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1 General procedure for the preparation of starting materials

1.1 Preparation of substrates 1a-1k

0] |

BrCH,CH,CH,PhsP*Br (1.3 equiv)
.':’/?::“: . X NaH (2.6 equiv)
iy | X THF, reflux
R™ g R

Preparation of substrates S2

A solution of (4-bromobutyl)triphenylphosphonium bromide (1.3 equiv) and NaH (2.6 equiv) in
THF (25 mL) was stirred at 70 °C under N, for 2-6 h. Upon the reaction system becomes orange, the
compound S1' (1.0 equiv) in THF (10 mL) was added after 0.5 h. The reaction mixture was stirred
for another 4-10 h until the completion of compound S1. The reaction mixture was cooled to room
temperature and filtered through a celite. The filtrate was concentrated under reduced pressure and
the residue was purified by a silica gel flash chromatography (eluent: petroleum ether) to afford the

products S2 in moderate yields.

Cul (5 mol%)
Pd(PPh3),Cl5 (2.5 mol%)

DIPA, 60 °C L

Preparation of substrates 1a-1k

To a stirred solution of S2 (1.0 equiv) and 2-methyl-1-buten-3-yne (1.2 equiv) in degassed
diisopropylamine (DIPA) (30 mL) was added PdCI,(PPh;3), (2.5 mol%) and Cul (5 mol%). The
resulted mixture was stirred at 60 °C for 4 h. After the separation of ammonium salt by filtration and
the removal of solvent under reduced pressure, the residue was purified by a column
chromatography on silica gel (eluent: petroleum ether) to afford the corresponding products 1a-1k

in moderate yields.



1.2 Preparation of substrates 11-1v

o Br oH Pd(PPh3),Cl, (2.5 mol%)
y § . Cul (5.0 mol%)
| . | | DIPA, 80 °C

Preparation of substrates S3

To a stirred solution of substituted 2-bromobenzaldehyde (1.0 equiv) and 3-methyl butynol (1.2
equiv) in degassed diisopropylamine (DIPA) (30 mL) was added PdCl,(PPh;), (2.5 mol%) and Cul
(5 mol%). The resulted mixture was stirred at 80 °C overnight. After the separation of ammonium
salt by filtration and the removal of solvent under reduced pressure, the residue was purified by a
column chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 10/1) to afford the

corresponding products S3 in excellent yields.

MsClI (2.5 equiv)
Et3N (5.0 equiv)
DCM,0 °C

Preparation of substrates S4°

To a stirred solution of S3 (1.0 equiv) in dry dichloromethane (DCM) (15 mL) was added Et;N (5.0
equiv) and methanesulfonyl chloride (MsCl) (2.5 equiv) at 0 °C sequentially and slowly. The
resulted mixture was stirred at 0 °C for 30-60 min. Upon completion, the reaction was quenched by
addition of water, and washed with a saturated NaCl solution, dried over anhydrous Na,SO,, and
concentrated under reduced pressure. The residue was purified by a column chromatography on
silica gel (eluent: petroleum ether/ ethyl acetate = 25/1) to afford the corresponding products S4 in

good yields.



BrCH,CH,CH,PPh3Br (1.25 equiv)
NaH (2.5 equiv)

THF, reflux

Preparation of substrates 11-1v

A solution of compound S4 (1.0 equiv), (4-bromobutyl)triphenylphosphonium bromide (1.3 equiv)
and NaH (2.6 equiv) in THF (25 mL) was stirred at 70 °C under N, for 12 h. Upon completion, the
reaction mixture was cooled to room temperature and the mixture was filtered through a celite. The
filtrate was concentrated under reduced pressure and the residue was purified by a silica gel flash

chromatography (eluent: petroleum ether) to afford the products 11-1v in moderate yields.



2 Copies of NMR spectra of all compounds

1-(cyclopropylidene(phenyl)methyl)-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1a)
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1-((4-chlorophenyl)(cyclopropylidene)methyl)-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1b)
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1-((4-(tert-butyl)phenyl)(cyclopropylidene)methyl)-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1c¢)
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4-(cyclopropylidene(2-(3-methylbut-3-en-1-yn-1-yl)phenyl)methyl)-1,1'-biphenyl (1d)
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1-(cyclopropylidene(p-tolyl)methyl)-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1e)
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1-((3-chlorophenyl)(cyclopropylidene)methyl)-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1f)
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1-(cyclopropylidene(m-tolyl)methyl)-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1g)
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4-chloro-2-(cyclopropylidene(phenyl)methyl)-1-(3-methylbut-3-en-1-yn-1-yl)benzene (1h)
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4-chloro-2-(cyclopropylidene(2-fluorophenyl)methyl)-1-(3-methylbut-3-en-1-yn-1-yl)benzene

(1i)
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yl)benzene(1j)
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1-(cyclopropylidene(phenyl)methyl)-4-methyl-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1k)
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1-(cyclopropylidenemethyl)-2-(3-methylbut-3-en-1-yn-1-yl)benzene (11)
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2-(cyclopropylidenemethyl)-1-fluoro-3-(3-methylbut-3-en-1-yn-1-yl)benzene (1m)
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1-chloro-3-(cyclopropylidenemethyl)-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1n)
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2-(cyclopropylidenemethyl)-4-fluoro-1-(3-methylbut-3-en-1-yn-1-yl)benzene (1p)
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1-(cyclopropylidenemethyl)-4-methyl-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1q)
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4-chloro-2-(cyclopropylidenemethyl)-1-(3-methylbut-3-en-1-yn-1-yl)benzene (1r)

G2e's
8¢¥'S

¥60°2
6602
vLLL
ozL'L
v6L L
6612
v0Z'2 —
gee L~ —
SGEL
89/
mR.\.V ,J

91€'g
er.mW
7

—

¥6C'¢C
Fze

Tl
BzZLL

#16°0
2o

oL

—0.5

0.0

0.5

.0

0

2.5

3.0

3.

6.0

6.5

0

€920 —
qsCcy —

10

10

20

85¥'€C —

30

40

60

€10dD €89'92

70

€10d0 000722 W
€10a0 L1eLL

8¢6'G8 —

129°66 —

f1 (ppm)

90 80

100
f1 (ppm)

0

€V oLl

L9641

%0122k |
cLigel

CQH QZL ~

120

vmwwwr\
190°8Z1
copeel
891 vEL
vp8 0pL /

150 140 130

160

170

19¢

20

210

25



4-chloro-1-(cyclopropylidenemethyl)-2-(3-methylbut-3-en-1-yn-1-yl)benzene (1s)
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2-(cyclopropylidenemethyl)-4-methoxy-1-(3-methylbut-3-en-1-yn-1-yl)benzene (1t)
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5-(cyclopropylidenemethyl)-4-(3-methylbut-3-en-1-yn-1-yl)benzo|d][1,3]dioxole (1u)
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1-(cyclohex-1-en-1-ylethynyl)-2-(cyclopropylidenemethyl)benzene (1v)
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2-(cyclopropylidenemethyl)-1-(3-methylbut-3-en-1-yn-1-yl)naphthalene (1w)
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chromatography on silica gel in some cases. Therefore, the isolated total yield of inseparable
mixture is marked. The ratio of 2/3 was determined from the crude "’F-NMR spectra detected with

CF;-DMAc as an internal standard and the data of major product are listed below in most cases.

3-methyl-9-phenyl-3-(2,2,2-trifluoroethyl)-2,3-dihydro-1H-cyclopenta|b]naphthalene-4-

carbonitrile (2a)
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cyclopenta|b|naphthalene-4-carbonitrile (2b)

10£°8 |
zze's”

——

CF3

CN

Cl

Tgesgy

/00T
X3
0L

—E00'L

0

5

8.0

9.0

9.5

(ppm)

f1

gSL'9g¢ —
91’62 —

9v0°8e
Em.:)/

8€8° LY L

€10a0 €89'92

€10dao 6LeLL

L00°v0L —
18V 9L

|

|

£21L°GZL

veeroch
l6l°/2L

669,21~

wmm.mN_\$

oLoech

———

6€9°0¢€} |

CNTr-vN
0cZ 0t

1€5°L€L ]
1€6°2EL
YSLPEL |
9/6°GEL 1
615°6EL |

-

1244943 ]
0L¥'€St

33



096°69-
0€6°69-
006°6S-

09665~ t\llum r
0g665-— ——— |
006657 h
o

w8

O

Cl

—59. 6 -59.8 —60. 0 —60. 2 —60. 4

—59. 4

1 (ppm)

T
-20 30 -40 -50 -60 -70 -80 90  -100 -110 —120 —130 -140 -150 —-160 —-170 —180 —190 —-200 -210
£1 (ppm)

10

10

4-(4-chlorophenyl)-2-(4,4,4-trifluorobutan-2-yl)-3-vinyl-1-naphthonitrile (3b)

0000 —

oL
09917

AL

\

\

M

F00'€

180T
68,2
0082
8082
€282 /

8€8°¢C
2Lo'e
ovo'e

8.0°€

SPO'y — S~
686'%
€€0°S
e
PIv'S
6EV'S —
Zvr's
205'9
6259 —
£v5°9
9.5'9
zLL
8Ll
621,
veLL /
LLpL
8ev'L
8vb L

98y L
Sms\
v L
8v9'L
099/ —_—
599/

6992

1892

689/

9le's

gce'g

Cl

AN

A

Foot

Foot
Foot

10'c

Foo'L

£1 (ppm)

34



Svl'0c—

¥89'6C —
ceLee
906'8¢
060'6€
€.2°6¢€

J”M‘V

id

Ny

(ppm)

GeG'L0L —
82L LVl

|

110

£

198cct /

LE8vel /

L6 /ZL =

ocv'Leclh

I

v16'8¢l g
Gco'8clh

8/0°LEL |
95e° L€l
LELLEL
L12°€EL
z00°vel |
19z°9€ L
618°9¢1 ]

—

I

€68°¢vl
608°L¥L

]

91LLv9-
S69'1v9-
V.99

9L PO~
66979~ —
v19'v9-7

CF,

CN

(ppm)

f1

Cl

-100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240

T
-90

-30 —40 ~50

-20

(ppm)

f1

35



9-(4-(tert-butyl)phenyl)-3-methyl-3-(2,2,2-trifluoroethyl)-2,3-dihydro-1H-

cyclopenta|h|naphthalene-4-carbonitrile (2¢)
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8-fluoro-3-methyl-3-(2,2,2-trifluoroethyl)-2,3-dihydro-1H-cyclopenta[b|naphthalene-4-

carbonitrile (2m)
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carbonitrile (2n)
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Heteronuclear Multiple-Quantum Correlation (HMQC)
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Heteronuclear Multiple Bond Correlation (HMBC)

9-methyl-9-(2,2,2-trifluoroethyl)-8,9-dihydro-7H-cyclopenta[6,7|naphtho|[1,2-d][1,3]dioxole-

10-carbonitrile (2u)
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3 X-ray crystal data of compounds 2¢ and 3b

The crystal data of 2¢ have been deposited in CCDC with number 2017000. Empirical Formula:
C,7Hy6F3N; Formula Weight: 421.49; Crystal Color, Habit: colorless, Crystal Dimensions: 0.190 x
0.140 x 0.080 mm?; Crystal System: Triclinic; Lattice Parameters: a = 8.7540(3)A, b = 13.9202(5)A,
¢ =20.4884(7)A, a. = 70.8050(10)°, B = 84.4830(10)°, vy = 81.5860(10)°, V = 2329.40(14)A3; Space
group: P -1; Z = 4; D, = 1.202 g/cm3; Fyoo = 888; Final R indices [[>2sigma(I)] R1 = 0.1232, wR2
=0.3304.
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The crystal data of 3b have been deposited in CCDC with number 1967399. Empirical Formula:
Cy3H7CIF;5N; Formula Weight: 399.83; Crystal Color, Habit: colorless, Crystal Dimensions: 0.200
x 0.160 x 0.130 mm?3; Crystal System: Triclinic; Lattice Parameters: a = 8.6636(9)A, b =
8.9777(11)A, ¢ = 13.8142(16)A, o = 83.784(4)°, P = 78.625(3)°, ¥ = 68.828(3)°, V = 981.4(2)A3;
Space group: P -1; Z = 2; D.ye = 1.353 g/cm?; Foo9 = 412; Final R indices [I>2sigma(I)] R1 =
0.0484, wR2 = 0.1324.
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