EXPERIMENTAL

All reagents were obtained from the Aldrich Chemical Co. (Milwaukee, WI) or Acros
Organics (Pittsburgh, PA) unless stated otherwisgD &bhd THF were purified by passage
through activated alumina columns under nitrogen. Moisture sensitive reactions were carried out in
flame dried glassware undeg.NTLC was carried out on MERCHilica Gel 60 thin layer plates.
Silica gel chromatography was performedrisher Brandsilica gel (170-400 mesh). Elemental
analysis was performed by Desert Analytics, Tucson AZ.

1,2-Bis(trimethylsilylethynyl)-benzehand 1,2 diethynyl-benzeheere prepared
according to the literature; spectral data matched accordingly.

1,2-Bis(bromoethynyl) benzene.To a solution of 1,2-bis(trimethylsilylethynyl)

benzene (5.73 g, 21.2 mmol) in 100ml acetone was added N-bromosuccinamide (9.42 g, 52.9
mmol) and AgNQ@ ( 0.3 g, 1.77mmol). The suspension was stirred & 2&r 10 h, after which
the solvent was removed via rotary evaporation. The substrate was passed through a pad of silica
gel with hexanes. The solvent was evaporated to yield 6.01 g (100 %) of dibromide as an unstable
red oil that was subjected to cycloaromatization immediately.

2,3-Dibromonaphthalene. A solution of 1,2-Bis(bromoethynyl)benzene (0.5 g, 1.76
mmol) was deoxygenated undesiN 45 ml benzene for 1 h. 1,4-Cyclohexadiene (4.5 ml, 10%
v/v) was added and the mixture was sealed ungen B steel bomb, which was heated to%30

for 2h (350 psi was the highest pressure reached). The benzene/cyclohexadiene mixture was

recovered in vacuo, after which the residue was taken up 4€EHnd passed through a pad of
silica gel with 9:1 hexane/GJ€l, as eluent, to remove any polymeric / oligomeric materials. The

solvent was evaporated and the resulting solid recrystallized from heptane to yield 0.35 g (70%) of

a light yellow solid, mp 137-13@€ (lit 138-140C%). 'H NMR (200MHz, CDCJ) & 7.92 §, 2H),

7.51 (m, 2H), 7.30 (m, 2H}*C NMR (50MHz, CDCJ) & 133.0, 132.2, 127.2, 126.8, 121.9

MS m/z (rel intensity) 286 (100, ) 207(60, M-Bf). Anal. Calcd for GgHgBr,: C, 42.00; H,

2.11, found: C, 42.17; H, 2.01.
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2,3-Bis(trimethylsilylethynyl)naphthalene. To a solution of trimethylsilyl
acetylene (0.41 g, 4.2 mmol) in 5 ml THF cooled toZ&inder N was added BulLi (4.3
mmol,1.74 ml, 2.46 M in hexanes). The mixture was allowed to warm to 25°C and 5 mmol (5 ml,
1M solution in E3O) ZnCh, was added quickly. After 15 min [1,1" bis(diphenylphosphino)-
ferrocene]palladium(ll)chloride (0.1 g, 2 mol %) and 2,3-dibromonaphthalene (0.2 g, 0.7 mmol)
were added and the reaction heated to reflux. After 12 h, the reaction was cooled and extracted into
hexanes, washed with water, dried, and passed through a short pad of silica gel with hexanes.

The solvent was removed in vacuo to afford 0.18 g (81%) of a yellow solid, mgP@2-B3IR

(CCl,) 3055, 2959, 2151 cfn *H NMR (200MHz, CDCJ) & 7.79 (s, 2 H), 7.42 (m, 2 H), 7.22
(m, 2 H), 0.13 (s, 18 HJ?C NMR (50MHz, CDCJ) 3 132.50, 132.19, 127.48, 127.24,

122.07, 103.42, 97.71, 0.081S m/z (rel intensity) 320.3 (100, ) 305.3 (60, M-Me), 217.2

(20). Anal. Calcd for ggH24Sio: C, 74.93; H, 7.54, found: C, 75.25; H, 7.34.
2,3-Bis(bromoethynyl)naphthalene. To a solution of 2,3-bis(trimethylsilylethynyl)

naphthalene (0.36 g, 1.1 mmol) in 15 ml acetone was added N-bromosuccinimide (0.46 g, 2.52

mmol) and AgNQ (0.20 g, 1.2 mmol). The suspension was stirred & 2&r 10 h, after which

the solvent was removed in vacuo. The substrate was taken up in hexanes, and passed through a
pad of silica gel with hexanes. The solvent was evaporated to yield 0.36 g of an unstable red oil,
which was used directly in the next step.

2,3-Dibromoanthracene. A solution of 2,3-bis(bromoethynyl) naphthalg®e33g, 1
mmol) was deoxygenated by sparging undeinNtO ml benzene for 1 h. 1,4-Cyclohexadiene (4

ml, 10% v/v) was added and the mixture was sealed unglier é&\steel bomb, which was heated

to 18C°C for 2h (300 psi was the highest pressure reached). The benzene/cyclohexadiene mixture
was recovered in vacuo, after which the residue was taken up,(@l£dhd passed through a pad
of silica gel with 9:1 hexane/Cigl, as eluent. The solvent was evaporated to yield 0.27g of a

light sandy brown solid, which was used directly in the next step.
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2,3-Bis(trimethylsilylethynyl) anthracene. To a solution of trimethylsilyl
acetylene (0.35 g, 3.6 mmol) in 5 ml THF cooled to2Z&inder N was added butyllithium (3.8
mmol, 1.54 ml, 2.46 M in hexanes), after which the reaction mixture was allowed to warm to 25
0C. ZnCl, (5 mmol, 1M solution in BO) was added, followed after 15 min by [1,1’
bis(diphenylphosphino)-ferrocene]palladium(ll)chloride (0.1 g, 2 mol %) and the crude
cycloaromatization product (2,3-dibromoanthracene) (0.2 g, 0.60 mmol), and the reaction was
heated to reflux. After 12 h, the reaction was cooled and extracted into hexanes, washed with

water, dried, and passed through a short pad of silica gel with hexanes. The crude oil was purified

by silica gel chromatography with hexane eluent to afford 0.19g (86%) of canary yellow plates,

mp 210-211C. FTIR (CC}) 2959, 2157 crh *H NMR (200MHz, CDCJ) & 8.02(s, 2 H),

7.92(s, 2 H), 7.69(m, 2 H), 7.20(m, 2 H), 0.11(s, 18'FQ;NMR (50MHz, CDCJ) & 133.16,

132.43, 129.93, 128.26, 126.21, 126.14, 121.00, 103.60, 98.07, 0.11; MS m/z (rel intensity)
370.2 (100, M), 355.1 (25, M-Me). Anal. Calcd forf£H»gSi>: C, 77.77; H, 7.07, found: C,
77.59; H, 7.24.

Napthacene.To a solution of 2,3-Bis(trimethylsilylethynyl) anthracene (0.15 g, 0.45
mmol) in 2ml THF was added 5ml methanol, followed by NaH (0.02 g, 0.8 mmol). The
suspension was allowed to stir for 2 h, after which it was poured into 5000nkektracted with
3 X 200 ml CHCI,, dried, and passed through a thin silica pad. Evaporation of solvent led to
crude diethynyl anthracene. A solution of 60mg of this substance (0.27 mmol) in 40 ml benzene

was deoxygenated undegfdr 1 h. 1,4-Cyclohexadiene (4 ml, 10% v/v) was added and the
mixture was sealed unden i a steel bomb, which was heated toA®B0vernight (240 psi was

the highest pressure reached). The benzene/cyclohexadiene mixture was recovered in vacuo, after

which the residue was taken up in 1L of L), and adsorbed onto silica gel by evaporation. The

product was purified by silica gel chromatography with hexane eluent. The solvent was

evaporated and the solid recrystallized from methylene chloride to yield 40mg (64%) of insoluble
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orange plates, mp >3W (lit 341°C*). '"H NMR (200MHz, CDCJ) 5 7.40 (dd, 4H), 8.00 (dd,

4H), 8.67 (s, 4H). MS m/z (rel intensity) 228.1 (10096),M.14.0 (20%). Anal. Calcd for
C18H12: C, 9470, H, 529, found: C, 9475, H, 5.24.

Literature Cited

1. Takahashi, S.; Kuroyama, Y.; Sonagashira, K.; Hagihare&sythesis1980, 627.
2. Semmelhack, M.F.; Neu, T.; Foubelo, Fetrahedron Letf.1992 3277.

3. Mallouli, A.; Lepage, Y.Synthesis1980, 689.

4. Hart, H.; Luo, J.J.0Org. Chem.1987, 4833.

S-4



e - Raci — L 7 T C VLS T
[ AR R BAIESY CpEIR Ll e |3 R EET TR |3 vTRmg v Ty T wmorennogg T T Temey Z
. W= THINIS z . _ = . N R — . . — e e |E
are - ' SI4IMIR NS DIEDUNAS HE " PRCLI =4 - * BheR que teeef ded ¢ |3 L1 - uau = 9 £ 0008
— T1anTs TIFE = ot ot ——tt et T GEHR ey v Ua g G BT LY T T ™
way 5L 1 Ay gL ) ey s g B4 o
e A R PR VO . 1 H Ll i i Lo b e JR T !
§§%§1f§}}%}1:/_¢ll} e _.(r\1f.4}\11.6.|\1r\r\t.l!.\llllc({(z1.(.3?..]1\/ et e . \..\...tl-i-i..i?iﬁ.f}]
‘ o (Y TR Vo
. | | L Y
sl NI |
f RTRIY ,
~ o D -~ | By e
- : _ * \m ¢ ! _
e c Y |
A 1 M
i ¥
I i
Q Lo
 in
i &
c Ll 25/
Q o e 4 ! ;
[ R =NT] - : i
— £ 5 :
c & ..
L A, ) !
+ foo : |
{ J :
h w - H
Q. ] /
5] [ !
C | _,
o _“ :
£ /
o /
Fud ! ! |
L | j |
o= _ i |
O ; _, e
1 K i =
/ i I
) / ! a
o™~ ! y
. o B I /
o / /
. 4
) Y
..... : \\\ : eE

S-5



e T . TORE T e _— - T — T T e m T Thesn qag TV e e |_.‘uln.m|||.-.- .snh A o
” - - a =
- 3 s — - E— . [P = - —- . = e - —_— 5
6T U T M LEJIRST LERTTRT e (e - YL & L P T an6k - R "lg e - oerd =
-~ M3 -TNIWE H g ] ~ [ N e 2
axg” SRR 7 sy PUSDYRIS DEF e ~ DREE 39 Cqon T " P g#cr s ARE = 3 * 0 orEeT -
- H - __ e e e e,
——m e TLNTE YRR e e T e T pawn iy e g 4 b etn Rl YR 3F] "
ey a8 g 3% 56 9t 567 a =i oLy 537 2%+ =
L L i ) |

BG4
o4 EEY

Y12
000" £L

EwE IZ1

2,3-dibromonaphthalene

| GrEETI—,
RS

- LrEtzar

S-6



\_ Lit‘o—\ _J

T EEI'D—/ N )

26l

2,3-bis(trimethylsilylethynyl)naphthalent

fite L
22’
LEE" L&
£62° 4L
[11: Lo

1%

S-7

T T T

r—r T o 1T 11 1 17

2

T T T T T T T T T T T

8

ppm

-0

1

6

7

[T}

not used

i

193.9681

Hi

not used not used {H Standerd Parssctars [T

1023

nnn

3000.%

Wun 4 1985

TIER/ME WA

not usad

-222.8

2i63.3

112748

2. 7%

0C13



2,3 bis(trimethyislylthynynaphthalene

.

288 9L :
OO(QJE E
186724 i

1000 L6 1
3
g2r E0T
L
3
r
f
B0 22t
882 13— }
. G egt— }
a5t PEI—
Fog ze1—"

iadpdsyrtppand

|v||[|li|xlr||i\|||||w|||1;:\]1|71|I1\I|l|ll]17 TTTrETrT T [ Er T ]

L LA B B LI B B

llllll‘l

j=]
[In]

80

100

120

140

iEC

rifshy

S-8

aree o .o

SAMFLE

L]

ot_used

200

e
Jun o4 1999

|
i
s
g
£
:
:
S
7 3
5
: .
g
=4
583
R et
E

nat used.
P13

: i
LMINIy3dE)
Y
EI
I
ool
.
L
FI
g
| L
-k
.
-
dl -
R
-
Wi
£ 4

iy n

2570084 13T

"
x

Hj

Femy 0 DREE

- o

|

ol @, e

LN
S N
I

i

1

1

*

¥

Pop 3

LI

-

P -

ol N
]

x 1

- b

'5 E
P

R 4

= =5

FALLIBEL]

| el P IEET)
ew 1. 438w
- B.i-

e

ANILEY



F

2

o2 €307 3 ---
BE6T §F unp W BE/EE/L pesn 3jqu ETIBT- 2 2981 aery 0 0EL'2
aguat
dxa BuB}ELEIeG PJIRPURES HE pasn 1QU  paGn 304 EEOF uuu 9 £ 0008
Tndzs PaEN 304 Q TH TE0E 66T TH
wad 0- i 2 4 = 8 £ g
L1 L. 1 b PR PR N L L [ | ! b . ! i | L
T iﬂljjﬂ%"
L
~ B
bl N “ 4 M
- : . ol 23
- = o bk S 2 P - -
"o d ) ~l PR - ]
at JyRk
o &N

Y

—800

2,3bis{trimethylsilylethynyl)anthracen

S-9



ane A

[AFERIMENT
g 5
EI-
i |
3
a
H
]
- k]
T
3
w8
Lo e
G978
: I

=l
a
F
3
rod
»
&
]
&
3
2
s
H
3o
i
. T
_“
Lo

T
A
|
'
LR
bR
Lo
g =
i

.
P
| !
o
P
Fo
]
orcturLE
£ f
: I
¥

H

H

i L
,:' 7
‘“ |
=l
E

Fanrs

pre,

L]

S TIERT 0T

g%

art

/—“133.151
1324325

129,967

124,261

126 242

121,008

0z3

103.5%4

[e]e)

—98. 067

(g

\*125‘ 144

f~77 63T

77000

" 08

ov

\75.370

wdd

4 153

2,3-bis(trimethysil

ylet:hYnyl):ahthracéné

S-10




