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1. Experimental Procedure for Substrate Preparation:

1.1 Preparation of (E)-3-(p-tolyl)acrylic acid':

N

2.4 i
CHO H (2.4 equiv) ~__COOH
+ CHz(CooH)z —_—
Me CH,COOH
(1 equiv) (2 equiv) microwave e
800 W, 2.5 min

To an oven-dried beaker, added 4-methylbenzaldehyde (4 g, 33.29 mmol, 1 equiv), malonic acid (6.9 g, 66.58 mmol, 2 equiv) and
glacial acetic acid (50 mL). Then piperidine (6.8 g, 79.89 mmol, 2.4 equiv) was added dropwise and was irradiated at 800 W for 2.5
minutes with 1 minute interval. The mixture was quenched with water to obtain a colourless solid and it was air-dried to afford (£)-3-
(p-tolyl) acrylic acid (5.1g, 95%). This was directly used in the next reaction in 1.2.

1.2 Preparation of (E)-3-(p-tolyl)prop-2-en-1-ol:

1. CICO,Et (1 equiv)
Et;N (1 equiv)

0,
/©/§/COOH THF,-7°C,1h /@/\/\OH
Me 2. NaBH, (3 equiv) Me
MeOH, 0°C, 1 h
(1 equiv) then, 25°C,12 h

To a stirred solution of (£)-3-(p-tolyl)acrylic acid (6.9 g, 42.54 mmol, 1 equiv) in THF was added NEt; (4.3 g, 42.54 mmol, 1 equiv)
under N, atmosphere. The mixture was cooled to -7 °C and CICOEt (4.6 g, 42.54 mmol, 1 equiv) was slowly added. The reaction
mixture was stirred for 1 h at -7 °C and was brought to r.t . The mixture was filtered and the filtrate was reduced with NaBH,. It was
done in a three-neck round bottom flask using NaBH, (4.8 g, 127.62 mmol, 3 equiv) and with the slow addition of MeOH at 0 °C. The
mixture was further stirred at r.t for 12 h. After removing the solvent under reduced pressure, the product was extracted with ethyl
acetate, washed with water, brine and dried over anhydrous MgSO, and concentrated. The crude product was purified by silica-gel
column chromatography using 20% ethyl acetate/hexane as eluent to obtain (E)-3-p-tolylprop-2-en-1-ol (4.2 g, 67%).

S2



1.3 Preparation of (E)-3-p-tolylacrylaldehyde:
/@/VOH PCC (2 equiv) /@/\/CHO
_—
Me DCM,25°C,12h Me
(1 equiv)

To an oven-dried round bottom flask containing (£E)-3-p-tolylprop-2-en-1-ol (4.2 g, 28.34 mmol, 1 equiv) in DCM, pyridinium
chlorochromate (PCC) was added in portions (12.2 g, 56.68 mmol, 2 equiv). The reaction mixture was stirred at r.t under nitrogen for
12 h. It was passed through celite and washed with DCM. The filtrate was concentrated under reduced pressure. The crude was
purified by silica-gel column chromatography using 10% ethyl acetate/hexane to obtain (E)-3-p-tolylacrylaldehyde (1.9 g, 45%).

1.4 Preparation of (E)-l-(4,4-dibromobuta-1,3-dienyl)-4-methylbenzene2:

S _CHO CBr, (2 equiv) N N Br
-
PPh. (4 . /©/\/\B(
Me/©/\/ 3(equiv) o r
(1 equiv) DCM,0°C,6 h 1b

To an oven-dried round bottom flask, added (E)-3-p-tolylacrylaldehyde (1 g, 6.84 mmol, 1 equiv) in DCM followed by the addition of
CBry (4.53 g, 13.68 mmol, 2 equiv) and PPh; (7.17 g, 27.36 mmol, 4 equiv) in portions at 0 °C under N, atmosphere. The mixture was
stirred at 0 °C for 6 h. To the product mixture, hexane solvent was added and filtered through a small silica-gel pad and concentrated.
The crude product was purified by silica gel column chromatography using hexane as eluent to obtain (£)-1-(4,4-dibromobuta-1,3-
dienyl)-4-methylbenzene as colourless solid (1.56 g, 76%).

1.5 Preparation of (2E,2'E)-3,3'-(1,3-phenylene)diacrylic acid':

N

4.8 i
OHC CHO H (4.8 equiv) HOOC ~__COOH
4+ CHyCOOH), — 5 Z
CH;COOH
(1 equiv) (4 equiv) microwave
800 W, 3.5 min
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To an oven-dried beaker, added isophthalaldehyde (4 g, 29.82 mmol, 1 equiv), malonic acid (12.4 g, 119.28 mmol, 4 equiv) and
glacial acetic acid (60 mL). Then piperidine (12.2 g, 143.13 mmol, 4.8 equiv) was added dropwise and was irradiated at 800 W for 3.5
minutes with 1 minute interval. The mixture was thoroughly washed with water to obtain a colourless solid and it was air-dried to
afford (2E,2'F)-3,3'-(1,3-phenylene)diacrylic acid (4.5 g, 69%). This was directly used in the next reaction in 1.6.

1.6 Preparation of Ethyl (2E,2'E)-3,3'-(1,3-phenylene)diacrylate3:

HOOC._ X~COOH Me;SiCl (4.4 equiv) EtOOC._ X COOEt
—»
\/\©/\/ EtOH, 25 °C, 12 h \/\©/\/

(1 equiv)

To a round bottom flask, added (2E,2'F)-3,3'-(1,3-phenylene)diacrylic acid (1 g, 4.58 mmol, 1 equiv) in ethanol (20 mL) followed by
addition of Me;SiCl (2.2 g, 20.24 mmol, 4.4 equiv) in portions at r.t under nitrogen condition. The resulting white turbidity slowly
disappeared to form yellow transparent colored solution. This was stirred for 12 h after which, ethanol was removed under reduced
pressure. The resultant residue was extracted with ethyl acetate, washed with saturated NaHCOj3 solution, water and brine, dried over
anhydrous MgSO, and concentrated. The crude was purified by silica-gel column chromatography using 10% ethyl acetate in hexane
as eluent to obtain the diester product (1.1 g, 87%).

1.7 Preparation of (2E,2'E)-3,3'-(1,3-phenylene)diprop-2-en-1-ol:

EtOOC\%\©/\/COOEt LiAIH, (5.05 equiv) HO/\/\Q/VOH
Et,0,-20°C,5h

(1 equiv)

To an oven-dried round bottom flask equipped with a dropping funnel, added the diester (6.3 g, 23 mmol, 1 equiv) in diethyl ether
(400 mL). After it was cooled to -20 °C, a suspension of LiAlH, (4.4 g, 116.15 mmol, 5.05 equiv) in ether was slowly added under N,
atmosphere. The reaction mixture was stirred for 5 h. After the reaction is over, it was quenched at 0 °C, using saturated solution of
NH4CL. The resulting mixture was filtered through a celite bed and the filtrate was washed with ethyl acetate and brine. The organic
extract was dried over anhydrous MgSO, and concentrated. The crude was purified by silica-gel column chromatography using 30%
ethyl acetate in hexane as eluent to obtain the diol, (2E,2'E)-3,3'-(1,3-phenylene)diprop-2-en-1-ol as product (2.4 g, 54%).
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1.8 Preparation of (2E,2'E)-3,3'-(1,3-phenylene)diprop-2-en-1-al:

HOWOH KMnO,4-MnO, (1:5.51 OHC\/\©/§/CHO
DCM, 25°C,12 h

(1 equiv)

To an oven-dried round bottom flask, added the diol (1.4 g, 7.36 mmol, 1 equiv) and a crushed 1:5.5 mixture of KMnO, (4.6 g, 29.4
mmol, 4 equiv) and MnO, (25 g, 287.04 mmol, 39 equiv) in DCM (75 mL) under N, atmosphere. The reaction mixture was at stirred
at rt for 12 h. After that, the mixture was filtered through celite and washed with DCM. The resulting filtrate was concentrated and

crude was purified by silica gel column chromatography using 10% ethyl acetate/hexane to obtain the dialdehyde product (0.97 g,
71%).

1.9 Preparation of 1,3-bis((E)-4,4-dibromobuta-1,3-dienyl)benzene (1k)*:

OHC X _CHO CBry4 (4 equiv)
= 4—> Br Z N A RS Br
PPh; (8 equiv) Br Br

(1 equiv) DCM,0°C,6h 1k

To an oven-dried round bottom flask, added the dialdehyde (1 g, 5.37 mmol, 1 equiv) in DCM and cooled to 0 °C under nitrogen.
Then CBry (7.1 g, 21.48 mmol, 4 equiv) and PPhs (11.3 g, 42.96 mmol, 8 equiv) were added in small portions. The reaction was
stirred at 0 °C under nitrogen for 6 h. The mixture was quenched with hexane, passed through a silica gel pad. The filtrate obtained

was concentrated and purified by silica gel column chromatography using hexane as eluent to obtain the product 1k as colourless solid
(1.8 g, 67%).
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2. Control Reaction:

2.1 Sequential Addition Reaction in Two Step-One-pot Protocol:

Cs.CO Br Me
s,C0, _ Pd(PPh;),
XAy B (9 equiv) X~ (0.09 equiv) O
S
o arNs
3

80°C,3h
i ’ 1.1 2a
1a (3 equiv) (1.1) (1 equiv)

80°C,3h

To an oven-dried Schlenk tube under N, atmosphere, added (E)-(4,4-dibromobuta-1,3-dienyl)benzene (0.108 g, 0.375 mmol, 3 equiv),
Cs,CO; (0.367 g, 1.125 mmol, 9 equiv) and DMF (6 mL). The reaction mixture was stirred at 80 °C in an oil bath for 3 h. It was then
brought to rt and tri(p-tolyl)bismuth (0.060 g, 0.125 mmol, 1 equiv) and Pd(PPhs)s (0.013 g, 0.0112 mmol, 0.09 equiv) were added
under N, atmosphere. The mixture was further stirred at 80 °C for 3 h. After the stipulated time, work up was carried out with ethyl
acetate (50 mL), washing with water (15 mL), brine (15 mL), drying with anhydrous MgSO4 and concentrated. The crude was purified
by silica gel column chromatography using hexane as eluent to obtain 2a (0.070 g, 86%).
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4.'H,"°C and HRMS Spectras of 1,3-Dienyldibromides (1a-1m):
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EI (HRMS) spectrum of (E)-1-methyl-4-(4-phenylbut-1-en-3-ynyl)benzene (3a)
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'H NMR (500 MHz, CDCls) spectrum of (E)-4,4'-(but-1-en-3-yne-1,4-diyl)bis(methylbenzene) (3b)
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C NMR (125 MHz, CDCls) spectrum of (E)-4,4'-(but-1-en-3-yne-1,4-diyl)bis(methylbenzene) (3b)
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8.02e4
i Me
’,/
! 4b
[M*] calcd. 268.1252
" 267.1222
R
|
|
i
265.1095
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264.1025
25765390 <42 960 0643 251-0866 262.0938 7 7 B 2701487 574 4671 27 1464 24193
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271 272 273 274

EI (HRMS) spectrum of (E)-1-(4-p-tolylbut-1-en-3-ynyl)naphthalene (4b)
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& Filename = PDG31292F_1H-8.jdf
a1 Author = N.Ahmed
= Experiment = single pulse.ex2
. 2 Sample id = 5$406152
Solvent = CHLOROFORM-D
Creation time = 18-FEB-2011 11:11:49
Revision time 14-AUG-2014 18:15:41
Current_time = 14-A0G-2014 18:17:04
4c Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 1H
] - Dim units = I[ppm]
-+ 2 Dimensions -
site = ECX 500
Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.27155712(s]
= 1H
= 500.15991521 [MHz]
6 [ppml
32768
1
= 2 = 0.30566485 [Hz)
o = 10.01602564 [kHz]
= 1H
= 500.15991521 [MHz]
= 5.0 [ppm]
2 = 1H
- = 500.15991521 [MHz]
W = 5.0 [ppm]
Clipped = FALSE
Mod return =1
= rd Scan =16
o] 3 [_‘ Total _scans =16
b z
= X_90_width = 13.25[us
X acq_time 3.27155712(s]
X angTe 45 [deg]
X atn = 3.99[dB]
X pulse = 6.625[us]
Irr_mode = off
Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 45
=5 Relaxation delay = 2[s]
Repetition time = 5.27155712(s]
Temp_get = 19.6[dc]
g
g
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i
| ~ | o
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X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of (E)-1-(4-(4-fluorophenyl)but-1-en-3-ynyl)naphthalene (4c)
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21 Filename = PDG31292F_13C-3.jdf
Author = N.Ahmed
/ Experiment = single_pulse dec
A / Sample id = S¥571298
Solvent = CHLOROFORM-D
Creation time = 19-FEB-2011 03:40:29
Revision time = 5-MAY-2014 22:47:28
S Current_time = 5-MAY-2014 22:54:22
4c Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
Dim units = [ppml
Dimensions -
e site = ECX 500
= Spectrometer = DELTA2_NMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.83361792(s]
X domain = 13C
" froq = 125.76529768 [MHz]
v X offset = 100 [ppm]
s X points = 32768
X prescans =4
X_resolution = 1.19959034 [Hz]
X sweep = 39.3081761 [kHz)
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
- Irr offset = 5.0 [ppm]
S Clipped = FALSE
Mod_return =1
Scans = 1000
Total_scans = 1000
X 90 width = 9.62[us]
o X acq_time = 0.83361792(s]
27 X_angle = 30[deg]
“atn = 7.1[dB
X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
24 Initial wait = 1[s]
Noe = TROE
Noe time = 1[s]
Recvr_gain = §0
Relaxation delay = 1[s]
Repetition time = 1.83361792[s]
Temp_get = 20.5[dc]
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X : parts per Million : 13C

C NMR (125 MHz, CDCl) spectrum of (E)-1-(4-(4-fluorophenyl)but-1-en-3-ynyl)naphthalene (4c¢)
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Electron lonisation TOF-MS WATERS GCT Premier -CAB155 04-Aug-201116:12:18
PDG3-129-2F+ 1667 (33.623) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.20); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (1665:1667-2089) TOF MS El+
100 270.0876 1.60e4

a
271.0948 O A //
O 4c

[M*] calcd. 272.1001

272.1008

268.0717
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266.0505 270.2993 271.3078

il 267.0531 268.3006 269.2867 272.3870 273.2793274.1053 275.1053
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EI (HRMS) spectrum of (E)-1-(4-(4-fluorophenyl)but-1-en-3-ynyl)naphthalene (4¢)
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< Filename = PDG31282F_1H-7.jdf
- = Author = N.Ahmed
=z Experiment = single pulse.ex2
NS Sampla id = 4406606
Solvent = CHLOROFORM-D
Creation time = 18-FEB-2011 11:25:03
Revision time 5-MAY-2014 22:31:31
4d Current_time = 5-MAY-2014 22:35:24
Data_format = 1D COMPLEX
Dim size - 26214
Dim title = 1H
Dim units = [ppml
Dimensions -
site = ECX 500
Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.27155712(s]
. w X domain = 1H
& s X_freq = 500.15991521 [MHz]
X offset 6 [ppm]
X points 32768
X prescans 1
X_resolution = 0.30566485 [Hz]
= 10.01602564 [kHz]
‘= = 1H
" = 500.15991521 [MHz]
= 5.0 [ppm]
= 1H
- = 500.15991521 [MHz]
3 K = 5.0(ppm]
[ Clipped = FALSE
- 2 Mod return =1
el 8 Scans = 16
e Total _scans =16
X _90_width = 13.25[us!
& X acq_time 3.27155712(s]
= X angTe 45 [deg]
X atn = 3.99 [dB]
X pulse = 6.625[us]
Irr_mode -
Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain =44
Relaxation delay = 2[s]
Repetition time = 5.27155712(s]
Temp_get = 19[dcC]
g
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'H NMR (500 MHz, CDCls) spectrum of (E)-1-(4-(4-chlorophenyl)but-1-en-3-ynyl)naphthalene (4d)
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1D COMPLEX
26214

13¢

[ppm]

ECX 500
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3

c
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BC NMR (125 MHz, CDCl3) spectrum of (E)-1-(4-(4-chlorophenyl)but-1-en-3-ynyl)naphthalene (4d)
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\ Electron lonisation TOF-MS

WATERS GCT Premier -CAB55
PDG3-128-2F 2446 (46.906) AM (Cen,4, 100.00, Ar,7000.0,218.44,1.00); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (2402:2470-2696:2804)

J
01-Aug-201113:22:05

TOF MS El+
100 252.0956 8.04e4
i Cl
/
O N4
O 4d
[M*] calcd. 288.0706
2|
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250.0793| 2880705
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i 112.5270 564.0296
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e . i - SAT.0137 465.0466

s (37 PO NP NS | .
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EI (HRMS) spectrum of (£)-1-(4-(4-chlorophenyl)but-1-en-3-ynyl)naphthalene (4d)
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// Filename - PDG3131 1H-8.jdf
NN Author = N.Ahmed
Experiment = single pulse.ex2
Sample id = 5$453928
Solvent = CHLOROFORM-D
& Creation time = 5-JUL-2012 11:33:15
=] de Revision time = 5-MAY-2014 23:01:32
Current_Eime = 5-MAY-2014 23:03:59
Comment = PDG-3-131
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 1H
] Dim_units = [ppml
- Dimensions -
site = ECX 500
- Spectrometer = DELTA2_NMR
-
v Field strength = 11.7473579[T] (500 [MH
X_acq duration = 3.27417856(s]
& X_domain = 1H
&1 X freq = 500.15991521 [MHz]
X offset = 5.0 [ppm]
s X points = 32768
“ X prescans =1
X resolution = 0.30542012 [Hz]
~ X sweep = 10.00800641 [kHz]
> z Irr_domain = 1H
24 o ~ Irr_freq = 500.15991521 [MHz]
. Irr offset = 7.25345039 [ppm]
2 [‘- Tri_domain =1
- 5 Tri freq = 500.15991521 [MHz]
J Tri_offset = 5.0 [ppm]
\ Clipped = FALSE
Mod_return =1
& Scans =16
! Total_scans =16
X 90 width = 14.75[us]
X_acq_time = 3.27417856 [s]
X_angle = 45[deg]
X atn = 3.99[aB]
X pulse = 7.375[us]
=] Irr_mode = Off
= Tri_mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain =44
Relaxation delay = 1[s]
Repetition time = 4.27417856(s]
=1 Temp_get = 24.1[4C)
4
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8
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X : parts per Million : 1H

'H NMR (500 MHz, CDCls) spectrum of (E)-1-(4-(4-methoxyphenyl)but-1-en-3-ynyl)naphthalene (4e)
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4 dEDL
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OMe
Filename = PD@3131 13C-3.jaf
® ] Author = N.Ahmed
= / Experiment = single pulse dec
. =z Sample id = 5593506
Solvent = CHLOROFORM-D
Creation time = 5-JUL-2012 23:09:26
Revision time = 5-MAY-2014 23:11:20
Current_Eime = 5-MAY-2014 23:13:29
e
< 4e Comment = PDG-3-131
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13C
Dim_units = [ppml
Dimensions -
e site = ECX 500
< Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X_acq duration = 0.82837504[s]
X_domain = 13C
X freq = 125.76529768 [MHz]
vl X offset = 100 [ppm]
s X points = 32768
X prescans =4
X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
- Irr offset = 5.0 [ppm]
s Clipped = FALSE
Mod_return =1
Scans = 1000
Total scans = 1000
X_90_width = 9.62[us]
“] X acq_time = 0.82837504 [5]
= angle = 30[deg]
X atn = 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[4B]
Irr noise = WALTZ
al Decoupling = TRUE
©, Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
- Temp_get = 22.2[4C)
z X
g
g
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5 | |
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C NMR (125 MHz, CDCls) spectrum of (E)-1-(4-(4-methoxyphenyl)but-1-en-3-ynyl)naphthalene (4e)
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Electron lonisation TOF-MS WATERS GCT Premier -CAB155 01-Sep-201110:57:40

PDG3-131 1915 (38.170) AM (Cen,4, 3.00, Ar,7000.0,218.99,0.18); Sm (SG, 1x1.00); Sb (5,1.00 ); Cm (1914:1915) TOF MS El+
100 284.1205 488

[M*] calcd. 284.1201

1
283.1262 2851322
; 286.1489
\ 283.1825
284.2190
279.1743 283.0909
2821303 285.1937 287.1482
2801544 2809854 821655 | 283.3163 285.0877 288.0924  289.1023 g9 9927

0 T m/z
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EI (HRMS) spectrum of (E)-1-(4-(4-methoxyphenyl)but-1-en-3-ynyl)naphthalene (4e)
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N =z Filename = PD@3177_1H-7.jaf
Author = N.Ahmed
9 Experiment = single pulse.ex2
Sample id = 5$483512
Solvent = CHLOROFORM-D
MeO Creation time = 4-JUL-2012 12:57:33
5a Revision time 10-MAY-2014 16:14:06
Current_Eime = 10-MAY-2014 16:15:14
=1
* Comment = PDG-3-177
Data_format = 1D COMPLEX
@ Dim size = 26214
b Dim title = 1H
Dim units = [ppm]
=1 Dimensions -
© Site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
© X_acq duration = 3.27417856(s]
= 2 X_domain = 1H
&1 X freq = 500.15991521 [MHz]
X offset = 5.0 [ppm]
3 X points = 32768
N X prescans =1
X resolution = 0.30542012 [Hz)
o X sweep = 10.00800641 [kHz]
a1 Irr_domain = 1H
- Irr_freq = 500.15991521 [MHz]
3 Irr offset = 7.25345039 [ppm]
Tri_domain =1
Tri_freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]
=1 Cli] = FALSE
e Mod_return =1
Scans =16
Total_scans =16
X 90 width = 14.75[us]
=] X_acq_time = 3.27417856 [s]
© X_angle = 45[deg]
X atn = 3.99[dB]
Xpulse = 7.375[us]
Irr_mode = Off
Tri_mode = Off
. Dante_presat = FALSE
& Initial wait = 1[s]
Recvr_gain = 46
Relaxation delay = 1[s]
Repetition time = 4.27417856(s]
Temp_get = 24.1[4C
s 24
g =
g
g
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g
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- * J i
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'H NMR (500 MHz, CDCls) spectrum of (E)-1-methoxy-4-(4-phenylbut-1-en-3-ynyl)benzene (5a)
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e
// Filename = PD@3177_13C-4.jaf
N Author = N.Ahmed
Experiment = single pulse_dec
Sample id = 5599385
= Solvent = CHLOROFORM-D
S Creation time = 4-JUL-2012 17:57:19
Meo Revision time = 10-MAY-2014 16:29:52
5a Current_Eime = 10-MAY-2014 16:33:05
Comment = PDG-3-177
Data_format = 1D COMPLEX
Dim size = 26214
e Dim title = 13C
= Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
% X_acq duration = 0.82837504 [s]
21 X_domain = 13C
X freq 125.76529768 [MHz)
X offset 100 [ppm]
X points 32768
X prescans =4
X resolution = 1.20718268 [Hz)
X sweep = 39.55696203 [kHz]
- Irr_domain = 1H
s Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
c1 = FALSE
Mod_return =1
Scans = 1000
Total scans = 1000
29 X_90_width = 9.62[us]
X_acq_time = 0.82837504 [s]
X_angle 30 [deg]
X atn 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[4B]
94 Irr noise = WALTZ
= Decoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
Relaxation delay = 1[s]
- Repetition time = 1.82837504(s]
&7 Temp_get = 21.5[4C)
g
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X : parts per Million : 13C

BC NMR (125 MHz, CDCl3) spectrum of (E)-1-methoxy-4-(4-phenylbut-1-en-3-ynyl)benzene (5a)
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|[Electron lonisation

100

WATERS GCT Premier -CAB155
PDG3-177 1040 (25.127) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.20); Sm (SG, 2x5.00); Sb (5,1.00 )

234.1044

MeO
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u\°ﬁ
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| e8.9952
130.9924
201.0733|
i 165.0710 ‘ i 2351101
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‘; \ H ;
ol bbbt t g By MR b 4 | smase
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l S
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EI (HRMS) spectrum of (E)-1-methoxy-4-(4-phenylbut-1-en-3-ynyl)benzene (5a)
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& Pilename = PD@3141_1H-9.jaf
b Z Author = N.Ahmed ™
NN = Experiment = single pulse.ex2
Sample id = 5$483332
2] 2 Solvent = CHLOROFORM-D
= 2 Creation time = 26-JUN-2012 12:50:46
N Revision time 8-AUG-2014 17:38:34
& MeO 5b Current_time 8-A0G-2014 17:38:45
g Comment = PDG-3-141
Data_format = 1D COMPLEX
Dim size = 26214
< Dim title = 1H
=] Dim units = [ppm]
Dimensions -
Site = ECX 500
<2 Spectrometer = DELTA2_NMR
=u
5 s Pield strength = 11.7473579([T] (500 [MH
o z X_acq duration = 3.27417856(s]
= 3 by X domain = 1H
& X freq 500.15991521 [MHz]
X offset 5.0 [ppm]
X points 32768
X prescans =1
=2 @ X resolution = 0.30542012 [Hz)
a X sweep = 10.00800641 [kHz]
Irr_domain = 1H
& Irr_freq = 500.15991521 [MHz]
21 o Irr offset = 5.0 [ppm]
- Tri”domain = 1H
Tri_freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]
2] C1i] = FALSE
© Mod_return =1
Scans =16
Total_scans =16
=]
d X _90_width = 13.25[us]
X_acq_time = 3.27417856 [s]
X_angle = 45[deg]
=] J X atn = 3.99 [dB]
- X pulse = 6.625[us]
Irr_mode = Off
Tri_mode = off
= Dante_presat = FALSE
! Initial wait = 1[s]
Recvr_gain = 52
Relaxation delay = 1[s]
= Repetition time = 4.27417856(s]
a1 Temp_get = 23.1[4C)
g
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'H NMR (500 MHz, CDCls) spectrum of (E)-1-fluoro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5b)
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C NMR (125 MHz, CDCls) spectrum of (E)-1-fluoro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5b)
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Electron lonisation WATERS GCT Premier -CAB155 03-Aug-201215:47:50
PDG3-141+ 1032 (23.980) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.03); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (940:1034) TOF MS El+
100 252.0952 2.96e4

r

=

®h -

MeO 5b

[M*] calcd. 252.0950
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EI (HRMS) spectrum of (E)-1-fluoro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (Sb)
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'H NMR (500 MHz, CDCls) spectrum of (E)-1-chloro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5c¢)
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Filename = PDG3142_13C-4.jaf
Author = N.Ahmed
= Experiment = single pulse_dec
NP4 Sample id - 54581808
w Solvent = CHLOROFORM-D
e Creation time = 23-JUL-2012 16:30:42
Revigion time = 7-MAY-2014 19:12:45
Current_time = 7-MAY-2014 19:13:10
MeO 5¢
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
Dim units = [ppm]
Dimensions -
t = ECX 500
24 Spectrometer = DELTA2 NMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.82837504 [s]
X domain = 13C
“froq = 125.76529768 [MHz]
X offset 100 [ppm]
X points
X prescans 4
X_resolution = 1.20718268 [Hz]
o X sweep = 39.55696203 [kHz]
s Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod return =1
Scans = 1000
Total_scans = 1000
X 90 width = 9.62[us]
X acq_time = 0.82837504 [s]
o+ X_angle = 30[deg!
atn
X pulse
Irr_atn_dec 19.5
Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
nitial wait = 1[s]
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Noe time = 1[s]
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Repetition time = 1.82837504 [s]
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BC NMR (125 MHz, CDCls) spectrum of (E)-1-chloro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5c¢)
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Electron lonisation TOF-MS WATERS GCT Premier -CAB155 01-Sep-201112:48:46
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EI (HRMS) spectrum of (£)-1-chloro-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (Sc¢)
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a Comment = PDG-3-178
“ Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 1H
=] Dim units = [ppm]
v Dimensions -
< site = ECX 500
% &; X Spectrometer = DELTA2_NMR
bl Field strength = 11.7473579[T] (500 [MH
o X_acq duration = 3.27417856(s]
= X_domain = 1H
X freq 500.15991521 [MHz]
<] X offset 5.0 [ppm]
<+ X points 32768
X prescans =1
X resolution = 0.30542012 [Hz)
- X sweep = 10.00800641 [kHz]
E Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Tri”domain = 1H
<] Tri freq = 500.15991521 [MHz]
L Tri_offset = 5.0 [ppm]
Cli] = FALSE
Mod_return =1
Scans =16
Total_scans =16
X 90 width = 13.25[us]
X_acq_time = 3.27417856 [s]
<] X_angle = 45[deg]
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H NMR (500 MHz, CDCls) spectrum of (E)-1-ethoxy-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5d)
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<] Irr_domain = 1H
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C NMR (125 MHz, CDCls) spectrum of (E)-1-ethoxy-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5d)
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Electron lonisation WATERS GCT Premier -CAB155 13-Aug-201211:15:53
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EI (HRMS) spectrum of (E)-1-ethoxy-4-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5d)
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Current_Eime = 17-MAY-2014 18:07:45
Comment = PDG-4-166
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MeO e Dim size = 26214
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Irr_mode = Off
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X : parts per Million : 1H

H NMR (500 MHz, CDCls) spectrum of (E)-1-methoxy-3-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (Se)
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Filename = PDG4166_13C-4.jaf
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5e Current_Eime = 17-MAY-2014 18:13:07
MeO Comment = PDG-4-166
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vl Dim title = 13C
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Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
~ X_acq duration = 0.82837504[s]
<7 X_domain = 13C
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X offset = 100 [ppm]
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X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
=] Irr_domain = 1H
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Irr offset = 5.0 [ppm]
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Mod_return =1
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Total scans = 1000
84 X_90_width = 9.62[us]
X acq_time = 0.82837504 [5]
X angle = 30[deg]
X atn = 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[4B]
a4 Irr noise = WALTZ
® Decoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
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3C NMR (125 MHz, CDCls) spectrum of (E)-1-methoxy-3-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5e)
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Electron lonisation WATERS GCT Premier -CAB155 11-Jul-201213:40:31
PDG4-166 1039 (25.108) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.40); Sm (SG, 2x5.00); Sb (5,1.00) TOF MS El+
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EI (HRMS) spectrum of (E)-1-methoxy-3-(4-(4-methoxyphenyl)but-3-en-1-ynyl)benzene (5e)
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Author = N.Ahmed
& MeO NS z Experiment = single pulse.ex2
i Sample id = S$483798
Solvent = CHLOROFORM-D
Creation time = 26-JUN-2012 13:04:01
3 Revigion time = 7-MAY-2014 19:22:13
> MeO Current Eime = 7-MAY-2014 19:25:57
Comment = PDG-3-163
2] OMe 6a Data_format = 1D COMPLEX
= Dim size = 26214
Dim title = 1H
Dim units = [ppm]
° Dimensions -
=3 site = ECX 500
& Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
< X acq duration = 3.27417856(s]
o X_domain = 1H
X freq 500.15991521 [MHz]
X offset 5.0 [ppm]
<] X points 32768
& X prescans =1
X resolution = 0.30542012 [Hz)
2 X sweep = 10.00800641 [kHz]
o o Irr_domain = 1H
&7 Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Tri”domain = 1H
Tri freq = 500.15991521 [MHz]
e Tri_offset = 5.0 [ppm]
Cli] = FALSE
Mod_return =1
Scans =16
<] Total_scans =16
@ 8 =
ad X 90 width = 13.25[us]
2 g X_acq_time = 3.27417856 [5]
] X_angle = 45[deg]
3 J f { & X atn = 3.99 [dB]
J = X pulse = 6.625[us]
Irr_mode = Off
Tri_mode = Off
< Dante_presat = FALSE
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Recvr_gain = 50
Relaxation delay = 1[s]
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'H NMR (500 MHz, CDCls) spectrum of (E)-1,2,3-trimethoxy-5-(4-phenylbut-1-en-3-ynyl)benzene (6a)
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Filename = PDG3163_13C-4.jaf
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24 MeO A 7 Sample id - 54597083
Solvent = CHLOROFORM-D
Creation time = 27-JUN-2012 04:27:01
Revision time = 7-MAY-2014 19:27:25
Current_Eime = 7-MAY-2014 19:29:25
MeO Comment = PDG-3-163
Data_format = 1D COMPLEX
Dim size = 26214
OMe 6a Dim title = 13C
- Dim units = [ppm]
&7 Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X acq duration = 0.82837504 [s]
X_domain = 13C
X freq 125.76529768 [MHz]
X offset 100 [ppm]
X points 32768
& X prescans =4
&7 X resolution = 1.20718268 [Hz)
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
c1 = FALSE
Mod_return =1
Scans = 2000
Total scans = 2000
al X_90_width = 9.62[us]
s X_acq_time = 0.82837504 [s]
X _angle 30 [deg]
X atn 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[dB]
Irr noise = WALTZ
Dacoupling = TRUE
Initial wait = 1[s]
Noe = TROE
-] Noe_time = 1[s]
s Recvr_gain = 58
Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
Temp_get = 22.9[4C)
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C NMR (125 MHz, CDCls) spectrum of (E)-1,2,3-trimethoxy-5-(4-phenylbut-1-en-3-ynyl)benzene (6a)
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Electron lonisation TOF-MS WATERS GCT Premier -CAB155 04-Aug-201115:15:58
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EI (HRMS) spectrum of (E)-1,2,3-trimethoxy-5-(4-phenylbut-1-en-3-ynyl)benzene (6a)
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Author = N.Ahmed
— Experiment = single pulse.ex2
Sample id = 5$483610
== MeO NG Solvent = CHLOROFORM-D
s Creation time = 26-JUN-2012 12:57:23
Revigion time = 8-AUG-2014 17:53:45
Current_Eime = 8-A0G-2014 17:54:01
Comment = PDG-3-164
& MeO Data_format = 1D COMPLEX
Dim size = 26214
OMe 6b Dim title = 1H
Dim units = [ppm]
Dimensions -
2] site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X acq duration = 3.27417856(s]
<] X_domain = 1H
© X freq 500.15991521 [MHz]
X offset 5.0 [ppm]
X points 32768
- X prescans =1
P a2 X resolution = 0.30542012 [Hz)
&d - X sweep = 10.00800641 [kHz]
3 Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
- Irr offset = 5.0 [ppm]
3 2 Tri”domain = 1H
<1 8 & Trifreq = 500.15991521 [MHz]
- - Tri_offset = 5.0 [ppm]
Cli] = FALSE
Mod_return =1
® i Scans =16
=1 2 Total_scans =16
<
X 90 width = 13.25[us]
X_acq_time = 3.27417856 [s]
X_angle = 45[deg]
X atn = 3.99 [dB]
2 X pulse = 6.625[us]
Irr_mode = Off
Tri_mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
<] Recvr_gain = 46
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"H NMR (500 MHz, CDCls) spectrum of (E)-1,2,3-trimethoxy-5-(4-p-tolylbut-1-en-3-ynyl)benzene (6b)
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Mod_return =1
Scans = 2000
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ol X_90_width = 9.62[us]
s X_acq_time = 0.82837504 [s]
X _angle 30 [deg]
X atn 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[dB]
Irr noise = WALTZ
Dacoupling = TRUE
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'H NMR (500 MHz, CDCls) spectrum of (E)-1-(4-(4-chlorophenyl)but-3-en-1-ynyl)-3-methoxybenzene (8f)
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Total scans = 1000
X_90_width = 9.62[us]
X_acq_time = 0.82837504 [s]
X Te 30 [deg]
a4 X atn 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[dB]
Irr noise = WALTZ
Dacoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
-] Recvr_gain = 58
s Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
Temp_get = 23.7[4C)
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C NMR (125 MHz, CDCls) spectrum of (E)-1-chloro-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (8g)
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PDG4-159+ 1259 (27.142) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.21); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (1220:1281) TOF MS El+
100, 268.0656 5.45e3

i OMe

[M*] calcd. 268.0655
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EI (HRMS) spectrum of (£)-1-chloro-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (8g)
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¢ Filename = PDG4185_1H-7.jaf
/ Author = N.Ahmed
NN / Experiment = single pulse.ex2
Sample id = 5$483959
Solvent = CHLOROFORM-D
Creation time = 4-JUL-2012 13:11:24
Revision time = 10-MAY-2014 20:57:39
cl 8h Current_Eime = 10-MAY-2014 21:08:54
&1 Comment = PDG-4-185
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 1H
Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
& Field strength = 11.7473579[T] (500 [MH
<+ X_acq duration = 3.27417856(s]
(o X_domain = 1H
- X freq = 500.15991521 [MHz]
X offset = 5.0 [ppm]
X points = 32768
X prescans =1
° X resolution = 0.30542012 [Hz]
b X sweep = 10.00800641 [kHz]
Irr_domain = 1H
=] g Irr_freq = 500.15991521 [MHz]
- & € Irr offset = 7.25345039 [ppm]
- = Tri_domain = 1
Tri freq = 500.15991521 [MHz]
e Tri_offset = 5.0 [ppm]
= C1i] = FALSE
= Mod_return =1
Scans =16
) Total_scans =16
<] X _90_width = 14.75[us]
o X_acq_time = 3.27417856 [s]
X_angle = 45[deg]
X atn = 3.99[aB]
X pulse = 7.375[us]
Irr_mode = Off
Tri_mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 42
<4 Relaxation delay = 1[s]
k2 Repetition time = 4.27417856(s]
Temp_get = 24.1[4C)
4
g
]
3
g
]
= M i
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"H NMR (500 MHz, CDCls) spectrum of (E)-1-chloro-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (8h)
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Z Filename = PDG4185_13C-3.jaf
A / Author = N.Ahmed
Experiment = single pulse_dec
Sample id = 5599952
- Solvent = CHLOROFORM-D
S Creation time = 4-JUL-2012 19:10:28
Revision time = 10-MAY-2014 21:10:59
Cl 8h Current_Eime = 10-MAY-2014 21:28:15
Comment = PDG-4-185
Data_format = 1D COMPLEX
Dim size = 26214
o] Dim title = 13C
= Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
= X acq duration = 0.82837504 [s]
<] X_domain = 13C
X freq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
=] Irr_domain = 1H
< Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod_return =1
Scans = 1000
Total scans = 1000
29 X_90_width 9.62 [us]
X acq_time 0.82837504 [s]
X angle 30 [deg]
X atn 7.1[dB]
X_pulse 3.20666667 [us]

Irr_atn_dec 19.5 [dB]
Irr_atn noe

a4 Irr_noise

® Decoupling

vensisEse R
3
z
@

Initial wait 1[s]
Noe TRUE
Noe_time 1[s]
Recvr_gain 8
Relaxation delay = 1[s]
- Repetition time 1.82837504 [s]
=7 Temp_get 20.9[4C)
®
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C NMR (125 MHz, CDCl;) spectrum of (E)-1-chloro-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (8h)
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Electron lonisation WATERS GCT Premier -CAB155
PDG3-185 454 (9.869) AM (Cen,4, 70.00, Ar,7000.0,218.99,20.00); Sm (SG, 2x5.00); Sb (2,1.00 )

100
‘ 0 OEt
=
O N4
‘ Cl 8h
[M*] calcd. 282.0811
2|
189.0706
219.0801
1 190.0784
38857 130.9927 218.0754
201.0769 219.1441
69.0291 101.0453109,
0! ==l N 90408, 152.0514 . ”202-1?7‘71“7 220.1023
40 60 80 100 120 140 160 180 200 220 240

20-May-201411:43:50

TOF MS El+
282.0816 400
284.0895
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EI (HRMS) spectrum of (E)-1-chloro-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (8h)

S141



<4
o
cl A // Filename = PDG4161 1H-6.jdf
Author = N.Ahmed
Experiment = single pulse.ex2
“ Sample id = 5406597
" Solvent = CHLOROFORM-D
& 9 " Creation time = 23-JUL-2012 09:57:20
3 b a 2 Revision time 18-MAY-2014 17:31:59
5 “ Current_time = 18-MAY-2014 17:32:30
Data_format = 1D COMPLEX
Dim size - 26214
Dim title = 1H
Dim units = [ppml
Dimensions -
=] 2 site = ECX 500
i o Spectrometer = DELTA2 NMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.27417856(s]
X domain = 1H
X froq = 500.15991521 [MHz]
o - X offset 5.0 [ppm]
2 X points
= = X_prescans 1
L X_resolution = 0.30542012 [Hz]
= 10.00800641 [kHz]
= 1H
= 500.15991521 [MHz]
= 5.0 [ppm]
= 1H
= 500.15991521 [MHz]
- W = 5.0 [ppm]
&1 Clipped = FALSE
Mod return =1
Scans =16
Total _scans =16
X _90_width = 13.25[us!
X acq_time 3.27417856 [s]
X angTe 5 [deg]
o] X atn = 3.99 [dB]
& X pulse = 6.625[us]
Irr_mode -
Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 52
Relaxation delay = 1[s]
Repetition time = 4.27417856(s]
2 Temp_get = 23.2[dc]
g
g
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X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of (E)-1-chloro-3-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (9a)
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Filename = PDG4161 13C-5.jdf
Author = N.Ahmed
Experiment = single pulse_dec

Z Sample id = 54569551
Cl NN = Solvent = CHLOROFORM-D
Creation time = 23-JUL-2012 14:42:21
Revision time = 18-MAY-2014 17:34:29
Current_time = 18-MAY-2014 17:36:51
9a Data_format = 1D COMPLEX

- Dim size = 26214

s Dim title = 13¢
Dim units = [ppm]
Dimensions -
sit = ECX 500
Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.82837504 [s]
X domain = 13¢
" froq = 125.76529768 [MHz]
X offset = 100 [ppm]

@ X points = 32768

® X prescans =4
X_resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod_return =1
Scans = 446
Total_scans = 446

a4 X 90 width 9.62 [us]
X acq_time .82837504 [5]
X_angle 30[deg]
atn 7.1[dB
X pulse 3.20666667 [us]
Irr_atn_dec .5 [aB]
Irr atn noe 21.5 [aB]
Irr noise
Decoupling TRUE
nitial wait 1[s]
Noe TRUE
Noe_time 1(s]

Recvr gain
Relaxation delay
Repatition time
Temp_get

5]
1.82837504 [s]
24[ac]

.“.”.”.n.“.
- E
g
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X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-chloro-3-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (9a)
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Electron lonisation WATERS GCT Premier -CAB155 20-Aug-201214:31:10

PDG4-161 1642 (35.164) AM (Cen,4, 80.00, Ar,7000.0,218.99,0.30); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (1542:1654) TOF MS El+

100 268.0658 5.62e3
=z

i OMe
Cl NS

[M*] calcd. 268.0655

Z

270.0614
269.0686
264.9886
" 265.0651 266.0769 267.0702 268.9769 271.0644 o
265 266 267 268 269 270 271 272

EI (HRMS) spectrum of (£)-1-chloro-3-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (9a)
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Filename = PD@551 1H-6.jAf
Author = N.Ahmed

Experiment = single pulse.ex2
Sample id = 5$404131

Solvent = CHLOROFORM-D
Creation time = 16-FEB-2012 10:15:05
Revision time 17-MAY-2014 19:33:52
Current_time = 17-MAY-2014 19:34:33
Comment = PDG5 51

Data_format = 1D COMPLEX

Dim size = 26214

Dim title = 1H

Dim units = [ppm]

Dimensions -

Site = ECX 500
Spectrometer = DELTA2_NMR

Pield strength 11.7473579[T] (500 [MH
X acq_duration = 3.27155712(s]

1H
500.15991521 [MHz]

X freq

X offset 5.0 [ppm]

X points 32768

X prescans =1

X resolution = 0.30566485 [Hz)
X sweep = 10.01602564 [kHz]
Irr_domain = 1H

Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Tri”domain = 1H

Tri_freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]

C1i] = FALSE
Mod_return =1

Scans - 32

Total_scans =32

X 90 width = 13.25([us]
X_acq_time = 3.27155712[s]
X_angle = 45[deg]

X atn = 3.99[dB]

X pulse = 6.625[us]
Irr_mode = Off

Tri_mode = off
Dante_presat = FALSE

Initial wait = 1[s]

Recvr_gain = 46

Relaxation delay = 1[s]

Repetition time = 4.27155712(s]
Temp_get = 20.4[4C)
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o4
Filename = PD@551_13C-3.jaf
Author = N.Ahmed
] Z Experiment = single pulse _dec
s Sample id = 5$626034
NS =z Solvent = CHLOROFORM-D
NS Creation time = 16-FEB-2012 17:17:55
Revision time = 17-MAY-2014 19:36:13
\ 0 Current_Eime = 17-MAY-2014 19:36:46
10a Comment = PDG-5-51
Data_format = 1D COMPLEX
" Dim size = 26214
2 Dim title = 13C
Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X acq duration = 0.82837504 [s]
-~ X_domain = 13C
=7 X freq 125.76529768 [MHz]
X offset 100 [ppm]
X points 32768
X prescans =4
X resolution = 1.20718268 [Hz)
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
24 c = FALSE
Mod_return =1
Scans = 2000
Total scans = 2000
X_90_width = 9.62[us]
X_acq_time = 0.82837504 [s]
X _angle 30 [deg]
X atn 7.1[dB]
24 X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[4B]
Irr noise = WALTZ
Dacoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
= Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
Temp_get = 19.2[4C)
& "
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C NMR (125 MHz, CDCls) spectrum of (E)-2-(4-phenylbut-1-en-3-ynyl)furan (10a)
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Electron lonisation WATERS GCT Premier -CAB155 09-Aug-201215:38:45

PDGS5-51 648 (15.940) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.28); Sm (SG, 2x5.00); Sb (5,1.00 ) TOF MS El+
100 165.0704 8.80e3
Z
NP
\\ 194.0730
0 10a

[M*] calcd. 194.0732

164.
64.0619 | 166 0758
139.0538 163.0528 195.0778

63.0226 82.0317g7 0233 115.0543
51.0227 74.0162 97.0371 126.0458 140.0588 162.0449 | 168.0604 193.0691 496 0gg0
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EI (HRMS) spectrum of (£)-2-(4-phenylbut-1-en-3-ynyl)furan (10a)
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Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current_Eime

Comment:

Dim units
Dimensions
site

Spectrometer

Field strength
X_acq duration

X_prescans
X resolution

Irr_freq
Irr_offset
Tri_domain
Tri freq

Tri offset
C1i]
Mod_return
Scans
Total_scans

Dante_presat
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp_get

PD@552_1H-10.jaf
N.Ahmed

single pulse.ex2
54404258
CHLOROFORM-D
16-FEB-2012 10:22:51
8-AUG-2014 18:56:07
8-A0G-2014 18:56:21

PDG5_52
1D COMPLEX
26214

H

1
[ppm]

ECX 500
DELTA2_NMR

11.7473579 [T]
3.27155712(s]

1H
500.15991521 [MHz]
5.0 [ppm]

32768

1

(500 [MH

0.30566485 [Hz]
10.01602564 [kHz]
1

H
500.15991521 [MHz]
5.0 [ppm]

1

500.15991521 [MHz]
5.0 [ppm]

FALSE

1

32
32
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H NMR (500 MHz, CDCls) spectrum of (£)-2-(4-p-tolylbut-1-en-3-ynyl)furan (10b)
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= Me Filename = PD@552_13C-4.jaf
Author = N.Ahmed
Experiment = single pulse_dec
Sample id = 5#626649
=3 Solvent = CHLOROFORM-D
o = Creation time = 16-FEB-2012 18:24:20
A =z Revision time = 17-MAY-2014 20:18:11
Current_Eime = 8-A0G-2014 19:11:44
\ -
o] Comment = PDG-5-52
s \ Data_format = 1D COMPLEX
(6] 10b Dim size = 26214
Dim title = 13C
Dim_units = [ppml
Dimensions -
24 site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X acq duration = 0.82837504 [s]
s X_domain = 13C
< X freq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
© ] X resolution = 1.20718268 [Hz]
= X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
i Clipped = FALSE
P Mod_return =1
Scans = 2000
Total scans = 2000
X_90_width = 9.62[us]
3 X acq_time = 0.82837504 [5]
a2 angle = 30[deg]
X atn = 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
e Irr_atn noe = 21.5[dB]
é Irr noise = WALTZ
Decoupling = TRUE
Initial wait = 1[s]
Noe = TROE
& Noe_time = 1[s]
& Recvr_gain = 58
Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
Temp_get = 19.5[4C)
e
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C NMR (125 MHz, CDCl3) spectrum of (E)-2-(4-p-tolylbut-1-en-3-ynyl)furan (10b)
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Electron lonisation WATERS GCT Premier -CAB155 09-Aug-201216:09:02

PDG5-52 620 (15.426) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.15); Sm (SG, 2x5.00); Sb (5,1.00 ) TOF MS El+
208.0880 9.49e3
100
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[ NP

1 S

: 0o 10b

[M*] calcd. 208.0888
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EI (HRMS) spectrum of (£)-2-(4-p-tolylbut-1-en-3-ynyl)furan (10b)
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= Filename = PD@562_1H-8.jaf
N / Author = N.Ahmed
< Experiment = single pulse.ex2
S5 N Sample id - S$423479
\ Solvent = CHLOROFORM-D
o) Creation time = 22-FEB-2012 11:35:56
10c Revision time = 18-MAY-2014 15:57:24
Current_Eime = 18-MAY-2014 15:58:50
=1
* Comment = PDG-5-62
Data_format = 1D COMPLEX
Dim size = 26214
a Dim title = 1H
=3 2] Dim units = [ppm]
% Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
2 Field strength = 11.7473579[T] (500 [MH
= o X acq duration = 3.27155712(s]
e X_domain = 1H
X freq = 500.15991521 [MHz]
X offset = 5.0 [ppm]
a X points = 32768
& x X_prescans s o
& < X resolution = 0.30566485 [Hz]
X sweep = 10.01602564 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
=1 Tri_domain = 1
i Tri_freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]
C1i] = FALSE
Mod_return =1
e Scans =16
3 Total_scans =16
X 90 width = 13.25[us]
X_acq_time = 3.27155712[s]
X_angle = 45[deg]
= X atn = 3.99[dB]
- X pulse = 6.625[us]
Irr_mode = Off
Tri_mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
33 Recvr_gain = 50
Relaxation delay = 1[s]
Repetition time = 4.27155712(s]
Temp_get = 19.9[4C)
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'H NMR (500 MHz, CDCl3) spectrum of (E)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)furan (10c)
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4 = Filename = PD@562_13C-3.jaf
= Author = N.Ahmed
NN =z Experiment = single pulse dec
NS Sample id = 5#603906
Solvent = CHLOROFORM-D
\ Creation time = 23-FEB-2012 06:17:59
<4 (@] Revision time = 18-MAY-2014 16:01:20
10c Current_Eime = 8-A0G-2014 19:04:37
Comment = PDG-5-62
Data_format = 1D COMPLEX
2 Dim size = 26214
® Dim_title = 13C
Dim units = [ppm]
Dimensions -
site = ECX 500
2 Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X_acq duration = 0.82837504[s]
X_domain = 13C
X freq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
X resolution = 1.20718268 [Hz]
., X sweep = 39.55696203 [kHz]
= Irr domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
o Mod_return =1
21 Scans = 3000
Total scans = 3000
X_90_width = 9.62[us]
X acq_time = 0.82837504 [5]
24 X angle = 30[deg]
X atn = 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[dB]
24 Irr noise = WALTZ
= Decoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
o Recvr_gain = 58
< Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
Temp_get = 19.3[4C)
g =4
g <
]
3
i | i
]
& M L J |
T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 ﬂﬂ.o Tu.o rou Ko.o uTn 1{w 100.0 M.T 80.0 700 60.0 500 40.0 300 200 100 0
\ A \ /Jk
gr ¥ = mo=z purcwux Il sz
gz £ £ G§BEZ B5BzEs LR REF
@E = 3 mds SEux=a e g9%%
g€ © F EE8 gEsZEg 88 RER
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)furan (10c)

S152



Electron lonisation WATERS GCT Premier -CAB155 17-Aug-201218:13:10

PDG5-62 712 (18.113) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.75); Sm (SG, 2x5.00); Sb (5,1.00 ) TOF MS El+
100 183.0620 8.20e3
| F
/ 212.0631
A =
~
% 10¢c

[M*] calcd. 212.0637

68.9930

130.9962

69.0301 182.0544 | 184.0614 213.0696

157.0439
99.9921_106.0307 133.0434

500122 630242| 820368 118.9899 165.0699
| Bl s SPRIREOYY TSR BT O A et mlz

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

EI (HRMS) spectrum of (£)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)furan (10c)

S153



Cr ot @ dEDL
&
— Filename - PD@556-9.jaf
N / Author = N.Ahmed
24 NS Experiment = single pulse.ex2
% Sample id = S$473842
\ Solvent = CHLOROFORM-D
(] Creation time = 17-FEB-2012 12:07:51
10d Revision time 18-MAY-2014 11:26:49
z Current_time = 18-MAY-2014 11:27:16
= “ Comment = PDG-5-56
= Data_format = 1D COMPLEX
Dim size = 26214
i Dim title = 1H
®© Dim units = [ppm]
o Dimensions -
: © Site = ECX 500
2 5 3 Spectrometer = DELTA2_NMR
- Field strength = 11.7473579[T] (500 [MH
X acq duration = 3.27155712(s]
X domain = 1H
X freq 500.15991521 [MHz]
X offset 5.0 [ppm]
2] X points 32768
X prescans =1
" X resolution = 0.30566485 [Hz)
o X sweep = 10.01602564 [kHz]
2 Irr_domain = 1H
<4 Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
2] Tri”domain = 1H
% Tri_freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]
C1i] = FALSE
Mod_return =1
Scans - 32
Total_scans =32
<]
o X_90_width = 13.25[us]
X_acq_time = 3.27155712[s]
X_angle = 45[deg]
X atn = 3.99[dB]
X pulse = 6.625[us]
Irr_mode = Off
3— Tri_mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 52
Relaxation delay = 1[s]
Repetition time = 4.27155712(s]
- Temp_get = 20[4c]
s =
g
5
3
§
i
& L L
T T T T T I T T T T T
10.0 9.0 8.0 7.0 ) 6.0 5.0 A\’I 3.0 2.0 Lo 0
2\ N \ /N
SBAZEISARIDEILAES 2888 2833
ARngIBEETTTIRAHEY £32z #5353
PRV R RV R RN R IV IV B ] i
X : parts per Million : 1H

'H NMR (500 MHz, CDCls) spectrum of (E)-2-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)furan (10d)

S154



abundance

04

0.3

0.1

OEt

& JEOL

T T T T T
200.0 190.0 180.0 170.0 160,0

X : parts per Million : 13C

158.9344

3
S
S

152.3977

E

142.8374

°

@

132.9028
127.4699

87

—2

1152988
114.4733
111.7953

109.6452
106.5160

14.7429

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current_Eime

Comment:

Dim units
Dimensions
Site

Spectrometer

Field strength
X_acq duration
X_domain

X_prescans
X resolution

Mod return
Scans
Total scans

Irr_atn_dec
Irr_atn noe

Irr noise
Decoupling
Initial wait
Noe

Noe_time

Recvr gain
Relaxation delay
Repetition time
Temp_get

PD@556_13C-5.jdf
N.Ahmed

single pulse dec
54509235
CHLOROFORM-D
17-FEB-2012 14:03:40
18-MAY-2014 11:22:46
18-MAY-2014 11:30:10

PDG-5-56
1D COMPLEX
26214

13¢

[ppm]

ECX 500
DELTA2_NMR

11.7473579 [T]
0.82837504 [s]

13¢
125.76529768 [MHz]
100 [ppm]

32768

4

(500 [MH

1.20718268 [Hz]
39.55696203 [kHz]

1H
500.15991521 [MHz]
5.0 [ppm]

FALSE

1

1000
1000

9.62 [us]
0.82837504 (5]
30 [deg]
7.1[4B]
3.20666667 [us]

1(s]
1.82837504 [s]
19.8[4C]

C NMR (125 MHz, CDCls) spectrum of (E)-2-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)furan (10d)

S155




) \
Electron lonisation WATERS GCT Premier -CAB155 17-Aug-201215:45:12

PDG5-56 809 (19.891) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.75); Sm (SG, 2x5.00); Sb (5,1.00) TOF MS El+
100 68.9933 3.24e3
‘ OEt
/
N4
\ 238.0993
0 10d

[M*] calcd. 238.0994

|
| 130.9936
®
210.0717
152.0659 181.0733
153.0768
— 209.0653
9.
pobest 239.1034
| 118.9908
RS 182.0738 211.0710
51.0250 63.0247| 760308 g, 400 149.9903 165.0716 48510549 2240838 | 242.1245

40 S50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260

EI (HRMS) spectrum of (£)-2-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)furan (10d)

S156



& = Filename PDG559-7.5Af
\ / Author = N.Ahmed
2 NS Experiment = single_pulse.ex2
- Sample id = 5$474197
\ Solvent = CHLOROFORM-D
S Creation time = 17-FEB-2012 12:12:22
11a Revision time 18-MAY-2014 11:42:11
Current_time = 18-MAY-2014 11:45:36
Comment = PDG-5-59
Data_format = 1D COMPLEX
o Dim size = 26214
. N Dim_title = 1H
Ll Dim_units = [ppml
o Dimensions -
Site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X_acq duration = 3.27155712[s]
X domain = 1H
X freq 500.15991521 [MHz]
X offset 5.0 [ppm]
a1 r X points 32768
X prescans =1
- X resolution = 0.30566485 [Hz)
X sweep = 10.01602564 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Tri”domain = 1H
Tri_freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]
C1i] = FALSE
& Mod_return =1
e Scans =32
Total_scans =32
X 90 width = 13.25[us]
X_acq_time = 3.27155712[s]
X_angle = 45[deg]
X atn = 3.99[dB]
X pulse = 6.625[us]
Irr_mode = Off
Tri_mode = off
Dante_presat = FALSE
= Initial wait = 1[s]
- Recvr_gain = 46
Relaxation delay = 1[s]
Repetition time = 4.27155712(s]
Temp_get = 19.3[4C)
g
g
5
3
§
i
°
T T T T T = T T T T T
10.0 2.0 8.0 i 6.0 5.0 4.0 3.0 2.0 1.0 0
/%A&\ U\\ |
RS2SR ZISTEIL2REES 3
A8S4332428888380 =2 2
O v v v e -
X : parts per Million : 1H

'H NMR (500 MHz, CDCl;) spectrum of (E)-2-(4-phenylbut-1-en-3-ynyl)thiophene (11a)

S157



o] @dEDL
<
A // Filename = PD@559_13C-4.jaf
Author = N.Ahmed
N Experiment = single pulse dec
\ Sample id = S¥604470
24 S Solvent = CHLOROFORM-D
11a Creation time = 17-FEB-2012 23:31:10
Revision time = 18-MAY-2014 11:48:36
Current_Eime = 18-MAY-2014 11:51:23
Comment = PDG-5-59
F Data_format = 1D COMPLEX
<7 Dim size = 26214
Dim title = 13C
Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
]
s Field strength = 11.7473579[T] (500 [MH
X_acq duration = 0.82837504[s]
X_domain = 13C
X freq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
w] X prescans =4
= X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
- Clipped = FALSE
31 Mod_return =1
Scans = 1000
Total scans = 1000
X_90_width = 9.62[us]
X acq_time = 0.82837504 [5]
- X angle = 30[deg]
s X" atn = 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[4B]
Irr noise = WALTZ
Decoupling = TRUE
ol Initial wait = 1[s]
s Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
" Temp_get = 19.2[4C)
© <
4
g
]
3
g
]
° r -
E T T T T T T T T T T
0 1000 90.0 800 700 60.0 500 400 300 200 100 0
A
N\
aea o ~9 wow®
@ 2 £88
L 3 g% a:z
335 £ 8%  EEE
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-2-(4-phenylbut-1-en-3-ynyl)thiophene (11a)

S158



)
Electron lonisation WATERS GCT Premier -CAB155 17-Aug-201216:36:12

PDG5-59 772 (19.213) AM (Cen 4, 100.00, Ar,7000.0,218.99,0.75); Sm (SG, 2x5.00); Sb (5,1.00 ) TOF MS El+
210.0509 5.63e3
100 |
|
| ~
‘ S 11a

1 [M*] calcd. 210.0503

68.9921
X
165.0749

209.0432

130.9880 208.0367
211.0553

69.0307
L 99.9943 118.9891  131.0368 164.0659 178.0817184.0444 —
44,9808 63.0244 74 0146 92.0163 105.0240 B ;

| PSRRI RE BOu 1 I S T B | 4 1 s | 1 SN IS 'S PR

X MY T TITHE , : . .. 280000
40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

EI (HRMS) spectrum of (£)-2-(4-phenylbut-1-en-3-ynyl)thiophene (11a)

S159



- w | HJEOL

2
3
@
S “
“ Filename = PD@560_1H-7.jaf
= Author = N.Ahmed
=z Experiment = single pulse.ex2
NS sample id = S$423331
~ Solvent = CHLOROFORM-D
=] Creation time = 22-FEB-2012 11:28:39
w Revision time 8-AUG-2014 19:30:50
11b Current Eime = 8-AUG-2014 19:31:07
§ Comment = PDG-5-60
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 1H
Dim_units = [ppml
Dimensions -
& Site = ECX 500
¢ Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X _acq_duration 3.27155712(s]
X domain = 1H
X freq 500.15991521 [MHz]
X offset 5.0 [ppm]
X points 32768
X prescans =1
X resolution = 0.30566485 [Hz)
< X sweep = 10.01602564 [kHz]
- Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Tri”domain = 1H
Tri_freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]
C1i] = FALSE
Mod_return =1
Scans =16
Total_scans =16
- _
Y X_90_width = 13.25[us]
X_acq_time = 3.27155712[s]
X_angle = 45[deg]
X atn = 3.99[dB]
X pulse = 6.625[us]
Irr_mode = Off
Tri_mode = off
Dante_presat = FALSE
Initial wait = 1ls]
=] Recvr_gain = 50
- Relaxation delay = 1[s]
Repetition time = 4.27155712(s]
N Temp_get = 19.8[4C)
<
g
g
5
3
§
i
5 o | i |
T T T T T T T T T T T
10.0 9.0 8.0 M 50 4.0 3.0 20 Lo 0
NS
/% N LL\ I ‘
B b S - 2 &
AASRNINHE38338a é 4
v v e o -

X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of (E)-2-(4-p-tolylbut-1-en-3-ynyl)thiophene (11b)

S160



Me @dEDL
B |
S
Filename = PD@560_13C-3.jaf
Author = N.Ahmed
= Experiment = single pulse_dec
=z Sample id = 5$604252
N Solvent = CHLOROFORM-D
S Creation time = 23-FEB-2012 07:55:06
Revision time = 18-MAY-2014 12:10:04
\ Current_Eime = 18-MAY-2014 12:11:34
4 S 11b
Comment = PDG-5-60
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13C
Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
3 Field strength = 11.7473579[T] (500 [MH
X_acq duration = 0.82837504[s]
X_domain = 13C
X freq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
@ Irr_domain = 1H
2 Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod_return =1
Scans = 3000
Total scans = 3000
X_90_width = 9.62[us]
X acq_time = 0.82837504 [5]
X Te = 30[deg]
a4 X atn = 7.1[4B]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[4B]
Irr noise = WALTZ
Decoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
. Recvr_gain = 58
S7] Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
Temp_get = 21.1[4C)
4
g
]
3
g
]
& .
T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 160.0 150.0 140.0 /u‘(ml uw 1100 100.0 9.0 80.0 70.0 600 500 40.0 30.0 200 100 0
‘ ‘ JHANNN \
TEman—0sy w L5 o832 s
P-4 “ala e
giEcRAEy ¢ 2c IR g
EEEEESTHE I s
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-2-(4-p-tolylbut-1-en-3-ynyl)thiophene (11b)

S161



Electron lonisation WATERS GCT Premier -CAB155 17-Aug-201217:27:07

PDG5-60 793 (19.597) AM (Cen 4, 100.00, Ar,7000.0,218.99,0.75); Sm (SG, 2x5.00); Sb (5,1.00 ) TOF MS El+
b 2240666 3.40e3
Me
68.9918
11b
[M*] calcd. 224.0660
= 130.9920
223.0594
208.0393
69.0301 209.0364
;, 99.9925 165.0769 179.0830 225.0627
118.9897
139.0575 189.0739
44.9791 630245§ g9.03g2  112.0389 152.0653 226.0701
) Y (TR A o oY) RYROT PR 1| M VRO U RO /S| TV | OO 1,226,150

+ m/z
40 50 60 70 80 9 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

EI (HRMS) spectrum of (£)-2-(4-p-tolylbut-1-en-3-ynyl)thiophene (11b)

S162



<
Z Filename = PD@563_1H-9.jaf
< N Author = N.Ahmed
NS Experiment = single pulse.ex2
Sample id = 5$423046
\ Solvent = CHLOROFORM-D
S 11 Creation time = 22-FEB-2012 11:23:03
- c Revision time 8-AUG-2014 19:36:21
& g Current_time = 8-A0G-2014 19:36:31
o Comment = PDG-5-63
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 1H
Dim units = [ppm]
Dimensions -
24 Site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
a X_acq duration = 3.27155712[s]
brd X domain = 1H
X freq 500.15991521 [MHz]
<] X offset 5.0 [ppm]
L X points 32768
X prescans =1
X resolution = 0.30566485 [Hz)
5 X sweep = 10.01602564 [kHz]
S Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
<] Irr offset = 5.0 [ppm]
= Tri”domain = 1H
Tri_freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]
C1i] = FALSE
Mod_return =1
Scans =16
=] Total_scans =16
X 90 width = 13.25[us]
X_acq_time = 3.27155712[s]
X_angle = 45[deg]
X atn = 3.99[dB]
X pulse = 6.625[us]
& Irr_mode = Off
&7 Tri_mode = off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 52
Relaxation delay = 1[s]
Repetition time = 4.27155712(s]
- Temp_get = 19.8[4C)
g -
g
5
3
§
i
P X . " L
T T N T T T T T T T - T
10.0 2.0 8.0 \7 0 6.0 50 4.0 3.0 2.0 L0 0
N
3 g @
3 h @
I -
X : parts per Million : 1H

H NMR (500 MHz, CDCls) spectrum of (£)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)thiophene (11¢)

S163



©
= // Filename = PD@563_13C-4.jaf
Author = N.Ahmed
Experiment = single pulse_dec
Sample id = 5$604470
Solvent = CHLOROFORM-D
11 Creation time = 23-FEB-2012 09:32:17
Cc Revision time = 18-MAY-2014 17:04:36
Current_Eime = 18-MAY-2014 17:17:00
w Comment = PDG-5-63
= Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13C
Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
2 X_acq duration = 0.82837504[s]
X_domain = 13C
X freq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
@ Irr_freq = 500.15991521 [MHz]
s Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod_return =1
Scans = 3000
Total scans = 3000
X_90_width = 9.62[us]
X acq_time = 0.82837504 [5]
X angle = 30[deg]
2} X" atn = 7.1[dB]
- X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[4B]
Irr noise = WALTZ
Decoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
- Recvr_gain = 58
= Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
Temp_get = 19.3[4C)
4
g
]
3
g
: | J
- "
T T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 Nmo 150.0 Tv.o tm& IZT“l 110.[1 100.0 90W 800 70.0 60.0 50.0 400 300 200 100 0
f\\ AN\ I /| $\
® | Prwuvieasmsw b4 L &
£2 3 BzLLszases gL 8237
as M S@anSuTCGs 2% 4%
ge 5 3BERRSEEES &3 GRS
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)thiophene (11¢)

S164



Electron lonisation

) )
WATERS GCT Premier -CAB155

PDG5-63 817 (20.038) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.75); Sm (SG, 2x5.00); Sb (5,1.00 )
68.9927

100

69.0299

| aa
| 449815 s 0043
0 | TR B AR d B0 | NSRS 1]

40 50 60 70 80

F
/
N
N
s 11c
[M*] calcd. 228.0409
130.9948
183.0630
99.9968
118.9938
114.0101
182.0590
101.0131 144.0408 157.0476 196.0764

7100 110 120v130 140 150 ‘160 170 180 190 200

202.0242

17-Aug-201219:04:07

TOF MS El+
3.53e3
228.0404
227.0350
226.0257
229.0490
230.0440

SAIRARRIRARAS) m/z
220 230 240 250

EI (HRMS) spectrum of (£)-2-(4-(4-fluorophenyl)but-1-en-3-ynyl)thiophene (11c)

S165



]
EE
2 OMe @ d EDL
&
g
i Filename = PD@564_1H-7.jaf
=1 Author = N.Ahmed
5] Experiment = gingle pulse.ex2
£ Sample id = 5$425923
& = Solvent = CHLOROFORM-D
o NN = Creation time = 11-0CT-2012 11:01:56
24 B Revision time 8-AUG-2014 19:43:40
= \ Current_time = 8-A0G-2014 19:43:53
Data_format = 1D COMPLEX
. & S 11d e < ease
=& = Dim title = 1H
=, Dim units = [ppml
Dimensions -
site = ECX 500
=] Spectrometer = DELTA2 MMR
&
Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.27417856(s]
= 1H
= id © = 500.[159]91521 [MHz]
A 5.0 [ppm]
=4 4 32768
= 1
= 0.30542012 [Hz]
24 = 10.00800641 [kHz]
w = 1H
= 500.15991521 [MHz]
= 5.0 [ppm]
- = 1H
i = 500.15991521 [MHz]
' = 5.0 [ppm]
Clipped = FALSE
Mod return =1
=3 Scans =16
] Total _scans =16
X _90_width = 13.25[us!
X acq_time 3.27417856 [s]
=4 X_angle 45 [deg]
- X atn = 3.99 [dB]
X pulse = 6.625[us]
Irr_mode -
Tri mode = Off
2 Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 48
Relaxation delay = 1[s]
& Repetition time = 4.27417856(s]
e Temp_get = 21.6[dC]
®
£ !
§ =
g =
§
e i
o L 1
T T T T T T T T T T T
10.0 9.0 8.0 ) 7.0 6.0 5.0 4.0 3.0 2.0 Lo 0
——N— |
BER2IATIRIRSLBLISFUERE 2 e
SN HEEISaRaRLEES & k4
B v vy v - 1) “ =
X : parts per Million : 1H

'H NMR (500 MHz, CDCl;) spectrum of (E)-2-(4-(3-methoxyphenyl)but-1-en-3-ynyl)thiophene (11d)

S166



OMe @dEDL
8- Filename = PD@564_13C-4.jaf
Author = N.Ahmed
Experiment = single pulse_dec
Sample id = 5$544245
Solvent = CHLOROFORM-D
= Creation time = 11-0CT-2012 14:17:02
NN 74 Revision time = 4-MAY-2014 12:21:50
> Current_time = 7-MAY-2014 23:03:26
\ Data_format = 1D COMPLEX
S 11d Dim size = 26214
- Dim title = 13¢
= Dim units = [ppm]
Dimensions -
sit = ECX 500
Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.82837504 [s]
X domain = 13C
" froq = 125.76529768 [MHz]
X offset = 100 [ppm]
& X points = 32768
s X prescans =4
X_resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod_return =1
Scans =713
Total_scans = 713
a4 X 90 width = 9.62[us]
X acq_time = 0.82837504 [s]
X_angle = 30[deg]
atn = 7.1[dB
X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
- Noe_time = 0.6(s]
s Recvr_gain = 58
Relaxation delay = 0.6 [s]
Repetition time = 1.42837504 [s]
Temp_get = 22.1[dc)
g
g
]
3
g
%
T T T T T T T T T T T
2000 190.0 180.0 170.0 mTD 150.0 Ta.o uoT ‘leu.n & 110.1 100.0 T
BN
2 vromoowvaas T2 esz 3
ggzz=8ad bS] & 2
b § ZpbizREBLE o8 %iF g
g 3 ZanRA3zEIE e e ¥
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-2-(4-(3-methoxyphenyl)but-1-en-3-ynyl)thiophene (11d)

S167



)
[Electron lonisation WATERS GCT Premier -CAB155 12-Oct-201211:43:09

|PDG5-64 901 (21.578) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.15); Sm (SG, 2x5.00); Sb (2,1.00 ) TOF MS El+ |
100 240.0602 796‘
\
OMe |
P

| N4 ‘

‘ : ES 1
| \ S 11d |

|
i ‘ [M*] calcd. 240.0609 |

B! \
i
| |
68.9960

. | |
[ ] ‘ 197.0459 i

‘ ‘ “ L::o 1254

| : 130.9966 350068 [

‘ 69.0370 153.0804 1650718 2000471 | 241.0641
1 44.9857 0304{ 855161 1040167 120.0335 151‘0536“ | a0 \ ‘239 0512/242.0511 556 0545
“ 0-4—if Sy prrtrprretbbetrrbrrre e b e By rrerprreribr e ...}.,,.,.,”‘,H),.\ SCSISSSINS 1| P | |1 [ W + |
|

40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 |

EI (HRMS) spectrum of (£)-2-(4-(3-methoxyphenyl)but-1-en-3-ynyl)thiophene (11d)

S168



abundance

13.0 14.0 15.0 16.0 17.0
! | |

.0

11.0

0.0
L

I

2.0 3.0
|

10
|

2.38

244

AN

11e

10

OMe

3.38

& JEOL

X : parts per Million : 1H

50

3.0

3.8208

2.0

1.5633

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current_time

Data_format
Dim size
Dim title
Dim units
Diménsions
Site

Spectrometer

Field strength
X_acq duration
X domain

X froq

X offsat

X points

X prescans

X resolution

Clipped

Mod return
Scans

Total _scans

Dante_presat
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp_get

PD@565_1H-7.jdf
N.Ahmed

single pulse.ex2
54426347
CHLOROFORM-D
11-0CT-2012 11:08:34
7-MAY-2014 23:04:55
7-MAY-2014 23:05:12

1D COMPLEX
26214

1H

[ppm]

ECX 500
DELTA2 NMR

11.7473579 [T] (500 [MH
3.27417856 [s]

1H
500.15991521 [MHz]
5.0 [ppm]

1
0.30542012 [Hz]
10.00800641 [kHz]

1H
500.15991521 [MHz]
5.0 [ppm]

H
500.15991521 [MHz]
5.0 [ppm]
FALSE
1

16
16

13.25 [us]
3.27417856 [s]
45 [deg]

3.99 [dB]
6.625 [us]

Off
FALSE
1[s]
52

1[s]
4.27417856 [s]
21.7[4cC]

S169

'H NMR (500 MHz, CDCl;) spectrum of (E)-2-(4-(4-methoxyphenyl)but-1-en-3-ynyl)thiophene (11e)




OMe @dEDL
v
e
Filename = PD@565_13C-5.jaf
Author = N.Ahmed
= Experiment = single pulse dec
N / Sample id = 543350869
Solvent = CHLOROFORM-D
N Creation time = 11-0CT-2012 08:12:09
\ Revision time = 4-MAY-2014 12:36:25
S Current_time = 7-MAY-2014 23:06:34
. 11e Data_format = 1D COMPLEX
&1 Dim size = 26214
Dim title = 13¢
Dim units = [ppm]
Dimensions -
sit = ECX 500
Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.82837504 [s]
X domain = 13C
" froq = 125.76529768 [MHz]
- X offset = 100 [ppm]
7 X points = 32768
X prescans =4
X_resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod_return =1
Scans = 857
Total_scans = 857
) X 90 width = 9.62[us]
X acq_time = 0.82837504 [s]
X_angle = 30[deg]
atn = 7.1[dB
X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
] Noe_time = 0.6[s]
o Recvr_gain = 58
Relaxation delay = 0.6 [s]
Repetition time = 1.42837504 [s]
Temp_get = 19.9[dc]
g
g
]
3
g
] "
e
T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 IGTO 150.0 140.0 Aw; 120.0 110.T 100.0 Tﬂ.ﬂ 800 70.0 600 500 400 30.0 200 100 0
AN N A
® e mwome wT o L o®» 34 3
g S 2388% 32 = g8 887 8
o g NaEra I3 @ O £ 3
2 T BRhSY ZE % Sl& KEKE %
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-2-(4-(4-methoxyphenyl)but-1-en-3-ynyl)thiophene (11e)

S170



|[Electron lonisation

WATERS GCT Premier -CAB155
|PDGS5-65 826 (20.203) AM (Cen,4, 100.00, Ar,7000.0,218.99,1.00); Sm (SG, 2x5.00); Sb (2,1.00)

12-Oct-201210:44:13
TOF MS El+
100 240.0603 2.53e3
[ 1
‘ OMe
| /
NP
X
S 11e
[M*] calcd. 240.0609
IS
225.0394
‘
197.0465
1 |
68.9955 ;
152.0639 165.0723 241.0634
44.6851 l 980198 1200308 1309912 2221021 | ‘ |
il i ‘ o 151.0520. 179.0811 | ‘ r 263.9798 3181173,
40 60 80 100 120 140 160 180 200 220 240 260 280 300

EI (HRMS) spectrum of (£)-2-(4-(4-methoxyphenyl)but-1-en-3-ynyl)thiophene (11e)

S171



I ’ AJEOL

s Filename = PD@55B_1H-7.jAf
=7 \ / Author = N.Ahmed
AN NN 74 Experiment = single pulse.ex2
/ Sample id = S$412841
Solvent = CHLOROFORM-D
e Creation time = 27-DEC-2011 10:28:48
= Revision time 30-JUL-2014 00:32:15
= Current_time = 30-J0L-2014 00:32:29
Data_format = 1D COMPLEX
12a Dim size - 26214
=4 Dim title = 1H
« Dim_units = [ppm]
Dimensions -
site = ECX 500
e Spectrometer = DELTA2 MMR
<3 ?
% = @ Field strength = 11.7473579(T] (500 [MH
9 X acq duration = 3.27155712(s]
X domain -

1H
500.15991521 [MHz]
5.0 [ppm]

X froq
X offsat

=] “
© 2 X points
s X prescans 1
X_resolution = 0.30566485 [Hz]
= 10.01602564 [kHz]
- = 1H
@] - o = 500.15991521 [MHz]
2
& = 3.0 tepml
= = 500.15991521 [MHz]
W = 5.0 [ppm]
1 Clipped = FALSE
Mod return =1
Scans =16
Total _scans =16
< X _90_width = 13.25[us!
A X acq_time 3.27155712s]
X angTe 45 [deg]
X atn = 3.99 [dB]
X pulse = 6.625[us]
=3 Irr_mode =
- Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 54
o Relaxation delay = 1[s]
g Repetition time = 4.27155712[s]
= 20[dcC]

Temp_get

abundance
10
N
 m—
=

==
A
g
/

6.4215
6.3891
2.3648
15593 ——

BIPILERRIS
§88a8gan8s
RGOS e

X : parts per Million : 1H

'H NMR (500 MHz, CDCl;) spectrum of 1,3-bis((E)-4-(p-tolyl)but-1-en-3-ynyl)benzene (12a)

S172



2
o
3
‘?“7 A
1 Me Me
- Filename = PDG55B_13C-4.jdf
&4 Ruthor = N.Ahmed
e Experiment = single_pulse_dec
E \\ // Sample id = 54521537
N Solvent = CHLOROFORM-D
7 Creation_time = 27-DEC-2011 14:22:50
a4 Revision time = 4-OCT-2012 18:43:45
< Current_time = 7-MAY-2014 22:55:11
E Data_format = 1D COMPLEX
Dim_size = 26214
®1 12a Dim title = 13C
< Dim_units = [ppm]
Dimensions =X
E Site = ECX 500
Spactromater = DELTA2_NMR
o
s Field strength = 11.7473579[T] (500 [MH
X_acq duration = 0.82837504[s]
= X domain = 13¢
X_fre = 125.76529768 [MHz]
= X offset = 100 [ppm]
=7 X points = 32768
X prescans =4
E X resolution = 1.20718268 [Hz]
X_sweep = 39.55696203 [kHz]
~ Irr domain = 1H
=7 Irr freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
] Clipped = FALSE
Mod return =1
Scans = 2000
= Total scans = 2000
3 X_90_width = 9.62[us]
X acq_time = 0.82837504 [s]
© X_angle = 30[deg]
= X atn = 7.1[dB]
< X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
E Irr_atn noe = 21.5[dB]
Irr noise = WALTZ
Decouplin = TRUE
Initial wait = 1[s]
Noe = TRUE
Noe_time = 1[s]
Recvr_gain = 58
Relaxation_delay = 1[s]
Repetition time = 1.82837504[s]
Temp_get = 19.8[4C]
g
=
]
H
C]

S A i Al il i i i S o
200.0 190.0 180.0 170.0 160.0 150.0 14))\0\ ITTIL \IZE 0 IIET) 100.0 TO T 80.0 ’\ 70.0  60.0 50.0 400 30.0 2‘0.0 10.0 0
CEOAGWGE S -] = o o ® -
5 g3 Bs2 z
SRR & 358 B
EEEEREREI B IS A

X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of 1,3-bis((E)-4-(p-tolyl)but-1-en-3-ynyl)benzene (12a)

S173



) )
Electrospray ionisatioin-MS WATERS-Q-Tof Premier-HAB2"1 17:03:1021-Aug-2012
PDG5-5+ 10 (0.221) AM (Cen 4, 100.00, Ar,8500.0,556.28,0.25,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (10:21-161:193) 1: TOF MS ES+
376.2067 219
100

Me Me
X Z
X _ |Ii: N

12a
[MNH,*] calcd. 376.2065

%

377.2118
372.2369
374.9710
7 3782199
375.1613 385202 379.9386
) 374.3254
373.2411 377.3108 380.2075
; 374.2326
372.3211 375.2621 379.2711

376.9846 378.1712 aoaAEa

373.3658 375.4876 377.7976 3786332 379.6296 980,607

0 m/z
372 373 374 375 376 377 378 379 380

ESI (HRMS) spectrum of 1,3-bis((E)-4-(p-tolyl)but-1-en-3-ynyl)benzene (12a)

S174



<4
Filename = PD@572B_1H-6.jdf
b \ / Author = N.Ahmed
N N Experiment = single pulse.ex2
7 Sample id = 5$389910
Solvent = CHLOROFORM-D
Creation time = 5-0CT-2012 09:58:27
Revision time 4-MAY-2014 12:50:22
Current_time = 7-MAY-2014 23:07:34
% Data_format = 1D COMPLEX
= o Dim size - 26214
@7 o 12b Dim title = 1H
Dim units = [ppml
Dimensions -
site = ECX 500
Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.27417856(s]
X domain = 1H
3 X froq = 500.15991521 [MHz]
X offset 5.0 [ppm]
X points
X prescans 1
2 X_resolution = 0.30542012 [Hz]
2 = 10.00800641 [kHz]
= 1H
= 500.15991521 [MHz]
= 3.66729283 [ppm]
=] = 1H
- = 500.15991521 [MHz]
W = 5.0 [ppm]
Clipped = FALSE
Mod return =1
Scans =16
Total _scans =16
X _90_width = 13.25[us!
X acq_time 3.27417856 [s]
3— X_angle 45 [deg]
X atn = 3.99 [dB]
X pulse = 6.625[us]
Irr_mode -
Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 54
Relaxation delay = 1[s]
= Repetition time = 4.27417856(s]
- Temp_get = 21.9[dc]
g
g
5
3
§
2
]
& L . "
T T T T T T T T T T T
10.0 9.0 8.0 7.0 L 6.0 50 4.0 3.0 2.0 1.0 0
/%&\\\ |
BRTHRLSSIRYR g
9ER8AHASEES, &
B ] -
X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of 1,3-bis((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (12b)

S175



Cl Cl
|
s
A NN =z Filename = PDG572B_13C-4.jdf
=z Author = N.Ahmed
Experiment = single pulse_dec
Sample id = 54579413
Solvent = CHLOROFORM-D
Creation time = 5-0CT-2012 15:51:38
Revision time 4-MAY-2014 12:53:23
12b Current_time = 7-MAY-2014 23:08:28
Data_format = 1D COMPLEX
& Dim size = 26214
24 Dim title = 13¢
Dim units = [ppm]
Dimensions - X
sit = ECX 500
Spectrometer = DELTA2 NMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.82837504 [s]
X domain = 13¢
" froq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
X_resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
o Irr_domain = 1H
i Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod_return =1
Scans = 1000
Total_scans = 1000
X 90 width = 9.62[us]
X acq_time = 0.82837504 [s]
X_angle = 30[deg]
tn = 7.1[dB
X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr atn noe = 21.5[dB]
- Irr noise = WALTZ
=y Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
Noe_time = 0.5([s]
Recvr_gain = 58
Relaxation delay = 0.5 [s]
Repetition time = 1.32837504 [s]
Temp_get = 23.2[dC]
g
g
]
3
]
]
= S bt B R

200.0 1900 180.0 170.0 160.0 150.0 140. 120.0 1100 100.0 90,0 80.0,  70.0 60.0 50.0 40.0 30.0 200 10.0 0
4( /1\\
© 5N £38
g £3 3I=%
£ $8 Ef¢

X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of 1,3-bis((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (12b)

S176



Electron lonisation<S GCT Preinicr CAS WATERS GCT Premier -CAB155 701 Mt G 11-Dec-201315:07:04
PDG5:72¥n1464 (31.901) Cn'(Cen,4,100.00, Ar); Sm (Mn, 2x5.00); Sb (10,1.00 ); Cm (1453:1464) TOF TOF MS El+
100+ 398.0612 1.24e3

‘ 12b
[M*] calcd. 398.0629
|
|

o | 400.0546
=

1
‘ | 399.0535
[

397.0638 | 401.0637  402.0727
‘ ' | 403.0779 405.0215
T T ! 4 1 ; (

T T T T m/z
391 392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408

EI (HRMS) spectrum of 1,3-bis((£)-4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (12b)

S177



EtO OEt
=4
@
\\ A // Filename = PD@569_1H-7.jAf
Author = N.Ahmed
=z Experiment = gingle pulse.ex2
Sample id = 5$450255
Solvent = CHLOROFORM-D
<] Creation time = 5-JUL-2012 11:12:40
v Revision time 4-JUN-2014 17:24:45
Current_time = 4-JON-2014 17:51:03
12¢ Data_format = 1D COMPLEX
Dim size - 26214
Dim title = 1H
Dim units = [ppm]
Dimensions -
site = ECX 500
- Spectrometer = DELTA2 MMR
= a =
b N Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.27417856(s]
5 X domain = 1H
+ “ 2 X froq = 500.15991521 [MHz]
a 3 X offset 5.0 [ppm]
-+ X_points
- X prescans 1
S X_resolution = 0.30542012 [Hz]
& oL = 10.00800641 [kHz]
=] = o = 1H
& al = 500.15991521 [MHz]
= 7.25345039 [ppm]
= 1H
= 500.15991521 [MHz]
W = 5.0 [ppm]
Clipped = FALSE
Mod return =1
Scans =16
Total _scans =16
1 X 90 width = 14.75 [us]
X acq_time 3.27417856 [s]
X angTe 45 [deg]
X atn = 3.99[dB]
X pulse = 7.375[us]
Irr_mode -
Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 48
= Relaxation delay = 1[s]
- Repetition time = 4.27417856(s]
Temp_get = 23.9[dc]
g
g
5
8 N
§
2
-4 4
P _JL L L
T T T T T T T T
10.0 9.0 50 %ﬂ 3.0 2.0 10 0
FZAN / A
eEzg Q83
gL2g #3593
“ T i
X : parts per Million : 1H

'H NMR (500 MHz, CDCl3) spectrum of 1,3-bis((E)-4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (12¢)

S178



EtO OEt
v
s
\ / Filename = PDG569_13C-3.jdf
RN A 74 Author = N.Ahmed
Experiment = single pulse_dec
z Sample id = S#594216
Solvent = CHLOROFORM-D
5 Creation time = 6-JUL-2012 00:58:12
Revision time 4-JUN-2014 17:52:26
Current_Eime = 4-JON-2014 17:54:54
Comment = PDG-5-69
12c Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13C
] Dim units = [ppm]
s Dimensions =X
Site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X acq duration = 0.82837504 [s]
X_domain = 13C
X freq = 125.76529768 [MHz]
- X offset = 100 [ppm]
s X points = 32768
X prescans =4
X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
c1 = FALSE
24 Mod_return =1
Scans = 1000
Total scans = 1000
X_90_width = 9.62[us]
X acq_time = 0.82837504 [5]
X angle = 30[deg]
X atn = 7.1[dB]
o X_pulse = 3.20666667 [us]
2 Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
- Relaxation delay = 1[s]
s Repetition time = 1.82837504 [s]
Temp get = 21.8[d4C)
g
g
]
3
H
L4 = e d da 4 ye . v "
a "
T T T T T T T T T T T T T T T T T T T T T
200.0 190.0 1800 170.0 1600 150.0 uT.u ru 0, \12,0.0 1100 100.0 TLU 800, 700 600 50.0 400 30.0 200 100 0
| TN A
=z sz mom® Tr® w T g2z aQ o
2 a= 2% 2z@ @
g ggoizs ooz fyasf o g
g 858883 =28 &8& KRR © =
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of 1,3-bis((E)-4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (12¢)

S179



Vg
Electrospray ionisatioin-MS \ WATERS-Q-Tof Premier-HAB213 16:38:5721-Aug-2012

PDG5-69 11 (0.240) AM (Cen,4, 45.00, Ar,8500.0,556.28,0.25,LS 10); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (4:27-56:70) 1: TOF MSMS 419.20ES+
419.2017 446
100

OEt

12c
[MH"] calcd. 419.2011

0/0

4202128
4182520422140
4222530
423.0596

4012317 |
; 40.5989 196.1566 2751330 J 4235663 508.5074 810.1352832.2509 7
(22 v miz
100 200 300 400 500 600 700 800 900 1000

ESI (HRMS) spectrum of 1,3-bis((£)-4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (12¢)

S180



2 @ d EDL
=
N // Filename = PDG31002F_1H-5.jdf
Author = N.Ahmed
Experiment = single pulse.ex2
Sample id = 5#450420
Solvent = CHLOROFORM-D
Creation time = 13-JAN-2011 12:02:45
=] Br 13a Revigion time 30-JUL-2014 00:06:20
o Current_time = 30-J0L-2014 00:07:43
=] Data_format = 1D COMPLEX
-+ Dim size = 26214
Dim title = 1H
Dim units = [ppml
Dimensions -
a Site = ECX 500
3« - Spectrometer = DELTA2 NMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.27155712(s]
= 1H
= 500.15991521 [MHz]
6 [ppm]
® 32768
- ] &
1 = 0.30566485 [Hz]
= 10.01602564 [kHz]
= 1H
= 500.15991521 [MHz]
= 5.0 [ppm]
= 1H
ol >4 = 500.15991521 [MHz]
- K = 5.0 [ppm]
o] Clipped = FALSE
- Mod_return =1
Scans =16
Total_scans =16
X _90_width = 13.25[us!
X acq_time 3.27155712(s]
X_angle 45 [deg]
X atn = 3.99 [dB]
o] X pulse = 6.625[us]
& Irr_mode =
Tri_mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 46
Relaxation delay = 1.4[s]
Repetition time = 4.67155712(s]
Temp_get = 21[dacC]
=
& -
g
g
L]
§
e U
- A
T T T T T T T T T T
10.0 9.0 8.0 7 5.0 4.0 3.0 2.0 10 0
% /{V\U\\
SEER=IAREIRESIARR 2
F5535AARRRANSREAS a
R ) -
X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of (E)-1-bromo-4-(4-phenylbut-1-en-3-ynyl)benzene (13a)

S181



E @dEDL
= // Filename = PDG31002F_13C-4.jdf
NN Author = N.Ahmed
Experiment = single pulse_dec
Sample id = 5#523085
Solvent = CHLOROFORM-D
Creation time = 13-JAN-2011 15:23:09
®- Br 13 Revision time = 4-MAY-2014 19:09:28
e a Current_time = 4-MAY-2014 19:11:19
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
] Dim units = [ppm]
2 Dimensions -
= ECX 500
Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
o X acq duration = 0.83361792(s]
= X domain = 13C
X froq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
X_resolution = 1.19959034 [Hz]
24 X sweep = 39.3081761 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod_return =1
i Scans = 249
s Total_scans = 249
X 90 width = 9.62[us]
X acq_time = 0.83361792(s]
X_angle = 30[deg]
o] tn = 7.1[dB)
s X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
nitial wait = 1[s]
o Noe = TRUE
Noe_time = 0.69(s]
Recvr_gain = 60
Relaxation delay = 0.69 [s]
Repetition time = 1.52361792[s]
Temp_get = 21.8[dcC]
=]
g
g
]
3
g
. & HA NI AP AT M
T T T T T T T T T T T T T T T T T T T T T
200.0 190.0 180.0 170.0 160.0 150.0 140.0 1. 0.?\‘@ 1100 100.0 90.0 800 70.0 60.0 50.0 40.0 300 200 100 0
‘ l\l NN < T\
¥ TSUMCa=e ﬁE 54
L AIDZ8838 L &5 %29
i bbb e b it ig rcre
EEEEEEEEEE 83 8B
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-bromo-4-(4-phenylbut-1-en-3-ynyl)benzene (13a)

S182



Electron lonisation GCT-Premier-CAB155 17-Jan-201109:44:19

PDG3-100-2F 76 (1.394) AM (Cen,4, 90.00, Ar,7000.0,218.99,1.00); Sm (SG, 2x5.00); Sb (10,1.00 ) TOF MS El+
100 282.0045 246

284.0064 O
o
Br

13a
[M*] calcd. 282.0044

2830118
285.0119
273.9981 281.904¢

271 272 273 274 275 276 277 278 2;19 280 281 282 283 284 285 286 287 288 289 290 291 292 293 294

0 m/z

EI (HRMS) spectrum of (E)-1-bromo-4-(4-phenylbut-1-en-3-ynyl)benzene (13a)

S183



<]
) e @dEDL
Filename = PDG3109_1H-4.jaf
Author = N.Ahmed
Experiment = single pulse.ex2
Sample id = 5$466391
=] = Solvent = CHLOROFORM-D
v NN 7 Creation time = 29-JUN-2012 13:07:20
Revigion time = 5-MAY-2014 16:37:13
Current_Eime = 5-MAY-2014 16:41:28
Comment = PDG-3-109
Data_format = 1D COMPLEX
Br 13b Dim_size = 26214
Dim title = 1H
<] Dim units = [ppm]
v Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
a Field strength = 11.7473579[T] (500 [MH
D) X_acq duration = 3.27417856(s]
X_domain = 1H
X freq = 500.15991521 [MHz]
<] X offset = 5.0 [ppm]
< e X points = 32768
X prescans =1
X resolution = 0.30542012 [Hz]
X sweep = 10.00800641 [kHz]
Irr_domain = 1H
9 Irr_freq = 500.15991521 [MHz]
Irr offset = 3.29479384 [ppm]
Tri_domain = 1
24 S Tri freq = 500.15991521 [MHz]
- & - Tri_offset = 5.0 [ppm]
S Clipp: = FALSE
Mod_return =1
Scans =16
Total_scans =16
X 90 width = 13.25[us]
X_acq_time = 3.27417856 [s]
< X_angle = 45[deg]
o X atn = 3.99[dB]
X _pulse = 6.625[us]
Irr_mode = Off
Tri_mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 50
Relaxation delay = 1[s]
24 Repetition time = 4.27417856(s]
o Temp_get = 24.5[dC]
4
g
]
3
H
]
; L o &

4.0 3.0 2.0 10 0

2.3394

X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of(E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methylbenzene (13b)

S184



|
)
Me
Filename = PD@3109_13C-6.jaf
Author = N.Ahmed
Experiment = single pulse_dec
Sample id = 5$467586
Z Solvent = CHLOROFORM-D
NN = Creation time = 2-JUL-2012 12:16:19
Revigion time = 5-MAY-2014 16:43:28
Current_Eime = 5-MAY-2014 16:44:03
24 Comment = PDG-3-109
Data_format = 1D COMPLEX
Br 13b Dim size = 26214
Dim title = 13C
Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X acq duration = 0.82837504 [s]
X_domain = 13C
X freq 125.76529768 [MHz)
X offset 100 [ppm]
X points 32768
~ X prescans =4
a4 X resolution = 1.20718268 [Hz)
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
c1 = FALSE
Mod_return =1
Scans = 557
Total scans = 557
X_90_width = 9.62[us]
X_acq_time = 0.82837504 [s]
X _angle 30 [deg]
X atn 7.1[dB]
X_pulse = 3.20666667 [us]
g Irr_atn_dec = 19.5[dB]
21 Irr_atn noe = 21.5[dB]
Irr noise = WALTZ
Dacoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
Temp_get = 25.7[4C]
g
g
]
3
g
s
T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 160.0 150.0 w}r IK leo 100.0 rﬂT 800, 70.0 600 500 40.0 30.0 TO 100 0
! \ AN \\ /
a-oarmast mae we esT <
EER3LEAEEEES £Z 5%7 8
FERRERERRERE § fre 3
ZBHEEARANANE 88 RES 2
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methylbenzene (13b)

S185



Electron lonisation TOF-MS WATERS GCT Premier -CAB155 04-Aug-201111:15:09
PDG3-109 1534 (31.184) Cn (Cen,4, 90.00, Ar); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (1534:1543-1721:1733) TOF MS EI+

296.0201 7.10e3
100 298.0186
Me

J

=

oh
Br 13b

[M*] calcd. 296.0201

%

297.0237
299.0220

| 295.0095 300.0234
ol 289.9837 291.9625 292.9818 301.0127 301.9896 302.9841 304.0270 o

289 290 291 292 293 294 295 296 297 298 299 300 301 302 303 304 305

EI (HRMS) spectrum of (£)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methylbenzene (13b)

S186



=]
P
Me
Filename = PDG31012F_1H-4.jdf
24 / Author = N.Ahmed
s NP4 Experiment = single pulse.ex2
Sample id = 5$450534
Solvent = CHLOROFORM-D
Creation time = 13-JAN-2011 12:08:24
Revision time 4-MAY-2014 19:20:22
Current_time = 4-MAY-2014 19:21:03
2] Br 13c -
S Data_format = 1D COMPLEX
2 Dim size = 26214
- Dim title = 1H
Dim units = [ppml
Dimensions -
o site = ECX 500
2] Spectrometer = DELTA2 MMR
°
8 Field strength = 11.7473579(T] (500 [MH
o X acq duration = 3.27155712(s]
= 1H
» X froq = 500.15991521 [MHz]
6 [ppm]
] & 32768
@ < 1
= 0.30566485 [Hz]
= 10.01602564 [kHz]
= 1H
= 500.15991521 [MHz]
= 5.0 [ppm]
. = 1H
<1 = 500.15991521 [MHz]
W = 5.0 [ppm]
Clipped = FALSE
Mod return =1
Scans =16
Total _scans =16
2 X_90_width = 13.25[us
X acq_time 3.27155712(s]
X_angle 45 [deg]
X atn = 3.99 [dB]
X pulse = 6.625[us]
Irr_mode -
Tri mode = Off
& Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 46
Relaxation delay = 1.4[s]
Repetition time = 4.67155712(s]
Temp_get = 21[dacC]
=4
s - L
g <
5
3
§
i | L
. ", W " .
T T T T T T T T T T T
10.0 9.0 8.0 7. k 6.0 50 4.0 3.0 2.0 10 o
A SN .
SEUELAS 2R Y 2 2
SEhd8884R888 & k4
PPN P I 1 o -
X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of(E)-1-bromo-4-(4-p-tolylbut-1-en-3-ynyl)benzene (13c)

S187



a4
=
Me
24 Filename = PD@31012F_13C-3.jdf
= / Author = N.Ahmed
N / Experiment = single pulse_ dec
Sample id = 54523294
Solvent = CHLOROFORM-D
Creation time = 13-JAN-2011 15:53:57
Revision time = 4-MAY-2014 19:31:58
b B Current_time = 4-MAY-2014 19:32:43
r 13c Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
Dim units = [ppml
Dimensions -
v ] Site = ECX 500
s Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.83361792(s]
X domain = 13C
" freq = 125.76529768 [MHz]
v X offset = 100 [ppm]
S X points = 32768
X prescans =4
X_resolution = 1.19959034 [Hz]
X_sweep = 39.3081761 [kHz)
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
= Irr offset = 5.0 [ppm]
s Clipped = TRUE
Mod_return =1
Scans = 1000
Total _scans = 1000
X 90 width = 9.62[us]
@ X“acq_time = 0.83361792(s]
21 X_angle = 30[deg]
“atn = 7.1[dB
X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
a4 Initial wait = 1[s]
Noe = TROE
Noe_time = 0.69(s]
Recvr_gain = 60
Relaxation delay = 0.69 [s]
Repetition time = 1.52361792[s]
- Temp_get = 21.9[dc]
=
4
g
g
L]
g
= " . " "
© T ks L o 4
T T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 160.0 150.0 ljﬂ 7(!1( 1(@ 1100 100.0 To.ﬂ 80.0, 70.0 60.0 50.0 400 30.0 T.n 100 0
AN A
SrMmamGoma w o wsw °
EoRgs ) B &
gaosshls £ iz &sf @
gEdnnandd g ok ERE A
X : parts per Million : 13C

C NMR (125 MHz, CDCl;) spectrum of (E)-1-bromo-4-(4-p-tolylbut-1-en-3-ynyl)benzene (13c¢)

S188



Electron lonisation GCT-Premier-CAB155 17-Jan-201110:08:32
PDG3-101-2F 100 (1.834) AM (Cen,4, 50.00, Ar,7000.0,218.99,0.70); Sm (SG, 2x5.00); Sb (10,1.00 ) TOF MS El+
100 202.0650 4.62e4

o

/
l N
Br 13c
[M*] calcd. 296.0201
|
|
|
|
|
68.9951
215.0825
296.0207
217.0997
130.9898
101.0410 189.0719 218.1101 299.0320
(15 [SPONTOL TSRS W U8 VY T 377.9507 413.9927 463.9539 501.9944

" B SRR I m/z
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650

EI (HRMS) spectrum of (E)-1-bromo-4-(4-p-tolylbut-1-en-3-ynyl)benzene (13c)

S189



abundance

10.0
f

1.0

50
N

3.0

2.0

Br

4.1

13d

& JEOL

T
10.0 2.0

X : parts per Million : 1H

20

1.5667

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current_time

Data_format
Dim size
Dim title
Dim units
Diménsions
Site

Spectrometer

Field strength
X_acq duration
X domain

X froq

X offsat

X points

X prescans

X resolution

Clipped

Mod return
Scans

Total _scans

Dante_presat
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp_get

PDG31162F_1H-7.jdf
N.Ahmed

single pulse.ex2
54527427
CHLOROFORM-D
18-JU0L-2011 13:58:48
5-MAY-2014 19:03:28
5-MAY-2014 19:04:00

1D COMPLEX
26214

1H

[ppm]

ECX 500
DELTA2 NMR

11.7473579 [T] (500 [MH
3.49175808 [s]

1H
500.15991521 [MHz]
5.0 [ppm]

1
0.28638868 [Hz]
9.38438438 [kHz]

1H
500.15991521 [MHz]
5.0 [ppm]

H
500.15991521 [MHz]
5.0 [ppm]
FALSE
1

16
16

13.25 [us]
3.49175808 [s]
45 [deg]

3.99 [dB]
6.625 [us]

Off
FALSE

1(s]
4.49175808 [s]
22.8[4c]

S190

'H NMR (500 MHz, CDCl;) spectrum of(E)- 1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-fluorobenzene (13d)




abundance

0.3
|

0.1

I

Br

13d

AN

& JEOL

T T T T T T
2000 190.0 180.0 170.0 ;Iﬂ.ﬂ 1500 1.

163.3306
161.3725

X : parts per Million : 13C

T
40.0

|

140.5721

0049
9141

135.
131.
12

12!

127.
127.
125,

122.7378
118.3032
118.1304
1157211
115.5483
108.43587

ﬁ
R

90.9883 ——
89.4015

T T
80.0  70.0 60.0

T
50.0

T
40.0

T
30.0

Filename
Author

Creation time
Revision time
Current_time

Data_format
Dim size
Dim title
Dim units
Diménsions
Site

Spectrometer

Field strength
X_acq_duration

X prescans
X resolution
X sweep
Irr_domain
Irr_freq

Irr offset
Clipped

Mod return
Scans
Total_scans

Irr_atn noe

Irr noise

Decoupling
nitial wait

Noa

Noe_time

Recvr gain

Relaxation delay

Repetition time

Temp_get

PDG31162F_13C-4.jdf
N.Ahmed

single pulse_dec
54578796
CHLOROFORM-D
19-J0L-2011 19:47:03
5-MAY-2014 19:05:44
5-MAY-2014 19:14:37

1D COMPLEX
26214

13¢

[ppm]

ECX 500
DELTA2 NMR

11.7473579 [T] (500 [MH
0.82837504 [s]
3

c
125.76529768 [MHz]
100 [ppm]

32768
4

1.20718268 [Hz]
39.55696203 [kHz]
1H

500.15991521 [MHz]
5.0 [ppm]

FALSE

5

1000

1000

9.62 [us]

.82837504 [5]

30[deg]

7.1[dB

3.20666667 [us]
.5 [aB]

5]
1.82837504 [s]
21.9[4c]

EEEERREEE]
] =
B
a
m

S191

C NMR (125 MHz, CDCls) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-fluorobenzene (13d)




Electron lonisation WATERS GCT Premier -CAB155 02-Aug-201215:13:46

PDG3-116 1112 (25.447) AM (Cen,4, 70.00, Ar,7000.0,218.99,20.00); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (1110:1115) TOF MS El+
100 299.9955 705

301.9943 F

E S
Br 13d

[M*] calcd. 299.9950

300.9981 303.0028

294.9715 296.9734298.0130 2989749 | 304.0116

293 294 295 296 297 298 299 300 301 302 303 304 305 306 307 308 309 310

m/z

EI (HRMS) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-fluorobenzene (13d)

S192



=] @ dEDL
%
Filename = PD@3110_1H-9.jaf
/ Author = N.Ahmed
NN = Experiment = ingle pulse.ex2
] Sample id = 5$482840
o] Solvent = CHLOROFORM-D
= Creation time = 4-JUL-2012 12:39:48
Revigion time = 30-JUL-2014 00:15:07
Br 13e Current_Eime = 30-J0L-2014 00:15:19
Comment = PDG-3-110
Data_format = 1D COMPLEX
Dim size = 26214
=] Dim title = 1H
e Dim units = [ppm]
5 Dimensions -
-+ site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
= X_acq duration = 3.27417856(s]
@] X_domain = 1H
X freq = 500.15991521 [MHz]
X offset = 5.0 [ppm]
. X points = 32768
o X prescans =1
alz X resolution = 0.30542012 [Hz]
e X sweep = 10.00800641 [kHz]
o] Irr_domain = 1H
¥ Irr_freq = 500.15991521 [MHz]
Irr offset = 7.25345039 [ppm]
Tri_domain = 1
z Y Tri freq = 500.15991521 [MHz]
3 Tri offset = 5.0 [ppm]
- C1i] = FALSE
Mod_return =1
2] Scans =16
Total_scans =16
X 90 width = 14.75[us]
X_acq_time = 3.27417856 [s]
X_angle = 45[deg]
X atn = 3.99[aB]
. X pulse = 7.375[us]
&1 Irr_mode = Off
Tri_mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 52
Relaxation delay = 1[s]
Repetition time = 4.27417856(s]
=] Temp_get = 24.1[4C)
4
g
]
3
g
]
5 WU .
T T T T T T T T T T T
10.0 9.0 8.0 7& 6.0 50 40 3.0 2.0 L0 0
AN
BEESERNLIZTEN2LZE
5933338083 855888
A ST S v v v V)
X : parts per Million : 1H

"H NMR (500 MHz, CDCl;) spectrum of(E)- 1-bromo-4-(4-(4-fluorophenyl)but-1-en-3-ynyl)benzene (13e)

S193



Filename = PDG3110_13C-4.jaf
/ Author = N.Ahmed
A / Experiment = single pulse dec
Z Sample id = 54598963
2 Solvent = CHLOROFORM-D
Creation time = 4-JUL-2012 16:44:32
Revision time 5-MAY-2014 17:24:08
B 139 Current time = 5-MAY-2014 18:17:24
r Comment = PDG-3-110
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13C
Dim_units = [ppml
Dimensions -
site = ECX 500
& Spectrometer = DELTA2_NMR
< Field strength = 11.7473579[T] (500 [MH
X_acq duration = 0.82837504 [s]
X_domain = 13C
X freq 125.76529768 [MHz)
X offset 100 [ppm]
X points 32768
X prescans =4
X resolution = 1.20718268 [Hz)
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
a c1 = FALSE
S Mod_return =1
Scans = 1000
Total scans = 1000
X_90_width = 9.62[us]
X_acq_time = 0.82837504 [s]
X_angli 30 [deg]
X atn 7.1[dB]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5 [dB]
Irr_atn noe = 21.5[4B]
Irr noise = WALTZ
o Dacoupling = TRUE
=7 Initial wait = 1[s)
Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
Relaxation delay = 1[s]
Repetition time = 1.82837504(s]
Temp get = 23[4C]
g
g
]
3
g
]

T T T T T T
80.0 700 60.0 500 400 300 200 100 0

T T T T T T
2000 190.0 180.0 170.0 No.n 150.0 140.0 (i 9 l(o.u lmln 100.0 9041

N N

| } RN \\ W | \

zw o wmoume®=mm we gs®

g2 B EaRIZLRBE2 3= 33§

a5 LR LR AL 98 qss

dg 3 gdddnddzde S Fre

X : parts per Million : 13C

C NMR (125 MHz, CDCl;) spectrum of (E)-1-bromo-4-(4-(4-fluorophenyl)but-1-en-3-ynyl)benzene (13e)

S194



Electron lonisation WATERS GCT Premier -CAB155 11-Jul-201215:04:34
PDG3-110 904 (22.633) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.45); Sm (SG, 2x5.00); Sb (5,1.00 ) TOF MS El+
100 299.9953 301.9942 1.45e3

<4
SF

Br O 13e

[M*] calcd. 299.9950

% =

|
301.0017 | 303.0004
| |
|
298.9924299.7461 | 300.1365 | 302.1162 |

= | | i T m/z
| 295 296 297 298 299 300 301 302 303 304 305 306 307

EI (HRMS) spectrum of (E)-1-bromo-4-(4-(4-fluorophenyl)but-1-en-3-ynyl)benzene (13e)

S195



=
Filename = PD@31172F_1H-7.jdf
Author = N.Ahmed
s Experiment = single pulse.ex2
EE Sample id = 54528147
Z Solvent = CHLOROFORM-D
N = Creation time = 18-JUL-2011 14:19:52
Revision time 5-MAY-2014 19:19:23
Current_time = 5-MAY-2014 19:19:48
2 Data_format = 1D COMPLEX
= B 13f Dim size = 26214
r Dim title = 1H
Dim units = [ppml
Dimensions -
site = ECX 500
. Spectrometer = DELTA2 MMR
© Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.49175808(s]
X domain = 1H
X froq = 500.15991521 [MHz]
X offset 5.0 [ppm]
X points
M X prescans 1
kA X resolution = 0.28638868 [Hz]
sy = 9.38438438 [kHz]
= 1H
= 500.15991521 [MHz]
g = 5.0 [ppm]
= 1H
o) 9 = 500.15991521 [MHz]
W = 5.0 [ppm]
Clipped = FALSE
Mod return =1
ha - Scans =16
JL: H E H Total _scans =16
b J X 90 width = 13.25[us]
X acq_time 3.49175808 [s]
X angTe 45 [deg]
X atn = 3.99[dB]
X pulse = 6.625[us]
Irr_mode -
& Tri mode = Off
& Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 48
Relaxation delay = 1[s]
Repetition time = 4.49175808(s]
Temp_get = 22.9[dc]
=
g
g
5
3
: !
2
: sl
>
T T T T d T = T T T T
10.0 9.0 8.0 7.k5\6.0 5.0 4.0 3.0 2.0 10
===, /’%N\
2RISR R2DURR2TORRE 2
SEEIIAAERANSAANgEAS a
B N N R P I v v -
X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of(E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-chlorobenzene (13f)

S196



e !
s
Filename = PD@31172F_13C-3.jdf
Author = N.Ahmed
Experiment = single pulse_dec
/ Sample id = S$578999
A = Solvent = CHLOROFORM-D
Creation time = 19-JUL-2011 20:23:23
@ Revision time = 5-MAY-2014 19:21:22
2] Current_time = 5-MAY-2014 19:23:45
13f Data_format = 1D COMPLEX
Br Dim size - 26214
Dim title = 13¢
Dim units = [ppm]
Dimensions -
sit = ECX 500
o] Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.82837504 [s]
X domain = 13C
" froq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
= X prescans =4
=7 X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod_return =1
Scans = 1000
2 Total_scans = 1000
X 90 width = 9.62[us]
X acq_time = 0.82837504 [s]
X_angle = 30[deg]
atn = 7.1[dB
X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
& Irr atn noe = 21.5[dB]
27 Irr noise = WALTZ
Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
Noe time = 1[s]
Recvr_gain = 58
Relaxation delay = 1[s]
Repetition time = 1.82837504 [s]
o Temp_get = 21.8[dc]
g
g
]
3
g
]
b o o
T T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 160.0 150.0 140.0 i w 110.0 100.0 91)0 800 70.0 600 50.0 400 30.0 200 100 0
N
‘ / \ \ \\ / k
CeMTCTRSTE 20 L3 34
EEERIERTE282 88 H&3
gazansasnans i
S222ER38038E #8 GRS
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-chlorobenzene (13f)

S197



Electron lonisation

WATERS GCT Premier -CAB155 07-Aug-201212:50:49
PDG3-117+ 1272 (28.380) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.18); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (1233:1272) TOF MS El+
760 317.9633 5.49e3
Cl
= i
N4
315.9653 O
Br 13f
[M*] caled. 315.9654
R
|
{
\
319.9575
313.9992 4189645
312.0121 910:4548
03091184 312.9881 3150117 320.9684 351.9661 -y
39 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324

325

EI (HRMS) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-chlorobenzene (13f)

S198



< @dEDL
<
P Filename = PDG3102_1H-5.jaf
Author = N.Ahmed
N =z Experiment = single pulse.ex2
Sample id = 5$481519
Solvent = CHLOROFORM-D
Creation time = 23-FEB-2011 13:02:58
s 2 Revision time = 4-MAY-2014 19:37:39
- Br 139 Current_time = 4-MAY-2014 19:44:17
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 1H
Dim units = [ppml
Dimensions -
o site = ECX 500
&7 Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.49175808(s]
X domain = 1H
" froq = 500.15991521 [MHz]
X offset = 5.0 [ppm]
X points = 32768
=] X prescans =1
- X resolution = 0.28638868 [Hz]
X sweep = 9.38438438 (kHz)
Irr_domain = 1H
B Irr_freq = 500.15991521 [MHz]
N Irr offset = 5}}0 [ppm]
H = 500.15991521 [MHz]
A = 5.0 [ppm]
-5 pped = FALSE
Mod_return =1
=16
Total _scans =16
X 90 width = 13.25([us]
X acq_time = 3.49175808 [s]
X angla = 45[dag.
& X atn = 3.99[dB]
] X pulse = 6.625[us]
Irr_mode = off
Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 42
Relaxation delay = 2[s]
Repetition time = 5.49175808 [s]
<] Temp_get = 21.8[dC]
4
g
]
3
g
R I
o - L
T T a T T T T T
10.0 9.0 50 10 3.0 2.0 1.0 0
X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of(E)-1-bromo-4-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (13g

S199



i @ d E u L
@
Filename = PDG3102_13C-4.jaf
/ Author = N.Ahmed
A / Experiment = single_pulse dec
RE Sample id = 5515191
™ Solvent = CHLOROFORM-D
Creation time = 23-FEB-2011 13:56:10
Revision time = 4-MAY-2014 19:46:06
=i 13 Current_time = 4-MAY-2014 19:46:30
<3 Br g
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
= Dim units = [ppml
- Dimensions -
sit = ECX 500
Spectrometer = DELTA2 MMR
p<f Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.83361792(s]
X domain = 13C
" froq = 125.76529768 [MHz]
= X offset = 100 [ppm]
e X points = 32768
X prescans =4
X_resolution = 1.19959034 [Hz]
- X sweep = 39.3081761 [kHz)
s Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
©] Mod_return =1
= Scans = 1000
Total_scans = 1000
- X 90 width = 9.62[us]
&7 X acq_time = 0.83361792(s]
X_angle = 30[deg]
atn = 7.1[dB
X pulse = 3.20666667 [us]
-] Irr_atn_dec = 19.5[dB]
< Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
- nitial wait = 1[s]
24 Noe = TROE
Noe time = 1[s]
Recvr_gain = §0
Relaxation delay = 1([s]
o Repetition time = 1.83361792[s]
= Temp_get = 23.9[dC]
N
g8 &
3
g
]
°
T T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 160.0 150.0 140.0 1@0.@ 1.([0.0 1100 100.0 0 800 70.0 60.0 50.0 400 30.0 200 100 0
/ NN\ W \
oo mman= o 20 329
LasIasIgs ¢ 28 3F3¥
S55538R5E & 35 SRS
FEZdedngy 2 a8 KRS
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-bromo-4-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (13g)

S200



)
Electron lonisation WATERS GCT Premier -CAB155 03-Aug-201214:36:21
PDG3-102 1089 (25.025) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.20); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (991:1090) TOF MS El+
100 317.9633
|

1.54e4
i Cl
E SF
Br

13g

315.9655 [M+] calcd. 315.9654

319.9617

313.9895 316.9690
G - 312.0124 313.0123

314.9973
310 311 312 313 314 315 316 317

318.9640

320.9626 321.9757
318 319 320

m/z
321 322 323 324 325

EI (HRMS) spectrum of (£)-1-bromo-4-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (13g)

S201



3 3
24
= OMe
=
&
Filename = PDG31182F_1H-8.jdf
Author = N.Ahmed
Experiment = single pulse.ex2
<4 Z Sample id = S4527552
= & NN =z Solvent = CHLOROFORM-D
a Creation time = 18-JUL-2011 14:05:30
C} Revision time 8-AUG-2014 20:32:52
. Current_time = 8-A0G-2014 20:33:05
&1 Data_format = 1D COMPLEX
8 Br 13h Dim size - 26214
- Dim title = 1H
Dim units = [ppm]
=3 Dimensions -
o site = ECX 500
Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
<4 3 X acq duration = 3.49175808(s]
% - X_domain = 1H
e X froq = 500.15991521 [MHz]
= X offset 5.0 [ppm]
L - X points
=4 X prescans 1
e A X_resolution = 0.28638868 [Hz]
= 9.38438438 [kHz]
= 1H
= 500.15991521 [MHz]
s -
== = 3.0 tepml
= 500.15991521 [MHz]
W = 5.0 [ppm]
Clipped = FALSE
23 Mod return =1
b Scans =16
Total _scans =16
X _90_width = 13.25[us!
=4 X acq_time 3.49175808 [s]
~ X_angle 45[deg]
X atn = 3.99[dB]
X pulse = 6.625[us]
Irr_mode -
24 Tri_mode = Off
Lo Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain =44
Relaxation delay = 1[s]
<4 Repetition time = 4.49175808(s]
& Temp_get = 22.8[dcC]
®
g o7
g =
3
§
i
" L
T T T T T T T
10.0 9.0 8.0 3.0 2.0 ‘ 10 0
BoARSIBLISRRERGSTIDERIFANER £
FHSSARAEES2ARIRRRRLLERIR 2
B S v v R It o v v v e R e ~
X : parts per Million : 1H

'"H NMR (500 MHz, CDCl;) spectrum of(E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methoxybenzene (13h)

S202



%
OMe
Filename = PDG31182F_13C-3.jdf
Author = N.Ahmed
] Experiment = single pulse_dec
s Sample id = 5578218
Solvent = CHLOROFORM-D
= Creation time = 19-JUL-2011 19:10:41
NN 7 Revision time = 5-MAY-2014 19:44:46
Current_time = 8-A0G-2014 20:35:19
o] Data_format = 1D COMPLEX
o Dim size = 26214
Dim title = 13¢
Br 13h Dim units = [ppml
Dimensions -
site = ECX 500
Spectrometer = DELTA2 MMR
]
< Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.82837504 [s]
X domain = 13C
" froq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
w X prescans =4
= X_resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
h Mod_return =1
< Scans = 1000
Total_scans = 1000
X 90 width = 9.62[us]
X acq_time = 0.82837504 [s]
X_angle = 30[deg]
peB| _atn = 7.1[dB,
b X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
nitial wait = 1[s]
a4 Noe = TRUE
= Noe time = 1[s]
Recvr_gain = 58
Relaxation delay = 1[s]
Repetition time = 1.82837504 [s]
Temp_get = 22[dC]
PR
4
g
]
3
g
]
"
® A shi
T T T T T T T T T T T T T T T T T T T
2000 1900 180.0 170.0 160.0 150.0 NTJJ 11:11 1(00 1100 100.0 T]T 800 700 60.0 500 40.0 30.0 200 100 0
[ TR A
a MruasaeA® = - ose p- 1
g 2 EhEggagags g8 333 g
a S ZRISLSqdsy i A= a
g EIEERERERERE ik hBES #
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methoxybenzene (13h)

S203



Electron lonisation WATERS GCT Premier -CAB155 20-May-201410:38:04

PDG3-118 490 (10.409) AM (Cen,4, 99.00, Ar,7000.0,218.99,0.18); Sm (SG, 2x5.00); Sb (2,1.00 ) TOF MS El+
100 189.0716 4.29e3

OMe

O 218.0758

—
O ~
Br 13h
M*] calcd. 312.0150 ey
[M"] caled. : 314.0132
A
202.0766
233.1002
314.0891
233.1690
188.0611 35,0112
163.0579
ol 63,0231 999926 948364 101.0391 1309913 ul | 2340073 2709916 2819665 I "
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

EI (HRMS) spectrum of (£)-1-(4-(4-bromophenyl)but-3-en-1-ynyl)-3-methoxybenzene (13h)

S204



abundance

10.0

9.0

OMe

Br 13i

3.08

2.08

104

& JEOL

—
10.0 2.0

X : parts per Million : 1H

gauzgzezess g
AR RREL L LR &
RN b =

20

1.5753

Filename = PDG31192F_1H-6.jdf
Author = N.Ahmed

Experiment = single pulse.ex2
Sample id = 5527974

Solvent = CHLOROFORM-D
Creation time = 18-JUL-2011 14:12:24
Revision time 5-MAY-2014 21:09:45
Current_time = 5-MAY-2014 21:14:42
Data_format = 1D COMPLEX

Dim size = 26214

Dim title = 1H

Dim units = [ppml

Dimensions -

site = ECX 500
Spectrometer = DELTA2 MMR

Field strength = 11.7473579(T] (500 [MH
X acq duration = 3.49175808(s]

X domain = 1H

X froq = 500.15991521 [MHz]

X offset 5.0 [ppm]

X points

X prescans

1
0.28638868 [Hz]

X resolution =
= 9.38438438 [kHz]
= 1H
= 500.15991521 [MHz]
= 5.0 [ppm]
= 1H
= 500.15991521 [MHz]

' = 5.0 [ppm]

Clipped = FALSE

Mod return =1

Scans =16

Total _scans =16

X _90_width = 13.25[us!

X acq_time 3.49175808 [s]

X_angle 45 [deg]

X atn = 3.99 [dB]

X pulse = 6.625[us]

Irr_mode -

Tri mode = Off

Dante_presat = FALSE

Initial wait = 1[s]

Recvr_gain =44

Relaxation delay = 1[s]

Repetition time = 4.49175808(s]
= 22.8[dC]

Temp_get

S205

"H NMR (500 MHz, CDCls) spectrum of(E)-1-bromo-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (13i)




! @dEDL
= OMe Filename = PD@31179F_13C-3.jaf
Author = N.Ahmed
Experiment = single pulse_dec
Sample id = 5#579210
=3 Solvent = CHLOROFORM-D
= = Creation time = 19-JUL-2011 21:00:09
N 74 Revision time = 5-MAY-2014 21:16:10
Current_time = 5-MAY-2014 21:17:33
o Data_format = 1D COMPLEX
27 Dim size = 26214
13i Dim title = 13¢
Br 1 Dim units = Ippm]
Dimensions -
site = ECX 500
iz Spectrometer = DELTA2 MMR
Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.82837504 [s]
X domain = 13C
] " froq = 125.76529768 [MHz]
e X offset = 100 [ppm]
X points = 32768
X prescans =4
X_resolution = 1.20718268 [Hz]
e X sweep = 39.55696203 [kHz]
S Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
- Mod_return =1
&4 Scans = 1000
Total _scans = 1000
X 90 width = 9.62[us]
X acq_time = 0.82837504 [s]
= X_angle = 30[deg]
- "atn = 7.1[dB,
X pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr atn noe = 21.5[dB]
= Irr noise = WALTZ
é Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
Noe time = 1[s]
&% Recvr_gain = 58
Ll Relaxation delay = 1([s]
Repetition time = 1.82837504 [s]
Temp_get = 21.5[dc]
s =4
g <
]
3
g
]
°

T T T T T T T T T T
100.0 [’0.0 80.0, 700 60.0 500 400 30.0 200 100 0

%

=3

2]
S
>

T T T T
200.0 190.0 180.0 170.0 IMI

il

R
e

=

. ——— f = mew .

T P T ss2 3
£ SEgpd § gas g3 &% g
g EEEESI 85 FEE 4

X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-bromo-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (13i)

S206



Electron lonisation WATERS GCT Premier -CAB155 02-Aug-201214:20:35
PDG3-119 1789 (37.860) AM (Cen,4, 50.00, Ar,7000.0,218.99,0.02); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (1769:2375) TOF MS El+

100 314.0065 481
/
NG

l OMe
Br G 13i

[M*] calcd. 312.0150
312.0153

3130086 @ 510164 3160255

miz
303 304 305 306 307 308 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 324 325

EI (HRMS) spectrum of (E)-1-bromo-4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)benzene (13i)

S207



<]
® OFt @dEDL
= Filename = PDG3184_1H-6.jaf
Author = N.Ahmed
<! NN 7 Experiment = single pulse.ex2
=7 Sample id = S$466813
Solvent = CHLOROFORM-D
Creation time = 29-JUN-2012 13:12:30
13j Revision time 27-SEP-2012 13:14:21
Br Current_time = 10-MAY-2014 19:07:49
Comment = PDG-3-184
o] Data_format = 1D COMPLEX
3 Dim size = 26214
Dim title = 1H
Dim_units = [ppml
Dimensions -
a Site = ECX 500
@ Spectrometer = DELTA2_NMR
=] Field strength = 11.7473579[T] (500 [MH
@ X_acq duration = 3.27417856(s]
X domain = 1H
X freq 500.15991521 [MHz]
X offset 5.0 [ppm]
- X points 32768
o X_prescans - o
P o~ “ X resolution = 0.30542012 [Hz)
=] ol = = X sweep = 10.00800641 [kHz]
<+ o o Irr domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 3.29479384 (ppm]
Tri”domain = 1H
Tri_freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]
C1i] = FALSE
=] Mod_return =1
© - Scans =16
3 Total_scans =16
=
X 90 width = 13.25[us]
X_acq_time = 3.27417856 [s]
X_angle = 45[deg]
X atn = 3.99[dB]
=] X pulse = 6.625[us]
o Irr_mode = Off
Tri_mode = off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain =48
Relaxation delay = 1[s]
Repetition time = 4.27417856(s]
24 Temp_get = 24.3[4C)
g
g
5
3
§
i
= A 1
T T X T T T T T
10.0 9.0 5.0 3.0 2.0 10 0
/A
2928 qz8s
€38 4953
‘i Rl R
X : parts per Million : 1H

"H NMR (500 MHz, CDCls) spectrum of(E)-1-bromo-4-(4-(4-ethoxyphenyl)but- 1-en-3-ynyl)benzene (13j)

S208



e ]
s
OEt
Filename = PDG3184_13C-3.jaf
— Author = N.Ahmed
Experiment = single pulse_dec
2 NP4 Sample id - 58603059
Solvent = CHLOROFORM-D
Creation time = 2-JUL-2012 20:40:42
Revision time = 10-MAY-2014 19:10:24
13] Current_Eime = 10-MAY-2014 19:12:49
Br Comment = PDG-3-184
Data_format = 1D COMPLEX
o Dim size = 26214
e Dim title = 13C
Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X acq duration = 0.82837504 [s]
X_domain = 13C
2 X freq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
24 Clipped = FALSE
Mod_return =1
Scans = 1000
Total scans = 1000
X_90_width = 9.62[us]
X acq_time = 0.82837504 [5]
X angle = 30[deg]
X atn = 7.1[dB]
o X_pulse = 3.20666667 [us]
= Irr_atn_dec = 19.5[aB]
Irr_atn noe = 21.5[4B]
Irr noise = WALTZ
Decoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
- Relaxation delay = 1[s]
= Repetition time = 1.82837504(s]
Temp_get = 24.1[4C)
4
g
]
3
g
]
°
¥ u i ™ Y i
T T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 1600 150.0 1400 .0 1200 1100 1000 90.0  80.0 700 60.0 500 400 300 200 100 0
| K N N
\ X (AN
2 seame o maw 2 e g2 aQ @
2a8Rg 2 g §88 4
z ZhERiR 28 €8 33 @ €
g gEERn § 228 && REs & =
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-bromo-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (13j)

S209



Electron lonisation WATERS GCT Premier -CAB155
PDG3-184 489 (10.394) AM (Cen 4, 100.00, Ar,7000.0,218.99,0.50); Sm (SG, 2x5.00); Sb (2,1.00 )
100 189.0724

i OEt

=

oh
Br 13

[M"] calcd. 326.0306

219.0805
218.0735
190.0814
68.9909 130.9913 201.0761
219.1391
69.0353 [
109.5375 163.0519  188.0846 220.0855
0
40 60 80 100 120 140 160 180 200 220

EI (HRMS) spectrum of (E)-1-bromo-4-(4-(4-ethoxyphenyl)but-1-en-3-ynyl)benzene (13j)

S210

20-May-201411:29:53

300.0096

TOF MS El+
461
328.0277
326.0303

328.1168

329.0246
m/z

320 340



3 @ dEDL
et
= \
< S~
§ = Filename = PDG9196_1H-3.jaf
2 Author = Suneata Sharma
& NS Experiment = single pulse.ex2
24 Sample id = S#454276
= Solvent = CHLOROFORM-D
Creation time = 9-JUN-2014 16:04:43
Revision time 1-JUL-2014 23:07:34
& Br 14a Current_time = 1-J0L-2014 23:17:50
= Data_format = 1D COMPLEX
Dim size = 13107
Dim title = 1H
Dim units = [ppml
24 Dimensions -
@« Site = ECS 400
Spectrometer = JNM-ECS400
Field strength = 9.2982153 [T] (400 [MHz
&3 X acq duration = 2.20725248(s]
X domain = 1H
X_freq = 395.88430144 [MHz]
§ 2 X offset 5 [ppm]
& b} X points 16384
<4 X prescans 5
& X resolution = 0.45305193 [Hz]
= 7.42280285 [kHz]
= 1H
= 395.88430144 [MHz]
2 - 5 lppnl
= 395.88430144 [MHz]
K = 5 [ppm]
Clipped = FALSE
24 Mod return =1
w Scans =16
Total _scans =16
X 90 width = 10[us]
% X acq_time 2.20725248 [s]
X_angle 45 [deg]
X atn = 0.6[dB]
X pulse = 5[us]
Irr_mode = off
24 Tri mode = Off
L Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain =44
Relaxation delay = 2[s]
<4 Repetition time = 4.20725248(s]
o Temp_get = 24.7[4C]
®
g <]
= - 2
8 >
§
s J
°
T T T T T 5 T T T T T
10.0 9.0 8.0 ) 7K 6.0 5.0 4.0 3.0 2.0 10 o
7 /
%’ / k RS \
2IBBPEILSSRE 2
FIndNaE8sEaRE @
O v R -
X : parts per Million : 1H

'H NMR (400 MHz, CDCl;) spectrum of(E)-2-(4-(4-bromophenyl)but-3-en-1-ynyl)thiophene (14a)

S211



N Filename = PDG9196_13C-8.jaf
& / Author = Suneeta Sharma
=3 N / Experiment = gingle pulse dec
Sample id = 5$622614
Solvent = CHLOROFORM-D
Creation time = 10-JUN-2014 01:47:11
Revigion time = 1-JUL-2014 23:19:33
24 Br 14a Current_time 1-J0L-2014 23:37:58
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
& Dim units = [ppml
24 Dimensions -
site = 4
Spectrometer = JNM-ECS400
Field strength = 9.2982153[T] (400 (MHz
o] X _acq duration = 1.048576(s]
= X domain = 13¢
_freq = 99.54517646 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
24 X_resolution = 0.95367432 [Hz]
X sweep = 31.25[kHz]
Irr_domain = 1H
Irr_freq = 395.88430144 [MHz]
Irr offset = 5 [ppm]
w Clipped - F
=7 Mod return =1
Scans = 1500
Total _scans = 1500
X 90 width = 8[us]
= X acq_time = 1.048576(s]
< X_angle = 30[deg]
“atn = 5.8[dB
X pulse = 2.66666667 [us]
Irr_atn_dec = 21.936 [dB;
& Irr atn noe = 21.936[dB]
21 Irr noise = WALT!
Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
Noe time = 1.5[s]
e Recvr_gain = 60
= Relaxation delay = 1.5[s]
Repetition time = 2.548576(s]
Temp_get = 24.1[dc)
s 31
g s
]
3
H
]
B L I, ks
T T T T T T T T T T T T T T T T T T T T T
200.0 190.0 180.0 170.0 160.0 150.0 147.0 Ta}\ 20.0 1100 100.0 TM 800 700 60.0 500 40.0 300 200 100 0
NN \
‘ NN /| lk\
- T mm e o e T LE2
- A3IBBRS a I LEa
g 95nS628 3 § § Hsg
g ¥zhangs g & %GRS
X : parts per Million : 13C

C NMR (100 MHz, CDCls) spectrum of (E)-2-(4-(4-bromophenyl)but-3-en-1-ynyl)thiophene (14a)

S212



[Electron lonisation WATERS GCT Premier -CAB155 01-Jul-201410:05:01

PDG9_196 709 (12.513) AM (Cen 4, 100.00, Ar,7000.0,218.99,0.25); Sm (SG, 2x5.00); Sb (10,1.00 ) TOF MS El+
00 208.0157 3.94e4
N
Z =
NG
Br 14a 209.0378

[ ] [M*] calcd. 287.9608

287.9601
289.9595
X
165.0704
163.0610 |
|
104.0179 210.0460
| 44.9798 68.57933 75 0o4s 130.9939 150.0503 176.0689 207_0304J 242.9881 263.9915 290.9737
0! RIS 5 ~ ¥ ) ! i s . miz
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

EI (HRMS) spectrum of (E)-2-(4-(4-bromophenyl)but-3-en-1-ynyl)thiophene (14a)

S213



<4
=
]
24 -
& Filename = PDG3106_1H-4.jaf
<3 = Author = N.Ahmed
= = Experiment = single pulse.ex2
Br N Sample id - 58481187
Solvent = CHLOROFORM-D
s Creation time = 23-FEB-2011 12:48:53
= Revision time = 4-MAY-2014 19:53:49
= Current_time = 4-MAY-2014 19:55:12
Data_format = 1D COMPLEX
=1 R 15a Dim size = 26214
= G Dim title = 1H
Dim units = [ppml
Dimensions -
site = ECX 500
29 Spectrometer = DELTA2 MMR
oy
=/ Field strength = 11.7473579(T] (500 [MH
sl2 = X acq duration = 3.49175808(s]
= X domain = 1H
g« _freq = 500.15991521 [MHz]
X offset = 5.0 [ppm]
X points = 32768
X prescans =1
- X_resolution = 0.28638868 [Hz]
=7 X sweep = 9.38438438 (kHz)
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
&9 = 1H
é = 500.15991521 [MHz]
= 5.0 [ppm]
pped = FALSE
Mod_return =1
=] Scans =16
i Total_scans =16
X 90 width = 13.25([us]
X acq_time = 3.49175808 [s]
£ X_angle - ag
X atn = 3.99[dB]
X pulse = 6.625[us]
Irr_mode = off
" Tri mode = Off
&3 Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 40
Relaxation delay = 2[s]
=1 Repetition time = 5.49175808(s]
~ Temp_get = 21.9[dc]
4
£ =4
£ =
g
]
s
T T T T i T
10.0 9.0 8.0 7.H\i 50 4.0 3.0 2.0 L0 0
S
CoS8S9ZcELkEEIna28Y2
ATRRRIIAAARASHRRERS,
R S TS I
X : parts per Million : 1H

'H NMR (500 MHz, CDCl;) spectrum of(E)-1-bromo-3-(4-phenylbut-1-en-3-ynyl)benzene (15a)

S214



A @dEDL
E
= Filename = PDG3106_13C-4.jaf
Br N4 Author = N.Ahmed™
- Experiment = single pulse_dec
o Sample id = 5515286
Solvent = CHLOROFORM-D
Creation time = 23-FEB-2011 14:32:09
Revision time = 4-MAY-2014 20:33:58
-] 15a Current_time = 4-MAY-2014 20:35:54
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
29 Dim_units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2 MMR
L
4 Field strength = 11.7473579(T] (500 [MH
X acq duration = 0.83361792(s]
X domain = 13C
" froq = 125.76529768 [MHz]
4 X offset = 100 [ppm]
= X_points = 32768
X prescans =4
X_resolution = 1.19959034 [Hz]
i X sweep = 39.3081761 [kHz)
s Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
“q Mod return =1
= Scans = 1000
Total _scans = 1000
g X 90 width = 9.62[us]
&7 X acq_time = 0.83361792(s]
X_angle = 30[deg]
“atn = 7.1[dB
X pulse = 3.20666667 [us]
= Irr_atn_dec = 19.5[dB]
A Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
= nitial wait = 1[s]
24 Noe = TROE
Noe_time = 1[s]
Recvr_gain = §0
Relaxation delay = 1[s]
e Repetition time = 1.83361792[s]
= Temp_get = 24.9[dcC]
£ -
§ <3
3
H
]
5 Ll
T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 160.0 150.0 147.0 W kzo.o‘\utu 100.0 ﬁ' 80.0 700 600 500 40.0 300 200 100 0
\ NS /k
il VAL S 4 wee
o 2 [+ = B
ERLEE IS IO
8% 2oEasasnag E& &R
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-bromo-3-(4-phenylbut-1-en-3-ynyl)benzene (15a)

S215



)
Electron lonisation

WATERS GCT Premier -CAB155
PDG3-106 1013 (23.632) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.06); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (939:1067)
100

01-Aug-201212:42:01
282.0045

TOF MS El+
6.85e3
284.0005
= i
Br O NS /
15a
[M*] calcd. 282.0044
ES
|
|
|
| 283.0062 | ,oc n0an
|
0 | ) 275.9843 280.9922 | 286.0059  287.9985 294.9695
270 272 274 276 278 280 282 284 286 288 290 292

294

EI (HRMS) spectrum of (£)-1-bromo-3-(4-phenylbut-1-en-3-ynyl)benzene (15a)

S216



50

4.0

3.0

2.0

10

AN

291

102

Me

& JEOL

321

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current_time

Data_format
Dim size
Dim title
Dim units
Diménsions
Site

Spectrometer

Field strength
X_acq duration
X domain

X froq

X offsat

X points

X prescans

X resolution

Clipped

Mod return
Scans

Total _scans

Dante_presat
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp_get

PDG3107_1H-4.jdf
N.Ahmed

single pulse.ex2
54481333
CHLOROFORM-D
23-FEB-2011 12:56:09
4-MAY-2014 20:39:31
4-MAY-2014 20:45:19

1D COMPLEX
26214

1H

[ppm]

ECX 500
DELTA2 NMR

11.7473579 [T] (500 [MH
3.49175808 [s]

1H
500.15991521 [MHz]
5.0 [ppm]

1
0.28638868 [Hz]
9.38438438 [kHz]

1H
500.15991521 [MHz]
5.0 [ppm]

H
500.15991521 [MHz]
5.0 [ppm]
FALSE
1

16
16

13.25 [us]
3.49175808 [s]
45 [deg]

3.99 [dB]
6.625 [us]

Off
FALSE

2(s]
5.49175808 [s]
21.8[4c]

abundance

ZLGLBY S ST ESRNESS Z
4SRRERHGNNANRIE8S &
RGO R Chalv b o

X : parts per Million : 1H

'H NMR (500 MHz, CDCls) spectrum of(E)-1-bromo-3-(4-p-tolylbut-1-en-3-ynyl)benzene (15b)

S217



e
Me @ dEDL
]
S
Filename = PD@3107_13C-4.jaf
Z Author = N.Ahmed
Experiment = single pulse_dec
Br NN =z Sample id = S¥515389
Solvent = CHLOROFORM-D
=] Creation time = 23-FEB-2011 15:02:27
= Revigion time = 4-MAY-2014 20:03:14
15b Current_time = 4-MAY-2014 20:28:38
Data_format = 1D COMPLEX
Dim size = 26214
'S Dim title = 13¢
<7 Dim units = [ppm]
Dimensions -
t = ECX 500
Spectrometer = DELTA2 MMR
Field strength = 11.7473579[T] (500 [MH
© X acq duration = 0.83361792(s]
® X domain = 13¢
“froq = 125.76529768 [MHz]
X offset 100 [ppm]
X points
X prescans 4
w© X resolution = 1.19959034 [Hz]
&7 X sweep = 39.3081761 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
Clipped = FALSE
Mod return =1
= Scans = 814
= Total scans = 814
X 90 width = 9.62[us]
X acq_time = 0.83361792(s]
X_angle = 30[deg’
= “atn
2 X pulse
Irr_atn_dec 19.5
Irr atn noe = 21.5[dB]
Irr noise = WALTZ
Decoupling = TRUE
nitial wait = 1[s]
ol Noe = TROE
. Noe_time = 1[s]
Recvr_gain = 60
Relaxation delay = 1([s]
Repetition time = 1.83361792[s]
Temp_get = 23.7[dcC]
3]
g
g
]
3
E J
4 o " " o " A o Un ek
o ¥ ¥ W
T T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 160.0 150.0 140.0 1¥0 L zmlto 100.0 ru.o 80.0 700 60.0 50.0 400 30.0 zln.u 100 0
/!\\ AR\ /{\\
acmeoaswaTuyg v o zsw e
BT 2 b
EEPAREREE B B L “
EEEELEEERRER 5 b RS =
X : parts per Million : 13C

C NMR (125 MHz, CDCl;) spectrum of (E)-1-bromo-3-(4-p-tolylbut-1-en-3-ynyl)benzene (15b)

S218



Electron lonisation WATERS GCT Premier -CAB155
PDG3-107 419 (9.344) AM (Cen,4, 70.00, Ar,7000.0,218.99,0.30); Sm (SG, 2x5.00); Sb (2,1.00 )
100 202.0678

Br NS //
O 15b

[M*] calcd. 296.0201

215.0875
217.1040
217.1648
0. 630222 689939 94.5329 101.0372 107.5426  139.0537  163.0515 189.0704 :
40 60 80 100 120 140 160 180 200 220

20-May-201410:23:43

TOF MS El+
3.62e4
296.0208
298.0194
298.0916
263.9888 2850119} |
+ m/z
260 280 300

EI (HRMS) spectrum of (E)-1-bromo-3-(4-p-tolylbut-1-en-3-ynyl)benzene (15b)

S219



=4
Filename = PDG4168_1H-8.jaf
= Z Author = N.Ahmed
= Experiment = single pulse.ex2
“ Br N4 Sample id - 58462502
Solvent = CHLOROFORM-D
Creation time = 29-JUN-2012 12:30:53
Revigion time = 17-MAY-2014 19:10:37
Current_Eime = 17-MAY-2014 19:14:09
15¢ Comment = PDG-4-168
Data_format = 1D COMPLEX
<] Dim size = 26214
i Dim_title = 1H
Dim units = [ppm]
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
Field strength = 11.7473579[T] (500 [MH
X_acq duration = 3.27417856(s]
o] X_domain = 1H
- X freq = 500.15991521 [MHz]
X offset = 5.0 [ppm]
X points = 32768
X prescans =1
X resolution = 0.30542012 [Hz]
X sweep = 10.00800641 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
& Irr offset = 3.29479384 [ppm]
31 Tri_domain = 1
Tri freq = 500.15991521 [MHz]
Tri_offset = 5.0 [ppm]
C1i] = FALSE
Mod_return =1
Scans =16
Total_scans =16
X 90 width = 13.25[us]
< X_acqg_time = 3.27417856 [s]
oy X_angle = 45[deg]
X atn = 3.99 [aB]
X _pulse = 6.625[us]
Irr_mode = Off
Tri_mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 50
<] Relaxation delay = 1[s]
- Repetition time = 4.27417856(s]
Temp_get = 25.2[4C)
4
g
]
3
H
]
- A O
T T T T T T T T T T T
10.0 9.0 8.0 ! 7.H\\ 6.0 50 4.0 3.0 20 10 0
7
LUZRRRASLERLISY
A9538RASNRA88NS
N e )
X : parts per Million : 1H

'H NMR (500 MHz, CDCl3) spectrum of(E)-1-bromo-3-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (15c¢)

S220



-
&7 Filename = PDG4168_13C-3.jaf
Author = N.Ahmed
Experiment = single pulse_dec
Z Sample id = 5#604278
Solvent = CHLOROFORM-D
Br NN / Creation_time = 2-J0L-2012 23:42:57
Revision time = 17-MAY-2014 19:16:34
Current_Eime = 17-MAY-2014 19:17:52
Comment = PDG-4-168
15¢ Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13C
Dim_units = [ppml
Dimensions -
site = ECX 500
Spectrometer = DELTA2_NMR
& Field strength = 11.7473579[T] (500 [MH
Py X_acq duration = 0.82837504[s]
X_domain = 13C
X freq = 125.76529768 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
X resolution = 1.20718268 [Hz]
X sweep = 39.55696203 [kHz]
Irr_domain = 1H
Irr_freq = 500.15991521 [MHz]
Irr offset = 5.0 [ppm]
c1 = FALSE
Mod_return =1
Scans = 1000
Total scans = 1000
X_90_width = 9.62[us]
X acq_time = 0.82837504 [5]
X angl = 30[deg]
= X atn = 7.1[4B]
X_pulse = 3.20666667 [us]
Irr_atn_dec = 19.5[dB]
Irr_atn noe = 21.5[4B]
Irr noise = WALTZ
Decoupling = TRUE
Initial wait = 1[s]
Noe = TROE
Noe_time = 1[s]
Recvr_gain = 58
Relaxation delay = 1[s]
Repetition time = 1.82837504[s]
Temp get = 23.5[4C)
g
g
]
3
g
‘ﬁ ‘
T T T T T T T T T T
wl 800 700 60.0 500 40.0 300 200 100 0
A
CoNOTMBOLL BT T e
FEEZAZILC 23T 88 R]E§
BgInagSEaRtEs S asy
REEEEEREREER 23 RS
X : parts per Million : 13C

C NMR (125 MHz, CDCls) spectrum of (E)-1-bromo-3-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (15¢)

S221



Electron lonisation WATERS GCT Premier -CAB155 17-Aug-201212:32:06
PDG4_168+ 1429 (31.258) AM (Cen,4, 100.00, Ar,7000.0,218.99,1.00); Sm (SG, 2x5.00); Sb (5,1.00 ); Cm (1343:1452) TOF MS El+
100 317.9633 5.20e3

oy

/
Br O X /
15¢
315.9656
[M*] caled. 315.9654
N3l
319.9563
313.9792
316.9580 318.9608
25.
314.9384 320.9558 i

0 1 s m/z

308 309 310 31 312 313 314 315 316 317 318 319 320 321 322 323 324 325 326

EI (HRMS) spectrum of (E)-1-bromo-3-(4-(4-chlorophenyl)but-1-en-3-ynyl)benzene (15¢)

S222



o
h— cl Filename = PDG961P_PROTON-6.jdf
Author = nayab
16a Experiment = single pulse.ex2
Sample id = 5$443775
Solvent = CHLOROFORM-D
Creation time = 6-MAR-2014 15:30:04
Revision time 4-JUN-2014 18:10:36
Current_time = 4-JON-2014 18:11:08
Data_format = 1D COMPLEX
Dim size - 26214
Dim title = 1H
® Dim units = [ppml
@ Dimensions -
site = ECS 400
Spectrometer = JNM-ECS400
s |
o Field strength = 9.389766[T] (400 [MHz]
X acq duration = 4.36731904[s]
X domain = 1H
X froq = 399.78219838 [MHz]
X offset 5 [ppm]
X points 32768
X prescans 1
X_resolution = 0.22897343 [Hz]
= 7.5030012 [kHz]
I = 1H
L] = 399.78219838 [MHz]
3
| = 5[ppml
= 1H
= 399.78219838 [MHz]
K = 5 [ppm]
Clipped = FALSE
Mod return =1
Scans =16
Total _scans =16
= X _90_width = 10.75[us!
! X acq_time 4.36731904 [s]
X angTe 45 [deg]
X atn = 1.2[dB]
X pulse = 5.375[us]
Irr_mode = Off
Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain = 40
Relaxation delay = 2[s]
Repetition time = 6.36731904(s]
Temp_get = 19.4[dc]
g
g
5
3
§ %
2
]
- 1
T T T T T T T T
10.0 9.0 50 4.0 3.0 20 1.0 0
e
4
X : parts per Million : 1H

'H NMR (400 MHz, CDCl;) spectrum of(E)- 1-chloro-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16a)

S223



] p— @ d E D L
g = \
et cl Filename = PDG961P_13C-9.jAf
— Author = Sunesta Sharma
Experiment = single pulse_dec
Sample id = 5#603058
16a Solvent = CHLOROFORM-D
Creation time = 6-MAR-2014 22:22:11
] Revigion time = 4-JUN-2014 18:13:01
< Current_Eime = 4-JON-2014 18:15:30
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
Dim units = [ppml
Dimensions -
“ £ = 4
2 Spectrometer = JNM-ECS400
Field strength = 9.2982153 [T] (400 [MHz
X acq duration = 1.048576(s]
X domain = 13c
_freq = 99.54517646 [MHz]
X offset 100 [ppm]
X points
-] X prescans 4
= X_resolution = 0.95367432 [Hz]
X sweep = 31.25[kHz]
Irr_domain = 1H
Irr_freq = 395.88430144 [MHz]
Irr offset = 5 [ppm]
Clipped = FALSE
Mod_return =1
o Scans = 1500
21 Total _scans = 1500
X 90 width = 8[us]
X“acq_time = 1.048576(s]
X_angle = 30[deg’
atn 5.8 [dB:
X pulse 2.66666667 [us]
Irr_atn_dec 21.936 [dB]
e~ Irr atn noe = 21.936[dB]
s Irr noise = WAL
Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
Noe time = 1.5(s]
Recvr_gain = 60
Relaxation delay = 1.5[s]
Repetition time = 2.548576(s]
S Temp_get = 21.3[4c]
g
g
g
L]
; 1L [
]
- . - " N W " e -
T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 160.0 150.0 140.0 ) \to 0 ﬁgu.lu 100.0 jfo 60.0 500 400 30.0 200 100 0
NS /N
mMCwC®ueRTE TS peeq
ALRZREISFIERL 3
RAATHELwAaGSES taea
R O T R R R 55%8
2E2R824a9d9a%
X : parts per Million : 13C

C NMR (100 MHz, CDCls) spectrum of (E)-1-chloro-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16a)

S224



[Electron lonisation = - z ~ WATERS GCT Premier -CAB155 03-Dec-201314:58:17|
PDG9-61P 1276/(28.454) AM (Cen 4, 80.00, Ar,7000.0,218.99,0.03); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (1274:1277) TOF MS El+ |
68.9936 511

100+

16a
[M*] calcd. 338.0862

| |
338.0862
" |
| ‘ 302.1227 ‘
130.9949
| |
| | |
‘ 151.0573 |
|
|
151.5710
\ 300.1086
99.9897 ‘ |[303.1141 |
| 118.9846| | 226.0772 300.0693. || 339.0735
| 43.9875 | 770339 [l “152.0446 263.9523276.0955 | 340.1943 |
| | Lol 2000409 | 360027 I ;
0t et e bt ey || M- N 11174

A ARASATRRRL Frrpee i

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440

EI (HRMS) spectrum of (E)-1-chloro-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16a)

S225



]
\ —_— Filename = PDG931CF_PROTON-7.jdf
— Author = nayab
Experiment = single pulse.ex2
Sample id = MLNR/PDG931CF
16b Solvent = CHLOROFORM-D
Creation time = 30-0CT-2013 19:39:17
Revision time = UG-2014 12:22:25
Current_time = 9-A0G-2014 12:23:10
°
< Data_format = 1D COMPLEX
Dim size = 13107
Dim title = 1H
Dim units = [ppml
Dimensions -
site = ECS 400
Spectrometer = JNM-ECS400
2 Field strength = 9.389766(T] (400 [MHz]
) X acq duration = 2.18365952(s]
X domain = 1H
X froq = 399.78219838 [MHz]
b X offset = 5 [ppm]
X points = 16384
X prescans =1
X_resolution = 0.45794685 [Hz]
X sweep = 7.5030012 [kHz]
Irr_domain = 1
2 Irr_freq = 399.78219838 [MHz]
- Irr offset = 5 [ppm]
Tri_domain = 1H
Tri freq = 399.78219838 [MHz]
e Tri offeet = 5 [ppm]
a Clipped = FALSE
2 Mod return =1
& N ] Scans =16
Total _scans =16
X 90 width = 10.75[us]
X acq_time = 2.18365952([s]
X angTe = 45[deg]
X atn = 1.2[dB]
X pulse = 5.375[us]
Irr_mode = Off
Tri mode = Off
Dante_presat = FALSE
& Initial wait = 1[s]
= Recvr_gain =34
Relaxation delay = 2[s]
Repetition time = 4.18365952(s]
Temp_get = 19.9[dc]
g
g
5
3
§
2
]
- w
T T T T T . T T T T T
10.0 9.0 8.0 7&\&0 A 3.0 2.0 ) 1.0 0
N : /A
HOBSTZNNE SR LES2HBIER A8 HE28
HERURIISRR8RAGSERAGR £gss 393
B R e ey e —_———
X : parts per Million : 1H

"H NMR (400 MHz, CDCl;) spectrum of(E)- 1-ethoxy-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16b)

S226



s —
— OEt
Filename = PDG931CF_CARBON-5.jdf
Author = nayab
16b Experiment = single pulse dec
Sample id = MLNR/PDG931CF
Solvent = CHLOROFORM-D
Creation time = 31-0CT-2013 13:54:43
-5 Revision time 3-MAY-2014 22:50:52
Current_time = 3-MAY-2014 22:51:32
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
Dim units = [ppml
Dimensions -
w] Site = 4
p-- Spectrometer = JNM-ECS400
Field strength = 9.389766(T] (400 [MHz]
X acq duration = 1.04333312(s]
X domain = 13C
" freq = 100.52530333 [MHz]
X offset = 100 [ppm]
X points = 32768
p i X prescans -4
° X_resolution = 0.95846665 [Hz]
X_sweep = 31.40703518 [kHz)
Irr_domain = 1H
Irr_freq = 399.78219838 [MHz]
Irr offset = 5 [ppm]
Clipped = FALSE
Mod_return =1
& Scans = 1024
21 Total _scans = 1024
X 90 width = 8.5[us]
X“acq_time = 1.04333312(s)
X_angle = 30[deg]
atn = 5[dB:
X pulse = 2.83333333 [us]
Irr_atn_dec = 21.79[dB]
a Irr atn noe = 21.79[dB]
= Irr noise = WALTZ
Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
Noe_time = 2[s]
Recvr_gain = 58
Relaxation delay = 2[s]
Repetition time = 3.04333312(s]
] Temp_get = 20.1[4c]
g
g
g
L]
g
= L
bl . e
T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 1600 150.0 MTO Ifo 500 400 300 200 100 0
| I\
e ] a
Z 2388 2
£ G425 .
e E L4
o 2888
X : parts per Million : 13C

C NMR (100 MHz, CDCls) spectrum of (E)-1-ethoxy-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16b)

S227



Electron lonisation WATERS GCT Premier -CAB155 23-Dec-201311:38:30
PDG9-31CF 903'(21.615) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.03); Sm (SG, 2x5.00); Sb (10,1.00) TOF MS El+
[ 100 348.1518 1.80e4

16b
[M*] calcd. 348.1514

289.1074
320.1345
349.1676
1
276.1046
68.9935 131.5442_150.0500 213.0689 . 350.1552  405.0776

S PRSPy 5 W 3 D U R NaB PG s l, L l 1’ ¢ . mlz

50 100 150 200 250 300 350 400 450 500 550 600 650 700

EI (HRMS) spectrum of (£)-1-ethoxy-4-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)benzene (16b)

S228



abundance

6.0

50

4.0

3.0

2.0

N\

& JEOL

— S
— N\
16¢c
2
J J& -
; ‘ T ‘ ‘ : :
10.0 9.0 50 4.0 3.0 2.0 1.0

X : parts per Million : 1H

1.5382

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current_time

Data_format
Dim size
Dim title
Dim units
Diménsions
Site

Spectrometer

Field strength
X_acq duration
X domain

X froq

X offsat

X points

X prescans

X resolution

Clipped

Mod return
Scans

Total _scans

Dante_presat
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp_get

PDG9197_1H-3.jdf
Suneeta Sharma
single pulse.ex2
54457603
CHLOROFORM-D
9-JUN-2014 16:12:06
24-JUN-2014 17:42:09
24-J0N-2014 17:46:46

1D COMPLEX
13107

1H

[ppm]

ECS 400
JINM-ECS400

9.2982153 [T] (400 [MHz
2.20725248 [s]

1H

395.88430144 [MHz]
5 [ppm]

16384

1

0.45305193 [Hz]
7.42280285 [kHz]
1H
395.88430144 [MHz]
5 [ppm]

H
395.88430144 [MHz]

5 [ppm]
FALSE
1

16
16

10 [us]
2.20725248 [s]
45 [

2(s]
4.20725248 [s]
24.8[acC]

'H NMR (400 MHz, CDCl;) spectrum of(E)-2-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)thiophene (16¢)

S229




g @dEDL
s
\ — I Filename = PDG9197_13C-10.jdf
—_— \ Author = Sunesta Sharma
Experiment = single pulse_dec
16 Sample id = S#621626
[+ Solvent = CHLOROFORM-D
v Creation time = 9-JUN-2014 23:31:38
= Revigion time = 24-JUN-2014 17:48:33
Current_time = 24-JON-2014 17:50:41
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
Dim units = [ppml
Dimensions -
Site = 4
-] Spectrometer = JNM-ECS400
S
Field strength = 9.2982153[T] (400 (MHz
X _acq duration = 1.048576(s]
X domain = 13¢
_freq = 99.54517646 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans -4
X_resolution = 0.95367432 [Hz]
X_sweep = 31.25[kHz]
24 Irr_domain = 1H
Irr_freq = 395.88430144 [MHz]
Irr offset = 5 [ppm]
Clipped - F
Mod_return =1
Scans = 1500
Total_scans = 1500
X 90 width = 8[us]
X“acq_time = 1.048576(s]
o X_angle = 30[deg]
S atn = 5.8[dB
X pulse = 2.66666667 [us]
Irr_atn_dec = 21.936 [dB;
Irr atn noe = 21.936[dB]
Irr noise = WAL
Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
Noe time = 1.5[s]
- Recvr_gain = 60
21 Relaxation delay = 1.5[s]
Repetition time = 2.548576(s]
Temp_get = 24.4[dcC)
g
g
g
L]
o M - " - | " "
L " " it u u W
T T T T T T T T T T T T T T T T T T T T T
200.0 190.0 180.0 170.0 160.0 150.0 ur.n 1F].lh 0.0 llﬂ]tl 100.0 fTO i 84].1]K 70.0  60.0 500 400 300 200 100 0
| \\\\\ | /N
© o mBrumC o ggme g9
Y S E23 BE7
EEEEE A EEL LR
X : parts per Million : 13C

3C NMR (100 MHz, CDCls) spectrum of (E)-2-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)thiophene (16¢)

S230



Electron lonisation WATERS GCT Premier -CAB155 01-Jul-201410:36:58
PDG9_197 1177 (18.753) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.25); Sm (SG, 2x5.00); Sb (2,1.00) TOF MS El+
100 310.0815 4.09e3

16¢
[M*] calcd. 310.0816

308.0667
68.9927
311.0766
130.9921 o 0822776 0895
so0318  [131:0397 1760551 ‘ 312.0685 sikass =
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

EI (HRMS) spectrum of (E)-2-(4-(4-(phenylethynyl)phenyl)but-3-en-1-ynyl)thiophene (16¢)

S231



-  BdJEOL

<4
-
Filename = PDG967_PROTON-7.jdf
\ / Author = nayab
\ N / Experiment = gingle pulse.ex2
Sample id = 5$412776
Solvent = CHLOROFORM-D
Creation time = 12-MAR-2014 14:08:23
Revigion time = 4-MAY-2014 17:31:14
% Current_time = 4-MAY-2014 17:42:38
I Data_format = 1D COMPLEX
16d Dim size = 26214
Dim title = 1H
Dim units = [ppml
Dimensions -
site = 4
Spectrometer = JNM-ECS400
o Field strength = 9.389766[T] (400 [MHz]
& X acq duration = 4.36731904(s]
© X domain = 1H
> ; _freq = 399.78219838 [MHz]
¢ S X offset = 5 [ppm]
A = X points = 32768
X prescans =1
= vl X_resolution = 0.22897343 [Hz]
J a X sweep = 7.5030012 [kHz]
J Irr_domain = 1H
Irr_freq = 399.78219838 [MHz]
Irr offset = 5 [ppm]
= 1H
= 399.78219838 [MHz]
= 5 [ppm]
pped = FALSE
Mod_return =1
=16
Total _scans =16
10.75 [us]
4.36731904 [s]
45 [deg]
1.2[dB]
5.375 [us]
ofe
® off
Dante_presat FALSE
Initial wait 1(s]
Recvr_gain 38

Relaxation delay
Repetition time
Temp_get

2[s]
6.36731904 [s]
21.7 [4C]

abundance
10
1
IR
RN
HHT e e
Il ET50e
ggrsaal
g8e 53
© o
o0 Y
o
=
AR

23708

X : parts per Million : 1H

'H NMR (400 MHz, CDCl;) spectrum of (E)-1-(phenylethynyl)-3-(4-p-tolylbut-1-en-3-ynyl)benzene (16d)

S232



o]
Me
e
= Filename = PDG967_13C-4.jaf
\ / Author = Suneeta Sharma
\ 4 / Experiment = gingle_pulse dec
Sample id = 5$638944
=4 Solvent = CHLOROFORM-D
Creation time = 13-MAR-2014 09:55:00
Revision time = 4-MAY-2014 10:03:42
Current_time = 4-MAY-2014 10:04:13
24 Data_format = 1D COMPLEX
Dim size = 26214
16d Dim title = 13¢
Dim units = [ppml
p Dimensions -
27 sit = 4
Spectrometer = JNM-ECS400
Field strength = 9.2982153[T] (400 (MHz
P X _acq duration = 1.048576(s]
S X domain = 13¢
_freq = 99.54517646 [MHz]
X offset = 100 [ppm]
X points = 32768
] X prescans =4
< X_resolution = 0.95367432 [Hz]
X sweep = 31.25[kHz]
Irr_domain = 1H
Irr_freq = 395.88430144 [MHz]
i Irr offset = 5 [ppm]
s Clipped - F
Mod_return =1
Scans = 1000
Total_scans = 1000
i
= X_90_width = 8us]
X acq_time = 1.048576(s]
X_angle = 30[deg]
atn = 5.8[dB
21 X pulse = 2.66666667 [us]
Irr_atn_dec = 21.936 [dB;
Irr atn noe = 21.936[dB]
Irr noise = WAL
o Decoupling = TRUE
27 Initial wait = 1[s]
Noe = TROE
Noe time = 1.5[s]
Recvr_gain = 60
a Relaxation delay = 1.5[s]
=7 Repetition time = 2.548576(s]
Temp_get = 21.4[dcC]
g =4
g &
]
3
E ,|
. . o) ;

T T T

T T T T T T T T T T T T
200.0 190.0 180.0 170.0 160.0 150.0 143.0 130.0 .0 “0(] 100.0 80.0 1 700 60.0 500 400 300 20.0 10.0 0
2RSS /N A |

\\

SeRUTEURSEUEEE  SANY IS .,
855780352330 2B8% kiR z
R L “
2BSERARRRANNSE  5REE REE &

X : parts per Million : 13C

C NMR (100 MHz, CDCls) spectrum of (E)-1-(phenylethynyl)-3-(4-p-tolylbut-1-en-3-ynyl)benzene (16d)

S233



Electron lonisation -5 —C 1 Pre: . WATERS GCT Premier -CAB155_ . 41. 14-Mar-201412:16:27|
PDGY:671558(15:27 1) AM(Ceny4, 100.00,(Ar,7000.0,218.99,1.00); Sm (SG, 2x5.00); Sb (10,1.00 ) OF TOF MS El+
100+ 302.1098 2.94e3

| ) <8

\\ . // 318.1407

16d |
[M*] calcd. 318.1409 ;

|
)
|
|
68.9962 130.9927 207.0340 300.0971 319.1430
| 151.0576
0.1570
\ : 151.5509 ‘ 263.9868 5
y | 73.0523 gg [ Il 202.0839 26.0751 -9868281.0472 |
| 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

EI (HRMS) spectrum of (£)-1-(phenylethynyl)-3-(4-p-tolylbut-1-en-3-ynyl)benzene (16d)

S234



i A dEDL
S
=]
& Filename = PDG1133II_1H-10.jdf
Author = Suneeta Sharma
Experiment = single pulse.ex2
Sample_id = 54445457
Solvent = CHLOROFORM-D
Creation_time = 21-FEB-2015 15:47:01
8 Revision time = 24-FEB-2015 21:42:16
Current_time = 24-FEB-2015 21:42:40
Data_format = 1D COMPLEX
Dim size = 13107
Dim_title = 1H
o] Dim units = [ppm]
IS Dimensions =x
Site = ECS 400
Spectromater = JNM-ECS400
Field strength = 9.2982153[T] (400 [MHz
X_acq duration = 2.20725248[s]
& o X_domain = 1H
- X _freq = 395.88430144 [MHz]
Q X offset = 5[ppm]
B X points - 16384
5 X prescans =1
e X resolution = 0.45305193 [Hz]
= o X_sweep = 7.42280285 [kHz]
i IFr_demain = 1H
o Irr freq = 395.88430144 [MHz]
= Irr offset = 5[ppn]
o Tri_domain = 1
Tri_freq = 395.88430144 [MHz]
Tri_offset = 5 [ppm]
3 Clipped = FALSE
Mod_return =1
Scans =16
Total scans =16
X 90 width = 10[us]
<] X acq_time = 2.20725248 [5]
@ X angTe - gl
Xatn = 0.6[dB]
X_pulse = 5[us]
Irr_mode = Off
Tri mode = Off
Dante_presat = FALSE
S Initial wait = 1ls]
Recvr_gain = 46
Relaxation delay = 1[s]
Repetition time = 3.20725248[s]
Temp_get = 23.7[4C]
=]
g =
g
g
<
g
? S
T T T T T T T T T T T
" " M//A\Q\k\% B B ! | B | ! 0
SIRKNZSERSLSHEET 8 9 a
BN R A B 2 2 @
FEERRRSLNEE R _TH 8 & b
A L SRV R e dv ) - & -
X : parts per Million : 1H

'H NMR (400 MHz, CDCl;) spectrum of (E)-1-methoxy-4-((4-(4-p-tolylbut-1-en-3-ynyl)phenyl)ethynyl)benzene (16e)

S235



HJEOL

Revision time
Current_time

24-FEB-2015 18:35:47
24-FEB-2015 18:37:00

Filename = PDG1133_II_13C-4.jdf
Ruthor = Suneeta Sharma
Experiment = single pulse dec
Sample id = 5#605955

- Solvent = CHLOROFORM-D

2 Creation time = 24-FEB-2015 03:28:39

Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13C
Dim units = Ippm]
Dimensions =X

= ECS 400
Spectrometer = JNM-ECS400

Field strength
X_acq duration

9.2982153 [T] (400 [MHz
1.048576 (5]

X_domain = 13¢
freq = 99.54517646 [MHz]
X offset = 100 [ppm]
o X points = 32768
< X_prescans =4
X_resolution = 0.95367432 [Hz]
X sweep = 31.25[kHz]
Irr_domain = 1H
Irr freq = 395.88430144 [MHz]
Irr offset = 5[ppm]
Clippad = TRU]
Mod_return =1
Scans = 1500
Total scans = 1500
X 90 width = us
X“acq_time = 1.048576(s]
X_angle = 30[deg]
Xatn = 5.8[dB.
X_pulse = 2.66666667 [us]
Irr_atn_dec = 21.936[dB
= Irr_atn_noe = 21.936 [dB]
Irr noise = WALTZ
Decoupling = TRUE
Initial wait = 1ls]
Noe = TRUE
Noe_time = 1.5[s]
Recvr_gain = 60
Relaxation delay = 1.5[s]
Repetition time = 2.548576[s]
Temp_get = 21.9[dC]
®
g
=
:
]
3

T T T T T T T T - T T
200.0 190.0 180.0 170.0 167.0 150.0 1?70 / ;KO\\QQ\Q)Q 100.0 /9”\ 300\70.0 60.0 ‘ 500 40.0  30.0 To 100 0
© ToRommoar aoRe weas gs© ° -
% ZLEEREERRE 08 2382 =8¢ 2 H
° SIRSET==wacaSa s oee L @
& SPud et e SSgE Erg ¥ =
= 2228884948408 :

X : parts per Million : 13C

BC NMR (100 MHz, CDCl3) spectrum of (E)-1-methoxy-4-((4-(4-p-tolylbut-1-en-3-ynyl)phenyl)ethynyl)benzene (16e)

S236



|[Electron lonisation

100

957

MeO

~ WATERS GCT Premier -CAB155

[M"] calcd. 348.1514

130.9957
69.0349

43.9952

( 131.0510

} | 60,0674 174.0690

3 100.0248

151.5522
: 7310498 113.9883 W% 174.1399
| 44.0513 | . L |
i (VSASESASNSNS ESNTY N NTYS SN | T D PR

40 60 80 100 120 140 160 180

EI (HRMS) spectrum of (£)-1-methoxy-4-((4-(4-p-tolylbut-1-en-3-ynyl)phenyl)ethynyl)benzene (16e)

200

TOF MS El+
348.1528 268
Me
348.2715
2190563
349.1536
289.1120 HeSSe8
263.9924
3 2301210, 349.2667
v
219.1587 2o40828 [ 305 1397
207.0514 239.0938 ‘ |
318.0895
l 239.1589 , 849.3289
bl ARSI Y bl 2
220 240 260 280 300 320 340 360 380

S237

PDG11-33+ 1590 (24.261) AM (Cen,4, 70.00, Ar,7000.0,218.99,10.00); Sm (SG, 2x5.00); Sb (10,1.00 )
68.9:

23-Feb-201517:01:29




w ]
o
-1
o
o
& £
Filename = PDG1138III_PROTON-6.j
el OMe Author = nayab -
Experiment = single pulse.ex2
-1 Sample id = 54396022
« Solvent = CHLOROFORM-D
Creation time = 23-FEB-2015 13:23:32
<3 Revision time = 24-FEB-2015 18:29:04
o Current_time = 24-FEB-2015 18:30:06
s o Data_format = 1D COMPLEX
e Dim_size = 26214
% 1 Ly Dim_title = 1H
- Dim units = [ppm]
& Dimensions =x
e G Site = ECS 400
] Spactromater = JNM-ECS400
o
-7 Field strength = 9.389766[T] (400 [MHz]
X_acq duration = 4.36731904[s]
] X domain = 1H
- " freq = 399.78219838 [MHz]
<] X offset = 5[ppm]
g X points = 32768
X prescans =1
o X resolution = 0.22897343 [Hz]
bl X sweep = 7.5030012 [kHz]
- Irr_domain = 1H
a4 Irr_freq = 399.78219838 [MHz]
Irr offset = 5[ppn]
] Tri_domain =1
Tri_freq = 399.78219838 [MHz]
Tri_offset = 5 [ppm]
<4 Clipped = FALSE
- Mod_return =1
o Scans =16
21 Total scans =16
%] X 90 width = 10.75[us]
< X acq time = 4.36731904 [s]
X angTe = 45[deg,
S X_atn = 1.2[aB]
X_pulse = 5.375[us]
e Irr_mode = Off
= Tri mode = Off
Dante_presat = FALSE
b Initial wait = 1ls]
= Recvr_gain = 36
- Relaxation delay = 2[s]
=7 Repetition time = 6.36731904[s]
Temp_get = 21.7[4C]
|
s
@
g aj
g <
<
g -]
5 3
- il
T T T T T T T T T T T
10.0 9.0 %\\\L&U\& 5.0 4.0 3.0 2.0 L0 0
SERIYRLRE2SH2RREETINR £ I
BEREEIRSIRSELIRLEHLESR 8 b
e A e SR I R R Y b -
X : parts per Million : 1H

'H NMR (400 MHz, CDCls) spectrum of (E)-1-fluoro-4-((4-(4-(4-methoxyphenyl)but- 1-en-3-ynyl)phenyl)ethynyl)benzene (16f)

S238



Filename = PDG1138_III 13C-4.jdf
Author = Suneeta Sharma
Experiment = single pulse dec
Sample_id = 54607672
Solvent = CHLOROFORM-D
Creation_time = 24-FEB-2015 07:59:57
Revision time = 24-FEB-2015 18:39:04
Current_time = 24-FEB-2015 18:40:15
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
Dim units = Ippml
Dimensions =X
= ECS 400
Spectrometer = JNM-ECS400
-
= Field strength = 9.2982153 [T] (400 [MHz
X_acq duration = 1.048576(s]
X_domain = 13¢
freq = 99.54517646 [MHz]
X offset = 100 [ppm]
X points = 32768
X_prescans =4
X_resolution = 0.95367432 [Hz]
X sweep = 31.25[kHz]
Irr_domain = 1H
Irr freq = 395.88430144 [MHz]
Irr offset = 5[ppm]
Clippad = FALSE
o Mod_return =1
Scans = 1500
Total scans = 1500
X 90 width = us
X“acq_time = 1.048576(s]
X_angle = 30[deg]
Xatn = 5.8[dB.
X_pulse = 2.66666667 [us]
Irr_atn_dec = 21.936[dB
Irr_atn nos = 21.936 [aB]
Irr noise = WALTZ
Decoupling = TRUE
- Initial wait = 1ls]
= Noe = TRUE
Noe_time = 1.5[s]
Recvr_gain = 60
Relaxation delay = 1.5[s]
Repetition time = 2.548576[s]
Temp_get = 21.6[dC]
®
g
=
:
]
=

T T T T T T
200.0 190.0 180.0 170.0 ITK‘) 150.0 1400

w0 “omLEamuLmRLnE  OO® ESa ©
X3 SRIENERRI DS S  ghnn gSn =4
rEr ARSEAERERRZRLE Szog d3E 2
Bae HRGISREaqn e SE SSaRSs b
“oa B e e A D L

gze geEpiaggayeeze  SFEEERE 8
Len fepichuhufufiisisfatatatatal

@
a

X : parts per Million :

C NMR (100 MHz, CDCl3) spectrum of (E)-1-fluoro-4-((4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)ethynyl)benzene (16f)

S239



Electron lonisation ~ WATERS GCT Premier -CAB155 i 23-Feb-201514:49:56
PDG11-38 1324 (20.714) AM (Cen 4, 100.00, Ar,7000.0,218 99,20.00); Sm (SG, 2x5.00); Sb (10,1.00 ); Cm (1320:1325) TOF MS El+
100 68.9965 1.98e3

| |
U WO
16f

| | F
| ‘ [M"] calcd. 3521263

3521277
|
219.0576 |
= F,9»0309 130.9911
1 { ‘ ‘ 352.2229
‘ 131.0297 ‘
‘ i
‘ |
i | 307.0896 3
‘ | _309.1348 |
‘ 43.9928 292 Fed ‘ | 3831349 |
‘ | ( 99.9948 S 200335 ‘ 281.0769 1
i 991 |
‘ | 353.2141
\440260 100.0396 153.5476 | T— ‘ 204.1027 || |
| 4 730830 1 143.5599 176.0629 ‘ - 13201011 354.1222 ‘
[ | | ' I 253.0409 | 5 |
'S NSRS N WWRSUNUUUUUA SR R NSNS (WO e ettt gttt o WALl "
| 40 60 80 100 120 180 200 220 240 260 280 300 320 340 360 |

EI (HRMS) spectrum of (E)-1-fluoro-4-((4-(4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)ethynyl)benzene (16f)

S240



0.7

0.6

0.3

Me\:

444

B

214

0.88

Me

kS

& JEOL

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current_time

Data_format
Dim size
Dim title
Dim units
Diménsions
Site

Spectrometer

Field strength
X_acq duration
X domain

X froq

X offsat

X points

X prescans

X resolution

Clipped

Mod return
Scans

Total _scans

Dante_presat
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp_get

PDG952_PROTON-8.jdf
nayab
single pulse.ex2
54415560
CHLOROFORM-D
-MAR-2014 14:25:18
30-JUL-2014 00:27:19
30-J0L-2014 00:27:31

1D COMPLEX
26214

1H

[ppm]

ECS 400
JNM-ECS400

9.389766[T] (400 [MHz]
4.36731904 [s]

1H
399.78219838 [MHz]
5 [ppml

32768
1

0.22897343 [Hz]
7.5030012 [kHz]

1H

399.78219838 [MHz]

5 [ppm]
H

399.78219838 [MHz]

5 [ppm]
FALSE
1

16
16

10.75 [us]
4.36731904 [s]
45 [deg]

1.2[dB]
5.375[us]
££

Off
FALSE

2[s]
6.36731904 [s]
22.2[4c]

abundance
-
»
s

-
; T T : : - - - - - -
10.0 9.0 8.0 0 6.0 5.0 4.0 3.0 2.0 1.0 0
/ km\
4SS A
BEPBIHRBBENNSTRE =b 1 b
FETELERELARINELSR as %
R AR R bcdahhiv] a4 o

X : parts per Million : 1H

'H NMR (400 MHz, CDCl3) spectrum of (E)-4-methyl-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17a

S241



& JEOL

E_Me\: Me

0.5

04

Filename = PDG952_13C-5.jaf
Author = Suneata Sharma
Experiment = single pulse_dec

e Sample id = 5$400776

s Solvent = CHLOROFORM-D
Creation time = 6-MAR-2014 15:38:32
Revision time = 3-MAY-2014 23:02:09
Current_time = 3-MAY-2014 23:05:03

Data_format

Dim size

Dim title

Dim units

Diménsions
&

8:
Spectrometer

Field strength
X_acq duration

X prescans
X resolution
X sweep
Irr_domain
Irr_freq

Irr offset
Clipped
Mod_return
Scans
Total_scans

Irr noise

Decoupling
nitial wait

Noe

Noe_time

Recvr gain

1D COMPLEX
26214

13¢

[ppm]

4
JNM-ECS400

9.2982153 [T] (400 [MHz
1.048576[s)
3

c
99.54517646 [MHz]
100 [ppm]
32768

4
0.95367432 [Hz]
31.25[kHz]

1H
395.88430144 [MHz]
g(PPﬂl]

1
1500
1500

8 [us]
1.048576 (5]
30[deg]

5.8 [dB.
2.66666667 [us]
21.936 [dB;
21.936 [dB]

1.5(s]
2.548576 8]
21.4[4c]

Relaxation delay
Repetition time
Temp_get

B

0.1

abundance

‘ WL L

" Yo 4 u b s "

T T T T T
80.0 700 60.0 500 40.0 30.0

200.0 1900 180.0 170.0 160.0 150.0 ly)i lﬁ‘\ 120&110.? 100.0 Tlr ?(.0 10.0 0
L (
74 / s\ ‘\
=wROSASOVUSORN b < -3 xTe
EZISFICLSBZRNE  EBE 438 a8
nINVasauLaEoas ig ree =
SEELLURRANESSE  HE® BEE |R

X : parts per Million : 13C

C NMR (100 MHz, CDCls) spectrum of (E)-4-methyl-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17a)

S242



[Electron lonisation =5 G | - CA WATERS GCT Premier -CAB155 4153  06-Mar-201413:17:47|
PDGY_52'627((16:555) AM (Cen 4, 80 00,'Ar,7000.0,218.99,0.25); Sm (SG, 2x5.00); Sb (10,1.00) TOF MS TOF MS ElI+ {
100 308.1563 1.25e4|

17a 293.1388
[M*] calcd. 308.1565

%

|
|
[
|
68.9965
|

278.1153
130.9886
| |
ere:1052 ||309.1586
‘ ‘ 2020815 217.1045 1
[ 69.0310 138.0456 |
| B 263.9828
| [ 65.0459 ‘[/77 0403  99.9901 126.0507 P 152.0652 189.0746 218.1093 2521043 310.1690
|0 S M L.~ Sy NS N N .MT,JL et e 2 _.[.ll'.v S 1 S 111 P ||
| 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

EI (HRMS) spectrum of (£)-4-methyl-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17a)

S243



abundance

& JEOL

Me
Me
/
3 NN 72
17b
s
s
2
3
2
R i
3_
5 ﬁ
N L
10.0 9.0 8.0 .0 6.0 50 4.0 3.0 2.0 1.0
P\ Ny A
QUCRRARLEI2L2EINA _e
CETRTIIRANSEEEEET b

X : parts per Million : 1H

Filename = PDG959_PROTON-9.jdf
Author = nayab
Experiment = single pulse.ex2
Sample id = S$443628
Solvent = CHLOROFORM-D
Creation time = 6-MAR-2014 15:23:57
Revision time = 9-AUG-2014 12:35:38
Current_time = 9-A0G-2014 12:38:11
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 1H
Dim units = [ppml
Dimensions -
site = ECS 400
Spectrometer = JNM-ECS400
Field strength = 9.389766[T] (400 [MHz]
X acq duration = 4.36731904(s]
X domain = 1H
" froq = 399.78219838 [MHz]
X offset = 5 [ppm]
X points = 32768
X prescans =1
X_resolution = 0.22897343 [Hz]
X sweep = 7.5030012 [kHz]
Irr_domain = 1H
Irr_freq = 399.78219838 [MHz]
Irr offset = 5 [ppm]
= 1H
= 399.78219838 [MHz]
= 5 [ppm]
pped = FALSE
Mod_return =1
Scans =16
Total _scans =16
X 90 width = 10.75[us]
X acq_time = 4.36731904 [s]
X_angle = 45[deg]
X atn = 1.2([dB]
X pulse = 5.375[us]
Irr_mode = off
Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
Recvr_gain =36
Relaxation delay = 2[s]
Repetition time = 6.36731904 [s]
Temp_get = 19.1[dc]

S244

'H NMR (400 MHz, CDCl;) spectrum of (E)-4'-methyl-3-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17b




abundance

Me

17b

AN

Me

& JEOL

T T T T T T
200.0 190.0 180.0 170.0 160.0 150.0 1.

X : parts per Million : 13C

141.6575
140.8145
138.3619
137.9117
137.3081
136.8291
131.4066
129.5193
129.1169
1272104

T

e

T T
.0 1100 100.0

\'\\\\\ \\ T]

126.9709
124.9782
1247483
120.2839
108.5863

3
8

92.1369

T

T T T
80.0 700 60.0 50.0

A

77.3257
77.0000
76.6839

30.0

=

21.5108
21.1084

Filename
Author

Creation time
Revision time
Current_time

Data_format
Dim size
Dim title
Dim units
Diménsions
Site

Spectrometer

Field strength
X_acq duration

X prescans
X resolution
X sweep
Irr_domain
Irr_freq

Irr offset
Clipped
Mod_return
Scans
Total_scans

Irr_atn noe

Irr noise

Decoupling
nitial wait

Noe

Noe_time

Recvr gain

Relaxation delay

Repetition time
Temp_get

PDG959_13C-4.jdf
Suneeta Sharma
single pulse dec
54600109
CHLOROFORM-D
6-MAR-2014 21:14:40
3-MAY-2014 23:12:27
3-MAY-2014 23:12:55

1D COMPLEX
26214

13¢

[ppm]

4
JNM-ECS400
9.2982153 [T] (400 [MHz
1.048576[s)
3¢
99.54517646 [MHz]
100 [ppm]
32768

4
0.95367432 [Hz]
31.25[kHz]

1H
395.88430144 [MHz]
g(PPm]

1
1500
1500

8 [us]
1.048576 (5]
30[deg]

5.8 [dB.
2.66666667 [us]
21.936 [dB;
21.936 [dB]

1.5(s]
2.548576 8]
21.4[4c]

S245

C NMR (100 MHz, CDCls) spectrum of (E)-4'-methyl-3-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17b)




[Electron lonisation <5 G i Fremier - . WATERS GCT Premier -CAB155 /i 141 4.11:34 06-Mar-201414:11:34)
PDG9_59:640((16:793) AM (Cen4, 80 00, Ar7000 0,218.99,0.25); Sm (SG, 2x5.00); Sb (10,1.00) OF MS El+ TOF MS El+
100 2 308.1562 1.42e41

[M*] calcd. 308.1565

293.1421
| 98,6909 130.9907 |

‘ | [ |309.1592 i
27,1181 2521289

69.0306 |

2 138.0454 202.0799 [ |

44,0095 [[70.0114 99.9916 118.9878 153.0753 ?15?897 SESTIES | | Lsm 1793 ;

(I e s s =AY RCAUSERPONS s S N Y WYY T 51 8 R\ FSMIIE | FHASR I S miz |

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 |

EI (HRMS) spectrum of (£)-4'-methyl-3-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17b)

S246



abundance

8.0

7.0

6.0

5.0

4.0

3.0

2.0

10

EtO <4!D} <ii> N\

17c

4.33

Me

HJEOL

g

}s §

N :

L -
) J
B N B N

BRNEEgEsTaaE 22 B8 2 ERYAS
FEE5YR888NT825489% s28% & wE3q
L N N N N N N ) TEET o —

X : parts per Million : 1H

Filename
Ruthor
Experiment
Sample id
Solvent
Creation_time
Revision time
Current time

Data_format
Dim_size
Dim_title
Dim units
Dimensions
Site
Spectrometer

Field strength
X_acq_duration
X_domain
freq

X offset

X points

X prescans

X resolution
X sweep

Irr domain

Irr freq

Irr offset
Tri_domain
Tri_freq
Tri_offset
Clipped
Mod_return
Scans

Total scans

Dante_presat
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp_get

IEEREERE]

AR ]

(EEEEEREERERE]

PDG1132II 1H-7.jdf
Suneeta Sharma
single pulse.ex2
54454589
CHLOROFORM-D
21-FEB-2015 16:02:14
24-FEB-2015 20:01:03
24-FEB-2015 20:02:18

1D COMPLEX
13107

1H

{ppm]

X

ECS 400
JNM-ECS400

9.2982153 [T]
2.20725248 [5]
1

(400 [MHz

H
395.88430144 [MHz]
5 [ppm]

16384

1

0.45305193 [Hz]
7.42280285 [kHz]

1H

395.88430144 [MHz]
5 [ppm]

1H

395.88430144 [MHz]
5 [ppm]

FALSE

i

16
16

10 [us]
2.20725248 [s]
g]

0.6 [aB]
5 [us]
Off

off
FALSE
1ls]

44

1[s]
3.20725248 [s]
23.6[dcC]

"H NMR (400 MHz, CDCls) spectrum of (E)-4-ethoxy-4'

S247

-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17¢)




g A dEDL
s
EtO \ Filename = PDG1132_II_13C-4.jdf
e Ruthor = Suneeta Sharma
— Me Experiment = single pulse dec
17¢c Sample id = 5#605336
Solvent = CHLOROFORM-D
Creation time = 24-FEB-2015 01:14:41
Revision time = 24-FEB-2015 18:32:14
Current_Eime = 24-FEB-2015 18:34:02
Data_format = 1D COMPLEX
| Dim size = 26214
s Dim title = 13¢
Dim units = [ppm]
Dimensions =X
= ECS 400
Spectrometer = JNM-ECS400
Field strength = 9.2982153 [T] (400 [MHz
X_acq duration = 1.048576(s]
X_domain = 13¢
X freq = 99.54517646 [MHz]
X offset = 100 [ppm]
X points = 32768
X prescans =4
X_resolution = 0.95367432 [Hz]
X_sweep = 31.25[kHz]
A Irr_demain = 1H
< Irr freq = 395.88430144 [MHz]
Irr offset = 5[ppm]
Clipped = FALSE
Mod_return =1
Scans = 1500
Total scans = 1500
X 90 width = us.
X acq_time = 1.048576(s]
X_angle = 30[deg]
X atn = 5.8[dB.
X pulse = 2.66666667 [us]
Irr_atn_dec = 21.936[dB
Irr_atn_noe = 21.936 [aB]
- Irr noise = WALTZ
2 Decoupling = TRUE
Initial wait = 1ls]
Noe = TRUE
Noe_time = 1.5[s]
Recvr_gain = 60
Relaxation delay = 1.5[s]
Repetition time = 2.548576[s]
Temp_get = 21.9[dC]
s
g
=
:
]
o
T T T T T T T T T T T T T T T T T T T T T
2000 190.0 180.0 170.0 160}0 150.0 I)EO\ \l\t\@t 100.0 TJT 80.0’\70.0 ‘60.0 50.0  40.0 300 2‘0.0 ‘ 10.0 0
-3 QAVLOE- SRS TUMH AW 98 = e w ® w
£ gat@er-dggsen 22 Hz 4 g 4
& SesFfatoirdesS < g gx¢ ] 2 2
k& 288829948988
X : parts per Million : 13C

C NMR (100 MHz, CDCls) spectrum of (E)-4-ethoxy-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17¢)

S248



Electron lonisation WATERS GCT Premier -CAB155
iPDG1 1-32 1275 (20.060) AM (Cen,4, 100.00, Ar,7000.0,218.99,1.00); Sm (SG, 2x5.00); Sb (10,1.00)
1100

|

=L )\ )
= Me

17c
[M*] calcd. 338.1671

69.0124
‘ 1380511 1550895 2021102 2150021 239.1129

65.0371 ‘ 910604 1150565
y | ‘

| | |
Ot prrrsrr el sttty JLL»{ . Lw‘;m IIL, ‘ﬂm Ll ,T_‘.L i Juﬁ ,,fiu,,,,.rhhhh[‘ I
40 60 80 100 120 140 160 180 200 220 240

309.

265.1087
2941171

| 219 1393L'253.‘1280‘ | L ‘L
,,,,,JJL‘,, | uy,,‘“hfﬂ._ﬁ, | | PR l

T
260 280 300

1397

309.2278

310.2259

.310.311
3371

320

NN |

~ 23-Feb-201512:50:47

TOF MS El+
338.1671 3.13e3
|

338.2575
339.1751
339.2858

2

807 ?401898

M

SARRRRARRS AARAR RARRS #1172
340 360 380

EI (HRMS) spectrum of (E)-4-ethoxy-4'-(4-p-tolylbut-1-en-3-ynyl)biphenyl (17¢)

S249




5]
EtO,C Me
N \
wl —_— Filename = PDG981P_PROTON-8.jdf
- Author = nayab
Experiment = single pulse.ex2
18a Sample id - 54396139
-] Solvent = CHLOROFORM-D
- g g Creation time = 4-MAR-2014 13:40:02
° “ “ Revision time = 9-AUG-2014 13:04:02
5 Current_time = 9-A0G-2014 13:04:22
-] of =
™. Data_format = 1D COMPLEX
Dim size = 26214
9 Dim title = 1H
o 2 Dim units = [ppml
o Dimensions -
2 site = ECS 400
= = Spectrometer = JNM-ECS400
-] -
° Field strength = 9.389766[T] (400 [MHz]
G X acq duration = 4.36731904(s]
& X domain = 1H
7] " froq = 399.78219838 [MHz]
X offset = 5 [ppm]
X points = 32768
ol X prescans =1
= X _resolution = 0.22897343 [Hz]
X sweep = 7.5030012 [kHz]
Irr_domain = 1H
o] Irr_freq = 399.78219838 [MHz]
A Irr offset = 5 [ppm]
= 1H
= 399.78219838 [MHz]
=4 = 5 [ppm]
- pped = FALSE
Mod_return =1
Scans =16
2 Total_scans = 16
X 90 width = 10.75[us]
- X acq_time = 4.36731904 [s]
a1 X_angle = 45[deg]
X atn = 1.2([dB]
X pulse = 5.375[us]
] Irr_mode = off
S Tri mode = Off
Dante_presat = FALSE
Initial wait = 1[s]
@] Recvr_gain = 38
3 Relaxation delay = 2[s]
Repetition time = 6.36731904 [s]
Temp_get = 21.3[dc]
ol
s
g
g
]
4 =
E <
]
& 1
T T T T T L T T T T T
10.0 9.0 8.0 ) 7 6.0 5.0 4.0 3.0 2.0 10 0
”
H82228kgeseeez88es 223% 2 ase
BIG3333A8SING2R88Ys 4853 2 &34
EE R R R R EE E R 868 EE R o -
X : parts per Million : 1H

'H NMR (400 MHz, CDCl;) spectrum of(E)-ethyl 3-(4-((E)-4-m-tolylbut-1-en-3-ynyl)phenyl)acrylate (18a)

S250



oo . AJEOL

@
3 \
— Filename = PDG981P_13C-4.jdf
—_— Author = Suneeta Sharma
Experiment = single pulse dec
%1 Sample id = S#562104
< 18a Solvent = CHLOROFORM-D
Creation time = 4-MAR-2014 19:58:28
Revigion time = 4-MAY-2014 11:00:32
Current_Eime = 4-MAY-2014 11:01:27

Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
Dim units = [ppml
Dimensions -
sit = 4
Spectrometer = JNM-ECS400

& Field strength = 9.2982153[T] (400 (MHz
X _acq duration = 1.048576(s]
X domain = 13¢
_freq = 99.54517646 [MHz]
X offset = 100 [ppm]
X points = 32768

w] X prescans =4

< X _resolution = 0.95367432 [Hz]
X sweep = 31.25[kHz]
Irr_domain = 1H
Irr_freq = 395.88430144 [MHz]
Irr offset = 5 [ppm]
Clipped -

<] Mod_return =1

= Scans = 1001.0
Total_scans = 1001.0

X 90 width = 8[us]
X acq_time = 1.048576(s]
X_angle = 30[deg]

] atn = 5.8[dB

= X_pulse = 2.66666667 [us]
Irr_atn_dec = 21.936 [dB;
Irr atn noe = 21.936[dB]
Irr noise = WAL
Decoupling = TRUE
nitial wait = 1[s]

94 Noe = TRUE
Noe_time = 2[s]
Recvr_gain = 60
Relaxation delay = 2[s]
Repetition time = 3.048576(s]
Temp_get = 21.9[dc]

e

abundance
:
=

2000 190.0 180.0 170.0 160.0 150.0 F‘)]r\ le{' 20, 1['{.9 100.0 |§0T 80.0  70.0 7.0 50.0 40.0 30.0 zrﬂ 10.0 o
- N
\\\\\\ N ‘
- SEsyTevaEaNEe @Y Tew @ e =
H ggdgzezguyeese: gz EE3E 0 3 g2
g SossisayisiN: g8 end & 33
€ SEERIHANAASNEE 88 EEE 8 8 3

X : parts per Million : 13C

C NMR (100 MHz, CDCls) spectrum of (E)-ethyl 3-(4-((E)-4-m-tolylbut-1-en-3-ynyl)phenyl)acrylate (18a)

S251



[Electron lonisation WATERS GCT Premier -CAB155 04-Mar-201412:36:32)

|PDG9-81P 817 (20.038)'AM (Cen,4, 70.00, Ar,7000.0,218.99,0.30); Sm (SG, 2x5.00); Sb (10,1.00 ) TOF MS El+ {
316.1460 4.36e3|
100 |
EtO,C
18a
[M*] calcd. 316.1463
|
\
\
| \
|
<
|
|
[
| 2a ] 227.0863
|
‘ ‘ 2070309 | 228.0946
‘ | 2701108
| |
i [271.1127 (317.1487
[ 882900 1309917 2020785 | | | t
i ! | | 3181622
| 121.05749 | 1g9.0742_ || | I [ 319.154 ‘
- A TS L R R L 18191546 4139767 so1ee21 s S miz
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

EI (HRMS) spectrum of (E)-ethyl 3-(4-((E)-4-m-tolylbut-1-en-3-ynyl)phenyl)acrylate (18a)

S252



10.0

& JEOL

=& EtO,C

Filename = PDG9§6PR_1H-7.jdf
Author = Sunesta Sharma
Experiment = single pulse.ex2
Sample id = 5$428755
Solvent = CHLOROFORM-D
Creation time = 14-JUL-2014 15:23:10
Revision time = 29-JUL-2014 21:03:07
Current_time = 29-J0L-2014 21:04:17
Data_format = 1D COMPLEX
Dim size = 13107
Dim title = 1H
Dim units = [ppml
Dimensions -
site = ECS 400
2 Spectrometer = JNM-ECS400
- “ Field strength = 9.2982153 [T] (400 [MHz
e’ X acq duration = 2.20725248(s]
- = X domain = 1H
- N _freq = 395.88430144 [MHz]
“ L X offset = 5 [ppm]
X points = 16384
“presc =1
<] o X resolution = 0.45305193 [Hz]
i & - X sweep = 7.42280285 [kHz]
o 5 Irr_domain = 1H
% 2 Irr_freq = 395.88430144 [MHz]
- - Irr offset = 5 [ppm]
Tri_domain = 1H
Tri freq = 395.88430144 [MHz]
2] Tri offeet = 5 [ppm]
b 2 Clipped = FALSE
S Mod return =1
Scans =16
Total _scans =16
= X 90 width = 10[us]
@l X acq_time = 2.20725248 5]
X_angle = 45[deg]
X atn = 0.6[dB]
X pulse = 5[us]
Irr_mode = off
Tri mode = Off
& Dante_presat = FALSE
] Initial wait = 1[s]
Recvr_gain =44
Relaxation delay = 2[s]
Repetition time = 4.20725248(s]
Temp_get = 24.2[dc]
=]
g =
g
5
3
E 1
]
B i L

s
g
°
g
%
X
?\‘
//F=
S
>
B
%
-
7 B
s

22RELRSR28TI2ET o858 g 2L859
BT3RS AASIRE8YS ansd & h8a8y
A R EEER o 5422

X : parts per Million : 1H

'H NMR (400 MHz, CDCl;) spectrum of(E)-ethyl 3-(4-((E)-4-p-tolylbut-1-en-3-ynyl)phenyl)acrylate (18b)

S253



o]
" @dEDL
<] E
= tOQC \ Filename = PDG966_13C-5.jAf

Author = Sunesta Sharma
\ Experiment = single pulse_dec
ol —_— Sample id = 54621895
- — Me Solvent = CHLOROFORM-D
Creation time = 12-MAR-2014 02:15:13
Revision time = 4-MAY-2014 10:23:55
o~ 18b Current time = 4-MAY-2014 10:24:38
Data_format = 1D COMPLEX
Dim size = 26214
Dim title = 13¢
= Dim units = [ppm]
Dimensions -
Site = 4
o Spectrometer = JNM-ECS400
w Field strength = 9.2982153[T] (400 (MHz
X _acq duration = 1.048576(s]
X domain = 13¢
& _freq = 99.54517646 [MHz]
L X offset = 100 [ppm]
X points = 32768
X prescans -4
] X_resolution = 0.95367432 [Hz]
< X_sweep = 31.25[kHz]
Irr_domain = 1H
Irr_freq = 395.88430144 [MHz]
[ Irr offset = 5 [ppm]
= Clipped - F
Mod_return =1
Scans = 1500
] Total _scans = 1500
=4
X 90 width = 8[us]
X“acq_time = 1.048576(s]
- X_angle = 30[deg]
2 “atn = 5.8[dB
X pulse = 2.66666667 [us]
Irr_atn_dec = 21.936 [dB;
Irr atn noe = 21.936[dB]
24 Irr_noise = WALT!
Decoupling = TRUE
nitial wait = 1[s]
Noe = TROE
24 Noe_time = 1.5[s]
Recvr_gain = 60
Relaxation delay = 1.5[s]
Repetition time = 2.548576(s]
g, Temp_get = 21.3[dc]

4

g -]

B <

g

]
= N

T T T T T T T T T T T T T T T
200.0 190.0 180.0 170.[] 160.0  150.0 r 80.0  70.0 ﬁTo £0.0 400 300 T.o |10.0 0
g 3 Qg2 2 g 3
2 ] 2% 7 z 3
€ [ ERE 2 ] =
X : parts per Million : 13C

PC NMR (100 MHz, CDCls) spectrum of (E)-ethyl 3-(4-((E)-4-p-tolylbut-1-en-3-ynyl)phenyl)acrylate (18b)

S254



Electron lonisation

WATERS GCT Premier -CAB155 20-May-201410:05:40

PDG9-66 649 (12.794) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.20); Sm (SG, 2x5.00); Sb (2,1.00) TOF MS El+

iy 316.1461 2.08e4
EtO,C

18b
[M*] calcd. 316.1463

%

227.0950
228.0948
270.1140
24211 317.1498
Fenis 202.0827 215.0918 = 271.1140
1

al 51.0210 68.992991.0576 130. 991}4 139.0548 189.0716 | ‘ ‘ 287.1068 318.1436 o
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

EI (HRMS) spectrum of (E)-ethyl 3-(4-((E)-4-p-tolylbut-1-en-3-ynyl)phenyl)acrylate (18b)

S255



Et0,C

abundance
0.1

N

4.05

18c

N\

OMe

318

2.02

3.03

& JEOL

T
10.0 9.0

X : parts per Million : 1H

5.0

4.0 3.0 2.0

Filename
Author
Experiment
Sample id
Solvent
Creation time
Revision time
Current_time

Data_format
Dim size
Dim title
Dim units
Diménsions
Site

Spectrometer

Field strength
X_acq duration

X prescans
X resolution
X sweep
Irr_domain
Irr_freq
Irr_offset
Tri_domain
Tri freq
Tri offset
Clipped
Mod_return
ans

Total _scans

Dante_presat
Initial wait
Recvr_gain
Relaxation delay
Repatition time
Temp_get

EEREE R
»

PDG982P_PROTON-8.jdf
nayab

single pulse.ex2
54396296
CHLOROFORM-D
4-MAR-2014 13:45:58
Y-2014 18:49:33
-MAY-2014 18:49:56

1D COMPLEX
26214
1H

[ppm]

4
JNM-ECS400
9.389766([T] (400 [MHz]
4.36731904 [s]

H
399.78219838 [MHz]
5 [ppm]
32768
1

0.22897343 [Hz]
7.5030012 [kHz]

1H
399.78219838 [MHz]
5 [ppm]

H
399.78219838 [MHz]
5 [ppm]

FALSE

1

16
16

10.75 [us]

4.36731904 [s]
5 [deg]

1.2[dB]

5.375 [us]

ofe

off

FALSE

1(s]

40

=]
6.36731904 [s]
21[ac]

'H NMR (400 MHz, CDCl;) spectrum of(E)-ethyl 3-(4-((E)-4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)acrylate (18c¢)

S256




oo A JEOL

OMe Filename = PDG982P_13C-4.jaf
- Author = Sunesta Sharma
Experiment = single pulse_dec
» ] 18¢c Sample id = 5¥573949
S Solvent = CHLOROFORM-D
Creation time = 4-MAR-2014 21:18:21
Revision time = 4-MAY-2014 11:22:49
Current_time = 4-MAY-2014 11:23:19
Data_format = 1D COMPLEX
o] Dim size = 26214
= Dim title = 13¢
Dim units = [ppml
Dimensions -
sit = 4
Spectrometer = JNM-ECS400
= Field strength = 9.2982153[T] (400 (MHz
et X_acq_duration = 1.048576[s]
X domain = 13¢
_freq = 99.54517646 [MHz]
X offset = 100 [ppm]
X points = 32768
o X prescans =4
=7 X_resolution = 0.95367432 [Hz]
X sweep = 31.25[kHz]
Irr_domain = 1H
Irr_freq = 395.88430144 [MHz]
Irr offset = 5 [ppm]
Clipped = F
-] Mod_return =1
S Scans = 1500
Total_scans = 1500
X 90 width = 8[us]
X acq_time = 1.048576(s]
X_angle = 30[deg]
] atn = 5.8[dB
e X pulse = 2.66666667 [us]
Irr_atn_dec = 21.936 [dB;
Irr atn noe = 21.936[dB]
. Irr noise = WAL
Decoupling = TRUE
‘ Initial wait = 1[s]
94 Noe = TROE
=) Noe_time = 2[s]
Recvr_gain = 60
Relaxation delay = 2[s]
Repetition time = 3.048576(s]
Temp_get = 21.6[dc]
-
g
g
]
< |
: | ‘ ’ | N
e W A 2

T T T T T
kSOO llO.I] IITJ] 100.0 |904|] 80.01 70.0 ST.O 50.0 400 300 200 100 0
\
A AN T
©
@
]
g

T T T T T
200.0 190.0 180.0 170.0 lﬂI.ﬂ 150.0 llﬂ/

Q z :aNnmmn V)W:IJO 3 SQ% E 2 g
g g SEHZ38E Eams ¢ 838 373 &
g & 53853858 SRR | H3% |

-] 3 ST BS Vit & ?Ff s m :
2 5 I8Qanaq Iass

g

X : parts per Million :

C NMR (100 MHz, CDCls) spectrum of (E)-ethyl 3-(4-((E)-4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)acrylate (18c)

S257



|[Electron lonisation WATERS GCT Premier -CAB155 04-Mar-201413:31:34
|PDG9-82P 881/(21:212) AM (Cen 4, 70.00,(Ar,7000.0,218.99,0.28); Sm (SG, 2x5.00); Sb (10,1.00 ) TOF MS El+ |
| 100 332.1410 5.22e3|

EtO,C

[M*] calcd. 332.1412

21510904 333.1446
189.0711 | 243.0850
7 1 |
68.9957 143.5566 2710817 1334.1581
o i T W | O T O (N 4139436 5019515 -
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750

EI (HRMS) spectrum of (E)-ethyl 3-(4-((E)-4-(4-methoxyphenyl)but-1-en-3-ynyl)phenyl)acrylate (18c)

S258



. y & JEOL

- Filename = PDG980_PROTON-9.jdf
-] Author = nayab
= Experiment = single pulse.ex2
EtO,C NP Sample id = 54460780
- 2 72 Solvent = CHLOROFORM-D
-] Creation time = 20-MAR-2014 15:33:10
Revigion time = 7-AUG-2014 21:23:16
Current_time = 7-A0G-2014 21:23:45
g Data_format = 1D COMPLEX
Dim size = 26214
18d Dim title = 1H
Dim units = [ppm]
= Dimensions -
site = ECS 400
Spectrometer = JNM-ECS400
= Field strength = 9.389766[T] (400 [MHz]
X acq duration = 4.36731904(s]
= 1H
= 399.78219838 [MHz]
2 5 [ppm]
a 32768
g 1
= 0.22897343 [Hz]
B = 7.5030012 [kHz]
s o = 1H
“ = 399.78219838 [MHz]
= 5 [ppm]
5] bd o = 1H
s o a3 = 399.78219838 [MHz]
" = 5 [ppm]
Clipped = FALSE
] % Mod_return -1
3 - Scans =16
= Total_scans = 16
= H’ | X 90 width = 10.75[us]
e J K X acq time

4.36731904 [s]
5 [deg]

1.2[dB]
5.375 [us]
ot

¥ off
Dante_presat FALSE
Initial wait
Recvr_gain
Relaxation delay
Repetition time
Temp_get

2[s]
6.36731904 (5]
21.2[4c]

AL

abundance
01 02 03 04
I i i ’
S
an
7y
A
a8
28
o0
Il
ar
=
=

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 Lo 0

X : parts per Million : 1H

"H NMR (400 MHz, CDCls) spectrum of(E)-ethyl 3-(3-((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)phenyl)acrylate (18d)

S259



] AdEDL
s
Filename = PDG980_13C-5.jaf
— Author = Sunesta Sharma
Experiment = single pulse_dec
EtO,C NP Sample id = 5#558753
2 72 Solvent = CHLOROFORM-D
- Creation time = 21-MAR-2014 00:47:32
31 Revigion time = 4-MAY-2014 10:44:56
Current_time = 4-MAY-2014 10:45:31
Data_format = 1D COMPLEX
Dim size = 26214
18d Dim title = 13¢
Dim units = [ppm]
Dimensions -
sit = 4
Spectrometer = JNM-ECS400
Field strength = 9.2982153 [T] (400 [MHz
" X acq duration = 1.048576(s]
Xy X domain = 13c
_freq = 99.54517646 [MHz]
X offset 100 [ppm]
X points
X prescans 4
X_resolution = 0.95367432 [Hz]
X sweep = 31.25[kHz]
Irr_domain = 1H
Irr_freq = 395.88430144 [MHz]
Irr offset = 5 [ppm]
Clipped = FALSE
Mod return =1
& Scans = 1500
s Total_scans = 1500
X 90 width = 8[us]
X acq_time = 1.048576(s]
X_angle = 30[deg’
atn 5.8 [dB:
X pulse 2.66666667 [us]
Irr_atn_dec 21.936 [dB]
Irr atn noe = 21.936[dB]
Irr noise = WAL
Decoupling = TRUE
nitial wait = 1[s]
_. Noe = TROE
= Noe_time = 2[s]
Recvr_gain = 60
Relaxation delay = 2[s]
Repetition time = 3.048576(s]
Temp_get = 22.3[dC]
g
g
]
3
g
]
&l ;
T T T T T T T T T T T T T T T T T T T T
200.0 190.0 180.0 170.0 160.0 150.0 [uu.\) |<00<f<110(n 1000 900  80.0  70.0 TO 500 40.0 300 200 100 0
A
TN A |
2 co-vammmeo®ReS g2 Q9 o 2z
2y aeT =1 @ eET S
3 R R RERETE N LI DA :
X : parts per Million : 13C

C NMR (100 MHz, CDCls) spectrum of (E)-ethyl 3-(3-((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)phenyl)acrylate (18d)

S260



Electron lonisation WATERS GCT Premier -CAB155

PDG9-80 617 (16.371) AM (Cen,4, 100.00, Ar,7000.0,218.99,0.35); Sm (SG, 2x5.00); Sb (10,1.00 )

21-Mar-201415:23:47

TOF MS El+
[ 100 263.0931 5.97e4
228.1109
l Cl
Z ‘
EtO,C N4
18d
|
| [M*] calcd. 336.0917
c\°w
226.1286
265.1032 336.0915 j
113.0701 boaoess 336.1610
| I
101.0668 |114.0813 202.1241 338.1308
| o 63.0401.69.0188 151.0560  189.0722 | 262.0977 291.0583310.0518 ]
|40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

EI (HRMS) spectrum of (£)-ethyl 3-(3-((E)-4-(4-chlorophenyl)but-1-en-3-ynyl)phenyl)acrylate (18d)

S261



