Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2017

Electronic Supplementary Information
Nucleophilic Ring-Opening Reactions of frans-2-Aroyl-3-Aryl-Cyclopropane-

1,1-Dicarboxylates with Hydrazines

Gopal Sathishkannan, V. John Tamilarasan and Kannupal Srinivasan®

School of Chemistry, Bharathidasan University, Tiruchirappalli-620 024, Tamil Nadu, India

Copies of "TH NMR and 3C NMR SPECLIa .......ouoviuininiiiiiiiiiiiiiee e S2-S51

S1



COPIES OF 'H NMR AND 3C NMR SPECTRA

000°0-

8L6"
966"
710°
6TT"
LET®
GGT”
ceL”
evL”
G08°
4N
4%
8"
068"
6G8°
€ee6”
06"
066°
096°
L96°
cLe”
LL6"
986"
S66°
€00°
¢60°
0TT"
6TT"
LET®
L0G”
€16’
G99°
€89°
coL”
8G6°
LLG®
TLO®
060°
TTT”
eve”
19T°
GLT®
G8T"
S0¢*
cee”
Lee:
9vc”
G9¢”
LLe:
18¢”
96¢”
rre”
066"
809°

[l e . (“IANepNe]

I i e o e o e e e

OO WO PP PO MHONNNM MMM O O

N
W

|

J

ppm

10

o
12
-

oo
<\jo
ol

|

~ (o
58
<

ﬁ
S
N

S2



90°€LL

Nw.m:/
€1oci
314"
6L'L¢cl
aLeel
88'8¢C1
90°'6¢C1
arect
96°LEL \
a0ovl \
Sy'evi

86'GV1

€TLIL~_
LT89L

ppm

T T T T T T
180 160 140 120 100 80 60 40 20

T
200

S3



9€0° T
PS0° T
TLO'T
PLT"T 1
261" 1
012" 1T
LSZ° T
V6L €
908" ¢
g98°¢
518 €
€88°¢
268" €
T06°€
0T6°€
826°¢
9L6°¢
766" €
210" ¥
020" ¥
920" ¥
620" %
80" ¥
960" %
VL0
ZET ¥
0ST'¥
651"
89T ¥
LLT ¥
S81" ¥
V6T ¥
€666
8TL 9
9€L"9
¥SL"9
SE0° L
550" L
950" L
6L0°L
0€T L
8rT L
691" L
S6T"L
8TZ L
8ezT L
€5z L
TLZ°L
682" L
sze'L
PRETL
z9¢e°L
679" L
899" L

7b

L I L L L L L B L B L L L B L L B AL AL

ppm

10

11

o
<
)

|

Q|
el
-~

|

%
212
)

.7

00

s

DO~ |—|O|
2N =22
—|NIO|N|N ||+~



g6'LEL \
00°L€1
ge'LEl \
evevl
€6'avl

81291 ~_
0289

ppm

T T T T T
180 160 140 120 100 80 60 40

T
200

S5



410
0LO"
L80"
O6T"
80c¢”
9¢cc’

LG

geL”
68L"
108"
8L8"
L88"
968°
G06°
€26 °
840
986"
700"
800"
710°
0¢0°
6c0°
1€0°
LEOD®
9v0°
670"
790"
9GT"
eLT”

c8T

TeT”
00c”
LeG”
ceS”
6EL”
LSL”
9LL”
reL”
918"
1€0°
160"
8rT”
991"
88T"
vve:

LS¢C

99¢"
eoe”
Tce:
€qe”
cLe”
06€t”
€99°
189°

LOLW S <O NN A A A

v

e

7,

O

[ e e el ol e e e L )

A A

e
50 45 40 35 3.0 25

T

R e
90 85 80 75 7.0 6.5 6.0
N

T

9.5

R

™0
el
~—|™

o

2

< [0 N|o|s
clemeeeele
N~ |~ N[N [~

n
fq
N

S6



ao0cel
vv.nvrx
86'g¥1
L1'6GL —

627291~
ze'89L

ppm

T T T T T
180 160 140 120 100 80 60 40 20

T
200

S7



7d

L L B L L L L B L L L R L L R B R R B

T

B B L B L L L B L B R BB R

ppm

10

S8



mm.m:/
86°SZ1
£8'221
R.wﬁ/
28'82Z1
60°621
Z1'62L \
6511 \
8peet \
ve'gel
S0°Ehl

06'svl

90°291 ~_
12’891

ppm

20

40

x x x x x x
180 160 140 120 100 80

x
200

S9



8L6°0
966°0
PI0°T
8TT" T
9¢T° 1T
€EGT T
90¢°¢
0cL ¢
ceEL™E
GI8°¢
re8 e
€e8°¢
1G68°¢
898°¢
086 °¢
8G6° ¢
L96" €
9L6 "€
980° ¥
680°F
€60 ¥
7OT ¥
AN
0cT ¥
0€T" ¥
8VI ¥
9LV " S
799°9
18979
669°9
186°9
000" L
6T0°L
7LO L
Te0" L
60T"L
9FT°L
T9T°L
LLT L
Gce L
eveL
Qv L
LLZ L
vec L
T1E€ L
€Te L
68G°L
LO9" L

o ===\ TN —— &=/

Te

I B I B B B B B B L B B B B L B BB SR L E A N B L B B B B B B A

ppm

3

(=
o
-

4
-
|

|

00’

-

|

oo
|2
s+

*j
N
o

Bl

oo
o (v
NN

10

S10



7
Mwm%

ST L9~ _
1Z'891L

ppm

x x x x x
180 160 140 120 100 80 60 40 20

x
200

S11



268°9—7;
Em.@\

¢00°L
TC¢0°L
GET'L
€qT"L
SLT L
vic L
0cc L
8¢C L
cec’L
GECT L
€GC L
9LT L
€6C L
9€e" L
reeEL
009°L
€9 L

7f

L L A |

T

L B L L B L L L L e B L B L

ppm

10

LLE

o0 (I~
o
o«

-

-

|

-

|

| o|Mm|N
o= (e
N

|

<
-

o

[{2
o
N

-—

o~

N

(3]

-

S12



€8'TL)
mm.vz/
mw.w:/
B.vﬁ/
N_‘.@NF/
19°L2)
iz f
1062}
60'62}
z1ovl
8.3\
90°9}
2209k —
YT L9b~_
2’89k

W v

LI

L

ppm

T T T T T
180 160 140 120 100 80 60 40 20

T
200

S13



970" 1T
790°T
¢80°1
L0C"T
vee T
v T
LGL €
89L"€
€L8"¢
¢88°¢
T68°¢
006°¢€
816°¢€
9¢6°¢
986°¢
66" €
866" €
700"V
¢e0 v
T€0" ¥
or0" v
€0 v
6v0° ¥
190" ¥
0L0" ¥
6L0" P
880"V
90T ¥
very
781" ¥
c0c v
01" ¥
01C'¥
8CC' v
6G°§
86G°G
€GL"9
TLL™9
68L"9
6T0°L
80" L
LyT L
G9T"L
L8T L
GCe L
veL
0G6¢"L
G9¢°L
8L
T0€°L
9¢e"L
8reE L
T6G°L
¢19°L

79

L L

T

[ L B

E

L L L B L B B R L AL

L |

T

10

B

ppm

-~

g

0

gl

|0 |0
N
~—|l—lo

0 [©
e
~ |

s

(=3B
2
N[~

uﬁh
-2
~— |

|

~ o
SN
o<l

S14



o—

26°¢l
80yl v

60°L91 ~_
S1'89L

ppm

T T T T T
180 160 140 120 100 80 60 40 20

T
200

S15



L

ppm

10

<
<
-

— |
oo
AN |~

O [~ =
JFH
N[N |~

-
<
o

S16



90621
A4
LISyl —
6091

TN
€209 —
97191 —
ve'g9L -

ppm

T T T T T T
180 160 140 120 100 80 60 40

T
200

S17



790°T
¢80°T
660°T
80C"T
Gce'1
eve'l
708 ¢
rI8°¢
8L8 €
T06°€
€To ¢
T¢6°¢€
8C6'€
6 ¢
€96°¢
G66°€
€10 ¥
reE0 v
oy
690"V
8LO" T
880°F
7607
TTIT° ¥
6CT ¥
orT' ¥
89T ¥
981" 7
S0C ¥
(RN
vee v
0€C’ v
¢96°§
106°9-7

1L

i

Br

7i

ppm

41}

1442

_S59°¢

L L L L L B B B A |

<

~
2
-~

5

L B L B S R EL L

T
7
ocj
€l
<l

:

8
f,m
S|
NN

10

L I L L

S18



veLLL
99viLlL
YA 14
Le'9C1
00'8¢l
$6'8¢Cl
co0'6¢cl
9l'ecl
S9'LEL
G6'LEL
09°6€1
(A4 40
98'9v1

L9~
81'89L—"

BESSSS

ppm

40

T T T T T T
180 160 140 120 100 80

T
200

S19



990~
€80°
T0T"
vic
ree:
ovc”
9€q-

—

—
A

NNz

—

c8L”
coL”
8¢8”
9L8"
re8”
0ce”
86"
GGe6”
966"
¢00~
L0O~
LcO-
gGo-
9L0°
pOT"
cctl’
6eTl”’
CLT®
T6T"”
60C"
gee”

DL IS TONONNOMONM
I

qTE”
68G°
609"

vZG " \
ZL8°9
wmm.@/.
9T6°9
omm.h/
owm.w/
mmN.PW
182" L
862" L

L

L

L

Ppm

1.0
o

.7

o
™

3

|

o
™

25 20 1.5

3.0

3.5

S20

:

|

6.0

6.5

<

-7

o
<

i &

| |

N

™
~

7.5

.

8.5

9.0

9.5




vL0LL
2847
1 74% AN

ge'9cl /
LS L2} %
8Ll —
16'8¢C1 \
9aL'iel
mm.mmv\
vaevl
LIVl

€€09L —
20° 291~
0L'89L—"

ppm

20

40

T T T T T T
180 160 140 120 100 80

T
200

S21



91T"
eeT”
TI6T"
LEC®
vae”
cLe”

L68"
906"
TLO®
PIT”
eer”
I6T”
9LT®
voT”
LTC”
vee”
¢Se”
8LC®
Lec:

088"

LvL:
TLL”
8G¢C”
Log"
9¢e”
Lev:
166"
109°
e’
Svo°
a8e”

T <o ON)

ppm

S22



‘a9L-/
¥6'991
owNw_‘\

ppm

T T T T T T
180 160 140 120 100 80 60 40 20

T
200

S23



|

L e B B e e e B B L L L B

€TT T
TET T
orT T~ -
vec 11 B
4 TAN!
69¢°1

A

"

L

60€ ¢C— -

€88°¢
€68°¢
060" ¥
Iy
0€T"¥
8717
991" ¥
SN.WW
LTT ¥
SYT Y
€5T°7
292"y
LTy
682" ¥
T€8° G~
P9L"9
88L"9
€T L
6T L
61" L

SN.P/ - _
€17 L
STyL
LLS"L
586" L
566" L
120°8
770°8
18€°8

71

ppm

S24

(=4

10




ppm

180 160 140 120 100 80 60 40 20

200

S25



121°1
811
961" T
Srz°1
€97°1
182°1
86" 1
68°¢
678°¢
750" 7
290 F
0L0"F
260 %
20T %
2117
611" ¥
€T b
LET' T
671" ¥
LST" ¥
L9T"F
9LT" ¥
P81 ¥
61" 7
112°7
922" 7
A
€57° 7
292" %
1L2°7
082" %
682°7
188°G
988°G
ceL 97
LSL*9
652 L—F
608" L
STE L
876 L
TP L
9Ge" L
98" L
L0V L
605" L
0£5° L
920°8
€£0°8
050°8
950°8
18¢°8
L8E"8

A

NO,
7m

ppm

T
0

3

)
.
-

4
3

5

[zl
-—
-

5

T
7

=)
N2
i

T
9

10

S26



vesLL
oLeel
S0'9¢C1
€0°L21
62'8¢1
8¢'8cl /
20'6Cl —
€9°'6¢}
9.'6¢Cl
g.mmv\

[A:AY

LE78¢E1
18'8€1 \
1eeslt

ppm

T T T T T T
180 160 140 120 100 80 60 40 20

T
200

S27



60T" T
LCT T

ppm

SPT°T
¢sC 1
oL T
L8C T

S6£°¢ _ _
688°€

668°¢

880° ¥
Le0 ¥
€e0T" v
STIT ¥

TCT ¥
el v
6ET ¥
8r1T V¥
09T ¥
9917
P81 ¥
68T ¥
reT v
00c" ¥
S0C° ¥
vee v
Eve v
19¢° v
0LC ¥
88¢C' ¥
AR
LCT"9
L06°9
9T6°9
6T6°9
8C6°9

S28

796°9
886°9
700" L
TTI0"L
6cC L
8rc L
T9¢°L
verv L
PIG L
760°8
00T"8
LTT"8
7Cc1°8
¢Iv"8
8TV "8

7n

10

S I B I B I I L B B L LA




SLEL~_
16'€L—
96’1z —

§50'¢ccl
€6'5¢l
[AATA
€8'9¢1
68'9¢1

96°9¢1
wNNN_‘\
88'6¢1

NN.RF\
61°8€1
0L'6€1

LS°0VL
eyl
8Y'egl

ﬁ.mﬁ\
99°/91

ppm

20

40

x x x x x x
180 160 140 120 100 80

x
200

S29



i\

Iz

10a

S30



L1L°00L —

10a

ppm

40

w w w w w
180 160 140 120 100 80

w
200

S31



7.842
7.838
7.824
7.408
7.404
7.397
7.391
7.387
7.375
7.372
7.354
7.284
7.266
7.247
6.574
3.852

\N%//

_N
N
Me
10b
{
I
.7
|
M 1
10 9 8 7 6 5 4 3 2 1 0  ppm
| (9| o e
- |©O|© o (yr]

S32



€9°LE —

0€coL—

29'sZL
E.E/
E.mﬁ/
E.wNFW
08'821

NEQ\
95°€€)

AR A
€5°06L—

ppm

x x x x x
180 160 140 120 100 80 60 40 20

x
200

S33



NOHNWOWAMMLIO O WO O™~ oONTONM™O OO ™M w0~
L ONLD OO0 TON AN WO O™ NNO N O ©
WWWOLFTMNMMMNM®MMA O VoY OO WL O o O ©
[ e e e o el o LOMOOMM®O NN oo o

EtO,C
2 .Me
_N
H
11
I ]
I
I
Il JL
10 9 8 7 6 5 4 3 2 1 0 ppm

<
o

PY. Y™
2.04 —
1.03>-
3.00~
1.00 -
312-

S34



G9°€L—

29'87 —
€02 —
15°8€ —_
166

€0°C9—

YA

5.5/
S.wu_‘/
mh.wﬁw
80°0E1
25'ZEL \
91'GEL

sg'syL-

€865l —
96’ ¥9lL —

ppm

x x x x x x
180 160 140 120 100 80 60 40 20

x
200

S35



a0 AN~ O TTOMm ML oo wWo Wwo N O~
Lo S ANCOINCIANCITO I p RNe I Te) — O O~ OO — O ™~
~ QO IO M™M OO oI~ OO O 0O
a0 [ e T MMM [eNeNe)

EtO,C
_N
H
12a
\
\
‘\
! il b
10 9 8 7 6 5 4 3 2 1 0 ppm

:

1.05 —
3.00 =

S36



L9'€L—

cT'8t—
ev'ee—
6686 —

61L°C9—

Ge'9ZL
61'821
ww.wﬁ/
69'821
Nw.wﬁv
€Z°0€1L \
96'LEL
y0'sEL
16°9VL e
06091 —
90'¥9L —

ppm

w w w w w w
180 160 140 120 100 80 60 40

w
200

S37



LS6°C
€L6"C
989°¢€
coL ¢
968" €
Ive "¢
0G66°¢
6G6°¢€
896°¢
8L6" ¢
986°¢€
966°¢€
€00° ¥
PI0° 7
€Cc0° ¥
ce0 v
0v0° 7
096°9
¢86°9
S0eE"L
TTE L
cce L
Lee L
oce L
eEveE L
rGeE"L
L9E" L
€ELE L
G8E"L
0e€ L
TLL L
€oL L
G8L"8

N T e e———

0]

EtO,C,
NH
_N
H
12b

o s

b

S B L L R B L B BB S B B B S B B BLNLEL B B B S EL EU S A B Y A e

ppm

10

10’k

S38



99°€l —

02°'8¢—
€6°¢C—
00°6E—

eY'ss—
cL’e9—

mo.wﬁ\
S.NQ\
09971 —
06091~

L7191 —
6L 9L

e

|

pPpm

w w w w w
180 160 140 120 100 80 60 40

w
200

S39



—9.121
7.774
7.753
7.426
7.404
7.374
7.369
7.358
7.347
7.343
7.330
7.311

EtO,C
<
_N
H
12¢ ©

I e e B I L B B L

I
10 9 8 7 6 5 4 3 2 1 0 ppm
58s 28 9
AN [N N [

540

L B B A B L

1.00 =



99l —

¢6’'Lle—
62°CE—
90°6€ —

cLsyl

v6°091L —
L0'y9L —

ppm

20

40

w w w w w
180 160 140 120 100 80

x
200

S$41



0vo-¢
960°¢
8L8 €
768" €
TLe" €
086°¢
686°¢
866 ° ¢
L00" ¥
9107
Gc0' 7
reE0" ¥
€Evo' v
cs0° v
T90° 7
0LO" ¥
8EE"L
rreE"L
0GE" L
09€°L
€9¢e° L
cLE" L
LeE" L
607" L
ccst L
9¢S° L
9€G° L
SvGL
066" L
¢96° L
TG68° L
L98"° L
8LB8"L
006°L
€Co L
G86°L
066°L
L0008
TT0°8
€ec’8
0L8"8

_—

N B I e B B I I B B R BN AL

ppm

10

o
*j
wn

«To
(\1.1—
™| |N

N~
qj/o_
b il b

Bl

542



0L€L—

01'8C—
L9°CC—
206 —

GC'C9—

ppm

w w w w w w
180 160 140 120 100 80 60 40 20

w
200

543



~ N~~~ oW OO (N oo N WO O O — < O 00
— O O < N LM M AN N O LU M — O [e)) o O <
N ~ O MM AN NN O O O O WL oY 0O ™ o O)Y O
()} [ e B B Sl B I FTOOM N N N O O O
EtO,C
O N
_N
H
Me
12e
I
J- \l‘ Il I
10 9 8 7 6 5 4 3 2 1 0 ppm

3.05 =

T

“7
-
<

1.94 =

| &

S44



8l€L—
Wie—
1£°82—
9L 18—
€186 —

62°C9—

m«.mﬁ
Nw.wﬁ
E.mﬁ/
09°62L
18°0EL -/,

mN.Nm_‘\
6L°VEL
9g'0v1
6V 9viL

G8°09L —
ELVIL—

ppm

w w w w w w
180 160 140 120 100 80 60 40 20

w
200

$45



OOYN OO WOWOHYODY OO [™ O < IO OO ONW W00 T W A O 0
OMM VOV N> M O~ OV OTITN OO NM o~ O
MO <F T NN ocNoNoNolNoNoNoNoNo Nl o lNolNes) o) O)Y O
[ I e e B T S B B T S A Rl A RN UEE N AN AN U N AN AN UG S TG S B A RGO BN A QN [oNoNe)
EtO,C
NH
Me |
_N
H
7S
12f
I
I
\
\ 1 y ! I j
Jy Lo
10 9 6 5 4 3 2 1 0 ppm

4 g § W 8

546

3.03 —



WLeL—
ie—
vy'8¢ —
eeceE—
8Y'8€ —

L1'C9—

1AVXA
cegel
Nh.wN_‘v

6.'821
LE621
9L'8EL—

S6°6€1
mc.mvv\

98°091 —
ool —

ol b

ppm

w w w w w w
180 160 140 120 100 80 60 40 20

w
200

S47



N~ O~ T MM MO~ N o ~ o N = < 0D 0 O
NOM AT~ NOS LM O < N o D MO N O < N o
ST OMMMOMOMNNNN A ) o oy oY O ™ — o
I i e e e e e e e il e e s < Mmoo m o~ —

/
X
ya
AN

Me

L L e B T L e B B L L L B B B S |

10 9 8 7 6 5 a4 3 2 1 0 ppm
SREREE I
NN~ N NN - <

9

1

6.19 =

548



y6'€L—
e —

€96V —
a9 —

¥8'9.
oF.RV

8v'LL /

19LLL
[AR*147
6,921
L'iel

4414}
R.wﬁ/
2821 -\

10621
YA 14

mm.om_‘\
GTeel
¥6'8€1
yo'ovi
SL'evl
yeest

165891

. -

||\H} |

ppm

T T T T T T
180 160 140 120 100 80 60 40 20

T
200

549



2.340

Me
/AR
_N
N
9
AJJ\ ) |
1 10 9 8 7 6 5 4 3 2 1 0 ppm

2.02

S50



6€'Le—

e — Lt

RN

ppm

x x x x x
180 160 140 120 100 80 60 40 20

x
200

S51



