Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

Highly efficient synthesis and characterization of the GPR30
selective agonist G-1 and related tetrahydroquinoline analogs.

Ritwik Burai,' Chinnasamy Ramesh,' Marvin Shorty,1 Ramona Curpan,z’3 Cristian Bologa,3 Larry A.
Sklar,** Tudor Oprea,** Eric R. Prossnitz*® and Jeffrey B. Arterburn'**

!Department of Chemistry and Biochemistry MSC 3C, New Mexico State University, P.O. Box 30001, Las Cruces, New Mexico
88003; Institute of Chemistry, Romanian Academy, Timisoara, 300223 Romania; *Division of Biocomputing, Department of
Biochemistry & Molecular Biology, *Cancer Research and Treatment Center, *Department of Pathology, *Department of Cell
Biology & Physiology, University of New Mexico Health Sciences Center, Albuquerque, NM 87131

E-mail: jarterbu@nmsu.edu

Table of Contents:

'H NMR and *C NMR spectra of all products p2-pl8
Crystal data and structure refinement for G-1 p 19
X-ray ORTEP rendition of GPR30 agonist G-1 p 20

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

Mormakzed rtensty

Hormalzed Intens ity

o
|

ot
o

o
Y

0.3

0.2

0.1

FB2-06P IMINE-H ESP

—251

—& 06

o e

= _;i.-‘
o E

F

L Y
=
"

,3%

—

[FT

(=1
(=]

It

[=
1L

1“8
t
e

Chemical Shift (opmi

FB-W-06P-IMINE-C.ESP

=121.01

= 12960
112.79
— 10z
Cﬂ-:-
= i
=
Pl

—107.20

— 0,00

=3
FE
ot

— 18561
—151.4
— 1T
— 13462
-
-
TE

160 150 140 130 120 110 100 a0 20 70 a0 50 40 30
Chemical Shift foom’

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY

- ]

10

o



Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

&0

100

Chemical Shitt (ppm)

120

140

e56 5—

160

180

Bl Lt T b il T
L L=} = = =

Kpsuaqu| paziewiopy A auEg| pREEWIN

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

_H.H:”_I|;

™S

BEY E—

1.06
i

1.061.13 UEE

Wl W

EEEBERE

Aysuagu) pazyeuso

T T
r_.-.um
tEEE

40 35
Chamical Shit (pprm)

45

JE0ST—

FOBE LE

9T Er—

Fazg ="

SElL T5—

Chiorgform-d
288
- P E
g
[

= -
L=] =
Asua) pozyewioy

100

Chemical Shift (ppm)

120

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

8
5 g
— | L]
10
h—
'g'ﬂi"s \/‘O )
8 3 5
E__J
= 06 3
-
z
l]-l_’
03] §§ _ 5 ™S
] oy
WE e E 9 == oM Y] g
3 L..ll‘- I
E Tg E%EE . BanE o
073 ! IR I | ———— 1
— A 1
1.062.21 2.261.05 092 1.00 103335 D95 436 1.00
W H H KW 2] K 2] = =]
BD 75 0 B5 BO 55 S50 45 40 35 30 25 20 15 10 D5
Chemical Shift (pprm)
g 8
o
B2
I |
10
03
:.,OB - "
B 5
07 g
£ E;R =
-] E'_ —
37 as| 3 Bz 38 3,
Ea N n Chilorofomm-d g Qu b | g
o i —
- 288 F T &
04 g @2 = !
o
& g 2 R
03 R & k]
# = 1 1
3 N !
|
0.1
i]
180 160 140 120 100 80 &0 Fii] 0

Chemical Shift (ppm)

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

—3.6356
2.5099

b
w

b
=

o
=y
i
-

Normalized Intensity
2
o

05 :
57 g
) ge Bt i
=R T=TA =T b E
7 m@“gagvﬁ?%éﬁ% 58 Bzo
o7} | etgepes 1 'Tt'
LB 097096207 1.00 o, 1.00 1.033.23 100 424 1.0
(1 0] ] HU U o (¥} HUl W [¥] = b
80 75 70 65 6O 55 50 45 40 35 30 25 20 15
Chemical Shift (ppm)
o
Eh—
o3 Eossr P &Y s
3 2 7 |~ i -
09} 1 ""'\]:;(‘-' 7
E [
L 08 :
B i g
§07 % 5
E W_' § - - T Chieraforrm-d
t 1 @ 388
zﬂ.ﬁ_: 1 EtE
3 Ca
D.l:
03 3
57
200 160 160 140 120 100 80 60

Chernical Ehit loom]

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY




Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

-r
s
-r
™~
_ |
70
09
08 3 "
=, F 7
E__:
‘EUE_
043
E-, gﬁ Acetone-db
o
02 %ﬁ = rip WA o r~ P
' 1> 55 389e [e33=pa
flT_ l -::i ey ﬂ?l,.._._._
¢ 094 099 201 082 089 092 100 100 204 110 100
0] W 2] W 7] L 2] i (=] (=] =
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15
Chemical Shift (ppm)

REEERN RIT
o
gl | __.;r’u'“-'.‘vrf i
E =y

i P i i 1 []

o [ i | 1 |
B A e - T i P bﬁ"“ﬁ)"“\ﬁ:"_\h R A i A S =

Mo jppm) | (WG | Heght | Me. | jpom) | i) | Height
| 1 @0 | 1MeI 0msl 10 3338 RS | 01n
2| s | 1eans pa2eT | 10 #A82 | FSMAA | 00533
(IB00 | 1ESAT DASE | 127 475 BITIE GTeR
Taan | 16TED DM 13 STIR DR DAl
180 | EMA DETHL 14 1IBTE BAXED 00802
3005 | 19114 D0ATI 18 ISET) SI2Y | G
308 | 181TH | 10000 18 | 1IS3F ) EM024 | GETIE -
006 | NP0 080 | AT | K0) | GEME | 004
008 | 1SSAT QISR 18 | IRA1 | BRSTS | 00NE

fom} | | Hege | | o | Assaten | ippes) |
1MTE MM 008 | 1 Acslensdd | 3080
1084 BSSRE 01800
10T EETAE 0139
ermI @iear

#Zs_r_s_u_ﬁ_a_a'_ F
g

LR

-]
-
:

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

15

20

098s S —
H#56E1E—

el £0568C 55/9 @
erocesd Lisoor

O SyvZ—

25

DS

668 Fr—
BT SF

BLLas5—

50 45 40 35 30

55

1.5 m——.,_r

1 78 J T
HTT 2L
] DOISETL~
rel9az|—
L9500 LT
LELVBTL
LIFTEZ]
OO0CE 621
SUELVE
BrSSErl
89l 1S1—

EL8C 51—

6.0
Chemical Shift (pomi
L}

70 65

75

80

85

90

Bl s—== & |

95

F36E 561 —

il ol R b ik RALh bl Lol LR b Rk b R ) Ll e R AR L Lk Lol Lk bkl Ikl | bk LR AL | TEF[TETTLTArTer, FIFTIFLTOTTY JrTETITTIIT
= [au] [ Ty -5 il i — _.U __u.._ _.un_ __.... W _5 F _...J .__)_ _1
- = o = = o = = - =] =] = =] = =1 1= =

Kjsuagu| pazewsop Kpsuay) pazneuwsoy

i]

120 100
Chamical Shift (pprm)

140

160
PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

MNofmalzed |nlensty

Mormalized |ndensity

[=1

"»

L=

7

H
(2]
T
X
- 9
™S
2 g
33 7
s GE N R
Bogogon.  EY AL
mfgﬁmﬁﬁﬁ - !
Rl

105 1.19 1.00 101 1.0 0% 441 05a
4 Uy U U — — —
2] T B 5 3 2 1 0
Chemécal Shift (ppm)
Chilgroform-d
aBs
. 8k
355
ﬁiIBJ“ T
8 @
e JO g
- b
- |
. 3
2 3 |
= & % 5 85
& 8 2 lwo GRR
N s = F;g'*u-. e E
g 7ot 2 -
- TN
L8N i E;‘:
¢ LRy

LIRALLS SALLE da}

190

TEPTTTYY

160

RARAR AR LAaRE Lites T T

180 150 140 130

T 110
Chemical Shift (ppm)

im0

[reeTprTprT
100 90

&0

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

Mormalized Intensity

o
iR

Normalized Inlansty
W

DMSO0-66

—2.4093

4

=
=]

E

=
La=]

0

[=
iR

[=
=

(= =
- X
i | ]

7

20 110 1.02.050% 1.10 1.02 1.00 1.13 1.m 4.44 038
I — - e = e — — = — —

TTRATTEF[URTR AN T TN [TRETTTA F[EETT[TAET R THR[ANTT FAS T NET A TT AP N TTF[ AR T TTRE [T TR Ta FTEF AN [TETA[TTEE R TIT[TAET [ FTUR[TETA ETNF[ERAA[TRET| FTTE[ANTT FART] FFARPTHFI
95 90 85 80 75 70 B85 60 55 S50 45 40 35 30 25 20 15
Chemical Shift (ppm)

DMS0-66

(=1 =
5 3

o
=

10

8.5

= = =
.33 .8,
—=2%.0103

160 160 140 120 100 80 &0 0 0
Chemical Shift (ppm)

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



FES I—

"

00y
BOLE
€09 — L

6516

0555
61995
L9
IELE'S
FIEST
906G
iz 57
FiFe
(7= ) —
Mniae"

680 L .

111"

BETY =
LBEE L
SE0SL

ooaz i—

Chiloroform-d

.25.

" 30

35

,‘0

"y

Charmscal Shift {ppem)

sk i M
55 &0

60

i el il |
70 B5

75

80

B0l —

05 1E—
riS0Tr—
5407 Sp
0022 55—
STIE T9
990594
0000 L2~
YEZF L4

SFLLSLIS S848T1—
61 91—
SLLT T~

[t Nty
090 0E

zivgeerd

ZYOLEFl—
LETEERL
ledl 05l=

SEIT%El—

Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

=

" T T L T L b L
s e kbl ik
= = = =] = =1

Kisuaiu) pazijeusioy

Kpsuagu) peziewon

100
Chemical Shift (pprm)

120

BT DEL S —

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY




Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

EEEEEEEED

MOFmiEhdEd | AtEnsty

K

]

=
—

|

1.9.3.3.

(=]
=g

=
o

| alasaalaia

[=
LT

AL

3241.14
W

BD 75

=

e

&

|

12

—150.2568
=136 4904
— 124 9860

154 263

g
T
12
E ™S
[73]
3820 Ypone2an
3H22 |IEERREE g
ety T T T Ll
- ]
104 1.00 100 100 008 104 304 1.26
o e W ] (= e e bt
70 65 B0 55 50 45 40 35 30 25 20 15 10 05
Chemical Shift (ppm)
o Chioroform-d
- —
5 - 882
2t N 34
NEE J & 8
2o’ @| | 7 G s€yg
: 8 R -~ §
g :
| |

—=26.0311

140

120 W 80 80
Chermical Shift (ppm)

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

Methanold4

:

[=] (=)
[=¢] w
= g
—4 BEX%
~3.3039
—2 4875

Normalized Intensty
o
m

-
05 fua] =
-]
L
04 E "".31
= P
037 - hé ﬁﬁ
| 828 49 8
i3 = BT, T@p -
D;" | r-_l_‘ E&ﬁgggg'ﬁ .,:- %E
i
|:|1_ i m'-l"l.nu.'l .:_-3
i | A
o 200 2.9 1.0 1.1 1.09 1.13 1.170009
L [1[¥E] b u "] L Ko
80 75 70 65 6.0 55 50 45 40 35 ) 25 20 15
Chemical Shift (ppm)
DME0-d6
@
#
|
10

o
=
3978
3923

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



|-

LS i—=

1m.wm_m 3856
LvEd

vz i —
BERG i
ZETL PSR
Fra:Ty]
qoas f
L¥LL
zelee”
U5ZE R

Chemical Shift fopm)

207

i

0.95

U

Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

B |2 |3
[=] L= [=
KjE=uagu) paziewsop)

=1 [=1

FiOLE—
CHOE |E—=
BIBY 57—
Bg9s—
=
E
= Sa/5a
Z .”.Hn_tlu_,
£ FWEIVL
L =)
BEZE SLL—
ST T~
o —
_mmmmm_p., ) TSLEFTL
mmgmm_...
BOISTEL I
LIBLEEL
ST Frl—
DZEL 6Fl—
" -

BIHS 96l—

0

T r...."._. ..._w.-::_w..::_w _.:._.._.“I..“._::._m._:: W. T
= (= = L=] L=

T
..I..._ _ul._ ..I..._ ﬂ_ n.

.ﬂE_._z_.__ PATIELLIOHN

0.1

120 120 10 100
Chamical Shift (ppm)

140
PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY




Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

o
.

o
&

o
!

o
b

i

L

al

L

o
iR

MNormalized Intensty
o
=

o o
= &

1.8

Mormalized Intensty

3.,

15

=2 4790

0 T U P W% I W, - O W=

~1300.4613
=127 7351
“e126.1306
1203560
=114 8322

1338412

15

—149 9505

1431414

=125 1.4

Chioroform-d

gsg

74
7
6.5

77
A

£3.9129

IIEII-'SEE
44 9693

(=]

=319772

—2%.097

160 140 120 100
Chamical Shift (ppmi)

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

—2.4741

16

Mormalized Intensiy
G R T R T e A

=
=

a| o
_~7.6403
ﬁ?%
8532
[~ L7.8573
7.2612
EH]?B
0e4
8952
8203
35
6626

042 093 258 0.681.00 114 381 633 147 1.18
[ u U o e e el
BDO 75 70O ©5 60 &5 50 45 40 35 30 25 20 15 10 05
Chemical Shift (pprm)
S8
T
— r =
0 R 23
793 i g o A
w8 3 g ¢ i
EE " e . | B H
§ i Tolg
- 16 | g |12,
$073 ¥ |
:fﬁ 8 Y
= L ® =]
£ % § 5 Chioroform-d % 'Ef":] ®
e we Y 9| RE
| 2' o -'lrg"- e |
04 - po g
3 | hl..\:iE
03
07
o7
et L - "‘Lnﬁ.lul'

Chemical Shift (ppm)

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2010

—2.5245

—B.005E
—0.0001

| 2.3.3

=
b

Gaary | 033

K

Mormalized Intensity

.4

L=
=
—7. 2669

G640
6118

=
i
&.0045
—7.95978

=
(=

[=]
= . h

Chemical Shift (pprm)

Chloroform-d

=0l

i

N
703 P 7
09 A
E.UB- AT -emn
o7 T PR
= < NS o 5 o [
§ 0 18 =7g § AN
E = ® 517 /2 B I
0% = /
s 77 2 = g
- "E Fﬂg
0e; g @

N S

033 |

=

200 1|0 180 40 120 100 80 &0 0 20
Chermical Shift (ppm)

PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



L

Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

<- ooooo— o
=
p- 069 ¥Z—
= 061 9z
STEF | =
GLLSL —
LLES) EDS5 Iy —
6755 | -
95551 el | T
Se00T
9520 = Ay 55—
zeanz- P - Ifo
s oLoE'ee—
. gozd | o fu -
ZIEST— =] £
O9F6 w4 £ susuy 05 U~
E956 & m._H-H_hnL.‘
T8 T i § = g vy
BIEE T o
BlALE .
EV8LE nE
2 06LE g1f 2
ZEIBE~ I =
g EZOE o 36 08567101 —
= Dﬂu.m. n__H = P 0L —
Bl w'E IS0 ELI—
Ly T 6500 Vi
FNS 1TI—
=]
o I6LBBTL—
w SERLLEL BEB Ll
L
5 o¥zL 81y
o BS Brl—
£
965 9 w
wwnm.wh_-"l. MH (=] ] =
IV L~ raE2
e —————.
9L I S3
Ly s 3
ZivL L i
969l 4+ S P
=l ap2
L8 £ 55 96—
(Ll ik R LAY ST AR M Ll i | T T (el W W b ! ! L J d L ! 1 i I
[ S A A O R T - R N S
Klesuagu| paijeuson Aysusu) paziewLon

100

140 120
Chemical Shift (ppm)

160
PRIVILEGED DOCUMENT FOR REVIEW PURPOSES ONLY



Supplementary Material (ESI) for Organic and Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2010

Crystal data and structure refinement for G-1.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 31.60°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(I)]
R indices (all data)

Largest diff. peak and hole
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Gl

C21 H18 Br N O3
412.27

228(2) K

0.71073 A
Monoclinic
P2(1)/c

a=10.0852(9) A o= 90°.
B=91.353(5)°.
c=31.868(3) A v = 90°.

b=10.6038(9) A

3407.1(5) A3

8

1.607 Mg/m?

2435 mm'!

1680

0.51 x0.39 x 0.23 mm?
2.71 to 31.60°.

_14<=h<=12, -14<=k<=15, -45<=1<=46

53440

11402 [R(int) = 0.0431]
99.6 %

Semi-empirical from equivalents
0.568 and 0.350

Full-matrix least-squares on F?
11402/0/479

1.078

R1=0.0512, wR2=10.1143
R1=0.0835, wR2 =0.1250
1.426 and -0.563 e.A"
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8
Yo
X-ray ORTEP Rendition of GPR-30 Agonist G-1.
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