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General considerations

Commercially available starting materials, reagents, catalysts and anhydrous and degassed solvents were used without further purification. Flash
column chromatography was performed with Merck silica gel 60 (230-400 mesh). The solvents for column chromatography were distilled before
use. Thin layer chromatography was carried out using Merck TLC Silica gel 60 F2s4 and visualized by short-wavelength ultraviolet light or by
treatment with potassium permanganate (KMnQa4) stain. *H, $3C and 3P NMR spectra were recorded on a Bruker 250 and 500 MHz at 20°C. All
'H NMR spectra are reported in parts per million (ppm) downfield of TMS and were measured relative to the signals for CHCls (7.26 ppm) and
DMSO (2.50 ppm). All 3C NMR spectra were reported in ppm relative to residual CHCls (77.00 ppm) or DMSO (39.70 ppm) and were obtained
with *H decoupling. Coupling constants, J, are reported in Hertz (Hz). Gas chromatographic analyses was performed on Gas Chromatograph Mass
Spectrometer GCMS-QP2010 Ultra instrument.

Optimization details

The optimal reaction conditions were identified by Microscale High-Throughput Experimentation Screening. Parallel synthesis was accomplished
in an MBraun glovebox operating with a constant Ar-purge (oxygen and water <5 ppm). Screening reactions were carried out in 1 mL V-type
pressure vials using suitable heating blocks. Liquid chemicals were dosed using gas tight microsyringes.

General experimental procedure on the instance of base screening

The reactions were set up inside of glovebox under an argon atmosphere. The heating block containing 1 mL V-type pressure vials were loaded
with 4-nitroanisole (1 equiv., 0.3 mmol), hexamethyldisilane (4 equiv.), appropriate base (4 equiv.), TBAB (1 equiv.) and toluene (2 mmol).
Afterwards, the V-type pressure vials were sealed and stirred outside the glovebox for 18h at 100°C. Further, the reaction mixtures were cooled to
room temperature, opened to air and a solution of biphenyl in DCM was syringed into each vial. Using a gas tight microsyringe, portions of each
reaction mixture (10 uL) were transferred into vials prefilled with 600 uL of DCM. The vials were sealed with a stopper and analysed by Gas
Chromatograph Mass Spectrometer GCMS-QP2010 Ultra instrument.



Table S1. Screening of bases.?

OMe
NO base (4 equiv.),
2 Me —~ Me TBAB (1 equiv.) N
+ Me—/Si—Si—Me W /©/ N
\ u ,
Me Me
MeO MeO

100°C, 18h
1a 2a |
entry base conversion 1a (%)° yield I (%)°

1 NaF 13 0

2 LiF 8 0

3 KF 23 18

4 CsF 100 88 (79)°
5 AgF 100 62

6 TBAF¢ 100 76

7 TBAF x 3H,0¢ 23 0

8 NaOH 86 43

9 KOH 93 56

10 K2COs3 6 0

11 Cs2CO3 8 0

12 K3PO4 5 0

13 KOACc 2 0

14 KOtBu 100 23

15 NaOMe 100 0

16 Pyridine 3 0

17 No base 2 0

2 Reaction conditions: 1a (0.3 mmol), 2a (4 equiv.), base (4 equiv.), TBAB (1 equiv.), Toluene (2 mmol), 100°C, 18h. ® Conversion and yield

determined by GC using biphenyl as an internal standard. ¢ Isolated yield. ¢ In this case TBAB was not used.



Table S2. Screening of solvents.?

OMe
NO CsF (4 equiv.), NH NO
2 Me —~ Me TBAB (1 equiv.) N 2 2
+ Me—Si-Si—Me _— N + +
MeO mé  Me solvent, MeO RO
€ MeO €

100°C, 18h
1a 2a | I I}
entry solvent conversion 1a (%)®  yield I/1I/111 (%)P

1 THF 6 0/0/0

2 1,4-Dioxane 18 9/0/0

3 DCE 3 0/0/0

4 MeCN 4 0/0/0

5 Benzene 83 64/0/0

6 Toluene 100 88 (79)¢/0/0

7 1,2-Dichlorobenzene 72 48/0/0

8 Cyclohexane 75 57/0/0

9 DMA 100 39/0/0

10 DMSO 100 33/0/0

11 Pyridine 63 42/0/0

12 TMEDA 15 0/0/0

13 DME 56 35/0/0

14 TBAB 100 83/0/0

15 BMIMCI 100 79/0/0

16 EtOH 100 12/7/74¢

17 EtOH/Toluene 100 21/4/59¢

2 Reaction conditions: 1a (0.3 mmol), 2a (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.), solvent (2 mmol), 100°C, 18h. ® Conversion and yield
determined by GC using biphenyl as an internal standard. ¢ Isolated yield. ¢ OR = OEt, the reaction was performed at 120°C, within 72h.



Table S3. Screening of ammonium salts.?

OMe
NO, Me Me CsF (4 equiv.),
\ / ammonium salt (1 equiv.) Ns
+ Me—/Si—Si—Me ol > N
\ oluene
Me Me '
MeO MeO

100°C, 18h
1a 2a |
entry ammonium salt conversion 1a (%)° yield 1 (%)P
1 TBAB 100 88 (79)°
2 TBAI 100 79
3 Tetrabutylammonium chloride 95 81
4 Tetramethylammonium bromide 100 84
5 BMIMCI 100 86
6 Phenyltrimethylammonium chloride 76 59
7 TBAF! 100 76
8 No ammonium salt 7 0

3 Reaction conditions: 1a (0.3 mmol), 2a (4 equiv.), CsF (4 equiv.), ammonium salt (1 equiv.), Toluene (2 mmol), 100°C, 18h. ® Conversion and

yield determined by GC using biphenyl as an internal standard. ¢ Isolated yield. ¢ In this case CsF was not used.



Table S4. Screening of the reaction temperature.?

1a 2a

entry T°C
1 25°C
2 50°C
3 75°C
4 100°C
5 120°C
6 140°C

3 Reaction conditions: 1a (0.3 mmol), 2a (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.), Toluene (2 mmol), T °C, 18h. ® Conversion and yield

CsF (4 equiv.),

TBAB (1 equiv.)
Toluene, g /©/
T°C, 18h MeO

conversion 1a (%)°

0
3
62
100
100
100

determined by GC using biphenyl as an internal standard. © Isolated yield.

OMe
Ns /©/
N

|
yield I (%)°

0

0

44

88 (79)°

72

37



Table S5. Screening of duration of the reaction.?

OMe
NO CsF (4 equiv.),
2 Me — Me TBAB (1 equiv.) N
+ Me=Si-Si-Me — > /©/ N
\ oluene
Me Me '
MeO MeO

100°C, h
1a 2a |
entry h conversion 1a (%)° yield I (%)°
1 1 36 29
2 3 51 45
3 6 76 69
4 12 93 81
5 18 100 88 (79)°
6 24 100 83

2 Reaction conditions: 1a (0.3 mmol), 2a (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.), Toluene (2 mmol), 100°C, h. ® Conversion and yield

determined by GC using biphenyl as an internal standard. © Isolated yield.



Table S6. Blank experiments, synthesis of azo compounds 1.2

CsF (4 equiv.),

NO
2 Me — Me TBAB (1 equiv.)
¢ Me-Si-Si-Me — 4
\ oluene,
MeO Me Me

100°C, 18h
1a 2a
entry 2a CsF TBAB Toluene
1 v v v v
2 X v v v
3 v X v v
4 v v X v
5 v v v X

OMe
Ns /©/
N

MeO :

conversion 1a (%)° yield I (%)°
100 88 (79)°
3 0
2 0
2 0
100 83

2 Reaction conditions: 1a (0.3 mmol), 2a (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.), Toluene (2 mmol), 100°C, 18h. ® Conversion and yield

determined by GC using biphenyl as an internal standard. © Isolated yield.



Table S7. Blank experiments, synthesis of anilines 11.2

Pd/C (2 mol%).
CsF (4 equiv.),

N02 NH2
Me —~— Me TBAB (1 equiv.)
+ Me—Si-Si—Me -
s EtOH,
MeO Me Me MeO

120°C, 72h
1a 2a Il
entry 2a Pd/C CsF TBAB EtOH conversion 1a (%)° yield 11 (%)°
1 v v v v v 100 98 (86)°
2 X v v v v 8 0
3 v X v v v 100 7
4 v v X v v 16 0
5 v v v X v 12 0
6 v v v v X 100 0

3 Reaction conditions: 1a (0.3 mmol), 2a (6 equiv.), CsF (4 equiv.), TBAB (1 equiv.), Pd/C (2 mol%), EtOH (2 mmol), 120°C, 72h. ® Conversion

and yield determined by GC using biphenyl as an internal standard. ° Isolated yield.



NO
: \ 2 Me\ . IMe
R=r + Me—/Sl—Sl—Me
= Me Me Me
1 2a
Me
N
— A\
N
-
12a 69%

Scheme S1. Synthesis of indazoles from 2-nitrotoluene derivatives.

Me
CsF (4 equiv.),
TBAB (1 equiv.) =N,
- R-+— N
Toluene, N R
110°C, 18h
12
Me
N
— N\
=
MeO
12b 52%

10



General procedures

Unless otherwise stated, commercial reagents were used without purification. Compounds 3a,* 3b,2 3c,® 3d,2 3e,* 3f,° 39,° 4e,” 5¢,2 6a,° 6b,1° 6¢,!*
6d,'? 6e,'3 6f,1° 6,1 6h,'* 6i,0 6j,1° 7a,1® 7b,1% 7¢,'’ 8a,%° 8b,® 8c,'® 9a,° 9b,'® 9¢,%° 9d,?! 10a,%2 10b,%° 10c,?° 10d,% 11a,2* 11b,% 11¢,?® 11d,%®
11e,%" 11,28 11g,% 11h,% are known. Enamine Ltd. Company (Ukraine) kindly provided phosphine oxides.
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CsF (4 equiv.),

NO, M M R
X € N TBAB (1 equiv. N @
R : N (1 equiv.) A N

/

\ Vi
Me—/Si—Si—Me o > R
\ oluene, |
Me Me
100°C, 18h =

1 2a 3a-h

Method A: synthesis of symmetrical azobenzenes. Preparation of compounds 3a-h. Under inert atmosphere (glovebox operating with a
constant Ar-purge) corresponding nitrobenzene 1 (1 equiv.), hexamethyldisilane 2a (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.) and Toluene (3
mL for 4 mmol of starting nitrobenzene) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then was
capped with a stopper. Afterwards, the reaction mixture was heated to 100°C for 18 h. Upon completion, the reaction was cooled to room

temperature and concentrated under vacuum. The residue was purified by column chromatography typically using hexane/ethyl acetate mixtures

NO O.N CsF (8 equiv.), R1
T 2 N Me —~— Me TBAB (2 equiv.) AN
R- + ——R'" + Me-Si-Si-Me — > oM N
7 N Me/ Me oluene, 1 _

100°C, 18h
1 1* 2a 4a-f

to provide the desired azobenzene.

Method A: synthesis of unsymmetrical azobenzenes. Preparation of compounds 4a-f. Under inert atmosphere (glovebox operating with a
constant Ar-purge) corresponding nitroarene 1 (1 equiv.), nitrobenzene 1* (3 equiv.), hexamethyldisilane 2a (8 equiv.), CsF (8 equiv.), TBAB (2
equiv.) and Toluene (3 mL for 2 mmol of starting nitroarene) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir
bar, which then was capped with a stopper. Afterwards, the reaction mixture was heated to 100°C for 18 h. Upon completion, the reaction was

cooled to room temperature and concentrated under vacuum. The residue was purified by column chromatography typically using hexane/ethyl

acetate mixtures to provide the desired azobenzene.
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RZ

NO CsF (8 equiv.), R
X2 07 A Me —~— Me TBAB (2 equiv.) LN
R ¥ TR+ Me—Si-si-Me — - R{j/
\ oluene, i 2
Me Me R
100°C, 18h Z
1 1* 2a 5a-c

Method A: synthesis of Schiff bases. Preparation of compounds 5a-c. Under inert atmosphere (glovebox operating with a constant Ar-purge)
corresponding nitroarene 1 (1 equiv.), carbonyl compound 1* (3 equiv.), hexamethyldisilane 2a (8 equiv.), CsF (8 equiv.), TBAB (2 equiv.) and
Toluene (3 mL for 2 mmol of starting nitroarene) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which
then was capped with a stopper. Afterwards, the reaction mixture was heated to 100°C for 18 h. Upon completion, the reaction was cooled to room
temperature and concentrated under vacuum. The residue was purified by column chromatography typically using hexane/ethyl acetate mixtures

to provide the desired Schiff base.

Pd/C (2 mol%),
NO, Me Me CsF (4 equiv.),

N N TBAB (1 equi NH
R-- + Me—Si-Si—Me (1 equiv.), R
_— P EtOH,
Me Me 120°C, 72h

1 2a 6a-j

Method B: synthesis of anilines. Preparation of compounds 6a-j. Under inert atmosphere (glovebox operating with a constant Ar-purge)
corresponding nitrobenzene 1 (1 equiv.), hexamethyldisilane 2a (6 equiv.), Pd/C (2 mol%), CsF (4 equiv.), TBAB (1 equiv.) and ethanol (3 mL
for 2 mmol of starting nitrobenzene) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then was capped
with a stopper. Afterwards, the reaction mixture was heated to 120°C for 72 h. Upon completion, the reaction was cooled to room temperature,

filtered through a celite pad and concentrated under vacuum. The residue was treated with water. The water phase was extracted by DCM. The

13



organic layer was dried and concentrated under vacuum. The residue was purified by column chromatography typically using hexane/ethyl acetate

mixtures to provide the desired aniline.

Pd/C (4 mol%),
NO, Me Me CsF (8 equiv.),

N \ TBAB (2 equi NH;
O,N-I- + Me—Si-Si-Me (2 equiv.)_ HN
P Me/ \Me EtOH, 2
120°C, 72h

1 2a 7a-c

Method B: reduction of dinitro compounds. Preparation of compounds 7a-c. Under inert atmosphere (glovebox operating with a constant Ar-
purge) corresponding nitrobenzene 1 (1 equiv.), hexamethyldisilane 2a (12 equiv.), Pd/C (4 mol%), CsF (8 equiv.), TBAB (2 equiv.) and ethanol
(3 mL for 1 mmol of starting nitrobenzene) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then
was capped with a stopper. Afterwards, the reaction mixture was heated to 120°C for 72 h. Upon completion, the reaction was cooled to room
temperature, filtered through a celite pad and concentrated under vacuum. The residue was treated with water. The water phase was extracted by
DCM. The organic layer was dried and concentrated under vacuum. The residue was purified by column chromatography typically using
hexane/ethyl acetate mixtures to provide the desired aniline.

Pd/C (2 mol%),

R NO, Me M CsF (4 equiv.),
: R_ _NH
N TBAB (1 : 2
Rﬁj + Me—Si-Si—Me (1 equiv),_ o1
R v EtOH, R" 2
€ € 120°C, 72h
1 2a 8a-c

Method B: reduction of nitroalkanes. Preparation of compounds 8a-c. Under inert atmosphere (glovebox operating with a constant Ar-purge)
corresponding nitroalkane 1 (1 equiv.), hexamethyldisilane 2a (6 equiv.), Pd/C (2 mol%), CsF (4 equiv.), TBAB (1 equiv.) and ethanol (3 mL for
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2 mmol of starting nitroalkane) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then was capped
with a stopper. Afterwards, the reaction mixture was heated to 120°C for 72 h. Upon completion, the reaction was cooled to room temperature,
filtered through a celite pad and treated with a dilute solution of hydrochloric acid. Afterwards, the aqueous layer was separated, washed with
DCM, neutralized and then treated with aqueous solution of NaOH. The resulting solution was extracted with DCM; the organic layers were
combined and dried. Afterwards, the DCM was removed by distillation under atmospheric pressure that was followed by distillation of aliphatic

amine using a dephlegmator.

CsF (80 mmol),

O,N
NN NO, 2 Me, ~ Me TBAB (20 mmol NZN N
/) . + Me—Si-Si—Me > \ /) N
/\/N / \ Toluene (15 mL), /\/N

Me Me o
Ph 100°C, 18h Ph

10 mmol 30 mmol 80 mmol 80%, 2.207g
Method A: multigram synthesis of 4a. Under inert atmosphere (glovebox operating with a constant Ar-purge) corresponding nitropyrazole (10
mmol), nitrobenzene (30 mmol), hexamethyldisilane (80 mmol), CsF (80 mmol), TBAB (20 mmol) and Toluene (15 mL) were weighed and placed
into a round bottom flask (volume 100 mL) equipped with a magnetic stir bar, which then was capped with a rubber septum. Afterwards, the
reaction vessel was connected with an argon balloon and heated to 100°C for 18 h. Upon completion, the reaction was cooled to room temperature
and concentrated under vacuum. The residue was purified by column chromatography typically using hexane/ethyl acetate mixtures to provide the

desired azo compound.

Pd/C (2 mol%),

F;C NO, Me Me CsF (40 mmol), F.C NH
Ve e TBAB (10 mmol) "3 2
+ Me—Si-Si—Me -
e W EtOH (15 mL),
e e 120°C, 72h
10 mmol 60 mmol 86%, 1.386g
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Method B: multigram synthesis of 6f. Under inert atmosphere (glovebox operating with a constant Ar-purge) 3-nitrobenzotrifluoride (10 mmol),
hexamethyldisilane (60 mmol), Pd/C (2 mol%), CsF (40 mmol), TBAB (10 mmol) and ethanol (15 mL) were weighed and placed into an Ace
Pressure Tube equipped with a magnetic stir bar, which then was capped with a stopper. Afterwards, the reaction mixture was heated to 120°C for
72 h. Upon completion, the reaction was cooled to room temperature, filtered through a celite pad and concentrated under vacuum. The residue
was treated with water. The water phase was extracted by DCM. The organic layer was dried and concentrated under vacuum. The residue was

purified by column chromatography typically using hexane/ethyl acetate mixtures to provide the desired aniline.

Pd/C (2 mol%),

AN Me Me CsF (4 equiv.), AN
\ / TBAB (1 iv.
| . + Me—Si-Si-Me (1 equiv.) | _
N / \ EtOH, N
Me Me
(I)_ 120°C, 72h
2a 9a-d

Method B: the Pd-catalysed reduction of N-oxides. Preparation of compounds 9a-d. Under inert atmosphere (glovebox operating with a
constant Ar-purge) corresponding N-oxide (1 equiv.), hexamethyldisilane 2a (6 equiv.), Pd/C (2 mol%), CsF (4 equiv.), TBAB (1 equiv.) and
ethanol (3 mL for 2 mmol of starting N-oxide) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then
was capped with a stopper. Afterwards, the reaction mixture was heated to 120°C for 72 h. Upon completion, the reaction was cooled to room
temperature, filtered through a celite pad and concentrated under vacuum. The residue was treated with water. The water phase was extracted by
DCM. The organic layer was dried and concentrated under vacuum. The residue was purified by column chromatography typically using

hexane/ethyl acetate mixtures to provide the desired pyridine derivative.
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CsF (4 equiv.), AN

| A Me —~ Me TBAB (1 equiv.) |
o + Me—Si-Si—Me - > _
N Me/ Me oluene, N
(')- 100°C, 18h
2a 9a-d

Method A: the metal-free reduction of N-oxides. Preparation of compounds 9a-d. Under inert atmosphere (glovebox operating with a constant
Ar-purge) corresponding N-oxide (1 equiv.), hexamethyldisilane 2a (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.) and Toluene (3 mL for 4 mmol
of starting N-oxide) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then was capped with a stopper.
Afterwards, the reaction mixture was heated to 100°C for 18 h. Upon completion, the reaction was cooled to room temperature and concentrated
under vacuum. The residue was purified by column chromatography typically using hexane/ethyl acetate mixtures to provide the desired pyridine

derivative.

Pd/C (2 mol%),

B i
_S_ .+ Me—Si-Si-Me (1 equiv.) _S.
R R’ e I EtOH, R R
€ € 120°C, 72h

2a 10a-d

Method B: the Pd-catalysed reduction of sulfoxides. Preparation of compounds 10a-d. Under inert atmosphere (glovebox operating with a
constant Ar-purge) corresponding sulfoxide (1 equiv.), hexamethyldisilane 2a (6 equiv.), Pd/C (2 mol%), CsF (4 equiv.), TBAB (1 equiv.) and
ethanol (3 mL for 2 mmol of starting sulfoxide) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then
was capped with a stopper. Afterwards, the reaction mixture was heated to 120°C for 72 h. Upon completion, the reaction was cooled to room
temperature, filtered through a celite pad and concentrated under vacuum. The residue was purified by column chromatography typically using

hexane/ethyl acetate mixtures to provide the desired sulfide.
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CsF (4 equiv.),

0
1 Me — Me TBAB (1 equiv.)
_S._, + Me—Si-Si—Me > S,
R R Me/ Me Toluene, R R
100°C, 18h
2a 10a-d

Method A: the metal-free reduction of sulfoxides. Preparation of compounds 10a-d. Under inert atmosphere (glovebox operating with a
constant Ar-purge) corresponding sulfoxide (1 equiv.), hexamethyldisilane 2a (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.) and Toluene (3 mL for
4 mmol of starting sulfoxide) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then was capped with
a stopper. Afterwards, the reaction mixture was heated to 100°C for 18 h. Upon completion, the reaction was cooled to room temperature and
concentrated under vacuum. The residue was purified by column chromatography typically using hexane/ethyl acetate mixtures to provide the

desired sulfide.

R
R_I CsF (4 equiv.), R_I
Px Me, ~— Me TBAB (1 equiv.) P
O + Me-Si-Si—Me >
Me/ Me Toluene,
120°C, 48h
2a 11a-c

Method A: the metal-free reduction of phosphine oxides. Preparation of compounds 11a-c. Under inert atmosphere (glovebox operating with
a constant Ar-purge) corresponding phosphine oxide (1 equiv.), hexamethyldisilane 2a (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.) and Toluene
(3 mL for 4 mmol of starting phosphine oxide) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then
was capped with a stopper. Afterwards, the reaction mixture was heated to 120°C for 48 h. Upon completion, the reaction was cooled to room
temperature and concentrated under vacuum. The residue was purified by column chromatography typically using degassed hexane/ethyl acetate

mixtures to provide the desired phosphine.
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CsF (6 equiv.),

Me —~ Me TBAB (2 equiv.)
+ Me—Si-Si-Me — >
N oluene N
. _ Me Me ’
--P=0 120°C, 48h --P
2a 11d-h

Method A: the metal-free reduction of phosphine oxides. Preparation of compounds 11d-h. Under inert atmosphere (glovebox operating with
a constant Ar-purge) corresponding phosphine oxide (1 equiv.), hexamethyldisilane 2a (8 equiv.), CsF (6 equiv.), TBAB (2 equiv.) and Toluene
(3 mL for 2 mmol of starting phosphine oxide) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then
was capped with a stopper. Afterwards, the reaction mixture was heated to 120°C for 48 h. Upon completion, the reaction was cooled to room
temperature and concentrated under vacuum. The residue was purified by column chromatography typically using degassed hexane/ethyl acetate

mixtures to provide the desired phosphine.

Me
NO CsF (4 equiv.),
XY 2 Me ~— Me TBAB (1 equiv.) Z>=N, —
R-T +  Me—Si-Si—Me ~ R NN\ 34
= " Me/ Me Toluene, NG "R
© 110°C, 18h
1 2a 12a,b

General procedure for the synthesis of indazoles from derivatives of 2-nitrotoluene. Under inert atmosphere (glovebox operating with a
constant Ar-purge) corresponding derivatives of 2-nitrotoluene (1 equiv.), hexamethyldisilane (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.) and
Toluene (3 mL for 4 mmol of starting derivatives of 2-nitrotoluene) were weighed and placed into an Ace Pressure Tube equipped with a magnetic
stir bar, which then was capped with a stopper. Afterwards, the reaction mixture was heated to 110°C for 18 h. Upon completion, the reaction was
cooled to room temperature and concentrated under vacuum. The residue was purified by column chromatography typically using hexane/ethyl

acetate mixtures to provide the desired indazole.

19



N\OH ©/
B 6¢c
N
R

Method B: the reduction of corresponding intermediates to aniline. Under inert atmosphere (glovebox operating with a constant Ar-purge)
corresponding intermediate (1 equiv.), hexamethyldisilane (6 equiv.), Pd/C (2 mol%), CsF (4 equiv.), TBAB (1 equiv.) and ethanol (3 mL for 2
mmol of starting intermediate) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then was capped
with a stopper. Afterwards, the reaction mixture was heated to 120°C for 72 h. Upon completion, the reaction was cooled to room temperature,
filtered through a celite pad and concentrated under vacuum. The residue was treated with water. The water phase was extracted by DCM. The

organic layer was dried and concentrated under vacuum. The residue was purified by column chromatography typically using hexane/ethyl acetate

mixtures to provide the desired aniline.

N Ns /© N\+©
\O —_— N e \ITI
0
3c
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Method A: the synthesis of azobenzene from suitable intermediates. Under inert atmosphere (glovebox operating with a constant Ar-purge)
corresponding intermediate (1 equiv.), hexamethyldisilane (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.) and Toluene (3 mL for 4 mmol of starting
intermediate) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then was capped with a stopper.
Afterwards, the reaction mixture was heated to 100°C for 18 h. Upon completion, the reaction was cooled to room temperature and concentrated

under vacuum. The residue was purified by column chromatography typically using hexane/ethyl acetate mixtures to provide the desired

azobenzene.
Me,Si-SiMe; (4 equiv.), o Me
N02 H2N CsF (4 equiv..), N~ lll\\ N ~
+ TBAB (1 equw.)= N N + N N N
Toluene,
Me 100°C, 18h
1 equiv. 3 equiv. Mixture of azobenzene and diphenyldiazene oxide Not observed

Competitive experiment between nitrobenzene and p-toluidine. Under inert atmosphere (glovebox operating with a constant Ar-purge)
nitrobenzene (1 equiv., 0.3 mmol), p-toluidine (3 equiv.), hexamethyldisilane (4 equiv.), CsF (4 equiv.), TBAB (1 equiv.) and Toluene (2 mmol)
were weighed and placed into the V-type pressure vial equipped with a magnetic stir bar, which then was capped with a stopper. Afterwards, the
reaction mixture was heated to 100°C for 18 h. Upon completion, the reaction was cooled to room temperature and analysed by GC/MS which

indicated that the only product is azobenzene in addition to corresponding diphenyldiazene oxide.

Me,;Si-SiMe; (8 equiv.), o NMe; C_) NMe, NMe,
NO, N CsF (8 equiv.), |
- AN N\\ Ns
. 9 TBAB (2 equiv.)_ + N . N N
Toluene
NMe,

100°C, 18h
1 equiv. 3 equiv. Mixture of azobenzenes and diphenyldiazene oxides
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Competitive experiment between nitrobenzene and nitrosobenzene. Under inert atmosphere (glovebox operating with a constant Ar-purge)
nitrobenzene (1 equiv., 0.3 mmol), appropriate nitrosobenzene (3 equiv.), hexamethyldisilane (8 equiv.), CsF (8 equiv.), TBAB (2 equiv.) and
Toluene (2 mmol) were weighed and placed into the V-type pressure vial equipped with a magnetic stir bar, which then was capped with a stopper.
Afterwards, the reaction mixture was heated to 100°C for 18 h. Upon completion, the reaction was cooled to room temperature and analysed by

GC/MS which showed the formation of a mixture of three different azobenzenes and diphenyldiazene oxide.

Me\
NO, Me—Si—H NH,
©/ . Pd/C (2 mol%) ©/
EtOH
@ 120°C, 72h

6¢c

General procedure for the synthesis of aniline from nitrobenzene using dimethyl(phenyl)silane. Under inert atmosphere (glovebox operating
with a constant Ar-purge) nitrobenzene (1 equiv.), dimethyl(phenyl)silane (6 equiv.), Pd/C (2 mol%) and ethanol (3 mL for 2 mmol of starting
nitrobenzene) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then was capped with a stopper.
Afterwards, the reaction mixture was heated to 120°C for 72 h. Upon completion, the reaction was cooled to room temperature, filtered through a
celite pad and concentrated under vacuum. The residue was purified by column chromatography typically using hexane/ethyl acetate mixtures to

provide the desired aniline.

Me\
Me—Si—H
X \ Pd/C (2 mol%) N
NS @ EtOH _N
+ (o]
120°C, 72h ob

22



General procedure for the synthesis of isoquinoline from isoquinoline N-oxide using dimethyl(phenyl)silane. Under inert atmosphere
(glovebox operating with a constant Ar-purge) isoquinoline N-oxide (1 equiv.), dimethyl(phenyl)silane (6 equiv.), Pd/C (2 mol%) and ethanol (3
mL for 2 mmol of starting isoquinoline N-oxide) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which
then was capped with a stopper. Afterwards, the reaction mixture was heated to 120°C for 72 h. Upon completion, the reaction was cooled to room
temperature, filtered through a celite pad and concentrated under vacuum. The residue was purified by column chromatography typically using

hexane/ethyl acetate mixtures to provide the desired isoquinoline.

ICI) Me\
S Me—Si—H S
. Pd/C (2 mol%)
EtOH -
120°C, 72h 10a

General procedure for the synthesis of diphenyl sulfide from diphenyl sulfoxide using dimethyl(phenyl)silane. Under inert atmosphere
(glovebox operating with a constant Ar-purge) diphenyl sulfoxide (1 equiv.), dimethyl(phenyl)silane (6 equiv.), Pd/C (2 mol%) and ethanol (3 mL
for 2 mmol of starting diphenyl sulfoxide) were weighed and placed into an Ace Pressure Tube equipped with a magnetic stir bar, which then was
capped with a stopper. Afterwards, the reaction mixture was heated to 120°C for 72 h. Upon completion, the reaction was cooled to room
temperature, filtered through a celite pad and concentrated under vacuum. The residue was purified by column chromatography typically using

hexane/ethyl acetate mixtures to provide the desired diphenyl sulfide.
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Characterization of products

OMe
N3 /©/
o
MeO

1,2-Bis(4-methoxyphenyl)diazene (3a).
Yield = 79% (0.191g). The product is an intense yellow solid. mp 139-141°C. *H NMR (500 MHz, CDCls): & 3.88 (s, 6H, OMe), 6.99-7.02 (m,

4H, CHar), 7.88-7.90 (m, 4H, CHay).
3C NMR (126 MHz, CDCls): 6 55.5, 114.1, 124.3, 147.0, 161.5.
Anal. calcd. for C14H14N202: C, 69.41; H, 5.82; N, 11.56. Found: C, 70.33; H, 5.73; N, 11.62.

OEt
Ns /©/
o
EtO

1,2-Bis(4-ethoxyphenyl)diazene (3Db).
Yield = 77% (0.208g). The product is a yellow solid. mp 151-152°C. 'H NMR (500 MHz, CDCls): § 1.46 (t, 6H, 3 = 7.4 Hz, OCH2CHj3), 4.10 (q,

4H, 3] = 6.9 Hz, OCH2CHs), 6.98-7.00 (m, 4H, CHa,), 7.86-7.87 (m, 4H, CHay).

13C NMR (126 MHz, CDCls): § 14.8, 63.7, 114.6, 124.3, 146.9, 161.0.
Anal. calcd. for C1sH1sN202: C, 71.09; H, 6.71; N, 10.36. Found: C, 71.21; H, 6.66; N, 10.42.
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N
ok

1,2-Diphenyldiazene (3c).

Yield = 86% (0.157g). The product is an orange solid. mp 68-69°C.'H NMR (500 MHz, CDCls): § 7.50-7.53 (m, 2H, CHa/), 7.55-7.59 (m, 4H,
CHar), 8.00-8.02 (m, 4H, CHav).

13C NMR (126 MHz, CDCls): 6 122.8, 129.0, 130.9, 152.6.

Anal. calcd. for C12H10N2: C, 79.10; H, 5.53; N, 15.37. Found: C, 79.17; H, 5.61; N, 15.41.

N\\
OAg

1,2-Di(naphthalen-1-yl)diazene (3d).

Yield = 62% (0.175g). The product is a brown solid. mp more than 200°C. *H NMR (200 MHz, CDCls): & 7.74-7.99 (m, 8H, CHa/), 8.09-8.13
(m, 2H, CHar), 8.37-8.42 (m, 2H, CHar), 9.80-9.84 (m, 2H, CHar).

13C NMR due to bed solubility it was not possible to measure.

Anal. calcd. for C20H14N2: C, 85.08; H, 5.00; N, 9.92. Found: C, 85.22; H, 5.08; N, 9.78.
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OPh
Ns /©/
IO
PhO

1,2-Bis(4-phenoxyphenyl)diazene (3e).
Yield = 67% (0.2459). The product is a yellow solid. mp 139-141°C. 'H NMR (500 MHz, CDCls): 6 7.08-7.09 (m, 4H, CHa), 7.10-7.11 (m, 4H,

CHay), 7.18 (tt, 2H, 3J = 7.4 Hz, 3 = 0.9 Hz, CHa/), 7.38-7.41 (m, 4H, CHa), 7.89-7.91 (m, 4H, CHay).
13C NMR (126 MHz, CDCls): 6 118.4,,119.7, 124.1, 124.5, 130.0, 148.3, 156.3, 159.8.
Anal. calcd. for Ca4H1sN202: C, 78.67; H, 4.95; N, 7.65. Found: C, 78.71; H, 5.03; N, 7.72.

F3C N> /©\
\©/ N CF

1,2-Bis(3-(trifluoromethyl)phenyl)diazene (3f).
Yield = 88% (0.280g). The product is a yellow solid. mp 82-84°C. 'H NMR (500 MHz, CDCls): & 7.68 (t, 2H, 3 = 8.2 Hz, CHa/), 7.77 (d, 2H, 3J

3

= 7.3 Hz, CHay), 8.13 (d, 2H, 3J = 8.2 Hz, CHay), 8.22 (s, 2H, CHa).
13C NMR (126 MHz, CDCls): 5 119.7 (q, 3Jcr = 3.5 Hz), 123.8 (q, Wcr = 272.1 Hz), 126.5, 127.8, 127.9, 129.8, 131.8 (q, 2Jcr = 33.6 Hz), 152.2.

Anal. calcd. for CisHsFsN2: C, 52.84; H, 2.53; N, 8.80. Found: C, 52.72; H, 2.48; N, 8.64.
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OMe
Me

Me
MeO

1,2-Bis(4-methoxy-2-methylphenyl)diazene (30).
Yield = 42% (0.113g). The product is a yellow solid. mp 158-160°C. *H NMR (500 MHz, CDCls): § 2.72 (s, 6H, 2xMe), 3.06 (s, 6H, 2xOMe),

6.77-6.83 (M, 4H, CHay), 7.68 (d, 2H, 3J = 8.8 Hz, CHa/).
13C NMR (126 MHz, CDCl3): § 17.9, 55.4,112.3, 115.2, 117.3, 139.9, 145.5, 161.2.
Anal. calcd. for C1sH1sN202: C, 71.09; H, 6.71; N, 10.36. Found: C, 71.22; H, 6.62; N, 10.42.

Ph

o~

Ph
1,2-Bis(1-phenethyl-1H-pyrazol-4-yl)diazene (3h).
Yield = 72% (0.266g). The product is an orange solid. mp 139-141°C. *H NMR (500 MHz, CDCls): § 3.20 (t, 4H, 3J = 7.0 Hz, CH>), 4.36 (t, 4H,

8)=7.0 Hz, CHy), 7.10-7.11 (m, 4H, CHay), 7.26-7.29 (m, 6H, CHa,), 7.65 (s, 2H, Pyrazole), 7.93 (s, 2H, Pyrazole).
13C NMR (126 MHz, CDCls): § 36.6, 54.3, 125.8, 126.9, 128.6, 128.69, 128.7, 132.6, 137.6, 141.3.
Anal. calcd. for C22H22Ns: C, 71.33; H, 5.99; N, 22.69. Found: C, 71.53; H, 5.78; N, 22.61.
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-0
/\/

Ph
1-Phenethyl-4-(phenyldiazenyl)-1H-pyrazole (4a).

Yield = 78% (0.215g). The product is an orange solid. mp 78-80°C. 'H NMR (500 MHz, CDCls): & 3.23 (t, 2H, 3J = 7.5 Hz, CH>), 4.36 (t, 2H, 3J
=7.5Hz, CHy), 7.12-7.14 (m, 2H, CHar), 7.23-7.30 (m, 3H, CHar), 7.49 (m, 3H, CHa), 8.16 (s, 1H, Pyrazole), 8.22-8.25 (m, 2H, CHar), 8.54 (s,
1H, Pyrazole).

13C NMR (126 MHz, CDCls): § 36.6, 54.2, 121.8, 126.7, 126.8, 131.0, 137.5, 139.3, 146.9.

Anal. calcd. for C17H16N4: C, 73.89; H, 5.84; N, 20.27. Found: C, 73.77; H, 5.78; N, 20.13.

NN?/N\\N/O/OMe
/\/

Ph
4-((4-Methoxyphenyl)diazenyl)-1-phenethyl-1H-pyrazole (4b).

Yield = 69% (0.211g). The product is an orange solid. mp 93-95°C. *H NMR (500 MHz, CDCls): § 3.22 (t, 2H, 3J = 7.4 Hz, CH,), 3.87 (s, 3H,
OMe), 4.39 (t, 2H, 3J = 7.6 Hz, CHy), 6.94-6.96 (m, 2H, CHa), 7.12-7.14 (m, 2H, CHa), 7.22-7.30 (m, 3H, CHar), 8.12 (s, 1H, Pyrazole), 8.18-
8.20 (m, 2H, CHar), 8.50 (s, 1H, Pyrazole).

13C NMR (126 MHz, CDCls): 6 36.6, 54.2, 55.7, 113.7, 123.4, 126.5, 126.8, 128.6, 128.7, 128.8, 137.6, 139.1, 140.3, 161.7.

Anal. calcd. for C18H1sN4O: C, 70.57; H, 5.92; N, 18.29. Found: C, 70.49; H, 5.73; N, 18.36.
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N‘N?N“NQ
ad CFy

Ph

1-Phenethyl-4-((3-(trifluoromethyl)phenyl)diazenyl)-1H-pyrazole (4c).

Yield = 76% (0.261g). The product is an orange solid. mp 77-79°C. *H NMR (500 MHz, CDCls): § 3.24 (t, 2H, 3J = 7.5 Hz, CHy), 4.10 (t, 2H, 3J
= 7.5 Hz, CHy), 7.11-7.13 (m, 2H, CHar), 7.23-7.30 (m, 3H, CHar), 7.64 (t, 1H, 3J = 7.9 Hz, CHar), 7.77 (d, 1H, 3J = 7.9 Hz, CHa), 8.10 (s, 1H,
Pyrazole), 8.44 (d, 1H, 3J = 8.3 Hz, CHa), 8.52 (s, 1H, Pyrazole), 8.55 (s, 1H, CHa).

13C NMR (126 MHz, CDCls): § 36.6, 54.3, 119.2 (q, Jcr = 3.9 Hz), 123.4 (9, Jcr = 272.1 Hz, CF3), 125.1, 126.9, 127.0, 127.6 (q, Jcr = 3.0 H2),
128.5, 128.7, 128.8, 129.6, 131.5 (q, ?Jcr = 34.0 Hz, CCF3), 137.4, 139.,5, 143.1, 147.0.

Anal. calcd. for C1gH1sF3N4: C, 62.79; H, 4.39; N, 16.27. Found: C, 62.61; H, 4.47; N, 16.35.

N N CF

| 3
7
N
(E)-3-((3-(Trifluoromethyl)phenyl)diazenyl)pyridine (4d).
Yield = 56% (0.141g). The product is an orange oil. *H NMR (500 MHz, CDCls): § 7.46-7.49 (m, 1H, CHa/), 7.68 (t, 1H, 3] = 8.3 Hz, CHa/), 7.75
(d, 1H, 3 = 7.8 Hz, CHa/), 8.13 (d, 1H, 3J = 8.3 Hz, CHar), 8.17 (dt, 1H, 3 = 8.2 Hz, *J = 1.8 Hz, CHa), 8.21 (br. s, 1H, CHa), 8.74 (dd, 1H, 3J
= 4.6 Hz, *J = 1.8 Hz, CHar), 9.23 (d, 1H, *J = 2.0 Hz, CHa)).
13C NMR (126 MHz, CDCl3): 5 119.8 (q, Jcr = 4.0 Hz), 123.9 (g, YJcr = 231.4 Hz, CFs), 124.1, 126.4, 127.0, 128.0 (g, Jcr = 3.1 Hz), 129.8, 131.7
(9, 2Jcr = 33.3 Hz, CCF3), 147.6, 148.9, 152.4.

Anal. calcd. for C12HgNsF3: C, 57.37; H, 3.21; N, 16.73. Found: C, 57.48; H, 3.32; N, 16.58.
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AN N\\N/O

7
N

3-(Phenyldiazenyl)pyridine (4e).

Yield = 65% (0.119g). The product is an orange solid. mp 56-59°C. *H NMR (500 MHz, CDCls): § 7.42-7.45 (m, 1H, CHay), 7.50-7.55 (m, 3H,
CHar), 7.93-7.95 (m, 2H, CHay), 8.13-8.15 (m, 1H, CHar), 8.69-8.70 (m, 1H, CHar), 9.19-9.20 (m, 1H, CHa/).

13C NMR (126 MHz, CDCls): 6 120.4, 123.0, 123.9, 126.8, 129.2, 131.8, 147.4, 151.7.

Anal. calcd. for C11H9Nas: C, 72.11; H, 4.95; N, 22.94. Found: C, 72.02; H, 5.03; N, 22.84.

3-((4-Methoxyphenyl)diazenyl)pyridine (4f).

Yield = 81% (0.119g). The product is an orange solid. mp 66-68°C. 'H NMR (500 MHz, CDCls): § 3.89 (s, 3H, OMe), 7.01 (dt, 2H, 3J = 9.0 Hz,
4) = 2.1 Hz, CHa), 7.40-7.42 (m, 1H, CHa), 7.93 (dt, 2H, 3J = 8.9 Hz, ] = 2.0 Hz, CHa/), 8.08-8.11 (m, 1H, CHay), 8.65 (dd, 1H, %) = 4.7 Hz, 4
= 1.6 Hz, CHa), 9.14 (d, 1H, *J = 2.0 Hz, CHa)).

13C NMR (126 MHz, CDCls): § 55.6, 114.3,123.9, 125.1, 126.7, 146.9, 147.1, 147.9, 151.0, 162.6.

Anal. calcd. for C12H11N3O: C, 67.59; H, 5.20; N, 19.71. Found: C, 67.71; H, 5.25; N, 19.71.
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N
~

N-(1-Phenethyl-1H-pyrazol-4-yl)-1,1-diphenylmethanimine (5a).
Yield = 68% (0.239g). The product is a green oil. 1H NMR (500 MHz, CDCls): § 3.05 (t, 2H, 3J = 7.2 Hz, CHy), 4.17 (t, 2H, 3] = 7.4 Hz, CH>),
6.57 (s, 1H, Pyrazole), 6.87 (s, 1H, Pyrazole), 7.02-7.04 (m, 2H, CHar), 7.17-7.18 (m, 2H, CHa), 7.23-7.29 (m, 3H, CHa), 7.35-7.40 (m, 3H,

CHar), 7.44-7.46 (M, 3H, CHay), 7.71-7.73 (m, 2H, CHay).
13C NMR (126 MHz, CDCl3): § 36.6, 53.7, 125.0, 126.6, 127.7, 128.1, 128.3, 128.5, 128.6, 128.8, 129.2, 130.0, 132.4, 135.7, 137.9, 138.5, 139.7,

165.1.
Anal. calcd. for Ca4H21N3: C, 82.02; H, 6.02; N, 11.96. Found: C, 81.89; H, 5.93; N, 12.03.

CF;
EtO

N-(4-Ethoxyphenyl)-1-(4-(trifluoromethyl)phenyl)methanimine (5b).
Yield = 44% (0.2199). The product is a green solid. mp 137-139°C. *H NMR (500 MHz, CDCls): § 1.42 (t, 3H, 3J = 6.8 Hz, OCH2CHz), 4.05 (q,
2H, 3J = 6.8 Hz, OCH2CHj3), 6.92 (dt, 2H, ] = 8.9 Hz, J = 2.2 Hz, CHa/), 7.25 (dt, 2H, 3J = 8.9 Hz, *J = 2.2 Hz, CHa/), 7.70 (d, 2H, 3] = 8.2 Hz,

CHar), 7.98 (d, 2H, %J = 8.0 Hz, CHa/), 8.52 (s, 1H, NCH).
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13C NMR (126 MHz, CDCls): § 14.9, 63.7, 115.0, 122.4, 123.9 (q, *Jcr = 271.7 Hz, CF3), 125.6 (g, Jcr = 3.9 Hz), 128.7, 132.2 (9, 2Jcr = 30.2 Hz,
CCF3), 139.6, 143.9, 156.1, 158.2.
Anal. calcd. for C1sH14F3sNO: C, 65.52; H, 4.81; N, 4.78. Found: C, C, 65.42; H, 4.95; N, 4.69.

: Me
R
Me

N,1-Di-p-tolylmethanimine (5c).

Yield = 42% (0.089g). The product is a yellow solid. mp 95-97°C. *H NMR (500 MHz, CDCls): 2.38 (s, 3H, Me), 2.42 (s, 3H, Me), 7.13 (d, 2H,
3)=8.4 Hz, CHa), 7.19 (d, 2H, 3 = 8.0 Hz, CHa), 7.27 (d, 2H, 3J = 8.0 Hz, CHa), 7.79 (d, 2H, 3J = 8.0 Hz, CHa/), 8.44 (s, 1H, NCH).

13C NMR (126 MHz, CDCls): 6 21.0, 21.6, 120.8, 128.7, 129.4, 129.7, 133.7, 135.6, 141.6, 149.6, 159.6.

Anal. calcd. for C1sH1sN: C, 86.08; H, 7.22; N, 6.69. Found: C, 86.22; H, 7.18; N, 6.73.

MeO

4-Methoxyaniline (6a).

Yield = 86% (0.105g). The product is a yellow solid. mp 56-58°C. H NMR (500 MHz, CDCls): & 3.40 (br. s, 2H, NH>), 3.74 (s, 3H, OMe), 6.63
(dt, 2H, 33 =8.9 Hz, ) = 2.3 Hz, CHa/), 6.74 (dt, 2H, 3] = 8.8 Hz, J = 2.2 Hz, CHa)).

13C NMR (126 MHz, CDCls): 6 55.6, 114.7, 116.3, 139.9, 152.7.

Anal. calcd. for C7H9NO: C, 68.27; H, 7.37; N, 11.37. Found: C, 68.33; H, 7.31; N, 11.30.

32



EtO

4-Ethoxyaniline (6b).

Yield = 83% (0.114g). The product is a slightly yellow liquid. tH NMR (500 MHz, CDCls): § 1.37 (t, 3H, 3J = 7.0 Hz, OCH2CHj3), 3.35 (br. s,
2H, NH>), 3.95 (g, 2H, 3J = 7.0 Hz, OCH2CHz), 6.63-6.65 (m, 2H, CHa/), 6.73-6.75 (m, 2H, CHa)).

13C NMR (126 MHz, CDCls): 6 15.0, 64.0, 115.6, 116.4, 139.8, 152.1.

Anal. calcd. for CsH11NO: C, 70.04; H, 8.08; N, 10.21. Found: C, 70.22; H, 8.21; N, 10.07.

©/NH2

Aniline (6¢).

Yield = 91% (0.085g). The product is a colorless liquid. *H NMR (500 MHz, CDCls): & 3.60 (br. s, 2H, NH2), 6.69-6.72 (m, 2H, CHa), 6.79 (t,
1H, 33 = 7.4 Hz, CHa), 7.16-7.20 (m, 2H, CHa).

13C NMR (126 MHz, CDCl3): 6 115.1, 118.5, 129.2, 146.3.

Anal. calcd. for CeH7N: C, 77.38; H, 7.58; N, 15.04. Found: C, 77.21; H, 7.62; N, 15.18.

l NH,

Naphthalen-1-amine (6d).
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Yield = 64% (0.092g). The product is a colorless soloid. mp 48-50°C. 'H NMR (500 MHz, CDClz): § 4.14 (br. s, 2H, NH2), 6.79 (dd, 1H, 3% =7.1
Hz, 4 = 1.5 Hz, CHa), 7.31-7.37 (m, 2H, CHa), 7.46-7.52 (m, 2H, CHa),7.83-7.85 (m, 2H, CHay).

13C NMR (126 MHz, CDCl3): 6 109.6, 118.9, 120.8, 123.6, 124.8, 125.8, 126.3, 128.5, 134.3, 142.0.

Anal. calcd. for C1oH9N: C, 83.88; H, 6.34; N, 9.78. Found: C, 83.92; H, 6.26; N, 9.72.

HoN
\©\ /Me
N

I
Me

N!,NI-Dimethylbenzene-1,4-diamine (6e).

Yield = 68% (0.092g). The product is a dark red solid. mp 52-53°C. 'H NMR (500 MHz, CDCls): 6 2.83 (s, 6H, NMey), 3.30 (br. s, 2H, NHy),
6.66 (d, 2H, 3] =8.6 Hz, CHa/), 6.70 (d, 2H, 3J = 8.6 Hz, CHa).

13C NMR (126 MHz, CDCl3): § 42.2, 115.6, 116.5, 138.0, 144.6.

Anal. calcd. for CsH12N2: C, 70.55; H, 8.88; N, 20.57. Found: C, 70.36; H, 8.81; N, 20.67.

F3C\©/ NH2

3-(Trifluoromethylaniline (6f).
Yield = 87% (0.140g). The product is a yellowish oil. *H NMR (500 MHz, CDCls): § 3.82 (br. s, 2H, NH,), 6.81 (dd, 1H, 3J =8.0 Hz, 4 = 2.1
Hz, CHa), 6.89 (br. s, 1H, CHar), 6.99 (d, 1H, 3] = 7.7 Hz, CHa/), 7.23 (d, 1H, 3J = 7.9 Hz, CHa)).
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13C NMR (126 MHz, CDCls): § 111.3 (q, 3Jcr = 4.0 Hz), 114.9 (9, 3Jcr = 4.0 Hz), 118.0, 124.2 (q, NJcr = 271 Hz, CF3), 129.7, 131.6 (q, 2JcF =
32.2 Hz), 146.7.
Anal. calcd. for CsHsF3N: C, 52.18; H, 3.75; N, 8.69. Found: C, 52.22; H, 3.69; N, 8.56.

Me
NH,

o-Toluidine (69).

Yield = 75% (0.080g). The product is a light brown liquid. *H NMR (500 MHz, CDClz): § 2.19 (s, 3H, Me), 3.59 (br. s, 2H, NH>), 6.69 (d, 1H, 3J
= 7.4 Hz, CHa), 6.73 (t, 1H, 3 = 7.4 Hz, CHar), 7.04-7.08 (m, 2H, CHay).

13C NMR (126 MHz, CDCls): 6 17.3,114.9, 118.6, 122.3, 126.9, 130.4, 144.5.

Anal. calcd. for C7H9N: C, 78.46; H, 8.47; N, 13.07. Found: C, 78.51; H, 8.52; N, 13.00.

L

Br

2-Bromoaniline (6h).

Yield = 63% (0.108g). The product is a white solid. mp 25-26°C. *H NMR (500 MHz, CDCls): § 4.08 (br. s, 2H, NH,), 6.61-6.65 (m, 1H, CHa/),
6.76 (dd, 1H, 3J = 8.0 Hz, *J = 1.5 Hz, CHar), 7.10-7.13 (m, 1H, CHa/), 7.41 (dd, 1H, 3J = 8.0 Hz, *J = 1.3 Hz, CHa/).

13C NMR (126 MHz, CDCls): § 109.3, 115.7, 119.3, 128.3, 132.5, 144.0.
Anal. calcd. for CsHeBrN: C, 41.89; H, 3.52; N, 8.14. Found: C, 41.79; H, 3.58; N,8.23.
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NH,
©:Ph
[1,1'-Biphenyl]-2-amine (61).
Yield = 61% (0.103g). The product is a colorless solid. mp 45-46°C. *H NMR (500 MHz, CDClz): § 3.75 (br. s, 2H, NH2), 6.78 (dd, 1H, 31 = 7.4
Hz, 43 = 1.1 Hz, CHay), 6.84 (dt, 1H, 3 = 8.0 Hz, J = 0.8 Hz, CHa), 7.13-7.18 (m, 2H, 3] = 11.2 Hz, CHa/), 7.34-7.37 (m, 1H, CHa/), 7.44-7.48
(m, 4H, CHay).

I3C NMR (126 MHz, CDCl3): 6 115.6, 118.7, 127.2, 127.6, 128.5, 128.8, 129.1, 130.4, 139.5, 143 .4.
Anal. calcd. for C12H11N: C, 85.17; H, 6.55; N, 8.28. Found: C, 85.09; H, 6.78; N, 8.31.

4-Aminopyridine (6]).

Yield = 67% (0.063g). The product is a white solid. mp 155-156°C. *H NMR (500 MHz, DMSO-dg): 6 5.98 (br. s, 2H, NH>), 6.44-6.45 (m, 2H,
Pyridine), 7.95-7.97 (m, 2H, Pyridine).

13C NMR (126 MHz, DMSO-dg): & 108.9, 149.5, 154.2.

Anal. calcd. for CsHesN2: C, 63.81; H, 6.43; N, 29.77. Found: C, 63.71; H, 6.48; N, 29.83.

NH,
NH,
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Benzene-1,2-diamine (7a).
Yield = 72% (0.078g). The product is a colorless solid. mp 102-103°C. *H NMR (500 MHz, CDCls): & 3.43 (br. s, 4H, 2xNHy), 6.71-6.75 (m, 4H,

CHAr).
13C NMR (126 MHz, CDCl3): § 116.7, 120.2, 134.7.
Anal. calcd. for CgHgN2: C, 66.64; H, 7.46; N, 25.90. Found: C, 66.81; H, 7.22; N, 25.83.

HoN

Benzene-1,4-diamine (7b).
Yield = 77% (0.083g). The product is a white solid. mp 145-146°C. *H NMR (500 MHz, DMSO-ds): & 4.18 (br. s, 4H, 2xNH>), 6.36 (br. s, 4H,

CHAr).
13C NMR (126 MHz, DMSO-ds): 6 115.4, 139.0.
Anal. calcd. for CsHgN2: C, 66.64; H, 7.46; N, 25.90. Found: C, 66.52; H, 7.39; N, 25.99.

NH, O
O NH,

2,2'-(Ethane-1,2-diyl)dianiline (7c).
Yield = 69% (0.146g). The product is a white solid. mp 72-74°C. *H NMR (500 MHz, CDCls): § 2.82 (s, 4H, 2xCHy), 3.59 (br. s, 4H, 2xNH,),

6.69 (dd, 2H, 3] = 7.8 Hz, 4J = 0.9 Hz, CHa/), 6.78 (dt, 2H, 3J = 7.4 Hz, “J = 1.1 Hz, CHa), 7.06-7.10 (M, 4H, CHa).
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3C NMR (126 MHz, CDCls): 6 30.9, 115.8, 119.0, 126.2, 127.2, 129.4, 144.3.
Anal. calcd. for CisH1sN2: C, 79.21; H, 7.60; N, 13.20. Found: C, 79.36; H, 7.72; N, 13.28.

NH,
=7
Cyclohexanamine (8a).
Yield = 79% (0.078g). The product is a yellowish liquid. *H NMR (500 MHz, CDCls): & 0.98-1.04 (m, 2H, Cyclohexyl), 1.08-1.13 (m, 1H,
Cyclohexyl), 1.19-1.28 (m, 4H, NH2, Cyclohexyl), 1.55-1.59 (m, 1H, Cyclohexyl), 1.66-1.70 (m, 2H, Cyclohexyl), 1.77-1.80 (m, 2H, Cyclohexyl),
2.56-2.62 (m, 1H, Cyclohexyl).
13C NMR (126 MHz, CDCls): 6 25.1, 25.7, 36.9, 50.4.
Anal. calcd. for CeH13N: C, 72.66; H, 13.21; N, 14.12. Found: C, 72.72; H, 13.16; N, 14.23.

Me_ _NH,

e T

Me
2-Methylpropan-2-amine (8b).
Yield = 67% (0.049g). The product is a colorless liquid. *H NMR (500 MHz, CDCls): § 1.12 (s, 9H, tBu), 1.18 (br. s, 2H, NH,).
13C NMR (126 MHz, CDCls): 6 32.5, 47.3.
Anal. calcd. for C4H11N: C, 65.69; H, 15.16; N, 19.15. Found: C, 65.52; H, 15.26; N, 19.02.

Propan-1-amine (8c).
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Yield = 49% (0.026g). The product is a colorless liquid. 'H NMR (500 MHz, CDCls): § 0.89 (t, 3H, 3J = 7.5 Hz, CH3CH,CH2NH,), 1.15 (br. s,
2H, CH3CH2CH2NH>), 1.41-1.45 (m, 2H, CH3CH2CH2NH_), 2.63 (t, 2H, 3J = 7.5 Hz, CH3CH2CH2NH>).

13C NMR (126 MHz, CDCls): 6 11.3, 26.9, 44.1.

Anal. calcd. for C3Hg9N: C, 60.96; H, 15.35; N, 23.70. Found: C, 60.90; H, 15.38; N, 23.72.

©\/j
=
N M

2-Methylquinoline (9a).

Yield = 81% (0.116g), 93% (0.133g). The product is a colorless oil. tH NMR (500 MHz, CDCls): § 2.74 (s, 3H, Me), 7.26 (d, 1H, 3J = 8.1 Hz,
CHar), 7.45-7.48 (m, 1H, CHay), 7.65-7.69 (m, 1H, CHay), 7.75 (d, 1H, 3 = 8.1 Hz, CHa/), 8.02 (dd, 2H, 3] = 8.2 Hz, *J = 3.6 Hz, CHa/).

13C NMR (126 MHz, CDCls): § 25.3, 122.0, 125.6, 126.4, 127.5, 128.6, 129.4, 136.1, 147.8, 158.9.

Anal. calcd. for C1oH9N: C, 83.88; H, 6.34; N, 9.78. Found: C, 83.97; H, 6.41; N, 9.69.

X
O
Isoquinoline (9b).
Yield = 76% (0.098g), 89% (0.115g). The product is a yellow oil. *H NMR (500 MHz, CDCls): § 7.59-7.62 (m, 1H, CHa), 7.64 (d, 1H, %) =5.8
Hz, CHar), 7.68-7.71 (m, 1H, CHa), 7.81 (d, 1H, 3J = 7.6 Hz, CHa/), 7.97 (dd, 1H, 3] = 8.1 Hz, *J = 0.7 Hz, CHa/), 8.52 (d, 1H, 3J = 5.7 Hz, CHa)),
9.26 (s, 1H, CHa).

13C NMR (126 MHz, CDCls): 6 120.4, 126.5, 127.2, 127.6, 128.7, 130.3, 135.8, 143.0, 152.5.
Anal. calcd. for CoH7N: C, 83.69; H, 5.46; N, 10.84. Found: C, 83.77; H, 5.50; N, 10.76.

e
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i X
Me N/ Me
2,6-Dimethylpyridine (9c).
Yield = 71% (0.076g) 84% (0.090g). The product is a yellowish oli. 'H NMR (500 MHz, CDClz): § 2.49 (s, 6H, 2xMe), 6.91 (d, 2H, 3J = 7.4 Hz,
CHar), 7.42 (d, 1H, 33 = 7.9 Hz, CHa)).
13C NMR (126 MHz, CDCls): 6 24.5, 120.1, 136.4, 157.6.

Anal. calcd. for C;HgN: C, 78.46; H, 8.47; N, 13.07. Found: C, 78.61; H, 8.41; N, 13.16.

X

=
N Ph

2-Phenylpyridine (9d).

Yield = 77% (0.1199), 91% (0.141g). The product is a colorless oil. *H NMR (500 MHz, CDCls): § 7.22-7.25 (m, 1H, CHa), 7.40-7.44 (m, 1H,
CHar), 7.47-7.50 (m, 2H, CHay), 7.73-7.78 (m, 2H, CHar), 7.98-8.00 (m, 2H, CHar), 8.70-8.71 (m, 1H, CHa/).

13C NMR (126 MHz, CDCls): § 120.6, 122.1, 127.0, 128.8, 129.0, 136.8, 139.4, 149.7, 157.5.

Anal. calcd. for C11Hg9N: C, 85.13; H, 5.85; N, 9.03. Found: C, 85.22; H, 5.81; N, 9.00.

SRS
Diphenylsulfane (10a).
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Yield = 82% (0.153g), 96% (0.179g). The product is a colorless liquid. *H NMR (500 MHz, CDCls): § 7.23-7.27 (m, 2H, CHa/), 7.30-7.32 (m,

4H, CHar), 7.35-7.36 (m, 4H, CHay).
13C NMR (126 MHz, CDCl3): § 127.0, 129.2, 131.0, 135.8.
Anal. calcd. for C12H10S: C, 77.38; H, 5.41. Found: C, 77.43; H, 5.61.

S<

Methyl(phenyl)sulfane (10b).

Yield = 66% (0.082g), 85% (0.105g). The product is a colorless liquid. *H NMR (500 MHz, CDCls): 2.78 (s, 3H, Me), 7.11-7.15 (m, 1H, Ph),
7.25-7.28 (m, 4H, Ph).

13C NMR (126 MHz, CDCls): § 15.8, 125.0, 126.6, 128.8, 138.4.

Anal. calcd. for C7HsS: C, 67.69; H, 6.49. Found: C, 67.52; H, 6.38.

S<
/©/ Me
Me

Methyl(p-tolyl)sulfane (10c).
Yield = 70% (0.0979), 87% (0.120g). The product is a colorless liquide. *H NMR (500 MHz, CDCls): 2.32 (s, 3H, Me), 2.47 (s, 3H, SMe), 7.10

(d, 2H, 3J = 7.9 Hz, CHa/), 7.18 (d, 2H, 3J = 7.9 Hz, CHa)).
13C NMR (126 MHz, CDCls): § 16.5, 20.9, 127.2, 129.6, 134.7, 135.0.
Anal. calcd. for CsH10S: C, 69.51; H, 7.29. Found: C, 69.57; H, 7.31.
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Ph™” s Ph

Dibenzylsulfane (10d).

Yield = 67% (0.143g), 78% (0.167g). The product is a white solid. mp 49-50°C. 'H NMR (500 MHz, CDCls): & 3.94 (br. s, 4H, 2xCH>), 7.27-
7.37 (m, 10H, CHay).

13C NMR (126 MHz, CDCls): 6 35.5, 127.0, 128.4, 129.0, 138.1.

Anal. calcd. for C14H14S: C, 78.46; H, 6.58. Found: C, 78.55; H, 6.41.

Ph___Ph
|
Ph

Triphenylphosphane (11a).
Yield = 87% (0.228g). The product is a white solid. mp 80-81°C. *H NMR (500 MHz, CDCls): § 7.33-7.37 (m, 15H, CHa).

3P NMR (81 MHz, CDCls): -5.4.
13C NMR (126 MHz, CDCls): & 128.5 (d, Jep = 7 Hz), 128.7, 133.7, 133.8, 137.1 (d, Jcp = 10.2 Hz).

Anal. calcd. for C1gH1sP: C, 82.43; H, 5.76. Found: C, 82.49; H, 5.86.
: Me
P
Me Me

Tri-o-tolylphosphane (11b).
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Yield = 85% (0.258g). The product is a white solid. mp 123-124°C. 'H NMR (500 MHz, CDCls): § 2.42 (s, 9H, 3xMe), 6.74-6.76 (m, 3H, CHa/),
7.08-7.11 (m, 3H, CHay), 7.24-7.30 (m, 6H, CHa).

3P NMR (81 MHz, CDCls): -29.5.

13C NMR (126 MHz, CDCl3): § 21.1, 21.3, 126.1, 128.7, 130.0 (d, Jcp = 4.7 Hz), 133.0, 134.4 (d, 2Jcp = 10.5 Hz), 134.5, 142.7 (d, Ycp = 25.1
Hz).

Anal. calcd. for Co1Ho1P: C, 82.87; H, 6.95. Found: C, 82.93; H, 7.00.

I P(Cy),
iPr l iPr

iPr
Dicyclohexyl(2',4",6'-triisopropyl-[1,1'-biphenyl]-2-yl)phosphane (11c).
Yield = 79% (0.376g). The product is a white solid. mp 187-189°C. *H NMR (500 MHz, CDCls):  0.96 (s, 3H, Me), 0.97 (s, 3H, Me), 1.15-1.23
(m, 8H, Cy), 1.18 (s, 3H, Me), 1.23 (s, 3H, Me), 1.30 (s, 3H, Me), 1.31 (s, 3H, Me), 1.58-1.86 (m, 14H, Cy), 2.41 (g, 2H, 3J = 6.9 Hz, 2xCHMe),
2.93 (g, 1H, 3J = 6.9 Hz, CHMe), 7.00 (s, 2H, CHar), 7.14-7.16 (m, 1H, CHa/), 7.31-7.34 (m, 2H, CHa/), 7.59-7.60 (m, 1H, CHa).
3P NMR (81 MHz, CDCly): -12.4.
13C NMR (126 MHz, CDCls):  22.9, 24.0, 25.9, 26.5, 27.3 (d, Jcp = 8.6 Hz), 27.5 (d, Jcp = 11.4 Hz), 29.3 (d, Jcp = 12.1 Hz), 30.6, 30.8 (d, Jcp =
15.7 Hz), 34.0, 34.5 (d, Jcp = 15.0 HZ), 120.3, 126.1, 127.6, 131.5 (d, Jcp = 5.7 Hz), 132.3 (d, Jcp = 2.3 Hz), 136.4-136.6 (m), 145.9, 147.6, 147.7
(d, Jcp = 31.8 Hz).
Anal. calcd. for CasHaoP: C, 83.14; H, 10.36. Found: C, 83.25; H, 10.28.
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2,2'-Bis(diphenylphosphanyl)-1,1'-binaphthalene (11d).

Yield = 82% (0.510g). The product is a white solid. mp above 200°C. *H NMR (500 MHz, CDCls): § 6.83 (d, 2H, 3J = 8.5 Hz, CHar), 6.90-6.93
(m, 2H, CHar), 7.04-7.19 (m, 20H, CHa/), 7.33-7.36 (m, 2H, CHa), 7.45 (dd, 2H, 3J = 8.4 Hz, *J = 2.5 Hz, CHa/), 7.83 (d, 2H, 3J = 8.1 Hz, CHa/),
7.89 (d, 2H, 3] = 8.6 Hz, CHa).

3P NMR (81 MHz, CDCls): -15.6.

13C NMR (126 MHz, CDCls): 6 125.8, 126.5, 127.5 (d, Jcp = 9.0 Hz), 127.7, 128.0-128.1 (m), 128.4, 130.5, 132.8-133.0 (m), 133.2, 134.1-134.3
(m).

Anal. calcd. for CasH32P2: C, 84.87; H, 5.18. Found: C, 84.96; H, 5.22.

Me Me
® ) ®
PPh, PPh,

(9,9-Dimethyl-9H-xanthene-4,5-diyl)bis(diphenylphosphane) (11e).

Yield = 78% (0.451g). The product is a white solid. mp above 200°C. *H NMR (500 MHz, CDCls): § 1.68 (s, 6H, 2xMe), 6.57-6.59 (m, 2H,
CHa), 6.98 (t, 2H, 3 = 7.6 Hz, CHa/), 7.19-7.29 (m, 20, CHa/), 7.42 (dd, 2H,3] = 7.8 Hz,%J = 1.4 Hz, CHa)).

31P NMR (81 MHz, CDCls): -18.0.
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13C NMR (126 MHz, CDCls): § 31.8, 123.3, 125.7-125.9 (m), 126.3, 128.1-128.8 (m), 129.9, 132.1, 133.9 (t, Jcp = 10.8 Hz), 137.4 (t, Jcp = 5.8
Hz), 152.5 (t, Jcp = 8.9 Hz).
Anal. calcd. for C39H320P>: C, 80.95; H, 5.57. Found: C, 81.00; H, 5.61.

Ph,P” PPh,

Bis(diphenylphosphanyl)methane (11f).

Yield = 74% (0.284g). The product is a white solid. mp 117-119°C. *H NMR (500 MHz, CDCls): § 2.84 (t, 2H, 3J = 1.4 Hz, CHy), 7.32 (t, 12H,
3) =3.4 Hz, CHa/), 7.44-7.48 (m, 8H, CHa).

3P NMR (81 MHz, CDCly): -22.5.

13C NMR (126 MHz, CDCls): 6 28.0 (t, 1Jcp = 22.6 Hz), 128.4 (t, Jcp = 3.4 Hz), 128.7, 132.8 (t, 2Jcp = 10.3 Hz), 138.7.

Anal. calcd. for CosHaoP2: C, 78.12; H, 5.77. Found: C, 78.03; H, 5.56.

PhoP” " “PPh,

1,3-Bis(diphenylphosphanyl)propane (11g).

Yield = 69% (0.284g). The product is a white solid. mp 62-65°C. 'H NMR (500 MHz, CDCls): § 1.61-1.67 (m, 2H CH,CH.CH,), 2.22 (t, 4H, 3J
= 8.0 Hz, CH2CH2CH), 7.31-7.32 (m, 12H, CHa), 7.37-7.40 (m, 8H, CHar).

3P NMR (81 MHz, CDCls): -17.5.

13C NMR (126 MHz, CDCl3): § 22.3 (t, Jcp = 15.9 Hz), 29.5 (t, Jcp = 11.2 Hz), 128.3 (d, Jcp = 6.6 Hz), 128.5, 132.7 (d, Jcp = 18.3 Hz), 138.3 (d,
Jep = 11.9 Hz).

Anal. calcd. for C27H26P2: C, 78.63; H, 6.35. Found: C, 78.86; H, 6.39.
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Ph,P

1,4-Bis(diphenylphosphanyl)butane (11h).

Yield = 61% (0.260g). The product is a white solid. mp 132-134°C. 'H NMR (500 MHz, CDCls): § 1.57-1.58 (m, 4H CH2CH2CH2CH>), 2.25 (t,
4H, 3] = 7.2 Hz, CH,CH,CH2CH>), 7.32-7.35 (m, 12H, CHa), 7.39-7.42 (m, 8H, CHa).

3P NMR (81 MHz, CDCls): -16.1.

13C NMR (126 MHz, CDCl3): § 27.4-27.7 (m), 128.4 (d, Jcp = 6.7 Hz), 128.6, 132.6 (d, Jcp = 18.7 Hz), 138.4 (d, Jcp = 11.2 Hz).

Anal. calcd. for CogHogP2: C, 78.96; H, 6.62. Found: C, 78.73; H, 6.58.

Me

-0

2-(o-Tolyl)-2H-indazole (12a).

Yield = 69% (0.144g). The product is an orange oil. 'H NMR (500 MHz, CDCls): 6 2.26 (s, 3H, Me), 6.82-6.84 (m, 1H, CHa/), 7.14-7.17 (m, 1H,
CHar), 7.34-7.45 (m, 4H, CHa), 7.75 (d, 1H, 3 = 8.3 Hz, CHa/), 7.81 (dd, 1H, 3J = 8.0 Hz, *J = 0.8 Hz,CHa), 8.10 (s, 1H, CHa)).

13C NMR (126 MHz, CDCls): 6 17.8, 117.8, 120.2, 121.9, 122.1, 124.3, 126.3, 126.5, 126.6, 129.1, 131.2, 133.9, 140.3, 149.2.

Anal. calcd. for C14H12N2: C, 80.74; H, 5.81; N, 13.45. Found: C, 80.81; H, 6.12; N, 13.25.

Me

—
N OMe
MeO N

6-Methoxy-2-(4-methoxy-2-methylphenyl)-2H-indazole (12b).
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Yield = 52% (0.131g). The product is a yellow solid. mp 108-110°C. 'H NMR (500 MHz, CDCls): § 2.18 (s, 3H, Me), 3.86 (s, 3H, OMe), 3.86
(s, 3H, OMe), 6.82-6.84 (m, 1H, CHa), 6.85-6.86 (m, 1H, CHar), 6.93-6.94 (m, 1H, CHa/), 7.04 (dd, 1H, 3J = 9.3 Hz, *J = 2.4 Hz, CHa/), 7.32 (d,
1H,3J=7.5Hz, CHa/), 7.67 (d, 1H, 3J = 9.0 Hz, CHa/), 7.90 (s, 1H, CHa).

13C NMR (126 MHz, CDCls): § 18.0, 55.4, 55.5,96.3, 111.5,116.1, 119.2, 121.2, 121.7, 123.6, 127.7, 133.7, 135.5, 146.0, 155.2, 159.7.

Anal. calcd. for C16H16N202: C, 71.62; H, 6.01; N, 10.44. Found: C, 71.69; H, 6.15; N, 10.30.
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Compound 11c

SpinWorks 4: SM 226 CDCI3
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SpinWorks 4: SM 226 13C
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SpinWorks 4: SM 116 1H
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SpinWorks 4: SM 116 CDCI3
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SpinWorks 4: SM 116 13C
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SpinWorks 4: SM 117 1H
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SpinWorks 4: SM 117 CDCI3
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SpinWorks 4: SM 117 13C
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SpinWorks 4: SM 222 1H

Php”

Compound 11f

LP8'T

t

PPh,

T
PPM 15.0

T
14.0

T T T T
130 120 110 10.0 9.0

8T
18404

JE{“; JJLJ

e [

N o ~

NS &
I T T T " T P T "= " T " T " T " T " T " T " T " T 7T " T T "7 " T " T " 07 " T 717
PPM 9.2 88 84 80 76 7.2 68 64 60 56 52 48 44 40 36 3.2 28 24 20 16 1.2 0.8 0.4

file: F:\Napo\NMR\500\gre12303\5\fid expt: <zg30>
transmitter freq.: 500.134001 MHz

time domain size: 65536 points

width: 12335.53 Hz = 24.6644 ppm = 0.188225 Hz/pt
number of scans: 32

freq. of 0 ppm: 500.130024 MHz
processed size: 65536 complex points
LB: 0.300 GF: 0.0000

Hz/cm: 196.597 ppm/cm: 0.39309

144



Compound 11f
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SpinWorks 4: SM 222 13C
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Compound 11g

SpinWorks 4: SM 221 1H
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SpinWorks 4: SM 221 CDCI3
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SpinWorks 4: SM 221 13C
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SpinWorks 4: SM 220 1H
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SpinWorks 4: SM 220 CDCI3
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Compound 11h

SpinWorks 4: SM 220 13C
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Compound 12a

SpinWorks 4: AG 244-1 1H
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Compound 12a
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SpinWorks 4: AG 243-1 1H
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SpinWorks 4: AG 243-1 13C
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Competitive experiments between nitrobenzene and p-toluidine

Sample Information

Configuration Control

Sample Name 1 AG-459A
Sample ID : AG459A o
Analyzed :3/8/2017 6:45:08 PM Serial # A
Thickness : 0.25um
) ) Length : 30.0m
;{:jzlc?ion eliiine % g 40 Inside Diameter : 0.25mm
: 0. A
SEndIfSData File  : F:\Napo\GC\Satenik's files\2017102_2017\AG-45 x;’;l}i?:rllegai?égﬁgl(ljmﬁ
Method File : C:\GCMSsolution\Data‘\widma\metody'\ewelina 0 Description : S
Tuning File : C:\GCMSsolution\System\Tune I \tuning 02.03.2C )
Chromatogram AG-459A F:\Napo\GC\Satenik's files\2017'02_2017\AG-459A.qgd
TIC
900,000,000
ion e 3
™ °N
i NBu; | SN
2 \v l > l L) 4
g i 2
[S 3 z
g T 1 E =
: 1) . bz §
10.0 ¥ 20
min

NO3
(A) ©/ N

1 equiv

Me;Si-SiMe; (4 equiv ),

CsF (4 equiv.),
TBAB( equiv)
Toluene,
100°C. 18h
3 equiv

Mixture of azob

Method
[Comment]
===== Analytical Line | =====
[GC-2010]
Column Oven Temp. :50.0°C
Injection Temp. :250.00 °C
Injection Mode :Splitless
Sampling Time :1.00 min
Pressure :69.4 kPa
Total Flow :63.0 mL/min
Column Flow :1.22 mU/min
Linear Velocity :40.0 cnv/sec
Purge Flow :1.0 mL/min
Split Ratio :50.0
Oven Temp. Program
Rate Temperature(°C)
- 50.0
30.00 150.0
25.00 250.0
[GCMS-QP2010 Ultra]
TonSourceTemp :200.00 °C
Interface Temp. :200.00 °C
Solvent Cut Time :4.50 min
Detector Gain Mode ~ :Relative
Detector Gain :1.20kV +0.20 kV
Threshold :0
[MS Table]
--Group 1 -Event I--
Start Time :4.50min
End Time :35.33min
ACQ Mode :Scan
Event Time :0.10sec
.0 Scan Speed 20000
Start m/z :35.00
End mz :1000.00

Hold Time(min)
500
20.00
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Chromatogram AG-459A F:\Napo'\GC\Satenik's files'201702_2017\AG-459A qod
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R.Time:14.073(Scan#:5745)
MassPeaks:590
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Competitive experiments between nitrobenzene and nitrosobenzene

N N
B) u ]/
F Toluene,

1 equiv

Sample Information Configuration Control
Sample Name S AG-458A <<Column=>
Sample ID S AG458A Name : ZBSMSi
Analyzed +3/8/2017 6:04:27 PM Serial # :
Thickness : 0.25um
Length : 30.0m
Vial # 27 Inside Diameter : 0.25mm
Injection Volume 2 0.40 Max Usable Temp : 360°C
SEndIf$Data File + F\Napo\GC'Satenik's files'201702_2017\A Installation Date : 2013/11/06
Method File : CNGCMSsolution\Data‘widma'metody'\ewel Description :
Tuning File : CAGCMSsolution'System\Tune ituning 02.(
Chromatogram AG-458A F:'Napo\GC\Satenik's files\2017\02_2017'AG-458A.qgd
TIC
900,000,000
NBu; “ﬂw" W
L Y
" 15205 =y
" : £ z g
o b— — # #
100 250
min

Me;SI-SiMe; (8 souv )
CsF (8 oquiv.),

=

o, TBAB (2 equiv.) X, C\J/ N
100°C. 18h &
3equyv Mixture of azobenzenes and diphenyldiazene oxides

[Comment]

===== Analytical Line 1

[GC-2010]

Column Oven Temp.
Injection Temp.
Injection Mode
Sampling Time

Pressure

Total Flow
Column Flow
Linear Velocity
Purge Flow
Split Ratio

Oven Temp. Program
Rate
30.00
25.00

[GCMS-QP2010 Ulira]
ITonSourceTemp
Interface Temp.
Solvent Cut Time
Detector Gain Mode
Detector Gain
Threshold

[MS Table]

--Group 1 -Event [--
Start Time

End Time

ACQ Mode

Event Time

Scan Speed

Start m/z

End m/z

Method

:50.0°C
:250.00 °C
:Splitless
100 min

:69.4 kPa
:63.0 mL/min
:1.22 mL/min
40.0 cmisec
1.0 mL/min
:50.0

Temperature(°C)
500

150.0
250.0

:200.00 °C
:200.00 °C

:4.50 min
:Relative
(L20KkV+0.20kV
0

:4.50min
:35.33min
:Scan
:0.10sec
20000

:35.00
:1000.00

Hold Time(min)
3.00

5.00
20.00
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Chromatogram AG-458A F:'\Napo\GC\Satenik's files\2017402_2017\AG-458A.qed
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R.Time:14.068(Scan#:5742)
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R.Time:19.163(Scan#:8799)
MassPeaks:387
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Detection of the analogue of hexamethyldisiloxane

Sample Information Configuration Control
(B Sample Name :AG-396A <<Column>>
Sample ID :AG-396A Name : ZB5MSi
Analyzed 3/8/2017 8:46:51 PM Serial #:
Thickness : 0.25um
Length : 30.0m
Vial # o1l Inside Diameter : 0.25mm
Injection Volume 1040 Max Usable Temp : 360°C
SEndIfSData File : F:\Napo\GC\AG-396A qed Installation Date : 2013/11/06
Method File 2 CAGON i id) d 05.04.2016-d%ggm Description :
Tuning File : C:AGCMSsolution'SystemTune  \tuning 02.03.2017-ELggt
Chromatogram AG-396A F:\Napo'GC\AG-396A.qgd
TIC
[900.000.000
Si
Bu., By b
Bu
s 2
o = b
s ) L 2 g
- Z &
— N3 ||. - S : 3
LA 100 TR 200 i 250
min
MeO
NH2 |
\ TBAB, CsF N\ AOd”
* |
—Sj—Si— -_— N=N
* I \ Ph  Ph
Ph Ph Tol
OMe
OMe

Method
[Comment]
= Analytical Line | ==

[GC-2010]
Colunmn Oven Temp. :500°C
Injection Temp.
Injection Mode
Sampling Time

Pressure

Total Flow
Column Flow
Linear Velocity
Purge Flow
Split Ratio

Oven Temp. Program
Rate

Temperature(°C)

- 50.0

30.00 150.0

25.00 2500
[GCMS-QP2010 Ultra]
TonSourceTemp 200.00 °C
Interface Temp. :200.00 °C
Solvent Cut Time 4.50 min
Detector Gain Mode  :Relative
Detector Gain 11.20kV +0.20 kv
Threshold 0
[MS Table]

~Group | - Event 1—
Start Time

End Time

ACQ Mode

Event Time

Scan Speed

Start m/z

End m/z

Hold Time(min)
3.00

5.00
20.00
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Chromatogram AG-396A F\Napo\GOAG-396A qad
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