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1. General Information

Unless otherwise noted, all one-pot reactions wargied out in an over-dried Schlenk tube
equipped with a magnetic stir bar under &mosphere. Toluene:xylene and dioxane were
distilled from Na; DCE and DMF were distilled froBaH,. 2-alkynylaniline$ and aryl halides
were synthesized according to the known literatuddisother reagents were obtained from
commercial sources and utilized without furtherifoeation, if not stated otherwise. All melting
points are uncorrected. The NMR spectra were recbiml CDC} on a 600 M Hz instrument with
TMS as internal standard. Recorded shifts werertegan parts per milliond) downfield from
TMS. Data are represented as follows: chemicat,smi@ltiplicity (s = singlet, d = doublet, t =
triplet, g = quartet, m = multiplet, b = broad)upiing constant), Hz) and integration. TLC was
carried out with 0.2 mm thick silica gel plates @5B). Visualization was accomplished by UV
light. The columns were hand packed with silica@f@(150-200 mesh). Unknown products were

additionally confirmed by HRMS. Mass spectra wdsgamed using ESI ionization.

2. General Procedure

General Procedure for Cu(l)-Catalyzed One-Pot Syntasis of 1,2-Disubstituted Indoles 3

with t-BuOK as the base.

RZ
~F cul (10 mol%) RIC TN _ge
R1_| + AI'X 7 N
> t-BuOK (1.2 equiv), toluene \
4 NH2 2 Under N, reflux 3 Ar

An oven-dried Schlenk tube was charged with amatg stir bar, 2-alkynylanilind (1.0
mmol, 1 equiv), Cul (0.1 mmol, 10 mol %) anBuOK (1.2 mmol, 1.2 equiv). The tube was
capped and then evacuated and backfilled with geimo(3 times). Under a positive pressure of
nitrogen, a solution of aryl halide (1.1 mmol, &duiv) in toluene (3 mL) was addeth syringe.
The tube was sealed and allowed to stir at 110vi@hitored by TLC). After being cooled to room
temperaturethe mixture wasliluted with ethyl acetate (30 mL), filtered thgbua plug of silica
gel and concentrated. The residue was purified dynen chromatography on silica gel using
petrol/EtOAc (50:1— 20:1, v:v) as eluent to give produg:t

General Procedure for Cu(l)-Catalyzed One-Pot Syntasis of 1,2-Disubstituted Indoles 3
with Cs,CO3 as the base.

R2
7 Cul (10 mol%), 1,10-phen (20 Mol%) 1 mRz
1t +  ArX l
R'g _— Cs,CO03 (2 equiv), toluene N\
1 NHz 2 Under N, reflux 3 Ar

An oven-dried Schlenk tube was charged with a miagséir bar, 2-alkynylanilinel (1.0
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mmol, 1 equiv), Cul (0.1 mmol, 10 mol %), 1,10-pHer2 mmol, 20 mol) and @SOs (2 mmol,

2 equiv). The tube was capped and then evacuatebakfilled with nitrogen (3 times). Under a
positive pressure of nitrogen, a solution of aglide (1.1 mmol, 1.1 equiv) in toluene (3 mL) was
addedvia syringe. The tube was sealed and allowed to stid@t°C (monitored by TLC). After
being cooled to room temperature, the mixture whged with ethyl acetate (30 mL), filtered
through a plug of silica gel and concentrated. f#s&due was purified by column chromatography

on silica gel using petrol/EtOAc (50:% 20:1, v:v) as eluent to give prodg:t

General Procedure for Pd-Catalyzed Synthesis of Iralo[1,2f]phenanthridine 4.

— R
A\ \ 7 Pd(OAc), (10 mol %)
N P(p-Tol)z (20 mol %)
Br—¢ \ Cs,CO;3 (1.2 equiv), PhMe
\\Rz Under N, reflux

An oven-dried Schlenk tube was charged with a rmadg stir bar, brominated
1,2-diphenyl-H-indole 3 (0.3 mmol, 1 equiv), Pd(OAg£)0.03 mmol, 10 mol %),péTol)sP (0.06
mmol, 20 mol %) and GEO;(0.36 mmol, 1.2 equiv). The tube was capped and édwacuated
and backfilled with nitrogen (3 times). Under aipws pressure of nitrogen, toluene (3 mL) was
then added. The tube was sealed and allowed tatsiitO °C (monitored by TLC). After being
cooled to room temperatutdie mixture wasliluted with ethyl acetate (30 mL), filtered thgbu
a plug of silica gel and concentrated. The residas purified by column chromatography on

silica gel using petrol/EtOAc (203 10:1, v:v) as eluent to give produktt

General Procedure for One-Pot Tendem Synthesis ofidlolo[1,2f]phenanthridine.

|
P \\_Br Cul (10 mol%) Pd(OAC); (10 mol %) O > O
o t-BuOK (1.2 equiv) _ P(p-Tol)s (20 mol %) N
=
NH, R PhMe, Ny, reflux, T, Cs,COs (1.2 equiv) 7\
a 2 N,, reflux, T, 4 \4R

An oven-dried Schlenk tube was charged with a m@grstir bar, 2-alkynylanilinel (1
mmol, lequiv), Cul (0.1 mmol, 10 mol %) and-BuOK (1.2 mmol, 1.2 equiv). The tube was
capped and then evacuated and backfilled with géino(3 times). Under a positive pressure of
nitrogen, a solution af-bromo iodobeneen2 (1.1 mmol, 1.1 equiv) in toluene (3 mL) was added
via syringe. The tube was sealed and allowed to sti1@t°C (monitored by TLC). After being
cooled to room temperature, Pd(OA{).03 mmol, 10 mol %),ptTol)sP (0.06 mmol, 20 mol %)
and CsCOs; (0.36 mmol, 1.2 equiv) was added. Filled wiglositive nitrogen strean
minutes), the tube was sealed and allowed to &tirl8 °C (monitored by TLC). After being
cooled to room temperaturdie mixture wasliluted with ethyl acetate (30 mL), filtered thgbu
a plug of silica gel and concentrated. The residas purified by column chromatography on
silica gel using petrol/EtOAc (20:3 10:1, v:v) as eluent to give produktt
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3. Characterization Data for the Products

Sae

1,2-Diphenyl-H-indole Ba).> White solid (87% vyield), mp 78 - 79 °C (Lit. mp8Z 80 °C).’H
NMR (600 MHz, CDC})): 5 7.66 - 7.67 (m, 1H), 7.34 - 7.36 (m, 2H), 7.28297(m, 2H), 7.24 -
7.25 (m, 2H), 7.16 - 7.22 (m, 7H), 6.79 (s, 1HC NMR (150 MHz, CDG)): § 140.8, 139.1,
138.6, 132.6, 129.3 (2C), 129.0 (2C), 128.4, 128(), 128.1 (2C), 127.4, 127.3, 122.5, 120.8,
120.7, 110.7, 103.8.

SRt

2-Phenyl-1-p-tolyl)-1H-indole @b).* Pale yellow solid (92% yield), mp 80 - 82 & NMR (600
MHz, CDCL): & 7.67 - 7.69 (m, 1H), 7.20 - 7.29 (m, 8H), 7.15187/(m, 2H), 7.12 - 7.14 (m, 2H),
6.79 (s, 1H), 2.40 (s, 3H}’C NMR (150 MHz, CDGJ): 5 140.9, 139.2, 137.2, 136.0, 132.8,
130.0 (2C), 129.0 (2C), 128.3 (2C), 128.27, 1220)( 127.4, 122.3, 120.7, 120.6, 110.8, 103.5,
21.3.

Ph

SRy

1-(4-Chlorophenyl)-2-phenylH-indole Bc).° Yellow solid (72% vyield), mp 100 - 102 °CH
NMR (600 MHz, CDC})): 5 7.67 - 7.68 (m, 1H), 7.36 - 7.38 (m, 2H), 7.23287(m, 6H), 7.16 -
7.19 (m, 4H), 6.80 (s, 1HJ’C NMR (150 MHz, CDGJ)): 5 140.7, 138.9, 137.2, 133.0, 132.3,
129.6 (2C), 129.31 (2C), 129.30, 129.1 (2C), 128(), 127.6, 122.7, 121.1, 120.8, 110.5, 104.3.

Ph

@

1-(Naphthalen-2-yl)-2-phenylH-indole @d). Yellow solid (70% yield), mp 112 - 114 °CH
NMR (600 MHz, CDC})): 5 7.76 - 7.84 (m, 4H), 7.71 - 7.72 (m, 1H), 7.48507(m, 2H), 7.30 -
7.34 (m, 3H), 7.22 - 7.25 (m, 1H), 7.16 - 7.19 BH), 6.86 (s, 1H)**C NMR (150 MHz, CDGJ):

8 140.9, 139.3, 136.2, 133.6, 132.6, 132.2, 1299,01 (2C), 128.5, 128.4 (2C), 128.0, 127.9,

127.4, 126.8, 126.5, 126.1, 122.5, 120.9, 120.7,811.04.0. HRMS (ESI) calcd. forg ;N (M
+ H"): 320.1434; found: 320.1438.
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@j@

5-Methyl-1,2-diphenyl-H-indole Be).° Yellow solid (88% yield), mp 88 - 90 °C (Lit. mg9 -
92 °C)."H NMR (600 MHz, CDC)):  7.46 (s, 1H), 7.37 - 7.40 (m, 2H), 7.30 - 7.33 (i), 7.18
- 7.26 (m, 8H), 6.99 - 7.01 (m, 1H), 6.72 (s, 1RIY6 (s, 3H)*C NMR (150 MHz, CDGCJ): &

140.9, 138.8, 137.6, 132.8, 130.1, 129.3 (2C),22C), 128.6, 128.3 (2C), 128.1 (2C), 127.3,
127.2,124.0, 120.3, 110.4, 103.5, 21.5.

Ph

Ues

5-Chloro-1,2-diphenyl-#i-indole @f). Yellow solid (72% yield), mp 136 - 137 °&4 NMR (600
MHz, CDCk): 6 7.64 (s, 1H), 7.41 (] = 7.6 Hz, 2H), 7.35 - 7.37 (m, 1H), 7.21 - 7.24 {#Hl),
7.17 - 7.19 (m, 1H), 7.10 - 7.12 (m, 1H), 6.73Xs)). °C NMR (150 MHz, CDGJ)): § 142.1,
138.2, 137.5, 132.2, 129.5 (2C), 129.3, 129.0 (4@R.4 (2C), 128.1 (2C), 127.8, 127.7, 126.4,
122.6, 119.9, 111.8, 103.2. HRMS (ESI) calcd. fogHzCIN (M + H): 304.0888; found:
304.0897.

C-O
N

2-(4-Fluorophenyl)-1-phenylH-indole Bg).*> White solid (81% vyield), mp 119 - 121 °C (Lit. mp:
121 - 122 °C)H NMR (600 MHz, CDCJ): & 7.67 (s, 1H), 7.39 - 7.41 (m, 2H), 7.33 - 7.35 (m,
1H), 7.27 (s, 1H), 7.17 - 7.22 (m, 6H), 6.92)(t 8.2 Hz, 2H), 6.75 (s, 1HY°*C NMR (150 MHz,
CDCl): 6 162.2 (d,Jcr = 246.8 Hz), 139.8, 139.0, 138.4, 130.7 Jgr = 8.1 Hz) (2C), 129.5
(2C), 128.8, 128.3, 128.2 (2C), 127.5, 122.6, 12028.7, 115.4 (d)c.c = 21.3 Hz) (2C), 110.8,
103.7.

s

2-(4-Nitrophenyl)-1-phenyl-i-indole @h). Yellow solid (66% vyield), mp 148 - 149 °tH NMR
(600 MHz, CDCJ): & 8.06 - 8.08 (m, 2H), 7.70 - 7.71 (m, 1H), 7.43467(m, 2H), 7.36 - 7.41 (m,
3H), 7.29 - 7.30 (m, 1H), 7.20 - 7.24 (m, 4H), 6(861H)."*C NMR (150 MHz, CDGJ) § 146.5,
139.9, 139.0, 138.0, 129.8 (2C), 129.0, 128.98 (A@B.0 (2C), 127.97, 127.95, 123.8, 123.7
(2C), 121.4, 121.2, 111.0, 106.4. HRMS (ESI) cafod C,gH1sN,0, (M + HY): 315.1128; found:
315.1122.

O
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1-Phenyl-2-(4-(trifluoromethyl)phenyl)H-indole @i). Pale yellow solid (61% yield), mp 133 -
135 °C."H NMR (600 MHz, CDC}):  7.70 - 7.71 (m, 1H), 7.48 - 7.50 (m, 2H), 7.43467(m,
2H), 7.36 - 7.40 (m, 3H), 7.30 - 7.31 (m, 1H), 7-:2A425 (m, 2H), 7.19 - 7.22 (m, 2H), 6.89 (s,
1H). *C NMR (150 MHz, CDG)) § 139.5, 139.1, 138.8 (d,= 183 Hz), 138.2, 136.1, 129.7 (2C),
129.1, 128.9 (2C), 128.12, 128.09 (2C), 127.7,32§,J = 3.8 Hz), 123.2 (2C), 121.0 (d,=
25.6 Hz), 110.9, 105.1, 100.1. HRMS (ESI) calcd. @aH5N; (M + H): 338.1151; found:
315.1162.

L
O

2-Cyclopropyl-1-phenyl-#i-indole @j). Yellow oil (70% yield)."H NMR (600 MHz, CDC}): &
7.54 (d,J = 6.8 Hz, 1H), 7.48 - 7.51 (m, 2H), 7.44 - 7.45 @H), 7.39 - 7.41 (m, 1H), 7.12 - 7.14
(m, 1H), 7.06 - 7.09 (m, 2H), 6.19 (s, 1H), 1.65.68 (m, 1H), 0.83 - 0.85 (m, 2H), 0.76 - 0.78
(m,2H). °C NMR (150 MHz, CDGJ): § 144.1, 138.3, 129.4 (2C), 128.19, 128.18 (2C),.1,28
127.6, 121.2, 120.2, 119.9, 110.0, 97.4, 8.49, @45. HRMS (ESI) calcd. for GHigN (M + H):
234.1277; found: 234.1286.

OO
O

2-(Tert-butyl)-1-phenyl-H-indole @k). Yellow oil (65% yield)."H NMR (600 MHz, CDC}): &
7.56 - 7.58 (m, 1H), 7.43 - 7.53 (m, 3H), 7.34377(m, 2H), 7.06 - 7.09 (m, 1H), 7.00 - 7.03 (m,
1H), 6.63 - 6.65 (m, 1H), 6.47 (s, 1H), 1.25 (s).9¥C NMR (150 MHz, CDGJ): § 150.8, 140.3,
130.9 (2C), 129.5, 129.1 (2C), 128.7, 126.9, 12118.9, 119.7, 110.3, 99.3, 33.4, 31.1 (3C).
HRMS (ESI) calcd. for GH,oN (M + HY): 250.1590; found: 250.1596.

& 10
Br
1-(2-Bromophenyl)-2-phenylH-indole @I). Yellow oil (76% yield)."H NMR (600 MHz, CDCJ):

6 7.68 - 7.70 (m, 2H), 7.29 - 7.32 (m, 3H), 7.17.25/(m, 7H), 6.96 - 6.98 (m, 1H), 6.82 (s, 1H).
%C NMR (150 MHz, CDG)): & 141.3, 138.9, 138.2, 133.8, 132.5, 131.5, 13®9,9, 128.6 (2C),
128.5, 128.4 (2C), 127.6, 124.1, 122.5, 120.9, 7,2011.1, 103.5. HRMS (ESI) calcd. for

CooH15BrN (M + HY): 350.0367; found: 350.0376.

S

1-(2-Bromo-4-methylphenyl)-2-phenyHtindole @m). Yellow oil (71% vyield).'H NMR (600
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MHz, CDCL): & 7.68 - 7.70 (m, 1H), 7.51 (s, 1H), 7.31 - 7.32 @), 7.21 - 7.25 (m, 3H), 7.15 -
7.17 (m, 2H), 7.12 (s, 2H), 6.95 - 6.97 (m, 1HR16(s, 1H), 2.37 (s, 3H}*C NMR (150 MHz,
CDCly): § 141.3, 140.2, 139.0, 135.4, 134.2, 132.6, 13120,3] 128.6 (2C), 128.3 (2C), 127.5,
123.7, 122.4, 120.8, 120.6, 111.1, 103.3, 21.0. ISRESI) calcd. for GH,2BrN (M + HY):
364.0524; found: 364.0533.

1-(2-Bromo-4-isopropylphenyl)-2-phenyHtindole @n). Yellow oil (68% yield)."H NMR (600
MHz, CDCL): & 7.67 -7.68 (m, 1H), 7.54 (s, 1H), 7.29 - 7.31 @), 7.19 - 7.22 (m, 3H), 7.14 -
7.17 (m, 4H), 6.97 - 6.98 (m, 1H), 6.81 (s, 1HR2(heptet) = 6.9 Hz, 1H), 1.26 (d] = 6.9 Hz,
6H). **C NMR (151 MHz, CDGJ)) 5 151.1, 141.3, 139.0, 135.6, 132.6, 131.6, 13128,61(2C),
128.3 (2C), 127.5, 126.7, 123.8, 122.4, 120.8,8,2011.1, 103.3, 33.8, 23.9 (2C). HRMS (ESI)
calcd. for GgH,*'BrN (M + H"): 392.0837; found: 392.0843.

@ D
Br Cl

1-(2-Bromo-4-chlorophenyl)-2-phenyHtindole o). Yellow solid (65% yield), mp 112-114 °C.
'H NMR (600 MHz, CDCJ): 6 7.68 - 7.71 (m, 2H), 7.23 - 7.29 (m, 6H), 7.17197(m, 2H), 7.12

- 7.13 (m, 1H), 6.94 - 6.96 (m, 1H), 6.82 (s, 1HL NMR (150 MHz, CDG)): 5 141.2, 138.8,
137.0, 134.8, 133.5, 132.2, 132.1, 130.8, 128.8,612C), 128.5 (2C), 127.7, 124.6, 122.7, 121.1,

120.8, 110.9, 103.9. HRMS (ESI) calcd. fopi@i,S*BrCIN (M + H'): 383.9978; found: 383.9983.

-0
N

Br

1-(2-Bromophenyl)-24-tolyl)-1H-indole @p). Yellow oil (67% yield).'H NMR (600 MHz,
CDCly): 8 7.68 - 7.71 (m, 2H), 7.33 - 7.35 (m, 1H), 7.25277(m, 2H), 7.16 - 7.20 (m, 4H), 7.03
- 7.05 (m, 2H), 6.94 - 6.97 (m, 1H), 6.80 (s, 1RRI (s, 3H)*C NMR (150 MHz, CDGCJ): &
141.4, 138.8, 138.4, 137.4, 133.8, 131.5, 129.8,612129.1 (2C), 128.49 (2C), 128.47, 128.4,
124.2, 122.3, 120.9, 120.6, 111.0, 103.0, 21.3. ISRESI) calcd. for GH,72BrN (M + HY):
364.0524; found: 364.0530.

C-Or
N

Br

1-(2-Bromophenyl)-2-(4-fluorophenyl)H:-indole 3q). Yellow solid (52% yield), mp 131-133 °C.
'H NMR (600 MHz, CDC}):  7.68 - 7.71 (m, 2H), 7.35 (@,= 7.6 Hz, 1H), 7.24 - 7.28 (m, 4H),
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7.18 - 7.19 (m, 2H), 6.92 - 6.97 (m, 3H), 6.781(d). °C NMR (150 MHz, CDGCJ): 5 162.4 (d,
Jo.r = 246.0 Hz), 140.3, 138.8, 138.0, 133.9, 131.5.43d,Jc.r = 8.1 Hz) (2C), 130.0, 128.7,
128.5, 128.3, 124.1, 122.6, 121.0, 120.7, 115.44d= 21.3 Hz) (2C), 111.0, 103.4. HRMS (ESI)
calcd. for GH12'BIFN (M + H): 368.0273; found: 368.0277.

Indolo[1,2f]phenanthridine 4a).” White solid (85% vyield) mp 140 - 141 °C (Lit. mp40 -
142 °C)."H NMR (600 MHz, CDCJ): 5 8.45 (d,J = 8.3 Hz, 1H), 8.31 (d] = 8.2 Hz, 1H), 8.21 (d,
J=7.6 Hz, 1H), 8.10 - 8.12 (m, 1H), 8.03 - 8.05 (iH), 7.80 (d,) = 7.2 Hz, 1H), 7.49 (1 = 8.3
Hz, 1H), 7.38 - 7.42 (m, 2H), 7.31 - 7.36 (m, 2AR6 (t,J = 7.6 Hz, 1H), 7.18 (s, 1H*C NMR
(150 MHz, CDC})): 6 136.1, 135.3, 134.0, 130.5, 128.8, 128.3, 1228,9, 126.2, 124.2, 124.1,
123.1,122.5,122.2, 122.1, 121.9, 121.2, 116.4,4106.3.

L0
v

6-Methylindolo[1,2f]phenanthridine 4b). White solid (83% yield), mp 165 - 167 °&4 NMR
(600 MHz, CDCY}): 6 8.42 (d,J = 8.5 Hz, 1H), 8.35 (d] = 8.3 Hz, 1H), 8.21 - 8.22 (m, 1H), 8.12
-8.14 (m, 1H), 8.10 (s, 1H), 7.83 @= 7.6 Hz, 1H), 7.46 - 7.49 (m, 2H), 7.36 - 7.38 @Hl),
7.33 (t,J = 7.2 Hz, 1H), 7.24 - 7.25 (m, 1H), 2.50 (s, 3HE NMR (150 MHz, CDGJ)): § 135.3,
134.0, 133.9, 132.5, 130.3, 129.6, 128.1, 127.8,0.2126.3, 124.3, 124.2, 122.5, 122.01, 122.0,
121.7,121.1, 116.2, 114.3, 96.0, 21.2. HRMS (ESI}d. for GiHieN (M + H"): 282.1277; found:
282.1281.

L0
v

i-Pr
6-Isopropylindolo[1,2phenanthridine 4c). White solid (79% vyield)."H NMR (600 MHz,
CDCly): 4 8.38 (d,J = 8.6 Hz, 1H), 8.30 (d] = 8.3 Hz, 1H), 8.16 - 8.18 (m, 1H), 8.09 (m, 1H),
8.02 - 8.04 (m, 1H), 7.78 (d,= 7.4 Hz, 1H), 7.37 - 7.42 (m, 3H), 7.30 - 7.35 @hl), 7.15 (s,
1H), 3.02 (heptet) = 6.9 Hz, 1H), 1.34 (d] = 6.9 Hz, 6H)*C NMR (150 MHz, CDGJ):  143.4,
135.3, 134.2, 133.9, 130.3, 128.1, 127.8, 127.7,012126.3, 124.3, 122.4, 122.0, 121.95, 121.8,
121.7, 121.1, 116.4, 114.2, 96.0, 34.0, 24.3 (MBMS (ESI) calcd. for GHogN (M + HY):
310.1590; found: 310.1598.
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6-Chloroindolo[1,2fphenanthridine 4d). Yellow solid (92% vyield), mp 177 - 179 °é4 NMR
(600 MHz, CDC}): § 8.35 (d,J = 8.8 Hz, 1H), 8.22 (d] = 8.0 Hz, 1H), 8.16 (s, 1H), 8.05 (m, 2H),
7.81 (d,d = 7.2 Hz, 1H), 7.44 - 7.49 (m, 3H), 7.33 - 7.38 @hl), 7.19 (s, 1H)**C NMR (150
MHz, CDCk): & 134.9, 134.5, 133.8, 130.4, 128.9, 128.5, 128148,0, 126.4, 125.8, 124.2,
123.9, 123.8, 122.6, 122.4, 122.1, 121.3, 117.8,11196.8. HRMS (ESI) calcd. for,g;:CIN

(M + H": 302.0731; found: 302.0737.

L0
»

3-Methylindolo[1,2f]phenanthridine 4€). White solid (93% yield), mp 158 - 160 °&4 NMR
(600 MHz, CDC}): 6 8.54 (d,J = 8.3 Hz, 1H), 8.38 (d] = 8.3 Hz, 1H), 8.32 (d] = 7.8 Hz, 1H),
8.02 - 8.03 (m, 2H), 7.82 (d,= 7.4 Hz, 1H), 7.57 () = 8.2 Hz, 1 Hz), 7.31 - 7.38 (m, 4H), 7.21
(s, 1H), 2.51 (s, 3H)**C NMR (150 MHz, CDGJ): & 137.9, 136.3, 135.7, 134.0, 130.6, 129.7,
128.8, 127.0, 124.3, 124.1, 123.9, 123.1, 122.2,312121.9, 121.9, 121.0, 116.5, 114.3, 95.6,
22.0. HRMS (ESI) calcd. for GHigN (M + H): 282.1277; found: 282.1273.

L0
(L

3-Fluoroindolo[1,2fphenanthridine 4f). Yellow solid (87% vyield), mp 168 - 169 °@H NMR

(600 MHz, CDCY): 6 8.31 (d,J = 8.3 Hz, 1H), 8.20 (d] = 7.8 Hz, 1H), 7.93 (d] = 7.8 Hz, 1H),
7.82 - 7.85 (m, 1H), 7.72 (d,= 8.2 Hz, 1H), 7.59 - 7.61 (m, 1H), 7.43Jt 7.4 Hz, 1H), 7.28 -
7.32 (m, 2H), 7.17 (t) = 7.4 Hz, 1H), 7.01 - 7.04 (m, 1H), 6.95 (s, 1HC NMR (150 MHz,

CDCl): 6 162.6 (dJc.F = 244.8 Hz), 136.2, 134.6, 133.8, 130.4, 129.9,42126.3 (dJc= 8.6

Hz), 124.2, 123.12, 123.09, 122.1, 122.0, 121.6,4,1116.35, 116.2 (dcr = 22.9 Hz), 114.3,
108.5 (d,Jc.r = 23.0 Hz), 95.9. HRMS (ESI) calcd. fopgdsFN (M + HY): 286.1027; found:
286.1032.
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