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General Information: All reagents and solvents were purchased from commercial sources and
used without purification. NMR spectra were recorded with a 400 or 500 MHz spectrometer for
'H NMR, 100 or 125 MHz for 1*C NMR spectroscopy. Chemical shifts are reported relative to the
residual signals of deuterated solvent CDCls for *H and *3C NMR spectroscopy. Multiplicities are
reported as follows: singlet (s), doublet (d), doublet of doublets (dd), doublet of triplets (dt), triplet
(t), quartet (g), multiplet (m). HRMS were recorded by using Q-TOF mass spectrometer. Column
chromatography was performed with silica gel (100-200 mesh) as the stationary phase. All
reactions were monitored by using TLC. The purity and characterization of compounds were

further established by using HRMS.

Optimization Studies

Optimization studies were conducted on the conversion of 1a to 3aa (Table 1). Initially, we
chose few reported conditions which were used for hydro/carboarylation of internal
alkynes. We reasoned that this would unveil, apart from guiding us to achieve new
conditions for our intended transformation, why most of the reported conditions were not
tested on terminal alkynes. Thus, when we employed Marinelli’s conditions? (using in situ
generated Pd(0)) on 1a in presence of 2 equivalents of PhB(OH). (entry 1), as predicted, no
desired product was detected (entry 1). Direct use of Pd(0) source Pd(PPhs)4* produced the
desired product but in traces in spite of complete consumption of the starting material (entry
2). Use of in situ generated Ni(l) catalyst (Ni(acac). with PPhs and Cs,CQOs)* resulted the
formation of 3aa in 12% (entry 3). In both cases only a single isomer with syn addition was
detected. Note that the earlier usage of same nickel catalyst led to anti-carbometallation.
Considering the economic viability compared to the palladium catalysts, we chose
Ni(acac). for further standardization. No product was detected when we switched to the
other solvents like DMF, DMSO, DMA, CH3:CN, DME along with Ni(acac). (entries 4-8).
Use of other nickel catalysts like Ni(OAc)2, NiCl2 and Ni(COD)2 along with PPhs and
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Cs2CO03 showed no discernible effect (entries 9-10) indicating that the only Ni(acac): in
dioxane is capable of performing the title reaction.

Table 1.0Optimization studies.?

Ph

o 2 equiv PhB(OH)2 (28) HO
hd la conditions 3aa h

S. No catalyst |igand additive solvent (M) yield (%)
1°  pd(OAc)2 PCys; AcOH  EtOH (0.2) -
2°  Pd(PPhs)s - AcOH 1 4-dioxane (0.2) 8
3 Ni(acac)2 PPh; Cs,CO;  1,4-dioxane (0.2) 12
4 Ni(acac)2 PPhy Cs,CO3 DMF (0.2) -
5  Niacac)2 PPh; Cs,CO; DMSO (0.2) -
6  Ni(acac)2 PPh; Cs,CO3; DMA (0.2) -
7
8
9

Ni(acac)2 PPhz Cs;CO; CH3CN (0.2) -

Ni(acac)2 PPhz Cs;CO; DME (0.2) -

Ni(OAc)2 PPhg Cs,CO3 1,4-dioxane (0.2) -
10 NiCl, PPh; Cs,CO; 1,4-dioxane (0.2) -
11  Ni(acac)2 PPhz Cs,CO3 1,4-dioxane (0.1) 18
12 Ni(acac)2 PPhs Cs,CO; 1,4-dioxane/AcOH (0.2)* -
13 Ni(acac)2 PPh; Cs,CO3 1,4-dioxane/EtOH (0.2)% 40
14 Ni(acac)2 PPhs Cs,CO; 14-dioxane/EtOH (0.1)" 57
15 Ni(acac)2 PPh; Cs,CO; EtOH 0.2 --
16  Ni(acac)2 PPh; Cs,CO; 1,4-dioxane/MeOH (0_1)0I 27
17 Ni(acac)2 PPhs Cs,CO; 1,4-dioxane/tBUOH (0.1)® -
18 Ni(acac)2 PPh; Cs,CO;3  1,4-dioxane/EtOH (0.1)%¢ 84
#Reaction conditions: 10 mol % catalyst, 10 mol% jigand, 20 mol%
additive at 90 °C for 8-12h. 5 mol% pd(OAc)2, 10 mol% PCy, and
1.3 equiv ACOH at 60 °C for 6 h. °3 mol% pd(PPhs)s, 10 mol%
AcOH at 80 °C. ddioxane to co-solvent in 4:1 ratio. eportion wise
addition of substrates to the stirred catalytic system Over 4 h.

Accounting the carbophilic nature of organo nickel intermediates we decided to perform
the reaction under low concentrations. We indeed observed the formation, with Ni(acac)»,
of a polymer like unidentified highly polar product as the major byproduct. Thus
thereaction was done in 0.1M solution to avoid any such intermolecular reaction but the
effort led to only a slight increase of the yield (entry 11). We then realised that a quick
protodenickelation using protic environment may solve the problem. We thus used AcOH
as a co-solvent (entry 12). This infact proved to be detrimental to the reaction resulting the
total recovery of the starting material. Pleasingly, addition of EtOH as the co-solvent
increased the yiled of 3aa to 40% (entry 13). Dilution of the reaction to 0.1M further
increased the yield to 57% (entry 14). However, replacement of EtOH with MeOH or
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tBuOH, or use of EtOH as the sole solvent proved to be inappropriate to the reaction (entries
15-17). Delightedly, slow addition of substrate together with phenylboronic acid to the
preformed catalyst (Ni(acac)2, PPhz and Cs.CO3) in dioxane/EtOH system cleanly formed
the product in 84% vyield (entry 18). We reasoned that such a slow addition not only halted

the polymerization of the substrate but also eliminated any dimerization of the reagent.

Additional Experiments:

Scheme 1.
OH PN .
)\ SH Ph™ =S Standard Decomposition Of starting
+ condition > material was observed

Chem. Commun., 2006, 3352-3354

Scheme 2.
Ph_ _O
BI'/\\\ Ph\S\ ~g~ Standard No desired was d d
LT e T (e Moo dene
@SH mCPBA N

Tetrahedron Lett., 2015, 56, 3144
J.Med.Chem., 2016, 59, 10692

Scheme 3.
Ph
_P_ Ph_® Ph Ph .0 .

Ph Ph BI'/\\\ » Ph:P’ Br@ . Ph/P Standard Decomposition of starting

\ —condition material was observed
A A
J. Heterocyclic Chem., 2015, 52, 1876
Scheme 4.
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General procedure A for the synthesis of terminal Propargyl alcohols (1a, 1c, 1e-f):

ref 2
(@] OH

T — A
R H OOC, N2 R %

To an ice-cold solution of aldehyde in anhydrous THF (5 mL/0.2 mmol) under nitrogen

atmosphere was added ethynylmagnesium bromide (1.5 eq, 0.5 M in THF), and the reaction
mixture was stirred for 2—4 h (monitored by TLC analysis) at 0 °C. Reaction mixture was diluted
with saturated agq. NH4CI (10 mL) and extracted with ethyl acetate (3 x 10 mL). The combined
organic layerswere washed with brine (10 mL) and dried over Na>SOa4. Evaporation of the solvent
and purification of the crude mixture by flash column chromatography (9:1, hexane: EtOAc) gave

the corresponding propargylic alcohols in 80—95% yields.

General procedure B for the synthesis of terminal homo propargyl alcohols (1b, 1d):

ref 3
o Br Mg HgCl2
L - j
Il 0% N, I

A 100 mL two-necked flask was charged with Mg (321 mg, 13.2 mmol, 1.32 equiv), HgCl. (2.7
mg, 0.10 mmol, 0.01 equiv) and dry diethyl ether (30 mL) and to this mixture was added propargy!l
bromide in a dropwise (2.86 g, 12.0 mmol, 1.20 equiv) manner. When the solution became
homogeneous, the aldehyde (10.0 mmol, 1.00 equiv) was added again in dropwise manner. The
reaction was quenched with a saturated NH4Cl solution (30 mL) when TLC (hexanes/EtOAc: 5/1)
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indicated that the benzaldehyde was completely consumed. The aqueous and organic layers were
separated; the aqueous layer was extracted with diethyl ether (3x20 mL). The combined organic
layers were dried over NaxSOs, concentrated under vaccum and purified by column
chromatography (hexanes/EtOAc: 5/1).

The synthesis of other starting materials 1g*, 1h°, 1j-1°, 1m’, 1n%1q8, 1r°, 1t 5a!t, 5p*°, 5¢c,

5d*°, 5e!2were accomplished by following the reported procedures.

Typical procedureCfor the synthesis of di and tri substituted olefins (3aa-aj, 3ba, 3bc-bf, 3bi-
bj, 3ca-ra, 6a-g):

2 equiv ArB(OH)2

10 mol% Ni(acac)2
R 10 mol% PPh, R

XH— 20 mol% Cs,CO4 n
— X —

n=o,1 1,4-dioxane:EtOH (4:1, 0.1 M) Ar
X =0, NAc, NTs 90 °c
R=H, Ph
2 equiv ArB(OH)2
R 10 mol% Ni(acac)2
HO 10 mol% PPhg R
% ) =—Ph 20 mol% Cs,CO3 n
o - HO e
n=o1 1,4-dioxane:EtOH (4:1, 0.1 M) A Ph
! (o]
R=H, Ph 90 °C

A mixture of 1 mmol alkyne (1 or 5) and 1 mmol boronic acid (2) in 5 ml of dioxane:EtOH (4:1)
was added dropwise (for a period of 4h) to the stirred solution of Ni(acac). (0.1 equiv, 25.8 mg),
PPh3(0.1 equiv, 26.2 mg), Cs,COz (0.2equiv, 65 mg) and boronicacid (1 equiv) in 5 ml of
dioxane:EtOH (4:1) at 90 °C under N2 atmosphere in 50 ml round bottom flask and the resultant
mixture was stirred for 4-8 hr at the same temperature. After the completion of the reaction as
indicated by TLC, the reaction mass was diluted with water (10 mL) and extracted with ethyl
acetate (2x10 mL). The combined organic layers were washed with brine (20 mL) and were dried

over anhydrous NaSQO4. After removal of solvent under reduced pressure the crude was purified
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by column chromatography with silica gel (100-200 mesh) using 5-20% EtOAc/hexanes to get the

required product.

General procedure D for the synthesis of tri and tetra substituted olefins with directing group
tether (4a-k, 7a-7h):

2 equiv ArB(OH)2

R 3 equiv o EWG R
XH 10 mol% Ni(acac)2 n
A — 20 mol% Cs,CO5 X =
: 10 mol% PPh, g Ar
X =0, NT GWE
oo (()3'1 s 1,4-dioxane (0.25 M), 90 °C ]
R=H, Ph
2 equiv ArB(OH)2
R 3 equiv \/EWG EWG

HO 10 mol% Ni(acac)2
\)———Ph 20 mol% Cs,CO;4 _
: 10 mol% PPh, g

0,1 , 0
H, Ph 1,4-dioxane (0-25 m), 90 "C

n=
R =
To a stirred solution of of alkyne partner (1 or 5,1 mmol), Ni(acac). (0.1 equiv, 25.8 mg), PPh3
(0.1 equiv, 26.2 mg), Cs2CO3 (0.2 equiv, 65 mg) and boronic acid (2 equiv) in 4 ml of dioxane in
50 ml round bottom flask, the electrophile (EVK or acrylonitrile, 3 equivalents) was added at rt
under N2 atmosphere. The reaction mixture was heated to 90 °C and allowed to stir at the same
temperature for 4-8 hrs. After the completion of the reaction by TLC, the reaction mass was diluted
with water (10 mL) and was extracted with ethyl acetate (2x10 mL). The combined organic layers
were washed with brine (20 mL), and were dried over anhydrous Na;SOa. After removal of solvent
under reduced pressure the crude was purified by column chromatography with silica gel (100-
200 mesh) using 5-20% EtOAc/hexanes to get the required product.

OH

¢

(E)-1,3-diphenylprop-2-en-1-ol (3aa)'3: 0.176 g of 3aa was obtained from 0.132 g (1 mmol) of
1a following general procedure C. Yield 84%; white solid; R = 0.5 (SiO2, 20% EtOAc/hexanes);
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IH NMR (400 MHz, CDCls) & 7.46-7.44 (m, 2H), 7.41-7.36 (M, 4H), 7.34-7.29 (m, 3H), 7.27-7.23
(m, 1H), 6.70 (d, J = 15.8 Hz, 1H), 6.40 (dd, J = 15.8, 6.5 Hz, 1H), 5.39 (d, J = 6.5 Hz, 1H), 2.10
(bs, 1H) ; 23C NMR (100 MHz, CDCls) 6 142.8, 136.6, 131.6, 130.6, 128.6, 128.6, 127.8, 126.7,
126.4, 75.1; IR (KBr) v 3599, 3408, 3021, 1602, 2401, 1521, 1424, 1215, 670 cm':; HRMS (ESI-
TOF) calcd for CisH[(M + H)-H20]* 193.1017, found 193.1011.

OH
7T
(E)-1-phenyl-3-(m-tolyl)prop-2-en-1-ol (3ab)'*: 0.184 g of 3ab was obtained from 0.132 g (1
mmol) of 1a following general procedure C. Yield 81%; pale yellow oil; Rf = 0.5 (SiO2, 20%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) ¢ 7.45-7.36 (m, 4H), 7.32-7.30 (m, 1H), 7.21-7.19
(m, 3H), 7.07-7.05 (m, 1H), 6.66 (dd, J = 15.8, 1.0 Hz, 1H), 6.38 (dd, J = 15.8, 6.5 Hz, 1H), 5.38
(d, J=6.5Hz, 1H), 2.33 (s, 3H), 2.07 (bs, 1H); *3C NMR (100 MHz, CDCls) 5 142.9, 138.2, 136.5,
131.4, 130.7, 128.7, 128.5, 127.8, 127.4, 126.4, 123.9, 752, 21.4; IR (KBr) v 3401, 3020, 2400,

1602, 1525, 1476, 1215, 669 cm™; HRMS (ESI-TOF) calcd for CisHas[(M + H)-H20]* 207.1174,
found 207.1165.

OH
Et

(E)-3-(4-ethylphenyl)-1-phenylprop-2-en-1-ol (3ac): 0.188 g of 3ac was obtained from 0.132 g

CHs

(2 mmol) of 1a following general procedure C. Yield 79%; yellow oil; Rt = 0.5 (SiO2, 20%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.45-7.43 (m, 2H), 7.40-7.36 (m, 2H), 7.33-7.28
(m, 3H), 7.15 (d, J = 8.0 Hz, 2H), 6.67 (d, J = 15.7 Hz, 1H), 6.35 (dd, J = 15.7, 6.4 Hz, 1H), 5.38
(d, J = 6.4 Hz, 1H), 2.64 (q, J = 7.3 Hz, 2H), 2.13 (s, 1H), 1.24 (t, J = 7.3 Hz, 3H); 13C NMR (100
MHz, CDCl3) ¢ 144.1, 143.0, 134.1, 1307, 130.6, 128.6, 127.8, 127.8, 126.7, 126.4, 75.3, 28.7,
15.6; IR (KBr) v 3400, 3020, 2400, 1603, 1523, 1384, 1215, 669 cm™*; HRMS (ESI-TOF) calcd
for C17H17[(M + H)-H.0]" 221.1330, found 221.1321.

SRR
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(E)-3-(1,3-dihydroisobenzofuran-5-yl)-1-phenylprop-2-en-1-ol (3ae)'®: 0.180 g of 3ae was
obtained from 0.132 g (1 mmol) of 1a following general procedure C. Yield 71%; brown oil; Rs =
0.4 (SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.43-7.35 (m, 5H), 6.91 (s, 1H),
6.83-6.73 (m, 2H), 6.59 (d, J = 15.7 Hz, 1H), 6.21 (dd, J = 15.7, 6.6 Hz, 1H), 5.94 (s, 2H), 5.35
(d, J = 6.6 Hz, 1H), 2.04 (bs, 1H); 3C NMR (100 MHz, CDCls) ¢ 148.1, 147.5, 143.0, 131.1,
130.4, 129.9, 128.7, 127.8, 126.4, 121.4, 108.3, 106.0, 101.1, 75.2; IR (KBr) v 3400, 3020, 2400,
1603, 1525, 1423, 1384, 1215, 669 cm™*; HRMS (ESI-TOF) calcd for Ci16H1302[(M + H)-H20]*
237.0916, found 237.0911.

OH
Cl

(E)-3-(4-chlorophenyl)-1-phenylprop-2-en-1-ol (3af)!’: 0.192 g of 3af was obtained from 0.132
g (1 mmol) of 1a following general procedure C. Yield 79%; brown oil; Rf = 0.4 (SiO2, 10%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.43-7.36 (m, 4H), 7.33-7.26 (m, 5H), 6.64 (dd,
J=15.9, 0.9 Hz, 1H), 6.36 (dd, J = 15.9, 6.2 Hz, 1H), 5.38 (d, J = 6.2 Hz, 1H), 2.07 (s, 1H); *C
NMR (100 MHz, CDCls) ¢ 142.7, 135.1, 133.5, 132.2, 129.3, 128.8, 128.8, 128.0, 127.9, 126.4,
75.1; IR (KBr) v 3401, 3020, 2400, 1602, 1520, 1423, 1384, 1216, 669 cm™; HRMS (ESI-TOF)
calcd for C1sH12CI[(M + H)-H>0]" 227.0628, found 227.0628.

OH
7T
CF3

(E)-1-phenyl-3-(4-(trifluoromethyl)phenyl)prop-2-en-1-ol (3ag)*8: 0.214 g of 3ag was obtained
from 0.132 g (1 mmol) of 1a following general procedure C. Yield 77%; yellow solid; Rs = 0.4
(SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.56 (d, J = 8.3 Hz, 2H), 7.48-7.37
(m, 6H), 7.32 (t, J = 6.8 Hz, 1H), 6.73 (d, J = 15.8 Hz, 1H), 6.48 (dd, J = 15.8, 5.8 Hz, 1H), 5.41
(d, J=5.8 Hz, 1H), 2.21 (s, 1H); *C NMR (100 MHz, CDCls) ¢ 142.5, 140.2, 134.2, 129.6 (q, J
=32.8 Hz), 128.9, 128.8, 128.1, 126.8, 126.5, 125.6 (q, J = 3.8 Hz), 124.3 (d, J = 271.0 Hz),74.9;
IR (KBr) v 3685, 3401, 3020, 2400, 1602, 1520, 1423, 1215, 669 cm™.
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OH
e
CN
(E)-4-(3-hydroxy-3-phenylprop-1-en-1-yl)benzonitrile (3ah)®®: 0.164 g of 3ah was obtained
from 0.132 g (1 mmol) of 1a following general procedure C. Yield 70%; yellow solid; Rf = 0.4
(SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.56 (d, J = 8.3 Hz, 2H), 7.44-7.36
(m, 6H), 7.33-7.30 (m, 1H), 6.71 (d, J = 15.8 Hz, 1H), 6.49 (dd, J = 15.8, 5.9 Hz, 1H), 5.40 (d, J=
5.9 Hz, 1H), 2.42 (s, 1H); 3C NMR (100 MHz, CDCls) § 142.2, 141.3, 135.6, 132.4, 128.8, 128.3,

128.1,127.1, 126.4, 118.9, 110.8, 74.6; IR (KBr) v 3419, 1650, 1384, 1218, 1069, 771 cm’; HRMS
(ESI-TOF) calcd for C1sH1sNO[(M + H)-H20]* 236.1075, found 236.1076.

OH
T

(E)-3-(3-nitrophenyl)-1-phenylprop-2-en-1-ol (3ai)*®: 0.175 g of 3ai was obtained from 0.132 ¢

NO,

(2 mmol) of 1a following general procedure C. Yield 69%; brown oil; Rt = 0.3 (SiO2, 30%
EtOAc/hexanes); 'H NMR (400 MHz, CDCls) 6 8.22 (t, J = 1.9 Hz, 1H), 8.07 (ddd, J = 8.2, 2.2,
0.9 Hz, 1H), 7.67 (d, J = 7.7 Hz, 1H), 7.49-7.30 (m, 6H), 6.76 (dd, J = 15.9, 1.0 Hz, 1H), 6.52 (dd,
J=15.9, 5.8 Hz, 1H), 5.43 (dd, J = 5.8, 1.0 Hz, 1H), 2.04 (bs, 1H); **C NMR (100 MHz, CDCls)
0148.6,142.2,138.5,134.8,132.4,129.5,128.8,128.1, 127.7, 126.4, 122.2, 121.1, 74.6; IR (KBr)
v3401, 3021, 2401, 1602, 1526, 1425, 1215, 671 cm™’; HRMS (ESI-TOF) calcd for C1sH12NO2[(M
+ H)-H,0]" 238.0868, found 238.0861.

e

(E)-3-(naphthalen-1-yl)-1-phenylprop-2-en-1-ol (3aj)?°: 0.166 g of 3aj was obtained from 0.132
g (1 mmol) of 1a following general procedure C. Yield 64%; yellow solid; R = 0.4 (SiO, 10%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) § 7.80-7.75 (m, 4H), 7.59 (dd, J = 7.5, 1.7 Hz, 1H),

7.49-7.38 (m, 6H), 7.34-7.31 (m, 1H), 6.85 (d, J = 15.7, 1H), 6.52 (dd, J = 15.7, 6.5 Hz, 1H), 5.45
(d, J = 6.5 Hz, 1H), 2.05 (bs, 1H); 3C NMR (100 MHz, CDCls) ¢ 142.8, 134.0, 133.5, 133.0,
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132.0, 130.6, 128.6, 128.2, 128.0, 127.7, 126.7, 126.4, 126.3, 125.9, 123.7, 75.1; IR (KBr) v 3400,
3020, 2400, 1602, 1523, 1475, 1384, 1215, 669 cm™; HRMS (ESI-TOF) calcd for CigH1s[(M +
H)-H20]" 243.1174, found 243.1169.

HO

C
(E)-1,4-diphenylbut-3-en-1-ol (3ba)?*: 0.136 g of 3ba was obtained from 0.146 g (1 mmol) of 1b
following general procedure C. Yield 61%; white solid, R = 0.5 (SiOz, 10% EtOAc/hexanes);'H
NMR (400 MHz, CDCl3) 6 7.41-7.34 (m, 6H),7.30 (t, J = 7.5 Hz, 3H), 7.22 (t, J = 7.2 Hz, 1H),
6.51 (d, J = 16.0 Hz, 1H), 6.21 (dt, J = 16.0, 7.2 Hz, 1H), 4.82 (t, J = 6.2 Hz, 1H), 2.67 (t, J = 7.2
Hz, 2H), 2.08 (s, 1H); 3C NMR (100 MHz, CDCls) 6 144.0, 137.3, 133.4, 128.6, 128.5, 127.6,

127.3,126.2, 126.0, 125.9, 73.8, 43.1; IR (KBr) v 3401, 3020, 2400, 1601, 1514, 1422, 1215, 669
cmL; HRMS (ESI-TOF) calcd for CisHisO[(M + H)-H20]*207.1174, found 207.1169.

HO

T
g .

(E)-4-(4-ethylphenyl)-1-phenylbut-3-en-1-ol (3bc): 0.158 g of 3bc was obtained from 0.146 g
(1 mmol) of 1b following general procedure C. Yield 63%; yellow solid, mp 58-60 °C; Rt = 0.5
(SiO2, 10% EtOAc/hexanes); *H NMR (400 MHz, CDCls) § 7.40-7.34 (m, 4H), 7.31-7.25 (m, 3H),
7.13(d, J = 7.9 Hz, 1H), 6.48 (d, J = 15.9 Hz, 1H), 6.15 (dt, J = 15.9, 7.3 Hz, 1H), 4.80 (t, J=5.1
Hz, 1H), 2.68-2.60 (m, 4H), 2.07 (d, J = 2.8 Hz, 1H), 1.22 (t, J = 7.6 Hz, 3H); **C NMR (100
MHz, CDCls) 6 144.0, 143.6, 134.8, 133.4, 128.5, 128.1, 127.6, 126.2, 125.9, 124.9, 73.8, 43.2,
28.6, 15.6; IR (KBr) v 3401, 3020, 2400, 1601,1523, 1476, 1423, 1215, 669 cm™; HRMS (ESI-
TOF) calcd for C1gH19[(M + H)-H20]* 235.1487, found 235.1482.

O
tBu

HO
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(E)-4-(4-(tert-butyl)phenyl)-1-phenylbut-3-en-1-ol (3bd): 0.168 g of 3bd was obtained from
0.146 g (1 mmol) of 1b following general procedure C. Yield 60%; pale yellow oil; Rt =0.5 (SiOz,
10% EtOAc/hexanes); *H NMR (400 MHz, CDCls) ¢ 7.38-7.34 (m, 5H), 7.31-7.28 (m, 4H), 6.49
(d, J = 15.9 Hz, 1H), 6.15 (dt, J = 15.9, 7.3 Hz, 1H), 4.82-4.78 (m, 1H), 2.68-2.63 (m, 2H), 2.06
(d, J=3.2 Hz, 1H), 1.31 (s, 9H); *C NMR (100 MHz, CDCls) § 151.0, 143.0, 133.8, 130.9, 130.4,
128.6,127.8,126.4, 125.6, 125.5, 75.2, 34.6, 31.3; IR (KBr) v 3410, 3020, 2400, 1602, 1524, 1423,
1215, 669 cm™; HRMS (ESI-TOF) calcd for C2oHzs[(M + H)-H20]* 263.1800, found 263.1792.
HO _

Ly
g

(E)-4-(1,3-dihydroisobenzofuran-5-yl)-1-phenylbut-3-en-1-ol (3be): 0.163 g of 3be was
obtained from 0.146 g (1 mmol) of 1b following general procedure C. Yield 61%; white solid, mp
64-66 °C; Rr = 0.5 (SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.40-7.34 (m, 4H),
7.31-7.27 (m, 1H), 6.88 (d, J = 1.3 Hz, 1H), 6.78-6.72 (m, 2H), 6.41 (d, J = 15.8 Hz, 1H), 6.02 (dt,
J=15.8, 7.2 Hz, 1H), 5.93 (s, 2H), 4.79 (dd, J = 7.2, 5.5 Hz, 1H), 2.65-2.61 (m, 2H), 2.07 (bs,
1H); *C NMR (100 MHz, CDCls) 6 148.0, 147.0, 144.0, 133.0, 131.8, 128.5, 127.7, 125.9, 124.2,
120.8, 108.3, 105.6, 101.1, 73.9, 43.0; IR (KBr) v 3685, 3401, 3020, 2400, 1602, 1523, 1476, 1424,
669 cm™; HRMS (ESI-TOF) calcd for C17H1502[(M + H)-H20]" 251.1072, found 251.1072.

HO

C
g )

(E)-4-(4-chlorophenyl)-1-phenylbut-3-en-1-ol (3bf): 0.147 g of 3bf was obtained from 0.146 g
(1 mmol) of 1b following general procedure C. Yield 57%; white solid, mp 80-82 °C; Rt = 0.4
(SiO2, 10% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.38-7.35 (m, 3H), 7.33-7.27 (m, 2H),
7.59 (s, 4H), 6.44 (d, J = 16.0 Hz, 1H), 6.19 (dt, J = 16.0, 7.3 Hz, 1H), 4.82 (d, J = 6.2 Hz, 1H),
2.68-2.64 (m, 2H), 2.03 (bs, 1H); 3C NMR (100 MHz, CDCls) § 143.9, 135.8, 133.0, 132.2, 128.8,
128.6, 127.8,127.4, 126.8, 125.9, 73.9, 43.0; IR (KBr) v 3410, 3020, 2400, 1601, 1475, 1215, 669
cm™; HRMS (ESI-TOF) calcd for C16H1CI[(M + H)-H20]* 241.0784, found 241.0770.

S12



O NO
7z 2
OH

(E)-4-(3-nitrophenyl)-1-phenylbut-3-en-1-ol (3bi): 0.145 g of 3bi was obtained from 0.146 g (1
mmol) of 1b following general procedure C. Yield 54%; colorless oil; Rs = 0.30 (SiO2, 20%
EtOAc/hexanes); *H NMR (400 MHz, CDCls3) 6 8.18 (t, J = 1.9 Hz, 1H),8.06-8.04 (m, 1H), 7.62
(d, 3 =7.9 Hz, 1H), 7.45(t, J = 7.9 Hz, 1H), 7.39-7.36 (m, 4H), 7.33-7.28 (m, 1H), 6.53 (d, J =
15.8 Hz, 1H), 6.39 (dt, J = 15.8, 7.1 Hz, 1H), 4.87-4.84 (m, 1H), 2.73-2.69 (m, 2H), 2.00 (d, J =
2.7 Hz, 1H); 3C NMR (100 MHz, CDCls) 6 148.7, 143.8, 139.2, 132.1, 131.0, 129.8, 129.5, 128.7,
128.0, 125.9, 121.9, 120.8, 73.9, 42.9; IR (KBr) v 3685, 3435, 3020, 1602, 1529, 1352, 1020, 669
cm™; HRMS (ESI-TOF) calcd for C1sH1sNNaOs[M + Na]* 292.0950, found 292.2941.

(E)-4-(naphthalen-1-yl)-1-phenylbut-3-en-1-ol (3bj): 0.170 g of 3bj was obtained from 0.146 g
(1 mmol) of 1b following general procedure C. Yield 62%; pale yellow solid; mp 110-112 °C; R¢
= 0.4 (SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.80-7.75 (m, 3H), 7.69 (s, 1H),
7.56 (d, J=8.4 Hz, 1H), 7.47-7.36 (m, 6H), 7.32-7.29 (m, 1H), 6.67 (d, J = 15.8 Hz, 1H), 6.34 (dt,
J=15.8, 7.4 Hz, 1H), 4.86 (t, J = 6.3 Hz, 1H), 2.73 (t, J = 6.8 Hz, 2H), 2.10 (s, 1H); **C NMR
(100 MHz, CDCls) ¢ 144.0, 134.8, 133.7, 133.6, 133.0, 128.6, 128.2, 128.0, 127.7, 126.5, 126.3,
126.0, 125.9, 125.8, 123.6, 73.9, 43.3; IR (KBr) v 3684, 3435, 3019, 2400, 1600, 1521, 1025, 625
cm™; HRMS (ESI-TOF) calcd for C2oH1sNaO[M + Na]* 297.1255, found 297.1251.

(E)-1-phenylnon-1-en-3-ol (3ca)??: 0.167 g of 3ca was obtained from 0.140 g (1 mmol) of 1c
following general procedure C. Yield 77%; pale yellow oil; Rt = 0.5 (SiO2, 10% EtOAc/hexanes);
'H NMR (400 MHz, CDCl3) 6 7.39 (d, J = 7.9 Hz, 2H), 7.31 (t, J = 7.9 Hz, 2H), 7.23 (1, J = 7.6
Hz, 1H), 6.57 (d, J = 15.9 Hz, 1H), 6.22 (dd, J = 15.9, 6.8 Hz, 1H), 4.27 (g, J = 6.8 Hz, 1H), 1.67-
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1.57 (m, 3H), 1.42-1.30 (m, 8H), 0.89 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCls) 6 136.9,
132.7,130.2, 128.6, 127.6, 126.5, 73.1, 37.5, 31.9, 29.3, 25.5, 22.7, 14.1; IR (KBr) v 3401, 3019,
2929, 2400, 1600, 1384, 1215, 669 cm™.

CHj

H;C
OH

(E)-2-methyl-6-phenylhex-5-en-3-ol (3da)?: 0.199 g of 3da was obtained from 0.112 g (1 mmol)
of 1d following general procedure C. Yield 63%; yellow oil; Rf= 0.5 (SiO2, 10% EtOAc/hexanes);
'H NMR (400 MHz, CDCls) § 7.36 (d, J = 7.1 Hz, 2H), 7.30 (t, J = 7.6 Hz, 2H), 7.21 (t, J = 7.1
Hz, 1H), 6.49 (d, J = 16.0 Hz, 1H), 6.25 (dt, J = 16.0, 6.7 Hz, 1H), 3.51-3.46 (m, 1H), 2.49-2.43
(m, 1H), 2.33-2.26 (m, 1H), 1.78-1.70 (m, 1H), 0.98 (d, J = 2.8 Hz, 3H), 0.96 (d, J = 2.8 Hz, 3H);

13C NMR (100 MHz, CDCls) 6 137.4, 133.1, 128.6, 127.3, 127.0, 126.2, 76.0, 38.2, 33.3, 18.9,
H,C OH

7T
17.6; IR (KBr) v 3401, 3018, 1384, 1215, 1068, 669 cm™.

(E)-2,4-diphenylbut-3-en-2-ol (3ea)?*: 0.181 g of 3ea was obtained from 0.146 g (1 mmol) of 1e
following general procedure C. Yield 81%; white solid; R = 0.6 (SiO2, 10% EtOAc/hexanes); *H
NMR (400 MHz, CDCls) ¢ 7.54-7.52 (m, 2H), 7.41-7.22 (m, 8H), 6.66 (d, J = 16.1 Hz, 1H), 6.52
(d, J=16.1 Hz, 1H), 2.03 (s, 1H), 1.78 (s, 1H); 3C NMR (100 MHz, CDCl3) 6 146.7, 136.8, 136.4,
128.6, 128.4, 127.8, 127.7, 127.1, 126.6, 125.3, 74.7, 29.9; IR (KBr) v 3400, 3020, 2400, 1602,
1523, 1422, 1215, 669 cm™*; HRMS (ESI-TOF) calcd for CigHis[(M + H)-H20]* 207.1174, found
207.1165.

& D on
e
(E)-1,1,3-triphenylprop-2-en-1-ol (3fa)?: 0.220 g of 3fa was obtained from 0.208 g (1 mmol) of

1f following general procedure C. Yield 77%; yellow solid; Rs = 0.4 (SiO2, 20% EtOAc/hexanes);
IH NMR (400 MHz, CDCls) & 7.46-7.42 (m, 6H), 7.37-7.23 (m, 9H), 6.84 (d, J = 15.7 Hz, 1H),
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6.66 (d, J = 15.7 Hz, 1H), 2.44 (s, 1H); *C NMR (100 MHz, CDCl3) ¢ 146.1, 136.7, 135.3, 129.3,
128.7, 128.3, 127.8, 127.4, 127.0, 126.8, 79.5; IR (KBr) v 3401, 3020, 2400, 1637, 1523, 1423,
1384, 1215, 669 cml; HRMS (ESI-TOF) calcd for CasHaz[(M + H)-H20]* 269.1330, found
269.1320.

H \/\/@
Ts” X

N-cinnamyl-4-methylbenzenesulfonamide (3ga)?®: 0.200 g of 3ga was obtained from 0.209 g (1
mmol) of 1g following general procedure C. Yield 70%; white solid; R = 0.5 (SiO2, 30%
EtOAc/hexanes); 'H NMR (400 MHz, CDCls) 6 7.78 (dt, J = 8.2, 1.6 Hz, 2H), 7.31-7.22 (m, 2H),
6.43 (d, J = 15.9 Hz, 1H), 6.01 (dt, J = 15.9, 6.3 Hz, 1H), 4.60 (t, J = 5.9 Hz, 1H), 3.75 (td, J =
6.3, 1.4 Hz, 1H), 2.41 (s, 3H); 3C NMR (100 MHz, CDCls) 6 143.6, 137.2, 136.2, 133.1, 129.8,
128.6, 128.0, 127.3, 126.5, 124.2, 45.5, 21.5; IR (KBr) v 3399, 3020, 2922, 2400, 1523, 1423,
1215, 669 cm™; HRMS (ESI-TOF) calcd for C1sH17NNaO2S[M + Na]* 310.0878, found 310.0880.

H\/\/@
Ac” S

N-cinnamylacetamide (3ha)?’: 0.126 g of 3ha was obtained from 0.097 g (1 mmol) of 1h
following general procedure C. Yield 72%; white solid; R = 0.3 (SiO2, 10% MeOH/DCM); 'H
NMR (400 MHz, CDCl3) d 7.35-7.28 (m, 4H), 7.25-7.21(m, 1H), 6.51 (d, J = 15.9 Hz, 1H), 6.18
(dt, J = 15.9, 6.3 Hz, 1H), 5.75 (bs, 1H), 4.02 (td, J = 6.0, 1.4 Hz, 2H), 2.01 (s, 3H); 3C NMR (100
MHz, CDCls) ¢ 170.1, 36.6, 132.2, 128.6, 127.8, 126.4, 125.6, 41.7, 23.3; IR (KBr) v 3448, 3020,
2400, 1667, 1519, 1476, 1423, 1215, 669 cm™; HRMS (ESI-TOF) calcd for C11H1sNO[M + H]*
176.1075, found 176.1070.

HZN\/\/©

(E)-3-phenylprop-2-en-1-amine (3ia)?®: 0.081 g of 3ia was obtained from 0.055 g (1 mmol) of
1i following general procedure C. Yield 61%; white solid; Rs = 0.5 (SiOz, 10% MeOH/DCM); H
NMR (400 MHz, CDCls) ¢ 7.37-7.35 (m, 2H), 7.30 (t, J = 7.6 Hz, 2H), 7.21 (tt, J = 7.6, 1.2 Hz,
1H), 6.50 (d, J = 15.8 Hz, 1H), 6.31 (dt, J = 15.8, 5.9 Hz, 1H), 3.48 (s, 2H), 1.90 (bs, 2H); 13C
NMR (100 MHz, CDCl3) ¢ 137.2, 130.9, 129.8, 128.6, 127.4, 126.3, 44.2; IR (KBr) v 3686, 3401,
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3020, 2400, 1601, 1523, 1215, 669 cm™; HRMS (ESI-TOF) calcd for CoH12N[M + H]* 134.0970,
found 134.0957.

CH,
SO
NHTs O

(E)-4-methyl-N-(4-phenyl-1-(o-tolyl)but-3-en-1-yl)benzenesulfonamide (3ja): 0.277 g of 3ja
was obtained from 0.313 g (1 mmol) of 1j following general procedure C. Yield 71%; white solid,
mp 122-124°C; Rs = 0.2 (SiOz, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCl3) 6 7.53 (d, J =
8.2 Hz, 2H), 7.30-7.26 (m, 2H), 7.23-7.20 (m, 3H), 7.13-7.11 (m, 1H), 7.07-7.02 (m, 5H), 6.37 (d,
J=15.8 Hz, 1H) 5.84 (dt, J = 15.8, 7.2 Hz, 1H), 5.14 (d, J = 6.5 Hz, 1H), 4.75 (q, J = 6.8 Hz, 1H),
2.85-2.54 (m, 2H), 2.32 (s, 3H), 2.22 (s, 3H); 3C NMR (100 MHz, CDCls) § 143.1, 138.9, 137.5,
136.9, 134.6, 134.0, 130.5, 129.4, 128.6, 127.6, 127.2, 127.1, 126.3, 126.3, 126.0, 124.7, 53.7,
40.6, 21.5, 19.2; IR (KBr) v 3685, 3377, 3020, 1521, 1422, 1159, 1093, 929 cm™; HRMS (ESI-
TOF) calcd for C24H2sNNaO2S[M +Na]* 414.1504, found 414.1513.

HN/TS

H,C

(E)-4-methyl-N-(5-phenylpent-4-en-2-yl)benzenesulfonamide (3ka): 0.211 g of 3ka was
obtained from 0.237 g (1 mmol) of 1k following general procedure C. Yield 67%; colorless oil, Rt
= 0.5 (SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.73 (d, J = 8.2 Hz, 2H), 7.28
(t, J = 7.5 Hz, 2H), 7.22-7.20 (m, 5H), 6.31 (d, J = 15.6 Hz, 1H), 5.84 (dt, J = 15.6, 7.5 Hz, 1H),
4.55 (d, J = 7.5 Hz, 1H), 3.43 (sep, J = 6.7 Hz, 1H), 2.38-2.23 (m, 2H), 1.15 (d, J = 6.7 Hz, 3H);
13C NMR (100 MHz, CDCls) ¢ 143.3, 138.0, 137.0, 133.6, 129.7, 128.5, 127.4, 127.1, 126.2,
125.1, 49.8, 40.7, 21.7, 21.6; IR (KBr) v 3401, 3019, 2400, 1607, 1512, 1422, 1215, 669 cm™;
HRMS (ESI-TOF) calcd for C1sH22NO,S[M + H]* 316.1371, found 316.1373.

HN~
oAt
Et
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(E)-N-(1-(4-ethylphenyl)-4-phenylbut-3-en-1-yl)-4-methylbenzenesulfonamide (3la): 0.283 g
of 3la was obtained from 0.327 g (1 mmol) of 1l following general procedure C. Yield 70%; white
solid, mp 102-104 °C; R = 0.5 (SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.57
(d, J=8.1Hz, 2H), 7.29-7.26 (m, 2H), 7.23-7.20 (m, 3H), 7.07-7.00 (m, 6H), 6.37 (d, J = 15.9 Hz,
1H), 5.87 (dt, J = 15.9, 6.9 Hz, 1H), 5.29 (d, J = 6.9 Hz, 1H), 4.42 (q, J = 6.8 Hz, 2H), 2.62-2.56
(m, 4H), 2.33 (s, 3H), 1.20 (t, J = 6.8 Hz, 3H); *C NMR (100 MHz, CDCls) 6 143.4, 142.9, 137.9,
137.6, 137.0, 133.8, 129.3, 128.5, 127.9, 127.4, 127.2, 126.6, 126.3, 124.9, 57.6, 41.2, 28.5, 21.5,
15.6; IR (KBr) v 3392, 2922, 1604, 1508, 1383, 1226, 1069, 769 cm™*; HRMS (ESI-TOF) calcd
for C2sH27NNaO2S[M + Na]™ 428.1660, found 428.1655.

CL,
NHACc

(E)-N-(2-styrylphenyl)acetamide(3ma)?®: 0.130 g of 3ma was obtained from 0.159 g (1 mmol)
of 1m following general procedure C. Yield 55%; white solid; Rf = 0.5 (SiO2, 10% MeOH/DCM);
'H NMR (400 MHz, CDCl3) 6 7.79 (d, J = 8.1 Hz, 1H), 7.51 (t, J = 8.1 Hz, 3H), 7.38 (t, J = 7.4
Hz, 2H), 7.31-7.24 (m, 3H), 7.19 (d, J = 7.4 Hz, 1H), 7.13 (d, J = 16.4 Hz, 1H), 6.99 (d, J = 16.4
Hz, 1H), 2.22 (s, 3H); *C NMR (100 MHz, CDCls) ¢ 168.8, 137.1, 135.7, 134.7, 132.4, 130.6,
128.8, 128.4, 128.2, 126.8, 125.7, 124.5, 123.6, 24.3; IR (KBr) v 3427, 3020, 2400, 1687, 1602,
1520, 1476, 756, 669 cm™.

L,
OH

(E)-2-styrylphenol (3na)®: 0.133 g of 3na was obtained from 0.118 g (1 mmol) of 1n following
general procedure C. Yield 68%; white solid; Ri = 0.4 (SiO2, 20% EtOAc/hexanes); *H NMR (400
MHz, CDCls) § 7.54 (dt, J = 7.7, 1.7 Hz, 3H), 7.40-7.35 (m, 3H), 7.29-7.25 (m, 1H), 7.18-7.11 (m,
2H), 6.98-6.94 (m, 1H), 6.81 (dd, J = 8.0, 0.9 Hz, 1H); *C NMR (100 MHz, CDCl3) § 153.1,
137.7,130.2,128.7, 127.7, 127.3, 126.6, 124.8, 123.1, 121.2, 116.0; IR (KBr) v 3400, 3020, 2400,
1603, 1522, 1476, 1384, 669 cm™*; HRMS (ESI-TOF) calcd for C14H120[M + H]*197.0966, found
197.0958.
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(E)-(3-(methoxymethoxy)prop-1-ene-1,3-diyl)dibenzene (3ga): 0.193 g of 3ga was obtained
from 0.176 g (1 mmol) of 1q following general procedure C; Yield 76%; pale yellow oil; Rf = 0.4
(SiO2, 5% EtOAc/hexanes);*H NMR (400 MHz, CDCl3) 6 7.44-7.35 (m, 6H), 7.32-7.28 (m, 3H),
7.25-7.21 (m, 1H), 6.66 (d, J = 15.9 Hz, 1H), 6.30 (dd, J = 15.9, 7.2 Hz, 1H), 5.28 (d, J = 7.2 Hz,
1H), 4.81 (d, J = 6.8 Hz, 1H), 4.66 (d, J = 6.8 Hz, 1H), 3.42 (s, 3H); 13C NMR (100 MHz, CDCls)
0140.9, 136.6, 131.9, 129.6, 128.6, 127.8, 127.5, 127.1, 126.7, 93.7, 78.0, 67.2, 55.6; IR (KBr) v
3401, 3020, 2400, 1726, 1638, 1423, 1215, 669 cm™; HRMS (ESI-TOF) calcd for C17H1sNaO[M
+ Na]*277.1204, found 277.1205.

0

7T

(E)-(3-(benzyloxy)prop-1-ene-1,3-diyl)dibenzene (3ra)®: 0.213 g of 3ra was obtained from
0.222 g (1 mmol) of 1r following general procedure C. Yield 71%; brown oil; Rt = 0.5 (SiO2, 5%
EtOAc/hexanes); *H NMR (400 MHz, CDCls3) 6 7.45 (d, J = 7.0 Hz, 2H), 7.41-7.37 (m, 8H), 7.33-
7.29 (m, 4H), 7.25 (d, J = 7.0 Hz, 1H), 6.65 (d, J = 15.9 Hz, 1H), 6.36 (dd, J = 15.9, 7.1 Hz, 1H),
5.03 (d, J = 7.1 Hz, 1H), 4.60 (s, 2H); 13C NMR (100 MHz, CDCls) 6 141.2, 138.5, 136.7, 133.1,
131.7, 130.4, 129.8, 128.6, 128.5, 128.3, 127.8, 127.6, 127.1, 126.7, 81.7, 70.2;IR (KBr) v 3685,

3020, 2400, 1601, 1521, 1476, 1423, 1215, 669 cm™*; HRMS (ESI-TOF) calcd for C22H2sNaO[M
+ Na]*323.1412, found 323.1415.
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(E)-6-benzylidene-8-hydroxy-8-phenyloctan-3-one (4a): 0.215 g of 4a was obtained from 0.146
g (2 mmol) of 1b following general procedure D. Yield 70%; pale yellow oil; R = 0.3 (SiO2, 20%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.41 (d, J = 7.2 Hz, 2H), 7.36 (t, J = 7.7 Hz, 2H),
7.33-7.27 (m, 3H), 7.21 (t, J = 7.4 Hz, 1H), 7.17 (d, J = 7.7 Hz, 2H), 6.39 (s, 1H), 4.90 (dd, J =
8.2, 5.0 Hz, 1H), 2.66-2.62 (m, 1H), 2.57-2.49 (m, 5H), 2.37-2.33 (m, 3H), 1.01 (t, J = 7.3 Hz,
3H); 3C NMR (100 MHz, CDCls) 6 210.9, 144.2, 138.0, 137.5, 129.7, 128.5, 128.4, 128.2, 127.5,
126.5, 125.8, 72.5, 47.5, 40.7, 35.7, 25.0, 7.7; IR (KBr) v 3401, 3020, 2400, 1654, 1511, 1420,
1215, 669 cm™; HRMS (ESI-TOF) calcd for C21H230[(M + H)-H20]" 291.1749, found 291.1748.

(E)-8-hydroxy-6-(3-methylbenzylidene)-8-phenyloctan-3-one (4b): 0.232 g of 4b was obtained
from 0.146 g (1 mmol) of 1b following general procedure D. Yield 72%; pale yellow oil; Rt = 0.3
(SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) § 7.41-7.34 (m, 2H), 7.30-7.28 (m, 2H),
7.22-7.18 (m, 1H), 7.04-6.98 (m, 3H), 6.36 (s, 1H), 4.89 (dd, J = 8.0, 4.5 Hz, 1H), 2.68-2.62 (m,
1H), 2.57-2.52 (m, 5H), 2.36-2.33 (m, 6H), 1.02 (t, J = 7.2 Hz, 3H); 1*C NMR (100 MHz, CDCl5)
0 210.9, 144.2, 137.9, 137.9, 137.4, 130.0, 129.4, 128.5, 128.3, 127.7, 127.5, 125.9, 125.6, 72.5,
47.8, 40.9, 35.9, 25.1, 21.5, 7.9; IR (KBr) v 3685, 3401, 3020, 1710, 1524, 1215, 929, 669 cm™;
HRMS (ESI-TOF) calcd for C22H26NaO2[M + Na]* 345.1819, found 345.1830.
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(E)-8-hydroxy-6-(4-methoxybenzylidene)-8-phenyloctan-3-one (4c): 0.233 g of 4c was
obtained from 0.146 g (1 mmol) of 1b following general procedure D. Yield 69%; pale yellow oil;
Ri = 0.2 (SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) § 7.41-7.34 (m, 4H), 7.31-7.27
(m, 1H), 7.11 (d, J = 8.6 Hz, 2H), 6.85 (d, J = 8.6 Hz, 2H), 6.32 (s, 1H), 4.87 (dd, J = 8.7, 4.5 Hz,
1H), 3.80 (s, 3H), 2.68-2.62 (m, 1H), 2.56-2.50 (m, 4H), 2.41-2.33 (m, 3H), 2.19 (s, 1H), 1.02 (t,
J =7.2 Hz, 3H); 13C NMR (100 MHz, CDCls) ¢ 211.0, 158.3, 144.2, 136.6, 130.0, 129.8, 129.4,
128.5, 127.6, 125.9, 113.8, 72.4, 55.3, 48.0, 40.8, 35.9, 25.0, 7.8; IR (KBr) v 3685, 3436, 3020,
1711, 1607,1510, 1033, 669 cm™*; HRMS (ESI-TOF) calcd for C22H26NaOs[M + Na]* 361.1780,
found 361.1780.

(E)-6-(4-chlorobenzylidene)-8-hydroxy-8-phenyloctan-3-one (4d): 0.198 g of 4d was obtained
from 0.146 g (1 mmol) of 1b following general procedure D. Yield 58%; pale yellow gum; Rs =
0.3 (SiO2, 20% EtOAc/hexanes); H NMR (400 MHz, CDCls) 6 7.40-7.33 (m, 4H), 7.30-7.25 (m,
3H), 7.08 (d, J = 8.3 Hz, 2H), 6.29 (s, 1H), 4.88 (t, J = 6.4 Hz, 1H), 2.61-2.56 (m, 1H), 2.53-2.49
(m, 5H), 2.38-2.31 (m, 3H), 1.01 (t, J = 7.3 Hz, 3H); 13C NMR (100 MHz, CDCl3) § 210.7, 144.1,
138.9, 136.6, 132.4, 129.9, 128.5, 128.5, 127.7, 125.9, 72.7, 47.5, 40.6, 35.9, 25.0, 7.8; IR (KBr)
v 3685, 3020, 1712, 1602, 1521, 1215 , 849, 627 cm™*; HRMS (ESI-TOF) calcd for
C21H23CINaO2[M + Na]* 365.1284, found 365.1277.
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(E)-8-hydroxy-6-(3-nitrobenzylidene)-8-phenyloctan-3-one (4e): 0.190 g of 4e was obtained
from 0.146 g (1 mmol) of 1b following general procedure D. Yield 54%; pale yellow oil; Rf = 0.2
(SiO2, 20% EtOAc/hexanes);*"H NMR (400 MHz, CDCls) § 8.08-8.05 (m, 1H), 8.00(s, 1H), 7.48-
7.47 (m, 2H), 7.41-7.35 (m, 4H), 7.32-7.29 (m, 1H), 6.36 (s, 1H), 4.93 (t, J = 6.5 Hz, 1H), 2.58-
2.54 (m, 5H), 2.52-2.46 (m, 1H), 2.40 (q, J =7.3 Hz, 2H), 2.21 (s, 1H), 1.03 (t, J = 7.3 Hz, 3H);
13C NMR (100 MHz, CDCls) 6 210.4, 148.3, 144.0, 141.3, 139.3, 134.7, 129.3, 128.6, 127.9,
127.3, 125.9, 123.4, 121.5, 72.9, 47.1, 40.4, 36.1, 25.1, 7.8; IR (KBr) v 3401, 3020, 2400, 1627,
1384, 1215, 669 cm™*; HRMS (ESI-TOF) calcd for C21H22NOs[(M + H)-H.0]* 336.1600, found
336.1592.

7 \\
OH IS

(@)
CH;

(E)-8-hydroxy-8-phenyl-6-(thiophen-3-ylmethylene)octan-3-one (4f): 0.185 g of 4f was
obtained from 0.146 g (1 mmol) of 1b following general procedure D. Yield 59%; pale yellow oil;
Rr = 0.3 (SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.40-7.34 (m, 4H), 7.29-7.26
(m, 2H), 7.11-7.10 (m, 1H), 7.02 (dd, J = 5.0, 1.0 Hz, 1H), 6.32 (s, 1H), 4.86 (dd, J = 8.8, 4.3 Hz,
1H), 2.73-2.68 (m, 1H), 2.60-2.44 (m, 5H), 2.40 (q, J = 7.3 Hz, 2H), 2.28 (s, 1H), 1.04 (t, J=7.3
Hz, 3H); 3C NMR (100 MHz, CDCl3) ¢ 210.9, 144.1, 138.2, 137.6, 128.5, 128.4, 127.7, 125.9,
125.3, 123.9, 122.5, 72.4, 48.3, 40.5, 36.0, 25.6, 7.9; IR (KBr) v 3401, 3020, 2400, 1606, 1525,
1423, 1215, 669 cm™; HRMS (ESI-TOF) calcd for C1gH210S[(M + H)-H,0]* 297.1313, found
297.1311.
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(E)-6-benzylidene-8-hydroxyoctan-3-one (4g): 0.141 g of 4g was obtained from 0.072 g (1
mmol) of 1t following general procedure D. Yield 61%; pale yellow oil; Rf = 0.4 (SiO2, 20%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) § 7.31 (t, J = 7.5 Hz, 2H), 7.19 (t, J = 7.5 Hz, 3H),
6.39 (s, 1H), 3.79 (t, J = 6.4 Hz, 2H), 2.54 (s, 4H), 2.41 (td, J = 6.4, 0.8 Hz, 2H), 2.35 (g, J = 7.3
Hz, 2H), 1.79 (s, 1H), 1.00 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz, CDCl3) § 211.1, 138.1, 137.5,
128.4, 128.3, 128.2, 126.4, 60.9, 40.6, 40.2, 35.7, 24.9, 7.7; IR (KBr) v 3410, 3021, 1638, 1530,
1215, 670 cm; HRMS (ESI-TOF) calcd for CisH2102[M + H]* 233.1542, found 233.1537.

CH,

(E)-6-benzylidene-8-hydroxy-9-methyldecan-3-one (4h): 0.178 g of 4h was obtained from
0.112 g (1 mmol) of 1d following general procedure D. Yield 65%; pale yellow oil; Rf= 0.4 (SiOz,
20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.33-7.28 (m, 2H), 7.22-7.18 (m, 3H), 6.41
(s, 1H), 3.58-3.54 (m, 1H), 2.70-2.63 (m, 1H), 2.55-2.51 (m, 2H), 2.49-2.41 (m, 2H), 2.35(q, J =
7.3 Hz, 2H), 2.14-2.08 (m, 1H), 1.87 (bs, 1H), 1.78-1.70 (m, 1H), 1.02-0.96 (m, 9H) ; **C NMR
(100 MHz, CDCls) 6 210.8, 139.1, 137.6, 129.2, 128.6, 128.4, 126.6, 74.0, 42.5, 40.8, 35.9, 33.6,
25.0, 18.9, 17.5, 7.8; IR (KBr) v 3686, 3435, 3020, 2345, 1523, 1423, 1021, 849 cm™; HRMS
(ESI-TOF) calcd for C1gH2702[M + ,H]* 275.2011, found 275.2021.

OH
CH,

JTrT
O
CHj,
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(E)-6-benzylidene-7-hydroxy-7-phenyloctan-3-one (4i): 0.157 g of 4i was obtained from 0.146
g (1 mmol) of 1le following general procedure D. Yield 51%; colorless oil; Rt = 0.2 (SiO2, 20%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.53-7.51 (m, 2H), 7.35-7.31 (m, 4H), 7.27-7.22
(m, 4H), 6.79 (s, 1H), 3.47 (s, 1H), 2.53-2.46 (m, 1H), 2.37-2.23 (m, 3H), 2.08 (g, J = 7.3 Hz, 2H),
1.76 (s, 3H), 0.88 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz, CDCls) 6 212.6, 129.2, 128.5, 128.5,
128.3,128.2,127.0, 126.9, 125.9, 125.7, 125.2, 93.6, 41.1, 35.6, 29.9, 21.9, 7.8; IR (KBr) v 3685,
3435, 3019, 2400, 1522, 1423, 1215, 626 cm™; HRMS (ESI-TOF) calcd for C1H24NaO, [M +
Na]* 331.1674, found 331.1678.

TsHN =

(@]
CHj

(E)-N-(2-benzylidene-5-oxoheptyl)-4-methylbenzenesulfonamide (4j): 0.193 g of 4j was
obtained from 0.209 g (1 mmol) of 1g following general procedure D. Yield 52%; pale yellow oil;
Rt = 0.3 (SiOz, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.77 (d, J = 8.2 Hz, 2H),
7.31-7.27 (m, 4H), 7.23-7.19 (m, 1H), 7.08 (d, J = 7.3 Hz, 2H), 6.37 (s, 1H), 4.93 (t, J = 5.6 Hz,
1H), 3.64-3.62 (m, 2H), 2.51-2.45 (m, 4H), 2.41 (s, 3H), 2.33 (q, J= 7.3 Hz, 2H), 0.99 (t, J = 7.3
Hz, 3H); $3C NMR (100 MHz, CDCl3) 6 210.9, 143.6, 137.2, 136.6, 136.2, 129.8, 129.6, 128.5,
128.4, 127.3, 127.1, 49.6, 40.3, 35.8, 22.8, 21.6, 7.8; IR (KBr) v 3394, 3020, 2346, 1711, 1600,
1521, 1476, 1161, 1019 cm™; HRMS (ESI-TOF) calcd for C21H2sNOsS[M + H]* 372.1633, found
372.1630.

=
OH
CN

(E)-4-benzylidene-6-hydroxy-6-phenylhexanenitrile (4k): 0.171 g of 4k was obtained from
0.146 g (1 mmol) of 1b following general procedure D. Yield 62%; pale yellow oil; Rt =0.3 (SiOz,
20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.41-7.38 (m, 4H), 7.36-7.29 (m, 3H), 7.27-
7.25 (m, 1H), 7.17-7.15 (m, 2H), 6.51 (s, 1H), 4.90 (t, J = 6.1 Hz, 1H), 2.71-2.64 (m, 1H), 2.62-
2.60 (m, 2H), 2.56-2.49 (m, 1H), 2.45-2.41 (m, 2H), 2.22 (s, 1H); *C NMR (100 MHz, CDCls) §
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143.9, 136.9, 1354, 131.9, 128.7, 128.5, 127.9, 127.1, 125.8, 119.4, 73.4, 46.3, 26.9, 15.9; IR
(KBr) v 3685, 3435, 3020, 2400, 2347,1521, 1264, 1025, 928cm™*; HRMS (ESI-TOF) calcd for
C19H10NNaO[M + Na]* 300.1364, found 300.1357.

OH
JXe

(E)-1,2,3-triphenylprop-2-en-1-ol (6a)*?: 0.191 g of 6a was obtained from 0.208 g (1 mmol) of
5a following general procedure C. Yield 67%; white solid; Rf = 0.4 (SiO2, 10% EtOAc/hexanes);
'H NMR (400 MHz, CDCls) 6 7.35-7.26 (m, 5H), 7.23-7.21(m, 3H), 7.10-7.08 (m, 3H), 6.97-6.93
(m, 4H), 6.88 (s, 1H), 5.56 (s, 1H), 2.18 (s, 1H); *C NMR (100 MHz, CDCls) ¢ 144.0, 141.8,
138.1, 136.5, 129.5, 129.4, 128.6, 128.4, 128.0, 127.8, 127.5, 127.3, 127.0, 126.9, 79.3; IR (KBr)
v 3401, 3019, 2926, 1600, 1492, 1447, 1384, 1215, 756 cm™; HRMS (ESI-TOF) calcd for
Co1H17[(M + H)-H20]" 269.1330, found 269.1324.

OH
X

CHj,

(E)-2-(4-ethylphenyl)-1,3-diphenylprop-2-en-1-ol (6b): 0.210 g of 6b was obtained from 0.208
g (1 mmol) of 5a following general procedure C. Yield 67%; white solid, mp 82-84 °C; Rt = 0.5
(SiO2, 10% EtOAc/hexanes); *H NMR (400 MHz, CDCls) § 7.36-7.23 (m, 5H), 7.09-7.05 (m, 3H),
7.03 (d, J = 8.1 Hz, 2H), 6.96-6.94 (m, 2H), 6.84 (d, J = 8.1 Hz, 2H), 6.80 (s, 1H), 5.53 (s, 1H),
2.59 (g, J = 7.5 Hz, 2H), 2.12 (s, 1H), 1.19 (t, J = 7.5 Hz, 3H); **C NMR (100 MHz, CDCls) ¢
144.0, 1435, 142.0, 136.7, 135.2, 129.4, 129.4, 128.4, 128.1, 128.0, 127.7, 127.3, 126.9, 126.9,
79.2, 28.6, 15.4; IR (KBr) v 3679, 3401, 3020, 2926, 2400, 1600, 1522, 1215, 669 cm™; HRMS
(ESI-TOF) calcd for C23H21[(M + H)-H.0]" 297.1643, found 297.1634.
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OH
® i/ ®
NO,

(E)-2-(3-nitrophenyl)-1,3-diphenylprop-2-en-1-ol (6¢): 0.218 g of 6¢ was obtained from 0.208
g (1 mmol) of 5a following general procedure C. Yield 66%; yellow solid, mp 104-106 °C; Rs =
0.3 (SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) ¢ 8.08-8.05 (m, 1H), 7.87 (t, J=1.9
Hz, 1H), 7.34-7.27 (m, 6H), 7.22-7.20 (m, 1H), 7.12-7.11 (m, 3H), 7.02 (s, 1H), 6.94-6.91 (m,
2H), 5.60 (s, 1H), 2.39 (s, 1H); *3C NMR (100 MHz, CDCls) 6 148.2, 141.6, 141.0, 140.0, 136.3,
135.5,129.4,129.2, 129.2, 128.6, 128.3, 128.2, 127.5, 126.7, 124.6, 122.3, 78.9; IR (KBr) v 3680,
3401, 3020, 2400, 1650, 1523, 1215, 669 cm™; HRMS (ESI-TOF) calcd for C21H16NO2[(M + H)-
H.0]" 314.1181, found 314.1173.

HO /

(E)-2,3-diphenylprop-2-en-1-oldibenzene (6d)*: 0.128 g of 6d was obtained from 0.132 g (1
mmol) of 5b following general procedure C. Yield 61%; pale yellow oil; Rt = 0.5 (SiO., 10%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) ¢ 7.36-7.29 (m, 3H), 7.24-7.22 (m, 2H), 7.13-709
(m, 2H), 7.01-6.99 (m, 2H), 6.70 (s, 1H), 4.47 (s, 2H), 1.73 (bs, 1H); *C NMR (100 MHz, CDCl5)
0141.6,138.6, 136.5,129.3, 128.9, 128.8, 128.0, 127.6, 126.9, 126.6, 68.6; IR (KBr) v 3686, 3435,
3019, 2400, 1524, 1421, 1215, 1026, 669 cm™*; HRMS (ESI-TOF) calcd for CisHis[(M + H)-
H>0]"193.1017, found 193.1003.

OH

T

(E)-1,2-diphenylhex-1-en-3-ol (6€)3*: 0.176 g of 6e was obtained from 0.174 g (1 mmol) of 5¢
following general procedure C. Yield 70%; white solid; Rs = 0.4 (SiO2, 10% EtOAc/hexanes); *H
NMR (400 MHz, CDCls) ¢ 7.36-7.30 (m, 3H), 7.20-7.078 (m, 2H), 7.10-7.07 (m, 3H), 6.94-6.91
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(m, 2H), 6.66 (s, 1H), 4.47 (s, 1H), 1.76 (s, 1H), 1.55-1.35 (m, 4H), 0.91 (t, J = 6.4 Hz, 3H); 3C
NMR (100 MHz, CDCIs) ¢ 145.1, 138.6, 136.7, 129.4, 129.3, 128.7, 128.0, 127.4, 126.9, 126.8,
77.3, 37.8, 19.1, 14.0; IR (KBr) v 3401, 3020, 2927, 2400, 1619, 1384, 1215 cm™*; HRMS (ESI-
TOF) calcd for C1gH19[(M + H)-H20]235.1487, found 235.1483.

l/ ®
NO,

(Z2)-3-(3-nitrophenyl)-4-phenylbut-3-en-1-oldibenzene (6f): 0.139 g of 6f was obtained from

HO

0.146 g (1 mmol) of 5d following general procedure C. Yield 52%; pale yellow oil; Rt = 0.3 (SiOz,
20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 8.13-8.08 (m, 2H), 7.50-7.41 (m, 2H), 7.12-
7.10 (m, 3H), 6.91-6.89 (m, 2H), 6.68 (s, 1H), 3.70 (t, J = 6.4 Hz, 2H), 2.82(t, J = 6.4, 1.0Hz, 2H),
1.44 (s, 1H); °C NMR (100 MHz, CDCls) 6 148.6, 142.5, 136.8, 136.1, 135.4, 130.8, 129.6, 129.1,
128.2,127.2,123.6, 122.3, 60.5, 42.9; IR (KBr) v 3400, 3019, 2924, 1615, 1529, 1349, 668 cm™;
HRMS (ESI-TOF) calcd for C16H1sNNaO3[M + Na]*292.0950, found 292.0940.

(2)-1,3,4-triphenylbut-3-en-1-ol (6g): 0.213 g of 6g was obtained from 0.222 g (1 mmol) of 5e
following general procedure C. Yield 71%; white solid; R = 0.5 (SiO2, 20% EtOAc/hexanes); *H
NMR (400 MHz, CDClg) ¢ 7.36-7.31 (m, 6H), 7.30-7.25 (m, 2H), 7.23-7.21 (m, 2H), 7.09-7.07
(m, 3H), 6.93-6.91 (m, 2H), 6.50 (s, 1H), 4.67-4.63 (m, 1H), 2.98-2.85 (m, 2H), 2.08 (d, J = 2.4
Hz, 1H); 3C NMR (100 MHz, CDCls) § 144.0, 140.3, 139.1, 136.9, 129.9,129.2, 128.8, 128.8,
128.4, 127.9, 127.6, 127.4, 126.6, 126.0, 71.5, 51.0; IR (KBr) v 3401, 3020, 2400, 1603, 1521,
1476, 1424, 669 cm™; HRMS (ESI-TOF) calcd for CzHoNaO[M + Na]*323.1412, found
323.1415.
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(E)-8-hydroxy-6,7-diphenyloct-6-en-3-one (7a): 0.165 g of 7a was obtained from 0.132 g (1
mmol) of 5b following general procedure D. Yield 56%; colorless oil, Rt = 0.3 (SiO2, 20%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) ¢ 7.42-7.36 (m, 4H), 7.32-7.28 (m, 4H), 7.26-7.24
(m, 2H), 4.14 (s, 2H), 2.51 (t, J = 7.4 Hz, 2H), 2.25 (t, J = 8.2 Hz, 2H), 2.16 (g, J = 7.3 Hz, 2H),
1.33 (bs, 1H), 0.88 (t, J = 7.3 Hz, 3H); 13C NMR (100 MHz, CDCls) ¢ 210.4, 140.2, 140.1, 139.9,
138.0, 128.8, 128.6, 128.3, 127.2, 64.4, 40.7, 35.6, 29.4, 7.6; IR (KBr) v 3686, 3434, 3020, 2400,
1521, 1476, 1019, 849 cm™; HRMS (ESI-TOF) calcd for C2H22NaO2 [M + Na]* 317.1517, found
317.1516.

(Z2)-9-hydroxy-6,7-diphenylnon-6-en-3-one (7b): 0.178 g of 7b was obtained from 0.146 g (1
mmol) of 5d following general procedure D. Yield 58%; brown oil; Rt = 0.4 (SiO2, 20%
EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.39 (t, J = 7.2 Hz, 4H), 7.30(t, J = 7.7 Hz, 2H),
7.25(d, J=7.2 Hz, 4H), 3.44 (t, J = 6.6 Hz, 2H), 2.50-2.45 (m, 4H), 2.27-2.23 (m, 2H), 2.18 (q, J
=7.2 Hz, 2H), 1.66 (s, 1H), 0.90 (t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDCls) 6 210.9, 141.6,
141.4,139.4, 135.5, 128.9, 128.5, 128.5, 126.9, 126.9, 60.9, 40.9, 38.6, 35.7, 29.9, 7.7; IR (KBr)
v 3400, 3020, 2400, 1524, 1476, 1424, 1215, 669 cm™; HRMS (ESI-TOF) calcd for C21H2502[M
+ H]"309.1855, found 309.1852.
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(2)-9-hydroxy-6,7,9-triphenylnon-6-en-3-one (7c): 0.234 g of 7c was obtained from 0.222 g (1
mmol) of 5e following general procedure D. Yield 61%; pale yellow oil; Rs = 0.4 (SiO., 20%
EtOAc/hexanes); 'H NMR (400 MHz, CDCls) 6 7.38 (t, J = 7.3 Hz, 2H), 7.31-7.22 (m, 6H), 7.19-
7.15 (m, 3H), 7.07 (d, J = 7.3 Hz, 2H), 7.00 (d, J = 6.8 Hz, 2H), 4.39 (dd, J = 8.7, 5.5 Hz, 1H),
2.72-2.68 (m, 1H), 2.55-2.51 (m, 1H), 2.50-2.39 (m, 2H), 2.19 (t, J = 7.4 Hz, 2H), 2.11 (9, J= 7.3
Hz, 2H), 0.85 (t, J = 7.3 Hz, 3H); 3C NMR (100 MHz, CDCls) 6 210.9, 144.2, 141.5, 141.1, 139.9,
135.3, 129.1, 128.7, 128.5, 128.3, 128.2, 127.3, 126.9, 126.7, 125.9, 72.1, 45.2, 40.7, 35.6, 29.9,
7.6; IR (KBr) v 3401, 3020, 2400, 1654, 1515, 1384, 669 cm™*; HRMS (ESI-TOF) calcd for
C27H260[(M + H)-H20]* 367.2062, found 367.2067.

CN

HO /

OMe

(E)-6-hydroxy-5-(4-methoxyphenyl)-4-phenylhex-4-enenitrileone (7d):0.187 g of 7d was
obtained from 0.132 g (1 mmol) of 5b following general procedure D. Yield 64%;white solid, mp
78-80 °C; Rf = 0.4 (SiO2, 30% EtOAc/hexanes);*H NMR (400 MHz, CDCl3) 6 7.41 (t, J = 7.4 Hz,
2H), 7.34 (d, J = 7.3 Hz, 2H), 7.27 (d, J = 8.4 Hz, 4H), 6.98 (d, J = 8.4 Hz, 2H), 4.17 (s, 2H), 3.85
(s, 3H), 2.61 (d, J = 7.2 Hz, 2H), 2.14 (d, J = 7.2 Hz, 2H), 1.57 (s, 1H);"*C NMR (100 MHz,
CDCls) ¢ 159.1, 140.4, 138.9, 137.0, 131.1, 130.1, 128.8, 128.6, 127.8, 119.1, 114.3, 64.4, 55.4,
30.8, 16.0;IR (KBr) v 3401, 3020, 2927, 2400, 1602, 1524, 1476 cm™*;HRMS (ESI-TOF) calcd for
C19H20NO2[(M + H)]* 294.1494, found 294.1490.
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CN

T

(2)-7-hydroxy-4,5-diphenylhept-4-enenitrile (7e): 0.210 g of 7e was obtained from 0.146 g (1
mmol) of 5d following general procedure D. Yield 76%; white solid, mp 94-96 °C; R = 0.2 (SiOz,
20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.43-7.40 (m, 4H), 7.34-7.33 (m, 2H), 7.29-
7.27 (m, 4H), 3.45 (t, J = 6.5 Hz, 2H),2.54 (t, J = 7.2 Hz, 2H), 2.49 (t, J = 6.5 Hz, 2H), 2.12 (t, J
= 7.2 Hz, 2H), 1.11 (s, 1H); C NMR (100 MHz, CDCls) ¢ 140.8, 139.8, 138.5, 136.6, 128.9,
128.8,128.6, 127.5,127.3, 119.4, 60.7, 38.7, 31.0, 16.1; IR (KBr) v 3401, 3019, 2400, 1600, 1511,
1396, 1215, 929 cmt; HRMS (ESI-TOF) calcd for C19H20NO[M + H]* 278.1545, found 278.1550.

HO

CN

l/ &
NO,

(2)-7-hydroxy-5-(3-nitrophenyl)-4-phenylhept-4-enenitrileone (7f): 0.234 g of 7f was obtained
from 0.146 g (1 mmol) of 5d following general procedure D. Yield 56%;white solid, mp 132-134
°C;Rf = 0.4 (SiO2, 30% EtOAc/hexanes);'H NMR (400 MHz, CDCls) ¢ 8.22(m, 2H), 7.72-7.70
(m, 1H), 7.62 (t, J = 7.7 Hz, 1H), 7.44 (t, J = 7.7 Hz, 2H), 7.38-7.34 (m, 1H), 7.31-7.28 (m, 2H),
3.44 (t,J=6.6 Hz, 2H), 2.51 (q, J = 6.8 Hz, 4H), 2.14 (t, J = 6.9 Hz, 2H), 1.59 (s, 1H); 3C NMR
(100 MHz, CDCls) ¢ 148.5, 142.6, 138.9, 138.2, 136.6, 135.3, 129.8, 129.0, 128.7, 127.9, 123.6,
122.4, 119.1, 60.1, 38.4, 31.0, 16.0 ;IR (KBr) v 3401, 3019, 2400, 1600, 1531, 1475, 1424, 669
cm*; HRMS (ESI-TOF) calcd for C19H19N203[M + H]*323.1396, found 323.1389.

HO
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CN

%

Cl

HO

(2)-5-(4-chlorophenyl)-7-hydroxy-4-phenylhept-4-enenitrile (7g): 0.193 g of 7g was obtained
from 0.146 g (1 mmol) of 5d following general procedure D. Yield 62%; white semi solid; R =
0.3 (SiOz, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.43-7.38 (m, 4H), 7.35-7.31 (m,
1H), 7.28-7.23 (m, 4H), 3.44 (t, J = 6.6 Hz, 2H), 2.51 (t, J = 7.0 Hz, 2H), 2.46 (t, J = 6.6 Hz, 2H),
2.12 (t, J=17.0 Hz, 2H), 1.11 (s, 1H);*3C NMR (100 MHz, CDCls) § 139.4, 139.2, 137.5, 133.2,
130.1, 128.9, 128.9, 127.6, 119.2, 60.4, 38.6, 30.9, 16.0; IR (KBr) v 3686, 3400, 3020, 1602, 1476,
1423, 1023, 929 cm™!; HRMS (ESI-TOF) calcd for C19H19CIO[M + H]*312.1155, found 312.1146.

CN

e

o\
CHs

HO

(2)-7-hydroxy-5-(4-methoxyphenyl)-4-phenylhept-4-enenitrile (7h): 0.212 gof 7h was
obtained from 0.146 g (1 mmol) of 5d following general procedure D. Yield 69%; white semi
solid; R = 0.2 (SiO2, 20% EtOAc/hexanes); *H NMR (400 MHz, CDCls) 6 7.42-7.38 (m, 2H),
7.34-7.30 (m, 1H), 7.27-7.25 (m, 2H), 7.21-7.18 (m, 2H), 6.96-6.93 (m, 2H), 3.84 (s, 3H), 3.45 (t,
J=6.4 Hz, 2H), 2.55 (t, J = 7.2 Hz, 2H), 2.46 (t, J = 6.4 Hz, 2H), 2.12 (t, J = 7.2 Hz, 2H), 1.09 (s,
1H); *C NMR (100 MHz, CDCl3) ¢ 158.8, 140.0, 138.1, 136.6, 132.9, 129.7, 128.9, 127.4, 119.4,
114.2, 60.8, 55.4, 38.8, 31.0, 16.1;IR (KBr) v 3685, 3401, 3020, 2928, 2400, 1606, 1424, 1045,
929 cm; HRMS (ESI-TOF) calcd for C2oH22NO2[M + H]*308.1651, found 308.1641.

X-ray Crystallography-
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Figure 1. ORTEP diagram drawn with 30% ellipsoid probability for non-H atoms of the crystal
structure of compound 7f determined at 293 K.

Crystallization: Crystals of compound 7f was grown from the solvent dichloromethane by slow

evaporation method.

X-Ray Data Collection and Structure Refinement Details:

Good quality single crystals of size 0.25 x 0.15 x 0.10 mm of compound 7f respectively,
was selected under a polarizing microscope and were mounted on a loop for data collection. Single
crystal X-ray data for compound 7f was collected on the Rigaku Kappa 3 circle diffractometer
equipped with the AFC12 goniometer and enhanced sensitivity (HG) Saturn724+ CCD detector in
the 4x4 bin mode using the monochromated Mo-Ka radiation generated from the microfocus

sealed tube MicroMax-003 X-ray generator equipped with specially designed confocal multilayer

optics. Data collections were performed using m-scans of 0.5 steps at 293(2) K for first three
compounds and at 100(2) K for fourth compound. Cell determinations, data collections and data
reductions were performed using the Rigaku CrystalClear-SM Expert 2.1 b24% software. Structure
solutions and refinements were performed by using SHELXTL-NT®. Refinement of coordinates
and anisotropic thermal parameters of non-hydrogen atoms were carried out by the full-matrix
least-squares method. The hydrogen atoms attached to carbon atoms were generated with idealized

geometries and isotropically refined using a riding model.
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Table 1 Crystal data and structure refinement details for 7f.

Compound iaiioled
Empirical formula C19 H1sN20O3
Formula weight 322.35
Crystal System Monoclinic
Space group P2i/c
a(A) 16.456(13)
b (A) 6.808(5)
c(A) 15.922(13)
a (°) 90.00
£(°) 111.027(12)
v (°) 90.00
V (A%) 1665(2)
z 4
D. (g/cm?®) 1.286
Fooo 680
p(mm?) 0.088
Omax (°) 25.35
Total reflections 12506
Unique reflections 3034
Reflections [1 > 25(1)] 1232
Parameters 218
Rint 0.0943
Goodness-of-fit 0.943
R [F? > 20(F?)] 0.0714
WR (F?, all data) 0.2478
CCDC No. 1533434
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Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 980610431
PROCNO

F2 - Acquisition Parameters
Date_ 20160914

spect
PROBHD 5 mm PABBO BB/
PULPROG 2

TD 65536
SOLVENT cDCI3
NS 8

DS 2
WH 8012.820 Hz
FIDRES 0.122266 Hz
Q .0894465 sec
RG 73.53
bw 62.400 usec
DE 6.50 usec
TE 300.0 K

D1 1.00000000 sec
TDO 1

======== NNEL f1 ========

CHA
SFO1 400.1629712 MHz
Nuc1 1H

P1 12.85 usec
PLW1  13.10000038 W
F2 - Processing parameters

sl 65536
SF 400.1605095 MHz
EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00
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F2 - Acquisition Parameters
Date 160917

Time 7.46
INSTRUM S|
PROBHD 5 mm PABBO BB/
PULPROG __zgpg30
™ 65
SOLVENT CcDCI3
NS 2048
DS
SWH 24038.461 Hz
OH FIDRES  0.366798 Hz
AQ 1.3631488 sec
RG 201.48
= DW 20.800 usec
Ph DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11  0.03000000 sec
3aa TDO 1

== CHANNEL #1
100.6304993 M|

e
PLW1 61.09999847 W

13C
9.00 usec

c 12
SFO2  400.1621006 MHz

NUC2 1H
6-104 C 1 CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2  13.10000038 W
PLW12  0.26705000 W
PLW13  0.21630999 W

F2 - Processin rameters

k1l 327889a

SF 100.6204350 MHz
EM

WDW

SSB

LB 1.00 Hz
GB

PC 1.40
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Current Data Parameters
NAME Hydro Arylation 1H
EXPNO 9107111
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F2 - Acquisition Parameters
Date_ 20160916
Time 14.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
SOLVENT cDCI3
NS 8
0

SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec
RG 100.41
bW 52.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1

= CHANNEL 11 =:

SFO1 400.1629712 MHz
NUCH 1H

P1 12.85 usec
PLW1 13.10000038 W

F2 - Processing parameters
Sl 65!

SF 400.1605096 MHz
WDW EM

SSB 0
LB 5 0.30 Hz

OH
Ph

3ab

7-1 A 1

2.3390
2.0764
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NAME  Hydro Arylation 13C
EXPNO 10107111
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F2 - Acquisition Parameters
Date_ 20160919
Time 12.26
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 9262
Ds 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz OH
AQ 1.3631488 sec
RG 201.48
Dw 20.800 usec
DE 6.50 usec Ph =
TE 300.0 K
D1 2.00000000 sec
?& 0.03000000 sec
1
3ab
======== CHANNEL H =:
SFO1 100.6304993 MHz
NUC1 13C
P1 9.00 usec
PLW1 61.00999847 W
======== CHANNEL 2 =;
SFO2  400.1621006 MHz T=1=A=1
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CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W
F2 - Processing parameters
sl 32768
SF 100.6204291 MHz
wDw EM
SSBE 0
LB 1.00 Hz
GB o
PC 1.40
T T T T T T T T T T T T | T T T T T
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PROCNO 1
F2 - Acquisition Parameters
Date_ 6092:
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PROBHD 5mm PABBO BB/
PULPROG
TD
SOLVENT coci3
NS 8
DS 0
SWH 9615.385 Hz
FIDRES 0.146719 Hz OH
AQ 3.4078720 sec
RG 65.65 =
ow 52.000 usec Ph
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
Tl 1 3ac Et
= = CHANNEL f1 =:
SFO1  400.1629712 MHz 76B1
NUC1 1H
P1 12.85 usec
PLW1 13.10000038 W
F2 - Processing parameters
Sl 65536
SF 400.1605095 MHz
wDwW EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
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F2 - Acquisition Parameters
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Time 4.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 553¢
SOLVENT CDCI3
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DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz OH
R '3otds
DW 20.800 usec Ph F
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
Di1 0.03000000 sec
TDO 1 3ac Et
= = CHANNEL f1 =
SFO1 00.6304993 MHz
NUC1 13C
P1 9.00 usec
PLW1  61.09999847 W
= = CHANNEL 2 = 7-6-B-1
SFO2  400.1621006 MHz
Nuc2
CPDPRG[2  waltz16
PCPD2 .00 usec
PLW2 13.10000038 W
PLW12  0.26705000 W
PLW13 0.21630999 W
F2 - Processing parameters
SI 32768
SF 100.6204305 MHz
wDwW EM
SSB
LB 1.00 Hz
GB
PC 1.40 J L | | -
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Current Data Parameters
NAME  Hydro A;ylal ion 1H
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PROCNO 1

F2 - Acquisition Parameters
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NSTRUM
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SOLVE NT CDCI 3
NS 8

0
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1
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Current Data Parameters
NAME  Hydro AIT'yIalIon 13C
9307241

EXPNO
PROCNO
F2 - Acquisition Parameters
Ph Date._ 0160922
Time 238
INSTRUM spect
= PROBHD 5 mm PABBO BB/
PULPROG pg30
HO ™ 65536
SOLVENT CDCI3
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cl DS 0
3af SWH 24038461 Hz
a FIDRES  0.366798 Hz
AQ 1.3631488 sec
RG ;
Dw 20.800 usec
DE 6.50 usec
TE 297.7K
D1 200000000 sec
Di1  0.03000000 sec
TDO 1
CHANNEL 1
SFO1  100.6304993 MHz
NUC1 13C
P1 9.00 usec
PLW1  61.09999847 W
CHANNEL 2
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG2  waltz16
PCPD2 90.00 usec
PLW2  13.10000038 W
PLW12  0.26705000 W

PLW13 0.21630999 W
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NAME  Hydro Arylation 1H
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PROBHD 5 mm PABBO BB/
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SOLVENT CDCI3
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RG .54
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g DE 6.50 usec
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Ph D1 1.00000000 sec
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= 1
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NAME  Hydro Arylation 13C
EXPNO 92071441
PROCNO
F2 - Acquisition Parameters
Date_ 20161009
Time 4.26
INSTRUM ect
PROBHD 5 mm PATXI 1H/
Ph PULPROG 20pg30
D
SOLVENT CDCI3
/ NS
DS 4
HO SWH  29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 56.22
CF3 B e
usec
389 TE 303.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL f1 ==.
SFO1 1259077573 MHz
NUC1 13C
P1 9.23 usec
PLW1 244.00000000 W
m= == CHANNEL 2 ==:
SFO2 500.6783527 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 .00 u:
PLW2 13.60000038 W
PLW12 0.08840500 W
PLW13 0.05657900 W
F2 - Processing parameters
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LB 1.00 Hz
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7.3662
7.3340
7.3310
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Current Data Parameters.
NAME_ Hydro Arylation 1H
EXPNO 91071511
PROCNO

F2 - Acquisition Parameters
Date_ 20161007

Time 10.58
INSTRUM spect
PROBHD 5 mm PATXI 1H/
PULPROG zg30

TD 65536
SOLVENT coci3
NS 8

DS 2

SWH 10026.738 Hz
FIDRES 0.152996 Hz
AQ 3.2680619 sec
RG 56.22

DwW 49.867 usec
DE 6.50 usec
TE 3029 K

D1 1.00000000 sec
TDO 1

CHANNEL f1
SFO1 500.6794419 MHz
NUC1 1H
P1 6.45 usec
PLW1 13.60000038 W

F2 - Processing parameters
|

SF 500.6763617 MHz

wDwW EM

SSB

LB

GB

PC

0.30 Hz
1.00

10 9 8 7 6 5 4 2 1 0 ppm
faedi=230or) (=15 (=3 ©o
olgg| [a|g S ]
N[O~ == - o
NONDE-OITWODDW®
7-15-a-1 KRROULNOQOMI vwoow
DONMITANNNO LN T OO W
NROLTONr 00 nbo©
Nr-wWaoowws© oo T OO
TTOOANNNANN™ ™ NI~ Os
—Frrrrrrrrerere Ol S
\\\\V// / W/ Current Data Parameters
NAME_ Hydro Ar}'lmlon 13C
EXPNO 93071511
PROCNO
F2 - Acquisition Parameters
Date_ 161009
Time 525
INSTRUM spect
SECL)E;&; 5 mm A‘l’§$1 H/
24
D 65538" 7
SOLVENT CDCI3
Ph NS 1024
DS
SWH 29761.904 Hz
= FIDRES 0.454131 Hz
HO AQ 1.1010048 sec
RG 87.95
Dw 16.800 usec
DE 6.50 u
TE 303.0K
CN D1 2,00000000 sec
3 a h D11 0.03000000 sec
TDO 1
CHANNEL 1
SFO1 125.9077573 MHz
NUC1 13C
P1 9.23 usec
PLW1  244.00000000 W
CHANNEL 2
SFO2 500.6783527 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 .00 usec
PLW2 13.60000038 W
PLW12 0.08840500 W
PLW13 0.05657900 W
F2 - Plooesalngapsmmeters
El 327
SF 125.8951629 MHz
wDw EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
" Il A
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 9407131
PROCNO
F2 - Acquisition Parameters
bue e
me r
INSTRUM spect Ph
Sﬂeggges mm PA:?OBO BB/
zg
T 4 NOZ
SOLVENT cbci3 HO
NS 8
DS 0
SWH 8012.820 Hz
Flgnes 0.122266 Hz
Al 4.0894465 sec H
RG 114.26 3ai
DwW 62.400 usec
DE 6.50 usec
TE 296.8 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1  400.1629712 MHz
NuCt 1H
P1 12.85 usec
PLW1  13.10000038 W
F2 - Processing parameters
sl 05590
SF 400.1605096 MHz
wDwW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
LA B B B T B L B e B R B A
11 10 9 8 7 6 5 4 3 2 0 ppm
[w]f= ~ (=[] (=} -
] s [ Qe o =
o -l - -
NMTOROIONO =N
A~T=C=1 rrTI O - NONM- 0WA O N O W
"FONOROMOONOD® ~NONO
b Bt o i et o MR - ot
dgodgfagaddnga= N
TTOOONNNNNNN M~ osr
- T NN~
‘\\\\\\\///‘/’ w// Current Data Parameters
NAME  Hydro Arylation 13C
EXPNO 9107131
PROCNO 1
F2 - Acquisition Parameters
Dat 160923
Time .
INSTRUM spect
PROBHD 5mm PABBO BB/
$BLPHOG zgpg30
Ph SOLVENT CDCI3
NS 512
Z NO S 203
2 SWH 24038.461 Hz
HO FIDRES  0.366798 Hz
AQ 1.3631488 sec
RG 201.48
ow 20.800 usec
. DE 6.50 usec
3ai TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
9.00 usec
61.09999847 W
= = CHANNEL f2 =
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2  13.10000038 W
PLW12  0.26705000 W
PLW13  0.21630999 W
F2 - Processing parameters
1] 327
SF 100.6204329 MHz
EM
SSB
LB 3.00 Hz
GB 0
L Lk N I o - J - " "t EC 140
n b b P LRI " Ul L Lt Lo " W "
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm

S42



r7.8096
r7.8024
-7.7871
- 7.7663

Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 9407231
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160919

Time 18.15
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30

D 65536
SOLVENT CDCI3
NS 8

OH 4
SWH 9615.385 Hz
/ FIDRES 0.146719 Hz
AQ 3.4078720 sec
Ph RG 80.54
DW 52.000 usec
T sk
3aj D1 1.00000000 sec
TDO 1
GHANNEL 1
SFO1 400.1629712 MHz
NUC1 1H
P1 12.85 usec
PLW1 13.10000038 W
F2 — Processing parameters
655636
SF 400.1605096 MHz
WDW EM
SSB
LB 0.30Hz
GB 0
PC 1.00
b
T T T T T T T T T T T T T
12 11 10 8 8 7 6 5 4 3 2 1 ppm
M~ |lnjol|o < o
SRS = N
< |—|©|—|+—l— — —
TOTOTTr O OWONDMOONOO0M
MNOOoOULANODOANLONTN TN a0 oo
N DDDNOONTNO T OO ™ (=R 5]
VWOLOOVONONNMNT OGN L
ATMOANS ORI OO O e
T OOMMMOANNNNNANNNNN M~ I~ 0w
—Fr T T mEsETEIEEICEIEITS T e A
‘\\M\xj %n\%”/ \\ / / Current Data Parameters
NAME  Hydro Arylation 13C
EXPNO 9107231
PROCNO 1
F2 - Acquisition Parameters
Date_ 161014
Time
INSTRUM E
PROBHD 5 mm PABBO BB/
PULPROG zgpgﬂu
s 6553
SOLVENT GDCI3
NS 512
D
OH SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48
/ bW 20.800 usec
DE 6.50 usec
Ph TE 300.0 K
D1 2.00000000 sec
Di1 0.03000000 sec
. TDO 1
33] —==——e== CHANNEL f1 =
SFO1 100.6304993 MHz
NUC1 C
T=2=C—1 P1 9.90 usec
PLW1 53.00000000 W
== == CHANNEL 12 =:
SFO2 400.1621006 MHz
NUG2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 0.27963999 W
PLW13 0.22651000 W
g? - ProcessinTQ parameters
SF 100.6204485 MHz
WDW EM
8SB 0
LB 1.00 Hz
GB 0
W PC 1.40
" L " L i | -

T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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5-87-B-1

Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 94069721

7.2912
7.2829
7.2600
7.2429
7.2392
7.2353
7.2271
7.2214

-
o
[}
[Te]
o

6.4924
6.2515
6.2330
6.2150
6.2121
6.1934
6.1755
4.8356
4.8248
4.8114

2.6975
2.6948
2.6835
2.6801
2.6768
2.6739
2.6662
2.6628
2.6583
2.6552
2.0791
2.0711
1.5637

e PP e s N e

PROCNO
F2 - Aoqulsmon Paramemrs
Date, 20170204
Time 11 13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
ol 85536 OH
ESLVENT CDCI3
8
DS 0 AN
SWH 9615.385 Hz Ph
FIDRES 0.148719 Hz
A% 3.4078720 sec
R 114.26
DW 52.000 usec 3ba
DE G 50 usec
TE 0 K
D1 1 00000000 sec
TDO
CHANNEL f1
SFO1 400.1629712 MHz
NUC1 1H
P1 12.85 usec
PLW1 13.10000038 W
F2 — Processing parameters
Sl 65!
SF 400.1605096 MHz
WDW EM
5SB
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T T T T T T
13 12 11 10 9 8 i 6 5 4 3 o 1 0 ppm
0|~ oo — [w] [se]
A A e Q <l e
(o210 | — [aY) —
SO M O
Mt NN 00w ~© OO —
WU —MMO0— )L ~O AW I~
OCNOOCONT MO ~NoIOo o
< s 03 g0 a8 = I~ OO0 FTroo o
SO N NN ~~©om (s}
6-97-B-1 —_rmr T M~~~ R ~
Current Data Parameters ‘\"\'\'\% “//
NAME  Hydro Arylaticn 13C
EXPNO 95069721
PROCNO 1
FE - Aoquws'\t\un Parameters
20170204
|me 22.01
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 65536
SOLVENT CDCI3
NS 024
Ds 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec OH
E\(;iv 201.48
20.800 usec
DE 6.50 usec A
T 300.0 K Ph
B, e
1 X sec
TDO 1 3ba
P1 9.00 usec
PLW1 61.09999847 W
= = CHANNEL f2 =
SFO2 400.1621008 MHz
NUC2
CPDPRG[2 wallz16
PCPD2 90.00 usec
PLWZ 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W
F2 - Processing parameters
| 32768
100.6204234 MHz
EM
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.4053
7.3888
7.3845
7.3671
7.3473
7.3109
7.3066
7.3014
7.2958
7.2893
7.2803
7.2599
7.1458
7.1258
6.5088
6.4691
6.1925
6.1742
6.1553
6.1347
6.1165
4.8216
4.8089
4.7963

2.6829
2.6799
2.6707
2.6662
2.6557
2.6388
2.6201

o
~
o
™
—

1.2083

PSSR RS S L SN E SN

Current Data Parameters
NAME Hydro Argéallon 1H
EXPNO 96069621
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160811
Time 750 Et
INSTRUM spect
PROBHD_5 mm PABBO BB/ OH
PULPROG 2930
TD 65536 N
SOLVENT cDCi3
NS 8
DS
SWH 9615.385 Hz
FIgRES 0.146719 Hz 3b
Al 3.4078720 sec
RG 129.57 ¢
Dw 52.000 usec = B 1
DE 6.50 usec 6-98
TE 9.4 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1 400.1629712 MHz
NUC1 1H
P1 13.20 usec
PLW1 13.00000000 W
F2- Processlngapammetels
sl 655
SF 400.1605100 MHz
wDwW EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T
9 8 72 6 5 4 3 2 1 0 ppm
wnwlw Q| = «@ ~ w -
Q= Q|2 Q Q 2 hr
TN | |- ™ T - (3]
OO ThOWN OO
OhNODODOOWDIOD Mo N ® ~ «© o
OO OWnNNT O ~NOoO N W o D [l
SCRIN-CNGG eI b3 2 &
TOT WO OGS 8 N © e
TTOONANNNANN ~NhNO®™ (] 0 wn
T N~KN < o~ -
SEpEL Sy SRS ~N | |
Current Data Parameters
NAME  Hydro Arylation 13C
EXPNO 96069621
PROCNO
F2 — Acquisition Parameters
Date_ 160814
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
36
SOLVENT CDCI3
NS 3072
B Et
SWH 24038.461 Hz
FIDRES 0.366798 Hz Ph
T s
Dw 20,800 usec \
DE 6.50 usec
TE 3003 K HO
31 2.00000000 sec
11 0.03000000 sec
DO 1 3bc
CHANNEL f1
SFO1 100.6304983 MHz
NUC1 13C
P1 9.90 usec
PLW1 53.00000000 W
= CHANNEL f2 ==
SFO2 400.1621006 MHz.
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLWZ 13.00000000 W
PLW12 0.27963999 W
PLW13 022651000 W
EE - Processing parameters
1
SF 100.6204284 MHz
WDW EM
55B
LB 1.00 Hz
GB L
FC 140 sl weablle il
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.3864
7.3820
7.3637
7.3590
7.3487
7.3439
7.3400
7.3185
7.3085
7.3037
7.2939
7.2884
7.2599
6.5116
6.4719
6.1966
6.1776
6.1599
6.1573
6.1381
6.1205
4.8252
4.8181
4.8061
4.7936
4.7872
2.6854
2.6818
2.6759
2.6725
2.6683
2.6645
2.6567
2.6543
2.6379
2.6350
2.0658
2.0578
1.3116

Current Data Parameters

NAME  Hydro Arylation 1H
EXPNO Y 9506‘3851
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160822
Time 16.37
INSTRUM spect

ABBO BB/

PROBHD 5mm
ULPI

Pi 30
T iy
SOLVENT CDCI3
NS 16
DS 0
SWH 9615.385 Hz B
FIDRES  0.146719 Hz u
AQ 3.4078720 sec OH
RG 145.29
DwW 52.000 usec SN
DE 6.50 usec Ph
TE 300.0 K
D1 1.00000000 sec
e ! 3bd
CHANNEL f1
400.1629712 M 2
1H 6-98 E 1
12.85 usec
13.10000038 W
;?—Prccessin parameters
SF 400.1605096 MHz
wDw EM
SSB
LB 0.30 Hz
GB
PC 1.00
A _JL LJL.. LJ L
T T T T T T T T T T
9 8 7 6 5 4 3 1 0 ppm
|0 | (o o 0 [2e) 7=}
NN Q< e Q < <
wis | |~ - (3] - -]
OVVWOOrONr—=D
DNV IDRMOO ~NoNoO o ©w
VMIDNOON®ON MO NN n ~o
noWIVWEgan segi g 5o
g¥iggangdgy ] N o=
D ONNNNNN NI o g
rTrrFrTFrTFEFEFTEEYT™ N~~~ T 0o
Current Data Parameters
NAME_ Hydro Arylation 13C
EXPNO 9503851
PROCNO
F2 - Acquisition Parameters
Date_ 0160825
Time 517
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG pg30
D 6553
SOLVENT CDCI3
NS 1024
DS 0
SWH 24038.461 Hz {Bu
FIDRES 0.366798 Hz OH
Ag 1.3631488 sec
R 201.48
oW 20.800 usec N
DE 6.50 usec Ph
TE 300.0 K
D1 2.00000000 sec 3bd
D11 0.03000000 sec
TDO 1
CHANNEL f1 6-98 E 1
SFO1  100.6304993 MHz
NUC1 13C
P1 9.00 usec
PLW1  61.09999847 W
CHANNEL f2
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG[2  waliz16
PCPD2 90.00 usec
PLW2  13.10000038 W
PLW12  0.26705000 W
PLW13  0.21630999 W
F2 - Processing parameters
1] mgape
SF 100.6204257 MHz
WDW EM
§SB
IE;% 1.00 Hz
3 1,40 A mi . . - .
T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.4031
7.3971
7.3819
7.3769
7.3653
7.3601
7.3503
7.3453
7.3116
7.3059
7.2978
7.2898
7.2743
7.2600
6.8871
6.8836
6.7808
6.7772
6.7608
6.7571
6.7449
6.7250
6.4320
6.3925
6.0619
6.0433
6.0252
6.0229
6.0039
5.9860
5.9381
4.8118
4.7977
4.7938
4.7799
2.6571
2.6526
2.6489
2.6433
2.6398
2.6333
2.6303
2.6264
2.6228
2.6143
2.6115
2.0728

T Teeee———TT——  ———

6-100 C 1

Current Data Parameters
NAME_ Hydro Arylation 1H
EXPNO 930610031
PROCNO 1

F2 - Acquisition Parameters
Date 20160905

Time 14.13
INSTRUM |

ect
PROBHD 5 mm PABBO BB/
PULPROG 30 O/\
D 65531
SOLVENT " cocia O
DS 0 Ph
SWH 9615.385 Hz
FIDRES  0.146719 Hz
AQ 3.4078720 sec N
RG 129.57 HO
Dw 52000 usec

5 usec
TE 300.0 K
D1 1.00000000 sec 3be
TDO 1

== CHANNEL f1 ==
11629712 MH:
1H

P1 12.85 usec
PLW1 13.10000038 W
F2 - Processing parameters

Ll
SF 400.1605096 MHz
WDw EM

SSB 0
LB 0.30 Hz
GB (1]
PC 1.00
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
NGB P=RIC-1BR o o <
har] o] ] e I B < Q=
=[N~ - (3] -
ANATODNONOD T — N
DD DT OONNNO — N WO nTom -
OONOBNDOD—ND —©W©r— VOoOMmO <
ceccmnikaNener KO3IS 2 6-100-C-1
ONTOrrO 0T O | Ao <
TITTOOANNANNNO OO NI~ 0o [v]
—Trrrrrrrrrrrerere NM~MMN <t
Current Data Parameters ~\\\ ‘\\\/ /// / / / W/
NAME  Hydro Arylation 13C
EXPNO 940610031
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160911
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
T 6 O'——\
SOLVENT CDCI3 O
NS 1024
DS 0
SWH 24038.461 Hz Ph
FIDRES 0.366798 Hz
AQ 1.3631488 sec X
RG 201.48 HO
DwW 20.800 usec
DE 6.50 usec
TE 300.0 K 3be
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6304993 MHz
NUC1 13C
P1 9.00 usec
PLW1 61.09999847 W
CHANNEL f2
SFO2  400.1621006 MHz
NUC2
CPDPRG[2 wallz16
PCPD2 90.00 usec
PLW2  13.10000038 W
PLW12 0.26705000 W
PLW13  0.21630999 W
F2 - Processing parameters
sl 32768
SF 100.6204272 MHz
WD EM
SSB
LB 1.00 Hz
GB 0
PC 1.40
' . el I
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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Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 93069811
PROCNO
F2 - Acquisition Parameters
Date_ 20160822
Time 16.28
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
EOLVENT ssssgncn
NS 8 & |
DS 0 Ph
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec
RG 129.57 AN
bW 52.000 usec HO
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec 3bf
TDO 1
CHANNEL 1
SFO1  400.1629712 MHz
NUC1 1H
P1 12.85 usec
PLW1  13.10000038 W
F2 - Processing parameters
sl 05596
SF 400.1605089 MHz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
m(wo|m ~|le o [T} =
o589 (=[S S o &
oo - - o -
NOMOITOHD DO
NTNHNOWOMANON® -o M -
Indog9yand ~O N © ©
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R e L N S < 6-98 A 1
Current Data Parameters l\'i\\ﬁN% W/‘
NAME_ Hydro Arylation 13C
EXPNO 31063611
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160825
Time 1.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 536
SOLVENT cDCI3
NS 1024 Cl
DS 0 Ph
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec N
RG 201.48
DW 20.800 usec H O
e SOk
D1 2.00000000 sec 3bf
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1  100.6304993 MHz
NUC1 13C
P1 9.00 usec
PLW1  61.09999847 W
CHANNEL 2
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG[2  wallz16
PCPD2 90.00 usec
PLW2  13.10000038 W
PLW12  0.26705000 W
PLW13  0.21630999 W
F2 - Processlng parameters
] 32768
SF 100.6204247 MHz
EM
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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Current Data Parameters
NAME ANTI-H1

EXPNO 990
PROCNO 1
F2 - Acquisition Parameters
Date_ 161021
Time 3
INSTRUM spect OH
PROBHD 5 mm PABBO BB/
.%LPHOG 2930
SOLVENT CDCI3
NS 8 NO2
Ds 2 i
SWH 8012.820 Hz 3b|
FIDRES 0.122266 Hz
AQ 4.0894465 sec
Ri 145.29
bw 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
DO 1
CHANNEL f1
SFO1 400.1629712 MHz
NUCT 1H
Pi 13.20 usec
PLW1 13.00000000 W
F2 - Processing parameters
SF 400.1605095 MHz
wow EM
558
LB 0.30 Hz
GB
PC 1.00 ul A
L
T T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 ppm
Q=Moo O~ o w (=]
] ] it B e R A B = = =]
==~ - - o -
RNNNQNWQY—FQW
- BN QOONO 0% D Roxy P
BOOINT-rPIHOOW =S Seaa a
4-97-B TTOOMONNNNNNA NNO® o
T NN~ S
Current Data Parameters \\‘\'\\\l ///// “ / /
NAM, ANTI-13C
EXPNO 9504654
PROCNO 1
F2 - Acquisition Parameters
Date 20161029
Time 10.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
™ 65536
ﬁgLVENT MCDC:‘TJ‘
2048
DS 0 OH
SWH 24038461 Hz
FIDRES 0.366798 Hz S
AQ 1.3631488 sec NO
% we g
. usec H
DE 6.50 usec 3bl
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6304993 MHz
NUCT 13C
Pi 9.90 usec
PLW1 53.00000000 W
CHANNEL 2
SF02 400.1621006 MHz
NUCc2 1H
CPDPRG([2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 0.27963998 W
PLW13 0.22651000 W
F2 - Processing parameters
S/ 32768
SF 100.6204237 MHz
wow EM
858 0
LB 1.00 Hz
GB 0
PC 1.40
‘ i VR SATEY bk "
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

549
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5810
5597
4757
4607
4428
4400
7.4291

3889
3696
7.3510
3284
3110
2939
6923
6527
3871
3688
3501
3293
6.3112

4.8821
4.8662
4.8503

Current Data Parameters
NAME ANTI-H1
EXPNO 1080
PROCNO 1

F2 - Acquisition Parameters
Date. 609

2.7522
2.7352

<

2.7180

—2.1068

Time 18.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930 OH
0 65536
SgLVENT CDCI3 S
L 8
DS 0
SWH 9615.385 Hz -
FIDRES ~0.146719 Hz 3bj
AQ 34078720 sec
RG 114.26
ow 52.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
SFO1 400.1629712 MHz
NUCT H
P1 12.85 usec
PLW1 13.10000038 W
F2 - Processing paramelers
S 65536
SF 400.16805095 MHz
wow EM
8sB
LB 0.30 Hz
GB
PC i.00
T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 ppm
o= ol (o] [+ o -~ ™
qlg|=|a|g| (9|8 S sl |9
S-S~ [+~ - o -
M OT DWW -0~
SEROOVAORDNEGRY QOogIs Q
4-97-A TYTOD GO OIS OO0 S=no «
TOMOOANNNANANNANNNN [l [v]
Y PR PR PR PR PR PR YR yE ym oyE P P oy P Lol S s
Current Data Parameters \M% N/ /
NA ANTI-13C
EXPNO 910465
PROCNO ;s
F2 - Acquisition Parameters
Date_ 160919
Time 259
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG Z2gpg30
ggLVENT sﬁésgDClﬂ
Ng 512 OH
D: Q
SWH 24038461 Hz N
FIDRES 0.366798 Hz
AQ 1.3631488 sec .
R 201.48 3bj
ow 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= == CHANNEL f1 ==
SFO1 100.6304993 MHz
NUC1 13C
P1 9.00 usec
PLW1 61.09999847 W
= == CHANNEL 2 ==
SFO2 400.1621006 MHz
NUC2 H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W
F2 - Processing parameters
! 32768
SF 100.6204259 MHz
wow EM
8SB 0
LB 1.00 Hz
GB o
PC 1.40
n e " J =L J
T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S50



7.3958
7.3766
7.3376
7.3195
7.2998
7.2599
7.2582
7.2394
7.2221
6.5908
6.5511
6.2543
6.2373
6.2146
6.1976

4.3026
4.2861
4.2699
4.2532

/
N

1.6737
1.6565
1.6446
1.6374
1.6202
1.6071
1.5924
1.5736
1.4237
1.3825
1.3700
1.3473
1.3369
1.3210
1.3005
1.2653
0.9061
0.8908
0.8729

e \pinsias

Current Data Parameters

NAME Hydro Arylation 1H
EXPNO 95072021
PROCNO
F2 - Acquisition Parameters
Date_ 20161101
Time_ 15.37
INSTRUM s
PROBHD 5 mm PABEO BB/
PULPROG 2930
SOLVENT cpeia
NS
DS
SWH 9615.385 Hz
FIDRES _ 0.146719 Hz
AQ 3.4078720 sec
OH BW 53000
usec
'II?E 6.50 usec
H3C = D1
TDO
3ca
P1 13 zo usec
PLW1 13.00000000 W
7-20-B 1 F2 - Processing parameters
s
SF_ 400.1605089 MHz
WD no
SSB 0
LB 0 Hz
GB 0
PC 1.00
R l\..._. S ——
T T T T T T T T T T T T T T T T T T T
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm
(™| =] o™ o] (v =)
o=Q Ql (< Q = -
o - |- - o) | ]
Or~0nWn~
T I0N WO - [ -E=N| nggmm %
— O © 0O 0O MW o o ®©
ok NOOWn ~NO<o ~——OdNr+- K~
Oogw~© el el .S anhs
MOMOONNA NI~ Om NN
- [ N MmMONNN  ~
Current Data Parameters
NAME  Hydro Arz‘lglon 13C
EXPNO
ROCNO
F2 - Acqul:ltlcn Parameters
D 20161102
INSTRUM spect
ROBHD 5 mm PABBO BB/
PULPHOG zgpg30
6553
soLVENT CDCI3
NS 4
DS 0
SWH 24038.461 Hz
FIDRES  0.366798 Hz
Ag 1.3631488 sec
R 201.48
DW 20,800 usec OH
D1 2.00000000 sec H;C =
D11 0. oaoooooo sec
TDO
CHANNEL f1
100.6304993 3ca
iy
.90 usec
53.00000000 W 7-20-B-1
== CHANNEL f2 ==
400. 1621006 MHz
NUC2
CPDPRG[2 waltzﬂi
PCPD2 90.00 usec
PLW2  13.00000000 W
PLWi2  0.27963999 W
PLW13  0.22651000 W
-§|2 - Processin arameters
SF 100.6204294 MHz
WDW EM
SSB 0
LB 1.00 Hz
PC 1.40
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 950
PROCNO 1

F2 - Acquisition Parameters
Date_ 16110

Time o

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 30

D 65536
SOLVENT CcDCI3
NS 8

DS
SWH 9615.385 Hz
FIDRES  0.146719 Hz
Q 3.4078720 sec
RG 100.41
bw 52.000 usec
DE 6.50 usec =
TE .0 K
Di 1.00000000 sec
TDO 1 OH
CHANNEL f1 3da
SFO1  400.1629712 MHz
NUC1 1H
P1 13.20 usec 4-108-B
PLW1  13.00000000 W
F2 - Processin rameters
S|
SF_ 400.1605095 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T
9 8 7 6 5 4 3 1 ppm
™(w|o ol - ol @ ==
MmN Qe b N= N Nj=
NN | - - - ™™
DTS OLW
DT O® = N T OMO n © o v
NOoOONO®M © O M o~ ® ©
285388 52883 =y 33
NN~ ® TR c N @ o ©
MmONNNN NNO O oo o o N~
- NSNS ™ o ™=
Current Data Parameters \ \ \\// N// | | \ /
NAME ANTI-13C
EXPNO 920
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161101
Time 21.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
T 65!
SOLVENT €DCI3
NS 193
DS 0
SWH 24038.461 Hz
FIDRES  0.366798 Hz
AQ 1.3631488 sec
RG 201.48 =
DW 20.800 usec
TE 300K
D1 2.00000000 sec OH
Di1 0.03000000 sec
TDO 1 3da
CHANNEL 1
SFO1  100.6304993 MHz
NUC1 13C
P1 9.90 usec 4-108 B
PLW1  53.00000000 W
CHANNEL f2
SFO2  400.1621006 MHz
Nuc2 1H
CPDPRG[2  wallzi6
PCPD2 90.00 usec
PLW2  13.00000000 W
PLW12  0.27963999 W
PLW13  0.22651000 W
F2 - Processin arameters
] 32788
SF 100.6204235 MHz
wDwW EM
SSB
LB 3.00
Hk | |
T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME Hydro Arylation 1H
EXPNO 9307221
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160919

Time 18.11

INSTRUM 8|

ect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT cDCi3
NS 8

[=2]
©
wn
@
~

—2.0388
—1.7805

DS 0 H C
SWH 9615.385 Hz 3 OH
FIDRES 0.146719 Hz
AQ 3.4078720 sec P
RG 89.7
ow 52.000 usec
6.50
3ea
SFO1  400.1629712 MHz -
NUC1 1H 7-2 B 1
P1 12.85 usec
PLW1 13.10000038 W
;Iz—Processln rameters
SF 400.1605098 MHz
wDw EM
SSB
LB 0.30 Hz
GB 0
PC 1.00
I B e AR EE S B S S | e T B EAsnEmE T
11 10 9 8 7 6 5 4 3 2 1 0 ppm
o [=11""] NI~
s Qo o
ojoo -0 ™
NNV OTODD
NOTOTONNO®M QOO o
Fror0 >
COOOONNNSOLWY N ] H
FOONNNNNNN ~NMN~os -]
—_rrrr T N~~~ N
Current Data Parameters
NAME  Hydro A%lion 13C
EXPNO 9407221
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160922
Time 9.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG pg30
;gLVENT 5553CD(!I!i
NS 512 H4C
DS 0 3% JOH
SWH 24038.461 Hz =
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 1.48
bW 20.800 usec
T ek
Di 00000000 sec 3ea
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =. i, i, - T
100.6304993 MHz 7-2-B-1
C
P1 9.00 usec
PLW1 61.09999847 W
== = CHANNEL f2 =
SFO2 400.1621006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W
F2 - Processin, rameters
sl mgﬂm
SF 100.6204315 MHz
wDw EM
SSB
LB 1.00 Hz
GB
PC 1.40 " "
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pp

S53



Current Data Parameters
NAME  Hydro Arylellon 1H
EXPNO 98

PROCNO
F2 - Acquisition Parameters
Date_ 20160920
Time 227
INSTRUM
PROBHD 5mm AEEO BB/ OH
PULPROG 30
TD 65536 =
SOLVENT coci3
NS 8
DS
SWH 8012.820 Hz
FIDRES 0.122266 Hz 3fa
Ag 44 0&94&65 sec
R
DW 62,400 usec 7-3-B-1
DE 6.50 usec
TE 296.4 K
D1 1.00000000 sec
TDO 1
c EL 1
SFO1 400.1629712 MHz
NuC1
P1 12 usec
PLW1 13.10000038 W
F2 - Processing parameters
Sl 65556
SF 400.1605096 MHz
WDwW EM
SsB 0
LB 0.30 Hz
GB [}
PC 1.00
N
T T T T T T T T T T T
12 11 10 9 8 i 5 4 3 2 1 0 ppm
~Oojmo ~
@ *
0 D= o
NoOomwoNOoOOMOTOD
NOT-OVONROOOoOOWLOM ;M
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GO DBDOMNNN© L ]
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TR YR YE YR yE yEm oym oy oy [ o L
Current Data Parameters
NAME  Hydro A;ylmlon 13C
EXPNO 9407321
PROCNO 1
F2 - Acquisition Parameters
Dal 20160922
INSTRI.IM
PHOBHgGS mm ABBO BB/
PULPR 2
T Eﬂgpg
SOLVENT CDCI3
NS 1024
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48
Dw 20.800 usec
DE 6.50 usec
TE 297.6 K
D1 2.00000000 sec OH
D11 0.03000000 sec
TDO 1 =
CHANNEL f1
SFO1 100.6304993 MHz
e o
.00 usec
PLWI  61.08999847 W 3fa
CHANNEL 2
ﬁfl%% 400.162H1 006 MHz
1 _
CPOPRGI2  waltz1s 7-3B1
PCPI 90.00 usec
PLW 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W
F2 Processlngaparamelers
SF 100.6204301 MHz
wDw EM
SSB
LB 1.00 Hz
GB 0
PC 1.40 i
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0 ppm

S54



7.7916
7.7874
7.7752
7.7709
7.7664
7.3121
7.3074
7.3033
7.2922
7.2909
7.2853
7.2827
7.2678
7.2600
7.2464
7.2384
7.2353
7.2284
6.4591
6.4195
6.0465
6.0306
6.0147
6.0069
5.9910
5.9751
4.6213
4.6062
4.5910
3.7729
3.7692
3.7571
3.7535
3.7413
3.7377
2.4142

e T T

Current Data Parameters
NAME Hydro Arylation 1H

EXPNO 940610241
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160912
Time 16.59
INSTRUM
PROBHD 5 mm FABBO BB/
PULPROG 2930
D 65536
SOLVENT coci3
NS 8
DS
H 9615.385 Hz
FIDRES  0.146719 Hz
AQ 3.4078720 sec
RG 00.41 =
DW 52.000 usec TsHN
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TD 1
3ga
CHANNEL f1
35%1' 400.1 ﬁeﬂ 2 MHz
P1 12.85 usec 6-102 D 1
PLW1 13.10000038 W
F2 - Processil rameters
S| 05590
SF 400.1605096 MHz
wDwW EM
SSB
LB 0.30 Hz
B
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
< o 0] [~ © < o
] r~ Q<@ < o e
~ - - ™ (3] [
TNDNONOOO ™
—FrfTrrOO NN -0 ) )]
TOWVWODOOANOOT [ E=E] - <
YNN-mROOoMnAN [ S @ a
OO0 DB O T qan9 0 0
TOMONNNNNN NN O ) -
—_———— [N N < ~
Current Data Parameters \N\\\//// \‘/
NAME Hydm Arymuon 13C
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160917
Time
INSTRUM
PROBHD. 5 mm | ABBO BB/
PULPROG zgpg30
™D 65536
SOLVENT cDbci3
NS 2048
DS 0
SWH 24038.461 Hz
FIDRES  0.366798 Hz
AQ 1.3631488 sec
RG 201.48
DwW 20,800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
_?_3 :) 0. 0301110000 sec P
TsHN
SFO1 100.6304993 MHz
13C
3ga
6-102 D 1
NUC2 1H
CPDPRG[2  wallz16
PCPD2 90.00 usec
PLW2  13.10000038 W
PLW12 0.26705000 W
PLW13  0.21630999 W
F2 - Processin, rameters
sl 32708
SF 100.6204282 MHz
WDW EM
SSB
L 1.00 Hz
GB
PC 1.40
. o ] J .
T T T T T T T T T T T T T T T T T T 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.3585
7.3543
7.3495
7.3371
7.3345
7.3199
7.3147
7.3022
7.2981
7.2864
7.2828
7.2601
7.2535
7.2497
7.2456
7.2381
7.2320
7.2180
7.2145
7.2108
6.5295
6.4899
6.2181
6.2022
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e e o e O

Current Data Parameters

NAME  Hydro A?Iallon 1H
EXPNO 9207141
PROCNO 1
F2 - Acquisition Parameters
Dale_ = 20160919
Time 18.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
T 65536
SOLVENT coeI3
N 8
DS 0 =
SWH 9615.385 Hz AcHN
FIDRES  0.146719 Hz
AQ 3.4078720 sec
W §2000
.| usec
DE 6.50 usec 3ha
DT 1.05000000 1p1
. sec 7=
TDO 1 b
======= CHANNEL f1 =
SFO1  400.1629712 MHz
NUC1 1H
P1 12.85 usec
PLW1  13.10000038 W

F2 - Processing parameters
sl 65!

—2.0199

SF 400.1605096 MHz
wDwW EM
SSB
LB 0.30 Hz
GB
T T T | | T T T T T
10 9 8 7 6 5 4 3 2 0 ppm
w0l ol (o] |~ () =)
qalgl  |8|8] |= < -
<l ] o ©
[¥) QWM S —
o MDA O~ <+ © © ['e) o
~ — 0T Mma ~Q v @ «©
7-1 D 1 = ONORT © SOy = =
- - <] © o 0 I O W6 Rl P k]
~ M MOANNANN M~ I~ © — ]
Current Data Parameters v bl el il s PP P < o
NAME  Hydro Ar;\aticn 13C
EXPNO 9607141
PROCNO 1
F2 — Acquisition Parameters
Date_ 20160925
Time 0.26
INSTRUM s'gect
PROBHD 5 mm PABBO BB/
PULPROG
D 5!
SOLVENT CDCI3
NS 2048
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG i
DwW 20.800 usec
DE 6.50 usec
E ook
| Sec
D11 0.03000000 sec =
00 i AcHN
c f
SFO1 100.6304993 MHz
NUC1 13C
P1 9.00 usec 3ha
PLW1 61.09999847 W
CHANNEL f2
SFO2 400.1621006 MHz
ucz 1H
CPDPRG[2  walz16
PGPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W
F2 — Processing parameters
32768
SF 100.6204293 MHz
WDwW EM
SSB
LB 1.00 Hz
GB
PC 1.40
. 1 L) l . ih
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O ppm



7.3788
7.3755
7.3576
7.3204
7.3157
7.3022
7.2829
7.2601
7.2374
7.2343
7.2313
7.2211
7.2164
7.2012
7.1983
6.5250
6.4854
6.3498
6.3351
6.3204
6.3102
6.2955
6.2808

T ——— e

Current Data Parameters
NAME  Hydro A[,ylatlon 1H
EXPNO 9307931
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160927

17.25

Time
INSTRUM spect
'ABBO BB/
zg30

PROBHD 5mm
PULPROG
TD 65536
SOLVENT CDCI3
NS 8
9615.385 Hz
0.146719 Hz
AQ 3.4078720 sec

80.54
52.000 usec
6.50 usec

300.0 K
1.00000000 sec
1

= CHANNEL f1 =:
400.1629712 MHz
H

‘=.§F01
NUC1

P1 12.85 usec

PLW1  13.10000038 W

F2 - Processin rameters

sl 55590

400.1605095 MHz
EM

0.30 Hz
1.00

n

3.4893
1.9014

7-9-C1

130.9050
129.8546
128.6662
127.4538
126.3601

_~137.2146

/
\

Current Data Parameters
NAME  Hydro A%mlon 13C
EXPNO 9107931
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161001

Time 1.1
INSTRUM L
PROBHD 5 mm
PULPROG
TD
SOLVENT
NS

ct
'ABBO BB/
Pg30
CDCI3
2048
0
24038.461 Hz

0.366798 Hz
1.3631488 sec
201.48

DS
SWH
FIDRES
Al
20.800 usec
6.50 usec
296.8 K
2.00000000 sec

0.03000000 sec
TDO 1

CHANNEL f1
SFO1 100.6304993 MHz
NUC1
P1

PLW1

13
9.00 usec
61.09999847 W

CHANNEL f2
SFO2 400.1621006 MHz
NUC2 1H
CPDPRG[2
PCPD2
PLW2

PLW12
PLW13

waltz16
90.00 usec
13.10000038 W

0.26705000 W

0.21630999 W
F2 - Processing parameters

327¢
100.6204279 MHz
EM

1.00 Hz

" e e J L

77.4777
77.1601

76.8422

b
e

2.02

44,2832

T T T T T T T T
160 150 140 130 120 110 100 90

80
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7.0592
7.0541
7.0508
7.0493
7.0407
7.0366
7.0238
6.3968
6.3572
5.8808
5.8623
5.8439
5.8417
5.8228
5.8047
5.1542
5.1380
4.7258
4.7088
4.6920
4.6753
2.5831
2.5801
2.5649
2.5629
2.5467
2.3298
2.2426

T ——S T ———

4-98-B

Current Data Parameters

NAME ANTI-
EXPNO 1030145
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160914

Time 1849
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
il 65536
SOLVENT CDC13
NS 8
Ds 2
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 80.54
bw 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1

SFO1 400. fﬁﬁi712 MHz
1

P1 12.85 usec
PLWT 13.10000038 W

F2 — Processing parameters

SI 65536

SF 400.1605096 MHz
DW EM

B 0
LB 0.30 Hz

TsHN

3ja

GB
PC 1.00
T LJ o |
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
OYMm O~ (= (=] o [+=] O =
QT =2 2 o @ Q@
N~ [~ - o o NN
BANOOMNTSTS "N rrr—OMOVON
—ahegohysobd SR Reyg e 3 e
SO OSSOSO ORNNN GGG o = o ) o
4-98-B TOOOOOOANANNANNNNNN Rklﬂ [5] (=] -,
TrrrrrrrTrrrrTrrrsITrTET T r~ 0 < N -
Current Data Parameters \Kﬁk\\ W \l/ | | \ /
NA ANTI-13C
EXPNO 970
PROCNO 1
F2 - Acquisition Parameters
Date 20160919
Time 4
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gPg30
D 65536
SOLVENT CDCI3
NS 512
D3 0 TsHN =
SwWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48
bow 20.800 usec A
DE 6.50 usec 3] a
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO i
CHANNEL f1 ========
SFO1 100.6304993 MHz
NUCT 13C
P1 9.00 usec
PLW1T 61.09999847 W
CHANNEL f2
SFG2 400.1621006 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLWI12 0.26705000 W
PLW13 0.21630999 W
F2- Pmcessing parameters
SI 32768
SF 100.6204263 MHz
wow EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40 ‘
!V — : ; Loe ;
g . y
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 S50 40 30 20 10 ppm
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Current Data Parameters
NAME  Hydro Ar¥lallun 1H
93071851

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20161024

Time 17.26
INSTRUM S

ect
PROBHD 5 mm PABBO BB/
PULPROG 2930

5.

SOLVENT CcDCI3

NS 8

DS 0

SWH 9615.385 Hz

FIDRES 0.146719 Hz

Al 3.4078720 sec
80.54

DW 52.000 usec

'IQE 6.50 usec TSH N =

300.0 K
D1 1.00000000 sec
1

S G Cila
R % 3ka

P1 13.20 usec

PLW1  13.00000000 W 719 B 1
F2 - Processing parameters

S| 65

SF_ 400.1605099 MHz

wow EM

§s$B 0
LB 0.30 Hz

0
PC 1.00

%
/
|
/

2.2515
2.2341
1.1639
1.1474

2.11
7
1.00
1.02
1.00
1.08

N

143.3016
38.0462
37.0581

/i
7
e

133.6585
129.7438

~—-128.5752

!

127.4939
127.1897
126.2710
125.1571
77.4776
77.1600

76.8423

Current Data Parameters
NAME Hydro Arylation 13C
EXPNO 100071921
PROCNO 1

F2 - Acquisition Parameters
Date. 20161025

Time 13.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536

SOLVENT CDCI3
NS 512

WH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec

201.48

Dw 20.800 usec
DE 6.50 usec
e TsHN

2.00000000 sec
D11 0.03000000 sec
1

CHANNEL f1
100.6304993
NUC1 13C
P1 9.90 usec
PLW1 53.00000000 W

CHANNEL f2
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 0.27963999 W
PLW13 0.22651000 W

Hz

52 - Processing parameters
1

SF 100.6204279 MHz
WD EM

——49.8255

=

CHs;
3ka

—40.7160

7-19-B-1

3.04

21.7943
21.6109

ppm

w
SSB 0
LB 3.00 Hz . N
By

ol
PC 1.40

T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60
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Current Data Parameters
NAMI

Hydro Arylation 1H
EXPNO 96072041
PROCNO 1

F2 — Acquisition Parameters
Date 20161025

Time 17.27

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zg

SOLVENT cDCI3

N ; TsHN Z
WH 9615.385 Hz

FIDRES 0.146719 Hz

AQ 3.4078720 sec

RG 31.99

bW 52.000 usec

DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1 3'3

CHANNEL f1 Et = o

SFO1 400.1629712 MHz LR

NUC1 1H

P1 13.20 usec

PLW1 13.00000000 W

;f ~ Processin rameters

SF 400.1605092 MHz
WDW EM

0 ppm
=) o - - ] o|(x <
Qo9 Q Q < < cfle <Q
oilo|od [ - - - - ) o
NTANMODDNOTONOD WM
OTrONINOOANN~DOAN T D 0 M © o 0 0 I~
OOITRANRNNONN=MO o= < o N 1B O
SaaqauoomqnagsNGOMa Rox Q = o o =
BANNNOOONNNOO S ] © o n o n Q
TLTOOMOONNNNNNANN ~NN~ O N~ - 0 = W
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Current Data Pammelmh‘\\\\ /W% \V ‘ ‘ ‘ ‘ |
NAME  Hydro Armlon 13C
EXPNO 95072041
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161026
Time 14.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zegpgso
TD 531
SOLVENT cDCI3
NS 512
DS 0
FIORES 20366790 1
E |z
AQ 1.3631488 sec TsHN =
RG 201.48
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL 1 3la
SFO1  100.6304993 MHz
NUCT 13C Et
P1 9.90 usec
PLW1  53.00000000 W
7-20-D-1
CHANNEL 2
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 .00 usec
PLW2  13.00000000 W
PLW12  0.27963999 W
PLW13  0.22651000 W
;’T’ ~ Processin arameters
SF 100.6204316 MHz
wDw EM
$SB 0
LB 3.00 Hz
GB 0
PC 1.40
e
AN e i i oo A S Vaniiesbepisiobeton
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.8047
7.7846
7.5388
7.5171
7.4970
7.3985
7.3803
7.3612
7.3198
7.3018
7.2867
7.2666
7.2599
7.2408
7.2034
7.1845
7.1587
71175
7.0139
6.9737
2.2087

%

‘Current Data Parameters
NAME  Hydro Arzlatlun 1H
EXPNO 93072131
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161031

Time 15.14
INSTRUM S|

t
PROBHD 5 mm PABBO BB/
PULPROG zg30
65536

SOLVENT coei3
NS 8

DS 0

SWH 9615.385 Hz

FIDRES 0.146719 Hz
A 3.4078720 sec
114.26

RG
DW 52.000 usec
\ DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
NHAc
= CHANNEL f1
SFO1  400.1629712 MHz
NUC1 1H
dma P1 13.20 usec
PLW1  13.00000000 W
7-21 C 1 F2 - Processing parameters
sl 65536
SF 400.1605096 MHz
WDW EM
SSB
LB 0.30 Hz
GBE 0
PC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
NEIRIGIRIINES e
QNN INQ <
e IR R ™
< DNOMNNONON®OO®MN
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«Q mhhSooINONN©O ~oy =
] NI < OO 00w LW M T 9 «
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Current Data Parameters
NAME  Hydro Arzlmlon 13C
EXPNO 92072131
PROCNO 1
F2 = Acquisition Parameters
Date_ 61101
Time 3
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG ngpg30
Tl 6553
SOLVENT CDCI3
NS 1024
DS
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48
DW 20.800 usec
DE 6.50 usec
\
NHAc
~ 3ma
SFO2  400.1621006 MHz
Nuc2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2  13.00000000 W
PLW12  0.27963999 W
PLWI3  0.22651000 W
;2 - Processing parameters
SF 100.6204279 MHz
wow EM
SSBE 0
LB 1.00 Hz
GB 0 A
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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7.5550
7.5507
7.5356
7.5314
7.4082
7.3908
7.3866
7.3724
7.3681
7.3531
7.2948
7.2921
7.2893
7.2781
7.2738
7.2690
7.2600
7.2555
7.1805
7.1765
7.1575
7.1421
7.1381
7.1163
6.9883
6.9867
6.9696
6.9508
6.9491
6.8272
6.8248
6.8071
6.8048

Current Data Parameters
NAME_ Hydro Arylation 1H
EXPNO 960610421

PROCNO

F2 - Acquisition Parameters
Date_ 160914

Time 1817
INSTRUM spect

PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CcDCI3
NS 8

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 89.7

Dw 62.400 usec
DE 6.50 usec

TE 300.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL 1 =:
400.1629712 MHz
H

1
12.85 usec
PLW1 13.10000038 W

F2 - Processing parameters

Sl 65536

SF 400.1605095 MHz
EM

LB 0.30 Hz
0
PC 1.00

™

OH
3na

1 10

Current Data Parameters
NAME_ Hydro Arylation 13C
EXPNO 940610421
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160917

Time ¥

INSTRUM spect
PROBH(I)JG 5 mm PABBO BB/
PULPR pg30

TD 655322

SOLVENT CDCI3
N 2048

DS

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48

bw 20.800 usec
DE 6.50 ugec
TE 300.0 K

D1 2.00000000 sec

P1 9.00 usec
PLW1 61.09999847 W

NU: 1
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W

F2 - Processing parameters
SF 100.6204286 MHz
wDw EM

SSB 0
LB

GB 0
PC 1.40

1.00 Hz

—153.1524
137.7390

130.2655
128.7869
127.7314
127.3454
126.6854
124.8566
123.1643
121.2697
116.0890

T T

8 7

~[(n(n|©| TS
".".".c?:j;‘
oslod| |||

/
/
2\
%

l

T

6 5

77.4789
77.1609
76.8434

N

OH
3na

U—ius D

0 ppm

T T T T
180 170 160

T T
150 140

T T T
130 120 110

T T
100 90
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7.4448
7.4411
7.4232
7.4096
7.4061
7.4008
7.3916
7.3877
7.3741
7.3550
7.3268
7.3218
7.3180
7.3091
7.3004
7.2898
7.2600
7.2547
7.2419
7.2368
7.2308
7.2185
6.6901
6.6504
6.3328
6.3150
6.2931
6.2753
5.2947
5.2769
4.8159
4.7992
4.6751
4,6584
3.4229

T——————— [ ——————————7———

Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 105071421
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161103
Time 16.51
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT cociz
NS 8
0
9615.385 Hz
0.146719 Hz

3.4078720 sec

100.41

52.000 usec

6.50 usec

300.0 K
D1 1.000(!]0000 sec
CHANNEL 1
400.1629712 MHz

1H
P1 13.20 usec
13.00000000 W

F2 - Processlng parameters

Sl 65536

SF 400.1605093 MHz
DW EM

3qa

Current Data Parameters
NAME  Hydro Aqlmion 13C
EXPNO 91071421
PROCNO 1

F2 — Acquisition Parameters
Date_ 161103
Time 17.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG Pg30
TD 65
SOLVENT CDCI3
NS 1024
S 0

SWH 24038.461 Hz

0.366798 Hz
1.3631488 sec

201.48
20.800 usec

CHANNEL f1

140.9575
136.6653
131.9643
129.6172
127.8847
127.5748
127.1759
126.7500
—93.7248

/
}
¢

SFO1
NUC1

P1
PLW1

100.6304993 MHz
13C

9.90 usec
53.00000000 W

Cl 2
SFO2 400.1621006 MHz
Nuc2
CPDPRG[2
PCPD2

waltz16
90.00 usec

PLW2 13.00000000 W
PLW12 0.27963999 W
PLW13 0.22651000 W
F2 - Processin rameters
Sl 32788’”

SF 100.6204269 MHz
WDwW EM

3.00 Hz

1.19

78.0332
77.4778
77.1604
76.8427

3.15

——67.2200

—55.6538

0 ppm

190

180 170 160 150 140 130 120 110 100 90
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7.4678
7.4503
7.4135
7.3953
7.3743
7.3730
7.3619
7.3520
7.3356
7.3179
7.3081
7.2989
7.2604
7.2442
6.6729
6.6332
6.3926
6.3752
6.3529
6.3354
5.0467
5.0293
-4.6035

s —

Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 91072031
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161029
Time 13.27
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 6553/
SOLVENT cbci3
NS 8
DS 0
SWH 9615.385 Hz
FIgRES 0.146719 Hz
Al 3.4078720 sec

73.53 /
DW 52.000 usec
DE 6.50 usec

300.0 K

D1 1.00(]0001 00 sec

O

3ra
SFo1 o0 60aTiz Mz
NuCt " 1H 7-20-C 1

P1 13.20 usec
PLW1 13.00000000 W

§|2 - Processing parameters
SF 400.1605095 MHz
wDw EM

LB 0.30 Hz

PC 1.00

2.15
8.05
4.12
1.28,
0
9

Current Data Parameters
NAME  Hydro Arylation 13C
EXPNO 92072031
PROCNO 1

141.2930
128.5260
127.8625
127.6735
127.1363
126.7547
81.7575
e 77.4774
77.1603
76.8423
T-70.2671

.
k'

F2 - Acquisition Parameters
Date_ 20161028
Time .1

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 1024

DS 0
SWH 24038.461 Hz
FIDRES  0.366798 Hz
AQ 1.3631488 sec
RG 201.48
DW 20.800 usec
O DE 6.50 usec
TE 300.0 K
oz D1 2.00000000 sec
Di1 0.03000000 sec
TDO 1
== CHANNEL f1
3 SFO1  100.6304993 MHz
ra NUC1 A 910 3c
.90 usec
7-20-C 1 53.00000000 W
CHANNEL 12
400.1115?_‘1005 mi
CPDPRG[2 waltz16
90.00
13.00000000 W
0.27963999 W

PLW13 0.22651000 W
F2 - Processing parameters
Sl 32761

SF 100.6204270 MHz
wDw EM

SSB 0

LB 1.00 Hz
GB

PC 1.40

" ” I S b

T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.4175
7.4030
7.3826
7.3679
7.3526
7.3308
7.3158
7.3008
7.2893
7.2749
7.2596
7.2299
7.2152
7.2001
7.1792
7.1639
6.3906
4,9155
4.9056
4.8992
4.8894
2.6698
2.6595
2.6466
2.6312
2.6236
2.5777
2.5584
2.5437
2.5312
2.5151
2.5098
2.4971
2.3763
2.3615
2.3469
2.3324
1.0334
1.0188
1.0041

I S SN Ve NP

6=93 C 1
Current Data Parameters
NAM! Hydro Arylation 1H
91069331

EXPNO

PROCNO

F2 — Acquisition Parameters

Date_ 20160816

Time 9.55

INSTRUM spect

PROBHD 5 mm PATXI 1H/ O

PULPROG zg30
D 65536
SOLVENT CDCI3
NS 8

DS ]

SWH 12019.230 Hz Ph

FIDRES 0.183399 Hz

A(é 27262976 sec

R 81.53

DW 41.600 usec HO N

DE 6.50 usec

TE 303.0K

D1 1.00000000 sec

TDO 1 4a
= CHANNEL f1 ==

SFO1 500.6794419 MHz

NUCH 1H

P1

6.45 usec
PLW1 13.60000038 W
gf - Processing parameters
SF 500.6763620 MHz
EM

WDW
S8B 0
LB 0.30 Hz
GB
PC 1.00 F
e e ] e e B | L o S B
9 8 7 6 5 4 3 2 1 0 ppm
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Current Data Parameters
NAME  Hydro Arylation 13C
EXPNO 94069331
PROCNO
F2 — Acquisition Parameters
Date_ 20160821
Time 14.26
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG 2gpg30
™ 65536
SOLVENT CDCI3
NS 2048
DS 0
SWH 24038.461 Hz
FIDRES 0.366798 Hz Ph
AQ 1.3631488 sec
RG 20148 =
DwW 20.800 usec
DE 6.50 usec
TE 300.0 K OH
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
100.6304993 M (@)
13C
9.00 usec
61.09999847 W CH3
CHANNEL 2
SFO2 400.1621006 MHz 4a
NUC2 1H
CPDPRG[2 wallz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W
F2 — Processing parameters
1 32768
SF 100.6204404 MHz
WwDwW EM
8SB 0
LB 1.00 Hz
GB 0
PC 1.40
I 1 Al i s
T T T I T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Current Data Parameters lWm%m’%/ V M\%ﬂ/} W
NAMI NTI-H1
EXPNO 830
PROCNO 1
F2 - Acquisition Parameters
Date_ 160818
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/ HO
PULPROG 2g30 ~
TD 536
SOLVENT CDCI3
NS 8
Ds 0
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec (0]
RG 89.7
ow 52.000 usec 4b
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1 400.1629712 MHz
NUCH 1H
P1 12.85 usec
PLWT 13.10000038 W
F2 - Processing parameters
El 65536
SF 400.1605095 MHz
wow EM
558
LB 0.30 Hz
GB
PC 1.00
T T T T I T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 ppm
wnoomn (=] o M~ o
ce=el @ = hard s Bt ]
|l [+ - ~|<r|© ™
wn T OOVOWLOOIODO - OD
)] OCWONR—-—rr—DOST N — -~ oM T 83 0o
wn NNMNUOUNMNONMNOOMOONLN MO =M o M n [=2]
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=] SISO S W OSSN WW =t or 2N o o =W o
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Current Data Parameters
NAME ANTI-13
EXPNO 83041
PROCNO 1
F2 — Acquisition Parameters
Date_ 20160821
Time
INSTRUM cf
PROBHD 5 mm PABBO BB/
D 0% sl
SOLVENT €00i3 HO =
NS
Ds [
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48
ow 20.800 usec O
DE 6.50 usec
TE 300.0 K 4h
D1 2.00000000 sec
Dit1 0.03000000 sec
TDO 1
GHANNEL fi 4-92A
SFO1 100.6304993 MHz
NUCt 13C
P1 9.00 usec
PLW1 61.09999847 W
CHANNEL 2
SFO2 400.1621006 MHz
NUC2 H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLWIZ  0.21630999 W
F2 - Processing paramelers
S 2,
SF 100.6204250 MHz
wow EM
858
LB 1.00 Hz
GB
PC 1.40
A n L L L L |
T T T T T T T T T T T T T T T T T T T T | 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Current Data Parameters
NAMI

EXPNO 920475
PROCNO 7
F2 - Acquisition Parameters
Date_ 20160819
Time 1547
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
el 65536
SOLVENT cociz
NS 8
DS ]
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec
RG 80.54
bw 52.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 7

CHANNEL f1
SFO1 400.1629712 MHz
NUCT 1H
P1 12.85 usec
PLW1 13.10000038 W

F2 - Processing parameters
SI 65536

SF 400.1605093 MHz
WD EM
SSB
LB 0.30 Hz
GB
PC 1.00
A JL..L
— e - —T g e T T A Emas —— — —r
9 8 7 6 5 4 3 2 1 0 ppm
(23000 [ o [ ~Ol~|wn =
S|Ne o R S S ] o] I =
<N o - (2] Radhs a1 o (3]
(=] -] TON TSN
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Cur;}m Data Parameters | \‘\\. ///‘ / W / | | | | I ‘
NAME ANTI-13C
EXPNO 940
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161102
Time 21.31
INSTRUM spect CH4
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
0 65536 O
SOLVENT CcDCi3
NS 101
0 0.
SWH  24038.461 Hz OH CHs;
FIDRES 0.366798 Hz
AQ 1.3631488 sec .
RG 201.48
bw 20.800 usec
DE 6.50 usec 4c
TE 300.0 K
Di 2.00000000 sec
D11 0.03000000 sec
Tl 1
CHANNEL i1
SFO1 100.6304833 MHz
NUCT 13C
P1 9.90 usec
PLWT 53.00000000 W
= CHANNEL 12 =.
400.1621008 MHz
Nuc2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 0.27963999 W
PLW13  0.22651000 W
F2 - Processing parameters
| 32768
SF 100.6204272 MHz
wow EM
SS8
LB 3.00 Hz
GB
PC 1.40
i ot
T T T T T T T T T T T T T T T T T T T I T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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4-93 AR NN NNNNNNSNNSSSESESNOTST TN s -S
Cummmpa;;wy/‘/ TSy e————————
NAMI H1
EXFWO 91047
PROCNO 1
F2 - Acquisition Parameters
Dat 20160819
Time_ 15,42
INSTAUM CH
PROBHD. 5 mm PABEO B8/ 3
PULPROG 2930 O
D 65536
SOLVENT CDCI3
NS 8
DS 0 Cl
SWH 9615.385 Hz OH
FIDRES ~ 0.146719 Hz
AQ 3.4078720 sec N
RG 73.53
bow 52.000 usec
DE 6.50 usec 4d
TE 300.0 K
D1 1.00000000 sec
DO 1
CHANNEL f1
SFO1 400 1628712 MHz
NUCT
P1 125usec
PLW1 13.10000038 W
F2- Prooessmg parameters
S 65536
SF 400.1605111 MHz
wbw EM
88B 0
LB 0.30 Hz
GB
PC 1.00
L.
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
|| ~ [=] [=31 e 20 5¢] -
QN|o ] e clQn <
<t~ o - |0|m L]
< OCDT- NI DOOO
~ maQuannnhg QO
=] <+ OO N DO DN bl
- TOMOONNNNN ~
3] rTrrrrrrrTr ~

77.16

76

72
—47.56
—40.64
—35.98
—25.03
—7.88

4-93 A ANNN\Y > N/

Current Data Parameters

NAME ANTI-13C
EXPNO 84045
PROCNO 1
F2 Acqulsmon Paramstsrs
T 4 5
INSTHUM C H 3
PROBHD 5 mm ABBO BB/
PULPROG  zgpg30 (o)
D 65536
SOLVENT CDCiz
NS 1024 Cl
bs ] OH
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec N
RG 201.48
ow 20.800 usec
DE 6.50 usec 4d
TE 300.0 K
D1 2.00000000 sec
o1 0.03000000 sec
Too 1
= = CHANNEL f1 ==
SFO1 100.6304993 MHz
NUCT [o]

P1 9.00 usec
PLWT 61.09993847 W

- = CHANNEL 12 ==:
SFO2  400.1621006 MHz
NUG2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLWZ2  13.10000038 W
PLW12  0.26705000 W
PLW13 0.21630998 W

F2 - Processing parameters

32768
SF 100.6204270 MHz
wow EM

S8SB 0
LB 1.00 Hz
GB o

1.40

. 1] 1 1 I R

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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6-101 B 1

8.0063
8.0044
7.4854
7.4737
7.4719
7.3970

X

Current Data Parameters.
NAME_ Hydro Arylation 1H
EXPNO 930610121
PROCNO 1

F2 - Acquisition Parameters
Date_ 20160912

Time 54

INSTRUM ect
PROBHD 5mm PABBO BB/
PULPROG

/
!

7.3923
7.3800
7.2601
—6.3704

4.9510
4.9371
4.9316
49177

O

2.5990
2.5892
2.5831
2.5731
2.5708
2.5686
2.5659
2.5266
2.4284
2.4102
2.3919
2.3736
2.1942
1.0532
1.0350
1.0166

S

==

™ 53 H
SOLVENT . CDCI3 CHa
NS 8
DS 0 0]
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec
RG 129.57
ow 52.000 usec Ph
DE 6.50 usec
E N
1 A sec
TDO 1 HO NO,
= = CHANNEL f1 =:
SFO1 11629712 MHz 4e
NUC1 1H
P1 12.85 usec
PLW1 13.10000038 W
212 - Processing parameters
SF 400.1605096 MHz
wDw EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
U SR
T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
Ok [~ |N (=] = TN|D|N [
=2 =z . o hord o kel £ ]
il NI~ - - wirNi~ ™
< VOO MUDBDMOT T
I MOMMKNGaNA TN @ogn N oer o
=] S roSaIdNNEO T Sree = == = b1
- TTITTOONNNNNNN NN~ ON N~ oW 0 !
~ - rrFEFEFEFE- T NNNN < T O N ~
4-107 B
e IS NN ~N/ I |
NAMI ANTI-13C
EXPNO 94074
PROCNO 1
F2 - Acquisition Parameters
Date_ 16103
i
spect
gﬁggggﬁ 5 mm PABEO BB/ CHS
24
0 assad 00 O
SOLVENT cDCi3
NS 2048
DS
SWH 24038.461 Hz
FIDRES ~ 0.366798 Hz OH
AQ 1.3631488 sec
ARG 201.48
2 @ =
.50 usec
. 300.0 K NOZ
D11 0.03000000 sec 4e
D0 1
= CHANNEL 11 =
100.6304993 MHz
NUCT 13C
P 9.90 usec
PLWI  53.00000000 W
mxnmwnme CHANNEL 12 azznuwas
SFOZ 4001621006 MHz
NuC2 1H
CPDPAG2  waliz16
PCPD2 90.00 usec
PLW2  13.00000000 W
PLWIZ2  0.27963599 W
PLWIZ  0.22651000 W
F2 - Processing parameters
sI 32768
SF 100.6204257 MHz
WD EM
Ss8
LB 1.00 Hz
GB
PC 1.40 l
‘ ||J I A .
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 ppm
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6-101-C-1
Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 940610111
PROCNO 1
F2 - Acquisition Parameters
Tme a0
ime E
INSTRUM spect CHS
PROBHD 5 mm PABBO BB/
PULPROG 230 0
D 65536
SOLVENT coci3
NS 8
gs 0
WH 8012820 Hz
FIDRES  0.122266 Hz Ph e
R “Gom e S
DW 62.400 usec HO RS
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1 4f
CHANNEL 1
SFO1  400.1629712 MHz
NUCH 1H
P1 12.85 usec
PLW1  13.10000038 W
gz - Processing parameters
1
SF 400.1605096 MHz
‘wbDw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
afm(in) o 0 - NEIRNE ©
| e e = Q|=ieaQ =
o~ - - 0o~ ™
TrOMNNNONOO
DUNNDOD— MO D 0 ©m o~ I~ o
FASNBOO QN — 0= o oI~ < To}
~NOINTRHO 0N N~ © 5 © n < © @ ©
R I R T N T N R Mo o e e © >
+TOONNNANA N NN oo © O W 0
6-101 C 1 ‘_\‘_\‘_\NW '\\T/h/h T T T T h

Current Data Parameters
NAME  Hydro Arylation 13C
EXPNO 950610131
PROCNO

F2 - Acquisition Parameters
Date_ 20160924

Time 2224
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 65536

SOLVENT CDCI3
NS 2048
NS HiC
SWH 24038.461 Hz
FIDRES 0.366798 Hz O
AQ 1.3631488 sec
RG 201.48
DW 20.800 usec
T awek
DI 200000000 sec OH =
D11 0.03000000 sec S
TDO 1 e, =~
CHANNEL f1 Ph
SFO1 100.6304983 MHz
NUC1 13C 4f
P 9.00 usec
PLW1 61.09999847 W
CHANNEL f2
SFO2 400.1621006 MHz
NUC2 H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 021630999 W
EIE - Processing parameters
SF 100.6204269 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB
PC 1.40 | L Ll 1 i

T T T T T T T T T T T T T T T T

T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.3287
7.3101
7.2913
7.2600
7.2208
7.1994
7.1786

—6.3906
3.8129
3.7969

/
\

6-86 C 1

Current Data Parameters
NAME  Hydro Arylation 13C
EXPNO 990

PROCNO 1
F2 - Acquisition Parameters
?ate_ 20160731
ime 21.11
INSTRUM spect HO
PROBHD 5 mm PABBO BB/ =
PULPROG 2330
D 65536
SOLVENT CDCI3
NS 16
DS )
SWH 8012.820 Hz
FIDRES ~ 0.122266 Hz
AQ 4.0894465 sec
RG 73.53 e)
DW 62.400 usec
% S0 K
D1 1.00000000 sec 4 C H3
TDO 1 g
CHANNEL f1
SFO1  400.1629712 MHz
NUCH 1H

P1 13.20 usec
PLW1 13.00000000 W

F2 - Processing parameters
SI 6553

6
SF 400.1605100 MHz
WDW EM

8B 0
LB 0.30 Hz
GB 0
PC 1.00 1 _'J
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
< | o © — (00| O < ~
-9 e . === [ e
N — o <IN — (2]
w0 TOoO®Or—~MhO
™ Or-rOT OO 0o r - [l S ]
«© NON=OM [l =2 - nOhkKk v =
- DT MNS ~NOoS © DD M © <
- @ N oo © b aar 9 =
- MO NNANN ~I~© (=] ooQOwWw . 6-86 C 1
o —Trrrrere M~~~ o ST AN ~ ot
‘\l\ W W | \/ / | ‘ Curreni Data Parameters
NAME  Hydro Ag\aﬂion 13C
EXPNO 92068631
PROCNO 1
F2 — Acquisition Parameters
Date_ 160806
Time
INSTRUM E
PROBHD 5 mm PABBO BB/
PULPROG zé;;:gau
Tl 65531
SOLVENT CDCI3
NS 2048
DS 0
HO SWH 24038.461 Hz
FIDRES 0.366798 Hz
= AQ 1.3631488 sec
RG 201.48
DwW 20.800 usec
DE 6.50 usec
TE 301.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
O C Rl
SFO1 100.6304993 MHz
NUGC1 13C
CH P 9.90 usec
3 PLW1  53.00000000 W
4g o == CHANNEL 12 =:
SFO2 400.1621006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 0.27963999 W
PLW13 0.22651000 W
F2 — Processing parameters
SI 2768
SF 100.6204411 MHz
WDW EM
S5SB 0
LB 1.00 Hz
GB 0
j PG 1.40
. el al |
i T T T i T T T T T T T i T T T T T
200 180 160 140 120 100 80 60 40 20 0 -20 ppm

S71



HO

CHs3

6-86 C 1

Current Data Paramsters
HAME  Eydro Arylation 13c
o 581

"
FI0RES
Ay

o
g

L1400 zec
19923600 sec

6
e

GRADIENT
EMEg10. 189

40.00 %
100000 nzec

-4

o1
FI0RES

a0

FaMazE stat,
F2 - Processing

o

7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 ppm
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7.3326
7.3127
7.2949

wn
©
Il
N
~

7.2086
7.1883
6.4081
3.5812
3.5761
3.5681
3.5644
3.5565
3.5514
2.6647
2.6548
2.6333
2.5573
2.5414

o
©
@
.
o

2.5194
2.4992
2.4908
2.4851
2.4654
2.4467
2.4266
2.4241
2.4191
2.3846
2.3664
2.3481
2.3298
2.1435

~
©
—
=
o~

2.1090
2.0841

-
©
©
L
i

1.7526
1.7492
1.7359
1.7325
1.7190
1.0285
1.0103
0.9934
0.9858
0.9770
0.9688

B SO PA

4-103 A
Current Data Parameters
NAME ANTI-H1
EXPNO 1040
PROCNO 1 o
F2 - Acquisition Parameters
Date_ 161005
Ta‘?e 16.38
INSTRUM spect
PROBHD_5 mm PABBO BB/ OH
PULPROG zg30
™D 65536
SOLVENT CDCi3 N
£ g
0
SWH 9615.385 Hz 4h
FIDRES 0.146719 Hz
AQ 3.4078720 sec
RG X
ow 52.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
D0 1
= CHANNEL f1 ==
S 400.1629712 MHz
NUCt 1H
P1 13.20 usec
PLWT 13.00000000 W
F2 - Processing parameters
5,
SF 400.1605095 MHz
wow EM
888
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T T T T T
1" 10 9 8 7 6 5 4 3 2 1 0 ppm
no ™ - M~WON| DM =] |~
=< = Q (L= 2N 12
N - - I NINN~—r &
D < OwWwDn
@ ~ONWO<S O -0 = DONO® Nw=O
S oIS g 0w I-aQ neaw 9ag 2
= MO NNNN MNMNO s NOW M 1M~ d
~& —-_ NI~~~ TTOO N+ N
4-103A
CurrJg!DaraPalamelers \\ \\'// W/ \’ ‘ / l \/ |
NAMI ANTI-13C
EXPNO 93047
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161010
Time 5.
INSTRUM ect
PROBHD 5 mm PATXI 1H/ O
PULPROG 2gpg30
7] 65536
SOLVENT CDCI3
NS 2048
gﬁ’H 1.904 H:
2976
FIDAES 0454131 He O H
ﬁ‘g 1.1070048 sec
81.53
bW 16.800
DE S50 user A
EE 303.0K
1 2.00000000
Di1 505000000 sec 4h
TDO 1
= CHANNEL f1 ==:
SFOI 1259077573 MHz
NUCT
P1 9.23 usec
PLWI 244.00000000 W
== = CHANNEL 12 ==:
SFO2 500.6783527 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2  13.60000038 W
PLW12 0.
PLWI3  0.05657900 W
F2 - Processi 0
& rcces;ggs%arama ers
SF 125.8951517 MHz
wow EM
SsB
LB 1.00 Hz
GB
PC 1.40
| AL o L J
T T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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4-101 D
Current Data Parameters
NAME ANTI-H1
EXPNO 1060
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161103

Time 16.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

0 65536

SOLVENT CDCI3
NS 8

DS 0

SWH 9615.385 Hz

FIDRES 0.146719 Hz

AQ 3.4078720 sec

RG 114.26

ow 52.000 usec

DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec

D0 1
CHANNEL f1

SFO1 400.1629712 MHz

NUCT 1H

P1 13.20 usec

PLWT 13.00000000 W

Fz2- F‘mcessing parameters

Si 65536

SF 400.1605095 MHz
DW EM

Wi
ss8 0
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 1 0 -1 ppm
[=] <o @ - n
e b e o Qee <
Nt rO o MmN ™
wn MOUVWO WM
3 ONAITI- KO8 Q3o Quu 9
o OGN ®OEE© W QOSAN Qw e « Fl
— 4-104 D TTONNNNNN ~NM~MN~O - 0N 0 - s
N = —_mE—E—-— NM~MN~ T O N N ~
Current Data Parameters \N //’ W ‘
NAME ANTI-13C
EXPNO 92021
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161103
Time 1822
INSTRUM spect
PROBHD 5 mm PABBO BB/ 0
PULPROG 2gpg30
0 65536
SOLVENT coela
NS 289
Ds
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec \
gﬁ’ 201.48
20.800 usec
DE 6.50 usec OH &
TE 300.0 K 4i
Di 2.00000000 sec
o1t 0.03000000 sec
TD0 1
mwmmmnmn CHANNEL {1 sxmwwwa=
SFO1 100.6304993 MHz
NUC 13C
Pt 9.90 usec
PLW1 53.00000000 W
- == CHANNEL {2 ==
SFO2 400.1621006 MHz
NUC2 1H
CPDPRG[2 waltz16
2 90.00 usec
PLW2 13.00000000 W
PLWiZ 0.27963999 W
PLWI13 0.22651000 W
F2 - Processing parameters
Si 32768
SF 100.6204380 MHz
wow EM
8§SB o0
LB 3.00 Hz
GB o
PC 1.40
.n;_J FETROTIN | Lo " [ " ks N ) L . " .
o v v i h Y g v -
T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm
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4 98- C

Current Data Parameters
N,

7.7861
7.7654
7.3128
7.2948
7.2761
7.2325
7.2140
7.2085
7.1989
7.1953
7.0988
7.0806
6.3757

=\

4.9490
4.9331

4.9188
3.6449
3.6424
3.6286
3.6263
2.5159
2.4985
2.4881
2.4823
2.4714
2.4547
2.4196
2.3611
2.3428
2.3245
2.3062
1.0164

0.9981
0.9798

NSRS TS

IAME ANTI-H1
EXPNO 1030
PROCNO 1
F2 - Acquisition Parameters
Date. 20160926
Tima 18.08
INSTRUM spect
PROBHD 5 mm PABBO BB/ (@)
PULPROG 2930
™ 65536
SOLVENT CDCI3
NS 8
Ds a
SWH 9615.385 Hz
FIDRES 0.146719 Hz
A 3.4078720 sec
RG 114.26
bw 52.000 usec TsHN AN
DE 6.50 usec
TE 300.0 K -
D1 1.00000000 sec 4j
TDO 7
Cl 1
SFO1 400.1629712 MHz
NUCT 1H
P1 12.85 usec
PLW1 13.10000038 W
F2 — Processing parameters
1) 65536
SF 400.1605096 MHz
wow EM
SS8B 0
LB 0.30 Hz
GB 0
PC 1.00
| T T T T T T T T T T
10 9 8 7 6 5 4 3 2 ppm
N~ [N T - r~ ~olN (=]
Ql9Qr(e a hr a S <2
N| [<Fr—|N o - - TN ™
ws e W I W W e 1 v
3 ENENBEET &Y oy e -2 83
=] O COD DD D %=a i @ @0 -4
- TOOONNNNNN RR'D D [=2s] N d
o T T Y Y YT Y Y Y= ~ =< < ™ NN ~
i =N N I VAR
Current Data Parameters
NAME ANTI-13C
EXPNO 91012
PROCNO 1
F2 — Acquisition Parameters
Date. 161003
Time 212
INSTRUM spect
PFIOBHgG 5 mm PABBO BB/
PULPR 2gpg30
e 655ng O
SOLVENT CDCI3
NS 512
DS ]
SWH 24038.461 Hz
FIDRES 0.366798 Hz
gg 1.3631488 sec
201.48
bw 20.800 usec TsHN A
DE 6.50 usec
TE 300.0 K 4'
D1 2.00000000 sec )
Dit 0.03000000 sec
DO 1
CHANNEL 1
SFO1 100.6304993 MHz
NUC1 13C
P1 9.00 usec
PLWT 61.09999847 W
CHANNEL f2
SFO2 400.1621006 MHz
NUC2 H
CPDPRG[2 wallz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLWI13 0.21630999 W
F2 - Processing parameters
S/ 32768
SF 100.6204242 MHz
wow EM
SSB 0
LB 1.00 Hz
GB
PC 1.40
" " ¥ | " |

o gy

T T T T

210 200 190 180 170 160 150 140 130

T T T T T T
120 110 100 90 80 70 60 50 40 30 20 ppm

S75



7.4170

4 96 A

Current Data Parameters
NAME ANTI-HT

7.3149

>}
N
=
ri]
o~

24141
2.2235

EXPNO 104054
PROCNO 1
F2 - Acquisition Parameters
g‘aref 1:;6,02926
me
INSTRUM spect CN
PROBHD 5 mm PABBO BB/
I;_gLPHOG 6658(?’30
SOLVENT  CDOI3 OH
B o
SWH 9615.385 Hz NN
o
. sec
AG : 4k
ow 52.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
1
CHANNEL f1
SFO1 400.1629712 MHz
NUC1 1H
P1 12.85 usec
PLW1 13.10000038 W
F2 - Processing parameters
S/ 65536
SF 400.1605081 MHz
WD EM
58B
LB 0.30 Hz
GB
PC 1.00
I T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 ppm
N0 =] (= o CEIRRIERS
QIS (2 Q ] il bt
TN [ - =N Oo
VDONDr-0®OT DO
‘ QATARNO - QT Rog® Q2 g 5
4-96R NOUrBONNG S S| ] @ o
TOOMNNNNN— N~ m © © n
T NN~~~ < N =
Current Data Parameters
NAME  ANTI-13C '\‘\\\w //‘// W / | |
EXPNO 930475
PROCNO 1
F2 - Acquisition Parameters
Date_ 60928
Time .
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30 CN
j2] 65536
SOLVENT CDCI3
NS 512
DS 0
SWH 24038.461 Hz OH
FIDRES 0.366798 Hz
AQ 1.3631488 sec N
RG 201.48
DW 20.800 usec
DE 6.50 usec 4k
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6304993 MHz
NUCT 13C
P 8.00 usec
PLW1 61.09999847 W
CHANNEL 12
SFO2 400.1621006 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13 0.21630999 W
F2 - Processing parameters
S1 32768
SF 100.6204286 MHz
WD EM
5SB
LB 3.00 Hz
GB
PC 1.40
: ; A
T | T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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7.3593
7.3429
7.3399
7.3326
7.3292
7.3125
7.3081
7.2943
7.2827
7.2659
7.2600
7.2368
7.2322
7.2245
7.2193
7.1065
7.1039
7.0960
7.0897
6.9764
6.9616
6.9570
6.9522
6.9376
6.8836
5.5666
2.1823

T ———

Current Data Parameters
NAME  Hydro Arylation 1H
9307722

EXPNO
PROCNO i
F2 - Acquisition Parameters OH
T

ime £
INSTRUM 5| =

t
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536

SOLVENT CDCI3
NS 8

DS ]
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec
B 52000
W .000 usec
DE 6.50 usec 6a
TE 300.0 K
D1 1.00000000 sec
TDO 1 77 B 1
CHANNEL f1
SFO1  400.1629712 MHz
NUC1 1H
P 13.20 usec
PLW1 13.00000000 W
;? - Processil rameters
SF 400.1605093 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
M[O[w|o]|r~ o n
QQ|@Q| Q et
wiMN( |~ - (=]
MONODO~MNMNOON™OO®—0
N OO~ NOMOMNOMNL TN 2=
Epeon-docogql ko ®
SH-nIBICHOENSS gney
g—wwmmwmmhhhhw M - @
TOONNNNNNNNANN oOM~MNWO
P Sk Bl S S Bh i B b b [ N N

TSN

£
s

Current Data Parameters
NAME  Hydro Arylation 13C
EXPNO 9307721

PROCNO 1
F2 - Acquisition Parameters
Date_ 20161016
Time 5.
INSTRUM spect
PROBHD 5§ mm PABBO BB/
PULPROG
TD
OH SOLVENT CDCI3
gg 3072
a
= SWH_ 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48
bw 20.800 usec
DE 6.50 usec
TE 300.8 K
D1 2.00000000 sec
D11 0.03000000 sec
6a TDO 1
7-7-B 1
SFO2  400.1621006 MHz
Nucz2 1
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2  13.00000000 W
PLW12 0.27963999 W
PLW13 0.22651000 W
F2 - Processing parameters
Sl 32768
SF 100.6204254 MHz
wbw EM
SSB ©
LB 1.00 Hz
GB o0
PC 1.40
s L A L

T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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OO TIOLONNNDIDININDOUODOVONDIINN—- DD ®© SIIT T W S T
TROXOIRONONNONMNNOIOVLOIULAONNTTOINODD — oS W0~ < 0 W
TN rrOOONOVOITMOIOIRRNOLLTNOITIOLANO®M NO®ON - o~
MNOEAAOANNNNNNNNQQOIQQLQeaaa@R@n Banmr b o b
NMMMMMNMMMNMNMMNMNMNMMNMNMMNMNMNMNOOOOOOW NN NNN -
Current Data Parameters
AME_ Hydro Arylation 1H
E)(PNO 94071111
PROM 1
F2 - Acquisition Parameters
Date_ 20!61013
Time
INSTRUM
PHOBHD 5mm ABBO BB/
U ROG zg30
65531
SOLVENT *>Cpeia OH
NS 8
DS 0
SWH 9615.385 Hz =
FIDRES 0. 146719 Hz
AQ 3.4078720 sec
RG 1m.41
Dw 52.000 usec
DE 6.50 usec
TE .0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 Et
SFO1 400.1629712 MHz
NUC1 1H 6b
P1 13.20 usec
PLW1 13.00000000 W 1L Al
;f-wooessl parameters
SF 400.1605184 MHz
wWDwW EM
SSB
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
(|0 (=] wn o [=2]
oQeea e Q Sl = =]
wiMmiNNIN |~ - o - ™
MNTTONMNTSOOONLOT O
MO OO~ MNSS®©LW nwsTow [fe] (=]
hv—v—ﬂﬂlﬂv—cmﬂq‘gmﬂ o~o A =3 o
SlharassScoORhaOb [ b 4 =
YIS USaSIIRNNES NS =0 ) =
TTOOANNNNNNNNN (=2l ] [:e] n
—FrrrFrFEFEFEFEFEFEFE- T ~i s ~ -
Current Data Panme;«s\"\‘\‘\‘W \\V | |
NAME Hydro Arylatlnn 13C
EXPNO
PROCNO
F2 - Acquisition Parameters
Date_ 20161016
Tlme a.aa
INSTRUM
PROBHD 5mm ABEO BB/
TDLFHOG zgpg30
SOLVENT CcDCI3
NS
DS 0
SWH 24038.461 Hz
FIDRES  0.366798 Hz
AQ 1.3631488 sec
RG 201.48
DW 20.800 usec OH
DE 650usec
TE 7K
D1 200000000 sec =
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1  100.6304993 MHz
Nuc1 13C
P1 9.90 usec
PLW1  53.00000000 W
6b E
CHANNEL 12 t
5F02 400.1621006 MHz
uc2 1H
CPDPHG[Z waﬂzls
PCPD2 90.00 usec 7-11 A 1
PLW2  13.00000000 W
PLWI2  0.27963999 W
PLWI3  0.22651000 W
F2 - Processing parameters
si 32
SF 100.6204246 MHz
wbw EM
SSB 0
LB 1.00 Hz
GB
PC 1.40
n L
T T T T T T T T T T T T T T T T T T T 1
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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8.0828
8.0801

8.0772
8.0745
8.0623
8.0596
8.0566
8.0540
7.8832
7.8788
7.8741

7.3468
7.3272
7.3079
7.3006
7.2929
7.2883
7.2826
7.2772
7.2275
7.2246
7.2215
7.2085
7.2054
7.1290
7.1227
7.1146
7.1124
7.0225
6.9429
6.9379
6.9279

e

Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO

PROCNO

F2 - Acquisition Parameters
Date_ 20160929

Time 16.06

INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zg30

D 65536
SOLVENT CcDCI3
NS 8

6.9193
5.6044

—2.3916

DS 0
SWH 9615.385 Hz
FIDRES  0.146719 Hz OH
AQ 3.4078720 sec
Bw 52000
.000 usec
DE 6.50 usec =
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1 400.1629712 MHz
NUC1 1H NO,
P1 12.85 usec 6C
PLW1 13.10000038 W
F2 - Processing parameters
sl 65!
SF 400.1605096 MHz
wDwW EM
SSB
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 0 ppm
T - N[O O|O|F o (=1
Sla||g| = =(e S S
™= Ol ~=N - -
OUMTANLNNOONMO =M
OO OWVOONLL® OO ND
MKhAUDrEFrOOrrFONODANODDWNOD Mo =M
NOCoMOINNGOAN N G ® RO
O rrOWWOODWOON G T i R
TITTTOOAUNANNNNNNNNA W~ I~ ©
—FrrFrEFrEFEFFEFEFEFEFEFET T ~NN~NN
Current Data Paanamelemu\‘\mxN %//" \\%
NAME  Hydro Arylation 13C
EXPNO 97071121
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161003
Time 7.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG pg30
TD 65!
SOLVENT CDCI3
NS 1%24
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 201.48
gg 260?000 usec
.50 usec
TE 300.0 K OH
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1 =
= CHANNEL f1
100.6304993 MHz
13C
9.00 usec
61.09999847 W
cl 2 NO,
SFO2 400.1621006 MHz 6c
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.10000038 W
PLW12 0.26705000 W
PLW13  0.21630999 W
F2 - Processing parameters
Sl 32’7‘80
SF 100.6204287 MHz
wDow EM
SSB
LB 1.00 Hz
GB
PC 1.40 L
" . "
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME  Hydro Arylation 1H
EXPNO 920718111
PROCNO 1
F2 - Acquisition Parameters
e 0
ime L
INSTRUM spect HO
PROBHD 5 mm PABBO BB/
PULPROG 30
TD
SOLVENT CDCI3
NS 8
D! [
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec 6d
RG 89.7
gg 562.5%00 usec
.50 usec -18-
TE 300.0 K 7-18-a 1
D1 1.00000000 sec
TDO 1
CHANNEL 1
SFO1 400.1629712 MHz
NUC1 1H
P1 13.20 usec
PLW1 13.00000000 W
F2- Plocessingsparameters
Sl 655
SF 400.1605095 MHz
wWDwW EM
SSB
LB 0.30 Hz
GB
PC 1.00 _J
T | T T T T T T T |
1 10 9 8 7 6 5 4 3 2 0 ppm
[ Il=15=d[x01=] (=2 ©
QQQeQ < =
MmN N o™ -
THROONDINNMNDM
N~ NN®ODL © N~ ™M
20 10 € O) .00 & (D 3 O =10 =
=0 W QoW O G N ]
TOONNNNNNN NN o
—Frrr T NN~ ©
Current Data Parameters k\‘\I\N %/' \Jl/ ‘
NAME  Hydro Arylation 13C
EXPNO 95071811
PROCNO
F2 - Acquisition Parameters
Date_ 20161023
Time 9.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG pg30
TD
SOLVENT CDCI3
NS 1024
g\?{ﬂ 24038 461 H;
5 iz
FIDRES 0.366798 Hz OH
AQ 3631488 sec
RG 1.48 =
[ 20.800 usec
DE 6.50 usec
TE .0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL 1
SFO1 100.6304993 MHz 6d
NUC1 13C
P1 9.90 usec
PLW1 53.00000000 W
CHANNEL 2 7-18-A-1
SFO2 400.1621006 MHz
NUCc2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 0.27963999 W
PLW13 0.22651000 W
F2 - Processii rameters
sl 32‘7‘%8pa
SF 100.6204268 MHz
wDw EM
SSB 0
LB 1.00 Hz
GB
b 140 L el ke ", i de
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7.3656
7.3609
7.3586
7.3544
7.3447
7.3397
7.3362
7.3270
7.3256
7.3076
7.2600
7.2071
7.2034
7.1969
7.1890

1.7634
1.5501
1.5423
1.5327
1.5284
1.5175
1.5154
1.5115
1.4996
1.4906
1.4696
1.4485
1.4233
1.3933
1.3760
1.3565
0.9306
0.9129
0.8966

Current Data Parameters
NAME Hydro Arylalion 1H

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 1005
Tlme 15.53
INSTR
PROBHD Smm | PABBO BB/ OH
PIJLPHOG zg
553
SgLVENT chn =z
N: 8
DS HSC
SWH 9615.385 Hz
FIDRES  0.146719 Hz
AQ 3.4078720 sec
RG 80.54
Dw 52.000 usec
DE 5 50 usec
TE 0K
D1 1 uuoooow sec
TDO 6e
CHANNEL f1
SFO1  400.1629712 MHz =12 A1
NUCt 1H
P1 13.20 usec
PLW1  13.00000000 W
F2 - Processing parameters
sl 65
SF 400.1605092 MHz
wDwW EM
SSB
LB 0.30 Hz
GB
PC 1.00 u
L
T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
(o - ol o o
ciQ@ e Q QN S
N[N [N~ - || o™
NODr-NDOMNNN
rREODr-rOONOWID D ONHD © T o
NOO-TONR S — R E=-R"] A T N
—rORSONROSTO® -MOOo o o~
w00 WO DT O W IS OO qoOane X "o
TOONNNNNNN NI © ~ o <
—FrrrrrrrET - NN~~~ ™ -
Current Data Parameters \\\”\\ % W | ‘
NAME Hydro Atylmlon 13C
PROCNO
F2 - Acquisition Parameters
Date 20161007
INSTRI.IM spect
PROBHD 5 mm PATXI 1H/
PULPROG
Tl 553? pazd
ﬁ(s)LVENT uzg:oms
DS [] OH
SWH 29761.904 Hz
FIDRES 0.454131 Hz
AQ 1.1010048 sec
RG 61.7 HsC =
DW 16.800 usec
DE 6.50 usec
TE 303.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 15.9077573 MHz Be
NUC1 13C
P1 23 usec
PLW1 244 100000000 W
7-12-a-1
CHANNEL f2
SFO2  500.6783527 MHz
NUC2 1H
CPDPRG[2 ws||z1s
PCPD2 80.0
PLW2 13 soooooaa W
PLWi2  0.08840500 W
PLW13  0.05657900 W
- Processil rameters
sl 12708
SF 125.8951526 MHz
WDwW EM
SSB 0
LB 1.00 Hz
GB o0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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7-20-A 1
Current Data Parameters
NAI Hydro Arylation 1H
EXPNO 94072011
PROCNO 1
F2 - Acquisition Parameters
Date 20161026
Time 15.59
INSTRUM spect
PROBHD 5 mm PABBO BB/ HO
PULPROG 2930 =
D 65536
SOLVENT cDeci3
NS 8
DS 0
SWH 9615.385 Hz
FIDRES 0.146719 Hz
AQ 3.4078720 sec
RG ) OzN
DW 52.000 usec
DE 6.50 usec 61'
TE 300.0 K
D1 1.00000000 sec
TDO 1
GHANNEL f1
SFO1  400.1629712 MHz
NUC1 1H
P1 13.20 usec
PLW1 13.00000000 W
ng Processing parameters
I
SF 400.1605096 MHz
wDw EM
SSB
LB 0.30 Hz
GB
PE 1-9B- e ' A
T S R e R AR R ™ o T . T o e [T
11 10 9 8 6 5 4 3 2 1 0 ppm
© —|[nfo|o o o ~
< allS|Se o S o
[aV] aill sl ]+~ o o —
NOLTHOArMONKNO
TrONNOONDN®INS T o -
LANOONDOO 0O [ ] A <
CTErIROANO® ~og a =
BNOCOWODD O T @ ] <«
TLTOOMOONNNNNN NN W o o
—FrrrrrrrFEEE T M~~~ o <
Current Data PB'EI"BIBI‘SM\ ///// w/ ‘
NAME  Hydro Arylation 13C
EXPNO 91072011
PROCNO 1
F2 - Acquisition Parameters 7-20-A-1
Date_ 20161028
Time 14.11
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG zgpg30
1D
SgLVENT cDCI3 OZN
N:
DS 0
SWH 24038.461 Hz
FIDRES  0.366798 Hz
AQ 1,3631488 sec
RG 201.48
B e
.90 usec
TE 300.1 K HO AN
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1 Bf
SFO1  100.6304993 MHz
NUCt 13C
Pi 9.90 usec
PLW1  53.00000000 W
CHANNEL f2
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG[2  waliz16
PCPD2 90.00 usec
PLW2  13.00000000 W
PLW12  0.27963999 W
PLW13  0.22651000 W
F2 - Processing parameters
si ngJ)a
SF 100.6204285 MHz
wDwW EM
SSB
1.00 Hz

T T T T T T T T T

170 160 150 140 130 120 110 100

90 80
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7.3626
7.3578
7.3489
7.3383
7.3235
7.3180
7.3157
7.3139
7.3059
7.2971
7.2861
7.2748
7.2598
7.2587
7.2360
7.2333
7.2161
7.0973
7.0928
7.0844
7.0799
7.0732
6.9336
6.9268
6.9143
6.5071
4.6704
4.6641
4.6594
4.6523
4.6489
4.6419
4.6372
4.6312
2.9842
2.9728
2.9494
2.9381
2.9162
2.8938
2.8814
2.8590
2.0881
2.0819

T s = = =

Ph

Data Parameters.
Hydro Arylation 1H

EXPNO 100069441

PROCNO 1

Current
NAM

F2 — Acquisition Parameters
Date_ 20161018

Time ;
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
R b
SOLVENT CDCi3
NS 8
0
= SwWH 9615.385 Hz
FIDRES  0.146719 Hz
OH AQ 3.4078720 sec
G 114.26
Dw 52.000 usec
DE 6.50 usec
TE 300.0 K
Di 1.00000000 sec
TDO 1
CHANNEL i1
eg SFO1  400.1623712 MHz
NUC1 H
P 13.20 usac
PLW1  13.00000000 W

F2 - Processing parameters
] 65536

SF 400.1605099 MHz
WDW EM
888
LB 0.30 Hz
GB
m PC 1.00
ol J 1 k
— e e - e T v T e R e I —
10 9 8 7 6 5 4 3 2 1 ppm
nowvv|i-lo - o <
hor] s ‘ﬁﬁtF Q rq C’j
Ol NN - (2] -
CrrOrrrANMNONMNLWONO
TOTOTN OO O T ® = 00 0D ~
-—mmgh—omwwmﬂmwo 0o N WO ~—
ENraoloRInOI6S Ee3w 3
IS8T IINNNES Sren < 6-94-D-1
TOONNNNNNNNANAN ~NM~WOWr- -
e o e BT T 0 s 5y = Pt L Current Data Parameters
\\'\\\k\%&% \\/ / NAME Hydro Arylation 13C
EXPNO 96069441
PROCNO
F2 - Acquisition Parameters
Date_ 20161019
Time 11.38
INSTRUM $|
PROBHD 5mm PABBO BB/
PULPRO zgpg30
D 65536
SOLVENT CDCI3
NS 1024
DS 0
SWH 24038.461 Hz
Ph FIDRES  0.366798 Hz
= AQ 1.3631488 sec
RG 201.48
DW 20.800 usec
OH DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
100.6304993 MHz
13C
sg 9.90 usec
53.00000000 W
= GHANNEL 12 =
400.1621006 MHz
NUC2 1H
GPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 0.27963999 W
PLW13 0.22651000 W
F2 - Processing parameters
Sl 32768
SF 100.6204305 MHz
WDW EM
88B
LB 1.00 Hz
GB
PC 1.40
. I J .
T T T T T T T T T T T T T T T T T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME ANTI-H1
EXPNO 920
PROCNO 1
F2 - Acquisition Parameters
Date 20161025
Time 2216
INSTRUM spect (0]
PROBHD 5 mm PABBO BB/
PULPROG 2930
el 65536
SOLVENT CDCI3
NS 8
Ds 1]
SWH 8012.820 Hz HO =
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 0.54
Dw 62.400 usec
DE 6.50 usec 7a
E 300.0 K
D1 T DDUUTDDDG sec
CHANNEL #1
SFO1 400.1629712 MHz
NUCT 1H
P1 13.20 usec
PLW1 13.00000000 W
F2 - Processing parameters
Sl ssgs'g'a
SF. 400.1605094 MHz
wow M
5sB
LB 0.30 Hz
GB 0
PC 1.00
N B I R e S RARRRRS S| R B RARA IBEsm s a s R REEa S R
11 10 9 8 7 6 5 4 3 2 1 ppm
ofs|— (=] b gl 2] ©o ™
hrd =] Q Qo e o (e
TN o~ NN N (=] «
< OO~ ONNON
; OCOOMNOTONT w0 N~ O
NOWWOTNO DLW «© MmN N o™
< LR EERR -] oN -
s SO G M®wW®® N~ = =8 2
- 4-106-A TITOONNNNN < ow o d
3] T o TN ~
| Current Daia Parameters ‘& \ W ‘ | |
NAME ANTI-13C
EXPNQ 94025
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161027
Time 0.02
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 5536 Q.
SOLVENT CDCI3
024
0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
A
oW 20.800 usec HO -
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
Dii 0.03000000 sec 7
DO i a
CHANNEL f1
SFO1 100.6304933 MHz
NUCT 13C
P1 9.90 usec
PLWI 53.00000000 W
CHANNEL 2
SFO2  400.1621006 MHz
iucz
CPDPRG[2 waltz16
'CPD2 90.00 usec
PLW2 13.00000000 W
PLWI12 0.27963999 W
PLWI3 0.22651000 W
F2 — Processing parameters
S 32768
SF 100.6204380 MHz
wow EM
8SB 0
LB 1.00 Hz
GB
PC 1.40
. I Ll 4 I
T 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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7.4169
7.3991
7.3801
7.3244
7.3050
7.2847
7.2605
7.2569
7.2399

/
\

Current Data Parameters

2.1921
21738
2.1556
1.6607
1.1722
0.9263
0.9080
0.8897

NAME  Hydro Arylation 1TH
EXPNO i MD&H
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160721
Time 2.03
INSTRUM S|
PROBHD 5 mm PABBO BB/
¥3LPHOG 30 @]
SOLVENT cociz
NS 8
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec HO
RG 80.54 s
Dw 62.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
SFO1  400.1629712 MHz
NUC1 1H
P1 13.20 usec 7b
PLWA1 13.00000000 W
F2 - Process] et -84-B-1
- Processing parameters
| SSSng
SF 400.1605000 MHz
wbw EM
§SB 0
LB 0.30 Hz
GB 0
PC 1.00
J A
T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
-1 (= oo~ - ~
o= Q Q=i |2 -
< N o sl - [}
- MMM OODOND
¢ g—w—em—mv oM~ <] [ B el
2] NN ND® oo N W N T W0 <
& CEINGEKN GG Eey 9 ch-w )
o L R R R R R e o QO =
- TTOMNANNNN NN~ (=] [=N--Ns W] .
™~ -, e N~ ~ © TOON ~
Current Data Parameters
NAME  Hydro Arylation 13C
PNO 950668421
PROCNO
F2 - Acquisition Parameters
Date_ 20160721
Time 1913
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG pg30
SOLVENT cDCI3
NS 1024
DS O
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 3631488 sec
RG 201.48
oW 20.800 usec
DE 6.50 usec
Bi 200000000
. sec
Di1 0.03000000 sec HO
DO 1 =
= CHANNEL 1 =====z==
SFO1  100.6304993 MHz
Nuci
P1 9.90 usec
PLWI1 53.00000000 W
= = CHANNEL 12 ========
SFO2 400.1621006 MHz
Nuc2 iH Tb
CPDPRG[2 waltz16
CP) 90.00 usec v e = -
PLW2 13.00000000 W
PLW12  0.27963999 W
PLW13 0.22651000 W
F2 - Processing parameters
s 32768
SF 100.6204265 MHz
wD' EM
sSB
LB 3.00 Hz
GB 0
PC 1.40
aid L_ A m L
I 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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7.3954
7.3806
7.3658
7.3199
7.3052
7.2978
7.2902
7.2829
7.2754
7.2598
7.2492
7.2348
7.2207
7.1926
7.1809
7.1663
7.1515
7.0856
7.0710
7.0131
6.9995
4.4072
4.3972
4.3899
4.3801
2.7281
2.7102
2.7001
2.6823
2.5545
2.5451
2.5265
2.5170
2.4732
2.4575
2.4414
2.4269
2.2062
2.1912
2.1752
2.1415
2.1270
21123
2.0978
0.8676
0.8530
0.8384

TS Y TSN e——

Current Dﬁ‘ﬂ Parameters

NAME  Hydro Arylation 1H
EXPNO 92069421
PROCNO 1
F2 - Acquisition Parameters
Date_ 20160816 O
Time .|
INSTRUM spect
PROBHD 5 mm PATX| 1H/
PULPROG zg30
TD 65536
SOLVENT coDci3
NS 8
DS 0 HO
SWH 12019.230 Hz -~
FIDRES 0.183399 Hz
AQ 2.7262976 sec
RG 48.26 Ph
DwW 41.600 usec
DE 6.50 usec
TE 303.0 K
D1 1.00000000 sec
TDO 1
c f 7c
SF%1 500.6794419 MHz
NUC1 1H %
P1 6.45 usec 694, B i
PLW1 13.60000038 W
F2- Pmcusing parameters
Si 65536
SF 500.6763812 MHz
wWDW EM
SSB
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
I~~~ o noloo|o e
Qe Qe S Q|| =|e o
NOMmANIN - =N (3]
(5] O OOTONTrrrrrmANNO
<] OO ITOMOMUNMONANOD OND noo o
o ONNOONDODOONMN®OD L =R M O ]
& Shr@@-RBIARER S K836 SKg 8 8
=] S552998888NgSY o T NP:© o 2
- TTOOANNANANNNANNN ~MNhON now o .
~ —FrrrEEFE R | N N TT O N ~
Current Data Parameters
NAME  Hydro Arylation 13C
EXPNO 95068421
F2 - Acquisition Parameters
Date 20160821
Time 16.26
INSTRUM _ spect
PROBHD_5 mm PABBO BB/ O
PULPROG pg30
SOLVENT _ cDCB3
NS 2048
DS 0
SWH 24038461 Hz
B St
ARG ‘201.48 HO =
ow 20.800 usec
¥
D1 2,00000000 sec Ph
D11 (0.03000000 sec
T 1
======== CHANNEL f1 =
SFO1  100.6304993 MHz
NuCi 13C
Pl 9.00 usec
PLW1  61.09989847 W 7c
=g
UC! M 6-94 B 1
CPDPRG[2  wallz16
PGPD2 .00 usec
PLW2  13.10000038 W
PLW12 026705000 W
PLWi3 021630899 W
F2 - Processing parameters
si 32768
SF  100.6204350 MHz
wow EM
SSB
LB 1.00 Hz
GB
PC 140
I | ]
T 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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—4.1719
—3.8532
2.6306
2.6122
2.5938
2.1408
2.1224
—1.5771

21592

Y
5

Current Data Parameters
NAME Hydro Arylation 1H
30

PRocwo 1

F2 - Acquisition Parameters

Date_ 61107

Time 19.16

INSTRUM 5|

PROBHD 5 mm PABBO BB/

PULPROG 2930 z

D 65536

SOLVENT cDCI3 HO

NS 16

DS 0

SWH 9615.385 Hz

FIDRES 0.146719 Hz

AQ 3.4078720 sec

RG 14.26

Dw 52.000 usec

.?E 6.5%?(5&0

D1 1.00000000 sec OMe

TDO 1 7-22 C 1
7d

CHANNEL f1
SFO1 400.1629712 MHz
NUC1 1H

P1 13.20 usec
PLW1 13.00000000 W

F2 - Processin rameters
sl ESSgﬁpa
SF 400.1605096 MHz
wbw EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
e Il

1.05 F

0 ppm
(o) <= ol (@ ~ (o
Q9| BN o |
~|<led o ail led
- FRONOOO NN
- OO r@®r—W~N®M 8y g ¢ o -
~ NOONDOM© N © ® - S o @® -
= TOQrm QOO m oy © 9 w o =
o CONY~-OOONOGS qTre 5w = et <
D FTAMMAONNAN — — [ - T = ©
- T ——— NN~ © 18 & -
Current Data Parameters | '\\‘\ \\ V/// \‘/ ‘ I ‘ |
NAME  Hydro Arylation 13C
EXPNO = 93072231
PROCNO 1
F2 - Acquisition Parameters
Date_ = 20161107
Time 21.46
INSTRUM _~ spect CN
PROBHD 5 mm PABBO BB/
PULPROG __zgpg30
™
SOLVENT cocia
NS 462
S 21038.461 H
. iz
FIDRES  0.366798 Hz HO =
AQ 1.3631488 sec
RG 201.48
DW 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
Di1  0.03000000 sec
T0O 1
CHANNEL H OMe
SFO1  100.6304993 MHz
NUCT 13C
Pi 9.90 usec 7d
PLW1  53.00000000 W (=22 CL
CHANNEL f2
SFO2  400.1621006 MHz
NUC2 1H
CPDPRG[2  waltzi6
PCPD2 90.00 usec
PLW2  13.00000000 W
PLW12  0.27963999 W
PLW13  0.22651000 W
F2- Processdng parameters
si 32768
SF  100.6204272 MHz
wow EM
SSB 0
L8 3.00 Hz I
25 40, \ ol " ] . . -

T T T T T T T T T T T T T T T T T T T T T

180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O ppm
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4-106 B

Current Data Parameters
NAMI

INTI-H1
EXPNO 98056
PROCNO 1
F2 - Acquisition Parameters
Date 20161026
Time 16.23
INSTRUM
PROBHD 5 mm PABBO BB/
PULPROG 2930

0 6
SOLVENT CDCI3
NS 8

3.4717
3.4561

N T

3.4404
2.5586
2.5406
2.5224
2.5093
2.4925
2.4759
21431
2.1252
21071
—1.1115

s [
SWH 9615.385 Hz CN
FIDRES 0.146719 Hz
AQ 3.4078720 sec
RG 114.26
bw 52.000 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec HO =
D0 1
CHANNEL f1
SFO1 400.1629712 MHz
NUC1 iH
Pi 13.20 usec 7e
PLW1 13.00000000 W
E'Z - Processing paramelers
SF 400.1605097 MHz
wD! EM
SSB
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T
10 9 8 7 6 5 4 2 1 ppm
O[N] O (=] «© [
Qo < Q <
</ =i (3] (3] -
COr-rONO0OOMO W
- ONOODDIM O N~ o =2 B ] -
4-106-B VOVOr-romMMAS ~o- =1 e 9 ©
DRDONDR OO T N 1=} ® 0 0
© O W0W WMo S o i N~ Q -
Current Data Parameters TOOOANNNNN NN~ (=1 0 o
NAME 1-13 T T M~~~ w M ™ -
EXPNO 94056
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161029
Time 8.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 536
SOLVENT CDCI3
NS 2048
Ds [}
SWH 24038.461 Hz
FIDRES 0366796 Hz CN
AQ 1.3631488 sec
RG 201.48
bw 20.800 usec
DE 6.50 usec
TE 300.0K HO >
D1 2.00000000 sec
Di1 0.03000000 sec
TDO 1
= CHANNEL {1 =
SFO1  100.6304993 MHz 7e
NUCT 13C
P1 9.90 usec
PLW1 53.00000000 W
= CHANNEL 2 =:
SFO2  400.1621006 MHz
NUc2
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 0.27963999 W
PLW13 0.22651000 W
F2 - Processing parameters
| 32768
SF 100.6204250 MHz
wow EM
ssB 0
LB 1.00 Hz
GB 0
PC 1.40
‘ \. e
T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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OLNOONMONODOVWONNNNT- QO
T rrO0OMN OO ONONMONMN®M
NNrmrOO0ODONOWNNNTrOOTN
NANANNAN"~===RMNKNKRKRKOO
WWWOWRPHBBBBWBNNNNNNNN

7 6037
7.4645
7.4470
7.4281
7.3864
7.3834
7.3802
7.3651
7.3592
7.3496
7.3465
7.3434
7.3102
7.3066
7.2896
7.2601
3.4657
3.4490
3.4325
2.5431
2.5265
2.5093
2.4917
2.1655
2.1480
2.1302
1.5941

B SRRt Sl SRS At

Current Data Parameters.
NAME_ Hydro Arylation 1H
EXPNO 91072222
PROCNO 1

F2 - Acquisition Parameters
Dme 20161108

INSTRUM s
PROBHD 5 mm ABBO BB/
PULPROG 2030

65531
SOLVENT cucw
S 8

N

DS 0

SWH 9615.385

FIDRES 0.146719 Hz
Q 3.4078720 sec

RG 114.26

DwW 52.000 usec

DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec

TDO 1

CHANNEL f1

SFO1 400.1629712 MHz

NUC1 1H

P1 13.20 usec

PLW1 13.00000000

F2 - Plooesslng parameters

sl 65536

SF 400.1605091 MHz
EM

CN
HO =
OzN
7f

(PP

wDw
SSB
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
NN (0| D (v |0 ™
a|g|5|c|8|e ] S|le| |=
ol o el |+
et OO MOONN
OCNr~ONhNTOOOVWOO O < O ~ v [=2] ~
DOTNONONO - O ™ r MO w0 o o o
NOEANENMOOROO I - R @ - 5 z
BNODOWDD O~ N O g o = < 9 o
TTOOOONANNNANN™ ~NMNO o [+=] by (=]
—_F—FrrrEFEFEFEFEFEE—T NN~ © M o -
Current Data Parameters N\ \/V/H/// W/ | | ‘ ‘
NAME  Hydro Arylation 13C
EXPNO 91072221
PROCNO 1
F2 - Acqulslllon Paramelers
Date_
Time 21
INSTRUM spect
FROBHD 5mm ABBOBBI
TIJ 65536
SOLVENT cDeI3
NS 1024
DS 0
SWH 24038.461 Hz CN
FIDRES  0.366798 Hz
AQ 1.3631488 sec
RG 201.48
Dw 20.800 usec
g e HO
300.0
D1 200000000 sec =
D11 0.03000000 sec
TDO 1
= == CHANNEL 1 =
SFO1  100.6304993 MHz
NUC1 C
P1 9.90
PLW1 53.00000000 W O2N
======== CHANNEL 12 = 7f
SFO2  400.1621006 MHz e
NUC2 1H 7-22 B 1
CPDPRG[2  wallz16
PCPD2 90.00 usec
PLW2  13.00000000 W
PLW12  0.27963999 W
PLW13  0.22651000 W
F2 - Processin rameters
sl 32708
SF 100.6204262 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB o0
PC 1.40
} ‘ l l J " J I Il
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm
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FrONOOYTMOTNNOSTN® coOmOoONXOMOMT O
R R R RN - ol ] FTORO-TO-TFTOON
MANOCODRNDr-DNOWONM OCITAMr-rOVOYITNO
SETTOONOOANNANNAN st e St e
4-109-A Ll S o A S o S R N o N S OO NNNNNNNNN -
Current Data Parameters N{% ‘\\x W /
NAME ANTI-|
EXPNO 910
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161107
Time 19.05 CN
INSTRUM oct
PROBHD 5 mm PABBO BB/
PULPROG 2030
;DOLVENT Esﬁgucm
NS 8 HO =
DS 0
SWH 9615.385 Hz
FIDRES ~ 0.146719 Hz
AQ 3.4078720 sec
RG 145.29
DW 52.000 usec 79
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec Cl
TDO i
- = CHANNEL f1 =
SFO1  400.1629712 MHz
NUCT 1H
Pi 13.20 usec
PLW1  13.00000000 W
F2 - Processing parameters
! 65536
SF_ 400.1605095 MHz
wow EM
SsB
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 ppm
(] o o |ve b
b e e Qe o ]
|| o oiloi|od (=]
VONOO— M~ O 0N
N+~@ON®DOKN— N ©© o © ®© © © @ o
ONNOONDN™— OO o E= o o 0
4-109 A Taun-AN-O®o oo ~© 5 i 3 I @
DO OIS WW0 I~ D < — ®© ~ © o =}
OOMOMOON NN N — NN © =] K o ©
Current Data Parameters Stent il mib bt s ol n o el e © 0o o™ ~
NAME ANTI-13C
EXPNO 910
PROCNO 1
F2 — Acquisition Parameters
Date_ 20161107
Time 20.28
INSTRUM ect
PROBHD 5 mm PABBO BB/
PULPR( Z
D
SOLVENT . CDCI CN
NS 1024
DS 0
FDRES 20500708 e
AQ 1.3631488 sec HO. =
RG 201.48
ow 20.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec 7
D11 0.03000000 sec 9
TDO 1
= = CHANNEL f1 == Cl
SFO1  100.6304993 MHz
NUCT 13C
P1 9.90 usec
PLW1  53.00000000 W

= = CHANNEL f2 ==
SFO2 400.1621006 MHz
NUC2 1H
CPDPRG[2 waliz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 027963999 W
PLW13 0.22651000 W

F2 - Frocessing parameters
32768

8!

SF 100.6204253 MHz
wow EM

858

LB 3.00 Hz

GB 0

PC 1.40

]

iy R i Lt i ai) L et

" o
il i B . Ve Y h

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 ppm
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OO TrTOONOrONTONONOIITNROTNNOONONNOITNOVDINDTOONN
ONOT AT NN ANT O OONODN -~ DONOMNNONEFNOUONODNOO - STIDM
NOOOTOHMANOCOOMNOUULrCr—OOoCOODOULLLIYTTOOTOLONMNLNODOWLTNO D
SRnaaaooaoaNaNaadaNNadrerrrOaaaaadeRtTYSORloL TR E =D
NENNNNNNNNENNNENNNENENENNENNCSCSOO00Y88momnoaaiaacccoa -

e =

4-109-B
Current Data Parameters
NAME ANTI-H1
oo 4
1
CN
F2 - Acquisition Parameters
Date_ 20161107
Time 19.09
PROGHD. 5 min B0 B8/
mm
PULPROG 2930 HO =
D 65536
SOLVENT cDCi3
NS 8
0
SWH 9615.385 Hz 7h
FIDRES ~ 0.146719 Hz
AQ 3.4078720 sec
ARG 129.57
bW 52.000 usec O.
DE 6.50 usec
TE 300.0 K CHs
Di 1.00000000 sec
TDO 1
CHANNEL f1
SFO1  400.1629712 MHz
NUC1 1H
P 13.20 usec
PLW1  13.00000000 W
F2 - Processing parameters
sl 65536
SF 400.1605108 MHz
wow EM
ssB 0
LB 0.30 Hz
GB 0
PC 1.00
J
T T T T T T T T T T T T
1 10 9 8 7 6 5 4 3 2 1 ppm
oo ol (= < (0][e -
o|=|g/o(® S| o clcle o
oo | o o ool (=]
o WONNOLWL T O
© g-—-—hmhmcw 0 N W © o N @ <t
@ 00O Oo OO [ ] - ©® o o o
4-1098 ® OrOaNAIIN Eoy  ao & @
o COONDDN DT s . o < Q a b
n TONDONNN™ ~~© [=3N""] 0 o
Current Data Parameters - —_rr NN~ © ™ o -
NAME ANTI-13C
EXPNO 920
PROCNO 1
F2 - Acquisition Parameters
li:gare, 20161107
ime 21.14
INSTRUM t CN
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
0 6553
SOLVENT CDCi3
Brs 1024 HO. P
0
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 3631488 sec
RG 201.48
bDw 20.800 usec 7h
DE 6.50 usec
TE 00.0 K
D1 2 sec
D11 0.03000000 sec (ON
TD 1 CHz

= == CHANNEL f1
SFO1 100.6304993 MHz
NUCT 13C

P1 9.90 usec
PLW1 53.00000000 W

= —= CHANNEL 2
SFO2 400.1621006 MHz
NUC2 iH
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 13.00000000 W
PLW12 0.27963993 W
PLW13 0.22651000 W

F2 - Processing parameters
51 32768

SF 100.6204240 MHz
wow EM

588 0

LB 3.00 Hz
GB

PC 1.40

[ 110 | . -

T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 S 80 70 60 50 40 30 20 ppm
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