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1. General Remarks:

Unless otherwise stated, all reagents were purchased from commercial suppliers and were
used directly without any further purification. All solvents were dried according to known
methods and distilled prior to use. All reactions were conducted under a nitrogen
atmosphere on a dual-manifold Schlenk line unless otherwise mentioned and in oven-dried
glassware. All reactions that require anhydrous conditions were conducted under an argon
atmosphere. For reactions that required heating, an oil bath was used as the heat source.
(Flash column chromatography was performed on 63-200 mesh silica gel using n-hexane
(distilled) and ethyl acetate as eluents. 'H and '3C NMR spectra were recorded on a Bruker
Ascend spectrometer at 400 and 100 MHz, respectively. Chemical shifts are reported in
parts per million (ppm) on the 6 scale by using CDCl3, as an internal standard. Multiplicities
were indicated by using abbreviations s=singlet; d=doublet; t=triplet; q=quartet; and
m=multiplet. Coupling constants are expressed in Hertz (Hz). High-Resolution Mass
Spectra (HRMS) were recorded in JEOL JMS-700 M Station and ESI-TOF mode. The
melting points (mp) were obtained on an Electro-Thermal FARGO MP-2D capillary
melting point apparatus. The X-ray diffraction measurements were carried out at 200 K on
either a Bruker D8 Venture or a Bruker KAPPA APEX II CCD area detector system

equipped with a graphite monochromator and a Mo-Ka fine-focus sealed tube (k =0.71073
A).



II.  Table 1. Optimization of the Reaction Conditions.

O HO,OH

OHC
+

Pd, Base

Solvent, 30 °C

CHO

&y

1 2 3 (markovnikov product)
Entry® Cat. Base Solvent T(°C) : .
Gmol%) (equiv)  2mL ;@  Yield (%)
01 - KOAc  DCM 30/2.5 ND
02 PdCIPPh;), KOAc  DCM 30/2.5 66
03 PdCI(PPh;), KOAc DMSO  30/2.5 ND
04 PdCly(PPh;), KOAc  DMF 30/2.5 ND
05 PdCL(PPh;), KOAc  THF 30/2.5 14
06 PdCL,(PPh;);  KOAc  ACN 30/2.5 ND
07 PdCL(PPh;),  KOAc CHCl, 30/2.5 58
08 PdCIy(PPh3); KOAc DCE 30/2.5 98
09¢ PdCl,(PPh;), KOAc  DCE 30/2.5 54
10 PdCIy(PPh3);  NaOAc DCE 30/4.5 65
11 PdCL(PPh3),  k,co, DCE 30/2.5 ND
12 PdCl,(PPh;), K;PO, DCE 30/2.5 ND
13 PdCl, KOAc  DCE 30/2.5 06
14 Pd(OAc), KOAc  DCE 30/2.5 ND

[l 1 (0.4 mmol), 2 (0.6 mmol), catalyst (3 mol%), KOAc (0.8 mmol), solvent (2 mL) at 30 °C for 2.5 h. ! Yields were
calculated from the crude reaction mixtures by '"H NMR using CH2Br: as the internal standard. [) 1 mol% of catalyst was used.
The biphenyl compound was formed only in traces. ND-not detected.

III. Experimental Procedures
Synthesis of starting materials: -
a) General procedure for the synthesis of propargyl aryl ethers !

R ~_OH

NS l +

salicylic aldehyde/
Phenolic OH

JI

propargyl
bromide 3

K,CO;

DMEF, 30 °C,

r
5-10h




A 50 mL round bottom flask was charged with salicylic aldehyde (1220 mg, 10 mmol) in DMF
(25 mL) then K2CO3 (2760 mg, 20 mmol) was added. Then, a propargyl bromide (1309 mg, 11
mmol) was added dropwise at 0 °C over 5 min. After completion of the addition, the reaction
mixture was stirred at 30 °C for 5 h and quenched with crushed ice. The reaction mixture was
extracted with EtOAc (30 mL x 3) and the organic phase was dried over anhydrous MgSOa.
The solvent was then removed under reduced pressure and the crude product was purified by

flash chromatography with the eluent hexane-ethyl acetate.

List of Isolated molecules-

o, LT, O, MO
o 5
/©\o/\\\ ©\o ™ ﬂ|

b) General procedure for propargyl aryl ethers/amine synthesis?

propargyl bromide

(1.1 equiv.)

R X
K3 > Y07 R

XH R, NaH (2 equiv.) //\ 2

X=0,NMe THF, 60°C, 6-10 h

In a dried 50 mL flask containing alcohol/amine (3 mmol) in THF (25 mL), NaH (0.144 g, 6
mmol) was added. Then a solution of propargyl bromide (0.392 g, 3.3 mmol) in THF (5 mL)
was added dropwise over 10 minutes. The reaction mixture was stirred at 60 °C for 6-10h, after

completion of the reaction, NH4Cl solution was added and the reaction mixture was dissolved



in ethyl acetate further organic layer was separated and dried over anhydrous MgSO4. The
solvent was removed under reduced pressure, and the crude residue was subjected to flash
column chromatography on silica gel (eluent hexane-ethyl acetate) to obtain the pure terminal

alkynes.

List of Isolated molecules-

R’ Jl Ph Phﬂl Rz\@\ Jl Os |
R 1k

11 R'=Me,R>=H 1o
1m R!=Me, R>=i-Pr
In R'= naphthyl, R?*= H

1i R'=Me, R>=Cl
1j R'=Ph,R>=H

¢) General procedure for But-3-yn-1-yl benzoate synthesis?

In a dried 50 mL flask containing but-3-yn-1-ol (0.77 g, 5.5 mmol) in DCM (25 mL) at 0 °C,
TEA (2 mL, 15 mmol) was added. Then a solution of benzoyl chloride/sulfonyl chloride (5
mmol) was added. The reaction mixture was stirred at room temperature for 6 hours, after
completion of the reaction crushed ice was added and the reaction mixture was washed by
DCM. The organic layer was separated by a separatory funnel and further dried over anhydrous
MgSOas. The solvent was removed under reduced pressure, and the crude residue was subjected
to flash column chromatography on silica gel (eluent hexane-ethyl acetate) to obtain the pure

but-3-yn-1-yl benzoate.



List of Isolated molecules-
0] 0
Z y
@AO/\// ©/§)Lo/\//
1p 1q
0
z QL
/V/ O
O l s
(D/\)L o~
1r

d) Synthesis of 1-methoxy-4-(3-(4-methoxyphenoxy)prop-1-yn-1-yl)benzene 4

PACL(PPhy), (5 mol%), OMe
S S S g 07
M = 2y
=0 e o

TEA, THF, 60 °C, 4h. Me

To a 50 mL round bottom flask was added 1-methoxy-4-(prop-2-yn-1-yloxy)benzene (0.648 g,
4 mmol,) and 1-iodo-4-methoxybenzene (1.1 g, 4.8 mmol). Later Triethyl amine (0.808 g, 8
mmol) and THF solvent (30 mL) were added to system then reaction mixture degassed by using
nitrogen gas. Then Cul (0.038 g, 0.2 mmol). and PdCl2(PPh3)2 (0.140 g 5 mol%) were added.
The resulting mixture was heated for 4 h at 60 °C. After completion of the reaction, the reaction
mixture extracted with ethyl acetate-water system, and the organic layer was separated and
evaporated under reduced pressure. The crude residue was then subjected to flash column
chromatography on silica gel (eluent hexane-ethyl acetate) to obtain the pure internal alkyne

compound.

e) Synthesis of homoallylic alcohol

0 R? K,CO; /\JL
wlo~ A T
MeOH9 rt R2=2_naphthalene,

1—
R'= Ph, 6 2-benzofuryl, Styrene




To a 25 mL round bottom flask was added 3-(naphthalen-2-yl)but-3-en-1-yl benzoate (0.060
g, 0.2 mmol,), K2COs3 (0.055 g, 0.4 mmol,) and MeOH 5 mL. The resulting mixture was stirred
at room temperature. After completion of the reaction, the reaction mixture was evaporated on
a rotatory evaporator and then extracted with ethyl acetate-water system, and the organic layer
was separated and evaporated under reduced pressure. The crude residue was then subjected to
flash column chromatography on silica gel (eluent hexane-ethyl acetate) to obtain the pure

homoallylic alcohol.

f) Synthesis of (2-((2-Phenylallyl)oxy)phenyl)methanol

0
©\)LH NaBH,, MeOH @(O/
'
0 RT OH

To a 25 mL round bottom flask 3a (0.095 g, 0.4 mmol) and 2 mL MeOH were added. Next,
NaBH4 (0.030 g, 0.8 mmol) was added, and the resulting solution was stirred at room
temperature for 1 h. The reaction mixture was quenched with ammonium chloride solution,
and the organic layer was separated and evaporated under reduced pressure. The crude product
was subjected to flash column chromatography on silica gel (eluent hexane-ethyl acetate) to

obtain the pure target compound.

g) Synthesis of 2-((2-Phenylallyl)oxy)benzonitrile

O
@\)LH NH,0HeHC], I, ©:O
>
O acetonitrile, CN

80 °C

To a 25 mL round bottom flask 3a (0.095 g, 0.4 mmol), and 5 mL acetonitrile were added.
Next, NH2OH.HCI1 (0.083 g, 1.2 mmol) and Iodine (0.030 g, 0.12 mmol) were added, and the
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resulting solution was refluxed for 6 h. The resulting reaction mixture was quenched with cold
water, and the organic layer was separated and evaporated under reduced pressure. The crude
product was subjected to flash column chromatography on silica gel (eluent hexane-ethyl

acetate) to obtain the pure target compound.

h) Synthesis of 1-((2-Phenylallyl)oxy)-2-vinylbenzene

P honium bromide,
@\) KO'Bu THF o ©/\O/
0 0 °C-RT Z

To a 25 mL round bottom flask Methyltriphenylphosphonium bromide (0.171 g, 0.48 mmol)

and dry THF 5 mL were added under an inert atmosphere further Potassium tert-butoxide
(0.089 g, 0.8 mmol) was added and reaction mixture was allowed to stir 1 h. Next, 3a (0.095
g, 0.4 mmol) was added, and the resulting mixture was stirred at room temperature for 6 h. The
reaction mixture was quenched with crushed ice, and the organic layer was separated and
evaporated under reduced pressure. The crude product was subjected to flash column

chromatography on silica gel (100 % hexane) to obtain the pure product.

i) Synthesis of (E)-1-(2-Nitrovinyl)-2-((2-phenylallyl)oxy)benzene

NH4OAC,

7
r e _
0) Toluene, 80 °C NO,

To a 25 mL round bottom flask 3a (0.095 g, 0.4 mmol) and toluene 5 mL were added. Then
NH4O0Ac (0.062 g, 0.8 mmol) and nitromethane (0.037 g, 0.6 mmol) were added, and the

reaction mixture was refluxed for 4 h. Next, the resulting mixture was quenched with water,
and the organic layer was separated and evaporated under reduced pressure. The crude product
was subjected to flash column chromatography on silica gel (eluent hexane-ethyl acetate) to

obtain the pure product.



i) Synthesis of deuterated Phenylboronic acid®

QH CDC13-D20 (11)

e

80°C8h

oD
-

To a 25 mL round bottom flask was added Phenyl boronic Acid (0.610 g, 5.0 mmol,) and
CDCI3-D20 (1:1) 3 mL. Then resulting solution was refluxed at 80 °C for 8 h in an oil bath.
The reaction mixture was cooled and deuterated phenyl boronic acid was obtained. After
filtration, the white solid was dried by using a high vacuum for 5 h. Deuterated phenylboronic

acid (0.390 g, 63%, >85% D) was obtained. 'H NMR (400 MHz, DMSO-d6) 4 7.90 — 7.78 (m,

2H), 7.42 —7.30 (m, 3H), 8.02 (s, 0.30).

General Procedures-

[A] Palladium (IT)-Catalyzed regioselective hydroarylation of terminal alkyne:

X= 0, NMe, CO,, SO,

QH
Pd, KOA
/X\e// R\\ B‘OH d, KOAc >
R + | _
n 30 °C, DCE
1
R= Aryl, n=1, 2

AP
n

allylic ether/ amine

A 10 mL round bottom flask fitted with a septum containing alkyne substrate 1 (0.4 mmol),
phenylboronic acid 2a (0.073 g, 0.6 mmol) and KOAc (0.078 g, 0.8 mmol, 2 equiv), finally
the catalyst PACl2(PPhs)2 (0.0084 g, 3 mol %) was added. Then DCE (2.0 mL) solvent was
added to the system and the reaction mixture was stirred at 30 °C for 2-5 h. At the end of
the reaction, the reaction mixture was filtered on a celite pad with CH2Cl2 (10 mL) solvent.
The crude products were purified by silica gel column chromatography using n-hexane/

EtOAc as eluent to afford the desired product.




IV Control Experiments:

a) without heteroatom

Z Ph
Ph /\// R=Ph
R
. II3\ > Rw H

HO OH std.condition

b) with internal alkyne

PhB(OH
R PdCf (szf;) (3%) i |
2 3)2 (570
X R
o F - R&AO’R o ©
R KOAc, DCE, 30 °C o h
R= p-OMePh Major @) Minor
¢) with D,O y
R’O\//
Ph R= p-OMe-Ph Dy H H.D
_B - PhJ\ ’K
HO” ~OH std.condition, D20 (7 O<R + Ph O~p
5 equiv.)
(E:Zz=2:1)
d) with PhB(OD), _
R,0\//
Ph
5 R= p-OMe-Ph DyH H D
DO” 0D > PhJ\ + Phjﬁ
std.condition O~ O~
D (85%) 1.5 equiv. R
(E:Zz=2:1)
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a) Studies with D20-6

_ KOAc (2 equiv.), HyP oM
07 _OH  p,0o(Tequiv) 0 @
Bon > + MeO
+ @ MeO
MeO DCE, 30 °C 3j 3i
. . (E:Z=2:1) J
1 equiv. 1.5 equiv.

A 10 mL round bottom flask fitted with a septum containing 1-methoxy-4-(prop-2-yn-1-
yloxy)benzene (0.065 g, 0.4 mmol), phenylboronic acid 2 (0.073 g, 0.6 mmol), KOAc (0.078
g, 0.8 mmol, 2 equiv) and D20 (7 equiv., 2.8 mmol) finally catalyst PdCl2(PPhs)2 (0.0084, 3
mol %) was added, then DCE (2.0 mL) solvent was added to the system, and the reaction
mixture was stirred at 30 °C for 1.5 h. At the end of the reaction, the reaction mixture was
filtered on a celite pad with CH2Cl2 (10 mL) solvent. The crude products were purified by silica
gel column chromatography using n-hexane/ EtOAc as eluent to afford desired products 3j and
3j' (E:Z=2:1).

b) Studies with PhB(OD),-6

Z HeD Py
,@O/ gD KOAc (2 equiv.), OJ{© @QJ\@
+ @ oD @ * MeO
DCE, 30 °C MeO

MeO

1 equiv. 1.5 equiv. 3 (E:Z=2:1) 3j
(D=85%)

A 10 mL round bottom flask fitted with a septum containing 1-methoxy-4-(prop-2-yn-1-
yloxy)benzene (0.065 g, 0.4 mmol), phenylboronic acid-d2 (D=85%) (0.087 g, 0.6 mmol) and
KOACc (0.078 g, 0.8 mmol, 2 equiv), finally catalyst PACI2(PPhs)2 (3 mol %) was added to the
system then DCE (2.0 mL) solvent was added and the reaction mixture was stirred at 30 °C for
1.5 h. At the end of the reaction, the reaction mixture was filtered on a celite pad with CH2Cl2
(10 mL) solvent. The crude products were purified by silica gel column chromatography using
n-hexane/ EtOAc as eluent to afford desired products 3j and 3j' (E:Z= 2:1).

Deuteration % calculation-’

The equation below was used to determine the % of deuterium incorporation in allylic ether.

residual integral
% deuteration = 100 - no. labelling sites X 100

11



This experiment concluded boronic acid has more percentage of proton donor than water.

Studies with D,O and PhB(OD);

74%

47% /

D/H._H
|

3j (E:Z=2:1) 3t

H_H/D 4 /
o ' S '
MeO MeO MeO' MeO'

¢) Studies with D20-

Of Iy (o
S| M o |©
S| 0 o N
-l lo ol lo
L
T T T T T T
8 7 6 5 4 3
Nlo|  (S]o O] [ I~
=11 Sm@®| | ™
~O| |Njm SbleN| o ~
mlol Il —lololol I« ©
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Current Data Parameters
NAI 3F NMR

ME
EXPNO 1337
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230825
Time 21.45
INSTRUM

spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768

SOLVENT CDCI3
NS 16
DS 0

WH 7211.539 Hz

8

FIDRES 0.220079 Hz

A 2.2719147 sec
71.42

R

bw 69.333 usec
DE 10.06 usec
TE 298.9 K

D1 2.00000000 sec
TD( 1

=== CHANNEL f1 ========
400.1324008 MHz
1H

15.00 usec
13.50000000 W

F2 - Processing parameters

Sl 16384

SF 400.1300191 MHz
wDwW EM

SSB

LB 0Hz

GB

PC 1.00
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Current Data Parameters
NAME 3F NMR
EXPNO 1338
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230825
Time 1.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

68

TD 3271
SOLVENT CDCI3
NS 673

Ds 0

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG

bw 20.800 usec
DE 6.50 usec
TE 299.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TD( 1

= = CHANNEL f1 =:
SFO1 100.6228298 MHz
NUC1 13C

10.00 usec
PLW1 49.50000000 W

CHANNEL f2
400.1316005 MHz

SFO2

NUC2

CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters
S| 32768

SF 100.6127718 MHz
WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00

Current Data Parameters
3F NMR

NAME F NI
EXPNO 1339
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230825
Time 22.
INSTRUM Spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
™

SOLVENT coeis
NS 16

DS 0

SWH 7211.539 Hz
FIDRES _ 0.220079 Hz
AQ 2.2719147 sec
RG 78.51

DW 69.333 usec
DE 10,06 usec
TE 299.2 K

D1 2.00000000 sec
DO 1

CHANNEL f1 =
00.1:1%44005 MHz.

15.00 usec

PLW1 13.50000000 W
F2 - Processing parameters

| 16384
SF 400.1300193 MHz
Wi EM
8SB
LB 0Hz
GB 0
PC 1.00




[N =} M < < MM WM

o © ™ N < TOO O oN o

da BB o OB~© O ~ = Current Data Parameters

LB IO ANN T = S o] NAM 3F NMR

22 II2 IFY - R 8 EXPNO 1240

VT /W .
F2 - Acquisition Parameters
Date 023082!
Time_ 23.14
INSTRUM spect

Ho _H/D D/H _H PROBHD_5 mm PABBO BB/

I | PULPROG zgpg30

) 32768
0. O. SOLVENT cpci3
+ NS 1057
MeO MeO o >

SWH 24038.461 Hz
FIDRES 0.733596 Hz
. N AQ 0.6815744 sec
3j (E:Z=2:1) 3 RG ]
bw 20.800 usec
DE 6.50 usec
T

E 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO

=== CHANNEL f1 =
SFO1 100 6228298 MHz
NUC1

P1
PLWA1 49.50000000 w

=== CHANNEL f2 =

SFO2 400.1316005 MHz
NUC2 H
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2  12.50000000 W
PLW12  0.34722000 W
PLW13  0.28125000 W
F2 - Processing parameters
sl 32768

SF 100.6127726 MHz
ul EM

WD!

SSB

LB 2.00 Hz
GB 0

PC 1.00

l’.A dreamifioind e 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 ppm

Gram scale synthesis.

Optimized reaction conditions were applied for large scale and successfully achieved good to
moderate yields.

a) 10 mmol scale synthesis of allylic ether-

o OH L
! B. optimized O
C e o
condition
O/\\\

10 mmol 3a,3h, 79%, 1.88 g
b) S mmol scale synthesis of allylic amine-

QH ti d
optimize
I O @r
///\ N condition
Me

5 mmol 4a, 2h, 84%, 0.937 g
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Scale-up on 1 mmol.

a) 1 mmol scale synthesis of allylic benzoate-

s OEH

b) 1 mmol scale synthesis of allylic benzoate-

0 OH
~ 0\
7’ B,
©)LO’\/ + d OH
1 mmol

NS By _opimized _

optimized

condition

optlrnlzed

condltlon

optimized

condition

e _ o My

5b, 2h, 70%, 0.211 g

o

5¢, 3h, 52%, 0.152 ¢

o,

6g, 2h, 52%, 0.158 g

V. Single crystal X-ray Analytical Data

The Single crystals of isolated compounds 3a and 6f were obtained by slow evaporation
of dichloromethane: hexane (1:2) solution at room temperature. X-ray reflections were
collected using Mo Ka X-radiation (A = 0.71073 A) on the single crystals at 200 K using a
Bruker Kappa APEX-II diffractometer. All the crystal structures were solved and refined using

SHELX-97.

e C(Crystal data and structure refinement for 3a [CCDC number 2290697]. (ellipsoid counter

30% probability)
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Table 1. Crystal data and structure refinement for d24491.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.26°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

e C(Crystal data and structure refinement for 6f [CCDC number 2290696]. (ellipsoid counter

30% probability)

d24491

Cl6 H14 02

238.27

200(2) K

0.71073 A

Orthorhombic

Pna?2l

a=16.5657(15) A o= 90°.
b=5.4295(4) A B=90°.
c=14.0697(11) A v =90°.
1265.48(18) A3

4

1.251 Mg/m?3

0.081 mm!

504

0.72 x 0.06 x 0.02 mm?

2.46 t0 25.26°.

-19<=h<=19, -6<=k<=5, -16<=1<=13
6361

1825 [R(int) = 0.1282]

99.0 %

multi-scan

0.9984 and 0.9437

Full-matrix least-squares on F2
1825/1/164

1.028

R1=0.0528, wR2 =0.1200
R1=0.0701, wR2=0.1313

-4(2)

0.034(8)

0.171 and -0.155 e.A3
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Table 1. Crystal data and structure refinement for d24673.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 66.74°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole

d24673

C27H23 N OO0

361.46

200(2) K

1.54178 A

Monoclinic

P21/m

a=9.4988(2) A o=90°.
b=11.9651(3) A B=97.1390(10)°.
c=17.3667(4) A v =90°.
1958.49(8) A3

4

1.226 Mg/m?

0.534 mm'!

768

0.57 x 0.40 x 0.13 mm?

5.98 to 66.74°.

-11<=h<=11, -14<=k<=14, -20<=1<=20
14764

3440 [R(int) = 0.0476]

98.7 %

None

0.9338 and 0.7505

Full-matrix least-squares on F?
3440/0/253

1.041

R1=0.0492, wR2 =0.1273
R1=0.0548, wR2 = 0.1342

0.181 and -0.187 e.A3
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VI. Spectral Data

2-(Prop-2-yn-1-yloxy)benzaldehyde (1a):'?

Eluent: n-hexane/ ethyl acetate (93/7); White solid; Yield: 1.21 g (76%);
©:CHO 'H NMR (400 MHz, CDCLs): § 10.49 (s, 1H), 7.87-7.85 (m, 1H), 7.59-
7.55 (m, 1H), 7.13-7.07 (m, 2H), 4.83 (d, J =4 Hz, 2H), 2.57 (t, J=2 Hz,
O/\\\
1a 1H).

4-Methoxy-2-(prop-2-yn-1-yloxy)benzaldehyde (1b):'°

CHO

o/\\\

2

MeQO

1b

Eluent: n-hexane/ ethyl acetate (93/7); White solid; Yield: 1.36 g
(72%); 'H NMR (400 MHz, CDCI3): 6 10.30 (s, 1H), 7.84 (d, J =
8 Hz, 1H), 6.59 (d, J =4 Hz, 2H), 4.80 (d, J = 2 Hz, 2H), 3.88 (s,
3H), 2.58 (t, J =2 Hz, 1H).

OHC\©\
o/\\\

1c

4-(Prop-2-yn-1-yloxy)benzaldehyde (1c¢):'®

Eluent: n-hexane/ ethyl acetate (93/7); White solid; Yield: 1.02 g
(64%);. '"H NMR (400 MHz, CDCl3): § 9.90 (s, 1H), 7.86 (d, J =8
Hz, 2H), 7.09 (d, J = 8 Hz, 2H), 4.78 (d, J=2.4 Hz, 2H), 2.57 (t,J =
4 Hz 1H).

1-Methoxy-4-(prop-2-yn-1-yloxy)benzene (1d):'¢

Meo\©\
o’\\\

1d

Eluent: n-hexane/ ethyl acetate (90/5); Yellow liquid; Yield: 1.36 g
(84%); "TH NMR (400 MHz, CDCl3): 8 6.93-6.90 (m, 2H), 6.86-
6.83 (m, 2H), 4.63 (d, J=2 Hz, 2H), 3.77 (s, 3H), 2.50 (t, J=2 Hz
1H).

OMe
MeO” t ‘o/\\\
le

1,3-Dimethoxy-5-(prop-2-yn-1-yloxy)benzene (1e):'®

Eluent: n-hexane/ ethyl acetate (94/6); Gray solid; Yield: 1.11 g
(58%); '"H NMR (400 MHz, CDCl3): § 6.15 (d, J = 8 Hz, 2H), 6.12
(d, J=4 Hz, 1H), 4.64 (q, J =1 Hz 2H), 3.76 (d, J = 1 Hz 6H), 2.52
(q, J=4 Hz 1H).
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N,N-Dimethyl-3-(prop-2-yn-1-yloxy)aniline (1f):'°

NMe,

o/\\\

1f

1-(Prop-2-yn-1-ylox

o) N

e

1g

2-(Prop-2-yn-1-ylox

ac)

Eluent: n-hexane/ ethyl acetate (95/5); White solid; Yield: 1.15 g (66%);
'"H NMR (400 MHz, CDCl3): & 7.17-7.13 (m, 1H), 6.40-6.28 (m, 3H),
4.67 (d, J =2 Hz, 2H), 2.93 (s, 6H), 2.50 (t, J =2 Hz 1H).

y)naphthalene (1g):'¢

Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid; Yield: 1.41 g
(78%); TH NMR (400 MHz, CDCls): 8 8.26 (t, J = 8 Hz, 1H), 7.80-7.78
(m, 1H), 7.50-7.45 (m, 3H), 7.37 (t, J=8 Hz, 1H), 6.93 (d, J =8 Hz, 1H),
4.88 (d, J=2 Hz, 2H), 2.54 (t,J =2 Hz 1H).

y)naphthalene (1h):'f

Eluent: n-hexane/ ethyl acetate (97/3); Gray solid; Yield: 1.25 g (69%);
'"H NMR (400 MHz, CDCl3): & 7.78-7.74 (m, 3H), 7.46-7.42 (m, 1H),
7.37-7.33 (m, 1H), 7.23 (d, J = 4 Hz, 1H), 7.20-7.17 (m, 1H), 4.80 (d, J
=4 Hz, 2H), 2.55 (t, J=2 Hz 1H).

1-Chloro-4-(1-(prop-2-yn-1-yloxy)ethyl)benzene (1i):

Me

S
cl .
1i

Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid; Yield: 0.5 g
(86%); '"H NMR (400 MHz, CDCl3): 8 7.33-7.30 (m, 2H), 7.28-7.25
(m, 2H), 4.64 (q, J = 4 Hz, 1H), 4.07 (dd, J = 12 Hz, 4 Hz, 1H), 3.86
(dd, J=12 Hz, 4 Hz, 1H), 2.40 (t, J=4 Hz 1H), 1.44 (d, J =4 Hz, 3H),

13C NMR (100 MHz, CDCl3): 6 141.0, 133.4, 128.7, 127.8, 79.7, 75.9,

74.2,55.5,23.6; HRMS (EI) m/z calcd. For [M]* CiiH1CIO 194.0498, found 194.0487.
((Prop-2-yn-1-yloxy)methylene)dibenzene (1j):>

Ph

1j

Eluent: n-hexane/ ethyl acetate (95/5); Yellow solid; Yield: 0.47 g
(71%); 'H NMR (400 MHz, CDCl3): § 7.34-7.25 (m, 10H), 5.66 (s,

0/\\\ 1H), 4.15 (s, 2H), 2.44 (s, 1H).

((Prop-2-yn-1-yloxy)methanetriyl)tribenzene (1k):*°

Ph  Ph

1k

Eluent: n-hexane/ ethyl acetate (95/5); White solid; Yield: 0.46 g
(52%); 'TH NMR (400 MHz, CDCls): 8 7.47-7.44 (m, 5H), 7.33-7.28

0/\\\ (m, 5H), 7.26-7.22 (m, 5H), 3.74 (d, J = 2 Hz, 2H), 2.38 (t, J =2 Hz

1H).
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N-methyl-N-(prop-2-yn-1-yl)aniline (11):%

Eluent: n-hexane/ ethyl acetate (97/3); brownish liquid; Yield: 1.7 g
(81%); '"H NMR (400 MHz, CDCl3): 8 7.28-7.24 (m, 2H), 6.87-6.79
(m, 3H), 4.04 (d, J =2 Hz, 2H), 2.97 (s, 3H), 2.16 (t, J = 2 Hz, 1H).

4-Isopropyl-N-methyl-N-(prop-2-yn-1-yl)aniline (1m):

Eluent: n-hexane/ ethyl acetate (96/4); colorless liquid; Yield: 0.35 g
(64%); '"H NMR (400 MHz, CDCl3): 6 7.13 (d, J = 8 Hz, 2H), 6.82 (d,
J=8Hz, 2H), 4.02 (d, J=1 Hz, 2H), 2.94 (s, 3H), 2.87-2.80 (m, 1H),
2.17 (t, J =2 Hz, 1H), 1.22 (d, J = 8 Hz, 6 H); '3C NMR (100 MHz,
CDCl3): 6 147.0,139.0,127.0,114.7,79.3,72.1,42.8,38.8,33.1,24.1;

HRMS (EI) n/z calcd. For [M]" Ci3sH17N 187.1361, found 187.1357.
N-Phenyl-N-(prop-2-yn-1-yl)naphthalen-1-amine (1n):

Gl

X

In

Eluent: n-hexane/ ethyl acetate (95/5); Brown liquid; Yield: 0.59 g
(77%); 'H NMR (400 MHz, CDCl3): 6 7.95 (d, J = 12 Hz, 1H), 7.90
(d,J=12Hz, 1H), 7.81 (d, J=8 Hz, 1H), 7.53-7.41 (m, 4H), 7.20-7.15
(m, 2H), 6.78 (d, J = 8 Hz, 1H), 6.72 (d, J = 8 Hz, 2H), 4.45 (d, J =2
Hz, 2H), 2.27 (t,J =2 Hz, 1H); ¥*C NMR (100 MHz, CDCl3): 6 148.29,
143.63, 135.02, 131.31, 128.88, 128.40, 127.17, 126.51, 126.33,
126.28, 125.99, 123.53, 118321, 114.49, 80.11, 72.49, 41.77 ; HRMS

(EI) m/z calcd. For [M]" Ci9HisN 257.1204, found 257.1202.
2-((Prop-2-yn-1-yloxy)methyl)furan (10):%¢

(0]
s
@)LO/\//
1p

Eluent: n-hexane/ ethyl acetate (96/4); brownish liquid; Yield: 0.27 g
(68%); '"H NMR (400 MHz, CDCl3): & 7.42 (s, 1H), 6.38-6.34 (m, 2H),
4.56 (s, 2H); 4.16 (d, J =2 Hz, 2H), 2.46 (t, J =2 Hz, 1H).

But-3-yn-1-yl benzoate (1p):'*

Eluent: n-hexane/ ethyl acetate (98/2); colorless liquid; Yield: 0.72 g
(83%); "TH NMR (400 MHz, CDCl3): 8 8.06 (d, J =4 Hz, 2H), 7.57 (t,
J=8Hz, 1H), 7.44 (d, J=8 Hz, 2H), 4.43 (t, J = 8 Hz, 2H), 2.69-2.65
(m, 2H), 2.04-2.02 (m, 1H).

But-3-yn-1-yl cinnamate (1q):

0 —Z
©/§)Lo/\//
1q

Eluent: n-hexane/ ethyl acetate (96/4); colorless liquid; Yield: 0.68
g (62%); '"H NMR (400 MHz, CDCL): § 7.71(d, J = 16 Hz, 1H),
7.54-7.51 (m, 2H), 7.39-7.37 (m, 3H), 6.45 (d, J = 16 Hz, 1H), 4.32
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(t, J =4 Hz, 2H), 2.63-2.59 (m, 2H), 2.03 (t, J = 4 Hz, 1H); 3C NMR (100 MHz, CDCl3): &
166.6, 145.2, 134.3, 130.3, 128.86, 128.09, 117.6, 80.1, 69.9, 62.1, 19.0, HRMS (EI) m/z
caled. For [M]" C13H1202 200.0837, found 200.0838.
But-3-yn-1-yl 3-phenylpropanoate (1r):*
0 Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid; Yield: 0.59
@/\)Lo/\/// g (59%); '"H NMR (400 MHz, CDCl3): § 7.31-7.25 (m, 2H), 7.21-
1r 7.17 (m, 3H), 4.18 (t, J = 8 Hz, 2H), 2.96 (t, J = 8 Hz, 2H), 2.67-
2.64 (m, 2H), 2.51-2.47 (m, 2H), 1.98 (t, J =4 Hz, 1H).
But-3-yn-1-yl benzenesulfonate (1s):

©\ Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid; Yield: 0.81g

/ (78%); '"H NMR (400 MHz, CDCl3): & 7.95-7.92 (m, 2H), 7.69-7.65

5’5/\0/\/// (m, 1H), 7.59-7.55 (m, 2H), 4.14 (t, J = 8 Hz, 1H), 2.59-2.55 (m, 2H),

Is 1.96 (t, J = 4 Hz, 1H); 1*C NMR (100 MHz, CDCl3): § 135.8, 133.8,

129.2,127.8, 78.2, 70.7, 67.5, 19.3; HRMS (EI) m/z calcd. For [M]"

Ci10H1003S 210.0350, found 210.0346.

1,3-Bis(prop-2-yn-1-yloxy)benzene (1t):®

Eluent: n-hexane/ ethyl acetate (95/5); colorless liquid; Yield: 0.56
/@ g (61%); '"H NMR (400 MHz, CDCls): & 7.23-7.19 (m, 1H), 7.63-

//\O 1t O/\\ 7.61 (m, 3H), 4.67(d, J = 1 Hz, 4H), 2.52 (t, J = 4 Hz, 2H).

1-methoxy-4-(3-(4-methoxyphenoxy)prop-1-yn-1-yl)benzene (1u):*

Eluent: n-hexane/ ethyl acetate (97/3); White solid; Yield: 0.73

M0~ -0 = (-ome| & (69%); "H NMR (400 MHz, CDCL): & 7.35-7.39 (m, 2H),
1u

6.95-6.99 (m, 2H), 6.80-6.87 (m, 4H), 4.84 (s, 2H), 3.80 (s,
3H), 3.77 (s, 3H).

2-((2-Phenylallyl)oxy)benzaldehyde (3a):°
0 Eluent: n-hexane/ ethyl acetate (97/3); White solid; Yield: 90.4 mg (95%);
@ﬁlH M.p.:55 °C; 'H NMR (400 MHz, CDCl3): 6 10.38 (s, 1H), 7.83 (dd, J=8.2
Oﬁp Hz, 2 Hz, 1H), 7.57-7.52 (m, 1H), 7.45-7.44 (m, 2H), 7.39-7.32 (m, 3H),
3a 7.07-7.02 (m, 2H), 5.63 (s, 1H), 5.49 (s, 1H), 5.03 (s, 2H); 3C NMR (100
MHz, CDCl): 6189.7, 160.8, 142.6, 137.9, 135.8, 128.6, 128.4, 128.2,
126.0, 125.3, 121.1, 115.2, 113.1, 70.3; HRMS (EI) m/z calcd. For [M]" C16H1402 238.0993,
found 238.0992.
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2-((2-(3-Chlorophenyl)allyl)oxy)benzaldehyde (3b):
Eluent: n-hexane/ ethyl acetate (97/3); White solid; Yield: 82.6 mg (76%);
dﬁ M.p.:58 °C; '"H NMR (400 MHz, CDCl3): § 10.40 (s, 1H), 7.83 (dd, J =8
O/\ﬂ/g)\c1 Hz, 2 Hz, 1H), 7.57-7.53 (m, 1H), 7.44-7.43 (m, 1H), 7.34-7.29 (m, 3H),
3b 7.06 (t, J = 12 Hz, 2H), 5.64 (s, 1H), 5.53 (s, 1H), 4.99 (s, 2H); *C NMR
(100 MHz, CDCIs): & 189.5, 160.6, 141.5, 139.8, 135.8, 134.6, 129.8,
128.5, 128.3, 126.2, 125.3, 124.2, 121.2, 116.5, 113.0, 70.0; HRMS (EI) m/z calcd. For [M]"
Ci6H13ClO2 272.0604, found 272.0612.
2-((2-(Naphthalen-1-yl)allyl)oxy)benzaldehyde (3c):
0 Eluent: n-hexane/ ethyl acetate (97/3); White solid; Yield: 110 mg (96%);
@le @ M.p.:125 °C; 'H NMR (400 MHz, CDCls): 6 10.40 (s, 1H), 8.06-8.02 (m,
© O 1H), 7.89-7.85 (m, 1H), 7.84-7.80 (m, 2H), 7.52-7.46 (m, 4H), 7.37 (d, J =
3¢ 8 Hz, 1H), 7.03-6.97 (m, 2H), 5.86 (s, 1H), 5.42 (s, 1H), 4.94 (s, 2H); 1*C
NMR (100 MHz, CDCI): 6 189.6, 160.7, 142.8, 137.2, 135.7, 133.6, 131.3, 128.4, 128.1,
126.2, 125.9, 125.8, 125.1, 125.1, 120.9, 117.8, 112.7, 71.5; HRMS (EI) m/z calcd. For [M]*
C20H1602 288.1150, found 288.1142.
4-Methoxy-2-((2-phenylallyl)oxy)benzaldehyde (3d):'°
Eluent: n-hexane/ ethyl acetate (95/5); White solid; Yield: 84.6 mg
J@le (79%); M.p.:81 °C; "TH NMR (400 MHz, CDCIs): 6 10.22 (s, 1H), 7.81
/\[]/@ (d, J=8Hz, 1H), 7.46-7.43 (m, 2H), 7.38-7.29 (m, 3H), 6.5 (dd, J =8
3d Hz, 2H), 6.52 (d, J =4 Hz, 1H), 5.63 (s, 1H), 5.49 (s, 1H), 4.99 (s, 1H),
3.86 (s, 3H); *C NMR (100 MHz, CDCl3): 6 188.1, 166.0, 162.5, 142.4,
137.9,130.4, 128.5, 128.2, 126.0, 119.4, 115.2, 106.2, 99.2, 70.2, 55.6; HRMS (EI) m/z calcd.
For [M]" C17H1603 268.1099, found 268.1109.
4-((2-Phenylallyl)oxy)benzaldehyde (3¢):

Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid; Yield: 49.5 mg
@*O\)L© (52%); 'TH NMR (400 MHz, CDCl3): 8 9.89 (s, 1H) 7.84 (d, J = 8 Hz,
OHC 3e 2H), 7.46 (d, J = 8 Hz, 2H), 7.39-7.33 (m, 3H), 7.06 (d, J = 8 Hz, 2H),
5.64 (s, 1H), 5.46 (s, 1H), 4.99 (s, 2H); 3C NMR (100 MHz, CDCl3):
6190.7,163.5,142.2,137.9,131.9, 130.2, 128.5, 128.2, 126.0, 115.3, 115.1, 70.0; HRMS (EI)
m/z calcd. For [M]* Ci6H1402 238.0993, found 238.0991.
1,3-Dimethoxy-5-((2-phenylallyl)oxy)benzene (3f):
Eluent: n-hexane/ ethyl acetate (90/5); colorless liquid; Yield: 84.2 mg
MeO. OJL© (78%); '"H NMR (400 MHz, CDCl3): & 7.47 (d, J = 8 Hz, 2H), 7.35-
7.30 (m, 3H), 6.15-6.10 (m, 3H), 5.61 (s, 1H), 5.46 (s, 1H), 4.85 (s,
2H), 3.76 (s, 6H); 3C NMR (100 MHz, CDCl3): §161.5, 160.5, 142.9,
3f 138.3, 128.0, 126.0, 115.0, 93.8, 93.3, 69.9, 55.3; HRMS (EI) m/z
caled. For [M]" C17H1803 270.1255, found 270.1248.

OMe
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N,N-Dimethyl-3-((2
Sage
Me‘NMe

3g

102.3, 100.2, 69.8,
253.1453.

-phenylallyl)oxy)aniline (3g):

Eluent: n-hexane/ ethyl acetate (90/5); colorless liquid;; Yield: 76.9 mg
(76%); M.p.:88 °C; TH NMR (400 MHz, CDCl3): 6 7.47 (d, J= 8 Hz, 2H),
7.36-7.27 (m, 3H), 7.14 (t, J = 8 Hz, 1H), 6.38-6.28 (m, 3H), 5.60 (s, 1H),
5.47 (s, 1H), 4.88 (s, 2H), 2.92 (s, 6H); 3C NMR (100 MHz, CDCl3): §
159.8, 152.0, 143.3, 138.5, 129.7, 128.4, 127.9, 126.0, 114.8, 106.0,
40.6; HRMS (EI) m/z caled. For [M]* Ci7Hi9NO 253.1466, found

1-((2-Phenylallyl)oxy)naphthalene (3h):!!

Te

3h

125.7, 125.2, 122.1,

Eluent: n-hexane/ ethyl acetate (96/4); colorless liquid; Yield: 70.7 mg
(68%); 'TH NMR (400 MHz, CDCI3): 6 8.23 (d, J = 8 Hz, 1H), 7.79 (d,
J=8Hz, 1H), 7.53 (d, J = 8 Hz, 2H), 7.49-7.40 (m, 4H), 6.89 (d, J =8
Hz, 1H), 5.66 (s, 1H), 5.59 (s, 1H), 5.06 (s, 2H); 3C NMR (100 MHz,
CDCl3): 8 154.3, 143.0, 138.4, 134.5, 128.4, 128.0, 127.4, 126.4, 126.0,
120.5, 114.7, 105.1, 70.0, HRMS (EI) m/z calcd. For [M]" C19H160

260.1201, found 260.1197.
2-((2-Phenylallyl)oxy)naphthalene (3i):

Q™o

3i

107.3, 69.8; HRMS

Eluent: n-hexane/ ethyl acetate (96/4); colorless liquid;; Yield: 56 mg

(54%); '"H NMR (400 MHz, CDCl3): 8 7.76-7.70 (m, 3H), 7.51-7.41 (m,

3H), 7.37-7.31 (m, 4H), 7.21 (s, 2H), 5.64 (s, 1H), 5.52 (s, 1H), 5.00 (s,

2H); 13C NMR (100 MHz, CDCl3): § 156.5, 142.9, 138.3, 134.4, 129.4,

129.1, 128.5, 128.0, 127.6, 126.7, 126.3, 126.0, 123.7, 119.0, 114.9,
(EI) m/z caled. For [M]" C19H160 260.1201, found 260.1197.

1-Methoxy-4-((2-phenylallyl)oxy)benzene (3j):'?

L

3]

Eluent: n-hexane/ ethyl acetate (90/5); White solid; Yield: 72 mg
(75%); M.p.:50 °C; TH NMR (400 MHz, CDCl3): & 7.48-7.46 (m, 2H),
7.37-7.29 (m, 3H), 6.90-6.87 (m, 2H), 6.84-6.81 (m, 2H), 5.58 (s, 1H),
5.44 (d, J = 1.2 Hz, 1H), 4.48 (s, 2H), 3.75 (s, 3H); 3C NMR (100

MHz, CDCl3): 6 154.0, 152.8, 143.3, 138.4, 128.4, 127.9, 126.0, 116.0,

114.75, 114.64, 70.72, 55.7, HRMS (EI) m/z calcd. For [M]" CicH1602 240.1150, found

240.1152.

1-Methoxy-4-((2-(p-tolyl)allyl)oxy)benzene (3k):

3k

Eluent: n-hexane/ ethyl acetate (90/5); White solid; Yield: 59 mg

OJL@L (58%); M.p.:61 °C; 'TH NMR (400 MHz, CDCl3): § 7.37 (d, J = 8
Meo@ ci.| Hz 2H), 7.16 (d, J = 8 Hz, 2H), 6.90-6.87 (m, 2H), 6.84-6.81 (m,

A
3

2H), 5.56 (s, 1H), 5.39 (s, 1H), 4.82 (s, 2H), 3.76 (s, 3H), 2.35 (s,

3H), 3C NMR (100 MHz, CDCl): $154.0, 152.8, 143.0, 137.7,
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135.4, 129.1, 125.8,
C17H1302 254.1306,

116.0, 114.5, 113.8, 70.7, 55.6, 21.0; HRMS (EI) m/z calcd. For [M]"
found 254.1316.

1-(3-(4-Methoxyphenoxy)prop-1-en-2-yl)naphthalene (31):

od
31

Eluent: n-hexane/ ethyl acetate (90/5); colorless liquid; Yield: 112.5
mg (97%); 'H NMR (400 MHz, CDCls): & 8.07-8.05 (m, 1H), 7.87-
7.79 (m, 2H), 7.49-7.43 (m, 3H), 7.36 (d, J = 8 Hz, 1H), 6.89-6.80 (m,
4H), 5.83 (s, 1H), 5.35 (s, 1H), 4.76 (s, 2H), 3.75 (s, 3H), BC NMR

127.9, 126.1, 125.8,

(100 MHz, CDCls): 6 154.0, 152.8, 147.7, 137.9, 133.7, 131.5, 128.3,
125.8, 125.4, 125.2, 116.7, 115.8, 114.6, 71.7, 55.7; HRMS (EI) m/z

calcd. For [M]" C20H1802 290.1306, found 290.1316.
2-(3-(4-Methoxyphenoxy)prop-1-en-2-yl)benzofuran (3m):

Eluent: n-hexane/ ethyl acetate (96/4); White solid; Yield: 65 mg

o (58%); M.p.:57 °C; '"H NMR (400 MHz, CDCL3): & 7.53 (d, J = 8
M60© 0 Hz, 1H), 7.46 (d, J = 8 Hz, 1H), 7.30-7.26 (m, 2H), 7.22-7.18 (m,
3m

1H), 6.94-6.91 (m, 2H), 6.86-6.83 (m, 2H), 6.77 (s, 1H), 6.03 (s,

1H), 5.54 (s, 1H), 4.48 (s, 2H), 3.77 (s, 3H); 3C NMR (100 MHz,

CDCl3): o 154.6, 154.2, 153.9, 152.6, 133.5, 128.7, 124.7, 122.8, 121.1, 116.0, 115.2, 114.7,
111.0,103.5,69.1,55.7, HRMS (EI) m/z calcd. For [M]* C1sH1603 280.1099, found 280.1116.
1-Chloro-4-(1-((2-phenylallyl)oxy)ethyl)benzene (3n):

H3C OJL@
3n

Cl

Eluent: n-hexane/ ethyl acetate (98/2); colorless liquid;; Yield: 99 mg
(91%); "TH NMR (400 MHz, CDCl3): § 7.41-7.39 (m, 2H), 7.32-7.24
(m, 7H), 5.50 (s, 1H), 5.31 (s, 1H), 4.50 (q, J= 6.4 Hz, 1H), 4.28 (d, J
=12Hz, 1H ), 4.11 (d, J=12 Hz, IH ), 1.40 (d, J = 6.4 Hz, 3H); 13C

127.6, 126.0, 114.0,
found 272.0961.

NMR (100 MHz, CDCl3): 6144.4, 142.1, 138.8, 133.0, 128.5, 128.2,
76.4,70.2, 23.9; HRMS (EI) m/z caled. For [M]* C17H17CIO 272.0967,

(((2-Phenylallyl)oxy)methylene)dibenzene (30):

oo

Eluent: n-hexane/ ethyl acetate (95/5); colorless liquid; Yield: 94.8 mg
(79%); '"H NMR (400 MHz, CDCls): 8 7.45-7.43 (m, 2H), 7.33-7.26 (m,
11H), 7.24-7.20 (m, 3H), 5.54 (s, 1H), 5.48 (s, 1H), 5.38 (s, 1H), 4.37 (s,
2H); 13C NMR (100 MHz, CDCls): & 144.3, 142.1, 139.0, 128.4, 128.3,
127.7,127.5,127.2, 126.2, 114.2, 82.5, 70.5; HRMS (EI) m/z calcd. For

[M]" C22H200 300.1514, found 300.1507.

24



(((2-Phenylallyl)oxy)methanetriyl)tribenzene (3p): '3
Eluent: n-hexane/ ethyl acetate (90/5); White solid; Yield: 63 mg (42%);
@ o I M.p.:102 °C; TH NMR (400 MHz, CDCl3): § 7.50-7.47 (m, 5H), 7.31-
O Q 7.20 (m, 15H), 5.66 (s, 1H), 5.53 (s, 1H), 3.96 (s, 2H); 1*C NMR (100
MHz, CDCl3): 6 145.0, 144.1, 139.3, 128.6, 128.2, 127.8, 127.5, 127.0,
3p 126.0, 112.5, 87.1, 65.5; HRMS (EI) m/z calcd. For [M]" C23H240
376.1827, found 376.1813.
2-(((2-Phenylallyl)oxy)methyl)furan (3q):
Eluent: n-hexane/ ethyl acetate (94/6); brownish liquid; Yield: 24 mg
%]\,OJL© (28%); 'H NMR (400 MHz, CDCl3): 8 7.46-7.45 (m, 1H), 7.44-7.43 (m,
1H), 7.41-7.40 (m, 1H), 7.34-7.25 (m, 3H), 6.34-6.33 (m, 1H), 6.30 (d, J
=4 Hz, 1H), 5.55 (s, 1H), 5.35 (d, J = 2 Hz, 1H), 4.50 (s, 2H), 4.39 (s,
2H); 13C NMR (100 MHz, CDCls): 8151.7, 143.8, 142.7, 138.6, 128.3,
127.7, 126.0, 114.7, 110.2, 109.3, 71.6, 63.6; HRMS (EI) m/z calcd. For [M]" Ci4H1402
214.0993, found 214.0990.
N-Methyl-N-(2-phenylallyl)aniline (4a):
e Eluent: n-hexane/ ethyl acetate (97/3); Yellow solid; Yield: 87 mg (98%);
@NJL© M.p.:57 °C; '"H NMR (400 MHz, CDCl3): & 7.44-7.42 (m, 2H), 7.36-7.27
42 (m, 3H), 7.23-7.19 (m, 2H), 6.72-6.68 (m, 3H), 5.41 (s, 1H), 5.09 (s, 1H),
4.27 (s, 2H), 3.00 (s, 3H), ¥C NMR (100 MHz, CDCl3): § 149.4, 142.9,
139.7, 129.1, 128.4, 127.8, 126.0, 116.3, 112.4, 112.0, 56.7, 38.3; HRMS (EI) m/z calcd. For
[M]* CisH17N 223.1361, found 223.1356.
N-(2-(4-Chlorophenyl)allyl)-N-methylaniline (4b):
Eluent: n-hexane/ ethyl acetate (96/4); colorless liquid; Yield: 59.6 mg
@,Ne (58%); '"H NMR (400 MHz, CDCl3): 6 7.37-7.29 (m, 4H), 7.24-7.20 (m,
2H), 6.73-6.69 (m, 3H), 5.41 (s, 1H), 5.13 (s, 1H), 4.23 (s, 2H), 2.99 (s,
3H); 3C NMR (100 MHz, CDCls): 6 149.3, 142.1, 136.0, 133.6, 129.1,
128.5,127.3,116.5,113.2, 112.1, 56.6, 38.2; HRMS (EI) m/z calcd. For
[M]" C16H16CIN 257.0971, found 257.0966.
N-Methyl-N-(2-(naphthalen-2-yl)allyl)aniline (4¢):
e Eluent: n-hexane/ ethyl acetate (95/5); Yellow solid; Yield: 98 mg
@N (90%): M.p.:67 °C; "H NMR (400 MHz, CDCls): 5 7.83-7.80 (m, 4H),
de 7.63-7.60 (m, 1H), 7.49-7.44 (m, 2H), 7.25-7.21 (m, 2H), 6.76-6.69 (m,
3H), 5.57 (s, 1H), 5.21 (s, 1H), 4.40 (s, 2H), 3.05 (s, 3H); 3C NMR
(100 MHz, CDCIl3): 6 149.4, 142.6, 136.8, 133.3, 132.9, 129.0, 128.1, 127.9, 127.5, 126.2,
125.9, 124.4, 116.3, 112.9, 112.0, 56.7, 38.3; HRMS (EI) m/z calcd. For [M]" C20H19N
273.1517, found 273.1506.

3q

Cl
4b
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4-Isopropyl-N-methyl-N-(2-phenylallyl)aniline (4d):

Mo Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid; Yield: 71 mg
ﬁJL© (67%); "H NMR (400 MHz, CDCl3): § 7.44 (d, J = 8 Hz, 2H), 7.37-
@ 7.25 (m, 3H), 7.11-7.07 (m, 2H), 6.68 (d, J = 8 Hz, 2H), 5.43 (s, 1H),
4d 5.15 (s, 1H), 4.24 (s, 2H), 2.98 (s, 3H), 2.85-2.78 (m, 1H), 1.21(d, J =
8 Hz, 6H); 13C NMR (100 MHz, CDCl3): 8 147.7, 143.2, 139.7, 128.3,
127.7, 126.94, 126.03, 112.60, 112.21, 57.1, 38.3, 33.0, 24.2; HRMS (ESI) m/z calcd. For

[M+H]" C19H24N 266.1903, found 266.1913.
N-(2-(naphthalen-2-yl)allyl)-N-phenylnaphthalen-1-amine (4e):

Eluent: n-hexane/ ethyl acetate (90/5); colorless liquid; Yield: 108 mg

(70%); '"H NMR (400 MHz, CDCl3): & 7.89 (d, J = 8 Hz, 1H), 7.80-
@N 7.72 (m, 6H), 7.55-7.53 (m, 1H), 7.48-7.42 (m, 5H), 7.36-7.32 (m, 1H),
de 7.14-7.10 (m, 2H), 6.72 (t, J = 8Hz, 1H), 6.62 (d, J = 8Hz, 2H), 5.66

(s, 2H), 4.89 (s, 2H); 3C NMR (100 MHz, CDCl3): & 149.3, 143.9,
143.2,136.8,135.3,133.2,132.9,131.2, 128.8, 128.5,128.1, 127.9, 127.5, 127.0, 126.4, 126.3,
126.2, 126.1, 126.0, 125.9, 124.7, 124.6, 123.9, 117.5, 114.0, 113.9, 57.1; HRMS (EI) m/z
calcd. For [M]" C29H23N 385.1830, found 385.1825.

3-Phenylbut-3-en-1-yl benzoate (5a):

0 Eluent: n-hexane/ ethyl acetate (90/5); colorless liquid; Yield: 82.6 mg
@)%f\)L@ (82%); '"H NMR (400 MHz, CDCl3): 8 7.97-7.95 (m, 2H), 7.56-7.51 (m,
5a 1H), 7.46-7.39 (m, 4H), 7.36-7.26 (m, 3H), 5.40 (d, J =1 Hz, 1H), 5.20
(9, J=1Hz, 1H), 4.43 (t,J = 6.8 Hz, 2H), 3.00 (m, 2H); 3C NMR (100
MHz, CDCl3): 6 166.5, 144.5, 140.6, 132.8, 130.3, 129.5, 128.4, 128.3, 127.6, 126.1, 114.5,
63.7, 43.6; HRMS (EI) m/z calcd. For [M]" C17H1602 252.1150, found 252.1145.
3-(Naphthalen-2-yl)but-3-en-1-yl benzoate (5b):
o Eluent: n-hexane/ ethyl acetate (90/5); colorless liquid; Yield: 92 mg
@)LO (76%); "TH NMR (400 MHz, CDCls): 4 7.93 (d, J = 8 Hz, 2H), 7.88
5p (s, 1H), 7.84-7.79 (m, 3H), 7.60 (dd, J = 12 Hz, 4 Hz 1H), 7.52-7.42
(m, 3H), 7.35 (t, J=8 Hz, 2H), 5.55 (s, 1H), 5.30 (s, 1H), 4.48 (t, J =
8 Hz, 2H), 3.09 (t, J = 8 Hz, 2H); 3C NMR (100 MHz, CDCl3): 6 166.4, 144.4, 137.8, 133.3,
132.87,132.81,130.2, 129.5, 128.23, 128.18, 128.03, 127.5, 126.2, 125.9, 124.7, 124.4, 115.0,

63.8, 34.6; HRMS (EI) m/z calcd. For [M]" C21H1802 302.1306, found 302.1322.
3-(Benzofuran-2-yl)but-3-en-1-yl benzoate (5c¢):

5 Eluent: n-hexane/ ethyl acetate (90/5); colorless liquid; Yield: 70 mg
@)LO/\)LEO@ (60%); 'H NMR (400 MHz, CDCls): 8 8.01 (t, J = 8 Hz, 2H), 7.56-

5¢ 7.52 (m, 2H), 7.45-7.39 (m, 3H), 7.29-7.24 (m, 1H), 7.21-7.17 (m,
1H), 6.79 (s, 1H), 5.94 (s, 1H), 5.32 (s, 1H), 4.57 (t, J = 8 Hz, 2H),
2.93 (q, J =8 Hz, 8 Hz, 2H); '3C NMR (100 MHz, CDCls): 6 166.5, 155.7, 154.8, 133.5, 132.9,
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130.2,129.6, 128.87, 128.37, 124.7,122.8, 121.0, 114.8, 111.0, 103.1, 63.7, 32.6; HRMS (EI)

m/z calcd. For [M]* Ci9H1603 292.1099, found 292.1114.

3-Phenylbut-3-en-1-yl cinnamate (5d):

5 Eluent: n-hexane/ ethyl acetate (90/5); colorless liquid; Yield: 71 mg

©/§)LO/\)L© (64%); '"HNMR (400 MHz, CDCl3): 6 7.62 (d, J=16 Hz, 1H), 7.51-
5d 7.48 (m, 2H), 7.45-7.42 (m, 2H), 7.38-7.35 (m, 3H), 7.34-7.24 (m,

3H), 6.39 (d, J=16 Hz, 1H), 5.39 (d, J =4 Hz, 1H), 5.17 (d,J =1

Hz, 1H), 4.32 (t, J = 8Hz, 2H), 2.94 -2.90 (m, 2H); *C NMR (100 MHz, CDCIl3): 8 166.8,

144.72, 144.45, 140.5, 134.4, 130.2, 128.84, 128.40, 128.05, 127.6, 126.0, 118.0, 114.3, 63.3,

34.5; HRMS (EI) m/z calcd. For [M]" C19H1502 278.1306, found 278.1316.

3-(Naphthalen-2-yl)but-3-en-1-yl cinnamate (5e):

Eluent: n-hexane/ ethyl acetate (90/5); White solid; Yield: 101 mg

0
©/§)Lo O (77%); M.p.:78 °C; 'H NMR (400 MHz, CDCl3): § 7.87 (s, 1H),
Se 0

7.84-7.79 (m, 3H), 7.61-7.55 (m, 2H), 7.48-7.41 (m, 4H), 7.36-7.33
(m, 3H), 6.37 (d, J = 16 Hz, 1H), 5.55 (s, 1H), 5.28 (s, 1H), 4.40-
4.37 (m, 2H), 3.03 (t, J = 8 Hz, 2H); 3C NMR (100 MHz, CDCls): & 166.8, 144.7, 144.3,
137.7,134.3,133.3, 132.8, 130.2, 128.81, 128.20, 128.03, 127.5, 126.2. 125.9, 124.76, 124.43,
118.0, 114.9, 63.5, 34.5; HRMS (EI) m/z calcd. For [M]" C23H2002 328.1463, found 328.1456.
3-(Naphthalen-2-yl)but-3-en-1-yl benzenesulfonate (5f):
Eluent: n-hexane/ ethyl acetate (90/5); colorless liquid; Yield: 115 mg
@SO (85%); TH NMR (400 MHz, CDCls): 8 7.81-7.73 (m, 5H), 6.67 (d, J
o O = 1.2 Hz, 1H), 7.55-7.51 (m, 1H), 7.49-7.39 (m, 5H), 5.48 (s, 1H),
St 5.18 (d, J =1 Hz, 1H), 4.17 (t, J = 8 Hz, 2H), 3.00-2.97 (m, 2H); 1*C
NMR (100 MHz, CDCIls): 6 142.5, 136.8, 135.9, 133.53, 133.19, 132.8, 129.0, 128.10, 128.05,
127.69, 127.46, 126.25, 126.06, 124.66, 124.12, 115.8, 68.8, 34.7; HRMS (EI) m/z calcd. For
[M]* C20H1s03S 338.0976, found 338.0962.
(E)-1-Methoxy-4-((2-methylene-4-phenylbut-3-en-1-yl)oxy)benzene (6a):
Eluent: n-hexane/ ethyl acetate (90/3); White solid; Yield: 89 mg
@’O | (84%); M.p.:85 °C; 'THNMR (400 MHz, CDCl3): 6 7.43-7.41 (m, 2H),
MeO 6a 7.33-7.29 (m, 2H), 7.25-7.21 (m, 2H), 6.93-6.89 (m, 2H), 6.87-6.82
(m, 3H), 6.67 (d, J =16 Hz, 1H), 5.41(s, 1H), 5.36 (s, 1H), 4.75 (s,
2H), 3.76 (s, 3H); 3C NMR (100 MHz, CDCl3): §154.0, 152.7, 141.2, 137.0, 129.1, 128.5,
128.1,127.7,126.4,118.1,115.9, 114.6, 68.9, 55.6; HRMS (EI) m/z calcd. For [M]" Ci1sH1502
266.1298, found 266.1306.
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(E)-1,3-Dimethoxy-5-((2-methylene-4-phenylbut-3-en-1-yl)oxy)benzene (6b):

Eluent: n-hexane/ ethyl acetate (97/3); White solid; Yield: 107.7 mg

Meo\@‘f’ | (91%); M.p.:70 °C; '"H NMR (400 MHz, CDClz): & 7.43-7.41 (m,
OMe 2H), 7.34-7.30 (m, 2H), 7.24-7.21 (m, 1H), 6.85 (d, J = 16 Hz, 1H),

6b 6.65 (d,J=16 Hz, 1H), 6.17 (d, J=2 Hz, 2H), 6.11 (t, J = 4 Hz, 1H),

5.42 (s, 1H), 5.39 (s, 1H), 4.75 (s, 2H), 3.77 (s, 6H); '3C NMR (100
MHz, CDCI): § 161.5, 160.5, 140.9, 137.0, 129.2, 128.6, 128.1, 127.7, 126.5, 118.3, 93.8,
93.2,96.2, 55.3; HRMS (EI) m/z calcd. For [M]" C19H2003 296.1412, found 296.1401.
(E)-(((4-Phenylbuta-1,3-dien-2-yl)oxy)methanetriyl)tribenzene (6¢):

Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid;; Yield: 101.3 mg

Phﬁ”%@ (63%); "TH NMR (400 MHz, CDCl3): § 7.52-7.46 (m, 5H), 7.34-7.19 (m,
P};Eﬂxo 15H), 6.76 (d, J = 16 Hz, 1H), 6.28 (d, J =16 Hz, 1H), 5.62 (d,J=1.6
6¢ Hz, 1H), 5.34 (s, 1H), 3.87 (s, 2H); 13C NMR (100 MHz, CDCl3): &

144.1, 142.9, 137.2, 128.83, 128.70, 128.54, 128.37, 127.87, 127.48,
127.06, 126.3, 116.4, 87.0, 63.7, HRMS (EI) m/z calcd. For [M]" C30H260 402.1983, found
402.1977.
(E)-2-(((2-Methylene-4-phenylbut-3-en-1-yl)oxy)methyl)furan (6d):
Eluent: n-hexane/ ethyl acetate (97/3); Yellowish liquid; Yield: 87.3 mg
?/Q/© (91%); 'TH NMR (400 MHz, CDCls): 8 7.43-7.39 (m, 3H), 7.33-7.29 (m,
C\O(\O 2H), 7.25-7.20 (m, 1H), 6.79 (d,J=16 Hz, 1H), 6.67 (d,J=16 Hz, 1H),
6d 6.36-6.34 (m, 2H), 5.32 (s, 2H), 4.50 (s, 2H), 4.29 (s, 2H); 13C NMR
(100 MHz, CDCls): o 151.8, 142.82, 142.01, 137.2, 129.3, 128.58,
128.37, 127.6, 126.5, 118.2, 110.3, 109.4, 70.0, 63.7, HRMS (EI) m/z calcd. For [M]"
Ci6H1602 240.1150, found 240.1136.
(E)-N-Methyl-N-(2-methylene-4-phenylbut-3-en-1-yl)aniline (6€):
"o Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid; Yield: 81.6 mg
©N | (82%); 'TH NMR (400 MHz, CDCl3): § 7.42-7.40 (m, 2H), 7.34-7.30 (m,
6e 2H), 7.25-7.20 (m, 3H), 6.90 (d, J = 16 Hz, 1H), 6.71-6.69 (m, 3H), 5.59
(d, J=16 Hz, 1H), 5.24 (s, 1H), 5.09 (s, 1H), 4.19 (s, 2H), 3.02 (s, 3H);
13C NMR (100 MHz, CDCl3):  149.5, 140.4, 137.1, 129.3, 129.1, 128.6, 128.1, 127.6, 126.4,
116.2, 116.2, 111.9, 54.4, 38.3; HRMS (EI) m/z calcd. For [M]" CisH19N 249.1517, found
249.1520.
(E)-N-(2-Methylene-4-phenylbut-3-en-1-yl)-N-phenylnaphthalen-1-amine (6f):
Eluent: n-hexane/ ethyl acetate (97/3); Brown solid; Yield: 131.4 mg

0 @ (91%); M.p.:142 °C; "H NMR (400 MHz, CDCl3): 6 7.91 (d, J = 8 Hz,
N.
@ |
of

1H), 7.86 (d, J = 8 Hz, 1H), 7.80 (dd, J = 8 Hz, 4 Hz 1H), 7.52-7.47 (m,
3H), 7.44-7.40 (m, 1H), 7.38-7.36 (m, 3H), 7.31-7.21 (m, 2H), 7.23-7.19
(m, 2H), 7.14-7.09 (m, 2H), 6.89 (d, J = 16 Hz, 1H), 6.73-6.69 (m, 1H),
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6.58-6.54 (m, 3H), 5.57 (s, 1H), 5.38 (s, 1H), 4.67 (s, 2H); 1*C NMR (100 MHz, CDCls): &
149.3, 144.0, 140.6, 137.0, 135.3, 131.1, 129.2, 128.7, 128.6, 128.5, 128.0, 127.5, 126.9,
126.36,126.32,126.29, 126.25,126.0,123.9,117.4,117.1, 113.9, 54.7; HRMS (EI) m/z calcd.
For [M]" C27H23N 361.1830, found 361.1822.

(E)-3-Methylene-5-phenylpent-4-en-1-yl cinnamate (6g):

o Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid; Yield: 76 mg
©/§){O/\JLU (63%); 'TH NMR (400 MHz, CDCl3): § 7.69 (d, J = 16 Hz, 1H), 7.48-
62 Ph| 7.21 (m, 10H), 6.83 (d, J =16 Hz, 1H), 6.67 (d, J = 16 Hz, 1H), 6.44
(d, J=16 Hz, 1H), 5.26 (s, 1H), 5.16 (s, 1H), 4.41 (t, J = 8 Hz, 2H),
2.76 (t, J = 8 Hz, 2H); 13C NMR (100 MHz, CDCl3): & 166.9, 144.9, 142.1, 137.1, 134.4,
130.47, 130.28, 128.88, 128.71, 128.66, 128.10, 127.6, 126.5, 118.12, 118.05, 63.4, 31.4;
HRMS (EI) n/z calcd. For [M]" C21H2002 304.1463, found 304.1454.
(E)-3-Methylene-5-phenylpent-4-en-1-yl 3-phenylpropanoate (6h):
0 Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid;; Yield: 111.3
@/\)10/\)]\“ mg (91%); 'H NMR (400 MHz, CDCl3): 8 7.48-7.46 (m, 2H), 7.39-
6h Ph1 722 (m, 8H), 6.85 (d, J = 16 Hz, 1H), 6.66 (d, J = 16 Hz, 1H), 5.26 (s,
1H), 5.13 (s, 1H), 4.32 (t, J = 8 Hz, 2H), 3.0 (t, J = 8 Hz, 2H), 2.71-
2.26 (m, 4H); *C NMR (100 MHz, CDCl3): & 172.8, 142.0, 140.5, 137.1, 130.4, 128.66,
128.62, 128.51, 128.32, 127.6, 126.53, 126.27, 117.9, 63.2, 35.9, 31.3, 31.0; HRMS (EI) m/z
calcd. For [M]* C21H2202 306.1620, found 306.1607.
(E)-3-Methylene-5-phenylpent-4-en-1-yl benzenesulfonate (6i):

Eluent: n-hexane/ ethyl acetate (97/3); colorless liquid; Yield: 103 mg
OS%I\JLLI (82%); "TH NMR (400 MHz, CDCls): & 7.92-7.89 (m, 2H), 7.64-7.60 (m,
ph| 1H), 7.54-7.50 (m, 2H), 7.37-7.29 (m, 4H), 7.25-7.21 (m, 1H), 6.68 (d, J
=16 Hz, 1H), 6.45 (d, J = 16 Hz, 1H), 5.19 (s, 1H), 5.05 (s, 1H), 4.23 (4,
J = 8 Hz, 2H), 2.73-2.70 (m, 2H); 3C NMR (100 MHz, CDCl3): & 140.4, 136.80, 136.23,
133.7,129.78, 129.21, 128.6, 127.89, 127.80, 126.5, 118.7, 69.0, 31.7; HRMS (EI) m/z calcd.
For [M]" C1sH1303S 314.0976, found 314.0968.
1,3-Bis((2-phenylallyl)oxy)benzene (7a):
Eluent: n-hexane/ ethyl acetate (98/2); colorless liquid; Yield: 76
%O@Ow mg (56%); TH NMR (400 MHz, CDCls): 8 7.47 (d, J = 8 Hz, 4H),
7a 7.39-7.28 (m, 6H), 7.21-7.17 (m, 1H), 6.59 (d, J=8 Hz, 3H), 5.60
(s, 2H), 5.46 (s, 2H), 4.86 (s, 4H); ¥C NMR (100 MHz, CDCl3):
0 159.8, 143.0, 138.3, 129.8, 128.48, 128.00, 126.05, 114.8, 107.5, 102.4, 69.9; HRMS (EI)
m/z caled. For [M]" C24H2202 342.1619, found 342.1614.

6i
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1,3-Bis(((E)-2-methylene-4-phenylbut-3-en-1-yl)oxy)benzene (7b):

Eluent: n-hexane/ ethyl acetate (98/2); White solid; Yield:

%O’@OM 56.7 mg (36%); M.p.:92 °C; '"H NMR (400 MHz, CDCl3):
H 67.43-7.41 (m, 4H), 7.33-7.29 (m, 4H), 7.25-7.19 (m, 3H),

6.85 (d, J = 16 Hz, 2H), 6.68-6.60 (m, SH), 5.44 (s, 2H),

5.39 (s, 2H), 4.79 (s, 4H); '3C NMR (100 MHz, CDCI3): § 159.9, 141.0, 137.0, 129.9, 129.2,
128.63, 128.15, 127.7, 126.5, 118.2, 107.5, 102.4, 68.2; HRMS (EI) m/z calcd. For [M]"
CasH2602 394.1932, found 394.1928.

3-(Naphthalen-2-yl)but-3-en-1-ol (82a):'*

OH

8a

Eluent: n-hexane/ ethyl acetate (90/10); White solid; Yield: 36.4 mg
(92%); M.p.:51 °C; "TH NMR (400 MHz, CDCl3): 6 7.83-7.79 (m, 4H),
7.57 (dd, J = 4 Hz, 4 Hz, 1H), 7.49-7.43 (m, 2H), 5.55 (d, J = 1.2 Hz,
1H), 5.26 (d, J=1.2 Hz, 1H), 3.77 (t, J = 8 Hz, 2H), 2.92-2.88 (m, 2H),

1.50 (s, 1H); 3C NMR (100 MHz, CDCl3): & 144.6, 137.6, 133.3,132.9, 128.16, 128.03, 127.5,
126.25, 126.0, 124.83, 124.46, 115.0, 61.1, 38.6; HRMS (ESI) m/z calcd. For [M+H]"
C14H150 199.1117, found 199.1125.

3-(Benzofuran-2-yl)but-3-en-1-ol (8b): >

Soxa

sb OH

Eluent: n-hexane/ ethyl acetate (90/10); colorless liquid; Yield: 35.7 mg
(95%); '"H NMR (400 MHz, CDCl3): 6 7.52 (d, J =4 Hz, 1H), 7.45-7.43
(m, 1H), 7.29-7.25 (m, 1H), 7.21-7.17 (m, 1H), 6.69 (s, 1H), 5.93 (d,J =
1 Hz, 1H), 5.27 (d, J =1 Hz, 1H), 3.37 (q, J =1 Hz, 1H), 2.76-2.72 (m,

2H), 1.54 (t, J = 8 Hz, 1H); '3C NMR (100 MHz, CDCl3): & 155.7, 154.7,133.9, 128.7, 124.7,
122.8, 121.0, 114.7, 110.9, 103.0, 61.4, 36.5; HRMS (EI) m/z calcd. For [M]" Ci2H1202
188.0837, found 188.0847.

(E)-3-Methylene-5-phenylpent-4-en-1-ol (8c):'°

©/§)k/\0H
8¢

Eluent: n-hexane/ ethyl acetate (90/10); White solid; Yield: 32.3 mg
(93%); M.p.:54 °C; "TH NMR (400 MHz, CDCl3): & 7.43-7.41 (m, 2H),
7.34-7.30 (m, 2H), 7.25-7.21 (m, 1H), 6.81 (d, J= 16 Hz, 1H), 6.61 (d, J
=16 Hz, 1H), 5.26 (s, 1H), 5.14 (s, 1H), 3.82 (t, J = 8 Hz, 2H), 6.65-6.62

(m, 2H), 1.50 (s, 1H); 3C NMR (100 MHz, CDCls): § 142.4, 137.0, 130.3, 128.75, 128.64,
127.6, 126.4, 118.1, 61.2, 35.4; HRMS (EI) m/z calcd. For [M]* C12H4O 174.1044, found

174.1025.

(2-((2-Phenylallyl)oxy)phenyl)methanol (9a):

SeAs

9a

Eluent: n-hexane/ ethyl acetate (93/7); colorless liquid; Yield: 86 mg
(90%); "TH NMR (400 MHz, CDCl3): & 7.45 (d, J = 8 Hz, 2H), 7.38-7.25
(m, 5H), 6.96-6.93 (m, 2H), 5.60 (s, 1H), 5.45 (s, 1H), 4.96 (s, 2H), 4.57
(d, J=8 Hz, 2H), 2.08 (q, J = 1.2 Hz, 1); 3C NMR (100 MHz, CDCl3): §
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156.3, 143.1, 138.1, 129.5, 128.89, 128.86, 128.58, 128.17, 126.0, 121.0, 114.9, 111.4, 69.8,
62.0; HRMS (EI) m/z calcd. For [M]" C16H1602240.1150, found 240.1136.
2-((2-Phenylallyl)oxy)benzonitrile (9b):
Eluent: n-hexane (94/6); colorless liquid; Yield: 63 mg (67%); "TH NMR
OJL@ (400 MHz, CDCl3): 6 7.56-7.44 (m, 4H), 7.39-7.30 (m, 3H), 7.02-6.98 (m,
©K\ 2H), 5.61 (d, J=1 Hz, 1H), 5.54 (s, 1H), 5.00 (t, J = 4 Hz, 2H); *C NMR
ob (100 MHz, CDCl3): 6 160.1, 147.7, 137.8, 134.1, 133.7, 128.52, 128.16,
125.9,121.0,116.2,114.8, 112.8, 102.3, 70.1; HRMS (EI) m/z calcd. For
[M+H]" Ci6H1aNO 236.1069, found 236.1072.
1-((2-Phenylallyl)oxy)-2-vinylbenzene (9c¢):
Eluent: n-hexane (100%); colorless liquid; Yield: 78 mg (83%); 'H NMR
@JL@ (400 MHz, CDCls): § 7.50-7.45 (m, 3H), 7.37-7.28 (m, 3H), 7.24-7.20 (m,
1H), 7.05-6.92 (m, 3H), 5.69 (dd, J=8 Hz, 1.6 Hz, 1H), 5.60 (d, J=1 Hz,
1H), 5.47 (g, J = 4 Hz, 1H), 5.20 (dd, J= 1 Hz, 4 Hz, 1H), 4.91 (s, 1H), 13C
NMR (100 MHz, CDCls): 6 155.6, 143.1, 138.4, 131.5, 128.69, 128.41, 127.92, 127.20,
126.48, 126.02, 120.9, 114.53, 114.39, 112.4, 70.1; HRMS (EI) m/z calcd. For [M]" C17H160

236.1201, found 236.1206.
(E)-1-(2-Nitrovinyl)-2-((2-phenylallyl)oxy)benzene (9d):

9¢

Eluent: n-hexane/ethyl acetate (95/5); colorless liquid; Yield: 86 mg
@Cj;\)L@ (77%); TH NMR (400 MHz, CDCl:): 6 8.01 (d, J = 12 Hz, 1H), 7.62 (d, J

9dN02 =12 Hz, 1H), 7.46-7.32 (m, 7H), 7.02 (t, J = 8 Hz, 1H), 5.62 (s, 1H), 7.02
(d, J =1 Hz, 1H), 5.05 (s, 2H); 3C NMR (100 MHz, CDCl3): & 158.4,
142.7, 138.5, 137.9, 135.1, 133.2, 132.6, 128.71, 128.39, 126.1, 121.4, 119.7, 115.8, 112.8,
70.7; HRMS (EI) m/z calcd. For [M]" C17H1sNO3 281.1051, found 281.1042.
But-3-ene-1,3-diyldibenzene (3aa):!’

Eluent: n-hexane/ethyl acetate (97/3); colorless liquid; Yield: 60 mg
O O (72%); "TH NMR (400 MHz, CDCl3): 8 7.44-7.41 (m, 2H), 7.36-
7.31 (m, 2H), 7.29-7.23 (m, 3H), 7.20-7.16 (m, 3H), 5.29 (d,J=1.2
3aa Hz, 1H), 5.06 (d, J = 1.2 Hz, 1H), 2.83-2.74 (m, 4H); 13C NMR
(100 MHz, CDCl): 6 147.8, 141.9, 141.1, 128.4, 128.36, 128.31,
127.4, 126.1, 125.8, 112.6, 37.2, 34.7; HRMS (EI) m/z calcd. For [M]" CisHis 208.1252,
found 208.1238.

(E)-1-methoxy-4-(3-(4-methoxyphenoxy)-1-phenylprop-1-en-1-yl)benzene (3bb) and (E)-

1-methoxy-4-(3-(4-methoxyphenoxy)-2-phenylprop-1-en-1-yl)benzene (3bb’).
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The products 3bb and 3bb' were isolated in a 4:1 ratio of inseparable mixture using eluent: n-
hexane/ethyl acetate (96/4); White solid; Yield: 88 mg (64%); M.p.:85 °C; 'H NMR (400 MHz,
CDCl): 6 7.58 (d, J=4 Hz, 0.51H), 7.35 (t, J = 8 Hz, 1H), 7.29-7.23 (m, 5.2H), 7.13 (t,J =8
Hz, 2.3H), 6.90 (d, J = 8 Hz, 2.8H), 6.86-6.82 (m, 0.87H), 6.78 (s, 4H), 6.24 (t, J =4 Hz, 1H),
4.88 (s, 0.5H), 4.55 (d, J=4 Hz, 2H), 3.82 (s, 3.0H), 3.79 (s, 0.88H), 3.77 (s, 0.82H), 3.74 (s,
3.0H);13C NMR (100 MHz, CDCl3): 159.1, 154.0, 153.8, 152.7, 145.1, 142.0, 141.2, 134.7,
132.9,131.2,130.9,130.3, 129.3,128.4,128.0, 127.7,127.6,127.2, 126.1, 123.7, 115.8, 115.7,
114.6, 114.5, 113.8, 113.6, 66.8, 66.7, 55.6, 55.2. HRMS (MALDI) m/z calcd. For [M+H]*
C23H2203 347.1642, found 347.1646.

VII. References-

1))

2)

3)
4)
5)
6)
7)

8)

9)

a) K. C. M. Kurtz, R. P. Hsung, Y. Zhang, Org. Lett. 2006, 8, 231-234. b) S. A. 1. Sharif, E.
D. D. Calder, A. H. Harkiss, M. Maduro, A. Sutherland, J. Org. Chem. 2016, 81, 9810-9819.
c) D. Lasanyi, G. L. Tolnai, Org. Lett. 2019, 21, 10057-10062. d) 1. Volchkov, D. Lee, J.
Am. Chem. Soc. 2013, 135, 5324-5327. ¢) Y-Y. Chen, K-L. Chen, Y-C. Tyan, C-F. Liang,
P-C. Lin, Tetrahedron, 2015, 71, 6210-6218. f) Y-S. Feng, C-Q. Xie, W-L. Qiao, H-J. Xu,
Org. Lett. 2013, 15, 936-939.

a) N. Iwasaw, S. Watanabe, A. Ario, H. Sogo, J. Am. Chem. Soc. 2018, 140, 7769-7772. b)
V. Druais, M. J. Hall, C. Corsi, S. Wendeborn, C. Meyer, J. Cossy, Org. Lett. 2009, 11, 935-
938. c¢) B. Rajagopal, C-H. Chou, C-C. Chung, P-C. Lin, Org. Lett. 2014, 16, 3752-3755. d)
B. Martin-Matute, C. Nevado, D. J. Cardenas, A. M. Echavarren, J. Am. Chem. Soc. 2003,
125, 5757-5766.

T. Nanjo, N, Kato, Y. Takemoto, Org. Lett. 2018, 20, 5766—5769.

J. Xu, Y-L. Wang, T-J. Gong, B. Xiao, Y. Fu, Chem. Commun., 2014, 50, 12915—12918.
J. Zhong, Y. Long, X.Yan, S. He, R,.Ye, H. Xiang, X. Zhou, Org.Lett,.2019, 21, 9790—-9794.
D.,Ma, S. Hu, S., Chen, J., Pan, S., Tu, Y., Yin, Y.,Gao, Y., Zhao, Org. Lett. 2020, 22, 8156—
8160.

W. J. Kerr, D. M. Lindsay, P. K. Owens, M. Reid, T. Tuttle, S. Campos ACS Catal.
2017,7,7182—7186.

M. Srinivasan, S. Sankararaman, H. Hopf, L. Dix, P. G. Jones, J. Org. Chem. 2001, 66, 4299—
4303.

I. Piel, M. Steinmetz, K. Hirano, R. Fréhlich, S. Grimme, F. Glorius, Angew. Chem. Int. Ed.
2011, 50, 4983 —4987.

32



10) A. M. Mart1'nez-Gualda, P. Domingo-Legarda, T. Rigotti, S. D1"az-Tendero, A. Fraile, J.
Alema’n, Chem. Commun., 2021, 57, 3046-3049.

11) J. Barluenga, F. J. Fan™ana’s, R. Sanz, C. Marcos, J. M. Ignacio, Chem. Commun., 2005, 933-
935.

12) X-F. Song, T-M. Ding, D. Zhu, J. Huang, Z-M. Chen, Org. Lett. 2020, 22, 7052—7056.

13) W. Adam, M. Heil, Eur JIC, 1992, 125, 235-241.

14) Q. Huang, A. Fazio, G. Dai, M. A. Campo, R. C. Larock, J. Am. Chem. Soc. 2004, 126, 7460—
7461.

15) C. Shu, R. S. Mega, B. J. Andreassen, A. Noble, V. K. Aggarwal, Angew. Chem. Int. Ed.
2018, 57, 15430-15434.

16) S. M. Tan, A. C. Willis, M. N. Paddon-Row, M. S. Sherburn, Angew. Chem. Int. Ed. 2016,
55, 3081-3085.

17) P. Lu, X. Ren, H. Xu, D. Lu, Y. Sun, Z. Lu, J. Am. Chem. Soc. 2021, 143, 12433—12438.

33



VIII. Spectra Copies

'H and 3C NMR spectra of compound 1i.
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'H and 3C NMR spectra of compound 1m.
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'H and '3C NMR spectra of compound 1q.
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'H and 3C NMR spectra of compound 1s.
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'H and '3C NMR spectra of compound 3a.
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N~ | Joo| o I~ (2] o I~
© N| [N @ = © {2} (=]
=4 =] |™ o =4 (=} N
— =N o — = o
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
(=] N~ [N 0O | [~ ™o I~
(=3 © NN O [~ © | (=]
o O | | |™M N (slis} N
= = =N Im ey =l o
o @ —OM= N NT TS
~ =} ©HVOITNOM— N~ TN
o o NI~ O 0O WO~ W QOoNm Current Data Parameters
@© © TONANANNNNN — NNOO NAME 3F NMR
- -~ e T e e NN NN EXPNO
NN / Ty oo
F2 - Acquisition Parameters
Date_ 20230121
Time 9.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD
SOLVENT CDCI3
NS 868
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
O AQ 0.6815744 sec
RG 198.09
bw 20.800 usec
H DE 6.50 usec
TE X
D1 2.00000000 sec
D11 0.03000000 sec
O TDO 1
HANNEL f1
SFO1 100.6228298 MHz
NUC1 13C
3 a P1 10.00 usec
PLW1 49.50000000 W
= CHANNEL 2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
CPD: 90.00 usec
PLW2 12.50000000 W
PLW1 0.34722000 W
PLW13 0.28125000 W
F2 - Processing parameters
Sl 32768
SF 100.6127685 MHz
WD EM
SSB
LB 2.00 Hz
GB 0
PC 1.00
" " W J "
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 8 70 60 50 40 30 20 ppm
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'H and 3C NMR spectra of compound 3b

Current Data Parameters
NAMI 3F NMR

YOOI ITIOITNNONNAAAOOO DI~ 0O T 0 < o EXPNO 953
DOBIIITOONNHNNDODONNODHDHHONNO OO © -3 PROCNO H
[ N A N A N N N N e N N N N N N N N N [Te T} < F2 - Acquisition Parameters
\\W&W/ ‘ ‘ Date_ 20230310
Time 16.56
INSTRUM spect
PROBHD_5 mm PABBO BB/
PULPROG
T
SOLVENT ~ CDCI3
NS 16
DS 0
O SWH 7211.539 Hz
FIDRES _ 0.220079 Hz
AQ 2.2719147 sec
RG 158.74
H bDw 69.333 usec
DE 10.06 usec
TE 208.9 K
D1 200000000 sec
Cl TDO 1
= CHANNEL f1 =
0.1324008 MHz
NUC1 1H
P1 15.00 usec
3b PLW1 1350000000 W
F2 - Processing parameters.
Sl 16384
SF_ 4001300107 MHz
wow EM
sSB
LB 0Hz
GB 0
PC 1.00
T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 ppm
o of & I~ o N @
(N 0 = N o 0 0 Q
s} S| b| = WH o| |© =
L] = = o N J = = oy
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
(o) oo I~o NN
s} N[00 [ [ [ ool [©
(s} oji S ‘—Kcra oo |=
— = I M N Ll o
N © TOWT« O™ O MW T M
(e} © DWOOVOWOUOLMANMANNWO TNO D
> O ~OWTOPOGW T G o mOoORKS Current Data Parameters
© © TOONDANNNNNNN— — NN~ OO NAME 3F NMR
< R RGRERI I D E R R R e [NENENS EXPNO 954
N / o
F2 - Acquisition Parameters
Date_ 20230312
Time 21.41
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG __2zgpg30
SOLVENT CDCI3
Ns 5987
SWH 24038.461 Hz
FIDRES  0.733506 Hz
AQ 0.6815744 sec
RG 198.09
DW 20.800 usec
O DE 6.50 usec
TE 299.3 K
D1 200000000 sec
H D11 0.03000000 sec
DO 1
= = CHANNEL f1 =
O Cl SFO1  100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1  49.50000000 W
= CHANNEL f2
3b 400.1316005 MHz
NUC2 H
CPDPRG2  waltz16
PCPD2 90.00 usec
PLW2 1250000000 W
PLW12  0.34722000 W
PLW13  0.28125000 W
F2 - Processing parameters
si 32768
SF 100.6127685 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
‘ ‘ ‘ J |

T T 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 8 70 60 50 40 30 20 10 ppm
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'H and '3C NMR spectra of compound 3¢

Current Data Parameters
NAME 3F NMR

EXPNO 969
NDYNONONNOITMNNAANNAOODNIDONL T NO D ~ ) < PROCNO 1
CO0O0HODLDRPNDXDODWIIMOIOITITINONOO O » © < =)
4 A . £2.- Acquisiion Parameters
WWOONMNNMNNNNNNNNNNNSNNNNNNNNNNNN O 0 0 <~ Da‘ef“‘ 50230516
Time 14.37
Tee—| fp—————"" | | T e
PROBHD_ 5 mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT ~ cDCis
NS 16
DS
SWH 7211.539 Hz
FIDRES 0220079 Hz
AQ 2.2719147 sec
RG 128.9
oW 69.333 usec
DE 10,06 usec
TE 296.1 K
DI 2.00000000 sec
TDO 1
= CHANNEL 1 =
400.1324008 MHz
1H
1 15.00 usec
PLW1 1350000000 W
F2 - Processing parameters
i 16364
SF. 400.1300132 MHz
WDwW EM
SSB 0
8 oHz
T T T T T T T T T 1 GB
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 ppm PC 1.00
~| [=lo 5[ o ] =y N
~| o= t| o o =] ) I~
o| 1O on|o il [~ o [~
=] Iy gl N e~ = IoN
T T T T T T T T T T
10 9 8 7 6 5 4 2 1 0 ppm
(=) i~[ilofs|o) o ) &) &
S ~o s || [0 ol |o I~
o oo Erm (SIS Sl B =
= NI ] ey e = o
- N OMODOLODDMDO O
© N OANMNONT —-NDO— — OO~ O W O W
@ S ANUO-O0OOWWICWON~NN R Current Data Parameters
«© O FTOOMMOOANNNNNNNAN v« N © O~ NAME 3F NMR
2 LIS N EXPNO 979
S / e st
F2 - Acquisition Parameters
Date_ 20230319
Time E
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __ zgpg30
i 32768
SOLVENT CcDCi3
NS 3704
DS 0
SWH 24038.461 Hz
FIDRES  0.733596 Hz
AQ 0.6815744 sec
RG 198.09
DW 20.800 usec
O DE 6.50 usec
TE 299.4 K
D1 2,00000000 sec
H D11 0.03000000 sec
TDO 1
0) = CHANNEL f1 =
SFO1  100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1  49.50000000 W
3 c CHANNEL 2 =
SFO2  400.1316005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2  12.50000000 W
PLW12  0.34722000 W
PLW13  0.28125000 W
F2 - Processing parameters
si 32768
SF_ 100.6127733 MHz
WDW EM
SSB
LB 200 Hz
GB
PC 1.00
’ ' J ]
T 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 50 40 30 20 10 ppm
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'H and '3C NMR spectra of compound 3d

Current Data Parameters
E 3F NMR

LMLTTNDOONOOUUITILIMNMNAEO OO0 OLONN 5] (2] (o2 EXPNO 963
SIITONOOOMNNMMOMNMMOMM® OO LW LWL L0 © < o PROCNO 1
e e e e e e e e T S S o S R (o) © ©© n 0 < F2 - Acquisition Parameters
Date_ 20230314
Time 18.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG
D
SOLVENT CDCI3
NS 16
0
7211.539 Hz
FIDRES 0.220079 Hz
AQ 22719147 sec
RG 113.31
bW 69.333 usec
H DE 10.06 usec
TE 299.2 K
D1 2.00000000 sec
TDO 1

CHANNEL 1
400.1324008
1H

O
NUC1
P1
3 d PLW1 1350000000 W

F2- Processing parameters
Sl 16384

SF 400.1300106 MHz
WDW EM

SSB 0

LB 0Hz

GB 0

PC 1.00

15.00 usec

7.5 7.0 6.5 6.Q 5.5 5.0 ppm
— N~ (v i~ © o —
LD © (v [TeJ (Yo} © 0 <
o | |© o0 > o =)
=} = o olo o o —
Jl_ I J
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
~ SN 1= o] (o (=)
I~ 0| [©|m (ToJI¥e} © [0 Y (=3
) | |l o0 oo |® (]
o ol I-la olo olol I )
o N DYITRINTW ©
5 oo ToTOuNOTAN N © -—Qo®o o
P © o N~NCSBoETdw © N NnoO® © Current Data Parameters
@ © © TOONNN T~ — o o ~NN~©Oo wn NAME 3F NMR
- - D e - >} [N N el EXPNO 964
N VNVALT T N st
F2 - Acquisition Parameters
Date_ 20230314
ime 18
INSTRUM _ spect
PROBHD_5 mm PABBO BB/
PULPROG ___zgpg30
) 32768
SOLVENT ~_CDCI3
NS 850
DS 0
SWH  24038.461 Hz
FIDRES  0.733506 Hz
AQ 0.6815744 sec
RG 198.09
0 bW 20,800 usec
DE 6.50 usec
TE 299.7 K
D1 2.00000000 sec
H D11 0.03000000 sec
00 1
= CHANNEL f1
MeO' 6) SFO1  100.6228298 MHz
NUCT 13C
P1 10.00 usec
PLW1  49.50000000 W
3 d = HANNEL 12
SFO2  400.1316008 MHz

NUC2 H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters

32768
SF 100.6127717 MHz
EM

WDW

SSB

LB 2.00 Hz
GB 0
PC 1.00

Ll .

T T 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 8 70 60 50 40 30 20 10 ppm
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'H and '3C NMR spectra of compound 3e.

o) DM ®©00WOLWMO®D L0 N o
® VOIIMMHMMMONO O oY o
o NNNNNNNNNNNS wo
Current Data Parameters
NAME 3F NMR
EXPNO 874
PROCNO 1
F2 - Acquisition Parameters
Date_ 0230124
Time 757
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 230
™ 32768
SOLVENT ~ CDCB
NS 16
DS
0) SWH 7211639 Hz
FIDRES 0220079 Hz
AQ 22719147 sec
RG 198,09
ow 69.333 usec
OHC DE 10.06 usec
TE 290.1 K
D1 2.00000000 sec
oo 1
= CHANNEL 1
3e SFOT  400.1324008 MHz
NUC1 1H
15.00 usec
PLW1 1350000000 W
2 - Processing parameters
|
SF_ 400.1300102 MHz
wow EM
SSB 0
i 0Hz
GB 0
PC 1.00
Joe
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
o ©| [dlo)m ol 1o
I} ©of NSl ol o
s} S| loH|lo S| |©
— N el fle Al e
o (2] OTONOW— IO
S = aRaggagan JER8 Current Data Parameters
8 8 IEo3838ee NN©OOS NAME 3F NMR
ks < PR I [NENES EXPNO 875
NNZ% / o o
F2 - Acquisition Parameters
Date. 230124
Time
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG ___ 2gpg30
7
SOLVENT coci3
NS 802
D 0
SWH 24038.461 Hz
FIDRES ~ 0.733596 Hz
AQ 6815744 sec
RG 198.09
DW 20.800 usec
O DE 6.50 usec
TE 9
D1 200000000 sec
D1t 0.03000000 sec
OHC DO 1
= CHANNEL f1
SFO1  100.6228298 MHz
NUC1 13C
P1 10.00 usec
3e PLW1  49.50000000 W
= CHANNEL 2
SFO2  400.1316005 MHz
NUC2 H
CPDPRG[2  waltz16
90.00 usec
PLW2  12.50000000 W
PLW12 034722000 W
PLW13  0.28125000 W
F2 - Processing parameters
si 32768
SF_ 1006127685 MHz
WDwW EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
N IR AU 11§ R . |

o U " " "

T T 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 10 ppm
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'H and '3C NMR spectra of compound 3f.

OO ML ON—=HO NN~ n ©o
ITOOHOMN Ao d ©O% © ~
N ©OOO W’ < ™
Current Data Parameters
NAME 3F NMR
EXPNO 1045
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230421
Time 3.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG
SOLVENT [oalelic)
NS 16
D 0
SWH 7211539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 113.31
bw 69.333 usec
DE 10.06 usec
TE 298.2 K
%;0 2.00000000 sec
1
Meo O CHANNEL f1
Sl 400.1324008
NUC1 1H
P1 15.00 usec
PLW1 13.50000000 W
OMC F2 - Processing parameters
Sl 16384
SF_ 400.1300136 MHz
wDw EM
SSB 0
LB 0Hz
GB
PC 1.00
T T T T T T T T
8 6 5 4 3 1 0 ppm
St|o [ (SN — (=}
o (N LD oD — o
~|o (=2} 100 (O 00 o
e o olo — =}
NN 0 - N -
0w o ™ oo o < < [Tolso R il Vo) ©
-o N © © © vy © ™ MO~ [32] Current Data Parameters
© o < ® S B - e ge] NN O o re] NAME 3F NMR
-~ - - — -~ oo Ll e S e Yol EXPNO 1046
\/ YA VN st
F2 - Acquisition Parameters
Date_ 0230421
Time 317
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __ 2gpg30
D 32768
SOLVENT cbei3
NS 575
DS
SWH 24038.461 Hz
FIDRES  0.733596 Hz
AQ 0.6815744 sec
RG 198.09
bW 20.800 usec
DE 6.50 usec
TE 298.7 K
MeO. O D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= = CHANNEL f1 =
SFO1 00.6228298 MHz
OMe NUC1 13C
P1 10.00 usec
PLW1  49.50000000 W
CHANNEL f2 =
SFO2  400.1316005 MHz
NuC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 1250000000 W
PLW12  0.34722000 W
PLW13  0.28125000 W
F2 - Processing parameters
sl 32768
SF 100.6127685 MHz
WD\ EM
SSB
LB 2.00 Hz
GB 0
PC 1.00
u l ’ l L o " I el o A
¢ uabs W o " . u
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 ppm
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'H and '3C NMR spectra of compound 3g.

BIHRBNREIIYISACIHIRREE B R &
BIHRBNBEIIYISEY AHII™ 89 3 R &
$,O\/U\C
Me’NMe
3g
T T T T T T T T T T 1
7.5 7.0 6.5 6.0 5.5 5.0 h.5 4.0 3.5 3.0 ppm
| N o (el | |0 o (=
B| B = 3 5| B ]
el o ol lo — ©
| X
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
0 N[ © (Yol |00 o (=3
(R[S 2 > > ]
il o clo - ©
& 8 B §R5IT & 88Y ez o
B & I3IXRE T 888 N =
PTITNY T W ]
$,O\/U\C
Me’NMe
3g
L I ]
170 160 150 140 130 120 110 100 S0 80 70 60 s 40 30 20 10 pprr‘]
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Current Data Parameters
NAME NMR
EXPNO 1014
PROCNO 1

F2 - Acquisition Parameters
Date_ 203303331

Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 68
SOLVENT CDCI3
NS 16
DS 0
SWH 7211.539 Hz
FIDRES _ 0.220079 Hz
AQ 2.2719147 sec
RG 99.72
DW 69.333 usec
DE 10.06 usec
TE 299.7 K
D1 2.00000000 sec
TDO 1

= CHANNEL 1
SFO1  400.1324008 MHz
NuC1 1H
P1 15.00 usec
PLW1 13.50000000 W

F2 - Processing parameters
si 16384

SF_ 4001300171 MHz
WDW EM

D
SSB
LB 0Hz
GB 0
PC 1.00

Current Data Parameters
NA! 3F NMR

ME
EXPNO 1016
PROCNO 1

F2 - Acquisition Parameters
Date 0230331

Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG ___ 2zgpg30
D 768
SOLVENT cDCI3
NS 2584
DS 0
SWH 24038.461 Hz
FIDRES 0733596 Hz
AQ 06815744 sec
RG 198,09
DW 20.800 usec
DE 6.50 usec
TE 299.7 K
D1 200000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =

SFO1 100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1 49.50000000 W
CHANNEL 2
400.1316005 MHz
NUC2 1
CPDPRG[2 waltz16
CPD: 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters
si 32768

SF 100.6127685 MHz
wbw EM

SSB 0
LB 2.00 Hz
GB 0

PC 1.00



'H and '3C NMR spectra of compound 3h.

7.49
7.48

TN O MNM D~
TOMOMMMOMMMONDNO OO
~

Current Data Parameters
NAME 3F NMR

LANOVWNAVOUVINNHADIRN OO N D ~ o ™~
ANNOMNLLIYIITIITIIITITIIITITOOOOMMMOM M N O O o n o EXPNO 995
WONIISISISISIS SIS IS SIS SIS SIS IS SIS SISO © [logT) 0 PROGNO !
F2 - Acquisition Parameters
Date_ 20230322
Time 12.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2630
™ 32768
SOLVENT CDCI3
NS 16
DS
SWH 7211.539 Hz
FIDRES 0.220079 Hz
AC 2.2719147 sec
O. R 113.31
ow 69.333 usec
DE 10.06 usec
TE 299.5 K
D1 2.00000000 sec
TDO 1
= CHANNEL f1
SFO1 400.1324008 MHz
NUC1 H
P1 15.00 usec
PLW1 1350000000 W
F2 - Processing parameters
si 16384
SF. 400.1300203 MHz
wbw EM
SSB 0
LB 0Hz
GB o
T T T T T T T PC 1.00
8.0 7.5 .0 6.5 6.0 5.5 5.0 ppm
o ) NI — ~)ley o
s} Iy o|®| o 0 o | 0
(s} (=} ol = (=} ol (s}
I~ = INT | I = i o
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
(= 00 [N [ —~ I~ (N ©
(=3 N|O MO s} NS 0
S| PlowiE| o oo (s}
= N m < — talial N
© VONOOT—DOMWONO
™ OCUUVLWLOTITOMNNTIONN N— N
¢ BOLTBONGCOW WS O moQ o Current Data Parameters
w0 TOOANNNNNNNNNT O ~N~©O o NAME 3F NMR
R R R R R R LR NNN R EXPNO 996
NS N ot
F2 - Acquisition Parameters
Date_ 20230322
Time 12.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __ 2gpg30
76
SOLVENT cbei3
NS 478
D 0
SWH 24038.461 Hz
FIDRES  0.733506 Hz
AQ 6815744 sec
RG 198.09
DW 20.800 usec
O DE 6.50 usec
TE 300.5 K
D1 2,00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
SFO1  100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1  49.50000000 W
= CHANNEL 2

SFO2 400.1316005 MHz
C2 H

NU

CPDPRG[2 waltz16
90.00 usec

PLW2 12.50000000 W

PLW12 0.34722000 W

PLW13 0.28125000 W

F2 - Processing parameters
S| 32768

SF 100.6127722 MHz
WDwW EM

SSB 0
LB 2.00 Hz
GB 0

PC 1.00

L

T T T T T T T T T
160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm
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'H and '3C NMR spectra of compound 3i.

MNOOANONDMNMHOOWNM < o o
RRRRBRIIIRERBEY 3B 8
[ A A N N ww [Te)
O.
.
3i
T T T T T T T
8 7 6 5 4 3 1
(OO (=] o
(N[N (O | (@3] (e}
(el TediS @) (e]=) o
™It I e | o
© —TOOMANTITUODONOM O —
O oOMITILT~TDOOMNMONOO ™M M- O W
©C NOFDDOBMNGWONDE N Mo ®©
O TOONNNNNNNNN——O NN OO
| SSSsSN\e= N2
“O O
3i
. .
T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70
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Current Data Parameters.
NAME 3F NMR

EXPNO 1011
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230330
Time 2220
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
A}
SOLVENT cpci3
NS 16
DS 0
S| 7211.539 Hz
FIDRES _ 0.220079 Hz
A 2719147 sec
R
DW 69.333 usec
DE 10.06 usec
TE 298.9 K
D1 200000000 sec
DO 1

HANNEL f1

SFO1  400.1324008 MHz
NuC1 1H

P1 15.00 usec
PLW1 1350000000 W
F2 - Processing parameters

Si 16384
SF 400.1300268 MHz
WDW EM

SSB 0
LB 0Hz
GB 0
PC 1.00

Current Data Parameters
NAME 3F NMR
EXPNO 1013
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230330

Time 2232
INSTRUM

spect
PROBHD 5 mm PABBO BB/
PULPROG __ 2gpg30

D 32768

SOLVENT CDCI3
NS 2527

DS 0

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09

ow 20.800 usec
DE 6.50 usec

TE 5

D1 2.00000000 sec

D11 0.03000000 sec
0 1

= CHANNEL f1

SFO1 100.6228298 MHz
13C

P1 10.00 usec

PLW1 49.50000000 W

= CHANNEL f2
SFO2 400.1316005 MHz

NUC2

CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters

7¢
SF 100.6127740 MHz
WDwW EM
SSB
LB 2.00 Hz
GB
PC 1.00



'H and '3C NMR spectra of compound 3j.

©
~
NNNNNNOOOOOOOOOOWNIDWIWS ™

Current Data Parameters
NAMI 3F NMR
EXPNO 1043
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230421
Time 47
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

i 2768
SOLVENT CDCI3

NS 16

DS 0

SWH 7211539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG

bW 69.333 usec
DE 10.06 usec
7

E 298.1 K
D1 2.00000000 sec
DO 1

HANNEL f1 =:
400.1324008 M|

S|
NUCH 1H
MeO P1 15.00 usec

PLW1 1350000000 W
. F2 - Processing parameters
J si 16384

SF_ 400.1300193 MHz

wow EM

SSB 0

LB 0Hz

GB 0

PC 1.00

—

T
0 ppm

~ -
o
o
IN
w
N
-

(@3(ee] (spl(e)] (@)} © N
(se](Te) (se3(s0) o0 [s} N
(o) (@] oo oo (=3 N
(alie] NN o | N o
o M © 0 O N~ ©WwWw
TR O3S I 258 58RR N Current Data Parameters
38 8 R €3I N © NAME 3F NMR
Vool NNV N | e o
F2 - Acquisition Parameters
Date ' 20230421
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __ 2qpg30
32768
SOLVENT . CDCI3
NS 438
D:
SWH 24038461 Hz
FIDRES 073359 Hz
AQ 0.6815744 sec
R 198.09
bW 20.800 usec
O DE 6.50 usec
TE 298.6 K
D1 2.00000000 sec
D11 0.03000000 sec
MeO' TDO 1
R CHANNEL 1
3 SFO1 100.6228298 MHz
] NUC1 13C
P1 10.00 usec
PLW1 4950000000 W

= CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters
sl 32768

SF 100.6127685 MHz
WD\ EM

SSB

LB 2.00 Hz
GB 0

PC 1.00

T 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 ppm
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'H and '3C NMR spectra of compound 3k.

ONINDAO D0 OW S
MM AN~ OO 00 00 00 00 00
MNNNNNOOOOOOOOOO 1

83
82
82
56
—5.40
—4.83
—3.77
—2.35

Current Data Parameters
NAME 3F NMR
EXPNO 1102
PROCNO 1

F2 - Acquisition Parameters
Date_ 30516
Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

b 3

SOLVENT cbei

NS 5

—5.56
—5.40
4.83

0
SWH 7211.539 Hz

DW 69.333 usec
DE 10.06 usec

295.9 K
MeO CH; By 2o

HANNEL f1
3 k SFO1 4001324008 MHz
NUC H

P1 15.00 usec
PLW1  13.50000000 W

F2 - Processing parameters
si 16384

SF_ 4001300138 MHz
WDW EM

$SB

LB 0Hz
GB 0
L/VJ PC 1.00
" - L v

1.858
1.977
1.940
1.969

0.934
0.931
1.891

E

[«
~ 4
o
o
IN
w
N
[

T
0 ppm

1.858
1.977
1.940
1.969
0.934
0.931
1.891
3.000
3.121

Current Data Parameters
NAME 3F NMR
EXPNO 1122
PROCNO 1

_—154.02
T—152.82
—143.07
—137.73
——135.50
—129.11
—125.86
114.59
113.81
77.29
76.97
76.65
—70.74
—55.68
21.08

116,02
~
pd
\

F2 - Acquisition Parameters
Date_ 230522
Time .

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG ___zgpg30

D 32768
SOLVENT cDei3

NS 418

DS
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec

198.09
bW 20.800 usec
DE 6.50 usec
O TE 300.0 K

D1 2.00000000 sec
D11 0.03000000 sec
1

MeO CH,
3k

CHANNEL f1 =:
100.6228298 MHz
13C
10.00 usec
49.50000000 W

HANNEL f2 =:
400.1316005 MHz
1H

NUCc2
CPDPRG[2 waltz16
PCPD2 90.00 usec

PLW2  12.50000000 W
PLW12  0.34722000 W
PLW13  0.28125000 W
F2 - Processing parameters
sl 32768

SF 100.6127741 MHz
WDw EM

D!
SSB
LB 2.00 Hz
GB 0
PC 1.00

L LLL ‘ N

T 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 ppm

49



1

H and '3C NMR spectra of compound 3.

VNOOONNNDDLNVOITDONMATW  © ©
VOOOIIIIIITITOMNOOOROOM I~ ~
NSNS NNNNOOOOOL ™
Current Data Parameters
NAM 3F NMR
EXPNO 1106
PROCNO 1
F2 - Acqisition Parameters
Date_ 20230517
Time 20.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
32768
SOLVENT coci
NS 16
DS 0
SWH 7211539 Hz
FIDRES _ 0.220079 Hz
AQ 22719147 sec
R 2
0. Dw 69,333 usec
DE 10,06 usec
TE
D1 2.00000000 sec
o0 1
MeO = CHANNEL 11 =
SFO1  400.1324008 MHz
3] NUC1 1H
P1 15.00 usec
PLW1  13.50000000 W
F2 - Processing parameters
si 16384
SF_ 400.1300189 MHz
wow EM
SSB 0
LB OHz
GB 0
PC 1.00
T T T T T T T
7 6 5 4 3 0 ppm
| o] (o o () o I~ o
| | [0 o ~ ~ o I}
o| || @ =] (= (= =3 s}
SIS <) oo o o — oo
NMOVO-VINOMOWYOTTON©
CONONINAD 0D NN ®© O 00w <
TANGNO—ONGCOIOILW0 OO T QO ~ Current Data Parameters
LOUFTOONANNNNNN= NN [te} NAME 3F NMR
B R R R R R SRR (NN T EXPNO 1107
NI N o
F2 - Acquisition Parameters
Date_ 20230517
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG  zgpg30
32768
SOLVENT CDCI3
NS 651
DS
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
R 198,09
DW 20.800 usec
DE 6.50 usec
O. TE 296.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
MeO CHANNEL 1
SFO1  100.6228298 MHz
31 NUC1 13C
P1 10.00 usec
PLW1 49.50000000 W
= CHANNEL 2
SFO2  400.1316005 MHz
NUC2 1H
CPDPRG2  waltz16
PCPD2 90.00 usec
PLW2  12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W
F2 - Processing parameters
S| 32768
SF 100.6127685 MHz
WD EM
SSB
LB 2.00 Hz
GB 0
PC 1.00
l \ " )
T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 10 ppm
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'H and '3C NMR spectra of compound 3m.

CODVOONNOONOIIMNAN O T T OO0 ©
HONNNNNNNNAAD G0 0 300D 00D NO 0 ~
NSNS NNNNOOOOOOOOOOOOnS ™
Current Data Parameters
NONDOODVOONNOONOITITMNEN O T T ® < n NAME NMR
MOLTOONNNNNNNNTHD O 0 OO 0000000 WM [=] [¥e] Eﬁo’\é%o 11018
©OO©OOO©OOOO © 1)

F2 - Acquisition Parameters
Date_ 20230518
Time 2144

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG

b}

SOLVENT cDei3
NS 16

0
SWH 7211.539 Hz
FIDRES 0.220079 Hz
Al

Q 22719147 sec
RG 158.74
bw 69.333 usec
O DE 10,06 usec
-~ TE 2985 K
D1 200000000 se0

MeO -

NUC1

P1 15.00 usec
m PLW1  13.50000000 W

F2 - Processing parameters.

si 16384

SF_ 400.1300111 MHz

WDW EM

SSB

LB 0Hz
Gl

B 0
n U PC 1.00

CHANNEL f1 =:
0.1324008 MHz
1H

of [ (N [ 00| || |00 i <t
o~ O] [ O || [ <t Te)
of o ©| © Of[||o o ©
=l o N e INTINT IO = =l
‘ .
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
[© [ [N [ |00 [ |00 [© <t © (=3
OO |[H|©OH|T < (Te) i~ <
(sle)c]a]a)i]le] © o = o
—HlolNIHININIO =l =l o o
— 0T N NNOTONMNDDO =™
oo ONOD-SNK OB I~ I3
P BTN OB — o S0 © - ~ Current Data Parameters
0 W WwLw OANNANN™ v« v—O ~N OO oD [Te} NAME 3F NMR
~ T T T T T T T T NN~ NS © wn EXPNO 1109
N NN\ WA I e npn
F2 - Acquisition Parameters
Date_ 20230522
Time 5.57
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 29pg30
D 2768
SOLVENT CDCI3
NS 1714
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09
bW 20.800 usec
DE 6.50 usec
TE 298.5 K
D1 2.00000000 sec
O D11 0.03000000 sec
TDO 1

MeO O S

P1 10.00 usec
PLW1 49.50000000 W

= CHANNEL f1 =:
100.6228298 MHz
C

= = CHANNEL f2 =:
SFO2 400.1316005 MHz

NUc2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W

PLW13  0.28125000 W
F2 - Processing parameters
sl 32768

SF 1006127705 MHz
WDwW EM
SSB 0

LB 2.00 Hz
GB

PC 1.00

el LU . it
i Y v . #

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 ppm
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'H and '3C NMR spectra of compound 3n.

B8R3N 35 BRIINIET S§<
NN NN NN LW IIIIISS B
& SN V
H;C O
Cl 3n
é ‘7 é é z‘l 3 :‘L 6 ppm
o < | ISt | L (=]
NS S5 55> ]
SN clo ollolo o
QWOWMWNLWOS «©
SiZacdng < 582K >
JI2eIINY o RERER &
VAN N
H;CLO.
Cl 3n
I L J
1é0 14‘10 11":0 12‘0 1“|0 160 9‘0 8‘0 7‘0 6‘0 5‘0 4‘0 3‘0 2‘0 1‘0 pprr‘]
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Current
NAME

EXPNO
PROCN

Data Parameters
3F NMR
1175
o 1

F2 - Acquisition Parameters
Date_ 20230615

Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TI 2768
SOLVENT CDCI3
NS 16
DS
SWH 7211539 Hz
FIDRES _ 0.220079 Hz
AQ 2.2719147 sec
RG 113.31
ow 69.333 usec
DE 10.06 usec
TE 298.6 K
D1 2.00000000 sec
TDO 1

= CHANNEL f1
SFO1 400.1324008 MHz
NUC1 1H
P1 15.00 usec
PLW1 13.50000000 W
F2 - Processing parameters
Sl 16384
SF 400.1300130 MHz
WD EM
SSB 0
LB 0Hz
GB 0
PC 1.00

Current Data Parameters
Al 3F NMR

NAME
EXPNO
PROCNO

1180
1

F2 - Acquisition Parameters

Date

Time
INSTRUM

20230615

spect
PROBHD_5 mm PABBO BB/

PULPROG
D
SOLVENT
NS

2gpg30
768
CDCI3
677

24038.461 Hz

FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09

bw 20.800 usec
DE 6.50 usec
TE 299.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= = CHANNEL f1 =
SFO1 100.6228298 MHz
NUC1 13C

P1 10.00 usec
PLW1 49.50000000 W

= CHANNEL f2 =:
S 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters

SF
WDW
SSB
LB
GB
PC

32768
100.6127741 MHz
EM

0
2.00 Hz
0
1.00




'H and '3C NMR spectra of compound 3o.

49
38
—4.38

Current Data Parameters
NAME 3F NMR
EXPNO 171
PROCNO 1

F2 - Acquisition Parameters
Date_ 0230614

Time 7.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 230
™ 32768
SOLVENT ~ CDCB
NS 16
DS
SWH 7211639 Hz
FIDRES 0220079 Hz
AQ 22719147 sec
RG 80.
ow 69,333 usec
DE 10,06 usec
TE 208.8 K
D1 2.00000000 sec
O. TDO 1
CHANNEL f1 =
SFO1  400.1324008 MHz
NUCt
P1 15.00 usec
PLW1  13.50000000 W
F2 - Processing parameters
i
3 0 SF 4001300222 MHz
wow EM
SSB 0
i 0Hz
GB 0
PC 1.00
J i; i
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
oo~ ©lenlst —
~ [N (o Slolo o
oo~ (sY's]ts] ']
— [ | A || N
I~
QNN OOV @
B33 3RBI] soxeg
AT O RN NG < LIONB Current Data Parameters
ITOAANININ — aNNG O NAME 3F NMR
P R R SRR ONNN K EXPNO 172
VSN VN T oo

F2 - Acquisition Parameters
Date_ 20230615

Time 19.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __2gpg30

D 32768
SOLVENT coci3

NS 461

DS

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09

bW 20.800 usec
DE 6.50 usec
TE 300.1 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1
SFO1 100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1 49.50000000 W

CHANNEL 2
400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

3o

F2 - Processing parameters

32768
SF 100.6127644 MHz
wDbw EM

SSB 0
LB 2.00 Hz
GB 0
PC 1.00

L]

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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'H and '3C NMR spectra of compound 3p.

5.53
—3.97

Current Data Parameters
NAME 3F NMR

EXPNO 1222
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230705
Time 10.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 8
SOLVENT coci3
NS
DS
SWH 539 Hz
FIDRES ~_ 0.220079 Hz
AQ 147 sec
R
DW 69.333 usec
DE 10.06 usec
TE 298.3 K
D1 200000000 sec
TDO 1

HANNEL f1
SFO1  400.1324008 MHz
NUC1 H

P1 15.00 usec
PLW1  13.50000000 W
F2 - Processing parameters

SF 400.1300181 MHz
WDW EM

SSB 0
LB 0Hz
GB 0
PC 1.00

T
8 7 5 4 0 ppm
STl ()<} (=]
JCel=] 0 IO (=3
< [ | (S3e] o
N (o< oo I~
B
DO - ANORATW D
S- M ON®XNOS 0 - YNO 0
O O 00~ NN O o~ - Mo~ e} Current Data Parameters
STodNNNNN — NSNS [t} NAME 3F NMR
T T T eee e N NN © EXPNO 1223
VoSN N st
F2 - Acquisition Parameters
Date_ 20230705
Time 10.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 32768
SOLVENT CDCI3
NS 852
D: 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09
bw 20.800 usec
DE 6.50 usec
TE 298.7 K
D1 2.00000000 sec
0 D11 0.03000000 sec
TDO 1
CHANNEL f1
SFO1 100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1 49.50000000 W
= CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
3p CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127686 MHz
wbw EM
SSB 0
LB 2.00 Hz
GB 0
PC 1.00
L) | . J
T T T T T T T T T T T T T T T
150 140 130 120 110 920 80 70 60 50 40 30 20 10 ppm
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'H and '3C NMR spectra of compound 3q.

o
®

©

e ————

7.35

<™
m oMo
N~~~

6.34

TMHOWm
HMMHOL0n
©OOOLn

5.36
5.36

o
n
<

4.40

/\
o) O.

=

Current Data Parameters
NAME 3F NMR

EXPNO 1037
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230418
Time 1
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG
D 7
SOLVENT Cbci3
NS 16
DS
SWH 7211.539 Hz
FIDRES ~ 0.220079 Hz
AQ 22719147 sec
RG
oW 69.333 usec
DE 10.06 usec
TE 298.7 K
D1 2.00000000 sec
D0 1

= CHANNEL f1
SFO1  400.1324008 MHz
NUCH 1H

P1 15.00 usec
PLW1 13.50000000 W

F2 - Processing parameters

S| 16384

SF. 400.1300173 MHz
WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00

T
8 7 6 5 3 0 ppm
© oo 1) (o[t} (o]s
0|00 [© o0 |t S|o =N
©[o|o & oo S|o oo
ol-loln olo —llo (NN
-~ ©© < D — 0 W0 ™ N ©
So2%e 2N 582 3358 8 Current Data Parameters
b 998 &¥RE I3 NO©o— o NAME 3F NMR
- = - — - NSNS~ © EXPNO 1038
NN/ TV N/ o
F2 - Acquisition Parameters
Date_ 20230418
Time 7.32
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __2zgpg30
76
SOLVENT cDei3
NS 353
DS 0
SWH 24038.461 Hz
/\ FIDRES  0.733596 Hz
O. AQ 0.6815744 sec
O RG 198.09
DW 20.800 usec
DE 6.50 usec
TE 298.9 K
D1 2,00000000 sec
3 D11 0.03000000 sec
q ™00 1
= CHANNEL f1 =
SFO1  100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1  49.50000000 W
= CHANNEL f2 =
SFO2  400.1316005 MHz
NUC2 1H
CPDPRG[2  waltz16
P 90.00 usec
PLW2 1250000000 W
PLW12  0.34722000 W
PLW13 028125000 W
F2 - Processing parameters
s 32768
SF 100.6127748 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB
PC 1.00
A |
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 ppm
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'H and '3C NMR spectra of compound 4a.

TNOONNAOPDOITNNAAONNO QO NNO ~ Il
STOMNOOMONNNANNNNASSRO S S A N o
NSNS NSNNNSNSNSNNSNNNSNS© OO OW0nLW0 < ™
Current Data Parameters
COUNAODDIDINNHHONNO® N co ~ e SR
EXPNO 990
RRRARRRRRRRRRR NN ) N PROCNO 1
NSNS NNSNS N OO © © [Tyt [Tyt <
F2 - Acquisition Parameters
\\xx\///% V// v v Date_ 20230321
Time 219
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD
SOLVENT ~_CDCIB
NS 6
DS 0
Me SWH 7211.539 Hz
' FIDRES _ 0.220079 Hz
N QQ 2.2719147 sec
bW 69.333 usec
DE 10.06 usec
TE 299.1 K
D1 2.00000000 sec
oo 1
= CHANNEL f1
a SFO1 400.1324008 MHz
NUCH iH
15.00 usec
PLW1  13.50000000 W
F2 - Processing parameters
sl 16384
SF. 400.1300284 MHz
WDw EM
5B
& otz
T T T T T T T 1 PC 1.00
7.5 7.0 6.5 6.0 5. 5.0 4.5 ppm
o] I~( o o o ) )
N~ | [ = < S 0 '}
| @] ™ o (=] o o
=N e N = o N
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
™M~ |© 0 (= [0 (s2] i~
N[ e < S| | =] oo
(e2] e2}(3] (=] (=} =2} o =2}
Lml aVl(eV) o = o o (3}
© N N 0o N © © o N
S 25 oeng eI 38 N 8 Current Data Parameters
2 Q% QAL Loy NN~ © © © NAME 3F NMR
N VY \% T o b
F2 - Acquisition Parameters
Date_ 20230321
Time 220
INSTRUM Spect
PROBHD_5 mm PABBO BB/
PULPROG __zgpg30
b0l 766
SOLVENT ~ CDCI3
NS 102
DS
SWH 24038.461 Hz
FIDRES  0.733596 Hz
M AQ 0.6815744 sec
yie RG 198.09
DW 20.800 usec
N DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec
DI 0.03000000 sec
TDO 1
= CHANNEL f1 =
4 SFO1 1006228298 MHz
a NUC1 13C
P1 10.00 usec
PLW1 4950000000 W
CHANNEL 12
400.1316005 MHz
NUC2 1H
CPDPRGI2  waltzi6
PCPD2 90.00 usec
PLW2 1250000000 W
PLW12 034722000 W
PLW13 028125000 W
F2 - Processing parameters
sl 32768
SF 100.6127685 MHz
wow EM
SSB 0
LB 2.00Hz
GB 0
PC 1.00
\ ‘ ‘ b y "
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  ppm
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'H and '3C NMR spectra of compound 4b.

NOWLNNOOWLLITNOMNEO < < < o

OOMNOMOONNNNNNNSNN < - ] =}

NSNS 0O 00 [To T} < ~
Current Data Parameters
NAME 3F NMR
EXPNO 1153
PROCNO 1
F2 - Acquisition Parameters
Date_ 0230607
Time 21.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2
] 32768
SOLVENT cbei3
NS 16
DS
SWH 7211539 Hz
FIDRES _ 0.220079 Hz
AQ 22719147 sec
RG 11331
oW 69.333 usec
DE 10.06 usec

Me TE 298.7 K
' D1 2.00000000 sec

CHANNEL f1 =
SFO1  400.1324008 MHz
NUC1
Cl P1 15.00 usec

PLW1 1350000000 W
F2 - Processing parameters

4b sI 16384
SF_ 4001300139 MHz
wow EM
SSB 0
LB 0Hz
GB 0
PC 1.00

©
~
o
o
IN
w4
N
[

0 ppm
=) (=) o] [o I~ ™
NS I} S| | = o
oo 'S} o & ] ]
(o] o ol o o o
~ — © O N WL D N W0
2 SSeser ady 588 Py Q Current Data Parameters
2 I331_8K eed N~ © < o NAME 3F NMR
-~ - e o N~~~ wn el EXPNO 1154
TN VY \/ | s
F2 - Acqisition Parameters
Date_ 20230608
Time 2112
INSTRUM _~'spect
PROBHD 5 mm PABBO BB/
PULPROG __ zgpg30
™ 32768
SOLVENT ~_ CDCI3
NS 866
DS 0
SWH 24038461 Hz
M FIDRES  0.733596 Hz
€ AQ 0.6815744 sec
RG 198.09
N. DW 20.800 usec

DE 6.50 usec
299.5 K
2,00000000 sec
0.03000000 sec
1

oo~
Ugom
g2

Cl

CHANNEL f1
4b SFO1 100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1 49.50000000 W

CHANNEL f2
SFO2 400.1316005 MHz

NUC2 H
CPDPRG[2  waltz16

D2 90.00 usec
PLW2  12.50000000 W
PLW12  0.34722000 W
PLW13  0.28125000 W
F2 - Processing parameters

32768
SF 100.6127710 MHz
w EM

WD

SSB

LB 2.00 Hz
GB 0

PC 1.00

L 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 ppm
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'H and '3C NMR spectra of compound 4c.

~ ol
o~ <
<

—3.05

Current Data Parameters
NAME 3F NMR
EXPNO 1165
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230611

ime 541
INSTRUM spect
PROBHD_5 mm PABBO BB/
PULPROG 230

D 32768
SOLVENT cbei3
NS 16

DS

SWH 7211.539 Hz
FIDRES ~ 0.220079 Hz
A 2.2719147 sec
R

bw 69.333 usec
DE 10.06 usec

2.00000000 sec
1

CHANNEL f1 =
400.1324008 MHz

H

15.00 usec
13.50000000 W
F2 - Processing parameters
si 16384

4 C Wow

400.1300175 MHz
EM

SSB 0
LB 0Hz
GB

PC 1.00

T
0 ppm

®
<~
o
9
N
w4
N
[

N~ oo — <] [ (1) ©
N (0 ||© <t N N y (2]
l=]/'=]'=]|'s] (=] ol o (=] =1
<l e fleo o ! ] o
INYTQCOTVWNON DD O
TOXNNO-ONARNRTMD O @ © © I 0
S NGO A DD~ G G N N O © ~ @ Current Data Parameters
TTOOONNNNNNAN T = = ~N©O© © «© NAME 3F NMR
Dl rhal el iR NN~ 0 @ EXPNO 1166
\ \\\"N//// // PROCNO 1
F2 - Acquisition Parameters
Date_ 20230611
Time 543
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 768
SOLVENT CDCI3
NS 330
Ds
SWH 24038.461 Hz
FIDRES 0.733596 Hz
Q 0.6815744 sec
RG 198.09
Me DW 20.800 usec
DE 6.50 usec
298.7 K

2.00000000 sec
0.03000000 sec
1

= = CHANNEL f1
SFO1

100.6228298 MHz
NUC1 13C
4c P1 10.00 usec
PLW1  49.50000000 W

SFO2

= CHANNEL f2

400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD: 90.00 u
PLW2 12.50000000 W
PLW1 0.3472200(
PLW13 0.28125000 W

F2 - Processing parameters

32768
SF 100.6127734 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB
PC 1.00

L | )

T T T T T T T T T
100 920 80 70 60 50 40 30 20

T T T T T T T
150 140 130 120 110 10 ppm
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—4.24

4d

2.99
2.86

2.84
2.82
2.80
2.79

YA
—5.43 \

—5.15

_1.23
=~1.21

4.24

Current Data Parameters
NAME 3F NMR
EXPNO 1538
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231114

Time 21.09
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2630

D 32768
SOLVENT cbei

NS 16

D: [

SWH 7211.539 Hz
FIDRES 0.220079 Hz

Al 22719147 sec

G .
bW 69.333 usec
DE 10.06 usec

298.2 K
D1 2.00000000 sec
1

= CHANNEL f1
SFO1  400.1324008 MHz

P 15.00 usec
PLW1  13.50000000 W
F2 - Processing parameters
sl 16;

SF_ 400.1300137 MHz
WDW EM

SSB 0

LB 0Hz

GB
PC 1.00

o

1.836
2.739

7.0

1.943

1.827

oT

o

1.000

0.920

1.994

—147.75
—143.27
—139.78

£
X

1.836
2.739
1.943

~4

1.827

128.38
127.70

126.94
126.03

11260
“~112.21

1.000
0.920

75

S
(=¥

1.994

77.31
76.99
76.67

w

2.920
0.954

57.13

—38.33
—33.00

6.223

—24.20
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Current Data Parameters
NAME 3F NMR
EXPNO 1572
PROCNO 1
F2 - Acquisition Parameters
Date_ 20231206
Time 9.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG ___zgpg30
D 32768
SOLVENT cDei3
NS 996
DS
SWH 24038.461 Hz
FIDRES  0.733596 Hz
AQ 06815744 sec
G 198,09
DW 20.800 usec
DE 6.50 usec
298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
1

CHANNEL f1
100.6228298 MHz
13C

10.00 usec
49.50000000 W

CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters
s 32768

SF_ 100.6127702 MHz
WDW EM

SSB

LB 2.00 Hz

GB 0

PC 1.00



Current Data Parameters
NAME 3F NMR
EXPNO 1159
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230609

ime 8.07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG

SOLVENT cDei3
NS 16

D! 0

SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG X

bW 69.333 usec
DE 10.06 usec
TE 298.9 K

D1 2.00000000 sec
TDO 1

NUC1
P1
PLW1 13.50000000 W

15.00 usec

F2 - Processing parameters

si 16384

SF_ 4001300232 MHz
D M

Wi

SSB 0
LB 0Hz
GB 0
PC 1.00

L
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
(v} wFu (]t} @j (3t} o ~
SYoNHels| @ s} ool
SldlH|Hoo] oo s} o
—lolHolHln el oy oy
AITCCOQRTCNTONDDDO =T O MDD
HOANONOO-NOOITNN-—OONOO OO N O ® w
WONTOOONNNOCOOOCOWIIINT O N N Current Data Parameters
OOOOINNNNNNNNNNNNNINN = = + NN © N NAME 3F NMR
PURCRCRERN I R R R 11 R NN~ © EXPNO 1162
T\ f————" N | EXPNO :
F2 - Acquisition Parameters
Date_ 20230610
=3 @ WOTTCOERETCNTONDDDO— T O 2] o ® T,Q’g%RUM “spect
@ @ N XOAONIL=-AUOINN-OONES 1 S o ! & et o mey
3 e Rv] OUWONTOOONNNGCOOGOWT TS ~ ] mm
< < < OOOOOANANNNNNAINNN NN N - - PULPROG 29pg30
SOLVENT CDCI3
NS 772
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09
bw 20.800 usec
DE 6.50 usec
TE 300.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
N CHANNEL 1
SFO1 100.6228298 MHz
NUC1 13C
P 10.00 usec
4e 49.50000000 W
CHANNEL f2
SFO2  400.1316005 MHz
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12  0.34722000 W
PLW13 0.28125000 W
|L F2- Processing paramaters
SF 100.6127731 MHz.
WD\ EM
T T T T T T T T 1 SSB
150 145 140 135 130 125 120 15 ppm 53 200Hz
PC 1.00
H ‘ } o
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  ppm
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5.41
5.41

<

Current Data Parameters
NAME F NMR

I8 EXPNO 1450
NN PROCNO 1
wwwn
F2 - Acquisition Parameters
Date_ 20231005
Time 2224
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2630

™ 32768
SOLVENT cDCi3
NS 38

DS

SWH 7211.539 Hz
FIDRES  0.220079 Hz
A 2.2719147 sec
R .

DW 69.333 usec
DE 10.06 usec
TE 296.4 K

D1 2.00000000 sec
TDO 1

= CHANNEL 1
SFO1  400.1324008 MHz

NUC1
P1

15.00 usec
PLW1  13.50000000 W

F2 - Processing parameters
sl

SF_ 4001300132 MHz
wDw EM

SSB 0
LB 0Hz
GB
T T T T T T T T T T T T T T 1 pC 1.00
7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 ppm
< NN (=) (52]
(o2} (2] N (D (=3 (=3
© o| lo| (s} (s}
= = < o = =
« A
T T T T T T T T
8 7 6 5 4 3 1 0 ppm
SUEN (=} (=3[(s2] N I~
o |MN® Is3ji=} N o
©| (OO o|lo = =]
sl Al oy N
o DON NN ©N®©
wn NOOMULTMO— L nwsN o w0
© YOO > DO~ Gt Mo~ ~ © Current Data Parameters
© TTOONNNNN— ~IN~© (3] < NAME 3F NMR
-~ T T T T T T T T v N~~~ © ™ EXPNO 1451
\ \ \\\ \/// / PROCNO 1
F2 - Acquisition Parameters
ate_ 231005
Time .
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 32768
SOLVENT cpei3
N 455
DS
0O SWH 24038.461 Hz
FIDRES  0.733506 Hz
AQ 06815744 sec
O RG 198.09
DW 20.800 usec
DE 6.50 usec
TE 296.5 K
D1 2,00000000 sec
5 a D11 0.03000000 sec
TDO 1
= CHANNEL f1
SFO1  100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1  49.50000000 W
= CHANNEL 2
SFO2  400.1316005 MHz
NUC2 H
CPDPRG[2  waltz16
PCPD 90.00 usec
PLW2  12.50000000 W
PLW12  0.34722000 W
PLW13  0.28125000 W
F2 - Processing parameters
sl 32768
SF 100.6127685 MHz
WDW EM
SSB
LB 2.00 Hz
GB 0
PC 1.00
l ’ el , " A
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 ppm
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'H and '3C NMR spectra of compound 5b.
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Current Data Parameters
NAME 3F NMR

EXPNO 1461
2 b=t PROCNO 1
0 1) F2 - Acquisition Parameters

Date_ 20231007
Time 20.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
) 32768
SOLVENT CDCi3
NS 16
DS 0
S 7211539 Hz
FIDRES  0.220079 Hz
AQ 2.2719147 sec
RG 78
bW 69.333 usec
DE 10,06 usec
TE 294.3 K
D1 2.00000000 sec
TDO 1

= CHANNEL 1 =
SFO1  400.1324008 MHz
NUC1
P1 15.00 usec

PLW1  13.50000000 W
F2 - Processing parameters
sl 16384

SF 400.1300163 MHz
Wi EM

SSB

LB 0Hz
GB

PC 1.00

T
5.6 5.4

T 1
5.2 ppm

8.0 7.8 7 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8
©loo| | o lof I~ o ©
00 I~ | [© S| O | =] o
>0 S| o o =] (e
Bl=lly Sl — (=]
T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
©fo|st oo~ ol o (o} =
00 I |© O[O ey S| | (o =]
Ss)eNlof STyl o| > (e (S}
—OINIH NI o = o
o NOONTN=—NXN =T OO
< NRMOONOLN-QUNN SO N O @ © I
© TN O AN O WG D~ O WS S O ™3 © © © Current Data Parameters
© TONOOOOANNNNNNNN— NN © 0 < NAME 3F NMR
— T T T T T T T T T T T T e N~~~ © o EXPNO 1462
N e NV e
F2 - Acquisition Parameters
Date_ 20231007
Time 2048
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 2768
SOLVENT cDCi3
NS 412
D!
SWH 24038.461 Hz
FIDRES  0.733596 Hz
0 AQ 0.6815744 sec
RG 198.09
DW 20.800 usec
DE 6.50 usec
O TE 294.6 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
Sb =: = CHANNEL f1 =
SFO1 100.6228298 MHz
NUC1 13C
10.00 usec
PLW1 49.50000000 W
= = CHANNEL f2 =:
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W
F2 - Processing parameters
sl 32768
SF. 100.6127735 MHz
WDW EM
SSB
LB 2,00 Hz
GB
PC 1.00
A\
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 20 10 ppm
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'H and '3C NMR spectra of compound 5c.
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Current Data Parameters
NAME 3F NMR

EXPNO 1457
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231007

Time 16.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG X
bDw 69.333 usec
DE 10.06 usec
TE 295.9 K
D1 2.00000000 sec
TDO 1

= CHANNEL f1 =:
SFO1 400.1324008 MHz
Nuc1
P1 15.00 usec
PLW1 13.50000000 W

F2 - Processing parameters
si 16384

SF 400.1300146 MHz
wi EM

SSB

LB 0Hz
GB 0
PC 1.00

Current Data Parameters
M 3F NMR

NAME F NI
EXPNO 1458
PROCNO 1
F2 - Acquisition Parameters
ate_ 231007
Time .
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 29pg30
TD 68
SOLVENT CDCI3
NS 515
D!
SWH 24038.461 Hz
FIDRES 0.733596 Hz
A 0.6815744 sec
RG 198.09
bW 20.800 usec
DE 6.50 usec
TE 296.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =:

SFO1 100.6228298 MHz
NUC1 13C

P1 10.00 usec
PLW1 49.50000000 W

= = CHANNEL 2 =:
SFO2 00.1316005 MHz
Nuc2 1H
CPDPRG[2 waltz16
PCPD2 .00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

FIZ - Processing parameters

SF 100.6127685 MHz
WDW EM

SSB

LB 2.00 Hz

GB 0

PC 1.00



'H and '3C NMR spectra of compound 5d.

Current Data Parameters
NAME 3F NMR

[=Xe) © © EXPNO 1503

<< = PROCNO 1

Lelie] Leltse] F2 - Acquisition Parameters
Date_ 20231021
Time 21.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG

SOLVENT [Selek]
NS 16

0
7211.539 Hz

DS

SWH

FIDRES _ 0.220079 Hz

AQ 2.2719147 sec

RG 78.51

bW 69.333 usec

DE 10.06 usec

TE 299.3 K

D1 2.00000000 sec

TDO 1
CHANNEL f1

Si 400.1324008

NUC1 1H

P 15.00 usec

1
PLW1 13.50000000 W

F2 - Processing parameters

si 16384
SF 400.1300154 MHz
wow EM
SSB
T T T T T T T T T T T T T T 1 I8 OHz
7.8 7.6 7.4 .2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 ppm gg 1000
of lollvlr| o jmr o <t
S| [O|glal [© o lse} 152}
o =[O0 [~ o o o
Al Ialiedllon] o i i -

T
0 ppm

©
~
o
o
IN
-
N
-

(o)(«lTolind*e] (2] @ [ 00 00

(olslele]l] (=3 {seliiseld [Yed 00

O[O W~ o ol o (=] (=}

= NN ™ e =l | | o o
™ NODOLODNTOULNWOD
@© NSO NOTOOWOOM N O © N ©
© OO 00D~ O D ™3 © © 0 Current Data Parameters
© TTTOONANNNN— — ~ I~ © [52] < NAME 3F NMR
- T T T T T e e N~~~ © @ EXPNO 1504
‘ ‘ PROCNO 1

-
7
N
X
%

F2 - Acquisition Parameters
Date_ 20231021

Time 2.02
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG __ 2gpg30

b} 32768
SOLVENT coei3

NS 285

DS 0

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6¢

O 6815744 sec
R 198.09
DW 20.800 usec
DE 6.50 usec
N O TE 299.5 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

IANNEL f1
SFO1 100.6228298 MHz
NUC1 13C

P1 10.00 usec
PLW1 49.50000000 W

= CHANNEL f2
SFO2 400.1316005 MHz

NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W

PLW13 0.28125000 W

F2 - Processing parameters

S| 32768

SF. 100.6127726 MHz
WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00

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 ppm
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'H and '3C NMR spectra of compound 5Se.
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COOOMMIITITIITITTNMNNNMONNION T HNM coo
NSNS NNSNSNSNNSNOOOOLN S S < < mmm

v’

s

o~

TS

6.35
KQZ6_35 Jéi

HOOOONOWLTITONOOLW S (9N [Te} @ —HO N
AR ae 0 N SN e
N [ RV
(0]
N7 0
Se
T T T T T 1
7.0 6.5 6.0 5.5 5.0 4.5 ppm
o ) o) )
s} = N <
< < < N
= — = oy
T T T T T T T T
8 7 6 5 4 3 1 0 ppm
=N o o) (o (v} ~
DO |© |0 | (=3 | N <t <
SN < il N N
O IMIN I ™M I~ = o o
© TTOONOOTOMNT TOMONT
O KONMOBONONSOANDN OO Noo =} ©
© TINTONODOONOW T T O R 0 0
© IIONOOARANNNNNNN — = NN © I <
|\ V] I
(0]
©/§)LO
Se
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 30 20 10 ppm

65

Current Data Parameters
\ME 3F NMR

EXPNO 1510
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231024
i 13.14

Time .

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930

D

SOLVENT CDCI3

NS 16

DS

SWH 7211.539 Hz

FIDRES 0.220079 Hz

AQ 2.2719147 sec

RG .|

bW 69.333 usec

DE 10.06 usec

TE 298.1K

D1 2.00000000 sec

TDO 1
CHANNEL f1

SFO1  400.1324008 MHz

Nuct 1H
15.00 usec
PLW1 13.50000000 W

F2 - Processing parameters
Sl 16

SF_ 400.1300170 MHz
WDwW EM

SSB

LB 0Hz
GB

PC 1.00

Current Data Parameters
NAI 3F NMR

E
EXPNO 1511
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231024

Time 13.17
INSTRUM spect
PROBHD 5 mm PABBO BB/

PSLPROG Zagpgaﬂ
SOLVENT CDCI3
NS 536

DS 0

SWH 24038.461 Hz.
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09

bw 20.800 usec
DE 6.50 usec
TE 298.7 K

D1 2.00000000 sec

D1E\) 0.0300'0000 sec

= CHANNEL f1 =:
SFO1 100.6228298 MHz
NUC1 13C
P1 10.00 usec

PLW1 49.50000000 W

= CHANNEL f2 =
400.1316005 MHz
1H
RG2  waltz16
1250000000 W

0.34722000 W
0.28125000 W

PLW13

F2 - Processing parameters

7¢
SF 100.6127730 MHz
w EM

wD

SSB

LB 2.00 Hz
GB 0

PC 1.00



Current Data Parameters
NAME 3F NMR

EXPNO 1472

@ ©®

2 xR PROCNO 1

0 0w F2 - Acquisition Parameters
Date_ 20231011
Time 13.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

TD 32768
SOLVENT cocir
NS 16

DS 0

SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 89.08

bw 69.333 usec
DE 10.06 usec
TE 297.7K

D1 200000000 sec
TDO 1

= CHANNEL f1
400.1324008 MHz

1H
15.00 usec
PLW1 13.50000000 W

F2 - Processing parameters

16384
SF 400.1300159 MHz
wbw El
ssB
LB 0Hz
GB 0
PC 1.00

78 7.6 7.4 7.2 7.0 6.8 66 6.4 6.2 6.0 58 56 54 52 ppm
—H[ © o @ e} <
= 9 | |© [¥ed <
< e PR ° °
I<EL <t o (=]

]
<
o
o
~
w ]
N
[

0 ppm

—(ololo o (& (] ©

O |© | [T LD N~

00 |O |0 00 o & (s2] (o]

< IO ol 1o — il
QOMNMOMMOU DO ©O©NT
BORV-VO-OOINSO D QO% I~ ©
NG ™G NGB0~ GO SO N®OO© © ~ Current Data Parameters
TOOOOONNNNNANNNN N~NOO© © < NAME 3F NMR
il ol ol ol Rl il il NN~ © 3} EXPNO 1473

‘ PROCNO 1

=\ \

F2 - Acquisition Parameters
02310

Date_

Time 13.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 29pg30

TD 32
SOLVENT CDCI3
NS 533

DS 0

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec

RG 198.09
bw 20.800 usec

@ O DE 6.50 usec

: TE 298.6 K
S0 B, %wemnogsee
O O O e » ! -

sFo1

CHANNEL f1 =:
00.6228298 MHz
NUC1 C
P1 10.00 usec
PLW1 49.50000000 W

=: = CHANNEL f2 =:
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16

90.00 usec
PLW2 1250000000 W
PLW12  0.34722000 W
PLW13 028125000 W
F2 - Processing parameters

SF 100.6127778 MHz
EM

WDW

SSB 0
LB 2.00 Hz
GB

PC 1.00

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 ppm
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'H and '3C NMR spectra of compound 6a.
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Current Data Parameters
NAME 3F NMR
EXPNO 117
TONAOLOTONONATONAAON OO T ONO LD o~ 0 PROCNO 1
DNNMOANANNNND DD DO G 0D 00D D 0D N © S ™ ~
. . £2.- Acquisiion Parameters
NN NN N IS NN IS N N (0 (0 0 (0 (0 (0 (0 (0 (0 0 © O © © © 010 < £ oauision Perar
Time 6.40
TS \p=——=——" \/ T
PROBHD 5 mm PABBO BB/
PULPROG 2030
by 32768
SOLVENT ~ CDCi3
NS 16
DS 0
SWH 7211.539 Hz
FIDRES _0.220079 Hz
AQ 22719147 sec
RG 63.58
bw 69.333 usec
O DE 10.06 usec
TE 298.3K
DI 200000000 sec
D0 1
Me
+ = CHANNEL f1 =
SFO1 400.1324008 MHz
6 a NUC1
P 15.00 usec
| PLW1 1350000000 W
F2 - Processing parameters
sl 16364
S 400.1300196 MHz
wow EM
SSB
LB 0Hz
G
J PC 1.00
T T T T T 1
6.5 6.0 5.5 5.0 4.5 ppm
s 00 |o0 o
0 O~ 0
o =3 o
o olo —
. | ,
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
{00 oo st s (00 |0 ] (el
O | (00 [00 (O |0 O |~ 0 N
(o2][e2}(§V] ee} (o2} (o)) (e2)(e)] =} o
=l Il INIO oo = o
0o OMTDHDOONMNTNN
S® MOTBeRI= 00 gxe © o
< o NN I Iy MG O © Current Data Parameters
0w TONNNNNT ~N©O©© © [Te} NAME 3F NMR
~ T T T T YT T T YT T v NN N~ © w EXPNO 1118
Ve AN L NV T st
F2 - Acquisition Parameters
Date_ 230522
Time 6.41
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG "~ 20pg30
SOLVENT ~ CDCI3
NS 109
DS
SWH 24038.461 Hz
FIDRES 073359 Hz
Q 5744 sec
O RG 198.09
DW 20,800 usec
| DE 650 usec
o 2.00000000
sec
MeO D11 0.03000000 sec
6 TDO 1
a = = CHANNEL f1
SFO1 1006228298 MHz
NU 13C
P1 10.00 usec
PLW1  49.50000000 W
CHANNEL 12
SFO2  400.1316005 MHz
NUC 1H
CPDPRG2  waltz16
PCPD: 90.00 usec
PLW2  12.50000000 W
PLW12  0.34722000 W
PLW13  0:28125000 W
F2 - Processing parameters
i 32768
SF_ 100.6127756 MHz
wi EM
SSB 0
LB 200 Hz
cB 0
PC 1.00
¢ Yo
T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 920 80 70 60 30 20 10 ppm
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'H and '3C NMR spectra of compound 6b.
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Current Data Parameters
NAME 3F NMR
EXPNO 1119
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230522

——5.43
—5.39

Time 6.51

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2g30

TI 32768

SOLVENT CDCI3

NS 16

DS

SWH 7211.539 Hz

FIDRES 0.220079 Hz

Al 2.2719147 sec
113.31

bw 69.333 usec

DE 10.06 usec
299.1 K

D1 2.00000000 sec

1

= CHANNEL f1

0.1324008 MHz
1H

P1 15,00 usec

PLW1  13.50000000 W

F2 - Processing parameters

si 16384

SF 400.1300129 MHz

wow EM

0.753
1.000

0.967

1.884
1.018

;f

T 1
5.2 ppm

ol
o
o
IN

0.938
0.978

o]
~
o4
o

2.073
2.151

753
1.000
0.967
1.884
1.018
0.938
0.978
1.959

_—161.52
T-160.59
_—140.98
_—137.01
129.23
128.60
128.11
127.74
T~118.32

£
X

MeO@OJLQ@
OMe 6b

N

_—93.82
9329

6.096

pd
N

77.30
76.98
76.66
—68.22

—55.33

T
0 ppm

|

Current Data Parameters

NAME 3F NMR

EXPNO 1120

PROCNO 1

F2 - Acquisition Parameters

Date_ 20230522

Time

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG __ 2zgpg30

D 32768

SOLVENT cDCI3

NS 515

DS 0

SWH 24038.461 Hz

FIDRES 0733596 Hz

A 06815744 sec
198.09

DW 20.800 usec

DE 6.50 usec

TE 299.3 K

D1 2,00000000 sec

D11 0.03000000 se

= CHANNEL f1 =
SFO1 100.6228298 MHz
NUC1 13C

P1 10.00 usec
PLW1 49.50000000 W
CHANNEL f2
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

e}

F2 - Processing parameters
S| 32768

SF 100.6127720 MHz
WD EM

SSB
LB 2.00 Hz

GB 0
PC 1.00

T T T T T T T T
170 160 150 140 130 120 110 100

T T T T
90 80 70 60

68

T T T T
30 20 10 ppm




'H and '3C NMR spectra of compound 6c.
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Current Data Parameters
IAMI 3F NMR

EXPNO 1438
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231003

e
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG

TI 7

SOLVENT CDCI3

NS 109

DS 0

SWH 7211.539 Hz

FIDRES ~ 0.220079 Hz

AQ 2.2719147 sec

RG 158.74

bW 69.333 usec

DE 10.06 usec

TE X

D1 200000000 sec

TDO 1
CHANNEL 1

400.1324008 MHz
NUC1 H
P1 15.00 usec
PLW1 1350000000 W
F2- Processing parameers
SF_ 4001300106 MHz
WD EM
SSB 0
LB OHz
GB
PC 1.00

Current Data Parameters
NAME 3F NMR
EXPNO 1429
PROCNO 1

F2 - Acquisition Parameters
Date_ 20230930

Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __ zgpg30

D 32768
SOLVENT cbci3

NS 1457

DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09
ow 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =:
100.6228298 MHz
13C
10.00 usec
49.50000000 W
= CHANNEL f2 =

SFO2  400.1316005 MHz

NUC2 1H

CPDPRG[2  waltz16

PCPD2 90.00 usec

PLW2  12.50000000 W

PLW12  0.34722000 W

PLW13  0.28125000 W

F2- Processing perameters
] 7

SF_ 100.6127685MHz

WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00




ONONAOVINANDDNOQOW © oo
SITTONNNNNNONOOMM®M  ® n®
NNNSNSNNNNNNOOOOOOO 1 < <
Current Data Parameters
NAME 3F NMR
ONOVHAPVINT NORNLWY © O ] =) o EXPNO 31
TITONANNNNN D~OO M Mo ™ o) ® PROCNO 1
NNNSNNNNNNN ©©0©OO ©w©o© 1) < < F2 - Acquisition Parameters
Date_ 20231001
Time 17.50
5

INSTRUM
PROBHD 5 mm

pect
PABBO BB/
PULPROG 2930

7
SOLVENT cDei3
NS 16

0
7211539 Hz

SWH
N FIDRES _ 0.220079 Hz
AQ 2.2719147 sec
RG 11331
oW 69.333 usec
DE 10.06 usec
TE 2966 K
~ O D1 200000000 sec
\ O TDO 1
6d CHANNEL f1
SFO1  400.1324008 MHz
)\ NUuC1 1H

15.00 usec
PLW1  13.50000000 W
F2 - Processing parameters
Sl 16
SE_ 400.1300129 MHz
wbw EM

SSB 0
LB 0Hz
GB 0
PC 1.00

7.5 7.0 .5 6.0 5.5 5.0 4.5 ppm
| |t o | lo o It N N
S| [0 | @ N Lo I~ N
N i - < < Qe
ol | (N N (N N

T
8 7 6 5 4 3 2 1 0 ppm

@[] (o] (@ < ey
oM™ NS [N e} N [|o
HNw| [o]f |- (] olle
o N =l N o NN
N ATRNDANTCD ON
© VONMOLMOWON ™ < T NO WO o
= NANNGBO~NGD S MoK Qo N~ Current Data Parameters
b TITHANNNNT =S KNGOS o NAME 3F NMR
T srsrcrrrrec- oo NNNK © EXPNO 1432
VANV | it
F2 - Acquisition Parameters
Date_ 20231001
Time 2010
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 32768
SOLVENT CDei3
NS 1770
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 06815744 sec
RG 198.09
bw 20.800 usec
DE 6.50 usec
TE 296.4 K
\ D1 2.00000000 sec
D11 '0.03000000 sec
TDO 1
CHANNEL f1
SFO1  100.6228298 MHz
< O NUC1 13C
\ P1 10.00 usec
o) 6d PLW1 4950000000 W
CHANNEL 2
SFO2  400.1316005 MHz
NUC2 H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 1250000000 W
PLW12 034722000 W
PLW13 0.28125000 W
F2 - Processing parameters
S| 32768
SF_ 1006127685 MHz
wow EM
SSB 0
LB 200Hz
GB 0
PC 1.00
‘ ‘ i "

T 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 ppm
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'H and '3C NMR spectra of compound 6e.
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Current Data Parameters
NAME 3F NMR
EXPNO 1182
PROCNO 1
F2 - Acquisition Parameters
Date_ 20230616
Time 2122
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 8
SOLVENT CDCI3
NS
DS 0
SWH 7211.539 Hz
Me FIDRES _ 0.220079 Hz
. AQ 2.2719147 sec
N. RG 177.16
ow 69.333 usec
| DE 10.06 usec
TE 299.2 K
D1 2.00000000 sec
TDO 1
HANNEL 1
SFO1 400.1324008 MHz
6e NUC1 1H
P1 15.00 usec
PLW1 1350000000 W
F2 - Processing parameters
S| 16384
SF_ 400.1300127 MHz
WD EM
SSB 0
LB 0Hz
GB 0
PC 1.00
J U N 4 |
T T T T T T T T T
8 7 5 4 3 2 1 0 ppm
ololo] [Hlo ols oy I~
DO | [ (0[N o~ o [0
| o\Fn cq rc}fm (s} <]
NI —lo N oo
N VDO OMDNONIN
D AR D DI D B3R e g Current Data Parameters
2 $5IIQNELLET N < © NAME 3F NMR
T T T T T T T TYTTYT T N~~~ w el EXPNO 1183
NN | | s
F2 - Acquisition Parameters
Date_ 20230617
Time 22,06
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG __ 2gpg30
D 768
SOLVENT CDCI3
NS 1081
Me 9 9
v SWH 24038.461 Hz
N. FIDRES  0.733596 Hz
AQ 06815744 sec
I RG 198,09
DW 20.800 usec
DE 6.50 usec
TE 298.2 K
D1 200000000 sec
D11 0.03000000 sec
6 e D! 1
= CHANNEL f1
SFO1 1006228298 MHz
NUC1 13C
P1 10.00 usec
PLW1  49.50000000 W
= CHANNEL 2
SFO2  400.1316005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2  12.50000000 W
PLW12  0.34722000 W
PLW13  0.28125000 W
F2 - Processing parameters
sl 32768
SF 100.6127685 MHz
WDW EM
SSB 0
LB 2.00 Hz
GB []
PC 1.00
i Wi oA Wb g o
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 60 50 40 30 20 10 ppm
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Current Data Parameters

NAME 3F NMR
EXPNO 1188
PROCNO 1

F2 - Acquisition Parameters
Date 230618

Time 138
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG
b
SOLVENT CDCI3
NS 16
DS 0
SWH 7211.539 Hz
FIDRES  0.220079 Hz
AQ 2.2719147 sec
RG 11331
oW 69.333 usec
DE 10.06 usec
N TE 298.6 K

D1 2.00000000 sec

I TDO 1

CHANNEL 1
400.1324008 MHz
1H

P1 15.00 usec
PLW1 1350000000 W

6 f F2 - Processing parameters
sl 16384

SF. 400.1300154 MHz
WDW EM

SSB 0

LB 0Hz
L GB

PC

0
1.00

6.5 6.0 5.5 5.0 4.5 ppm
o o < o
I o (= (=3
- << <
(o} e~ = o

n
T T T T T T
9 4 3 2 1 0 ppm
(=]
I}
(=]
o
TR NOCTROONONINNDODN DN
SOEON-AROBEBINOANS DI = O © © 10 o
TONWVCPOOVOBNOCOOOOCOCONN® N © ~ Current Data Parametars
ITCOONANNANNNNNNNNNN = = — N~ ©© < NAME 3F NMR
B R R R R R R R ~RR ) EXPNO 1205
e P e
F2 - Acquisition Parameters
Date_ 20230622
Time 10.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 32768
SOLVENT CDCI3
NS 1127
Ds 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09
bw 20.800 usec
DE 6.50 usec
TE 298.8 K
N D1 2.00000000 sec
D11 0.03000000 sec
I 00 1
= CHANNEL 1 =:
100.6228298 MHz
13C
10.00 usec
49.50000000 W

= CHANNEL f2
SFO2 400.1316005 MHz

NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters

Sl 32768

SF. 100.6127755 MHz
wDw EM

SSB

LB 2.00 Hz

GB 0

PC 1.00

. l

T 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  ppm

72



'H and '3C NMR spectra of compound 6g.
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Current Data Parameters
NAME 3F NMR

EXPNO 1529
PROCNO 1

F2.- Acauisiton Parameters
Date_ 31029

Tim

INSTR

PROBLD. & rom PABBO BB/
PULPROG 2630

32761
SOLVENT CDCI3
NS 16

SWH 7211.539 Hz
FIDRES 0220079 Hz
A 22719147 sec
0O Dw 60,333 usec
DE 10,06 usec
TE 290.2 K
N O D1 2.00000000 sec
D0 1
Ph = CHANNEL 11
SFOT  400.1324008 MHz
NUC1
P1 15.00 usec
6g PLW1  13.50000000 W
F2 - Prosessing paramelers
SF_ 400.1300149 MHz
wow EM
SSB 0
LB 0Hz
GB 0
PC 1.00

A
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
™l o ~0| (& (=} < ee]
| o o0 (00| |60 ©|e (Se] 7o}
o | @] o o|S © o
il ole|le [ o o~
© OWLTITNOO—O©OT QN
o TSI TNONO=-©OO QO 03 N = )
© TANT OO 000w~ G WD @ oN < < CurremDa(aParameters
© ITTOOOOANNNNNN = — ~N© © = 3F NMR
- - = - == e NN~ © © ExpNo 1530
‘ ‘ PROCNO 1

SN\ v

spe
PROBHD 5 mm PABBO BB/
PULPROG

327¢ 68
SOLVENT CDCI3
NS 566
DS

24038.461 Hz

SWH
FIDRES 0.733596 Hz
0.6815744 sec

Pb3
@b

198.09
bw 20.800 usec

Q DE SS0usec
O bi 200006000
sec
N I DI 0.03000000 sec

SFO1 100 6228298 MHz

6 NUCH 13C

g P1 10.00 usec
PLW1  49.50000000 W
= CHANNEL 12
SFO2 4001316005 Mz
NUC2
GPDPRGI2 w16

CPD2 90,00 usec

PLWo.  12.50000000W
PLW12  0.34722000 W

PLW13 028125000 W
F2 - Processing parameters
sl 32768

SF. 100.6127685 MHz
wbw EM

SSB 0
LB 2.00 Hz
GB 0

PC 1.00

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 ppm
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3C NMR spectra of compound 6h.
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Current Data Parameters
NAME 3F NMR
EXPNO 1519
PROCNO 1

F2 - Acquisition Parameters
Date_ = 20231026

Time 2224
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG

SOLVENT CDCI3
NS 16
0

DS

SWH 7211.539
FIDRES 0.220079 Hz
AQ 719147 sec
RG 51.8

bDw 69.333 usec
DE 10.06 usec
TE 298.9 K

D1 2.00000000 sec
TDO 1

= CHANNEL f1
SFO1  400.1324008 MHz
NUC1 1H

P1 15.00 usec
PLW1 1350000000 W
F2 - Processing parameters

SF. 400.1300000 MHz
wbw EM

SSB 0
LB 0Hz
GB 0
PC 1.00

Current Data Parameters
NAMI 3F NMR

EXPNO 1518
PROCNO 1

F2 - Acquisition Parameters
Date_ 0231026
Time 22.09

INSTH

RUM spect
PROBHD 5 mm PABBO BB/
PULPROG ___ 2gpg30

T 32

SOLVENT coci3

NS 253

D:

SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09

bw 20.800 usec
DE 6.50 usec
TE 299.0 K

D1 2.00000000 sec

D11 0.03000000 sec
Do 1

= = CHANNEL f1 =
SFO1 100.6228298 MHz
NUC1 13C

10.00 usec
PLW1 49.50000000 W
= = CHANNEL f2 =:

SFO2 400.1316005 MHz
NUC2 H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters
s| 32768

SF 100.6127685 MHz
wDw EM

SSB

LB 2.00 Hz

GB

PC 1.00



'H and 3C NMR spectra of compound 6i.

Current Data Parameters
NAME 3F NMR

EXPNO 1532
o v
g 8 PROCNO 1
F2 - Acquisition Parameters
oo Date_ 20231029
Time 18.29
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
Tl 32768
SOLVENT coci3
NS 16
DS 0
SWH 7211.539 Hz
FIDRES _ 0.220079 Hz
AQ 2.2719147 sec
RG 89.08
bW 69.333 usec
DE 10.06 usec
I TE 299.1 K
D1 2.00000000 sec
Ph TDO 1
= CHANNEL f1
SFO1  400.1324008 MHz
NUC1 1H
P1 15.00 usec
PLW1  13.50000000 W
F2 - Processing parameters
SF 400.1300111 MHz
WD\ EM
SSB 0
LB 0Hz
GB 0
PC 1.00
T T T T T T 1
8.0 7.5 7.0 6.5 6.0 5.5 ppm
[ee} N |y N | [T} ] <| |o
© ol [© o ™ 5o} 0 o @
(s} S| o ol N o3} &3} o |®
e | <t e o o -l lo
T T T T T T T T T
7 6 5 4 3 2 1 0 ppm
oo o o o | 0| [ sto (w2} (=}
©O|lo[®om 0| |0 ol =} s}
(OO oo (siie} s} s}
o e e It ollo —lo o o
LOMN®OT DO = ©
SRONNNN©®XDWN Vo= W I
P e - R ] Mo~ O N~ Current Data Parameters
TOOONNNNNAN— NN~ © O - NAME 3F NMR
Y e e — NN © ) EXPNO 1533
SN NV st
F2 - Acquisition Parameters
ate_ 20231029
Time 18.33
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 32768
SOLVENT CDCI3
NS 200
D:
SWH 24038.461 Hz.
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09
DW 20.800 usec
DE 6.50 usec
O TE .
D1 2.00000000 sec
S D11 0.03000000 sec
.O I TDO 1
CHANNEL f1
Ph SFO1  100.6228298 MHz
6' NUC1 13C
1 P 10.00 usec
PLW1 49.50000000 W

= CHANNEL f2 =
400.1316005 MHz
1H

sFo2
NUC2
CPDPRG[2 waltz16

PCPD2 90.00 usec

PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W
F2 - Processing parameters

SI 32768
SF 100.6127685 MHz
WDwW EM

D
SSB
LB 2.00 Hz
GB 0
PC 1.00

Ll ) A " ,

T T T T T T T T T T T T T T T T
150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 ppm
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'H and '3C NMR spectra of compound 7a.

VOONUYTNHOIVOAHOINOD < © ~
TETOOOOOANNNNNAHAOD O [ee]
Ll el el e e el el el el el ol (e e I To T o] <
Current Data Parameters
VOONTINAOOWHdHAD N Qo < © ~ NAME 3F NMR
IITOMMNOMONNNNN— © o ©o < © EXPNO 1555
Ll el el el e e e el Al Dl el el ©o©o n n < PROCNO !
F2 - Acquisition Parameters
Date 2023120
Time 19.
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

D 32768
SOLVENT cbei3
NS 16
DS 0

O O SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 99.72

Ta oW 69.333 usec

DE 10.06 usec
TE 298.1 K
L D1 200000000 sec

TDO 1

HANNEL 1
SFO1  400.1324008 MHz
NUC1 1H
P1 15.00 usec
PLW1 1350000000 W
F2 - Processing parameters
sl 16384

SF 400.1300143 MHz
WDW EM

N
@
~
o
o
(5]
o
o
5l
o
@
o
N
@
o
°
3]
-
13
o
I
b

3.856
6.184
1.129
3.114
2.020
2.008
4.000

8 7 6 5 4 3 2 1 0 ppm
o[t < oo o
0 (00 [N — I'<] ']
100 |~ | = oo ©
0 IO |~ (¢2) NN <t
(=3 AN N0 W0 ~ [
2 S22 exI22 2 23 3828 Current Data Parameters
3 23 AIXRE ¥ 58 N NAME 3F NMR
< S E srees = = ~NNK o EXPNO 1556
NV oo
F2 - Acquisition Parameters
Date_ 20231203
Time 19.29
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG __ zgpg30
™ 2768
SOLVENT coei3
NS 638
D
SWH 24038.461 Hz
FIDRES 0733596 Hz
AQ 0.6815744 sec
RG 198.09
DW 20.800 usec
O O DE 6.50 usec
TE 298.5 K
D1 200000000 sec
D11 0.03000000 sec
a DO 1
= CHANNEL f1
SFO1  100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1  49.50000000 W

= CHANNEL f2
SFO2 400.1316005 MHz

NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters
s 32768

SF 100.6127685 MHz
wDw EM

SSB 0

LB 2.00 Hz
GB 0

PC 1.00

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 ppm
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'H and '3C NMR spectra of compound 7b.
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5.39
4.79

QOOALTONOOLLSTITONOOOTOSTIONMAA <t o (<
<r<rVV(‘OMMMNNNNNNNNNOJOOQQ(D!D@@(D <o ~ Qurrent Data Parameters
NeNNNNNNNNNNNNNNNN©o©oooooooo [tegte) < EXPNO 1565
PROCNO 1
===\ (= N 2~ Acqiston Parametes
Date_ 231204
Time
INSTRUM
PROBHD 5mm PABBD BB/
PULPROG 2930
™ 32768
SOLVENT CDCI3
NS 16
DS 0
7, NG SWH 7211539 Hz
(0] O FIDRES 0220079 Hz
AQ 2.2719147 sec.
RG 128.9
DW 60.333 usec
7b DE 10.06 usec
TE 298.6 K
D1 2.00000000 sec
o0 1
HANNEL f1
SFO1  400.1324008 MHz
NUC1 1
P1 15.00 usec
PLW1 1350000000 W
F2 - Processing parameters
16384
SF_ 400.1300138 MHz
wbw EM
- L_,¥ SSB 0
LB 0Hz
T T T T T T T 1 GB 0
7.5 7.0 6.5 6.0 5.5 5.0 ppm PG 100
< o lo s o @~ o
of (< & < '] 6o [ ]
S| Al [0 ) S} S1s] s}
<l istl e N o e <
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
“mlo) [¢|lo @~ o
N (SS 100 [ (2]
oHn| oo oo o
< Il levlho ey <
0 TNOT MWL OND —
2 goaNo-rkod I I Ng®
@ “NODWODON O D [ Mo © o Current Data Parameters
e} TOANNNANNAN— o o N~ © o NAME 3F NMR
-~ T T T T T T T T o - NN~ © EXPNO 1566
‘ ‘ ‘ ‘ PROCNO 1

el
N

F2 - Acquisition Parameters
Deto 0231204

me_ 13. 36
NSSRUM
PROBUD. 5 mm BABEO BE/
PULPROG __ 2gpg30

TD 32768
SOLVENT CDCI3
NS 663

Ds 0

SWH 24038.461 Hz
FIDRES 0.733596 Hz
Al

Q 0.6815744 sec
RG 198.09
bw 20.800 usec
DE 6.50 us:
TE 298.9 K
2.00000000 sec

0. 030?0000 sec

CHANNEL f1
100.6228298 MHz
13C

§
Q
b
b

10.00 usec
49.50000000 W

N
o
'E
3

CHANNEL f2
SFO2 400.1316005 MHz

NUC2
CPDPRG[2 waltz16

PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W

PLW13 0.28125000 W
F2- Processing parameters
32768

SF 100.6127702 MHz
DW EM

SSB

LB 2.00 Hz
GB 0

PC 1.00

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 ppm
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7.83
7.83
7.79
59
59
7.57
57
50
49
48
47
46
45
45
44
43
56
56
26
26
79
78
76
92
92
91
90
89
2.89

—1.50

Current Data Parameters
NAME 3F NMR
EXPNO 1521
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231027

Time 0.22
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2

D 32768
SOLVENT cbei3

NS 16

DS 0
SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 99.72
bW 69.333 usec
DE 10.06 usec
TE 298.1 K

O H D1 2.00000000 sec
TDO 1

= HANNEL f
SFO1 400.1324008 MHz
NUC1 1H

P1 15.00 usec
PLW1 13.50000000 W

F2 - Processing parameters
16384

sI

SF 400.1300148 MHz
WD\ EM

SSB

LB 0Hz

GB

PC 1.00

e
-

T T T
9 8 7 6 5 4 3 2 1 0 ppm

[se] (e]e] ©| |0 © [© N~
©[D|© | = s} (s} (Yol
o[o|o o| lo o © o
(ollalie] = o (3} o
VOFTNOOMNMMNMVLOMOD
COMO-ONNO®O NO D -~ (=3
FI~ QDD NGOt O [ESE] - < Current Data Parameters
ITOOOANNNNNNN = NN © - © NAME 3F NMR
AN L R R R R e N~~~ © @ EXPNO 1522
\\\\’ %// PROCNO 1
F2 - Acquisition Parameters
Date_ 20231027
Time 025
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG __ 2gpg30
32768
SOLVENT CDCi3
NS 1330
DS 0
SWH 24038.461 Hz
FIDRES  0.733596 Hz
AQ 06815744 sec
RG 198.09
oW 20.800 usec
DE 6.50 usec
TE 298.3 K
OH D1 2.00000000 sec
D11 '0.03000000 sec
TDO 1
= CHANNEL f1
8a SFO1  100.6228298 MHz
NUC1 13C
P 10.00 usec
PLW1 4950000000 W

= CHANNEL f2 =:
400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2  12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters

S| 32768

SF 100.6127710 MHz
WDW EM

SSB

LB 2.00 Hz

GB

PC 1.00

T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10  ppm
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'H and '3C NMR spectra of compound 8b.

TNOW MDD QO ©
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7.25
7.22
7.21
5.28
1.56
1.55
1.54

P
N

Current Data Parameters
NAME 3F NMR
EXPNO 1501
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231021

Time 21.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG

SOLVENT [elek]
NS 16

DS 0
SWH 7211.539 Hz
o FIDRES ~ 0.220079 Hz
AQ 2.2719147 sec
R 128.9
/ bW 69.333 usec
DE 10.06 usec
TE 299.1 K
D1 2.00000000 sec
TDO 1
O H = CHANNEL f1 =
8b SFO1  400.1324008 MHz
NUC1 1H

P1 15.00 usec

PLW1 1350000000 W

F2 - Processing parameters
] 16

SF. 400.1300112 MHz
wDw EM

SSB 0
LB 0Hz
GB

PC 1.00

T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
~Nolols] (e (te) o o = (=)
O RO [© Lo 5] I~ < =]
(=] Okrf’? (=] (=} FD (=} i~ i~ o
Al ] e~ e o oy ~
© © T OOVTN - D <
& p BRI R R R & 3 Current Data Parameters
- ) 3 )
83 8 &Iqs IS 8 NS = © NAME  3F NMR
-~ - - T T T v -~ N~~~ © el EXPNO 1502
\/ AN T e st
F2 - Acquisition Parameters
Date_ 20231021
Time 21.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 29pg30
32761
SOLVENT CDCI3
NS 1059
DS 0
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09
bW 20.800 usec
DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec
D11 0.03000000 sec
O TDO 1
= = CHANNEL f1 =
SFO1 100.6228298 MHz
/ NUC1 13C
P1 10.00 usec
PLW1 49.50000000 W
OH = = CHANNEL f2 =
8b SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W
F2 - Processing parameters
SI 32768
SF 100.6127705 MHz
wbDw EM
SSB
LB 2.00 Hz
GB 0
PC 1.00
I . ) N

T 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 ppm
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'H and 3C NMR spectra of compound 8c.
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Current Data Parameters
NAME 3F NMR
EXPNO 1525
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231028
16.08

ime .
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT cDei3
NS 16
DS
SWH 7211.530 Hz
FIDRES _ 0.220079 Hz
AQ 2.2719147 sec
RG 128.9
bW 69.333 usec
DE 10.06 usec
TE 298.9 K
D1 2.00000000 sec
TDO 1

= CHANNEL 1
SFO1  400.1324008 MHz
NUC1 1H
P1 15.00 usec

PLW1  13.50000000 W

F2 - Processing parameters

S|

SF. 400.1300114 MHz
wDw EM

SSB 0

LB 0Hz

GB 0

PC 1.00

3 1 0 ppm
[ [ |0 Q| iselised ©o = [
N IS] N I~ © N~
SEN| ol olo (3] t<] (Y
N ©ONWOSTOD —
VIR 888 M 3 Current Data Parameters
Y E3IJRE2 N < 0 NAME 3F NMR
AN Voo ot
F2 - Acquisition Parameters
Date_ 2023102
Time 16.10
INSTRUM _ spect
PROBHD_5 mm PABBO BB/
PULPROG ~___ 2zgpg30
™ 32768
SOLVENT ~ CDCI3
NS 887
D! 0
SWH 24038461 Hz
FIDRES  0.733596 Hz
AQ 06815744 sec
RG 98.09
oW 20,800 usec
DE 6.50 usec
TE 299.0 K
DI 200000000 sec
DN OH D11 0.03000000 sec
00 1
= = CHANNEL f
SFO1 1006228298 MHz
8c NUCH 13C
P1 10.00 usec
PLW1  49.50000000 W
= CHANNEL f2
SFO2  400.1316005 MHz
NUC2 H
CPDPRG2  waltz16
PCPD2 90.00 usec
PLW2_  12.50000000 W
PLW12 034722000 W
PLW13  0.28125000W
F2 - Processing parameters
32768
SF_ 1006127700 MHz
wow EM
ssB
B 200 Hz
B 0
PC 1.00
N,
T T T T T T T T T T T T T T T
150 140 130 120 110 100 920 80 70 60 50 30 20 10  ppm
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'H and 3C NMR spectra of compound 9a.
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Current Data Parameters
NAME 3F NMR
EXPNO 1477
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231011
1

Time

INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG

D
SOLVENT cbei3
NS 16

D: 0
S 7211.539 Hz
FIDRES  0.220079 Hz
AQ 719147 sec
RG
oW 69.333 usec
DE 10.06 usec
(@) TE 296.6 K
D1 200000000 sec
TDO 1
OH CHANNEL f1
SFO1  400.1324008 MHz
NUC1
P 15.00 usec
9 PLW1 1350000000 W
a
£2-Processing parameters
|
SF_ 400.1300128 MHz
wow EM
ssB 0
LB 0Hz
GB [)
PC 1.00

T
0 ppm

©
<
o
o1
IS
w
R

ol |~ o¢ ~| o (=3
ot I~ Slo I 4
o [N (o] oo © o =]
Lall'e] = talial N o (]
© NOC-QOONNO DD
6 weddecmecaa AREL 38 Current Data Parameters
8 QEIRRERLIIC NOO® NAME 3F NMR
- R e MNNNO  © EXPNO 1481
NN I s
F2 - Acquisition Parameters
Date_ 231012
Time 2223
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __ 2zgpg30
T 32768
SOLVENT CDCI3
NS 1001
DS [
SWH 24038.461 Hz
FIDRES  0.733596 Hz
AQ 0.6815744 sec
RG 198.09
O DW 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 200000000 sec
O H D11 0.03000000 sec
TDO 1
CHANNEL f1
9a SFO1  100.6228298 MHz
NUC1 13C

P1 10.00 usec
PLW1 49.50000000 W

= CHANNEL 2
SFO2 400.1316005 MHz
NUC2 1H

CPDPRG[2 waltz16

PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters

32768
SF 100.6127736 MHz
WDw EM
SSB 0
LB 2.00 Hz
GB
PC 1.00

L

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 ppm
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'H and 3C NMR spectra of compoun

=5
)
o

Current Data Parameters
NAME 3F NMR

LOUYTPIRANNVOITNONAOVONAHO DD o 10 b=
TIITOONNNONONMNNIMNANOOCOO0OD® ©own coco EXPNO 1505
PROCNO f
ISISISISIS SIS IS IS SIS SIS IS IS IS IS IS IS IS SIS IS S 0 © [lopTe Rt}
F2 - Acquisition Parameters
Date_ 20231022
Time .07
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG
™ 7
SOLVENT CDCI3
NS 16
DS 0
SWH 7211.539 Hz
FIDRES _ 0.220079 Hz
A 22719147 sec
R P
0. DW 69.333 usec
DE 10.06 usec
TE 2
D1 2.00000000 sec:
TDO 1
N CHANNEL f1
SN 400.1324008 MHz
15.00 usec
9 PLW1 1350000000 W
F2 - Processing parameters
sl 4
SF_ 4001300143 MHz
wow EM

SSB 0
LB OHz
GB 0

PC 1.00

7.6 7.4 7.2 7.0 6.8 616 6.4 6.2 6.0 5.8 5.6 5.4 5.2 5.0 ppm
0 I~ ol o
Y (2] ol o
@f =2 oflo (=]
o = =lle} N
| | ol
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
| [~ o~ (=)
<D (o2} o o
>5| o ol® (]
(sp](sr) =l slle) N
o DOFTWOLNON ST S W0 ©
5 meohomaod0® i g g % e Current Data Parameters
8 THEI3IZXILILIY 8 NS NAME 3F NMR
< 22T 2 NRRR EXPNO 1506
| NNV N e
F2 - Acquisition Parameters
Date_ 20231022
Time 20.09
INSTRUM spect
PROBHD_5 mm PABBO BB/
PULPROG __ zgpg30
D 32768
O. SOLVENT ~_ CDCI3
NS 232
DS 0
SWH 24038.461 Hz
~ FIDRES  0.733596 Hz
AQ 0.6815744 sec
N N RG 98.0¢
DW 20.800 usec
DE 6.50 usec
9b TE 298.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1 =
SFO1 100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1 4950000000 W
= CHANNEL f2 =
SFO2  400.1316005 MHz
NUC2 1H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 1250000000 W
PLW12 0.34722000 W
PLW13 028125000 W
F2 - Processing parameters
SF_ 1006127781 MHz
wow EM
SSB
LB 200 Hz
GB 0
PC 1.00
J | ‘
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 ppm
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'H and 3C NMR spectra of compound 9c.

Current Data Parameters
N/ IMR

IAME

EXPNO 1478

PROCNO 1

F2 - Acquisition Parameters

Date_ 20231012

Time 2205

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930

™

SOLVENT cDCi3

NS 64

DS [)

SWH 7211539 Hz

FIDRES  0.220079 Hz

AQ 22719147 sec

RG 113,

oW 69.333 usec

DE 10.06 usec

TE y

D1 2.00000000 sec

TDO 1
CHANNEL f1

SFO1  400.1324008 MHz

NUC1 1H

P 15.00 usec

PLW1 1350000000 W

F2 - Processing parameters

sl 16384

SF_ 400.1300148 MHz

wow EM

$SB 0

LB OHz

GB [)

PC 1.00

/
N
S

) Lol 11 “ (oot R i

<
N

7.5 7.0 6.5 6.0 5.5 5.0 ppm
© | O = o [ (o (=} N~
D o N N ol © = (o2}
00 | [N (=} oo |© (=] o
N = o 1ol I = il
U“u M
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
© DO | SR [~
OO [N SO |d|l @
0[O [N|O ool &
NN [ [N Ol [ | |
~ ONT—TOAO-—ANODONDMD D
© CTITNOTONTONON M ~NWwomw
o PR v SNy R I QN N O © Current Data Parameters
el TOOANNNNNNNT v« — ~©oo NAME 3F NMR
< PR R R R R R R ~NRRR EXPNO 1479
‘ ‘ PROCNO 1

F2 - Acquisition Parameters
Date_ 20231012

Time 2208
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG __ 2gpg30
SOLVENT cpei3
N 192
DS
SWH 24038.461 Hz
FIDRES  0.733596 Hz
AQ 06815744 sec
RG 98.09
DW 20,800 usec
DE 6.50 usec
TE 298.7 K
D1 2,00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 =

100.6228298 MHz
13C
10.00 usec

49.50000000 W
= = CHANNEL f2 =:
SFO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters

Sl 32768
SF 100.6127757 MHz
WDbw EM

R TP

A
L i " N

T
140

T
130

T
100

T T T T T T T
80 70 60 50 40 30 20
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'H and 3C NMR spectra of compound 9d.
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OUOOTOMOL M
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7.37

ey

—5.63
5.44
5.44

e

NO>
9d

Current Data Parameters
Al 3F NMR

EXPNO 1482

PROCNO 1

5.06

F2.- Acauisiton Parameters
Date 20231012
Time 2312
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG
™ 7
SOLVENT CDCi3
S 16

2.2719147 sec
198.09
69.333 usec

DE 10.06 usec

299.0 K
D1 o ZOOOO‘?OUO sec

CHANNEL f1 =
400.1324008 MHz
1H

SFO1
NUC1

15.00 usec
13.50000000 W

PLW1
F2 - Processing parameters
16384

SF_ 400.1300099 MHz
WDW EM

0
LB 0Hz

0
PC 1.00

©

0 7.5

0.909

=———— 0.893

1.000
1.013

T
5.0 ppm

910

3

o
~4
o4

0.893
0.909

—158.40
142.76
138.53

o1
IN
w

1.919

77.34
77.03
76.71
——70.76

NO>
9d

T
0 ppm

Current Data Parameters
NAME 3F NMR

EXPNO 1483
PROCNO 1

F2 - Acquisition Parameters
Date_ 20231012

Time 23. 16
INSTRI
PROEHD 5mm PABBO BB/

PULPROG " 26pg30
SOLVENT cDCI3
NS 565

SWH
FIDRES
Al

24038.461 Hz
0.733596 Hz
0.6815744 sec
RG 198.09
20.800 usec
DE 6.50 usec
TE 299.2 K
D1 2.00000000 sec
0.03000000 sec
1

= CHANNEL f1 =
100. 6228295 MHz

13
10.00 usec
49.50000000 W

= CHANNEL f2 =:
400.1316005 MHz

PLW1

SFO2
NU:

CPDPRG[2
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

waltz16

F2 - Processing parameters
sl 32768

SF 100.6127661 MHz
WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00

T T T T T
170 160 150 140 130

T
120

T T T T T T
110 100 920 80 70 60
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'H and 3C NMR spectra of compound 3aa.
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Current Data Parameters
IAME 3F NMR

EXPNO 1404

PROCNO 1

F2 - Acquisition Parameters
Date_ 20230923

Time
INSTRUM spect
PROBHD_ 5 mm PABBO BB/
PULPROG

768
SOLVENT [ehle]
NS 16

S 0

WH 7211539 Hz
FIDRES  0.220079 Hz
AQ 2.2719147 sec
RG 9
DW 69.333 usec
DE 10.06 usec
TE
D1 2.00000000 sec
TDO 1

CHANNEL f1 =:
SFO1 400.1324008 MHz
NUC1
1 15.00 usec
3aa PLW1  13.50000000 W

F2 - Processing parameters

sl 16384
Solvent mpurity ?VFDW 400130%1,\;87\/\"‘1
SSB 0

LB 0Hz
GB
PC 1.00

~-
o
-
IS
w4
N
=
o
-]
S
3

(Tod(eoding(Te] [sell=] LD (o2}
MO o < (8]
OO (N[O ol 1o — (3]
Illalierla] = I <t o
DN CONMNO© N~
22z FIQICR 8 J8R AN Current Data Parameters
¥ IY IJIJSN = NS ~ S NAME 3F NMR
DRI N R N N s NN N o) EXPNO 1405
IRVARVZ \/ | oo 1
F2 - Acquisition Parameters
Date 20230023

Time 20.48
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG _ _ 2gpg30

D 32768

SOLVENT CDCI3
S 821

N
DS
SWH 24038.461 Hz
FIDRES  0.733596 Hz
0.6815744 sec
RG 198.09
DW 20.800 usec
DE 6.50 usec
TE 299.1 K
D1 2,00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f1
100.6228298 MHz
13C
10.00 usec
49.50000000 W
= = CHANNEL f2
3aa SFO2  400.1316005 MHz
NUC2 H
CPDPRG[2  waltz16
PCPD2 90.00 usec
PLW2 1250000000 W
PLW12  0.34722000 W
PLW13  0.28125000 W
F2 - Processing parameters
sl 32768
SF 100.6127685 MHz
wDw EM
SSB 0
LB 2.00 Hz
GB
PC 1.00
W A

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  ppm
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'H and '3C NMR spectra of compound 3bb and 3bb' (4:1)

CONWUTOOUIVINHAINDNNOT® 0 NI WON~T
COMOONNNNAAADOODONNNN 0 IO OBNN
NSNS OOOOOOOO0O S 5 mmnm
©<¢m © 10 MmO~ Current Data Parameters
NAME 909
NNy @ nw QIEN™ EXPNO 1626
©©o© < < < mmmm PROCNO 1
\ ‘ ‘ \ / \\ / F2 - Acauisition Parameters
Date_ 20240205
Time 18.22
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 32768
SOLVENT cocis
NS 16
Me DS 0
H SWH 7211.539 Hz
FIDRES _ 0.220079 Hz
N AQ 22719147 sec
RG 7142
DwW 69333 usec
DE 10,06 usec
TE 298.4 K
D1 2.00000000 sec
DO 1
3bb . = CHANNEL f1 =
3bb SFO1  400.1324008 MHz
NUC1 H
P1 15,00 usec
PLW1 1350000000 W
F2 - Processing parameters
si 16384
SF_ 4001300192 MHz
wow EM
SSB 0
LB 0Hz
T T T T T T T T T T T T T T T GB 0
6.4 6.2 6.0/ 5.8 56 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 ppm  PC 1.00
o © © =AY
= '] < ST
1S3 i) S S|olw|c
— ) N mlololm

©
~-
o
o1
~d
w
N
-

0 ppm
<[ Njo)H] (o ©| [o moxo
=100 [N | M) - |0) ) o ¥ <O (NI~
WwONm®®B| [0 D © Ol oo
Ol ININIO IS I ol N Mo oIlm
CTOOOTONYTTIVNRONQTN QDN DD
NEOMNONOMOIONOO-NONG OO oON N-  oq
NBANCEfNT-OODBONNNGCOOBL LT OO Qa© o~ QA Current Data Parameters
LITINOOOOANNNNNNNNT === = NGO ©© W©w NAME 999
B R R R NS L R R R R R NKNN ©© Lo EXPNO 1627
=\ V'V V .
F2 - Acquisition Parameters
Date_ 20240205
Time 18.24
INS

TRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 32768
SOLVENT CDCI3
NS 345

0
24038.461 Hz

S
WH
H Me FIDRES 0.733596 Hz
M AQ 0.6815744 sec
e RG 198.09
N O’ DW 20.800 usec

+
TE 298.5 K
MeO D1 2,00000000 sec
D1 0.03000000 sec
TDO 1
s L1 =:
3bb 3bb 100.6228298 MHz
13C
10.00 usec
49.50000000 W
CHANNEL f2 =

FO2 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 12.50000000 W
PLW12 0.34722000 W
PLW13 0.28125000 W

F2 - Processing parameters

SI 32768

SF 100.6127741 MHz.
WDW EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.00

G ¥ Y

T 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  ppm
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