Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2014

Synthesis of Biologically Active Pyridoimidazole/Imidazobenzothiazole

Annulated Polyheterocycles using Cyanuric Chloride in Water

Anand Kumar Pandey,® Rashmi Sharma?® Awantika Singh,” Sanjeev Shukla,” Kumkum

Srivastava,® Sunil K. Puri,°Brijesh Kumar,” and Prem M. S. Chauhan*?

*Medicinal and Process Chemistry Division, "Sophisticated Analytical Instrument Facility, “Division of

Parasitology, CSIR-Central Drug Research Institute, Lucknow, 226031, India

*Corresponding Author: Phone No: 0522-2771940, Extn: 4659, 4660, Fax: 91-522-2771941; Email:

premsc58@hotmail.com, prem_chauhan_2000@yahoo.com

Contents: Page No.
Scan copies of spectra (*H NMR and **C NMR) S2-S76
Note for deuterated solvents peaks S77

S1



2-(3-methyl-imidazo[2,1-b]-benzothiazol-6-yl)-phenylamine (20):
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6-Phenyl-5,6b,11-triaza-benzo[a]fluorene (9a).
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PHM5-252
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6-(4-Nitro-phenyl)-5,6b,11-triaza-benzo[a]fluorine (9b):
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PM3-232
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6-(4-Flouro-phenyl)-5,6b,11-triaza-benzo[a]fluorene (9c):
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6-(4-Methoxy-phenyl)-5,6b,11-triaza-benzo[a]fluorene (9d):

SN

3.9720

Current Data Parameters

MAME raw data for sccond chap'

EXPNO 254
FROCNO i

F2 — Acquisition Parameters
Date_ 20120619

Time 16.40
INSTRUN apect
PROBHD S mm QNP 1H13

PULPROG g3
TR B5A3E
SOLVENT SDCis
H5 2

o3 /]

S'WH 6188119 Hz
FIDRES 0094423 Hz
aQ 52953087 sec
RE 202

oW EOAM) usec
DE 6.00 usec
TE 2973 K

o1 1000060000 S6c
TDO 1
mas===== CHAMMNEL fl sc=mm==c=
HUCH 1H

P 11,80 usec
FL1 -1.00 dB

SFO1 3001318534 MHz

F2 - Processing parameters
51 32768

& T T T
1 10 ] & B

B

sF A00.1300000 MHz
WDw EM
S5B o
LE 030 Hz
GB 0
PG ~1.00
T T S
1 1} PR

S10



PHS-254

Gupan Data Panamoias

HAME g dia lor secand chapter
EXPRD 2542

_uﬂﬁ.ﬂz_..._ 1

27
126,
122,
121.
120.
11&.
114,
1124
Tr.81
Tra7
T6.54

——— B5.63

F2 - heruisiion Paramens
Db amz1:24
T 1547
IMETELIM il
| PROBHD & mim Puial 13064
PULPROG .M_uﬁw...
s

KCRERT 1, DOOTOLEM, 5o
MW RE 0,01 503004 sa0

= CHANNEL 11 ==
MU V¥

1 £ U

F.1 -, di

SFOH B0 AFTF0E MH7

CHANNEL fed mmezme=
CROPRGE a1

HLIC2 1H
PCPD2 AL psEs
FLZ R -]
iz 48,00 df
L2 22,0048

SFC2 Zix0.1 A0A00S KiHE

F2 — Procuass rag canametarns
e

o

i l
HF S AAET2E4 WHE
LW EM
SEB o
LB 3.00 He
L el [
PC 1,40
e

B Amaandalth Leazeas il L e T T oy gT P e T e (R b Eaeabidad |

¥ i
170 160 150 140 130 120 110 100 90 g 7O 60 50 40 20 20 10 0 ppm

S11



6-(Ferrocenyl)-5,6b,11-triaza-benzo[a]fluorene (9e):
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6-(Phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9f):

PS8

15%%2 mwummﬂﬂ H
2RBRRrEREEs &
S Po 00l 6 69 Pa P D D O

Curanl Dalo Farmmakes

MAME  raw deis [er second chipier
EXFHC 241

PROCHD 1

F2 - Roguisillon Parameiem

Dake_ | S020E21

Thms 1ena

IMETRUK

PROEMD Smm QHP 1HA%

s CHANMEL H =——=
HUGT 1H

F1 1150 uspe

PLI -100d

a_ sFo ELDRERETE=N -]

- P L]




FER2RAES 53002 NE
R ELEEE R EE
LA LA S

.

M
N\
X
\

ol

iTar

TT.23

~— T8.50
21.88

ol

170 160 150 140 130 120 110

T T T

100 80 a0

FHME—-245

Cuwresmt Data Paramedars
HANE  Mayz2-2012-DPK2
EXPNG &0
PROCHO 1

Fi - Acguisitan Pammcicrs.
Duie FLOFARF.

Time~ T.0n

IRETALA E
PROBHMD & mm | 13C¢
PULPRACH z

SOLVENT [ ¢ [l c]

1
SWH 11800407 Hz
FIDRES CL1ERBED Hr

AQ TR0 s
AG 50,8

o'W 44,700 usec
DE GO0 usse
TE 00K

o 20000 sec
dil 0. OS000000 S

DELTA 1 EFa3UH sep
MCREST N.NONNOOOD S0
MCWRE 0.0 GUGOCE me:

e GHANNEL t ===
HUCH 136G

] 6.3 usec

PL1 ~6.00 el

BFCA BO.IZTTEOR MH

=== CHAMME| 1 =——==
CPOPAG2 waltz18

HUCE H
FCFDZ T R
PLT —4 0 B

PLYD 1200 dE

FLIA 2230 dE
BFOZ 200.130800% MH:
F3 - Procassl rhers
& T

EF 503337280 MHz
WD EmM

550 o

LE 3.00 Mz

S15



6-(4-Nitro-Phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (99):
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6-(2-Nitro-Phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9h):

— B.00G6
7833

8
i

|/ 83583

~ 8.3385

1874

7.6845
7.6000
7 BE7E
75334
75159

2074

7860

7.8318
T.a122
T.7854
T.7602
7.7385

T.r214

- 7.2502
56221
{5 6.6048

- 18062
W~ T.B8TT

|

/
/
%
R W

ﬁ

-8
B

5 m PMS--RA%
3 ¢
ol Current Data Paramelars
| NAME anard 1200
| EXPMO 750
_ \ PROCHO 1
F2 - Acquisillen Parameters
_ Date —  POIE0ZES
Time 15.22
INSTRUM spocl
PAOEHD & mm PAEBO AR
PLULPROG 2930
i BE526
SOLVENT COCIE
HE 32
DS 2
EWH A012.620 Hz
FIDAES 0122266 He
AD 4. DERA96E SBc
RG 15922
oW F2.000 usec
DE 8,50 usec
TE 300.0 K
D1 1.00000M10 sac
TDQ 1
zesz=——=x CHANMEL 1 —==—==
SFO1 $00.1629712 MHz
HUG 1H
P 12,35 uses
F2 — Procassing paramelars
& 65530
aF 400,71 605110 Mz
WDW EM
558 ]
LB 030 Hz
@B o
pe 1.00
hrr .;F{l

L7



14712
144.76

o~ 150.45
146,20

‘I.l'.

7
4

g

144.23

14331
134.74

13297
131.80

1313

Z
i

129.55
129.07
125.31

127.49
12553

e 3150

prs— 24326

Cayrrrrt Dt Porameis s
HAME AMAND 117
EXPHO 120
FROCHG

PE- A tion Parimoiors
Dt E..Eu“_._m_._.um
Time: BS2
INBTHLIM spam
1%_“__:_.__ & i z_.uﬂ._..-u
L (]

o

B0LVENT COCH

A

15t

C# 7.7 Lk
DE 14,00 uso
TE HF1R2 K

o 2ORI0EH] el
o 1.RamHIi se
Tog 1

SFO1 TR.ATEINSE WHE

s GHANNEL ML ==
CPOPRGEE L eald

__.
160 1

50

T
140

s A adaas nat Rl ki
130 120 110 100

= CHANNEL [l ===——eee
3G

S18



6-(3-Nitro-Phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9i):
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6-(4-Cyano-Phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9j):
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6-(4-1sopropyl-Phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9K):
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6-(4-Bromo-phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (91):
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6-(4-Methoxy-phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9n):
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4-(9-Methyl-5,6b,11-triaza-benzo[a]fluoren-6-yl)-phenol (90):
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6-(3,4,5-trimethoxy-phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9p):
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6-(4-Flouro-phenyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9q):
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6-(4-Pyridyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9r):
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6-(1-Naphthyl)-9-methyl-5,6b,11-triaza-benzo[a]fluorene (9s):
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6-Methyl-6-(phenyl)-5,6-dihydro-5,6b,11-triaza-benzo[a]fluorene (11a):
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6-Methyl-6-(4-nitro-phenyl)-5,6-dihydro-5,6b,11-triaza-benzo[a]fluorene (11b):
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6-Methyl-6-(4-methoxy-phenyl)-5,6-dihydro-5,6b,11-triaza-benzo[a]fluorene (11c):
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6-Methyl-6-(4-bromo-phenyl)-5,6-dihydro-5,6b,11-triaza-benzo[a]fluorene (11d):
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6-Methyl-6-(phenyl)-5,6-dihydro-9-methyl-5,6b,11-triaza-benzo[a]fluorene (11e):
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6-Methyl-6-(2-thiophenyl)-5,6-dihydro-5,6b,11-triaza-benzo[a]fluorene (11f):
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6-Spiro-indol-2(1H)-one-5,6-dihydro-5,6b,11-triaza-benzo[a]fluorine (13a):
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6-Spiro-indol-2(N-ethyl)-one-5,6-dihydro-5,6b,11-triaza-benzo[a]fluorine (13b):
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6-Spiro-indol-2(N-methyl)-one-5,6-dihydro-9-methyl-5,6b,11-triaza-benzo[a]fluorine (13c):
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6-Spiro-indol-2(N-ethyl)-one-5,6-dihydro-9-methyl-5,6b,11-triaza-benzo[a]fluorine (13d):
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6-(Phenyl)-(11-S)-5,6b,12-triaza-benzo[a]fluorine (21a):
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6-(4-nitro-Phenyl)-(11-S)-5,6b,12-triaza-benzo[a]fluorene (21b):
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6-(4-Methoxy-Phenyl)-(11-S)-5,6b,12-triaza-benzo[a]fluorene (21c):
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6-(4-Methoxy-Phenyl)-7-methyl-(11-S)-5,6b,12-triaza-benzo[a]fluorine (21d):
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6-(4-Bromo-Phenyl)-7-methyl-(11-S)-5,6b,12-triaza-benzo[a]fluorene (21e):

1

8.8515

Gurrent Data Paramelers

NAME AMAND 114

EXPNQ G710
PROCMND .

F2 - Acouisiion Parametsrs
Dete 20121218

Time 1007
INSTRLIM spacl
PROBHD 5 mm DZﬂ 1H13
PU_PROG ZgA0

TD Ba436
SOLVENT CDCI2

NE B

=) a

ShH 7211.538 Hz
FIZRES 0.110039 Hz
f=T] 4 B4EE 1495 S0
R daa

oW BY 333 uses
CE 15.00 uses
TE Era2 K

od 100000000 ses
Tk 1
mazzz—== DHANMEL M ss=——===
MUC 1H

1 10,00 usec
FL1 —1.00 3

PL1W 1502081571 W
SR 300,1318534 MH:=

F2 — Procesaing parametsrs

B 2525
B.2236

i" 7917

193883
mmmmmumm
TT?TT??.H.

,, \\

oot

“_ 5.8960
L 0137
= 5.9854

PME-TH3

2.4047

=] S27ed
SF 300, 1500084 MHz
WO EM
358 0
LE 03k H2
GE 0
RC 1050
[ I 1
10 L)

8

Y



FMS-TH3
NN RoBYRNNRRNEEARETSG
dogduggdlnndinRIEd AT
el L B e e S e SRl i e e
o e | I e
rx/ﬂ.ﬂnﬁffff_ _,J___ % 5
| T

76.87

77.53
7720

et
i

Jurant Dzata Paramalers

HAKME  CHAPTED TWO ARAND
EXPHD 1054

PROCHE 1

2 - Acquisition Parameters
ale 201828

Tima 476
IHETHLIR gt
PRABHE & mim PARBO BE
PLUL=RG Sggan

21.35

1] BE5EER
SOLVENT CDGE
NE 512

oE

4
SIWH 2A036 461 He
FIDRES 0466 HE

A0 131 S e
(i) 148

(5L 20000 LR
nF A BB

TE 20k

&3] 200000001 seu
oM [LAHHIC 0 sAn
e !

cmmm— CHAHNA. ] mec==
SR 00 EHUASET MEZ
RIS 130

Fi B0 usas

F2 . Pracassing parainahers
b+ 1] F2an

5 0L B0 167 MHZ
W EN

S5B a

LE 1 o0 He

50 ]

P 1.40

T
{170 180 150 140 130 120 110 0@ a0

S68



6-(4-Nitro-Phenyl)-7-methyl-(11-S)-5,6b,12-triaza-benzo[a]fluorene (21f):
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6-Methyl-6-(phenyl)-5,6-dihydro-(11-S)-5,6b,12-triaza-benzo[a]fluorine (22a):
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6-Methyl-6-(4-nitro-phenyl)-5,6-dihydro-(11-S)-5,6b,12-triaza-benzo[a]fluorine (22b):

PM3-148 o
BERED BeTLaRIS2ER a
3 np mmmmummunmmu -
P S R Ao e e - R -
| |

i

Eamans T '

—— 22250

Garreer Data Pasarulens
A ME arand 12001
[ i ELi
PROCKO 1

F? - Aouslizn Pammeiss
Clata 201307236

Tirmm 1005
WS TR et
PRCEHD 4 wm 24P 1THAR
BLULPROE 20

i} =EHI
SOLVENT COCH
HS fl
15 U
SWH f18R 140 e
FIDRES 0094473 Hx
LTE] E.OGIGNY e
(i) £56
[ HULIRH) s
= 15 L0 Land

I'C e
o1 1 HDDIENI s
TCA E

S— |
RLES 1H

B T

L ~100 8
FL 1R DA IET W
G U E1RER Ml

F2 - _.._unn_um._.n Ml
sl

=5 300.1%00072 MHz
W EN

EEH [x]

LE L Hz

B o

PC <o

g g

i el T
11 10 ]

T _ [
8 (2R

m_ m@m

0 ppm

73



wdd g oL 0z ot
|

jlill!tj

ol
i)
24 I0L
i
(e a0
]

e

mii s

[T TE 1B - 1y

LR EMIZIRLGEE  Ads
A EOTLL 00T MELT
A LHERS A L

. AT

Eb 4

)

T

il

ZCH

AT

L5

o)

H 1Ll

oorn g1 id

€ ¥ TH

LD

L £t}

nae OOGHGED D ]

Gl ¢ Ll

AT 3l

e o I

SN P LL]a]

e ou

I H RS LSL o
THENED ARG

THARE HitE

¥ 33

i )

Eih INANCE

Uiy il

T

ELHL b e 5 RS
Bads ArA =N

[A08 L

SEILEIE | wEn

i, Rt -

L D

DIt TS

LULIHUEN AN
s RImE rono e,

S —Ew

sadassnsasaa i

bor oL 02k OEL OFF 05k 08)
UPTPPE T FPPPTEUTTT FPTREUIN VST NPT TSV O

LU
8965 ——

-
]
&
s
s

DEL
M LEL

ESGEL

ISTHL~
BHELL )
BrELL -,
LEBLL
bO'LEL
LITEL
FE'ZZL
o
66'5Z1
L
SELrE
8151
LEEGL

BT ETL
1]

3

S74



FMS—THY

Curreni Deia Paramekera
HAME Armid 1.18

— 40521
3T
2.0850

EXPNDO (2. 1]
PROCHD: 1

F2 - Acgulsilen Peramelors
Deale 01 3006

Tl 1453
WETAUM L]
PRCEHD 5 mm PAEED BE
PULPADE mgan

T BESE
ZOLVENT coCia

HE 18

o3 2

SWH 2012820 Hz
FADAES OL122206 Hr
A A4 (EFHA06S Ruc

AG 31.99

oW 02,400 uses

DE 550 ppas

TE 3000 K

o 1.00000000 =80
oD 1

memeemas CHANMEL I —=—===
aFoi 4001628712 MHx
HUT 1H

M 1235 umec

F2 = Procewsin ramebers
51 uﬁmﬂu_ﬂtﬂ
&F A0, 1 RDS 164 Ml

WD ERd
558 0
LB 030 Hz
GE ]
PC 1.00

6-Methyl-6-(4-methoxy-phenyl)-5,6-dihydro-(11-S)-5,6b,12-triaza-benzo[a]fluorine (22c):
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Note: The signal of deuterated solvent CDClzat 6 7.25-7.29 (ppm) and DMSO-dg at 6 2.48-2.51
(ppm) were observed in respective *H-NMR spectrum and at & 77.15-77.32 (ppm) for CDCl; and
8 39.45-39.55 (ppm) for DMSO-dg were observed in respective *C-NMR spectrum.
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