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Experimental Section

General procedure A: For the Synthesis of (alkyl) diynol by treating with lithium
acetylide

o} OH
H =R (1.2 equiv)

X

AN "BuLi (1.2 equiv), R R
R dry. THF, 0 °C—RT R
R=H, TMS

To an ice-cold solution of alkyne (1.2 equiv.) in anhydrous THF under nitrogen atmosphere
was added "BuLi (1.2 equiv. in THF, 1.6 M in hexanes), after 30 minutes added 2-
alkynylbenzaldehyde (1 equiv. in THF) at 0 °C and the reaction mixture was stirred for 1-3 h
at 0 °C. Reaction progress was monitored by the thin layer chromatography (TLC) analysis.
Reaction mixture was diluted with saturated aq. NH4ClI solution (10 mL) and extracted with
ethyl acetate (2 x 20 mL). The combined organic layer was washed with brine (10 mL) and
dried over Na;SQOs. Evaporation of the solvent and purification of the crude mixture by flash

column chromatography (9:1, hexane: EtOAc) gave the corresponding secondary alcohols.

General procedure B: For trimethylsilane deprotection

0 0
H K>COj3 (2 equiv) H
MeOH, RT, 30 min
X X
TMS H
OH OH
K>COj3 (2 equiv)
Y X
Ny MeOH, RT, 30 min Ny
X X
T™MS H

The corresponding TMS alcohol was taken in a round bottom flask equipped with stir bar. Then
MeOH and Potassium carbonate (2 equiv.) was added, and stirred the reaction mixture for 30
min at RT. The reaction mixture was diluted with CH.Cl, (10 mL) and water. Aqueous layer
was extraxted with CH2Cl> (2 x 10 mL). The combined organic layers were washed with brine,
and dried over Na>SQOj4. The solvent was removed under reduced pressure. The crude material
was purified by flash column chromatography using hexane/ethyl acetate mixture as eluent to

yield (89-96%) the corresponding terminal alkyne.

General procedure C: For synthesis of alkynone by employing IBX reagent



OH IBX (3 equiv) o
EtOAc, 80 °C, 2-5 h

To the solution of alcohol (1 equiv.) dissolved in anhydrous EtOAc under nitrogen atmosphere,
was added IBX (3 equiv.) and stirred the reaction mixture at 80 °C for 2-5 h. Reaction progress
was monitored by the thin layer chromatography (TLC) analysis. The reaction was filtered
through a plug of silica gel, using EtOAc as solvent to remove benzoic acid salts. The crude
material was purified by flash column chromatography using hexane/ethyl acetate mixture as
eluent to yield (80-90%) the corresponding ketones.

General procedure D: For synthesis of alkynone by employing Jones reagent

OH o]
Jones reagent (1.5 equiv)
acetone, 0 °C, 3 h

R - R

N X
X X

H H

To an ice cold solution of alcohol (1 equiv.) dissolved in anhydrous acetone under nitrogen
atmosphere, added Jones reagent (3 M solution in water and H2SOa), (1.5 equiv.) stirred the
reaction mixture for 3 h at same temperature. Reaction progress was monitored by the thin
layer chromatography (TLC) analysis. The reaction mixture was diluted with EtOAc (10 mL)
and water. The crude material was purified by flash column chromatography using

hexane/ethyl acetate mixture as eluent to yield (90-95%) the corresponding ketones.

General procedure E: For synthesis of (aryl) diynols by employing Sonogashira cross

coupling
OH OH

=—R (1.2 equiv) [
N
Qf\ . R
| R Pd(PPh3),Cl, A

Cul, EtzN, THF R
RT, 12-18 h

The substituted 2-iodo compound (1 equiv.) and alkyne (1.2 equiv.) were taken in to a clean,
anhydrous round bottom flask equipped with stir bar. Then anhydrous THF and EtsN were
added under nitrogen atmosphere and cooled the flask to 0 °C. Subsequently, Cul (15 mol%),
and Pd(PPhs3).Cl. (1 mol%) were added to the reaction flask, and stirred the reaction mixture
for 30 min at 0 °C. The reaction mixture was then allowed to warm to room temperature (RT)

and continued the stirring for 14 h at RT. Reaction progress was monitored by the thin layer



chromatography (TLC) analysis. The reaction was quenched with saturated ag. NH4Cl solution
and extracted with ethyl acetate (EtOAc). The combined organic layers were washed with
brine, and dried (Na2SOas). The solvent was removed under reduced pressure. The crude
material was purified by flash column chromatography using hexane/ethyl acetate mixture as

eluent to yield the corresponding coupled product.

General procedure F: Ag-Promoted homo-dimerization of 2-(alkynonyl)alkynyl-

benzenes via a [4+2]cycloaddition

AgOTf (25 mol%)

% i toluene, RT
R

To a solution of the 2-(alkynonyl)alkynylbenzene in anhydrous toluene (2 mL/0.1 mmol) was
added silver triflate (AgOTf) 25 mol% then the reaction mixture was stirred at RT. After
completion of the reaction (by TLC analysis), water and EtOAC were added to reaction mixture
and extracted with EtOAC. The combined organic layers were washed with the brine, and dried
(Na2S0Oa). Evaporation of the solvent under reduced pressure and purification of the crude
material by flash column chromatography using hexane-ethyl acetate mixture as eluent yielded
the corresponding naphthalene products.

4-[(Trimethylsilyl)ethynyl]-3-{2-[3-(trimethylsilyl)propioloyl]phenyl}-1-naphthaldehyde
(6a)

H Followed general procedure F: The 2-(alkynonyl)alkynylbenzene! 5a
If ‘ (120 mg, 0.53 mmol), in toluene (10 mL) and AgOTf (34 mg, 0.13
OO mmol) were stirred for 6 h at RT. Purification by flash column
N y chromatography (9:1 hexane:EtOAc) gave inseparable mixture 6a

O H

TMS/6a (81 mg) as a yellow liquid. Inseparable mixture 6a TMS/6a
(81 mg, 0.17 mmol), in anhydrous THF (10 mL) and TBAF (0.5 mL, 0.53 mmol) were stirred
for 0.5 h at 0 °C. Purification by flash column chromatography (4:1 hexane:EtOAc) gave 6a
(36 mg, 22%, 0.11 mmol) as a yellow liquid.

IH NMR (400 MHz, CDCls): & = 10.4 (1 H, s), 9.28 (L H, d, J = 8.2 Hz), 8.50 (1 H, d, J = 8.2

Hz), 8.28 (L H,d, J=7.7 Hz), 7.89 (1 H, s), 7.76-7.67 (3 H, m), 7.65-7.55 (1 H, m), 7.45 (1 H,
d, J = 7.5 Hz), 3.54 (1 H, s) and 3.16 (1 H, s) ppm. 3C NMR (100 MHz, CDCl): & = 192.9,



177.7,142.0,140.5, 136.9, 136.1, 134.1, 133.3, 131.9, 131.0, 129.5, 129.4, 128.6, 128.2, 127.1,
125.1, 124.9, 116.0, 89.7, 81.1, 80.8 and 80.1 ppm. IR (neat): 2924, 2856, 2091, 1682, 1642,
1234 and 638 cm™. HR ESI-MS: [C22H130,]* = [M+H]" requires 309.0916; found 309.0910.
TLC: Rf=0.2 (4:1, hexane:EtOAC).

3-[2-(Hept-2-ynoyl)phenyl]-4-(hex-1-yn-1-yl)-1-naphthaldehyde (6b)

C4H9

(0] H

O

X

C4H9

Followed general procedure F: The 2-(alkynonyl) alkynylbenzene?
5b (80 mg, 0.38 mmol), in toluene (5 mL) and AgOTf (25 mg, 0.09
mmol) were stirred for 5 h at RT. Purification by flash column
chromatography (9:1 hexane:EtOAc) gave 6b (17 mg, 0.08 mmol,
23%) as a yellow liquid along with eluent (9:1 hexane:EtOAc) gave

7b (52 mg, 0.247 mmol, 65%) as a yellow liquid.

IH NMR (400 MHz, CDCl3): 8 = 10.3 (1H, s), 9.28 (L H, d, J=8.2 Hz), 8.48 (L H, d, J= 7.9
Hz),8.12 (1 H,J=6.9 Hz), 7.91 (1 H, s), 7.73-7.61 (3H, m), 7.54 (L H, t, J = 7.4 Hz), 7.42 (1
H,d, J=73Hz),237(2H,t J=6.8Hz), 192 (2 H, m), 1.58 (2 H, m), 1.45-1.37 (2 H, m),
1.16-1.10 (4 H, m), 0.82 (3H,t, J=7.3 Hz) and 0.79-0.71 (3 H, m) ppm. 3C NMR (100 MHz,
CDCl3): 6 =193.0,178.8, 141.0, 137.8, 137.7, 134.0, 132.3, 131.6, 130.6, 129.9, 129.7, 129.2,
128.1, 127.9, 127.8, 127.4, 125.0, 104.8, 97.3, 81.2, 78.0, 30.3, 29.6, 22.0, 21.8, 19.7, 18.8,
13.7 and 13.5 ppm. IR (neat): 2957, 2928, 2210, 1690, 1644, 1554, 1507, 1255 and 914 cm™.
HR ESI-MS: [C30H2802]" = [M+H]" requires 420.2089; found 420.2076. TLC: Rf=0.3 (9:1,
hexane:EtOAC).

1-{2-[1-(Hex-1-yn-1-yl)naphthalen-2-yl]phenyl}hept-2-yn-1-one (7b)

C4H9

C4H9

IH NMR (400 MHz, CDCls): 6 =8.38 (1 H, dd, J = 8.2 & 0.69 Hz),
8.02 (1 H,dd,J=7.7 & 1.3 Hz), 7.84 (1 H, d, J = 7.4 Hz), 7.80 (1 H,
d,J = 8.3 Hz), 7.61-7.55 (2 H, m), 7.53 (L H, dd, J = 7.3 & 1.3 Hz),
7.51-7.46 (2 H, m), 7.41 (1 H, m), 2.35 (2 H, t, J = 6.9 Hz), 1.87-1.78

(2H,m), 1.45-1.37 (4H, m), 1.21 (2H,t,J=7.1Hz),0.83 (4 H,t,J=7.2 Hz),0.72 and (4 H,
t,J =7.0 Hz) ppm. 13C NMR (100 MHz, CDCls): § = 179.5, 142.4, 141.6, 138.1, 133.6, 132.6,
131.9, 131.7, 129.8, 128.0, 127.6, 127.5, 127.2, 127.0, 126.9, 126.4, 121.1, 100.1, 97.0, 81.3,
77.8, 30.5, 29.5, 22.0, 21.8, 19.5, 18.7, 13.7 and 13.5 ppm. IR (neat): 3058, 2958, 2210, 1643,
1265 and 737 cm™®. HR ESI-MS: [C29H250]* = [M+H]" requires 392.2140; found 392.2126.
TLC: Rf= 0.5 (9:1, hexane:EtOAC).

4-(Dec-1-yn-1-yl)-3-[2-(undec-2-ynoyl)phenyl]-1-naphthaldehyde (7¢)

5



( 7Me Followed general procejdure F: The 2-(alkynonyl)alkynylbenzene

I 5¢ (60 mg, 0.22 mmol), in toluene (5 mL) and AgOTf (14 mg, 0.05

O mmol) were stirred for 6 h at RT. Purification by flash column

OO N e chromatography (19:1 hexane:EtOAc) gave 6¢ (14 mg, 0.04 mmol,
o” H 7 ] 25%) as a yellow liquid along with eluent (9:1 hexane:EtOAc) gave

7¢ (24 mg, 0.09 mmol, 41 %) as a yellow liquid.

IH NMR (400 MHz, CDCls): § =10.3 (1 H, s), 9.28 (1 H, d, J=8.2 Hz), 8.48 (1 H, d, J= 7.9
Hz),8.12 (1 H,d,J=7.6 Hz), 7.91 (1 H, s), 7.75-7.59 (3H, m), 7.53 (1 H, t, J = 7.2 Hz), 7.42
(1H,d, J=71Hz),2.37 (2 H,t, J = 6.3 Hz), 2.04-1.83 (2 H, m), 1.64-1.53 (2 H, m), 1.48-
1.38 (2H, m), 1.31-1.17 (19 H, m) and 0.93-0.83 (7 H, m) ppm. *C NMR (100 MHz, CDCls):
8 =193.0, 178.8, 140.9, 137.8, 137.6, 133.9, 132.3, 131.5, 130.5, 129.8, 129.6, 129.2, 128.1,
127.7,127.4,125.0, 104.9, 97.3, 81.2, 78.0, 31.9, 31.8, 29.3, 29.2, 29.1, 29.0, 28.9, 28.8, 28.2,
27.5,22.8,22.7,20.0, 19.1 and 14.2 ppm. IR (neat): 3059, 2928, 2213, 1695, 1639, 1460, 1262
and 739 cm™. HR ESI-MS: [C3sH440,]" = [M+H]* requires 532.3392; found 532.3378. TLC:
Rf=0.2 (9:1, hexane:EtOAC).

1-{2-[1-(Dec-1-yn-1-yl)naphthalen-2-yl]phenyl}undec-2-yn-1-one (7¢)

P IH NMR (400 MHz, CDCl3): 5 =8.38 (1 H, d, J = 8.02 Hz), 8.02 (1
I O H,d,J =7.4 Hz), 7.86-7.78 (2 H, m), 7.55-7.41 (5 H, m), 7.25 (1 H,
OO s), 2.34 (2 H, t, J = 6.8 Hz), 1.30-1.24 (13 H, m), 1.24-1.16 (13 H,
0“ > ye| M)and0.88 (6 H, m) ppm. 3C NMR (100 MHz, CDCls): § = 179.4,

7

142.4,141.5,138.1, 133.5, 132.6, 131.9, 131.7, 129.8, 128.0, 127.6,
127.5, 127.2, 127.0, 126.8, 126.3, 121.0, 100.2, 97.1, 81.3, 77.8, 32.0, 31.9, 29.8, 29.3, 29.2,
29.1, 29.0, 28.9, 28.8, 28.5, 27.5, 22.8, 22.7, 19.8, 19.0 and 14.2 ppm. IR (neat): 3060, 2857,
2211, 1647, 1596, 1460, 1281 and 756 cm™. HR ESI-MS: [C37HO0]" = [M+H]* requires
504.3392; found 504.3378. TLC: Rf= 0.5 (19:1, hexane:EtOAC).

4-(Cyclopropylethynyl)-3-[2-(3-cyclopropylpropioloyl)phenyl]-1-naphthaldehyde (6d)

Followed general procedure F: The 2-(alkynonyl)alkynylbenzene®

5d (200 mg, 1.03 mmol), in toluene (20 mL) and AgOTf (66 mg, 0.25
mmol) were stirred for 3 days at RT. Purification by flash column
chromatography (9:1 hexane:EtOAc) gave 6d (75 mg, 0.38 mmol,

46%) as a yellow liquid.




'H NMR (400 MHz, CDCl3): 6 =10.35 (1 H, s), 9.27 (1 H,d, J=8.1Hz),844 (1 H,d, J =
8.0 Hz),8.05(1 H,d,J=7.6 Hz),7.90 (1 H, s), 7.74-7.58 (3H, m), 7.52 (1 H, t, J = 7.4 Hz),
7.38(1H,d,J=7.3Hz),1.42-1.34 (1 H, m), 0.97-0.88 (1 H, m), 0.83-0.77 (2 H, m), 0.73-0.49
(4 H, m) and 0.42-0.25 (2 H, m) ppm. *C NMR (100 MHz, CDCls): 6 = 193.0, 178.5, 140.7,
137.9,137.7,133.8, 132.2,131.3,130.1, 129.7, 129.6, 129.2, 128.1, 128.0, 127.7, 127.4, 125.0,
108.2, 101.8, 77.3, 73.0, 9.6, 9.58, 9.22, 9.13, 0.8 and -0.3 ppm. IR (neat): 2926, 2855, 2208,
1687, 1640, 1263, 1061, 1036 and 921 cm™. HR ESI-MS: [C2sH210,]* = [M+H]* requires
389.1542; found 389.1529. TLC: Rf= 0.3 (9:1, hexane:EtOAC).

4-[4-(Benzyloxy)but-1-yn-1-yl]-3-{2-[5-(benzyloxy)pent-2-ynoyl]phenyl}-1-naphtha-
Idehyde (6e)

Followed general procedure F: The 2-(alkynonyl)alkynylbenzene 5e
(100 mg, 0.34 mmol), in dry toluene (8 mL) and AgOTf (22 mg, 0.08
mmol) were stirred for 24 h at RT. Purification by flash column

chromatography (9:1 hexane:EtOAc) gave 6e (20 mg, 0.07 mmol,

21%) as a yellow liquid along with eluent (9:1 hexane:EtOAc) gave 7e

(50 mg, 0.17 mmol, 50 %) as a yellow liquid.

'H NMR (400 MHz, CDCls): 6 =10.3 (1 H,s),9.26 (1H,d, J=8.4Hz),8.47 (1H,d, J=8.2
Hz),8.10 (1H,d,J=7.34Hz),7.88 (1 H,s),7.69 (1 H,t,J=7.2Hz), 759 (2H,t,J=7.4 Hz),
7.47 (L H, t,J=7.0Hz), 7.40 (L H, d, J = 7.4 Hz), 7.32-7.24 (10 H, m), 4.46 (2 H, 5), 4.35 (2
H,s), 3.59-3.38 (2 H, m), 3.26-3.15 (2 H, m), 2.67 (2H,t,J=6.8 Hz) and 2.26 (2 H, t,J = 6.8
Hz) ppm. *C NMR (100 MHz, CDCls): & = 193.0, 178.5, 140.9, 140.6, 138.0, 137.7, 137.6,
137.4, 133.8, 133.7, 132.5, 131.5, 130.6, 130.1, 130.0, 129.4, 129.3, 128.49, 128.47, 128.1,
127.9, 127.8, 127.75, 127.71, 127.4, 127.2, 124.9, 101.1, 93.4, 81.6, 78.7, 73.0, 72.9, 68.0,
66.9, 21.4 and 20.4 ppm. IR (neat): 2923, 2863, 2219, 1688, 1649, 1500, 1249, 1100 and 739
cmt. HR ESI-MS: [C40H3204]" = [M+H]" requires 576.2301; found 576.2287. TLC: R¢=0.3
(9:1, hexane:EtOAC).

5-{Benzyloxy)-1-{2-[1-(4-(benzyloxy)but-1-yn-1-ylJnaphthalen-2-yl}phenyl}pent-2-yn-1-

one (7e)



'H NMR (400 MHz, CDCls): 6 =8.37 (1 H,d, J=7.7 Hz), 8.11 (4 H,
d,J=7.7Hz),799 (1 H,d,J=7.6 Hz), 7.83-7.76 (2 H, m), 7.59 (2
H,t,J=7.1Hz), 7.52-7.44 (6 H, m), 7.41-7.38 (2 H, m), 7.30-7.28 (2
H, m), 4.47 (2 H, s), 4.28 (2 H, s), 3.56-3.44 (2 H, m), 3.12-2.97 (2 H,
m), 2.65 (2 H, t, J = 7.0 Hz) and 2.14 (2 H, t, J = 6.3 Hz) ppm. 13C
NMR (100 MHz, CDClz): 6 = 179.2, 142.1, 141.5, 138.2, 137.9, 137.8, 133.7, 133.4, 132.4,
132.1,131.6,129.8, 128.54, 128.50, 1258.4, 128.0, 127.8, 127.77,127.71, 127.6, 127.4, 127.0,
126.9, 126.5, 120.7, 96.5, 92.9, 81.7, 78.7, 73.0, 72.8, 68.3, 66.9, 21.2 and 20.3 ppm. IR (neat):
3058, 2926, 2862, 1701, 1645, 1595, 1273, 1101 and 705 cm™. HR ESI-MS: [CssH3,03]" =
[M+H]" requires 548.2351; found 548.2338. TLC: Rf = 0.6 (9:1, hexane:EtOAC).

4-[(Triethylsilyl)ethynyl]-3-{2-[3-(triethylsilyl)propioloyl]phenyl}-1-naphthaldehyde (6f)

Followed general procedure F: The 2-(alkynonyl)alkynylbenzene

Si(Et)s
I 5f (145 mg, 0.541 mmol), in toluene (10 mL) and AgOTf (35 mg,
OO O 0.25 mmol) were stirred for 1 h at RT. Purification by flash column
07 chromatography (4:1 hexane:EtOAc) gave 6f (85 mg, 0.31 mmol,

Si(Et)3 . . .
o H 59%) as yellow liquid along with eluent (4:1 hexane:EtOAc) gave 7f

(38 mg, 0.14 mmol, 27%).

IH NMR (400 MHz, CDCl3): = 10.35 (1 H, s), 9.30 (1 H, d, J = 8.1 Hz), 852 (1 H, d, J =
8.05Hz), 8.22 (L H,d,J=7.55Hz), 7.87 (1 H, s), 7.74-7.66 (2 H, m), 7.64 (1L H, t, J = 7.4 Hz),
756 (LH,t,J=7.5Hz),7.45 (1 H,d,J=7.44 Hz),0.88 (9 H,t, J=7.9Hz),0.83 (9 H,t, J=
7.8 Hz), 0.56 (6 H, g, J = 7.9 Hz) and 0.39 (6 H, g, J = 7.9 Hz) ppm. *C NMR (100 MHz,
CDClIs): 6 =192.9, 177.9, 141.9, 140.9, 137.5, 136.4, 133.9, 132.6, 131.8, 131.5, 130.3, 129.5,
129.3, 128.3, 128.0, 127.3, 126.4, 125.1, 106.5, 103.2, 102.3, 99.1, 7.50, 7.30, 4.20 and 3.73
ppm. IR (neat): 2951, 2885, 2146, 1689, 1645, 1582, 1461, 1235 and 1012 cm™. HR ESI-MS:
[C34H4102Si2]" = [M+H]" requires 537.2645; found 537.2654. TLC: Rf = 0.4 (4:1,
hexane:EtOAC).

3-(Triethylsilyl)-1-{2-{1-[(triethylsilyl)ethynyl]naphthalen-2-yl}phenyl}prop-2-yn-1-one
Si(Et)s (71)

| O IH NMR (400 MHz, CDCls): 6 =8.42 (1 H, d, J = 8.3 Hz), 8.10 (1
OO o H,d,J=7.7Hz),7.87-7.79 (3H, m), 7.59 (2 H, t, J = 7.8 Hz), 7.50-
SiEYs|  7.46 (2 H, m), 7.36 (1 H,d, J=8.4Hz),0.89 (9 H, t, J=7.9 Hz),

0.79 (9H,t,J=7.9Hz),0.55 (6 H,q,J=7.9Hz) and 0.32 (6 H, g, J = 7.8 Hz) ppm. 13C NMR

X
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(100 MHz, CDCls): 6 =178.6, 142.6, 142.3, 137.1, 133.5, 132.6, 132.1, 132.0, 130.8, 128.2,
128.1,127.7,127.6, 127.2, 126.9, 126.5, 119.9, 103.3, 102.9, 101.5, 98.6, 7.57, 7.31, 4.40 and
3.72 ppm. IR (neat): 2955, 2922, 2880, 2148, 1645, 1457, 1271, 1012 and 738 cm™. HR ESI-
MS: [C33H410Si2]" = [M+H]" requires 509.2696; found 509.2705. TLC: Rf = 0.6 (4:1,
hexane:EtOAC).

4-(Phenylethynyl)-3-[2-(3-phenylpropioloyl)phenyl]-1-naphthaldehyde (9a)

Ph Followed general procedure F: The 2-(alkynonyl) alkynylbenzene® 8a

Il ‘ (70 mg, 0.23 mmol), in toluene (5 mL) and AgOTf (15 mg, 0.05 mmol)
OO were stirred for 2 h at RT. Purification by flash column chromatography
A R o (19:1 hexane:EtOAc) gave 9a (24 mg, 0.1 mmol, 25%) as a yellow

liquid along with eluent (9:1 hexane:EtOAc) gave 10a (21 mg, 0.08

mmol, 45%) as a yellow liquid.

IH NMR (400 MHz, CDCls): & = 10.3 (1H, s), 9.24 (1 H, d, J = 6.7 Hz), 8.57 (1 H, d, J= 6.5
Hz),8.27 (LH, d, J=7.2 Hz), 8.03 (1L H, s), 7.75-7.61 (4 H, m), 7.53 (L H, d, J = 7.0 Hz), 7.36-
7.23 (6 H, m), 7.16 (2 H, t, J = 6.9 Hz), 7.05 (2 H, d, J = 6.9 Hz) ppm. 13C NMR (100 MHz,
CDCl3): 6 =192.9,178.7, 141.1, 140.6, 137.9, 137.3, 133.6, 132.7, 132.6, 131.8, 130.6, 130.5,
130.4,129.7,129.4,129.1, 128.5, 128.4,128.3, 128.0, 127.3, 126.7, 125.1, 122.6, 119.8, 102.4,
93.6, 88.5 and 86.7 ppm. IR (neat): 3059, 2918, 2855, 2198, 1744, 1735, 1692, 1279 and 752
cm™. HR ESI-MS: [C34H2002]* = [M+H]" requires 460.1463; found 460.1449.TLC: R = 0.2
(19:1, hexane:EtOAC). M.P: 117-120 °C.

3-Phenyl-1-{2-[1-(phenylethynyl)naphthalen-2-yl]phenyl}prop-2-yn-1-one (10a)

Ph IH NMR (400 MHz, CDCls): & = 8.48 (1 H, d, J = 7.9 Hz), 8.18 (1 H,
It O J=75Hz),787(1H,d, J=84Hz),7.83(1H,d,J=80Hz),7.67(1
H, t, J = 7.3 Hz), 7.61-7.49 (5 H, m), 7.37-7.31 (2 H, m), 7.27-7.22 (4
X H, m), 7.12 (2 H,t,J=7.3 Hz) and 6.97 (2 H, d, J = 7.3 Hz) ppm. 13C
NMR (100 MHz, CDCls): 6 =179.2,142.1, 141.9, 139.4, 138.2, 133.3,
132.7,132.3, 131.9, 131.6, 130.15, 130.11, 128.5, 128.3, 128.26, 128.20, 127.9, 127.6, 127.2,
126.8, 126.6, 123.4, 120.1, 120.0, 114.2, 98.6, 93.2, 88.7 and 87.0 ppm. IR (neat): 3060, 2926,
2854, 2196, 1637, 1299 and 757 cm™. HR ESI-MS: [C3sH210]" = [M+H]" requires 433.1514;
found 433.1502. TLC: Rf = 0.5 (19:1, hexane:EtOAC).




4-[(4-Fluorophenyl)ethynyl]-3-{2-[3-(4-fluorophenyl)propioloyl]phenyl}-1-naphth-
aldehyde (9b)

Followed general procedure F: The 2-
(alkynonyl)alkynylbenzene® 8b (100 mg, 0.31 mmol), in toluene (6
mL) and AgOTf (20 mg, 0.07 mmol) were stirred for 3.5 h at RT.
Purification by flash column chromatography (9:1 hexane:EtOAc)
gave 9b (8 mg, 0.03 mmol, 11%) as a yellow liquid along with
eluent (9:1 hexane:EtOAc) gave 10b (52 mg, 0.20 mmol, 68%) as

a yellow liquid.

'H NMR (400 MHz, CDCl3): =103 (1 H,s),9.22 (1 H,d,J=7.7Hz),852 (1 H,d,J=7.6
Hz),8.23 (1 H,d,J=7.6 Hz),8.03 (1 H,s), 7.73-7.61 (4 H, m), 7.52 (1 H, d, J = 7.3 Hz), 7.30
(2H,t,J=6.3Hz), 7.00 (2H,t,J=55Hz),6.94 (2H,t,J=8.4Hz)and 6.85 (2 H,t, J=8.4
Hz) ppm. 3C NMR (100 MHz, CDCls): § = 192.7, 178.5, 163.6 (d, J = 253.66 Hz), 162.9 (d,
J = 251.3 Hz), 141.0, 140.6, 137.8, 137.1, 134.75 (d, J = 8.56 Hz), 133.75 (d, J = 8.53 Hz),
133.5, 132.8, 131.8, 130.6, 130.4, 129.7, 129.4, 128.5, 128.1, 127.1, 126.6, 125.1, 118.72 (d, J
= 3.55 Hz), 115.81 (d, J = 22.08), 115.85 (d, J = 22.16 Hz), 101, 92.5, 88.4, 86.5 ppm. IR
(neat): 3058, 2199, 1689, 1641, 1508, 1228, 840 and 738 cm™. HR ESI-MS: [C34H1sF202]" =
[M+H]" requires 496.1275; found 496.1261. TLC: Rf = 0.2 (9:1, hexane:EtOAc). M.P: 122-
125 °C.

(4-Fluorophenyl)-1-{2-{1-[(4-fluorophenyl)ethynyl]naphthalen-2-yl}phenyl}prop-2-yn-
1-one (10b)

F ) 1H NMR (400 MHz, CDCls): § = 8.44 (1 H, d, J = 8.1 Hz), 8.14 (1

O H,d, J=75Hz),7.87 (LH,d,J=83Hz),7.83(LH,d,J=8.0

I Hz), 7.68 (L H, t, J = 7.1 Hz), 7.63-7.49 (5 H, m), 7.31 (2 H, t, J =

‘ 5.9 Hz), 7.02-6.8 (4 H, m) and 6.80 (2 H, t, J = 8.3 Hz) ppm. 13C

OO 07N NMR (100 MHz, CDCls): 6 = 179.1, 163.58 (d, J = 252.50 Hz),
O _| 162.63 (d, J = 248.65 Hz), 142.0, 141.8, 138.2, 134.88 (d, J = 8.85

]—|z), 133.48 (d, J = 8.3é Hz), 133.2, 132.7, 132.4, 131.9, 129.8, 128.5, 128.0, 127.6, 127.3,
126.75 (d, J =3.72 Hz), 120.1, 119.51 (d, J = 3.58 Hz), 116.13 (d, J = 3.65 Hz), 115.69 (d, J =
22.19 Hz), 115.66 (22.03 Hz), 97.64, 92.2, 88.60, 86.71 ppm. IR (neat): 3057, 2927, 2854,
2199, 1643, 1596, 1507, 1265 and 1231 cm™. HR ESI-MS: [CssH1sF20]" = [M+H]* requires
468.1306; found 468.1326. TLC: Rf=0.6 (9:1, hexane:EtOAC).
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4-[(4-Bromophenyl)ethynyl]-3-{2-[3-(4-bromophenyl)propioloyl]phenyl}-1-naphth-
aldehyde (9c)

Followed general procedure F: The 2-
(alkynonyl)alkynylbenzene 8c (125 mg, 0.32 mmol), in dry
toluene (6 mL) and AgOTf (21 mg, 0.08 mmol) were stirred for
6 h at RT. Purification by flash column chromatography (4:1
hexane:EtOAc) gave 9c (59 mg, 0.19 mmol, 60%) as a yellow
liquid along with eluent (4:1 hexane:EtOAc) gave 10c (13 mg,

Br)  0.04 mmol, 18%) as a yellow liquid.

'H NMR (400 MHz, CDCl3): 6 =10.4 (1 H,s),9.23(1H,d,J=7.7Hz),850 (1 H,d, J=7.6
Hz),8.21 (1 H,d, J=7.4Hz),8.03 (1 H,s), 7.74-7.61 (4 H,m), 7.52 (1 H, d, J = 7.1 Hz), 7.3
(2H,d,J=7.7Hz),7.30 (2H,d, J=7.8Hz), 7.15 (2 H,d, J=7.7Hz),6.84 (2H,d, I = 7.7
Hz) ppm. 3C NMR (100 MHz, CDCl3): & = 192.7, 178.4, 141.1, 140.5, 137.8, 136.9, 133.7,
133.5, 133.1, 132.8, 131.8, 131.79, 131.76, 130.8, 130.4, 129.7, 129.5, 128.5, 128.2, 127.1,
126.3,125.3,125.1,123.5,121.5, 118.5,101.2,92.2, 89.2 and 87.8 ppm. IR (neat): 3057, 2985,
2927, 2199, 1713, 1644, 1485, 1423, 1264 and 740 cm™. HR ESI-MS: [C3sH19Br20;]" =
[M+H]" requires 616.9752; found 616.9729. TLC: R = 0.4 (4:1, hexane:EtOAc). M.P: 122-
125 °C.

3-(4-Bromophenyl)-1-{2-{1-[(4-bromophenyl)ethynyl]naphthalen-2-yl}phenyl}prop-2-

Br yn-1-one (10c)
O 'H NMR (400 MHz, CDCls): § =8.41 (1 H, d, J = 8.0 Hz), 8.12
I (1H,d, J=7.3Hz),7.93-7.77 (2H, m), 7.67 (L H, t, J = 7.0 Hz),
O 7.63-7.49(5H,m),7.37(2H,d,J=7.8Hz),7.24 (2H,d, J=6.8
OO S Hz), 7.17 (2H,d, J=7.8 Hz) and 6.73 (2 H, d, J = 7.8 Hz) ppm.
O . 13C NMR (100 MHz, CDCls): & = 179.0, 142.0, 141.9, 138.2,

133.8, 133.1, 132.9, 132.7, 132.5, 131.9, 131.64, 131.60, 129.8,
128.8, 128.3, 128.0, 127.5, 127.4, 126.8, 126.7, 124.9, 122.7, 122.3, 119.9, 118.9, 97.6, 91.8,
89.4 and 88.2 ppm. IR (neat): 3056, 2925, 2859, 1642, 1471, 1268 and 740 cm™. HR ESI-MS:
[C3sH19Br20]" = [M+H]* requires 588.9803; found 588.9779.TLC: Rf = 0.6 (4:1,
hexane:EtOAc). M.P: 208-210 °C.

4-{[4-(tert-Butyl)phenyl]ethynyl-3-{2-{3-[4-(tert-butyl)phenyl]propioloyl}phenyl}-1-
naphthaldehyde (9d)

11



Vo Followed general procedure F: The 2-
(alkynonyl)alkynylbenzene 8d (67 mg, 0.18 mmol), in toluene
L (3 mL) and AgOTf (11 mg, 0.04 mmol) were stirred for 7 h at
RT. Purification by flash column chromatography (9:1
hexane:EtOAC) gave 9d (22 mg, 0.07 mmol, 44%) as a yellow
liquid, 10d (5 mg, 0.01 mmol, 5%).

!H NMR (400 MHz, CDCl3): 8 =10.38 (1 H, s), 9.22 (1 H, d,
J=5.7Hz),856 (LH,d,J=5.2Hz),8.26 (LH, d, J=6.9 Hz),
8.02 (1 H,s), 7.72-7.61 (4 H, m), 7.54-7.50 (L H, m), 7.33-7.24 (4H, m), 7.18 2 H,d, J = 7.6
Hz), 7.02 (2 H,d, J=7.8 Hz) and 1.26 (18 H, s) ppm. 3C NMR (100 MHz, CDCl3): § = 192.9,
178.8, 154.0, 152.5, 141.0, 140.7, 138.1, 137.5, 133.7, 132.5, 131.9, 131.6, 130.6, 130.4, 129.8,
129.3,128.4,127.9,127.3,127.0,125.4,125.1, 119.7, 116.8, 102.9, 94.3, 88.4, 86.3, 35.0, 34.9
31.2 and 31.1 ppm. IR (neat): 2963, 2861, 2196, 1688, 1509, 1300, 1268, 1013 and 749 cm™.
HR ESI-MS: [Ca1iH3s0]* = [M+H]* requires 544.2766; found 544.2752. TLC: Rf = 0.3 (4:1,
hexane:EtOAC).

3-[4-(tert-Butyl)phenyl]-1-{2-{1-{[4-(tert-butyl)phenyl]ethynyl}naphthalen-2-yI}phenyl}
-prop-2-yn-1-one (10d)

Y IH NMR (400 MHz, CDCls): & = 8.39 (1 H, d, J = 8.0 Hz),
Q 8.09 (LH,d,J=7.6Hz),7.76 2 H, t, J = 8.8 Hz), 7.56 (1 H,
‘/ t,J = 7.2 Hz), 7.51-7.38 (5 H. m), 7.24-7.14 (4 H, m), 7.06 (2

H,d,J=78Hz),6.88(2H,d, J=7.8Hz)and 1.19,1.16 (18
H, s) ppm. 3C NMR (100 MHz, CDCls): § = 179.3, 153.7,
151.5, 142.1, 141.8, 138.3, 133.4, 132.6, 132.1, 132.0, 131.3,
128.25, 128.22, 127.8, 127.6, 127.1, 126.9, 126.5, 125.3,
125.2,120.5, 120.1, 117.1, 114.2, 98.8, 93.9, 88.6, 86.5, 35.0,
34.8, 31.2 and 31.1 ppm. IR (neat): 3057, 2964, 2858, 2361, 2195, 1643 and 1267 cm™. HR
ESI-MS: [Cs1H30]" = [M+H]" requires 545.2844; found 545.2843. TLC: Rf = 0.5 (4:1,
hexane:EtOAC).

4-[(4-Acetylphenyl)ethynyl]-3-{2-[3-(4-acetylphenyl)propioloyl]phenyl}-1-naphth-
aldehyde (9e)
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Followed general procedure F: The 2-
(alkynonyl)alkynylbenzene 8e (120 mg, 0.34 mmol), in dry
toluene (6 mL) and AgOTTf (22 mg, 0.08mmol) were stirred for
13 h at RT. Purification by flash column chromatography (2:1
hexane:EtOAc) gave 9e (60 mg, 0.22 mmol, 65%) as yellow
liquid along with eluent (2:1 hexane:EtOAc) gave 10e (22 mg,
0.08 mmol, 25%) as a yellow liquid.

IH NMR (400 MHz, CDCls): § = 10.4 (1 H, s), 9.21 (1 H, s),

8.53 (1L H, s), 8.35-8.15 (1 H, m), 8.09-7.97 (1 H, m), 7.88-7.61 (8 H, m), 7.58-7.48 (1 H, m),
7.46-7.31 (2 H, m), 7.16-6.95 (2 H, m), 2.55 (3 H, s) and 2.53 (3 H, s) ppm. *C NMR (100
MHz, CDCls): 6 = 197.1, 197.0, 192.6, 178.3, 141.5, 140.5, 137.7, 137.6, 136.8, 136.7, 133.6,
133.0,132.5,131.8, 131.1, 130.5, 129.7, 129.6, 128.7, 128.3, 128.0, 127.2,127.1, 126.0, 125.1,
124.2, 101.2, 91.8, 90.3, 89.7, 26.7 and 26.6 ppm. IR (neat): 2728, 2307, 2199, 1684, 1646,
1600, 1264, 1008 and 740 cm™. HR ESI-MS: [C3sH24NaO4]* = [M+Na]* requires 567.1572;
found 567.1556. TLC: Rf = 0.4 (2:1, hexane:EtOAC).

4-[(4-Acetylphenyl)ethynyl]-3-{2-[3-(4-acetylphenyl)propioloyl]phenyl}-1-naphth-
aldehyde (10e)

(0] Me

'H NMR (400 MHz, CDCls): §=8.62 (1 H,d, J=7.5Hz), 8.51
(1H,d, J=8.0Hz),8.14 (2H,d,J=7.6 Hz),8.08 2H,d,J =
7.7Hz),7.84 (2 H,d,J=7.8 Hz), 7.73-7.58 (4 H, m), 7.55 (2 H,
d, J=8.1Hz), 7.50-7.41 (3H, m), 7.39 (L H, t, J = 7.1 Hz), 2.71
(3H,s)and 2.68 (3 H, s) ppm. 13C NMR (100 MHz, CDCls): &
=197.9,197.3, 191.4, 143.9, 140.6, 140.3, 139.9, 137.0, 136.9,
136.5, 136.3, 135.1, 133.0, 132.5, 131.9, 131.6, 130.07, 130.03,
129.9, 129.1, 128.7, 128.4, 127.7, 126.9, 124.3, 123.8, 113.7,

99.3, 88.6 and 26.8 ppm. HR ESI-MS: [C37H24NaOs]* = [M+Na]" requires 539.1623; found
539.1606. TLC: R¢= 0.6 (2:1, hexane:EtOAc). M.P: 267-270 °C.

3-{2-[3-(m-Tolyl)propioloyl]phenyl}-4-(m-tolylethynyl)-1-naphthaldehyde (9f)
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Followed general procedure F: The 2-
(alkynonyl)alkynylbenzene® 8f (100 mg, 0.31 mmol), in toluene
(6 mL) and AgOTTf (21 mg, 0.07 mmol) were stirred for 1.5 h at
RT. Purification by flash column chromatography (9:1
hexane:EtOAc) gave 9f (11mg, 0.04 mmol, 8%) as a yellow

liquid along with eluent (9:1 hexane:EtOAc) gave 10f (50 mg,

0.20 mmol, 67%) as a yellow liquid.

'H NMR (400 MHz, CDCl3): 6 =10.35 (1 H, s), 9.23 (1 H,d, J=6.3 Hz), 856 (1 H, d, J =
6.0 Hz), 8.24 (1 H, d, J = 7.1 Hz), 8.00 (1 H, s), 7.72-7.56 (4 H, m), 7.50 (1 H, d, J = 6.9 HZ),
7.19-7.00 (6 H, m), 6.90 (1 H, d, J=6.6 Hz), 6.73 (1 H, s), 2.22 (3 H, s) and 2.16 (3 H, s) ppm.
13C NMR (100 MHz, CDCl3): 6 =192.8, 178.6, 141.0, 140.5, 138.0, 137.9, 137.4, 133.6, 132.9,
132.6, 132.2, 131.7, 131.3, 130.48, 130.45, 129.9, 129.7, 129.6, 129.3, 128.9, 128.3, 128.2,
128.1,127.9, 127.2, 126.8, 125.0, 122.3, 119.5, 102.8, 94.0, 88.2, 86.4, 21.2 and 21.0 ppm. IR
(neat): 3057, 2926, 2731, 2193, 1730, 1697, 1580, 905 and 720 cm™. HR ESI-MS: [C3sH2402]"
= [M+Na]" requires 488.1776; found 488.1767. TLC: R¢ = 0.2 (9:1, hexane:EtOAC).

3-(m-Tolyl)-1-{2-[1-(m-tolylethynyl)naphthalen-2-yl]Jphenyl}prop-2-yn-1-one (10f)

™ IH NMR (400 MHz, CDCls): § = 8.51 (L H, d, J = 8.0 Hz), 8.18
O (1H,d,J=75Hz),7.86 (2 H,t, J=8.8 Hz), 7.70-7.48 (6 H, m),

I 7.20-7.11 (3 H, m), 7.10-7.00 (3 H, m), 6.86 (1 H, d, J = 6.9 Hz),
OO ‘ 6.69 (L H,s), 2.26 (3H,s)and 2.17 (3 H, s) ppm. *C NMR (100
MHz, CDCl3): 6=179.3,142.1,141.8,138.3,137.9, 137.8, 133.4,

% Me
O 133.2, 132.7, 132.2, 132.1, 132.0, 131.1, 130.0, 129.8, 129.2,

128.7, 128.3, 128.24, 128.22, 128.0, 127.8, 127.7, 127.2, 126.8, 126.6, 123.2, 120.1, 119.9,
98.9,93.7,88.5,86.7,21.3 and 21.1 ppm. IR (neat): 3055, 2923, 2855, 2192, 1641, 1594, 1485,
1446, 1022 and 778 cm™. HR ESI-MS: [C3sH240]" = [M+H]" requires 460.1827; found
460.1811. TLC: Rf= 0.4 (9:1, hexane:EtOAC).

4-[(3-Chlorophenyl)ethynyl]-3-{2-[3-(3-chlorophenyl)propioloyl]phenyl}-1-naphth-
aldehyde (99)

Followed general procedure F: The 2-(alkynonyl)alkynylbenzene 8g (320 mg, 0.94 mmol),
in toluene (18 mL) and AgOTf (60 mg, 0.23 mmol) were stirred for 3.5 h at RT. Purification
by flash column chromatography (4:1 hexane:EtOAc) gave 9g (130 mg, 0.49 mmol, 52%) as
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yellow liquid along with eluent (4:1 hexane:EtOAc) gave 10g (46 mg, 0.18 mmol, 19%) as a

yellow liquid.

Cl

IH NMR (400 MHz, CDCls): § = 10.41 (1 H, s), 9.22 (L H, d, J =
7.4 Hz),8.51 (LH, d, J=7.2 Hz), 8.23 (L H, d, J = 7.49 Hz), 8.03
(1 H,s), 7.76-7.65 (4 H, m), 7.52 (1 H, d, J = 7.4 Hz), 7.30-7.23
(3H, m), 7.23-7.16 (2 H, m), 7.11 (L H, t, J = 7.7 Hz) and 7.01-
6.89 (2 H, m) ppm. 3C NMR (100 MHz, CDCls): & = 192.7,
178.3, 141.3, 140.5, 137.8, 136.9, 134.34, 134.31, 133.6, 132.9,

132.1, 131.8, 131.5, 130.9, 130.7, 130.6, 130.5, 129.9, 129.7, 129.68, 129.64, 129.3, 128.6,
128.3, 127.6, 127.1, 126.1, 125.1, 124.2, 121.4, 100.7, 91.5, 88.8 and 87.8 ppm. IR (neat):
3059, 2983, 2926, 2201, 1696, 1642, 1472, 1264 and 742 cm™. HR ESI-MS: [C34H19Cl,02]"
= [M+H]" requires 529.0762; found 529.0749. TLC: R = 0.4 (4:1, hexane:EtOAc).

3-(3-Chlorophenyl)-1-{2-{1-[(3-chlorophenyl)ethynyl]naphthalen-2-yl}phenyl}prop-2-

yn-1-one (10g)

l Cl

IH NMR (400 MHz, CDCls): 5 = 8.58 (L H, d, J = 7.7 Hz), 8.47
(1H,d,J=8.2Hz),7.76-7.70 (L H, m), 7.70-7.56 (6 H, m), 7.53-
7.44 (4 H, m), 7.44-7.33 (4 H, m) and 7.27-7.23 (1 H, m) ppm.
13C NMR (100 MHz, CDCls): & = 191.3, 143.8, 139.7, 137.2,
136.5, 136.3, 135.1, 134.7, 134.2, 133.1, 131.6, 130.1, 129.96,
129.93, 129.8, 129.7, 129.58, 129.53, 129.1, 128.56, 128.50,

127.9, 127.7, 126.9, 124.6, 124.2, 123.8, 113.7, 98.7 and 86.6 ppm. IR (neat): 3050, 2010,
1654, 1567, 1212 and 750 cm™. TLC: Rf = 0.6 (4:1, hexane:EtOAC).

4-{[3-(Trifluoromethyl)phenyl]ethynyl}-3-{2-{3-[3(trifluoromethyl)phenyl]propioloyl}-
phenyl}-1-naphthaldehyde (9h)

CF3;

Followed general procedure F: The 2-
(alkynonyl)alkynylbenzene 8h (160 mg, 0.43 mmol), in toluene
(8 mL) and AgOTf (28 mg, 0.10 mmol) were stirred for 12 h at
RT. Purification by flash column chromatography (4:1
hexane:EtOAc) gave 9h (81 mg, 0.27 mmol, 63%) as yellow
liquid along with eluent (4:1 hexane:EtOAc) gave 10h (35 mg,

0.12 mmol, 28%) as a yellow liquid.
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'H NMR (400 MHz, CDCl3): 6 = 10.4 (1 H, s), 9.32-9.16 (1 H, m), 8.58-8.47 (1 H, m), 8.25
(1H,d,J=7.6Hz),80(LH,s),7.75-7.66 (4 H, m), 7.59-7.47 (6 H, m), 740 (1 H,d,J=7.5
Hz), 7.30 (1 H,t,J=7.8 Hz) and 7.21 (1 H, d, J = 7.6 Hz) ppm. 13C NMR (100 MHz, CDCls):
0 =192.6, 178.3, 141.5, 140.5, 137.7, 136.8, 136.7, 135.5, 134.7, 133.6, 133.5, 133.1, 131.9,
131.1, 130.5, 129.7, 129.08, 129.01 (C, g, J = 3.6 Hz), 128.7, 128.6 (C, ¢, J = 4.2 Hz), 128.4,
127.08, 127.02 (C, q, J = 3.9 Hz), 126.7, 125.9, 125.6 (C, q, J = 3.4 Hz), 125.4, 125.1, 123.5,
120.7, 100.5, 91.1, 89.0 and 88.2 ppm. 1°F NMR (282 MHz, CDCI3): = -63.00 (s, 3 F, CF3)
and -63.05 (s, 3 F, CF3) ppm. IR (neat): 3062, 2926, 2856, 2202, 1692, 1644, 1594, 1333 and
903 cm™. HR ESI-MS: [C3sH19Fs02]" = [M+H]" requires 597.1289; found 597.1275. TLC:
Rf = 0.5 (4:1, hexane:EtOAC).

3-[3-(Trifluoromethyl)phenyl]-1-{2-{1-{[3-(trifluoromethyl)phenyl]ethynyl}naphthalen-
2-yl}phenyl}prop-2-yn-1-one (10h)

'H NMR (400 MHz, CDCls): 6 =8.61 (1 H, d, J = 7.6 Hz), 8.52
(1H,d,J=8.3Hz),8.01(LH,s),7.94(1H,d,J=7.6Hz),7.80
(1H,d,J=7.7Hz),7.75-7.63 (8 H, m), 7.56 (2 H, t, J = 8.3 HZ),
748 (1H,t,J=7.6Hz),7.40 (1 H,t,J=75Hz)and 7.26 (1 H,
cFs| s) ppm. C NMR (100 MHz, CDCls): & = 191.3, 143.8, 139.9,
139.7, 136.6, 136.3, 136.1, 135.2, 134.9, 133.2, 133.1, 131.4,
130.0, 129.9, 129.5, 128.9, 128.8, 128.5(q, C, J = 3.3 Hz),, 127.8, 126.9, 126.63 (q, C, J = 3.2
Hz), 125.8 (q, C, J=3.2 Hz), 125.2 (q, C, J = 3.2 Hz), 124.3, 123.8, 113.7, 98.5, 86.9 and 76.7
ppm. °F NMR (282 MHz, CDCI3): § = -62.3 (s, 3 F, CF3) and -62.8 (s, 3 F, CF3) ppm. IR
(neat): 3057, 2926, 2856, 1727, 1331, 1265, 1131 and 741 cm™. HR ESI-MS: [C3sH19Fs0]" =
[M+H]" requires 569.1340; found 569.1320. TLC: Rf = 0.6 (4:1, hexane:EtOAc). M.P: 187-
190 °C.

4-[(2-Bromophenyl)ethynyl]-3-{2-[3-(2-bromophenyl)propioloyl]phenyl}-1-naphth-
aldehyde (9i)

Followed general procedure F: The 2-(alkynonyl)alkynylbenzene
8i (280 mg, 0.73 mmol), in dry toluene (14 mL) and AgOTf (47 mg,
0.18 mmol) were stirred for 12 h at RT. Purification by flash column
chromatography (4:1 hexane:EtOAc) gave 9i (100 mg, 0.32 mmol,
45%) as yellow liquid along with eluent (4:1 hexane:EtOAc) gave

10i (56 mg, 0.19 mmol, 26%) as a yellow liquid.
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IH NMR (400 MHz, CDCls): & = 10.3 (1 H, s), 9.28-9.16 (1 H, m), 8.81-8.64 (1 H, m), 8.46
(LH,d,J=75Hz),7.99 (LH,s), 7.73-7.63 (4 H, m), 7.53-7.45 (3H, m), 7.24 (L H, d, I = 7.7
Hz), 7.19-7.10 (4 H, m) and 7.05 (1 H, t, J = 7.3 Hz) ppm. **C NMR (100 MHz, CDCls): & =
192.9,178.2, 141.5, 140.6, 137.2, 137.1, 134.7, 133.9, 133.8, 133.0, 132.5, 132.4, 131.9, 131.7,
131.5,130.7,130.0, 129.6, 129.3, 128.5, 128.1, 127.4,127.1, 127.0, 126.2, 125.8, 125.3, 125.0,
124.9,122.4,100.3, 91.5, 90.99 and 90.95 ppm. IR (neat): 3059, 2200, 1693, 1642, 1587, 1262
and 733 cm™. HR ESI-MS: [C34H19Br20]* = [M+H]"* requires 616.9752; found 616.9729.
TLC: Rf=0.3 (4:1, hexane:EtOAC).

3-(2-Bromophenyl)-1-{2-{1-[(2-bromophenyl)ethynyl]naphthalen-2-yl}phenyl}prop-2-
yn-1-one (10i)

IH NMR (400 MHz, CDCl3): § =8.81 (1 H, d, J = 7.6 Hz), 8.70 (1
H,d, J=8.2Hz),7.79 (2H, d, J = 7.7 Hz), 7.74 (L H, d, J = 8.0 H2),
7.71-7.56 (4 H, m), 7.51-7.37 (7 H, m) and 7.33-7.27 (2 H, m) ppm.
13C NMR (100 MHz, CDCls): 6 =191.3, 144.1, 139.7, 139.6, 136.8,
136.3, 135.0, 133.8, 133.0, 132.8, 132.7, 130.8, 130.3, 129.9, 129.87,
129.85, 129.0, 128.7, 127.7, 127.5, 127.46, 127.41, 125.5, 125.3,
124.2,124.1,123.5, 114.0, 98.6 and 89.9 ppm. IR (neat): 3058, 2926, 2861, 2199, 1724, 1646,
1473 and 722 cm®. HR ESI-MS: [Cs3sH19Br20]* = [M+H]* requires 588.9803; found
588.9779. TLC: Rf= 0.6 (4:1, hexane:EtOAC).

4-[(3,5-Dimethylphenyl)ethynyl]-3-{2-[3-(3,5-dimethylphenyl)propioloyl]phenyl}-1-
naphthaldehyde (9j)

Followed general procedure F: The 2-
(alkynonylalkynylbenzene 8j (328 mg, 0.97 mmol), in toluene
(18 mL) and AgOTf (62 mg, 0.24 mmol) were stirred for 13 h at
RT. Purification by flash column chromatography (4:1
hexane:EtOAc) gave 9] (150 mg, 0.58 mmol, 60%) as yellow
liquid along with eluent (4:1 hexane:EtOAc) gave 10j (35 mg,

0.14 mmol, 15%) as a yellow liquid.

IH NMR (400 MHz, CDCl3): 6 =10.34 (1 H, s), 9.24 (1 H, d, J = 7.4 Hz), 856 (1 H, d, J =
75Hz),823 (1 H,d,J=75Hz),7.99 (1 H,s), 7.70-7.56 (4 H, m), 7.49 (1 H, d, J = 7.3 Hz),
6.94 (2 H,s), 6.87 (2H,s),6.60(2H,s),2.1(6H,s)and 2.1 (6 H, s) ppm. C NMR (100
MHz, CDCls): 6 = 192.8, 178.6, 140.9, 140.6, 138.0, 137.8, 137.5, 133.6, 132.5, 132.3, 131.7,
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130.9, 130.3,130.2,129.6, 129.4, 129.2, 128.2, 127.8, 127.2,126.9, 125.0, 122.2, 119.3, 103.1,
94.4, 88.0, 86.1, 21.0 and 20.9 ppm. IR (neat): 2955, 2924, 2726, 2192, 1736, 1690, 1636,
1240, 1060 and 751 cm™. HR ESI-MS: [CasH2002]* = [M+H]*requires 517.2168; found
517.2157. TLC: Rf=0.4 (4:1, hexane:EtOAC).

3-(3,5-Dimethylphenyl)-1-{2-{1-[(3,5-dimethylphenyl)ethynyl]naphthalen-2-yl}phenyl}-
prop-2-yn-1-one (10j)

1H NMR (400 MHz, CDCl3): 8 =8.53 (1 H, d, J = 8.2 Hz), 8.19
(1H,d,J=7.5Hz),7.86 (2H,t J=5.9Hz), 7.69-7.50 (6 H, m),
6.99 (2 H,s),6.89 (2H,s),6.59 (2H,s),2.24 (6 H, s) and 2.15
(6 H, s) ppm. 3C NMR (100 MHz, CDCl3): & = 179.3, 142.1,
141.8, 138.3, 137.79, 137.73, 133.4, 132.7, 132.16, 132.12,
132.0, 130.4, 130.2, 130.0, 129.2, 128.2, 127.7, 127.1, 126.9,
126.5, 123.1, 120.1, 119.7, 99.1, 94.1, 88.2, 86.4, 21.1 and 20.9
ppm. IR (neat): 3051, 2926, 2191, 1637, 1599, 1263 and 742 cm™. HR ESI-MS: [C37H290]"
= [M+H]" requires 489.2218; found 489.2229. TLC: R = 0.6 (4:1, hexane:EtOAC).

3-{2-[3-(Naphthalen-1-yl)propioloyl]phenyl}-4-(naphthalen-1-ylethynyl)-1-naphth-
aldehyde (9k)

Followed general procedure F: The 2-
(alkynonyl)alkynylbenzene 8k (333 mg, 0.94 mmol), in dry
toluene (18 mL) and AgOTf (60 mg, 0.23 mmol) were stirred for
10 h at RT. Purification by flash column chromatography (4:1
hexane:EtOAc) gave 9k (130 mg, 0.46 mmmol, 50%) as yellow
liquid along with eluent (4:1 hexane:EtOAc) gave 10k (77 mg, 0.28

mmol, 30%) as a yellow liquid.

IH NMR (400 MHz, CDCl3): 5 = 10.32 (1 H, s), 9.24-9.11 (1 H, m), 8.67-8.59 (1 H, m), 8.36
(1H,d,J=75Hz),8.02(LH,s),7.87 (L H, d, J = 8.3 Hz), 7.80-7.69 (5 H, m), 7.65-7.59 (5
H, m), 7.54 (1 H, d, J = 8.1 Hz), 7.41-7.37 (2 H, m), 7.34-7.29 (2 H, m), 7.23-7.18 (1 H, m),
7.15 (1 H,t,J=7.8 Hz) and 7.09 (L H, d, J = 7.0 Hz) ppm. 3C NMR (100 MHz, CDCls): & =
192.8,178.6, 141.1, 140.9, 137.8, 137.3, 133.7, 133.1, 133.0, 132.9, 132.7, 132.5, 131.8, 131.1,
130.4,129.7,129.5,129.2, 128.5, 128.3, 128.2, 128.0, 127.4, 127.1, 126.9, 126.7, 126.5, 126.4,
126.0, 125.6, 125.1, 125.0, 124.8, 120.3, 117.2, 100.9, 93.0, 92.2 and 91.5 ppm. IR (neat):
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3057, 2923, 2859, 2188, 1688, 1637, 1586, 1292 and 743 cm™. HR ESI-MS: [Ca2H2502]" =
[M+H]" requires 561.1855; found 561.1800. TLC: Rt = 0.4 (4:1, hexane:EtOAC).
3-(Naphthalen-1-yl)-1-{2-[1-(naphthalen-1-ylethynyl)naphthalen-2-yl]phenyl}prop-2-
yn-1-one (10k)

'H NMR (400 MHz, CDCl3): §=8.78 (1 H, d, J = 7.6 Hz), 8.69
(1H,d,J=85Hz),8.66 (L H,d, J=8.4Hz), 8.04-7.94 (4 H, m),
771 (1 H,t,J=7.7Hz),7.68-7.62 (4 H, m), 7.62-7.55 (4 H, m),
753 (1 H,t,J=7.7Hz),7.47-7.43 (2H, m)and 7.36-7.21 (5 H,
m) ppm. C NMR (100 MHz, CDCls): 6 = 191.3, 144.1, 139.7,
136.7, 136.4, 134.9, 134.1, 133.6, 133.5, 133.4, 1325, 131.1,
129.8, 129.77, 129.71, 129.6, 128.7, 128.6, 128.5, 127.5, 127.4, 127.1, 127.0, 126.8, 126.2,
126.0, 125.6, 125.5, 125.4, 124.1, 123.9, 120.6, 114.3, 107.1, 98.5, 91.9 and 90.2 ppm. IR
(neat): 3056, 2929, 2861, 2187, 1729, 1638, cm™X. HR ESI-MS: [C41H250]" = [M+H]* requires
533.1905; found 533.1883. TLC: Rf= 0.5 (4:1, hexane:EtOAC).

1H-isochromen-1-one (4a):

i I 0
O % AgOTf (2 equiv.), O + (o)
% Toluene, 7 h, RT OO =
Si
= ¢

Followed general procedure F: The 2-(alkynonyl)alkynylbenzene 8l (60 mg, 0.174 mmol),
in dry toluene (4 mL) and AgOTf (89 mg, 0.34 mmol) were stirred for 7 h at RT. Purification
by flash column chromatography (4:1 hexane:EtOAc) gave 9a (20 mg, 0.08 mmmol, 50%) as
yellow liquid along with eluent (4:1 hexane:EtOAc) gave 10a (9 mg, 0.03 mmol, 23%) as a
yellow liquid, and isocoumarin 4a (3 mg, 0.02 mmol, 14%).
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4-[(2-Methoxyphenyl)ethynyl]-3-{2-[3-(2-methoxyphenyl)propioloyl]phenyl}-1-
naphthaldehyde (9m)

Followed general procedure F: The 2-
(alkynonyl)alkynylbenzene* 8m (180 mg, 0.54 mmol), in toluene
(10 mL) and AgOTTf (35 mg, 0.13 mmol) were stirred for 5 h at RT.
Purification by flash column chromatography (3:1 hexane:EtOAc)
gave 9m (45 mg, 0.17 mmol, 39%) as yellow liquid.

'H NMR (400 MHz, CDCI3): 5 = 10.33 (1 H, s), 9.32-9.09 (1 H,
m), 8.86-8.67 (1 H, m), 8.41 (1 H, d, J = 7.6 Hz), 7.96 (1 H, s), 7.72-7.58 (4 H, m), 7.53 (1 H,
d,J=7.4Hz),731-7.24 (1 H, m), 7.23-7.17 (2H, m), 7.01 (1 H, d, J = 7.5 Hz), 6.82-6.70 (4
H, m), 3.82 (3 H, s) and 3.77 (3 H, s) ppm. 3C NMR (100 MHz, CDCI3): = 193.0, 178.6,
161.3,160.4, 140.7, 137.8, 137.6, 134.5, 133.8, 133.5, 132.4, 132.2, 132.0, 131.4, 130.5, 130.1,
129.1, 128.2,127.7,127.6, 126.9, 124.9, 120.4, 112.1, 110.6, 109.2, 99.2, 92.6, 90.9, 90.7 and
55.2 ppm. IR (neat): 3070, 2927, 2846, 2194, 1685, 1639, 1492, 1276 and 740 cm -1. TLC:
Rf = 0.2 (3:1, hexane:EtOAC).

4-[(3,5-Dimethoxyphenyl)ethynyl]-3-{2-[3-(3,5-dimethoxyphenyl)propioloyl]phenyl}-1-
naphthaldehyde (9n)

Followed general procedure F: The 2-(alkynonyl)alkynyl-
benzene 8n (137 mg, 0.37 mmol), in toluene (7 mL) and
AgOTf (24 mg, 0.09 mmol) were stirred for 8 h at RT.
Purification by flash column chromatography (3:1

hexane:EtOAcC) gave 9n (48 mg, 0.16 mmol, 45%) as yellow

liquid.

'H NMR (400 MHz, CDCI3):  =10.31 (1 H,s), 9.14 (1 H, d,
J=8.1Hz),845(1H,d J=80Hz),816 (1H,d, J=7.7Hz),7.94 (1L H,s), 7.65-7.57 (3 H,
m), 753 (1 H,t,J=75Hz),7.43 (1 H,d,J=7.4 Hz), 6.38 (2 H, s), 6.34-6.27 (2 H, m), 6.17
(2 H,s),3.65 (6 H, s), 3.58 (6 H, s) ppm. *C NMR (100 MHz, CDCI3): § = 192.8, 178.6,
160.5, 160.4, 141.3, 140.6, 138.0, 137.1, 133.6, 132.7, 131.9, 130.6, 130.5, 129.7, 129.4, 128.4,
128.0, 127.2, 126.5, 125.1, 123.8, 121.0, 110.1, 109.6, 104.1, 102.5, 102.4, 93.7, 87.8, 86.3,
55.5 and 55.4 ppm. IR (neat): 2985, 2356, 1735, 1670, 1373, 1234 and 1045 cm-1. TLC: Rf
=0.4 (3:1, hexane:EtOAC).
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4-[(4-Methoxyphenyl)ethynyl]-3-{2-[3-(4-methoxyphenyl)propioloyl]phenyl}-1-
naphthaldehyde (90)

Followed general procedure F: The 2-
(alkynonyl)alkynylbenzene® 8o (100 mg, 0.30 mmol), in toluene
(6 mL) and AgOTf (39 mg, 0.15 mmol) were stirred for 24 h at
RT. Purification by flash column chromatography (5:1
hexane:EtOAc) gave 90 (9 mg, 0. 03 mmol, 10%) as a yellow
liquid and 11 (49 mg, 0.17 mmol, 60%) as pale yellow liquid.

OMe

'H NMR (400 MHz, CDCl3z): =103 (1 H,s),9.17 (1 H, d, J
=7.3Hz),849(1H,d,J=68Hz),816 (L H,d,J=7.4Hz),7.9(1H,s),7.67-7.57 (3H, m),
7.57-751(1H, m),745(1H,d,J=71Hz),719(2H,d, J=88Hz),694 (2H,d, J=8.4
Hz), 6.69 (2 H, d, J=8.4 Hz), 6.59 (2 H, d, J = 8.4 Hz) and 3.69 (6 H, s) ppm. *C NMR (100
MHz, CDCls): 6 =192.9, 178.8, 161.4, 160.3, 140.8, 140.7, 139.4, 138.2, 137.6, 134.8, 133.6,
133.4, 132.4, 131.9, 130.4, 130.2, 129.8, 129.34, 128.37, 127.9, 127.4, 127.2, 125.1, 114.8,
114.1,111.7,103.1, 94.8, 88.7, 85.9, 55.48 and 55.40 ppm. IR (neat): 3063, 2978, 2883, 2243,
1765, 1735, 1692, 1289 and 710 cm™. HR ESI-MS: [C3sH2504]" = [M+H]" requires 521.1753;
found 521.1740. TLC: Rf= 0.3 (5:1, hexane:EtOAC).

2-{2-[3-(4-Methoxyphenyl)propioloyl]phenyl}acetaldehyde (11):

o 1H NMR (400 MHz, CDCI3): §=9.81 (1 H, s), 842 (1 H,d,J=75

O N Hz), 7.61 (2 H, d, J = 8.2 Hz), 7.57-749 (2 H, m), 7.27-7.24 (1 H, m),

O ome| 6:92 (2 H, d,J=81Hz), 410 (2 H, s) and 3.84 (3 H, s) ppm. 13C

NMR (100 MHz, CDCI3): & = 198.8, 179.4, 161.9, 135.6, 135.2,

134.6,133.9,133.5, 133.1,127.8,114.5,111.8,94.4, 87.9, 55.5 and 49.3 ppm. IR (neat): 2981,
2190, 1735, 1600, 1257 and 755 cm-1. TLC: Rf = 0.4 (5:1, hexane:EtOAc).

0~ H

4-Hydroxy-2-(4-methoxyphenyl)-1-naphthaldehyde (14)

OH Followed general procedure F: The 1,5-diketone 11 (15 mg, 0.05

OO mmol), in toluene (1 mL) and AgOTf (4 mg, 0.01 mmol) were stirred
O o for 1 h at RT. Purification by flash column chromatography (9:1

0~ H

hexane:EtOAc) gave 14 (13 mg, 0.04 mmol, 87%) as yellow semi solid.
IH NMR (400 MHz, CDCI3): § =13.9 (L H, s), 8.51 (L H, d, J=8.2 Hz), 7.76 (3H, 1, J = 7.7

Hz), 7.68-7.59 (2 H, m), 7.55 (1 H, t, J = 7.2 Hz), 7.27-7.21 (1 H, m), 7.02 (2 H, d, J = 8.1 Hz)
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and 3.90 (3 H, s) ppm. *°C NMR (100 MHz, CDCI3): 6 = 200.1, 163.6, 162.8, 137.2, 131.8,
130.8, 130.2, 127.5, 126.0, 125.5, 124.5, 117.8, 113.8, 112.8 and 55.6 ppm. IR (neat): 3050,
2923, 2850, 1596, 1465, 1261, 1172 and 736 cm-1. TLC: Rf = 0.2 (4:1, hexane:EtOAc).

failure of the cross [4+2] cycloaddition of pyrylium ion with alkyne:

Q AgOTf (25 mol%)
% toluene 6b . 7b
n
T Bu RT, 4 h 62% 20%
H R3——R®

Sb (R® = CO,Et or Ph)

Followed general procedure F: The 2-(alkynonyl)alkynylbenzene 5b (50 mg, 0.23 mmol),
and diphenylacetylene or diethylacetylene dicarboxylate (external alkyne-1.2 equiv.) (in case
of diethyl but-2-ynedioate, 46 mg, 0.27 mmol and in case of diphenyl acetylene 49 mg, 0.27
mmol) in toluene (5 mL) and AgOTf (14 mg, 0.05 mmol) were stirred for 4 h at RT. Purification
by flash column chromatography (9:1 hexane:EtOAc) gave 6b (30 mg, 0.14 mmol, 62%) as a
yellow liquid and 7b (9 mg, 0.04 mmol, 20%) as pale yellow liquid.

12-(Hex-1-yn-1-yl)-11-pentanoylchrysene-6-carbaldehyde (22)

Me The carbonylated naphthalene 6b (30 mg, 0.07 mmol), in 1, 2-DCB (3 mL)

I ™ | werestirred for 21 hat 150 °C. Purification by flash column chromatography

o O (4:1 hexane:EtOAcC) gave the chrysene derivative 22 (19 mg, 0.04 mmol,
O‘ 65%) as a red solid.

07 H 'H NMR (400 MHz, CDCl3): § =10.5 (1 H, s), 9.39 (1 H, d, J = 7.5 Hz),

9.1(1H,s),8.77(1H,d, J=7.4Hz),858 (1 H,d, J=7.4Hz),843 (1 H,d, J=7.4Hz),7.86-
7.70 3H, m), 7.65 (1 H, t, J = 6.5 Hz), 2.76-2.57 (4 H, m), 1.80-1.69 (4 H, m), 1.63-1.56 (2
H, m), 1.38-1.31 (2 H, m), 1.02 (3H,t,J=6.1 Hz) and 0.86 (3 H, t, J = 6.5 Hz) ppm. 1*C NMR
(100 MHz, CDCls): 6 = 209.6, 193.2, 141.6, 133.7, 131.4, 130.7, 130.16, 131.10, 129.5, 128.8,
128.6, 128.5, 128.1, 128.0, 127.6, 127.2, 126.6, 125.6, 122.9, 122.1, 104.2, 77.0, 44.3, 30.8,
26.1, 22.29, 22.23, 19.9, 14.0 and 13.8 ppm. IR (neat): 3060, 2929, 2864, 2216, 1696, 1577,
1263 and 742 cm™. HR ESI-MS: [C3oH280,]" = [M+H]" requires 420.2089; found 420.2071.
TLC: Rf= 0.5 (4:1, hexane:EtOAc). M.P: 93-95 °C.

12-(Dec-1-yn-1-yl)-11-nonanoylchrysene-6-carbaldehyde (23)

22



The carbonylated naphthalene 6¢ (30 mg, 0.05 mmol), in 1,2-DCB (3 mL)
were stirred for 28 h at 150 °C. Purification by flash column
chromatography (4:1 hexane:EtOAc) gave the chrysene derivative 23 (12
mg, 0.02 mmol, 45%) as a red solid.

'H NMR (400 MHz, CDCl3): 8 =10.5 (1 H, s), 9.41 (1 H, d, J = 8.1 Hz),
9.18(1H,s),881(1H,d,J=8.3Hz),861(1H,d,J=8.0Hz),845(1H,d, J=85Hz), 7.83
1H,t,J=77H2),7.77 (2H,t,J=8.0Hz),7.66 (LH,t,J=7.4Hz), 2.69 (2H, t, J =7.3 Hz),
2.63(2H,t, J=7.0Hz),1.80-1.71 (4 H, m), 1.62-1.53 (5 H, m), 1.33-1.28 (9 H, m) and 0.91-
0.84 (12 H, m) ppm. 3C NMR (100 MHz, CDCls): & = 209.6, 193.3, 141.6, 133.8, 131.4,
130.7, 130.18, 130.13, 129.5, 128.8, 128.6, 128.5, 128.1, 128.0, 127.6, 125.6, 123.0, 122.1,
114.2, 104.3, 44.6, 32.0, 31.9, 29.54, 29.50, 29.41, 29.3, 29.29, 29.26, 29.1, 28.7, 24.1, 22.8,
20.2 and 14.2 ppm. IR (neat): 3061, 2926, 2858, 2219, 1740, 1698, 1462, 1265 and 756 cm™.
HR ESI-MS: [C3sHs602]" = [M+H]" requires 533.3420; found 533.3395. TLC: Rf=0.5 (4:1,
hexane:EtOAC).

1-(2-Ethynylphenyl)undec-2-yn-1-one (5c)

Followed general procedure D: Alcohol S1 (400 mg, 1.49 mmol), Jones

Sy reagent (3 M solution in water and H2SO4) (0.6 mL, 1.79 mmol), anhydrous

N 7 | acetone (4 mL) was stirred for 2 h at 0 °C. Purification by flash column
H

chromatography (19:1 hexane:EtOAc) gave the 2-(alkynonyl)alkynyl-
benzene 5¢ (350 mg, 1.3 mmol, 88%) as a red oil.

IH NMR (400 MHz, CDCls): =8.10 (L H, d, J=7.8 Hz), 7.61 (1 H, d, J = 7.5 Hz), 7.53-7.40
(2H,m),3.39 (1 H,s),2.45 (2 H,t,J=7.2Hz), 1.67-1.60 (2 H, m), 1.50-1.37 (2 H, m), 1.31-
1.24 (8 H, m) and 0.87 (3 H, t, J = 7.0 Hz) ppm. *C NMR (100 MHz, CDCls): § = 177.4,
139.1, 135.5, 132.3, 131.8, 128.5, 121.6, 97.4, 82.8, 82.0, 80.7, 31.9, 29.2, 29.1, 29.0, 27.7,
22.7,19.4 and 14.2 ppm. IR (neat): 3298, 2934, 2858, 2212, 1647, 1464, 1257 and 737 cm™.
HR ESI-MS: [C19H230]" = [M+H]" requires 267.1749; found 267.1735. TLC: Rf=0.6 (19:1,
hexane:EtOAC).

5-(Benzyloxy)-1-(2-ethynylphenyl)pent-2-yn-1-one (5e)

Followed general procedure D: Alcohol S2 (320 mg, 1.1 mmol), Jones
reagent (3 M solution in water and H2S04) (0.4 mL, 1.32 mmol), anhydrous

acetone (4 mL) was stirred for 2 h at 0 °C. Purification by flash column
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chromatography (19:1 hexane:EtOAc) gave the 2-(alkynonyl)alkynyl-benzene 5e (181 mg,

1.11 mmol, 57%) as a red oil.

!H NMR (400 MHz, CDCl3): §=8.12 (1 H,t,J=8.2 Hz), 7.61 (1 H, d, J = 7.4 Hz), 7.51-7.47
(1 H, m), 7.41-7.26 (6 H, m), 458 (2 H, s), 3.71 (2 H, t, J = 6.5 Hz), 3.38 (1 H, 5) and 2.78 (2
H, t, J = 6.5 Hz) ppm. 13C NMR (100 MHz, CDCls): 6 = 177.7, 138.7, 137.8, 135.5, 132.4,
132.1, 130.2, 128.6, 127.9, 127.8, 121.6, 93.7, 83.0, 82.0, 81.1, 73.2, 67.3 and 20.9 ppm. IR
(neat): 3300, 2930, 2858, 2207, 1648, 1261 and 880 cm™. HR ESI-MS: [C20H1702]* = [M+H]*
requires 289.1307; found 289.1306. TLC: R = 0.5 (19:1, hexane:EtOAC).

1-(2-Ethynylphenyl)-3-(triethylsilyl)prop-2-yn-1-one (5f)

o Followed general procedure D: Alcohol S3 (200 mg, 0.7 mmol), Jones

@5 reagent (3 M solution in water and H2SO4) (0.3 mL, 0.88 mmol),
Si(Et),

A ! anhydrous acetone (4 mL) was stirred for 2 h at 0 °C. Purification by flash

column chromatography (19:1 hexane:EtOAc) gave the 2-(alkynonyl)-

alkynylbenzene 5f (180 mg, 0.6 mmol, 91%) as a red oil.

IH NMR (400 MHz, CDCls): 6 =8.15 (1 H, d, J = 7.5 Hz), 7.61 (1 H, d, J = 7.4 Hz), 7.50 (1
H,t J=75Hz),7.45 (1 H,t J=75Hz),3.38 (1 H,s),1.04 (OH,t, J=7.9Hz)and 0.72 (6
H, g, J = 7.9 Hz) ppm. 3C NMR (100 MHz, CDCls): & = 176.7, 138.5, 135.5, 132.6, 132.1,
128.5, 121.7, 102.7, 99.1, 83.0, 81.9, 7.48 and 3.98 ppm. IR (neat): 3292, 2953, 2885, 2149,
1651, 1467, 1234, 1012 and 743 cm™. HR ESI-MS: [C17H210Si]" = [M+H]" requires
269.1362; found 269.1354. TLC: Rf= 0.6 (19:1, hexane:EtOAC).

3-(4-Bromophenyl)-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-one (8c)

o Followed general procedure C: Alcohol S4 (415 mg, 1.08 mmol), IBX

O SN (393 mg, 1.40 mmol), dry EtOAc (4 mL) were stirred for 3 h at 80 °C.
X TM . Purification by flash column chromatography (9:1 hexane:EtOAc) gave

the ketone 8c (350 mg, 0.91 mmol, 84%) as a red oil.

IH NMR (400 MHz, CDCls): 8 =8.06 (1 H, d, J=7.7 Hz), 7.62 (L H, d, = 7.5 Hz), 7.57-7.48
(5H, m), 7.47-7.37 (L H, m) and 0.21 (9 H, s) ppm. 2¥C NMR (100 MHz, CDCls): & = 177.5,
138.9, 135.2, 134.5, 1325, 132.1, 131.2, 128.3, 125.7, 122.8, 119.3, 102.9, 101.7, 92.0, 88.9
and 0.00 ppm. IR (neat): 2959, 2926, 2199, 1647, 1586, 1481, 1275 and 846 cm™. HR ESI-
MS: [C2oH1sBrOSi]* = [M+H]* requires 381.0310; found 381.0305. TLC: Rf = 0.2 (9:1,
hexane:EtOAc). M. P.: 73-75 °C.
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3-[4-(tert-Butyl)phenyl]-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-one (8d)

o Followed general procedure C: Alcohol S5 (85 mg, 0.22 mmol),
O N IBX (185 mg, 0.66 mmol), dry EtOAc (4 mL) were stirred for 3 h at
X O vme] 80 °C. Purification by flash column chromatography (19:1

TMS
me' hexane:EtOAcC) gave the ketone 8d (71 mg, 0.18 mmol, 82%) as a red

oil.

IH NMR (400 MHz, CDCls): § =8.11 (1 H, d, J = 7.7 Hz), 7.60 (3 H, t, J = 8.8 Hz), 7.52-7.39
(4H,m), 1.32 (9 H, s)and 0.21 (9 H, s) ppm. 13C NMR (100 MHz, CDCls): = 177.7, 154.6,
139.2, 135.1, 133.2, 132.2, 131.3, 128.3, 125.8, 122.7, 117.3, 103.1, 101.4, 94.1, 88.0, 35.2,
31.1 and -0.11 ppm. IR (neat): 3060, 2963, 2197, 2155, 1646, 1305 and 745 cm™. HR ESI-
MS: [C24H270Si]" = [M+H]" requires 359.1831; found 359.1832. TLC: Rf = 0.5 (19:1,
hexane:EtOAC).

3-(4-Acetylphenyl)-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-one (8e)

o Followed general procedure C: Alcohol S6 (300 mg, 0.86 mmol),

O N IBX (315 mg, 1.12 mmol), dry EtOAc (4 mL) were stirred for 3 h at
X TM me| 80 °C. Purification by flash column chromatography (9:1

o hexane:EtOAc) gave the ketone 8e (240 mg, 0.70 mmol, 81%) as a

red oil.

IH NMR (400 MHz, CDCls): $ =8.09 (1 H, d, J = 7.6 Hz), 7.98 (2 H, d, J = 7.9 Hz), 7.73 (2
H,d,J=7.9),7.63(1H,d J=75Hz),752 (1 H,t J=75Hz), 7.45 (1L H,t,J = 7.5 Hz), 2.63
(3 H, s)and 0.21 (9 H, s) ppm. 3C NMR (100 MHz, CDCls): § = 197.2, 177.3, 138.7, 138.1,
135.2, 133.3, 132.6, 131.3, 128.48, 128.42, 125.0, 122.9, 102.8, 101.9, 91.4, 89.9, 26.8 and
0.10 ppm. IR (neat): 2961, 2200, 2156, 1687, 1648, 1601, 1298, 1259 and 859 cm™. HR ESI-
MS: [C22H210,Si]* = [M+H]* requires 345.1311; found 345.1306. TLC: Rf = 0.4 (9:1,
hexane:EtOAc). M.P: 65-68 °C.

3-(3-Chlorophenyl)-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-one (8g)

Followed general procedure C: Alcohol S7 (370 mg, 1.0 mmol),
O S y IBX (396 mg, 1.41 mmol), dry EtOAc (4 mL) were stirred for 3 h at

[ O 80 °C. Purification by flash column chromatography (19:1
hexane:EtOAc) gave the ketone 8g (340 mg, 0.91 mmol, 93%) as a

red oil.
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IH NMR (400 MHz, CDCls): 6 =8.07 (1 H, d, J = 7.6 Hz), 7.67-7.57 (2 H, m), 7.56-7.48 (2
H, m), 7.45 2 H, t, J = 7.1 Hz), 7.34 (L H, t, J = 7.8 Hz) and 0.021 (9 H, s) ppm. 13C NMR
(100 MHz, CDCls): 6 =177.3, 138.8, 135.2, 134.7, 132.9, 132.5, 131.3, 131.2, 131.1, 130.0,
128.4,122.9,122.1,102.9, 101.8, 91.2, 88.6 and 0.10 ppm. IR (neat): 2961, 2900, 2203, 2157,
1646, 1591, 1562, 1475, 1266, 1012 and 874 cm™. HR ESI-MS: [C20H1sCIOSi]* = [M+H]"
requires 337.0815; found 337.0806. TLC: R = 0.2 (19:1, hexane:EtOAC).

3-[3-(Trifluoromethyl)phenyl]-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-one (8h)

Followed general procedure C: Alcohol S8 (480 mg, 1.29 mmol),
IBX (469 mg, 1.67 mmol), dry EtOAc (4 mL) were stirred for 3 h at
80 °C. Purification by flash column chromatography (19:1
hexane:EtOAc) gave the ketone 8h (356 mg, 0.96 mmol, 75%) as a

0]

O X CF;
~_
MS

T

red oil.

IH NMR (400 MHz, CDCl3): §=8.08 (L H, d, J=7.6 Hz), 7.89 (1 H,s), 7.82 (1 H,d, J = 7.7
Hz), 771 (LH, d,J=7.8 Hz), 7.63 (L H, d, J = 7.6 Hz), 7.58-7.49 (2 H, m), 7.46 (L H, t, J =
7.6 Hz) and 0.20 (9 H, s) ppm. 3C NMR (100 MHz, CDCls): & = 177.3, 138.6, 136.2, 135.2,
132.6, 131.3, 129.8 (C, q, J = 3.6 Hz), 129.4, 128.4, 127.3 (C, q, J = 3.6 Hz), 122.9, 121.4,
102.8, 101.9, 90.8, 88.7 and 0.14 ppm. °F NMR (282 MHz, CDCI3): § = -63.0 (s, 3 F, CFs)
ppm. IR (neat): 2961, 2204, 2158, 1650, 1480, 1436, 1334, 1010 and 873 cm™. HR ESI-MS:
[C21H18F30SIi]" = [M+H]" requires 371.1079; found 371.1077. TLC: Rf = 0.2 (19:1,
hexane:EtOAc). M. P.: 187-190 °C.

3-(2-Bromophenyl)-1-{2-[(trimethyIsilyl)ethynyl]phenyl}prop-2-yn-1-one (8i)

) Followed general procedure C: Alcohol S9 (311 mg, 0.80 mmol), IBX
O ~ b (294 mg, 1.0 mmol), dry EtOAc (4 mL) were stirred for 3 h at 80 °C.
X Purification by flash column chromatography (19:1 hexane:EtOAC)

gave the ketone 8i (280 mg, 0.73 mmol, 91%) as a red oil.

IH NMR (400 MHz, CDCls): $ =8.34 (1 H, d, J = 7.4 Hz), 7.72-7.57 (3 H, m), 7.57-7.41 (2
H, m), 7.41-7.27 (2 H, m) and 0.25 (9 H, s) ppm. 3C NMR (100 MHz, CDCls): § = 177.0,
138.5,135.4,135.2,132.9, 132.6, 132.3, 131.9, 128.3, 127.4, 126.9, 122.9, 122.8, 103.2, 101.4,
91.2, 90.6 and 0.07 ppm. IR (neat): 3026, 2920, 1997, 1653, 1664, 1365, 1170 and 846 cm™.
HR ESI-MS: [C2H1sBrOSi]* = [M+H]" requires 381.0310; found 381.0305. TLC: Rf = 0.2
(19:1, hexane:EtOAC).
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3-(3,5-Dimethylphenyl)-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-one (8j)

o Followed general procedure C: Alcohol S10 (400 mg, 1.20 mmol),
O N vel 1BX (438 mg, 1.56 mmol), dry EtOAc (4 mL) were stirred for 3 h at
X 80 °C. Purification by flash column chromatography (19:1

TMS

Me hexane:EtOAcC) gave the ketone 8j (360 mg, 1.09 mmol, 91%) as a red

oil.

1H NMR (400 MHz, CDCl3): §=7.96 (L H, d, J = 7.5 Hz), 7.48 (L H, d, J = 7.4 Hz), 7.38-7.28
(2H, m), 7.16-7.10 (2 H, m), 6.96 (1 H, s), 2.19 (6 H, s) and 0.08 (9 H, s) ppm. 3C NMR (100
MHz, CDCl3): 6 =177.7, 139.2, 138.4, 135.1, 132.9, 132.2, 131.3, 131.0, 128.3, 122.7, 120.0,
103.0, 101.4, 94.2, 87.7, 21.1 and 0.10 ppm. IR (neat): 2960, 2922, 2192, 2159, 1645, 1596,
1473, 1261, 1053 and 875 cm™. HR ESI-MS: [C22H230Si]* = [M+H]" requires 331.1518;
found 331.1409. TLC: R = 0.4 (19:1, hexane:EtOAc). M.P.: 60-63 °C.

3-(Naphthalen-1-yl)-1-{2-[(trimethyIsilyl)ethynyl]phenyl}prop-2-yn-1-one (8k)

0 Followed general procedure C: Alcohol S11 (400 mg, 1.29 mmol), IBX
(411 mg, 1.46 mmol), dry EtOAc (4 mL) were stirred for 3 h at 80 °C.
N TM Purification by flash column chromatography (19:1 hexane:EtOAcC)

gave the ketone 8k (370 mg, 1.0 mmol, 81%) as a red oil.

'H NMR (400 MHz, CDCl3): 6=8.42 (1 H,d,J=8.1Hz),8.19 (1 H, d, J = 7.4 Hz), 8.02-7.82
(3H, m), 7.71-7.43 (6 H, m) and 0.15 (9 H, s) ppm. 3C NMR (100 MHz, CDCls): § = 177.7,
139.4,135.2,133.8, 133.5,133.2,132.3, 131.6, 131.2, 128.6, 128.4, 127.8,127.0, 126.1, 125.3,
122.8,118.0, 103.0, 101.8, 92.9, 91.9 and 0.17 ppm. IR (neat): 3058, 2961, 2901, 2190, 1642,
1300 and 864 cm™®. HR ESI-MS: [C24H210Si]* = [M+H]" requires 353.1362; found 353.1356.
TLC: Rf=0.5(19:1, hexane:EtOAc). M. P.: 82-85 °C.

1-(2-Ethynylphenyl)undec-2-yn-1-ol (S1)

Followed procedure B: The TMS Protected alkyne S1-a (200 mg, 0.58
mmol), in MeOH (5 mL) and Potassium carbonate (162 mg, 1.17 mmol)

OH

X 7| were stirred for 15 min RT. Purification by flash column chromatography
(9:1 hexane:EtOAc) gave the Terminal alkyne S1 (140 mg, 0.52 mmol,

89%) as a yellow liquid.

IH NMR (400 MHz, CDCls): 5 =7.72 (L H, d, J = 7.6 Hz), 7.50 (L H, d, J = 7.7 Hz), 7.38 (1
H,t J=7.7Hz),7.27 (L H,t J=7.5Hz),587 (L H,s),3.36 (L H,s), 2.63 (1L H, brs), 2.25 (2
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H, td, J= 7.1 & 1.6 Hz), 1.52 (2 H, pent, J = 7.4 Hz), 1.43-1.33 (2 H, m), 1.26 (8 H, m) and
0.87 (3 H, t, J = 6.9 Hz) ppm. 3C NMR (100 MHz, CDCls): & = 143.6, 133.1, 129.4, 128.1,
126.8, 120.4, 87.9, 82.5,81.2, 79.2, 63.1, 31.9, 29.2, 29.1, 28.9, 28.6, 22.7, 18.9 and 14.2 ppm.
IR (neat): 3298, 3064, 2952, 2912, 2858, 2226, 1458, 999 and 763 cm™. HR ESI-MS:
[C19H250]" = [M+H]" requires 269.1905; found 269.1907. TLC: Rf=0.2 (9:1, hexane:EtOAC).

1-{2-[(Trimethylsilyl)ethynyl]phenyl}undec-2-yn-1-ol (S1-a)

o Followed general procedure A: To an ice-cold solution of dec-1-yne

§ (0.44 mL, 2.47 mmol), in anhydrous THF stirred for 15 min at 0 °C. Later
SN Cet7l added "BuLi (1.6 M in hexane) (1.5 mL, 2.47 mmol), stirred for 15 min.

L added 2-[(trimethylsilyl)ethynyl]benzaldehyde* (200 mg, 1.23 mmol) drop

wise. Then, warmed to rt for 3 h. Reaction mixture was diluted with aq. NH4CI solution (10
mL), extracted with ethyl acetate, dried (MgSQOa), concentrated, purification of the crude
reaction mixture by flash column chromatography (9:1 Hexane:EtOAc) gave the aryl alcohol
Sl-a (350 mg, 1.02 mmol, 84%) as a yellow oil.

'H NMR (400 MHz, CDCl3): 6 =7.67 (1 H,d,J=75Hz),7.46 (1 H,d, J=7.4 Hz),7.34 (1
H,t,J=75Hz), 7.28-7.20 (1 H, m), 5.83 (1 H, s), 2.92-2.70 (1 H, m), 2.35-2.20 (2 H, m),
1.60-1.48 (2 H, m), 1.41-1.34 (2 H, m), 1.31-1.23 (8 H, m), 0.91-0.84 (3 H, m) and 0.27 (9 H,
s) ppm. *C NMR (100 MHz, CDCls): & = 143.6, 132.7, 129.1, 128.0, 126.6, 121.2, 102.5,
100.4, 87.7, 79.1, 63.5, 31.9, 29.2, 29.1, 29.0, 28.6, 22.7, 18.9, 14.2 and -0.02 ppm. IR (neat):
3414, 2927, 2859, 2155, 1010 and 846 cm™. HR ESI-MS: [C22H330Si]* = [M+H]" requires
341.2301; found 341.2290. TLC: Rf= 0.3 (9:1, hexane:EtOAC).

5-(Benzyloxy)-1-(2-ethynylphenyl)pent-2-yn-1-ol (S2)

Followed general procedure B: The TMS Protected alkyne S2-a (250 mg,
™ ko 0.69 mmol), in MeOH (5 mL) and Potassium carbonate (190 mg, 1.38
mmol) were stirred for 15 min RT. Purification by flash column

chromatography (9:1 hexane:EtOAc) gave the Terminal alkyne S2 (192
mg, 0.66 mmol, 96%) as a yellow liquid.

IH NMR (400 MHz, CDCls): 6= 7.71 (L H,d, = 7.6 Hz), 7.49 (1L H, d, J = 7.4 Hz), 7.36-7.26
(7H, m),5.86 (1L H,s), 453 (2 H,s),3.61 (2H,t, J=6.9Hz),3.34(1H,s), 257 (2H,tJ=
6.6 Hz) and 2.15 (1 H, s) ppm. *C NMR (100 MHz, CDCls): & = 143.3, 138.1, 133.1, 129.5,
128.5, 128.2, 127.8, 126.8, 120.4, 84.3, 82.6, 81.1, 80.5, 73.0, 68.3, 63.0 and 20.4 ppm. IR
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(neat): 3350, 2826, 2687, 2115, 150, 1220 and 840 cm™. HR ESI-MS: [C20H190;]* = [M+H]"
requires 291.1307; found 291.1309. TLC: R¢=0.2 (9:1, hexane:EtOAC).

5-(Benzyloxy)-1-{2-[(trimethylsilyl)ethynyl]phenyl}pent-2-yn-1-ol (S2-a)

Ph Followed general procedure A: To an ice-cold solution of dec-1-yne The
T ko [(but-3-yn-1-yloxy)methyl]benzene (395 mg, 2.45 mmol), in dry THF

N stirred for 15 min at 0 °C. Later added "BuLi (1.6 M in hexane) (1.5 mL,
T™MS

OH

2.47 mmol), stirred for 15 min. added 2-[(trimethylsilyl)ethynyl]-
benzaldehyde? (250 mg, 1.23 mmol) drop wise. Then, warmed to rt for 2 h. Reaction mixture
was diluted with aq. NH4CI solution (10 mL), extracted with ethyl acetate, dried (MgSOQa),
concentrated, purification of the crude reaction mixture by flash column chromatography (9:1

Hexane:EtOAC) gave the aryl alcohol S2-a (420 mg, 1.02 mmol, 94%) as a yellow oil.

IH NMR (400 MHz, CDCl3): §=7.66 (1 H, d,J=7.4 Hz), 7.46 (1 H, d, J = 7.2 Hz), 7.35-7.26
(7H,m),583(1H,s),453(2H,s),3.61(2H,t J=6.8Hz),258((2H,t J=55Hz)and
0.26 (9 H, s) ppm. 3C NMR (100 MHz, CDCls): 6 = 143.3, 138.1, 132.7, 129.1, 128.6, 128.5,
128.0, 127.8, 126.7, 121.2, 102.4, 100.5, 84.0, 80.4, 73.0, 68.3, 63.3, 20.4 and -0.01 ppm. IR
(neat): 3449, 2922, 2857, 1726, 1455, 1266 and 735 cm™. HR ESI-MS: [C23H260,NaSi]" =
[M+Na]* requires 385.1600; found 385.1586. TLC: Rs = 0.4 (9:1, hexane:EtOAC).

1-(2-Ethynylphenyl)-3-(triethylsilyl)prop-2-yn-1-ol (S3)

OH Followed general procedure A: To an ice-cold solution of

N triethylsilylacetylene (0.6 mL, 3.36 mmol), in dry THF stirred for 15 min at
SiEt

X ’ N 0 °C. Later added "BuL.i (1.6 M in hexanes 2 mL, 3.36 mmol) stirred for 15

min. added 2-ethynylbenzaldehyde (366 mg, 2.8 mmol) drop wise. Then, warmed to rt for 3 h.
Reaction mixture was diluted with ag. NH4CI solution (10 mL), extracted with ethyl acetate,
dried (MgSOs), concentrated, purification of the crude reaction mixture by flash column
chromatography (9:1 Hexane:EtOAc) gave the (2-ethynylphenyl)-3-(triethylsilyl)propargyl
alcohol S3 (400 mg, 1.48 mmol, 53%) as a dark yellow oil.

IH NMR (400 MHz, CDCl3): $ =7.74 (L H, d, J=7.6 Hz), 7.51 (1 H, d, J = 7.4 Hz), 7.39 (1
H,t,J=7.4Hz),7.29 (1 H,t J=7.2Hz),589 (1H,d, J=4.8Hz),3.36 (1LH,5),2.63(1LH,
brs),0.99 (9H,t,J=7.8Hz)and 0.62 (6 H, g, J = 7.8 Hz) ppm. 3C NMR (100 MHz, CDCls3):
5=142.8,133.2,129.4,128.3,126.9, 120.7, 105.5, 89.3, 82.7, 81.1, 63.5, 7.5 and 4.3 ppm. IR
(neat): 3400, 2951, 2884, 2172, 1465, 1238, 1034 and 726 cm™. HR ESI-MS: [C17H230Si]* =
[M+H]* requires 271.1518; found 271.1514. TLC: Rf=0.2 (9:1, hexane:EtOAc).
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3-(4-Bromophenyl)-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-ol (S4)

OH Followed procedure E: The [2-(trimethylsilylethynyl)phenyl]-

O S propargyl alcohol” (300 mg, 1.31 mmol), 1-bromo-4-iodobenzene (554
X TM 5| Mg, 1.97 mmol), dry THF (7 mL), EtsN (1 mL), Cul (37 mg, 0.19
mmol) and PdCI>(PPhs)2 (9 mg, 0.01 mmol) were stirred for 12 h at RT.

Purification by flash column chromatography (9:1 hexane:EtOAc) mixture as eluent to yield

coupled product [2-(alkynyl)phenyl]propargyl alcohol S4 (450 mg, 1.17 mmol, 89%) as a pale
yellow oil.

IH NMR (400 MHz, CDCls): § =7.68 (1 H, d, J = 7.7 Hz), 7.50 (L H, d, J = 7.5 Hz), 7.44 (2
H,d,J=82Hz),7.38 (L H, t,J = 7.41 Hz), 7.34-7.26 (3 H, m), 6.01 (L H, d, J = 2.3 Hz), 2.98
(1 H, brs), and 0.26 (9 H, s) ppm. 3C NMR (100 MHz, CDCls): & = 142.7, 133.3, 133.0,
131.6, 129.3, 128.3, 126.7, 122.9, 121.6, 121.3, 102.3, 101.0, 89.3, 85.5, 63.9 and 0.00 ppm.
IR (neat): 3432, 3056, 2927, 2854, 2155, 1484, 1446, 1263 and 753 cm™. HR ESI-MS:
[C20H1sCIOSI]" = [M+H]" requires 337.0815; found 337.0806. TLC: Rf = 0.3 (9:1,
hexane:EtOAc). M. P.: 1107-110 °C.

3-[4-(tert-Butyl)phenyl]-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-ol (S5)

Followed general procedure A: To an ice-cold solution of 1-(tert-
O N butyl)-4-ethynylbenzene (0.44 mL, 2.47 mmol), in anhydrous THF
X s mz stirred for 15 min at 0 °C. Later added "BuL.i (1.6 M in hexane) (1.5

Me mL, 2.47 mmol), stirred for 15 min. added 2-[(trimethylsilyl)-

ethynyl]benzaldehyde* (200 mg, 1.23 mmol) drop wise. Then, warmed to rt for 3 h. Reaction

mixture was diluted with ag. NH4CI solution (10 mL), extracted with ethyl acetate, dried
(MgSO0s), concentrated, purification of the crude reaction mixture by flash column
chromatography (9:1 Hexane:EtOAc) gave the aryl alcohol S5 (240 mg, 0.62 mmol, 64%) as

a yellow oil.

IH NMR (400 MHz, CDCls): = 7.77 (L H, d, J= 7.4 Hz), 7.53 (L H, d, J = 7.2 HZ), 7.47-7.25
(6 H, m), 6.10 (1 H, s), 3.05 (1 H, brs), 1.34 (9 H, s) and 0.32 (9 H, s) ppm. 3C NMR (100
MHz, CDCls): 6 = 151.8, 143.1, 132.8, 131.6, 129.2, 128.1, 126.8, 125.3, 121.3, 119.6, 102.5,
100.6, 87.5, 86.7, 63.8, 34.8, 31.2 and 0.00 ppm. HR ESI-MS: [C24H26NaOSi]* = [M+Na]*
requires 383.1807; found 383.1801. TLC: Rf= 0.2 (9:1, hexane:EtOAC).

1-{4-{3-Hydroxy-3-{2-[(trimethylsilyl)ethynyl]phenyl}prop-1-yn-1-yl}phenyl}ethan-1-
one (S6)
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o Followed procedure E: The [2-(trimethylsilylethynyl)phenyl]-

O [ propargyl alcohol” (300 mg, 1.31mmol), 4-iodoacetophenone (485 mg,
X TM o| 1.9 mmol), dry THF (7 mL), EtsN (1 mL), Cul (40 mg, 0.19 mmol)

Me J and PdCI2(PPhs)2 (10 mg, 0.01 mmol) were stirred for 12 h at RT.

Purification by flash column chromatography (4:1 hexane:EtOAc) mixture as eluent to yield

coupled product [2-(alkynyl)phenyl]propargyl alcohol S6 (450 mg, 1.30 mmol, 99%) as a pale
yellow oil.

1H NMR (400 MHz, CDCl3): =7.88 (2H, d, J=8.0 Hz), 7.70 (L H, d, = 7.7 Hz), 7.57-7.46
(3H, m), 7.38 (1 H, t,J=7.5Hz),7.29 (L H, t, J = 7.5 Hz), 6.06 (1 H, 5), 3.26 (1L H, br s), 2.57
(3 H,s), 0.26 (9 H, s) ppm. 3C NMR (100 MHz, CDCls): & = 197.5, 142.6, 136.4, 132.9,
131.9, 129.2, 128.3, 128.2, 127.5, 126.6, 121.2, 102.3, 101.0, 91.7, 85.4, 63.7, 26.6 and 0.03
ppm. IR (neat): 3435, 2925, 2858, 2154, 1683, 1602, 1262 and 858 cm™. HR ESI-MS:
[Ca2H2302Si]" = [M+H]* requires 347.1467; found 347.1512. TLC: Rs = 0.3 (4:1,
hexane:EtOAC).

3-(3-Chlorophenyl)-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-ol (S7)

OH Followed procedure E: The [2-(trimethylsilylethynyl)phenyl]-
C propargyl alcohol” (360 mg, 1.57mmol), 1-chloro-3-iodobenzene (567
N TM mg, 2.36 mmol), dry THF (7 mL), EtsN (1 mL), Cul (44 mg, 0.23 mmol)

and PdClI2(PPhs)2 (11 mg, 0.01 mmol) were stirred for 12 h at RT. Purification by flash column

chromatography (9:1 hexane:EtOAc) mixture as eluent to yield coupled product [2-
(alkynyl)phenyl]propargyl alcohol S7 (400 mg, 1.18 mmol, 75%) as a pale yellow oil.

IH NMR (400 MHz, CDCls): §=7.68 (1 H, d, J=7.6 Hz), 7.51 (L H, d, J = 7.5 Hz), 7.44 (1
H, s), 7.41-7.26 (4 H, m), 7.26-7.19 (1 H, m), 6.02 (1 H, d, J = 5.3 Hz), 2.99 (1 H, ), 0.27 (9
H, s) ppm. ¥C NMR (100 MHz, CDCls): & = 142.6, 134.2, 133.0, 131.8, 130.0, 129.6, 129.3,
128.9, 128.4, 126.7, 124.3, 121.3, 102.3, 101.0, 89.4, 85.1, 63.9 and 0.00 ppm. HR ESI-MS:
[C20H19CINaOSI]* = [M+Na]* requires 361.0791; found 361.0780. TLC: Rf = 0.3 (9:1,
hexane:EtOAC).

3-[3-(Trifluoromethyl)phenyl]-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-ol (S8)

oH Followed general procedure E: The [2-(trimethylsilylethynyl)-

O N cr,| Phenyl]propargyl alcohol” (360 mg, 1.57 mmol), 1-iodo-3-
X VS (trifluoromethyl)benzene (644 mg, 2.36 mmol), dry THF (7 mL), EtsN

(2 mL), Cul (45 mg, 0.23 mmol) and PdCI2(PPhs)2 (11 mg, 0.01 mmol)
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were stirred for 12 h at RT. Purification by flash column chromatography (4:1 hexane:EtOAC)
mixture as eluent to yield coupled product [2-(alkynyl)phenyl]propargyl alcohol S8 (513 mg,

1.37 mmol, 88%) as a pale yellow oil.

IH NMR (400 MHz, CDCls): § =7.72 (L H, s), 7.69 (1 H, d, J = 7.7 Hz), 7.62 (L H, d, J = 7.7
Hz),7.56 (1 H,d, J=7.8 Hz), 7.52 (1 H, d, J = 7.5 Hz), 7.44 (1 H, d, J = 7.8 Hz), 7.39 (1 H, t,
J=75Hz),7.30 (LH,t,J=7.4Hz),6.04 (LH, d,J=5.7 Hz), 3.21-2.99 (1 H, m) and 0.27 (9
H, s) ppm. 3C NMR (100 MHz, CDCls): & = 142.6, 134.9, 133.0, 129.3, 128.9, 128.7 (C, q, J
= 3.9 Hz), 128.4, 126.7, 125.2 (C, q, J = 3.7 Hz), 123.6, 121.2, 102.3, 101.1, 89.9, 84.9, 63.8
and 0.05 ppm. **F NMR (282 MHz, CDCI3): & = -62.96 (s, 3 F, CF3s) ppm. IR (neat): 3373,
2962, 2155, 1481, 1333, 1133 and 871 cm™. TLC: Rf=0.2 (4:1, hexane:EtOAC).

3-(2-Bromophenyl)-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-ol (S9)

OH Followed procedure E: The [2-(trimethylsilylethynyl)phenyl]propargyl
O N B | alcohol” (360 mg, 1.57 mmol), 1-bromo-4-iodobenzene (674 mg, 2.36
X O mmol), dry THF (7 mL), EtsN (1 mL), Cul (44 mg, 0.23 mmol) and

T™MS
PdCI>(PPh3)2 (11 mg, 0.01 mmol) were stirred for 12 h at RT. Purification

by flash column chromatography (9:1 hexane:EtOAc) mixture as eluent to yield coupled
product [2-(alkynyl)phenyl]propargyl alcohol S9 (340 mg, 0.89 mmol, 57%) as a pale yellow

oil.

IH NMR (400 MHz, CDCls): §=7.83 (1 H, d, J = 7.6 Hz), 7.57 (1 H, d, J = 7.9 Hz), 7.54-7.46
(2H,m),7.38 (L H,t,J=75Hz),7.31-7.22(2H, m),7.16 (1 H,td, J=1.2 & 7.7 Hz), 6.11 (1
H, d, J = 5.6 Hz), 3.06-2.82 (1 H, m) and 0.27 (9 H, s) ppm. ¥*C NMR (100 MHz, CDCls): &
= 142.6, 133.8, 132.9, 132.5, 129.8, 129.2, 128.3, 127.1, 127.0, 125.7, 124.8, 121.4, 102.4,
100.8,92.7, 85.2, 63.9 and 0.01 ppm. IR (neat): 3425, 3056, 2959, 2926, 2154, 1470, 1434 and
740 cm™. HR ESI-MS: [C20H15CIOSi]" = [M+H]* requires 337.0815; found 337.0806. TLC:
Rf=0.2 (9:1, hexane:EtOAC).

3-(3,5-Dimethylphenyl)-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-ol (S10)

OH Followed procedure E: The [2-(trimethylsilylethynyl)phenyl]-

O A vel Propargyl alcohol’” (360 mg, 1.57 mmol), 1-iodobenzene-3,5-
X TM dimethylbenzene (551 mg, 2.36 mmol), dry THF (7 mL), EtsN (1 mL),

Me Cul (44 mg, 0.23 mmol) and PdCI2(PPhz)2 (11 mg, 0.01 mmol) were

stirred for 12 h at RT. Purification by flash column chromatography (4:1 hexane:EtOAC)
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mixture as eluent to yield coupled product [2-(alkynyl)phenyl]propargyl alcohol S10 (450 mg,

1.35 mmol, 86%) as a pale yellow oil.

'H NMR (400 MHz, CDCl3): §=7.71 (1 H,d,J=7.7Hz),750 (1 H,d,J=75Hz), 7.37 (1
H,t,J=7.5Hz),7.27 (L H,t,J=9.5Hz), 7.10 (2 H, s), 6.95 (1 H, s), 6.03 (1 H, d, J = 5.7 Hz),
2.95-2.87 (1 H, m), 2.27 (6 H, s) and 0.27 (9 H, s) ppm. *C NMR (100 MHz, CDCls): § =
143.1, 137.9, 132.9, 130.5, 129.6, 129.2, 128.2, 126.8, 122.2, 121.3, 102.5, 100.8, 87.4, 87.0,
63.9, 21.1 and 0.00 ppm. IR (neat): 3573, 3453, 2962, 2154, 1598, 1261 and 853 cm™. HR
ESI-MS: [C2H250Si]" = [M+H]* requires 333.1675; found 333.1626.TLC: Rs = 0.3 (4:1,
hexane:EtOAC).

3-(Naphthalen-1-yl)-1-{2-[(trimethylsilyl)ethynyl]phenyl}prop-2-yn-1-ol (S11)

on Followed procedure E: The [2-(trimethylsilylethynyl)phenyl]-
O T ‘ propargyl alcohol” (360 mg, 1.57 mmol), 1-iodonaphthalene (603 mg,
X TM 2.36 mmol), dry THF (7 mL), EtsN (1 mL), Cul (45 mg, 0.23 mmol)

and PdCl2(PPhs)2 (11 mg, 0.01 mmol) were stirred for 12 h at RT,

Purification by flash column chromatography (9:1 hexane:EtOAc) mixture as eluent to yield

coupled product [2-(alkynyl)phenyl]propargyl alcohol S11 (440 mg, 1.24mmol, 79%) as a pale

yellow oil.

IH NMR (400 MHz, CDCl3): §=8.33 (1 H, d, J = 8.0 Hz), 7.87-7.78 (3H, m), 7.71 (1 H, d, J
= 7.1 Hz), 7.59-7.47 (3H, m), 7.45-7.37 2 H, m), 7.31 (1 H,t, J = 7.4 Hz), 6.21 (L H, d, J =
5.8 Hz), 3.06 (1 H, d, J = 5.5 Hz) and 0.27 (9 H, s) ppm. *C NMR (100 MHz, CDCls): § =
143.1,133.4,133.2, 133.0, 130.8, 129.3, 129.1, 128.3, 126.9, 126.8, 126.5, 126.3, 125.2, 121.3,
120.3, 102.5, 101.0, 93.1, 84.8, 64.2 and 0.00 ppm. IR (neat): 3420, 2959, 2154, 1396, 1254,
1020 and 861 cm™®. HR ESI-MS: [C24H230Si]* = [M+H]" requires 355.1518; found 355.1495.
TLC: Rf=0.3(9:1, hexane:EtOAC).
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Crystallographic Data and Structure Refinements Summary for Compound 9a

Molecular Structure (ORTEP

Diagram)
O O
o 4
SORY
07 H

CCDC number CCDC 1878982
Formula C34H2002
Formula weight 460.50
Color Light Yellow
Temperature/K 296(2) K
Radiation MoK\a
Wavelength/A 0.71073 A
Crystal system Monoclinic
Space group C2lc
a(A) 31.9258 (15)
b (A) 18.7977 (9)
c(A) 8.2450(4) A
a(°) 90
B(°) 96.472 (2)
v (©) 90
Volume(A3) 4916.6 (4)
z 8
Density (g/cmq) 1.244
K (1/mm) 0.076
F (000) 1920.0
0 (min, max) 3.16, 26.63

No. of unique reflns

4306 [R(int) = 0.0414]

No. of parameters

325

R_obs, wR2_obs

0.0644, 0.1611

GooF

1.083
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Crystallographic data and structure refinements summary for compound 10c

Molecular Structure (ORTEP
Diagram)

coil
CCDC number CCDC 1965357
Formula Cs3 H1sBr20
Formula weight 590.29
Color Light Yellow
Temperature/K 296(2) K
Radiation MoK\a
Wavelength/A 0.71073 A
Crystal system Monoclinic
Space group Clcl
a(A) 13.5539(7)
b (A) 17.8625(8)
c(A) 12.4649(9)
a(°) 90
B (°) 122.657(2)
v (®) 90
Volume(A3) 2540.8(3)
Z 4
Density (g/cmq) 1.543
M (1/mm) 3.215
F (000) 1176
0 (min, max) 2.12 10 24.83
No. of unique reflns 3604
No. of parameters 325

R_obs, wR2_obs

R1 =0.0635, wR2 = 0.0.835

Apmin, Apmax (eA-3)

0.322 and -0.359

GooF

0.954
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Crystallographic Data and Structure Refinements Summary for Compound 22

Molecular Structure (ORTEP
Diagram)

(o] H
CCDC number CCDC 1878983
Formula C3oH2502
Formula weight 420.20

Color clear light brown
Temperature/K 296(2) K
Radiation MoK\a
Wavelength/A 0.71073 A
Crystal system triclinic unit
a(A) 8.9341(4) A

b (A) 10.7311(5)
c(A) 12.8284(5)

a (°) 73.101(2)°
B 82.359(2)°

v (%) 83.312(2)°
Volume(A3) 1162.40(9) A3
Density (g/cm?®) 1.201 g/cm?®

U (1/mm) 3.215

F (000) 448 e

0 (min, max)

of 25.00° (0.84 A resolution),

No. of unique reflns

4096

No. of parameters 325

R_obs, wR2_obs 5.46%,18.33%
Apmin, Apmax (eA-3) 0.9820 and 0.9930
GooF 1.016.
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F2z - Processing parameters
ST 5536
T T T T T T J SF 500.1500121 MH=
85 84 83 82 81 80 79 78 77 76 75 ppm WDW EM
SSB 0
LB 0.30 Hs
GB 0
' EC 1.00
T T T T T T T T T T T T 1
12 11 10 el 8 7 6 5 4 3 2 1 0 ppm
) 1) I~
8 [S|[s|8F2|8]8|8 382l3
- B B B [ B P olo|wlw
g [{elie} — Q0 e} w0 —
ER358258883B5888% B ND -0 m
8r\v—gr\w§g%-—v—gg%cooor\wmmgm".‘f,“."’, o
M~ [sele] [ NNNNNO QO MN~NMNW® BT, )

BETShEREnn BRRNNNANEEEg e L BRUKER
Current Data Parameters
1AME bb50619
EXP1IO
PROCIIO 1
F2 - Acquisition Parameters

. Date 20190603
Si(Et); Time 10.20
IS TRUM spect
PROBHD 5 mm PAEEO BB/
| | 6f PULPROG =apa30
™ 20480
SOLVEIIT cDeLz
s 256
DS 4
SWH 29761.904 Hz
o FIDRES 1.453218 Hs
aQ 0.3440640 sec
% S RG 202.34
i(Et oW 16 .800 usec
() H ( )3 DE 6.50 usec
T T T T T TR 297.2 K
D1 1.00000000 sec
8 74 6 5 4 ppm D11 0.03000000 sec
DO 1
== CHAIMEL £l == ==
SFOL 125.77532932
el 13¢
Pl 10.20 usec
PLWL 103.00000000 W
J J l l CHAINEL £2
SFOZ 500.1520006
ez 18
T T T T T T T T T T CPDERG [2 waltzlé
142 140 138 136 134 132 130 128 126 ppm ECEDZ 80,007 ugec
PLWZ 15.20000019 W
PLW1Z 0.38863000 W
PLWL13 0.19548000 W
F2 - Processing parameters
SI 32768
SF 125.7622180 MH=
WDW EM
| It SSB 0
LB 1.00 Hz
¥ T E T T T T T T E T ¥ T E T T T 4 GB o
200 180 160 140 120 100 80 60 40 20 0 ppm F° A0
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8.432
8.411
8.114
8.095
7.871
7.851
7816
7.804
7.609
7.591
7.572
7.540
7.520
7.513

7.506
7.494
7.475

7.372

7.351
7.260

R

0.916
0.896
0.876
0817
0.797
0.777
0 564
0.544
0.524
0.360

AR

BRUKER
(<

Current Data Parameters

ITAME bb40619
EXFIIO 16
(Et)s PROCIIO 1
F2 - Acquizition Parameters
| | 7f Date_ 20190604
Time 17.31
INSTRUM spect
T T T T T T T T T PROBHD 5 mm PABBO EBB-
10 09 08 07 06 05 04 03 ppm EULEROW 2930
TD 655326
SOLVENT CcDC1l2
s 16
0 % DS 2
H SWH 8012.820 Hz
Si(Et)s FIDRES 0.122266 Hz
aQ 4.0894465 zec
RG 95.73
DW 62.400 usec
DE 6.50 uzec
TR 296.6 K
735 ppm D1 0.50000000 sec
750 ppm TDO 1
=== CHAINIEL f1 == =
SEOL 400.1220007 M
1nucL 18
Pl 15.70 usec
PLWL 7.75000000 W
F2 - Processzing parameters
AR L L L e s s R ST 65536
SF 400.13200129 MHz
84 83 82 ppm WDW
SSB 0
LB 0.30 Hz
GB 0
I EC 1.00
T T T T T T T T T T T T T
12 11 10 el 8 7 6 5 4 3 2 1 0 ppm
10 (] D] I @0l
8|88 BI8IS Nt
=l ||~ @1\l
T DN D [}
88553%"528%%9;\@%@88@8%%@9% O
O N N QOO o o
R R e e R S AN S R R R = R R 0 S M~
Frrrrrr e e O N N 3] BRUKER

7

7f

Si(Et)s

T
120

T
140

47



@0 0o [N Rle] 0o
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Ph
Current Data Parameters
‘ ‘ ITAME ph dimer cho
EXF1I0 629
PROCITO 1
T Fz - Acquisition Parameters
Date 20180117
93 ppm Time 12.58
IIISTRUM spect
o \\ PROBHD 5 mm PABBO EE-
Ph PULPROG =q30
™ 65536
0] H SOLVENT cpe1z
9a s 16
DS 2
T T T T T T T T - - SWH 8012.820 Hz
FIDRES 0.122266 Hz
87 86 85 84 83 82 ppm 20 4.0894966 sec
RG 124.58
DR 62.400 usec
DE 6.50 usec
TR 292.2 K
DL 0.50000000 sec
Do 1
CHAINEL £1
400.1320
18
e .-
77 76 75 74 73 72 71 ppm
F2 - Processing parameters
sI 65536
SF 400.1300129 MHz
WDW EM
SSB 0
LB 0.30 Hs
@B 0
BC 1.00
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
o N E IR N
8 S| |o|o|s|nN|=|N|S|o
- - e e B - I [

T I I T I T T I
134 133 132 131 130 120 128 ppm

200 180 160 140 120 100 80
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Current Data Parameters
1IAME bb40619
T T Ph EXP1I0 150
71 70 ppm PROCITO 1
| | F2 - Acquisition Parameters
Date_ 20190610
Time 11.06
TI1S TRUM spect
PROBHD 5 xm PAEBO EE-
PULFROG =g30
T T T ™ 65536
0O [ SOLVEIIT cDCL32
7.7 7.6 75 ppm X s 16
Ds 2
10a Ph SWH 2012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 200.34
oW 62.400 usec
DE 6.50 uzec
TR 297.5 K
D1 0.50000000 zec
85 84 8.3 8.2 8.1 80 7.9 ppm s 3
= CHAINEL f1 =
400.1320007 MHz
1H
15.70 usec
7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300105 MHs
WDW EM
SSB 0
LB 0.30 Hs
e::] 0
EC 1.00
T T 1
2 1 ppm
Current Data Parameters
1TAME bb50619
EXFIIO 2
Ph PROCITO 1
F2 - Acguiszition Parameters
| | Date_ 20190610
Time 22.26
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG sgpa30
TD 20480
SOLVENT cDCl12
T T T T T T T T o S s 10000
133 132 131 130 129 128 127 ppm A oo Seret
10a Ph FIDRES 1.453218
aQ 0.2440640
RG 202,24
DW 16.800 uszec
DE 6.50 uzec
TE 297.7 K
D1 1.00000000 sec
D1l 0.03000000 sec
TDO i,
CHAINIEL £1 =
125.7753932
13
10.20 usec
103.00000000 W
CHAINTEL £2
500.1520006
18
waltz16é
80.00 uzec
15.30000019 W
0.328863000 W
0.19548000 W
F2 - Processing parameters
32768
125.7622180 MH=
EM
]
T T T T 1.00 Hs
200 180 160 140 120 100 60 40 20 0 ppm re 9 D
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10.392
9.236
9217
8.538
8519
8.240
8.221
8.031
7.739
7.721

7
%

Current Data Parameters

1TAME bb40518
EXP110 296
PROCIIO 1
F2 - Acgquizition Parameters
Date_ 20180518
Time 0.42
I11S TRUM spect
PROBHD 5 xm PAEBO BB-
9b PULPROG =q30
D 65536
SOLVEIIT cDC12
| | s 9
T T T T T T DS 3
SWH 8012 .820 Hz
7.8 76 7'4 7.2 7.0 ppm FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 28.51
DW 62.400 usec
DE 6.50 usec
o % TR 296.8 K
D1l 0.50000000 sec
O H TDO 1
=== CHAINIEL f1 ==
SFO1 400.1320007
mcl 18
B 15.70 usec
PLW1 7.75000000 W
T T T T T T T F2 - Processing parameters
92 9.0 8.8 8.6 84 8.2 ppm ST 65536
SF 400.1300120 MH=
WDW EM
SSB i}
LB 0.30 Hz
GB i}
A .
[ T I T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 ppm
Q o D[~ [C [ O]|WO] O]
Q I L= =]t b A e A I
— P I S e e A e M I T B
NOOR - ROEQEOROR TV TOONDONT IO -
NIRELB E3RBNBoIBIRIBARPB- K883 Tovry
SN OISO N " QOO OHOONOIN0 0O — =,
PR EEE R EE R REE R R RS i BRUKER

T T T T T T T T T T T
142 140 138 136 134 132 130 128 126 ppm

116 ppm
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20N ENRONT NSO R - Sy 00
IIBBEEBERIBRINGIEEIZLR
L S LN A A S A A A I A LN N 4« i To BT o BT I T [T o T o BT o

NN A S Sy

T
6.85 6.80 ppm 735

7.7 ppm

mm 85 84 83 82pmn

Current Data Parameters

WAME
EXPNO
PROCNO

FZ - Acquisition Paramete

Date_
Time
INSTRUM
PROEHD
PULPROG
™D
SOLVENT
ns

F2 - Processing parametez

sa-8-127(1), 11%
4693
1

20180520
LPA 25T
spect

5 mm PABBO BE-
zg 30

65536
CDC13

16

2

8012.820
0.122266
4.0894966
169.77
62.400
6.50

296.4
0.50000000
1

o

o

400.1320007 »
1H

15.70 1

7.75000000 v

65536
400.1300099 »
EM
[¢]
0.30 I
[¢]
1.00

T T T T T [
170 165 160 ppm 135 134 1B3
T

143 e 98 96 94 92 90 ppW

T T T T
130 129 128 127 ppm ppm

T T T T T
180 160 140 120 100
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Current Data Parameters

10.399

FOREBEENRRELRREER
W00 M NN N N NN M~ e Y]

R e

9215
8511
8.492
8218
7 701
7352
7.314
7.255

8
AN
o

6.828
—-0.000

1TAME bb40519
EXP1IO 282
PROCITO 1

FZ - Acquizition Farameters
Date_ 20190514
Time 14.45
TITSTRUM spect
PROBHD 5 mm PABBO BB-
FPULFROG =q30

D 65536
SOLVENT cDC12

us 3

Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hzo
AQ 4.0894465 sec
RG 108.26

Dw 62.400 uzec
DE 6.50 usec
TE 297.2 K
D1 0.50000000 sec
TDO

SFOL 400.1320007 M
el 18

Pl 15.70 usec
PLWL 7.75000000 W
F2 - Processing parameters
ST 65536

SF 400.13200118 MHz
WDW EM

SSB 0

LB 0.20 H=
GB 0

EC 1.00

No parameters

9c

Br

200 180 160 140 120 100 80 60 40 20 ppm
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8429
8409
8.134
8116
7.891
7870
7.850
7.831
7.678
7.660
7624
7.606
7.588
7.570
7548
7.527
7.381
7.361
7.259
7.242
7.180
7.160
6.743
6.724

;%Wﬁﬂ

C><)

il

—-0.000

Current Data FParameters
1TAME bb40519
EXP1IO 242
PROCIIO 1

FZ - Acquizition FParametersz
Date_ 20190516
Time 10.44

TITS TRUM spect
FPROBHD 5 mm PAEBC EB-
PULFROG =g30

™D 65536
SOLVENIT CDC12

s 16

Ds 2

SWH 8012 .820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 zec
RG 200.34

Dw 62 .400 use
DE 6.50 use
TE 297.1 K
DL 0.50000000 sec
TDO 1

= CHAINERL f1 =
SFO1l 400.1320007
1mclL 1H
Pl 15.70 uzef
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1200115 MH=
WDW EM
SEB o
U LB 0.20 H=
GB o
s 3 AN = o
[ T T | | T T T T T I T T 1
11 10 7 6 5 4 3 9 0 ppm
(R 2] [=]
—|—|—|%|0|S
—|OININININ
TOONOONNDRINT OO - NIDOLOO - T NN
COONO-OhDBCRALNOBBIRONMCGRIONRL Y
BIBB8R80hnh ARNRANANANNZE o ggpre BRUKER

134

T T T

T T
132 130 128 ppm

100

95 ppm

No parameters

190 180 170 180 150 140 130 120 110 100 90

T T T T T T T T T T T

80
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Curreat Data Parameters
1AME bb10518
EXPIIO 665
FROCIIO 1
F2 - Acquisition Parameters
Date_ 20180527
Time 15.44
IS TRUM spect
PROBHD 5 mm PABEO BE-
PULPROG =g20
™ 65536
SOLVRIIT ©DC13
us 16
DS 2
T T T SWH 2012.820 Hs
FIDRES 0.122266 H=
7.2 7.1 ppm 20 4.0894465 zec
RG 153.13
DW 62.400 usec
DE 6.50 uzec
TR 298.0 K
DL 0.50000000 sec
DO 1
u === CHAINEL £l
SFO1 400.1320007 MH=
.. el 18
Pl 15.70 usec
86 85 84 ppm PLRWL 7.75000000 W
F2z - Processzing parameters
ST 65536
SF 400.1300115 MHz
WDW EM
SSB 0
LB 0.20 Hs
@& 0
EC 1.00
r T T T T T T T T T T 1
10 el 8 7 6 5 4 3 2 1 ppm
I~ @[ =
8 8l |BINRL=|88|s 2
- - ||| = | | e <
%)
OO - OOONNOWO—-OOMNOMNMNMWOOMN0OWNW—
O IO I QIR0 0 0 DN NN, 010 QD S I N0 V. O 98&,‘3
- N — = NI el el e N} i s QTN
gﬁ@%ﬂggwg%mmSSQQQNNNNNNQv—igagw Lﬂg'—‘—
e e e e R o) D HM®

%

T

T T T T T T T
142 140 138 136 134 132 130 128 126 124

[T oAy

122 ppm
T T T T T T T T T
110 100 0 80 ppm 35 ppm | 32 31 ppm




7.782
7.761
7.731
7.586
7.568
7.550
7.513
7.493
7.473
7.450
7.428
7.412
7.394
7.225
7.205
7.193
7.170
7.073
7.053
6.898
6.878

|

—

—-0.000

Current Data Parameters
8 1AME bb4llle
u EXFIO 213
PROCIIO 1
FZ - Acquisition Parameters
10d Date_ 20181106
Time 23.53
IIISTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG =q30
| | ™ 65536
SOLVENT cDe13
s 16
RiREaaaassasnssansanasnnsssd Ds 2
SWH 2012.820 Hz
7.0 ppm FIDRES 0.122266 Hz
2Q 4.0894465 sec
N RG 108.26
N DwW 62.400 usec
DE 6.50 uzec
R 299.3 K
D1 0.50000000 sec
Bu DO 1
; . : : CHAIMEL £1 ==
400.1220007
84 82 80 7.8 ppm 18
15.70 usec
7.75000000 W
FZ - Processing parameters
ST 65536
SF 400.1200469 MH=
WDW EM
SSE 0
LB 0.30 Hz
@ 0
- PC 1.00
T T T T T T T T T
9 8 4 4 3 2 1 0 ppm
olo[N[G|]10) B & £
3|8~ |&|m|—|—|S —
| N[ O] < [N|N «©
o
- -
R8s B EY RNY B YNYAB YN aNweg g Ry
P YT RE VYN O ONNNEERS amwo....f..Q.F
M~ o< < o™ NANNNNN NN rv—gg%%ttsgggg BRUKER
B it AL ENLGRLGRA G S S L SR L A A e
Current Data Parameters
1AME bb4lllg
4 EXP1IO 214
Bu PROCIIO 1
Fz - Acquisition Parameters
Date_ 20181106
Time 23.56
10d IITSTRUM spect
e g PROBHD 5 mm PABEO BE-
PULPROG zapa30
35 ppm ™ 16540
| | SOLVENT cpe1z
us 512
DS 4
SWH 24038.461 Hz
FIDRES 1.453352 Hz
2Q 0.3440320 sec
RG 200.324
DW 20.200 uzec
o % DE 6.50 usec
R 299.6 K
D1 1.00000000 sec
D1l 0.02000000 sec
DO 1
Bu
CHAINEL £1 =
100.6228289 M
13C
T T T T 9.25 uzec
134 132 130 128 126 ppm 47.00000000 W
CHAINEL £2
400.1216005
18
waltzlé
PCPD2 90.00 usec
PLWZ 7.75000000 W
PLWLZ 0.23583999 W
PLWL3 0.11863000 W
F2 - Processing parameters
SI 32768
| SE 100.6127690 MH=
WDW EM
o | ; N Ly L n WDH :
LB 1.00 Hz
T T T T T T T T T T T T e 0
200 180 160 140 120 100 80 60 40 20 o ppm € Al
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—10.410

—0.000

Co )
BRUKER
(>

Current Data Parameters

TAME bb40519
EXPITO 249
Ogy-Me PROCIIO 1
F2 - Acquizition Parameters
Date_ 20190516
Time 15.37
INISTRUM spect
PROBHD 5 xm PABBO BE-
PULPROG =q20
™ 65536
| | SOLVEIIT cpels
s 16
Ds 2
SWH 2012.820 Hz
FIDRES 0.122266 Hz
2Q 4.0894465 sec
o RG 138.85
Dw 62.400 usec
% DE 6.50 usec
L) 297.1 K
O H DL 0.50000000 sec
Me DO 1
T T
CHAINEL £1 =
26 25 ppm 9o o 400.1320007 MHz
18
5.70 usec

7.75000000 W

F2 - Proceszsing parameters
sI 65536

SF 400.1300072 MH=
WDW EM
SSB 0

LB 0.30 H=
GB o

PC 1.00

T T T T T T

L B I A A GRS AR RS RAR AR AR e

10 2} 8 7 6 5 4 3 2 1 ppm
(=] N WO(=NDO N < | N
< Q| [LeININ|NIS|O o b
— — i bt et Lo 1 EaV] KN o]l
TTT Ll LN i L R B sl B v v v v B R R B e~ RV L - P = R v
oS K LT LY S 00,100 e Kk e L 00, - LG PG o XG0, X ey Y O] ol o B0 ot 0 %
NN A - ONNOOMOAN T - O BOO®MNNOW S = REMNT T~ © Lm L]
QOONTTONDNNNNRNNANNNNNNNNNNS ST~ O s
R P ¥ BRUKER
Current Data Parameters
1TAME bb40519
EXP1IO 250
Oy Me PROCITO 1
F2 - Acquizition Parameters
Date_ 20190516
Time 15.38
IITSTRUM spect
PROBHD 5 xm PABBO BB-
PULPROG =gpa30
v s % D 16540
T T T | | SOLVENT cDC13
27.0 28.5 ppm s 256
DS 4
SWH 24038.461 Hz
FIDRES 1.453353 Hz
aQ 0.3440320 zec
RG 200.34
(0] % DW 20.800 usec
DE 6.50 uzec
TE 297.5 K
"'bp‘w LM%HWMH\ (6] H DL 1.00000000 sec
e - I : I Me| i1 0.032000000 sec
198 197 196 195 194  ppm % me 4
CHAINEL £1
100.6228289
13c
9.25 usec
47.00000000 W
T T T CHAINEL £2 == =
100 95 ppm 400.1216005 MH=
18
waltzlé
90.00 uzec
7.75000000 W
0.23583999 W
0.118632000 W
F2z - Procezzing parameters
SI 32768
SF 100.6127690 MH=
WDW EM
SSB 0
T T T T T T T T T T g 8 1.00 Hz
200 180 160 140 120 100 80 60 40 20 PPM pg 1.40
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—-0.001

L)

(>0

Current Data Parameterz

ITAME bb50619
O Me EXP1I0
BROCIIO 1
F2 - Acquisition Parameters
Date_ 20190607
Time 15.50
II1S TRUM spect
PROBHD 5 wm PABBO EB/
I PULPROG £g20
T T T T T T T ™ 32768
86 85 84 83 82 ppm Il soLva coei2
DS 2
SWH 10000.000 Hs
FIDRES 0.305176 Hs
aQ 1.6324000 szec
RG 128,53
Dw 50.000 uzec
O % DE 6.50 uzec
TE 300.2 K
T T T T T T T D1 0.50000000 zec
DO 1
78 77 76 75 74 ppm 10 Me
e CHAINEL £1 =
500.1525008 MHz
(0] 18
11.75 usec
15.30000019 W
F2 - Processing parameters
SI 65536
SF 500.1500114 MH=
WDW EM
SSB 0
1B 0.30 Hz
@ 0
BC 1.00
11 10 9 8 4 3 2 1 0 ppm
[w]
I
(]
: Co>
o
©
Current Data Parameters
1AME bb50619
EXP1IO 23
% Me PROCIIO 1
F2 - Acquisition Parameters
Date_ 20190611
Time 19.47
II1S TRUM spect
FROBHD 5 mm PAEBO BB/
PULFROG sgpa30
™ 20420
SOLVENT ©DC13
s 7000
Ds 1
SWH 29761.904 Hz
FIDRES 1.453218 Hs
AQ 0.2440640 zec
RG 202.34
DW 16.800 usec
O N DE 6.50 uzec
A TR 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
M TDO i
10e e
CHAINEL £1
0 125.7753932 MH=
13c
10.20 usec
102.00000000 W
= CHAIIEL f2 =
500.1520006 MH=
18
waltzl6
80.00 uzec
15.20000019 W
0.38863000 W
0.19548000 W
F2 - Processzing parameters
sI 32768
SF 125.7628180 MH=
WDW EM
SSE 0
1B 1.00 Hz
T T T T T T T T T e 0
200 180 160 140 60 40 20 0 ppm EC 1.40




9230
8571
8.556
8.256
8.238
8.003
7677
7.662

_~10.353
9246
7621
7.603
7510
7.493
7.149
7.123
7.062
7.027
6911

6.895
6.731

j
g
\

_—2228
21865

ST A
R 7.50 ppm
86 ppm
A Aandatants waaaas

T‘vTI""I‘r’T'ﬂ‘T'YTT‘F‘I‘ "_'—l—’_'_'_'_‘—"_'ﬁ_'—’_"
a3 ppm &3 PPM  g95 690 ppm

|- LLUUM
I T T T T T T T T T 1

10 8 7 6 5 4 2 1 ppm
g[8 e g

<)
BRUKER
(<D

Current Data Farameters

1TAME bb40518
EXP1IO 415
PROCIIO 1

F2z - Acquizition Parameters
Date_ 20180518
Time 19.00

I11S TRUM spect
PROBHD 5 mm PABBO EB-
PULPROG =q20

D 655326
SOLVENIT cDC12

s 16

Ds 2

SWH 8012 .820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 21.9

Dw 62 .400 uzec
DE 6.50 vuzec
TE 296.4 K
Dl =

0.50000000 sec
1

CHAIMEL f1 ==
400.1320007 M
18
15.70 uzec
7.75000000 W

F2z - Processing parameters

ST
SF
WDW
SSB
LB
GB
FC

65536
400.1300232 MHz
EM
i}
0.30 Hz
0
1.00

A,

R R A IR LA AR

23 22 21 20 ppm
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_—2270
2177

T T T T T T T T T T I T T
76 74 72 70 68  ppm
I T T | g T T T |
86 85 84 83 82 81 80 79 ppm
REEEE RN BT R 2o B A REEEEEEERE RIS S LR ERE REE AN RS EEEEE RN BT RSN R R e R AR RR SRR R
9 8 7 6 5 4 3 2 1 ppm
lElRRIEERE el
|| |N|@D] [ |— 3ol fe2]

Current Data Parameters

1TAME bb40518
EXP1IO 463
PROCIIO 1

F2 - Acgquisition Parameters
Date_ 20180520
Time 16.14

IITS TRUM spect
PROBHD 5 xm PABBO EB-
PULFROG =gq30

D 65536
SOLVENIT cDC132

s 16

Ds 2

SWH 8012 .820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 zec
RG 108.26

Dw 62 .400 usec
DE 6.50 uzec
TE 296.4 K
D1 0.50000000 zec
TDO 1

= CHAIMEL f1 =

400.12200

1H
15.70
7.75000000

F2Z - Proceszsing parameters

SI
SF
WDW
SSB
LB
GB
EC

65536
400.1200177 MHz
EM
o
0.30 Hz
o
1.00

B B L L L L

134 133 132 131 130 129 128 127 ppm
Rl e it il A mas ne =R
124 122 ppm 100 90 ppm
1385 138.0 ppm 1420 ppm
.J‘ ROV | l ‘w_Jl L:‘_ o - ‘le:A | ol
T T T T T T T T T T T T T T T T T T ) 1
180 160 140 120 100 80 60 40 20  ppm
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e
7.55 ppm
T
7 ppm
e
8.5 ppm
TR
8.3 ppm
e
9256 ppm

o,
BRUKER
e

Current Data Parameters

1TAME bb40519
EXPITO 546
PROCIIO 1

F2 - Acquisition FParameters
Date_ 20190524
Time 10.25
IIISTRUM spect
PROBHD 5 mm PABBO BB-
PULFROG =Qq30

TD 65536
SOLVEIT CDC12

s 16

Ds 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 zec
RG 153.13

Dw 62.400 uzec
DE 6.50 uzec
TE 297.6 K
D1 0.50000000 zec
TDO 1

SFOL 400.1320007
1mUclL 1H

Pl 15.70 usec
PLWL 7.75000000 W
F2z - Processzing parameters
SI 65536

SF 400.1300116 MH=
WDW EM

SSB [}

LB 0.20 Hz
GB 0

PC 1.00

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90O

T
80

T
70

T
60

T
50

40

60
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COI\I\I\I\I\I\I\l\l\l\l\I\I\I\I\I\I\I\I\I\I\NI\NTL\L\T?L\:’?FJ:%\P;;‘}? BE%R
Current Data FParameters
Cl 1TAME, bb50519
EXPIO 6z
PROCIIO 1
F2 - Acquisition Parameters
10g Bata o 20190525
Time 3.25
T T T T | | IS TRUM spect
8.6 856 ppm PROBHD 5 wm PABEO EB/
PULPROG =q30
™ 32768
SOLVENIT cpeLs
s 3z
Ds 2
SWH 10000 .000
o % cl FIDRES 0.3205176
20 1.6224000
RG 128.53
W 50.000 usec
DE 6.50 usec
TE 296.3 K
vy . o . D1 0.50000000 sec
T T T T T Do 1
7.7 7.6 75 74  ppm
CHAINEL £1 ==
500.1525008 MHz
18
11.75 usec
15.20000018 W
F2 - Processing parameters
SI 65536
SF 500.1500140 MH=z
WDoW EM
SEB o
LB 0.30 Hz
B 0
PC 1.00
T T T T T T T T T T T T T 1
12 11 10 9 8 i 6 5 4 3 2 1 0 ppm
T
8lalg|~R|8|<
||| o= |+~
PN OOV OINOT NN NOPTO OO — ND® IO
ONNOM-RN- B 0O ORBL - OO NONE g O C’)(?
T T Ty - e © Rl
FEPEE3IIBnBRARARRNANANINENNR g no
REEBS A3 A SRR NNANNNNNNNNANZggrpne BRUKER
Curreat Data Parameters
TAME bb50519
BXPIIO 62
PROCIIO 1
B2 Acguizition Parameters
cl Date_ 20190525
Time 5.47
IIISTRUM spect
PROBHD 5 7m PABBO BB/
PULPROG =gpa30
10g ™D 20480
SOLVEIIT cpe1s
| | s 6000
DS 4
SWH 29761.904 Hz
FIDRES 1.453218 H=
2Q 0.3440640 sec
RG 202.34
Dw 16.800 uzec
DE 6.50 usec
O \\ TR 296.8 K
CI Dl 1.00000000 sec
T T T T T T D11 0.02000000 sec
136 134 132 130 ppm TDO 1
CHAINIEL f1 ==
125.7753932
13¢
10.20 usec
103.00000000 W
CHAINIEL £2 ==
500.1520006
18
waltzlé
80 .00 uzec
15.20000019 W
0.32862000 W
0.19548000 W
F2z - Procezszing parameters
sI 32768
SF 125.7628201 MH=
R L J WD EM
ssB 0
T T T T T T T T T T T LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm gg H —
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L L L

7.4 7.3 ppm

13 12 11 10 Q 8 7

1

—-0.000

0 ppm

Current Data Parameters

1IAME bb40519
EXP1IO 522
PROCITO 1

FZ - Acquizition FParameters
Date_ 20190523
Time 11.17
INTSTRUM spect
PROBHD 5 mm PAEBO BE-
FPULPROG =q30

D 655326
SOLVENT CDC132

s 16

Ds 2
SWH 2012.820 Hz
FIDRES 0.122266 Hz
2Q 4.0894465 zec
RG 152.12

Dw 62.400 uzec
DE 6.50 uszec
TE 297.6 K
D1 0.50000000 zec
TDO

SFOL 400.1220007 M
el 18

Pl 15.70 uszec
PLWL 7.75000000 W
F2 - Processing parameters
ST 655326

SF 400.1200105 MHs
WDW

SSB 0

LB 0.30 Hz
@& 0

EC 1.00

T T T T
200 190 180 170 ppm
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-80
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-100

-120
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-140

T
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-180

T . T
-200 ppm

Current Data Parameters

TAME bb50519
EXP1IO 60
PROCITO 1
FZ - Acguiszition Parameters
Date_ 20190524
Time 11.08
IITSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zafhiggn.2
D 121072
SOLVENT CDC12
11s 16
DS 4
SWH 113626.3267 Hs
FIDRES 0.866977 Hz
AQ 0.5767168 zec
RG 202.324
DwW 4.400 uze
DE 6.50 uze
TE 297.5 K
Dl 1.00000000 zec
D11 0.02000000 zec
D1z 0.00002000 zec
TDO 1
= CHAIMEL f1 ==
470.5641349 MH=
19F
13.85 usze

46.00000000 W

CHAINEL £2 == =
500.1520006 MH=z
1H
waltz1lé
20.00 use
15.320000019 W
0.38862000 W
FZ - Proceszing parameters
8I 655326
SF 470.6111960 MH=
WDW EM
SEB 0
LB 0.20 Hz
GB o
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Current Data Parameters

—0.000

T

8.7 8.6

A REaRE

ppm

80 79 78

7.7

TTAME, Bb50519
CF3 EXPIIO 56
PROCITO 1
F2z - Acquisition Parameters
Date_ 20190524
Time 1.26
INSTRUM spect
| | PROBHD 5 xm PABBO BB/
PULPROG =q30
™ 22768
SOLVENT coelz
s 22
Ds 2
SWH 10000.000 Hs
FIDRES 0.305176 H=
o % CF 20 1.6384000 sec
3 RG 162.95
10h DR 50.000 usec
DE 6.50 usec
TR 298.1 K
D1 0.50000000 sec
DO 1
CHAINEL £1 == =
500.1525008 MHz
18
11.75 usec

F2 - Processing parameters
ST 65536
SF 500.1500126 MHz
WDW EM
SSB 0
LB 0.30 Hs
GB 0
EC 1.00

T 1

0 ppm

T T T T T T
140 138 136 134 132 130 1

(@]
1

Ucv—xu%m:umgu'-mamrvm-:um
T

10h

200 180

= CHAINEL £1

Current Data Parameters
[AME

bb50519
BKFIIO 57
CF, pRocIio 1
b - Acquisition Parameters
te 20190524
i e 2,14
ISTRUM spact
ROBHD 5 xm PABEO BB/
| | bLEROG Zgpaz0
b 30480
bLVEIT cpe1z
E 2000

4
29761.904 Hzo
1.452212 Hz
0.2440640 szec
202.34
16.800 usec
6.50 usec
298.2 K
1.00000000 sec
0.02000000 sec
1

125.77539322 MHz

1mcL 12C
Pl 10.20 usec

PLWL 103.00000000 W

CHAIMEL £2 =
500.1520006 MHz

18

waltzlé
80.00 uzec

u
15.20000019 W
0.328263000 W
0.19548000 W

125.7622180 MHz

Fz - Processing parameters
sI 32768
SF

WDW EM

T F T T T ] sse o
80 60 40 20 ppm = G L0
PC 1.4n
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_—-62.380
- _62.862

A-10-76

S
F19CPD CDCI3 /opt/topspin nmr 6

Current Data Parameters

NAME bb50519
EXPNO 59
PROCNO 1
F2 - Acquisition Parameters
Date_ 019052
Time 225
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgfhiggn.2
TD 131072
SOLVENT cDci3
NS 16
Ds 4
SWH 113636.367 Hz
FIDRES 0.866977 Hz
A 0.5767168 sec
RG 202.34
Dw 4.400 usec
DE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDo 1

T T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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9219
9.209

L SR T T
9.25 ppm 8.75 ppm

L

|

T e

10.40 Bpm 8.50 ppm 7.25 ppm

R i e P i
12 11 10 el 8 6

7
SRR
<lesl=lsl+

8 [BEE

AARREEs

ppm

Current Data Parameters

1TAME bb40519
EXPITO 617
PROCIIO 1

F2 - Acquizition Parameters
Date_ 20190529
Time 11.52
INISTRUM spect
PROBHD 5 mm PABBO EB-
PULPROG =q30

™D 65536
SOLVEINT CDC12

s 16

Ds 2

SWH 8012.820 Hs
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108 .26

Dw 62.400 usec
DE 6.50 uzec
TE 296.4 K
Dl 0.50000000 zec
TDO &

CHAIMEL £1
400.1320007
1H

15.70 usec
7.75000000 W

F2 - Processing parameters

8T 65536

SF 400.1300132 MH=
WDW EM

SSB o

LB 0.20 Hz
GB o

FC 1.00

OANYTOONT YO TN OOMMNONCWOK 00O Y
GANOANTrNOOONYTIRUNNOSOMUDr I -ON©®MOO T
QA= O QO @ WM O©LWLWLW0

c»r\vamFEE:%EEEQ%%EERmmNNNNNNNNNNNNEﬂ
B i e e e e e e e e e e e e e e e e e e

T T T T T T
136 134 132 130 128 126 p

T ¥ T 4 T : T T T T
200 180 160 140 120 100 80

60

40

20

ppm

C
BRUKER
(>

Current Data Parameters
1TAME

bb40519
EXP1TO 618
PROCIIO 1
F2 - Acquizition Parametersz
Date_ 20190529
Time 11.58
IIISTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG sgpa30
TD 16540
SOLVELIT CDCl2
s 229
Ds 4
SWH 24038.461 Ho
FIDRES 1.4533532 Hs
AQ 0.24403220 sec
RG 200.34
Dw 20.800 usec
DE 6.50 uzec
TE 296.6 K
D1 1.00000000 sec
D1l 0.02000000 sec
TDO 1

CHAIMEL £1 =

100.6228289 M
12C

9.25 usec
47.00000000 W

CHAITIEL £2
400.1216005

u
7.75000000 W
0.22583999 W
0.118632000 W

F2 - Processing parameters

ST 32768

SF 100.6127690 MH:
WDW EM

SSB o

LB 1.00 Hz
GB o

EC 1.40
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8.825

8.806
8.720
8.699
7.801

7.782
7.751
7684
7.665
7619

7.493

7.731
7472
7458
7440
7425
7407
7.399
7.392
7.381
7.314
7.297
7.280
7.255

—-0.000

Curreat Data Parameters

2a-10-82-1 (2-Br-D1)
EXPNO 13
PROCNO 1
F2 - Rcguisition Parameters
Br 10i Date_ 20130603
Time 19.29
INSTRUM =pect
PROBHD 5 «m PABRO EB-
PULPRCG =q30
™D 65536
SOLVENT cpel:
ns 16
DS 2
88 ppm Br SHH 8012.820 Hz
lo) [ FIDRES 0.122266 Hz
S aQ 1.0891966 sec
RG 200. 34
DR 62.400 usec
DE 6.50 usec
TE 296.0 K
D1 0.50000000 sec
TDO 1
CHAMMNEL £1
400.1320007
18
15.70 usec
79 78 77 | % i 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300116 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
II BC 1.00
o
RAmasaasssnsasasnass sossasssss ars: T Aazioassiasareasatesnas T T aanal
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
@ [ D= [© I~
8|8[=[R|8|]|s
S A 13V Bl SR TN Y]
— — — — — —
m?ﬁ@%wggg%ﬁ%%gQQQQNQBQv%gRQmSBEQQE m
- INEREREN B A
5IBEBEERBIINSERARANENNNNNNRAR g
PSR oNReeR e SN NN NN AN AN NN g g BRUKER
Curre.w Q’?&)
1TAME bb50619
EXFIIO 14
PROCITO 1
F2 - Acgquiszition Parameters
Date_ 20130604
Time 14.51
IIISTRUM spect
Br 10i PROBHD 5 mm PABEO BB/
PULFROG zgpa20
TD 20480
| | SOLVENIT cDe12
s 1024
DS 1
SWH 29761.904 Hs
FIDRES 1.453218 Hz
AQ 0.2440640 sec
Br RG 202,34
DW 16.800 usec
o % DE 6.50 usec
TE 298 .6 K
T T T D1 1.00000000 sec
140 138 136 D11 0.02000000 zec
TDO i
== CHAINIEL £1
SFOL 125.77532932 MH:
1rucL 13
Pl 10.20 usec
PLWL 102.00000000 W
== CHAINIEL £2
500.1520006 MA:
18
waltz16
80.00 usec
15.20000019 W
0.38863000 W
0.19548000 W
F2 - Processing parameters
SI 32768
SF 125.7628180 MHs
EM
o
1.00 Hs
GB 0
T T T T EC 1.40
200 80 40 20 0 ppm

67



N
=

RAIERREEEIRSENE 83 :E <D

G N0 ONGEN 00D N O Tt )

r\ w\hﬁ W =\< ;\J |' BRUKER
Current Data Parameters
1TAME bb40519
EXP1IO 501
PROCIIO 1
FZ - Acquiszition Parameterz
Date_ 20190522

L I I I Ti e 11.01
IIISTRUM spect
77 78 75 ppm PROBHD 5 mm PABBOPBB—
PULPROG =q30
D 655326
SOLVEINT cDCl2
s 5
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
. 4.0894465 zec
T T AARRRARASS 91 :g s
70 B9 B8 67 ppm Me v 62.400 usec
DE 6.50 uzec
TE 297.4 K
D1 0.50000000 zec
TDO 1
CHAIMEL £1 =
400.1320007 M
— 18
T T T T T 8.25 15.70 usec
a.25 ppm 8.60 ppm 2 ppm 7.75000000 W
FZ - Procezsing parameters
s8I 655326
SF 400.1300262 MH=
WDW EM
SSB o
LB 0.30 Hz
GB o
)Jll PC 1.00
a
T T T T T T T T T T T T
11 10 8 7 6 5 4 3 2 1 ppm
O — I~
g g 8858883z 3|8
~— ~— ||| [N N[N [{e]fie]
NOTOROITRANONRNOOTANOWN OO O MMNSAN WO
VONOWOONOUMOMROMOANOTAMOMOIONM— OOW®OY © —
ggoowl\'hg&ggjv—'v—'odmmc:m'r\l\cdl.rjaicig‘".‘_.‘_.‘(‘_.m. .9
B R I A& BRUKER
Current Data Parameters
1TAME bb40519
EXP1IO 502
PROCLIO 1
FZ - Acquisition Parameters
Date_ 20190522
Time 11.02
IITS TRUM spect
PROBHD 5 mm PABBO EB-
PULFROG =apa30
D 16540
SOLVEIIT cDCl12
s 25
Ds 4
SWH 24038 .461
FIDRES 1.453353
AQ 0.34403220
RG 200.24
Dw 20.800 usec
DE ©.50 usec
TR 297.7 K
D1 1.00000000 sec
D1l 0.02000000 zec
TDO A
== CHAIMEL f1 ==
100.6228289 MH=
13C
9.25 uzec
47.00000000 W
—
= CHAINIEL £2
210 ppm SFO2 400.13216005
ez 1H
CPDFRG [2 waltzlé
PCFD2 90.00 uvzec
PLWZ 7.75000000 W
PLW12 0.23583999 W
PLW132 0.11863000 W
F2 - Processing parameters
S8I 22768
SF 100.6127690 MH=
WDW EM
SEB 0
LB 1.00 Hz
T T T T T T T T T T T 1 GB o
200 180 160 140 120 100 80 60 40 20 0 ppm EC 1.40
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SrBBRIINZXD 22
I~ Q0O OBOBDI0LWY 18 &
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s SRR

7 621
7 574
7 537
7525
7.260
64596

_—2242

2452

C <)
BRUKER
(%)

Current Data Parameters
1TAME

bbi0519
EXPIIO 198
Me Me PROCIIO 1
F2 - Acquisition Parameters
Date_ 20190522
Time 10.48
TIISTRUM spect
PROBHD 5 mm PABBO BB-
| | PULPROG =q20
™ 65536
SOLVENT cpels
s 16
ps 3
SWH 2012.920 Hz
FIDRES 0.122266 H=
2Q 4.0894465 sec
O % Me RG 88.51
W 62.400 usec
DE 6.50 usec
pL) 297.4 K
D1 0.50000000 sec
10j DO 1
Me -
400.1320007
el 18
Pl 15.70 usec
PLWL 7.75000000 W
F2z - Processzing parameters
ST 65536
SF 400.1200576 MH=
WDOR BM
SSB 0
LB 0.30 Hs
[ o
B BC 1.00
T T T T T T T T T T 1
10 el 8 7 6 5 4 3 2 1 0 ppm
=)o) NN hud | -]
3|52 (38| F g
—|—llN|w]| [NIN|N W[w
© ©r- I~ OO M o)
%9%mﬁﬁwﬁrﬁgﬁwsgNgrggirﬁmwgggw% ©g
oo i TS T R o o Sl s R BB s S
2z 855 R YNYEEERERRAERAS s ke 28
g s ol Sl ol Gl Sl gl el pad Bl el D B A B B S © M~ M~ I~ N BRUKER

T T
140 120

100

20 0




Current Data Parameters
1TAME bb
9k EXP1IO 79
PROCIIO 1
F2z - Acguisition Parameters
Date_ 20190529
Time 132.48
I11S TRUM spect
PROBHD 5 xm PABBO BB/
PULFPROG =q30
D 32768
SOLVENIT CDC12
s 2z
O N DS 2
\ SWH 10000.000 Hz
FIDRES 0.305176 Hz
O H AQ 1.63284500 sec
RG 49.07
Dw 50.000 usec
DE 6.50 usec
TE 298.0 K
D1 0.50000000 sec
TDO i
CHAIMEL f1 =
500.1525008 MH=
18

11.75 uzec
15.320000018 W

F2 - Processing parameters
ST 65536

SF 500.1500303 MH=
WDW EM
SSB 0

LB 0.30 Hz
GB i}
" PC 1.00
A

Current Data Parameters

1TAME bb40519
EXP11O 608
PROCIIO 1

FZ - Acquizition Parametersz
Date_ 20190529
Time 10.22

T

T T T T T 9k I11S TRUM spect
92 96 93 92 pom PROBHD 5 mm PABEO BB-
PULPROG sapa0
™ 16540
SOLVENIT cpe1z
| | s 256
Ds 4
SWH 24032 .461
FIDRES 1.4533532
0.3440320
RG 200.34
W 20.800 usec
(o) N DE 6.50 usec
N TE, 296.8 K
D1 1.00000000 zec
10) H D11 0.02000000 sec
DO 1
CHAIMEL £l ===
SFOL1 100.6228289
el 13¢
T T T T T T T T Pl 9.25 usec
136 134 132 130 128 126 124 Pem PLW1 47.00000000 W
CHAINEL £2 ===
400.1216005
18
waltzlé
90.00 usec
7.75000000 W
0.23583999 W
0.11263000 W

F2 - Processing parameters

SI 32768
l I | l J. I|l SE 100.6127690 MH=
L " WDW EM
SEB o
T T T T T T T T T T LB 1.00 Hs
180 160 140 120 100 80 60 40 20 0 ppm o 0 S
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Current Data Parameters

ITAME bb40619
BXPIIO 10
PROCITO 1
F2 - Acquisition Parameters
Date_ 201906032
Time 19.16
IITSTRUM spect
PROBHD 5 mm PABBO EB-
PULFROG =q20
™ 65536
SOLVEIT cpe13
s 16
DS 7
SWH 2012.820 Hz
FIDRES 0.122266 Hz
2Q 4.0894465 sec
RG 124.58
W 62.400 usec
DE 6.50 usec
TR 296.1 K
DL 0.50000000 sec
DO T
= CHAINEL f1
400.1320007 MHz
18
15.70 usec
7.75000000 W
F2 - Processing parameters
sI 65536
SF 400.1200249 MHz
WDW EM
SSB 0
LB 0.20 Hz
B 0
BC 1.00

~ -

8 6 5 4 3 2 1 0 ppm
ol|n] [(=[olvlg
Q| |N|L D
—|n| |||
=
CONYOWOWOTOM-UOAN TR~ MO0 OOROMNUDON-OOODoONo
RTINS O O 0/ NLG 00 P P €0 IS LO 0 L O OV e O OO o Ton B ol e S SR 0 g
5I3IFBEIIFREBYARARRRETRIINRELLLALRIVR IS wronne
Tt e e e el o o i o e o o T i i o s i il i i ol o r o o o o i it ot i et o0 < B S M b S S
( B
10k
(0]
AN
. J
T T T T T T T T T T T
200 180 160 140 120 100 80 80 40 20 0 ppm
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Current Data Farameters

1TAME bb40420
RXP1TO 24
PROCIIO 1
F2 - Acgquizition Parameters
Date_ 20200424
Time 12.48
IIISTRUM spect
PROBHD 5 am PABBO BB-
PULPROG =q30
T T TD 65536
SOLVENT CDC12
85 8.4 ppm s 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 124 .58
Dw 62.400 usec
DE 6.50 uzec
TR 297.5 K
D1 0.50000000 sec
TDO 1
CHAIMEL f1 =
400.1220007 M
T T T T T 18
39 38 37 ppm 15.70 usec
7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.13200137 MH=z
WDW EM
SSB 0
LB 0.20 Hz
GB 0
j | " h l I PC 1.00
A e
e
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
(SN IAY Y] OB —
8 QQQS"’.F\'T‘T.Q“.“. 3N
- || === = = = |
0w o Te} Ww O = - w < 0 I~ «©
BABIRBBBEBYNEIBRETNBEEEIP TR om0y .,
O GO NNYNSNNNTr SOOI ONNNTONSGNCON T~ ©©
2RO 000D 000NN NN NNNNNNT=23 8 ERE BZ%R
T T T T
140 135 130 ppm
i R e i i
94 93 92 91 ppm
- A N
200 180 160 140 120 100 80 B0 40 20
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10.313
9.156
9.135
8 172
8.153
7.947
746 13
7.605
7.591
7.555
7536
7517
7426
6.386
6.327
6.173

b 28 3 Fas
-~ < ) O @ < D ®
COCO N N M~ w [{e]

%x*%\xv%f%

—-0.000

_—3651
3587

OMe

T T T T T
85 84 83 82 ppm

)
BERUKER
()

Current Data Parameters

1TAME bb403220
EXF1TO 206
PROCIIO 1

F2 - Acguisition Parameters
Date_ z0zo0218

Time 1z .42
I1ISTRUM spect
FPROBHD 5 mm PABBEO EB-
PULPROG =q30

TD 65536
SOLVENT CDC13

s 16

Ds z

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 zec
RG 153.13

Dw 62,400 uzec
DE 6 .50 uzec
TE 297.7 K
D1l 0.50000000 zec
TDO 1
======== CHAINIEL £l ===
SFOL 400.1320007

nucL 18

Pl 15.70 uzec
PLW1 7.75000000 W

F2 - Processzing parameters
65536

SF 400.1200445 MHz
WDW EM
SSB 1]
l I J gg 0 0.20 Hz
H. lIIJul L4A_.J_A I PO 1.00
S s
11 10 9 8 7 6 5 4 3 2 1 0 ppm
(o) ﬁ ofofbYi~S=] (o[ | &
< Q| [L|LQ=|=I| L= %S
— | I=l=l=ll—1+] |l 0l
o © - N . CONSIBH = O o ity W @ N O,
SEEETIBEEEREBRRNNNNNNNNEE38 g8 resy BRUKER

S R S SR [ SR S R B R SR R S ] [
104 103 ppm
OMe
b o
T T T T T
140 1356 130 125 ppm
oy l. 4 4 AT o
I I I I I I T T T T 1
200 180 160 140 120 100 80 60 40 20  ppm

Current Data Parameters

1TAME bb40320
EXFPITO 207
PROCIIO 1
F2 - Acquisition Parameters
Date_ 20200218
Time 1z .42
IITSTRUM spect
PROBHD 5 mm PABEO EB-
PULFROG =apaq30
TD 16540
SOLVEIIT CDCl12
s 256
Ds 4
SWH 24038.461 H:o
FIDRES 1.452353 Hz
AQ 0.2440320 zec
RG 200.34
DwW 20.800 uszec
DE 6.50 usec
TE 2982.0 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

== CHAINIEL f1 ==

100.6228289

u
PLWZ 7.75000000 W
PLW12 0.235832999 W
PLW1Z2 0.11262000 W

F2 - Processing parameters

SI 32768

SF 100.6127690 MH=
WDW EM

SSB o

LB 1.00 Hz
GB 1]

PC 1.40
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623

10.313

SEDCTENERE G ne [
N

8 173
7

7561
7 184
6.957
6.936
6.708
6586

—3.697

Chae)
BRUKER
(6.

Current Data Parameters

(‘o_
&)
~
[
N
o

NAME sa-&-117{1, 2) p-ome dimer|
EXPNO 215
PROCNO 1
OMe F2 - Acquisition Parametars
Date_ 20180510
Time 13.06
INSTRUM spact
PROBHD S mm PABBO BB-
?ULPROG 203
SOLVENT CcDCI2
| | 90 SWH  eof2e0Hz
FIDRES 0.122266 Hz
AQ 0824966 sec
RG 12458
Dw B2.400 usec
DE B.50 usec
E ook
1 E sac
(o) \\ TDO 1
===== CHANNEL {{ ====
o) H SFO1 400.1220007 MHz
s=101 15, 710H
70 usec
OMe PLWI  7.75000000 W
F2 - Processin rameters
Sl ssgarr’sa
SF 400.1200408 MHz
WwDw EM
SSB 0O
LB 0.20 Hz
GB
PC 1.00

163 10 7 6 ppm
8 B(8[8[N(8R|2N &2 o
-~ o1 R B B o B B VA E NI EaV] [ 7}
Current Data Parameters
1TAME bb40518
OMe EXPITO 216
PROCIIO 1
F2 - Acquiszition Parameters
Date_ 20180510
Time 12.51
TIISTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG =apa30
| | 9 TD i:Sm
SOLVELT cDC12
us 750
DS 4
SWH 24038.461 Hs
FIDRES 1.453353 Hz
aQ 0.3440320 sec
O N RG 200.34
X DwW 20.200 usec
DE 6.50 usec
O H TE 299.3 K
D1 1.00000000 zec
OMe D11 0.02000000 zec
TDO 1
CHAINTEL £1
100.6228289
13C
9.25 uszec
47.00000000 W
CHMINIEL £2
400.1216005 MHz
18
walt=l6
90.00 usec
7.75000000 W
0.22583999 W
0.11862000 W
F2 - Processing parameters
SI 32768
SF 100.6127690 MAz
WDW EM
SSB 0
T T T T T T T T T T T ég . 1.00 Hs
200 180 160 140 120 100 80 60 40 20 0 ppm gc 1.40
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Curreat Data Parameters
NAME 3-OMe 1,5 ad aapthol
EXPNO F
PROCHNO 1
o F2 - Acquisition Parameters
Date_ 20200411
Time 2.a7
INSTRUM spect
% PROBHD 5 7m PABBO BB-
PULPROG =q30
™ 65536
SOLVENT cpCls
ns 1
| T OMe DS 2
SWH 8012.820 Hz
7.6 7.5 ppm 0 H FIDRES 0.122266 Hz
2Q 1.0891966 sec
11 RG 163.77
DR 62.400 usec
DE 6.50 usec
TE 297.6 K
D1 0.50000000 sec
DO 1
== CHAMMEL £l
SFOL 400.1320007 MHz
ncl 18
—1 T G Pl 15.70 usec
PLWL 7.75000000 W
6.95 ppm ' PRI
F2 - Processing parameters
SI 65536
SF 400.1300035 MHz
HDW
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
Ae ;
T T T T T T T T T T 1
11 10 el 8 7 6 5 4 3 il ppm
[=] I~ NI R )
= = N — | -2
b b NINI—IN NI
'} [T [fe e} [1e] [{e]
2 EBNIINBIRBIVE ooy o {5 )
(=] ON MM —QOQMNOIOS NN RS d
& CODoASNNNNr == FEE B BRUKER
Current Data Parameters
1TAME bb40420
EXFIIO 8
PROCIIO 1
O F2 - Acguisition Parameters
Date_ 20200413
Time 15.20
TIISTRUM spect
% PROBHD 5 w PABEO BB-
PULFROG sgpa30
D 16540
SOLVENT cDCL3
E] 645
07 H OMe e 7
SWH 24038, 461 Hz
FIDRES 1.453353 Hs
11 AQ 0.2440320 zec
RG 200.34
Dw 20.200 usec|
DE 6.50 uzec
T : T TR 297.4 K
D1 1.00000000 sec
130 126 ppm D11 0.03000000 sec
TDO 1
CHAITMIEL £1 ==
100.6228289 MH=
13c
9.25 usec
47.00000000 W
= CHAINEL £2 =|
400.1216005 MH=z
1H
waltz16
90.00 us
7.75000000 W
0.225832999 W
0.11863000 W
F2 - Proceszzing parameters
SI 32768
SF 100.6127690 MH=
WDW EM
SSB 0
T T T T T T T T T T LB 1.00 Hs
200 180 160 140 120 100 80 60 40 0 ppm se R S

75



— (=)
2 NESESRINRGHRRRNAT 5 2 C><)
o BONNNNNNNNNNNNRS o i BRUKER

(<D

Current Data Parameters

1TAME bb40420
EXP1IO 7
PROCIIO 1
F2 - Acquisition Parameters
OH Date_ 20200413
14 Time 15.04
IS TRUM spect
PROBHD 5 mm PABEO BE-
PULPROG =g20
™ 655326
SOLVEIT ©DC12
Baaanaieaiins et ALY LA AL R e e
DS 2
71 7.0 ppm 86 85 ppm 0O H OMe SWH 2012.820 H=
FIDRES 0.122266 H=
2Q 4.0894465 sec
RG 200.324
DW 62.400 usec
DE 6.50 uzec
TR 297.3 K
DL 0.50000000 sec
DO 1
CHAIMEL £1
400.1320007 MHz
18
T T T T T T 15.70 usec
79 78 77 76 ppm 7.75000000 W
F2 - Processing parameters
ST 65536
SE 400.1300103 MHz
WDW EM
SSB 0
LB 0.20 Hz
I I @ 0
i BC 1.00
T T T T T T T T T T T T T T T 1
14 13 12 11 10 el 8 7 6 5 4 3 2 1 0 ppm
8 8822 K|2 g
- —lo ||| (]
'} e} [foRle} [{e} [T}
2 CBRIINBEIRBBIE ooy o
[=] DN NN QOO NN N o 3
& L0 NNNN = RES 8 BRUKER
Curreat Data Parameters
1TAME bb40420
EXFIIO 2
PROCIIO 1
FZ - Acquizition Parameters
Date_ 20200412
Time 15.20
IIISTRUM spect
PROBHD 5 mm PABEO EB-
FPULPROG zopa30
OH ™ 16540
SOLVEIIT cDCLz
14 s 645
DS 1
SWH 240328.461 Hz
FIDRES 1.453352 Hs
aQ 0.2440320 sec
RG 200 .34
DW 20.800 usec
DE 6.50 uzec
———— 0~ H OMe =’ 297.4 K
D1 1.00000000 sec
130 125 ppm D11 0.03000000 sec
TDO 1
CHAINEL £1 =
100.6228289 MH
13¢
9.25 usec
47.00000000 W
CHAINEL £2 =
400.1316005
18
walt=1é
90.00 usec
7.75000000 W
0.23583999 W
0.11262000 W
F2 - Processing parameters
ST 32768
SF 100.6127690 MH=
WDW EM
SSB 0
T T T T T T T T T T T LB 1.00 Hz
200 180 160 140 120 100 80 60 40 20 0 ppm 5o 9 bt
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7.791
7774
7.756
7672
7.655

2.698
2. 643
1.776
1 731
1.714
1616
1 583
1.355

1 321

gILRY 2383
s ehesen

Current Data Parameters
N,

AME sa—8-111
EXPNO 54
PROCNO 3
F2 — Acquisition Parameters
Date 20180502
Time 17.48
INSTRUM spect
8 8 8 7 5-5 ppm PROBHD 5 mm PABBO BB~
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
T T RG 1224.508
0.90 m Dw 62.400 usec
ppm PP DE 6.50 usec
TE 299.3 K
D1 0.50000000 sec
TDO 1
ssss=ss= CHANNEL f1 sss==e
SFO1 400.1320007 MHz
NUGC1 1H
SRR TN ! J P1 15.70 usec
a4 m 27 ppm PLWH1 7.75000000 W
F2 — Processing parameters
Sl 65536
SF 400.1300109 MHz
WDwW EM
SSB 0
LB 0.30 Hz
T T T T T T T 'GB 0
11 10 fe] 8 7 3 2 1 ppm pC 1.00

1] e}
® N
g 8
=g g a3
224
—_ T
145 140
Wi Mo MN
T ¥ T
134 132
T T
200 180 160 140 120 100 80 60 40 20 ppm
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Current Data Parameters

NAME  sa—8-125 (tb co)
EXPNO 583
PROCNO 1
F2 — Acquisition Parameters
Date_ 20180524
Time 19.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65538
! SOLVENT cDCI3
93 ppm NS
DS
SWH 8012.820 Hz
FIDRES 0.122286 Hz
AQ 4.0894966 sec
RG 138.85
DW 62.400 usec
DE 6.50 usec
23 ) B b3 05000000
. sec
8.156 8.10 ppm TD0 1
—======= CHANNEL f{ ======:
SFO1 400.1320007 MHz
NUGC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 — Processing parameters
S| 65536
SF 400.1300100 MHz
WDwW EM
T T T T T T T T T 1SSB
11 10 el 8 7 6 4 3 2 1 ppm'(—;BB 0.30 Hz
PG 1.00
by —[N[O[D ][] O] |Gyt |=H ] N[ P
(=] =] QOSSN |N|— —| |N|Cy| =[S )
- - ||| ||+ of [N || o~
= 8 38LEREREBNCNIEYg o ggmyosganges (<)
8 R o8 BnIRRRERNRE ' T
M~ [ 5] NN NN I~ — © TGO 00~ NN
T SR eass) §) ity BEREER
T T T T T
141 140 139 ppm
T T 62 T T T T 1A T
134 133 132 131 130 129 128 ppm
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8.117
7624
7.605
7.513
7475
7.462
7.443
7.425

S

C 2

(>0

Current Data Parameters

2477
2459
2442
1.679
1.661
1.642
1.623
1.606
1.456
1.442
1.424
1.285
1.271
0.886

_—3.392

%
!
§

NAME sa—8—126(co)
EXPNO 446
PROCNO 1
O F2 — Acquisition Parameters
_[l?a.te_ 15820319
ime 1
A INSTRUM
7 ZROSD. 5 mm 7680 8-
8 A PR A B N 2g
R D 5536
45 pp 2 18 95 pem H SOLVENT CDCI3
NS
5S¢ DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 108.26
bw 62.400 usec
DE 6.50 usec
TE 296.6 K
o 45 ppm 0.90 ppm '[I?I130 0.500010000 sec
ss=sm=m= CHANNELf] ===a=d
400.1320007 MHz
T T T T 15.70 usec
7.75000000 W
8_10 ppm 7.64 7.62 ppm ‘
F2 — Processing parameters
6553
400.1300102 MHz
EM
0
0.30 Hz
9 8 7 6 5 4 3 2 1 pRoY 1.00
—| [l - N INENE]
© ONOY WO
g GLooEE g g8 5yoege
~ HHWHONN I g ~ GO gN N
I e TN R
(0]
X
: 7
290 ppm R
H
5¢c
b o
T T T T T T T
83 82 81 80 79 78 77 ppm
| i
: A AT T
140 135 130 ppm

190 180 170 160 150 140 130 120 110 100 90 80

70 60 50 40 30 20 P
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Current Data Parameters
NAME  sa-8-137 (2 ch2 co)
EXPNO 650
0 PROCNO 1
Ph F2 — Acquisition Parameters
% ) Date_ 20180526
Time 17. 38
0 NSTRUM sp
% PROBHD 5mm PABBO BB~
H PULPROG 2g30
D 65536
T T T T Se SOLVENT CDCI3
7.65 ppm 280 ppm Bg 125
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 138.85
DwW 62.400 usec
DE 6.50 usec
e TE 2982 K
z T D1 0.50000000 sec
815 ppm 3.75 ppm TDO 1
======== CHANNEL f1 ======{
SFO1 400.1320007 MHz
NUCA 1H
P1 15.70 usec
PLWA 7.75000000 W
F2 — Processing parameters
Sl 65536
SF 400.1300104 MHz
WDW EM
T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 080k
ppm GB 0
PC 1.00
SRR N e [ s
~| [=]~|w o ||~ o -
2 RBRBLREGRR © 8ReY g 3
I~ [To) i Qo I~ i e N
M~ QQNQQSNNNN M DN~ M (=]
i W22 TN |
(0}
Ph
A J
(6]
X
H
5e
RTY ET—— N —
T T T T T T T T T T T T
96 94 92 90 83 86 84 82 80 ppm
| i Lol T T
i T b T z T z T H T ¥ T H T ¢ T 3 T ¥
180 160 140 120 100 80 60 40 20
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460
445
7.260

475

Y

8.165
8.150
7.624
7.609
7.523
7.493
S

7
7

—3.387

1.045
1.029
0.745
0.729
0.713
0.697

1.061

L

BRUKER

LN

Current Data Parameters

1IAME bb50519
EXFIIO 74
FROCITO 1
FZ - Acguiszition Parameterz
Date_ 20190527
Time 15.38
T T T T T 16} IITSTRUM spect
FROBHD 5 xm PABBO BB/
11 10 09 08 ppm PULPROG 530
™D 32768
% SOLVENT cpe1z
. us 32
Si(Et)s DS 2
SWH 10000.000 Hs
N FIDRES 0.305176 Hz
H aQ 1.6384000 zec
RG 21.24
5f Dw 50.000 usec
DE ©.50 uzec
T T TE 297.6 K
D1 0.50000000 sec
8.2 8.1 pm DO i
== CHAIEL f1 =
SFOL 500.1525008 MH
mcL 1H
Pl 11.75 usec
PLWL 15.320000019 W
F2 - Processing parameters
SI 65536
T % T L T SF 500.1500062 MHz
WDW EM
7.6 7.5 ppm bt a
LB 0.30 Hs
@ 0
EC 1.00
U | Y |
I T T T T I T T T T 1
Q 8 7 6 5 4 3 2 1 0 ppm
Q] [D[WO] o] N[N
Q=ee o ol
| =l o ollw
I QUN—TONMND O
M~ VIO W— IO M oqr\g.—.—m.—
2 BRRNNRNRN 8 s @ 38
- i
= PRPRPRINN R 8RR N o BRUKER
Current Data Parameters
1IAME bb50519
EXF10 75
PROCITIO 1
(0] F2 - Acquisition Parameters
Date_ 20190527
Time 15.46
XN IIISTRUM spact
A . PROBHD 5 mm PABBO BB/
Si(Et); PULFROG =apa30
X D 20420
A SOLVEIT cDC13
H s 256
Ds 4
5f swa 29761.904 Hz
FIDRES 1.453218 Hs
AQ 0.3440640 zec
RG 202.34
oW 16.800 usec
DE 6.50 uzec
TR 298.2 K
DL 1.00000000 sec
DLl 0.03000000 sec
TDO 1
CHAIMIEL £1 ==
125.7753932 MHz
c
10.20 vsec
1032.00000000 W
CHAIIEL £2 =
500.1520006 M
1H
waltzlé
80.00 uzec
15.20000019 W
0.328263000 W
0.19548000 W
F2 - Processing parameters
SI 32768
SF 125.7628180 MH=
i WDW EM
SSB 0
T T ¥ T T . T T T ¥ T T . T T ¥ T T g LB 1.00 Hz
B 0
200 180 160 140 120 100 80 60 40 20 0 ppm e 1.40
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Current Data Parameters

1TAME bb40519
EXFP1IO 258
PROCITO <
O
80 F2 - Acguiszition Parameters
Date_ 20190513
\ Time 11.5¢8
\ IITSTRUM spect
PROBHD 5 mm PAEBO BB-
A PULPROG =a30
) ! ! J \ D 65536
815 810 805 800 ppm TMS Br SOLVEIT coc3

Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 153.13
Dw 62.400 uzec
DE 6.50 usec
TE 297.2 K
Dl 0.50000000 szec
TDO 1

= CHAINEL f1 ==

400.1320007 M

T T T 1H
15.70 usec
76 75 ppm 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1200958 MH:z
WDW M
SSB o
LB 0.20 Hz
GB o
PC 1.00
[ T 1 T ] T T T T ] " T LRSS | T 3 7
9 8 7 6 5 4 3 2 1 0 -1 ppm
O[] h ™~
oSN =
||l o

(2]

\ : N =k

— 17752
138.92
135.21
134.58
132,52
132.18
131.27
128.39
125.71
122.86
119.36
102.93
101.76

76.84
—-0.09

8c

™S Br

- | L |

T T T T T T T T T
138 126 124 132 120 128 126 124 122 120 ppm
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—1.328

—0.213

o -

0

<)

o

Current Data Parameters

1TAME bb41118
EXP1IO 177
PROCIIO 1
F2z - Acguisition Parameters
Date_ 20181105
Time 22.38
I11S TRUM spect
PROBHD 5 mm PAEBBO BB-
FPULFPROG =q30
D 655386
SOLVEIT CDCl1 2
s 2
Ds 2
SWH 8012.820 Hs
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 108.26
Dw 62 .400 usec
DE 6.50 usec
TE 299.2 K
D1 0.50000000 sec
TDO 1

== CHAITNIIEL f1 ==

400.1320007
10

15.70 usec
7.75000000 W

F2 - Processing parameters
ST 65536

SF 400.1300950 MHs
WDW EM

SSB 0

LB 0.30 Hz
@ 0

EC 1.00

—177.74

—3b.22
—31.18
—_o.11

TMS




8.101
8.082
7.991

7.971

7.743
7.723

7.540

7.475

7.456

7.437

7.260

—2630
0211

o,

()

Current Data Parameters
1TAME bb40519
EXP1IO 263
PROCIO 1
F2 - Acquisition Parameters
Date_ 20190513
Time 14.48
0 IS TRUM spect
PROBHD 5 xm PAEBO BE-
PULPROG =q30
NN ™ 65536
X SOLVEIT cpeL3
s 16
N Ds 2
N Me SWH. 8012 .820 H=
™S FIDRES 0.122266 Hz
2Q 4.0894465 sec
8e O RG 200.34
DW 62 .400 usec
DE 6.50 usec
= 297.4 K
DL 0.50000000 sec
DO 1
= CHAIIEL £l
SFOL 400.1320007 MHz
el 18
Pl 15.70 usec
PLW1 7.75000000 W
F2Z - Procezszing parameters
ST 65536
SF 400.1300944 MH=
WDW EM
SSB 0
LB 0.30 Hz
@ 0
BC 1.00
J X ﬁ._._J;A_JLJ._
T T T T T T T T T 1
e ] 8 74 6 5 4 3 2 1 (o] ppm
T C ~
8le(8I3|8|8 - =
P P ] e o o
o «Q NOMNMNDQO®LIO LW K —
N ) NrNOGRIYOORN002 00 © e m
5 k 8383385888885 -gnns < =
¢ £ SB8B88LRRNN855grpe g . BRUKER
Current Data Parameters
1IAME bb40519
(0] EXEIIO 264
PROCIIO o
NN F2z - Acquisition Parameters
AN Date_ 20190513
Time 14.54
NN TIISTRUM spact
\ Me PROBHD 5 mm PAEBO BB-
PULPROG =gpa30
™S ™ 16540
8e le} SOLVENT cpe1z
s 256
Ds 4
SWH 24038.461 Hs
FIDRES 1.453353 Hs
20 0.3440320 sec
RG 200,24
Dw 20.800 usec
DE 6.50 usec
TR 297.5 K
D1 1.00000000 sec
D11 0.03000000 sec
™0 T
CHAIMEL £1
100.6228289 MHz
13C
9.25 usec
47.00000000 W
CHAINEL £2
SFOZ 400.1316005 MHz
ez 18
CPDPRG[Z waltz1lé
PCPD2 90.00 usec
PLWZ 7.75000000 W
PLW1Z 0.23583999 W
PLW13 0.11263000 W
F2Z - Processing parameters
I 32768
SE 100.6127459 MHz
WDW EM
SSB 0
T T T | | | | | | T o=t . S
200 180 160 140 120 100 80 60 40 20 0 EC 1.40
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X
N Cl
[ Curreat Data Parameters
\ 1TAME 5a-10-77(x-Cl CO)
EXP1IO 479
TMS PROCIIO i
89 FZ - Acquizition Parameters
Date_ 20190520
Time 23.55
IITSTRUM spect
PROBHD 5 am PAEBO BB-
PULPROG =q20
D 65536
SOLVENT cDC12
s 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 153.12
DwW 62.400 usec
DB 6.50 usec
B 297.6 K
D1l 0.50000000 sec
TDO 1
CHAIMEL £f1 =
400.1220007 MHZ
10
15.70 usec
T T T T T T T T T T T T 7.75000000 W
82 81 80 79 78 77 7.6 75 74 73 7.2 ppm F2 - Processing parameters
SI 65536
SF 400.1200099 MHz
WDW EM
S5B o
LB 0.320 Hz
GB o
J PC 1.00
| Ll
T T T T T T T T T
9 8 7 6 5 4 3 2 0 ppm
HE e :
~|ailedfeN [+ o
@ NOT-OG©DMON DO I
3 INREBBACOIErodgpeey = £ o )
™~ gmg%%rrrgwwﬁwrN..f. T
M~ 3] [Nl N oo'—%r\r\m [=] BRUKER
e B L B e o T N e T
Current Data Parameters
1TAME bb40519
EXPI110 480
PROCITO 1
O F2z - Acquizition Parameters
Date_ 20190521
Time 0.01
IITSTRUM spect
% cl PROBHD 5 mm PABBO BB-
PULPROG =gpaz0
D 16540
\ SOLVENT CDC132
s 256
TMS Ds 4
SWH 240328.461 Hs
Sg FIDRES 1.4533532 Hz
AQ 0.2440320 sec
RG 200.24
DwW 20.800 usec
DE 6.50 usec
B 297.9 K
D1 1.00000000 zec
D1l 0.032000000 sec
TDO 1
= CHAINEL £1
100.6228289 MHz
13C
9.25 usec
47.00000000 W
CHAINEL £2
400.1216005 MHz
1H
waltczlé
90.00 usec
7.75000000 W
0.23582999 W
0.118632000 W
F2 - Processing parameters
SI 32768
SF 100.6127455 MHz
WDW EM
SSB i}
T T T T T T T T T T = " 4500 Be
200 180 160 140 120 100 80 60 40 0 ppm ec 1.40
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Current Data Parameters
ITAME bb40519
[e) EXFIIO 431
PROCITO 1
F2 - Acguisition Parameters
% CF Date_ 20190518
3 Time 12.52
N IITSTRUM spect
X PROBHD 5 mm PABBO BB-
PULFROG sq30
TMS ™ 65536
8h SOLVENT cDC13
s 16
DS 2
SWH 2012.820 Ho
FIDRES 0.122266 H=
AQ 4.0894465 sec
RG 138.85
DwW 62.400 uzsec
DE ©.50 usec
TR 297.8 K
DL 0.50000000 sec
DO 1
CHAINEL f1 ===
400.1220007
18
15.70 uzec
7.75000000 W
F2 - Processing parameters
SI
SF 400.1300935 MH=
T T T T T T T T T T T WDW EM
82 81 80 79 78 77 76 75 74 ppm f;B o GRS
B 0
EC 1.00
I\J\m“ 1 | k_.\ _JL '
T T T | | T T T T 1
9 8 7 6 5 4 3 2 1 0 ppm
N[ O ['e]
Qe|c|ee—|e Q
e B B o [ N o
NVMOT OONNDONSTOLOTONIO DO
£ [ 0N N €0, 09,00, 00700, 00" NG 0000 09 NI Y00, 00 R0 0 0L 10
NN = P e I P O = v O N © ;
I\ES«Jm%wgﬁggﬁgmNNNNNgoagr\nm (=] BRUKER
Frrrrrr T T T T TS e M~~~ T LN
Current Data Parameters
ITAME bb40519
0] EXPIIO 432
PROCIIO 1
X F2 - Acquisition Parameters
X CF3 Date_ 20130518
T S Time 18.58
TISTRUM spect
1280 1275 127.0 ppm X PROBED 5 xm PABEO EE-
PULPROG sopg20
T™MS ™ ie540
8h SOLVEIIT cpe1z
s 256
DS 1
SWH 24032, 461 H=
FIDRES 1.453353 Hz
aQ 0.23440320 sec
RG 200.324
T T DR 20.800 usec
130.0 ppm DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D1l 0.03000000 zec
TDO 1
CHAINIEL £l ===
l J l l I 100.6228289
ol \ { 1zc
X e il 9.25 uzec
T T T T 47.00000000 W
135 130 1256 ppm S
400.13216005 M
1H
waltzlé
90.00 uzec
7.75000000 W
0.22582999 W
0.11863000 W
F2 - Procezzing parameters
SI 32768
SF 100.6127411 MHz
WDW EM
SSB 0
WlrsE bt tn. L 1.00 Hs
T T T T T T T T T T T T e 9 58
200 180 160 140 120 100 80 60 40 20 0 ppm
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TMS
8h
T T T T 4 T T T T ¥ T T K T
20 -40 -80 -80 -100 -120 -140 -160 -180 -200 ppm
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8.352
8.333
7.690
7.668
7.641
7.617
7.531
7.513

|
|

7.494
7477
7.458
7.440
7.371
7.354
7.334
7.312
7.295
7.260
0.251

Br
% Curreat Data Parameters
1RME bb40519
EXFITO 588
% FROCIIO 1
TMS F2z - Acquisition Parameters
. Date_ 20190526
8i Time 15.56
TIISTRUM spect
PROBHD 5 wm PABBO EB-
FULPROG sq30
™D 65536
SOLVEIIT cDelLz
s 16
Ds 2
840 8.35 ppm SWH 2012.820 Hs
FIDRES 0.122266 Hz
AQ 4.0894465 zec
RG 169.77
DW ©2.400 uzec
DR 6.50 usec
TR 297.8 K
DL 0.50000000 zec
TDO 1
======== CHAINEL fl ========
SFOL 400.1320007 MH=
mreL 18
Pl 15.70 usec
PLWL 7.75000000 W
T [T T prerrrr T T
F2 - Proceszing parameters
79 78 77 76 75 74 73 72 7.1 ppm oF aPp aae
SF 400.13200000 MH=
WDW
SSB 0
LB 0.320 Hs
@ 0
r l J BC 1.00
I T T T T T T T T T T 1
9 8 6 5 3 2 1 0 ppm

229
217/
~

08—

o)

OQLULNO—- OO OO

00T NTOaRNTQ - 00
SHSILNNRNNEE g
Frrrr e e e 086NN~

—177.04
138.53
135.41

ﬁ
§

76.84
—-008

—a‘_
é_
©
R
g_
2 |\
/
w

e wri A i . - — —
pE
136 ppm 123 ppm

T T T T T T T
138 136 134 132 130 128 126  ppm

T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data FParameters
1TAME bb40519
EZFP1IO 452
PROCITO 1
F2 - Acquisition Farameters
Date_ 20190520
O Time 15.08
IIISTRUM spect
PROBHD 5 mm PABBO BB-
% PULPROG =q30
Me ™D 65536
SOLVELT cDCl3
NV s 3
\ DS 2
SWH 8012.820 Hz
. TMS FIDRES 0.122266 Hz
8j Me aQ 4.0894465 zec
RG 132.85
Dw 62.400 usec
DE 6.50 uzec
TE 297.6 K
Dl 0.50000000 sec
TDO At
======== CHAINIEL f1 =
SFOL 400.1320007 MHS
1TucL 18
Pl 15.70 usec
PLWL 7.75000000 W
F2Z - Proceszing parameters
SI 65536
SF 400.1300974 MH=
WDW EM
SSB o
LB 0.320 Hz
GB o
FC 1.00
N 4 Ll L JL:

O[O [=] M~ w [Te)
Q=== = <
~ll—=lailail— et il
= QQQQRSESSSBQSQQ‘@g o
R BBBIBHRNR8E g s AN Y
e VTN
(0]
\\ Me
X
TMS
8 Me

T
180 160 140 120 100 80 60 40 20
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Current Data Parameters
1TAME bb40519
EXP1IO 596
O FROCIIO 1
F2 - Acguizition Parameters
TMS Date_ A 20190526
Time 19.52
8k I1TS TRUM spect
PROBHD 5 wm PABBO BEB-
FULPROG =a30
TD 65536
SOLVENIT cDeL3
s 16
Ds 2
SWH 2012 .820 Hz
FIDRES 0.122266 Hs
aQ 4.0894465 zec
RG 169.77
DW 62 .400 usec
DR 6.50 usec
TE 297.9 K
D1 0.50000000 sec
TDO
=== CHAINEL fl ==== =
T T T T T J T T SFO1 400.1320007 MHz
84 82 80 7.8 76 74 ppm el 18
Pl 15.70 usec
PLW1 7.75000000 W
F2 - Processing parameters
SI 65536
SF 400.1300744 MH=
WDW EM
SSB 0
LB 0.30 Hs
B 0
| EC 1.00
10 9 8 7 6 5 4 3 2 1 0 ppm
glelrg o
~ || ]
W — IO 1 [ [l I~ ~—
CTHBIBABEIILRERL 8305 -~vooy (‘)()
NOBBBONT - OO NN BONDN - BAT —©
NN NNNNN N — ON- NI~ W©
by Sl ol s g Chog el s b o R b b ST i SR g g

NS

—-0.17

T™MS
8k

0
s
s~ [

105 100 a5 ppm
T ¥ T H T T T ¥ T ¥ T H T
134 132 130 128 126 ppm
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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£ 2%

Curnent Data Parameters.
NAME =a-8- 126(dachvm|naloh

7.733
7.713
b1
7.492

7.407

28 %8
R =B

2 239
2235
1.565
1.492
1.376
1.361
1 265

1.511

8
N
o

7.370
7.369
7.202
7.273
7.257
—5.872
3.362
2 270
2257

N

EXPNO
OH PROCNO 1
F2 — Acquisition Parameters
X Dal_ 20180518
A Me Time 2134
INSTRUM spect
PROBHD_§ mm PABEO BE—
% 7 PUIL
0
H SOLVENT CDCB

NS 16
DS 2

$1 SWH 12.820 Hz
FIDRES  0.122266 Hz
AQ 0594966 sac
RG 623
DW 62,400 sac
DE 650 usec
TE 206.5 K
D1 0.60000000 sac
DO 1

== = CHANNEL f1 =====:
SFO1 400.1320007 MHz
1 1H

P1 15.70 u=ac
PLW1 7.75000000 W

F2 - Processing parameters

SF 400.1300099 MHz.
WDW EM

SSB 0

LB 0.20 Hz

GB Qo

FC 100

e

T
e ] 8 T 6 5
B
ot it <
O O MN
O~ - O%
¥ BRNKR
L) U SRR A S B S ] PR S
32 31 30 29 ppm
T T T T
180 160 140 120 100
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RECBEIRERS
I\l\l\-l\l\l\l\l\l\l\-

7229
—5.836

SR =

2810

N2

2.792
2.276

2.259
2241

1.554
1.536
1.518
1 378
1.265
0.878
0.861
0.271

e

Cument Data Parameters
NAME sa-8-125
EXPNO 42
PROCNO 1

F2 - Acquisition Parameters
Date_ 20180518

Time 13.49
OH INSTAUM spect
PROBHD 5 mm PABBO BB-
PULPROG 23
N Sovent ®Cocn
A Me NS g
D3
N 7 SWH 8012820 Hz
X FIDRES  0.122266 Hz
TMS AQ 4.0894966 sec
AG 1.9
S1-a DW 62400 usec
DE 6.50 usec
TE 2963 K
D1 0.50000000 sec
T0o 1
CHANNEL 1
SFO1  400.1320007 MHz
NUC1 1H
P1 15,70 usec
PLW1 775000000 W
gla— Plooes;ig?a%ammeters
SF 4001300104 MHz
wow EM
SSB
LB 030 Hz
PC 1.00
T T T T T T T T T T ]
9 8 7 6 5 4 3 2 1 0 ppm
1] I~ I~ b= D>
BEEH 5| (8 [EEE (3
R ol T = s oo | o
o RIS B v o o ®0o~ o M
SRRaEN B ee w  gRosepen g
poaNNN S8 o 8 g HRRARRNRY 9 BE%R
OH
% Me
A 7
T™MS
S1-a
T T T T T T T T T
180 160 140 120 100 80 B0 40 20 ppm
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Current Data Parameters
NAME  sa-8-137, 138 (1 ch2, {
OH Ph EXPNO 618
) PROCNO 1
X 0 F2 — Acquisition Parameters
S Date_ 20180525
Time 19.38
X INSTRUM spect
N PROBHD 5 mm PABBO BB—
B T T T H _FFBLPROG 85535930
260 ppm 365 360  ppm $2 SOLVENT cDoI3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ osgagss sec
RG
Dw 82 400 usec
B L Y L T 77 DE B.50 usec
TE 208 5K
&F Epm 7.50  ppm D1 0.50000000 sec
TDO 1
======== CHANNEL f1 ======
SFO1 4001320007 MHz
NUCH1 1H
P1 15.70 usec
PLWA 7.75000000 W
F2 — Processing parameters
sl 65536
SF 400.1300132 MHz
WDW EM
T T T T T T T T T 1 ESB 0 0.30 Hz
fe] 8 7 6 5 4 3 2 1 ppPM GB 0
PC 1.00
S|~ |® ] 7 =112 NE:]
—ll~ o o alo ol o
OQNOOMN—v— M
-0 N©Q S
YEIRERNKR

84.31
82.66
81.17
80.50
~-73.06
-68.35
~-53.05
—20.42

SN N

L L

T T T T Ph
140 135 130 126 ppm OH )
O
X
X
"x-MJ“iVWIM \ H
T T T T T
84 83 82 ppm S2
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20  ppm
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7.677
7.658
7469
7.451
7.348
7316
7.285
7.265
7.247

/
|

N g S 2aE i R
~ T T «s\T/m N\T/ti\l <|= BRUKER
Current Data Parameters
NAM sa—8-132
EXPNO 546
PROCNO 1
F2 — Acquisition Parameters
Date 20180523
Ph Time 2322
OH ) INSTRUM spect
o PROBHD 5 mm PABBO BB-
PULPROG zg30
A D 65536
SOLVENT CDCI3
NS 16
X DS 2
TMS SWH 8012.820 Hz
FIDRES 0.122266 Hz
S2-a AQ 4.0804966 sec
RG 88.51
Dw 62400 usec
DE 6.50 usec
TIE 208.9K
D1 0.50000000 sec
TDO 1
======== CHANNEL f{ ======
SFO1 400.1320007 MHz
NUC1 1H
P1 15.70 usec
PLW1 7.75000000 W
F2 — Processing parameters
Si 85§3%
SF 400.1300143 MHz

WDW EM
SSB 0
J 8- oson

T T T T T T PO 1.00

EEiE oo 2 5 (<)
NA8os x5 oed g 7 BRUKER
S VA | ot
Ph
OH
o
X
X
TMS
S2-a
r - & - & - % - 0 ~ & - i
120 100 80 60 40 20 ppm
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R 1T Ry eRQsaR
Current Data FParameters
OH 1TAME bb40519
EXFIIO 591
PROCIIO 1
\\ F2 - Acgquizition Parameters
Si(Et Date_ 20190526
i(Et)s Time 19.12
% INSTRIM spect
H PROBHD 5 xm PABBO EB-
T PULPROG =az0
S3 TD 65536
59 ppm SOLVENT cDeLz
s 6
DS 2
SWH 8012.820 Hz
FIDRES 0.122266 H=
aQ 4.0894465 szec
RG 88,51
DW 62,400 uzec
DE 6.50 uzec
B e it L aa s Laa s et et s TR 297.8 K
D1 0.50000000 =
11 10 09 08 07 06 05 ppm 50 i
==c=c==== CHAINEL £l ========
SFOL 400.1320007 MHz
mcL 18
Pl 15.70 usec
PLWL 7.75000000 W
F2z - Processing parameters
SI 65536
SF 400.1300119 MH=
7.8 VEY; 76 7.5 7.4 7.3  ppm WDW M
SSB 0
LB 0.30 Hz
B 0
U EC 1.00
I T T T T T T T T T 1
9 8 7 6 5 4 3 1 0 ppm
—I 0 Te) @D
])8(“3 -jq 8 g |8 8|8
ol bl o (=] (=] (=] O [
o]
©
N
<
—
R e s e o e
145 140 135 130 125 ppm
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OH
Current Data Parameters
N 1TAME. 5a-10-67 br
N BXFIIO 217
PROCIIO 1
\\ Fz - Acquisition Parametersz
Date_ 20190511
744 Br Time 16.15
sS4 S TIISTRUM spect
PROBHD 5 xm PABEO EB-
FULPROG zg30
™D 65536
SOLVENT cDCl3
s 16
DS 2
SWH 2012.820 Hs
FIDRES 0.122266 Hz
2Q 4.0894966 sec
T e A T — T ] - T =
SFOL 400.1320007 MHz
7.7 7.6 75 7.4 7.3 ppm ey 18
Pl 15.70 usec
PLWL 7.75000000 W
F2 - Processing parameters
sI 65536
SF 400.1300100 MHz
WDW EM
SSB 0
1B 0.30 Hs
@B 0
l EC 1.00
| : I\ L
r T ) T T T T 5] TET T T T 21 1
11 10 Q 8 7 5 4 3 2 1 0 ppm
O] 0 o
3lelzl-|gl |8 3 g
—|—|N|—|® (= = 2]
W N [ORON oMol =l v]
mmogganmmmmqggg‘ogg g m
A D= O 00 N v= v O\ v B AN e
0~ M~ 9
IO pNNNNNNOOgENNEY S BCRSZE)R
Current Data Parameters
1TAME bb40519
EXP1I0 218
FROCIIO 1
OH e
F2 - Acquizition Parameters
Date_ 20190511
Time 16.57
% I1TS TRUM spect
FPROBHD 5 mm PABBO BEB-
FULFPROG =gpa30
% ™D 16540
Br SOLVEIIT cDpeL3
74//8 us 256
S4 DS 4
SWH 24038 .461 Hs
FIDRES 1.453353 Hs
AQ 0.3440320 sec
RG 200.34
DwW 20.800 uzec
DE 6.50 uzec
TE 297.5 K
D1 1.00000000 zec
D11 0.02000000 zec
TDO 1
CHAINEL f1 =
100.6228289 MHz
13c
9.25 uzec
47.00000000 W
CHAINIEL £2
400.1316005
1H
waltzlé
90.00 usec|
7.75000000 W
0.23583999 W
0.11263000 W
F2 - Proceszing parametersz
SI 32768
SF 100.6127564 MHz
WDW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T T gg o S
200 180 160 140 120 100 80 60 40 20 0 ppm ¢
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Current Data Parameters
NAME SA-8-131{TB OH)
EXPNO 527
PROCNO 1
F2 — Acquisition Parameters
OH Date_ 20180523
Time 1057
INSTRUM spect
[ PROBHD 5 mm PABBO BB-
X PULPROG a5 7ga0
SOLVENT CDCI3
AN O NS 18
7 D8 2
448 SWH 8012.820 Hz
S5 FIDRES 0.122266 Hz
AQ 4.0834866 sec
RG 31.9
DwW 62.400 usec
DE 8.50 usec
TE 288.6 K
D1 0.50000000 sec
TDO 1
=—=—==CHANNEL fl —=—==
8FO1 400.1320007 MHz
NUCAH H
BERAEERAEsoams REAREAmESs Pi 15.70 usec
78 7.7 76 ppm PLW1 7.75000000 W
F2 — Processing parameters
8l 65536
8F 400.1300000 MHz
WDW EM
888 0
LB 0.30 Hz
GB 0
PC 1.00
h fll L\ A .9 RN | J
T T T I T T T T T T 1
el 8 7 6 5 4 3 2 1 0 ppm
R-je 3 3 8 o
|0 — — o (o]
BIXENZIBHI bR o 9 ©
roNnREsRroNg 205 2 © N
bYJONNNNNESS g 3 35
OH
O %
X O
™y,
S5 S
|| ll\ Lo !
T T T T T T T T T i 3
180 160 140 120 100 80 60 40 20 pE -
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Current Data Parameters
1TAME bb40519
EXP11O 250
OH PROCIIO 1
F2z - Acguizition Parameters
N Date_ 20190512
N Time 19.54
IS TRUM spect
NN PROBHD 5 mm PAEBO EB-
A 0 PULPROG =g30
TD 65536
7”48 SOLVEITT CcDCl13
S6 Me s 16
DS 2
SWH 2012.220 Hz
FIDRES 0.122266 Ho
2AQ 4.0894465 zec
RG 67.99
Dw 62 .400 usec
DE 6.50 uzec
TE 297.4 K
Dl 0.50000000 sec
6.1  ppm P .
CHAIMEL f1 ==
400.1220007 MHz
1H
15.70 usec
7.75000000 W
F2 - Proceszsing parameters
SI 65536
79 78 77 76 75 74 73 ppm SF 400.1300000 MHz
WDW
SSB 0
LB 0.20 Hs
GB 0
EC 1.00
| A !
T T R HEELE BB T T T T B T 4] T
10 9 8 7 6 5 4 3 2 1 ppm
bad el — —
3[5(3/8]" & g [ 8
N|— || o = o [}
M — [Te] D © I ~—
8 wgmgﬂmmfggwmo-—ggwgc’ 2 3 (_‘><-7
5 Y8y nRERNEREE 8 rda o =
—
2 e N R s SRR & | BZ%R
Current Data Parameters
OH 1TAME bb40519
EXPITO 251
PROCIIO 1
% FZ - Acguizition Parameters
Date_ 20130512
Time 20.01
% O IISTRUM spect
rM PROBHD 5 7m PABBO BB-
'S PULPROG =apa30
S6 Me ™ 16540
SOLVEINT cDC1z2
s 256
Ds 4
J SWH 240328.461 Hz
FIDRES 1.4532352 Hz
AQ 0.2440320 zec
T T T RG 200.24
129 128 127 ppm Dw 20.800 usec
DE 6.50 uzec
TR 297.5 K
D1 1.00000000 sec
D1l 0.032000000 zec
TDO 1
CHAIIEL f1
100.6228289
12C
T T T T 9.25 uzec
1330 1325 1320 ppm 47.00000000 W
CHAIMEL £z =
400.1216005
18
waltczlé
90.00 uzec
7.75000000 W
0.23582999 W
0.11862000 W
FZ - Processing parameters
SI 32768
l SF 100.6127577 MHz
v " ; . Ll WOW BM
SSB o
¥ T Y T 2 T % T ¥ T ¥ T ¥ T T T % T ¥ X K LB 1.00 Hz
200 180 160 140 120 100 80 80 40 ppm  fo g bt
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Current Data Parameters
OH LTAME bb40519
EXPITIO 443
PROCIIO 1
% (¢]] FZ - Acquisition Parameters
\ Date_ 20190520
Time 9.32
R IIISTRUM spect
7“/14 PROBHD 5 mm PABBO BB-
S7 S PULPROG =q30
TD 65536
SOLVENT CDC13
us 1é
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 zec
RG 152.12
RO RS DWw 62.400 uzec
DE 6 .50 uzec
6.05 ppm TE 297.4 K
D1 0.50000000 zec
TDO 1
CHAIMIEL £1 =
400.1320007 MH=
1H
15.70 uzec
7.75000000 W
T T T T T T T F2 - Processzing parameters
77 76 75 74 73 ppm SI 62256
SF 400.1200112 MHz
WDW EM
SSB 0
LB 0.20 Hz
GB 0
LM EC 1.00
| A - L
L L L L B L L B
9 8 7 6 5 4 3 2 1 0 ppm
—
8[3[3|~ g 8 -
— || S|~ — — o
OTT O T O0 O — O
CNOROONAININNOPTRO T s & m
Nggrgﬁgmwwvrwr*f.f.@ 4
i 0 NNNNNOOO)LOI\I\ng (=) BRUKER
rFrrrrrrrr e 00NN N [
OH Current Data Parameters
1IAME bb40519
EXP1IO 444
PROCITO 1
X cl eies
F2z - Acquiszition Parameters
[ Date_ 20190520
N Time 9.28
7 I11S TRUM spect
/148 PROBHD 5 mm PABEO BB-
S7 PULFROG =gpa30
TD 16540
SOLVEITT CcDCl12
us 256
Ds 4
SWH 24032 .461 Hz
FIDRES 1.45323253 H:o
AQ 0.2440320 zec
RG 200.34
Dw 20.800 usec
DE 6.50 uzec
TR 297.9 K
T T T T T D1 1.00000000 zec
D1l 0.02000000 zec
134 132 130 128 ppm s i
CHAINEL f1 ==
[ | I l 100.6228289 MHz
e I g o ™ 13c
h fa e e PN AT al L pid 9.25 uzec
T T T T T 47.00000000 W
1056 100 a5 Q0 85 ppm CHAINEL £z ==
400.1216005 MHz
18
walt=1lé
90.00 usec
7.75000000 W
0.23583999 W
0.11262000 W
F2 - Proceszing parameters
SI 32768
SF 100.6127563 MHz
WDW EM
™ T T T T T T T T T T T SSB 0
T T T T T T T T T T T 1B 1.00 H=
200 180 160 140 120 100 80 80 40 20 0 ppme 0
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Current Data Farameterz
OH 1TAME bb40519
EXFITIO 406
PROCITO 1
T T % CF3 F2 - Acquisition Parameters
1255 1250 ppm D‘_ate_ 20190517
\ Time 15 .37
S TIISTRUM spect
7 PROBHD 5 mm PABBO BB-
448 PULFROG =gpq30
S8 ™ 16540
SOLVEINT CcDCl12
s 256
Ds 4
SWH 240328.461 Hs
FIDRES 1.4523252 Hzo
AQ 0.2440320 zec
129_0 128 5 ppm 2% SR
Dw 20.800 usec
DE 6.50 usec
TE 297.8 K
Dl 1.00000000 sec
Dl1 0.02000000 zec
TDO 1
======== CHAINEL £l ==
SFO1 100.6228289
T T T T T o oiat
.25 usec
129 128 127 126 ppm PLWL 47.00000000 W
======== CHAINEL £2 ==
SFOZz 400.1216005 MHz
1mucz 1H
CPDFRG[2 waltzlé
PCFDZ2 90.00 usec
hald hegtnd PLWZ 7.75000000 W
I B B e PLWL2Z 0.235832999 W
100 a5 Q0 PLWL3 0.11862000 W
F2 - Processzing parameters
sI 22768
SF 100.6127522 MH=
WDW EM
" & " ( : v SSB 0
A A e A TR e L S R it A S
200 180 150 140 120 100 80 60 40 0 ppm Ec 1.40
WO~ B 0 I~
83 PRBRINYPICNIBEBY 23R8 N
NMNOCOOLLLOYILTNNNONNO Q - QQ N
L e e e T e o b L e B A B L A T Y oo o

TS —— NS

TIAME bb40519
OH EXP1IO 405
PROCITO 1
% CF F2 - Acquizition Parameters
3 Date_ 20190517
Time 15.27
% IITSTRUM spect
7~ FPROBHD 5 mm PABBO BB-
Ms PULFROG =q30
S8 ™ 65536
SOLVENT CDCL 2
s 4
o R 0 o o o e 5
6.05 ppm SWH 8012.820 Hs
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 95.73
Dw 62,400 uzec
DE 6.50 vzec
TE 297.7 K
Dl 0.50000000 sec
TDO i
CHAIMEL £1
T T T T T | 400.12200
1H
LT 7.6 7.5 7.4 7.3 ppm 15.70 usec
7.75000000 W
F2 - Proceszing parameters
=hs 65526
SF 400.12001320 MHz
WDW EM
SSB )
LB 0.20 Hz
GB o
A PC l.00
N { I lul
T T T T T T T T
10 9 6 5 4 2 0 ppm
g8 g =
— — [}

BRUKER

Current Data Parameters
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X CF,

Current Data Parameters

1TAME bb50519
EXP1IO 46
PROCITO 1
F2 - Acquisition Parameters
Date_ 20190517
Time 17.19
INISTRUM spect
PROBHD 5 xm PABBO BB/
PULPROG zgfhiggn.2
121072
SOLVENT CDC12
s 16
Ds 4
SWH 112626.267 Hs
FIDRES 0.866977 Hz
AQ 0.5767168 zec
RG 202.34
Dw 4.400 usec
DE 6.50 vzec
TE 298.1 K
D1 1.00000000 zec
D11 0.02000000 sec
D1z 0.00002000 sec
TDO 1
== CHAINIEL £l ==

470.5641249
19F
12.85 uzsec

46 .00000000 W

I
-80

T
-100

T T i T i T

T
-120 -140 -160 -180

-200 ppms
L]

CHAINIEL £2 == =

SFOZ 500.1520006 MH=
uucz 18
CPDPRG[2 walts1é
PCFDZ 80.00 usec
PLWZ 15.30000019 W
PLW1Z 0.38863000 W
FZ - Proceszszing parameters
SI 65536
I..F 470.6111960 MH:z
WDW EM

SB 0

B 0.20 Hz
GB 0

EC 1.00
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—-0.000

OH Current Data Parameters
1AME =a-10-78(2-Bx OH})
Br EXP1IO 555
EROCIIO 1
%
F2Z - Acquizition Parametersz
N Date_ 20190525
X Time 0.04
7 TITSTRUM spect
/WS PROBHD 5 mm PABBO EB-
S9 PULPROG =q20
T T T T T T ™ 65526
32 31 3.0 29 28 ppm fICS"-‘/E"T CDCi:
DS 2
SWH 2012.820 Hs
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 138.85
DW 62.400 usec
DE 6.50 uzec
. = 3 TR 297.6 K
T T T D1 0.50000000 sec
6.14 6.12 ppm D0 1
======== CHAINREL fl = =
SFOL 400.1220007 MHz
mecl 18
Pl 15.70 usec
PLW1 7.75000000 W
T T T T T T T gi - Proceszing paz;:;;;ers
78 7.7 7.6 7.5 74 7.3 ppm SF 400.1200115 MHs
WDW EM
SSB 0
LB 0.20 Hz
@& 0
h EC 1.00
A 1 I l ,1 - o/ LLl S
T T T T T T T T T T
10 Q 8 7 6 5 4 3 2 0 ppm
— (| 0] D — I~
355/8IR8| |5 g S
~ |||~ |~ - - o
1 (OB O 22}
BRIBBRBTERIIIBJoponoys i
N OISO N AR Pl
10 I~ N © =3
TBSORANNRNANNSE8ggrneg g BE%R
Current Data Parameters
OH ITAME bb40519
EXFIIO 558
Br PROCITO 1
A F2 - Acquisition Parameters
T T T T Date_ 20190525
Time 0.14
100 95 920 ppm x IISTRUM spect
7 PROBHD 5 xm PABEO BB-
Ms PULPROG Sgpa30
S9 TD 16540
SOLVENT cDC12
NE 202
Ds 4
SWH 24038.461 Hs
FIDRES 1.453352 Hs
e AQ 0.3440320 sec
T RG 200. 34
DwW 20.200 usec
127.0 ppm DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
D1l 0.02000000 sec
TDO 1
CHAINIEL £l ==
100.6228289 M
13c
9.25 uzsec
47.00000000 W
" &k a4 " E cd " E A &k "
134 132 130 128 126 124 122 ppm CHAIMIEL £2 ==
400.1316005 M
18
waltz1lé
90.00 uzec
7.75000000 W
0.23523999 W
0.11863000 W
F2 - Processing parameters
SI 32768
SF 100.6127588 MHz
WDW EM
SSB 0
LB 1.00 Hs
T T T T T T T T T T T p o
200 180 160 140 120 100 80 60 40 0 ppm ec 1.40
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© 0r8mm§mmv—%|\ ©m b ¢§ m
R R el N - ~
NE53E5BRRR2R2Y 35 N N g
L A R B B B A T R T-IT-] NN N (= BRUKER
OH ToE T aan10-67 (3, Soai e o
EXPLIO 428
\ PROCLIO 1
O A Me F2 - Acquisition Parameters
Date_ 20190518
Tis 16.48
\\ O ]11]5110)( spect
7~ PROEHD 5 mo PABEO EB-
MS PULPROG zg30
S10 Me ™D 65536
SOLVEUT cpcl3
us le
DS 2
SWH 8012.820 Hz
/_J\L FIDRES 0.122266 Bz
$Js) 4.0894966 sec
RG 153.13
% 62.400 usec
DE 6.50
6.05 ppm = 2978k
Dl 0.50000000 sec
TDO 1
————— CHAIMEL fl =——————
sFol 400.1320007 MHz
el 18
Pl 15.70 usec
PL¥l 7.75000000 ¥
78 77 76 75 74 73 72 71 70 69 ppm FEspreceseing paraeLve
SF 400.13200122 MHz
VDY EM
SSB 0
LB 0.30 Bz
GB 0
T 1.00
A_I.u.J J 1 A | { 2
T T T =T T T % T T T T =]
10 e ] 8 7 6 3 2 1 ppm
D (D[] o
gekley 2 El: H
o bl bl R [V — — @w o
CTHOBLBNN QN ®BD D ©
44
Podsnassdane o 2t 3 B Jeof
R EE LU 2 3 BRUKER
T I T T T
105 100 95 Q0 ppm
: Ll
— —— — : . T
140 135 130 125 ppm
T T T T T T T T T T T T
200 180 160 140 120 100 80 B0 40 20 0 ppm




6.220
6.206

OH
~_[J
(25 52 T y X
32 3.1 3.0 ppm 7
pp S11 Mg
—_—————
6.25 ppm

0.270

™ ]
BRUKER
()

Current Data Parameters

1TAME.
EXF1T1O
PROCITIO

F2 - Acquisition Parameters

Date_
Time
IIISTRUM
PROBHD
PULFROG

™
SOLVENT
NE]

DS

SWH
FIDRES
2Q

RG

DW

SA-10-81
584
1

20190525
22 .50

2012.820 Hz
0.122266 Hz
4.0894966
152.13
62.400 usec
6 .50 usec
2982.1 K
0.50000000
1

CHAINEL £l =

400.1220007 MH
1H

15.70 usec

T T T T T T T T T T T T T PLWL 7.75000000 W
84 83 82 81 80 79 78 77 76 75 74 7.3 ppm F2 - Processing parameters
SI 65536
SF 400.1200098 MH=
WDW EM
SSB 0
LB 0.20 Hz
GB 0
A PC 1.00
T T T T T T T T T T 1
10 9 8 7 B 5 4 3 9 1 ppm
<t (D= I~ [Te)
g-lgal=el |8 g g
|9+~ — - o
< 1 < [ =B e R 1O
fqmawwrmmS?;?gnggfggm%gw%g (-’><7
MO OO0V WEOWB-ON - T RN QN -
(=]
FOSSANANNNNNNNNS g NN ey S BRUKER
Current Data Parametersz
1IAME bb40519
EXF11O0 585
FROCITO 1
OH F2 - Acquizition Parameterz
Date 20190525
Time 22.54
IIISTRUM spect
\\ FPROBHD 5 mm PABBO BBE-
PULPROG =gpgq30
N D 16540
> SOLVENT CDC12
s 256
MS DS F
T [T o TP T P P [P e re e S11 swH 24038.461 Hz
FIDRES 1.4533532 Hz
133 132 131 130 129 128 127 126 ppmy 2Q 0.2440320 zec
RG 200.24
Dw 20.800 uszec
DE 6.50 uzec
TR 292.5 K
D1 1.00000000 zec
Dl1l 0.03000000 zec
TDO 1
T T T T T T
105 100 95 90 85 ppm CHMINEL £1 =
100.62222839 MH=
12C
9.25 uzec
47.00000000 W
== CHAINEBL f2 ========
400.1216005 MH=
1H
waltslé
90.00 usec
7.75000000 W
0.23583999 W
0.11862000 W
F2Z - Processzing parameters
81 22768
SF 100.6127579 MHz
WDW EM
SSEB [}
Bk, .+ Lk % % & i, ® L =° 4 7% L ¥ L = i = 4 Sk
200 180 160 140 120 100 80 60 40 20 4] ppm__ec 1.40
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