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Experimental section:

General: All reactions were conducted using oven-dried glassware under an atmosphere of
nitrogen. Dichloromethane was distilled before used from P,Os, and DMF was distilled from
MgSOs4. The solvents used in column chromatography, hexane and ethyl acetate, were obtained
from commercial suppliers and used without further distillation. TLC was performed on
aluminium-backed plates coated with silica gel 60 with Fass indicator (Merck). Flash
chromatography was carried out on silica gel. NMR spectra were measured at room
temperature on a Bruker AC-200 MHz or Bruker DPX-300 MHz spectrometers. 2D NMR
experiments were recorded on a Bruker AMX-400 MHz. Chemical shifts are reported in ppm
with the solvent resonance as the internal standard (deuterochloroform: § 7.26 ppm in H

spectra, 3 77.00 ppm in 13C spectra). Carbon multiplicities were assigned by DEPT techniques.

Starting materials: 2-Alkynylbenzaldehydes were prepared by Sonogashira coupling

reaction of 2-bromobenzaldehyde with various terminal alkynes. !

All commercially available compounds were used as received. IPy,BF; is a commercially

available reagent from Aldrich, Novabiochem and Galchimia.

General procedure for the synthesis of naphthalene derivatives 3 and 4 using IPy2BF4
and HBF4: [Py>BF4 (0.37g, 1 mmol, 1 equiv) was dissolved in dry CH2Cl; (10 mL). The solution
was cooled at 0°C and tetrafluoroboric acid, 54% solution in diethyl ether (0.28 mL, 2.2 mmol,
2.2 equiv) was added. After 10 min., the corresponding 2-alkynylbenzaldehyde (1 mmol, 1
equiv) was added and the solution was stirred during 30 min. at room temperature. After this
time, the corresponding alkyne or alkene (1.2 mmol, 1.2 equiv) was added and the solution was
further stirred at room temperature (reaction times are given in Table 1 and 2). The reaction

mixture was quenched with saturated aqueous NaHCO3; and vigorously stirred. The organic

1 Roesch, K. R., Larock, R. C. J. Org. Chem. 2002, 67, 86.
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layer was washed with a 5% aqueous solution of Na;S;03 (50 mL) and water (50 mL); dried over
sodium sulphate and concentrated. The crude were purified by flash column chromatography

(silica gel, hexane/EtOAc) to afford pure compounds 3, 4.
Spectroscopic data of compounds 3and 4:

OO 1-Iodo-2-phenylnaphthalene 3a. 'H-NMR (CDCl3z, 200 MHz): 8,5 (d, J = 8.2

| O Hz, 1H),7.9 (m, 2H), 7.8-7.3 (m, 8H). 13C-NMR (CDCl;, 75 MHz): 146.0 (C),
145.9 (C), 134.8 (C), 133.3 (CH), 132.8 (C), 129.4 (2 x CH), 128.3 (CH), 128.1

(CH), 128.0 (CH), 127.8 (2 x CH), 127.5 (2 x CH), 126.4 (CH), 104.0 (C-I). HRMS (EI) Calcd for

Ci6H11I 329.9905, Found 329.9906.

1-Iodo-2-propylnaphthalene 3b. !H-NMR (CDCl3, 300 MHz): 8.3 (d, J= 8.5
[

Hz, 1H), 7.8-7.75 (m, 2H), 7.6-7.4 (m, 2H), 7.35 (d, J = 8.3 Hz, 1H), 3.0 (m, 2H),

1.8 (m, 2H), 1.1 (t, J = 7.3 Hz, 3H). 13C-NMR (CDCls, 75 MHz): 144.5 (C), 135.1 (C), 132.6 (CH),
132.5 (C), 128.4 (CH), 128.0 (CH), 127.5 (CH), 127.4 (CH), 125.6 (CH), 105.1 (C-I), 44.7 (CHo),

23.7 (CH,), 13.9 (CHs). HRMS (EI) Calcd for Ci3Hisl 296.0062, Found 296.0067.

O O 1-Iodo-2-(4-methoxyphenyl)naphthalene 3c. 'H-NMR (CDCl;, 300

O MHz): 8.4 (d, J = 7.9 Hz, 1H), 7.85 (d, J = 8.3 Hz, 2H), 7.65 (m, 1H), 7.55
OCH,4
(m, 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.4 (d, J = 8.8 Hz, 2H), 7.0 (d, J = 8.8 Hz,

2H),
3.9 (s, 3H). 13C-NMR (CDCls, 75 MHz): 158.9 (C), 145.7 (C), 138.5 (C), 134.9 (C), 133.4 (CH),
132.7 (C), 130.6 (2 x CH), 128.3 (CH), 128.1 (CH), 127.9 (CH), 127.8 (CH), 126.3 (CH), 113.2 (2

x CH), 104.5 (C-I), 55.2 (CHa). HRMS (EI) Calcd for C17H;3I0 360.0011, Found 360.0015.
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1-Iodo-3-methyl-2-phenylnaphthalene 3d. 'H-NMR (CDCl3, 300 MHz): 8.2

s

| O (d, J = 7.4 Hz, 1H), 7.7 (m, 2H), 7.6-7.4 (m, 5H), 7.2 (m, 2H), 2.2 (s, 3H). 13C-
NMR (CDCls, 50 MHz): 146.9 (C), 145.8 (C), 134.9 (C), 133.5 (2 x C), 133.2
(CH),

128.9 (2 x CH), 128.6 (CH), 128.3 (2 x CH), 127.4 (CH), 127.3 (CH), 127.0 (CH), 126.5 (CH),

106.0 (C-I), 22.8 (CHs. HRMS (EI) Caled for Ci7Hisl 344.0062, Found 344.0068.

0 4-Iodo-3-phenylnaphthalene-2-carboxylic acid ethyl ester 3e 'H-NMR

OO o (CDCls, 300 MHz): 8.4 (s, 1H), 8.35 (d, J = 8.8 Hz, 1H), 7.9 (d, J = 8.0 Hz, 1H)
: 7.7 (m, 1H), 7.6 (m, 1H), 7.55-7.4 (m, 3H), 7.3 (m, 2H), 4.0 (q, J= 7.1 Hz, 2H),

1.0 (t, J= 7.1 Hz, 3H). 13C-NMR (CDCls, 75 MHz): 167.1 (C=0), 145.2 (C), 143.7 (C), 135.8 (C),

133.4 (CH), 131.8 (C), 130.7 (CH), 130.3 (C), 129.7 (CH), 129.3 (2 x CH), 129.0 (CH), 127.5 (2 x

CH), 127.4 (CH), 127.2 (CH), 107.8 (C-I), 61.0 (CH,), 13.5 (CHs). HRMS (EI) Calcd for C19H 510,

402.0117, Found 402.0125.

O MHz): 8.1 (d, J = 8.6 Hz, 1H), 8.0 (d, J = 8.5 Hz, 1H), 7.8 (d, J = 8.4 Hz, 1H), 7.7

O O Phenyl-(2-phenylnaphthalen-1-yl)-methanone 4a. 'H-NMR (CDCls, 300
J

(m, 2H), 7.65 (d, J = 8.5 Hz, 1H), 7.6-7.4 (m, 5H), 7.3-7.2 (m, 5H).
13C-NMR (CDCls, 75 MHz): 199.5 (C=0)), 140.1 (C), 137.8 (C), 137.3 (C), 137.6 (C), 133.1 (CH),
132.3 (C), 130.5 (C), 129.4 (CH), 129.35 (2 x CH), 129.3 (2x CH), 128.1 (2 x CH), 18.05 (2 x
CH), 128.0 (CH), 127.6 (CH), 127.3 (CH), 127.1 (CH), 126.2 (CH), 125.4 (CH). HRMS (EI) Calcf

for Co3H160 308.1201, Found 308.1208.

Oe 1-(2-Phenylnaphthalen-1-yl)-pentan-1-one 4b. 'H-NMR (CDCl3z, 200 MHz):
O 8.0-7.8 (m, 3H), 7.6-7.4 (m, 8H), 2.3 (t, J = 7.2 Hz, 2H), 1.45 (m, 2H), 1.1 (m,

(e}
2H), 0.7 (t, J = 7.2 Hz, 3H). 13C-NMR (CDCls, 75 MHz): 209.9 (C=0), 140.3 (C),
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138.4 (C), 135.8 (C), 135.1 (C), 132.4 (C), 129.4 (2 x CH), 129.2 (CH), 128.6 (2 x CH), 128.1
(CH), 127.8 (CH), 127.4 (CH), 127.3 (CH), 126.2 (CH), 124.8 (CH), 44.8 (CHa), 25.6 (CH,), 21.9

(CH,), 13.6 (CHs). HRMS (EI) Caled for Co;Ha0O 288.1514, Found 288.1518.

OO 1-(2-Propylnaphthalen-1-yl)-pentan-1-one 4c. 'H-NMR (CDCls;, 300 MHz):
7.8 (m, 2H), 7.6-7.45 (m, 3H), 7.3 (d, J = 8.5 Hz, 1H), 2.9 (t, J= 7.5 Hz, 2H), 2.6

° (m, 2H), 1.9-1.65 (m, 2H), 1.5 (m, 2H), 1.0 (m, 6H). 13C-NMR (CDCls, 75 MHz):
210.5 (C=0), 138.6 (C), 134.9 (C), 131.7 (C), 129.2 (C), 128.6 (CH), 128.1 (CH), 127.3 (CH),
126.6 (CH), 125.4 (CH), 124.1 (CH), 45.7 (CHy), 35.5 (CHz), 25.6 (CH>), 24.7 (CH,), 22.4 (CH,),

14.1 (CHs). 13.9 (CHs). HRMS (EI) Calcd for C1sH200 254.1671, Found 254.1671.

O O 1-[2-(4-Methoxyphenyl)-naphthalen-1-yl]-pentan-1-one 4d. 'H-NMR

O (CDCls, 300 MHz): 8.0-7.8 (m, 3H), 7.55 (m, 3H), 7.4 (d, J = 8.8 Hz, 2H),
OCH,
7.0 (d, J= 8.8 Hz, 2H), 3.9 (s, 3H), 2.3 (t, J = 7.4 Hz, 2H), 1.5 (m, 2H),

o

1.15 (m, 2H), 0.75 (t, J = 7.3 Hz, 3H). 13C-NMR (CDCls, 75 MHz): 210.2 (C=0), 159.4 (C), 138.0
(C), 135.5 (C), 132.6 (C), 132.2 (C), 130.5 (2 x CH), 129.2 (C), 129.1 (CH), 128.1 (CH), 127.5
(CH), 127.2 (CH), 126.0 (CH), 124.6 (CH), 114.1 (2 x CH), 55.3 (CHa), 44.7 (CHo), 25.7 (CHa),

22.0 (CHy), 13.6 (CHs). HRMS (EI) Calcd for CosH00, 318.1620, Found 318.1633.

O O Phenyl-(2-propylnaphthalen-1-yl)-methanone 4e. 'H-NMR (CDCl;, 200
MHz): 8.0-7.8 (m, 4H), 7.6-7.3 (m, 7H), 2.6 (t, J = 7.8 Hz, 2H), 1.6 (m, 2H), 1.3

° O (m, 2H), 0.85 (t, J = 7.3 Hz, 3H). 13C-NMR (CDCls, 50 MHz): 200.2 (C=0), 137.8
(©), 137.2 (C), 135.5 (C), 133.6 (CH), 131.6 (C), 130.6 (C), 129.7 (2 x CH), 128.9 (CH), 128.6 (2 x
CH), 127.9 (CH), 127.3 (CH), 126.5 (CH), 125.4 (CH), 33.35 (CHy), 33.3 (CHy), 22.5 (CHy), 13.7

(CHs). HRMS (EI) Calcd for C21H200 288.1514, Found 288.1514.
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CH, (3-Methyl-2-phenylnaphthalen-1-yl)-phenylmethanone 4f. IH-NMR
OO O (CDCl3, 200 MHz): 7.9 (m, 2H), 7.7 (m, 3H), 7.6-7.0 (m, 10H), 2.35 (s, 3H). 13C-
O ° NMR (CDCls, 75 MHz): 199.4, 138.1, 137.9, 136.8, 134.0, 132.9, 132.6, 129.2,
129.0, 128.95, 128.0, 127.6, 127.3, 127.0, 126.2, 126.1, 125.2, 20.9. HRMS (EI) Calcd for

C24H 180 322.1356, Found 322.1360.

CO,CH, 4-Benzoyl-3-phenylnaphthalene-2-carboxylic acid methyl ester 4g 'H-
OO O NMR (CDCls, 300 MHz): 8.6 (s, 1H), 8.0 (dd, J = 7.1, 1.4 Hz, 1H), 7.7 (m, 1H),
O ° 7.65-7.5 (m, 5H), 7.4 (m, 1H), 7.35-6.8 (m, 6H), 3.6 (s, 3H). 13C-NMR (CDCls,

75
MHz): 198.6, 168.2, 138.2, 138.1, 137.7, 135.7, 133.2, 131.7, 131.5, 131.4, 129.4, 129.3,

129.0, 128.2, 127.4, 127.2, 127.1, 125.4, 52.0. HRMS (EI) Calcd for C25sH1803 366.1256, Found

366.1256.
O O Phenyl-(1,2,3,4-tetrahydroanthracen-9-yl)-methanone 4h. !H-NMR (CDCl;,
300 MHz): 7.85 (d, J= 7.2 Hz, 1H), 7.8 (d, J= 8.2 Hz, 1H), 7.7 (s, 1H), 7.6 (t, J
o]
O =7.4 Hz, 1H), 7.5-7.2 (m, 5H), 3.1 (m, 2H), 3.0-2.5 (m, 2H), 2.0-1.8 (m, 4H).

13C-NMR (CDCls, 75 MHz): 200.7 (C=0), 137.3 (C), 135.7 (2 x C), 133.6 (CH), 132.6 (C), 131.6
(C), 129,5 (2 x CH), 129.0 (C), 128.7 (2 x CH), 127.9 (CH), 127.3 (CH), 125.5 (CH), 125.2 (CH),
125.5 (CH), 30.0 (CHa), 27.1 (CHy), 22.75 (CHy), 22.7 (CHz). HRMS (EI) Calcd for CaiHis0

286.1358, Found 286.1358.
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Compound 3a:
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Compound 3b:
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Compound 3c:
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Compound 3d:
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Compound 3d:
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8ELD'Y
GEG0Y )
CLLOY
6001y —=

1597 ¢

It OO D
[t l=Trsl oy ]
P 0 W e 00 I
- = N ey
N L L N
=

~y
==
a0
wy
.

878G ¢
9/09¢
51597
11997}
#5897 -
16047 -}
B6/8L
906°( -]
758
97968
(8158

et

= e (=]

- e YSBLE =

_—

1=
<~

_ J 9rs0ct

60

70

m——
<t

— 000071 1

8.0

AL

— o ]

j04ba)

S13

{pom)



Compound 3e;
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Compound 3e:
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Compound 4a:
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Compound 4b:
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Compound 4c;
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Compound 4d:
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Compound 4e;
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Compound 4f:
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Compound 4g:
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Compound 4h:
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