Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2018

Supporting Information

One-pot sequential multicomponent reaction between in situ generated aldimines and
succinaldehyde: Facile synthesis of substituted pyrrole-3-carbaldehydes and applications
towards medicinally important fused heterocycles

Anoop Singh,* Nisar A. Mir, ¢ Sachin Choudhary,” Deepika Singh,® Preetika Sharma,® Rajni

Kant¢ and Indresh Kumar*¢

Table of Contents:

Copies of 'H and 13C-NMR Spectra for all compounds.............c.ccoeveveierereeerenreeereerenen, S2- S38
Single Crystal X-ray and data for Scand 7e.............ccoiiiiiiiiiiiiiiiiiii e, S39-S45

S1



J & )
2 -
o 2 3 e
Z o (e}
O & I ©
I © o (&) o w
(@) o o - = s
== = M= Z-0
Z-0 ~
~ | in
-
)
T
L W
~N
Tres— -
L8
(3]
|
i o
ire— — = =00
™ o o0u—
-
-
E
L nE
*a
&
-
[ o
A
9’9,
8L i3
98'0+ a
18'9 9T'601—
£6'
¥6'0 LS eri—
&
00'z1 - Syl
£0'L 3 08'¥zl
oz g L m 815z
L o T 0z'szl
nv....# —88m 2 - .a60 6921+
it e o | Zge0 . O 6O0EIT
Pl oo E Aoz [ ™ S”ami__ﬁ
95"+ el ot : suzerf
09'2-} g &= V01| oy LrrEr
zoL-f P = E LT[ YSEL
roL & £ 81’1
98,4 g~ = eyl ©  LE6RI—
§ ~— so1 | 9
potrbg pe— ]
(=]
= 0
=] 1 ['s] e —
&= ™~ o 0T°65T
[=]
o
LW
09'6— S ————— =wo o
L PEERI—
["s]
ra
-

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

200




—3.73

CHO

I\ NO,
|
PMP
5b

B ARt aett et et B B B B B b AR AL aad R e et S A a st T s T m—
10.0 95 - 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5
Cr'rlorqform-d
[
T / \
NO,

—114.65

55.51

‘w0

S3



3.81

CHO

/ \

PMP NO,
5c

2
5 2
@
L
Sl Jd
1.00 214 325
H 1 H

Chlorqtom)—d
8 CHO
I\

N

|
PMP NO.
5c

114,63

—131.80
—12Z7.13

—123.40

—55.48

—186.01
—1@ .05

imA7 12615

-
(
|

[T I T T T T[T T T T[T T TN U T T[T T T[T T T[T A I T [ IT T T[T T T[T I T T [ TT T T [T T T [ T TP T T T[T T T T[T T T T [ A T T[T T T T[T T T T [T T T[T T T[T T [ TT T T[T T T T[T TTTTT
180 170 160 150 140 1

sS4




-0

CHO

5d

|\
PMP

08'E—

28'9
g0
98'9
98'9
88'0
68'9+
16'97
16'9
26'9
00"L+
00"2-
104~
2oL
£0°L
vo't
§0°L
90'L
9z'L
8T'L
87'L
0£'L]
0€'L]
ze'

0L'6—

4.5 4.0
f1 (ppm)

5.0

5.5

9.5

10.5

CHO

/ \
PMP
5d

SPEE—

00°LL

8g'LOT—

LEPTT~
wer-—
TELIT
FOFET
__.N.mﬂW
19921
wizr’,
E8'6C1-
06'6Z1
9E'IET

6F°0FT—

96'85 T~
19T —
6T'EIT~

69'981—

1

yh

130

]

|

80 70 60 50 40 30 20 10

90

1 (ppm)
S5

110 100

120

180 170 160 150 140

190

Jo



— T
=]
g 1 =] —
—
o0 . o
) o n Q ®
I 0 E 0 £
O o L O, o
— MM IIIHHk - MM
F2 z-0
Z-0 = N
N L
L (']
-
LS
o~
L1
o~
L Trss—
LS
[}
Ln
M
i I - i /gt 00'LL
LS
-
LN
-
LS
['s]
66°L01—
L9 L
oL e " 9aTHI—
58'0 L 66'P21
9g'0 = TSzl
z6' Fig £5°921
69 | 66'921-L
¥6'9 iy
969 LA £1'6T1 .\
66'9 rogT| © zeerf
66'0 £ - L60 © vl
oy — = 3 L6 SOPET
i —_— = ESLAINC] 9651
o'l — PIT M "
.H._} M 1rogr
BEIL r Lter
it in
Tt e - »T0T [
e | GRS - 61T
gL . 9695 1—
LS
-]
55°L I
95t in
5t -2
85'L L
g0t
5ot LS
& 56'581—
(']
156— o — FI0

90 80 70 60 50 40 30 20 10
1 (ppm)

170 150 130 110

190




r

B

CHO
/\
PMP
5f

I8eE— —

£89
89
589
989
889
689
10°L
+0°L
80°L
80°L
60°L7
ore
0T L~ r

:....Jw —

§I'L—F
Lre
6r'Lf
9zt
or't
Wi
e
spe
sred
ap'e |
vt
e
Lt
8r'e
8re-

69°6—

—86'C

=00t

5.5 4.5 4.0
f1 (ppm)

6.0

9.0 8.5

9.5

CHO

/ \

PMP

Br

5f

05'55—

E0'801—

OrFIT—
9z'zzl
Nw.Nﬂukn
8L¥CT
TESTI—
ETLz-"
05°6Z1

0L'6z1)
ee'1en
19'1€1)
9L'EET

6T'LET

80°651—

85'o81—

190 180 170 160 150 140 120 120 110 100 a0 80 7o 60 50 40 30 20 10
f1 (ppm)

J0

S7



CHO

Cl

C

PMP

/ \

59

8LE—

6L'9
189
§8'9
98’9
£6'9

¥6'9
oL %.
FO'L
&L
¥oL
9z'L-
oL

£5°6—

5.0 4.0

1 (ppm)

6.0

10.0

Cl

CHO
Cl

|\
PMP

59

10

20

20

res—

60 50 40

70

00°LL

66'L0T—

oTPIT—
66'PZT
9r'sel
£6'921+
66'92T
oLl
£L'6217
ZETEr,

SOPET
96'SET
IT9ET

LTLET

96'85T—

56'581—

90 80
f1 (ppm)

100

110

120

i80 170 160 150 140 130

190

oo

S8



CHO

/ \

C

PMP 5

OL'E—

£L'9
L9
§L'9
L9
8L'9
989
L8'9
889
689
069
€69
'L
£T°L
£T'L
'L
9z'L-

L

85'6—

L

*=00E

SL1
00'1

- 66°0
;.vn.m

o |
e

o'l

=06'0

55 5.0 4.5 4.0
f1 (ppm)

6.0

6.5

CHO

Cc

PMP 5,

6F' 55—

00LL—

62'80T—

Z5PIT—

9L'¥l
Z5'8ZT
ITLET

0’62}
E.EW
Lzogr
SO'TET
15°Z€T
89°ZET \
20°eET
S9'8ET

cIesT—

YO8 —

80 70 60 50 40 30 20 10

90

110

130

150

170

190

f1 (ppm)

S9



CHO
CF3

/ \

PMP

SUE— =

m....u._
Lo
e
§8'0
06'0
16’9
'L
vu....V
9T
mm..../.
LEL

8E'L
08°L
Is'L

5L
6L

OL'L |
we’

we—

J

=00°E

L0
M_E

Al
661
Tzl
1T
0T

E150

4.5

f1 (ppm)

4.0

5.0

5.5

10.0

CHO

6E'S5—

§5°L0T
18315
09'¥TI
8Y'LTI
:.an:__
55121
ozl
88'HTI-,
55921
1042177
¥'621-
Er'er
EVIEL
BO'FET

6'85T—

0981 —

i70 150 130 110 o0 70 60 50 40 30 20 i0

i90

210

1 (ppm)
S10



CHO

CF3

18e—

£8'94
58'9
88'9
68'9
769~

<69
E.__.._m”
E0°L
.un.__.%ﬁ
CEL 1
PEL-
95°L-)
65°L-

oL'6—

et e

0.5 0.0

1.0

1.5

CHO

2.0

2.5

3.0

3.5

BF'eE—

55 5.0 45 4.0
f1 (ppm)

6.0

6.5

90 85 80 75 7.0

9.5

10.5

GE'BOI—

L
LT'SZIH
1C'6ZTI
¥C'STI
8CSTI

19521
PrLer
61'IET

sTIET
SorEEr

cresI—

#981—

CF3
20 10 —:lID

30

o0 80 70 (1] 50 40
f1 (ppm)
S11

110

120

150

170

190

210



CHO

/[ \

PMP

sk CN

18E—

€89
89
89
989
69
69
669~
"
9TL~
e
ki
o¥'L
¥
sri
6¥L
19
€9

69'6—

=00'E

r00c
L1670
90°T
96°T
FSI'E
=560

=96'0

5.0 4.5
f1 (ppm)

5.5

6.0

8.0 7.5

8.5

10.5

CHO

/ \

PMP

sk CN

e

00'LL—

59801
69T~
09 PIT—
0811~
68'bZ1
LTI
PTLZINE
81621~
1801~
nm.nm_w
Z6'IET
zoverly
Trser
L¥'8el

£T'65T—

<0981—

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

Lo

S12



5 Z
O
Le
[=]
P
© L0
=} —
Q 5
2 o
.4 O
= M
e 5 = Z-0
T M =
O o
= = L9
Z-0 o
—~
L
a
2555 —
Le
M
L
[u]
e = |
19°€ — e[
o+
"
IE
-
L a
o=
=K1
- oo
LA
;]
E6'801—
L < £9PTT—
-]
sT8II—
£8'97
98'94 ['s] m.m.vwn./
L re soszI—;
450 e 96'STI-/
g — ——— | o m_.hn_“w"
. &= —— i Serrr 2 sy
vE'9 Lizz S6'1EL
66'9 T Sizpy STYEL,
WL 1" 188El
o9z'L P - ey & =1z N ZL'TRE
6L )\
et
65t - M
192
" 1E'65T—
-
Le
&
L
&
we— — — =00
60'981—
"
re
-

80 70 60 50 40 30 20 10

100 90
f1 (ppm)
S13

1380 i70 160 150 140 130 120 110

190

200



.77

CHO

/ \

PMP
5m

Chlorqformd

967

7.3

— 7.00
~6B86

=5 79-681

Chioroform-d
: CHO
- 3
g o R
S N ]\
[ | l}l
@ PMP
5 8 5m
87
5
3 &
5 ]
s |0 |
o
&
B
! s oM s
5 « 2 IE
= i = o]
| g 4
|
‘ -dea_- A | .

"

L L LA LR L L R LR L LN RN N RN RN R NN L RNy LN RN NN LR R LR N NN R L RNl LR RN LR R RN LRI N AR R LRI RN
200 190 180 170 160 150 140 130 1

S14




\ —
N | =] = N
@) / \ c ® / \ n
I s ©) c
O o 3 & ¢
Z-0 =] - M E |
S - Z-0
N
LN
-
B e
a
Rl
(s ]
B obg5— -
™M
L A
™M
gE— — “6T[ _
F 00'LL—
B ..?mJ
2 a
&
-]
"Al
By E ]
A
8¥80T— =
S
. r e 95 FIT—
121
S 5 86221
069 =l :.m.Nﬁ./
169 i ez
$6'9 o 10T svsa
969 e veo | S 1ELTLy
£0L e Loo'r | ™ POIET
502 e 268" OBLET~,
9Tt Ligo| n 86'LET
we —— “ggo| N
Tt
6T°L] o OF6hT~—
5L & PO'IST—
s
058~ o L W
g o ego L N 65T—
LS8 —_— IM Mam.a “ 1Z'68T
95’8
Q F
B
)
)
ie— —_— e =—£80
B 60'98T— -
9
- e
-

80 70 60 50 40 30 20 10

90

f1 (ppm)
S15

180 170 160 150 140 130 120 110 100

190

Jo



CHO

/ \

\
50

Z-0

SE'E—

¥0'9
m.a..uv.
9e'9
LE'D

€6'9
F6'9-
w—.___.a.Y
6T'L
aT'L \.
86'L
00’8
¥0'8
90°8

80°01—

AN

=00'E

160

=86'0

=F1'Z
=80'E

SEFT
-

=060

9.5

20

2.5

6.0 5.5 5.0 4.5 4.0 3.5
f1 (ppm)

6.5

85 80 75

9.0

10.5

CHO

/ \

\_/
MP

Z-0

1855

00'LL—

PT80I-,
0TI,
oL
SEPIT-"

10921
S
ezl
el
ereet’

ELTHI—
PHEFI-

6T —

oF'L8l—

160

140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

i50

190 180 170

200

S16



CHO

I\
PMP

\
7a Ts

LEE&— =

frf-
Nh.L
68'9
0694
L6'9]
L6'9]
£6'9
86'91
1041
£0'L
PT'L
9T L
9T’
T Ly
bT'L
9L+
87"t
8z L
gL
e
b L
z9'L
9L
6'L]
96"t

T

]

85'6—

H1
ANOIT

i

grmo.m

—E0'E

—— 160

4.0

5.0
f1 (ppm)

10.0

L9'6T—

pres—

00'LL—

91’801,
15 TTT-
ZTETTA
PEVTT
sgoct
06'E2T+
LTSTT
TU8zIt
tgszi
L5921+
z8'9Z1+
6T LTT-
86°6CTL
8T 0T
£LUTET—
1eEETf
SYPET
suver!
£EGpT—

56'89T—

LT'98T—

AMOIT
ANDIT

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)

200

S17



op'e— —

6L'E—

L'y
L9
06°91
16'9]
00'L1
00'L1
T0'L]
1oL
{0
£0'L
92"
Lz
62'L
St Ly
op" L
TS'L
IS'L
£s'L
s
'L
99'¢]
892
zo's]
€08
so'8
so's/
09'6—

—— | T

H1
ANO2T

—= - OT'E

=86'C

——=98'0

4.5
f1 (ppm)

3.5

4.0

5.5 5.0

6.0

99'6Z—

Z8'88—

00'LL—
L5 10T,
0T 60T
Y TTT
Py T
15V1T
99'8TT
BY'SZT
00'9ZT+
05'9ZT
06'9ZT
¥T'8CT
61627
88 6T
ZE'0ETA
86'0ET-

EE'TET
PTPET-
90'9ET ]

0Z'9rT—

LT'68T—

65'98T—

ANDZT
ANO2T

150

180

130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

140

160

170

190

200

S18



10

20

o (52}
T | T
8 8
=2 J—. L m =2
o — @) —
2 Q i 2 Q
O, o O o
= = = =
Zz-0 .A & 6512+ Zz-0 B
~ e ~
-
]
el
LET— =~ 9E'E |
ar'ss
& £5°55
)
po'E~ g LTE[
8LE" TN OEE 4 00'LL—
<+
T
s
95'9, i 1@
LS9 7 SRS
oLl - #2801
L9 LSITY
) & BEVTI-
8894 EF s
88'9 8821
06'9, 18521
arsel
86'9k - 1622177
mm.mvm = seeetf
I STIEH
10 J [ og'1el
vo'L
12 L L YTSPI—
JE e
MN.___. P
9z L
; 98951~
E¥'L] 96'851—
09" L]
£9'L e
8L =
¥ L
85'6— — e = 00 T |
S
. "8 81981 —
2
=
£ i &
[=}
2 Z
]

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30
f1 (ppm)

200



8E'Z—

6L E—

H1
AND4T

~96'Z

=L6'0

~86'7)

3.5

4.0

4.5

5.5 5.0
f1 (ppm)

6.0

9.5

10.5

69'6Z—

o885 —

E0LL—

05°801
£6°011
Al
10511
¥SLIT
£rezt
85Tl
¥E'5ZI
£9°'921
89zl
g8zl
LE'BTTA
£10ET
el
9gI€l
PETEL
Lreery
et
oLSHT—

=

FU6ST—

88'581—

ANO4T
ANOAT

i70

90 80 70 60 50 40 30 20 10
f1 (ppm)
S20

130 110

150

190



10

20

(&)
— B (2}
© » z—F
—_ —_—
Zz—+ [ & m =,
=]
m ~ o O, a ™
) a ™~ " =\_ =
— S - Z-0
~ Z-0 S
=]
L o0L'6T—
hn
-
S
vT— —grg| ©
n 555 —
o~
S
[yl
n
85 g— ~pT'g[ ™ 0LL—
=]
-
658017
0o W0
YE o
U] o5 900
£5'9 A% 69Tl
199 L8521
: " L6'5TT
899 o £9'9C1
9L'9 £8'9TT
9L'91 & 15'821
9291 8 00°0ET
: ET'0ET
&) PR 5
6L°9+ @ S5'IET
89 zezer
69~ = mmmt
569 B 69'5FT—
oLy i
zo'L el
vor o g
vo L o PI6ST—
SO'L ®
9z L &
6gL] ©
L]
vo L M
Lot i
9g'6— = 00'T| s o
o
[
I bl
- £
I< A
s

170 150 130 110 S0 80 70 60 50 40 30

190

210

1 (ppm)

S21



557
E..L
68'9
6891
96'9
9691
16791
L6791
66'91
z0' L
PT L
9T" L1
ZT L

0€' L =

Ly
b Ly
ey
9L
...m.__.xﬂ
oLl
zo L
pLLd
pLLd
56'L]
Lot

Dh
|

85'6—

H1
ANO1P

T

~10'E

=00'T

3.5

0.5

5.5

9.5

10.5

f1 (ppm)

CHO

0F'ss—

00'LL—

LPEIT
0E'HTI
LE0ZI
86'€21
PESZI
L6214
29I
69921
ITLEr
EE6EI-T
ZTogl
09'1£1
0zEET
90'¥El
THHEL
29LEl

91’801
N....ZLv

13-

8r981—

AMOLP
AMO1P

40

150 1320 110 o0 80 70 60 50 30 20 10

170

190

f1 (ppm)

S22



-10

10

20

2] e
I o - I o
O Dm_ O Dn-,_
o 3 z o o)
z—® E— -5 z—®
o — o —
I 2 " z <
O, o =) O o
— = == =
Z-0 - Z-0
~ = ~
| =]
o
|
o~ i
o'se
2555
L S
[yl
.
[ S — B ~92'e| M
mmu m\ —— *gT'E 00'Li—
] | 5
L5'9] 3
69'91
i 5]
TL91 4
88'9 &
689 el
i r 807201
om.f b 9T80T~
06'9 F [ZRM
16'9- F A BEPIT
L6'9] S
L6'9 = g8,
il - 2 _z.nn_%
; 6€'9T1
86'9 " 80921
00'Lf - o peLTl
2 = i
9T L1k Sen -] LTIel
4 B ~ SL'IET
N.v.hw S”vn_
P L = ” LO'LET
oy T
S¥'L — 26'951
'L m & PEEET—
LsL o
TLLY
TL L o
g0t #
el L] &
£8'L] -2
gL ProsI—
]
85'6— =001 &
Lo
o E=
-
I

%0 80 70 60 50 40 30
f1 (ppm)
S23

190 i70 150 130 110

210



Br

CHO

EFE
9L'9
16'9
Z6'9
66'9]
00'¢]
00'£1
00
10L
0L
v L]
SE L]
ov' L
{2
' L
£ L]
svLf
6L
6% L+
052
152
092
z9'L
gL
ELL
SLL
oL
8L
Ly

Lias

——

2015 §
-
|

Jun30-
ANO3P

ol 14 )

- 00T

4.5

5.0
f1 (ppm)

5.5

10.5

15'55—

6b'80T1
ST'TTI;
THPTT
LEPTTY
£9°LTT-
o1 €21+
§6'ECTH
88'sTT
19'9Z1+
ZL9ZT
zTset
ob'8zT
05621
£V IET
zg1eTd
ZrZET
Zreerd
ogpeTd
pE LET

=

e

Sern

=

90'65T—

18'88T—

Desktop
ANO3P

20 i0

30

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

200

S24



CHO
i

LOE— —

i

BL'9]
16'9]
z6'9]
002
00'L]
T0°L]
10
L0'L
60'L1
£T'L1
£T'L
ST
ST'Ly
9zt f

zE L ==

LEL-E

68'L
._"m.nv.

0L'6—

H1i
ANO3M

=9T'E

v 8CE

el - 00'T

30 25 20 15 1.0 05 0.0 -D.5

3.5

7.0 65 60 55 50 4.5 4.0
1 (ppm)

7.5

9.5 90 85 8.0

10.5

-10

P6'0r—

L¥'Ss—

00'LL—

£b'801-
LOETT
LE'PTT
Az |
0z'b2T
SE'STT
g9'sz1
8L'szT
96'sZT
5ozt
86921
0Z'0£T
L' TET
£6'Z€1
09'vET-

ZT6ST—

TT98T—

ANOZM
AND3M

170

80 70 60 50 40 30 20 10

90

110

130

150

190

10

f1 (ppm)

S25



10

L z F
5 5 v
£ —
z—= B z—= L
(@) — =] m — -
T Rl ~
O, a & in O, o
= -] == =
~ zi Z-0
~ w, s ~ i
-
- i L
-
L @ L
o 08'Ty— -
- g E
o
| o LE'§5— - [
gee| ™
LtreE—  — — 8g'E
L
(3] b
g - — = G9'E
BRSE L < 00'LL—
o+
6L'9, [
.nm.w._ 4\m,
MMNA L n_w T6'L0Ty
o "= §9'601T+
P 651114
£0° L . ety
y s STPITY
F £9FTTL
ol L S T9'81T
] b 65121
ee] & SE'STT
un.r rezz e oquﬂv
mm._...d —_— -96°0 £5'92T-
il — o1t 2 o8zt
mm._..u_ L — —— Hmm”m N¢.wn.;\,
o " nqmﬂ.,_ﬂ
85" L~ _— . £6'8" wm..nm.n.__
o, Nﬂ.nmﬂ“_\
092 s —or'zf 3 PLTET
mm.__.\_. - T#65T—
66'L o
008 =%
108/
it [=]
108 L 9
10'8]
£0's] [ 7
go's | il 69'58T—
EL6— = ——
[Ty]
m r e ZZ
2 = 28
™ Z g2
< zz

-10

20

30

90 80 70 60 50
f1 (ppm)
S26

190 170 150 130 110

210



O * I O ®
z—= E) z—=
o = b o =
I ~ I X
O, o ™ L O, o ™
=\ = =\ =
z-0 Zz-0
~ J - =
=]
||R a
M
- LTOP— -
<
r o
£S5 — -
=]
Loe— - — el o
r 00LL—
e —m— o1’
=]
: +
8L'9]
189
16'9 Z8'LO0T-
2691 e TTENT
o0t fhg 9 ETT
LIRS = 6£ 61T
LoLy o 89'1ZTy|
60°L 68'PTT-
STL -3 8EPET
MM...M [0z S“mmﬁuh
i) 06'0 bo'szt -
5 e aa E.RJT
. — - 86'T| © 8T'6CT |
CELF = & ? eso ™ 6Z'0ET
7L s B 860
EEL-§ — = - ga’ 8¢ 08T
i 86'0|
9€'L 160 £6'TET
L8, = 3 - — e 09'SET
eg'L L9
LT'85T—
=]
)
0L'6— — ——007
o T8'P8T—
s
-
i ! HH
£s 2 =S
i 3 &R

-10

90 80 70 60 50 40 30 20 10
f1 (ppm)
S27

190 170 150 130 110

210




L5l

PLE—

o)

@

o
|

Apr14-2015
ANOSB

=38

=10&

Mmom
00T
M\_ﬁm:

1T
80¢C
60
10T

J.mm,o

E80

=680

90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00
f1 (ppm)

9.5

10.5

6E'95—

QULL

9EYbB
1601
LTH11
OT'STT

01024
IR 4% &
6%
(85T
1€°921
6rzn-t
0TI~
ELYET-
ST6ET-

(a

TCerT—

08'85T—

69°98T—

Desktop
AnO5 B

210 200

20 10

30

180 170 160 150 140 130 120 110 100 90 80 70 60 50
f1 (ppm)

190

S28



CN

CHO

SO'T—

65'E—

259

r¥s'9
oL'9
.nh.o;k

oF'6—

Desktop

Ano 2b

J

.

=876

=80'E

YLK
2001
=TTE

Tl
Amo.._"

L,_rmﬁ_.._"

=T0'T

=00'T

0.0 0.5

80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 0.5
f1 (ppm)

8.5

9.5 9.0

L0.5

CN

m

IL62~
9TTE"

85'65—

00'LL—

15201~
ZI'601-"
6eTI,
e
B
nqﬁ%
y59zT—£
ey
Lraz
£T621
SE0EL
SETEN

£TORI—

6I'65T—

9581

Desktop
AnO2 B

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

200

S29



99'T—

SL'E—

vL9

Y
6294
06'91
16'94
£6'91
£6'91
86'9+
86'9
66'9-[
00'L-
v
[a¥ =

9L—

L

90'8-
80'8

89'6—

=—9Z'6

~0T'E

00T

4.0

-0.5

4.5

5.0
f1 (ppm)

5.5

6.0

9.5

10.5

60°8Z~
8962

PPEE—

00°LL—

£8'P8—

95501
2..3)
1’8ot
mm.m_:ﬁ
4TI
E0ETT
8e¥l Q
61911
09’52l
16521
9z'9z1-r
eszt

LY'TET
an.vnT\.
S6'8FT—

£6'85T—

SP'oBT—

AND3B
An0O3B

80 70 60 50 40 30 20 i0

o0

110

130

150

i70

190

110

f1 (ppm)

S30



CHO

Boc

70

99'T—

9UL'E—

8L'9
08'9
06'9
169
869
669
669
66'9-
TTL
ET'L
L
e
9T'L
ve L
PELAL
oF L+
...m.._.g\
1S'L
864~
008"

2015 3
1

Sepl8-
ANO1B

< = ¥6'8

=00E

e T- 26,0

90 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 1.5 1.0 05 0.0 -0.5
f1 (ppm)

9.5

10.5

ET'8T~
L6

a5

00°LL—

80°58—

£2°801—
zr601-
PP~

et
9961
%.nﬂW
S¥ozl
8.1
T8l
STIEL
Sy
I8'EED

L8'8PI—

L0'65T—

BE'98I—

ANO1B
An01B

30 20 10

40

190 i70 i50 130 iio 90 80 70 60 50

Lo

f1 (ppm)

S31



929'T—

T E-
SLE"

159,
z5'91
LL9

98'0]
Lg'o]
8891
68'91
z6'91
£6'91
66'0-
00 ¢
00'Lf

pr LT
orL/

LgL—
864~
00'8"

TL6—

H1
ANO4B

6T'E|
sgret

00't
wﬁﬂ.nr
P EQT}
50T
5 PO'E|
Le0'z
960

=p60-

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

4.5

5.5

6.0

7.0

75

10.5 10.0 9.5 2.0 8.5

1.0

£1'82—
L96T-"

£F's5
058'55

00°LL—

LE'PE—

10201
B0°B0T
25601
LEPIT
EeSTI-
(T34
wm.mﬂw
61021
ELEZT-
vaez1)
9Z0ET-
zezen 5‘\
zaper

LI'6PT—

81951 —
68°851—

97081

AND4B
AND4B

170

150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10
1 (ppm)

160

190 180

200

S32



HO.

e

607
56'91
zoL

zoL

zoL

£0'z
€0z
502
o1t
IR
612
61L

6L

e

vzL

ozt
Frars
1€
PEL
PELA
9L

octf
og'L
8€'L-|
se'L—
oyt
99'L—F
ot/
108~
€08~

Desktop 3
ANOTOH ‘T

F96'C

5860
00z

001

oot

0.0

0.5

4.0 3.5

6.0 55 50 45
f1(ppm)

6.5

7.0

9.0

9.5

0.5

CHO

HO.

9T

00'LL—

1801~
01—
FHEE
0TIy
STRIT
8p'sel
£r'oel

9L'9ZT
60°LZT
8E'6TT
£0'0ET

05'SkI—

90'981—

Desktop
AnOTOH

0|

|

4\

140

120 110 100 90 a0 70 60 50 40 30 20 10
1 (ppm)

130

190 180 170 160 150

200

S33



See—

899
00'9
229
8'91
3o
5991
(89
6891
9691
8691
L1ey
611
12¢
£z
92
627
TEL
A ]

P20
25t~
pse
681,
16t

T

Desktop
ANnOTCI

)

Fe

=50€

o1
2Tl
ez
Aozt
pa
ez
Aeet
zee
=211

F00'T

95 90 85 80 75 70 65 60 55 45 40 35 3.0 25 20 15 1.0 05 0.0
f1 (ppm)

10.0

EF'ETT
6E'LTT
L0'0ZT
8F'0CT
96'ETT
9Z'STT
19'STT
ET9ZT 4
Loz
P0'LZT
8Z'8TT

LT’ 0ET|

!
mm.mnr_w
1€0ET—
6T YETT
191/
8T'SPT—

18'1ST—

T0'98T—

Desktop
AnOTC

110

90 80 70 60 50 40 30 20 10

100
f1 (ppm)

190 180 170 160 150 140 120 120

200

S34



f
[ 9
_ =} Z
N\ Ny L e ; N
o — o
— s L =
z-0 % Z-0
-
L
-
< s
o
L
™
L e 59'55—
[yl
| n
"
R . w| =
56°€ — EIE| S
¢
L
4)
g
a
Lad
" n
089~ b z
189" &
L w
98'9- "
18'9
'L - LE'E0T—
oLy 5
sor~ %Y
ot o | n [2: 204
0Tty L] é [ 14141
T2, L o au_uﬂ/
i, e el e 91N
€L, Lk S SO0T[ N nm.mﬂ/
R._....W 661 8L0 PrOzI-|
szid Wi~k - 0|, PEITIN,
vv.__.\. i 90T [ o ...w.mﬂﬁ._l_\"
LE'L~, R._.% . Lzor LEOET
6EL~ pgyd 6TEET
Wi e L e 99'pET
v grga. ]
P =20
i~ \ & 0Z'¥rT—
ESt— e el o1'9pT—
[y y
]
a
we— — —— =001 ’
" 96'65T—
)

70 60 50 40 30 20 i0

80
f1 (ppm)
S35

160 150 140 130 120 110 100 90

i70




0L'E—
18—

12
sz9
oz'9
oK'y
uv.a/
109
L9
09
¥L9

68'0—
<69
<69
£6'9

L
¥T'L
9L

J

e/

—E0'E
=10'E

=86'0

—660
=861

61T

66'0
52T

50T
61T
817
Fogt
=90'T
660

0.0

0.5

4.0 3.5 3.0 25 20

f1 (ppm)

4.5

5.0

5.5

7.0

7.5

,PMP

PM

655
or.nmw
9z'95:

00°LL—

SSFTI
LLFTI
8I'BTI~_
96'6TI~
E6'TTI~
08'LTI
sreclt
Lo}

]
\

E6'TET~
FIFET

0E'THFI~-
TPl
L6'TIST—

ZOULST—

.

|

1l

l

120

100 90 a0 70 a0 50 40 30 20 10
f1 (ppm)

110

150 140 130

160

S36



NO,

18'E— -

M

T T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

T
6.5

T
8.0

8.5

NO,

05°55—

10°801—
88'60T—

i

BEPTI
C6'STT
8T°LZT

EELTT

AN
LETET"
S0'ZET—

60°LET—

T1ELFT—
STOPT—

1Z'68T~~
69 TOT~_
TL'TIT-

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

170



CHO

OCH3; 13

66'E—

e
e
[xd
¥Z'L
v
mm.m,__
08'.
E.h;ﬁ.
68'L~~

zEe's
nm.ww-
FES

re'g’

8¥'61
mv.mw.
05°6-

05’6

9zl —

|
Avm.__ I
o 1T |

860 |
w_u,.wmmd

‘90°1 -

=zor |

=007 -

=00°T |

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 3.5 5.0 4.5
1 (ppm)

10.5

CHO

7\

OCHj 13

LG5 —

89'90T—
00°F 1T+
OTSTI-|
LTI
oT'Ll ~W
LT
80611
§5°0T T
LTeen
9621
LESTT
0zLel
ov'LTl
65821
zrezt

STLET—

ST'S81—

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10
f1 (ppm)

210

S38



Crystal structure of 1-(4-methoxyphenyl)-2-(4-nitrophenyl)-1H-pyrrole-3-carbaldehyde

(5¢):
CHO The compound 1-(4-methoxyphenyl)-2-(4-nitrophenyl)-1H-pyrrole-
I\ 3-carbaldehyde, C;gH4N,0,, crystallizes in the orthorhombic space
N NO, group P2,2,2; with the unit-cell parameters: a= 8.0230(6), b=
5c 10.5211(8), c= 18.4479(16) A and Z = 4. The crystal structure was
(CCDC-1400572)| solved by direct methods using single-crystal X-ray diffraction data
OCHj

collected at room temperature and refined by full-matrix least-

squares procedures to a final R-value of 0.0511 for 1184 observed reflections.

Crystal structure determination and refinement

X-ray intensity data of 4243 reflections (of which 1762 unique) were collected on X’calibur
CCD area-detector diffractometer equipped with graphite monochromated MoKa radiation (A =
0.71073 A). The crystal used for data collection was of dimensions 0.30 x 0.20 x 0.20 mm. The
cell dimensions were determined by least-squares fit of angular settings of 1096 reflections in the
0 range 3.85 to 25.01°. The intensities were measured by & scan mode for 0 ranges 3.84 to
26.00°. 1184 reflections were treated as observed (I > 2o(I)). Data were corrected for Lorentz,
polarisation and absorption factors. The structure was solved by direct methods using
SHELXS97 [1]. All non-hydrogen atoms of the molecule were located in the best E-map. Full-
matrix least-squares refinement was carried out using SHELXL97 [1]. The final refinement
cycles converged to an R =0.0511 and wR (F?) = 0.0913 for the observed data. Residual electron
densities ranged from -0.194<Ap < 0.143eA3. Atomic scattering factors were taken from
International Tables for X-ray Crystallography (1992, Vol. C, Tables 4.2.6.8 and 6.1.1.4). The
crystallographic data are summarized in Table 1. The geometry of the molecule was calculated

using the WinGX [3], PARST [4] and PLATON [5] softwares.

Table 1: Crystal and experimental data

CCDC 1400572

Crystal description white block
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Crystal size

Empirical formula
Formula weight
Radiation, Wavelength

Unit cell dimensions

Crystal system

Space group

Unit cell volume

No. of molecules per unit cell, Z
Temperature

Absorption coefficient

F(000)

Scan mode

0 range for entire data collection
Range of indices

Reflections collected / unique

Reflections observed (I > 25(1))
Rint

Rsigma

Structure determination
Refinement

No. of parameters refined
Final R

wR(F?)

Weight

Goodness-of-fit

0.3X0.2X 0.2 mm
CigH14N,O4

322.31

Mo Ka, 0.71073 A

a= 8.0230(6), b= 10.5211(8),

c=18.4479(16) A
orthorhombic

P2,2,2,
1557.2(2)

4

293(2) K

0.099 mm'!

672

® scan

3.84 <6< 26.00
h=-8t09,k=-5t012,1=-13to 22
4243/ 1762

1184
0.0390
0.0639

Direct methods

Full-matrix least-squares on F?
218

0.0511

0.0913

1/[6 A(F 2+ 0.0412 P)2 +0.0000P]
Where P=[F2+2F 2]/ 3

1.032
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Final residual electron density -0.194<Ap < 0.143eA3

Measurement X’calibur system-Oxford diffraction make, U.K
Software for structure solution: SHELXS97 (Sheldrick, 2008)

Software for refinement: SHELXL97 (Sheldrick, 2008)

Software for molecular plotting: ORTEP-3 (Farrugia, 1997) PLATON

Software for geometrical calculation = PLATON (Spek, 2009) PARST
(Nardelli, 1995)

CHO
/ \
N
NO,
5c
(CCDC-1400572)
OCH3

Figure 1 ORTEP view of the molecule with displacement ellipsoids drawn at 40%.

H atoms are shown as small spheres of arbitrary radii.
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2-(5-chloro-1-tosyl-1H-indol-3-yl)-1-(4-methoxyphenyl)-1 H-pyrrole-3-carbaldehyde (7e):

The compound 2-(5-chloro-1-tosyl-1H-indol-3-yl)-1-(4-methoxyphenyl)-

( cHO cl ) 1 H-pyrrole-3-carbaldehyde, C,7H,;CIN,O,S crystallizes in the monoclinic

Y space group P2,/n with the following unit cell parameters: a=9.9462 (7),

N b= 15.4122 (9), c= 15.2477 (11) A, p=96.432 (7)° and Z=4. The crystal
PMP N,

Ts structure was solved by direct methods and refined by full matrix least-

(CCDC-713171798) squares procedure to a final R value of 0.051 for 2862 observed

reflections.

Crystal structure determination and refinement

X-ray intensity data consisting of 10516 reflections were collected at 293(2) K and 4546
reflections were found unique. A crystal of dimensions 0.30 x 0.20 x 0.20 mm was used for data
collection on X’calibur CCD area-detector diffractometer, equipped with graphite
monochromated MoKa radiation (A=0.71073 A) [6]. The intensities were measured by ® scan
mode for 6 ranges 3.7 to 26.0°. A total number of 2862 reflections were treated as observed [I
>2a(I)] . Data were corrected for Lorentz-polarization and absorption factors. The structure was
solved by direct methods using SHELXS97 [1]. All non-hydrogen atoms of the molecule were
located in the best E-map. All the hydrogen atoms were geometrically fixed and allowed to ride
on the corresponding non-H atoms with C-H= 0.93-0.94 A and Uy, = 1.2 U,y(C), except for the
methyl groups where Ujo(H) = 1.5U,((C). The refinement cycles converged the structure to a
final  R- factor of 0.0513 (WR (F?) = 0.1128) for the 2862 observed reflections. Residual
electron densities ranges from -0.271 to 0.270 eA-. Atomic scattering factors were taken from

International Tables for X-ray Crystallography (1992, Vol. C, Tables 4.2.6.8 and 6.1.1.4) [7].

An ORTEP [8] view of the compound with atomic labelling scheme is shown in Figure 1. The
geometry of the molecule was calculated using the PARST [4] and PLATON [5] software.
Crystal data, along with data collection and structure refinement details are summarized in Table
1. Selected bond lengths, bond angles and torsion angles are given in Table 2. The geometry of

intra and inter molecular interactions is given in Table 2.
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Table 2: Crystal and experimental Data.

Chemical formula Cy6H9CIN,O5S
CCDC No. 1471798
M, 474.94
Crystal system, space group  Monoclinic, p2,/n
Temperature (K) 293
a, b, c(A) 9.9462 (7), 15.4122 (9), 15.2477 (11)
B(°) 96.432 (7)
V(A3) 2322.7 (3)
VA4 4
Radiation type Mo Ka
i (mm1) 0.29
Crystal size (mm) 0.30 x 0.20 x 0.20
Tinins Tinax 0.625, 1.000
No. of measured, independent
and
observed [/ > 26(J)] 10516, 4546, 2862
reflections
Rint 0.041
(Sin /A ) max (A7) 0.617
R[F? > 206(F?)], wR(F?), S 0.051,0.113, 1.02
No. of reflections 4546
No. of parameters 311
No. of restraints 0
APmax> APmin (€ A7) 0.28,-0.27
Cl
CHO
/ \
N \ N B
SO, =
OMe
Me  7e

(CCDC-1471798)
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Figure 2: ORTEP view of the molecule with displacement ellipsoids drawn at the 40%
probability level. H atoms are shown as small sphere of arbitrary radii.

Figure 3: A dimer formed by intermolecular C-H....O hydrogen bonds
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