Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2021

Supporting Information

Synthesis of Selenated Tetracyclic Indoloazulenes via Iodine and Diorganyl Diselenides

Khin Myat Noe Win,2 Amol D. Sonawane? and Mamoru Koketsu*-2

“Department of Chemistry and Biomolecular Science, Faculty of Engineering, Gifu University, Gifu 501-1193 Japan.

List of the Content:

HNMR and *C NMR Spectra copies 2-45




aouepunge

=]
oT'9
s
< R
pi
SO'v
—
00t
[ o
o~
00'¥
— J
= [ o
o
4
R
S
[ o
(Yol
o
({=}
R
2
[ o
==}
[0}
n
(0]
o
QW !
=)
o
=1
T T
oo€e o'oc (o]

0000

—§92°L

X parts per Million : 1H




S
D N eSe

€0

co

To0

(0]
aouepunqge

WMMWWWW'

100

— 969°ET

200

—82Ll22

— VTO'0E
—2ST'ee

30.0

40.0

50.0

60.0

70.0

S08°9Z
=" 6z112

o Nesvis
8

190.0 180.0 170.0 160.0 150.0 1400 1300 1200 1100 1000 900
X parts per Million : 13C

200.0




20.0

10.0

S
P

4.00
4.12

| \ L d\h

abundance

L L e e B e e B e e B S e B B e e e
100 90 80 70 6.0 50 40 30 20 10
N ®ONMLW VOHN®M® Y © © 0o M
~ MmN O OO CWOMN~NOWL ST M — O N 0
N 0000 ©NNNNNNN e oo ®
~ NN Aoddddddd Ho0o0o

X: parts per Million : 1H

o -

0.000




1.0 2.0 3.0

abundance
(o]

S
AP Cgg

" ) el - Ll " - " ok st FINPEETY o b P "
Lid Y \ T L L) T T bkt L A el oy e " s T
T T T IRBARE T T T T

X parts per Million : 13C

140.0

LA AR LA LA
1300 1200 1100 100.0

900

oo ]
S
o

77.470 N _ ¢

77.155
76.831




Lo o000

N
0

zZT'9 . 2

X: parts per Million : 1H

aouepunge




[o]

abundance

0.2 0.3 0.4 0.5 0.6 0.7 0.8

0.1

MMWMWMWWMWWMWVWJMWL iy WWWWWM

R S—

180.0 170.0

X': parts per Million : 13C

150.0

146.047 —

110.0

N
o
-
o
bl
-

o
@
©
<
)

90.0

88.383

80.0

AN
>

77.453
77.329
77.129
76.805

140.0 130.0 120.0

37.997

10.0




abundance

5.0

4.0

3.0

2.0

1.0

]
-
)
r; ©
o N o
s gl ] [e
N N N
o o s
e e e
o e —

|
ml
)

ML

! LuL,”L

3.00

ot

3.00

e/

W

|l

A_JL

A

10.0

X' parts per Million : 1H

9.0

8.0 70 6.0

s

50

40

3.903

3.619 —

30

20

10

0.000 — <




0.4
P

0.3

0.2

0.1

abundance

ol

149.375

147.086 —
139.733 —
136.805 —

X : parts per Million : 13C

130.0 1200 1100

-~

92.685 —
88.498 —
77.43.
77.110
76.786
56.070
55.870
37.873 —




oo'T

€0°L

oo'c

L

[ o oooo

0
X': parts per Million : 1H

. : . 0]

souepunge

10



0.8

0.1

abundance
0

0.6 0.7

0.5

0.3 0.4

0.2

180.0 170.0 160.0 150.0 1400 130.0 1200 1100 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

NS A

77.451
77.136
76.812
37.911 —

@ o
o ©
@ N
< ~
o) ©

0 TOOYTNWDOUNOT DM
< TOMONMODYINOIRRD
Q 1ML ORMNHONO AN NN
© CYTNABONGCHO NP D O
< OOONONNNNNNNN o
- Adddddddddddd oo

X : parts per Million : 13C




oo'e

[ o o000

10

\
20

—_¢g6ege

oT'e

10¢

20T

JM’

6TV

14°K4

9T 2

soe

S0'c

Ol T

) thMu Il LM )

1
X' parts per Million : 1H

0]
aouepunge

12



abundance

1 TR TR T bty abindlali y bl bk il bk " " ahaly l..u Ay

180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0
|
2NN AN
¢ B885R88NERNERY ! S 05 NN 5 s

X parts per Million ; 13C




€0¢c

00T

102
02
. 00<C
cT'e

TO0'C

00'¢c

oo'c

10T

: o¢c

[0]

aouepuUNQe

o — 0000

10

30 20

40

70

=N —

-

S8Y°9
ov9'9
SE8'9
1589
6.8'9
2869
TOO'L
0co'L
LL0°L
680°L
660°L
cITL
vrTL
€9T°L
08T'L
88T 'L
S6T'L
voc'L
oceL
vve L
ceceL
el
6EV'L
86 L
v88°L

X parts per Million : 1H

14



abundance

I | -

180.0 170.0 160.0 150.0 140.0 130.0 120.0 1100 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 0
PN SN R RN w
S RBYABSANERERRIB®A & 3 I3 8

X parts per Million : 13C




Ty

60'v

60°€

L

A

g1
SO'T \w
L ———
I —
TT —
T

JLJL\J

L=
—i

2.0

5.0

[ o

7.0

8.0

A\

oe

I L B e e
o¢ 0T (0]

aouepunage

o o000

£88°0
_~ 1160
— /860
-\ g00'T

— 6009

0S99
6€8°9
85G8'9
c10'L
690°L
680°L
= €9T°L
0LT"L
= 08T"L
€8T°L
V6T L
Y02 L
el
- 68¢°L
00ov'L
9TV’ L
VeV L
§2SL
LL9°L
€69°L
8T0°8
8€0'8

X : parts per Million : 1H

16



0.8

abundance

0.2 0.3 0.4 0.5 0.6 0.7

0.1

—

S S

180.0 170.0 160.0 150.0 140.0 130.0 1200 110.0
COONEHNDODNOVONAOORAOAMNMON
OFTONDANAANRANOODIONOWOD MO
DROWOOANNTOOANNARWMIDNHDNNM O
TOOOOUTNNOBINOULNNTOO DD W
IIONONMOOOONNNNNNNNNNN A
Adedddddddddddddddddddddddd

X parts per Million : 13C

100.0

90.0

80.0 70.0 60.0 50.0 40.0 30.0 200 100
an~ o < [
3588 8 ]
NINEY S ®

17



00'€

\w WO ____ 0000

9ceo

209

585°0
- == \k 5090
STT — [ —___zoso
/ Fllmm ‘ » mNho

L0

\Lw [ 8ve'T

. [ £9E'T

gt —_— | \ 0.ET

r —_—S8€T

) B N

6T'T ~ F _\.s8spsT
= |

j 999'T
889'T
902'T

€ELT

‘»W [ = wvzo

cre

T T T T T T
ST ¥T €T 2T TT OT

T T T T T T T T T
60 80 L0 90 S0 ¥O €0 20 TO O

aouepunge

X: parts per Million : 1H

18



-]
o1

60 80 20 90 S0 v'0 €0 zo
aouepunge

o
o
- oo

T .
100.0 90.0

A
1100

1200

0

\ \ \ \ ‘
170.0 160.0 150.0 1400 130

\
1800

\

<

NS

=

\

—

==

€9TVT
JRASRAA

€90°T€E

vv.Lov

€G89
LLTLL
18€°LL
TOS L.

900'TTIT
TCT'TTT
TVO'STT
TEE'8TT
cre6TT
T8L°6TT
L¥8'6TT
S60°0CT
869'TCT
8Ts'2cT
996°¢CT
L¥8'SCT
8€9'9CT
LlVl2T
€65'8CT
S9.°8¢T
8TT'62T
829°CET
96V'EET
TCVvET
SLS'SET
6ZL°9€T
9/L/'9€T
v28'9€T
T2 TVT
STOVPT

X parts per Million : 13C

19



00's

— o
00’ L
ot o[
cO T — ~ |-
T == L
[ o
M \‘1
IT'T __r
= == L
0T r
or O
u F N
w\n/.
o
o
=
<
4
=
[
10T aw‘ [
(X=}
00T or
€T'T _
00'T = [o
-~ —~
_>
60t — = [
20T /u [
- “b L
2 IS
=
Mo
=
I—
~—

o L o o B T B L B T B A B o o
1T €1 ¢1T TT OT 60 80 L0 90 S0 ¥O0O €0 <20 TO (0]

aouepunqe

B AN

€209

6899
1989
6STL
19T°L
2LTL
SLTL
S8T'L
v6T L

zoz'L
=\ sT2'2

6vZL

692,
= \gers
= \vos.

1208
——_ 9608

\

X parts per Million : 1H

20



abundance

0.5

0.4

0.2 0.3

0.1

1800 170.0 160.0 150.0 140.0 1300 1200 1100 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 100 0
e N A o
ZOBRBRREARCRNRRATIARRERELS 3828 g 38 &8 3
THOOOUMITNNAIOONONMANN—TOOD O WL O NI~ © o ~ N [l
EREERRERREERERRRREREREERERE RRRR ¢ s& 89

X:: parts per Million ; 13C




3.0
L

2.0
-

1.0
R

abundance

o

5.09

4.15

3.00

2.17

[N
S o (o
i o |4

|IJ JL_

W LUL

//y/////\\\x\\\ N

mmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmm

nnnnnnnnnnnnnnnnnnnnnnnnn

X parts per Million : 1H

0.000 — <7




abundance

(o]

U mmwwmmwwwmmwwww

180.0 170.0 160.0 150.0 140.0 130.0 1200 1100 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 100

= AN

DONDAND M DO D T NOOWAONNT OO Yo00© o
DOOANDHOLNL O hwmwow NOOORYTONT OO OO <
TROOQWONONNTR QAT AN NACOAROATNM O AR @
momwmm¢MNNﬁmwwmhmommwﬁommww¢ﬁo NNNG =]
SITONNOMOMONONNNNNNNNNNNNAATdd A NI I
AT A A A A A A A A AAAAAAAAAAAAAA A A

X: parts per Million : 13C

23



abundance

2.0 3.0 4.0 5.0
L L L R

1.0
L

2.05

6.04

3.00
3.04
3.05

X' parts per Million : 1H

ooooooooo
mmmmmmmmmmmm
mmmmmmmmmmm

nnnnnnnnnnnn

0.000

24



abundance

o

N

A

180.0 170.0

X': parts per Million : 13C

149.694 —
77.441
77.327

70.0

77.117
76.802

—

56.246
56.179

40.0 30.0 20.0 10.0

40.161 —
8.992 — —

25



vO'T Mu L
T = |
_lis
— [
1 le
[
zo'e J
- Ty [o
00'e \b/ FS
= [
o
[w
90'T
- Lo
[©
0T L
e
60'T q
—
£TT ) [ =
. T
1T9 — ~
e
soe BN

8.0

=N

—
oe

—— T
(o4

———
oT

(0]
aouepunge

[ zese

850"

= —  €I6'S

2599
0,89
888'9
2eo’L
TST'L
9ST'L

2 _/)/, 99T°L

VLT L
6.T°L
€8T°L
T0C°L
ote’L
oce'L
1s2L
61V L
015,
T0L°L
v08°L
9€8°L
8G8°L

X parts per Million : 1H

26



v.6°0TT
860'TTT
TSTTIT
TSS'STT
66T 9TT

Fo

LS W\ X
Fa €.1°8TT
£ 692°6TT
£ N 8TL'6TT

v6L°6TT

re €T0°02T
LS = vroter
i

j €zr'8etT
60£°62T
T 6852ET
N 9/8°€ET
M 9TT'GET
/ 80L9ET

0L0°LET

E N T8 THT
' evoovt
ES . svoerT
L w0

1

AR
160.0

| | . | w0 70 60 S0 40 0 20 100 0
\ A I .
Re 5% e &z 8 @

170.0

180.0

90 S0 0 €0 20 TO0 0]
aouepunge

27

X parts per Million : 13C




2.0 3.0 4.0
L L1 M

1.0
R

abundance

6.08

1.03

M

5.08

o
o
“

X parts per Million : 1H

mmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmm
HHHHHHHHHHHHHHHH

hhhhhhhhhhhhhhhhhhhhhh

3.00
3.02

206

1.03

3.615
0.000




abundance

O?l 0.2 0.3 0.4 0.5 0.6 0.7 018 0.9

(0]
|

b L L

180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 50.0 40.0 300 20.0 100

=== ) N\ A

=

56.137 ~—_
55708 —
40.505

X': parts per Million : 13C

29



Ayi

oo'e
oo'T
oT
0T
or
14
sz
20'S
€0'e

Lo 0000

L[S __ 1660

0o

aouepunage

X : parts per Million : 1H

30



0.1

abundance

NH

{ K
—Se O

] 4h

1 cl

0.3

0.2

180.0 170.0 160.0 150.0 1400 130.0 120.0 1100 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0

\

NS
\
S
039 &
—
7
;
7
N

77.422
77.308
77.107
76.783
40.275 —
8.830

X parts per Million : 13C




[ 600°0-
g — 0000

— o =—
[ — < sooo0
L 090
60 L 670
F = 96v°0

L0¥ Ot 999°0

| =omo
r - 0.0

Fo ¥92°0

=]

[ e
N z82'T
A = L

L —~ .621T

[ 1€9T

. L v89'T
vot ) —— oorT

L I/ 22l T
F o l2LT
r

0SL'T

3.0

0T 00 Yo wues
«©

S69'9
169
2s0°L
L9T°L
8LT°L
S8T°L
T6T°L
86T L
coc’L
vicL
€L
622,
veT L
SveL
€SC°L
8EV'L
8¢5,
90L°L
A 7AVA
L28°L
810'8
oro'8

90°L -
-

g ‘ 8 ‘
*J\ |

aouepunqge

32

X : parts per Million : 1H




\ \ \ \
160.0 150.0 140.0 130.0

170.0

180.0

T0

aouepunge

2
[=]
I
—

—29¢geT

—9GG'¢e¢

—§9/.'82
— 9T0'TE

—OTv'or

YR
— 1ot

S ONGzvlL

PPOTTT
OvTTTT
812VTT
SvZ'8TT
S126TT
YIS 6TT
LS8'6TT
=/ otoozt
~  eosTer
— eT9zet
N osreet
818'SZT
zse'9zT
102 22T
050'82T
6,9'82T
Y0S'ZET
89V VET
925 VET
v9LVET
867°SET
T69'9€T
0£8°0VT
£0T'SPT

NS

=)

X : parts per Million : 13C

33



abundance

ol 1“ | W‘r“‘m'vw Wuh..uwulw 'L’M UJLJMLJ N

//y////w\\x //l\\\

MHHLOH!DOQ!\NNV\MCDLDV\NI\HODCDNOOCICDO’
mmmmmmmmmmmmmmmmmmmmmmmm

0.000 —— <

nnnnnnnnnnnnnnnnnnnnnnnnn

X parts per Million : 1H




T0

owwmwwwwwWMWWWMwmwwwWWWWWMWWWWWWWMW

aouepunge

\
170.0

T
180.0

146.0 136.0 126.0 116.0 106.0 96.0 Sd.O
NS

1
150.0

T
160.0

— 6090V

€8L°9L
860°LL
80€°LL
cevLL

N

220'TTT
v8ETTT
Z8VETT
90€'8TT
6v'8TT
8T6°6TT
Zv0°02T
680°02T
85T'Z2T
Sv8'ZZT
ovbETT
185'S2T
Gee'9zT
— gsvoeT
812121
95€'82T
£2v'82T
Zv0°62T
0SETET
SSZ'ZET
085'ZET
TeEVET
£55VET
6E9'VET
160°GET
G16'9ET
1T9°0bT
TEZVYT

===

X parts per Million : 13C

35



abundance

2‘.0 3;0 4;0

1.0
S

5.17

1.04

3.08

3.00

L
.
-

100 90
//»‘/%%K\\K\\
ZBEEJ88REREE8ERE55S

X parts per Million : 1H

o

0.000

36



0.2 0.3 0.4 0.5

0.1

abundance

i

MWMWWWWWWWW

180.0 170.0 160.0 150.0

X : parts per Million : 13C

A

ISYOONYTTOOO T N ©
MOMANMONNTNN N O
QO EHNENNO O <t m
LANN—HOOOOWW O NN
NNNNNAAAAAA N~
L e R R e R e I R |

1200 1100 100.0 90.0 80.0

NS

77.107
76.793
40.485
21.483
8.783




oo'e

ST'E

—9eve

X parts per Million : 1H

38




abundance

0.6

0.5

0.4

0.2 0.3

0.1

o J LMJA ’ m.Ju. T Ay A st ol e okl Wt b AR b PARTTR Y P RTITY] J; e .\ .WW.A‘A ™ 'L“MNWWMWW
) bl VAR ol VN A e Wittt ol U U i kAt L Lt ) bttt b L i L | G Ful b LAl

180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0
I
AN —. AN -
R EEEEEEEN SEREELELLERE RRRE A

X : parts per Million : 13C




Lo 0000

NS
10

20

oo'e T gov'z

A

90'€E

6.0

J
J
I
10
o
©

N AN

|
I
|

70

0% 1

sty

J’U\ .llu

9tz JJ L
>

X:: parts per Million : 1H

o'v o€ o'¢c o'T o
aouepunge

40




abundance

i

180.0 170.0

X parts per Million : 13C

160.0

150.0 140.0 130.0 1200 1100 100.0

N

90.0

80.0 700 60.0 50.0 40.0

A

77.44

77.127
76.812
40.828

30.0 200 100 0

21.578

41



00'€

ITv

e
LI

90T )J [
Ao s S
P —
00'T o
| 4 =
L=
(=2}
=2
I
—
T T T T T T
09 o's ov oe oz 0T 0

aouepunge

— 866G

L6S9
1289
v¥8'9
STO'L
8€0°L
SOT'L
TLTL
08T°L
06T"L
S6T'L
= 902,
112,
SE€TL
882,
S0EL
STV,
8LV'L
299°L
6,9°L
188°L
266°L
6008

S

—

X': parts per Million : 1H

42



abundance

0.9

0.7

0.6

0.4

0.3

; OTZ

0.1

(0]
|

T

I

140.0

180.0 170.0 160.0

X parts per Million : 13C

150.0

144.612

130.0 120.0 110.0 100.0 90.0 80.0 700 60.0 50.0 40.0 300 200 100
o%i({\n\v\r\\l\\\m\m\m\%%mF! 4\>N n ~
CNOONOYIYTHONOIITOND T NI Mo @ [
NNOAONAINANNOOYOYHONMY O N S @
COULMNMMNANDONOOMNTOO DD O NN~ O o ©
RSN R REEEEEE: RRRR ¢

43



abundance

%0 3p 4@ SP

1.0
Sl

(o]

6.01

4.05

2.14

1.01

T

JJ‘UML'M IM MJJLJ

. (- L
" R - - R - o T T
I
//%////\\\\K\ /A\\\
SRR R S R ERE R R R g
NNNNNNNNNNNNNNNNNNNOGOGOGOOOOO o

X parts per Million : 1H




abundance

0.5

0.4
Sl

WWWWWWMWMWWWMWWWMM

180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0

=)

—_

503
389
559
262
937
241
393
335
572
549
025
204
004
670
165
464
327
955

X parts per Million : 13C

W /

77 107
76.793
40.800

70.0 60.0 50.0 40.0 30.0 200 10.0

45



