AN EFFICIENT SYNTHESIS OF (ARYL)(4-(2-(ARYLETHYNYL)-
PHENYL)-1H-PYRROL-3-YL)IMETHANONE FROM THE REACTION OF

(E)-1-ARYL-3-(2-(ARYLETHYNYL)PHENYL)PROP-2-EN-1-ONE AND
p-TOLUENESULFONYLMETHYL ISOCYANIDE

Zhongwei Sun,! Chengkai Wang,* Fang Li,* Zifeng Zhang,?* and Liangce Rong™*

1

School of Chemistry and Materials Science, Jiangsu Normal University;
2

School of Life Science, Jiangsu Normal University; Xuzhou 221116, Jiangsu,
People’s Republic of China

E-mail: zhangzifengsuper@jsnu.edu.cn; lcrong@jsnu.edu.cn

Table of Contents
1. Copies of NMR Spectra of COMPOUNGS 3........cceiiirieiniirieise et S2

2. X-ray Tor the COMPOUNG BB......cviieieierieieee ettt b sre e s nre e seereeneenee e S15

S1


mailto:zhangzifengsuper@jsnu.edu.cn

91—

SO
0589
9589
9680
816'0
6’9
0969
296'
816'0
196'0
L66'
000 L
PEl ¢
LE1L
1L
951" 11
1414
Sl
[4ealh
Bty 3
05T LF
SET I
T 1
6 1
852" 1
992" £
892" £
9.2t}
g.&
S6L' £

wmm.L

LES'6—

6.80

6.90 6.85

7.00 6.95

.25 7.20 7.15 7.10 7.05
1 (ppm)

7.3 .30 T

40

7

4.0

4.5

5.0

f1 (ppm)
Fig 1 '"H NMR of 3a

5.5

6.0

u\;.a
60
060 |-
00T
Lows
187
96'T

OPR9L
mo—.nnw
€8p'LL

BU'6G8~
686’16~

896G
LS8STL

pizozi—
989°ETI~
€8T LTI~
£99'8Z1—
T96°0€1-"

opE'LEl—

09985 1—
0L 91—

PIE8][—

BEISTIN
LRSI

pizotl—

oum.vm_-\‘
£6p°9T1—
968" LTI

NNN.WN_M

e 0El—

ove'LEl—

—

18

124

134

14 12

116

120

122

130 128 126

132

136

138

£1 (ppm)

ads

ah

T T T T T T T T T
170 160 140 120

190

£l lgim
Fig 2 *C NMR of 3a

120 110

150

180

0

S2



089" 1—

£8'9
mmwdk
916'9~=

680" L—
00z’ i—
10847
owm.u\.

obL'L
SSLL
194°L
SLL'L

TER'B—

€89~
SER'9—
916'9—

680 L—

00T i~
612 L—
e
10° 4~
nee—
LvE L~
99" L

b i~
16" e—

Ts61
860
W01
£1'8
Fart

Fooz

Feeo

o8 (pspn%
Fig 3 '"H NMR of 3b

LWL
mv_.tv
£'LL

L9668~
TRI6—

8ip'061—

N

TPl —
LTLSTI—
zIs9Tl—
GE0'8TI
ma_.mm_./
[4y4:14]

09001 —

96k'SEL

6SETLET—

123

125

127

1flo
fl (ppm)

131

133

139

—

30 20 10

40

80 70 60

90

100
fl (ppm)

Fig 4 *C NMR of 3b

110

120

3

140

150

160

190 180

)0

S3



€L 1—

£06°9
6069
v26'9
056'9
P69
£56'9
656'9
$96'9
PS04
1604
801°L
ST
002"
0L
ove' £
S
2sT 1
86T 11
892" L1
SLT Ly
182

06T L%

s
68—
a0 o[
soce
60L L
e

TIg6—

£06'9
mom.w/
P69

0869~%
SP6'9—
£569/F
%%N

$96'9

P80

_ao.nV
80I't—
Sl _.m.\.

g +6'(

|Me3.

T T
6.90 6.8

.00 6.9

5

7

7.05

10

£1 (ppa)

ﬁvue.—

5.0
£l (ppm)
Fig 5 'H NMR of 3c

9L'9L
6L0'LL
E8TLL

L6E'LL

9S8'88—
Tiv'l6—

08911
L6RE11

£9£911—
SIRBII-7
mS.oﬁ“
cmm.mm_.\

1zrvel
119421
861'8Z1
0Ls'6¢1

m@.mm_w

1eLovl

Th6'091—
0Ty £91—

986'681—

£9L°9TI~C
986'911"

SR8
9e8'811

SE0'0TI—

PoL'TTI~
9T Etl—
z01'vel
1zreel

PST'9TI—

Hnoéen
£60'8Z1
ma_.MN_.V.

81T6TI—
Shi6Tl—

b IEI~
s e

POBEE1~_
LT vl
pigpel/

=

[\

——

124 122 120 118 116

126

f1 (ppm)

128

134 132

136

30 20 10

40

150 140 3 120 110 100 90 80 70 60
£l (ppm)
ig 6 *°C NMR of 3¢

160

190 180

)0

F

S4



91—

prO'L
050° £
950° L
p8I'L
soz ¢
£6T'L
95T L
15T
SSTL
s
162
S6U'L
POg"L
018 L
pIEL
ves'L
826" (1
158" 1
98¢ L1
65
o8 £

SLELNE

81
ch&.\

S9L'8—

Cl

=

[\

£l (ppm)

=560
68T
i8¢
0b'
68T

T
5.0

f1 (ppm)
Fig 7 '*H NMR of 3d

T
6.0

5.5

LS
= =
LS
Lp6l— o r&
e
Ls ]
019'221—
61p' €1 — 5
e
Le
980'sTI— X
©
HE
186921 —
& Fa
698" £T1— &,
4 o
S61'ST1
$90°0£1— =] L2
190 1§1—
&
e
20 TEl— Le
S8L9L~ F&
ow'ee! = L
ppI el [#
mmm.EM == o0
19868~ co0e51/ < ]
e 16—
LS
=y (=3
rs
&
Lrel— ]
019°221—
980'sTl—
698" LTl— - o
- B
wwzsl”
ppI Lsl— 5
MW.E\ LS
£99°L61
= L8
\ i
°
s
= T
4
e S L2
o
=
122061— =
o
L=

£1 (ppm)

3C NMR of 3d

Fig 8

S5



809" I—

900° £
2I0'L
810'L
640 £
£60°¢
690'L
0 i
01Z'L
PIz'L
622" £
[
WL
092 ¢
[
8LL'L
862" L1
A0
e L
ove’ £
8bE' L1
99€" £
08€" (N
98¢ L
S6E'L

POb" £
0sh £
bSh L

814'8—

900
N_SW
810'¢—

600 L—
mmo.h\
%o.h\

L0 L

01T'¢
PIT e
62T L
vmm.n/
L
09" &
:m.n”
8LTL—
86T L—

v_m.ni

e L—

99" L—
-y
owe i/
S6E" L
AR
wd

Cl

809

6.95

7.45 7.40 735 7.30 725 .20 715 710 .05

7.50

£1 (ppm)

180
oo
Wﬂ.m

80'9
oot

o060

T
4.5

: 5.’0
£1 (ppm)
Fig 9 '"H NMR of 3e

T
5.5

6.0

T

6.5

7.5

8.0

8.5

9.0

9.5

10.0

3%
0TS P11~ =
9ELPII E 3
LS
3
©
F= E
155°611— o Y
LS 3
a 3
o 4
e
6%5'281—
995" £21— - 3
e
966'PT1~_ =
S0E'STI—
©
L 85
st g
£16'921 8
PIOSTI~, | o
081821~ = 3
= Lg E
S06'68~— - Fe w5
16— = _
P 3
L3
Ll E
pSp'SEl— - 5
ra
0TSl ST LEl— -
o5l Le —
E 3
1s5°611— —3
mwﬂ.uﬂﬂ LS ——— 4
995°£21 et 1
966'P21 -
S0E'ST
£16'921 .~
p10'821 —F
081'821 4
8L0°051 £
b 1€1
667z E w
\ -
\ p:
3
786 €91— -
860'991— N =
- =
==
S 3
£20061— o
5 3

T
100
f1 (ppm)

: 1410 lé{) l:l:D 1;10 3 1%0 1io
Fig 10 *C NMR of 3e

180

190

130

0

S6



iz 6—

69—

€80 L—

081"~
661'L—

9ET L—
SSTL—
80€'L—
ope'L—
9SE" LT
£9€'L

£ i—
8 Li—
96k L

—00°T

—To'y

20

30

7.40

1 (ppm)

4.0

Fig 11 '"H NMR of 3f

6.0

00T
m\ea.o r

6T
S$8'9

w0t
81T

Frieo

4.5

0

5.5

3
1
3
3
1
o
=
3 .
B —
S 3
06L90
owie) B . :
o °
£01'06~ . .-
LRl LSSPU— - 5. —
4
(2591 o
omoTI > e
106611 =
ISpozly LTl
gegTely vl 3
pes ezl \ o
608'€T1 £4T'8T1 B
SPTINE  PO6LI— S—
25921 - =
ooproziL  SOPOEl— "
o t1f =
866" 1€1—
€428
816°9¢1— -——
£L8261— 3 1
]
98 11— ——
=z
o T
=z
=
m -
68061 — —
3

T T T T T T T T T
170 160 150 140 120 110

180

190

£l l&fm
Fig 12 *C NMR of 3f
S7

130

0



:m.o./
wy R
mwo.mW-
990
6% T—

L16'9
mg.wW.
8W6'9
P8I L
S6l'L
128 &
SPT'L
PoT &
6LT'L
06T L
SOE'L

69€'L

61p'6—

Br

==
opE'L
=

=00

617
=519
s 14
Lot
Aotz

LOT

—

4.0

4.5

sl
Fig 13 'H NMR of 3g

6.0

5.5

pE0'021—
20622~
oL Tel—
8Ip'£T1—
0LL'PTl—
831'921
Sm.@N_M
b0zl
¢

SO\ sy

vereed S_,wN_M
LST8TI

766'68~ pO6'621—

£18'16—
SI6'0E1~_
ST L1~
sse 1€l

pe0'0z! 29 TEl—

205°221

z0L'zel

81p'£21

0£L'pel

881'921

£6£921

b8P 9z

910'821<"

I LEI—=
nmm.nm_.\.

26L'061—

134 133 132 131 130 120 128 127 126 125 124 123 122 121 120 119
f1 (ppm)

135

o

30 20 10

40

140 3 120 110 100 90 80 70 60
£l (ppm)
Fig 14 *C NMR of 3g

150

160

190 180

)0

S8



L0£°T—
£08°T
wOm.NW-
TIs'T

89¢'E—

6604
vol' i1
011't]

P14
[4tara
Atas

612 1
el
872" £
£ET g
95T
Sy ¢
57 ¢
94z 1
[ars
88 L
162 ¢
862" L]
€0

91E' L

615'L

opE' L

988" L

89 11—

660'L
vo_.hk
o1rer
_NE\.
e
2T L—
61z L
82T'L
9T L
€6 L

P8T L
_am.m\\
ope' L

i~
o' L—

986" L~
900" L—

HaC

\

[\

() &

—

oot

960
68T
6T
$6'S

Tore

F£60

10

L5

P 12—

2.0

L9€'6E
o 956§
o S8L6E

£66'6E
L T0T0p
e 1pop

0z9'0p

GELO6~.
15€° 167"

6.0

6.5
f1 (ppm)

Fig 15 'H NMR of 3h

7.0

S0L'021

ezt

919'22!

152521

190'p21

e Lap'otl

2 Bm.ou_/.
689821

Zs8'821

° sl

SO 1pl—

1.5 1.0 10.5 10.0

12.0

6T8'681—

12.5

-
i
o
S
S0L'021— -— a
Hrzel— R S & &
919'221 =]
1€2 K_.“ PR
180°'bZ1
©
Lapotl - [~
105921 @
&
6%9'8T1— — = w
s - L8
009°0£1— -— ]
e B I
£65°TE1— -— i}
-
=3 [—
L8
a
880" LE1— S -
&
L99'8EI— -— -
o
=
SO8' Ip1— -— s
- (PR ———
L3 =
e
—_
=
— o
=z
o =
—_—
Q
ol

g l':'O 1(‘30 : 14‘10 : 1’.‘)0 ] - lé:’olJ 5
Fig 16 *C NMR of 3h

180

190

10

120

150

0

S9



€172~
€567

£8L'9
s
269
0560
SE6'9
6969
650' L
90" L
250
8LI'L:
18141
961" L
002" £
ST
612 L1
84T L
1S £
9T LAE
142 A
€421~
14zt
162 ¢
86T L)
01¢ ¢
pie
R
pee o]

6L0°6—

£8L'9~
w9

Y259
0£6'9
SE6'9—=
696'9—
650°¢
o0’ ﬁW
250°¢

8LI'L
_w_.}.
961'L

ooN.FV
8pe L—
190 LF

ELTL
_mu.n.\
01g'L
LeeL
GEE' L

[65¢
€08 L
08’ &
[

HaC

Fero

00T
H\‘aa.o
£0'T
=660
=0T
9¢'S
6T
0T
0t

—vz.—

4.0

4.5

o oo
Fig 17 'H NMR of 3i

6.0

5.5

=
E
3
80102~ E—
82¢'17 3
.
:
° 3
o 3
SE8611— -— 8 3
o N
01L221— -~ |7
158°€21— - & 3
£8LPTI— _=
©
o 3
999 1— — =
188 £21— &
6L1'8217 g
&
o606~  LBEUI— - Fa ~
So8' 16~ —3
v 1E1— o
895" _m_* - =
862261 £
-
3
SIR6I1 k2
o1zt E
158°€21 &
£8L'pT1 6el'Lel
R10°STI LTTLET ==
opi'sel sseeet g =
99¢'921 E—
£89°921 8TLGEI— — = B
188 e E Iy
895" _.\ B
621 LET - -——
EN.EN =
mwm.E‘\ 4
824651 E
3
z
el g6l — —

T

100
f1 (ppm)

: : 14‘50 léD 14[10 3 1%0 1{0
Fig 18 *C NMR of 3i

180

190

130

170

0

S10



£06°9
016'9
269
15691
P69
1569
29691
£96'9
0L
060'L
Lo0'L
pire
661'L
612'L
8ET L
9L
162 (1
00£°L
SIEL
€8¢ L1
s8¢
Sop' £
€50 L
8 L
(S

[
L'l
cv@.u\

804

16T 6—

Foso

T

4.5

5.’0
£1 (ppm)
Fig 19 'H NMR of 3j

T

5.5

T

T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0

9.0

T

9.5

10.0

110

g
[SUENN %
00'p 11" =
=
L0z L =
POs'8 11—
61L611— - 2
3]
Al =
opeEzi - 4m
pRR'88— 2LEpT— =
085" 16— )
9071 — s
vz’ Lzl
mN_M «
8L pETsTI— =
f 281621 — -
i / 886621 2
POo'811 &
AP o
£60ET— :
12pet am.vm_% P
szl b
sseent/ Torssl— .
Ay 2
oeditel 105°91— =
8EL'0PI—
w =
S96'091— =
SER'E91—
=
o. iy
£5L681—

30 20 10

60 40

90 80

100

£l (ppm)
Fig 20 *C NMR of 3j

130 120 110

140

200 190 180

1o

S11



0L 1—

8169
S
686’9
969
096'9:
L96'9
66’9
L66'9
€00 L
640" L
980" £

812'¢:
£2T L
622" L
€921
8674
692" L
842" L
S8T' L
062" L
L6214
90€" L4
sieef
s
96¢" L]
sepe]

_.yy.u_

91I'6—

8169
SWY
GE6'9
969
0969
nﬁ?@uV
266'9—=
umo.wu\
£00°L
6L0'L—
wﬁws\\
mo_.nuﬁ
[
8ITL
£TTL
mmﬂmun
€L
xmm.nuw
69T'L

m_ﬁu\\

Seg'L—
Sep'L—
oSt L
n@.ﬁ\
1y

109 L—
L=

1 (ppm)

pO'l
S60
=001
=009
=4

90T

Wxno;

0.3

20

25

o) )
e

43 4.0

5.0
fl (ppm)

Fig 21 "H NMR of 3k

6.0 5.3

7.0 6

8.0

9.0

115

PISOTIA.
SE0'LIT E
0LL811—
PO0'0Z1— a
S86'2T1~_
00 €21—
ov1'pel—
a
988521 — T
66971 — &
0£1'8TI~, =
0789¢ st
mm._.:/
e LL b k) —
Pttt 620" €1~
S0T €1
s 161/
186'88— —
v 16— —
OpEpEl
Lap sl a
€08 LE1—
LS6E I~ -
SE9'6£17" 5
2zr8Tl—
opEpEI—
1s'6€1
SE9'6€1
W, \
246091 — -—
b €91 — = S
o =
£62°061— —_

30 20 10

40

110 100 90 80 70 60
£l (ppm)
Fig 22 *C NMR of 3k

120

140 3

150

160

190 180

)0

S12



S 1—

P8 E—

9L
paLo-
P10 i~
102" L—
8L
PIg L

17N
s6L'

EpL'8—

T9L'9~
P8L9—

986’9
mma,cuf
nQu.n//

[AUNA

8W'L—F
SE0'L
0L

'L
102" &
now,nuﬂ
v i—
£LLL
8L
8L
6T L
j{Cars
80" L
ples

HaC

Feet

1061
=i
060
AroL

Froz

T

5.0

1 (ppm
Fig 23 'H NMR of 3l

110 108

12

gl — -
&
PEES T~
opss—  SHESI 1
«
ST8BII_ =
LS0611— o
pecell sz
; 2
06£9L S E
swie/ oE
2|
91£°TI
ohres—  CLEIN %,
parza— oo reT =
<4l LBBrTl—
©
2
&
8L1'8TI— 2
°
=2
065" 1€1~ -
606'1£1-" @
1h9'€€1— P
298'8E1—
W, \
8665 1—
£26'791— =
e
991061 —
oL,
)
fn

30 20 10

40

60

90 80

1 Gom)
Fig 24 *C NMR of 3l

110

120

190 180

)0

S13



89" I—

1org—

006°€
ZI6'E

PS8'9—
866'9—
89T L

4 _m.wV

SE9'L—=
P9 L
689 L
PeO" £
860'L

PEI'8—

Pe8'9—

866°9—
o't

ROyAS
150t/

p81'L—
POz L—
€20 L—
891
RSM
1801~
s
b6L L
10€°L
L0E'
plIEL
9E'L
(o
08€'L
£5E'L

0LE' L

HaC

HaC—0

6.

6.80 6.75

6.90 6.8

7.00 6.95

7.05

10
1 (ppm)

_/

.15

7.20

Foo09

5.5

660
E969 [
10T
=1
0T
L6'0

FLi80

o oo
Fig 25 'H NMR of 3m

1L6'SS
90195

1£8°9L
81 .Rv
99 LE

L0006~
6£5°067

moﬂ.m:
m%.v:W
2730

6L9611—
w'ETl—
918'pe1~"
66" Lel-f
mn.mz\
£48'621

Lpe 1€l

656'0p1—
b il
8L0°GP 1"

£6T°061—

SOTEN—

SO~
(2741 ba

6L9611T—

18 116 114 12 110

120

|

el —
£99°£T1—
918'pTI—
018'sT1—
£65°L21

TS LTINE
£67'8T1—
891'621—
£88'621—
664°0£1—
LpE 1€

8Ip1€1

LSEEET—

HaC

H:.C—0

3]

134 132 130 128 126 124 122
1 (ppm)

136

|

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£l (ppm)
H 13
Fig 26 “°C NMR of 3m

200

S14



Table 1 Crystal data and structure refinement for 3e.

Identification code 3e

Empirical formula CysH15CIL,NO
Formula weight 416.28
Temperature/K 296.15

Crystal system triclinic

Space group P-1

alA 7.000(2)

b/A 12.369(4)

c/A 12.907(4)

a/° 66.522(6)

/e 84.841(7)

v/° 80.425(7)
Volume/A? 1010.3(5)

z 2

peaicg/em’ 1.368

(w/mm™ 0.338

F(000) 428.0

Crystal size/mm? 0.16 x0.13 x0.11
Radiation MoKa (A = 0.71073)
20 range for data collection/° 3.906 to 50.33
Index ranges -8<h<8§,-14<k<14,-15<1<15
Reflections collected 21657

Independent reflections 3610 [Rin = 0.1370, Rsigma = 0.1271]
Data/restraints/parameters ~ 3610/0/262

Goodness-of-fit on F? 1.021

Final R indexes [[>=2c (I)] R;=0.0761, wR, =0.1797

Final R indexes [all data] R; =0.1864, wR, = 0.2451

Largest diff. peak/hole / e A 0.38/-0.38

Crystal structure determination of 3e

Crystal Data for Cp,sHisCILNO (M =416.28 g/mol): triclinic, space group P-1 (no. 2),a=
7.000(2) A, b=12.369(4) A ¢ = 12.907(4) A, o = 66.522(6)< 8 = 84.841(7)< y = 80.425(7)<V =
1010.3(5) A% z= 2,T= 296.15K, p(MoKa)= 0.338 mm™ Dcalc = 1.368 g/cm®, 21657
reflections measured (3.906° < 20 < 50.33°), 3610 unique (Riy = 0.1370, Rgigma = 0.1271) which
were used in all calculations. The final R; was 0.0761 (I > 20(I)) and wR;, was 0.2451 (all data).

S15



Figure 1 The crystal structure of 3e (CCDC: 2161393)
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