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1.1 General Experimental Detalils:

All solvents and reagents were used, as received from the suppliers. TLC was
performed on Merck Kiesel gel 609+ plates with the layer thickness of 0.25 mm. Column
chromatography was performed on silica gel €200 mesh) using a gradient of ethyl acetate
and hexane as mobile pha4¢ NMR spectral data were collected at, 40BOL), 500 (Bruker)
MHz, while 13C NMR were recorded at 10025MHz. *H NMR spectral data are given as
chemical shifts in ppm followed by multiplicity-(singlet; d doublet; t triplet; ¢ quartet;
multiplet), number of protons and coupling constal&.NMR chemical shifts are expressed
in ppm. HRMS (ESI) spectral data were collectethgiBruker High Resolution Mas&C-

MS were recorded using Perkitimer Mass Spectrometekll the reactions were performed
in a closd system using Schlenk tub&ll nickel salts were purchased from Sigklrich.
Potassiuntert-butoxidewas purchased from Avra Synthesis Pvt. Ltd., India. (P9&86,
CAS No0:86547-4, Catalog Ne ASP2012.

1.2 Preparation of starting materials:
O @]

NaH (4.0 iv.
o Y s o
W e ole

; Mel (4.0 equiv.
H THF, 0-rt, 60 h H
Procedure:
In a 9 mL oven drieRB flask 5-pregnen3 fol-20-one(633mg, 2.0 mmol)NaH (4.0 equiv.)
in THF 10 mL were taken under an atmosphere pat0 "C and stirredor 1 h. Then Mel(4.0
equiv.)was added to the reaction mixturedaC and continued reaction at RT for 60The
reactionmixture wasquenched with NkCI solutionand was partitioned between ethyl acetate
(25.0 mL) and water (25.0 mL) in a separatory funnel. The orgagyer lWwas washed with
water, brine andried over anhydrous N8O« (s) and concentratad vacuo The residue was
purified by column chromatography using a gradient of hexane and ethyl acetate (eluent
system) to afford the pure productasourless solid430 mg, 696 yield). NMR DATA : H
NMR (400 MHz, CDC#$) 45.351 5.31 (m, 1H), 3.33 (d] = 0.8 Hz, 3H), 3.09 2.99 (m, 1H),
2.51 (t,J= 8.9 Hz, 1H), 2.37 (ddd,= 13.1, 4.6, 2.1 Hz, 1H), 2.16 (ddbs 12.9, 10.3, B Hz,
2H), 2.10 (s, 3H), 2.06.82 (m, #), 1.6971 1.36 (m, 8H), 1.261.01 (m, 3H), 1.01 0.95 (m,
4H), 0.61 (s, 3H)**C NMR (100 MHz, CDC#) (1209.70, 140.93, 121.37, 80.30, 63.78, 56.99,



55.72,50.09, 44.09, 38.91, 38.70, 37.24, 36.96, 31.91, 31.87, 31.66, 28.04, 24.56, 22.86, 21.15,
19.44, 13.31.

1.3 Nickel catalysedsynthesis of pyrroles, quinolines and pyridinegrom amino alcohols
with ketones.

Table S1 Screening of Nickel catalysts

Ni Cat. (10 mol%) H

0
NH; | DPPB (12 mol%) N
Aon £-BUOK (1.0 equiv.) +
1a 2 Toluene, 130 °C, 36 h 3a

E\ ZT

a 3a'
Entry Ni-catalyst Base GC-MS Conversion
3a 3ad
1. NiBr2 t-BuOK 12 13
2. NiCl2 t-BuOK 30 8
3. NiCl..DME t-BuOK 25 0
4. Ni(acac) t-BuOK 18 9
5. Ni(COD) t-BuOK 17 12
6°. NiBr2 t-BuOK 28 20

Reaction conditionja] DL-Alaninol (0.5 mmol) Acetophenonel(0 mmo), Ni-cat (10 mol%), DPPB (12
mol%), t-BuOK (0.5 mma), toluene (2.0 mL), Sdknk tube under nitrogesmtmosphere, 130 °C oil bath, 86
reaction timeDPPB =1,4-Bis(diphenylphosphino)butanfp] 1,10phenthroline was used as ligand.

Table S2 Screening oLigands

o NiCl, (10 mol%)

H H
NH, | Ligand (12 mol%) N N
)\/OH + £BuOK (1.0 equiv) L *

Toluene, 130 °C, 36 h

1a 2a 3a 3a’
Entry Ligand GC-MS Conversion
3a 3abd
1. F|>h 30 % 8%
ohr P~ p-Ph
L1 Ph




Ph Ph 28 % 19 %
ph >y
L2
Ph Ph 15 % 2%
ph SN Popy
L3
Ph.,-Ph Ph___Ph 0% 0%
L4
15% 0%
OO
L5
24% 0%
OO0
L6
— = 72 (647 % 0%
7\
W
L7
10% 25%
15% 0%




24% 0%

10.

11 0% 0%
L11

12. No Ligand 15% 18 %

Reaction conditionfa] DL-Alaninol (0.5 mmol) Acetophenonel(0 mmo}, NiCl, (10 mol%), Ligand (12
mol%), t-BuOK (0.5 mma), toluene (2.0 mL), Sdkenk tube under nitrogeatmosphere, 130 °fd oil bath, 36h

reaction time. [b] Isolated yield

Table S3 Screening oBase

0 NiCl, (10 mol%) H H
NH; I BPy (12 mol%) N N
)\/OH + )\© Base (1.0 equiv.) = D_@ + \Q_Q
1a 2a Toluene, 130 °C, 36 h 3a 33’
Entry Base GC-MS Conversion
3a 3ab
1 t-BuONa 50% 0%
2. t-BuOK 72 (64)[b] % 0%
3. K2COs 0% 0%
4 NaeCOs 0% 0%
5. K3sPOy 0% 0%
6. C=2CGOs 0% 0%

Reaction conditionfa] DL-Alaninol (0.5 mmol) Acetophenonel(0 mmo), NiCl, (10 mol%),BPy (12mol%),
Base(0.5 mmol), Toluene (2.0 mL), S¢hnk tube under nitrogestmosphere, 130 °@ oil bath, 36h reaction

time. [b] Isolated yield

Table S4 Screening ofolvents

o NiCl, (10 mol%) Y

NH, BPy (12 mol%) N
)VOH + -BuOK (1.0 equiv.) *
1a 2a Solvent, 130 °C, 36 h 3a 3a"

E\ ZT



Entry Solvents Base GC-MS Conversion
3a 3ad
1 Toluene t-BuOK 72 (64)° % 0%
2 Xylene t-BuOK 31% 3%
3. Dioxane t-BuOK 39% 8%
4 DMA t-BuOK 14% 10 %
5. DMF t-BuOK 9% 10 %

Reaction conditionfa] DL-Alaninol (0.5 mmol) Acetophenonel(0 mmo), NiCl, (10 mol%),BPy (12mol%),
t-BuOK (0.5 mmo), Solvent (2.0 mL) ScHenk tube under nitrogatmosphere, 130 °@ oil bath, 36h reaction
time. [b] Isolated yield

Table S5 Screening of base equivalefis

Entry Base equivalents GC-MS Conversion
3a 3ad
1 t-BuOK (1.0 equiv.) 72 (64)°! % 0%
2. t-BuOK (0.75 equiv.) 41 % 0%
3 t-BuOK (0.50 equiv.) 29% 0%
4. - 0% 0 %

Reaction conditionfa] DL-Alaninol (0.5 mmol) Acetophenongl.0 mmo}, NiCl, (10 mol%),BPy (12mol%),
t-BUOK (X equiv.), Toluene (2.0 mL), Sé¢bnk tube under nitrogeatmosphere, 130 °i@ oil bath, 36h reaction
time. [b] Isolated yield

Table SG Screening of Acohol and Ketone equivalerité
0] NiCl, (10 mol%)

H
NH, BPy (12 mol%)
A _on #-BUOK (1.0 equiv.)
1a 2a Toluene, 130 °C, 36 h 3a 3a'

5

Entry la 2a GC-MS Conversion
X mmol Y mmol 3a 3ab
1. 0.5 1.0 72 (64) % 0%
2. 0.5 0.5 46 % 8 %
3. 0.75 0.5 17% 43%
4. 1.0 0.5 14% 55%




Reaction condition{a] DL-Alaninol 1a (X mmol), Acetophenon&a (Y mmol), NiCl; (10 mol%),BPy (12
mol%),t-BuOK (0.5mmol), Toluene (2.0 mL), Sténk tube under nitrogeatmosphere, 130 °@ oil bath, 36h

reaction time. [b] Isolated yield.

Table S7 Screening of catalytigandloading®®

Entry Catalyst loading Ligand Loading GC-MS Conversion
3a 3ad
1 NiBr 2 (10 mol%) BPy (12 mol%) 72 (64)°1 % 0%
2. NiBr2 (7.5 mol%) BPy (9 mol%) 54 % 0%
3 NiBr2 (5.0 mol%) BPy (6 mol%) 42% 0%
4. - - 5% 0%

Reaction conditionfa] DL-Alaninol (0.5 mmol), Acetophenone (1.6hmol), NiCl2 (X mol%), BPy (Y mol%),
t-BUOK (0.5mmol), Toluene (2.0 mL), Sténk tube under nitrogen atmosphere, 13h°@l bath,36 h reaction

time. [b] Isolated yield.

Table S8 Screening of temperatiite

NH,

1a

e} NiCl, (10 mol%)

BPy (12 mol%)
Aom £-BUOK (1.0 equiv.
2 toluene, X °C, 36 h

a

)=

E\ ZI

3a 3a'

H
N
OO

Entry Temperature (XC) GC-MS Conversion
3a 3ad
1 130°C 72 (64 % 0%
2 120°C 49 % 0%
3. 110°C 36 % 0%
4 100°cC 25% 0 %
S. 80°C 1% 0 %

Reaction conditionfa] DL-Alaninol (0.5 mmol), Acetophenone (1.thmol), NiCl» (10 mol%) BPy (12 mol%),
t-BuOK (0.5mmol), Toluene (2.0 mL), Stbnk tube under nitrogen atmospheke;C oil bath,36 h reaction

time. [b] Isolated yield.
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Scheme S1:

ZT

Nz )OJ\ __ Standard \
\)\/0H * Ph " Condition

12 h

Crude 'H NMR spectra of Scheme 1

H

N HO

\ >8
Ph

L

T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

Standard "H NMR spectra of Compound 3¢

1 Lo

T T T T T T T T T T T T T T T T T T T T T :
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 20 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)

Scheme S2Stoichiometric and catalytic studies usidgt.A

NH, QO catA (10 mol% t
\)\,OH +)|\Ph ( °)> ph\@/\
1 2 t-BuOK (1.0 equiv.) \ 7 N\ -
¢ 4 Toluene, 130°C,36h 3¢ (58%) N N
Ni_
O cat.A (100 mol%) cr’ Cl

NH, H
| N
OH * )\ >  Ph
\)1(:\/ Ph ¢ Buok (1.0 equiv.) \_ CatA

%2 Toluene, 130°C,36h 3¢ (49%)



Preparation: Synthesis of [NiC)(bpy)] complext

— EtOH
7 N ). NiClp.6H,0 S
=N N Cat.A
NI\
1.0 mmol 1.0 mmol

Pale green SO|Id

A solution of bpy 8 ng, 0.5mmol) in EtOH @ mL) was added to a solution of Nidl 626
(119 ny, 0.5 mmol) in EtOH (2nL) at rt, after stirring for 6 h, a pale green precipitate formed
andwas filtered off, washed withtOH (3X3 mL), and driedn vacuoto afford pale green solid
114 mg (890) yield. Elemental Analysisalculated C, 42.03; H, 2.82; Cl, 24.81; N, 9.80; Ni,
20.54 Found: C, 41.75; H, 2.76; N, 9.61.

Referencel.D. G. Yakhvarov,E. H. Hawkins, R. MKagirov, Y. H. Budnikova, Y. S.
Ganushevich, O. G. SinyashiRussian Chemical Bulletin, Int. EQ007, 56, 935- 942.

Scheme S3Possible reaction pathways

L L
0 (M
| -H,0 ©)\ -H,
HN
[JZa \

Y

+ — > X
NH, 3c
O
1C —> /O > ]
Heo ) 20 "2 o

Reactions which confirm Pathway |
Scheme S4:

0 o T
Standard Condition +
g g

2a 2a

&
o (T

<5%

Acetophenone was dated with standard conditions amgde observed <5% of aldol

condensation product.



Scheme S5Conversion of A1-phenylethylideneamino)butetzol to 2-ethyl5-phenytlH-

pyrrole(3c)
NiCl, (10 mol%) HN {
bpy (12 mol%) _ S
t-BuOK (1.0 equiv.)
Toluene, 130 °C, 36 h 3c (53%)
/E NiCl, (10 mol%) HN {
N bpy (12 mol%) Ny
| OH -
Without Base
1c' Toluene, 130 °C, 36 h 3c (7%)
Without Cat./L HINT
NS

t-BuOK (1.0 equiv.)
Toluene, 130 °C, 36 h

3c (4%)
Understandardconditions 2(1-phenylethylideneamino)butatrol 1 cigiconverted to-2thyt
5-phenytlH-pyrrole in53%yvyield. If no catalyst or base wasedunderstandard conditions,
we observed only-7% of product conversion anthreactedmine. These experiments evident

the potential role ofatalyst and bader intramolecular cyclization to pyrrale

Scheme S6Dehydrogenation and condensation reaction-afrinc 1-butanol to 2,5

diethylpyrazine
NiCl, (10 mol%)
bpy (12 mol%) N
t-BuOK (1.0 equiv.) \/[ /j/\ + 1c (95%)
Toluene, 130 °C, 36 h N

. <5%
NiCl, (10 mol%)
HoN + H,N bpy (12 mol%) _ | Nj/\
’ OH Without Base P> + 1c (100%)
OH A N
1c 1c Toluene, 130 °C, 36 h
Not detected

Without Cat./L N
> \/[ D +1c¢ (100%)
N

t-BuOK (1.0 equiv.)
Toluene, 130 °C, 36 h  Not detected
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Dehydrogenation and condensation reaction of amino alcohol witl¥ylpyrazine is very
slow under thestandardeaction conditiondn absence ofatalyst or bastllowing standard

conditions, waldid notobserveany product conversion.

©)\ + \)\/OH molecular seive ©)\ OH
THF, Reflux

Scheme S7:

A1 Standard gtan(;j_?rd A2
Condition ondition .
63% yield 53% vyield
HN N\
’ NS -«
3c

Under standard catalytic conditionseteactionof ketone and amino alcohg4thAl), or the

reaction ofpreformed Schiff basg@éthA2), resulted similar efficiency.

Readions which contradict Pathway II:
Scheme S8:

O NiCl, (10 mol%) 0 |

|
©)\ . SO bpy (12 mol%) QMN\
| t-BuOK (1.0 equiv.)

Toluene, 130 °C, 36 h Not detected

— Not detected

The reactiobetweeracetophenonand the Nprote¢ed amino alcohalsingstandarctatalytic
conditions, weobserved n | y < 2 Y%lkyation prddect. This experiment indicateithat
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the U-alkylation is veryslow and utikely be first step during pyrrole synthegjsathway B
Scheme SB

Scheme S9Proposed mechanism for synthesis of pyrroles
0

)l\ R2 RZ
TR NJ\ (i) N)\ LBUOK N R?
e N L o N 0 ) U

1 OH H,0 Hy | R H,0 C-C coupling

R dehydration

Imine a-amino aldehyde

[1.4] General Procedure forsynthesis of pyrroles, quinolines and pyridines

Procedure A:

In a 15mL oven dried Schlenk tub&mino alcohols (0.5nmol), t-BuOK (0.5 mmo), NiCl2

(0.05 mmo), BPy (0.06 mmal andketones (1.0 mmplwere added followed bipoluene 20

mL under an atmosphere ot Bind after sealing thecBlenk tubethe reaction mixturevas
heated at 130C for 36 h. The reaction mixture was cooled to room temperature and 3.0 mL of
ethyl acetate was added and concentratedacuo. The residue was purified by column
chromatography using a gradient of hexane and ethyl acetate @latn) to afford the pure
producs.

Procedure B:

In a 15 mL oven dried@lenk tube, amino alcohols (0.5 mmaBuOK (0.75 mmo), NiCl2

(0.05 mmo), BPy (0.06 mmal andketones (1.0 mmplwere added followed bioluene 2.0
under an atmosphere ot l[dndaftersealing the hlenk tubehe reaction mixture wdseated

at 130°C for 36 h. The reaction mixture was cooled to room temperature and 3.0 mL of ethyl
acetate was added and concentratedvacuo. The residue was purified by column
chromatography usg a gradient of hexane and ethyl acetate (eluent system) to afford the pure
producs.

Procedure C

In a 15mL oven dred Shlenk tube, amino alcoh@.2 mmol),t-BuOK (0.2 mmo), NiClz

(0.02 mmol), BPy (0.024 mmjplketone(0.25 mmol) were added followed bipluene 1.5 mL
under an atmosphere ot ldnd after sealing thecBlenk tubehe reaction mixture wdseated

at 130°C for 36 h. The reaction mixture was cooled to room temperature and 3.0 mL of ethyl
acetate was added and conceettain vacuo. The residue was purified by column

S12



chromatography using a gradient of hexane and ethyl acetate (eluent system) to afford the pure

product.

[1.95 Analytical Data:

2-Isopropyl-5-phenyl-1H-pyrrole (3a) *:
Following the general procedure #e title product was obtained as

colourlesssolid (70% yield); *H NMR (400 MHz, CDC$) i8.12 prs, 1H),
7.44 (ddJ=8.2, 0.8 Hz, 2H), 7.33 (§,= 7.7 Hz, 2H), 7.16 (t) = 7.4 Hz,
1H), 6.41 (tJ = 3.1 Hz, 1H), 5.98 () = 3.0 Hz, 1H), 2.97 (dt = 13.8,
6.9 Hz, 1H), 1.30 (dJ = 7.0 Hz, 6H)}*C NMR (100 MHz, CDC}) &1 135.90, 133.18, 131.00,
128.94, 125.82, 123.56, 106.47, 105.93, 27.29, 22.76.

2-Methyl-5-phenyl-1H-pyrrole (3b) *:

Following the general procedure #he title product was obtained as a
colourless 0il(64% yield); *H NMR (400 MHz, CDC$) 11 8.13 fr s, H),
7.43 (ddJ=8.2, 1.1 Hz, 2H), 7.367.32 (m, 2H), 7.19 7.13 (m, H), 6.40
(t, J = 3.0 Hz, H), 5.96 (t,J = 2.5 Hz, H), 233 (s, #H); 13C NMR (100
MHz, CDCB) 1133.05, 130.88, 128.91, 128.60, 125.74, 123.44, 108.03, 106.27, 29.82.
2-Ethyl-5-phenyl-1H-pyrrole (3¢) *:

g/ ZT

3a

=~ ZzT
o=
o

Following the general procedure #e title product was obtained as a
colourlessoil (63% yield); *H NMR (400 MHz, CDC#$) 1i8.12 prs, 1H),
7.461 7.42 (m, 2H), 7.36 7.31 (m, 2H), 7.16 () = 7.3 Hz, 1H), 6.42 (t,
J=3.0 Hz, 1H), 5.99 ( = 3.0 Hz, 1H), 2.69 (q] = 7.6 Hz, 2H), 1.29 (t,

J = 7.6 Hz, 3H);**C NMR (100 MHz, CDC$) U 135.71, 133.10, 130.68, 128.89, 125.75,
123.49, 06.32, 106.10, 21.09, 13.68.

2-Isobutyl-5-phenyl-1H-pyrrole (3d)

‘\/ ZT
w
(2]

Following the general procedure the title product was obtained as a
colourless solid65% yield); 'H NMR (400 MHz, CDC#) i 8.08 frs,

1H), 7.46i1 7.42 (m, 2H), 7.35 (dd] = 10.6, 5.0 Hz, 2H), 7.20 7.13

(m, 1H), 6.44 (tJ) = 3.0 Hz, 1H), 5.98 () = 3.0 Hz, 1H), 2.51 (d] =

7.1 Hz, 2H), 1.90 (dpJ = 13.5, 6.7 Hz, 1H), 0.98 (d,= 6.6 Hz, 6H):*C NMR (100 MHz,

CDCl) 1133.35, 133.09, 130.54, 128.92, 125.70, 123.42, 108.10, 106.15, 37.48, 29.40, 22.59.

~zT
w
o >:

2-(seeButyl) -5-phenyl-1H-pyrrole (3¢) *:

S13



Following the general procedure #e title productwas obtained as a
H
N colourless 0i(58% yield); *H NMR (400 MHz, CDC$) 1i8.12 fprs, 1H),
\ 3 7.46 (d,J=7.7 Hz, 2H), 7.35 (1 = 7.7 Hz, 2H), 7.17 ( = 7.3 Hz, 1H),

© 6.45 (t,J = 2.9 Hz, 1H), 6.00 (1) = 2.7 Hz, 1H), 2.79 2.69 (m, 1H), 1.66
(tdd,J = 20.7, 13.7, 7.1 Hz, 2H), 1.31 @@= 7.0 Hz, 3H), 0.95 (1) = 7.4 Hz, 3H); 1°C NMR
(100 MHz, CDC#) Ui 139.30, 133.13, 130.35, 128.91, 125.72, 123.46, 105.93, 105.75, 34.52,
30.36, 20.19, 11.97.

2-Benzyt5-phenyl-1H-pyrrole (3f) &
Following the general procedure the title product was obtained as a
/\&/Q colourless solid46% yield); *H NMR (400 MHz, CDC$) (i 8.03 fr s,
PR\ ! 1H), 7.41i 7.37 (m, 2H), 7.36 7.29 (m, 4H), 7.28 7.23 (m, 3H), 7.16
(t, J= 7.3 Hz, 1H), 6.45 (1) = 3.0 Hz, 1H), 6.06 (t] = 3.0 Hz, 1H), 4.03
(s, 2H); 3C NMR (100 MHz, CDCk) & 139.38, 132.92, 132.10, 131.61, 128.89, 128.80,
128.76, 126.65, 125.92, 123.56, 108.72, 106.21, 34.35.
2,5-Diphenyl-1H-pyrrole (3g) %
Following the general procedure #e title product was obtained as a
\&/@ colourless solid37% yield); *H NMR (400 MHz, CDC}) U 8.59 fr s,
Ph—Q | 1H), 7.56i 7.51 (m, 4H), 7.42 7.36 (m, #), 7.23 (ddJ = 10.7, 4.3 Hz,
39 2H), 6.59 (d,J = 2.6 Hz, M); 13C NMR (100 MHz, CDC}) i 133.21,
132.57, 129.05, 126.48, 123.88, 108.01.

3f

2-(4-Ethylphenyl)-5-isopropyl-1H-pyrrole (4a):

H Following the general procedure the title product was obtained as
N ’ apale brown 0i(47% yield);*H NMR (400 MHz, CDC#$) ii8.12 pr
\ 4a s, H), 7.37 (dJ=8.3 Hz, H), 7.18 (dJ = 8.2 Hz, 2H), 6.39 6.35

(m, 1H), 5.98 (t,J = 3.4 Hz, 1H), 3.03 2.92 (m, H), 2.65 (q,J = 7.6 Hz, M), 1.31 (dJ = 6.9
Hz, 6H), 1.25 (t,J = 7.6 Hz, 3); 3C NMR (100 MHz, CDC#) U 141.89, 140.00, 130.79,
130.70, 128.38, 123.68, 105.32, 184 28.60, 27.31, 22.80, 15.68RMS (ESI): Calculated
for [CisH1N]* 213.1512 Found213.1534

2-1sopropyl-5-(4-methoxyphenyl}1H-pyrrole (4b) >:
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Following the general procedure g title product was obtained as/hite solid(4%% yield);

o 'H NMR (400 MHz, CDC}) 11 8.04 pr s, 1H), 7.37 (dJ = 8.8 Hz,
2H), 6.89 (d,J = 8.7 Hz, 2H), 6.29 () = 3.0 Hz, 1H), 5.96 () = 2.8
Hz, 1H), 3.81 (s, 3H), 3.012.88 (m, 1H), 1.30 (d] = 6.9 Hz, 6H);
13C NMR (100 MHz, CDC#$) U 158.00, 139.70, 130.59, 126.32,

125.03, 124.96, 114.31, 104.77, 55.45, 27.38, 22.79.

~ZT
H
Ué?

2-1sopropyl-5-(3-methoxyphenyl)}1H-pyrrole (4c) 2°:

Following the general procedure the title product was obtained

as gpale brown 0i(68% yield);'"H NMR (400 MHz, CDC}) i8.10

(brs, 1H), 7.24 7.21 (m, H), 7.02 (dJ=7.6 Hz, 1H), 6.98 6.95

(m, H), 6.737 6.70 (m, 1H), 6.40 () = 3.4 Hz, 1H), 5.97 (1) =

3.4 Hz, 1H), 3.83 (s, 3H), 2.96 (dt= 13.8, 6.8 Hz, 1H), 1.29 (d,= 6.9 Hz, 6H):1*C NMR

(100 MHz, CDC#) 11160.14, 140.51, 134.58, 130.44, 129.95, 116.19, 111.13, 109.52, 106.24,
105.06, 55.40, 27.33, 22.79.

OMe

= "ZT
(¢)

4

2-1sopropyl-5-(2-methoxyphenyl)1H-pyrrole (4d):
Following the general procedure thg title product was obtained apale
brown oil (35% yield); *H NMR (400 MHz, CDC$) i9.49 prs, 1H), 7.61
(dd,J=7.7, 1.6 Hz, 1H), 7.147.07(m, 1H), 6.95 (ddd,) = 10.7, 5.9, 2.1
4d  Hz M), 6.52i 6.48 (m, 1H), 5.97 (1 = 3.5 Hz, 1H), 3.95 (s, 3H), 3.03
2.93 (m, 1H), 1.30 (d] = 6.9 Hz, 6H)*C NMR (125MHz, CDCk) (i1 154.45, 139.13, 128.02,
126.20,126.09, 121.49, 111.75, 108, 103.81, 55.79, 27.23, 22.6A1RMS (ESI): Calculated
for [C14H17NON4g* 238.1202 Found238.1204

MeO

§/ ZT

2-Isopropyl-5-(naphthalen-1-yl)-1H-pyrrole (4€) °:
Following the general procedure #e title product was obtained as a
O colourless solig43% yield);*H NMR (400 MHz, CDC%) (i8.28 prs, 1H),
O 7.811 7.76 (m, 4H), 7.64 (dd] = 8.5, 1.8 Hz, 1H), 7.47 7.36 (m, 2H),
’ de 6.54 (t,J= 3.1 Hz, 1H), 6.03 (t) = 3.0 Hz, 1H), 3.07 2.95 (m, 1H), 1.34
(d,J=6.9 Hz, &); 13C NMR (125MHz, CDCbk) (i140.83, 133.88, 131.90,
130.46, 128.48, 127.73, 127.55, 126.38, 125.11, 123.16, 1208865, 105.25, 27.32, 22.71.

2-1sopropyl-5-(naphthalen-2-yl)-1H-pyrrole (4f) 2®:
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a colourless solid55% vyield); *H NMR (400 MHz, CDC}$) 1 8.35
’ af (dt,J=7.3, 3.3 Hz, H), 8.14 prs, 1H), 7.92 7.83 (m, H), 7.77
(dd,J=7.0, 3.2 Hz, H), 7.49 (dtJ = 7.2, 4.0 Hz, 4H), 6.4B 6.39
(m, 1H), 6.121 6.07 (m, 1H), 3.1 2.96 (m, H), 1.35 (d,J = 7.1 Hz, 6); 3C NMR (100
MHz, CDCk) U 139.93, 134.19, 131.93, 131.37, 128.99, 128.48, 127.15, 126.29, 125.96,
125.93, 125.72125.55, 109.43, 104.42, 27.27, 22.76.
2-(4-Methoxyphenyl)-5-methyl-1H-pyrrole (4g) %2

] l Following the general procedure the title product was obtained as

~ZT

OMe Following the general procedure the title product was obtained as
apale brown 0i(48% yield);*H NMR (400 MHz, CDC#) {i8.04 fpr
s, 1H), 7.35 (dJ = 9.1 Hz, 2H), 6.88 (d] = 9.0 Hz, 2H), 6.30 6.24
(m, 1H), 5.95/ 5.88 (m,1H), 3.81 (s, 3H), 2.32 (s, 3H¥*C NMR
(100 MHz, CDC#) 01157.97, 130.90, 128.3926.26, 124.88, 114.35, 107.69, 105.09, 55.38
13.3Q
2-(4-Ethylphenyl)-5-methyl-1H-pyrrole (4h):
Following the general procedure the title product was obtained as a
light brown 0il (54% vyield); *"H NMR (400 MHz, CDC#) Ui 8.06 r s,
1H), 7.34 (dJ=8.2 Hz, H), 7.16 (dJ=8.2 Hz, H), 6.34 (tJ=3.0
Hz, 1H), 5.93 (tJ= 3.3 Hz, H), 2.63 (qJ = 7.6 Hz, 2H), 2.32 (s,
1.23 (tJ=7.6 Hz, 3); *C NMR (100 MHz, CDC#$) 1i141.84, 131.06, 130.59, 128.66, 128.37,
123.52, 1082, 105.70, 28.56, 15.62, 13.2HRMS (ESI): Calculated for [GHieN]*
185.1199 Found185.1206.
2-Methyl-5-(naphthalen-2-yl)-1H-pyrrole (4i) 2%
Following the general procedure the title product was obtained as a
H OO colourless solid52% yield); *H NMR (400 MHz, CDC#$) 1i8.29 fr s,
\_ . 1H), 7.81i 7.76 (m, 4H), 7.62 (dd] = 8.6, 1.7 Hz, 1H), 7.46 7.35
(m, 2H), 6.52 (tJ = 3.0 Hz, 1H), 6.00 (] = 5.8 Hz, 1H), 2.37 (s, 3H);
13C NMR (125MHz, CDCh) & 133.88, 131.88, 130.79, 130.35, 129.55, 128.48, 127.72,
127.55, 126.38, 125.11, 123.06, 120.13, 108.20, 106.99, 13.27.
2-Ethyl-5-(3-methoxyphenyl}1H-pyrrole (4j):

~ZzT
D
«:2?

‘/ ZT

4h

Following the general procedure e title product was obtained apale brown 0il(61%
yield); 'H NMR (400 MHz, CDC#) i8.12 prs, 1H), 7.25 () = 8.0 Hz, 1H), 7.02 (d] = 7.7
Hz, 1H), 6.99 6.95 (m, 1H), 6.72 (ddl = 8.2, 2.5 Hz, 1H), 6.41 (8,= 3.0 Hz, 1H), 5.98 (1]
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= 2.9 Hz, 1H), 3.83 (s, 3H), 2.68 (@= 7.6 Hz, 2H), 1.29 (] = 7.6
Hz, 3H); 3C NMR (100 MHz, CDC#) ii 160.11, 135.77, 134.49,
130.53, 129.91, 116.10, 111.09, 109.39, 366.106.31, 55.32,
21.09, 13.68HRMS (ESI): Calculated for [GH1eNO]* 202.1226

OMe

~"ZT
B

Found202.1219

2-Ethyl-5-(naphthalen-2-yl)-1H-pyrrole (4k) 2
Following the general procedure the title product was obtained as
OO a colourless solid71% vyield); *H NMR (400 MHz, CDC}) U 8.28
’ K (brs, 1H), 7.83 7.76 (m, 4H), 7.64 (ddl = 8.6, 1.8 Hz, 1H), 7.48
7.36 (m, 2H), 6.55 (t) = 3.1 Hz, 1H), 6.04 () = 3.0 Hz, 1H), 2.73
(9,J = 7.6 Hz, 2H), 1.33 (1) = 7.6 Hz,3H); 13C NMR (100 MHz, CDC}$) 11 136.21, 133.96,
131.97, 130.68, 130.48, 128.56, 127.81, 127.63, 126.46, 125.1201220.25, 106.90,
106.57, 21.16, 13.69.
4-(5-Ethyl-1H-pyrrol -2-yl)aniline (4l)°:
Following the general procedure thge title product was obtained as
abrown oil (42% yield); *"H NMR (500 MHz, CDCJ) 118.17 pr s,
1H), 7.29 (dJ = 8.5 Hz, 2H), 6.70 (d] = 8.5 Hz, 2H), 6.28 (i) =
4 3.0 Hz, 1H), 5.97 () = 2.9 Hz, 1H), 3.66 (s, 2H), 2.69 (@= 7.5
Hz, 2H), 1.30 (tJ = 7.6 Hz, 3H);**C NMR (125MHz, CDCBh) i 144.51, 134.49, 130.88,
124.92, 124.30, 115.63, 105.77, 104.08, 26.03, 21.00.
2-Isobutyl-5-(3-methoxyphenyl)}1H-pyrrole (4m)3°:

~ZT

NH»

“/ ZT

Following the general procedure Ahe title product was
obtained as @ale brown 0il(63% yield); *H NMR (500 MHz,
CDCl) 08.11 prs, 1H), 7.16" 7.09 (m, 1H), 7.08 7.03 (m,
1H), 7.02i 6.99 (m, 1H), 6.75 (ddl = 8.2, 1.9 Hz, 1H), 6.45 {t,
J=3.0 Hz, 1H), 5.99 () = 2.9 Hz, 1H), 3.87 (s, 3H), 2.53 (@= 7.1 Hz, 2H), 1.92 (dp] =
13.5, 6.8 Hz, 1H), 0.99 (d,= 6.6 Hz, 6H);3C NMR (125MHz, CDCb) i 160.04, 136.70,
134.41, 130.30, 129.85, 115.93, 110.98.23, 106.40, 106.29, 55.28, 37.39, 29.31, 22.49.
2-(4-Bromophenyl)-5-isobutyl-1H-pyrrole (4n):

~"ZT

] OMe
4m

Following the general procedure e title product was obtained
as acolourless 0i(30% yield); '"H NMR (400 MHz, CDC3) (i 8.04

| (brs, 1H), 7.43 (dJ = 8.6 Hz, H), 7.28 (dJ = 8.6 Hz, H), 6.42i
6.38 (m, H), 5.95 (tJ=3.0 Hz, H), 2.48 (dJ=7.1 Hz, 2H), 1.94

Br

~ZT
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i 1.82 (m, H), 0.95 (d,J= 6.6 Hz, 64); 3C NMR (100 MHz, CDC#) i133.90, 131.92, 128.90,
124.83, 123.38, 118.99, 188, 106.74, 37.43, 29.34, 22.58RMS (ESI): Calculated for
[C14H17NBr]* 278.0539 Found278.0546

2-(4-Chlorophenyl)-5-isobutyl-1H-pyrrole (40):

Following the general procedure the title product was obtained
as acolourless 0i(35% yield); *H NMR (400 MHz, CDC#) i 8.02
(brs, 1H), 7.34 (dJ = 8.7 Hz, 2H), 7.28 (d] = 8.7 Hz, 2H), 6.39
(t, J= 3.1 Hz, 1H), 5.95 (1] = 3.0 Hz, 1H), 2.49 (d] = 7.1 Hz, 2H),
1.941 1.82 (m, 1H), 0.95 (d] = 6.6 Hz, 6H)**C NMR (100 MHz, CDC#) i 133.79, 131.59,
131.09, 129.00, 128.31, 124.52, 1318.106.68, 37.44, 29.33, 22.34RMS (ESI): Calculated
for [C1aH17NCI]" 234.1044 Found234.1041

2-Isobutyl-5-(naphthalen-2-yl)-1H-pyrrole (4p)°:

Cl

~"ZT
H
oé?

Following the general procedure #ge title product was obtained
H OO as acolourless solid53% vyield); *H NMR (400 MHz, CDC3) i
\_! 8.25 prs, 1H), 7.79 (ddJ = 10.7, 6.5 Hz, 4H), 7.6V 7.60 (m,
1H), 7.491 7.35 (m, 2H), 6.58 6.53 (m, 1H), 6.05 6.00 (m, 1H),
2.55 (d,J = 7.5 Hz, 2H), 2.00 1.88 (m, 1H), 1.00 (dJ = 6.8 Hz, 6H):33C NMR (100 MHz,
CDCl) U 133.97, 133.85, 131.93, 130.55, 130.50, 128.55, 127.80, 127.60, 126.47, 125.16,
123.17, 120.14, 108.32, 106.96, 37.54, 29.39, 22.60.
2-(secButyl) -5-(4-methoxyphenyl)}1H-pyrrole (40Q):
Following the general procedure the title product was obtained
as apale brown 0i(50% yield);*H NMR (400 MHz, CDC$) i8.01
| (brs, 1H), 7.37 (dJ = 8.8 Hz, 2H), 6.90 (d] = 8.8 Hz, 2H), 6.30
49 (t, J=3.0 Hz, 1H), 5.95 (11 = 3.0 Hz, 1H), 3.82 (s, 3H), 2.772.66
(m, 1H), 1.72 1.57 (m, 2H), 1.28 (d] = 7.0 Hz, 3H), 0.93 (1) = 7.4 Hz, 3H)3C NMR (125
MHz, CDCk) 11157.89, 138.50, 130.31, 126.31, 124.84, 114.30, 105.38, 104.88, 38.42,
30.28, 20.10, 11.8HRMS (ESI): Calculated for [sH1odNONa* 252.1359 Found252.1363
2-(secButyl) -5-(3-methoxyphenyl}1H-pyrrole (4r):

OMe

~ZzT

Following the general procedure the title product was obtained
as dight brown 0il(65% yield);'"H NMR (400 MHz, CDC$) 1i8.08
(brs, 1H), 7.25 (tJ = 8.0 Hz, 1H), 7.02 (ddd} = 7.7, 1.5, 0.9 Hz,
1H), 6.98i 6.95 (m, 1H), 6.71 (ddd,= 8.2, 2.5, 0.6 Hz, 1H), 6.43
i 6.38 (M, 1H), 5.96 () = 2.9 Hz, 1H), 3.83 (s, 3H), 2.72.66 (m, 1H), 1.71 1.56 (m, 2H),

] OMe
4r

=z
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1.28 (d,J = 7.0 Hz, 3H), 0.92 (tJ = 7.4 Hz, 3H);3C NMR (100 MHz CDCk) {i 160.12,
139.33, 134.56, 130.19, 129.90, 116.07, 110.98, 109.44, 106.22, 10534, 650, 30.31,
20.14, 11.90HRMS (ESI): Calculated for [GH19NONg* 252.1359 Found252.1351

2-(secButyl) -5-(naphthalen-1-yl)-1H-pyrrole (49):
Following the general procedure #e title product was obtained as a
O colourless solid63% vyield); *H NMR (400 MHz, CDC$) 11 8.397 8.34
(m, 1H), 8.12pr s, 1H), 7.88 (dd) = 6.1, 3.4 Hz, 1H), 7.78 (dd,= 6.0,
| 4s 34 Hz,1H), 7.53 7.47 (m, 4H), 6.44 (1 = 3.0 Hz, 1H), 6.10 (7= 3.0
Hz, 1H), 2.84i 2.73 (m, 1H), 1.79 1.58 (m, 2H), 1.34 (d) = 7.0 Hz,
3H), 0.98 (tJ = 7.4 Hz, 3H)X3C NMR (100 MHz, CDC#) (i138.82, B4.19, 131.98, 131.36,
128.79, 128.48, 127.09, 126.27, 125.94, 125.70, 125.55, 109.408168.43, 30.43, 20.11,
12.00;HRMS (ESI): Calculated for [£sH20N]* 250.1590 Found2501598

H
N
\

2-Benzylk5-(naphthalen-2-yl)-1H-pyrrole (4t):

Following the general procedure the title product was obtained
H OO as acolourless solid61% yield); *H NMR (500 MHz, CDCJ) U
P\ / 4t 8.25 prs, 1H), 7.81 (ddJ = 13.1, 5.7 Hz, 3H), 7.76 (s, 1H), 7.64
(dd,J = 8.5, 1.7 Hz, 1H), 7.49 (d,= 6.8 Hz, 1H), 7.45 7.42 (m, 1H), 7.39 (1) = 7.4 Hz,
2H), 7.347 7.30 (m, 3H), 6.61 () = 3.0 Hz, 1H), 6.14 (1) = 2.9 Hz, 1H), 4.10 (s, 2H}C
NMR (125MHz, CDCB) 1 139.28, 133.81, 132.52, 131.94, 131.56, 130.19, 128.76, 128.73,
128.52,127.74,127.59, 126.63, 126.43, 125.22, 12321039 108.95, 106.89, 34.3BRMS
(ESI): Calculated for [€iH1sN]" 284.1434 Found284.1442

2-Benzyk5-propyl-1H-pyrrole (4u):

H Following the general procedure the title product was obtained as a
N . . o
C colourless oil (45% yield}H NMR (400 MHz, CDC#) i7.48 prs, 1H),
Ph
4u 7.321 7.26 (m, 2H), 7.21 (t) = 6.7 Hz, 3H), 5.85 (1) = 2.9 Hz, 1H),

5.79 (t,J = 2.9 Hz, 1H), 3.93 (s, 2H), 2.5Q.45 (m, 2H), 1.59 (df] = 15.0, 7.4 Hz, 2H), 0.93
(t, J = 7.4 Hz, 3H);3C NMR (100 MHz, CDC}) {1 139.93, 132.27, 129.00, 128.73, 128.62,
126.38, 106.45, 104.86, 34.28,97, 22.99, 14.00; HRMS (ESI): Calculated for@-NNa]*
222.1253 Found222.1261
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2-Benzyk5-(but-3-en-1-yl)-1H-pyrrole (4v)’:

H Following the general procedure e title product was obtained as
ﬁ@m apale brown oil 48% yield): *H NMR (500 MHz, CDC) 117.61 pr
Ph 4v s, 1H), 7.32 (tJ = 7.4 Hz, 2H), 7.26 7.22 (m, 3H), 5.90 5.76 (m,

1H), 5.60 (dd,J = 16.0, 6.5 Hz, 1H), 5.515.34 (m, 1H), 5.08 4.93
(m, 2H), 3.96 (s, 2H), 2.6% 2.58 (m, 2H), 2.36 (q) = 7.2 Hz, 2H);"*C NMR (125MHz,
CDCly) 11 140.36, 138.86, 130.59, 129.75, 129.26, 129.23, 126.33, 115.00, 106.00, 105.04,
34.94, 34.44, 28.13.

2-(Naphthalen-2-yl)-5-phenyl-1H-pyrrole (4w)2&
Following the general procedure the title product was obtained as

H OO acolourless solid 57% yield); *H NMR (500 MHz, CDCY) 118.34
\_| (brs, 1H),7.94 (s 1H), 7.76 @, J = 6.20 Hz, 1H), 7.56d, J = 8.5,
2H), 7.50(d, J=8.4 Hz, 1H), 7.4Q@d,J=6.19 Hz, 2H, 7.38(d,J =
6.6 Hz, 48, 719 (t, J = 5.0 Hz, 1H), 6.64t, J = 3.1Hz, 1H), 656 (t, J = 3.0 Hz, 1H);**C
NMR (125MHz, CDCBh) U 14348, 13281, 132.20, 128.96.28.13,12782, 127.74127.34
127.14 126.65125.42125.16 124.62 123.50, 123.12, 120.67, 107,207.29

Ph
4w

3-(5-Methyl-1H-pyrrol -2-yl)pyridine (5a):

\&Q Following the general procedure e title product was obtained apale
N x-N vyellow solid (49% yield); '"H NMR (400 MHz, CDCB) 118.72 (d,J = 2.0
! 5a Hz, 1H), 8.42 (s, 1H), 8.37 (dd,= 4.8, 1.5 Hz, 1H), 7.72 7.67 (m, 1H),

7.261 7.22 (m, 1H), 6.46 (t) = 3.0 Hz, 1H), 5.98 ()= 2.5 Hz, 1H), 2.34 (s, 3H}3*C NMR

(125MHz, CDCb) Ui 146.43, 144.75, 130.39, 128.99, 127.31, 123165,00, 108.44, 107.67,
13.14;HRMS (ESI): Calculated for [GHioN2Na]* 181.0736 Found181.0738

3-(5-Ethyl-1H-pyrrol -2-yl)pyridine (5b):
/\&/@ Following the general procedure tBe titleproduct was obtained apale
No N brown solid(53% yield); 'H NMR (400 MHz, CDC$) i8.73 (d,J = 1.8
\ 5b Hz, 1H), 8.48 (s, 1H), 8.37 (dd= 4.8, 1.3 Hz, 1H), 7.747.67 (m, 1H),
7.261 7.23 (m, 1H), 6.47 (] = 3.1 Hz, 1H), 6.01 (] = 3.0 Hz, 1H), 2.74 2.63 (m, 2H), 1.29
(t, J = 7.6 Hz, 3H):13C NMR (100 MHz, CDC}) Ui 146.52, 144.88, 137.08, 130.50, 129.08,

127.22, 123.72, 107.51, 106, 21.08, 13.67;HRMS (ESI): Calculated for [ZHi3N2]"
173.1073Found173.1076
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3-(5-Isopropyl-1H-pyrrol -2-yl)pyridine (50):
>\&/© Following the general procedure tBe title product was obtained agale
N x-N brown solid(52% yield): '"H NMR (400 MHz, CDC}) 1i8.74 (d,J = 2.3
\ 5¢ Hz, 1H), 8.47 (s, 1H), 8.37 (dd= 4.8, 1.5 Hz, 1H), 7.7B7.68 (m, 1H),
7.277 7.22 (m, 1H), 6.49 6.45 (m, 1H), 6.01 (tJ = 3.0 Hz, 1H), 3.03 2.92 (m, 1H), 1.30
(d, J = 6.9 Hz, 6H);*C NMR (100 MHz, CDC#$) U 146.51, 144.97, 141.82, 130.60, 129.14,
127.10, 123.3, 107.36, 105.48, 27.37, 22.7HBRMS (ESI): Calculated for [GH14N2]*

186.1151 Found186.1116
3-(5-(secButyl) -1H-pyrrol -2-yl)pyridine (5d):

_ Following the general procedure e title product was obtained as a
H N }\l colourless solid58% yield); *H NMR (400 MHz, CDC#) 1i8.72 (d,J
\ 5d =1.7 Hz, H), 8.37 (ddJ = 4.8, 1.5 Hz, 1H), 8.31 (s, 1H), 7.v¥.67

(m, H), 7.251 7.21 (m, 1H), 6.51 6.46 (m, H), 6.00 (t,J = 3.0 Hz,
1H), 2.77i 2.68 (m, 1H), 1.68 1.58 (m, ), 1.28 (d,J= 7.0 Hz, #), 0.91 (d,J = 7.4 Hz,
3H); 3C NMR (100 MHz, CDC#) U 146.57, 144.90, 140.65, 130.47, 129.08, 126.91, 123.70,
107.37, 10618, 34.54, 30.29, 20.16, 11.9HRMS (ESI): Calculated for [GH17N2]*
201.1386 Found201.1338
3-(5-Isobutyl-1H-pyrrol -2-yl)pyridine (5e€):

_ Following the genergbrocedure Bthe title product was obtained as a
H o I N pale yellow solid(56% yield); 'H NMR (400 MHz, CDC) {i8.73 (d,
\_! 5e J=2.1Hz, 1H), 8.42 (s, 1H), 8.36 (ddl= 4.8, 1.5 Hz, 1H), 7.78

7.67 (m, 1H), 7.26 7.21 (m, 1H), 6.48 () = 3.1 Hz, 1H), 5.99 (i =
3.0 Hz, 1H), 2.51 (d] = 7.1 Hz, 2H), 1.95 1.83 (m, 1H), 0.95 (d] = 6.6 Hz, &); 2°C NMR
(100 MHz, CDC#) Ui 146.49, 144.89, 134.68, 130.42, 129.087.11, 123.71, 1080, 107.56,
37.41, 29.32, 22.5HRMS (ESI): Calculated for [GH17N2]* 201.1386 Found201.1354

3-(5-Benzyt1H-pyrrol -2-yl)pyridine (5f):

_ Following the general procedure Be title product was obtained as a
I . . o
/\&/@1 colourless solid45% yield); *H NMR (400 MHz, CDC#$) Ui 8.65 (ddd,
P\ | 5f J=3.2,2.4,1.0 Hz, 1H), 8.448.35 (m, 1H), 8.33 (ddj= 2.7, 1.8 Hz,

1H), 7.68i 7.61 (m, 1H), 777347 7.28 (m, 2H), 7.25 7.18 (m, 4H),
6.51i 6.46 (M, 1H), 6LOT 6.04 (M, 1H), 4.02 (s, 2HJ3C NMR (100 MHz, CDC}) Ui 146.79,
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145.03, 139.06, 133.44, 130.55, 128.86, 128.83, 128.73, 128.16, 128368, 109.09,
107.56, 34.29HRMS (ESI): Calculated for [GH1sN2]* 235.1230 Found235.1247

8-Methoxy-2-methyl-4,5-dihydro -1H-benzolg]indole (6a):
Following the general procedure the title product was obtained as a
e HN\\ pale brown 0i(69% vield);*H NMR (400 MHz, CDC}) ti8.01 (s, 1H),
7.09 (d,J = 8.2 Hz, 1H), 6.67 (d] = 2.5 Hz, 1H), 6.57 (dd]= 8.2, 2.5
Hz, 1H), 5.81 (dJ = 1.4 Hz, 1H), 3.81 (s, 3H), 2.84 {t= 7.6 Hz, 2H),
2.67 (t,J = 7.6 Hz, 2H), 2.32 (s, 3H}3C NMR (100 MHz, CDC}) U
158.58, 130.54, 128.95, 126.85, 126.54, 121.54, 108.88, 106.46, 106.45, 53444, 29.33,
22.24,13.41;HRMS (ESI): Calculated for [GH16NO]" 214.1226 Found214.1243

6a

2-Isopropyl-8-methoxy-4,5-dihydro-1H-benzo[g]indole (6b):
Following the general procedure the title product was obtained as
apale brown 0i(70% vyield);*H NMR (400 MHz, CDC#$) i7.98 (s,

HN
MeO ) 1H), 7.06 (dJ= 8.1 Hz, 1H), 6.66 (d] = 2.5 Hz, 1H), 6.54 (dd] =
8.2, 2.6 Hz, 1H), 5.83 (d} = 2.4 Hz, 1H), 3.81 (s, 3H), 2.83 (=

6b 7.6 Hz, 2H), 2.66 (tJ = 7.6 Hz, 2H), 2.17 2.01 (m, 1H), 1.29 (d]

= 6.9 Hz, 6H);"*C NMR (100 MHz, CDC#) (1158.56, 140.24, 130.51, 128.92, 126.87, 126.21,
121.00, 108.86, 104.42, 103.44,. %5, 29.27, 27.46, 22.78, 22.24RMS (ESI): Calculated
for [C16H20NO]* 242.1539 Found242.1548

2-(secButyl) -8-methoxy-4,5-dihydro-1H-benzog]indole (60):
Following the general procedure the title product was obtained
as apale brown 0i(65% yield);*H NMR (400 MHz, CDC#) 117.92

HN
MeO 9 (s, 1H), 7.06 (dJ = 8.2 Hz, 1H), 6.64 (d] = 2.5 Hz, 1H), 6.53 (dd,
J=8.2, 2.5 Hz, 1H), 5.81 (d,= 2.3 Hz, 1H), 3.80 (s, 3H), 2.83 (t,

6c J=7.6 Hz, 2H), 2.72 2.62 (m, 3H), 1.70 1.57 (m, 2H), 1.27 (d,

J = 7.0 Hz, 3H), 0.92 (tJ = 7.4 Hz, 3H);:3C NMR (125MHz, CDCh) U 158.51, 139.07,
130.50, 128.84, 126.75, 125.95, 120.99, 108.73, 104.31, 104.05, 55.38, 3426029018,
22.20, 20.11, 11.9¢4RMS (ESI): Calculated for [GH22NO]" 256.1696 Found256.1634
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2-Benzyl8-methoxy-4,5-dihydro-1H-benzolglindole (6d):
Following the general procedure t#he title product was obtained

Ph
HN N as apale brown 0il(64% yield); 'H NMR (400 MHz, CDC}) i
MeO N 7.89 (s, 1H), 7.36 7.28 (m, 2H), 7.28 7.23 (m, 3H), 7.06 (d] =
o 8.1 Hz, 1H), 6.59 6.52 (m, 2H), 5.87 (d] = 2.1 Hz, 1H), 4.00 (s,

2H), 3.77 (s, 3H), 2.83 (§,= 7.6 Hz, 2H), 2.66 (] = 7.6 Hz, 2H);
13C NMR (100 MHz, CDC$) U 167.17, 139.45, 1384, 128.95, 128.80, 128.76, 126.88,
126.64, 121.25, 109.81, 109.06, 107.05, 107.02, 104.54, 55.41, 3428, 22.17;HRMS
(ESI): Calculated for [@H1oNON4g* 312.1359 Found312.1327

5-1sobutyl-3-methyl-2-phenyl-1H-pyrrole (66€) 3:

Following the general procedure thg title product was obtained apale

HN { brown oil (53% yield); *H NMR (400 MHz, CDC}) i 7.76 (s, 1H), 7.41

X 7.34 (m, 4H), 7.21 7.16 (m, 1H), 5.83 (d] = 2.8 Hz, 1H), 2.45 (d] =
6e

7.0 Hz, 2H), 2.24 (s, 3H), 1.921.80 (m, 1H), 0.96 (dJ = 6.6 Hz, 6H);
13C NMR (100 MHz, CDC}) Ui 134.06, 131.74, 128.72, 126.49, 125.90, 125.43, 116.38,
11040, 37.35, 29.34, 22.63, 12.72.

5-Ethyl-2-phenyl-3-propyl-1H-pyrrole (6f) ©:

Following the general procedure the title product was obtained apale
HN\\ brown oil (48% yield); *H NMR (500 MHz, CDCY) i 7.74 (s, 1H), 7.43

7.35 (m, 4H), 7.25 7.17 (m, 1H), 5.92 (d] = 2.7 Hz, 1H), 2.72 2.63 (m,
6f

2H), 2.63i 2.56 (m, 2H), 1.70 1.62 (m, 2H), 1.29 (] = 7.6 Hz, 3H), 0.89
(t, = 7.1 Hz, 3H)33C NMR (125MHz, CDCk) i 134.16, 134.13, 128.40, 126.53, 126.47,
125.51, 121.60, 106.83, 28.91, 24.40, 20.91, 14.37, 13.55.

2-Benzyt1,4,5,6tetrahydrocyclopentalb]pyrrole (6g) *:

Following the general procedure the title product was obtained apale
brown oil (45% vyield); '"H NMR (400 MHz, CDC#) 11 7.42 (s, 1H), 7.33
7.18 (m, 5H), 5.70 (s, 1H), 3.92 (s, 2H), 2i79.67 (m, 4H), 2.34 2.21
(m, 2H) *C NMR (100 MHz, CDC}) i 141.43, 135.83, 134.59, 128.72,
126.38, 126.32, 102.35, 35.37, 29.43, 26.98, 25.03.

Ph

=T
g ~
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2-Benzyt4,5,6,7#tetrahydro-1H-indole (6h)“:
H Following the general procedure thge title product was obtained apale
O\JAPh brown oil (30% yield);*H NMR (400 MHz, CDC$) i 7.341 7.19 (m 6H),
6h 5.69 (s, 1H), 3.90 (¢§,= 7.3 Hz, 2H), 2.53 2.36 (m, 4H), 2.05 1.99 (m,
4H); 13C NMR (100 MHz, CDC#) i 140.14, 128.88, 128.61, 128.09, 126.37, 126.26, 116.93,
105.78, 34.41, 23.90, 22.92, 22.75, 22.56.

2-Benzyt1,4,5,6,7,8nexahydrocycloheptap]pyrrole (6i)“:
H Following the general procedure thg title product was obtained agale
< Ph brown oil (35% yield);*H NMR (400 MHz, CDC#$) ti7.31 (s, 1H), 7.33
[ S 6i 7.17 (m, 5H), 5.67 (d) = 3.0 Hz, 1H), 3.86 (s] = 7.4 Hz, 2H), 2.54
2.48 (m, 4H), 1.82 1.77 (m, 2H), 1.68 1.64 (m, 4H);3C NMR (100

MHz, CDCk) 11140.36, 129.89, 128.81, 128.76, 126.41, 126.34, 121.52, 108.60, 34.30, 32.91,
30.96, 29.53, 28.24, 28.13.

2-Benzy}t5-((3S,8S,9S,10R,13S,14S,175)-3-methoxy-10,13dimethyl-2,3,4,7,8,9,10,111,2,
13,14,15,16,1Tetradecahydro-1H-cyclopentag]phenanthren-17-yl)-1H-pyrrole (7):
Following the general procedure tBe title product was
obtained as pale yellow 0il(35% yield);*H NMR (500
MHz, CDCk) i 7.53 (s, 1H), 7.33 (dd,= 10.2, 4.6 Hz,
2H), 7.23 (dd) = 15.3, 7.7 Hz, 3H), 5.90 (,= 2.8 Hz,
1H), 5.87 (tJ= 2.9 Hz, 1H), 5.40 5.37 (m, 1H), 3.97

(s, 2H), 3.38 (s, 3H), 3.09 (ddd= 11.3, 6.8, 4.6 Hz,
1H), 2.55 (tJ = 9.8 Hz, 1H), 2.44 2.40 (m, 1H), 2.22 2.15 (m, 2H), 2.04 1.94 (m, 3H),
1.92i 1.87 (m, 2H), 1.76 1.70 (m, 2H), 1.61 1.56 (m, 2H)1.47 (ddd,J=12.4, 9.7, 4.8 Hz,
3H), 1.31i 1.27 (m, 1H), 1.26 1.21 (m, 1H), 1.14 1.07 (m, 2H), 1.02 (s, 3H), 0.52 (s, 3H);
13C NMR (15 MHz, CDCh) & 140.95, 139.94, 132.28, 128.80, 128.55, 128.51, 126.27,
121.42, 106.23, 105.39, 80.31, 55.84, 558141, 50.15, 43.58, 38.70, 37.98, 37.23, 37.00,
34.17, 32.32, 31.89, 28.00, .26, 24.27, 20.92, 19.42, 12.9RMS (ESI): Calculated for
[C31H42NQ]* 444.3261 Found444.3160

Ph
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2-Phenylquinoline 8a) °:
Following the general procedure the title product was obtained as a
O \/ colourless solid75% yield); *H NMR (500 MHz, CDC4) i18.26 (d,J =
N 8.6 Hz, 1H), 8.22 8.18 (m, 3H), 7.91 (d] = 8.6 Hz, 1H), 7.86 (d] =
7.9 Hz, 1H), 7.76 () = 4.9 Hz, 1H), 7.58 7.54 (m, 3H), 7.50 (= 2.1
Hz, 1H); 13C NMR (125MHz, CDCk) Ui 157.41, 148.31, 139.72, 136.75, 129.69, 129.34,
129.33, 128.87, 127.66, 127.49, 127.20, 126.31, 119.07.

8a

2-(4-M ethoxyphenyl)quinoline (8b)&
Following the general procedure e title product was obtained
O \/ as acolourless soliq70% vyield); *H NMR (400 MHz, CDC}) U
N O 8.207 8.11 (m, 4H), 7.81 (dd] = 13.1, 8.4 Hz, 2H), 7.70 (§,=
8b OMe 7 Hz, 1H), 7.49 (t) = 7.5 Hz, 1H), 7.04 (d] = 8.8 Hz, 2H), 3.88
(s, 3H); *C NMR (100 MHz, CDCk) i 160.89, 157.00, 148.37, 136.71, 132.35, 129.64,

128.96, 127.51, 126.99, 125.97, 118.64, 114.26, 55.48.

2-(3-Methoxyphenyl)quinoline (8c) °:

Following the general procedure e title product was obtained

as acolourless 0i(90% yield);*H NMR (500 MHz, CDCJ) 118.23

(t, J= 8.5 Hz, 2H), 7.87 (dd] = 18.2, 8.3 Hz, 2H), 7.81 (s, 1H),

7.75 (ddJ = 14.8, 7.9 Hz, 2H), 7.56 (#,= 7.4 Hz, 1H), 7.47 (1]

= 7.9 Hz, 1H), 7.05 (dd] = 8.1, 2.3 Hz, 1H), 3.96 (s, 3H)*C NMR (125MHz, CDCE) i

160.16, 157.17, 148.24, 141.19, 136.70, 129.69, 127.49, 127.29, 126.36, 120.04, 119.16,
119.11, 115.40, 112.76, 112.70, 55.48.

OMe

2-(4-Ethylphenyl)quinoline (8d) &
Following the general procedure g title product was obtained as

S
O P acolourless solid74% yield); *H NMR (400 MHz, CDC#) 118.17
N O (t, J=8.0 Hz, 2H), 8.09 (d] = 6.8 Hz, 2H), 7.85 (d] = 8.7 Hz, 1H),

8d

7.81 (d,J=8.2 Hz, 1H), 7.71 (§ = 7.7 Hz, 1H), 7.50 ( = 7.5 Hz,
1H), 7.36 (d,) = 7.8 Hz, 2H), 2.73 (g] = 7.6 Hz, 2H), 1.29 (t] = 7.6 Hz, 3H)3C NMR (100
MHz, CDCh) Ui 157.50, 148.41, 145.83, 137.26, 136.73, 129.77, 129.65, 128.45, 127.64,
127.53, 127.19, 126.15, 119.00, 28.82, 15.66.
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2-(Naphthalen-2-yl)quinoline (8¢) &
Following the general procedure thge title product was obtained as

S
O P acolourless solid70% yield); *H NMR (500 MHz, CDCJ) Ui 8.65
N
. O (s, 1H), 8.41 (ddJ = 8.6, 1.7 Hz, 1H), 8.27 (dd,= 12.5, 8.6 Hz,
e

2H), 8.05 (dd,J = 15.8, 8.2 Hz, 3H), 7.93 (dd,= 5.9, 3.4 Hz, 1H),
7.88 (d,J = 7.9 Hz, 1H), 7.79 (ddd} = 8.3, 6.9, 1.3 Hz, 1H), 7.57 (dd= 6.4, 2.9 Hz, 3H);
13C NMR (125MHz, CDCh) & 157.20, 148.39, 136.99, 136.91, 133.88, 133.52, 129.78,
128.86, 128.62, 128.46, 127.76, 127.54, 127.25, 127.13, 126.75, 126.37, 119.19, 115.00.

2-(Pyridin -3-yl)quinoline (8f)°:

Following the general procedure the title product was obtained as a
colourless solid58% yield); *H NMR (400 MHz, CDC#) 19.34 (d,J =

1.6 Hz, 1H), 8.69 (dd] = 4.8, 1.5 Hz, 1H)8.531 8.48 (m, 1H), 8.26 (d,
J=8.5Hz, 1H), 8.17 (d] = 8.5 Hz, 1H), 7.86 (ddl = 12.8, 8.4 Hz, 2H),
7.75 (dddJ=8.4, 6.9, 1.4 Hz, 1H), 7.55 (dd#i= 8.1, 6.9, 1.1 Hz, 1H), 7.45 (ddi= 7.3, 4.8
Hz, 1H); 13C NMR (100 MHz, CDC#$) U 154.72, 150.29, 148.90, 148.45, 137.29, 135.23,
135.07, 130.10, 129.83, 127.65, 127.46, 126.89, 123.76, 118.62.

Nig S
8f N”

2-Methoxy-5,6-dihydrobenzolc]acridine (89):
Following the general procedure the title product was obtained as a
colourless solid (71% yieldjH NMR (400 MHz, CDC4) 1i8.17i 8.11
(t, 2H), 7.90 (s, 1H), 7.73 (d,= 8.1 Hz, 1H), 7.64 (ddl = 8.2, 7.1 Hz,

8g OMe 1H), 7.47 (ddJ=8.0, 7.0 Hz, 1H), 7.18 (d,= 8.3 Hz, 1H), 6.94 (dd)
= 8.3, 2.8 Hz, 1H), 3.96 (s, 3H), 3.13.06 (t, 2H), 2.96 2.90 (t, 2H):"*C NMR (100 MHz,
CDCl) U 159.16, 153.37, 147.63, 135.76, 133.80, 131.96, 130.77, 129.50, 129.09, 128.71,
128.00, 127.00, 126.18, 1038, 109.73, 55.67, 29.19, 27.64; HRMS (ESI): Calculated for
[C1eH16NQ]* 262.1226 Found262.1219

2-phenylpyridine (8h) ®:

N Following the general procedure e title product was obtained as@ourless
(l\lj\@ oil (55% yield); *H NMR (500 MHz, CDGJ) 118.73 (d,J = 4.5 Hz, 1H), 8.04 (dd,
sh J=6.1, 1.4 Hz, 2H), 7.77 (8,= 8.6 Hz, 2H), 7.54 7.47 (m, 4H)33C NMR (125
MHz, CDCEk) 01157.51, 145.19, 139.43, 136.79, 128.81, 128.54, 126.94, 122.13, 120.62.
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2-(4-Methoxyphenyl)pyridine (8i) °:

B Following the general procedure Aje title product was obtained as a
N® colourless 0i(4%% yield); *H NMR (500 MHz, CDCJ) (i 8.68 (d,J = 4.1 Hz,
8i o~

1H), 8.00i 7.95 (m, 2H), 7.73 (ddd, = 20.6, 13.4, 4.9 Hz, 1H), 7.20 (ddH,
=7.2,4.8, 1.2 Hz, 1H), 7.03 (d,= 8.9 Hz,2H), 6.96 (d,J = 8.9 Hz, 1H), 3.89 (s, 3H}C
NMR (125MHz, CDCE) i 160.45, 157.14, 149.50, 136.71, 132.03, 128.18, 121.43, 119.85,
114.12, 55.36.

2-(4-Ethylphenyl)pyridine (8j) °:
Following the general procedure Aje title product was obtained as a
Nig colourlessoil (53% vyield);*H NMR (500 MHz, CDCJ) i 8.70 (d,J = 4.6 Hz,
8 1H), 7.94 (dJ = 8.2 Hz, 1H), 7.79 7.72 (m, 1H), 7.34 (d] = 8.2 Hz, 1H),
7.317 7.14 (m, 4H), 2.67 (ddl = 15.6, 78 Hz, 2H), 1.32 1.29 (m, 3H)3C NMR (125MHz,
CDCl) Ut 157.55, 145.30, 136.87, 128.31, 126.86, 125.93, 121.79, 120.32, 115.00, 28.66,
15.53.

2,2"-Bipyridine (8k) %

B Following the general procedure e title product was obtained as@ourless

-

NN solid (48% yield)H NMR (500 MHz, CDGY) i8.70 (d.J = 4.0 Hz, H), 8.41 (t
=
B J=6.5Hz, M), 7.83 (tdJ = 7.8, 1.8 Hz, B), 7.32 (ddd,) = 7.3, 4.7, 1.0 Hz, B);
13C NMR (125MHz, CDCh) Ui 156.17,149.33, 136.97, 123.74, 121.12.

2-Propylpyridine (8l) %

B Following the general procedure e title product was obtained as@ourless

-

N oil (50% yield)iH NMR (500 MHz, CDC) 1i8.54 (d,J = 4.1 Hz, 1H), 7.60 (td]

8l = 7.7, 1.8 Hz, 1H), 7.16 (d,= 7.8 Hz, 1H), 7.11 (ddl = 6.9, 5.4 Hz, 1H), 2.81
2.77 (m, 2H), 1.81 1.72 (m, 2H), 0.90 (tJ = 6.9 Hz, 3H):X%C NMR (125MHz, CDCh) i
162.30, 149.17, 136.19, 122.75, 120.88, 40.40, 23.13, 13.84.
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[1.7] Copies of*H and 3C NMR spectra for selected compounds.
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