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General Information:

The procedure does not require inert atmosphere. All the amide products obtained were purified
by column chromatography using silica gel (100-200 mesh). Hexane was used as a co-eluent. 'H
and "°C NMR were recorded in 400 and 100 MHz spectrometer respectively. The chemical shifts
are reported in ppm downfield to TMS (§ = 0) for "H NMR and relative to the central CDCl;
resonance (J = 77.0) for °C NMR. IR spectra were recorded on FT/IR. Elemental analyses were
recorded on Flash EA 1112 analyzer in School of Chemistry, University of Hyderabad. Mass
spectra were recorded on either VG7070H mass spectrometer using EI technique or LCMS-2010

mass spectrometer. Melting points were measured in open capillary tubes and are uncorrected.

General procedure for the coupling of 1-benzyl-3-chloro-1H-indole-2-

carbaldehyde and thiophene-2-carboxamide:

An oven dried Ace Pressure tube with Teflon stir bar was charged with Pd,(dba); (5.7 mg, 1.85
pmol, 2.0 mol % Pd), BINAP (5.0 mg, 0.92 pmol, 0.5 mol %), thiophene-2-carboxamide (28 mg,
0.07 mmol) and base [Cs,CO3 (195 mg) or KsPO4 (127 mg) or K»CO;3 (83 mg) or +-BuOK (58
mg), 1-benzyl-3-chloro-1H-indole-2-carbaldehyde (0.05g ,0.185 mmol) and -BuOH (2.0 mL)
and then capped with a Teflon screw cap and the mixture was heated to 110 °C with stirring for 8
h. At this point, the reaction mixture was allowed to cool to room temperature, diluted with ethyl
acetate, and the resulting solution was filtered through celite, and concentrated under reduced
pressure. The crude material was purified by column chromatography on silica gel (eluting with

hexanes/ethyl acetate) to give the corresponding coupled product (1e).
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General procedure for the coupling of 3-bromo-1-ethyl-1H-indole-2-

carbaldehyde and benzamide:

An oven dried Ace Pressure tube with Teflon stir bar was charged with Pd,(dba); (1.3 mg, 1.4
pmol, 1.0 mol % Pd), BINAP (0.60 mg, 0.9 pmol, 0.25 mol %), benzamide (28 mg, 0.239 mmol)
and base [Cs;COs (195 mg) or K3PO4 (127 mg) or K,CO;3 (83 mg) or +~-BuOK (58 mg), 3-
bromo-1-ethyl-1H-indole-2-carbaldehyde (0.05g ,0.199 mmol) and toluene (2.0 mL) and then
capped with a Teflon screw cap and the mixture was heated to 110 °C with stirring for 8 h. At
this point, the reaction mixture was allowed to cool to room temperature, diluted with ethyl
acetate, and the resulting solution was filtered through celite, and concentrated under reduced
pressure. The crude material was purified by column chromatography on silica gel (eluting with

hexanes/ethyl acetate) to give the corresponding coupled product (1a).

General procedure for the coupling of 2-bromo-1-ethyl-1H-indole-3-

carbaldehyde and thiophene-2-carboxamide:

An oven dried Ace Pressure tube with Teflon stir bar was charged with Pd,(dba)s (0.9 mg, 0.99
pmol, 1.0 mol % Pd), BINAP (0.31 mg, 0.49 pmol, 0.25 mol %), thiophene-2-carboxamide (30
mg, 0.239 mmol) and base [Cs>CO;3; (195 mg) or KsPO4 (127 mg) or K,CO3 (83 mg) or --BuOK
(58 mg), 2-bromo-1-ethyl-1H-indole-3-carbaldehyde (0.2g ,5.9 pmol) and -BuOH (2.0 mL) and
then capped with a Teflon screw cap and the mixture was heated to 110 °C with stirring for 8 h.
At this point, the reaction mixture was allowed to cool to room temperature, diluted with ethyl
acetate, and the resulting solution was filtered through celite, and concentrated under reduced
pressure. The crude material was purified by column chromatography on silica gel (eluting with

hexanes/ethyl acetate) to give the corresponding coupled product (1f).
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General procedure for the coupling of 3-halo-indole-2-carbaldehyde and

amide:

An oven dried Ace Pressure tube with Teflon stir bar was charged with Pd,(dba); (if X = Cl, 1.0
mol %, 2.0 mol % Pd, if X = Br, 0.75 mol %, 1.5 mol % Pd), BINAP (0.50 mol %), amide (1.2
equiv) and Cs,COs (3.0 equiv), 3-halo-indole-2-carbaldehyde (1.0 equiv) and if X = Br, toluene
(1.0 mL); X = Cl, +-BuOH (2.0 mL) and then capped with a Teflon screw cap and the mixture
was heated to 110 °C with stirring according to mentioned time in Table 1. At this point, the
reaction mixture was allowed to cool to room temperature, diluted with ethyl acetate, and the
resulting solution was filtered through celite, and concentrated under reduced pressure. The
crude material was purified by column chromatography on silica gel (eluting with hexanes/ethyl

acetate) to give the corresponding coupled product.
General procedure for the coupling of 2-halo-3-carbonylindoles and amide:

An oven dried Ace Pressure tube with Teflon stir bar was charged with Pd,(dba); (0.50 mol %,
1.0 mol % Pd), BINAP (0.25 mol %), amide (1.2 equiv) and Cs,CO;3 (3.0 equiv), 2-halo-3-
carbonylindoles (1.0 equiv) and if X = Br, toluene (2.0 mL) ; X = CI, ~-BuOH (2.0 mL) and then
capped with a Teflon screw cap and the mixture was heated to 110 °C with stirring according to
mentioned time in Table 1. At this point, the reaction mixture was allowed to cool to room
temperature, diluted with ethyl acetate, and the resulting solution was filtered through celite, and
concentrated under reduced pressure. The crude material was purified by column
chromatography on silica gel (eluting with hexanes/ethyl acetate) to give the corresponding

coupled product.
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General procedure for base-promoted cyclization to 2-substitued-4-hydroxy-

a-carbolines:

An oven dried Ace Pressure tube with Teflon stir bar was charged with N-(3-acetyl-1-
(substituted)-1H-indol-2-yl)amides (1.0 equiv) and #-BuOK (5.0 equiv) in THF (6 mL). The
pressure tube was then sealed with a Teflon screw-cap and the reaction was placed in a preheated
oil bath at 110 °C. The reaction mixture was stirred for according to mentioned time in Table 2
and then removed from the oil bath and allowed to cool to room temperature. The reaction
mixture was then diluted with ethyl acetate. The resultant reaction mixture was extracted with
EtOAc (20 mL), washed with water (100 mL) and dried over anhydrous Na,SO4. The solvent
was removed in vacuo to obtain the pure product (2a-2j). Hexane was added and removed twice

more before the product was dried in vacuo.

General procedure for the one-pot synthesis of pyrimido[4,5-b] & [5,4-
blindoles (Method A):

An oven dried Ace Pressure tube with Teflon stir bar was charged with Pd,(dba); (1.3
mg, 1.4 pmol, 1.0 mol % Pd), BINAP (0.18 mg, 2.9 umol, 1.5 mol %), amide (86 mg, 0.07
mmol) and base [Cs,CO3 (195 mg) or K3PO4 (127 mg) or K,CO3 (83 mg) or +-BuOK (58 mg),
3-halo-2-formylindoles or 2-halo-3-carbonylindoles (0.2g ,5.9 umol) and ~-BuOH (2.0 mL) and
then capped with a Teflon screw cap and the mixture was heated to 110 °C with stirring and the
reaction was monitored by TLC. When the starting material was completely consumed, the
reaction mixture was cooled to <80 °C and HCOONHy, (6.0 equiv) in 7-BuOH (2 mL) was added
in one portion. The resulting mixture was heated back to 110 °C and the reaction mixture was

stirred for according time mentioned in Table 3. When the reaction was complete, reaction
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mixture was allowed to cool to room temperature, diluted with ethyl acetate, and the resulting
solution was filtered through celite, and concentrated under reduced pressure. The crude material
was purified by column chromatography on silica gel (eluting with hexanes/ethyl acetate) to give

the corresponding pyrimido[4,5-b] & [5,4-b]indole product.

General procedure for the one-pot synthesis of pyrimido[4,5-b] & [5,4-

blindoles (Method B):

An oven dried Ace Pressure tube with Teflon stir bar was charged with N-(3-carbonyl-1-
(substituted)-1H-indol-2-yl)amides or N-(1-(substituted)-2-formyl-1H-indol-3-yl)amides (1.0
equiv) and HCOONHy (6.0 equiv) in +~-BuOH (6 mL). The pressure tube was then sealed with a
Teflon screw-cap and the reaction was placed in a preheated oil bath at 110 °C. The reaction
mixture was stirred for according to mentioned time in Table 4 and then removed from the oil
bath and allowed to cool to room temperature. The reaction mixture was then diluted with ethyl
acetate. The resultant reaction mixture was extracted with EtOAc (20 mL), washed with water
(100 mL) and dried over anhydrous Na,SO4. The solvent was removed in vacuo to obtain the
pure product (3a-3t). Hexane was added and removed twice more before the product was dried

in vacuo.
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General procedure for the synthesis of dihydropyrido[4,5-b]indoles:

A R.B. flask with Teflon stir bar charged with N-(3-formyl-1-(substituted)-1H-indol-2-
yl)amides (1.0 mmol), nitro styrene (1.0 mmol) and DABCO (0.5 mmol) were mixed under
stirring and heated at 70 °C for 3h. After the reaction was over, the residue was diluted with
dichloromethane, adsorbed on silicagel and subjected to column chromatography to obtain the

4a-b in good yields.

Materials:

The starting materials 3-carbonyl-2-haloindole' and 2-formyl-3-haloindole® were prepared based

on the literature procedures.
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Table S1A Optimization of the Pd-catalyzed cross-coupling of 1-benzyl-3-chloro-1H-indole-2-
carbaldehyde and thiophene-2-carboxamide *

SN
Q—{ + @_/{O Pd source, ligand N Q—Ei o)
N~ CHO / NH; base, solvent N\ CHO
110°C, 8-24 h
©)1e
Entry Pd source-Ligand Solvent Base Time (h) Yield (%)"

1 Pd,(dba); - BINAP +-BuOH Cs,CO5 12 62°
2 Pd,(dba); — BINAP DMF Cs,CO5 24 -
3 Pd,(dba); — BINAP DMSO Cs,CO5 24 -
4 Pd,(dba); — BINAP toluene Cs,CO; 24 40P
5 Pd,(dba); — BINAP toluene K,CO;4 24 32°
6 Pd,(dba); — PPh; -BuOH Cs,COs 24 -
7 Pd,(dba); - Pcy; +-BuOH Cs,COs 24 10
8 Pd(OAc), - BINAP toluene Cs,CO; 24 14
9 Pd(OAc), - Pcy; toluene Cs,CO; 24 trace
10 PdCl, - Pcys toluene Cs,CO; 24 -
11 PdCl,(PPh;), toluene Cs,CO5 24 -
12 Pd,(dba); - BINAP toluene Cs,CO; 20 46°
13 Pd,(dba); — BINAP toluene K,CO;4 24 42
14 Pd,(dba); - BINAP -BuOH K,CO; 10 85¢
15 Pd,(dba); - BINAP t-BuOH Cs,CO; 8 92¢
16 Pd,(dba); — BINAP toluene Cs,CO; 15 60°
17 Pd,(dba); — BINAP -BuOH K5PO, 12 83¢

Conditions: 1-benzyl-3-chloro-1H-indole-2-carbaldehyde (1.0 mmol), thiophene-2-carboxamide (1.2 mmol), Pd (2.0 mol %), ligand (1.0 mol %),
base (3.0 mmol), solvent (2.0 mL/mmol), 110 °C, 8-24 h. [a] isolated yields. [b] Pd,(dba); (0.50 mol %), BINAP (0.25 mol %), [c] Pd,(dba); (1.0
mol %), BINAP (0.50 mol %)
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Table S1B Optimization of the Pd-catalyzed cross-coupling of 3-bromo-1-ethyl-1H-indole-2-
carbaldehyde and benzamide, 2-bromo-1-ethyl-1H-indole-3-carbaldehyde and thiophene-2-

carboxamide
Br HN—{O
Q"g\ + Ph NH; pgy source, ligand m Ph
N~ CHO o) base, solvent N~ CHO
Et 110°C, 3-8 h Bt
CHO s o b CHO,
Qg\ + W Pd source, ligand Q—g\ s
N~ Br NH> base, solvent N \
£ 110°C, 6-10 h Bt
1f
Entry Pd source-Ligand Solvent Base Time Yield (%)"
(h)
1 Pd,(dba); - BINAP t-BuOH Cs,CO; 24 la (49); 1 (62)
2 Pd,(dba); — BINAP THF Cs,CO; 24 la (18); 1f (27)
3 Pd,(dba); — BINAP dioxane Cs,CO; 24 la (15); 1f 21)
4 Pd,(dba); — BINAP DMF Cs,CO; 24 la (-); 1f ()
5 Pd,(dba); — BINAP DMSO Cs,CO; 24 la (-); 1f ()
6 Pd,(dba); - BINAP dioxane Cs,CO; 24 la (12); 1f (20)
7 Pd,(dba); - PPh, t-BuOH Cs,CO; 26 la (57); 1f (62)
8 Pd,(dba)s; - Pcys t-BuOH Cs,CO3 20 la (57); 1f (62)
9 Pd,(dba); - Pcys toluene Cs,CO; 18 la (78); 1f (83)
10 Pd,(dba); - BINAP toluene Cs,CO; 10 la (81)";1£(94)"
11 Pd,(dba); - BINAP toluene Cs,CO; 6 1a (90) ;1f (94)"
12 Pd,(dba); - BINAP toluene K;PO, 15 la (51); 1f (64)
13 Pd,(dba); - BINAP toluene K,CO; 24 la (56); 1f (65)
14 Pd(OAc), - BINAP toluene Cs,CO; 24 la (55); 1f (70)
15 Pd(OAc), - PPh, toluene K,CO; 24 la (42); 1f (48)
16 Pd(OAc), - Pcy; toluene K,COs; 24 la (45); 1f (53)
17 PdCl, - Pcys toluene K,CO; 24 la (11); 1f (26)
18 PdCl,(PPh;), toluene Cs,CO; 24 la(-); 1f ()

Conditions: 3-bromo-1-ethyl-1H-indole-2-carbaldehyde (1.0 mmol), benzamide (1.2 mmol), Pd (1.5 mol %), ligand (0.75 mol %), 2-bromo-1-
ethyl-1H-indole-3-carbaldehyde (1.0 mmol), thiophene-2-carboxamide (1.2 mmol), Pd (1 mol %), ligand (0.25 mol %), base (3.0 mmol), solvent
(2.0 mL/mmol), 110 °C, 6-24 h. [a] isolated yields. [b] Pdx(dba); (0.50 mol %), BINAP (0.25 mol %), [c] Pdx(dba); (0.75 mol %), BINAP (0.50

mol %)
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Table S2A Optimization for the synthesis of 9-ethyl-2-methyl-9H-pyrido[2,3-b]indol-4-o0l *

Q o)
Q_&& base, sovent )
CH > \
o N ~CHa
|
Et

temp '?l N
Et
Entry Base Solvent Temp (°C) Time (h) Yield (%)b
1 Cs,CO; t-BuOH 110 24 25
2 NaOH THF 70 24 12
3 NaOH t-BuOH 110 24 16
4 NaOH DMF 110 24 -
5 NaOH dioxane 110 24 12
6 NaOEt toluene 110 24 -
7 Cs,CO; THF 70 24 40
8 NaOMe dioxane 110 24 -
9 NaOAc t-BuOH 110 24 20
10 -BuOK MeOH 70 24 47
11 t-BuOK THF 70 6 88
12 -BuOK dioxane 110 24 42
13 -BuOK toluene 110 24 13
14 t-BuOK DMF 110 24 20

*Conditions: N-(3-acetyl-1-ethyl-1H-indol-2-yl)acetamide (1.0 mmol) and base (5.0 mmol), solvent (2.0 mL/mmol), 70-110 °C, 6-24 h. [ b]
Isolated yields.
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Computational Analysis:

Generally, aliphatic carbonyl compounds which have alpha hydrogens undergo keto-enol
tautomerism; among them the kefo form is favored over the enol form due to the stabilization of
the C=0 bond. Though, this common fashion is not obeyed by the cyclic conjugated ketone
systems. In this tautomerism, the enol form is predominant over keto form albeit literature also
supports the existence of the enol form almost exclusively. This conclusion was achieved by

performing electronic structure calculations on the isomers of these molecules.

O HO
O b, = O e
NoH N
R R

Keto form enol form

Density functional theory (DFT) hybrid method with the Becke’s 3 parameter exchange
functional of Lee, Yang and Parr (B3LYP) and 6-31+G(D) (valence double zeta plus polarization
functions of d type) basis set is used to optimize the geometries of the two tautomers of the 9-
ethyl-2-methyl-1H-pyrido[2,3-b]indol-4(9H)-one. The effect of solvation also studied here.
Three types (gas phase, using methanol and tetra hydro furan as solvents with polarizable
continuum model (PCM) solvent model) of calculations are done on the two tautomers. All the
calculations were done using Gaussian 09 package. It is well recognized that this method and
basis set are reliable for organic molecules. The two structures converged to a minimum and both
minima were verified by establishing that the matrix of energy second derivatives (Hessian) has
only positive Eigen values (all vibrational frequencies real). The optimized keto and enol forms
are depicted by Fig S2a & S2b. The transition state is verified by the presence of only one large
negative vibrational frequency (-1671cm™). The obtained transition state is depicted in Fig S2c.
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The electronic and activation energies of the two tautomers and transition states in the three

models of theory are tabulated in Table S2B.
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Fig S2. B3LYP and 6-31+G(D) Optimized (a) keto form (b) enol form (c) transition state
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Table S2B. The total energy of the Keto, Enol and Transition states at B3LYP/6-

31+G(D) level of theory in gas phase and solvent

Method Keto form Enol form Transition Activation Energy

(Hartree) (Hartree) State (Hartree) (K.cal/mol)

Gas Phase | -726.6992284 | -726.7088136 | -726.3832852" 198.255

Methanol | -726.7225416 -726.7177769 | -726.6256917 60.774

THF -726.8643483 | -726.8604681 | -726.7665929 61.342

* The transition state was optimized with B3LYP method and 6-31g basis set but reactant and
product were optimized with B3LYP method and 6-31+G(D) basis. Because the transition state
search with 6-31+G(D) is unsuccessful.

From the Table S2B, it can be seen that the relative energy difference between the enol
forms to keto form is very small. While the enol form is stable in gas phase than keto form by
6.011 Kcal/mol, the keto form is stable than the enol form by ~3 Kcal/mol in the solvent model.
This stabilization can be attributed to the hydrogen bonding by the keto group with methanol.
The relative energies are very small enough to be in equilibrium with the other counterpart even
at room temperature. But in our synthesis only enol form is predominant than the keto form. So,
we optimized the transition state for the conversion, the energies are tabulated in Table S2B. The

activation energy for keto-enol tautomerism is 198.255, 60.774, 61.342 Kcal/mol in the gas
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phase and solvent models respectively. These energy barriers cannot be attained with room
temperature energy. So, only one form is predominant. The variable temperature (VT-PXRD)

spectroscopic studies also support this statement.
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Figure S3 (a) °C NMR of 2f in liquid state (DMSO), (b) Solid State '’C NMR, (c) NOESY of
2f (d) VI-PXRD patterns of 2f on -30 'C to 110 C.

The IR spectrum of the molecule shows a broad peak at Avm. 3410 cm™'. This peak was assigned
as an O-H vibration. The peak cannot be assigned for the N-H bond vibrational frequency

(~3300 cm™)
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Figure S4. IR Spectrum of 2f

Although tautomerism is a difficult subject to study in the gas phase, we recorded the GCMS of

2f which shows a fragment by elimination of OH (M-17). This indicates the presence of a OH
group in 2f.
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Figure S5. GC-MS of 2f
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Table S3A Optimization for the synthesis of 9-butyl-2,4-dimethyl-9H-pyrimido[4,5-b]indole *

o) HsC
o) =
Q—Q)LC% NH3 source, temp - \ S\CH3
'\nl N solvent l\ll N
n-Bu n-Bu
Entry Ammonia Solvent Temp Time Yield
Source (°C) (h) (%)"
1 NH,OH t-BuOH 110 24 45
2 NH,OH THF 110 24 -
3 NH,OH MeOH 110 24 10
4 NH,Cl t-BuOH 110 24 12
5 NH,OAc t-BuOH 110 24 40
6 NH,OAc MeOH 80 24 17
7 NH,OAc DMF 110 24 -
8 HCOONH, t-BuOH 110 5 91
9 HCOONH, MeOH 80 24 43
10 HCOONH, MeCN 110 24 -
11 HCOONH, DMF 110 24 -
12 HCOONH, DMSO 110 24 -

*Conditions: N-(3-acetyl-1-ethyl-1H-indol-2-yl)acetamide (1.0 mmol) and NHj source (6.0 mmol), solvent (2.0 mL/mmol), 80-
110 °C, 5-24 h. ®Isolated yields.
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Quantum Yield Calculations:

Quantum yield calculations have been done following the equation

2
sample
@Sample _ Asample % OD std. ’

0

X 2
std. Asl‘d. OD n std.

sample

where std. abbreviates for the standard (here quinine sulfate), A is the integrated emission
intensity, O.D. stands for the optical density at the excited wavelength and n is the refractive
index (for dichloromethane n = 1.424 and for water solutions n = 1.333). The excitations have
been performed at iso-O.D. where the absorption curve of the sample intersects the same of

quinine sulfate.

References:

(1) (a) Lu, S. C.; Duan, X. Y.; Shi, Z. J.; Li, B.; Ren Y. W.; Zhang, W. Org. Lett. 2009, 11, 3902-
3905. (b) Ketcha, D. M.; Lieurance, B.A.; Homan, D. F. J. J. Org. Chem. 1996, 61, 6523-6525.
(2) Majo, V. J.; Perumal, P. T. J. Org. Chem. 1996, 61, 6523-6525.

(3) A.S. Kumar, R. Nagarajan, Org. Lett. 2011, 6, 1398.
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Analytical data for all new compounds

N-(1-Ethyl-2-formyl-1H-indol-3-yl)benzamide (1a):
Pale brown solid

mp. 113-115 °C

HN
Q—g\c:ﬁo IR (KBr): 3352, 3217, 2920, 1789, 1653, 1519, 1454, 1390, 1222, 1210,
N
|

Et 1109, 918, 727 cm’.

'H NMR (400 MHz, TMS, CDCl;) d: 9.87 (s, 1H), 9.62 (s, 1H), 7.94 (d, 2H, J = 8.0 Hz), 7.74
(d, 1H, J=8.0 Hz), 7.62 (d, 1H, J = 8.0 Hz), 7.47-7.43 (m, 1H), 7.29-7.20 (m, 4H), 3.92 (q, 2H,
J=28.0Hz), 1.22 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCls) 6: 189.2, 167.8, 136.2, 136.0, 134.8, 132.5, 132.4, 128.6,
127.8,124.5, 123.0, 121.7, 121.6, 120.6, 110.4, 106.5, 38.2, 14.5.

LC-MS: m/z = 293 (M+H), positive mode; Anal. Calcd for molecular formula C;sH;sN2O3;

C, 73.95; H, 5.52; N, 9.58 %; found: C, 73.85; H, 5.51; N, 9.45 %.

N-(1-Butyl-2-formyl-1H-indol-3-yl)nicotinamide (1b):

/ N\ Yellow solid
N

C—

mp. 196-198 °C

HN
(@]
Q;&CH o IR (KBr): 3329, 3222, 2917, 1792, 1662, 1522, 1460, 1329, 1262, 1209,
|
n-Bu 1111, 917, 725 cm™.
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'H NMR (400 MHz, TMS, CDCLy) §: 10.79 (s, 1H), 10.02 (s, 1H), 9.30 (s, 1H), 8.76 (s, 1H),
8.35 (d, 1H, J = 8.0 Hz), 7.99-7.97 (m, 1H), 7.39-7.28 (m, 4H), 4.11 (t, 2H, J = 8.0 Hz), 1.81-
1.74 (m, 2H), 1.30-1.22 (m, 2H), 0.86 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCl;) 6: 184.8, 165.0, 153.0, 149.0, 135.9, 134.5, 132.3, 128.7,
126.9, 125.0, 123.8, 123.4, 123.1, 119.1, 110.8, 44.9, 30.9, 20.1, 13.6.

LC-MS: m/z = 322 (M+H), positive mode; Anal. Calcd for molecular formula C;oH;9N3O3;

C, 71.01; H, 5.96; N, 13.08 %; found: C, 71.22; H, 5.89; N, 13.15 %.

N-(1-Butyl-2-formyl-1H-indol-3-yl)acetamide (1c):
CH; Orange solid

HN\<
m O mp. 131-133 °C
CHO

|,3 IR (KBr): 3317, 3222, 2950, 1795, 1655, 1562, 1498, 1329, 1225, 12009,
11277_91;, 725 cm’.
"H NMR (400 MHz, TMS, CDCl3) §: 9.99 (s, 1H), 9.61 (s, 1H), 8.02 (d, 1H, J = 8.0 Hz), 7.33-
7.24 (m, 3H), 4.09 (t, 2H, J = 8.0 Hz), 2.28 (s, 3H), 1.79-1.71 (m, 2H), 1.33-1.25 (m, 2H), 0.91
(t, 3H, J=8.0 Hz).

C NMR (100 MHz, TMS, CDCly) J: 184.6, 170.5, 141.6, 134.3, 124.8, 123.8, 123.4, 123.0,
119.3,110.7, 107.2, 44.4, 30.9, 20.1, 13.6.

LC-MS: m/z =259 (M+H), positive mode; Anal. Calcd for molecular formula C;sH;sN,O,; C,

69.74; H, 7.02; N, 10.84 %; found: C, 69.81; H, 7.12; N, 10.76 %.
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N-(1-Butyl-2-formyl-1H-indol-3-yl)thiophene-2-carboxamide (1d):

N\ Pale brown solid

mp. 184-186 °C

HN

O

Q—g\CHo IR (KBr): 3325, 3201, 2927, 1759, 1652, 1572, 1485, 1332, 1262, 1208,
N

r-Bu 1129, 918,732 cm’.
"H NMR (400 MHz, TMS, CDCL3) d: 10.66 (s, 1H), 10.12 (s, 1H), 7.93-7.91 (m, 2H), 7.65-7.38
(m, 2H), 7.32-7.29 (m, 2H), 7.19-7.17 (m, 1H), 4.33 (t, 2H, J = 8.0 Hz), 1.85-1.78 (m, 2H), 1.28-
1.26 (m, 2H), 0.90 (t, 3H, J = 8.0 Hz).
C NMR (100 MHz, TMS, CDCLs) 6: 184.3, 160.6, 142.2, 137.5, 134.5, 132.7, 132.5, 130.8,
129.2, 128.3, 125.4, 123.0, 117.7, 111.0, 45.7, 30.8, 20.1, 13.6.
LC-MS: m/z =327 (M+H), positive mode; Anal. Calcd for molecular formula C;sH3N,0,S; C,

66.23; H, 5.56; N, 8.58 %; found: C, 66.38; H, 5.51; N, 8.49 %.

N-(1-Benzyl-2-formyl-1H-indol-3-yl)thiophene-2-carboxamide (1e):
Pale yellow solid
—/ mp. 217-219 °C

HN
Q—§\ O IR (KBr): 3259, 3120, 2845, 1763, 1669, 1632, 1529, 1427, 1372, 12009,

1109, 1012, 915, 739 cm™..
[) "H NMR (400 MHz, TMS, CDCL;) &: 10.62 (s, 1H), 10.22 (s, 1H), 7.95

(d, 1H, J = 8.0 Hz), 7.83-7.82 (m, 1H), 7.64-7.63 (m, 1H), 7.33-7.31 (m, 1H), 7.30-7.24 (m, SH),
7.18-7.15 (m, 1H), 7.09-7.07 (m, 2H), 5.62 (s, 2H).
C NMR (100 MHz, TMS, CDCls) 6: 185.6, 160.7, 142.3, 137.7, 136.0, 134.9, 134.4, 133.7,

133.1, 132.1, 130.8, 128.9, 128.3, 127.7, 126.8, 125.5, 123.2, 117.8, 111.6, 105.2, 49.4.
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LC-MS: m/z =361 (M+H), positive mode; Anal. Calcd for molecular formula C,;H;sN2O,S ; C,

69.98; H, 4.47; N, 7.77 %; found: C, 69.71; H, 4.38; N, 7.67 %.

N-(1-Ethyl-3-formyl-1H-indol-2-yl)thiophene-2-carboxamide (1f):
Pale yellow solid

CHO,,
Q_g\ S mp. 147-149 °C
NN

IIEt H IR (KBr): 3252, 3159, 2876, 1778, 1669, 1612, 1466, 752, 717 cm™.
'H NMR (400 MHz, TMS, CDCly) ¢: 10.67 (s, 1H), 10.09 (s, 1H), 7.92-7.91 (m, 2H), 7.61 (d,
1H, J = 8.0 Hz), 7.39-7.37 (m, 1H), 7.31-7.13 (m, 3H), 4.30 (q, 2H, J = 8.0 Hz), 1.46 (t, 3H, J =
8.0 Hz).

C NMR (100 MHz, TMS, CDCLy) d: 184.8, 160.8, 141.9, 137.5, 134.4, 134.1, 132.7, 130.9,
128.9, 125.4, 123.1, 123.0, 118.0, 110.8, 40.8, 14.1.

LC-MS: m/z =299 (M+H), positive mode; Anal. Calcd for molecular formula C;6H;4N20,S; C,

64.41; H, 4.73; N, 9.39 %; found: C, 64.32; H, 4.79; N, 9.28 %.

N-(1-Butyl-3-formyl-1H-indol-2-yl)acetamide (1g):
Orange solid
CHO,
%N Mgy, mp- 176178 °C
H
n-I|3u IR (KBr): 3259, 3160, 2852, 1776, 1670, 1635, 1532, 1479, 1452, 1382,

1210, 1120, 1020, 915, 720 cm™.
'H NMR (400 MHz, TMS, CDCl3) d: 9.99 (s, 1H), 9.61 (s, 1H), 8.02 (d, 1H, J = 8.0 Hz), 7.33-
7.24 (m, 3H), 4.09 (t, 2H, J = 8.0 Hz), 2.28 (s, 3H), 1.79-1.71 (m, 2H), 1.33-1.25 (m, 2H), 0.91

(t, 3H, J=8.0 Hz)
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BC NMR (100 MHz, TMS, CDCl;) o: 184.6, 170.5, 141.6, 134.3, 127.9, 124.8, 123.4, 123.0,
119.3, 110.7, 107.2, 44.4, 30.9, 20.1, 13.6.
LC-MS: m/z =259 (M+H), positive mode; Anal. Calcd for molecular formula C;sH;sN,O,; C,

69.74; H, 7.02; N, 10.84 %; found: C, 69.85; H, 7.12; N, 10.76 %.

N-(1-Benzyl-3-formyl-1H-indol-2-yl)thiophene-2-carboxamide (1h) :

Yellow solid

CHOO

m s.  mp. 229-231 °C
NN\

: J IR (KBr): 3262, 3129, 2852, 1769, 1662, 1635, 1520, 1414, 1375,

1202, 1102, 1010, 919, 735 cm™.
'H NMR (400 MHz, TMS, CDCl3) 6: 10.60 (s, 1H), 10.20 (s, 1H), 7.95 (d, 1H, J = 8.0 Hz),
7.83-7.82 (m, 1H), 7.65-7.63 (m, 1H), 7.31-7.24 (m, 6H), 7.18-7.15 (m, 1H), 7.09-7.07 (m, 2H),
5.62 (s, 2H).
C NMR (100 MHz, TMS, CDCLs) 6: 185.0, 160.6, 142.4, 137.3, 135.8, 134.9, 132.8, 131.2,
130.9, 128.8, 128.2, 127.9, 127.5, 126.7, 125.4, 123.2, 123.1, 117.5, 111.4, 105.2, 49.5.
LC-MS: m/z =361 (M+H), positive mode; Anal. Calcd for molecular formula C;;H6N,0,S; C,

69.98; H, 4.47; N, 7.77 %; found: C, 69.91; H, 4.52; N, 7.86 %.

N-(3-Acetyl-1-ethyl-1H-indol-2-yl)nicotinamide (1i):
O Dark brown solid
Q—Q\O . 116118 °C
Et HJK(NJ IR (KBr): 3289, 3150, 2929, 2862, 1685, 1624, 1550, 1432, 1427,

1370, 1228, 1110, 1021, 915 cm’.
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'H NMR (400 MHz, TMS, CDCl;) 6: 11.78 (s, 1H), 9.33 (s, 1H), 8.82 (s, 1H), 8.40-8.38 (m,
1H), 7.82-7.79 (m, 1H), 7.48-7.43 (m, 2H), 7.31-7.29 (m, 2H), 4.35 (q, 2H, J = 8.0 Hz), 2.67 (s,
3H), 1.48 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCLs) 6: 195.8, 164.6, 153.2, 149.4, 142.5, 135.5, 134.3, 129.0,
124.9, 123.6, 122.7, 122.6, 120.0, 110.9, 104.3, 41.0, 30.6, 14.1.

LC-MS: m/z = 306 (M+H), negative mode; Anal. Calcd for molecular formula C;sH7N30,; C,

70.34; H, 5.58; N, 13.67 %; found: C, 70.45; H, 5.51; N, 13.76 %.

N-(3-Acetyl-1-ethyl-1H-indol-2-yl)thiophene-2-carboxamide (1j):
0 Orange solid

Q—\i\ 0 ¢ P 132:134°C

Et Hk&/} IR (KBr): 3250, 3127, 2919, 2822, 1672, 1632, 1532, 1411, 1389,
1202, 1126, 1029, 957 cm’".
"H NMR (400 MHz, TMS, CDCls) &: 11.78 (s, 1H), 7.94 (d, 1H, J = 8.0 Hz), 7.82-7.80 (m, 1H),
7.64 (d, 1H, J = 8.0 Hz), 7.46-7.44 (m, 1H), 7.32-7.30 (m, 2H), 7.21-7.18 (m, 1H), 4.40 (q, 2H, J
= 8.0 Hz), 2.70 (s, 3H), 1.50 (t, 3H, J = 8.0 Hz).
BC NMR (100 MHz, TMS, CDCL) d: 195.7, 160.7, 143.1, 138.3, 134.4, 132.5, 130.7, 128.3,
125.0, 122.6, 122.4, 119.9, 110.9, 103.7, 41.2, 30.6, 14.1.
LC-MS: m/z =313 (M+H), positive mode; Anal. Calcd for molecular formula C;7H;sN20O,S; C,

65.36; H, 5.16; N, 8.97 %; found: C, 65.26; H, 5.24; N, 8.91 %.

N-(3-Acetyl-1-hexyl-1H-indol-2-yl)acetamide (1k):
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o Pale yellow solid

o mp. 131-133 °C
( L.
l}l H 3 IR (KBr): 3259, 3210, 2912, 2852, 1666, 1614, 1565, 1412, 1327, 1222,
CeHy3

1122, 912,907 cm’.
'H NMR (400 MHz, TMS, CDCl;) §: 10.46 (s, 1H), 7.82-7.80 (m, 1H), 7.39-7.38 (m, 1H), 7.30-
7.27 (m, 2H), 4.24 (t, 2H, J = 8.0 Hz), 2.69 (s, 3H), 2.33 (s, 3H), 1.81-1.78 (m, 2H), 1.33-1.23
(m, 6H), 0.89-0.86 (m, 3H).
C NMR (100 MHz, TMS, CDCls) 6: 195.4, 169.9, 142.3, 134.3, 124.9, 122.4, 122.2, 120.0,
110.9, 104.1, 45.6, 31.3, 30.7, 28.6, 26.5, 24.4, 22.5, 13.9.
LC-MS: m/z =301 (M+H), positive mode; Anal. Calcd for molecular formula C;gH2uN,O,; C,

71.97; H, 8.05; N, 9.33 %; found: C, 71.85; H, 8.12; N, 9.45 %.

N-(3-Acetyl-1-benzyl-1H-indol-2-yl)acetamide (11):
Pale purple solid
Q_i\J\ mp. 223-225 °C
CHjs
IR (KBr): 3252, 3232, 2910, 2855, 1672, 1634, 1575, 1556, 1477, 1329,
©) 1125, 960, 907 cm’.
'H NMR (400 MHz, TMS, CDCl;) §: 10.45 (s, 1H), 7.85 (d, 1H, J = 8.0 Hz), 7.32-7.19 (m, 6H),
7.03-7.01 (m, 2H), 5.51 (s, 2H), 2.72 (s, 3H), 2.26 (s, 3H).
C NMR (100 MHz, TMS, CDCls) ¢: 195.5, 170.1, 142.5, 136.1, 134.7, 128.7, 128.1, 127.6,
126.7, 126.5, 124.8, 122.7, 122.5, 120.0, 111.3, 104.5, 49.1, 30.8, 24.3.
LC-MS: m/z =307 (M+H), positive mode; Anal. Calcd for molecular formula C;oH;sN>O,; C,

74.49; H, 5.92; N, 9.14 %; found: C, 74.63; H, 5.88; N, 9.07 %.
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N-(3-acetyl-1-(phenylsulfonyl)-1H-indol-2-yl)nicotinamide (1m)(Known compound)

0

ngi\ 0 Solid, Ry (8 % EtOAc/hexane)
~am
N o H L/ mp: 171-172 °C
S\O
©/ IR (KBr): 3352, 2961, 2926, 2856, 1726, 1668, 1614, 1460, 1373, 1248,

1099, 1043, 800, 744, 696 cm™.

'H NMR (400 MHz, TMS, CDCL) o: 12.89 (s, 1H), 9.33 (s, 1H,), 8.85 (d, 1H, J = 8.0 Hz),
7.77-7.45 (m, 1H), 7.46-7.43 (m, 2H), 7.41-7.20 (m, 2H), 7.18-7.15 (m, 3H), 7.14-7.05 (m, 1H);
6.86-6.79 (m, 2H), 2.72 (s, 3H). Spectral data matched reported for this compound.
N-(3-acetyl-1-(phenylsulfonyl)-1H-indol-2-yl)benzamide(1n): (Known compound)

Solid, Ry (6 % EtOAc/hexane)

Q’i mp. 167-168 °C

H
©/ IR (KBr): 3359, 2963, 2936, 2872, 1729, 1668, 1624, 1465, 1473, 1348, 1099,

1043, 810, 745, 699 cm™.
"H NMR (400 MHz, TMS, CDCl;) &: 12.81 (s, 1H), 8.11-8.09 (m, 1H), 7.80-7.69 (m, 1H), 7.67-

7.60 (m, 2H), 7.58-7.55 (m, 2H), 7.44-7.35 (m, 2H), 7.32-7.27 (m, 4H), 7.26-7.14 (m, 2H), 2.75

(s, 3H). Spectral data matched reported for this compound.

N-(3-acetyl-1-benzyl-1H-indol-2-yl)benzamide (10): (Known compound)

Solid, Ry (5 % EtOAc/Hexane)

m.p. 217-218 °C
Qf av

N
N

o
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IR (KBr): 3295, 3157, 2991, 2962, 2872, 1689, 1614, 1545, 1462, 1417, 1373, 1271, 1228, 1155,
1107, 1022, 978, 914, 800, 746, 709 cm’.
"H NMR (400 MHz, TMS, CDCl3) 6: 11.64 (s, 1H), 8.07-8.05 (m, 2H), 7.89-7.82 (m, 2H), 7.61-

7.54 (m, 1H), 7.52-7.40 (m, 2H), 7.36-7.34 (m, 1H), 7.26-7.24 (m, 4H), 7.09-7.07 (m, 2H), 5.66
(s, 2H), 2.75 (s, 3H). Spectral data matched reported for this compound
N-(3-acetyl-1-hexyl-1H-indol-2-yl)nicotinamide (1p):

Solid, Ry (5 % EtOAc/hexane)

m.p. 271-272 °C

@)
Q&L I
\
N H \ | IR (KBr): 3057, 2959, 2928, 2866, 2247, 1689, 1614, 1554, 1419,
| VY
N

CeH
63 1271, 1228, 1155, 1107, 1022, 912, 748 cm’".

"H NMR (400 MHz, TMS, CDCl3) 6: 11.80 (s, 1H), 9.37 (s, 1H), 8.86 (s, 1H), 8.42 (d, 1H, J =
4.0 Hz), 7.84-7.83 (m, 1H), 7.47-7.45 (m, 2H), 7.35-7.31 (m, 1H), 7.29-7.14 (m, 1H), 4.43 (q,

2H, J = 14.2 Hz), 2.70 (s, 3H), 1.29-1.23 (m, 9H), 0.91-0.78 (m, 2H). Spectral data matched
reported for this compound.

N-(3-acetyl-1-butyl-1H-indol-2-yl)benzamide(1q):
O

0 Solid, Ry (4 % EtOAc/hexane)
<D \;\ o
N H m.p. 212-213 °C
mBu IR (KBr): 3271, 3057, 2961, 2930, 2866, 1685, 1614, 1548, 1462, 1417,

1373, 1271, 1228, 1155, 1107, 1022, 978, 914, 800, 746, 709 cm’".
'H NMR (400 MHz, TMS, CDCL) o: 11.70 (s, 1H), 8.16-8.14 (m, 2H), 7.85-7.83 (m, 1H),

7.64-7.62 (m, 1H), 7.59-7.55 (m, 1H), 7.47-7.45 (m, 2H), 7.34-7.31 (m, 2H), 4.43 (t, 2H, J =
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14.8 Hz), 2.75 (s, 3H), 1.85 (m, 2H), 1.33 (m, 2H), 0.93 (s, 3H). Spectral data matched

reported’ for this compound.

N-(3-acetyl-1-butyl-1H-indol-2-yl)thiophene-2-carboxamide (1r):
O

Solid, Ry (5 % EtOAc/hexane)
@]
\ g mp.201-202 °C
N

N
IR (KBr): 3282, 3059, 2981, 2940, 2866, 1685, 1624, 1558, 1462, 1427,

|
n-Bu

1373, 1271, 1228, 1165, 1117, 1022, 978, 914, 800, 746, 718 cm’".
"H NMR (400 MHz, TMS, CDCL3) 6: 11.83 (s, 1H), 7.96 (d, 1H, J = 4.0 Hz), 7.83-7.81 (m, 1H),
7.65-7.64 (m, 1H), 7.45-7.43 (m, 1H), 7.34-7.32 (m, 2H), 7.20-7.19 (m, 1H) 4.43-4.39 (m, 2H),

2.71 (s, 3H), 1.87-1.80 (m, 2H), 1.33-1.27 (m, 2H), 0.94 (t, 3H, J = 4.0 Hz). Spectral data
matched reported’ for this compound.
N-(3-acetyl-1-butyl-1H-indol-2-yl)acetamide (1s):

Solid, Ry (8 % EtOAc/hexane)

Q—&  mpa02103C
CHy

L IR (KBr): 3059, 2959, 2930, 2866, 1689, 1616, 1554, 1462, 1419, 1269,
n-Bu

1155, 1107, 1020, 746 cm™.
"H NMR (400 MHz, TMS, CDCL) J: 10.48 (s, 1H), 7.82-7.80 (m, 1H), 7.42-7.39 (m, 1H), 7.32-

7.28 (m, 2H), 4.26 (t, 2H, J=14.8 Hz), 2.69 (s, 3H), 2.34 (s, 3H), 1.79 (q, 2H, J=8.0 Hz), 1.28

(g, 2H, J = 8.0 Hz), 0.93 (s, 3H). Spectral data matched reported’ for this compound.

N-(3-acetyl-1-ethyl-1H-indol-2-yl)benzamide (1t):
Solid, Ry (8 % EtOAc/hexane)
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0
Q_ﬁ\ 0 m.p. 97-98 °C
N
A H»\Q
Et

IR (KBr): 3291, 3150, 2960, 2942, 2869, 1689, 1624, 1558, 1473,
1437, 1383, 1291, 1238, 1155, 1127, 1022, 988, 914, 820, 756, 729 cm™".
"H NMR (400 MHz, TMS, CDCl3) 6: 11.75 (s, 1H), 8.17-8.15 (m, 2H), 7.85-7.83 (m, 1H), 7.63-
7.61 (m, 1H), 7.58-7.54 (m, 2H), 7.49-7.46 (m, 1H), 7.34-7.32 (m, 2H), 4.42 (t, 2H, J = 14.8

Hz), 2.72 (s, 3H), 1.42 (t, 3H, J = 14.4 Hz). Spectral data matched reported’ for this
compound.

N-(3-acetyl-1-ethyl-1H-indol-2-yl)acetamide (1u): (Known compound)

Q——Ofo Solid, Ry (5 % EtOAc/hexane)
N\ \ M ch, MP.97.98°C

IIEt H IR (KBr): 3296, 3057, 2976, 2920, 2862, 1689, 1614, 1545, 1462, 1417,
1267, 1159, 1105, 1022, 800, 748, 702 cm™".
"H NMR (400 MHz, TMS, CDCls) J: 10.50 (s, 1H), 7.82-7.81 (m, 1H), 7.43-7.42 (m, 1H), 7.32-
7.30 (m, 2H), 4.28 (q, 2H, J=17.2 Hz), 2.69 (s, 3H), 2.34 (s, 3H), 1.46 (t, 3H, J=4.2 Hz).
Spectral data matched reported’ for this compound.
9-Ethyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2a)

Pale yellow solid

HO
— mp. 117-119 °C
\ CHs 1
N~ N IR (KBr): 3429, 2927, 1658, 1026, 1003, 769, 725, 570, 528 cm™.
|
Et

"H NMR (400 MHz, TMS, DMSO-d;) J: 10.88 (s, br, 1H), 7.94 (1H, d, J
=6.16 Hz), 7.54 (d, 1H, J = 8.0 Hz), 7.36-7.33 (m, 1H), 7.20-7.17 (m, 1H), 6.29 (s, 1H), 4.40 (q,

2H, J =5.68 Hz), 2.68 (s, 3H), 1.29 (t, 3H, J =5.72 Hz).
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BC NMR (100 MHz, TMS, DMSO-ds) o: 162.9, 149.5, 145.7, 137.6, 124.0, 121.7, 121.2, 120.0,
109.5,106.8, 103.3, 36.0, 26.0, 14.3.
LC-MS: m/z = 225 (M+H), negative mode; Anal. Calcd for molecular formula C;4H4N,O; C,

74.31; H, 6.24; N, 12.38 %; found: C,74.42; H, 6.21; N, 12.28 %.

9-Ethyl-2-phenyl-9H-pyrido[2,3-b]ind 0l-4-0l (2b)
Yellowish orange solid
HO
S mp. 152-154 °C

O N ) N/ O IR (KBr): 3425, 2924, 1635, 1572, 1456, 1379, 1338, 1178, 1109,

2 1022, 750 cm.
'H NMR (400 MHz, TMS, CDCls) 6: 11.73 (s, br, 1H), 8.24 (d, 1H, J = 6.0 Hz), 8.11 (d, 2H, J =
6.0 Hz), 7.50-7.40 (m, 4H), 7.39-7.32 (m, 1H), 7.31-7.29 (m, 1H), 7.06 (s, 1H), 4.61 (q, 2H, J =
6.0 Hz); 1.52 (t, 3H, J = 5.6 Hz).
C NMR (100 MHz, TMS, CDCl3) 6: 159.3, 155.3, 153.5, 140.0, 138.6, 128.9, 128.6, 128.5,
128.0, 127.1, 125.2, 122.9, 120.0, 119.7, 108.6, 102.8, 100.3, 36.3, 14.1.
LC-MS: m/z =289 (M+H), positive mode ; Anal. Calcd for molecular formula C;oH;sN,O; C,

79.14 ; H, 5.59; N, 9.72 %; found: C,79.24; H, 5.51; N, 9.65 %.

9-Butyl-2-phenyl-9H-pyrido[2,3-b ]indol-4-0l (2¢)
Brown solid

mp. 132-134 °C
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IR (KBr): 3431, 2920, 1635, 1568, 1452, 1362, 1330, 1176, 1100, 1025, 756 cm’".

'H NMR (400 MHz, TMS, DMSO-ds) 6: 11.63 (s, br, 1H), 8.27 (d, 1H, J = 6.16 Hz), 8.00 (d,
2H, J = 4.0 Hz), 7.47-7.40 (m, 4H), 7.36 (d, 1H, J = 5.6 Hz), 7.31-7.28 (m, 1H), 6.98 (s, 1H),
4.53 (t, 2H, J = 8.0 Hz), 1.91-1.96 (m, 2H), 1.47-1.39 (m, 2H), 0.97 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, DMSO-ds) d: 160.2, 154.7, 153.4, 139.6, 138.8, 128.9, 128.6, 128.5,
128.0, 127.1, 125.1, 122.8, 120.0, 119.9, 108.9, 103.0, 100.8, 41.4, 31.1, 20.3, 13.8.

LC-MS: m/z =317 (M+H), positive mode; Anal. Calcd for molecular formula C,;Hy0N,O;  C,

79.72; H, 6.37; N, 8.85 %; found: C,79.61; H, 6.31 ; N, 8.79 %.
9-Hexyl-2-(pyridin-3-yl)-9H-pyrido[2,3-b]indol-4-0l (2d)
Pale yellow solid,

mp. 112-113 °C

4
N IR (KBr): 3412, 2918, 1572, 1458, 1375, 1340, 1170, 1109, 1024,

|
CeH13
771, 750, 694 cm.

'H NMR (400 MHz, TMS, CDCL) d: 10.59 (s, br, 1H), 8.45-8.10 (m, 2H), 7.59-7.13 (m, 7H),
4.48 (t,2H, J=4.0 Hz), 1.82 (t, 2H, J = 4.0 Hz), 1.32-1.12 (m, 6H), 0.75 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCLs) é: 161.0, 153.9, 138.8, 134.3, 133.0, 126.8, 125.8, 122.8,
121.4, 120.4, 120.2, 119.8, 119.7, 109.7, 103.0, 100.2, 41.1, 31.1, 28.6, 26.3, 22.4, 14.2.

LC-MS: m/z = 346 (M+H), positive mode; Anal. Calcd for molecular formula C,H23N30; C,

76.49; H, 6.71; N, 12.16 %; found: C, 76.38; H, 6.63; N, 12.23 %.

9-Benzyl-2-methyl-9H-pyrido[2,3-b]indol-4-o0l (2e)
HO

— Yellow color solid
Q ﬁ\ N/j CHs mp. 125-127 °C

N
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IR (KBr): 3406, 2912, 1560, 1452, 1379, 1336, 1172, 1122, 1022,
770, 732, 654 cm’.
'H NMR (400 MHz, TMS, CDCls) J: 10.88 (s, br, 1H), 7.95 (d, 1H, J = 7.68 Hz), 7.42 (d, 1H ,
J=17.68 Hz), 7.29-7.17 (m, 7H), 6.34 (s, 1H), 5.59 (s, 2H), 2.71 (s, 3H).
C NMR (100 MHz, TMS, CDCLs) 6: 163.0, 160.4, 150.2, 145.7, 138.1, 138.0, 128.8, 128.6,
127.5,127.2, 124.1, 121.8, 121.2, 120.3, 110.0, 107.0, 103.5, 44.4, 20.1.
LC-MS: m/z =289 (M+H), positive mode ; Anal. Calcd for molecular formula C;oH;sN,O; C,
79.14; H, 5.59; N, 9.72 %; found: C, 79.03; H, 5.51; N, 9.65 %.
9-Hexyl-2-methyl-9H-pyrido[2,3-b]indol-4-o0l (2f)

Pale yellow solid

HO
— mp. 122-124 °C
\ N/ CHs
’}l IR (KBr): 3410, 2916, 2345, 2254, 2127, 1645, 1045, 1026, 997, 825,
CeH1s

761 cm’™.
'H NMR (400 MHz, TMS, DMSO-d;) d: 10.88 (s, br, 1H), 7.94 (d, 1H, J = 7.72 Hz), 7.53 (d,
1H, J=7.72 Hz), 7.34 (t, 1H, J = 8.0 Hz), 7.18 (t, 1H, J = 8.0 Hz), 6.29 (s, 1H), 4.32 (t, 2H, J =
8.0 Hz), 2.68 (s, 3H), 1.75-1.72 (m, 2H), 1.24-1.20 (m, 6H), 0.80 (t, 3H, J = 8.0 Hz).
C NMR (100 MHz, TMS, DMSO-dy) J: 162.9, 149.9, 145.6, 138.0, 124.0, 121.6, 121.1, 120.0,
109.7, 106.6, 103.5, 41.2, 31.4, 28.8, 26.4, 22.4, 20.1, 14.3.
LC-MS: m/z = 283 (M+H), positive mode; Anal. Calcd for molecular formula C;sH2,N,O;  C,

76.56; H, 7.85; N, 9.92 %; found: C, 76.45; H, 7.81; N, 9.88 %.

9-Butyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2g)

HO
- Off-white solid
Q N i\ N/> CHs  mp. 127-129 °C

|
h-Bu 533
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IR (KBr): 3450, 2932, 1552, 1460, 1372, 1372, 1317, 1195, 1120,

1019, 779, 715 cm’.
'H NMR (400 MHz, TMS, DMSO-d;) J: 10.83 (s, br, 1H), 7.94 (d, 1H, J = 8.0 Hz), 7.55-7.52
(m, 1H), 7.35 (t, 1H, J = 8.0 Hz), 7.18 (t, 1H, J = 8.0 Hz), 6.28 (s, 1H), 4.32 (t, 2H, J = 8.0 Hz),
2.69 (s, 3H), 1.75-1.71 (m, 2H), 1.22-1.19 (m, 2H), 0.81 (t, 3H, J = 8.0 Hz).
C NMR (100 MHz, TMS, DMSO-ds) d: 163.2, 150.4, 146.1, 138.5, 124.2, 121.7, 121.0, 120.0,
110.0, 107.0, 103.3, 41.4, 31.5, 22.7, 20.3, 14.7.
LC-MS: m/z =255 (M+H), positive mode; Anal. Calcd for molecular formula C;¢H;sN,O;  C,
75.56; H, 7.13; N, 11.01 %; found: C, 75.46; H, 7.21; N, 11.12 %.
9-Ethyl-2-(pyridin-3-yl)-9H-pyrido[2,3-b]indol-4-ol (2h)

Pale yellow solid
mp. 122-124 °C

IR (KBr): 3459, 2969, 1585, 1492, 1375, 1332, 1197, 1102, 1095,

785,715 cm™.

'H NMR (400 MHz, TMS, CDCL3) d: 11.7 (s, br, 1H), 8.22 (d, 1H, J = 8.0 Hz), 8.13-8.08 (m,
2H), 7.47-7.43 (m, 3H), 7.39-7.37 (m, 1H), 7.28-7.26 (m, 1H), 7.04 (s, 1H), 4.59 (q, 2H, J = 8.0
Hz), 1.49 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCls) 6: 160.2, 155.7, 153.9, 140.0, 138.6, 128.9, 128.6, 128.1,
127.2,125.3, 122.9, 120.1, 119.8, 108.7, 102.9, 100.4, 36.6, 13.8.

LC-MS: m/z = 290 (M+H), positive mode; Anal. Calcd for molecular formula C;sH;5N3O; C,

75.69; H, 6.03; N, 13.24 %; found: C, 74.65; H, 5.28; N, 14.43 %.

9-Butyl-2-(thiophen-2-yl)-9H-pyrido[2,3-b ]Jindol-4-ol (2i)
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HO Yellowish solid

mp. 127-129 °C

IR (KBr): 3460, 2932, 1565, 1459, 1377, 1362, 1192, 1127, 1090,

n-Bu
779, 717 cm’™.

'H NMR (400 MHz, TMS, CDCl3) d: 11.70 (s, br, 1H), 7.92-7.91 (m, 2H), 7.65-7.63 (m, 1H),
7.40-7.29 (m, 5H), 4.33 (t, 2H, J = 8.0 Hz), 1.85-1.78 (m, 2H), 1.28-1.26 (m, 2H), 0.90 (t, 3H, J
= 8.0 Hz).

C NMR (100 MHz, TMS, CDCLs) 6: 160.5, 156.6, 149.5, 142.2, 137.5, 134.5, 132.7, 130.8,
128.3,125.4, 123.1, 123.0, 117.7, 111.0, 105.2, 45.7, 30.8, 20.1, 13.6.

LC-MS: m/z = 323 (M+H), positive mode; Anal. Calcd for molecular formula C,9H;3sN,OS; C,

70.78; H, 5.63; N, 8.69 %; found: C, 70.65; H, 5.58; N, 8.59 %.

9-Benzyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2j)

Brown solid

mp. 128-130 °C

©) IR (KBr): 3452, 2927, 1572, 1445, 1372, 1327, 1190, 1130,
1052, 752, 711 cm™.
'H NMR (400 MHz, TMS, CDCl;) 0: 11.15 (s, br, 1H), 8.12 (d, 2H, J = 8.0 Hz), 7.57 (d, 1H, J =
8.0 Hz), 7.46-7.43 (m, 2H), 7.36 (d, 1H, J = 8.0 Hz), 7.20-7.13 (m, 6H), 6.99 (s, 1H), 6.75-6.72
(m, 1H), 6.59 (d, 1H, J = 8.0 Hz ), 4.86 (s, 2H).
C NMR (100 MHz, TMS, CDCLs) 6: 163.2, 160.4, 140.8, 136.1, 134.3, 134.1, 130.5, 130.4,
129.7, 129.0, 128.8, 128.7, 128.6, 128.4, 127.5, 127.3, 127.1, 123.6, 122.3, 122.2, 121.1, 116.8,

108.7,43.5.
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LC-MS: m/z = 351 (M+H), positive mode; Anal. Calcd for molecular formula C4H;3N>O; C,

82.26; H, 5.18; N, 7.99 %; found: C, 82.45; H, 5.23; N, 7.91 %.
4-Methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3a):

Yellow solid

H3C
=N mp: 127-129 °C
H N S IR (KBr): 3050, 2856, 1919, 1852, 1680, 1570, 1462, 1252, 1170, 1100,

1028, 990, 752 cm™

'H NMR (400 MHz, TMS, CDCl3) d: 11.0 (s, 1H,), 7.89-7.88 (m, 1H), 7.78-7.70 (m, 1H), 7.69-
7.29 (m, 3H), 7.24-7.21 (m, 2H,), 2.73 (s, 3H).

C NMR (100 MHz, TMS, CDCls) ¢: 161.8, 158.4, 144.4, 137.2, 133.0, 132.3, 130.7, 128.4,
123.7,122.7, 122.3, 119.3, 111.8, 101.0, 29.9.

LC-MS: m/z = 265 (M+H), positive mode; Anal. Calcd for molecular formula C;sH;;NsS;

C, 67.90; H, 4.18; N, 15.84 %; found: C, 67.81; H, 4.23; N. 15.76 %.

9-Butyl-2,4-dimethyl-9H-pyrimido[4,5-b Jindole(3b)

HsC Pale purple solid or Pink
=N
mp: 117-119 °C
'g IR (KBr): 3059, 2926, 2856, 1923, 1886, 1682, 1622, 1574, 1494, 1469,
n-Bu

1408, 1255, 1174, 1111, 1028, 999, 927, 794, 736 cm™.

'H NMR (400 MHz, TMS, CDCl;) d: 8.07 (d, 1H, J = 8.0 Hz), 7.53-7.50 (m, 2H), 7.35-7.26 (m,
1H), 4.43 (t, 2H, J = 8.0 Hz), 2.95 (s, 3H), 2.82 (s, 3H), 1.89-1.85 (m, 2H), 1.41-1.35 (m, 2H),
0.96 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCLs) 6: 163.7, 159.2, 155.8, 139.0, 126.3, 122.5, 120.9, 120.2,

109.7, 109.5, 41.1, 30.8, 29.7, 26.4, 20.2, 13.7.
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LC-MS: m/z =254 (M+H), positive mode; Anal. Calcd for molecular formula C;¢H;9N3; C,

75.85; H, 7.56; N, 16.59 %; found: C, 75.96; H, 7.52; N, 16.51 %.
9-Butyl-4-methyl-2-phenyl-9H-pyrimido[4,5-b]indole (3c¢)
White dirty solid,

Q_f'“ mp: 132-134 °C
Y/
N)\©

IR (KBr): 2924, 2858, 1672, 1622, 1514, 1346, 1251, 1093, 1022, 906

'H NMR (400 MHz, TMS, CDCl;) J: 8.64 (d, 2H, J = 8.0 Hz), 8.11 (d, 1H, J = 8.0 Hz), 7.55-
7.35 (m, 6H), 4.55 (t, 2H, J = 8.0 Hz), 3.08 (s, 3H,), 2.32-2.29 (m, 2H), 1.96-1.92 (m, 2H), 0.99
(t, 3H, J=8.0 Hz).

C NMR (100 MHz, TMS, CDCls) 6: 160.3, 159.4, 145.7, 144.2, 139.7, 130.1, 128.4, 126.7,
122.7,121.2,120.2, 118.2, 114.8, 112.7, 110.4, 109.7, 41.2, 31.9, 29.7, 20.2, 14.1.

LC-MS: m/z = 316 (M+H), positive mode; Anal. Calcd for molecular formula C;;H;Nj3;

C,79.97; H, 6.71; N, 13.32 %; found: C, 79.85; H, 6.81; N, 13.45 %.
9-Butyl-4-methyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (3d):
HG White solid

SN mp: 187-189 °C
e
N\

'g N’ IR (KBr): 2950, 2820, 1635, 1580, 1522, 1490, 1452, 1263, 1091, 850,
n-bu
750, 712 cm™
'H NMR (400 MHz, TMS, CDCls) 6: 9.82 (s, 1H), 8.87-8.84 (m, 1H), 8.69 (s, 1H), 8.07 (d, 1H,
J = 8.0 Hz), 7.57-7.49 (m, 2H), 7.44-7.35 (m, 2H), 4.49 (t, 2H, J = 4.0 Hz), 3.01 (s, 3H), 1.95-

1.87 (m, 2H), 1.45-1.34 (m, 2H), 0.99 (t, 3H, J = 8.0 Hz).
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BC NMR (100 MHz, TMS, CDCl;) d: 159.7, 158.0, 155.6, 150.3, 149.9, 139.5, 135.5, 134.3,
126.8, 123.2, 122.7, 121.1, 120.0, 110.9, 109.7, 41.2, 30.8, 23.1, 20.2, 13.7.
LC-MS: m/z = 317 (M+H), positive mode; Anal. Calcd for molecular formula CyoH2oNy;

C,7592;H, 6.37; N, 17.71 %; found: C, 75.85; H, 6.31; N, 17.65 %.
9-Butyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3e):
HsC Brown colour solid

Q—f)\(j mp: 131-133 °C

by IR (KBr): 2926, 2858, 1620, 1572, 1531, 1494, 1469, 1400, 1263, 1097,
848, 798, 718 cm™.

'H NMR (400 MHz, TMS, CDCls) d: 8.13-8.08 (m, 2H), 7.57-7.46 (m, 3H), 7.39-3.28 (m, 1H),
7.19-7.17 (m, 1H), 4.51 (t, 2H, J = 8.0 Hz), 3.02 (s, 3H), 1.91-1.90 (m, 2H), 1.44-1.38 (m, 2H),
1.13 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCls) 6: 159.7, 157.1, 155.6, 144.9, 139.4, 128.7, 128.1, 128.0,
126.4,122.5, 121.0, 120.4, 110.1, 109.7, 41.0, 30.7, 23.0, 20.1, 13.7.

LC-MS: m/z = 322 (M+H), positive mode; Anal. Calcd for molecular formula C;oH;9N3S;

C, 70.99; H, 5.96; N, 13.07 %; found: C, 70.85; H, 5.91; N, 13.18 %.
9-Hexyl-2,4-dimethyl-9H-pyrimido[4,5-b ]Jindole (3f)
Yellow solid
HsC

=N mp: 102-103 °C
\ J~ch,
N IR (KBr): 3049, 2930, 2866, 1930, 1682, 1622, 1574, 1496, 1469,

N
!

CeH1s 1402, 1205, 1018, 993, 823, 792, 742, 711, 435 cm™.
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"H NMR (400 MHz, TMS, CDCl;) d: 8.05 (d, 1H, J = 8.0 Hz), 7.53-7.47 (m, 2H), 7.37-7.33 (m,
1H), 4.41 (t, 2H, J = 4.0 Hz), 2.97 (s, 3H), 2.82 (s, 3H), 1.88-1.85 (m, 2H), 1.34-1.26 (m, 6H),
0.86 (t, 3H, J = 4.0 Hz).

C NMR (100 MHz, TMS, CDCls) é: 163.5, 159.0, 155.6, 139.6, 126.4, 122.5, 121.0, 120.1,
109.7, 41.3, 31.4,29.7, 28.6, 26.6, 26.1, 22.6, 22.5, 14.0.

LC-MS: m/z =282 (M+H), positive mode; Anal. Calcd for molecular formula C;gH,3N3; C,

76.83; H, 8.24; N, 14.93 %; found: C, 76.65; H, 8.19; N, 14.85 %.
9-Ethyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3g):
HsG Off-white solid

<N
mp: 122-124 °C
4
Qﬁ%@

Et ST IR (KBr): 2950, 2892, 1526, 1452, 1398, 1256, 1166, 1112, 1035, 856,
795,722 cm™.
'H NMR (400 MHz, TMS, CDCls) J: 8.07-8.05 (m, 2H), 7.55-7.50 (m, 2H), 7.48-7.14 (m, 3H),
4.51 (q, 2H, J = 8.0 Hz), 2.98 (s, 3H), 1.49 (t, 3H, J = 8.0 Hz).
C NMR (100 MHz, TMS, CDCls) 6: 159.8, 157.2, 155.2, 144.8, 139.1, 131.6, 128.7, 128.0,
126.4, 122.5, 121.1, 120.6, 110.4, 109.6, 36.3, 29.7, 14.0.
LC-MS: m/z = 294 (M+H), positive mode; Anal. Calcd for molecular formula C;7H;5N3S; C,

69.59; H, 5.15; N, 14.32 %; found: C, 69.45; H, 5.21; N, 14.25 %.
9-Benzyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3h)

Brown solid

=N o
mp: 115-117 °C
N S
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IR (KBr): 2924, 2858, 1570, 1494, 1427, 1398, 1249, 1163, 1151, 1101, 1093, 1020, 844, 796,
711 cm™,

"H NMR (400 MHz, TMS, CDCls) 6: 8.15-8.07 (m, 2H), 7.47-7.17 (m, 10H), 5.70 (s, 2H), 3.04
(s, 3H).

C NMR (100 MHz, TMS, CDCls) 6: 160.0, 157.3, 155.7, 144.7, 139.3, 138.2, 136.7, 128.9,
128.7, 128.5, 128.2, 128.0, 127.9, 127.6, 126.5, 123.2, 122.4, 122.2, 121.4, 120.6, 110.2, 45.1.
LC-MS: m/z =356 (M+H), positive mode; Anal. Calcd for molecular formula C;,H;7N3S; C,

74.34; H, 4.82; N, 11.82 %; found: C, 74.19; H, 4.78; N, 11.75 %.
9-Hexyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3i)

light yellow solid

H3C
—N mp: 129-131°C
\ N)\@ IR (KBr): 3020, 2950, 2828, 1522, 1454, 1422, 1362, 1207, 1160,
N S

|C6H13 1109,1052, 1032, 850, 752 cm™.
'H NMR (400 MHz, TMS, CDCl;) J: 8.89-8.71 (m, 1H), 8.14-8.13 (m, 1H), 7.61-7.28 (m, SH),
4.63-4.40 (m, 2H), 2.87 (s, 3H), 1.55 -1.46 (m, 5H), 1.31-1.26 (m, 4H), 0.91-0.86 (m, 2H).
C NMR (100 MHz, TMS, CDCls) 6: 159.8, 158.2, 155.3, 153.3, 150.5, 150.1, 149.6, 139.2,
135.6, 126.8, 122.8, 121.2, 111.1, 109.6, 41.1, 36.3, 31.6, 30.5, 29.6, 23.1, 13.9.
LC-MS: m/z =350 (M+H), positive mode; Anal. Calcd for molecular formula C,;H»3N3S; C,

72.17; H, 6.63; N, 12.02 %; found: C, 72.08; H, 6.69; N,12.15 %.

9-Butyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (3j)

N White dirty solid
Y/ — . _ o
Q_Q\l)\@ mp: 74-76 °C
N N

n-Bu
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IR (KBr): 3059, 2922, 2852, 1612, 1573, 1459, 1400, 1252, 1160, 1121, 1020, 795, 738 cm™".

"H NMR (400 MHz, TMS, CDCls) J: 9.83 (s, 1H), 9.34 (s, 1H), 8.87-8.72 (m, 2H), 8.15 (d, 1H,
J = 8.0 Hz), 7.60-7.58 (m, 1H), 7.55-7.53 (m, 1H), 7.47-7.44 (m, 1H), 7.41-7.37 (m, 1H), 4.55 (t,
2H, J = 8.0 Hz), 1.99-1.92 (m, 2H), 1.48-1.39 (m, 2H), 1.01 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCLs) 6: 158.7, 155.6, 150.6, 150.0, 148.0, 139.9, 135.5, 134.2,
127.6, 123.4, 121.5, 121.3, 119.2, 112.9, 110.0, 41.2, 30.8, 20.1, 13.7.

LC-MS: m/z = 303 (M+H), positive mode; Anal. Calcd for molecular formula CioH;gNy;

C, 75.47; H, 6.00; N, 18.53 %; found: C,75.54; H, 6.08; N, 18.41 %.
9-Ethyl-2-phenyl-9H-pyrimido[4,5-b]indole (3k)
Greenish brown solid
Q—fj\Q mp. 114-116 °C

’é\lt ¥ IR (KBr): 3061, 2978, 2930, 1668, 1622, 1581, 1556, 1493, 1467,
1433, 1400, 1359, 1224, 1140, 1091, 1066, 1024, 993, 923, 810, 769, 738, 698, 543, 449, 405
cm™.
"H NMR (400 MHz, TMS, CDCl5) §: 9.33 (s, 1H), 8.65 (m, 2H), 8.13 (d, 1H, J = 7.8 Hz), 7.58-
7.50 (m, SH), 7.39-7.35 (m, 1H), 4.59 (q, 2H, J =7.2 Hz), 1.54 (t, 3H, J =7.24 Hz).
BC NMR (100 MHz, TMS, CDCL) d: 160.8, 155.4, 148.0, 139.5, 138.7, 132.0, 130.1, 129.2,
128.4, 128.3, 127.3, 121.4, 121.1, 119.5, 112.5, 109.6, 36.2, 13.9.

LC-MS: m/z = 275 (M+H), positive mode; Anal. Calcd for molecular formula C;sH;sN3; C,

79.10; H, 5.53; N, 15.53 %; found: C, 79.21; H, 5.58; N, 15.58 %.

9-Ethyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (31)
Oy
ol
N
N\ Ly
Et

Yellowish orange solid
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mp. 92-94 °C

IR (KBr): 3042, 2935, 2920, 1610, 1562, 1552, 1530, 1485, 1475, 1390, 1200, 1132, 1085, 850,
795, 732, 709, 415 cm’.

'H NMR (400 MHz, TMS, CDCls) 6: 9.79 (s, 1H), 9.27 (d, 1H, J = 2.0 Hz), 8.81 (d, 1H, J = 7.84
Hz), 8.68 (s, 1H), 8.08 (d, 1H, J = 7.64 Hz), 7.54 (d, 1H, J = 7.32 Hz), 7.49-7.47 (m, 1H), 7.42-
7.39 (m, 1H), 7.36-7.32 (m, 1H), 4.53 (q, 2H, J =4.0 Hz), 1.50 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCls) 6: 158.6, 155.1, 149.9, 147.9, 139.5, 135.5, 134.1, 132.8,
123.3,121.5, 121.3, 119.2, 113.0, 109.7, 108.2, 36.3, 13.9.

LC-MS: m/z =275 (M+H), positive mode; Anal. Calcd for molecular formula C;7H4Ny; C,

74.43; H, 5.14; N, 20.42 %; found: C, 74.32; H, 5.21; N, 20.36 %.
9-Ethyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b ]indole (3m)

White solid

=N
/ 116118 °
Q_ﬁN/ ) mp. 116-118 °C

N S

Et IR (KBr): 3053, 2974, 2928, 1622, 1585, 1554, 1531, 1493, 14609,
1429, 1396, 1221, 1138, 1084, 852, 796, 738, 709, 451, 405 cm.
'H NMR (400 MHz, TMS, CDCl;) J: 9.21 (s, 1H), 8.14-8.08 (m, 2H), 7.58-7.47 (m, 3H), 7.37-
7.33 (m, 1H), 7.20-7.18 (m, 1H), 4.54 (q, 2H, J = 7.2 Hz), 1.52 (t, 3H, J = 7.24 Hz).
C NMR (100 MHz, TMS, CDCls) ¢6: 157.6, 155.1, 147.9, 144.7, 139.4, 128.9, 128.7, 128.2,
128.1, 127.2, 121.2, 119.6, 112.2, 109.6, 36.2, 13.9.
LC-MS: m/z = 280 (M+H),positive mode; Anal. Calcd for molecular formula C;6H;3N3S; C,

68.79; H, 4.69; N, 15.04 %; found: C, 68.85; H, 4.61; N, 15.11 %.

9-Benzyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole(3n)
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~N Pale brown Solid
N~ N 5 mp. 92-94 °C
©) IR (KBr): 3120, 2960, 2952, 1610, 1530, 1512, 1490, 1452, 1350,
1220, 1150, 1082, 847, 752 cm™.

'"H NMR (400 MHz, TMS, CDCl) 0: 9.25 (s, 1H), 8.15-8.14 (m, 1H), 8.09 (d, 1H, J = 7.76 Hz);
7.50-7.46 (m, 2H); 7.42-7.36 (m, 3H), 7.34-7.32 (m, 2H), 7.30-7.25 (m, 2H), 7.20-7.18 (m, 1H),
5.69 (s, 2H).

3C NMR (100 MHz, TMS, CDCL) §: 157.8, 155.7, 148.1, 144.5, 139.6, 136.5, 131.7, 129.1,
128.8, 128.3, 128.2, 127.7, 127.5, 127.4, 126.4, 121.6, 121.2, 119.7, 112.2, 110.4, 45.1.

LC-MS: m/z = 342 (M+H), positive mode; Anal. Calcd for molecular formula C,;H;5N3S; C,

73.87; H, 4.43; N, 12.31 %; found: C, 73.96; H, 4.38; N, 12.45 %.
S5-Butyl-2-methyl-SH-pyrimido[S,4-b]indole (30)
N :<CH3 Yellow solid
N \ N mp 1214123 °C

nBu IR (KBr): 3050, 2922, 1612, 1525, 1517, 1460, 1412, 1360, 1222, 1166,
1022, 867, 717 cm™.
'H NMR (400 MHz, TMS, CDCls) 8: 9.13 (s, 1H), 8.06 (d, 1H, J = 8.0 Hz); 7.53-7.51 (m, 1H),
7.47-7.45 (m, 1H), 7.34-7.32 (m, 1H), 4.41 (t, 2H, J = 8.0 Hz), 2.8 (s, 3H), 1.88-1.84 (m, 2H),
1.40-1.35 (m, 2H), 0.96 (t, 3H, J = 4.0 Hz).
C NMR (100 MHz, TMS, CDCL) d: 164.2, 155.7, 147.6, 139.3, 127.1, 121.1, 121.0 , 119.3,
111.5, 109.8, 41.1, 30.8, 26.4, 20.2, 13.7.

LC-MS: m/z = 240 (M+H), positive mode; Anal. Calcd for molecular formula C;sH;7Nj3;

C,75.28 ; H, 7.16; N, 17.56 %; found: C, 75.36; H, 7.21; N, 17.45 %.
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S5-Butyl-2-phenyl-SH-pyrimido[5,4-b]indole (3p)
White solid

N mp. 127-129 °C

\ N IR (KBr): 3050, 2972, 1602, 1525, 1506, 1422, 1407, 1272, 1238, 852,

n-ll\éu 817,752 cm’.
'H NMR (400 MHz, TMS, CDCls) 6: 9.33 (s, 1H), 8.62-8.60 (m, 2H), 8.11 (d, 1H, J = 7.72 Hz),
7.55-7.44 (m, 5H) 7.37-7.33 (m, 1H), 4.53 (t, 2H, J = 7.04 Hz), 1.97-1.89 (m, 2H), 1.45-1.35 (m,
2H), 0.98 (t, 3H, J = 7.32 Hz).
C NMR (100 MHz, TMS, CDCls) d: 160.5, 155.9, 147.6, 139.9, 138.3, 137.3, 135.2, 130.2,
128.5,128.3, 127.4, 121.4, 121.2, 119.4, 112.3, 109.9, 41.2, 30.8, 20.2, 13.7.

LC-MS: m/z = 302 (M+H), positive mode; Anal. Calcd for molecular formula Cy0H 9N3; C,
79.70; H, 6.35; N, 13.94 %; found: C, 79.86; H, 6.31; N, 13.81 %.
5-Ethyl-2-phenyl-SH-pyrimido[5,4-b]indole (3q)

Pale brown solid

mp. 133-135 °C

\ N IR (KBr): 3046, 2992, 1655, 1585, 1575, 1462, 1417, 1379, 1235, 1216,
N

Et 859,792, 717 cm™.

'H NMR (400 MHz, TMS, CDCls) J: 9.36 (s, 1H), 8.61-8.58 (m, 2H), 8.14-8.12 (m, 1H), 7.61-
7.50 (m, 5H), 7.40-7.36 (m, 1H), 4.60 (q, 2H, J = 8.0 Hz), 1.54 (t, 3H, J = 8.0 Hz).

C NMR (100 MHz, TMS, CDCLs) 6: 160.3, 155.0, 147.1, 139.7, 137.8, 130.4, 128.6, 128.3,
127.7,121.6, 121.5, 119.4, 116.9, 114.7, 112.5, 109.8, 36.4, 13.9.

LC-MS: m/z = 274 (M+H),positive mode; Anal. Calcd for molecular formula C;sH;sNs; C,

79.10; H, 5.53; N, 15.37 %; found: C, 79.25; H, 5.61; N, 15.26 %.
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5-Ethyl-2-(thiophen-2-yl)-5SH-pyrimido[5,4-bJindole (3r)

S\ Yellow solid

N—/ mp.129-131°C

~

\ N
N

|
Et

IR (KBr): 2950, 2822, 1652, 1621, 1582, 1557, 1492, 1443, 1372, 1236,
1217, 892, 819, 792, 712cm’.

'H NMR (400 MHz, TMS, CDCls) d: 9.23 (s, 1H), 8.14-8.13 (m, 1H), 8.09 (d, 1H, J = 8.0 Hz),
7.58-7.47 (m, 3H), 7.37-7.34 (m, 1H), 7.20-7.18 (m, 1H), 4.53 (q, 2H, J/ =8.0 Hz), 1.52 (t, 3H, J
= 8.0 Hz).

C NMR (100 MHz, TMS, CDCLs) 6: 158.1, 155.5, 148.4, 145.1, 139.6, 139.3, 129.3, 129.1,
128.2, 127.3, 121.4, 119.7, 112.4, 109.8, 36.3, 14.1.

LC-MS: m/z = 280 (M+H), positive mode; Anal. Calcd for molecular formula C;¢H;3N3S; C,

68.79; H, 4.69; N, 15.04 %; found: C, 68.62; H, 4.61; N, 15.16 %.

5-Butyl-2-(pyridin-3-yl)-SH-pyrimido[5,4-b]indole (3s)

White dirty solid
/X
= N mp. 132-134 °C
\ N IR (KBr): 2962, 2810, 1662, 1600, 1572, 1523, 1485, 1432, 1379,
N
n-Bu 1252, 1227, 891, 822, 779, 720cm’.

'H NMR (400 MHz, TMS, CDCl;) 6: 9.31 (s, 1H), 8.85 (d, 2H, J = 8.0 Hz), 8.12 (d, 1H, J=7.76
Hz), 7.60-7.50 (m, 2H), 7.45-7.34 (m, 3H), 4.52 (t, 2H, J = 7.04 Hz), 1.97-1.90 (m, 2H), 1.46-
1.36 (m, 2H), 0.99 (t, 3H, J =7.04 Hz).

C NMR (100 MHz, TMS, CDCLs) 6: 164.0, 158.4, 155.6, 150.4, 149.8, 148.0, 139.9, 135.6,

132.6,122.7, 121.5, 121.3, 119.2, 112.9, 110.0, 41.2, 30.8, 20.2, 13.7.
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LC-MS: m/z =303 (M+H), positive mode; Anal. Calcd for molecular formula C9H;sNy; C,

75.47;, H, 6.00; N, 18.53 %; found: C, 75.38; H, 6.12; N, 18.45 %.
5-Butyl-2-(thiophen-2-yl)-SH-pyrimido[5,4-blindole (3t)

Purple brown solid

SN
N =/ mp. 119-121 °C
\ N IR (KBr): 3012, 2912, 1672, 1612, 1880, 1532, 1480, 1462, 1395, 1386,
N
n—I|3u 1332, 1289, 1252, 1212, 1192, 896, 852, 779, 715cm’™".

'H NMR (400 MHz, TMS, CDCl;)d: 9.23 (s, 1H), 8.13-8.09 (m, 2H), 7.58-7.47 (m, 3H), 7.38-
7.34 (m, 1H), 7.28-7.18 (m, 1H), 4.51 (t, 2H, J = 4.0 Hz), 1.98-1.91 (m, 2H), 1.46-1.37 (m, 2H),
1.02 (t, 3H, J =7.32 Hz).

C NMR (100 MHz, TMS, CDCLy) d: 157.5, 155.6, 147.9, 144.7, 139.8, 129.0, 128.1, 128.0,
127.2,121.3, 121.2, 119.6, 112.0, 109.9, 41.1, 30.7, 20.1, 13.6.

LC-MS: m/z = 306 (M-H), negative mode; Anal. Calcd for molecular formula C;sH;7N3S; C,

75.47;, H,5.57; N, 13.67 %; found: C, 70.25; H, 5.51; N, 13.76 %.

(9-ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-b]indol-1-
yl)(phenyl)methanone (4a)

Pale yellow solid
O \ == mp. 232-234 °C
N O IR (KBr): 3063, 2926, 2854, 1670, 1612, 1508, 1464, 1352, 1269,
1095, 1018, 750, 690 cm’".
'H NMR (400 MHz, TMS, CDCl) J: 8.61 (s, 1H), 7.76-7.74 (m, 1H), 7.53-7.52 (m, 4H), 7.40-

7.35 (m, 4H), 7.32-7.19 (m, 5H), 7.16 (s, 1H), 3.63 (q, 2H, J =4.0 Hz), 0.91 (t, 3H, J = 7.32 Hz).
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C NMR (100 MHz, TMS, CDCls) 6: 169.7, 149.3, 139.6, 137.1, 136.4, 135.8, 133.1, 132.1,
128.9, 128.8, 128.7, 128.5, 127.1, 126.9, 126.6, 124.0, 123.4, 122.7, 118.6, 117.2, 112.4, 111.0,
102.1, 58.3, 39.6, 13.6.

LC-MS: m/z = 424 (M+H), positive mode; Anal. Calcd for molecular formula C,cH2;N303;  C,

73.74; H, 5.00; N, 9.92 %; found: C,73.65; H,5.00; N, 9.98 %.

(9-Ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-b]indol-1-yl)(thiophen-2-
yl)methanone (4b)

Orange solid

mp. 217-219 °C

IR (KBr): 2916, 1651, 1612, 1527, 1509, 1432, 1272, 1105, 1018 cm™.

'H NMR (400 MHz, TMS, CDCly) §: 8.60 (s, 1H), 7.75-7.74 (m, 1H),

7.58-7.57 (m, 1H), 7.38-7.37 (m, 1H), 7.32-7.30 (m, 2H), 7.29-7.26 (m,
6H), 7.25-7.05 (m, 1H), 6.95-6.93 (m, 1H), 3.69 (q, 2H, J =4.0 Hz), 0.87 (t, 3H, J = 4.0 Hz).
C NMR (100 MHz, TMS, CDCLs) 6: 162.7, 138.6, 137.4, 136.2, 135.8, 135.7, 135.5, 133.4,
133.3, 132.6, 128.8, 127.8, 127.1, 126.7, 126.4, 123.9, 123.6, 122.7, 118.7, 111.0, 102.5, 58.3,
39.5, 13.6.

LC-MS: m/z = 428 (M-H), negitive mode; Anal. Calcd for molecular formula C,4H;9N305S; C,

67.12; H, 4.46; N, 9.78 %; found: C, 67.26; H, 4.51; N, 9.65 %.
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"H NMR of N-(1-ethyl-2-formyl-1H-indol-3-yl)benzamide (1a):
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3C NMR of N-(1-ethyl-2-formyl-1H-indol-3-yl)benzamide (1a):
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LCMS of N-(1-ethyl-2-formyl-1H-indol-3-yl)benzamide (1a):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY HN
UNIVERSITY OF HYDERABAD

N CHO

User . Admin Et
Sample : ASK-2AF8
Inj. Volume + 5.000 -
Data Name : C\LCMSsolution\User\Data\ASK-2AF8-APCI-POS1.qld
Method Name : C:ALCMSsolution\User\Method\esi.glm
LC Chromatogram
mAbs g
] ¥ Chi(254.0nm)*1.00
200 E
150
100
0
] = A
: + :
1 1
min
MS Spectrum
Line#:1 R Time:0.821(Scand:50) Positive
MassPeaks:219 BascPeak-293 10{11682047)
RawhMode:Single 0.821(30)
BG Mode-Peak Start 0.527(32)
100 E: 2]
=
s a
ap W W s g s e w gy oo o asee L LAS aran Sl 0m
50 0 s 110 130 1% 17 150 210 230 250 270 290 30 330 350 30 3N
miz
1S Peak Table
Peak# RTime LTime F.Time Arga Height AH Mark %Total Name Base miz Base lat.
1 0821 0527 1043 287388621 185788 1546 100,00 293.10 11682047
247388631 1857E23E 100.00

X
OPERATOR
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CHN Analysis of N-(1-ethyl-2-formyl-1H-indol-3-yl)benzamide (1a):

]

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Th inni 2 ' y

sampie. - ,qsxlgh,qj:'s “; ']:;EJ ermo Finnigan\Eager 300 for EA1112\DAT A\Sys_data ex
Analysis type: UnkNown

Chromatogram filename: UNK-30012012-2%8.dat

Sample weight: 1.126

@

51.16 4
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|
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HN
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0]
(mVolt) | | \
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0.7 Et
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0.05 -+ ; . i I :
; >
0.0 2.4 4.8 (min) T2 96 12.0
| Element Name Element % Ret, Time
Nitrogen AR e 0.7
Carbon 73. 85 1. 17
Hydrogen 5 5 3 77
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"H NMR of N-(1-butyl-2-formyl-1H-indol-3-yl)nicotinamide (1b):
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BC NMR of N-(1-butyl-2-formyl-1H-indol-3-yl)nicotinamide (1b):
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DEPT of N-(1-butyl-2-formyl-1H-indol-3-yl)nicotinamide (1b):
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LCMS of N-(1-butyl-2-formyl-1H-indol-3-yl)nicotinamide (1b):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

User : Admin
Sample : ASK-3A6 N CHO
Inj. Volume : 5.000 / |
Data Name - CALCMSsolution\User\Data\ASK-3A6-APCI-POS1.qld
Method Name . CALCMSsolution\User\Method\esi.qlm n-Bu
LC Chromatogram
mAbs
3 Chi(254.00m)=1.00
150 =
100
50
0f = P TRy e e ot
1
min
MS Spectrum
Line#:l R Time:0.780(Scan#:48) Positive
MassPeaks 235 BascPeak-312.33(14453487)
Rawhode: Single 0.789(4E)
BG Mode:Peak Start 0.527(32)
100 m
|
55 6 o 146 e wmss s mom a4 2 A0 e M e s amam e asgrem anam
500 70 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 40
miz

MS Peak Table

Peak¥ R.Time LTime F.Time Aren Height  A/MH Mark %Total Name Base m/z Base Int
1 0.780 0527 1,043 225389463 16507259 1365 100,00 322.35 14453487
225389463 16507259 100.00
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CHN Analysis of N-(1-butyl-2-formyl-1H-indol-3-yl)nicotinamide (1b):

Method filename:
Sample ID:

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys_data_ex
ASK-3A6 (# 132)

Analysis type: UnkNown
Chromatogram filename: UNK-30012012-2.dat
Sample weight: 1.113
4836 114
VAR
38.44 e N
HN
{mVolt)
N~ “CHO
18.6 |
0.774 n-Bu
5.68
3.83
1,25 >
0.0 4.8 (min) 1.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 13. 15 0. 74
Carbon 71..22 1, 14
Hydrogen 5. 89 3. 83
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"H NMR of N-(1-butyl-2-formyl-1H-indol-3-yl)acetamide (1c):
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BC NMR of N-(1-butyl-2-formyl-1H-indol-3-yl)acetamide (1c¢):

00
!

[
o0 =

0

091
1

0%T
!

02T
1

oot
1

08

0%

oz

CHO

wdd

S58

—184.

—170.

— 44,

—30.

—20.
—13

681

537

.614

391

.828
.409
.095
.371

.702
-235

.408

o By

428

926

149

.650



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

LCMS of N-(1-butyl-2-formyl-1H-indol-3-yl)acetamide (1c):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

CHj

HN\<

User : Admin
Sample | ASK-1F \ @)
Inj. Volume : 5.000
Data Name : C:\LCMSsolution\User\Data\ASK-1F-APCI-POS1.qld CHO
Method Name : C:ALCMSsolution\UserMethod\esi.glm )
LC [‘Ilwmwﬁugmrn
mAhs ;
- i Chi{254. 0nm)*1.00
(1] o —
1
min
ME Spectrum
Line¥:1 R Time:D.233Scan# 500 Positive
MassPeaks 198 BascPeak:259, |0(747211)
RawbMiode:Single 0 833(50)
BG Mode:Peak Start 0,927(32)
100 P
10
™ i ”
B ek M EAME gz e We  E awa, | N 20 3TaTe 353
50 70 G0 11 130 150 (1] 15K} 210 230 250 270 330 350 3'.-' Jon
. m'z
M3 Peak Tablz
Peak# R.Time ITime F.Time Arca Height AH Mark %eTotal Name Bascm/z Base int
] #8313 0.527 1077 25636825 1360442 18.84 1000 25910 T4T2H
25636825 1360442 100,00
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CHN Analysis of N-(1-butyl-2-formyl-1H-indol-3-yl)acetamide (1c¢):

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Methed filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DA TA\Sys_data_ex
Sample ID: ASK-1F (#115)
Analysis type: UnkNown
Chromatogram filename: UNK-24012012-15.dat
Sample weight: 986
3011 4 139
39.82 HN\< 3
(mVolt) N
19.25 n-Bu
0.89
897
4.77
32 T >
0.0 24 4.8 {min}) T2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 10, 76 0. 89
Carbon 69. 81 1. 39
Hydrogen 7. 12 4, 77
P
2/
J ‘.
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"H NMR of N-(1-butyl-2-formyl-1H-indol-3-yl)thiophene-2-carboxamide (1d):

ST
1 HN
Zf ; \< O
= N CHO
e 10.663
1.00 | s e
ey B 10.127
] n-bu /? 932
1.06_ . ] 4 7.927
= 7.924
7.817
7.915
7.654
@ 7.652
7.642
7.639
7.405
7 06— @] g 7.399
L.01 N 7.395
1,12 N 7.386
2.30 — = 7.383
1.16/ —~- 7.327
7.314
7.312
7.310
o = 7.302
7.295
7.291
7.268
in ] 7.192
T7.181
TelL
05— S— - 4,355
= '§4.336
4.318
wd
L 1.856
1.837
1.818
wq £ 1.813
3 53— ~ 1.800
1.781
3.54= s si.;gg
32 ="" — 1.266
0.919
0.900
0.882
o
‘T
T
=
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BC NMR of N-(1-butyl-2-formyl-1H-indol-3-yl)thiophene-2-carboxamide

(1d):
%)
87 SN
- HN —184.834
&7 0
N CHO
A ' —160.600
3 n-Bu
/142.207
137.584
S “/;134.599
Z-132.761
~ 130.882
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. ~125.428
=3 \123.074
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™N111.010
o
=
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LCMS of N-(1-butyl-2-formyl-1H-indol-3-yl)thiophene-2-carboxamide (1d):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY SN
UNIVERSITY OF HYDERABAD

User : Admin \ O
Sample : ASK-3A4
Inj. Volume 1 5.000 N CHO
Data Name : CALCMSsolution\User'\Data\ ASK-3A4-APCI-POS1 gld I
Method Name : CALCMSsolution\UseriMethod'\esi.qlm B
n-bu
LC Chromatogram
mAbs 2
Ch1{254.0nm)* 100
150
1 0o
- - r
MS Spectrum
i e
b 4 118 1 I 18 o6 8 : # ki T
| o0 e 1 0 o 190 210 230 250 270 50 310 33 150 3 90
' Z
'L ::L—u 1 Time FTime Arca He Mark *Total Name Base m'z Base Int
| 0698 D57 1443 1021214308 406 100.00 327.00 1126221
1021214308 40 106,00

OPERATOR
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CHN of N-(1-butyl-2-formyl-1H-indol-3-yl)thiophene-2-carboxamide (1d):

Method filename:
Sample 1D:

Analysis tvpe:
Chromatogram filename:
Sample weight:

69.56 4

3541

41.26
{mVaolt)

27.11

0.0 2.4

Element Name

Nitrogen
| Carbon
Hydrogen

v

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

E:\Program Files\Thermo Finnigan\Eager 300 for EA1] I2A\DATA\Sys ds

ASK-3A4 (#1371
UnkNown
UMK-30012012-7.dat
1.175

ita_ex

ST

HN
(. °
N~ ~CHO

3.74

4.8 {min) 7.2

Element %
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'H NMR of N-(1-benzyl-2-formyl-1H-indol-3-yl)thiophene-2-carboxamide

(1e):
(S
7] HN
Zf Z \< (0]
e N~ ~CHO
0.988 E 4 —10.624
0.987 L —10.225
=iy 7.963
7.947
7.834
7.832
w ] 7.825
7.822
7.649
7.641
GB35 7.636
1.004 * N 7.336
0.918— ~ 7.319
1012\ - 7.303
3.248 — = 7.295
1.107/— = 7.285
£a 1t 7.269
7.255
7.244
ay T.181
2.000 — — - ;1;;
7.092
] 7.074
5.626
wd
&
o
= —
0469 = ol = 1 —0.113
o
o]
2 1
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BC NMR of N-(1-benzyl-2-formyl-1H-indol-3-yl)thiophene-2-carboxamide

(1e):
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LCMS of N-(1-benzyl-2-formyl-1H-indol-3-yl)thiophene-2-carboxamide (1e):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY S
UNIVERSITY OF HYDERABAD —

HN
(0]
User i Admin %\CHO

Sample : ASK-1H N
Inj. Volume : 5.000

Data Name : C:\LCMSsolution\User\Data\ASK-1H-APCI-POS 1 qld

Method Name : CALCMSsolution\User\Method\esi -.qlm

LC Chromatogram
mAbs
ChI234, tnm)* 104

g

1
min
MS Spectrum
Linc#: 1" R Time;0.774(Scand-47) Positive
MassPeaks: 18] Ra 361.25(12421878)
RawMode:Single 0 7
BG Mode:Peak Star
100 i
o
181
b RLNER JNSS | LI - . Wt 1. I o e ] e ddS 1 i
50 T0 o 1o 120 150 170 190 210 230 250 2T 99 ENL X1 350 370
miz
MS Penk Table
Peak# R.Time [Time F.Time Area Height AH Mark %Total Name Base m/z Base Im
1 0774 D527 LO43 4DSO44TRE 30244541 1342 100,00 3612512421878
405944788 3024454 100,00

5
i 4

OPERATOR
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CHN Analysis

carboxamide (1e):

Method filename:
Sample ID:

of N-(1-benzyl-2-formyl-1H-indol-3-yl)thiophene-2-

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

E:\Program Files\Thermo Finnigan\Eager 300 for EA11 12\DATA\Sys_data_ex
ASK-2AF9 (# 141)

Analysis type: UnkMNown
Chromatogram filename: UNK-30012012-11.dat
Sample weight: 1.021
39.11 , 1
| LN
31.23 =
HN
(0]
23.36 Q_\§\
N~ ~CHO
(mVolt)
15.48 0.75
7.61
3.67
027 . -
0.0 2.4 4.8 {min) 7.2 9.6 12.0
| Element Name Element % Ret. Time
Nitrogen 7. 67 0. 75
Carbon 69. 71 1. 17
Hydrogen 4. 38 3. 67
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'"H NMR of N-(1-ethyl-3-formyl-1H-indol-2-yl)thiophene-2-carboxamide (1f):
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3C NMR of N-(1-ethyl-3-formyl-1H-indol-2-yl)thiophene-2-carboxamide (1f):
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LCMS of N-(1-ethyl-3-formyl-1H-indol-2-yl)thiophene-2-carboxamide (1f):

User

Sample

Inj. Volume
Data Name
Method Name

maAhs

200-1

1504

160
50

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY

UNIVERSITY OF HYDERABAD Qi )kQ

: Admin

: ASK-1A

1 5.000

: C:\LCMSsolution\User'Data‘\ASK-1A-APCI-POS1.qld
: CALCMSsolution\User'Method'esi.qlm

LC Chromatogram

& Ch1{254.0nm)*1.00

M5 Spectrum

Linc#;1 R.Time:0, 793{Scanf:48) Positive
MassPeaks: 199 Bascleak: 299 20(2086730)

RawMode:Single 0.793(48)
BG Mode:Peak Start 0.577(35)
100

50 &0 p o]

MS Peak Table
Peak#

1 0793 0577

on LULI II{.I hf.l ]'illl ldU IJ() !GU I(r HiD 19ﬂ

RTime LTime F.Time
1043 672681817 SBIING93 1157

=1 84
&7 1 ol s el a5
ZUU 210 220 230 240 250 260 270 280 290 300
miz

Base miz Base InL
29920 Z0BETIO

Area Height  AMH Mark %Total Name
100.00

672681817 SEILL693 10000

OPERATOR
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CHN Analysis of N-(1-ethyl-3-formyl-1H-indol-2-yl)thiophene-2-carboxamide
(1f):

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA11 IZADATA\Sys data ex
Sample ID: ASK-1A (# 106) = | £
Analysis type: UnkNown
Chromatogram filename: UNK-24012012-6.dat
Sample weight: 976
i 1.43
31.1 CH OO
23.45 : Z S ~N
NGk N/
(mVoli) '
Et
15.8
0.91
B.16
5.01
0.51+ T | T >
0.0 24 4.8 (min) 72 9.6 12.0
Element MName Element % Ret. Time
Nitrogen 9. 28 0. 91
Carbon 64. 32 1. 43
Hydrogen 4, 79 5. 01
i f"'.:f’ ;

S72



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

"H NMR of N-(1-butyl-3-formyl-1H-indol-2-yl)acetamide (1g):
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3C NMR of N-(1-butyl-3-formyl-1H-indol-2-yl)acetamide (1g):
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DEPT of N-(1-butyl-3-formyl-1H-indol-2-yl)acetamide (1g):
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LCMS of N-(1-butyl-3-formyl-1H-indol-2-yl)acetamide (1g):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD CHO

User : Admin N N~ "CHs
Sample : ASK-1B | H
Inj. Volume : 5.000 B
Data Name : CALCMSsolution\User\Data\ASK. -1 B-APCI-POS1 gld n-bu
Method Name : CALCMSsolution\User'Method'esi.gqlm
LC Chromatogram

Ab

o % £ Chi{254 Onm}*1.00

1

min
M3 Spestrum
Lined:1 R.Teme:0.833(Scan¥-50) Positive
MassPeaks: |98 BasePeak 259 10(747211)
RawMode:Single 0 83350}
BG Mode:Feak Start 0.527(32)
100 9
10
1 w 1T 1 m m
2. Do T oo W o S St a .o o L L e S A

L] 70 o0 (8111 130 150 170 190 210 230 250 270 90 ie 330 350 30 350
miz

M35 Peak Table

Feak# R.Time LTime F.Time Arca Height  A/H Mark %Total Nams Base m'z Base [nl
| 0833 0527 1077 25636825 1360442 1884 18400 25910 47211
23636825 1360442 100.00
| — _" -o
OPERATOR™
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CHN Analysis of N-(1-butyl-3-formyl-1H-indol-2-yl)acetamide (1g):

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys_data_ex
Sample ID: ASK-1B (# 114)—* (g g
Analysis type: UnkNown
Chromatogram filename: UNK-24012012-14.dat
Sample weight: 541
51.25 4 14
' CHO
40.74 @)
N~ "CHg
30.22 N
| H
(mVaolt) n-Bu
19.7] |
0.9
9.19
4.77
-1.32- ; ? : : : >
0.0 24 4.8 {min) 7.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 10. 76 0. 90
Carbon 69, 85 I. 40
Hydrogen T 12 4. 77
g o
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'H NMR of N-(1-benzyl-3-formyl-1H-indol-2-yl)thiophene-2-carboxamide

CHO
O
\ S
E N
NN\
'_‘—
=
1.00 h Y —10.609
10.208
100 ] o 4 2 aea
= 7.945
7.835
7.832
7.825
© 7.823
7.651
7.649
7.639
mc i 7.315
: 7.300
g;; ka"‘_‘—-—-——-., 7.295
e a S SR 7.283
2.15/ 7 266
7.249
7.180
e 7.170
7.168
2.03 = — =y 7.158
7.093
E 7.087
o 7.073
5.625
- r
-
£5.] —
.
N _—0.102
0.8 L ~—~0.028
o)
o
3

S78



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

BC NMR of N-(1-benzyl-3-formyl-1H-indol-2-yl)thiophene-2-carboxamide
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LCMS of N-(1-benzyl-3-formyl-1H-indol-2-yl)thiophene-2-carboxamide (1h):

LCMS-2010A DATA REPORT CHO
SCHOOL OF CHEMISTRY 0
UNIVERSITY OF HYDERABAD \

User : Admin
Sample + ASK-1C
Inj. Volume : 5.000 -
Data Name : CALCMSsolution\User\Data\ ASK-1C-ESI-POS1.gld
Method Name : C:ALCMSsolution\User'\Method\esi.qim
LT Chromstogriem
miAbs i
i Ch1{254.0nm)* 1.0
1]
i} . =
I
min
MS Spectrum
Line#:1 R Time:).763(Scané 46) Positive
MassPeaks:291 BascPeak: 361 40{7086037)
RawMode:Single 0. TE3(446)
BG Mode:Peak Start 0U5S60(34)
1 7]
ane
i
o 185 193 18 3 361 173 1 T3 0 N - O 2. a5 e A6 4T 402
50 70 o« 1o 170 190 210 230 250 270 290 310 330 350 370 390 410 430 45D 470 490
m'z
S Peak Table T
Penkd R.Time 1Time FTime Aren Herght AMH Mark %Total Name Base mfz Hase Int
1 0763 0.560 1.043 115782993 8934029 1295 100,090 36140 TOBEOIT
115782093 R934029 100.00
]
OPERATOR
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CHN Analysis of N-(1-benzyl-3-formyl-1H-indol-2-yl)thiophene-2-

carboxamide (1h):

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

:\_-‘Icllmd filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys data ex
Sample ID: ASK-ITH(#113) - -
Analysis type: UnkNown
Chromatogram filename: UNK-24012012-13.dat
Sample weight: D83
44.42 4 015
3522 Q_§\ S
26,024
(mVolt)
16.82
0.77
7.63
3.71
1,574 ; == : B
0.0 2.4 4.8 (min) 72 9.6 12.0
Element Name Element % Ret. Time
Nitrogen T R {;._ _?:"' T
Carbon 69. 91 L 15
Hydrogen 4, 52 37
b =
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"H NMR of N-(3-acetyl-1-ethyl-1H-indol-2-yl)nicotinamide (1i):
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1.000 — b 9,339

1 8.822
i 8.406
8.402
8,397
§.386
8.382
7.821
7.813

=
o
=
|

i

<
o
=
&

|

7.803
7.798
7.790
7.483
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= 4.386
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4351
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3C NMR of N-(3-acetyl-1-ethyl-1H-indol-2-yl)nicotinamide (1i):

P
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— o) —195.885
- (0]
a \ ~
N N
S L H \ % —164.659
£ | Et N
o
_—153.278
. ——149.544
142.648
| <7135.498
= 134.415
— 129.010
— §124.962
- = Z-123.629
[ — 122.774
£ \122.601
= 120.015
“\110.923
- — ~~-104.279
=
(o]
o | 77.323
< <77.069
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o _| -
L= -
o —41.140
L]
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]
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LCMS of N-(3-acetyl-1-ethyl-1H-indol-2-yl)nicotinamide (1i):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY O
UNIVERSITY OF HYDERABAD

\ N S
User : Admin N H \ _
Sample : ASK-2A1 I
Inj. Volume 1 5.000 Et N
Data Name : CALCMSsolution\User\Data\ASK-2A 1-ESI-NEG1.qld
Method Name : CALCMSsolution\User\Method\esi.glm

LC Chromatogram

mibs =
200+ é Ch1(254.0nm)*1.00
50
o
30
01 = — ==
1
min
MS Spectrum

Line#:1" R Time:0.804{Scan#:49) Negative
MuassPeaks: 111 BasePeak:306.30{241873)
Rawhode Single 0.B04(49)

BG Mode:Peak Start 0.527(32)

100

a1
155 e i 40 264 = -

m
N NN . S L o1 S

50 &0 70 B0 S0 100 110 120 130 140 150 160 170 180 190 20D

210 220 230 240 250 260 270 280 290 300 310

m'z

M5 Peak Tablc

Peak# R.Time LTime F.Time Area Height AM Mark %Total Name Base mfz Base InL
1 0.804 0.527 1.243 146167518 6694691 2183 10:0.00 30630 241873
146167518 694691 10,00
g,
-~

OPERATOR
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CHN Analysis of N-(3-acetyl-1-ethyl-1H-indol-2-yl)nicotinamide (1i):

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Py iles\T
\ : =\Program Files\Th “inniga A or E ;
'barnp]a;- G Ak in i ermo Finnigan\Eager 300 for EA1] I2\DATA\Sys_data_ex
.{mnl_\rs]s type: UnkNown
(:.hmrn.atog_ra.m filename: UNK-30012012-16.dat
Sample weight: 1.018 :
38.26 ,
.16
3032+
(0]
2237 o
(mVolt) ( \ N o
1443 O I\Il H \ Z
| Et N
6.48 -
3.88
1.46 T -
0.0 2.4 4.8 (min) 7.2 9.6 ]: 0
| Element Name Element % Ret. Time
Nitrogen ]-"G. ?6 ------------------------
| 0.
Carbon 70, 45 I ?ch’f
Hydrogen 5. 51 3I EE;
]
{' F ét’/_
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"H NMR of N-(3-acetyl-1-ethyl-1H-indol-2-yl)thiophene-2-carboxamide (1j):

0]
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=
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T.000 _ ™ — S —11.884
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e
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13C NMR of N-(3-acetyl-1-ethyl-1H-indol-2-yl)thiophene-2-carboxamide (1j):
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DEPT of N-(3-acetyl-1-ethyl-1H-indol-2-yl)thiophene-2-carboxamide (1j):

132.509
—/~. 30 .

= —i41,231

.4 —30.612
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LCMS of N-(3-acetyl-1-ethyl-1H-indol-2-yl)thiophene-2-carboxamide (1j):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

0]
O
\ S
R 1L
t

User : Admin E
Sample : ASK-2A2
Inj. Volume : 5.000
Data Name : GALCMSsolution\User\Data\ASK-2A2-APCI-POS1.gld
Method Name : CALCMSsolution\User\Method\Copy of JAY-4-APCI.glm
LC Chromatogram
mAbs
1500 f § Ch1{254.0nm)* | .00
1000-|
500

1 2
min
MS Spectrum
Line#:1 R Time:0,613(Scan#-37) Positive
MassPeaks: 160 BascPeak-312 6008 16685)
F Made:Single D.613(37)
BG Mode: Peak Start 0.427(26)
o0 i
‘TS G ONPRRS, RS [ ST [ 05| SNSRI (SRR | SERSS ., | IR SRR [NSINNS . (WL (UGS - 'y JNSSSNEE G ,
50 &0 70 B0 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320
miz

MS Peak Table
Peak# R.Time LTime F.Time Arca Height AH Mark %Total Name Base m/z Base Int.

1 0613 0427 0843 39152705 3621859 1081 100.00 31260 Bi668S
39152705 3621859 100,00
— &7
f ==
OPERATOR
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CHN Analysis of N-(3-acetyl-1-ethyl-1H-indol-2-yl)thiophene-2-carboxamide

(1)):

FLASH EA 1112 SERIES CHN R ]
EPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\ ‘i
; 2:\Pro Files\The “innigan
oty Asl(.:ﬁﬂﬁn:.r}' ;;;}Thmm\ Finnigan\Eager 300 for EA ] I2\DATA\Sys data_ex
Analysis type: E_;'nkNuwl_1 P _
(:hromamgmm filename: UNK-30012012-27.d
Sample weight: 1.138 s
47.12 A
.13
| O
37.44 O
2797
NN O\
(mVolt) IEt
18.09 4
0.17p
8.42
3.73
1.26 I T =
0.0 - l
2.4 4.8 {min) 7.2 9.6 i-:’ 0
_L-'Ieam:m Name Element % Ret. Time
Nt~ e o resmaahsiec i
8.9 7
Carbon 65 ":5 118
Hydrogen ’i. ;-1 s o
2. 2 3. 73
2
(5¥
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'"H NMR of N-(3-acetyl-1-hexyl-1H-indol-2-yl)acetamide (1k):
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3C NMR of N-(3-acetyl-1-hexyl-1H-indol-2-yl)acetamide (1k):
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LCMS of N-(3-acetyl-1-hexyl-1H-indol-2-yl)acetamide (1k):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD J\CHg

’}' N
CGH13

User : Admin
Sample : ASK-1K
Inj. Volume : 5 000
Data Name : CALCMSsolution\User\Data\ASK-1K-APCL-POS] .gld
Method Name L 6 ‘-LCMSsoiulmn'-lncrthhod \esi.qlm
LC Chrommogram
mAbs
’: ChI{Z54. tam)* 1 .00
500

1 2
min
MS Spectrum

Line#:1 R, Timecd, 774 Scané:47) Positive
MassPeaks:313 BascPeak:301, 20N 10321 524)
Rawddode:Single 0.774(47)
BG Mode Peak Start 0, 32732)
100

T

|

|

G . T RN T S I ¢ N S R o0l (R S A W k| S 1S
50 T 90 (8] 130 150 i70 190 210 230 250 270 290 o 330 350 in 190
m'z
MS Peak Tuble
Peak# R Time 1Time F Time Are: Height AMH Mark %Totel Name Base mfz Base Int
1 0774 0527 1.043 ""DI?I-HEI" 20922606 1333 10000 301.20 10321524
ITHO24402 20922606 100,00
-
OPERATOR
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CHN Analysis of N-(3-acetyl-1-hexyl-1H-indol-2-yl)acetamide (1k):

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\T] innigan\E for E
Sampje_ g ity JBK % |:}§: I'hermo Finnigan\Eager 300 for EA |1 I2\DATA\Sys data ex
Analysis type: UnkMNown
E‘I:mma!ugmm filename: UNK-24012012-Rdat
Sample weight: 975 :
43.75 , i
35.04
26,334
| , O
{mVaolt) \ )J\
17.62 N CH3
0.91 I|\l H
o 6413
4.97
0.19- T : T - -
0.0 24 4.8 (min) 7.2 9.6 I,: 0
Element Name Element % Ret. Time
Nitrogen 5‘:-1.w ------------------------
Carbon 71. 85 ll' ‘?L
Hydrogen 8. 12 4l 3;
Kt

594
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"H NMR of N-(3-acetyl-1-benzyl-1H-indol-2-yl)acetamide (11):
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3C NMR of N-(3-acetyl-1-benzyl-1H-indol-2-yl)acetamide (11):
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DEPT of N-(3-acetyl-1-benzyl-1H-indol-2-yl)acetamide (11):
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LCMS of N-(3-acetyl-1-benzyl-1H-indol-2-yl)acetamide (11):

User

Sample

Inj. Volume
Data Name
Method Name

mAbs

500

LCMS-2010A DATA REPORT (@)

SCHOOL OF CHEMISTRY \
UNIVERSITY OF HYDERABAD

: Admin

: ASK-1L

3,000

: CALCMSsolution\User\Data\ASK-1L-ESI-POS1 gld
: CALCMSsolution\UseriMethod'esi.glm

LC Chromatogram

[T

Ch{254 Onm)*1.00

MS Spectrum

Lined:-] B Time-D.880(5can#:53) Positive
MassPeaks: 143 BasePeak:307.15(155152)

RawMode:Single 0 BRO{53)
BG Mode:Peak Stant 0.527(31)
10

I 2"

50 60 TH &0 90§00 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320

WS Peak Table
Peak# R.Time 1Time F.Time
I GEBD 0527 1260

s 1 151 166 - 209 297 333 24y 255 267

me
321

miz

Arca Height AH Mark %Total Name Base m'z Base Ini
l0R12702 488610 22.12 1K) 00 30715 155152
10812792 48B610 104.00

s e
F Y K
OPERATOR
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CHN Analysis of N-(3-acetyl-1-benzyl-1H-indol-2-yl)acetamide (11):

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EAL112\DATA\Sys_data_ex
Sample ID: ASK-IL (# 109)
Analysis type: UnkMNown
Chromatogram filename: UNK-24012012-8.dat
Sample weight: 976
43.85 1.41
3499

26.13 \

N~ CHs
(mVolt) N H
17.274
0.9
8.41
4.77
0.45 T T T T =
0.0 24 4.8 {min) 7.2 0.6 12.0

Element Name Element % Ret. Time

Nitrogen g. 07 0. 90

Carbon 74. 63 1. 41

Hydrogen 5. BE 4. 77

5%

S99
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"H NMR of 9-ethyl-2-methyl-9H-pyrido[2,3-blindol-4-ol (2a):

HO
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o8 ]
—
\  J~CHs
— 1 . T N N
1000 ~3 » , \ —10.887
1.000
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[ i }
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1.100 — % = 7.3862
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e
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3C NMR of 9-ethyl-2-methyl-9H-pyrido[2,3-b]indol-4-ol (2a)
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DEPT of 9-ethyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2a)
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LCMS 9-ethyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2a)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD HO

——
| \ /~CHs
User : Admin N N
Sample : ASK-C2 |
Inj. Volume : 5.000 . Et
Data Name : C:\LCMSsolution\User\Data\ASK-C2-APCI-NEG1.qld
Method Name : C:\LCMSsolution\User\Method\esi.qlm
LE Chromatogram
i ! Chi {254 Onm)*1.00
300 =
250
200
150+
10 -
i}
0

MS Spectrum

Line#:| R Time:0.802(Scan¥ 48) Negative

MassPeaks:159 BasePeak:225. 10{245679)

RawMode Single 0.802(48)

BG Mode:Peak Start 0.360(34)

100 at]
ni'

- WO - N | 1 o [ L. 159 G, | v r e

s 60 70 B0 90 100 110 120 130 140 150 160 170

MS Peak Table

180 190 200 210 220 Z

: i Ti Are Height A/H Mark %Total Name Base m/
Peak# H.Time LTime F.Time a gh e REaT0 45610

1 0802 0560 1143 34385003 2284097 1503 ,
34385003  22R4097 100.00

0

5103

mim

1 2 bl

95

miz

z Base Int
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CHN Analysis of 9-ethyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2a)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys _data_ex
Sample ID: ASK-C2 (# 173) TR
Analysis type: UnkMNown
Chromatogram filename: UNK-15092011-13.dat
*  Sample weight: 1.179
60.26 4 116
47.84 R
\ N/ CHj
3542 N
(mVolt) |
Et
23.0
078
10.58 |
3.74
-1.84 T L
0.0 24 4.8 {min) 7.2 9.6 12.0
Element Name Element % Ret. Time
. Nitrogen 12, 28 0. 78
Carbon 74, 42 1. 16
Hydrogen 6. 21 3.7

5104
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'"H NMR of 9-ethyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2b)
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3C NMR of 9-ethyl-2-phenyl-9H-pyrido[2,3-bJindol-4-o0l (2b)
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DEPT of 9-ethyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2b)
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LCMS of 9-ethyl-2-phenyl-9H-pyrido[2,3-b]indol-4-o0l (2b)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY

=
\
User : Admin I
Sample : ASK-C3 Et
Inj. Volume : 1.000
Data Name : C:\LCMSsolution\User\Data\ASK-C3-APCI-POS1.qld
Method Name : C:\LCMSsolution\User\Method\esi.glm
LE Chromatogram  *
mAbs i
3 ChI (254 Onm)*1.00
50+
0 - =
1
min
MS Spectrum
Linc#. | R Time:0.762(Scan¥:46) Pouitive
MassPeaks: 320 BascPeak:289 20(1 |98837)
RawMode:Single 0.762(46)
BG Mode: Peak Start 0.543(33)
100 b ]
L1
o 187
= 346
by 6778 g s M oa m ge 7 - iD!m 1S | 35 191999 411 43T 443 45T 467 d4ED 496
- L Y PR L " s _ - e ? L e -+
50 T0 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 49“.
mii
MS Peak Table 4
Peak# RTime LTime FTime Arca Height  AM Mark %Total Name Base m/z Base Int
1 0762 0543 1.043  63IBTEGTO 4220354 1513 100.00 28920 1198837
63878670 4220354 100.00

(3B gﬂ
OPERATOR"
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CHN Analysis of 9-ethyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2b)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA11 INDATA\Sys data ex
Sample ID: ASK-C3 (# 182)
Analysis type: UnkNown i
Chromatogram filename: UNK-15092011-22.dat
Sample weight: 1.116
54.86 4

. 43.51
32,15
{mVolt)
20.8
0.76
9.44 |
3.67
1.91 + -
0.0 2.4 4.8 (min) 72 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 9. 65 0. 76
Carbon 79. 24 . 13
Hydrogen 5. 51 3. &7
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'"H NMR of 9-butyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2¢)
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3C NMR of 9-butyl-2-phenyl-9H-pyrido[2,3-b]indol-4-ol (2¢)
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DEPT of 9-butyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2¢)
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LCMS of 9-butyl-2-phenyl-9H-pyrido[2,3-b]indol-4-o0l (2¢)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

—
User : Admin \ V/
Sample - AS§6C 1 N N
[nj. Volume : 5.0 ,
Data Name : C:\LCMSsolution\User\Data\ASK-C1-APCI-POSI qld n-Bu
Method Name : C:ALCMSsolution\User\Method'esi.glm
LC Chromatogram
- 3 o Ch1{254.0nm)*1.00
150
100
50
-8 —
1
min
MS Spectrum
Limedi:] R Time:0.796(Scani;48) Positive
MassPeaks:312 BasePeak-317.25(2064807)
RuwMode: Single 0.T96(48)
BG Mode-Peak Start 0.527(32) B
100 17
.
|
@ B |weus Wy s ws® o m  w mom L oW 08 02 ffl..t‘.‘:.“_d:-‘.‘!;:;{ ;;;, ';;f”
TR0 50 | 110 ' 330 350 370 390 410 430 42
0 70 00 110 130 150 170 190 210 230 250 270 290 30 33 X

MS Pealk Tabl .
m& D\R 'l‘in:c L. Time F Time Area Height  A/H Mark %Total Name Ba;AI!Tn'gE ?;;ié!&g
1 079 0527 1043 50785184 3090239 1643 100,00 5
SD7RS1B4 3090239 100.00
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CHN Analysis of 9-butyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2¢)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

E:\Program Files\Thermo Finnigan\Eager 300 for EAT1 I2\DATA\Sys_data_ex

Method filename:
ASK-CI (# 162)

Sample 1D:

Analysis type: UnkMown )
Chromatogram filename: UNK-15092011-2.dat
Sample weight: 1.232
67.34 4 L1
53.46 HO
—
39,58
” \
(mVolt)
; N~ N
257 |
n-Bu
0,73
11.81
3.83
. >
2.07
0.0 24 4.8 (min) 72 9.6 12.0
" Element MName Element % Ret. Time
Mitrogen g 79 0. 73
Carbon 79. 61 1. 11
Hydrogen 6. 31 3. 83
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"H NMR of 9-hexyl-2-(pyridin-3-yl)-9H-pyrido[2,3-bJindol-4-ol (2d)
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3C NMR of 9-hexyl-2-(pyridin-3-yl)-9H-pyrido[2,3-b Jindol-4-ol (2d)
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DEPT of 9-hexyl-2-(pyridin-3-yl)-9H-pyrido[2,3-b]indol-4-0l (2d)
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LCMS of 9-hexyl-2-(pyridin-3-yl)-9H-pyrido[2,3-b]indol-4-0l (2d)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

User : Admin
Sample : ASK-C4
Inj. Volume : 5.000
Data Name : CALCMSsolution\User\Data\ASK-C4-APCI-POS1.gld
Method Name : CALCMSsolution\User\Method\esi.qlm
LC Chromatogrm
mAhs g o P -
2 Chi(254 Onm)*1.00
400 =
il e o]
1
min
M5 Spectrim
Line#:1 R Time:D.761(5can#446) Positive
MassPeaks: 328 BascPeak: 346 15(6221130)
R:nwh‘lud:.SlEI: 0.761(46)
B Mode:Peak Stan 0.527(32)
100 W
m
si &5 TOET @ 111 119 |egisT Ihl;‘r L 22 E M0 1% mawo M) I Jeaden e T R T
R T N T B T v - B . i V. S L B
30 T0 S0 10 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490
miz
M5 Peak Table
Peak# R.Time 1Time F.Time Asea Height AH Mark %Total Name Basc mfz Base Int
0761 0527 1043 113742515 B700996 13.07 100.00 346,15 6221130
113742515 B700996 100.00

OPERATOR

S118



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

CHN Analysis of 9-hexyl-2-(pyridin-3-yl)-9H-pyrido[2,3-b]indol-4-0l (2d)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Methed filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys_data_ex

Sample ID: ASK-C4 (#108) — 2d
Analysis type: UnkNown
Chromatogram filename: UNK-24012012-8.dat
Sample weight: 1.132
57
o 138
|
45,53
33.8
{mVolt)
2208
0.89
10.35
4.77
-1.38 T i T >
0.0 24 4.8 (min}) 7.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen PR P T tl _89 s
Carbon 76. 38 1. 38
Hydrogen 6, 63 4. 77
7,
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'"H NMR of 9-benzyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2¢)
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3C NMR of 9-benzyl-2-methyl-9H-pyrido[2,3-b]indol-4-ol (2e¢)
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LCMS of 9-benzyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2¢)

HO
LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY ==

UNIVERSITY OF HYDERABAD \ /~CH
3

User : Admin
Sample : ASK-C5
Inj. Volume : 1.000
Data Name : C:\LCMSsolution\User'Data\ASK-C5-APCI-POS1.gld
Method Name : C:A\LCMSsolution\User'Method'esi.glm
LC Chromalogram
mAbs
3 Chi(254.0nm)* 1.00
A0
1
min
MS Speetrum
Linef:] R Time:0.762(Scand 46) Positive
MassPeaks:228 BascPeak:289.20(1 98837)
Rawhdode: Single 0.762(46
BG Mode:Peak Start 0.543(33)
100 —- -
a1
05 1 i
e a4 6
u  an T 125 W m  om am iid A PO PO . 40 - SO 259388
50 70 90 110 130 150 170 190 210 130 250 20 W0 30 330 350 :
iz

MS Peak Table
Peak# R.Time LTime F Time Arca Height A/H Mark %Total Mame Base m/z Base Int.

1 0762 0543 1043 G3BTBETO 4230354 1513 100.00 28920 1198837

63878670 4220334 100,00
~ -‘:;%;
OPER.AE'OR
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CHN Analysis of 9-benzyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2e)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E: iles\’
v - :\Program Files\Th ‘innigan\E 3
Mmplc_ s Pk 13}\ ermo Finnigan\Eager 300 for EA11 I2'\D/‘|'I'A'-.Sy5_dmz|_ex
Analysis type: UnkNown
Chromatogram filename: UNK-3 .
- ¥ {K-30012012-3.ds
Sample weight: 1.103 .
4712 1.16
| HO
37.43 -
| \  /~CHs
27.74- N A
(mVaolt)
18.04
0.77
8.35 I
4.02
1.34 :
0.0
24 4.8 (min) 7.2 9.6 1: 0
Element Name Element % Ret. Time
s e e e
9. 65 7
Carbon 79. 03 g
Hydrogen 5. 51 c[i 2
5. . 02
¥ l"ll:c’ 5
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"H NMR of 9-hexyl-2-methyl-9H-pyrido[2,3-b]indol-4-ol (2f)
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3C NMR of 9-hexyl-2-methyl-9H-pyrido[2,3-b]indol-4-ol (2f)
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DEPT of 9-hexyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2f)
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LCMS of 9-hexyl-2-methyl-9H-pyrido[2,3-b]indol-4-ol (2f)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

HO

—
User : Admin \
Sample : ASK-C6 2—CH 3
Inj. Volume : 5.000 :
Data Name : CALCMSsolution\User\Data\ASK-C6-APCI-POS1 .qld N
Method Name : CALCMSsolution'\User\Method\esi.glm I
CeHi3
LC Chromatogram
mAbs
i Chi(254.0nm)*1.00
500

i

1

|

[

4| —y o e
1 2
min
M3 Spectrum
Linef:] R Time). TT2(Scanl 47) Positive
MassPeaks: 182 BascPeak:283 20(7819579)
Rawhode:Single 0.772(47)
B Mode: Peak Start 0.527(32)
100 5]
e w7
5%
& LT s ws 120 AT id e it - R asd|

500 60 70 %0 90 100 110 120 0130 140 150 160 170 180 190 200 210 230 230 240 250 260 270 280 290 300
mE

ME Peak Table

Peak# R.Time LTime F.Time Area Height A/H Mark %Total Name Base m/z Base Int,
| 0772 0527 1.043 1135873709 81508450 13.93 100.00 283.20 TB19579
1135873700 81508450 100,00

T3
OPERATOR
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CHN Analysis of 9-hexyl-2-methyl-9H-pyrido[2,3-b]indol-4-ol (2f)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA11 I2\DATA\Sys data_ex
Sample 1D: ASK-C6 (# 149)
Analysis type: UnkNown
Chromatogram filename: UNK-30012012-19.dat
Sample weight: 1.145
60.12 4 'RE
47.75 HO
—
35.37
\ ~CHj
(mVoit) N
| N
23.0
0.74 C6H13
]
10,63
3.83
-1.75+ = = g
0.0 24 4.8 (min) T3 9.6 12.0
" Element Name Element % Ret. Time
Nitrogen 9. 88 0. 74
Carbon 76. 45 1. 13
Hydrogen 7. 81 3. 83
.
= /
( 4 /(
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'"H NMR of 9-butyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2g)
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3C NMR of 9-butyl-2-methyl-9H-pyrido[2,3-b]indol-4-ol (2g)
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LCMS of 9-butyl-2-methyl-9H-pyrido[2,3-b]indol-4-0l (2g)

User

Sample

Inj. Volume
Data Name
Method Name

mAbs

500

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY HO
UNIVERSITY OF HYDERABAD

P —

\  /—cCH
NCs

: Admin '\Il
: ASK-C?7
1 5.000 n-Bu

: CALCMSsolution\User'\DatalASK-C7-APCI-POS1.gld
: CALCMSsolution\User\Method\esi.qlm

LC Chromagogrim

Linef:]1 R.Time:. 786(Scand 48) Positive
MassPeaks: 100 BasePeak:255 0019581 08)

RawhMode:Single 0. TR6({48)
BG Mode:Peak Start 0.527(32)

10

S0 70

MS Peak Table

Peak# R.Time LTime F. Time
1

078  0.527

k! Chi(254 Onm)*1.00
1
min
MS Spectrum
T
154 e | .
wp ‘P wr i el e e w
110 130 150 170 190 210 230 250 270 200 310 330 p
mE
Arca Height AH Mark %Total Name Base m'z Basc In.
1.043 114583473 ?90?;[]5;1 14.49 104000 255.00 19358108
114583473 TODE0G4 100,00

=
e

OPERATOR
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CHN Analysis of 9-butyl-2-methyl-9H-pyrido[2,3-b]indol-4-ol (2g)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA] ] I2\DATA\Sys_data_ex
Sample ID: ASK-C7 (# 144) -
Analysis type: UnkMown
Chromatogram filename: UNK-30012012-14dat
Sample weight: 1.108
46,38
+ I.14
|
36.81 HO
| —
27.23 \ CHj3
Vaolt) | N“ N
(mVolt) 0.1 |
17.66 i n-BU
8.08
3.87
1.49 T P
0.0 2.4 4.8 {min) T2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 11. 12 0. 73
Carbon 75. 46 1. 14
Hydrogen 7. 21 3. 87
20
1 Va
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"H NMR of 9-ethyl-2-(pyridin-3-yl)-9H-pyrido[2,3-blindol-4-ol (2h)
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3C NMR of 9-ethyl-2-(pyridin-3-y1)-9H-pyrido[2,3-b]indol-4-ol (2h)
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LCMS of 9-ethyl-2-(pyridin-3-yl)-9H-pyrido[2,3-b]indol-4-0l (2h)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

User : Admin
Sample + ASK-C8
Inj. Volume : 5.000

Data Name
Method Name

mAhs
100

: CALCMSsolution\User\Data\ASK-C8-APCI-POS1.qld
: CALCMSsolution\User\Method\esi.qlm

LC Chromatogram

3 Chi(254.0nm)* 100

min

&S Spectrum

Line#:1 R.Time0.743(Scan® 45) Positive
MassPeaks: 196  BasePeak 290.05(3514985)

RawMode: Single 00 T43{45)

BG Mode:Peak Start 0.543(33)

L

50 60 TO EO 90 100 110

MS5 Peak Tahle

Peakil R.Time LTime F.Time

1 0743  (.543

=

5 158 244 |
A 288 9 Im o 21q

160 170 18O 190 200 210 220 230 240 250 260 l':'{!l 280 290 300 310 320

miz

Area Height A'H Mork %Total Name Hase miz Base It
L0433 167302684 14612215 11.44 100,00 290.05 3514985
167302684 14612215 100.00
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CHN Analysis of 9-ethyl-2-(pyridin-3-yl)-9H-pyrido[2,3-b]indol-4-0l (2h)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Pro Files\T ‘innigan\E |
: gram Files\Thermo F z : \ \Sys
Snmp!c. iy b dprado, innigan\Eager 300 for EA11 I2DATA\Sys_data_ex
Analysis type: UnkNown
Chromatogram filename: UNK-24012012-1.dat
Sample weight: 978
48.11
A 1.17
|
38.19
28.27
(mVolt)
1835 0.7
8.43
4.13
1.49 o
; : -
0.0 2.4 4.8 (min) 7.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen g [;-:.J;-”
Carbon T4, 65 ]. 17
Hydrogen 5.'28 4- ]é
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'"H NMR of 9-butyl-2-(thiophen-2-yl)-9H-pyrido[2,3-b]indol-4-ol (2i)

HO
- _
VS
] N~ N \
1.10 - | L|
e n-Bu —10.699
o 7.927
= 7.924
7.917
7.915
7.654
A0 7.652
7.642
7.639
7.405
2. h = —_ 7.399
e i 7.395
T e 7.386
111 = - 7.383
SO 7.375
7.327
7.314
7.312
% 7.310
7.302
7.295
7.291
o 7.277
7.268
4,355
28= | o " et
o 4.318
e
i 1.856
1.837
1.818
wd & 1.813
2.55.— — 1.800
1.781
g o
F.00=""7 1.266
0.919
0.900
o 0.882
T~0.005
g
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3C NMR of 9-butyl-2-(thiophen-2-yl)-9H-pyrido[2,3-b]indol-4-ol (2i)

_~160.600
~_~156.606
149.591
142.207
%13?.584
134.599
%132.?61
Z-130.882
~——128.349
A-125.428
\:123.074
\123.026
117.752
111.010
N 105.217

o0oe
|

081
1

00T 02T 0FT 09T
| 1 L 1

08

09
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0%

—30.814

0z

—20.146
—13.680

wdd

5138



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

DEPT of 9-butyl-2-(thiophen-2-yl)-9H-pyrido[2,3-b]indol-4-0l (2i)

b
£ |
o
i
oo -
- HO
—
& \ S
=
= \ /
l}l N
n-Bu
=l
s 132.765
,/,;130.884
— 128,352
o 123.079
& N123.027
™~117.762
—111.012
—105.240
ol
o
mv—-
o
o
[~
— 45,719
-I".\_
(=]
—30.815
g —20.147
—13.681
L= B |
o
o
3
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LCMS of 9-butyl-2-phenyl-9H-pyrido[2,3-b]indol-4-o0l (2i)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

User : Admin
Sample : ASK-C9
Inj. Volume : 5.000
Data Name : CALCMSsolution\User\Data\ASK-C9-APCI-POS1.gld
Method Name : CALCMSsolution\User\Method\esi.qlm
LC Chromaiogram
maAhs
K Chi(zsa brm)*1,00
1000
500
] -
min
M5 Spectrum
Lime#: 1 R, Timoe:(, 730(Scand;45) Pogitive
MassPeaks: 142 BasePeak:3123 3041 0829334)
Rmwhdode:Single 0,739(45)
BG Mode: Peak Start 0.527(32)
100- = ihi)
) 3 o
50 70 . 90 1o 120 150 170 190 210 230 250 270 230 30 330

m'z
WS Peak Table
Peak# R.Time LTime F.Time Arca Height  AH Mark %Totul Nams Base m/z Base Int

| 0739 0527 4431303212001 49903750 2611 100.00 323,20 10829334
1303212001 49903750 100.00
T
Py
OPERATOR
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CHN Analysis of 9-butyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2i)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E: “iles\T
\ h =\Program Files\Thermo Finnigan\Eag { y
5;lmpj.;_ 5 il [5} ;m]:,»'l-'mmbﬂn.F_.n_.,er 300 for EAT112\DAT Al\Sys_data_ex
Analysis type: UnkNown -
CI. hromatogram filename: UNK-24012012-12.dat
Sample weight; 1.215 -
67.32 4 111

53.57
39.81
(mValt)

26.06
073

12.3 |

3.83
l,-t:T- - 7 T =5
0.0
( 24 4.8 {min}) 7.2 9.6 [l: 0

Element Name Element % Ret. Time
Nitrogen 8--":‘; ------------------------
b - i 73
Carbon 70. 65 | aJr
Hydrogen 5. 58 3. 83
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"H NMR of 9-benzyl-2-phenyl-9H-pyrido[2,3-b]indol-4-ol (2j)

i g —11.158
= 4
=1
L=
8.132
0 8.114
i 7.581
] 7.563
7.467
2.00
o i — 7.449
TR — 7.431
1.36= | S s
b =  un
- e .
Lzos ] - N
m/‘ = 6.991
Sadod/ ] 6.760
i ] 6.742
] 6.724
] 6.600
6.582
T — —4.863
o] E
]
i
o ]
0—: F——— —=0.003
el
g
3 1
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3C NMR of 9-benzyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2j)

ooz
1

08T
1
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.475
.852
136.138
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130.405
129.794
129.0686
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128.683
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121.113
116.802
108.789
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ey
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091
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0FT
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021
1

001
!

/N

09

—43.522

\

0F

0e

o — —1.122

wdd

S143



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

DEPT of 9-benzyl-2-phenyl-9H-pyrido[2,3-b]indol-4-ol (2))

08 00T 021 ag1 091 08T ooz
1 I 1 L L 1 1

09

0

0z

wdd
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LCMS of 9-benzyl-2-phenyl-9H-pyrido[2,3-b]indol-4-ol (2j)

User

Sample

Inj. Volume
Data Name
Method Name

mAbs
100

0

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

: Admin

t ASK-C10

: 5.000

: CALCMSsolution\User\Data\ASK-C10-APCI-POS1.qld
: CALCMSsolution\User\Method\esi.glm

L Chromatogram

ChIZ54.(nm)* ] )

[} :']ll

M5 Spectrum

Linc#:1 B Time:0.825(Scani:50) Positive
MussPeaks 310 BasePeak:351.30{3439469)

Rawhdode Single 0.825(50)
BG Mode: Peak Start 0.593(36)

100

MS Peak Table

Peak#? R.Time [Time F.Time

I 0.825

Area
57337684 4373396 1311
57337684 4373296 100

bt 53 17 ada ¥51 g4ss ans v

1 s TE W N TR e T T A NN U IR I S e BN | RN RO PO L LIK.... o .. J. . ¥...- |

50 70 90

150 170 190 210 230 350 270 290 310 330 350 370 390 410 430 450 470 490

Height A/H Mark %Totsl Name Base m'z Base Int
1060 351.30 34359469

P

OPERATOR -
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CHN Analysis of 9-benzyl-2-phenyl-9H-pyrido[2,3-b]indol-4-0l (2j)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Met sname: i
ethod filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA 1] 12\DATA\Sys data_ex

Sample ID: K -3 ]
: ASK-C10(# 111) 2
.'TI'IEI.]}-‘EIS type: UnkMNown =
Chromatogram filename:; UNK-24012012-11.dat
Sample weight: 1,113 C
68.33 ,
1.13
|
54.42
40.52
(mVaolt)
26.61
0.7
12.7
3.74
12 =
0.0 :
2.4 4.8 (min) 72 9.6 ]: ]
Element MName Element % Ret. Time
Nitogen A e
litrog 7. 91
Carbon 82, 45 5 ?-{
Hydrogen s, 23 - ;’l’
5.2 3. 74
s 1
f 2
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'"H NMR of 4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3a):

H;C
=N

L427
L424

1.046 0

i

330
.315
.312
.296
.293
.264
262
246
.243
237
-233
=227
.224
.215

T000= ?.— —2.736

wdd
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3C NMR of 4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-bJindole (3a):

HsC
<N
— 161,850
T \ 7~ | —158.414
NNy
3 H
_~144.435
137.236
133.056
J/r132.332
£ 130.734
—128.408
——123.768
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‘\h122.3?5
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TN~111.867
—101.011
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I
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LCMS of 4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3a):

HsC
User : Admin
Sample : ASK-4A
Inj. Volume £ 5.000 H
Data Name : CALCMSsolution\User\Data\ ASK4A-APCI-POS | .qld
Method Name ¢ CALCMSsolution\User\Method\esi.qlm
LC Chromatogram
mAbs
1500 g |
1000
500
0
|
M5 Spectrum
Linef:l R Time:0.964(Scan¥ 38) Positive
MussPeaks: 18] BasaPeak 266.25(1 4363291 )
RawhodeSingle 0.964(5%)
BG Mode:Peak Stant 0.527(32)
100 — -
LRI Bl 8ty wagve B gyl aw W e suass s amom iy
50 70 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410
MS Peak Table
Poak# R.Time 1Time F Time Area Height AH Mark %Total Name Base m/z Base Int
I 0964 0527 1143 226437874 7121250 31,79 100,00 266.25 14363291
226437874 7121250 100,00

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

=N

N\N)\Q

Ch1{254 0nm)* .00

mein
AIT AN 435 ATO_sm4an)
430 450 470 490
m'z

o

OPERATOR
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CHN Analysis of 4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3a):

Method filename:
Sample ID:

Analysis type;
Chromatogram filename:
Sample weight:

(mWVaolt)

18.22 0.0

Element Name

Nitrogen
| Carbon
Hydrogen

FLASH EA 1112 SERIES CHN REPORT

SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

E:\Program Files\Thermo Finnigan\Eager 300 for EA11 I2\DATA\Sys_data_ex

ASK-4A (# 105)

UnkNown
UNK-24012012-5 dat
988
HsC
=N
L300
NN s
H
4.13
48 (min) 7.2 9.6

Element % Ret. Time

15. 76 0. 77
67. 81 IR
4. 23 4. 13

-3
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'"H NMR of 9-butyl-2,4-dimethyl-9H-pyrimido[4,5-bJindole (3b):

e
HsC
=N
'_.u
l}l N
n-Bu

o
8.083
/3.063
7.534
1.000>= o p——— - 7.531
T+516
7.124~— ~ 7.514
TGS — ~ 7.501
7.357

) =
7.355
7.352
7.268

oy =

en ]
4.454
< e — — {4_435
4.418

e =
2.957
3.068— w [-i %2.821
3.042 — 1.891
1.873
1.867
_— P 1.854
2.4863 — "= 1.416
=_— 1.397
2.365 — = él.:ﬁ‘i’?
e 1.359
wx— s S \1.262
0.984
0.966
0.948
7 %o.ow
0.007

]
L]
3 ]
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3C NMR of 9-butyl-2,4-dimethyl-9H-pyrimido[4,5-blindole (3b):

0z 0g oF 0s ] aL 08 06 00T OTIT O0ZT OET OFT OST 09T OLT
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wdd g
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LCMS of 9-butyl-2,4-dimethyl-9H-pyrimido[4,5-b]indole (3b):

User

Sample

Inj. Volume
Data Name
Method Name

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

: Admin

: ASK-P2

: 5.000

- C:\LCMSsolution\User'\Data\ASK-P2-APCI-POS1.gld
: CA\LCMSsolution'User\Method'esi.qlm

LC Chromatogram

H:C
=N
\ N/)\CH3

N
n-Bu

mAbs
5 Chi{254.0nm)* .00
500 -
1000
SO0
1] . TR —
1 2
i
MS Spectrum
Line#:1 R Time:0. Toi(Scan® 46) Positive
MassPeaks: 309 BasePeak: 254, 15(10330512)
RawMode Single (.768{46)
BG Mode:Peak Start 0.527(32)
100 7]
51
&l a 104 132 152 ™0 176 190 e 68 284 307 144 11
5 gl 90 110 130 150 170 190 210 230 250 270 290 3 350 370 360
m'z
M5 Peak Tahle i
Peakd R.Time [ Twne F Time Area Height  A/H Mark %Total Name Base miz Base Int
| 0768 0527 1043 498070894 33091159 1505 100,00 254.15 10330512
498070894 33091159 100.00
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CHN Analysis of 9-butyl-2,4-dimethyl-9H-pyrimido[4,5-b]indole (3b):

Method filename:

Sample ID:
Analysis type:

Chromatogram filename:

Sample weight:

49.66 5

39.62-

29.57

(mVolt)

19.53

048

-0.56+
0.0

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

ASK-P2 (# 183)

UnkNown
UNK-15092011-23.dat
1.103
1.16
|
0.76
4.15
2.4 4.8 (min) 7.2

Element Name Element %

Nitrogen 16, 5]
Carbon 75. 96
Hydrogen 1. 52

S154

E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys data ex

N
/
n-Bu
>
9.6 12.0
Ret. Time
0. 76
1. 16
4. 15
i '-’:r'r
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'"H NMR of 9-butyl-4-methyl-2-phenyl-9H-pyrimido[4,5-b]indole (3c)

HsC
=N 8.128
\ />\© 8.108
N 7. 559
N 7.557
o n-Bu 7.542
2.016 S L 7.538
- 7.534
—— 7.521
1.104 — e s 7.517
7.506
e 7.502
6.649 ™ 7.493
7.489
e 7.485
T.478
7.471
7.399
T.385
e 7.382
7.379
7.375
7.363
— 7.358
7.260
2.234 R L 4.571
———— §4.554
4.536
B —
T3 — 3,083
2.931 S - —
e 2.329
2.316
2.310
256 = ~ 2.297
— ] 2.291
2.553 — ~ 1.961
1.943
1.924
1.012
3.642 = + - ; — -éo.sm
0.975
I
e}
e
3 ]
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3C NMR of 9-butyl-4-methyl-2-phenyl-9H-pyrimido[4,5-blindole (3c)
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LCMS of 9-butyl-4-methyl-2-phenyl-9H-pyrimido[4,5-b]indole (3¢)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

H3C
: =N
User : Admin
Sample : ASK-P1 \ yZ
Inj. Volume : 5.000 N N
Data Name - CALCMSsolution\User'Data\ASK-P1-APCI-POS1 .qld )
Method Name : C:ALCMSsolution\User'Methodesi.qlm n-Bu
LT Chromatogram
mAbs
= Ch1(254 Onm)*1 .00
Sy
o 4 [ S - = = B
[ 2
min
M3 Spectrum

Lime#:-1 R.TimcB 771(Scan#-47) Positive

MassPeaks 300 BagelPeak:3 16200109903 13)

RawMuodeSingle 0.771(47)

BG Mode:Peak Stant 0.527(32)

106 ils

[ ) Wk EE 13T 1e8 66 1en 196 o . s__ __‘_'J: b s Th 356
50 El L] 110 130 150 170 150 210 230 290 310 30 330 370 30
mE
ME Penk Table
Peakil R.Time 1LTime F Time Area Heighi AH Mark %Tolal Mame Basc mfz  Base Int
] 0.771 0.527 1.043 411273960 28849846 1425 104000 TE6.20 1IRS03 13
411273960 2BR4GE4E 10400
OPERATOR
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CHN Analysis of 9-butyl-4-methyl-2-phenyl-9H-pyrimido[4,5-b]indole (3c)
FLASH EA 1112 SERIES CHN REPORT

SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\E 300 fi
: : s\The Eager 300 for EA1112\DATA\S ox O
-‘:lamplel D: ASK-P1 (# 169) ' d r R
f‘&nalyms type: UnkNown &
Chromatogram filename: UNK-15092011-9.d4at %
Sample weight; 1265 N
N
|
n-Bu
7012 5 1.13
55.86
41.59
(mVolt)
2733
0.7
13.06
3.74
-1.2 >
0.0 2.4 4.8 (min) 12 9.6 12.0
Element Name Element % Ret. Time
Nitrogen T R R n ?‘I N
Carbon 79, 85 1. 13
Hydrogen 6. 81 3. 74
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'"H NMR of 9-butyl-4-methyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b Jindole (3d):

H5C
- =N
\  ~ =
N~ N \
o | N 9,821
= n-Bu 8.875
8.871
8.866
x s
M_.— 1‘ 8.84?
8.692
8.089
Tz =9 —— | /8-069
1.038 } 1.579
7.5717
e o 7.559
M-—m— 1' 7.557
7.541
" ARR ~—
il N 7.539
L il 7.511
- - 7.491
7.444
7.432
7.424
o ] 7.412
7.392
7.390
T.372
] 7.355
7.352
2.141 — . 4.509
— ?4.492
ipties] 4,474
/3-015
1.958
I T— 1.940
3.182 ]
SEES 1.921
1.903
1.884
o E 1.871
2867 — % b 1.457
1,438
mh"__._ . 1.420
T ] 1.401
.3...:.%.5&/_"" 1.382
1.364
1.348
o 1.013
0.995
0.976
5
=
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3C NMR of 9-butyl-4-methyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-blindole (3d):
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LCMS of 9-butyl-4-methyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (3d):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY

UNIVERSITY OF HYDERABAD H3C
=N
—
\
N N \ Y
Lser ; Admin | N
Sample . ASK-P14 n-Bu
Inj. Volume : 5.000
Data Name : C:\LCMSsolution'\User\Data\ASK-P14-APCI-POS1 qld
Method Name - CALCMSsolution\User\Method'esi.glm

LC Chromatogram
mAbs

250

)

Chl(254 . 0nm}®1.00
200

150

100

50

mii
MS Spectrum
Line#:1 R Time:0. 782(Scani-47) Positive
MassPeaks: 205 BasePeak:317.25(3738704)
RawMeode:Single 0.782(47)
BG Mode:Penk Start 0.527(32)
100 ]
23% S5 o
T RN ONNY T MINNGT 500 3 SO - O T e 1 SRS - OO ... S M |- LA O . ML
50 T0 90 110 130 150 170 190 210 230 250 270 250 30 330 350 370 390
mz
MS Peak Table
Pesk# RTime 1Time F.Time Area Height A/H Mark %Total Name Base m/z Base Int
1 0782 0527 1.043 113002504 10009999 11.3% 100.00 31725 3738704
113002504 10009999 100.00

OPERATOR
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CHN Analysis of 9-butyl-4-methyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole

(3d):

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename:
Sample ID:

EX\Program Files\Thermo Finnigan\Eager 300 for EA 11 IZ\DATANSys_data_ex
ASK-P14 (4 170)

Analysis type:
Chromatogram filename:
Sample weight:

UnkNown
UNK-15092011-10.8at
1.003

43.11 4 1.15
| H3C
34.19 =N
\ 2
N
25.27 '\Il
(mVolt) n-BU
1636 0.3
744
3.87
-1.48 >
0.0 4.8 {min) T.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 17. 65 0. 73
Carbon 75. 85 1. 15
Hydrogen 6. 31 3. 87
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'"H NMR of 9-butyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-bJindole (3e):

] 8.139
8.136
HsG 8.130
iq — 8.127
< N 8.101
\ 7 // 8.081
N 7.572
N S 7.570
w n-Bu 7.552
7.550
7.535
T.532
2230 . ~ 7.522
7.503
A A A —
3.126 7.475
0.983— ] \{“ 7.473
0.979. o 7.463
4] 7.460
7.396
7.393
7.377
o 7.374
7.360
7.356
7.282
E 7.196
= 7.187
— 7.184
2.000 = r.'-.: s 7:175
4.531
= 4,513
4.496
2.908 = w ] :_E —3.026
i 1.973
1.955
1.937
L 1.919
2.386— ~ 1.900
1.442
B e e
2.556 — ~ §133§
3.101 >= ~ 1.386
1.036
1.018
0.999
Q—
e
g
3 3
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BC NMR of 9-butyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-bJindole

3e):

H _—159.790
3G 157,155
=N T~155.642
\U 72
N / — 144,953
(it , —139.489
n-Bu 128.781
2123.534
128.012
~—126.424
i —122.504
= Xlzl.aaq
120.471
_~—110.143
~109.724
-
= -
[ ]

08T 091
| 1

0

0eT
1

L
1

0TI
I

06
I

08
1

1]

—30.796

—23.088
— 2. 163

—1F.T710
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LCMS of 9-butyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3e):

User

Sample

Inj. Volume
Data Name
Method Name

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Line#:1 R_Time:).792(5cand 48) Positive

MassPeaks:213
RawMode:Single 0.792(48)
BG Mode;Peak Start 0.560(34)

53 60 Fr 96 108 115

0 70 L] 110

S Peak Table
Peak# R_Time
1 0792

[ Time F.Time
0.560

1.043 134769268

ascPeak; 322 235(8637410)

H3C
~
S ad
: Admin N N S
: ASK-PS8 |
: 5.000 n-Bu
: CA\LCMSsolution\User\Data\ASK-P8-APCI-POS1 .qld
: CALCMSsolution\User\Method'esi.qlm
LC Chromatogram
= Chl(254 Unm)*1.00
1
min
MS Spectrum
FH
1 154
AT e s 236 e T 06 330 144 i
130 150 170 190 210 230 250 270 290 o 330 350 370 3 _
m/z
Area Height A/H Mark %Toial Namc Base m/z Base Int.
Q506863 14.04 100,00 322.25 8637410
134769268 9506863 100,00
O o
OPERATOR
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CHN Analysis of 9-butyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole

(3e):

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Methed filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys_data_ex
Sample ID: ASK-PE (# 179)
Analysis type: UnkMNown
Chromatogram filename: UNK-15092011-19.dat
Sample weight: 997
3745 4
L&
18 HsC
29.61 =N
N
21.77 N S
{mVolt) n'BU
0.74
13.92
6.08
3.88
-1.76 >
0.0 2.4 4.8 {min) T.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 13, 18 0. 74
Carbon 70. 85 1. 16
Hydrogen 5. 91 3. BE
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'H

NMR

0.988 —

2.011 =

1.473 —

e S

2.000

o

2.854—
2.930 ~—

—_— b

2.038 —
6.339

2,980 =

TT
1

0T

o —

L =

= =

meled

of 9-hexyl-2,4-dimethyl-9H-pyrimido[4,5-b ]indole

T

HsC

=N
-

|
CeHi13
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—
—
%

8.0869
8.050
T+531
Tx513
7.49C
7.470
7.370
7.352
T«333
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3C NMR of 9-hexyl-2,4-dimethyl-9H-pyrimido[4,5-blindole (3f)

g9t 081 0oz

0FT

oot 0zt

08

0g

wdd

H3C
<N
\ /)\CHa
N N

|
CeH13

|

5168

—163.
—159.
=155

4
<77.
76

— 1540

564
098
688

088

425
.513

1.010

. 145

. 769

362
045
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381
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LCMS of 9-hexyl-2,4-dimethyl-9H-pyrimido[4,5-b]indole (3f)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

HsC
I = N
User : Admin \ N/)\Cl-b
Sample : ASK-P12 N
Inj. Volume :5.000 _ |
Data Name : C:\LCMSsolution\User\Data\ASK-P12-APCI-POS1 .qld CgH13
Method Name : C:\LCMSsolution\User\Method'esi.qlm
LC Chromatogram
o ¥ Ch1(254.0nm)*1.00
100 2
50
ﬂ - — — T
1 2
minn
MS Spectrum
Line#:1 R.Time:0.775{Scanil:47) Positive
MassPeaks 295 BasePeak: 282 40{481570)
RawMode Single 0.775(47)
BG Mode:Peak Start 0.527(32)
100 b1 7]
7 Bs : . W

53 @™ o T S = L L | 08 I | T N . | = _'__‘I_w g Bl u dhos

ey S/, ... AR A ma—— e IS S R B e A

50 70 90 10 130 150 170 190 210 230 250 2700 20 310 330 30 30 3N ;

: ma
M35 Peak Table * 2 e .
Peak# R.Time 1Time F.Time Area Height  A/H Mark %Total Name Base m/z Base {nl

1 0775 0527 1043 51135640 4196187 1218 100.00 28240 481570

51135640 4196187 100,00

OPERATOR
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CHN Analysis of 9-hexyl-2,4-dimethyl-9H-pyrimido[4,5-b]indole (3f)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA11 I2\DATA\Sys_data_ex
Sample 1D: ASK-PI12(# 178)
Analysis type: UnkNown
' Chromatogram filename: UNK-15092011-18.dat
Sample weight: 1.052
4532, ¥l
35.92 H SC
=N
26.53 \ N/)\ CHs
: N
(mVolt) 0.73 |
' CeH
» 17.13 O
7.74
3.87
-1.66 + >
0.0 24 4.8 (minm) Tz 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 14. 85 0. 73
Carbon 76. 65 1. 14
Hydrogen 8. 19 3. 87
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'"H NMR of 9-ethyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b ]Jindole (3g):

H;C 8.076

] <N 8.057
o 7.551
\ /)\@ 7.549

N 7.545

N S 7.534

o Et 7.531

7.528

7.520

7.514
— 7.511
2.002 Zraln — —— 7.503

7.501
2.305\
1.007>= gy rdis
I.335/ = Jutht
: — 7.444
L S

7.432

7.371

7.368

i 7.354

7.351

7.348

7.342

7.335

[E 7.331

7.167
2.036 — 7.137
S ¢ 7.154

7.145

i 4.565

4.547

4,529

4,511
3.102 — w-| = —2.998

M_

1.514
3.181>= <1.496
A A :-___

1.478

[
2
g
o]
5
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BC NMR of 9-ethyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-bJindole

=1 HsC _—159.815
——157.249
=N ~~~155.243
L
_ N N S —144.887
E Et —139.196
] 131.640
i %123.794
£-128.001
——126.462
—122.590
N~-121.144
120.631
o _~110.415
~~109.622
oW
(=]

(3g):

091
|

0sT
|

0%

0ET
|

0ZT
|

0

00T
|

06

—36.339

—29,761

— 14,054

S172



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

LCMS of 9-ethyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3g):

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD HsC

=N
User : Admin ’)l S
Sample : ASK-P5 Et
Inj. Volume : 5.000 _
Data Name : C:\LCMSsolution\User\Data\ASK-P5-APCI-POS1 .gld
Method Name : CALCMSsolution\User'\Method\esi.glm
LC Chromatogram
mAbs
= Ch1(254 0nm)*1.00
500
G — e —
1
A
MS Spectrum
Line#:1 R.Time:0.732(Scan¥:44) Positive
MassPeaks: 194 BasePeak:294.25(14284222)
RawMode:Single 0.732(44)
BG Mode: Peak Start 0.527(32)
Loo H
49 3
65 TR B9 (03 MET 132 148 3 175 191 206 219 B bgy gy M 308 1‘_“ 148 3TIIED 400 411 427 44D AS4 465 476 40
50 70 90 10 130 150 +170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490
m'z
MS Peak Table
Peak# R.Time 1Time F.Time Area Height  A/H Mark %Total Name Base m/z Base Int
1 0732 0527  1.043 266252521 14540830 18.31 100,00 29425 14284222
166252521 14540830 100.00

OPERATOR
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CHN Analysis of 9-ethyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole

(3g):

Method filename:
Sample [D:

Analysis type:
Chromatogram filename:
Sample weight:

68.11 4

(mVolt)

26.43

-1.36
0.0

Element Name
Nitrogen
Carbon
Hydrogen

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

E:\Program Files\Thermo Finni
ASK-PS5 (# 164)

UnkMNown
UNK-15092011-4.dat

1.271

gan\Eager 300 for EAT] I2Z\DATA\Sys data_ex

HsC
=N
e
s
Et
4.19
s
4.8 (min) 7.2 9.6 12.0

Element % Ret. Time
14, 25 0. 78
69. 45 1. 15
5.:21 4. 19
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'H NMR of 9-benzyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b Jindole

Lo
Ty HsC
=N
N S 8.153
£.098
i 8.079
7.477
7.474
7.461
2.052 \ 7.432
_— 7.411
7.385
2.376 -~ 7.366
2.976 N _ )
6.134 & 7.339
1.181 = T LT
7.314
7.289%
7.273
o ] 7.193
_ 7.190
Z.000 5 e
\7.1?3
5.706
n— 3
b —
7918 — wgd = - —3.047
E Q
wd
od
o
%)
a
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BC NMR of 9-benzyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-bJindole

& HaG
(]
=N
£ 3 \ 4)\\<¢i:7 ——160.060
S N J —157.377
N S ~~~155.778
144,778
.331
. .759
& 128.946
= .760
~ oae
o 127.676
127.524
.584
122.473
121.412
120,616
110.283
m_
o

(3h)

0ST
L

[
Cad Lad
o W

e
I N O
@ o

AN

01T
I

00T

06

—45.142

— 29,722

wdd
1
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LCMS of 9-benzyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3h)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

User : Admin . \ N)\@
Sample + ASK-P7 N S

Inj. Volume : 5,000
Data Name : CALCMSsolutiontUser\Data\ASK-P7-ESI-POS]1 qld
Method Name : CALCMSsolution\User'Methodlesi.qlm
LE Chromatagram
mAbs

Ch1(254.0nm)*1.00

min
S Spectrum
Line#:1 R Time0,753(Scand 46) Positive
MassPeaks 830 BasePeak 156 31NB428336)
Rawhode Single 0.7
BG ModePeak Start
106k i
e
59 &1 vb @9 prigas 24234 3 J8a308 g7 L yis393 4IR 4 m__’ aad 50 573 s9Tann ey P00 LGEE  TEAesTEN TEA Min  S4RSSHEN 908 43S R4 572
ey . -
50 1H0 150 200 250 300 350 400 A50 500 550 600 650 700 730 Bk} 850 S00 950
mifz
S Peak Table
Peak# R.Time LTwme F.Time Area Height AMH Mark %Toiel Name Base miz Base Int
I 0,753  0.527 1043 9BEIAITIO 59818397 1648 100,00 356.30 B4Z8336
OEGZ61710  S9R1B3IST 100040

952

OPERATOR
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CHN Analysis of 9-benzyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-
blindole (3h)
FLASH EA 1112 SERIES CHN REPORT

SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA11 12\DATA\Sys data_ex
Sample [D: ASK-PT7 (# 165)
Analysis type: UnkMNown
Chromatogram filename: UNK-1509201 1-5.dat
Sample weight: 1.108
4932,
1.18 H,C
=N
39.1
\ 7 = /
N
N S
28.88
(mVolt)
18.67
79
8.45
4.22
Byl >
0.0 2.4 4.8 (min) 7.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 11,75 0. 79
Carbon 74. 19 I. 18
Hydrogen 4. 78 4. 22
%Y
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'"H NMR of 9-hexyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3i)

9.842

8.899

H3C 8.887

w3 8.883

= =N 8.720

\ /)\@ 8.714

N 8.149

ga 3 N S 8.133

= CeH13 T.612

7.598

7.596

3 7.582

1,147 = R e < 7.566

7.550

7.501

0.989 — _ | 5 7.463
T

2.043 G o 223
A hhEY— e

2002 = N 7.438

S=300 . 7.425

7.423

7.409

7.395

7.393

i 7.357

7.349

7.346

7.338

s 7.283

3.000 — — < 4.635

i §4.szn

4.606

=Y 4.591

4.422

4,408

2. BI0 — — - —3.073

1.557

1.542

1.528

L 1.463

T765— - 1.317

—_——

it = X1

1.871 " N 0.915

0.902

0.889

wdd
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3C NMR of 9-hexyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-blindole (3i)

HsC 159.828

%158.296

=N ~~155.310

P —153.334

N / 150.502

N S ?150.117

CeH 149.615

= e —139.282
—135.611

< —126.891
_—122.860

~121,207

3 —111.112
= ~~109.605
3 77.263
F <?7.009

PT OST 09T OLT
1 I 1 I

€T
!

ge 00T OTIT 021
! I !

08

76.755

0F 0% 02 0L

0

—23.136

oz
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01

wdd p
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LCMS of 9-hexyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3i)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD HsC
; N
' a. \ N/)\@
User : Admin ll\l S
Sample : ASK-P3 ;
Inj. Volume £ 5.000 CeHis
Data Name : C:\LCMSsolution\User\Data\ASK-P3-APCI-POS1.qld
Method Name : C:\LCMSsolution\User\Method'esi.qlm
LC Chromatogram
e T e “Ch1{254.0nm)*1.00
1500 3 ; : '
1000-
500
] g e = 3
1 2
MS Spectrum
Line#:] R.Time:0.79%){Scan# 48) Positive
MassPeaks:302 BascPeak:350.20(3689540)
RawMode:Single 0.790(48)
BG Mode:Peak Start 0.593(36)
Im = S L IS S R E17]
P W om0 mme PO s % w ao
0 70 90 150 170 190 210 230 "260 270 290 310 330 350 370 390 410 430 b
MS Peak Table
Peakd R.Time LTime F.Time Area Height  A/H Mark %Total Name Basem/z Base Int.
1 0790 0593 1010 98001247 7661108 1279 100.00 350.20 3689540
98001247 7661108
OPERATOR
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CHN Analysis of 9-hexyl-4-methyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-

blindole (3i)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys data ex
Sample ID: ASK-P3 (¥ 161) i
Analysis type: UnkMNown
Chromatogram filename: UNK-15092011-1.dat
Sample weight: 1.281
] Hac
=
69.86 5 . \ 7~ y/
1.13 N N 5
CeH
55.6 63
41.34
{(mVolt)
27.07
077
12.81
3.74
-1.45 i >
0.0 24 4.8 (min} 7.2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 12,15 = t]?? ;
Carbon 72. 08 . 13
Hydrogen 6. 69 37
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'"H NMR of 9-butyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b Jindole (3})

N
n-Bu 9.833
W /9.343
s 9.342
L 5 8.872
. 8.868
0.857 = b Zs.asz
& §.848
i
0.986 — +-8.725
0.944 — §.162
/8.142
0.990 — - 7.602
7] 7.583
1.036 2
oo\ S Zl'é?i
1.040 .~ = ”
BT | 7.476
-1 7.464
7.457
7.445
7.410
o 7.392
7.373
-
_ - 4.57;
2.000 — S —_ 4.55
4,536
e
i 1,998
1.380
1.962
1.943
] 1.925
2.202 =W T 1.485
1.467
2.078 — — 1.448
1.429
3.089 — ] - 1.411
1.392
1.033
1.015
o -] 0.996
g
-]
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3C NMR of 9-Butyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (3j)
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LCMS of 9-Butyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (3j)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

=N

User : Admin |
Sample : ASK-P11 n-Bu
Inj. Volume : 5.000
Data Name : C:\LCMSsolution\User\Data\ASK-P11-APCI-POS1.qld
Method Name : CALCMSsolution\User\Method\esi.qlm
LC Chromatogram
maAhbs
E Chl{254.0nm)* .00
500

1 2
mn
MS Spectrum
Line#:]1 R.Time:0.796(Scan#:48) Positive
MassPeaks 284  BasePeak:302.95(8255348)
RawhMode:Single (0.796(48)
BG Mode:Peak Start 0.527(32)
104 1]
b
m
55 B4 ol o 120 13 145 161168 183 197 s I T 265 331 331 T n I9) 403 AIS AT 440 451 465 476
50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490
m'z
M3 Peak Table
Peok# R.Time LTime F Time Area Height A/H Mark %Total Name Base miz  Base Int.
1 07% 0527 1043 221616904 14792901 1498 1040).00 30295 259348
221616904 14792901 104,00
Y
OPERATOR
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CHN Analysis of 9-Butyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (3j)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys data_ex

Sample [D: ASK-P11 (# 180)
Analysis type: UnkNown
Chromatogram filename: UNK-15092011-20.dat
Sample weight: 1.107
5132 1.16 =N
\ \
N \
40.7
N N
n-Bu
30.08
(mVolt)
- 0.76
19.454
3.83
4.14
1.79 >
0.0 2.4 4.8 (min) 72 9.6 12.0
Element Name Element % Ret. Time
Mitrogen 18. 41 0. 76
Carbon 75. 54 1. 16
Hydrogen 6. O 4. 14
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'"H NMR of 9-ethyl-2-phenyl-9H-pyrimido[4,5-blindole (3k)
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3C NMR of 9-ethyl-2-phenyl-9H-pyrimido[4,5-b]indole (3k)
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LCMS of 9-ethyl-2-phenyl-9H-pyrimido[4,5-b]indole (3Kk)

Et
User : Admin
Sample : ASK-P4 :
Inj. Volume : 5.000 .
Data Name . C:\LCMSsﬂlutlon\User’Data\ASKfPfl--APC[—PDS1 .qld
Method Name : C:ALCMSsolution\UserMethod'esi.qlm
l. AC Chromatogram
e - Chi{254.0nm)*1.00
1000 o
500+
U - —_— _— = e m—
1
mn
MS Spectrum
Lime#:1 R Time:0.805(Scan#:49) Positive
MassPeaks 214 BasePeak:275 15(12970499)
RawMaode:Single 0.805(49)
BG Mode:Peak Start 0.543(33)
100 75
156
51 so = RS 108 l‘“ﬂ?ﬁ 144 '1' 188 200 28 a0 M3 P TR [ T T:_ e 348 B W
50 T0 90 110 130 130 170 190 210 230 250 270 290 310 330 350 370 3‘?0ml?
o 3
MS Peak Table
k# R.Ti LT F.Ti A Height AM Mark %Total Name Base m/z Base Int.
s 1 D.illnlg'g Dljr-:; lIEr:: 4961057%:? 29(}'0[5{17 17.10 100.00 275.15 12970499
496106707 29001617 100.00
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CHN Analysis of 9-ethyl-2-phenyl-9H-pyrimido[4,5-b]indole (3k)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: C:\Program Files\Thermo Finnigan\Eager 300 for EAL112\DATA\Sys_data_ex
Sample ID: ASK-P4 (# 61)
Analysis type: UnkNown
Chromatogram filename: UNK-02022012-11.dat
Sample weight: 975
37.21
i 116
| =N
,\Il N
21.87 Et
(mVolt)
0.74
14.21
6.54
3.88
: >
e - : i 12.0
0.0 24 4.8 {min) 72 9.6 2.
Element Name Element % Ret. Time
Nitrogen 15. 25 0. 74
Carbon 79. 21 1. 16
Hydrogen 5. 58 3. B8
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'"H NMR of 9-ethyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (31)
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3C NMR of 9-ethyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (31)
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LCMS of 9-ethyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (31)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

=N
Et

User : Admin
Sample : ASK-P9
Inj. Volume :5.000
Data Name : C:\LCMSsolution\User'Data\ASK-P9-APCI-POS1.qld
Method Name : C:\LCMSsolution\User'Method\esi.qlm
LC Chromatogram
i 100 z Chl1(254.0nm)* .00
50

min
M3 Spectrum
Linedi: ] R.Time:0.762(Scan#:46) Positive
MassPeaks: 164 BasePeak:275. 009085901)
RawMode:Single 0.762{46)
BG Mode:Peak Stari 0.360(34)
100 -
183
91 17
| 5
L U SN et T 00 e - BIUSUR. U ulueapioty i 1 SO [PUANSE) . DGO i Dl AR b OS] T
50 60 70 80 90 100 1100 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 210 280 .
miz
MS Peak Table : : P
Peak¥# R.Time 1Time F.Time Area Height A/H Mark % Total Name Base m'z Base Int.
1 0.762 0.560 1.043 439370572 32225976 13.63 100,040 275.00 S0B5901
439370572 32225976 100,00
OPERATOR
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CHN Analysis of 9-ethyl-2-(pyridin-3-yl)-9H-pyrimido[4,5-b]indole (31)

FLASH EA 1112 SERIES CHN REPORT
: SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\The “innigan! 3 )
Sﬂi]]p]c- = ASK_}%.::: : 8|4::}s Thermo Finnigan\Eager 300 for EA11 I2\DATA\Sys data ex
Analysis type: UnkNown ) =N
(?hrt'rmatug_ram filename: UNK-1509201 1-24.dat —
Sample weight: 1.065 \ 2 \
N V7,
N N
Et
46.12 ,
4 1.15
36.53
26.94
{(mVolt)
17.35
0.74
7.76
3.87
-1.83
; >
0.0 2.4 4.8 (min) 7.2 2.6 12.0
Element Name Element % Ret. Time
Nitrogen Fl e e e 0.7a
Carbon 74. 32 I‘ 15
Hydrogen 5. 21 3. 87

S194



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

'"H NMR of 9-ethyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3m)
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BC NMR of 9-ethyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3m)
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LCMS of 9-ethyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3m)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD N
72
{ iZ ) {\ N)\@
User - Admin Et
Sample : ?gﬁl(ﬂ-k‘iﬂ
Ay o uti SK-P10-APCI-POS1.gld
Method Name e iteda ien 4

LE Chromatogram

Al 3 Ch1{254.0nm)* 1.00
3
150 b5
{]
50
0 —— LY L SNTLRNST " e PR e R S
l min
MS Spectrum
Ling#:1 R.Time:0.801(Scan#:48) Positive
MassPeaks: 155 BasePeak:280.20{13853645)
RawMode Single 0.801(48)
BG Mode:Peak Start 0.543(33) :
1 00 = b 1)
|
1l
I
55 8 71 o wp s 2 P 174 g8 am 30 3 6 M I e omy WS e 15) 378 ::n
s - -1 S 2l T S mi—— L P - A - T '\ o i o = .
50 70 S0 110 130 150 170 190 210 230 250 270 290 o
rI:ﬂcSaEJfakRT?}L‘rb:e I.Time F.Time Arca Height  A/H Mark %:Total Name Baaﬁns:t;rgﬁl?;:;{l,::‘
1 0801 0543 1.043 277383840 15904227 17.44 100.00 280, 53645
277383840 15904227 104,00

L‘}f’f
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CHN Analysis of 9-ethyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3m)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys data ex

Sample ID;
Analysis type:
Chromatogram filename:

ASK-P10 (# 163)
UnkNown
UNK-15092011-3_dat

Sample weight: 1.195
57.89
4 1.38
=N
46.01 - K J
N /
N S
' 14.14 Elt
(mVolt)
2226
(.89
10.39
4.77
-1.49+ L
0.0 2.4 4.8 (min) 72 9.6 12.0
»

Element MName Element % Ret. Time

Nitrogen 15. 11 0 BE_J"_

Carbon 68. 85 . 38

Hydrogen 4. 61 4. 77
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'"H NMR of 9-benzyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3n)
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BC NMR of 9-benzyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3n)
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LCMS of 9-benzyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3n)

User

Sample

Inj. Volume
Data Name
Method Name

mAbs
100

50

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

: Admin

: ASK-P13
: 5.000

: C:\LCMSsolution\User\Data\ASK-P13-APCI-POS1.qld
: C:\LCMSsolution\User\Method\esi.qlm

LC Chromatogram

Linc#:l R Time.0.77%Scani#:47) Positive
MassPeaks 181 BasePeak: 342 30(3765285)

RawMode:Single 0.77%H47)
BG Mode:Peak Start 0.527(32)

100

&5

I A M

30 70

M35 Peak Table

Penk# R.Time [ Time F Time
1 0779 0527

55846893
35846893

_é .
1
MS Spectrum
LN O RO | | - S .. S ¢ N - R . S—_—
130 150 170 194 210 230 250

Area Height  A/H Mark %Total Mame
3495512 1587 100.00
3495512 100.00

5201

268 29s 282 g N2

270 290 310

Base mvz Basc Int
34230 3765285
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CHN Analysis of 9-benzyl-2-(thiophen-2-yl)-9H-pyrimido[4,5-b]indole (3n)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\The “innigan\E
s;m-,p]e_ iy Ag}(.[‘hj o llgc,ss]. ermo Finnigan\Eager 300 for EA111 2\DATA\Sys data ex
Analysis type: UnkNown
Chromatogram filename; UNK-15092011-25.dat
Sample weight: 1.071
» 47.32 4
1.17
~—~
37.57 \
Y, 74
No N g
27.81
(mVolt)
18.06
0.76
83
3.47
3 1.45
[
0.0 2.4 4.8 {min) 7.2 9.6 12.0
Element Name Element % Ret. Time
Nittogen I24‘: _____________________ "
Carbon 73. 96 P
Hydrogen 4. 38 3. 67
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'"H NMR of 5-butyl-2-methyl-5H-pyrimido[5,4-b]indole (30)
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3C NMR of 5-butyl-2-methyl-5H-pyrimido[5,4-blindole (30)
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LCMS of 5-butyl-2-methyl-5H-pyrimido[5,4-b]indole (30)

LCMS-2010A DATA REPORT

SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD N \(C Hs
\ N
)
User ¢ Admin d
Sample : ASK-P18 n-Bu
Inj. Volume : 5.000
Data Name : CALCMSsolution\User\Data'\ ASK-P 1 8-APCI-POS1 .gld
Method Name : CALCMSsolution\UserMethod\esi.qlm
LT Clwomatbogiam
ks
1560 1;' Chig234. onmp* 100
10080
.m-
[ K| FiL 4 e
i 2
M5 5pecingm
Lime®: 1 l'.l'lﬁ-l] I!{(W ,-I Pogilive
P Paaks: | 106696K2)
,.T‘.L"'s..l“"im
|w e
- by " e ’rl ™ ™ 134 " " o 1 i | 58
© e 0 8 9 18 18 13 130 140 150 160 17 180 190 0 200 20 20 40 0 60
m'z
BAS Peak Table
Peakf B Time LTime FTime Area AH Mk %Total Mame Base miz Base Ini
I OES0 05T LO43 I7ESSSEX 27A2SIEl 1363 180,00 240,05 | DEHRSED
ITESSSE21  IT62516D 100,00
(OH _
OPERATOR
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CHN Analysis of 5-butyl-2-methyl-5H-pyrimido[5,4-b]indole (30)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA11 I2\DATA\Sys_data_ex
Sample ID: ASK-PI18 (# 143)
Analysis type: UnkNown i
Chromatogram filename: UNK-30012012-13.dat
Sample weight: 1.116
52.74
=y 137
N CHs
42.09 Q(
\ N
31.45 ' ’I\l
31.45 n-Bu
(mVolt)
20.8
| 0.88
10.16
4.74
-0.49 - : >
0.0 2.4 4.8 (min} 72 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 17. 45 0. 88
Carbon 75. 36 1,37
Hydrogen T 4. 74
¢ =t
¢ _/-__.'?
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'"H NMR of 5-butyl-2-phenyl-5H-pyrimido[5,4-blindole (3p)
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3C NMR of 5-butyl-2-phenyl-5H-pyrimido[5,4-bJindole (3p)
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DEPT of 5-butyl-2-phenyl-SH-pyrimido[5,4-b]indole(3p)
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LCMS of 5-butyl-2-phenyl-5H-pyrimido[5,4-blindole(3p)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY

UNIVERSITY OF HYDERABAD N=
W
|
User : Admin ! n-Bu
Sample : ASK-Ple
Inj. Volume : 5.000
Data Name : CVLCMSsolution\User'Data\ASK-P16-APCI-POS1 .qld
Method Name : C:\LCMSsolution\User\Method\esi.qlm
LC Chromatogram
mAbs
300 = Ch1(254 Onm)*1 00
250 :
200
150
100
504
LR | e " |
|
min
M35 Spectrum
Line#:1 R.Time:(, 761(Scand 46) Positive
MassPeaks: 383 BasePeak:302 15(13183792)
Rawbdode:Single 0.761{46)
B ModePeak Start 0.543(33)
100 £
218
% 102 : ET 2 L
e il V25 b6 67 s L B aasase ms R osie | 3% x3mr a0 436 ee 465 a9 X0 S Si0 SS6%66 Sm
50 80 (R11) 140 170 200 230 260 290 20 s B0 410 440 470 500 530 560
mz
MS Peak Table
Peak# R.Time LTime F.Time Area Height AH Mark %Total Mame Base mfz Base Int.
1 0.761 0.543 1043 326068934  I2504070 14,43 100,00 302,15 13183792
326068934  IX504070 100000

—tt ﬁf
~ &
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CHN Analysis of 5-butyl-2-phenyl-SH-pyrimido[5,4-blindole(3p)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA 11 I2\DATA\Sys _data_ex
Sample 1D: ASK-PI6 (# 151)
Analysis type: UnkNown \
Chromatogram filename: UNK-30012012-21.dat
Sample weight; 1.116
4.59
W 1.15
|
35.42
N\
|
26.24 \ Y N
(mVolt) 0.77 N
n-Bu
17.07+
7.9
3.67
1.27 - >
0.0 24 4.8 (min) T2 9.6 12.0
Element Name Element % Ret. Time
Nitrogen 13. 81 0. 77
Carbon 79. 86 1. 1§
Hydrogen 6. 31 3. 67
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'"H NMR of S-ethyl-2-phenyl-SH-pyrimido[5,4-b]indole (3q)
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3C NMR of 5-ethyl-2-phenyl-5H-pyrimido[5,4-blindole (3q)
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DEPT of 5-ethyl-2-phenyl-SH-pyrimido[5,4-b]indole (3q)
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LCMS of 5-ethyl-2-phenyl-5H-pyrimido[5,4-blindole (3q)

User

Sample

Inj. Volume
Data MName
Method Name

UNIVERSITY OF HYDERABAD N

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY

: Admin I
: ASK-P15 Et
- 5.000
: CALCMSsolutionUser'Datah ASK-P15-APCI-POS1 gld
: CALCMSsolution\User'Method'esi.glm
LC Cheoaniogram
Chi (254 dnmi® | 00

min
M5 Spectrum
B 28
1
10 {111 150 I 1% in il 2% ) ) { i ] (A H]
¢
M3 Peak Table
Peakdd R.Tume 1.Time F Time Height AH Mark %Tatal Name Base miz  Base Int
I (L7359 0527 L0431 24019201 ES11380 1326 10000 27425 1166796
1811380 [EEER ]
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CHN Analysis of 5-ethyl-2-phenyl-5H-pyrimido[5,4-bJindole (3q)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\P i
ilename: A\Program Files\Th “innig for E T.
Samp!e. - g g Ij;;) ermo Finnigan\Eager 300 for EA1112\DA TA\Sys data ex
Analysis type: UnkMNown
(:.hmmalugrmn filename; UNK-30012012+5 dat
Sample weight: 1.126 .
60.11 1.13
|
47.74
3537
(mVaolt)
2299
0.74
10,62+
3.83
1754 1 =
0.0 ; _ o 2
2.4 4.8 (min) 7.2 9.6 12.0
| Element Name Element % Ret. Time
Nitogen [_R_ ‘;é: ________________________
Carbon 79 25 ? ?ii
Hydrogen 3. 61 : é;
XN
i —t
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'"H NMR of S-ethyl-2-(thiophen-2-yl)-SH-pyrimido[5,4-b]indole (3r)
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BC NMR of S-ethyl-2-(thiophen-2-yl)-SH-pyrimido[5,4-bJindole (3r)
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LCMS of 5-ethyl-2-(thiophen-2-yl)-SH-pyrimido[5,4-b]indole (3r)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

STN
N\
\ N
User : Admin N
Sample : ASK-P15 I
Inj. Volume : 5.000 Et
Data Name . CALCMSsolution\User\Data\ASK-P15-APCI-POS1.qld
Method Name - C:ALCMSsolution\User\Method\esi.glm
LC Chromatogram
mabs

g Chi(254.0nm)* 1.00
150 .
104
50
U\_ p— ey - S — — — ISR Er =
|
min
MS Spectrum
Linc#:1 R Time:0.801{Scan# 48) Positive
MassPeaks: 155 BasePeak:280.20{13853645)
RawMode:Single 0.801(48)
BG Mode:Peak Start 0.543(33)
100 &
|
|
35 61 T m  yo e 1R W o m ap  me o s e ol SRR Lndi - . SR | M.
S0 70 S0 .!ILU 130 150 170 150 210 230 250 270 290 310 330 350 370 390 ’
mz
MS Peak Table i
Peakii R.Time LTime F.Time Arca Height  A/H Mark %Total Name Base miz Base Int
1 0801 0355 1043 277383043 15904227 1755 1040.00 280,20 13853645
277183043 15904227 100.00
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CHN Analysis of 5-ethyl-2-(thiophen-2-yl)-SH-pyrimido[5,4-b]indole (3r)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Pro, Fi i
3 : les\ i
Smnple_ oy e PEIZ-:?# ;:Ss}T'hermo Finnigan\Eager 300 for EA11 I2\DATA\Sys_data_ex
g:alys:s type: UnkNown
romatogram filename: UNK-30012012-
Sample weight: 1.113 s
46.32
4 117
| | SN
36.61- =
[ 3
26914 . \ N
{m\l"oil}! 0.5 E
0. t
17.24 [
| f
el
7.5 [
| :u L ',. 4.12
T S Rl - S MG ),
0.0 24 4.8 {(min) 72 9..6 L. _1‘;,0
[ _EEmeh'r_ Name  Elememt % Ret. Time |
E ™ aalsiage « oo L0
gen 15. 16 0. 76
| Carbon 68, 62 | l
Hydrogen 4. 61 4. 12
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"H NMR of 5-butyl-2-(pyridin-3-yl)-5H-pyrimido[5,4-blindole (3s)
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3C NMR of 5-butyl-2-(pyridin-3-yl)-5H-pyrimido[5,4-b Jindole (3s)
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LCMS of 5-butyl-2-(pyridin-3-yl)-SH-pyrimido[5,4-bJindole (3s)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY

UNIVERSITY OF HYDERABAD N =

Chl{254.0nm)*1.00

h
User : Admin n-B
Sample : ASK-P17 u
Inj. Volume : 5.000
Data Name : CALCMSsolution\User\Data\ASK-P17-APCI-POS1.qld
Method Name : CALCMSsolution\User\Method'esi.glm
LC Chromatogram
mAhs =
i
300
o

MS Spectrum
Line#:1 R.Time:0.796(Scan¥ 48) Positive
MassPeaks 284 BasePeak-302 05(8259348)
RawMode:Single 0. 796(48)
BG Mode:Peak Start 0.527(32)
100— a2
™
X 2 H
se | st e v e wne wow N avaw s |

50 T L] 10 130 150 170 190 210 230 250 270 290

MS Peak Table

Peak# R.Time ITime F.Time Arca Height AMH Mark %Total Name
B 104000

0796  0.527 1043 221616904 14792001 14.9
221616904 14792001
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CHN Analysis of 5-butyl-2-(pyridin-3-yl)-SH-pyrimido[5,4-b]indole (3s)

FLASHEA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: :
d E:\Pro Files\T T
Sample ID: gram | iles\Thermo Finnigan\Eager 30 T
Analysis type: Sﬁfﬂﬁl 7 (# 150) ger 300 for EAIII2\DATANSys data_ex
- 5 OWT
f:hromatng_ram filename: UNK-30012012.2
Sample weight; 1143 <012-20.dat
226y 116
| Za\
41,52 . i
N=
[ N
30,78+ \ 7
N
(mVolt) 0.77 :
_ n-Bu
20.03
9.29
|
3.69
N7 3 — : 3 e
0.0 2 ! :
= 48  (min) 72 0g o
: 12.0
Ele
ement Name Element 9% Ret. Ti
A et, Time
Nitrogen IR S e A e Al S
Carbon Lg ‘1; 0. 77
Hydrogen 6- ';., l. 16
= 3. 69
¢ _.ﬁfé
o
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"H NMR of 5-butyl-2-(thiophen-2-yl)-5H-pyrimido[5,4-blindole (3t)
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3C NMR of 5-butyl-2-(thiophen-2-yl)-5H-pyrimido[5,4-blindole (3t)
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LCMS of 5-butyl-2-(thiophen-2-yl)-5SH-pyrimido[5,4-b]indole (3t)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD Y

N\
\ N
User : Admin '\Il
Sample : ASK-4T
Inj. Volume : 5.000 mBu
Data Name : CALCMSsolution\User\Data\ASK-4T-APCI-NEG1 .gld
Method Name : C:ALCMSsolution\User\Method'esi.qlm

LC Chromatogram
mAbs

ChI{254. Onmj* | .00

(¥ )

4}

1 2
nun
MS Spectrum

Line#:l R TimeD E04(Scanit:49) Megative

MumssPenks: 111  BascPeak: 306 30(241873)

RowMode Smgle 0.804(49)

BG Mode:Peak Start ) $27(32)

100 5
W

£
)
a1
1% 191 0 o Aok

20 b1 5 0 s

170 180 190 200 210 220 230 240 250 260 270 280 290 300
miz

M5 Peak Table
Peakd R.Time 1Time F.Time Area Height AH Mark %Total Name Base mfz Base Int
I 0804 0537 1243 146167518  66G4691 2183 10d.00 306,30 241873
[46167518 6694691 10d.00

got 7
g e
OPERATOR
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CHN Analysis of 5-butyl-2-(thiophen-2-yl)-SH-pyrimido[5,4-b]lindole (3t)

FLASHEA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E\Program Files\Thermo Finnigan\Eager 300 for EA] HIZ\DATA\Sys data ex
Sample ID: ASK-AT (# 102) i
Analysis type: UnkNown

Chromatogram filename: UNK-24012012-2.dat

Sample weight; 981

1.17
|
37.55
SN
27.78 N=
(mVolr) | | \ Y N
18.0 l}l
0.76
n-Bu
8.23
4.13
-1.544 : - . - >
0.0 24 4.8 (min) 7.2 2.6 12.0
Element Name Element 9% Ret. Time
Nitrogen 13. 76 0. ?f:'-
Carbon 70. 25 1. 17
Hydrogen 5. 51 4. 13
=7
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'H NMR of (9-ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-blindol-1-

yl)(phenyl)methanone (4a)
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BC NMR of (9-ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-blindol-1-

yl)(phenyl)methanone (4a)
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DEPT of (9-ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-b]indol-1-

yl)(phenyl)methanone (4a)
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LCMS of (9-ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-b]indol-1-

yl)(phenyl)methanone (4a)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

User : Admin
Sample : ASK-M1
Inj. Volume :5.000 : ' .
Data Name - C:\LCMSsolution\User\Data\ASK-M 1-APCI-POS1.qld
Method Name : CA\LCMSsolution\User\Method\esi.qlm
LC Chromatogram
e % Ch1(254.0nm]* 1)
0 3
25
20
15
10
03 — —

min

MS Spectrum
Linc#:1 R.Time.0.723(Scanf:44) Positive
MassPeaks 382 BasePeak:423.65(3347365)
RawMode Single 0.723(44)
BG Mode: Peak Start 0.560(34)
100 5
& 12 Y g5 s gsouss g W25 gnn e 28 am 319 I35 39369 303 AN adb A4S 4 amy  sopsi) Sie 350 561 378 ¥

o {ER e 2 260 320 350 380 410 440 470 500 530 560

50 80 110 140 170 200 230 260 200 32 o
MS Peak Table ) oo ;
Peak# R.Time LTime FTime Area Height ~ A/H Mark %iTotal Name Ii'.au.s rn.-;. 51?-:}1?‘

| 0.723 0560 1043 41651261 3112655 1338 100.00 423.65 3347363

41651261 3112655 100.00

",

b 2 18
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CHN Analysis of (9-ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-b]indol-

1-yl)(phenyl)methanone (4a)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: E:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DAT A\Sys data_ex

Sample ID: ASK-M1 (# 167)
Analysis type: UnkNown
Chromatogram filename: UNK-15092011-7.4at
Sample weight: 989
— 8.12 & 1.18
30.27
241 /’
(mVaolt)
14.56
0.07
&z 3.7
3 1.15 >
0.0 2.4 4.8 (min} 1.2 9.6 12.0
Element Name Element % Ret, Time
Nitrogen 9, 98 0. 77
Carbon 73, 65 1. 18
Hydrogen 5. 06 3. 70
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'H NMR of (9-ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-b]indol-1-

yl)(thiophen-2-yl)methanone (4b)
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BC NMR of (9-ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-b]indol-1-

yl)(thiophen-2-yl)methanone (4b)
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DEPT of (9-ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-b]indol-1-

yl)(thiophen-2-yl)methanone (4b)

081
I

091
I

133.402
e 132.660
o 128.832

/128‘??5

#-127.850

127.200
& | 126.720
S 123.654

\122.?95

\118.?81
111.052

o _|
o
o _|
o —58.297
S —39.523
b
o
—13.694
—
]
o
=1

S236



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

LCMS of (9-Ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-b]indol-1-

yl)(thiophen-2-yl)methanone (4b)

LCMS-2010A DATA REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

User : Admin
Sample 1 ASK-M2
Inj. Volume : 5,000
Data Name : CALCMSsolution\User\Data\ASK-M2-ESI-NEG1.qld O
Method Name : CALCMSsolution\User\Method'‘esi.qlm —=
LC Chromatogrm
mAbs
3 Chi(254.0nm)*1.00
5
] =
1
min
MS Spectrum
Linc#:1 R Time:J TEB{Scané:48) Nepative
MassPeaks: 281 BasePeak:425.15(1231385)
RawMode: Single 0.78E(48)
BG Mode: Peak Start 01.560(34)
100 r
Sl T3 BT 100 V13 133 (SN IS IBE 0T R0 XY 351 9 BOL 383 330 B3 384 JSONED N0 410 [J436 450 4s3 4E| 496 $17 ;8 5e0 360 A6 S
30 B0 1o 140 170 200 230 60 200 320 350 380 410 440 470 00 530 560
mz
MS. Peak Table
Peak# R.Time LTime F.Time Area Height AH Mok %Total Name Basze m/z Base Indi
1 0,788 0580 1060 14045492 1495748 939 100,00 42815 1231385
14045452 1495748 10000

Vit
J5Th
| il

OPERATOR

S237



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

CHN Analysis of (9-Ethyl-3-nitro-2-phenyl-2,9-dihydro-1H-pyrido[2,3-

blindol-1-yl)(thiophen-2-yl)methanone (4b)

FLASH EA 1112 SERIES CHN REPORT
SCHOOL OF CHEMISTRY
UNIVERSITY OF HYDERABAD

Method filename: C:\Program Files\Thermo Finnigan\Eager 300 for EA1112\DATA\Sys data ex

Sample ID: ASK-M2 (# 96)
Analysis type: UnkNown
Chromatogram filename: UNK-24012012-1.dat
Sample weight: 1.427
76.11 4 132
60,64
45,17
{mVolt)
9.7
0.87
14.24
475
1.23 — >
0.0 2.4 1.8 {min) 2 9.6 12.0
Element Name Element % Ret, Time
Nitrogen 9. 65 0. 87
Carbon 67. 26 1. 32
Hydrogen 4. 51 4. 75
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Computational Outputs

For optimized Keto form geometry:

Atomic Co-ordinates
Number X Y Z
6 1.580309 0.404257 -0.174170
6 1.135106 -0.936472 -0.008198
6 2.082680 -1.965577 0.100368
6 3.439201 -1.640837 0.047311
6 3.860219 -0.307220 -0.111848
6 2.936054 0.735316 -0.223939
6 -0.652397 0.447981 -0.156599
6 -0.307984 -0.895853 0.003261
1 1.757118 -2.993220 0.222828
1 4.183113 -2.428789 0.131349
1 4.922327 -0.079566 -0.146757
1 3.271784 1.761541 -0.340489
7 0.460217 1.241836 -0.274267
6 0.490568 2.697440 -0.416097
1 1.368820 2.945184 -1.019123
1 -0.377932 3.001474 -1.010715
6 0.526828 3.442670 0.922128
1 1.410663 3.160294 1.503391
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0.565134

-0.362624

-1.334281

-2.169205

-2.693258

-2.977197

-1.946120

-1.099611

-4.365663

-4.519625

-4.551827

-5.107237

-3.513412

For optimized Enol form geometry:

Atomic
Number

X

1.551417

1.091332

2.032492

3.393835

3.827678

2.915270

4.522708

3.228156

-1.903363

1.858666

-1.366545

-0.038520

0.877726

-3.128775

0.533549

1.278971

1.025975

-0.257822

-2.071253

0.740796

1.524726

0.135153

-0.303866

0.082978

-0.074047

-0.194134

0.282599

-0.130365

0.660087

-1.093316

-0.002911

0.176395

Co-ordinates

Y

0.396505

-0.943544

-1.979435

-1.677168

-0.349179

0.702297

S240

Z
-0.174771
-0.010437

0.093029
0.035074
-0.126464

-0.232117
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-0.698975

-0.354807

1.728933

4.124962

4.892175

3.261685

0.460426

0.512487

1.318083

-0.429371

0.715045

1.651714

0.750951

-0.110624

-1.427516

-0.349563

-2.728523

-2.936764

-1.926300

-1.286977

-4.333347

-4.479040

0.505649

-0.867088

-3.016369

-2.476606

-0.134383

1.724316

1.253062

2.705215

2.944116

3.008886

3.439981

3.141550

4.521363

3.231280

-1.757094

-3.352709

-1.241979

0.135886

1.022340

-3.103499

0.703975

1.437063

S241

-0.155629

0.001384

0.217957

0.116149

-0.167988

-0.352227

-0.266158

-0.412385

-1.115150

-0.875161

0.916760

1.400026

0.740312

1.605376

0.119615

0.286281

0.076779

-0.083294

-0.199250

0.275083

-0.134182

0.668412
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-4.499983

1.227104

-1.083649

-5.091222 -0.078079 -0.031517

-3.569510

-1.921483

For optimized Transition state geometry:

Atomic
Number

6

6

Co-ordinates

X
1.549569
1.087344
2.002266
3.361595
3.805737
2911581

-0.697441
-0.360555
1.655816
4.087268
4.870325
3.271633
0.459102
0.519677

1.295591

Y
0.373936
-0.962198
-2.017158
-1.726349
-0.398800
0.668655
0.507366
-0.895431
-3.040924
-2.531731
-0.196218
1.688112
1.243620
2.702655

2.963257

-0.433370 3.032881

S242

0.168197

Z
-0.193892
-0.099379
-0.059138
-0.126084
-0.235272
-0.270372
-0.112897
-0.082859

0.023648
-0.093329
-0.288881
-0.347468
-0.198286
-0.284448
-1.008189

-0.697066
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0.781928

1.728691

0.827153

-0.016973

-1.408970

-1.426126

-2.676040

-2.911750

-1.921090

-1.254335

-4.309216

-4.982940

-4.708729

-4.316672

-3.517408

3.372001

3.043763

4.456773

3.146358

-1.823423

-1.267975

-1.274580

0.120602

1.021424

-2.920414

0.650635

-0.107722

0.967924

1.521678

-1.955641

S243

1.064429

1.499408

0.936948

1.774299

0.396240

-1.102371

-0.156557

-0.195056

-0.120896

0.907428

-0.363101

-0.764663

0.606199

-1.020516

-0.232844



