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General Expermrimental Methods

All of the reactions dealing with molecular oxygen and/or moisthre-sensitive reactions were carried out
under an atmosphere of nitrogen oven/flame-dried glassware and standard syringe/septa techniques.
Unless otherwise noted, all commercial reagents and solvents were obtained from the commercial
provider and used without further purification. Thin layer chromatography (TLC) was performed using
pre-coated silica gel 60 F254 MERCK. TLC plates were visualized by exposing UV light or by iodine
vapors. Organic solutions were concentrated by rotary evaporation on BUCHI-Switzerland; R-120 rotary
evaporator and vacuum pump V-710. Flash column chromatography was performed on Merck flash silica
gel 60-120 size. Melting points of solid compounds were determined on BUCHI-B-545-Switzerland
melting point apparatus. *H and **C NMR spectra were recorded with BRUKER 500 and 400 MHz NMR
instruments. Proton and carbon magnetic resonance spectra (*H NMR and **C NMR) were recorded using
tetramethylsilane (TMS) in the solvent of CDClI; as the internal standard (*H NMR: TMS at 0.00 ppm,
CDCl; at 7.26 ppm; “*C NMR: CDCl; at 77.0 ppm). All the NMR spectra were processed in
MestReNova. Mass spectra were recorded with VARIAN GC-MS-MS instrument. HRMS spectra were
recorded with LCMS-QTOF Module No. G 654A (UHD).

Table S1. Reaction Scope: Substitution at ring nitrogen?:

Pd(OAC), (10 mol%) / CO2nBu
Cu(OTf), (50 mol%)
N COBU  ppp, (20 mol%) N
| o B
NN DMSO/1,4-dioxane (3: 1) NN
R tt, 0y, 4-12 h R
C3-alkenylation
entry | R yield® (%)
1 H n.r.
2 Bn 40
4 Boc n.r.
5 Ts n.r.
6 Ac n.r
7 Me 80
8 Et 60
9 Ar 30

*Reaction conditions: N-R-7-azaindole (1.0 equiv), alkene (2.0 equiv), Pd(OAc); (10 mol %),
PPh; (20 mol %), Cu(OTf), (50 mol %), O, (balloon), DMSO/1,4-dioxane (3:1, 1mL),
bisolated yield, n.r. = no reaction.




Table S2: Screening studies with palladium catalysts®:

CO,nBu
Pd(OAc), (10 mol%) —
Cu(OTf), (50 mol %)
m CO,nBu | A\
Z~N ( PPh; (20 mol %), O, N/ N
p DMSO/1,4-Dioxane (3:1),rt 5 PMB
2a
entry | Pd-catalyst L oxidant yield® (%)
1 T Cu(OTf), n.r
2 Pd(TFA), PPh; Cu(OTf), n.r
3 Pd(PPh3)2CI2 PPh3 CU(OTf)2 5
5 Pd(MeCN),Cl, | PPh; Cu(OTf), 20
6 Pd,(dba)s PPh, Cu(OTf), n.r

®Reaction conditions: N-PMB-7-azaindole (1.0 equiv), alkene (2.0 equiv), Pd-catalyst (10 mol%),
PPh; (20 mol %), Cu(OTf), (50 mol %), DMSO/1,4-dioxane (3:1, 1mL), O, (balloon), rt, 12 h;
b|solated yield, n.r. =no reaction.

Table S3: Optimization by varying catalyst loading®:

CO,nBu
d(OAc) (X mol%) —
Cu(OTf), (X mol %)

m CO,nBu | N

Z~N r PPh; (20 mol %), O, N7 N
p DMSO/1,4-Dioxane (3:1),rt 5 PMB

entry | Pd-catalyst oxidant yield® (%)

1 Pd(OAC), (3 mol%) Cu(OTf), (40 mol%) 30
2 Pd(OACc), (5 mol%) Cu(OTf), (50 mol%) 50
3 Pd(OAc), (10 mol%) | Cu(OTf), (20 mol%) 55
4 Pd(OAc), (10 mol%) | Cu(OTf), (40 mol%) 70
5 Pd(OAC), (10 mol%) Cu(OTf), (50 mol%) 80
6° Pd(OAC), (10 mol%) Cu(OTf), (20 mol%) n.r

®Reaction conditions: N-PMB-7-azaindole (1.0 equiv), alkene (2.0 equiv), Pd-catalyst (X mol%),
PPh; (20 mol %), Cu(OTf), (X mol %), DMSO/1,4-dioxane (3:1, 1mL), O, (balloon), rt;
®Isolated yield, ‘catechol (20 mol %) as a oxygen activator,® n.r. = no reaction.

(1) Synthesis of Stating materials:
(i) General Procedure for the synthesis of N-alkyl-7-Azaindole stating materials

NaH (1.2 equiv)
H

RX (1.1 equiv) N \

DMF,0 °C - rt R
1 equiv 1-2h R = Me, Et, Bn, PMB,

1,2 3.

A dried round bottom flask equipped with a magnetic stirrer bar was charged 7-azaindole (1g, 8.47 mol)
and DMF (5 mL) under nitrogen atmosphere. The reaction mixture was cool down to 0 °C and NaH (1.2
equiv) was added and stirred for 1 h. After 1 h stirring alkyl halide (iodide, bromide, chloride) (1.1 equiv)

was added and continued the stirring for another 1 h. After completion of the reaction it was quenched



with ice cold water (50 mL) and was extracted with ethyl acetate (3 x 50 mL). The combined organic
layer was dried over Na,SO, the solvent was removed under reduced pressure to give N-alkyl-7-

azaindoles in guantitative yield.

1-Benzyl-1H-pyrrolo[2,3-b]pyridine:

White semi solid; *H NMR (400 MHz, CDCl5) & 8.35 (dd, J = 4.6, 1.2 Hz, 1H), 7.91 (dd, J = 7.8, 1.4 Hz,
1H), 7.29 (d, J = 6.6 Hz, 1H), 7.26 (d, J = 4.4 Hz, 2H), 7.19 (d, J = 6.7 Hz, 2H), 7.16 (d, J = 3.5 Hz, 1H),
7.07 (dd, J = 7.8, 4.7 Hz, 1H), 6.47 (d, J = 3.5 Hz, 1H), 5.50 (s, 2H); *C NMR (125 MHz, CDCl;) &
147.7, 143.0, 137.9, 128.9, 128.7, 128.0, 127.6, 127.5, 120.5, 115.9, 100.1, 47.8; HRMS (ESI): Calcd for
C1H13N; [M + H]": 209.1073, found: 209.1073.

m
NT TN
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1-(4-Methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:

Colorless liquid; "H NMR (400 MHz, CDCls) § 8.25 (d, J = 4.0 Hz, 1H), 7.81 (d, J = 7.7 Hz, 1H), 7.07 (d,
J=3.5Hz, 1H), 7.05 (d, J = 5.3 Hz, 2H), 6.97 (dd, J = 7.8, 4.7 Hz, 1H), 6.72 (d, J = 8.5 Hz, 2H), 6.35 (d,
J = 3.5 Hz, 1H), 5.32 (s, 2H), 3.65 (s, 3H); *C NMR (125 MHz, CDCl,) & 159.1, 147.5, 142.9, 129.8,
129.0, 128.9, 127.8, 120.6, 115.8, 114.0, 100.0, 55.2, 47.3; HRMS (ESI): Calcd for C;sHysN,O [M + H]*:
239.1179, found: 239.1175

Br
T
N~ N
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5-Bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:

Pale yellow liquid; *H NMR (400 MHz, CDCls) § 8.36 (d, J = 2.0 Hz, 1H), 8.02 (d, J = 2.0 Hz, 1H), 7.17
(d, J = 3.8 Hz, 1H), 7.16 (d, J = 4.2 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 6.40 (d, J = 3.5 Hz, 1H), 5.38 (s,
2H), 3.77 (s, 3H); **C NMR (125 MHz, CDCls) & 159.2, 146.0, 143.4, 130.8, 130.2, 129.2, 129.0, 122.0,
114.1, 111.6, 99.5, 55.3, 47.5; HRMS (ESI): Calcd for CisH14BrN,O [M + H]* : 317.0284, found:

317.0282
Cl

4-Chloro-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:



Pale yellow solid; m.p. 160-163 °C; 'H NMR (400 MHz, CDCl) 6 8.23 (d, J =5.2 Hz, 1H), 7.19 (d, J =
3.7 Hz, 1H), 7.18 (d, J = 1.4 Hz, 2H), 7.19 (d, J = 3.7 Hz, 1H), 6.83 (d, J = 8.6 Hz, 2H), 6.56 (d, J = 3.5
Hz, 1H), 5.41 (s, 2H), 3.77 (s, 3H); *C NMR (125 MHz, CDCl3) & 157.9, 146.8, 141.9, 134.6, 128.0,
127.6, 126.9, 118.4, 114.6, 112.8, 97.2, 53.9, 46.4; HRMS (ESI): Calcd for C;sHuCIN,O [M + H]" :
273.0789, found: 273.0789.

(ii) General Procedure for the synthesis of Suzuki-coupling products®:

(General Procedure A)

A solution of 5-Br-N-alkyl-7-azindole (100 mg, 0.315 mmol), boronic acid (42.31 mg, 0.34 mmol),
K,CO; (130.69 mg, 0.94 mmol) and PdCly(dppf) (23.04 mg, 0.03 mmol) ) in 1,4-dioxane:water (3:1, 1
mL ) was heated to 70 °C for 3-4 h under N, atmosphere, after the reaction was completed (monitored by
TLC). The reaction was allowed to cool to room temperature, diluted with EtOAc (30 mL) filtered
through a plug of celite and was concentrated under vacuum. The residue product was purified by silica
gel column chromatography (hexane/EtOAc, 98:2-97:3) to give desired product (55-75%).

%
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1-(4-Methoxybenzyl)-5-phenyl-1H-pyrrolo[2,3-b]pyridine:

White solid; m.p. 158-159 °C; *H NMR (400 MHz, CDCl3) § 8.59 (d, J = 2.0 Hz, 1H), 8.10 (d, J = 2.0
Hz, 1H), 7.63 (d, J = 7.2 Hz, 2H), 7.47 (t, J = 7.6 Hz, 2H), 7.36 (t, J = 7.4 Hz, 1H), 7.20 (d, J = 5.0 Hz,
1H), 7.19 (d, J = 3.5 Hz, 2H), 6.84 (d, J = 8.7 Hz, 2H), 6.51 (d, J = 3.5 Hz, 1H), 5.45 (s, 2H), 3.77 (s,
3H); *C NMR (100 MHz, CDCl3) & 159.1, 147.1, 142.3, 139.7, 139.5, 129.6, 128.9, 128.9, 128.5, 127.4,
126.9, 120.6, 115.4, 114.1, 100.2, 55.2, 47.5; HRMS (ESI): Calcd for C»H;oN,O [M + H]*: 315.1492,
found: 315.1490.

o0
NZ N
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1-(4-Methoxybenzyl)-5-(naphthalen-2-yl)-1H-pyrrolo[2,3-b]pyridine:

White solid; m.p. 110-112 °C; "H NMR (400 MHz, CDCl3) & 8.71 (d, J = 2.1 Hz, 1H), 8.22 (d, J = 2.1 Hz,
1H), 8.07 (s, 1H), 7.95 (d, J = 8.5 Hz, 1H), 7.92 (d, J = 7.7 Hz, 1H), 7.88 (d, J = 7.6 Hz, 1H), 7.79 (dd, J
=8.5, 1.8 Hz, 1H), 7.53 (dd, J = 6.8, 1.4 Hz, 1H), 7.50 (dd, J = 7.4, 1.7 Hz, 1H), 7.23 (d, J = 4.5 Hz, 1H),
7.22 (d, J = 3.7 Hz, 2H), 6.86 (d, J = 8.7 Hz, 2H), 6.54 (d, J = 3.5 Hz, 1H), 5.48 (s, 2H), 3.78 (s, 3H); **C
NMR (125 MHz, CDCl3) 6 158.1, 146.2, 141.6, 136.0, 132.7, 131.3, 128.7, 128.4, 127.9, 127.6, 127.0,
126.6, 126.5, 125.3, 124.9, 124.8, 119.6, 113.0, 99.2, 54.2, 46.5; HRMS (ESI): Calcd for C,sH2;N,O [M +
H]": 365.1649, found: 365.1644.
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5-(Benzo[d] [1,3]dioxol-5-yl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:

White solid; m.p. 118-119 °C; *"H NMR (400 MHz, CDCl3) & 8.51 (d, J = 2.1 Hz, 1H), 8.00 (d, J = 2.1 Hz,
1H), 7.20 (s, 1H), 7.18 (d, J = 3.3 Hz, 2H), 7.09 (d, J = 1.6 Hz, 1H), 7.06 (dd, J = 8.0, 1.8 Hz, 1H), 6.91
(d, J=7.9 Hz, 1H), 6.84 (d, J = 8.7 Hz, 2H), 6.48 (d, J = 3.5 Hz, 1H), 6.00 (s, 2H), 5.44 (s, 2H), 3.76 (s,
3H); °C NMR (125 MHz, CDCls) & 159.1, 148.2, 148.0, 146.8, 135.3, 134.0, 129.7, 129.4, 128.9, 127.6,
120.4, 120.2, 114.4, 113.8, 108.7, 108.0, 107.5, 101.1, 55.8, 47.4; HRMS (ESI): Calcd for C»,H;9N,05 [M
+ H]": 359.1390, found: 359.1387,

S X
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5-(Benzo[b]thiophen-2-yl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:

White solid; m.p. 118-119 °C; *H NMR (400 MHz, CDCl3) & 8.66 (d, J = 2.0 Hz, 1H), 8.12 (d, J = 2.1 Hz,
1H), 7.76 (d, J = 7.8 Hz, 1H), 7.71 (d, J = 8.2 Hz, 1H), 7.44 (d, J = 6.8 Hz, 1H), 7.29 (d, J = 7.3 Hz, 1H),
7.24 (d,J = 6.9 Hz, 1H), 7.13 (d, J = 2.7 Hz, 1H), 7.11 (d, J = 2.0 Hz, 2H), 6.77 (d, J = 8.6 Hz, 2H), 6.43
(d, = 3.5 Hz, 1H), 5.36 (s, 2H), 3.69 (s, 3H); *C NMR (125 MHz, CDCls) & 158.1, 146.5, 141.7, 140.6,
139.8, 138.3, 128.5, 127.9, 125.7, 123.5, 123.0, 122.3, 122.0, 121.1, 119.4, 117.9, 113.1, 99.4, 54.2, 6.5;
HRMS (ESI): Calcd for C,3H19N,0S [M + H]*: 371.1213, found: 371.1210.

S
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1-(4-Methoxybenzyl)-5-(thiophen-3-yl)-1H-pyrrolo[2,3-b]pyridine:

Semi solid; *H NMR (400 MHz, CDCls) § 8.62 (d, J = 1.8 Hz, 1H), 8.09 (d, J = 1.9 Hz, 1H), 7.45 (d, J =
1.4 Hz, 1H), 7.43 (d, J = 1.9 Hz, 2H), 7.21 (s, 1H), 7.18 (d, J = 3.6 Hz, 2H), 6.84 (d, J = 8.6 Hz, 2H), 6.49
(d, J = 3.5 Hz, 1H), 5.44 (s, 2H), 3.78 (s, 3H); **C NMR (100 MHz, CDCl3) § 159.1, 147.0, 141.9, 140.6,
129.7 129.0, 128.6, 126.6, 126.4, 126.1, 119.8, 119.6, 114.1, 113.9, 100.2, 55.3, 47.5; HRMS (ESI):
Calcd for Cy9H37N,0S [M + H]": 321.1056, found: 321.1060.
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1-Methyl-5-phenyl-1H-pyrrolo[2,3-b]pyridine:
White solid; m.p. 200-202 °C; *H NMR (400 MHz, CDCl,) & 8.47 (d, J = 1.8 Hz, 1H), 7.95 (d, J = 2.0 Hz,
1H), 7.50 (d, J = 7.2 Hz, 2H), 7.34 (t, J = 7.6 Hz, 2H), 7.22 (t, J = 7.4 Hz, 1H), 7.05 (d, J = 3.4 Hz, 1H),
6.36 (d, J = 3.4 Hz, 1H), 3.77 (s, 3H); *C NMR (125 MHz, CDCl;) & 147.4, 142.3, 139.8, 129.8, 129.3,
128.9, 127.5, 127.3, 126.9, 120.5, 99.6, 31.4; HRMS (ESI): Calcd for Cy4,Hy;N, [M + H]* : 208.1000,
found: 208.1008.
MeO
D
N"TN
Me
1-Methyl-5-(p-tolyl)-1H-pyrrolo[2,3-b]pyridine:
White solid; m.p. 190-191 °C; *H NMR (400 MHz, CDCls) & 8.53 (d, J = 2.0 Hz, 1H), 8.03 (d, J = 2.0 Hz,
1H), 7.54 (d, J = 8.7 Hz, 2H), 7.20 (d, J = 3.4 Hz, 1H), 7.01 (d, J = 8.7 Hz, 2H), 6.48 (d, J = 3.4 Hz, 1H),
3.91 (s, 3H), 3.86 (s, 3H); *C NMR (100 MHz, CDCl5) § 159.0, 147.2, 142.0, 132.3, 129.7, 129.0, 128.4,
126.8, 120.5, 114.4, 99.5, 55.3, 31.3; HRMS (ESI): Calcd for CisHisN,O [M + H]*: 239.1179, found:
239.1180.
Direct Site-selective C3-alkenylation of 7-Azaindoles:

Ry
Pd(OAc), (10 mol%) __

Cu(OTf), (50 mol%)

SNPN DMSO/ 4-dioxane (3:1) S\ PN
R R

N
rt, Oy, 4-12 h

(1) General Procedure for Intermolecular Site-selective C-3 alkenylation of N-alkyl-7-azaindoles
(General Procedure B)

N-alkyl-7-azaindole (100 mg, 0.420 mmol), alkene (110.9 mg, 0.840 mmol), Pd(OAC), (9.4 mg 0.042
mmol), PPh; (22.1 mg 0.084 mmol), and Cu(OTf), (76.1 mg 0.210 mmol), were added to a round bottom
flask. The flask was placed under vacuum and purged with O, trice. The reaction mixture was stirred for
4-12 h at room temperature. The progress of the reaction was monitored by TLC and after completion of
the reaction, the solvent was removed under reduced procedure and the residue was diluted with EtOAc
(20 mL) filtered through a plug of celite. Total organic portion was concentrated and purified via column
chromatography through silicagel using hexane-EtOAc or CHCI3/MeOH as eluent to provide the desired
alkenyl product.



By following general procedure B the following C-3 alkenyl N-alkyl-7-azaindole derivatives (3a-v, 5a-i,
7a-r) have been synthesized.
CO,nBu

DA

N° N

3a

\\©\0Me

(E)-Butyl 3-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3a):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 92:8); to obtain the product as white solid; Yield: 367 mg (80%); m.p. 136-137 °C; 'H
NMR (400 MHz, CDCls) 4 8.42 (dd, J = 4.5, 0.9 Hz, 1H), 8.21 (dd, J = 7.9, 1.0 Hz, 1H), 7.78 (d, J = 16.0
Hz, 1H), 7.42 (s, 1H), 7.23 (d, J = 1.7 Hz, 1H), 7.20 (d, J = 6.1 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 6.36 (d,
J =16.0 Hz, 1H), 5.42 (s, 2H), 4.20 (t, J = 6.7 Hz, 2H), 3.79 (s, 3H), 1.73 — 1.63 (m, 2H), 1.44 (dq, J =
14.6, 7.4 Hz, 2H), 0.96 (t, J = 7.4 Hz, 3H); *C NMR (125 MHz, CDCl;) & 167.4, 159.5, 149.0, 143.8,
136.7, 136.6, 129.4, 128.18, 127.5, 118.3, 116.9, 114.9, 114.3, 111.2, 64.1, 55.3, 48.1, 30.8, 19.2, 13.8;
HRMS (ESI): Calcd for CyH3sN203 [M + H]": 365.1860, found: 365.1858.

CO,Et

NN
N N
" O

OMe
(E)-Ethyl 3-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3b):
Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 92:8); to obtain the product as white solid; Yield: 167 mg (79%); m.p. 109-110 °C; ‘H
NMR (400 MHz, CDCl3) 6 8.42 (d, J = 4.5 Hz, 1H), 8.21 (d, J = 7.9 Hz, 1H), 7.78 (d, J = 16.0 Hz, 1H),
7.42 (s, 1H), 7.24 — 7.23 (m, 1H), 7.20 (d, J = 1.8 Hz, 2H), 6.86 (d, J = 8.5 Hz, 2H), 6.36 (d, J = 16.0 Hz,
1H), 5.42 (s, 2H), 4.25 (q, J = 7.1 Hz, 2H), 3.79 (s, 3H), 1.33 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz,
CDCl3) 6 167.9, 159.4, 148.7, 144.1, 137.6, 131.6, 129.3, 128.8, 128.6, 118.4, 117.3, 114.3, 113.8, 111.0,
60.2, 55.3, 47.6, 14.4; HRMS (ESI): Calcd for C,H»1N,O3 [M + H]": 337.1547, found: 337.1545.

CO,Me

N
N~ N
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(E)-Methyl 3-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3c):
Prepared as shown in general procedure B Crude reaction mixture was purified on a silicagel column

(Hexane/EtOAc, 91:9); to obtain the product as white solid; Yield: 206 mg (76%); m.p. 135-137 °C; 'H
NMR (400 MHz, CDCl3) 4 8.42 (dd, J = 4.7, 1.3 Hz, 1H), 8.19 (dd, J = 7.9, 1.3 Hz, 1H), 7.79 (d, J = 16.0



Hz, 1H), 7.43 (s, 1H), 7.24 — 7.21 (m, 1H), 7.21 (d, J = 2.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 6.36 (d, J =
16.0 Hz, 1H), 5.42 (s, 2H), 3.79 (s, 3H), 3.79 (s, 3H); *C NMR (125 MHz, CDCls) § 169.5, 160.6, 149.8,
145.3, 139.0, 132.9, 130.5, 130.0, 129.8, 119.6, 118.6, 115.4, 114.5, 112.0, 56.5, 52.7, 48.8; HRMS
(ESI): Calcd for C1gH1oN,05 [M + H]™: 323.1390, found: 323.1389.

CONM62
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(E)-3-(1-(4-Methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-N,N-dimethylacrylamide (3d): Prepared
as shown in general procedure B Crude reaction mixture was purified on a silicagel column
(CHCIy/MeOH, 90:10); to obtain the product as white solid; Yield: 138 mg (70%); m.p. 145-146 °C; 'H
NMR (500 MHz, CDCl;) & 8.39 (d, J = 3.8 Hz, 1H), 8.14 (d, J = 7.6 Hz, 1H), 7.79 (d, J = 15.4 Hz, 1H),
7.43 (s, 1H), 7.19 (d, J = 8.1 Hz, 2H), 7.18 — 7.16 (m, 1H). 6.83 (d, J = 8.4 Hz, 2H), 6.79 (d, J = 15.4 Hz,
1H), 5.40 (s, 2H), 3.75 (s, 3H), 3.17 (s, 3H), 3.06 (s, 3H); *C NMR (125 MHz, CDCl5) 5 167.5, 159.3,
148.5, 143.9, 135.4, 130.8, 129.2, 128.9, 128.6, 118.6, 117.0, 114.2, 113.0, 111.5, 55.3, 47.5, 37.5, 36.0;
HRMS (ESI): Calcd for C,0H2N30, [M + H]*: 336.1707, found: 336.1700.

PO(OEt),

DA
N” N
v

OMe
(E)-Diethyl (2-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)vinyl)phosphonate (3e):
Prepared as shown in general procedure B Crude reaction mixture was purified on a silicagel column
(CHCIly/MeOH, 90:10); to obtain the product as colourless semi solid; Yield: 42 mg (50%); *H NMR (400
MHz, CDCl5) & 8.34 (d, J = 4.7 Hz, 1H), 8.11 (d, J = 7.9 Hz, 1H), 7.43 (dd, J = 17.3, 3.1 Hz, 1H), 7.32 (s,
1H), 7.19 (d, J = 2.5 Hz, 2H), 7.13 — 7.08 (m, 1H), 6.78 (d, J = 8.6 Hz, 2H), 5.99 (t, J = 17.9 Hz, 1H),
5.34 (s, 2H), 4.08 — 3.92 (m, 4H), 3.71 (s, 3H), 1.27 — 1.22 (m, 6H): *C NMR (125 MHz, CDCls) § 159.4,
148.5, 144.1, 139.3, 131.1, 129.3, 128.6, 128.0, 126.0, 118.3, 117.3, 114.2, 114.1, 61.7, 60.4, 55.3, 47.6,
16.5, 16.4; HRMS (ESI): Calcd for Cy;H,N,O4P [M + H]": 401.1625, found: 401.1622.

SO,(OPh)

I
N” N
" O
OMe
(E)-phenyl 2-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)ethenesulfonate (3f): Prepared as

shown in general procedure B Crude reaction mixture was purified on a silicagel column (Hexane/EtOAc,



85:15); to obtain the product as colourless semi solid; Yield: 78 mg (55%); *H NMR (400 MHz, CDCl5) &
8.45 (dd, J = 4.7, 1.4 Hz, 1H), 8.06 (dd, J = 8.0, 1.5 Hz, 1H), 7.56 (d, J = 15.4 Hz, 1H), 7.43 (s, 1H), 7.37
—7.28 (m, 2H), 7.27 — 7.23 (m, 5H), 7.22 (d, J = 6.6 Hz, 1H), 6.86 (d, J = 8.7 Hz, 2H), 6.70 (d, J = 15.5
Hz, 1H), 5.40 (s, 2H), 3.78 (s, 3H); **C NMR (125 MHz, CDCl;) & 161.0, 151.2, 150.1, 146.1, 140.8,
135.1, 131.2, 131.0, 130.8, 130.0, 129.4, 128.9, 128.5, 124.0, 119.4, 116.0, 115.8, 115.4, 56.7, 49.3;
HRMS (ESI): Calcd for C,3H2;N,0,S [M + H]*: 421.1217, found: 421.1213.

CN

TN
N” N
3g \\Q

OMe
(E)-3-(1-(4-Methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylonitrile (3g):
Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 94:6); to obtain the product as white solid; Yield: 58 mg (40%); m.p. 88-89 °C; 'H
NMR (500 MHz, CDCls;) & 8.44 (d, J = 4.7 Hz, 1H), 8.06 (d, J = 7.9 Hz, 1H), 7.42 (d, J = 16.5 Hz, 1H),
7.25 (s, 1H), 7.24 (d, J = 2.4 Hz, 2H), 7.22 (d, J = 2.8 Hz, 1H), 6.87 (d, J = 8.5 Hz, 2H), 5.70 (d, J = 16.5
Hz, 1H), 5.42 (s, 2H), 3.79 (s, 4H); *C NMR (125 MHz, CDCl;) & 159.5, 148.6, 144.6, 143.2, 131.5,
129.4,128.4, 128.3, 119.5, 117.7, 114.3, 110.6, 90.9, 55.3, 47.7; HRMS (ESI): Calcd for C1gH1sN3;O [M +
H]*: 289.1215, found: 289.1214.

CO,nBu

Br

TN
N” N
0

OMe
(E)-Butyl 3-(5-bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3h):
Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 94:6); to obtain the product as white solid; Yield: 594 mg (85%); m.p. 140-141 °C; 'H
NMR (400 MHz, CDCly) 6 8.43 (s, 1H), 8.31 (s, 1H), 7.71 (d, J = 16.0 Hz, 1H), 7.42 (s, 1H), 7.21 (d, J =
8.2 Hz, 2H), 6.86 (d, J = 7.2 Hz, 2H), 6.31 (d, J = 16.0 Hz, 1H), 5.37 (s, 2H), 4.20 (t, J = 6.6 Hz, 2H),
3.79 (s, 3H), 1.73 — 1.64 (m, 2H), 1.44 (dg, J = 15.3, 7.7 Hz, 2H), 0.97 (t, J = 7.3 Hz, 3H); *C NMR
(125 MHz, CDCls) 6 165.3, 157.2, 144.6, 142.4, 134.4, 130.1, 128.6, 127.0, 125.9, 117.4, 112.1, 112.0,
111.0, 108.1, 61.9, 53.0, 45.6, 28.5, 16.9, 11.5; HRMS (ESI): Calcd for CxHxBrN,O; [M + H]" :

443.0965, found: 443.0960.
COztBU

Br

N
N7 N
3i
OMe
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(E)-ter-Butyl3-(5-bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3i):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 94:6); to obtain the product as white solid; Yield: 237 mg (85%); m.p. 147-148 °C; 'H
NMR (400 MHz, CDCl3) 8 8.42 (d, J = 2.0 Hz, 1H), 8.30 (d, J = 2.0 Hz, 1H), 7.62 (d, J = 16.0 Hz, 1H),
7.39 (s, 1H), 7.20 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 6.24 (d, J = 16.0 Hz, 1H), 5.37 (s, 2H),
3.79 (s, 3H), 1.53 (s, 9H); *C NMR (125 MHz, CDCls) & 166.9, 159.5, 146.9, 144.6, 135.7, 132.2, 130.9,
129.3, 128.3, 119.7, 116.5, 114.3, 113.2, 110.5, 80.2, 55.3, 47.8, 28.3; HRMS (ESI): Calcd for
CaH24BrN,O; [M + H]" : 443.0965, found: 443.0954.

(E)-Ethyl 3-(5-bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3j): Prepared as
shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 93:7); to obtain the product as white solid; Yield: 163 mg (83%); m.p. 179-181 °C; ‘H
NMR (400 MHz, CDCl3) 8 8.43 (d, J = 2.0 Hz, 1H), 8.31 (d, J = 2.0 Hz, 1H), 7.72 (d, J = 16.0 Hz, 1H),
7.41 (s, 1H), 7.21 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 6.31 (d, J = 16.0 Hz, 1H), 5.37 (s, 2H),
4.26 (9, J = 7.1 Hz, 2H), 3.79 (s, 3H), 1.34 (t, J = 7.1 Hz, 3H); **C NMR (125 MHz, CDCl5) & 167.6,
159.5, 147.0, 144.7, 136.8, 132.5, 130.9, 129.4, 128.2, 119.7, 114.5, 114.3, 113.4, 110.4, 60.3, 55.3, 47.9,
14.4; HRMS (ESI): Calcd for CyH»BrN,O3 [M + H]*: 415.0652, found: 415.0649.

COzMe

Br.

DA
NN
S

OMe
(E)-Methyl 3-(5-bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3k): Prepared
as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 93:7); to obtain the product as white solid; Yield: 253 mg (80%); m.p. 127-129 °C; 'H
NMR (400 MHz, CDCl3) & 8.43 (d, J = 2.0 Hz, 1H), 8.30 (d, J = 2.0 Hz, 1H), 7.73 (d, J = 16.0 Hz, 1H),
7.42 (s, 1H), 7.21 (d, J = 8.6 Hz, 2H), 6.86 (d, J = 8.6 Hz, 2H), 6.31 (d, J = 16.0 Hz, 1H), 5.37 (s, 2H),
3.80 (s, 2H), 3.79 (s, 3H); *C NMR (100 MHz, CDCl5) & 168.0, 159.7, 147.0, 144.8, 137.0, 132.5, 130.9,
129.3, 128.2, 119.7, 114.3, 114.0, 113.4, 110.4, 55.3, 51.5, 47.9; HRMS (ESI): Calcd for Cy9H;sBrN,O;
[M + H]": 401.0496, found: 401.0492.
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CN

Br.
TTC
N7 N

3l
OMe

(E)-3-(5-Bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylonitrile (31):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 96:4); to obtain the product as white solid; Yield: 58 mg (50%); m.p. 82-83 °C; 'H
NMR (400 MHz, CDCls) & 8.45 (d, J = 2.0 Hz, 1H), 8.16 (d, J = 2.0 Hz, 1H), 7.40 (s, 1H), 7.36 (d, J =
16.7 Hz, 1H), 7.21 (d, J = 8.6 Hz, 2H), 6.87 (d, J = 8.8 Hz, 2H), 5.65 (d, J = 16.6 Hz, 1H), 5.37 (s, 2H),
3.79 (s, 3H); BC NMR (125 MHz, CDCl3) 6 159.7, 146.9, 145.2, 142.5, 132.3, 130.5, 129.5, 128.7, 127.9,
119.1, 114.4, 114.0, 110.0, 91.8, 55.3, 48.0; HRMS (ESI): Calcd for CigH14BrN;O [M + H]*: 367.0320,

found: 367.0318.

COanU
Cl

X

7

A\
N N
s

OMe

(E)-Butyl 3-(4-chloro-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3m):
Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 91:9); to obtain the product as white solid; Yield: 133 mg (70%); m.p. 120-123 °C; 'H
NMR (400 MHz, CDCl3) 6 8.41 (d, J = 16.0 Hz, 1H), 8.24 (d, J = 5.1 Hz, 1H), 7.57 (s, 1H), 7.21 (d, J =
8.5 Hz, 2H), 7.16 (d, J = 5.1 Hz, 1H), 6.87 (d, J = 8.5 Hz, 2H), 6.20 (d, J = 15.9 Hz, 1H), 5.41 (s, 2H),
4.19 (t, J = 6.6 Hz, 2H), 3.80 (s, 3H), 1.72 - 1.63 (m, 2H), 1.43 (dqg, J = 14.6, 7.4 Hz, 2H), 0.96 (t, J=7.4
Hz, 3H); 3C NMR (125 MHz, CDCl3) & 167.4, 159.5, 148.9, 143.8, 136.7, 136.5, 129.4, 128.2, 127.5,
118.3, 116.9, 114.9, 114.3, 111.1, 64.1, 55.3, 48.1, 30.8, 19.2, 13.8; HRMS (ESI): Calcd for

CaoH24CIN,O; [M + H]* : 399.1470, found: 399.1481.
CO,Me

(E)-Methyl 3-(4-chloro-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3n):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 91:9); to obtain the product as white solid; Yield: 95 mg (66%); m.p. 130-131 °C; 'H
NMR (400 MHz, CDCl3) & 8.40 (d, J = 16.0 Hz, 1H), 8.24 (d, J = 5.1 Hz, 1H), 7.57 (s, 1H), 7.21 (d, J =
8.6 Hz, 2H), 7.16 (d, J = 5.1 Hz, 1H), 6.87 (d, J = 8.7 Hz, 2H), 6.20 (d, J = 16.0 Hz, 1H), 5.41 (s, 2H),
3.79 (s, 3H), 3.78 (s, 3H); *C NMR (125 MHz, CDCls) & 167.8, 159.5, 148.9, 143.8, 136.8, 136.7, 129.4,
128.2, 127.7, 118.3, 116.9, 114.4, 114.3, 111.0, 55.3, 51.5, 48.0; HRMS (ESI): Calcd for C;9H;;CIN,O3
[M + H]": 356.0928, found: 356.0926.
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(E)-Butyl 3-(1-(4-methoxybenzyl)-5-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (30):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 92:8); to obtain the product as white solid; Yield: 152 mg (70%); m.p. 130-131 °C; 'H
NMR (400 MHz, CDCl3) 8 8.64 (d, J = 1.9 Hz, 1H), 8.34 (d, J = 1.9 Hz, 1H), 7.81 (d, J = 16.0 Hz, 1H),
7.65 (d, J =7.3 Hz, 2H), 7.51 (t, J = 7.6 Hz, 2H), 7.46 (s, 1H), 7.41 (t, J = 7.3 Hz, 1H), 7.25 (d, J = 9.4
Hz, 2H), 6.88 (d, J = 8.6 Hz, 2H), 6.40 (d, J = 16.0 Hz, 1H), 5.45 (s, 2H), 4.20 (t, J = 6.7 Hz, 2H), 3.79 (s,
3H), 1.78 — 1.63 (m, 2H), 1.44 (dq, J = 14.7, 7.4 Hz, 2H), 0.96 (t, J = 7.4 Hz, 3H); **C NMR (125 MHz,
CDCl3) 6 165.8, 157.3, 145.9, 141.3, 136.9, 135.3, 130.0, 129.1, 127.1, 126.8, 126.4, 125.4, 125.2, 125.1,
116.2, 112.1, 111.8, 109.0, 62.0, 53.1, 45.6, 28.7, 17.0, 11.6; HRMS (ESI): Calcd for C,gH2gN,03 [M +
H]*: 441.2173, found: 441.2173.

CO,Me

TN

N N

3p

\\©\OM9

(E)-Methyl 3-(1-(4-methoxybenzyl)-5-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3p):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 92:8); to obtain the product as white solid; Yield: 159 mg (70%); m.p. 120-121 °C; ‘H
NMR (400 MHz, CDCl3) 4 8.64 (d, J = 1.9 Hz, 1H), 8.33 (d, J = 2.0 Hz, 1H), 7.82 (d, J = 16.0 Hz, 1H),
7.64 (d, J =7.3 Hz, 2H), 7.50 (t, J = 7.6 Hz, 2H), 7.45 (s, 1H), 7.40 (t, J = 7.4 Hz, 1H), 7.24 (d, J = 8.8
Hz, 2H), 6.87 (d, J = 8.6 Hz, 2H), 6.41 (d, J = 16.0 Hz, 1H), 5.44 (s, 2H), 3.80 (s, 4H), 3.78 (s, 3H); ©°C
NMR (125 MHz, CDCl3) 6 168.3, 159.5, 148.2, 143.6, 139.0, 137.8, 132.3, 131.3, 129.3, 129.0, 128.5,
127.6, 127.4,127.3, 118.4, 114.32, 113.4, 111.1, 55.3, 51.5, 47.8; HRMS (ESI): Calcd for C,sH,3N,03 [M
+ H]": 399.1703, found: 399.1699.

CO,nBu
NN
N" N
" O

OMe
(E)-Butyl3-(1-(4-methoxybenzyl)-5-(naphthalen-2-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate  (3Q):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silica gel column
(Hexane/EtOAc, 93:7); to obtain the product as white solid; Yield: 84 mg (71%); m.p. 155-156 °C; ‘H

13



NMR (400 MHz, CDCly) & 8.76 (d, J = 1.7 Hz, 1H), 8.46 (d, J = 1.8 Hz, 1H), 8.10 (s, 1H), 7.97 (d, J =
9.2 Hz, 2H), 7.91 (d, J = 7.6 Hz, 1H), 7.83 (d, J = 15.9 Hz, 1H), 7.79 (s, 1H), 7.56 (d, J = 6.6 Hz, 1H),
7.55 — 7.51 (m, 1H), 7.49 (d, J = 7.7 Hz, 1H), 7.29 (d, J = 13.1 Hz, 2H), 6.89 (d, J = 8.6 Hz, 2H), 6.44 (d,
J=16.0 Hz, 1H), 5.47 (s, 2H), 4.21 (t, J = 6.7 Hz, 2H), 3.80 (s, 3H), 1.76 — 1.62 (m, 2H), 1.44 (dq, J =
14.5, 7.3 Hz, 2H), 0.96 (t, J = 7.4 Hz, 3H); *C NMR (125 MHz, CDCl;) § 168.0, 159.5, 148.2, 143.8,
137.5, 136.4, 133.7, 132.5, 132.3, 131.2, 129.4, 128.8, 128.5, 128.2, 127.7, 127.5, 126.6, 126.3, 126.1,
125.9, 118.5, 114.3, 114.0, 111.2, 64.2, 55.3, 47.8, 30.9, 19.2, 13.8; HRMS (ESI): Calcd for Cs,HzN,05
[M + H]": 491.2329, found: 491.2328.

O/\O COanU
DR
N~ N
v O
OMe
(E)-Butyl 3-(5-(benzo[d][1,3]dioxol-5-yI)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3yl)
acrylate (3r):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 92:8); to obtain the product as white solid; Yield: 159 mg (70%); m.p. 142-143 °C; 'H
NMR (400 MHz, CDCls) & 8.56 (d, J = 1.7 Hz, 1H), 8.25 (d, J = 1.8 Hz, 1H), 7.79 (d, J = 16.0 Hz, 1H),
7.41-7.33 (m, 1H), 7.24 (d, J = 8.6 Hz, 2H), 7.11 (d, J = 3.1 Hz, 1H), 7.08 (d, J = 1.5 Hz, 1H), 6.95 (d, J
=7.9 Hz, 1H), 6.87 (d, J = 8.6 Hz, 2H), 6.38 (d, J = 16.0 Hz, 1H), 6.04 (s, 2H), 5.43 (s, 2H), 4.20 (t, J =
6.7 Hz, 2H), 3.79 (s, 3H), 1.78 — 1.63 (m, 2H), 1.44 (dqg, J = 14.5, 7.3 Hz, 3H), 0.96 (t, J = 7.4 Hz, 3H);
BC NMR (125 MHz, CDCls) 6 168.0, 159.5, 148.3, 148.0, 147.2, 143.4, 137.5, 133.4, 132.3, 131.1,
129.3, 128.6, 127.0, 121.2, 118.3, 114.3, 113.9, 111.1, 108.9, 108.1, 101.3, 64.2, 55.3, 47.8, 30.9, 19.2,
13.8; HRMS (ESI): Calcd for C,oHsN,0s [M + H]*: 484.1998, found: 484.1995.

(E)-Butyl 3-(5-(benzo[b]thiophen-2-yl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate
(3s): Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel
column (Hexane/EtOAc, 94:6); to obtain the product as white solid; Yield: 77 mg (60%); m.p. 130-131
°C; 'H NMR (400 MHz, CDCl;) & 8.70 (d, J = 2.0 Hz, 1H), 8.36 (d, J = 2.1 Hz, 1H), 7.79 (d, J = 7.9 Hz,
1H), 7.76 — 7.73 (m, 2H), 7.52 (s, 1H), 7.38 (s, 1H), 7.32 — 7.29 (m, 1H), 7.28 — 7.25 (m, 1H), 7.17 (d, J =
8.7 Hz, 2H), 6.80 (d, J = 8.7 Hz, 2H), 6.33 (d, J = 16.0 Hz, 1H), 5.35 (s, 2H), 4.15 (t, J = 6.7 Hz, 2H),
3.71 (s, 3H), 1.68 — 1.55 (m, 2H), 1.38 (td, J = 14.8, 7.4 Hz, 2H), 0.90 (t, J = 7.4 Hz, 3H); *C NMR (125
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MHz, CDCly) 8 167.9, 159.5, 148.4, 142.8, 141.8, 140.7, 139.6, 137.1, 132.3, 129.4, 128.4, 126.5, 124.7,
124.4,123.6, 122.3, 119.8, 118.4, 114.3, 111.3, 64.3, 55.3, 47.9, 30.9, 19.3, 13.8; HRMS (ESI): Calcd for

C30H29N203S [M + H]+: 4971894, found: 497.1889.
COanU

B
NZ N

3t k@
(E)-Butyl 3-(1-benzyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3t):
Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 96:4); to obtain the product as white solid; Yield: 64 mg (40%); m.p. 120-121 °C; 'H
NMR (400 MHz, CDCl3) & 8.35 (d, J = 4.3 Hz, 1H), 8.16 (d, J = 7.8 Hz, 1H), 7.71 (d, J = 16.0 Hz, 1H),
7.38 (s, 1H), 7.23 (d, J = 7.8 Hz, 2H), 7.19 - 7.16 (m, 3H), 7.16 — 7.13 (m, 1H), 6.31 (d, J = 16.0 Hz, 1H),
5.44 (s, 2H), 4.13 (t, J = 6.6 Hz, 2H), 1.69 — 1.51 (m, 3H), 1.38 (dt, J = 14.8, 7.4 Hz, 2H), 0.89 (t, J = 7.3
Hz, 3H); °C NMR (125 MHz, CDCls) & 167.9, 148.6, 144.1, 137.4, 136.6, 131.7, 129.0, 128.9, 128.1,
127.8,118.4,117.4,114.1, 111.1, 64.2, 48.1, 30.9, 19.3, 13.8; HRMS (ESI): Calcd for C,;H,3N,02 [M +
H]*: 335.1754, found: 335.1740.

COzMe

TN

N° N

3u k@

(E)-Methyl 3-(1-benzyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (3u):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 95:5); to obtain the product as white solid; Yield: 61 mg (40%); m.p. 129-130 °C; 'H
NMR (400 MHz, CDCl;) & 8.42 (dd, J = 4.7, 1.2 Hz, 1H), 8.20 (dd, J = 7.9, 1.3 Hz, 1H), 7.80 (d, J = 16.0
Hz, 1H), 7.45 (s, 1H), 7.36 — 7.29 (m, 3H), 7.24 (d, J = 7.2 Hz, 2H), 7.23 — 7.20 (m, 1H), 6.38 (d, J = 16.0
Hz, 1H), 5.50 (s, 2H), 3.79 (s, 3H); *C NMR (100 MHz, CDCl;) 5 168.2, 148.8, 144.3, 137.7, 136.7,
131.7, 128.9, 128.8, 128.0, 127.7, 118.3, 117.4, 113.5, 111.0, 51.5, 48.1; HRMS (ESI): Calcd for
CigH17N,0; [M + H]*: 293.1285, found: 293.1280.

CO,Me

—

| A\
N

O

(E)-Butyl 3-(1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate ( 3v):

X

~
N
3v
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Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 96:4); to obtain the product as white solid; Yield: 52 mg (30%); m.p. 220-221 °C; 'H
NMR (400 MHz, CDCly) 4 8.44 (dd, J = 4.5, 1.1 Hz, 1H), 8.26 (dd, J = 7.9, 1.1 Hz, 1H), 7.91 (d, J = 16.0
Hz, 1H), 7.78 (s, 1H), 7.73 (d, J = 7.8 Hz, 2H), 7.55 (t, J = 7.8 Hz, 2H), 7.40 (t, J = 7.4 Hz, 1H), 7.27 (dd,
J=8.5,4.1 Hz, 1H), 6.49 (d, J = 16.0 Hz, 1H), 3.83 (5, 3H); **C NMR (125 MHz, CDCl5) & 168.1, 148.5,
144.7, 137.4, 137.3, 131.4, 129.6, 129.0, 127.3, 124.3, 119.2, 118.0, 114.6, 112.1, 51.6; HRMS (ESI):
Calcd for Ci7H3sN,0, [M + H]*: 279.1128, found: 279.1128.

CO,nBu

D

N7 N

5a Me
(E)-Butyl 3-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (5a):
Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 94:6); to obtain the product as light red solid; Yield: 281 mg (80%); m.p. 136-138 °C; 'H
NMR (400 MHz, CDCl3) 6 8.33 (d, J = 4.6 Hz, 1H), 8.14 (d, J = 7.9 Hz, 1H), 7.75 (d, J = 16.0 Hz, 1H),
7.41 (s, 1H), 7.17 — 7.07 (m, 1H), 6.32 (d, J = 16.0 Hz, 1H), 4.15 (t, J = 6.5 Hz, 2H), 3.85 (s, 3H), 1.72 —
1.54 (m, 2H), 1.38 (tq, J = 14.4, 7.1 Hz, 2H), 0.90 (t, J = 7.3 Hz, 3H); *C NMR (125 MHz, CDCl,) &
168.1, 148.8, 143.9, 137.5, 133.0, 128.9, 118.4, 117.1, 113.6, 110.5, 64.1, 31.6, 30.9, 19.2, 13.8; HRMS
(ESI): calcd for CysH10N,0, [M+H]": 259.1441, found: 259.1441.

CO,Et
B
N~ N
5b Me

(E)-Ethyl 3-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (5b):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 93:7); to obtain the product as white solid; Yield: 209 mg (80%); m.p. 130-132 °C; 'H
NMR (400 MHz, CDCl3) & 8.33 (d, J = 4.6 Hz, 1H), 8.13 (d, J = 7.9 Hz, 1H), 7.75 (d, J = 15.9 Hz, 1H),
7.41 (s, 1H), 7.12 (dd, J = 7.9, 4.8 Hz, 1H), 6.31 (d, J = 16.0 Hz, 1H), 4.20 (q, J = 7.1 Hz, 2H), 3.84 (s,
3H), 1.28 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, CDCl;) 5 168.0, 148.8, 144.0, 137.5, 132.9, 128.8,
118.4, 117.1, 113.7, 110.5, 60.2, 31.6, 14.4; HRMS (ESI): Calcd for C;sHisN, [M + H]" @ 223.1230,
found: 223.1226.

CO,Me
B
N~ N
5c Me

(E)-Methyl 3-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (5c):
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Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 92:8); to obtain the product as white solid; Yield: 255 mg (78%); m.p. 125-126 °C; 'H
NMR (400 MHz, CDCls) 6 8.33 (d,J = 4.4 Hz, 1H), 8.12 (d, J = 7.9 Hz, 1H), 7.76 (d, J = 16.0 Hz, 1H),
7.41 (s, 1H), 7.13 (dd, J = 7.8, 4.8Hz, 1H), 6.31 (d, J = 16.0 Hz, 1H), 3.85 (s, 3H), 3.74 (s, 3H); *C NMR
(100 MHz, CDCl3) 5 168.3, 148.7, 143.9, 137.7, 133.0, 128.9, 118.4, 117.1, 113.3, 110.5, 60.4, 31.6;
HRMS (ESI): Calcd forC;,H13N,0;, [M + H]*: 217.0972, found: 217.0972.

COanU

Br. | XN N
N“TN
5d Me
(E)-Butyl 3-(5-bromo-1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (5d):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 96:4); to obtain the product as white solid; Yield: 407 mg (85%); m.p. 108-109 °C; ‘H
NMR (400 MHz, CDCl3) 4 8.40 (d, J = 2.0 Hz, 1H), 8.28 (d, J = 2.0 Hz, 1H), 7.74 (d, J = 16.0 Hz, 1H),
7.46 (s, 1H), 6.31 (d, J = 16.0 Hz, 1H), 4.22 (t, J = 6.7 Hz, 2H), 3.87 (s, 3H), 1.77 — 1.60 (m, 2H), 1.54 —
1.37 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H); **C NMR (125 MHz, CDCls) & 167.8, 147.1, 144.6, 136.8, 133.9,
130.9, 119.6, 114.3, 113.2, 110.0, 64.3, 31.8, 30.9, 19.3, 13.8; HRMS (ESI): Calcd for CisH13BrN,O, [M
+ H]": 337.0546, found: 337.0545.

COZMe

Br

BB
N7 N
5e Me

(E)-Methyl 3-(5-bromo-1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (5¢):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 92:8); Yield: 254 mg (83%); m.p. 102-103 °C; *H NMR (400 MHz, CDCl5) & 8.33 (d, J
=1.7 Hz, 1H), 8.21 (d, J = 1.7 Hz, 1H), 7.69 (d, J = 16.0 Hz, 1H), 7.40 (s, 1H), 6.25 (d, J = 16.0 Hz, 1H),
3.81 (s, 3H), 3.74 (s, 3H); *C NMR (125 MHz, CDCl3) § 168.1, 147.2, 144.7, 137.0, 133.9, 130.8, 119.6,
113.9, 113.3, 109.9, 51.6, 31.8; HRMS (ESI): Calcd for Ci,H3,BrN,O, [M + H]" : 295.0077, found:
295.0075.

co,Me
o =
B
N7 N
5f Me

(E)-Methyl 3-(4-chloro-1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (5f):
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Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 92:8); to obtain the product as white solid; Yield: 105 mg (70%); m.p. 158-159 °C; 'H
NMR (400 MHz, CDCl3) 4 8.43 (d, J = 16.0 Hz, 1H), 8.22 (d, J = 5.1 Hz, 1H), 7.65 (s, 1H), 7.15 (d, J =
5.1 Hz, 1H), 6.27 (d, J = 16.0 Hz, 1H), 3.92 (s, 3H), 3.81 (s, 3H); *C NMR (100 MHz, CDCl;) & 167.8,
149.2, 143.8, 136.8, 136.7, 129.0, 118.1, 116.9, 114.3, 110.6, 51.5, 32.0; HRMS (ESI): Calcd for
C12H1:CIN,O, [M + H]* : 250.0509, found: 250.0504.

Co,Me
BB
N7 N
5g Me

(E)-Methyl 3-(1-methyl-5-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (59):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 94:6); to obtain the product as white solid; Yield: 245 mg (70%); m.p. 200-201 °C; *H
NMR (400 MHz, CDCly) & 8.64 (d, J = 1.5 Hz, 1H), 8.33 (s, 1H), 7.87 (d, J = 16.0 Hz, 1H), 7.65 (d, J =
7.4 Hz, 2H), 7.53 (d, J = 9.4 Hz, 2H), 7.50 (s, 1H), 7.42 (t, J = 7.3 Hz, 1H), 6.44 (d, J = 16.0 Hz, 1H),
3.94 (s, 3H), 3.84 (s, 3H); *C NMR (100 MHz, CDCl5) § 168.3, 148.4, 143.4, 139.0, 137.8, 133.7, 131.1,
129.0, 127.6, 127.4, 127.2, 118.3, 113.2, 110.6, 51.5, 31.7; HRMS (ESI): Calcd for CigH;7N,O, [M + H]*
: 293.1285, found: 293.1280.

MeO COzMe

(E)-Methyl 3-(1-methyl-5-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (5h):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 92:8); to obtain the product as white solid; Yield: 155 mg (72%); m.p. 190-192 °C; *H
NMR (500 MHz, CDCly) & 8.57 (d, J = 2.0 Hz, 1H), 8.26 (d, J = 2.0 Hz, 1H), 7.84 (d, J = 16.0 Hz, 1H),
7.55 (d, J = 8.7 Hz, 2H), 7.47 (s, 1H), 7.03 (d, J = 8.7 Hz, 2H), 6.41 (d, J = 16.0 Hz, 1H), 3.91 (s, 3H),
3.87 (s, 3H), 3.81 (s, 3H); **C NMR (125 MHz, CDCl3) & 168.4, 159.3, 148.1, 143.2, 137.8, 133.6, 131.5,
131.4, 130.8, 128.6, 126.8, 118.3, 1145, 113.1, 110.5, 55.4, 51.5, 31.7; HRMS (ESI): Calcd for
C1gH1oN,0;3 [M + H]": 323.1390, found: 323.1385.

COZMe

—

| A\
MeO” "N~ "N
5i M

N
pZ
e

(E)-Methyl 3-(6-methoxy-1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate (5i):
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Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 96:4); to obtain the product as white solid; Yield: 49 mg (65%); m.p. 132-133 °C; 'H
NMR (400 MHz, CDCl3) 6 7.98 (d, J = 8.6 Hz, 1H), 7.71 (d, J = 15.9 Hz, 1H), 7.29 (s, 1H), 6.59 (d, J =
8.5 Hz, 1H), 6.26 (d, J = 15.9 Hz, 1H), 3.93 (s, 3H), 3.75 (s, 3H), 3.73 (s, 3H); *C NMR (100 MHz,
CDCly) 6 171.1, 161.5, 145.4, 138.3, 134.6, 131.4, 130.1, 122.2, 112.6, 105.0, 53.4, 51.4, 31.2; HRMS
(ESI): Calcd for Cy3H14N,05 [M + H]": 247.1077, found: 247.1079.

—

B
N” N
7a Me

(E)-1-Methyl-3-styryl-1H-pyrrolo[2,3-b]pyridine (7a):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 97:3); Yield: 159 mg (50%); m.p. 102-105 °C; *H NMR (500 MHz, CDCl5) & 8.39 (d, J
= 4.7 Hz, 1H), 8.28 (d, J = 7.9 Hz, 1H), 7.51 (d, J = 7.6 Hz, 2H), 7.36 (s, 1H), 7.35 (d, J = 3.1 Hz, 2H),
7.24 (dd, J = 12.2, 4.2 Hz, 2H), 7.17 (dd, J = 7.9, 4.7 Hz, 1H), 7.08 (d, J = 16.3 Hz, 1H), 2.96 (s, 3H); *C
NMR (125 MHz, CDCl5) 6 148.5, 143.4, 138.2, 128.7, 128.5, 128.4, 126.9, 125.8, 121.2, 121.0, 118.5,

116.1, 112.6, 29.8; HRMS (ESI): Calcd for CygHisN, [M + H]": 235.1230, found: 235.1226.
Br

DR

N“TN

7b  Me

(E)-3-(4-Bromostyryl)-1-methyl-1H-pyrrolo[2,3-b]pyridine (7b):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 97:3); to obtain the product as white solid; Yield: 360 mg (80%); m.p. 156-157 °C; 'H
NMR (400 MHz, CDCl;) & 8.38 (d, J = 4.5 Hz, 1H), 8.23 (d, J = 7.9 Hz, 1H), 7.45 (d, J = 8.4 Hz, 2H),
7.35 (s, 1H), 7.33 (d, J = 3.0 Hz, 2H), 7.19 (d, J = 16.4 Hz, 1H), 7.16 — 7.12 (m, 1H), 6.97 (d, J = 16.4
Hz, 1H), 3.89 (s, 3H); *C NMR (100 MHz, CDCl;) & 148.1, 143.1, 137.1, 131.7, 129.5, 128.8, 127.2,
1245, 121.8, 120.4, 118.7, 116.1, 112.4, 31.6; HRMS (ESI): Calcd for C16H1,BrN, [M + H]* : 313.0335,

found: 313.0335.
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Cl
ﬁf?
N” N

7c Me

(E)-3-(4-Chlorostyryl)-1-methyl-1H-pyrrolo[2,3-b]pyridine (7c):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 97:3); to obtain the product as white solid; Yield: 326 mg (70%); m.p. 110-111 °C; *H
NMR (400 MHz, CDCly) 4 8.38 (d, J = 3.8 Hz, 1H), 8.24 (d, J = 7.9 Hz, 1H), 7.41 (d, J = 8.4 Hz, 2H),
7.33 (d, J = 6.6 Hz, 2H), 7.30 (s, 1H), 7.19 (d, J = 16.2 Hz, 1H), 7.16 — 7.13 (m, 1H), 7.00 (d, J = 16.4
Hz, 1H), 3.89 (s, 3H); *C NMR (125 MHz, CDCls) & 148.5, 143.5, 136.7, 132.2, 128.8, 128.7, 128.5,
126.9, 124.2, 121.9, 118.4, 116.1, 112.3, 31.3; HRMS (ESI): Calcd for C16H;4CIN, [M + H]": 269.0840,
found: 269.0837.

Me
(\Ig
N7 N
7d Me

(E)-1-Methyl-3-(4-methylstyryl)-1H-pyrrolo[2,3-b]pyridine (7d):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 97:3); to obtain the product as white solid; Yield: 112 mg (60%); m.p. 120-123 °C; 'H
NMR (400 MHz, CDCl,) & 8.37 (d, J = 3.9 Hz, 1H), 8.27 (d, J = 7.5 Hz, 1H), 7.40 (d, J = 7.9 Hz, 2H),
7.33 (s, 1H), 7.19 (d, J = 16.7 Hz, 1H), 7.17 (d, J = 7.7 Hz, 2H), 7.14 (d, J = 4.8 Hz, 1H), 7.05 (d, J =
16.5 Hz, 1H), 3.90 (s, 3H), 2.36 (s, 3H); *C NMR (125 MHz, CDCls) & 148.5, 143.4, 136.6, 135.4, 129.4,
128.5, 128.2, 125.7, 120.2, 118.5, 116.0, 112.7, 31.3, 21.2; HRMS (ESI): Calcd for Ci;H17N, [M + H]":
249.1394, found: 249.1390.

Nz
® N\ /

N\

N

\\©\0Me

(E)-1-(4-Methoxybenzyl)-3-styryl-1H-pyrrolo[2,3-b]pyridine (7e): Prepared as shown in general

procedure B. Crude reaction mixture was purified on a silicagel column (Hexane/EtOAc, 97:3); to obtain
the product as white solid; Yield: 142 mg (50%); m.p. 88-90 °C; *H NMR (400 MHz, CDCls) & 8.39 (d, J
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= 4.4 Hz, 1H), 8.26 (d, J = 7.8 Hz, 1H), 7.46 (d, J = 7.5 Hz, 2H), 7.34 (d, J = 7.5 Hz, 2H), 7.28 (s, 1H),
7.21(d, J = 2.5 Hz, 2H), 7.19 — 7.13 (m, 3H), 7.04 (d, J = 16.4 Hz, 1H), 6.84 (d, J = 8.6 Hz, 2H), 5.41 (s,
2H), 3.76 (s, 3H); ®°C NMR (125 MHz, CDCls) § 159.2, 148.4, 143.6, 138.2, 129.4, 129.2, 129.0, 128.9,
128.7, 128.5, 127.8, 127.1, 125.8, 121.3, 115.8, 114.1, 100.0, 55.3, 47.3; HRMS (ESI): Calcd for
Cy3H,1N,O [M + H]": 341.1649, found: 341.1648.

Br
NN
N© N
i
OMe
(E)-3-(4-Bromostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine (71):
Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 97:3); to obtain the product as white solid; Yield: 328 mg (85%); m.p. 140-142 °C; 'H
NMR (500 MHz, CDCl;) & 8.40 (d, J = 4.7 Hz, 1H), 8.25 (d, J = 7.9 Hz, 1H), 7.44 (d, J = 8.4 Hz, 2H),
7.32 (d, J=8.4 Hz, 2H), 7.30 (s, 1H), 7.21 (d, J = 8.5 Hz, 2H), 7.17 (dd, J = 6.1, 2.8 Hz, 1H), 7.16 (d, J =
16.3 Hz, 1H), 6.96 (d, J = 16.4 Hz, 1H), 6.85 (d, J = 8.5 Hz, 2H), 5.42 (s, 2H), 3.77 (s, 3H); **C NMR
(125 MHz, CDCls) 6 159.3, 148.4, 143.7, 137.2, 131.7, 129.3, 129.2, 128.6, 127.5, 127.2, 124.4, 122.1,
120.3, 118.4, 116.5, 114.2, 112.8, 55.3, 47.4; HRMS (ESI): Calcd for Cy3H,0BrN,O [M + H]": 419.0754,
found: 419.0753.

Cl

e
NN
7d

OMe
(E)-3-(4-Chlorostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine (7g): Prepared as shown in
general procedure B. Crude reaction mixture was purified on a silicagel column (Hexane/EtOAc, 97:3); to
obtain the product as white solid; Yield: 198 mg (70%); m.p. 120-121 °C; *H NMR (400 MHz, CDCl;) &
8.40 (d, J = 4.0 Hz, 1H), 8.25 (d, J = 7.7 Hz, 1H), 7.39 (d, J = 8.4 Hz, 2H), 7.30 (s, 1H), 7.29 (d, J = 7.7
Hz, 2H), 7.21 (d, J = 8.5 Hz, 2H), 7.18 (dd, J = 7.6, 5.1 Hz, 1H), 7.16 (d, J = 16.7 Hz, 1H), 6.98 (d, J =
16.4 Hz, 1H), 6.85 (d, J = 8.5 Hz, 2H), 5.43 (s, 2H), 3.78 (s, 3H); **C NMR (100 MHz, CDCl5) § 159.3,
148.4, 143.7, 136.7, 132.2, 129.3, 129.2, 128.8, 128.5, 127.3, 126.9, 124.4, 121.9, 118.4, 116.4, 114.2,
112.8, 55.3, 47.3; HRMS (ESI): Calcd for Cy3H,CIN,O [M + H]": 375.1259, found: 375.1255.
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NO,

—

| A\
N

\\©\0Me

(E)-1-(4-Methoxybenzyl)-3-(4-nitrostyryl)-1H-pyrrolo[2,3-b]pyridine (7h): Prepared as shown in

X
—
N
7h

general procedure B. Crude reaction mixture was purified on a silicagel column (Hexane/EtOAc, 92:8); to
obtain the product as yellow solid; Yield: 265 mg (82%); m.p. 144-145 °C; '"H NMR (500 MHz, CDCls)
§8.43 (dd, J = 4.6, 1.4 Hz, 1H), 8.28 (dd, J = 7.9, 1.4 Hz, 1H), 8.18 (d, J = 8.8 Hz, 2H), 7.55 (d, J = 8.8
Hz, 2H), 7.39 (s, 1H), 7.36 (d, J = 16.3 Hz, 1H), 7.24 (d, J = 5.0 Hz, 2H), 7.23 — 7.20 (m, 1H), 7.06 (d, J
=16.3 Hz, 1H), 6.87 (d, J = 8.7 Hz, 2H), 5.44 (s, 2H), 3.78 (s, 3H); **C NMR (125 MHz, CDCl;) 5 159.4,
148.5, 146.0, 145.0, 144.0, 129.3, 129.0, 129.0, 128.6, 126.3, 125.8, 124.2, 122.9, 118.2, 116.9, 114.2,
112.4, 55.3, 47.5; HRMS (ESI): Calcd for C,3H,0N305 [M + H] " : 386.1499, found: 386.1494.

NO,

X
Pz

—_—
A\
N N
7i
OMe

(E)-1-(4-Methoxybenzyl)-3-(3-nitrostyryl)-1H-pyrrolo[2,3-b]pyridine (7i): Prepared as shown in

general procedure B. Crude reaction mixture was purified on a silicagel column (Hexane/EtOAc, 98:2); to
obtain the product as yellow solid; Yield: 199 mg (82%); m.p. 157-158 °C; *H NMR (400 MHz, CDCl5)
§8.42 (dd, J = 4.7, 1.4 Hz, 1H), 8.29 — 8.27 (m, 1H), 8.26 (dd, J = 7.9, 1.4 Hz, 1H), 8.00 (dd, J = 8.1, 1.4
Hz, 1H), 7.70 (d, J = 7.8 Hz, 1H), 7.44 (t, J = 8.0 Hz, 1H), 7.34 (s, 1H), 7.28 (d, J = 16.5 Hz, 1H), 7.22
(d, J = 8.8 Hz, 2H), 7.20 — 7.16 (m, 1H), 7.03 (d, J = 16.4 Hz, 1H), 6.86 (d, J = 8.7 Hz, 2H), 5.42 (s, 2H),
3.77 (s, 3H); *C NMR (125MHz, CDCl3) & 160.8, 150.1, 149.7, 145.2, 141.5, 132.8, 130.9, 130.7, 130.5,
130.1, 129.8, 125.8, 124.3, 122.5, 121.4, 119.8, 118.1, 115.6, 113.7, 56.7, 48.9; HRMS (ESI): Calcd for
Ca3Hy0N30; [M + H]": 386.1499, found: 386.1501.

OMe

B
N7 N

7j
OMe

(E)-1-(4-Methoxybenzyl)-3-(4-methoxystyryl)-1H-pyrrolo[2,3-b]pyridine (7j): Prepared as shown in

general procedure B. Crude reaction mixture was purified on a silicagel column (Hexane/EtOAc, 94:6); to
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obtain the product as white solid; Yield: 112 mg (60%); m.p. 107-108 °C; *H NMR (400 MHz, CDCl5) &
8.41 (dd, J=4.7, 1.4 Hz, 1H), 8.27 (dd, J = 7.9, 1.4 Hz, 1H), 7.42 (d, J = 8.7 Hz, 2H), 7.26 (s, 1H), 7.21
(d, J =8.6 Hz, 2H), 7.17 (dd, J = 7.9, 4.7 Hz, 1H), 7.08 (d, J = 16.4 Hz, 1H), 7.02 (d, J = 16.5 Hz, 1H),
6.90 (d, J = 8.7 Hz, 2H), 6.86 (d, J = 8.7 Hz, 2H), 5.42 (s, 2H), 3.82 (s, 3H), 3.77 (s, 3H); *C NMR (125
MHz, CDCls) 3 160.6, 160.2, 149.7, 144.9, 132.4, 130.9, 130.5, 130.0, 128.4, 128.0, 126.9, 120.7, 12.0,
117.7, 115.6, 114.7, 56.7, 48.7, HRMS (ESI): Calcd for C,Hy3N,0, [M + H]" : 371.1754, found:

371.1752.
OMe
OMe

e
N N
(E)-3-(3,4-Dimethoxystyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine  (7k): Prepared as
shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 94:6); to obtain the product as white solid; Yield: 101 mg (60%); m.p. 106-107 °C; ‘H
NMR (400 MHz, CDCls) 6 8.38 (dd, J = 4.7, 1.4 Hz, 1H), 8.27 (dd, J = 7.9, 1.5 Hz,1H), 7.27 (s, 1H), 7.20
(d, J=8.7 Hz, 2H), 7.17 — 7.10 (m, 1H), 7.07 (d, J = 16.4 Hz, 1H), 7.02 (dd, J = 5.8, 2.5 Hz, 2H), 6.99 (d,
J=16.4 Hz, 1H), 6.84 (d, J = 8.7 Hz, 3H), 5.41 (s, 2H), 3.93 (s, 3H), 3.89 (s, 3H), 3.77 (s, 3H); *C NMR
(125 MHz, CDCl;) 6 159.2, 149.1, 148.3, 148.1, 143.3, 131.3, 129.4, 129.2, 128.7, 126.8, 125.7, 119.5,
118.9, 118.6, 116.2, 114.1, 113.2, 111.3, 108.2, 60.4, 56.0, 55.8; HRMS (ESI): Calcd for CysH2sN,03 [M

+ H]": 401.1860, found: 401.1855.

| N
N

\\©\0Me

(E)-1-(4-Methoxybenzyl)-3-(2-phenylprop-1-en-1-yl)-1H-pyrrolo[2,3-b]pyridine (71):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 97:3); to obtain the product as white solid; Yield: 59 mg (50%); m.p. 120-122 °C; 'H
NMR (400 MHz, CDCl3) & 8.31 (dd, J = 4.7, 1.5 Hz, 1H), 7.88 (dd, J = 7.8, 1.5 Hz, 1H), 7.45 (d, J = 1.6
Hz, 1H), 7.43 (d, J = 1.3 Hz, 1H), 7.27 (d, J = 9.0 Hz, 3H), 7.07 (d, J = 8.7 Hz, 2H), 7.04 — 7.00 (m, 1H),
6.92 (s, 1H), 6.79 (d, J = 8.7 Hz, 2H), 5.43 (s, 1H), 5.35 (s, 2H), 5.07 (d, J = 1.3 Hz, 1H), 3.90 (s, 2H),
3.77 (s, 3H); *C NMR (125 MHz, CDCl5) § 159.0, 147.9, 146.4, 142.9, 141.0, 130.0, 128.7, 128.2, 127.5,

N

/
N
71
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127.4, 126.3, 126.1, 120.4, 115.2, 114.0, 113.8, 111.5, 55.3, 47.0, 31.6; HRMS (ESI): Calcd for
C24H23N20 [M + H]+: 3551805, found: 355.1802.

Br.

Br

D
NZ N
i

OMe
(E)-5-Bromo-3-(4-bromostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine (7m): Prepared as
shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 98:2); to obtain the product as white solid; Yield: 163 mg (80%); m.p. 158-159 °C; *H
NMR (400 MHz, CDCls) & 8.40 (d, J = 2.1 Hz, 1H), 8.34 (d, J = 2.1 Hz, 1H), 7.45 (d, J = 8.5 Hz, 2H),
7.34 (s, 1H), 7.31 (d, J = 5.3 Hz, 2H), 7.20 (d, J = 8.7 Hz, 2H), 7.10 (d, J = 16.4 Hz, 1H), 6.90 (d, J =
16.5 Hz, 1H), 6.86 (d, J = 8.7 Hz, 2H), 5.38 (s, 2H), 3.78 (s, 3H); *C NMR (100 MHz, CDCls) & 159.4,
146.7, 144.2, 136.8, 131.8, 130.5, 129.2, 128.8, 128.4, 127.3, 125.0, 121.3, 120.6, 119.7, 114.3, 112.4,

55.3, 47.6; HRMS (ESI): Calcd for CasHioBrN,O [M + H]* : 496.9859, found: 496.9857.
F

Br N
~

A\
N N
n
OMe

(E)-5-Bromo-3-(4-fluorostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine (7n): Prepared as

shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 97:3); to obtain the product as white solid; Yield: 157 mg (67%); m.p. 135-136 °C; 'H
NMR (400 MHz, CDCl;) & 8.40 (d, J = 1.7 Hz, 1H), 8.33 (d, J = 1.8 Hz, 1H), 7.43 (d, J = 5.6 Hz, 1H),
7.41 (d, J = 5.5 Hz, 1H), 7.28 (s, 1H), 7.20 (d, J = 8.5 Hz, 2H), 7.04 (d, J = 4.7 Hz, 2H), 7.00 (d, J = 2.8
Hz, 1H), 6.93 (d, J = 16.5 Hz, 1H), 6.85 (d, J = 8.5 Hz, 2H), 5.37 (s, 2H), 3.78 (s, 3H); *C NMR (125
MHz, CDCls) 8 163.0, 161.0, 159.4, 146.6, 144.1, 134.0, 134.0, 130.5, 129.2, 128.9, 128.1, 127.3, 127.2,
125.2, 120.3, 120.3, 119.8, 115.7, 1155, 114.2, 1125, 112.3, 55.3, 47.6; HRMS (ESI): Calcd for
Cy3H1oBIrFN,O [M + H]": 437.0660, found: 437.0660.
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OMe
(E)-3-(4-Bromostyryl)-4-chloro-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine (70): Prepared as

shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 97:3); to obtain the product as white solid; Yield: 60 mg (61%); m.p. 120-123 °C; 'H
NMR (400 MHz, CDCly) & 8.14 (d, J = 5.1 Hz, 1H), 7.70 (d, J = 16.3 Hz, 1H), 7.40 (s, 1H), 7.37 (d, J =
8.4 Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 7.14 (d, J = 8.5 Hz, 2H), 7.04 (d, J = 5.1 Hz, 1H), 6.79 (d, J = 8.6
Hz, 2H), 6.67 (d, J = 16.3 Hz, 1H), 5.35 (s, 2H), 3.71 (s, 3H); *C NMR (125 MHz, CDCl5) § 159.4,
148.7, 143.4, 136.8, 136.6, 131.7, 129.2, 128.9, 127.5, 125.2, 124.7, 121.1, 120.6, 117.5, 116.8, 114.2,
113.6, 55.3, 47.8; HRMS (ESI): Calcd for C3H10BrCIN,O [M + H]": 453.0364, found: 453.0360.

Cl

(E)-4-Chloro-3-(4-chlorostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine (7p):

Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 97:3); to obtain the product as white solid; Yield: 82 mg (50%); m.p. 115-116 °C; 'H
NMR (400 MHz, CDCl3) & 8.22 (d, J = 5.1 Hz, 1H), 7.77 (d, J = 16.3 Hz, 1H), 7.49 (s, 1H), 7.39 (d, J =
8.5 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 7.22 (d, J = 8.7 Hz, 2H), 7.13 (d, J = 5.1 Hz, 1H), 6.87 (d, J = 8.7
Hz, 2H), 6.78 (d, J = 16.3 Hz, 1H), 5.44 (s, 2H), 3.80 (s, 3H); *C NMR (125 MHz, CDCl;) & 159.4,
148.8, 143.4, 136.6, 136.4, 132.5, 129.2, 128.8, 127.2, 125.2, 124.7, 121.0, 121.0, 117.5, 116.8, 114.2,
113.6, 55.3, 47.8; HRMS (ESI): Calcd for Cy3H1CIoN,O [M + H]" : 409.0869, found: 409.0866.

S \ _
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N7 N

7q
\\©\0Me

(E)-1-(4-Methoxybenzyl)-3-styryl-5-(thiophen-3-yl)-1H-pyrrolo[2,3-b]pyridine (7q):
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Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel column
(Hexane/EtOAc, 96:4); to obtain the product as white solid; Yield: 134 mg (59%); m.p. 190-191 °C; 'H
NMR (400 MHz, CDCls) 4 8.64 (d, J = 1.6 Hz, 1H), 8.40 (d, J = 1.7 Hz, 1H), 7.50 (s, 1H), 7.47 (d, J =
1.9 Hz, 3H), 7.36 (d, J = 7.5 Hz, 2H), 7.33 (s, 1H), 7.24 (d, J = 2.9 Hz, 2H), 7.23 (d, J = 5.7 Hz, 2H) 7.22
(d, J = 16.7 Hz, 1H), 7.06 (d, J = 16.4 Hz, 1H), 6.87 (d, J = 8.6 Hz, 2H), 5.43 (s, 2H), 3.78 (s, 3H); °C
NMR (100 MHz, CDCl3) 6 159.3, 142.4, 140.5, 138.1, 129.3, 129.2, 128.7, 127.6, 126.9, 126.7, 126.6,
126.3, 126.0, 125.8, 125.2, 121.1, 120.1, 118.5, 114.2, 113.3, 55.3, 47.5; HRMS (ESI): Calcd for
C7H23N,0S [M + H]": 423.1526, found: 423.1522.

(E)-5-(Benzo[b]thiophen-2-yl)-3-(4-bromostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine
(7r): Prepared as shown in general procedure B. Crude reaction mixture was purified on a silicagel
column (Hexane/EtOAc, 96:4); to obtain the product as white solid; Yield: 81 mg (55%); m.p. 190-191
°C; *H NMR (400 MHz, CDCl;) & 8.77 (d, J = 1.7 Hz, 1H), 8.47 (d, J = 1.8 Hz, 1H), 7.86 (d, J = 7.8 Hz,
1H), 7.82 (d, J = 7.7 Hz, 1H), 7.58 (s, 1H), 7.47 (d, J = 8.4 Hz, 2H), 7.39 (d, J = 9.6 Hz, 2H), 7.35 (d, J =
2.9 Hz, 2H), 7.33 (d, J = 7.1 Hz, 1H), 7.24 (d, J = 8.8 Hz, 2H), 7.20 (d, J = 16.6 Hz, 1H), 7.00 (d, J = 16.4
Hz, 1H), 6.87 (d, J = 8.6 Hz, 2H), 5.44 (s, 2H), 3.79 (s, 3H); **C NMR (100 MHz, CDCl5) & 159.4, 148.2,
142.4, 140.8, 139.5, 137.0, 131.8, 129.2, 129.1, 128.7, 128.1, 127.3, 126.3, 125.0, 124.7, 124.3, 123.8,
123.5, 122.2, 121.6, 120.5, 119.4, 118.4, 114.3, 113.2, 55.3, 47.6; HRMS (ESI): Calcd for C,;H3N,0S
[M + H]": 423.1526, found: 423.1522.

General Procedure for PMB deprotection:

CO, nBu CO, nBu
2 —
_
S BCl; /CH,CL, | N
- 78°C-t, 12h N Zy
N N H
3a

88% 8
OMe

A dried round bottom flask equipped with a magnetic stirrer bar and nitrogen inlet-outlet were mixed 3a
(2.7 g, 5.9 mmol) with CH,CI, (10 mL) under nitrogen atmosphere. The reaction mixture was cool down
to -78 °C and BCl; (1M, 35.4 mL,35.4 mmol) was added into the reaction solution. The reaction mixture
was stirred at -78 °C for 0.5 h and then it was warmed up to -20 °C and continued the stirring at -20 °C
for 1 h, the reaction mixture was warmed up to room temperature and stirred for 12 h. After completion

of the reaction MeOH (30 mL) was added into the reaction mixture. The reaction mixture was
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concentrated in vacuo to remove solvents. The residue was purified by column chromatography
(CHCIly/MeOH, 90:10); to obtain the product 8 as white solid; Yield: 53 mg (88%); m.p. 130-131 °C; 'H
NMR (400 MHz, CDCls) 6 10.22 (br s, 1H), 8.39 (d, J = 1.8 Hz, 1H), 8.26 (d, J = 7.9 Hz, 1H), 7.86 (d, J
=16.0 Hz, 1H), 7.63 (s, 1H), 7.24 (dd, J = 7.9, 4.9 Hz, 1H), 6.44 (d, J = 16.0 Hz, 1H), 4.23 (t, J = 6.7 Hz,
2H), 1.76 — 1.63 (m, 2H), 1.46 (td, J = 14.8, 7.3 Hz, 2H), 0.98 (t, J = 7.4 Hz, 3H); *C NMR (100 MHz,
CDCly) 8 166.94, 148.49, 142.80, 136.60, 128.25, 128.13, 117.21, 116.29, 113.48, 111.10, 63.21, 30.64,
29.88, 21.64, 18.23, 13.09, 12.76; IR (KBr, cm™): 3385, 2923, 2852, 1701, 1631, 1581, 1462, 1280, 1221,
1176, 833, 769; HRMS (ESI): Calcd for C14H17N,0, [M + H]*: 245.1285, found: 245.1287.
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1-Benzyl-1H-pyrrolo[2,3-b]pyridine:
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5-Bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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4-Chloro-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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1-(4-Methoxybenzyl)-5-phenyl-1H-pyrrolo[2,3-b]pyridine:
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1-(4-Methoxybenzyl)-5-(naphthalen-2-yl)-1H-pyrrolo[2,3-b]pyridine:
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5-(Benzo[d][1,3]dioxol-5-yl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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5-(Benzo[b]thiophen-2-yl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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1-(4-Methoxybenzyl)-5-(thiophen-3-yl)-1H-pyrrolo[2,3-b]pyridine:
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1-Methyl-5-phenyl-1H-pyrrolo[2,3-b]pyridine:
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5-(4-Methoxyphenyl)-1-methyl-1H-pyrrolo[2,3-b]pyridine:

MeO
B
N7 N
Me

(400 MHz,CDCl5)

Y t L I | 1 i
2 B} 2 z =2 g EE]
T T T T T T T T T T T T T T T T T T T
0.0 8.5 8.0 7.5 7.0 65 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)
2 2 2 ¥ g - - -
8 g s = = o o
I [ | |
MeO
\ \
| N
. | N~ N
Me
(100 MHz,CDCl3)
I
I
]
I
1
I
I |
|
A
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

38



(E)-Butyl 3-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Ethyl 3-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-3-(1-(4-Methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)-N,N-dimethylacrylamide:
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(E)-Diethyl (2-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)vinyl)phosphonate:
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(E)-Phenyl 2-(1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)ethenesulfonate:
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(E)-3-(1-(4-Methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylonitrile:
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(E)-Butyl 3-(5-bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Tert-butyl 3-(5-bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Ethyl 3-(5-bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(5-bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-3-(5-Bromo-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylonitrile:

e =23 SEINEEE T3 R =
VY SN N
CN
__
Br
X
| N
N7 N
(400 MHz, CDCly) OMe
|
1
I ML “q' J . R
1! TSR T N J
T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.3 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
f1 (ppm)
b1 58 % m FRE o o o
g geg g 28 3 gz
171 TP (R
CN
_
Br.
X
| N
N~ N
o -
(125 MHz, CDCly) OMe
|
| |
1 |
[l
]
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 {ppm)

50



(E)-Butyl 3-(4-chloro-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(4-chloro-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Butyl 3-(1-(4-methoxybenzyl)-5-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(1-(4-methoxybenzyl)-5-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Butyl 3-(1-(4-methoxybenzyl)-5-(naphthalen-2-yl)-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Butyl 3-(5-(benzo[d][1,3]dioxol-5-yl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-
yl)acrylate:
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(E)-butyl 3-(5-(benzo[b]thiophen-2-yl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridin-3-

yl)acrylate:
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(E)-Butyl 3-(1-benzyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(1-benzyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(1-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Butyl 3-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Ethyl 3-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Butyl 3-(5-bromo-1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(5-bromo-1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(4-chloro-1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(1-methyl-5-phenyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(5-(4-methoxyphenyl)-1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-Methyl 3-(6-methoxy-1-methyl-1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:
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(E)-1-Methyl-3-styryl-1H-pyrrolo[2,3-b]pyridine:
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(E)-3-(4-Bromostyryl)-1-methyl-1H-pyrrolo[2,3-b]pyridine:
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(E)-3-(4-Chlorostyryl)-1-methyl-1H-pyrrolo[2,3-b]pyridine:
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(E)-1-Methyl-3-(4-methylstyryl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-1-(4-Methoxybenzyl)-3-styryl-1H-pyrrolo[2,3-b]pyridine:
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(E)-3-(4-Bromostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-3-(4-Chlorostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-1-(4-Methoxybenzyl)-3-(4-nitrostyryl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-1-(4-Methoxybenzyl)-3-(3-nitrostyryl)-1H-pyrrolo[

2,3-b]pyridine:
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(E)-1-(4-Methoxybenzyl)-3-(4-methoxystyryl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-3-(3,4-Dimethoxystyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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1-(4-Methoxybenzyl)-3-(2-phenylallyl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-5-Bromo-3-(4-bromostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-5-Bromo-3-(4-fluorostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-3-(4-Bromostyryl)-4-chloro-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-4-Chloro-3-(4-chlorostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-1-(4-Methoxybenzyl)-3-styryl-5-(thiophen-3-yl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-5-(Benzo[b]thiophen-2-yl)-3-(4-bromostyryl)-1-(4-methoxybenzyl)-1H-pyrrolo[2,3-b]pyridine:
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(E)-Butyl 3-(1H-pyrrolo[2,3-b]pyridin-3-yl)acrylate:

960
mo.ov
ooT
2T
mv.ﬁyn
ST
AT
BET
ﬁm.ﬁg
£9T
69T
1T
EST
mn.ﬁ._

ﬁmv/

ETPh
vm.vﬂi

20
9pg="

L2}
£ed-)
vNNW
52

£9/—

PEE
8L

ST8
[44 mV

BEB=
ov.m\i

@

CO,nBu

7 “zT

aT

(400 MHz, CDCl5)

i

6.5

18

I

A

Fore

FE0E

Fo0E

Fo0E

FE0'T

=0T

=107

FE0'T

F-E0T
=001

F-oot

5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.5
f1 (ppm)

6.0

105 100 9.5 9.0 8.5 8.0 7.5 7.0

110

QLET =

EZRT—

BE eI —

TE9—

01T~
BENT—
62917~
1241
1821

5 mSV
09 9ET—
08 21—

il B T —

b6’ 99T —

COanu

7 “zT

\ /N8

(100 MHz, CDCl5)

-

' ‘ | ’l

88



