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General. '"H NMR and ?C NMR spectra were recorded on 600 MHz spectrometer. Chemical Shifts
are reported in & (ppm) from tetramethylsilane as an internal standard. Data are reported as follows:
chemical shifts, relative integration value, multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, br = broad, m = multiplet), coupling constants (Hz). Infrared spectra were obtained using an
FT spectrometer. Analytical thin layer chromatography was performed on Merck silica gel 60 F254
TLC plates.
General procedure for the preparation of Internal alkynes 1
Alkyne 12,5 16,2 16,5 1£5 10,5 105 15,5 1,5 1L 1m,% 10, 10,5 1,5 1¢,%" 12,5 12a°"
and 1bb*'"* are all known compounds. Diphenylacetylene (1d) and 4-Ethynylanisole (1s) were
purchased from Aldrich and used as received.
To a solution of aryl iodide (1 mmol) in EtsN (5 mL) was added Pd(OAc); (11.2 mg, 0.05 mmol),
PPh; (26 mg, 0.1 mmol), Cul (9.5 mg, 0.05 mmol) and alkyne (1.3 mmol) and stirred at room
temperature under nitrogen. The reaction was monitored by TLC to establish completion. Saturated
aqueous NH4CI solution was added to the reaction mixture and extracted with AcOEt (three times).
The combined organic solution was washed with brine, dried over anhydrous MgSQ,, and
concentrated at the reduced pressure. Column chromatography on silica gel using hexanes/ethyl
acetate as an eluent afforded 1 (Table S1).

Table S1. Synthesis of Internal Alkyne 1

1 Aryl iodide Alkyne Yield (%)

1b EtOZCHNQI }QNHCOZEI 82

1g EtOQCHNO—I }QOMe 85
o)

1r MeOQI :J\—N>© quant.
o)

1t Aco—©—| }QNHCOQB 85

1u EtOQCHNO—I }@Me 97

1v EtOQCHNO—I o 8 80

1w F@| :—< >—NHCOQEt 89




1x OQN—©—| :—QNHCOzEt 86
ly EtOQCHNQI

S N oy GNP

1b

:

82

Diethyl (ethyne-1,2-diylbis(4,1-phenylene))dicarbamate: 1b.

Colorless needles; mp 224-225 °C. "H-NMR (DMSO-d) 5 9.85 (2H, br s), 7.50 (4H, d, J = 8.6 Hz),
7.45 (4H, d, J = 8.6 Hz), 4.14 (4H, q, J = 7.0 Hz), 1.26 (6H, t, J = 7.0 Hz). "C-NMR (DMSO-d¢) &
153.9, 139.8, 132.3, 118.5, 116.4, 88.9, 60.9, 14.8. IR (CHCls, cm™) 3433, 3036, 3009, 1734, 1516,
1197, 810. MS (EI): m/z = 352 (M"). HRMS (EI): m/z caled for CaoHyoN,O4: 352.1423; found:
352.1425.

MeO O = O NHCO,Et

19

Ethyl (4-(4-methoxyphenylethynyl)phenyl)carbamate: 1g.

Colorless prisms; mp 149-150.5 °C. "H-NMR (CDCls) & 7.45 (4H, d, J = 8.9 Hz), 7.37 2H, d, J =
8.2 Hz), 6.87 (2H, d, J=8.9 Hz), 6.67 (1H, br s), 4.23 (2H, q, /= 7.0 Hz), 3.82 (3H, s), 1.31 (3H, t,
J=17.0 Hz). "C-NMR (CDCl3) & 159.5, 153.3, 137.7, 133.0, 132.3, 118.3, 118.2, 115.5, 114.0, 88.7,
87.8, 61.4, 55.3, 14.5. IR (CHCls, cm™) 3434, 3037, 3008, 2839, 1734, 1611, 1584, 1528, 1517,
1502, 1466, 1409, 1316, 1287, 1252, 1244, 1196, 1181, 1174, 1140, 1064, 1032, 835. MS (EI): m/z
=295 (M"). HRMS (EI): m/z calcd for C1gH;7NOj3: 295.1208; found: 295.1204.

)
ir
0

2-(5-(4-Methoxyphenyl)pent-4-yn-1-yl)isoindoline-1,3-dione: 1r.

Yellow powder; mp 86-88 °C. 'H-NMR (CDCl;) & 7.82 (2H, dd, J=2.9, 1.5 Hz), 7.67 (2H, dd, J =
2.9, 1.5 Hz), 7.22 (2H, d, /= 8.9 Hz), 6.75 (2H, d, J = 8.9 Hz), 3.86 (2H, t,J = 7.2 Hz), 3.78 (3H, s),
2.48 (2H, t, J = 6.9 Hz), 2.03-1.98 (2H, m). *C-NMR (CDCl;) & 168.4, 159.0, 133.9, 132.8, 132.1,
123.2, 115.8, 113.7, 87.1, 81.0, 55.2, 37.4, 27.5, 17.30. IR (CHCls, cm™) 3019, 2955, 2939, 2911,
1771, 1712, 1608, 1510, 1469, 1441, 1397, 1374, 1289, 1246, 1173, 1117, 1029, 884, 833. MS (EI):
m/z=1319 (M+). HRMS (EI): m/z calcd for Co0H17NO;3: 319.1208; found: 319.1209.
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4-(4-(Ethoxycarbonyl)aminophenylethynyl)phenyl acetate: 1t.

Colorless needles; mp 199-200 °C. 'H-NMR (CDCl,) 67.52 (2H, d, J = 8.2 Hz), 7.47 2H, d, J =
8.2 Hz), 7.38 (2H, d, /= 7.6 Hz), 7.08 (2H, d, J = 8.2 Hz), 6.64 (1H, br s), 4.24 (2H, q, J = 7.2 Hz),
2.31 3H, s), 1.32 (3H, t, J = 7.2 Hz). "C-NMR (CDCls) & 169.2, 153.2, 150.3, 138.1, 132.6, 132.5,
121.7, 121.1, 118.1, 117.7, 89.2, 87.9, 61.4, 21.2, 14.5. IR (CHCl;, cm™) 3434, 3037, 3009, 1765,
1735, 1610, 1584, 1525, 1518, 1498, 1409, 1370, 1311, 1254, 1239, 1190, 1165, 1064, 1017, 1097,
1017, 839. MS (EI): m/z = 323 (M"). HRMS (EI): m/z caled for CoH;7NOy4: 323.1158; found:
323.1156.

IS o N o

1u

Ethyl (4-(p-tolylethynyl)phenyl)carbamate: 1u.

Colorless plates; mp 120-122 °C. "H-NMR (CDCl3) 0 7.46 (2H, d, /= 8.9 Hz), 7.41 (2H,d, J=8.2
Hz), 7.37 (2H, d, J = 8.2 Hz), 7.14 (2H, d, J = 7.6 Hz), 6.69 (1H, br s), 4.23 (2H, q, J = 7.1 Hz),
2.36 3H, s), 1.31 (3H, t, J = 6.9 Hz). "C-NMR (CDCl;) & 153.3, 138.2, 137.8, 132.4, 131.4, 129.1,
120.2, 118.1, 118.1, 88.9, 88.5, 61.4, 21.5, 14.5. IR (CHCl;, cm™) 3434, 3026, 3008, 2985, 2924,
1734, 1609, 1584, 1529, 1517, 1501, 1409, 1310, 1289, 1253, 1237, 1196, 1180, 1097, 1065, 838,
818, 810. MS (EI): m/z = 279 (M"). HRMS (EI): m/z caled for CisH7NO,: 279.1259; found:
279.1252.

EtO,CHN O = O

1v

Ethyl (4-(naphthalen-1-ylethynyl)phenyl)carbamate: 1v.

Pale orange powder; mp 110111 °C. '"H-NMR (CDCls) & 8.43 (1H, d, J= 8.2 Hz), 7.86 (1H, d, J =
8.2 Hz), 7.82 (1H, d, J=8.2 Hz), 7.74 (1H, d, J = 6.9 Hz), 7.60-7.58 (3H, m), 7.53 (1H, td, J = 7.6,
1.4 Hz), 7.45-7.43 (3H, m), 6.71 (1H, s), 4.25 (2H, q, J = 7.2 Hz), 1.32 (3H, t, J = 7.2 Hz).
BC-NMR (CDCls) & 153.3, 138.1, 133.2, 132.5, 130.2, 128.6, 128.3, 126.7, 126.4, 126.2, 125.3,
121.0, 118.2, 118.0, 94.1, 86.9, 61.4, 14.5. IR (CHCIs, cm™) 3434, 3009, 1734, 1610, 1585, 1521,
1507, 1504, 1409, 1397, 1314, 1289, 1254, 1197, 1180, 1064, 838, 811. MS (EI): m/z = 315 (M").
HRMS (EI): m/z caled for C;1H7NO3: 315.1259; found: 315.1258.

EtO,CHN O = O F

1w
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Ethyl (4-(4-fluorophenyl)ethynylphenyl)carbamate: 1w.

Pale orange powder; mp 133-135 °C. 'H-NMR (CDCl5) 67.50-7.45 (4H, m), 7.38 (2H, d, J = 8.2
Hz), 7.03 (2H, t, J = 8.6 Hz), 6.70 (1H, br s), 4.24 (2H, q, J = 7.2 Hz), 1.32 (3H, t, J = 7.2 Hz).
BC-NMR (CDCls) & 163.2, 161.6, 153.3, 138.1, 133.4, 133.3, 132.4, 119.5, 119.5, 118.2, 117.7,
115.7, 115.5, 88.8, 87.7, 61.5, 14.5. IR (CHCls, cm™) 3434, 3035, 2985, 1734, 1611, 1584, 1527,
1518, 1500, 1409, 1311, 1254, 1239, 1196, 1182, 1155, 1065, 1017, 838. MS (EI): m/z = 283 (M").
HRMS (EI): m/z calcd for C7H4FNO;: 283.1009; found: 283.1007.

oo =)o,

1x

Ethyl (4-(4-nitrophenylethynyl)phenyl)carbamate: 1x.

Yellow needles; mp 194-195 °C. "H-NMR (CDCls) & 8.21 (2H, d, J = 8.9 Hz), 7.64 (2H, d, J = 8.9
Hz), 7.51 (2H, d, J = 8.9 Hz), 7.43 (2H, d, J = 8.2 Hz), 6.72 (1H, br s), 4.25 (2H, q, J = 7.0 Hz),
1.33 3H, t, J= 7.0 Hz). *C-NMR (CDCls) & 153.2, 146.8, 139.0, 132.9, 132.1, 130.4, 123.6, 118.2,
116.5, 94.7, 87.1, 61.5, 14.5. IR (CHCls, cm™) 3433, 3035, 2216, 1735, 1592, 1585, 1522, 1410,
1345, 1311, 1255, 1196, 1182, 1108, 1063, 854, 839. MS (EI): m/z = 310 (M"). HRMS (EI): m/z
calcd for C17H4N,O4: 310.0954; found: 310.0952.

coom—{ =)

1y

Ethyl (4-(5-phenylpent-1-yn-1-yl)phenyl)carbamate: 1y.

Brown oil. "H-NMR (CDCl3) & 7.33-7.30 (6H, m), 7.21-7.20 (3H, m), 6.66 (1H, br s), 4.22 (2H, q,
J=17.0Hz), 2.78 (2H, t, J = 7.6 Hz), 2.40 (2H, t, J = 6.9 Hz), 1.94-1.89 (2H, m), 1.30 3H, t, J =
7.0 Hz). "C-NMR (CDCls) & 153.3, 141.6, 137.3, 132.3, 128.5, 128.3, 125.9, 118.7, 118.1, 89.0,
80.7, 61.3, 34.8, 30.3, 18.8, 14.5. IR (CHCls, cm™) 3435, 3009, 2943, 1733, 1610, 1584, 1521, 1504,
1410, 1312, 1252, 1237, 1197, 1066, 838. MS (EI): m/z = 307 (M"). HRMS (EI): m/z calcd for
CyH,1NO,: 307.1572; found: 307.1578.
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General procedure of triple bond cleavage reaction

To a solution of alkyne 1 (0.4 mmol) in 1,2-dichloroethane (1 mL) and MeCN (1 mL) was added
NIS (0.96 mmol) and TMSN3; (0.96 mmol). Reaction mixture was stirred at room temperature for 2
h then at 70 °C for 1 h. After the completion of the reaction was confirmed by TLC, 10% Na,S,03
aqueous solution was added for quenching. The aqueous layer was extracted with AcOEt (two
times). The combined organic layers were dried over Na,SO4 and concentrated. The crude product
was purified by column chromatography to give nitrile 2 and 3.

Nitrile 2b*"® and 3a®'® are known compounds. 4-Methoxybenzonitrile (2a), p-tolunitrile (2c),
benzonitrile (2d), 4-fluorobenzonitrile (2e), 3-methoxybenzonitrile (2f), 4’-cyanoacetanilide (2g),
I-naphthonitrile (3b), 4-(trifluoromethyl)benzonitrile (3¢), 2-(trifluoromethyl)benzonitrile (3d),
4-nitrobenzonitrile 3e), 4-phenylbutyronitrile (3f),
4-(1,3-dioxo-1,3-dihydro-isoindol-2-yl)-butyronitrile (3g) and 2-methoxybenzonitrile (3h) are

commercially available reagents.

Ng I

=

Ph Ph
Al

1-Azide-2-iodo-1,2-diphenylethylene (mixture of £-and Z-stereoisomers): Al.

Unstable pale yellow prisms. Decomposed at 80 °C. 'H-NMR (CDCl;) §7.54-7.29 (minor),
7.15-7.06 (major). “C-NMR (CDCl3) & 141.9, 141.1, 140.7, 139.1, 136.9, 132.0, 130.3, 129.4,
129.4, 128.9, 128.9, 128.7, 128.7, 128.4, 128.1, 127.8, 127.6, 127.3, 86.0, 85.3. IR (CHCl;, cm™)
3035, 2110, 1599, 1445, 1294, 1275, 1260, 1237, 808. MS (EI): m/z = 347 (M"). HRMS (EI): m/z
calcd for C14H¢IN3: 346.9919; found: 346.9918.
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Diethyl (ethyne-1,2-diylbis(4,1-phenylene))dicarbamate (1b)
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Ethyl (4-(4-methoxyphenylethynyl)phenyl)carbamate (1g)
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2-(5-(4-Methoxyphenyl)pent-4-yn-1-yl)isoindoline-1,3-dione (1r)
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4-(4-(Ethoxycarbonyl)aminophenylethynyl)phenyl acetate (1t)
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Ethyl (4-(p-tolylethynyl)phenyl)carbamate (1u)
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OBFRQ £00.17 MHz
OBSET 5.30 EHz
. , OBFIN 5.47 He
o POINT 13107
© i & FREQU 9008.87 Hz
= = SCANS 4
# L ACQTH 1.4543 sec
2B a PD 5.0000 sec
P o Pl 7.00 usec
] IRNUC 1H
z CTEMP 18.9 ¢
SLYNT CDCL3
EXFEF 0.00 ppm
J | EF 0.12 He
RGATHN 4z
.
|
|
|
EtO,CHN O — O Me
! L 1u
13308
— 7T [T ]
10.0 5.0 6.0 4.0 2.0 0.
lSTSA?\’LSle—\-—llnml—\wm o B I N 40 =t Ll B ul
I S St L e ma s = 532 DFILE C:\Documents and Settings)XP
PR o T e PE EHS g COMNT 16754-13C
o B L e e | ol R o ol ey DATINM 12-02-2013 12:39:18
OBNUC 13C
‘ *] \ / \v \/ ‘ ‘ EXMOD single_pulse dec
. OEFRQ 150.92 MHz
OBSET 8.52 KHz
OBFIN 1.74 He
POINT 26214
FREQU 37878.21 Hz
SCANS 1057
ACQTH 0.6921 sec
] Z.0000 sec
k Pl 4.00 usec
IRNUC 1H
CTEMP 20.4 ¢
SL¥NT CDCL3
EXREF 77.00 ppm
EF 0.12 Hz
RGATHN &0
'
|
| | . EtO,CHN O = O Me
‘ | 1u
I
i
i
] “
1338
R e e e e ey e e o e B L s
160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0o
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Ethyl (4-(naphthalen-1-ylethynyl)phenyl)carbamate (1v)

4,13
1.23
1.21

.00

.08

1.0l

DFILE C:yDecumerts and Gretings)iBHlsacity Doca
COMNT sti-1
DATIM 12-03-£013 &0:%2:52

OEHIC 1F
B0 single_pulse.exd
OEFE! E00.17 MHz
OBSET 5,50 Kz
OEFIN 5.47 Hz
POINT 12107
FEEQU 200537 Ha
HEH 4
AriTH 1.4549 sec
M 50000 sec
Bl 7.00 usec
IENIC 1H

TR 19.4 ¢
SLENT FDCL:

EXFEF 0,00 ppm
EF 0.1¢ Ha
REAIN 44

EtO,CHN O —

1v

Lio
SEE-1-1H m om s o e e om o = — = ~ = s w
e e S e O Tay e = @ DFILE [:%Docwmerts and Settings)XP0:echMy Docvl
‘e or oM D 4w omomom oW S m o & e oo —H + COEWT soi-1-130
purie) - s
: e z e : = : L : d : =l = . Lo Lz i DATIM 14-0&-3012 05:82:50

—_152

A

BT 1400

OEMUC 130
EXMOD single_pulse_dec
OEFRQ 150.9% MHsz
OBSET .58 Kz
OEFIN 1.74 Hs
POINT iFild
FEEQD 3747441 Ha
HE 1000
ArATH 0.6921 sec
31 F0000 sec
PIL 4,00 uzec
IRNIC 1H

CTEMP 0.l c
SLUNT EDCLS

EXFEF 2700 ppm
EF 0.1¢ Hz
BEAIN £

EtO,CHN O —

1v




Ethyl (4-(4-fluorophenylethy

yDphenyl)carbamate (1w)

sti-1
W om omow o rom e omoeom W oo = oW e o oo = = | DFILE ©:iDocuments and SettingsiXEMserthy Docu
G o e S R Rt R i = | oer se2-1
TLTTTI9 979779999979 T oot T | DeTIM 18-02-701 19:47:4
M&%—J \v/ et i1
EMD ringle_pulse.ext
OEFE: E00.17 MHz
OBSET 5.%0 KHz
z OEFIN 5.47 Hz
- POINT 12107
- FEEQU 900557 He
= FLES:H )
5 AriTH 1.4549 sec
= w ] 50000 sec
i i L 7.00 nsec
j NI 1H
1 a TR 19.5 ¢
= SLUNT CDCL:
EXEEF 0,00 ppm
EF 0.1% Hz
J J REAIN 44
f
|
'
i i
EtOZCHNF
1w
s 1 ok
FEN
T T T T T T T T T T T T T T T T T T T T T
Li.w .0 £ 40 .0 ]
st3-1-13C A s m m oW e m  m e = omom o w
T R L e AP B T S e 4 o i IFILE C:yDecuments and Settings)JFeMseciMy Docl
o w oo wm o - TOMNT st2-1-120
SarEertE e b el S o s o e L ot ion A i a) DETIM 12-03-301% 04:45:1%
OEHOE 120
\ \%% \| EMOD ringle_pulse_dec
OEFERQ 150,93 MHz
OBSET §.5¢ KHs
OEFIR 1.74¢ Hs
POINT IEELd
FEEQU 17476 £1 Ho
i 3CANS Lzana
ArOTH 0.E9EL sec
PO Fo00n sec
FiL 4.00 usec
IENIT 1H
TR 0.2 e
SLWHT CDCL2
EXREF 000 ppe
EF 0.1i He
EGAIN 173
|
!
|
i
i m .
| ; .
| e L
TP
AL Ly B Lyt L L L B B
pz0.0 0.0 L0 1.0 Lei.n 1.0 Lo .0 0.0 0.0 0.0 2.0 (N} g0
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Ethyl (4-(4-nitrophenylethynyl)phenyl)carbamate (1x)

16744
R R & 9 om m oo S | DFILE C:\Documents and Settings)xp
e e e e Toan i T | COMNT 16744
e TTNTIggy TTTT 717 7| paTIN 12-02-2013 18:37:50
L&&w / w OENUC 1H
EXMOD single pulse.exi
OBFRQ £00.17 MHz
OBSET 5.30 EHz
& OBFIN 5.47 He
2 POINT 13107
= FREQU 9008.87 Hz
- ey SCANS 4
2 % = ACQTH 1.4549 szec
A > FD 5.0000 sec
o FIIL 7.00 usec
I 2 IRNUC 1H
= CTEMP
3L AN,
J EXFEF
EF
RGATHN
|
b
|
L EtO,CHN O = O NO,
. ~ : 1x
13308
: — . —T— — I
10.0 5.0 .0 4.0 0.
ls?u_njfacr\.l ' T T N S N 0 L £ — —~ 1 M I \n
g T il e ] i LFILE C:\Documents and SettingsiXP
5 5Edsggsy §sEde 4 § |l
e R s DATIM 12-02-2013 19:43:54
OBNUC 13C
‘ | \ \\I/ ‘ \H | ‘ EXMOD single_pulse dec
! OBFRQ 150.92 MHz
OBSET 8.52 KHz
OBFIN 1.74 He
POINT 26214
FREQU 37878.21 Hz
SCANS 1426
ACQTH 0.6921 sec
] Z.0000 sec
Pl 4.00 usec
! IRNUC 1H
CTEMP 20.4 ¢
SL¥NT CDCL3
EXREF 77.00 ppm
i EF 0.12 Hz
RGATHN &0

1a0.0

l40.0 1z0.0

EtO,CHN O = O NO,

1x
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Ethyl (4-(5-phenylpent-1-yn-1-yl)phenyl)carbamate (1y)

TT3-183
HAARLLINAdESEAE SondilEadszandsiidsE | BEliE L D e e D i Dt
i | roem TTE-122
e e B TR R R T = | DaTIM 18-0z-ro1r 1sian:iss
%Wr’/ w g&g\r\ Dum:s
B0 single_pulse.exd
OEFE! E00.17 MHz
OBSET 5,50 Kz
- OEFIN 5.47 Hz
; POINT 13107
55 FEEQU 005,57 He
HEH 4
AriTH 1.4549 sec
M 50000 sec
Bl 7.00 usec
! " IENIC 1H
= TR 1.0 ¢
= SLENT FDCL:
) EXFEF 0,00 ppm
3 EF 0.1¢ Ha
REAIN 40
\
!
i
]
T T T T T T T T T T T T T T T T
Lio .0 g0 4.0 I 0.
TT3-183-130 T i - — &
£ R e e i O] 2i: e R e = T =4 DFILE [:\Docwwerts and Seteings|XEMMzecMy Docwl
o o e b oo e = o= o oeom - 4 = P COOWT TT3-1i3-1:0
9 el i e o) B ke = oo 2 4 DATIM 14-02-201% 20:01:20
—k OEMUC 130
[AVPAY, NN¥ . -
OEFRQ L50.9: MHz
OBSET .58 Kz
| ] OEFIH 1.74 Ha
POINT iFild
FEEQD 37474, ¢1 Ha
HE 1577
ArATH 0.6921 sec
31 F0000 sec
PIL 4,00 uzec
IRNIC 1H
TEE 0.5 c
SLUNT EDCLS
EXFEF 2700 ppm
EF 0.1¢ Hz
i i % BEAIN £
i
i EtO,CHN
1y
|
, i
: 1 1
L
| |
)
o]
A AL O S S B S S S T — T
1800 146.0 1.0 Lid.d w00 £h. 40, £00 ola
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4-Methoxybenzonitrile (2a)

15520
R @ S| DFILE C:%\Documents and Sett ings)XPHUsaz)
L Pl G = | comyT 15520
FERE I = T DATIM 01-09-2012 11:38:42

OBNUC 1H
EXMOD =ingle_pulse.sxZ
OB FRA E00.17 MHz
OBSET 5.30 EHz
OBFIN 5.47 Ha
PO INT L2107
G FREQT 005,87 Hz
H FCANE 4
AT 14547 =ac
PO £.0000 =ac
& © PTL 7.00 usec
o - IENUC 1H
o - 1| CTEME 19.7 ¢
SLUNT CDCLZ
EXEEF 0.00 ppm
EF 612 Hs
REAIN 54
| 2a
FFH
T T T T T T T T T T T T T T T T T T T T T
Lo.0 5.0 5.0 4.0 z.0 a.
Ethyl (4-cyanophenyl)carbamate (2b)
15994
ER R C @ o S| DFILE C:%\Documents and Sett ings)XPHUsaz)
T, e L = | comyT 15992
Lkl e s ] 7| DATIM z5-01-201% 1&:50:02
/ OBNUC 1H
EXMOD =ingle_pulse.sxZ
OB TRA E00.17 Mz
OBSET 5.30 EHz
OBEFIN £.47 Hz
b PO INT L2107
FREQU 2005.57 Hs
BCANS 4
A0 QT 1.4549 =ac
" FD 5.0000 =ec
;k = PL 7.00 uzec
. o IRNUE 1N
oy CTEME 15.9 ¢
SLUNT CDCLZ
EXEET 0,00 ppm
o EF 0.12 Hs
it BGAIN 45
'
1 [ 4 4
'
EtO,CHN CN
|
!
;.__Ju u i N
FPPM

lo.a0 §.0 6.0 2.0 £.n

0.
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p-Tolunitrile (2¢)

1677E
R o S| DFILE C:%\Documents and Sett ings)XPMUsaz)
R e T = | cowwT 15778
s B T DATIM 0&-01-2012 10:Z0: 52
'ﬁ W OBNUC 1H
EXMOD =ingle_pulse.sxZ
OEFRQ E00.17 MHz
OBSET 5.30 EHz
OBFIN 5.47 Ha
PO INT L2107
FREQU 2005.87 Hz
FCANE 4
AT 14547 =ac
PO £.0000 =ac
PTL 7.00 usec
IENUC 1H
CTEME 15.7 <
SLUNT CDCLZ
EXEEF 0.00 ppm
A EF 612 Hs
REAIN 56
|
=
=
o
Me CN
2c
FFH
T T T T T T T T T T T T T T T T T T T T
Lo.0 5.0 5.0 4.0 z.0 a.
Benzonitrile (2d)
zd @
S 5 o DFILE C:%\Decuments and Setvtings\XFMUsez)
== o] CcoMwT 24
TS || DATIM 14-09-201F 11:19:24
N OBNUC 1H
EXMOD =ingle_pulse.sxZ
OBFRQ E00.17 Mz
OBSET 5.30 EHz
|| BT IR £.47 Hz
PO INT L2107
FREQU 2005.57 Hs
BCANS 4
A0 QT 1.4549 =ac
FD 5.0000 =ec
PL 7.00 uzec
IRNUE 1N
CTEME 20.1 ¢
SLUNT CDCLZ
EXEET 0,00 ppm
EF 0.12 Hs
BGAIN 54
cp
22
Y
L
| CN
2d
i
i
A
FPPM
T T T T T T T T T T T T T T T T T T T T
0.0 5.0 5.0 4.0 z.0 0.
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4-Fluorobenzonitrile (2e)

1700C
S mimCon oW S| DFILE C:%\Documents and Sett ings)XPHUsaz)
e e R R R = | cowr 17000
A LI e T|DaTIMos-oz-z012 15:05:26
WM oBAUE Lx
EXMOD =ingle_pulse.sxZ
e OETRA E00.17 MHz
ey OBSET 5.30 KMz
o, OBFIN 5.47 Hz
PO INT L2107
FREQU 2005.87 Hz
FCANE 4
AT 14547 =ac
PO £.0000 =ac
PTL 7.00 usec
IENUC 1H
CTEME 19.0 <
SLUNT CDCLZ
EXEEF 0.00 ppm
EF 612 Hs
REAIN 45
L
F CN
'
i
2e
I
FFH
T T T T T T T T T T T T T T T T T T T T
Lo.0 5.0 5.0 4.0 z.0 a.
3-Methoxybenzonitrile (2f)
2£(1713) @
™ o@ oW P oo el I i S o | DFILE C:%Documents and Settings)XPMUsac)
ki T TR T e o e ] & “ = o | cowwT z£r1712)
Lo ) e T ki ) T | DATIM Lo-01-Z0l2 15:12:15
%&i rch-J \* OBNUC 1H
EXMOD =ingle_pulse.sxZ
, OBTRA E00.17 Mz
OBSET 5.30 EHz
3 OBEFIN £.47 Hz
I | po1wr L2107
FREQU 2005.57 Hs
BCANS 4
4 A0 QT 1.4549 =ac
H FD 5.0000 =ec
PL 7.00 uzec
= IEMUC 1H
4 CTEME 19.0 =
SLUNT CDCLZ
EXEET 0,00 ppm
EF 0.12 Hs
BGAIN 50
o
CN
' MeO of
|
I
FPPM
T T T T T T T T T T T T T T T T T T T T
0.0 5.0 5.0 4.0 z.0 0.
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4’-Cyanoacetanilide (2g)

g o
F o & @ o | DFILE C:%\Documents and Sett ings)XPHUsaz)
b it N & = o comwT 2g
e A i S || DATIM 18-12-2012 12:40:21
W \~ QBN 1H
EXMOD = ingle_pulse.axZ
OB FRA E00.17 MH=
OB SET 5.30 KMz
, UETIN 5.47 Ha
PO INT 12107
FEEQT 90087 Ha
FCANE 4
A00TH 1.4549 =ec
| Fo 50000 =ac
FTIL 7,00 usec
IRNUC 1H
= CTEMP 19.1 ¢
o = SLUNT CDCL2
= EXEET 0.00 ppm
2 EF 0.1z Hs
EFAIN 50
{
AcHN CN
29
|
\ !
FFI
T T T T T T T T T T T T T T T T T T T T T T
Lo-o 5.0 £.0 4.0 z.0 0.
4-Cyanophenyl acetate (3a)
16270
B o S| DFILE C:%\Documents and Sett ings)XPHUsaz)
@ R < | COMNT 15270
Al B Ry : T DATIM 2E-11-2012 14:4E: 16

OENTC 1
EXMOD single pulse.and

OBTRQ E00.17 Mz
OB 5ET 5.30 EMz
OBEFIN £.47 Hz
2 . PO INT 12107
o 32 FREQT 900567 Ha
BCANS 4
AC QTR 1.4549 =ac
FD 5.0000 =ec
FUL 7.00 usec
IRNUC 1H
CTEMP 22.4 «
SLUNT CDCLE
EXEEF 0.00 ppm
EF 0.1z Hz
RGAIN 46

AcO CN

FPPM

lo.a0 §.0 6.0 2.0 £.n 0.
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1-Naphthonitrile (3b)

170EE “
S ERt e R Rl R B 5 £ | DIEELIApataast S agRraTstay
o R R T B & Ll o S || DATIM 08-02-2012 1Z:49:02
LJ-J-—L-EE%TI OBNUC 1K
EXMOD =ingle_pulse.sxZ
OB FRA E00.17 MHz
OBSET 5.30 EHz
OBFIN 5.47 Ha
PO INT L2107
FREQU 2005.87 Hz
FCANE 4
AT 14547 =ac
PO £.0000 =ac
PTL 7.00 usec
IENUC 1H
s | crEME 15.9 <
= SLUNT CDCLZ
- EXEEF 0.00 ppm
EF 012 Hs
25 % REAIN 50
CN
1
i
; 1
‘ | 3b
.
FFH
T T T T T T T T T T T T T T T T T T T T T T
Lo.0 5.0 5.0 4.0 z.0 a.
4-(Trifluoromethyl)benzonitrile (3¢)
3c [16041)
WHC oW @ S| DFILE C:%\Documents and Sett ings)XPMUsaz)
O & = | coMNT 2c(18041)
R R o T DATIM 07-05-2012 E0:E1: 55
P / OBNUC 1H
z EXMOD =ingle_pulse.sxZ
i OB TRA E00.17 Mz
OBSET 5.30 EHz
OBEFIN £.47 Hz
PO INT L2107
FREQU 2005.57 Hs
BCANS 4
A0 QT 1.4549 =ac
FD 5.0000 =ec
PL 7.00 uzec
IRNUE 1N
1 CTEMF 19.3 =
J SLUNT CDCLZ
EXEET 0,00 ppm
EF 0.12 Hs
' BGAIN 50
'
: F3C CN
3c
N
FPPM
T T T T T T T T T T T T T T T T T T T T T T
0.0 5.0 5.0 4.0 z.0 0.
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2-(Trifluoromethyl)benzonitrile (3d)

2d[1656)
PR R o @ D o | DFILE C:%Documents and Settings)XPMUsac)
ke ko e = 2| cowT 24(1886)
At Bt e EaEs i = 7| DaTmM z4-01-z012 15:03:11
&‘%Még% v \~ OBNUC 16
EXMOD =ingle_pulse.sxZ
OEFRQ E00.17 MHz
OBSET 5.30 EHz
OBFIN 5.47 Ha
PO INT L2107
FREQU 2005.87 Hz
FCANE 4
AT 14547 =ac
% PO £.0000 =ac
Lt PTL 7.00 usec
I | teare 1w
CTEME 19.4 ¢
SLUNT CDCLZ
EXEEF 0.00 ppm
EF 012 Hs
| ' REAIN 50
: CF3
! 1
i
CN
3d
FFH
T T T T T T T T T T T T T T T T T T
Lo.0 5.0 5.0 4.0 z.0 a.
4-Nitrobenzonitrile (3e)
1675E
C & oo @ jd S| DFILE C:%\Documents and Sett ings)XPMUsaz)
S b = | coMNT 1573E
i B § o T DATIM 0&-01-2012 14:08: 48
v v OBNUC 1H
EXMOD =ingle_pulse.sxZ
OBFRQ E00.17 Mz
OBSET 5.30 EHz
OBEFIN £.47 Hz
PO INT L2107
FREQU 2005.57 Hs
BCANS 4
o | acoTe 1.4549 =ac
FD 5.0000 =ec
PL 7.00 uzec
IRNUE 1N
CTEME 15.7 =
SLUNT CDCLZ
EXEET 0,00 ppm
s 2 EF 0.12 Hs
: ; BGAIN 50
Wow
O,N CN
i
3e
]
FPPM
T T T T T T T T T T T T T T T T T T T T T T
0.0 5.0 5.0 4.0 z.0 0.
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4-Phenylbutyronitrile (3f)

16908
A @ oo ooh oo oG Pl i i s e R = DFILE ©:%Decuments and Settings)\XFHMUsez)
5 Mgl kel e e e L = = | COMNT 1£90E
%ﬁ%&% N OBNUC 1H
EXMOD =ingle_pulse.ext
OETRA E00.17 MH=
0BSET 5.30 HHz
OBFIN 5.47 Ha
POINT 12107
FREQU 900887 Hz
BLANS a
' acoTer 1.4549 =ec
31 £.0000 =mac
PUL 7.00 usec
IRNUC 1H
2 23 CTEMP 2.2 <
g oben o SLUNT CDCL32
EXREF 0.00 ppm
EF 0.1z Ha
RGAIN 50
|
: CN
|
3f
-,
PRI
T T T T T T T T T T
0.0 4.0 2.0 0.
4-(1,3-Dioxo-1,3-dihydro-isoindol-2-yl)-butyronitrile (3g)
agil70z]
B omn o F oo ¥ ool m @ orow S| DFILE C:%\Documents and Sett ings)XPHUsaz)
ke e 5 e AL R A S S = | comNT 2411702)
e P T S ool Sl St el T|Darmmol-oz-go1z 12:59: 16
\l/ N \y / OBNUC 1H
EXMOD =ingle pulse.ext
OBTRA E00.17 MHz
0BSET 5.30 HHz
OBEFIN £.47 Hz
POINT 12107
FREQU 9008.57 Hz
BCANS 4
ACQTH 1.4549 =ec
31 5.0000 =mac
PUL 7.00 uzec
v | TRanre 1
kS CTEMP 19.0 ¢
=
G 5 o BLUNT CDCL3
@ o - EXRET 0.00 ppm
% EF 0.1z Hz
RGAIN 50
|
O
N—"\_cn
|
o 39
FPPM
T T T T T T T T T T
10 4.0 2.0 0.
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2-Methoxybenzonitrile (3h)

17020
S -
LT~ I U U L I T Y s | w o o - [=}
R R R i Ry R = R = T 3 &
J
5
2
£ 2
4 w
.
i |
.
,
;
FFM
— |
lo.d &0 &.0 4.0 .0 1

DFILE C:%Decuments and Settings\XPMUsex)
COMNT 17020
DATIM 07-02-2012 19:28: 51

OBNUC 1H
EXMOD =ingle_pulse.sxZ
OB FRA E00.17 MHz
OBSET 5.30 EHz
OBFIN 5.47 Ha
PO INT L2107
FREQU 2005.87 Hz
FCANE 4
AT 14547 =ac
PO £.0000 =ac
PTL 7.00 usec
IENUC 1H

CTEME 19.1 ¢
SLUNT CDCLZ

EXEEF 0.00 ppm
EF 612 Hs
REAIN 45

OMe

CN

3h
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Al

1720-2

.52
.52
.51

7.508
7.48
T.a7
7.46
hr J T
.29

T.254
7.23%
7.208
T.29
7.26
I L
T.13:
7.1
hr B
7.12
7.1X:
7.10
7.09
707

|

T.07
o061

DFILEC:\Docunents and Ssbtings|XPMUsscl

COMNT 1720-3
DATIMEZZ-0&-2012 19:12:
OENUC 1H
EXMOD=ingle_pul=e_exi

OB TR E00.17 MHz
GBSET 5.30 MMz
OBFIN §.47 Hz
PO INT 13107
FREQU 2005.87 Hs
FCANE a
ACQTH 1.4549 sec
FD 5.0000 =mec
PIL 7.00 usec
IRNUC 1H

CTEMP 15.5 =
BLVRTCDCL 2

EXPEF 0.00 ppm
EF 0.1z Hs
REAIN S0

|

T— &5.26%

<

%
o
p |
- Ph Ph
i
II
FPPM
— — ]
lo.a §.0 6.0 4.0 z.n |
IEER -3 AIE oo e o - o e e e & -]
R EEEE R TR R = WO - DFILEC:%Decuments and Jettings\XPMUsaz)
e e L o S B s e LR et
e P i e B TR Rl S B R TR R s e DAT IMZE=-0F=-2012 20:20: 29

OENTC 120
EXMOD = ingle_pulse_dec
[0:35:01 150,92 MHz
OESET §.52 Kis
OETIN 1.74 Ha
POINT 2E214
FREQU 2787521 Hz
FLANE Fz1
ACOTEL 0.E921 sec
a1 20000 sec
FUL 4.00 usec
IRNUE 1K

CTEME 0.8 o
FLUNT COCLE

EXFET T7.00 ppm
ET 0,12 Hs
REATH &0

Ph Ph
Al
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