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I: General Information

Commercially available materialgerepurchased from Alfa AesandSigmaAldrich.

Toluene and DCMwas dried ovelPure Solv solvent purification system. THF was

distilled over sodiumOther solvents were drieaver 4A molecular sieve prior use.

Proton nuclear magnetic resonantté KMR) spectra were recorded on a Brud0

MHz) spectrometer. Chemical shifts were rec
to tetramethyl sil and= 726, sifgletp® NMRosplittilgh | or of o
patterns are designated as singlet (s), doublet (d), triplet (t), quartet (dpuddet of

doublets)m (multiplets), and etc. All firsbrder splitting patterns were assigned on the

basis of the appearance of the multiplet. Splitting patterns that could not be easily
interpreted are designated as multiplet (m) or broad (br). Carbolear magnetic

resonancefC NMR) spectra were recorded on a Bruker (400 MHz) (100 MHz)
spectrometerHigh resolution mass spectral analysis (HRMS) was performed on

Waters QTOF Permier Spectrometeknalytical thinlayer chromatography (TLC)

was caried out on Merck 60 F254 praated silica gel plate (0.2 mm thickness).



II. General procedure
a) Optimized conditions:

Table S1. Qptimized conditions.

o O
o : LiCl y
Ph/\/U\H ' > Base O O Ph
N
lrS 'i's
1a 2a 3a
Entry @ Base Lewisacid Solvent  Yield[%)]Y
1 K2COs - THF n.d.
2 DBU - THF n.d.
3 NaOBu - THF n.d.
4 EtsN - THF n.d.
5 DBN - THF n.d.
6 DBU Cu(OTf) THF <10
7 DBU Zn(OTf) THF <10
8 DBU Sc(OTf) THF <10
9 DBU FeCk THF n.d.
10 DBU Mg(OTf), THF <10
11 DBU ZnCl THF n.d.
12 DBU LiCl THF 63
13 DBU LiF THF 30
14 DBU LiBr THF 57
15 DBU NaCl THF <10
16 K2COs LiCl THF n.d.
17 DBN LiCl THF n.d.
18 NaOBu LiCl THF n.d.
19 EtsN LiCl THF n.d.
20 DBU LiCl 1,4dioxane 55
21 DBU LiCl DMF 45
22 DBU LiCl CHsCN 60
23 DBU LiCl Toluene 50
24 DBU LiCl THF 45
25(d DBU LiCl THF 58
26/l DBU LiCl THF 40
2711 DBU LiCl THF 75

28lf1.(] DBU LiCl THF/CHsCN 79



20(.] DBU LiCl THF/CH:CN 76

30l DBU LiCl THF/CHCN 82

3107001 DBU LiCl THF/CHCN 64
32001 DBU LiCl THF/CHCN 64
33700 DBU LiCl THF/CHCN 72

34701 - LiCl THF/CHsCN n.d.

[a] optimized conditionsla (0.1 mmol), cinnamaldehyd2a (1.5 equiv), base (2.0
equiv), Lewis acid (0.2 or 3.0 equiv), solvent (1.0 mL), 8) 24 h.[b] Yields of
productsisolated after column chromatograpfo} At 0 C. [d] At 50 C. [e] At 70 C.
[f] Under an @balloon [g] THF/CHsCN=1:1. [h] 50 of t-BuOH was added [i] 100
nL of t-BuOH was added [j] 2061 of t-BuOH was added. [k] LiCl (1.0 equiv). [l]
LiCl (2.0 equiv).n.d. = not detected.

b) General procedurefor the synthesis ofU p-unsaturated aldehydeg1a~1p):
1a, 1b, 1e, 1f, 1j and1k were purchasedc, 1d, 1g, 1h, 1i, 11, 1m, 1n, 10, 1p and

1q werepreparedaccording to the literatufé?!

c) General procedurefor the synthesis ofsubstrates2!*1d (2a as an example)

(0]
H
X POCI;, DMF
R A\ _POCls, DMF \\ . NaH, THF i S\
Z N sCl L~
H = N N
Ts
2a~2h

‘ R' = H, 4-Br, 5-F, 5-Cl, 5-Br, 5-CH3, 6-Cl, 6-Br ’

To a dried round bottom flaskith anhydrous DMF (12.0 mmol, 0.94 mlyas
dropwise addeBOCEk (11.0 mmol, 1.0 mLat OC . After stirring for 30 minutes at OC,
a solution of2-methyl1H-indole (10 mmol, 1.31 g in DMF (5.0 mL) was added
dropwise to the reaction mixtureUpon completion ofthe reaction, which was
monitored byTLC, a solution of Na® was added slowly. Théormed solid was
filtered and dried under vacuum to aff@anethyt1H-indole-3-carbaldehyde

To asolution of 2-methyl1H-indole-3-carbaldehyd€9.0 mmol, 1.43 g) in dry
THF (20.0 mL) was addedodium hydride (60% in 0il22.5 mmol) at OC . After
stirring for 20 minutes TsCl (10.8 mmol, 2.06 gy)as addedo the reaction mixture,
thenstirredat 0 until the substrate was consumed completely. The resulting mixture
was poured into saturated aqueous N&GIngL), extracted withCH.Cl> (3 x 50 mL).
The combined organic layes were dried over anhydrousNaSQ, filtered and
concentrated under reduced pressuite crude residue was purifiday flash column
chromatography on silica gelith elution (30% v/v EtOAc in hexang to afford 2-
methyt1-tosyt1H-indole-3-carbaldehyd@ain 60% overallyield.



d) General procedure for the synthes of carbazoles 3 (3a as an example):

o]
H DBU, LiCl
A { oo Q Q
+

PR H THF/CH3CN Ph
N 0,, 30 °C
Ts

1a 2a 3a

To a dried10 mL Schlenk tube equipped with a tiny magnetic stir bar uer
atmospherevas added.a (0.15 mmo) 19.0¢L), 2a (0.10 mmol, 314 mg), LiCl (0.3
mmol, 13.0mg). Thendry THF/CHsCN (v/v=1:1,1.0 mL), 'BuOH (0.1M, 1000 L)
andDBU (0.20mmol, 300 eL) was addedria a micro syringeThe reaction mixture
was stirred aBOC until 2a disappearefetected by TL{; theresiduewaspurified by
silica gel column chromatographwith elution (50% v/v DCM in hexane) to afford
carbazole8a as awhite solidin 82% yield.

e) General procedure for thesynthess of4 (4a as an example)

Qi e

3 4

To a solution o8i (0.10 mmol, 49.1 mg) in AcOH (3.0 mL) was addedinc powder
(2.0 mmol, 0.13 g) The reactionmixture wasstirred at refluxing temperaturefor
overnight After completion of reaction, saturated sodium bicarbonate solutiwas
added slowlyuntil the pHwas adjusted to neutralThen theresultingmixture was
extracted with ChHCl, (3 x 15 mL). The combinedorganic layes were dried over
anhydrouNaxSQy, filtered andconcentrated under reduced presstinecrude residue
was purifiedby flash columnchromatography on silica gelith elution (20% v/v
CHCIl> in MeOH) to afford the productain 88% yield.



f) Proceduresfor the synthess of5:

O f
HN
H 2,6-dimethylbenzylamine
QT BT o e
N 3 A molecular sieves O

\ O.N N O-DCB, reflux
Ts 2 THF, 80 °C, 18 h _i_s O,N

B1

3i
HN:‘< HN:J< HNj
Oy 2 O 225,017
_— [
N O K,COs N O MeOH/CH,CN N O
HN CH4CN | N H N
Ts Bn/ Bn
B3 5

|
Ts
B2

To a solution oBi (5.00mmol, 2.46 g) 3 A molecular sieves5(00 9, NaBHsCN
(20.0mmol, 0.63 gpand 2,6dimethylbenzylamine3;38g, 10.0 mmol, 2.0 equiv) were
suspended in THFLG6.0mL) and heated é80C for 18 hours.The reaction mixture
was cooleddiluted withCH>Cl> (3 x 20mL) and washed with saturated aqueous NacCl
(20 mL) before drying oveNaSQ, filtering, and conaetrating in vacuoPurification
by column chromatograph@@so v/v EtOAcin hexangto afford the produdBlin 70%
yield.

To a solution ofB1 (3.50 mmol, 2.06 g), P(OEt} (35.0 mmol, 5.50 gwere
suspended inortho-dichlorobenzene(15.0 mL) andreflux for overnight After
completion of reactiorthe solvent was concentrated undsgtuced pressure, and the
crude residue was purified leplumn chromatography (20% v/v EtOAc in hexatme)
afford producBB2 in 62% yield.B2 (2.0mmol, 1.11 g)K>COs (4.0mmol, 0.55g) and
benzyl bromide (2.2 mmol, 0.3§ were added in CG}N (20.0 mL).The reaction
mixture was stirred at room temperature for overnigfiten the reaction is comée
the solvent was concentrated unagtuced pressure, and the crude residue was purified
by column chromatography (20% v/v EtOAc in hexane) to afford proB8¢h 87%
yield.

B3 (0.5 mmol, 0.33 g) was refluxed overnight in MeQHF (1:1=10.0 mL)
solvent mixture after addition of KOz (0.5 mmol, 0.17g). Orce completion of the
reaction, the sokbnt was removed under vacuo, the crude product was purified by
column chromatography (50% v/v EtOAc in hexane) to afford prosliucB82% yield
as a brown solid.



[ll. Characterizations of substrates andproducts, reference

Structure of knowrtompoundd.c,*t 1d,tH 10,2311 1211 1] 112 1m,[20] 1 [23] 10,1241
10,119 23,119, 2p,[17 45,181 4418 andsit9 were confirmed by NMR spectral comparison
with literature dataFor compounds not reported beforéy NMR and *C NMR
characterization and the corresponding spectra are provided.

a) Characterizations of substrates and poducts

oL

F NO,
19

(E)-3-(4-fluoro -2-nitrophenyl)acrylaldehyde (1g): yellow solid; *H NMR (400 MHz,
CDCL) ®.71%d,J = 7.6 Hz, 1H), 7.95 (d] = 16.0Hz, 1H), 7.79 (dd) = 8.2, 28
Hz, 1H), 7.71 (ddJ = 8.8, 52 Hz, 1H), 7.4-7.45 (m, 1H), 6.57 (ddJ = 16.0, 7.6 Hz,
1H); 3*C NMR (100 MHz, CDGJ) ti=193.0, 164.3, 161.7, 148.7, 146.1, 132.7, B32.
131.1, 13.0, 126.3, 12&, 121.5, 121.3, 113,21129; HRMS(ESI) calcd for
CoH7FNOs (M+H)*: 196.0404, Found:196.0406.

1p

(E)-3-(9,9-diethyl-9H-fluoren-3-yl)acrylaldehyde (1p): yellow solid; *H NMR (400
MHz, CDCk)  8.73%d,J =76 Hz, 1H), 7.8-7.76 (m, 2H), 754-7.59 (m, 3H), 7.3-
7.38 (m, 3H), 6.79 (ddJ = 156, 76 Hz, 1H), 2.06 (9J = 72 Hz, 4H), 0.32 (tJ =76

Hz, 6H) *C NMR (100 MHz, CDGJ) Ui = 193.8, 153.6, 158, 150.7, 145.1, 140.3,
132.8, 128.3, 128.2, 127.7,27.2, 123.1, 122.7, 120.4, 120.2, 56.2, 32.7, 8.5
HRMS(ESI) calcd folC20H210 (M+H)*: 277.1587Found:277.158.

O
H

Br
A\
N
Ts
2d
5-bromo-2-methyl-1-tosyl-1H-indole-3-carbaldehyde (2d): yellow solid; *H NMR
(400 MHz, CDC}) ti=10.21 (s, 1H), 8.44 (d,= 2.4 Hz, 1H), 8.08 (d] = 9.2 Hz, 1H),
7.73 (d,J = 8.4 Hz, 2H), 7.47 (ddl = 8.8, 20 Hz, 1H), 7.29 (dJ = 8.0 Hz, 2H), 2.92
(s, 3H), 2.39 (s, 3H}*C NMR (100 MHz, CDGJ) i=185.1, 148.4, 146.3, 135.234.6,
130.4,128.5, 127.7, 126.7, 124.1, 118.8, 118.2, 115.5, 21.7; HRMS(ESI) calcd
for C17H1sBrNOsS (M+H)*: 391.9951, Found:391.9957.



0]

Me
H
Oy

\

Ts
2e

2,6-dimethyl-1-tosyl-1H-indole-3-carbaldehyde (2€): yellow solid; *H NMR (400
MHz, CDCk)  ©0.26 (s, 1H), 8.09 (d,= 8.4Hz, 2H), 7.76 (dJ = 8.4 Hz, 2H), 227-
7.29(m, 2H), 7.20 (dJ = 9.6Hz, 1H), 2.93 (s3H), 2.46 (s, 3H), 2.39 (s, 3HC NMR
(100 MHz, CDC}) U =1857, 147.7, 145.8 135.6, 134.9, 134.1, 1302, 1268, 16.6,
126.3 121.2, 1188, 113.7,100.0,21.7,21.3,12.7; HRMS(ESI) calcd folC18H1sNO3S
(M+H)": 328.1002Found:328.106.

H
o] \

N
[

Ts
2f

6-chloro-2-methyl-1-tosyl-1H-indole-3-carbaldehyde (2f): yellow solid; *H NMR

(400 MHz, CDC4)  10.29 (s, 1H), 8.23 (d,=2.0Hz, 1H), 8.16 (dJ = 8.4 Hz, 1H),

7.75 (dJ = 88 Hz, 2H), 7.30 (dJ = 84 Hz, 3H), 2.89 (s, 3H), 2.39 (s, 3HC NMR

(100 MHz, CDC}) 0=185.3, 148.1, 146.3, 136.2, 135.2, 131.6, 130.4, 126.7, 125.6,
124.6, 122.1, 14.6, 114.3, 21.7, 12.64RMS(ESI) calcd foilC17H15CINOsS (M+H)™:
348.0456 Found:3480448

H
Br \

\

Ts
2g

6-bromo-2-methyl-1-tosyl-1H-indole-3-carbaldehyde (2g): yellow solid; *H NMR

(400 MHz, CDC})  10.28 (s, 1H), 8.42 (d,= 16 Hz, 1H), 8.13 (dJ = 8.4 Hz, 1H),
7.77 (d,J=84Hz, 2H), 7.47 (dd) =88, 2.0Hz, 1H), 7.33 (dJ = 80 Hz, 2H), 2.91
(s, 3H), 2.41 (s, 3H}*C NMR (100 MHz, CDGJ) li=185.2, 147.9, 146.3, 136.535.2
130.5, 128.3, 126.7, b0, 122.5, 119.3118.6, 117.1, 21.7, 12.6IRMS(ESI) calcd
for C17H1sBrNOsS (M+H)*: 391.995]1 Found:3919957.

2h
4-bromo-2-methyl-1-tosyl-1H-indole-3-carbaldehyde (2h): yellow solid; *H NMR
(400 MHz, CDC%)  11.18 (s, 1H), 8.33 (dd,= 8.4 08 Hz, 1H), 7.75 (dJ = 8.4



Hz, 2H), 7.56 (ddJ = 80, 08 Hz, 1H), 7.31 (dJ = 7.6 Hz, 2H), 7.2%, J = 8.4 Hz,
1H), 3.00 (s, 3H), 2.41 (s, 3H¥C NMR (100 MHz, CDCJ) Ui = 188.6, 146.2, 145.6,
137.0, 135.4, 130.3, 129.2, 126.7, 1289.88.6, 113.7, 112.6, 21.7, 14BRMS(ESI)
calcd forCi7H1sBrNOsS (M+H)*: 391.9951 Found:3919957.

Syv

3a

2-phenyl-9-tosyl-9H-carbazole 3-carbaldehyde (3a): white solid; *H NMR (400

MHz, CDCl) 4 = 10.02 (s, 1H), 8.60 (s, 1H), 8.39 (s, 1H), 8.34J)(d,8.4 Hz, 1H),

8.01 (d,J = 76 Hz, 1H), 7.75 (dJ = 84 Hz, 2H), 748-7.58 (m, 6H), 7.43 (1) = 7.2

Hz, 1H), 7.16 (dJ = 8.0Hz, 2H), 2.29 (s, 3H)*C NMR (100 MHz, CDGJ) ti=191.9,
145.5145.4,141.3, 139.2, 138.0, 134.8, 130.5, 130.0, 129.9, 128.6, 128.4, 128.3, 126.6,
125.9, 125.6, 124.5, 120.7, 120.0, 116.4, 115.1, ;2HBMS(ESI) calcd for
C26H20NOsS (M+H)*: 426.1158 Found:426.1159

o
O
N CN
Ts
3b

4-(3-formyl -9-tosyl-9H-carbazol2-yl)benzonitrile (3b): yellow solid;*H NMR (400
MHz, CDCl) U =9.97 (s, 1H), 8.62 (s, 1H), 8.33 = 92 Hz, 2H), 8.03 (dJ = 8.0

Hz, 1H), 7.84 (dJ) = 80 Hz, 2H), 7.73 (dJ) = 8.4 Hz, 2H), B7-7.62(m, 3H), 7.45 (t,
J=72Hz, 1H), 7.17 (dJ = 80 Hz, 2H), 2.3 (s, 3H) 3C NMR (100 MHz, CDGCJ) u

= 190.6, 145.8, 143.3, 143.0, 142.8, 141.1, 139.2, 134.7,,182.3, 130.0129.7,
129.6, 128.8,127.0, 126.6, 126125.2, 124.7, 120.9, 120.8, 118.5, 116.3, 115.1, 112.3,
21.6; HRMS(ESI) calcd forC27H19N20sS (M+K)*: 489.067Q Found:489.0672

(e}
O
N O COzMe
|
Ts
3c

methyl 4-(3-formyl -9-tosyl-9H-carbazol2-yl)benzoate (3c): white solid; *H NMR

(400 MHz,CDCl) t=9.99 (s, 1H), 8.62 (s, 1H), 8.37 (s, 1H), 8.34)(d,80 Hz, 1H),

8.21 (d,J = 80 Hz, 2H), 8.03 (dJ = 76 Hz, 1H), 7.74 (d)) = 8.4 Hz, 2H), 5-7.60

(m, 3H), 7.44 (tJ = 72 Hz, 1H), 7.17 (dJ = 80 Hz, 2H),4.00(s, 3H), 2.30 (s, 3H)

13C NMR (100 MHz, CDGJ) 1=191.2, 166.7, 145.6, 144.0, 142.7, 141.2, 130827,

130.5, 123.0, 129.9, 129.8, 128.6, 126.6, 126.3, 125.4, 124.6, 120.8, 120.3, 116.3, 115.1,
52.4, 21.6 HRMS(ESI) calcd folCagH22NOsS (M+H)*: 484.1213 Found: 484.1222



O30

2-(4-chlorophenyl)-9-tosyl-9H-carbazole 3-carbaldehyde (3d): white solid; H

NMR (400 MHz,CDCl) ti=10.00 (s, 1H), 8.59 (s, 1H), 8.33 (x 84 Hz, 2H), 8.00
(d,J=76Hz, 1H), 7.74 (d) = 8.4 Hz, 2H), 7.56 (td] = 7.6, 1.2Hz, 1H), 7.2 (dt, J
=8.4,2.4Hz, 2H), 7.4-7.45 (m, 3H), 7.16 (dJ = 8.0 Hz, 2H), 2.29 (s, 3H¥*C NMR

(100 MHz, CDC4) tl=191.4, 145.6, 143.9, 141.2, 139.2, 136.5, 134.7, 134.7, 131.7,
123.0,129.9128.8, 128.5, 126,926.1, 125.4, 124.6, 120.7, 120.3, 116.3, 115.1,21.6
HRMS(ESI) calcd foC26H19CINO3S (M+H)*: 460.0769 Found: 4600765

0
H
o
Ts
3e

2-(4-methoxyphenyl)-9-tosyl-9H-carbazole-3-carbaldehyde (3¢): white solid; H

NMR (400 MHz,CDCls) ti=10.03 (s, 1H), 8.57 (s, 1H), 8.36 (s, 1H), 8.33)(d,8.4
Hz, 1H), 7.99 (dJ = 7.2 Hz, 1H), 7.74 (d] = 8.4 Hz, 2H), 7.54 (1) = 7.2, 1.2Hz,

1H), 7.40-744(m, 3H), 7.15 (dJ = 8.0 Hz, 2H), 7.0 (dt, J= 9.6, 2.8 Hz, 2H), 3.91 (s,
3H), 2.28(s, 3H) 13C NMR (100 MHz, CDGJ) ti=192.1, 159.9, 145.5, 145.241.3,
139.1, 134.8,131.7,130.3, 130.1, 129.9, 128.3, 126.6, 125.6, 128.5, 120.6,20.0,

116.3 115.1, 114.0, 55.5, 21.BRMS(ESI) calcd folC27H22NO4S (M+H)*: 456.1264
Found: 4561261

O
H
I ’T‘ I O Me
Ts
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2-(p-tolyl) -9-tosyl-9H-carbazole 3-carbaldehyde (3f): white solid; *H NMR (400
MHz, CDCl) 4 = 10.03 (s, 1H), 8.59 (s, 1H), 8.38 (s, 1H), 8.34J)(d, 8.4 Hz, 1H),
8.00 (d,J=7.2 Hz, 1H), 7.75 (d] = 8.4 Hz, 2H), 7.55t¢, J = 7.2, 1.2Hz, 1H), 7.42
(td, J=7.6, 0.8Hz, 1H), 7.347.40 (m, 4H), 7.15 (dJ = 8.4 Hz, 2H), 2.48 (s, 3H), 2.29
(s, 3H) °C NMR (100 MHz, CDQJ) ii = 192.1, 145.5, 148, 141.3, 139.1, 138.3,
135.1, 134.8, 130.4, 130130.0, 129.3, 128.3, 126.6, 125.7, 125.6, 124.5, 1226,Q
116.4, 115.1, 21.6, 21.BRMS(ESI) calcd fo€27H2:NOsS (M+H)*: 440.1315Found:
4401324



o}
O (<
Y
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2-(2-methoxyphenyl)-9-tosyl-9H-carbazole-3-carbaldehyde (3g): white solid; H
NMR (400 MHz,CDCl) ti = 9.83 (s, 1H), 8.57 (s, 1H), 8.34 (= 7.6 Hz, 2H), 8.00
(d,J=7.2 Hz, 1H), 7.76 (d] = 8.4 Hz, 2H), 7.54 (td] = 76, 16 Hz, 1H), 7.8 (td, J
=8.4,16Hz, 1H), 738 7.44(m, 2H), 7.5-7.19 (m, 3H), 7.04 (dJ = 80 Hz, 1H), 3.78

(s, 3H), 2.29 (s, 3H)}3C NMR (100 MHz, CDGJ) ti=192.1, 156.6, 145.4, 141.5, 141.3,
139.0, 134.8,131.9,130.3,130.2, 129.9, 128.2,01226.6, 125.9, 124.5, 121.2, 120.6,
119.Q 117.1 115.1, 110.8, 55.5, 21.6IRMS(ESI) calcdfor Ca7H22NOsS (M+H)*:
456.1264 Found: 4561263

o)
H

Sur sy

Ts cl

3h

2-(2-chlorophenyl)-9-tosyl-9H-carbazole 3-carbaldehyde (3h): white solid; H
NMR (400 MHz,CDCl) ti=9.82 (s, 1H), 8.61 (s, 1H), 8.36 (#i= 8.4 Hz, 1H), 8.31
(s, 1H), 8.01 (d) = 76 Hz, 1H), 7.75 (dJ = 8.4 Hz, 2H), B57.59 (m, 2H), 7.£-7.48
(m, 4H), 7.15 (dJ = 80 Hz, 2H), 2.29 (s, 3H)*C NMR (100 MHz, CDGJ) ti= 190.9,
145.6, 142.0, 141.2,139.2, 137.0, 134.5, 1338.1, 1301, 130.0, 129.9, 129.7, 128.5,

127.0, 126.6, 126, 125.6, 124.6, 120.7, 119.7, 117.0, 115.2, 2HBMS(ESI) calcd
for C26H19CINO3S (M+H)*: 460.0769 Found: 460.0766.

o)
O~
-
Ts OoN
3i

2-(2-nitrophenyl) -9-tosyl-9H-carbazole-3-carbaldehyde(3i): yellow solid; 'H NMR

(400 MHz,CDCl) 0=9.89 (s, 1H), 8.55 (s, 1H), 8.35 (i 8.4 Hz, 1H), 8.26 (s, 1H),

8.17 (dd,J =80, 12 Hz, 1H), 8.01 (dJ = 72 Hz, 1H), 7.74 (td) = 76, 12 Hz, 1H),
7.65-7.70 (m, 3H), 758 (td, J = 76, 12 Hz, 1H), 7.2-7.48 (m, 2H), 7.17 (dJ = 8.0

Hz, 2H), 2.29 (s, 3H)*C NMR (100 MHz, CDGCJ) Ui = 190.3, 149.2, 145.8, 141.0,
139.6, 139.2, 134.2, 133.9, 132.8, 130.0, 129.9, 129.5, 128.6, 126.7, 126.5, 125.5, 124.7,
124.6, 122.0, 120.7, 116.1, 115.3, 2HRMS(ESI) calcd foiC26H19N20sS (M+H)™:
4711009 Found: 471.1@3.
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2-(4-fluoro-2-nitrophenyl) -9-tosyl-9H-carbazole 3-carbaldehyde (3)): yellow solid;
'H NMR (400 MHz,CDCl) U = 9.90 (s, 1H), 8.51 (s, 1H), 8.35 (@= 8.4 Hz, 1H),
8.24 (s, 1H), 8.00 (d] = 7.6 Hz, 1H), 7.91 (ddJ = 84, 16 Hz, 1H), 7.67 (d) = 8.4
Hz, 2H), 7.58 (tJ = 72 Hz, 1H), 743-7.50 (m, 3H), 7.16 (d,) = 80 Hz, 2H), 2.29 (s,
3H); 13C NMR (100 MHz, CDGJ) 1=190.2, 163.2, 160, 1495, 145.8, 14.0, 139.2,
138.2,134.2,134.1,134.0, 130.3, 130.0, 129.9, 128.7, 126.8, 126.5, 125.3, 124.8, 123.1,

120.7, 120.3, 120.1, 116.4, 115.3, 112.4, 112.2, ;2HBMS(ESI) calcd for
Co6H18FN20sS (M+H)™: 4890915 Found: 4890913

S

2-(3-chlorophenyl)-9-tosyl-9H-carbazole 3-carbaldehyde (3k): white solid; H

NMR (400 MHz,CDCl) Gi=10.0L (s, 1H), 8.61 (s, 1H), 8.33 (d= 76 Hz, 2H), 8.02

(d,J = 76 Hz, 1H), 7.74 (dJ = 80 Hz, 2H), 7.57 (tJ = 8.0 Hz, 1H), 742-7.51 (m,

4H), 7.3%-7.37 (m, 1H), 7.17 (dJ = 8.0 Hz, 2H), 2.30 (s, 3H}*C NMR (100 MHz,
CDCl) 1=191.3, 145.6, 143.7, 141.2, 139.9, 139.2, 134.7, 134.6, 130.3, 130.0, 129.9,
129.8, 128.7, 128.6, 128.5, 126.6, 126.2, 125.4, 122(%8, 120.2, 116.3, 115.1, 21.6
HRMS(ESI) calcd folC26H19CINO3S (M+H)™: 460.0769 Found: 4600765

Savise

3l

2-(naphthalen-2-yl)-9-tosyl-9H-carbazole 3-carbaldehyde (3l): white solid; H
NMR (400 MHz,CDCl) ti=10.08 (s, 1H), 8.65 (s, 1H), 8.50 (s, 1H), 8.36])(d,8.4
Hz, 1H), 8.@-8.04 (m, 2H),7.94-7.97 (m, 3H), 7.77 (dJ = 8.4 Hz, 2H), 7.64 (dd] =
8.4,2.0Hz, 1H), 755-7.63(m, 3H), 7.44 (tJ = 7.2 Hz, 1H), 7.16 (d] = 8.4 Hz, 2H),
2.29 (s, 3H)13C NMR (100 MHz, CDC4) ti=191.9, 145.5, 145.3, 141.2, 139.2, 135.4,
134.8,13.0,132.8,130.2,130.0, 129.9, 128.4, 128.3,2,288.1, 127.8, 120, 126.8,
126.6, 125.9, 125.6, 124.6, 120.7, 120.1, 116.6, 115.1; BRMS(ESI) calcd for
C3oH22NOsS (M+Na)*™: 498.1134Found: 498.1125
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2-(thiophen-2-yl)-9-tosyl-9H-carbazole 3-carbaldehyde (3m): yellow solid; H

NMR (400 MHz,CDCl) ti=10.41 (s, 1H), 8.61 (s, 1H), 8.53 (s, 1H), 8.30)(d,8.4

Hz, 1H), 7.96 (dJ) = 76 Hz, 1H), 7.75 (dJ = 8.4 Hz, 2H), 7.69 (d] = 0.8 Hz, 1H),

7.54 (td,J=7.6, 12 Hz, 1H), 7.40 (td,) = 7.6,0.8 Hz, 1H), 7.14 (d,) = 8.0Hz, 2H),

6.75 (d,J = 28 Hz, 1H), 6.64 (ddJ = 32, 2.0Hz, 1H), 2.27 (s, 3H)"*C NMR (100

MHz, CDCk) 4=191.8, 151.2, 145.5, 144.2, 141.3, 139.3, 134.7, 133(1B01129.5,
128.5, 126.6, 126.0, 125.5, 124.6, 120.7, 120.4, 115.1, 114.2, 112.2, 111;9, 21.6
HRMS(ESI) calcd forC24H1sNO4sS (M+H)™: 416.0951 Found: 4160949
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3n

2-(thiophen-2-yl)-9-tosyl-9H-carbazole 3-carbaldehyde (3n): yellow solid; H
NMR (400 MHz,CDCl) ti=10.22 (s, 1H), 8.57 (s, 1H), 8.47 (s, 1H), 8.33)(d,8.4
Hz, 1H), 7.99 (d) = 8.0Hz, 1H), 7.76 (dJ = 8.4 Hz, 2H), 7.8-7.58 (m, 2H), 7.43 (td,
J=7.6 08Hz, 1H), 7.21 (dd) = 52, 36 Hz, 1H), 7.5-7.18 (m, 3H), 2.29 (s, 3H)
13C NMR (100 MHz, CDGJ) ti=191.6, 145.6, 141.1, 139.2, 139.1, 137.3, 134.7, 130.5,

130.0 129.9, 128.6, 127.9, 127.6, 126.6, 126.2, 125.4, 124.6, 120.7, 120.1 115619,
21.6 HRMS(ESI) calcd folCasH1NOsS, (M+H)*: 4320723 Found: 4320724

2-pentyl-9-tosyl-9H-carbazole-3-carbaldehyde (30): yellow solid; *H NMR (400
MHz, CDCL) Ui = 10.38 (s, 1H), 8.40 (s, 1H), 8.31 (= 8.4 Hz, 1H), 8.21 (s, 1H),
7.94 (d,J = 7.6Hz, 1H), 7.72 (d) = 8.4 Hz, 2H),7.51 ¢d, J = 72, 1.2Hz ,1H), 7.39
(t,J= 72 Hz, 1H), 7.14 (d) = 80 Hz, 2H),3.21(t, = 7.6 Hz, 2H), 2.28 (s, 3H), BS-
1.75(m, 2H), 137-1.45(m, 4H), 0.94t, J = 7.2 Hz, 3H); 13C NMR (100 MHz, CDGJ)
0=191.2, 145.6, 145.4, 141.6, 138.9, 134.8, 130.0, 129.9, 127.9, 126.3, 124.80,
124.4,123.2,120.2, 116.6, 115.1, 3837, 31.6, 22.6, 21.6, 14.HRMS(ESI) calcd
for C2sH26NO3S (M+K)*: 458.1187Found: 458.1196



9'-methyl-9-tosyl-9H,9'H-[2,3'-bicarbazole} 3-carbaldehyde (3p): white solid; *H
NMR (400 MHz,CDClz)  10.08 (s, 1H), 8.63 (s, 1H), 8.50 (s, 1H), 8.35)(d,8.4

Hz, 1H), 8.18 (dJ = 1.6 Hz, 1H), 8.16 (d] = 8.0 Hz, 1H), 8.04 (d] = 7.2 Hz, 1H),
7.77 (d,J= 8.8 Hz, 2H), 7.6 (dd,J = 84, 2.0Hz, 1H), 7.8-7.58 (m, 3H), 7.48 (dJ =

8.0 Hz, 1H), 7.44 (td) = 7.6, 1.2 Hz, 1H), 7.31 (td,=6.8 1.2 Hz, 1H), 7.16 (d] =

8.0 Hz, 2H), 3.96 (s, 3H), 2.30 @H); 1°C NMR (100 MHz, CDQ) ti= 192.5, 146.5,
145.4,141.6, 141.3, 140.8, 139.2, 134.8, 13124,9 128.6, 128.2, 128, 126.6, 126.4,
125.8,125.4,124.5,122.9, 122.4, 72020.6, 119.9, 119.5, 116.8, 115.1, 108.8, 108.5,
29.4, 21.6HRMS(ESI)calcd for GaHzsN20sS (M+Na)*: 551.1400 Found:551.1402

O o

3q 2-(9,9-diethyl-9H-fluoren-3-yl)-9-tosyl-9H-carbazole
3-carbaldehyde (3q): yellow solid; *H NMR (400 MHz,CDCls) & = 10.07 (s, 1H),
8.64 (s, 1H), 8.46 (s, 1H), 8.35 (M= 8.4 Hz, 1H), 8.03 (d] = 6.8 Hz, 1H), 7.88 (d]
= 76 Hz, 1H), 777-784(m, 3H), 7.571d, J= 7.6, 1.6 Hz, 1H), 7.49 (dd) = 7.6 16
Hz, 1H), 7.45 (dJ = 76 Hz, 1H), 736-7.42(m, 4H), 7.18 (d,) = 84 Hz, 2H), 2.31 (s,
3H), 2.10 (q,) = 7.2Hz, 4H), 0.43 (tJ = 7.6 Hz, 6H), 3C NMR (100 MHz, CDGJ) U
=192.0, 150.3, 150, 146.0, 145.5, 141.8, 141.3, 140.7, 139.2, 136.6, 134.8, 130.2,
130.0, 129.2, 128.4, 127.7,127.1, 1262%,.7, 125.6, 125.3, 124.6, 123.1, 120.7, 120.1,
120.0, 119.8, 116.4, 115.1, 56.3, 32.8, 28.8, HRMS(ESI) calcd forCs7H32NOsS
(M+Na)*: 592.1917 Found: 570.208592.1915.

6-fluoro-9'-methyl-9-tosyl-9H,9'H-[2,3'-bicarbazole} 3-carbaldehyde (3r): white
solid; *H NMR (400 MHz,CDCls) ti = 10.06 (s, 1H), 856 (s, 1H), 8.4§s, 1H), 830
(dd,J=9.2 4.0Hz, 1H), 8.5 (d,J = 80 Hz, 2H), 7.8 (d,J = 80 Hz, 2H), 7.6 (d, J
= 7.2Hz, 1H), 753-7.60 (m, 3H), 748(d,J = 80 Hz, 1H), 725-7.32 (m,2H), 7.17 (d,
J=80Hz, 2H), 3.% (s, 3H), 2.® (s, 3H) *C NMR (100 MHz, CDGJ) i = 192.2,
147.0, 145.6, 142.0, 141.6, 140.9, 135.3, 134.6, 130.5, 129.9, 128.4 197831127.2
126.6, 126.4, 123.0, 122122.4, 120.6, 120.2, 119.5,117.1, 116.4, 116.3, 115.8, 115.5,



108.8, 108.5, 106.9, 106.7, 29.3, 2HRMS(ESI) calcd foCasH24FN20sS (M+Na)*:
569.1306 Found:569.1303

6-chloro-9'-methyl-9-tosyl-9H,9'H-[2,3'-bicarbazole} 3-carbaldehyde (3s): white

solid; 'H NMR (400 MHz,CDCls) i = 10.06 (s, 1H), 8.58 (s, 1H), 8.48 (s, 1H), 8.28
(d,J = 8.8Hz, 1H), 8.16 (d)J = 8.0Hz, 2H), 7.99 (d,) = 20 Hz, 1H), 7.74 (dJ = 80

Hz, 2H), 754761 (m, 3H), 748752 (m, 2H), 7.31 (tJ = 76 Hz, 1H), 7.18 (d,) =

8.0 Hz, 2H), 3.96 (s, 3H), 2.31 (s, 3HYC NMR (100 MHz, CDQ) ti= 192.2, 147.1,
145.7, 141.6, 140.9, 137.5, 134.6, 130.7, 13(B@,0.128.4, 128.2, 128.1, 127.3, 126.6,
126.5, 124.3,123.0,122122.4, 120.6, 120.5, 120.2, 119.5, 116.9, 116.2, 108.8, 108.6,
29.3, 21.6HRMS(ESI) calcd folC33H24CIN2OsS (M+H)™: 563.1191 Found:5631193

6-bromo-9'-methyl-9-tosyl-9H,9'H-[2,3'-bicarbazole} 3-carbaldehyde (3t): white

solid; 'H NMR (400 MHz, CDCJ) i 18.06 (s, 1H), 8.56 (s, 1H), 8.48 (s, 1H), 8.22

(d,J = 8.8 Hz, 1H), 812-8.16 (m, 3H), 7.74 (d,J = 8.0 Hz, 2H), B4 (d, J = 8.0 Hz

1H), 7.547.60 (m, 3H), 7.48 (d,) = 84 Hz, 1H), 7.31 (t) = 72 Hz, 1H), 7.18 (dJ =

8.0 Hz, 2H), 3.95 (s, 3H), 2.31 (s, 3H)C NMR (100 MHz, CDGJ) ti=192.2, 147.1,

145.7, 141.6, 141.4, 140.8, 137.9, 134.5, 130.9, 130.6, 130.0, 128.3, 128.1, 127.7, 126.6,
126.5,124.1, 123.5, 123.0, 122.4, 120.6, 120.2, 119.5, 117.9, 116.9, 116.5, 108.8, 108.6,
29.4, 21.6HRMS(ESI) calcd foC33H24BrN20sS (M+H)™: 607.0686, Found:607.0689

peev ey

3u
6,9'-dimethyl-9-tosyl-9H,9'H-[2,3'-bicarbazole} 3-carbaldehyde (3u): white solid;
'H NMR (400 MHz,CDCl) ti = 10.07 (s, 1H), 8.59 (s, 1H), 8.48 (s, 1H), 8.22)(d,
8.4Hz, 1H), 8.18 (dJ = 12 Hz, 1H), 8.16 (dJ = 76 Hz, 1H), 7.81 (s, 1H), 7.75 (d,
= 88 Hz, 2H), 7.60 (dd,) = 84, 16 Hz, 1H), 7.8-7.57 (m, 2H), 7.47 (d,) = 80 Hz,
1H), 7.36(dd, J = 8.4,1.2 Hz, 1H), 7.30 (tdJ = 8.0, 12 Hz, 1H), 7.15 (dJ = 76 Hz,
2H), 3.94 (s, 3H)2.52 (s, 3H), 2.29 (s, 3H¥*C NMR (100 MHz, CDGJ) 11=192.5,
146.4, 145.3, 141.6, 141.5, 140.8, 137.3, 134.8, 134.3, 130.4, 129.9, 129.41222.6
126.6, 126.4,125.9,125.5,122.9, 122.5, 122.4,120.7, 120.6, 1194811898, 114.8,



108.8, 108.5, 29.3, 21.6, 21MRMS(ESI) calcd folC34H27N20sS (M+H)™: 543.1737
Found:543.1741.

5-bromo-9'-methyl-9-tosyl-9H,9'H-[2,3'-bicarbazole} 3-carbaldehyde (3v): white
solid; 'H NMR (400 MHz,CDCls) G = 10.10 (s, 1H), 9.37 (s, 1H), 8.55 (s, 1H), 8.38
(d,J=8.4 Hz, 1H), 8.18 (d] = 1.2 Hz, 1H), 8.16 (d] = 76 Hz, 1H), 7.74 (dJ = 8.4
Hz, 2H), 753-7.62 (m, 4H), 7.48 (dJ = 80 Hz, 1H), 7.40 (tJ = 80 Hz, 1H), 7.31 (t,
J=76Hz, 1H), 7.17 (d,J = 80 Hz, 2H), 3.96 (s, 3H), 2.31 (s, 3HYC NMR (100
MHz, CDCk) 1=192.3, 146.9, 145.8, 141.6, 141.4, 14040.3, 134.5, 130.3, 130.0,
128.9, 128.4, 128, 128.2, 126.6126.4 124.8, 124.5, 123.0, 122.6, 122122.4, 120.6,
119.5, 116.9, 116.5, 113.9, 108.8, 108.6, 29.4, ;2HBMS(ESI) calcd for
Ca3H24BrN20sS (M+H)*: 607.0686, Found:607.0689

7-chloro-9'-methyl-9-tosyl-9H,9'H-[2,3'-bicarbazole} 3-carbaldehyde (3w): white

solid; 'H NMR (400 MHz,CDCls) U= 10.06 (s, 1H), 8.59 (s, 1H), 8.46 (s, 1H), 8.38

(d,J =16 Hz, 1H), 8.16 (dJ = 6.8 Hz, 2H), 7.94 (d] = 8.4 Hz, 1H), 7.78 (d] = 8.4

Hz, 2H),7.547.60(m, 3H), 7.49 (dJ = 8.0 Hz, 1H), 7.42 (dd] = 8.0, 1.6 Hz, 1H),

7.31 (t,J = 8.0 Hz, 1H), 7.20 (d] = 8.0 Hz, 2H), 3.96 (s, 3H), 2.32 (s, 3HJC NMR

(100 MHz, CDC}) G =192.4, 146.7, 145.8, 141.6, 141.3, 140.8, 140.1, 139.6, 134.6,
134.0, 130.6, 130.1, 128.3,128.1, 126.7, 126.5, 125.1, 124.6, 124.3, 123.0, 122.4, 121.3,
1206, 119.9, 119.5, 116.8, 115.4, 108.8, 108.6, 29.4,; HRMS(ESI) calcd for
C33H24CIN2OsS (|\/|+H)+Z 563.1191Found:563.1193

7-bromo-9'-methyl-9-tosyl-9H,9'H-[2,3'-bicarbazole} 3-carbaldehyde (3x): white
solid; *H NMR (400 MHz,CDCl;) ti=10.06 (s, 1H), 8.59 (s, 1H), 8.54 (5 1.6 Hz,
1H), 8.46 (s, 1H), 8.15 (d,= 6.8 Hz, 2H), 7.89 (d] = 8.4Hz, 1H), 7.77 (dJ = 8.4 Hz,
2H), 754-7.60 (m, 4H), 7.49 (dJ = 80Hz, 1H), 7.31 (tJ =72 Hz, 1H), 7.20 (dJ =

8.4 Hz, 2H), 3.96 (s, 3H), 2.33 (s, 3HFC NMR (100 MHz, CDQ) ti= 192.3, 146.8,
145.8,141.6141.2, 140, 139.9, 134.6, 130.7, 130.1, 128.4,128.1, 127.8, 126.6,126.



124.7,124.6,123.0,122.4,122121.8 121.6, 120.6, 119.9, 119.5, 118126.8 108.8,
108.5, 29.3, 21,6 HRMS(ESI) calcd for CzsH24BrN2O3S (M+H)™: 629.0505
Found629.0500

lagy

3y
6-fluoro-2-phenyl-9-tosyl-9H-carbazole 3-carbaldehyde(3y): white solid; *H NMR
(400 MHz,CDCl) G =10.03 (s, 1H), 8.55 (s, 1H), 8.39 (s, 1H), 8.31 (Ud,92, 44
Hz, 1H), 7.74 (d,) = 8.4 Hz, 2H), 7.63 (dd] = 8.0, 2.4 Hz, 1H), B4-7.60 (m, 3H),
749752 (m, 2H), 7.28 (td,J = 9.2, 24 Hz, 1H), 7.19 (dJ = 80 Hz, 2H), 2.32 (s, 3H)
13C NMR (100MHz, CDCk) i=191.7, 161.3, 158.9, 145.9, 145.7, 141.9, 137.8, 135.3,
135.2,134.5,130.4,130.1, 130.0, 128.6, 128.541287.0, 126.9, 126,325.3, 1232,
120.3, 116.7, 116.4, 116.3, 116.0, 115.87.00106.7, 21.6 HRMS(ESI) calcd for
Co6H19FNOsS (M+H)™: 444.1064 Found: 444.106.

6-chloro-2-phenyl-9-tosyl-9H-carbazole 3-carbaldehyde(32): white solid; *H NMR
(400 MHz,CDCls) G = 10.00 (s, 1H), 8.53 (s, 1H), 8.36 (s, 1H), 8.26)¢,9.2 Hz,
1H), 7.93 (dJ = 2.0Hz, 1H), 7.72 (d,J = 8.4 Hz, 2H), 7.5-7.57 (m, 3H), 747-7.52
(m, 3H), 7.18 (dJ = 8.0 Hz, 2H), 2.30 (s, 3H}°C NMR (100 MHz, CDGJ) li= 191.6,
146.0, 145.8, 141.6, 137.8, 137.5, 134.5, 130.4 313302, 130.0, 128.6128.5, 128.4,
127.0, 126.6,124.8, 120.5, 120.2, 116.6, 116.2, 21RMS(ESI) calcd for
C26H19CINOsS (M+H)*: 460.0769 Found: 460.074.

3aa

6-methyl-2-phenyl-9-tosyl-9H-carbazole 3-carbaldehyde (3aa): white solid; H

NMR (400 MHz,CDCls) ti=10.01 (s, 1H), 8.56 (s, 1H), 8.36 (s, 1H), 8.20)(d,8.8

Hz, 1H), 7.78 (s, 1H), 7.73 (d,= 8.4 Hz, 2H), 48757 (m, 5H), 7.36 (dd,) = 88,

1.6 Hz, 1H), 7.14 (dJ = 8.0Hz, 2H), 2.50 (s, 3H), 2.28 (s, 3HFC NMR (100 MHz,
CDCl) 1=191.9, 145.4, 145.3, 141.5, 138.1, 137.3, 134.8, 134.4, 130.5, 130.0, 129.9,
129.6, 128.5, 128.3, 126.5, 125.9, 125120.7, 119.8, 116.4, 114.8, 21.6, 21.3
HRMS(ESI) calcd folCa7H22NO3S (M+H)*: 440.1315 Found: 4401324
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7-bromo-2-phenyl-9-tosyl-9H-carbazole 3-carbaldehyde (3ab): white solid; *H

NMR (400 MHz,CDCL) ti = 10.00 (s, 1H), 8.55 (s, 1H), 8.51 (b5 1.6 Hz, 1H), 8.34

(s, 1H), 7.83 (d) = 84 Hz, 1H), 7.75 (dJ = 8.4 Hz, 2H), 7.5-7.57 (m, 4H), 746-7 50

(m, 2H), 7.20 (dJ = 8.0Hz, 2H), 2.32 (s, 3H)}**C NMR (100 MHz, CDGJ) ii=191.7,
145.9, 145.7, 141.1, 139.8, 137184.5, 130.4, 130.3, 130.1, 128.6, 128.5, 127.9, 126.6,
125.0, 124.5, 122.0, 121.7,2A0 118.2, 116.4, 21;7HRMS(ESI) calcd for
C26H19BrNO3S (M+H)™: 504.0264 Found: 504.0262
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6-fluoro -2-(2-nitrophenyl) -9-tosyl-9H-carbazole 3-carbaldehyde (3ac): yellow

solid; 'H NMR (400 MHz,CDCl) ti=9.88 (s, 1H), 8.49 (s, 1H), 8.31 (dts 92, 40

Hz, 1H), 8.24 (s, 1H), 8.17 (dd= 80, 12 Hz, 1H), 7.75 (tdJ = 76, 12 Hz, 1H), 7.69
(td,J=8.0, 16 Hz, 1H), 7.8-7.65 (m, 3H), 7.47 (ddJ =72, 12 Hz, 1H), 727-7.31

(m, 1H), 7.17 (dJ = 8.0 Hz, 2H), 2.29 (s, 3H}°C NMR (100 MHz, CDGJ) ii= 190.0,

161.4, 159.0, 149.1, 145.9, 141.7, 140.2, 135.3, 133.9, 133.7, 132.9, 132.7, 130.1, 130.0,
129.6, 126.9, 128, 126.5, 126.2, 124.6, 122.3, 116.7, 116.6, 116.4, 116.1, 107.0, 106.8,
21.6 HRMS(ESI) calcd folC26H18FN20sS (M+H)*: 489.0915Found: 489.09D.

F =N
Sy vly
4b

9-fluoro-12-tosyl-12H-indolo[3,2-jjphenanthridine (4b): brown solid;H NMR (400
MHz, DMSO-d6)  #1.88 (s, 1H), 9.39 (s, 1H), 9.02 (s, 1H), 8.84 (dd, D=1 Hz,

1H), 8.73 (s, 1H), 8.20 (dd,= 9.2, 2.8 Hz, 1H), 8.08 (dd,= 8.0, 1.6 Hz, H), 7.70-

7.78 (m, 2H), 7.63 ¢, J = 8.8, 4.4 Hz, 1H), 7.41 (td,= 92, 24 Hz, 1H) °C NMR

(100 MHz,DMSO-d6) U 154.7,144.1, 143.6,138.8, 131.0, 129.9, 128.8, 127.0, 124.7,

124.5,123.4,123.2,123.1, 122.1, 120.5, 115.6, 115.4, 112.7, 112.6, 107.6, 107,3, 102.1
HRMS(ESI) calcd for COH12FN2 (M+H)": 287.0979 Found:2870975.
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