Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Supporting information for

4-Cyano-5-(2-Thiophenyl)-Pyrazoles are High Affinity CB1
Receptor Ligands

Stefano Altomonte,*[2] Gemma L. Baillie,[®) Ruth A. Ross,[®l and Matteo Zanda*[a:]

“Dr. S. Altomonte, Professor Dr. M. Zanda, Kosterlitz Centre for Therapeutics, Institute of Medical Sciences, University of Aberdeen, Foresterhill,
AB25 27D, Scotland, UK. E-mail: m.zanda@abdn.ac.uk.

> Dr. G. L. Baillie, Professor Dr. R. A. Ross, Medical Sciences Building, University of Toronto, 1 King's College Circle, Toronto, Ontario, Canada.
MS5S 1AS8.

¢ C.N.R.-Istituto di Chimica del Riconoscimento Molecolare, via Mancinelli 7, 20131 Milano, Italy

1. TH, 13C, 1F NMR spectra

Table of contents

Compound Page
Comp 1 2
Comp 2 3
Comp 3 4
Comp 4 5
Comp Sa 6
Comp 5b 7
Comp 5c¢ 8
Comp 5d 24
Comp 6a 9
Comp 6b 10
Comp 6¢ 11
Comp 7a 12
Comp 7b 13
Comp 7c¢ 14
Comp 8a 15
Comp 8b 16
Comp 8¢ 17
Comp 8d 26
Comp 8e 18
Comp 8f 19
Comp 8g 20
Comp 8h 27
Comp 8i 21
Comp 8§j 22
Comp 8k 23
Comp 81 29
Ki Tables

Functional assays


mailto:m.zanda@abdn.ac.uk

RSC Advances Supporting information



RSC Advances Supporting information

o CQI\E 2, .l
i | Il
L N EN
we” 0 \‘i¢3\§H/ S
1H NMR (400 MHz, CDCI3) cl
14
Comp 1
(=]
2
A L L MM
T plde T I
2.5 2.0 8.3 8.0 7.3 7.0 6.3 6.0 5.5 5.0 4.5 4.0 3.3 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
Cl 7 Cl
RN
13C NMR (100 MHz, CDCI3) .C.) i i
L N SN
e 2 \1%3\5«4’ '
Cl
14
Comp 1

T T T T T r
160 150 140 130 120 110 100 90 80
f1 (ppm)



RSC Advances Supporting information

1H NMR (400 MHz, CDCI3) . 0
4

[ —
_
1] —m—
HOO

N T
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.3 2.0 1.5 1.0 0.5 i}
f1 (ppm)
0
4 1 e
13C NMR (100 MHz, CDCI3) B \N_/ 9 =
7\ I \N
NN
M
24 T
12 cl
W ST
ol
N
|
4
Comp 2

T T T T T T
160 150 140 130 120 110 100 90 80
f1 (ppm)



RSC Advances

Supporting information

N
s i
ot I F D
2 4 K 7
1H NMR (400 MHz, CDCI3) s \if‘\ o
/f! 5,
AN \\9
[
C‘/"“\f// ~al
Comp 3
) J L Jﬂ It X -
27 T T
15 E.‘D ?.IS 7'.‘0 6‘.5 ﬁiD 5‘.5 5.ID 4.‘5 4;0 3‘.5 3‘.0 2‘.5 2.‘D 1;5 ljD D‘.S DI
f1 (ppm)
: fﬂ
;T li®
Br*’f/ || 7 CHs
13C NMR (100 MHz, DMSO) AN / "
7 \'é‘\ /Q ’
TN
e N 0
Lt
e’ =\"-f \53,‘
Comp 3
ks . -
[ ”‘ " ‘ [ T -
léU 1;0 1“10 1;0 1‘20 110 160 9‘0 BID ?‘D 6‘0 SID 4‘0 3‘0 2‘0 1‘0
f1 (ppm)



RSC Advances Supporting information

: "
1H NMR (400 MHz, CDCI3) a—? | /’
2 \?/4\i¢‘2\ /QH
pu
.T/-}‘\“q/'h‘lkﬁ/ \\9
[ ‘
A e
: .
Comp 4

rane

- J ) 8

g ¥
8.0 7.3 7.0 6.5 6.0 5.3 5.0 4.5 4.0 3.3 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR (100 MHz, CDCI3) e ; N
7 &
e—{ I}
s =z OH
\i/ N
VAR
P e NRN
L
ST A T
cl : B
Comp 4
W
70 160 150 140 130 120 110 100 70 60 50 40 30 20 10



RSC Advances

Supporting information

1H NMR (400 MHz, CDCI3) ara\f\(/
EREN AN
13— 12 /5%4/ 4—
! \;"—N\ /1" NH—N N
N '}'/_\ﬁ/‘ s
g
Comp 5a
d‘ L )
Lo ¥
3‘.5 8.‘0 ?.IS 7.0 6.‘5 610 5‘.5 5.‘0 jS 4‘.
f1 (ppm)
13C NMR (100 MHz, CDCI3) ahf\(/
=%
= AN
12— 13 /5§4/ 24—2
;"// \:HN\ /1'1 NH—N/ \
w \'::::/ I‘:I/\‘”/ =/
¢
Comp 5a
éD 1;0 l“10 1;0 1‘20 110 160 QIU 8‘0 7‘0 6‘0 SID 4‘0 3‘0 2‘0 lID 6
f1 (ppm)



RSC Advances

Supporting information

CH
1H NMR (400 MHz, CDCI3) 7 e,
Py
g
|
ol 0 ~ ’\N/' =g
_ =t i} i :
g Cl— 4 \___ Mg S N
Win G
5 =4
[
N
s\
o
Br ’
Comp 5b
3 o &
= = F
LJ [} )‘E\ e
g T T T 7 n
3.3 8.0 7.5 7.0 6.3 6.0 5.5 5.0 . 4.0 3.3 3.0 2.3 2.0 1.5 1.0 0.5
f1 (ppm)
a7 3
:l/,l= 3
13C NMR (100 MHz, CDCI3) N
a5 P
. D -
cl 0 o \N/ h\g
=" i) 1) il =
Ol ¢ \H_ N T
7 W\ /}/, N\ ! 2
: N
o Ny,
I \\‘\7 »
=
Br :
Comp 5b
|
‘ W l I r ’ I Y [ T T " ' ,
160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10
f1 (ppm)



RSC Advances Supporting information

1H NMR (400 MHz, CDCI3) SN

cr—"4 I ~1s
\,s—-—'z/ ljl _/-I\.I‘H\ 7 \
I 2 5=0
Cl LJ B /28y
= o]
Comp 5¢

HDO

S

&
=

=Fiititziaiae
C
T\mw e

U e o N T 7
8.5 8.0 75 7.0 6.5 6.0 5.3 5.0 4.5 4.0 3.3 3.0 2.3 2.0 1.5 1.0 0.5 0.1
f1 (ppm)
13C NMR (100 MHz, CDCI3) z-\:i% N
s/
B Z=N
.E_.—-'E / .
TN ‘
N L
TN TR \=0
¢l 0 /2|y
-9
Comp 5¢
" . - " Z | |
L60 150 140 130 120 110 100 90 70 60 20 40 30 20 10



RSC Advances

Supporting information

1H NMR (400 MHz, CDCI3) L NN
28 ‘-\\\22
\sfz\
L/ N
“‘-\ .;'//1:
] .
5 ==
i \
o s WO
3 N I
g W 0 CHa
Comp 6a
_ . ]
i N 7 T TT T
7.5 7.0 6.3 6.0 3.3 5.0 4.5 4.0 3.5 3.0 2.3 2.0 1.5 1.0 0.5
f1 (ppm)
13C NMR (100 MHz, CDCI .
3 ( ) 3) H"LC‘\;/ .,
) X
\9% ~
g 4 N
= \ _%z:
. e
2 ;=4
7N, |
O _ /W O
N |
® 0 CHa
2 24
Comp 6a
160 150 140 130 120 110 100 90 80 70 60 30 40 30 20 10

10



RSC Advances

Supporting information

1H NMR (400 MHz, CDCI3)
AN
e
NN
\ 7
E 52“5// N
i2—13 >5%4/“ -
7N
“ ‘\\ ,_.__/ -\N¢z\'}/9\21/5H3
N : Il
cl
Comp 6b
_._....JlJ L....JL_,.. i Lt | U L/'\_JM
288 I T kg 3
7.‘5 ?.‘D 6‘.5 6‘0 5.‘5 5‘0 4.‘5 4:0 3:5 3.‘0 2.‘5 2.‘0 1‘5 1‘.0 D‘S
f1 (ppm)
13C NMR (100 MHz, CDCI3)
AN
e
SN
\ 7
S‘ﬂ// N
" N\ 2377
—18 /5;_.__,_:1/
TN
N N e
BTN : Il
Cl
Comp 6b
léD 1;0 1“40 léD 1‘20 1]‘.0 160 9‘0 8‘0 7‘0 GID SID 4‘0 3‘0 ZID IID 6
f1 (ppm)

11



RSC Advances

1H NMR (400 MHz, CDCI3)

25\1:/ :""‘“25\\\
e

| /T il
S} 2
7

PN T
g{-* / -\N%z\- /9\23

A : [ |
s o o
Comp 6¢

i dtate

Supporting information

Hexane

Ethyl 2

Bl o N T T T T
8.5 8.0 73 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)
13C NMR (100 MHz, CDCI3)
\ -/E'E-.L_‘_z\i\\\
N
| // N
S 2
{ Y.
— 3 Sy
7N
o=l /TN O
N : | |
cl CH,
Comp 6¢
‘WT S ‘ P Tassi P e e T Whaoth
160 150 140 130 120 110 100 90 80 70 60 30 40 30 20 10
f1 (ppm)

12



RSC Advances

Supporting information
1H NMR (400 MHz, CDCI3)
. N
HB,Q/ZE\“H—;:E;: / H 2‘21-
2 \ i // o
5 l/\ /1
one N
T
Pl
P
E cl ¢ b
Comp 7a

L
: T e
7.3 7.0 6.3 6.0 5.3 5.0 4.5 4.0 3.5 3.0 2.3 2.0 1.5 1.0 0.5
f1 (ppm)
13C NMR (100 MHz, CDCI3)
e o 22
W N o= /| /
: O
s 2 OH
8 \‘iﬁ N
VAR
../-3““'*-4 I‘f\N, 0
([
AN
QI - 21
Comp 7a

W Ll ‘ N it .‘MTMMN:‘:“ vy nA Aoy A iaw e
T T T T r T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40

f1 (ppm)

30 20 10

13



RSC Advances Supporting information

1H NMR (400 MHz, DMSO)
. N
25;::—23522 7 “‘H Efy‘ 2
2 \S/k\ // oH Z
8 |/ N s
I 2R
I T
PN
! “
e i g
Comp 7b
L U__J l .
T N O o

145 14.0 135 13.0 125 12.0 115 11.0 105 10.0 95 9.0 85 8.0 j?-’

13C NMR (100 MHz, DMSO)

2 T~ 7
Su—wmat | /‘”
2 N
3 a4 CH
5 |/\1 ;/,,
. VAR
,/7%-4/!\!\[‘! o
L F
cl : 3
Comp 7b
£
Z
; ‘ - ‘ ‘ - — : - - - ‘ —_—
160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 0
f1 (ppm)

14



RSC Advances
1H NMR (400 MHz, CDCI3)

L [ N
_|l_ 4“—-23:22%,.///\5 yEs
“"-\25/ ‘\ |r|| 23
LN _/
=2, OH
[T
_;/'E‘\E_*/N\N//J W
[ b
o N g
Comp 7¢

i:—
i
o0 'F

Supporting information

Hexane

g8 1 T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 . 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.
f1 (ppm)
13C NMR (100 MHz, CDCI3) -
2R o
ZIL /Z*“43‘:22-—_=/ H /n
\-.25 \ A 28
57N =1 o
[ /"
.3/-*\\.,/!\;\‘N/ \\O
[ |
L
Q.‘/ ~, \Q\
Comp 7¢
e " " . | "
dimvn ,H ip o L 1 ﬁ!:l.m iyl ik WAl
: . - : o . : : : : . . : o :
L70 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

15



RSC Advances

Supporting information

1H NMR (400 MHz, CDCI3)
P ==: —-/\‘ f’a
N\
Hagzz—z-/ 5 \i%\\ /;g
”/;2 —3
'E/VE‘\“'II'/NHI:"I \NH_LN: >
Il 1. 2—
S A T
Q\ . i
Comp 8a
NL h TR
_J A
sorsk T T A |
7.‘5 7.IEI 6.‘5 GI.EI 5‘.5 5‘.El 4‘.5 4.‘U 3.‘5 3jU 2‘.5 2I.El 1‘5 1.‘U EI.IS
f1 (ppm)
13C NMR (100 MHz, CDCI3) )
7 A
—=d | P
HG— s \i =\ /;zcg
”/;2 28
gl el
H 1 25—
N A
g\/ i C'
Comp 8a
AL B I R B B .
1I6EI létl 1“40 l;U liﬂ liU 1EIIEI QIEI BIEI PIU GIEI S‘U 4IEI 3IEI ZIEI lIEI
f1 (ppm)

16



RSC Advances

1H NMR (400 MHz, gDClg)

.5\17
X, .
-\af;\
L/
5! N
0 '\ z%zz
. 5 e
18 Py
7N )

CI— / \ka\ AN
o 157 2 T 23
TN : I |

¢l % BN 2
]
o
Comp 8b

Supporting information

)
L N M bvuw
gatn f T : T A ¥
8.0 75 7.0 5.5 5.0 4.5 4.0 3.5 3.0 2.0 L5 1.0 05
f1 (ppm)
13C NMR (100 MHz, CDCI3) R
..
&, .
7\‘5/}\

L/

S—! N

10 ‘\ z_///gz

. 5 /s
18 ==y
7N ,
cr" j/ \N;z\__/N’H‘ S,
\ : I |
CZI 9 ‘\-;/sz\r/ ~
Il
Q
Comp 8b
LR ] T
160 150 140 110 100 o0 80 70 60 40 30 20 10
f1 (ppm)

17



RSC Advances

Supporting information

1H NMR (400 MHz, CDCI3)
9
g0
N RoH
‘3& g \ /;7
Ha?f\n/n\n “\ " o
Ty, s~/ NH
\e\/-s-:\ g0 T
TN N
L/ N
I
7N
N I
By,
/
a
Comp 8c
s T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 .3 f( ‘;.D 3.5 3.0 2.5 2.0 1.5 1.0 0.5
ppm
13C NMR (100 MHz, CDCI3)
0
429
N A
‘2& o] \ /;7
Hagé\“/ 4\n “\ s /2NEH2F
DY ./ NH
\5\/'83\ VAl -
TN N
L._‘j N2
1
J’.- \';"C:I
N I
W,
/
cl
Comp 8¢
|
rrrrte |
150 140 130 120 110 100 90 fl?u ) 0 60 50 40 30 20 10 o
ppm

18



RSC Advances Supporting information

1H NMR (400 MHz, CDCI3)
~ 2 N
SE— 4 Tz a0
[> = 4
g—° / 4—;
\Ilf“\ M= \z;
. —d A /
el -%3/N\N/ \\O —_‘"
| :
CJ/ N~ o
Comp 8e
LU
. J I
! T T 7 T
S‘U 7‘5 7IU 6:5 GIU 5‘5 SIU isfl (‘ ‘;IU 3.‘5 E‘El 2‘5 ZiU 1‘5 1iU EI‘S Ull
ppm
13C NMR (100 MHz, CDCI3)
~ e N
S— 4 T a0
E/ :;.kgv/ ” /ﬂf
\S’JE / Y, 4=
\IIE::"\ NH—1 \
- I— \ A Vd
SRS
[ :
[-:4'/ ~ N o
Comp 8e ‘
léﬂ 1“40 léﬂ 1‘20 liﬂ 160 QID 8':2 ( ) 7:D E‘D SID 4‘0 BID ZID 1ID 6
ppm

19



RSC Advances

Supporting information

1H NMR (400 MHz, CDCI3) N
4'—23\1_
) \ef'\
Loy
%‘“e\ i
15—18 /5%4/
JN
Cr— 1\ ,/ '\th\_ M LN
N : Il | \
a ~ N A0 G
Comp 8f
U Jll h JJLK
g N T T e
7:5 ?‘D 6:5 5:0 4‘.5 4:0 3‘.5 3:0
f1 (ppm)
40
13C NMR (100 MHz, CDCI3) _\
) \aﬁ)\
i
E‘“f\ Vi
16 /Eﬁq/
7N |
cl— ‘\ ,/ \Nfz\ _~NH LN
N : Il | \
cl B N O G
é\!
Comp 8f '

T T T

T T
160 150

T T
140 130

T T
110 100 90

80 70 60
f1 (ppm)

20

30 20 10 0



RSC Advances

Supporting information

1H NMR (400 MHz, GDCI3)
Q
/25"'-15,'-;9
kL N an L
VAN =\ 0 |
B “\ ‘i\: SN .:/
N /TN
W A
2T
)
[
N
\71/'2
/
“ z
Comp 8g
3
{
2
3
o
o
1
A 6 LR T T T
8.0 75 7.0 6.5 6.0 55 5.0 5 £ 4.)0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 i}
ppm
13C NMR (100 MHz, CDCI3) 0
g0
2= M &N L
VAN =\ o |
E— “\ i\: /QJ[,__‘_‘E/
22‘\"\\"-\2' 5 4*—-”/ ‘H 4H )
S
3\-7/ \N/E\I
U
e
ao T
\71/'2
/
c
Comp 8g
150 140 130 120 110 100 a0 fli[m ) 70 60 50 40 30 20 10
ppm

21



RSC Advances Supporting information

1H NMR (400 MHz, CDCI3)
[\
3 \“3,5/-‘\23‘5“‘-;//2&\;5
v o "
SR Za
—13 /Et-_q/ Fyp—
7N
NN
. !:L 2 2
Comp 8i

_,JMU L_JIL _J| ‘UL N llMJUﬂLJ

fifaxare

e i Gial e
0 75 70 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5
f1 (ppm)
13C NMR (100 MHz, CDCI3)
—33
/o
N TR N
\ )
E \ /réza
12—13 =y Fra——
/9( \\:—-—'N/ L -
cl— \ _.—_/ \Nf—\_E/EH—NE\ 2
== z I o—a
d p
Comp 8i

155 150 145 140 135 130 125 120 115 110 105 100 95 o0 80 7270 65 60 25 50 45 40 35 30 25 20 15

85
f1 (ppm)

22



RSC Advances Supporting information

1H NMR (400 N[Hz, CDCI3)

Comp 8;j

g ! ) AL T Y
7.3 7.0 6.3 6.0 5.5 5.0 4.5 4.0 3.3 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
13C NMR (100 MHz, CDCI3) H,
z|'/CH3
u *
5:2/ \EHB
- #
28, 1'-\
ol o =7 w7 o
" ol
Cl— \ /2"%:/ \NH’A\-/"
AW SO
/ e
N
-'-: \\? pr)
o
\ G
/4.-‘“‘19/"
S
\u"“
Comp 8§;j

30 20 10

160 150 140 130 120 110 100 90

80
f1 (ppm)

23



RSC Advances

Supporting information

1H NMR (400 MHz, CDCI3) /EEHZIE
"\1:,;4\"
\T¢:\T
s/
T E
. s
V4 \\ /=
i {\ / N\ /l
,3—'2\ Eq/ \HE/H ‘P:‘/}:\E
8 F
N ~S=0
SNz
9
Comp 8k
g7 ™o PR
8‘.5 8.‘0 7:5 7.‘0 6.‘5 6:0 5j5 510 4‘.5 4‘ 3‘.5 3‘0 1‘5 1.‘0 OI5
f1 (ppm)
13C NMR (100 MHz, CDCl3) 2/"‘3‘5
\23/24\
3;%2-
\Tyf;\T
s/
et
" / N3
:\ N/ \”5/4 s
" o] ! s[)__
R ¥
9
Comp 8k
N oo i vingbreprianpahasi et
| }'[ ‘[ I '|' l ] | I T e -.ll]
1‘60 1‘50 l“ﬂ] 1:‘50 1‘20 110 160 9‘0 BIO IO 6‘0 5‘0 4‘0 3‘0 2‘0 lIU
f1 (ppm)

24



RSC Advances

1H NMR (400 MHz, CDCI3)

Supporting information

HDO

Comp 5d
'
; [r:]
UL LM t
| ! 1 L. J
Lot i s T
8.5 7.5 7.0 4.5 4.0 3.5 3.0 2.5 1.5 1.0 0.5 0.0
f1 (ppm)

25



RSC Advances Supporting information

13C NMR (100 MHz, CDCI3) AN
-
Y EEEN
TN
o / ™ %3\75/54"'\;
-z’u\m ‘ ya l«
12 20 \_F(
Comp 5d

T T | |
léD léD 1“40 1;0 1‘20 l]‘.D 160 9‘0 BID 7‘0 6‘0 SID 4‘0 3‘0 £D lID 6
f1 (ppm)
19F NMR (376 MHz, CDCI3) o, N
oy
N \ ZEEI\TI
TN
o N\ ,;/ \N%-\-;/EH‘;E
N7 [ |
o 8 N
Comp 5d
L N TR N R L LWL VT (i

T T T T T T T T T T T T T T T T
20 10 0 -0 -20 -30 -40 -50 -0 -70 -BO  -90 —IDDF —[110 )—120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240
1 (ppm

26



Supporting information

RSC Advances

1H NMR (400 MHz, CDCI3)
RO
: \‘5%'\‘
L/
. 4l
3 18 \Eﬁq/
; /N
N N R
A ? I
o 0
Comp 8d

_ JLJ L j
o ao) T T T T T
8.0 7.5 0 6.5 6.0 5.3 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
13C NMR (100 MHz, CDCI3) e 7
- zz&\‘\\\_- _
) TSN
lL 7
s~/
. bl
15—18 >5=‘-":4/
SN
c—" /NI A
o : I
cl
Comp 8d
s |
130 120 110 100 a0 80 70 a0 50 40 30 20 10
f1 (ppm)

160 150 140

27



RSC Advances
19F NMR (376 MHz, CDCI3)

RO

: \af'\
lL T
57
N 4

S
FN T __
gr—q / ™ ﬁz\r;/;‘le“zr/b\

= z\ 2 ” 2
g !
Comp 8d

Supporting information

2
20 10 1] -0 -20  -30 -50 -60 -70 -80 -90 -IDDfl-[].IU ]-120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240
ppm
1H NMR (400 MHz, CDCI3)
/A
—s._
\aﬁ;\
Loy
T A
\ #
18 /5*-&4/
7N |
o /N o
o ‘\CI 2 il)
24
5 0 \E
Comp 8h
o
1L |
A ) h
__.,.JJ“ U xut_,‘ A L
g T T T T
Ezme 33 z = = &
8.0 73 7.0 6.3 6.0 3.3 5.0 4.5 4. 3.3 3.0 2.3 2.0 1.5 1.0 0.3
f1 (ppm)

28



RSC Advances

13C NMR (100 MHz, CDCI3)

—Frhylacetate

Supporting information

—Fthylaceta
E— Hexane
e Hexar

A AR H
léD 1;0 1“10 1;0 1‘20 1]‘.0 160 9‘0 | 7‘0 6‘0 SID 4‘0 3‘0 2‘0 l‘D 5
f1 (ppm)
19F NMR (376 MHz, CDCIl3) A
oA
“\;%;\
Loy
S—_1 N
S A
W S
7N
N ARV S AN
o ‘\CI " |4
"
Comp 8h

1.00-=

f1 (ppm)

29

T T T T T T
-80 -100 -110 -120 -130 -140 -150 -160 -170 -180

T T T T
-190 -200 -210 -220 -230



RSC Advances

Supporting information

1H NMR (400 MHz, CDCI3) e
N
-\-4/22\"
A\‘aﬁ)\
H T
L/
15—18 >'%4/2Lﬂ
TN
e l\,:_2/ '\Nf'\ AN ~p
TN ? I u
¢
Comp 81
U uj oo i howl =\
S I T T T
8.‘U I 7.‘5 7‘U 6‘.5 G‘U 5‘5 5.0 4.‘5 ‘ 4I.El ‘ 3‘.5 3I.El 2‘.5 ZIU 1.‘5 1.‘U I U‘.S I U‘.[
f1 (ppm)
13C NMR (100 MHz, CDCI3) ] jf“‘zi
;.\_4/;2\“
‘\3/'\
\ 7
L
] /\,'E‘_q/hﬂ
JNL
o\ _/ R e AN
\ : I “
c
Comp 81
T T T
léU 1;0 1‘;0 1;0 1‘20 l]‘.U 160 9‘0 SIU 7‘0 6‘0 SID 4‘0 3‘0 2‘0 l‘U
f1 (ppm)

30



RSC Advances

19F NMR (376 MHz, CDCI3)

Supporting information

\24/22\--
u_‘\%r _
\}/'\
s/
T
i /E:_.:__.‘
4// N . l' NH
— N 0,
c ;_/ N AN
\ : I
Cl 0
Comp 81
i
20 10 0 -0 -20 -30 -40 -50 -60 -70 -BO -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -220 -230 -240

31

f1 (ppm)



K; measurements

Ki=5.9nM £ 2.1nM

g120- i

€ 1001

= (]

3

S 80+

5

5 604

o

S 40-

Uo]

o

O 20

=

— 0
10 -9 -8 -7 6 -5 -4

Log concentration 8d (M)

Ki =156.0nM + 30.2nM

g120-

S 100

5

O 804

@©

g

5 601

=

@ 40+

To]

o4

O 201 °

&

[— 0_

40 -9 8 7 6 5 -4
Log concentration 8d (M)

32



;\3120-

100+

oo
o
L

(2]
o
L

N
<

N
o
L

[3H] CP55940 displacement (

o
L

3 1204

100+

oo
o
L

»
o
L

N
2

N
2

[*H]CP55940 displacement (%

o
L

Ki=10.3nM % 3.2nM

10 9 8 -7 -6 -5

-4
Log concentration 81 (M)
Ki=104.5nM % 30.2nM
10 9 8 -7 6 5 -4

Log concentration 8l (M)

33



Ki=13.7nM £ 4.5nM

;\3120-

100+

oo
o
L

»
o
L

N
e

N
o
L

[°H] CP55940 displacement (

o
L

10 -9 8 7 6 5 -4
Log concentration 5a (M)

12OI]Ki =2.307.0nM + 528.7nM

— 100+

%)

A O o
T @ 2

CP55940 displacement
N
o

o
L

10 9 8 -7 6 5 -4
Log concentration 5a (M)

Ki=304.0nM £ 104.5nM

— —
o N
2

©
@

I
e

[*H] CP55940 displacement (%)
N (o))
S S

o
L

40 9 8 7 -6 -5 -4
Log concentration 5d (M)

CP55940 displacement (%)

34

120

—
o
e

o
@

o))
@

N
@

N
@

o
L

Ki = 1245.0nM + 532.3nM

4 9 8 7 6 -5
Log concentration 5d (M)

4



80-

N
b

[*H] CP55940 displacement (%)
N (o)
D S

o
L

—
o N
il

N A O ©
e 2

[*H] CP55940 displacement (%)

R
_ <2

Ki =296.1nM + 99.9nM

40 9 8 7 6 5

-4
Log concentration 5¢ (M)
Ki=1.1nM £ 0.2nM
-12 -10 -8 -6 -4

Log concentration 8i (M)

CP55940 displacement (%)

CP55940 displacement (%)

35

120

100

(o)
b

o))
bt

N
e

N
@

o
L

120+

100+

o)
<

»
@

N
@

)
@

o
1

Ki = 5641.0nM + 2600.0nM

4 -9 8 7 -6 5
Log concentration 5¢ (M)

Ki=36.1nM £ 10.8nM

4

fo % 3 7 5 5
Log concentration 8i (M)

4



el
= - ©Q
[
~ L N~
9 1
-+l
© _..._ B Omv
o
Yo}
Te] L O
" !
4 o
S & & & & & o
[q\] o [e0] (o] <t AN
(%) Juswsoe(dsIp 0765540
- <
P e
L. ©
M 1
[
T
< L
+l
Z o
o
o
~ e}
I !
4 | o
S & & <& & & o
(q\] o [e) [(e} < AN

(%) yuswaeoe|dsIp 0¥65SdO [H]

Log concentration 8h (M)

Log concentration 8h (M)

- <
el
= - ©
[
N~
© -
+l
= L oo
[ T
™
D
Te] L O
] !
< o
S & & & & & &
(q\] (en] o0 © <t AN
(%) Jusweoe|dsIp 065540
- <
- ©
=
[
™ - 00
o
-+l
=
5 -2
I
X |2
S & & & & & &
(q\] o o0 [(e} <t (q\]

o

(%) uswaoe|dsip 0¥655dO [Hel

Log concentration 8a (M)

Log concentration 8a (M)

36



e
- ©
=
S -
™
+l » Q_u
=
[y
™~ o))
5 1
]
1 o
< BT
) ) ) ) ) 1 1
o o o o o o o
AN o o0 [(e) <r AN
(%) wswaoe|dsIp 065540
- <
ol e
o - ©
=
C
< ° -
+l
s - 00
[
™
Tp] L O
I !
< | o
) ) ) ) ) ) 1 _
o (e»] o o o o o
AN o o0 [(e} <t (q\]

(%) Jusweoe|dsip 076554 [Hl

Log concentration 8k (M)

Log concentration 8k (M)

- <
-0
= - ©
[
<
© -
-+l
= | o
[ ]
O
©
D L O
I !
m o
) 1 1 1 ) 1 1 _
(@) o o o o o o
AN o [e0] O <t AN
(%) uswaoe|dsIp 0¥655dD
- <
° -0
[ - ©
=
[
© |-+ - N
o
-+l
= - 00
[«
o
~ e}
I !
< | o
) 1 ) ) ) ) ) _
o o o o o o o
(q\] o o0 [(e} <t (q\]

6) Juswade|dsIp 065540 [Hl

o

(

Log concentration 8e (M)

Log concentration 8e (M)

37



—
N
i

100

©
@

I
<

[*H] CP55940 displacement (%)
N ()]
D D

o
1

1201

100+

80+

60+

[*H] CP55940 displacement (%)

Ki=11.4nM £3.5nM

(]

-10 9 8 -7 -6 -5

-4
Log concentration 8g (M)
Ki=5.3nM £ 2.2nM
140 9 8 7 6 5 -4

Log concentration 8¢ (M)

120+

100+

80

401

20

CP55940 displacement (%)

120+

100+

80

40

20+

CP55940 displacement (%)

38

Ki=157.1nM £ 48.7nM

10 9 8 7 -6 5

4
Log concentration 8g (M)
Ki=97.0nM £ 38.1nM
40 9 8 7 6 5 -4

Log concentration 8¢ (M)



—
N
i

100

©
@

I
<

[*H] CP55940 displacement (%)
N ()]
D D

o
1

1201

100+

©
@

N
@

[*H] CP55940 displacement (%)
N (@]
D S

o
1

Ki =30.3nM % 8.2nM

(]

-10

9 8 7 6 5
Log concentration 5b (M)

Ki=1.3nM £ 0.4nM

4

-12

10 8 -6
Log concentration 8j (M)

-4

120+

100+

N ® ©
T <@ <2

CP55940 displacement (%)
N
o

o
1

120+

100

A o o®
e < 2

CP55940 displacement (%)
N
o

o
1

39

Ki = 628.8nM + 252.1nM

10 9 8 7 -6 5

4
Log concentration 5b (M)
Ki = 34.3nM £ 12.5nM
[ )
10 9 8 7 6 -5 -4

Log concentration 8j (M)



® - @
= ™ - ©
[
AN
o |~
3 1
+l
= ® [ o0
0
(9]
o L O
I
.vN | ©
I 1 1 1 1 1 1 '
o o o o o o o
AN o o0 (o} <t AN
(%) uswaoe(dsIp 0¥655dD
- <
ol e
- ©
=
[
© [ J -
+l
s - 0
[
<
Te] L O
I !
< | o
I ) L) ) 1 ) 1 '
o (e»] o o o o o
AN o (o] © <t (q\]

—~

%) Juswade(dsip 0765540 [Hl

Log concentration 8f (M)

Log concentration 8f (M)

- <
e
= - ©
C
9]
x~— L N~
6 1
+l
= | o0
n 1
M~
[(e}
o L O
2 1
1]
< L2
S & & & & & o
[q\] o [e 0] © <t AN
(%) uswsoe(dsIp 0655dD
- <
- ©
=
[
N - 00
-+l
=
o) ) L 2
6 1
I
4 | (q\]
) ) ) ) ) ) L) ) ) _
o o o o o o o o o
<t (q\] o o0 [(e} <t (q\] n/._

6) JUsWwade|dsIp 065540 [Hl

o

(

Log concentration 8b (M)

Log concentration 8b (M)

40



N W B O O
S 2 2 D

% Stimulation [>°S]GTPyS Binding
S 2 2

N W b

% Stimulation [35S]GTPyS Binding
S 20 2 2 S 3

(&) ()]
o o
L J

Functional assays

0 -9 8 7 -6 5 -4
8d log concentration (M)
¢

0 -9 8 7 6 5 -4

8h log concentration (M)

o
£

S

js ® CP55940

m 1207 | m 100nM 8d

D 100-

o

~ 80-

Q

o 601

(o]

D 40

S 20

T of @

)

E 20

O 4110 9 8 7 6 5
& CP55940 log concentration (M)

@ CP55940
H 100nM 8h

—_
o
<

o oo
S

N
°

RO
<

110 9 8 7 6 5
CP55940 log concentration (M)

% Stimulation [3°S]GTPyS Binding
. ~
o

41



