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Experimental

General. The instruments employed have been described previbusig. conditions:
Hewlett Packard 5890A, HP-5 capillary column 30 m x 0.25 m®&C3for 5 min then 20
OC /min to 250°C, injector and detector 23€. HPLC conditions: 10 mm x 25 cm
Ultrasphere @g, eluent 30% MeOH, 70% EtOAc.

2-(1-anthracenyl)-2-propanol To a solution ofl-acetylanthraceng.4 g, 20mmol )
in anhydrousether(70 mL) was added MeMgl (3 M irether, 1.5eq) dropwise at room
temperature.After stirring the mixturefor 2 h, dilute HCI (1 M, 5 mL) was added to
dissolve the solid. The organic layer vezeparated andlashed with waterthen aqueous
NaCQg, and it wadfinally dried overMgSQO4. Removal of thesolvent affordedt.2 g of
product, which was used the nextstep without further purification. Threaction was
repeatedusing 4.1 g ofl-acetylanthracene and thpeoduct waspurified by silica gel
column chromatographyeluting with 50/50 v/iv CHCI2 in hexanes. Starting material
(1.51 g) wasecovered an@.15 g ofthe product alcoh@d was collected as amil. 1H
NMR: 9.429 (1H, s), 8.429 (1H, s), 8.060 (1H, m), 7.974 (1H, m), 7.928 (1H, br. d),
7.536 (1H, br. d), 7.466 (2H, m), 7.367 (1H, dd), 1.936 (6H13}. NMR 143.318,
133.336, 131.331, 131.017, 129.307, 129.237, 129.142, 127.721, 121233870,
125.853, 125.489, 124.424, 122.385, 74.591, 31.783.
2-(1-anthracenyl)-2-aminopropane The above crude alcoh{t.2 g) was dissolved

in CH2Cl2 (30 mL) and sulfuric acid (30 mL, 58%) wasadded at 0°C. With the



suspension maintained a0, sodium azide (4.0 g) was addmartionwise. The mixture

was then warmed to roontemperature and stirredvernight. The organic layer was
separated, washed with aqueous Nad@@n brine, and dried over MggOTLC (80:20

viv CH2Clo/hexane) ofthe crude mixtureshowed new spots for desired product (R

0.3) and 1-isopropenylanthracenef(R 1). The crude mixturevas reduced at room
temperature bydissolving it in anhydrougther (80 mL) and adding LiAlH (1.8 @)
portionwise with stirring over 2 h. The mixture was refluxed for 2 h more, and water was
added cautiously to destroy unreacted LiAIH he precipitate was filtered off and washed
with ether at least thre@emes. After solvent removal fronthe combined ethesolutions,

the residue waspurified by silica gel column chromatography elutmgh 80/20 v/iv
CH2Cl2 /ether. The productamine(2.13 goil) was obtained in45.3% yield for three
steps.lH NMR: 9.483 (1H, s), 8.434 (1H, s), 8.066 (1H, m), 7.970 (1H, 7907

(1H, d), 7.570 (1H, d), 7.460 (2H, m), 7.375 (1H, dd), 1.860 (6H, s), 1.826 (2H, s
br.). 13C NMR: 144.698, 133.590, 131.060, 130.893, 129.546, 129.2€8,.706,
127.690, 127.469, 127.084, 125.766, 125.410, 124.639, 122.396, 54.418, 33.553.
N-2-(1-anthracenyl-2-propyl)-N’-t-butylsulfamide 2-(1-anthracenyl)-2-amino-
propang0.96 g, 4.08 mmol) and triethylamine (2.3 mL) were added to THF (25 mL). At
room temperature, t-butyl sulfamyl chloride (30 mL of a solution containing 30 mmol in 75
mL of 1:1 v/v THF/hexanesyvas addeddropwise over 1 H. The mixturewas stirred
overnight at room temperature, diluted with £&Hp (50 mL), and NaOH (5 mL, 1 N) was
added. The organic layer was separated, washed with water and driddgS@y. After
removing the solvents, the brown solid wasified by silica gel column chromatography
(90/10 v/v CHClo/ether). The yield ofpure sulfamidg1.12 g) was 74.2%, m.[dl72-
174°C. 1H NMR: 9.375 (1H, s), 8.468 (1H, s), 8.073 (1H, m), 7.981 (2H, 1990

(4H, m), 4.753 (1H, s), 3.816 (1H, s), 2.100 (6H, s), 1.086 (9H13G. NMR:
139.966, 133.292, 131.413, 130.990, 129.867, 129.126, 128.969, 1218hZ32,
126.096, 125.918, 125.654, 124.505, 124.150, 60.246, 54.744, 30.206, 29.903.



N-(1-anthracenyl-2-propyl)-N’-t-butyldiazene The above sulfamid@.38 g, 1
mmol) was added to 30 mL afy ether containing00 mg of NaH (50% in meral oll,
washed with hexanes before udeThe suspension was stirred at romperaturdor 3

h, then itwas cooled to-30 °C. t-Butyl hypochloritg216 mg, 2 equiv.) waadded by
syringe and the mixture was kept below %0for at least 20 minAfter warming to room
temperature, the mixture was stirred overnight, and water (2 mL) was adilecethereal
solution was separated, washed witine and dried oveMgSO4. Removal of solvent
afforded a light-sensitive product whieteas purified by silica gel chromatography on a
columnwrapped withaluminum foil (20:80 CHCl2:hexanes).Yield: 158 mg ofyellow
oil. 1H NMR: 8.436 (1H, s), 8.278 (1H, s), 7.935 (3H, m), 7.639 (2H, dd), 7(365
m), 1.849 (6H, s), 1.209 (9H, s}3C NMR: 143.252, 133.445, 130.808,29.105,
128.772, 127.966, 127.819, 127.207, 127.086, 126.788, 125.601, 125238378,
123.887, 73.129, 67.312, 27.669, 26.791.

1-(2-propenyl)anthracene was isolated as a byproduct ahe reaction of2-(1-
anthracenyl)-2-propanol with hydrazoic acid (see above). PurificatiGilitey gel column
chromatography (5% C#Cl> in hexane) afforded anil whose 1H NMR spectrum
matched the@nepublishedt 1H NMR 8.603 (1H, s), 8.415 (1H, s), 7.977 (2H, m),
7.908 (1H, d), 7.426 (3H, m), 7.249 (1H, d), 5.484 (1H, s), 5.165 (1H, s), E3B85
s). 13C 145.006, 142.468, 132.224, 131.814, 131.644, 129.643, 128178114,
127.657, 126.736, 125.695, 125.474, 125.115, 124.780, 123.844, 116.429, 25.403.
1-Isopropylanthracene. Attempts to hydrogenate 1-(2-propenyl)anthracestalytically
gave partial reduction of the aromasigstem. Therefore 2-(1-anthracenyl)-2-propanol
(0.27 g, 1.1 mml) was reduced directly to th@ydrocarbon by adding it to 15 mL of
anhydrous ether followed by addition of ZpE0.56 g, 2.4 mml) andNaBH3CN (0.23

g, 3.6 mmol) After refluxing for 3 days with GC monitoring, 1M HCI (20L) was
added to destrothe excess reagentsThe agueoudayer was separated and extracted 2x

with ether. The combined ether layevgere washed withvater and dried oveMgSOg.



Concentration under vacuum left a gelatinous residue that was purified by silica gel column
chromatography (hexane)lhe yieldwas 0.185 g (73.5%) adily 1-isopropylanthracene

that showed only one GC peakd NMR 8.673 (1H, s), 8.426 (1H, s), 8.001 (2H, m),
7.860 (1H, d), 7.434 (4H, m), 3.919 (1H, sept), 4.75 (6H,18% NMR: 144.743,
132.527, 131.696, 131.320, 130.234, 128.849, 128.021, 126.807, 12555826,
125.388, 122.279, 121.053, 28.974, 23.748.

2-(2-anthracenyl)-2-propylamine Under argon, anhydrouseCk (8.1 g, 20mmol)

was suspended in THF (1260L) in an icebath. The mixturewas warmed to room
temperature, stirred for one h, acmbled to-78 °C. MeLi (1.6 M, 6 mL inether) was
addeddropwisewhile keeping the temperatubelow —65°C.6  After stirring the yellow
solution for 2 h, 2-cyanoanthracene (1.0 g, 5.0 mfmat) THF (20mL) was then added

by syringe oveitthe course of 20 min. The stirring wascontinuedfor 4 h; then the
temperature was raised to —ZD andconc. NHOH (15mL) was added.After warming

the mixture to room temperatutbe reaction mixturevasfiltered to removesolid cerium

salts, which were washed wilfHF. The washings werecombined withthe filtrate and

the solution was evaporated. The residue was acidified in 2N HGhandsolubleamine
hydrochloride was collected and washed sequentially with 2N bi@ie, and ether. The
solid was then suspended in NaOH (2N) and stirred for one h. The solid amine was filtered
and washed with aq. NaOH then brine. After drying, the solid was dissolved iy GrtCI
filtered to remove any insoluble impurities. Removal of the solvent afforded 0.61 g of the
amine, mp 102- 104C (dec.) Torecover moregroduct,the HCl washes weraeutralized

with aq. NaOH ancdextractedwith ether. Removal of the ether gave anottedl g of
amine. 1H NMR 8.39 (2H, d), 7.80 (4H, m), 7.62 (1H, dd), 7.45 (2H, m), 1B9,

brs), 1.62 (6H, s)13C NMR 147.126, 132.121, 131.815, 131.767, 130.712%8.404,
128.369, 128.311, 126.492, 125.904, 125.473, 125.341, 124.544, 123D822,
32.594.



N-2-(2-anthracenylpropyl)-N’-t-butylsulfamide A solution of t-butano(1.7 g,
22.5 mmol) in hexanes(25 mL) was flushed withargon. At room temperature,
chlorosulfonyl isocyanate (2 mi3.1 g, 22.5 mml) wasthen addedlowly underargon;
then the mixturevas warmed to 45°C for 1 h. The resulting cloudysolution of t-
butylsulfamyl chloridewas diluted with THF until it was clear. Inanother flask,
triethylamine(2.7 g, 2.7 mmol)and 2-(2-anthracenyl)-2-propylami(2.0 g, 8.6mmol)
were dissolved in THF (15 mL). To thamine solution, the t-butylsulfamyl chloride
solution wasaddeddropwise under argon. The reaction mixturavas stirred at room
temperature overnight. The suspension diaged with chloroform(50 mL) andwashed
successively with HCI (1 M)saturated NgCO3, andwater. Drying over MgSQ and
removal of solvent gave 1.8 g crude sulfamide (mp 173 *Cy5which was usedlirectly
in the next steptH NMR 8.40 (1H, br s), 8.43 (1H, br §.,01 (4H, m), 7.63 (1Hdd),
7.47 (2H, dd), 4.61 (1H, br s), 3.80 (1H, br s), 1.89 (3H, s), 1.26 (9H3G)NMR
142.588, 134.423, 134.341, 132.204, 131.336, 128.756, 128.336, 127.816127.447,
126.969, 126.002, 125.716, 124.357, 124.054, 58.718, 54.633, 30.152, 29.278
2-(2-anthracenyl)-2-propylazo-t-butane The sulfamide(0.70 g, 1.87 mwl) was
suspended in NaOH (8 eq. b@mol in 30 mL ofwater) and cooled to 8C. Sodium
hypochlorite (bleach, 3L, 5.25% inwater)was addeddropwise at C over 20 min
and the mixturavas stirred at roorntemperaturevernight. The precipitatavas collected
and dissolved in ChCl,. Thesolution was washed wittvater and dried over MgSO
Removal of solvent and silica gel column chromatography (hexanes££I&B:1) afforded
0.315 g pure azoalkane product (55.4%). m.p°G3dec.) 1H NMR 8.39 (2H, br d),
7.98 (4H, m), 7.44 (3H, m), 1.59 (6H, s), 1.26 (9H,18C NMR 143.425,132.037,
131.885, 131.820, 130.893, 128.373, 128.337, 128.132, 126.622, 123283431,
125.367, 125.353, 124.308, 71.238, 67.050, 27.062, 26.44dl: ¢elc. for M+H
305.20177, found 305.20154.



2-t-Heptylanthracene wasisolated by preparative TL&om the irradiation of2. 1H
NMR (0.927 s, 9H), 1.496 (s, 6H), 7.420 (dd, 2H), 7.753 (dd, 1H), 7.871-8.002 (m,
4H), 8.371 (s, 1H), 8.398 (s, 1H).

2-Isopropenylanthracene was nmadefrom 2-acetylanthracene ke Wittig reaction
according to the literaturk.

2-1sopropylanthracene? was prepared by reduction of 2-(2-anthracenyl)-2-propanol
using NaBHCN and ZnBs as in the case of the 1-isomer.

Thermolysis Kinetics were carried out using a solution of 29 mglobr 2 plus 40 mg
thiophenol in 1 mL 1-methylnaphthalene in our constahime, variable pressurekinetics
apparatus.

Polymerization of Styrene with 1and2. A solution of 0.04 ML in 0.5 mL styrene
and0.75 mLbenzenevas heated afl05°C for 4 h. The polymemwas precipitated with
methanol, redissolved in benzene, asdrecipitated twice pre. After careful vacuum
drying, the absorption and fluorescene spectra weetermined intoluene. Asimilar
procedurewas followed for2 as initiator except the temperatuvas 90°C and theime
was 3.5 h

Polymerization of Methyl Methacrylate. Initiator 1 (15 mg), methyl methacrylate
(0.5 mL),and GDg (0.75mL) were sealed in a pyrex tube undacuum.The solution
was maintained at 6Z and photolyzed at 313 nm for 2 fhe tubewasopened and the
solution was pourethto 10 mL of methanol.The precipitatevas collected andvashed
with methanol three times. The solid was dissolved in@#i(1 mL) and poured into 10
mL of methanol again. The precipitate was collected, washed with methanol (4 x 1 mL) and
dried under vacuum overnight.

Theoretical Calculations. Density functional theory calculations bbnd dissociation
energies (Table 3) argpin densities ofadicals3 and7 were carried outising Gaussian
98 with the B3LYP/6-31G* basis set.
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