Novel Thiazolidinedione and Rhodanine Derivatives Regulate Glucose Metabolism,
Improve Insulin Sensitivity, and Activate Peroxisome Proliferator Activated Gamma

Receptor.

Shaikha S. Al Neyadi?, Abdu AdemP®, Naheed Amir?, Mohammad A. Ghattas®, Ibrahim

M. Abdou?™, and Alaa A. Salem?”

a Department of Chemistry, College of Science, United Arab Emirates University Al-Ain, United
Arab Emirates.

b Department of Pharmacology and Therapeutics, College of Medicine and Health Sciences,
United Arab Emirates University, Al-Ain, United Arab Emirates.

€ College of Pharmacy, Al Ain University, Abu Dhabi, United Arab Emirates.

Materials supplied as supporting information.

Figures S1-S16: IR and NMR spectra of synthesized TZDs and RDs. IR spectra (a), '"H-NMR
spectra (b), 3C-NMR spectra (c).

Table S1: Docking scores of TZDs and RDs into PPAR-y crystal structures; PDB:1WMO,
PDB:1ZGY and PDB:1171.

Captions of figures and tables

Fig S1.(a) IR spectrum; (b) 'H-NMR spectrum; (c) 3C-NMR spectrum for compound 7a
Fig S2 (a) IR spectrum; (b) 'H-NMR spectrum; (¢) BC-NMR spectrum for compound 7b
Fig S3. (a) IR spectrum; (b) 'TH-NMR spectrum; (¢) '3 C-NMR spectrum for compound 7¢
Fig S4. (a) IR spectrum; (b) "H-NMR spectrum; (c) 3C-NMR spectrum for compound 7d
Fig S5. (a) IR spectrum; (b) "H-NMR spectrum; (¢) 3C-NMR spectrum for compound 14
Fig S6. (a) IR spectrum; (b) "H-NMR spectrum; (¢) 3C-NMR spectrum for compound 19
Fig S7. (a) IR spectrum; (b) "H-NMR spectrum; (c) 3C-NMR spectrum for compound 21
Fig S8. (a) IR spectrum; (b) "H-NMR spectrum; (c) 3C-NMR spectrum for compound 23
Fig S9. (a) IR spectrum; (b) "H-NMR spectrum; (¢) 3C-NMR spectrum for compound 29
Fig S10. (a) IR spectrum; (b) "TH-NMR spectrum; (¢) '*C-NMR spectrum for compound 33a
Fig S11. (a) IR spectrum; (b) "H-NMR spectrum; (c) *C-NMR spectrum for compound 33b
Fig S12. (a) IR spectrum; (b) "TH-NMR spectrum; (¢) *C-NMR spectrum for compound 33¢
Fig S13. (a) IR spectrum; (b) "TH-NMR spectrum; (¢) *C-NMR spectrum for compound 33d



Fig S14. (a) IR spectrum; (b) 'TH-NMR spectrum; (¢) *C-NMR spectrum for compound 33¢
Fig S15. (a) IR spectrum; (b) "H-NMR spectrum; (¢) 3C-NMR spectrum for compound 33f
Fig S16. (a) IR spectrum; (b) "TH-NMR spectrum; (¢) *C-NMR spectrum for compound 33g

Table S1. Table S1. Docking scores of different ligands into PDB:1WMO0, PDB:1ZGY and
PDB: 1171 PPAR-y crystal structures.



18765

18819 ¢pye9

Mwm:w\ GLoYL

7o

-

550¢8
o
=)
o
S [ AL}
akidld aLeh
1989} 3
H9r5) °
71609}
) %89
=
o
.0
o
N
\ ./
=z
o
P'e g
o e
> &
o \ o
-0
1908 8
9SEIE
= 72}
H/ﬂ
-4
~
BIYE o
-0
0
(V]
ﬂ B
B L R S e e L L L IR I
o 0 o n o n o 0 o n o 0
o o o 0 o N~ ~ © © 0 0 <

30UBJWSURI] %

Wav enumbers (cm-1)

zzer—

riBE
56'8€ £5°8E
80 aLBe
2868 66
8S6E
orE—
e
e
g
Fur e
S |
Fe g
=}
= 8
F= 0O
ag ]
g4 ) @
8o L—
[ E
ams— o
4 fea
Fe
ES
e
T LAMRARAALS A A MM M Lk LA A M M T T T T
3 2 3 2 PS5 2 p=3 = & & £ = =

Aysuey| pezyeuLion

AUSUSILI paZIEULION

Chemical Shift (ppm)

(c) BC-NMR spectrum for compound 7a

>

; (b) "TH-NMR spectrum

. (@) IR spectrum

Fig S1



1000

nn.mnw nuam Nnon
s v BE
e 85 07

NN o

1500
=l
0 2

}

2000

Wavenumbers (cm-1)

859
oo

jlj

082

=

T

&0
Chemical Shift (ppm|

2500

1t~ DTS

3000

T
"o

1ns

- AT

120

3500

104

BC-NMR spectrum for compound 7b

120 iz
Chemical Shit (pprr)

b

144 136 128

52

15

184 176 168 160

(b) 'TH-NMR spectrum

b

4

4
03
030

d0oUBHUISUBL % Aysuay) pazye Loy Aysuep pe:

(a) IR spectrum

Fig S2.



04 9%

12
Chemical Shift (ppm)

(c) BC-NMR spectrum for compound 7¢

120

2

168 180 152 14 138 128

(b) "H-NMR spectrum

2

(a) IR spectrum

YoUTT B E
Eo E
[} E E
© S Eo
o Fe
o S . ‘
Fiad =4 B E
£ L e
3 N
° Ee
766l Lo E
I}
Blrcso)
I .m_ ¢
z 1 /n.u\ “MGL, T 2886 —
4 g
= L8 b=
2 &3
5 3
=z - € ]
/ \ 0 5
> .
7 8 we
o W = 06 TT L=
.3 L= E8'aT |1
Tz 2 i aesEl
/ o | 84 8TZEL—
- Gavei—
\S
0\ E Loyl
ES
3 E
3 Eun vo'gaL—
oeLe i E
o \ Es
z @ E
ouve H% 3 =
8 ?
o T
= &
E (]
A A At Aty = B
© v o v o B’ o W 9o »w 9o v o W ¥ E
S o 6 ® & ~ K © & W b ¥ ¥ © E B ; , , . E
LRt e A o Mt s L ) W e A e 8 g
QOUERWISUEL] % Aysueiu| pezjEuLoy

Fig S3.



g96ve  2C8ES 8
806G19,67¢9
T
£69¢8

156E0)

3000 2500 2000 1500 1000
Wavenumnbers (cm-1)

3500

4000

,,,
(=}
©

55-
50-
45

B '
o 0
~ ©

85
80+
5

90uBpWSUBl] %

i ab6e
69'6E izEe
= 06 66 -
i Lok ESOF
W zeor
o
=
=
W .W
8 - L Hg )
L] =R
H
g
w B
L Fog
=
&
peo— uH__ w
-
o
[CE s |Ee
=
a
=
=
R A e T T T T
= » B ~ © w0 - o o 3 w = w w
2 z 2 = b5 2 ] Z g b= 9 & e B

Aysuequ| pazieuLion

Aysua| pez|eunop

208 200 192 184 176 188 160 152 144 136 128 120 M2 14

218

Chemical Shift (ppm)

-NMR spectrum for compound 7d

13C

(©)

b

-NMR spectrum

(b) 'H

2

(a) IR spectrum

Fig S4.



€0LEL  ggopy

L1661

4

NH

s\ K\N

87'€92¢

8Z1E

90UEHISUBL] %

1000

1500

2000

Wavenumbers (cm-1)

2500

3000

3500

Chemical Shift (ppm)

L6°BE
BlL8E
oFBe
LEBE
ZHBE
zoor
£z 0K

£5 LE—

|

|
IL T P P ,J

b »WJ

|
,

|

od Uairseters g

hemical Shift (ppm)

192 144

0

192 184 11 168

0

2

208

216

24

AYSUSILI PEZIBLLION

5

0.04

T T
3 2

32 2 2
s & =

AYsUSI| PEZ|IE Lo

0.025
0.020

o

(¢) 3C-NMR spectrum for compound 14

2

S5. (a) IR spectrum; (b) '"H-NMR spectrum

12

F



1000

1500

NH,

0 /(\N
N \NJ\

2500

uevse > /%48
=

o
OO0 O O O ® ® O W O O ® N NNNNMNO O © ©O
- -

B0UBJWSUE %

2000

Wavenumbers (cm-1)

3000

3500

=
ES
EB'E: \”.4.
LETBEE .__ =

2} - 21Es

ELE— _ g
28E— g [Ea
b=
as't = 1_ -

JﬂvL_

e 3
nmnl”lﬂh -

e = 3 H__
e |+
3
Ew
=4
L g2Eg
o
o

T LARAR RSS! \AAM MAand T e T Trerrrr
= @ @ ~ - o - -

Aysuei| pazjeuLopy

Chemical Shift (ppm)

LE'BE:

BLEE

0.10 §

[ppm)

Chemical Shift {

(¢) 3C-NMR spectrum for compound 19

; (b) "TH-NMR spectrum;

Fig S6. (a) IR spectrum



104

12

Chemical Shift (ppm)

(c) BC-NMR spectrum for compound 21

120

2

184 176 168 180 182 144 138 128

(b) "H-NMR spectrum

192
2

o E
o
© ES
o i
-S N
Fo] R - 3 g
3 09 62 aree—
= an szee
1668
3 zror VS op
I Euw EEDF
o ?._.§I|IW
o E
b
. - Sl m——— BT
Y7929 1 3 E
AR Fa
( - 3
8 ﬂ_, o5 % H—_ Fut
W QE a5 E
n AC -
T , = &]tae
.2 E g
Fu & GZ PO — ]
=] 1 m S
2 E 2
> 5
o o2
o 5z L—
vm gge
ZT |y G g gl —————————
Y b —
i EEK
_ 720 Y s
986782 7 = w
128262 _ i E E i T —
Z o ES G
Gl'zeoe s b azegth
®
61218 2o » S —
$0'08 ) ———9
© A I . . \L 05 04 L— ——3
3 mmm—|ﬁ =
£Geee P . E
0/ \ Fur 861641 ———
/S/ =} BT
169£5E o -2 Fo
® =
nm.ill g .: HM
[~ E
1] 3]
S = & 3}
N =3
sougpIsUEL % T ° | ma -

(a) IR spectrum

Fig S7.



%'250€

96089
[{4°14A
8r191
57098 87688
o
.0
o
196671 e
(o]

\/2/\0

Wavenumbers (cm-1)

H,N N
Y AN
N /

2500

3000

¥6'L02¢

LGI7e

3500

901
88
seé
84

1114
N O
© ©

781
761
741
72
701
68
66

90UBJLISUBL| %

“ E
) Fe
@
Foo
©
-
= &
o
L] o5'ee
0268 [
N 15'BE — ™
S zvov L
PE O
Eeo
 —— w %
o i
|
3
= =
3
9 -]
e Fg
" & F®
s .
85 = 3
(G i e & F o
gz 2
2 E
£
w B o
85 o
o &
Sgin gy L~ o arozi——§ [
-
o ag oeL— ®
cra— w
sva © aaErL— I
= ot
SEESL— -
3 5
eroaL— ]
os - ver oL E
= be
= Eie
3 EERL Ez
T Fo
g 4
n s
b
@
o &
3l Ewe
wn &
Ea
= o
5 E
T T T T T T T T T T T T T T T T T T T T T =
P 1 P " I R N w = w = o

AsuB|L| paz|euLIDN

Chemical Shift (ppm)

(¢) 3C-NMR spectrum for compound 23

2

(b) "H-NMR spectrum

2

(a) IR spectrum

ig S8.

F

10



6celoe

£8'2eee

VA

v

1000

v

. v
2000 1500

Wavenumbers (cm-1)

v

v .
2500

3000

v

3500

£

o

21

BlLL—

S SN

w -

Asuei| pozyeuLony

02

i

JEEN
mm.nhw
oeas

Chemical Shift (ppm)

L9z —
E
28Bk—
B0 L01——3
S —
PEEITY

B2 18 b e
B LEL

14‘4 136 128 120 112

160 152

1

T
176

(b)

208

216

8

AYSUSII| PRZNIEULION

¥
E
GE byl —
BEAY L —
BE" 1O b ——3
1666 L — ——3
segal M
hﬁtﬂr\_ﬁ
BLZLL
1608} ——
E
L L
8 % 8 8§ 5

)

(¢) C-NMR spectrum for compound 29

hemical Shift (ppr]

-NMR spectrum;

'H

(a) IR spectrum;

Fig S9.

11



#B66S1
LIl
—_—Z
\ z
7\
<
N
\ -
»
o
”n z
T
B T S T - S T
o ~ ~ © © 0 o] <
JUEWISUBI] %

. o . ' . . ' . ' . . '
3000 2500 2000 1500 1000

. '
3500

Wavenumbers (cm-1)

AR M it
® an =

ANSUBILI PazE UL

Chemical Shift (ppm)

Ew
Ee?

Foo

Fe

Eel

E&

I £4'6E zgee L& BE
8 e
FL SE 0F 3y ET
7T DS

@
E®
Ea
3
ER
F&
Fe
FR
-
=]

vesu———rf F
van—— Eg
ER
Ees
sagz———4 FY
E®
1
ES
&
£D0 | — et B

T e
e
=12
3
aozel——y Y
=
Eeo
=
Fo
N

-
&

T T T T T T T T T T T T T T T T T

@ ~ @ w - - o & £

AysuBU| pezyeuLon

Chemical Shift (ppm)

(¢) BC-NMR spectrum for compound 33a

&

(a) IR spectrum; (b) 'TH-NMR spectrum

1g S10.

F

12



%Trans mitance

3500 3000 2500 2000 1500 1000
Wavenunbers (cm-1)

652
707

A TSRS
&=

|

7.84

11.30

072 200
H =

140 135 130 125 120 M5 Mo 105 100 95 90 85 80 75 70 65 &0 55 50 45 40 35 30 25 20 15 10 05 ] 05 10 15 20
Chemical Shift (ppm)

5
H
2
103
e oo
s
084 23
083
07 3
s
£
£ 05
E
z
B alz
5 08 E B
£ i i
2 £
043 e
= ] 5 g 5 3
o
E = ] & 8 ¢ H B
02 I E]
3 o
B
013 5
£}
E .
0 3 4 \
A e e e L e e e e e s e s
24 26 28 20 192 184 176 165 160 152 44 1% 12 120 M2 14 9% 8@ B 72 64 % 4 4 2 M4 w8 & 0 & -8
Chemical Shit (ppm)

Fig S11. (a) IR spectrum; (b) "TH-NMR spectrum; (c¢) '*C-NMR spectrum for compound 33b

13



UUIT TH 8B5S

62209 |

s oL |

i 0gt6. A

56811 |

6607} |

w129 |
10502}

2000

2500

X
33¢c

19'9€62 i
09870€

[0}

W o

HO

I——

.:...
<+ N
NN

o ® ©
N © ©

Q0UBJWSUBI %

1000

1500

arz—

Wavenunbers (cm-1)

3000

3500

L—

Chemical Shitt (ppm)

29°6E. LE BE
SE0F )
digp— T
8g 8y ———3
P gL ——
rLaLL——
29821 ———F

FE'D8 | = el
gL~

[AVISY
e — =

e 76 L ———t

0

w w - B} e -

AYSUGW) PR ULION

Chemical Shift (ppm)

(c) BC-NMR spectrum for compound 33¢

9

14

(b) 'TH-NMR spectrum

&

(a) IR spectrum

1g S12.

F



100-

172g9

L7 b0

£0°T89

€206L

08661

w002

£99982

12080€

eree

DTrve

(o}

HO

oy (5E 96
Wv0L

AN
33d

1
©
©

S0UE)WISUB.) %

2500 2000 1500 1000
Wavenunbers (cm-1)

3000

3500

=

352

rLE Jf

a1 -
L st

13. 130 125 120 115 110 10 100

140

6e g

g L8

m_m%r =

cra E

apgee be i opg

vou—{ g
T
A n - oy o= K

Aysus| paZIe uLIon)

Chemical Shift (ppm)

e
Een
Ee
Fe

o ——m4
Ed
Fet

£4BE Z56E L BE

P L ES

FLOr EE R
soer———4
wst———f Eea
2
F&
Ex
&
Fe
E&
=
Eo
BEALI~_ Eo

raLLL—
g
Ee
LO0BE L——d >
E&
EE
E&
W09l ————=—= [&
e 0aL~" E™
zlal

g = E8
3=
<
Ed
o
zreel———% 2
E&
E&
Ee
=
Ed
T T T T T T T T T T T

- @ w o o 2 =

AUSUSILI DEZIEULIOH

Chemical Shift (ppm)

(c) BC-NMR spectrum for compound 33d

b

; (b) "TH-NMR spectrum

. (a) IR spectrum

ig S13

F

15



= ©
ak 15
o Ee
5 e
[}
.o
o L2 ®
=
= &
2 £E6E o
£56e
o PL6E
56 BE =3
2vor
& 2EDF ¥ —
w 250F srar——— FR
i) wn
- Ll ®
=
. =
&Ll - e &
e FOE \\pd. H- o
o
zrE— = =
3 ~2 1.
eer— & 3
g . ’
o ¢ 2 E 13
N o i
o wE LA
5 38 g
a = 55
= E ER
§ 8% 3
< £ ]
w5
8 el —
° 2 = BOGLL— =]
.0 2
0
N = = 1z azL— &
| poe—— L2 3 H__
= ]
- =
g7 e X
=3 E =]
& =
[} @ Lz 0l =
.0 - PH 00 | — et 3
o
® 20401
| = Py - ®
=) ©
£ o
= 3
= o
o = egesl———f F8
° as S\lﬁ En
.o 2
0 - S
® B
8
&
=3 e
&
——— =
o o = H
0 < =
T T T ey
T [ARialaiads i satess T o A e e el em
b-o = o = = E & = = & 2 2

(¢) BC-NMR spectrum for compound 33e

-NMR spectrum;

'H

(b)

9

Fig S14. (a) IR spectrum

16



8196

B9 ————

.70
1441
€611
Wp9lL
®BSLLL
4
o
/ -
(an)
on
4
P S =T S
[ ~ ~ © © 0 0 <
90UBHWISUB] %

1000

1500

2000

2500

3000

3500

Wavenunbers (cm-1)

5 E
Fe
= 0g b
w©
450 L =2 H__ 022 <
2 |E= &
w 5
L BE £9 68 75 6E 3
= 566 — 2
1 4
alop B 0
2 w s .
oeT S | @
= o
r = S
PE «A/u_
< 2
- o
& £
" E %
=
] =
B a3
£
wn B
@ 5 o
- ogar—,
= s =
Py 8 [|Ew
r = |3 @
L 8aBEL— i
oz B— = H__ £
oge— 2 H__ i .
ES WL_w el =
M o
ET'6 E i
o eg08k =
221891 — S =
= chigl
- o= 29l 2
-~ ©2
= ot
3
= £
ozl ———R F2
o
wn &
o
o
= =
o
©
w i
=
= = © 4
= E®
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 3
=t 2 2 = = 3 2 b= ] b = b b g g 2 2 = =

Aysusqu| pazRULION

Aysus) pazieuLiony

)

Chemical Shift (ppm

(¢) BC-NMR spectrum for compound 33f

; (b) 'TH-NMR spectrum;

Fig S15. (a) IR spectrum

17



ne IO
16818 1880
15951
©e 300
0610}

15601}

22801}

OH

Q0UEWSUEL] %

1000

1500

2500

2000

3000

3500

Wavenumbers (cm-1)

g
g
T
L
a7
[

0

461

ora—

Chemical Shift (ppm)

©
o
Ewo
Ea
z58E E7
£ amw LE BE:
¥EBE ES
rior agor o E
e oRee
e
E®
3 £z
: E
Ee
E&8
2
®
i Eg
TG ATL B
arezl— 5]
3
]
—= 6
¥ EE08 L E8
08 Lok
aLzal
e o t.u(uw 2
©
=
3
Fie
: &
ELTBL— Ed
8
8 ==}
> &
B Eao
8 )
5] E.
&
T T T T T T =
] g @ -] 2
= = b S =

AYSUBI| PaZIEULION

m)

Chemical Shift (pp

(c) BC-NMR spectrum for compound 33g

; (b) 'TH-NMR spectrum;

Fig S16. (a) IR spectrum

18



Table S1. Docking scores of different ligands into PDB:1WMO0, PDB:1ZGY and PDB:1171
PPAR-y crystal structures.

XP docking score (kcal/mol)

Ligand ID Compond structure
IWM0 | 1ZGY | 171

1 : ~
16y s | 2 i 9.081 |-8.628 |-8258

2 ~

1ZGY R %\P/@/\/ﬂ v 2582 | -7.884 | -7.999

3 .
ne =
MF1 H M 8232 | -8.856 |-7219
4 o
e B
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5 wo_n_ Y 7
(T T =
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6 HO. wYu\ﬂ/\ o
- N
MF10_Z (f 5 s 8787 |-7.708 | -7.823
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o 5 ~ > =/. e =J.
{ 2/, S
10 o

Z
MF12 Z | -6.337 -4.285 -5.43
- (o} S ™ s
N




11

=
MF13 27093 | -5.186 | -6.02
o=(_>//s IN/)\N/\/
o S H
12 o
MF13 Z 1 7073 | -4461 | -5.256
— 0{ %S N/ n/\/ . . .
S
13 o
= N
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{ N N/\O
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15 S
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S
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N
o
16 s
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s
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o
18 — o H
\ NN
MF3_E W \\OU 7739 | -6.88 | -6.954
(s}
19 0 \\: N, NH,
57" = :
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o]
20 o 0\\S/n NYNHE
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o
21 i\
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20




22
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N\‘(- _ér
25 0
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r NN
0
26 ;
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z 0
27 0
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y 0
28
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