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1. LC-MSANALYSES

Method A:

LC-MS analyses were performed on an Agilent HP1100-series liquid chromatography system equipped
with a diode array detector and a Waters ZQ single quadrupole mass spectrometer (ionization type
Electrospray). The liquid chromatrography conditions were as follow: a Phenomenex Gemini 3-um C18
110A 100x2 mm column was used, and it was eluted with a gradient made up of two solvent mixtures.
Solvent A consisted of water and 0.2% formic acid. Solvent B consisted of methanol. The gradient was
processed as follows:

Time A% B% C% D%  Flow (ml/min) Pressure

0.00 90.0 10.0 0.0 0.0 0.300 400
1.00 90.0 10.0 0.0 0.0 0.300 400
7.00 0.0 1000 0.0 0.0 0.300 400
9.00 0.0 1000 0.0 0.0 0.300 400
10.00 90.0 10.0 0.0 0.0 0.300 400
14.00 90.0 10.0 0.0 0.0 0.300 400

Compound purity was assigned on the basis of 254-nM detection data assessed by comparing relative
peak areas of the signals.

Method B:

LC-MS analyses were performed on a Waters’/Micromass LCT, TOF equipped with an Alliance HT
Waters 2795 liquid chromatography system equipped with a Waters 2487 dual absorbance detector. The
liquid chromatrography conditions were as follow: a Zorbax Eclipse XBD-C18 3.5-um 50x2.1 mm
column equipped with a rapid resolution cartridge Zorbax Eclipse XBD-C18 3.5-um 15x2.1 mm was
used, and it was eluted with a gradient made up of two solvent mixtures. Solvent A consisted of water and
0.08% TFA. Solvent C consisted of acetonitrile. The gradient was processed as follows:

Time A% B% C% D% Flow(ml/min)
0.00 90.0 00 100 0.0 0.300
1.00 900 0.0 100 0.0 0.300
8.00 50 0.0 95.0 0.0 0.300
10.00 5.0 0.0 95.0 0.0 0.300
13.00 5.0 0.0 95.0 0.0 0.300
20.00 900 0.0 100 0.0 0.300



Compound purity was assigned on the basis of 254-nM detection data assessed by comparing
relative peak areas of the signals.

Compound Retention Purity (%) Method
Time (min)
14 9.71 100 A
10.62 100 B
15 9.29 100 A
10.25 100 B
16 11.35 94.55 A
17 9.71 100 A
10.80 93.93 B
18 9.63 100 A
10.29 100 B
19 9.97 98.77 A
11.36 100 B
20 10.04 95.17 A
11.54 98.00 B
21 10.53 100 A
22 9.17 96.01 A
23 10.90 100 A
24 9.14 99.21 A
27 10.01 95.27 A
11.35 95.30 B
28 9.93 99.31 A
11.01 99.00 B
29 9.92 94.00 A
11.00 92.59 B
30 9.77 90.36 A
10.71 92.60 B
31 10.20 99.00 A
32 7.00 99.01 A




= T05.4025
| A13.2282
T21.4031
82 007 \ bsimses 054 G071
E TAG 4269 1
4372153
P I 1 Y i T | | 1Ds678&3uz0iss0e
200 400 GO0 o0 1000 1200 1400 1600
Minimsnam: =1.h
Maximum: Z00.0 1600, 0 A0, 0
Masa Cale, Mass [T PPM s Boore ¥Yormula
3502095 350, 2120 =25 =T 2 L. 5 L CE3 H28 N O

2. ELEMENTAL COMPOSITION REPORT

Compound 14:

Single Mass Analysis
Tolerance = 1000.0 PPM ¢ DBE; min =-1.5, max = 50.0
|sotope cluster parameters: Separation=1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Eleciron lons
1 farmulale) evaluated with 1 results within limits (all results (up 1o 1000) for each mass)

rkal0nod hrms 13-Apr- 2008

medalniog ke 216 (21600 AM (Top 4, Ar4000,0.38520,1.00) Sm (56, 2x1.00), 5b (4 40,00 )
100 50,2005

Compound 15:

Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min =-1.5, max = 50.0
Isatope matching not enabled

Monoisotopic Mass, Odd and Even Electron lons

1

formulale) evaluated with 1 results within imits (ali results (up to 1000) for each mass)
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Compound 16:

Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min =-1.5 max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Meonoisolopic Mass, Odd and Even Electron lons
4 formiulale) evaluated with 1 results within Bmits (all resulls (up to 1000Y for each mass)
mdatiios hems 20-May- 2008 140541
pda00as bems o 154 (1 G400 AN [Tog 4, ArADDD.0, 305 20.1.00); Sm (3G, 2x1,00), Sh id,40.00 ), Cn {143154) TOF M3 ES+
4700638 2,834
100
|
] 364 2684
| A71.0712 '
306 2143 . B6s 2756
5120948
2410172 3093.2040 1 9441357
| , BI3227 g aims l - 10480754 13303684 1494 c0gn
0 e . R e ehlae Kl R e ) TR IEEREY AL PR s o Tl e
200 300 00 B0 B0 70 800 9  fG00 9100 4300 1300 1400
MArdrmim: =1.5
M L 200.0 1000.0  50.0
MEan Calc., Hasa mila P [R5 Score Formula
470.0638  4T0.0ELY 4.1 1.4 13,5 1 C23 H2L W 02 I
Compound 17:
Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation=1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
3 formulale) evaluated with 1 reaults within limits (all results (up to 1000} for each mass)
mdalidos hrms H0-May- 2004 11:31:47
mdal{08 hrms 185 (1.860) AM (Top,4, Ar 4000 0,395.20.1.00); Sm (5G, 2x1.00); Sb (4.40.00) TOF MS ES+
100 T4, 3044 7 6383
S50 5660 BOD.4128
| [r45.2059
4362257
%
w37 2452 T45.4102
38 2680 20, 4658
102,434 2741873 | 6252870 1054 6777 126356701371, 5508
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Compound 18:

Single Mass Analysis

Tolerance = 1000.0 PPM / DBE: min=-1.5 max = 50.0

Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisolopic Mass, Odd and Even Electron lons
3 formulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)

mdalidor hrms

20-May-2009 110437
mdalidoF hrms 258 (2.590) AM (Top, 4, Ar4000.0, 385 20,1.00% 5m (S5, 2x1.00); Sb (8,40.00 |, Cm (258:271) TOF NS ES+
703642 4.51ed
160,
| |
430.2154 |
[ 7313788
%
3261031 37,2250
- 674,372g [ 00M
P i S O G il IO o SO LT T T i ) e MY
200 200 400 500 a0 700 BOO anh 1000 1100 1260 1300 1400
A bmum: =1.5
Pase dmum: Z200,0 LOQO, § s0.0
Masa Cale., Maass mla FEM EBE Score Formula
3A36.1931 336, 19464 =3.3 =487 10,5 1 C22 H2E W 02
Compound 19:
Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min =-1.5, max = 50.0
Isotope matching not enabled
Monoisolopic Mass, Odd and Even Electron lons
1 formulale] evaluated with 1 resulls within limits (all results (up to 1000) for each mass)
mdadlhZ hrms Hﬁpr-m 10:28:44
mdadid2 hr 168 (1.688) TOF M3 ES+
38,2247 287
100 [
"':L
|'| 3292453
)
|- | 3302420
L] | v e e e R e : mr
3240 3260 3280 20,0 3320 340 1360 336.0 3400
Minimum: -1.%
Max imiim - 200,40 1000, 0 0.0
Mol Cale., Hass miba FFH LHEE Formu La
328.2247 328.2279 -3,0 -9.0 7.5 £21 M3 N o02



Compound 21.

Single Mass Analysis
Tolerance = 1000.0 PPM { DBE: min =-1,5 max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
3 formulale) evaluated with 1 resulls within limits {all results {up to 1000) for each mass)

mds0080 HRMS 20-May-2009 10:05:17
mdelia0 HRME 234 (2. 340) AM (Top.4, Ar4000,0,395 20,1.00) 5m [5G, 211.00) Sb (4.40.00 § TOF M5 ES+
a36 X7 2 7263
100 |
l}a {
| 4372067 7324252
306, 2060
L 733.4158
201,8672 HL2ETT
675,4654 lraa.qnur
g ELOABY L 0 OO . ] L i v 87 3400 905 S00210B0.5067 S il
200 300 el ] BDO 2204 700 Bo0 w0 1000 1100 1200 1300 1400
HMinimum: Yl
Hasdmum: 200, 0 1000,0 50,0
Haas Calc., Masas mika FFH DBRE Soore Formala
338, 2148 338.2120 2,8 8.3 9.5 L c22 HzE © 02
Compound 22:
Single Mass Analysis
Tolerance = 1000.0 PPM [ DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Maonaoisotopic Mass, Odd and Even Electron lons
4 formula{e) evaluated with 1 results within Emits (all results {up to 1000) for each mass)
mdad081 HRMS 19-May-2009 14:16:54
mdad0a1 HRMS 220 (2. 3007 AM (Top.d, Ar,4000.0.365.20,1.00); Sm (50, 2¢1.00), 5b (4,40.00 ); Cm (220:226) TOF MS ES+
438,2209 2 5ied
100 E
|
“ ! :m:..izwg
! 338.1763 | i
1 387, 2132 |
3301860 3214 411.2130
L 70638 534 1830 360 1753 395.2035 37 2255 3932140 4262328
B brpe e e e - R R d A L B L B R B B L § atits il 11113

3o 320 330 340 350 360 a0 380 a0 a0 470 az0 430

Minimums: -1.5

Maximumz 200.0 1000, 0 50.0

Maaa Cale., Masa mlka FEM LBE fcora Formula
338.1763 338.1756 0.7 2.0 10,5 1 C21 Ha4 N 03



Compound 23:

Single Mass Analysis
Tolerance = 1000.0 PPM [ DBE: min = -1.5, max = 50,0
lsotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Moncizotopic Mass, Odd and Even Electron lons
3 formulale) evaluated with 1 resutts within limits (all results (up to 1000) for each mass)

mdaliEz HRMS 16-May-2008 14:48 55
mdalBE2 HRMES 164 (1.640) AM (Top, 4, Ar 400000395 20,1,00); Sm (86, 21 00); Sb(4,40.00 ) TOF l.|§ Efq:a.
302147 A

100 |
ET5A50T 545 4304

o, | 7334735
I 43823658
| 437 2481 o
ol e ' 569 4844 7515281 gog 400 979.5182 10800267  4oup 4oom 4049 4775 ;
P R e T A T T T - "-—"""'."""'—"l|'l":'|'-1——'"'r|-"||r'r|11"""-rl'r""--r|'I""'“"'"l' m
00 300 400 500 00 0D BOD 800 1000 1100 1200 1300 1400
Mdnimnam; =
M s Toeaam 2 200.0 100D, 0 50.0
Mass calc. Masas mba EFM DBE Score Formula
338,2147  330.2120 2.7 B.0 9.5 1 €22 Hze W o2
Compound 24:
Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min =-1.5 max=50.0
lsotope cluster parameters; Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Qdd and Even Electron lons
1 farmulale) evaluated with 1 results within limits (all results {up to 1000) for each mass)
phal01-308 hms 14-fipr-2000 106445
phoBO1-308 hr 176 (1,700) AM (Top.4, A 4000 5,385 20,1.00); Sm (56, 2:1.00), 5b (4,40.00 ) TOF M5 ES+
y 366, 2065 2 08l
oo
4362257
'."Il 1
43T 2150
| 713967 7844083
151.0374 deams | | 5381708 TO4 4145 105 BOEA
722 42D
274.1898 | | l 1382463 | 6381912 | 821 4243808 3462 1070 BanE
o | ishiinintort B P E N | .uJ{-I'_.'_L.__.._, S ' i T AT R .._........L_._-L. Aoy A A bl Ficrin, S FE P
200 300 400 50 Gl 700 a0 and 1000
Finimim: -1.5
Max imum 200,10 Looo.o 50.0
Maas Calc. Mass mia P DEE Score Foremula
366. 2065 Jae. 2068 =0.4 =11 10.5 1 C23 HZB W 03
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Compound 27:

Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Mongoisatopic Mass, Odd and Even Elactron lons
3 formulala) evaluated with 1 resuits within limits (all results {up to 1000} for @ach mass)

mdaldd HRMS 19-May- 2004 1218:10
maa004d HRMS 167 (1.670) AM (Top,4, Ar4000.0,385 20,1.00), Sm (SG, 2x1.00k Sh (44000} TOF MS ES+
100 00,2202 2.58a]
|
' ' 798 5128
422 1657 | B0 4283
b | 4361402 I
| 4631081 B21.4551
|
1202.6202
202 1922 464, 1080 12046178
| aaa Izgq_zmz | , 672 8077 1204 5354 1248 0053
| TR il ] oy E e
o - - . aan vy s T T A 4 - T miz
200 300 A0 500 GO0 TO0 1100 1200 1300 1400
M dmams L8
Maximum: 200.0 1000.0 80,0
Mams Calo. Mass mila PFH AR Roora Formula
400,2292  400.2277 1.5 3.9 13.5 1 C27 H30 N 02
Single Mass Analysis
Tolerance = 1000.0 PPM [ DBE: min =-1.5, max = 50.0
Isctope cluster parameters: Separation = 1.0 Abundance = 1.0%
Maonoisolopic Mass, Odd and Even Eleciron lons
1 formulaie) evaliatad with 1 results within limits (all results (up to 1000) for each mass)
mdadd40 s 13-Ape-2009 16221
rmdadd40 he 157 (1.570) AM (Tep.4, Ar4000.0,305.20,1.00); Sm (56, 2=1.00); Sk {4 40,00 } TOF MS ES+
436 2154 1.42a3
100
TED 3842
i 285 2126 TH1,3936
4372251
2410147 204.0009 TEZ 4168
171.0606 | | ABT 2441 526 30655041733 744 4400| 709 37408650976 971.0300 1008, 7855
A R, e L | T I S (PR BT ORST | ol LIRS, [ R 0 iz
200 a00 Ll GO0 GO0 TON aon 800 1000
Bfd i L migian & =1.%
M imum: =00.0 10000,.0 S, 0
Mass Cale. Masa mia PPH DEE Scora Formula
86,2126 VG, 2120 0.6 1.5 13.5 1 Cié6 HER W O2
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Compound 29:

Single Mass Analysis
Tolerance = 1000.0 PPM f DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Maonaisotopic Mass, Odd and Even Electron lons
1 formulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)

mdad041 hems T4-Apr-2009
mdad0d1 hr 207 (2,070) AM (Top4, ArA000.0,395.20,1.00); 5m [5G, 2x) .00, 50 (440,00 )
100 3662121
T 4144
Tr24310
%1 .
A0H. 2004 | T93.4078
|| TB4.3802
164,0088 260 17056 | T RS E20.53246  GOEID0G 679 3239 795 4044
. , 3026332 | a 2 L
o, o ERS s ey ,.._;,.,__.,,.__F_.__,_LL._I._ N e b L U SO e
200 300 400 500 GO0 oo B0 00
Hindmum: =L
Maximam; 200.0 1000.0 50,0
Haas Calc, Mass mba P DRE Joore Farmula
386.2121 386, 2120 0.1 0.2 13.5 | CiG H28 N 02

Compound 30:

Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min = -1.5, max = 50.0
Isotope maiching not enabled

Manoisotopic Mass, Odd and Even Electron lons
1 formulale) evaluated with 1 results within limits (all results (up to 1000) for each mass)

mdalB38 hnms 1d-Apr-2009
mdaOas e 217 (2. 178)
100 370,1588 i
3021374
W | T2 15658 304 1465 £35 162
| 373.1802 A36 1804
| 30515300 411.2028 |
I ‘ | | 426 1087 | |
- P T TP T - MNP - | PRSI Y 1 ' P I -
a0 350 380 ar a0 Jad 400 A1 420 430 440 A5G
Mindmums -1.5
Ma i mum 200.0 100 .0 50,0
Hapa Cale., Maaa mila PrM DEE Fermula
370.1556 AT0.1574 2.2 6.0 1058 £22 H2R W 02 21
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Compound 31.

Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min =-1.5, max = 50.0
lsotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisctopic Mass, Odd and Even Electron lons
1 farmulae) evaluated with 1 results within limits (all results {(up o 1000) for @ach mass)

mdafi0d hrms 13-Apr-2000 10:48:44
mdali03 hr 206 (20500 AM [Top,d, ArA000.0,395 20,1.000; Sm {SG, 201.000; Sb (440,00 ); Cm (202:208) TOF W& ES+
100 365.2075 .68ed
70,3744
mT'rm
= | 7313951 7613837
ar.2x |?H2 e
2601630 d 3037
BE.3450 T09R.60BY  yaopas0a 14
P IS WU (1N SO 7633514 | st O 10193950 1p48.5413
200 A00 600 600 1000 1200 1400 1600 1800
Hinimizms =1 .5
LERSTHITT H 200 .0 1000, 0 80, O
Hazsg Cale. Maasa =D 5% | DEE Ooors Formula
A66.2075 Anh, 206D 0.6 L. 6 10,5 1 CEA HZ28 ® o3
Compound 32:
Single Mass Analysis
Tolerance = 1000.0 PPM / DBE: min = -1.5, max = 50.0
Isoclope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisatopic Mass, Odd and Even Electron lons
3 formula(e) evaluated with 1 results within limits (all results (up to 1000} for each mass)
meati02 HRMS 20-May-2004 10:25:07
meal102 HRMS 144 (1.439) AM (Top,4, A 4000.0,388, 20,1000, Sm (56, 2x1.00) Sb (44000 TOF MS ES+
S 237 1902 13163
436, 2261
T
| AATE 731,3752

2410115 l 5 WD
95 36814
2121408 8120420 9793093 10460963
gl2zee | J_IL. Sizoaze TR | yepssgr  STOO0M AMGOMRR 13184847 dsnsas

200 300 400 500 00 o0 ann 00 1600 1100 1200 1300 1400

Mindmum: L

Maximum: 200, 0 1000.0 S, 0

Masa Calc. Masa mila P 0BE Score Formula

A3T. 1802 337.1918 =1.,4 -{.2 L, 5 1 C2lL H25% N2 02

S13



3. ENANTIOMERIC PURITY RESULTSFOR COMPOUNDS 33
AND 34

Enantiomer 1 (compound 33):

uv
0 10 20

Time (min)

Conditions:

Column: CYCLOBOND DMP, 25cmx 4.6 mm1.D., 5 um (20724AST)

Mobile Phase: 100:0.01:0.05, ACN:HOAC.TEA

Temperature: 10°C

Flow Rate: 0.3 mL/min

Detection: UV at 288 nm

Injection Volume: 10 pL

Sample: 200 pg/mL solution in 100:0.01:0.05, ACN:HOAC: TEA

Peak 1 retention time (Ry): 16.84 min.

Enantiomeric purity of Peak 1 = 97.3%.
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Enantiomer 2 (compound 34):

uv
| T T T T T T T T | T T T T T T T T T | T
0 10 20

Time (min)

Conditions:

Column: CYCLOBOND DMP, 25cm x 4.6 mm1.D., 5 um (20724AST)

Mobile Phase: 100:0.01:0.05, ACN:HOAC:TEA

Temperature: 10°C

Flow Rate: 0.3 mL/min

Detection: UV at 288 nm

Injection Volume: 10 pL

Sample:

200 pg/mL solution in 100:0.01:0.05, ACN:HOAC: TEA

Peak 2 retention time (Ry): 18.38 min.

Enantiomeric purity of Peak 2 = 97.5%.
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ADME-TOX STUDIES

4. PURITY ASSESSMENT FOR COMPOUND 18 USED IN

3 Diode Array

703 284
e 0en] UV Chromatogram - Abs at 254nm MDAT Range: 7.217e-2
e 3 10ul injection of a 10ug/ml solution of MDAT / '
5 0p-24 Lot# = PHDOO1.374F1
’ 3 Sample solvent= 10% MeOH in water
4 .0e-2
3 3.0e-23
2.0e-24
1 De-23 10.63
40.02 1.14
] D—M
k L B L A L L L L L L L L L L L B L L A L L B ALY UL L L L L L N L LI B B |
0.00 2.00 4.00 6.00 g.00 10.00 12.00 14.00
3: Diode Array
- 284
UV Chromatogram - Abs at 254nm Range: 1 57982
6.0e-2 10ul injection of hlank 10% MeCQH in water
5.0e-2
4.0e-2
[ = 3.08-2
2.0e-2
1.08-2 9.40
40.01 1.12
004~
k T T T T T T T T T T JE]
0.00 2.00 4.00 6.00 §.00 10.00 12.00 14.00

Figure 1la UV absorption traces at ? = 254 nm. Purity is> 99%.
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Al

3 Diode Array

UV Chromatogram - Abs at 254nm o5

1.4

10ul injection of a 10ug/ml solution of MDAT Range: 7.726e-3
2.0e-39 Lot# = PHDOO01.374F1
Sample solvent= 10% MeOH in water

) T T T
000 050 100 150 0 200 250 0 300 &S0 400 450 0 &500 650 600 G40
3 Diode Array
284
112 Range: 7.556e-3
2.0e-34 UV Chromatogram - Abs at 254nm

B 10ul injection of blank 10% MeOH in water

Figure 1b. UV absorption traces at ? = 254 nm expanded from 0 to 6.9 min. No
differences/impurities observed. Purity is> 99%.
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30 Dinde Array
254

E 9.39 10.59 1/D'M Range: 1.452e-2
7.5e-3
5.08-3
2.5e-34
- 3
S 00 UV Chromatogram - Abs at 254nm
) 3 10ul injection of a 10ug/ml solution of MDAY
5 555 Lot = PHDOO1.374F1
48 Sample solvent = 10% MeOH in water
-5.0e-3
k T T T T T 1 T T T T T T T 1
5.00 3.00 10.00 11.00 12.00 13.00 14.00
3 Diode Array
940 254
E Range: 1.572e-2
7.5e-3
5.0e-3
2.58-39
2 3
0.0 UV Chromatogram - Abs at 254nm
E 10ul injection of blank 10% MeOH in water
-2.8e-3
-5.0e-3
k T T T T T T T T T T T T ) Tirne
5.00 3.00 10.00 11.00 12.00 13.00 14.00
Figure 1c. UV absorption traces at ? = 254 nm expanded from 7.1 to 14 min. No
differences/impurities observed. Purity is> 99%.
MS Chromatogram 10 WDAT 1 Sean E_?E
- . ¥
1004  Scan Range = 100-1200 " (mass spectium shown helow) 4.56e8
10ul injection of a 10ug/ml solution of MDAT
Lot# = PHDOO1.374F1
Sample solvent=10% MeOH in water
O
a0s 10.98
o 313 379.39 £ 05 597 g.505-8" [k .17 870 108 B ??12.08
= 9.59 1.42 1.95.207 443 o o P 4 13.29 13.03
t——-r--"rmr—t—mr—r—TT
2.00 4.00 6.00 §.00 10.00 12.00 14.00
1. Scan ES+
TIC
100~ MS Chromatogram 4 560

Scan Range = 100-1200

10ul injection of blank 10% MeOH in water

%

9.07

5.246,43 7 848 517
632 2375 g >

370
335 ] 412508 spaa

1185 1219
7 A

266291
5 1243 1329 4359

O17 080 qgn

r——TT 7 T Time
2.00 4.00 6.00 g.00 10.00 12.00 14.00

Figure2. MS chromatograms. Scan range = 100-1200 nvz.

S18



1. Scan ES+
1032 Background ion Mass Spectrum of MDA7 Peak 1178

100 (present in blankj

336

~

Protinated MDAT ion [M+H]+ = 336

337
Sodiated MDAT ion [M+Na]+ = 358
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C121151 245261263 % 495 532847 20 BAD 762 774503 575 10671098 -
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100 200 300 400 500 600 700 g0 900 1000 1100

Figure 3. Mass spectrum of compound 18 peak in above M'S chromatogram.

Procedure
Sample Preparation

First, a 1.0-mg/ml solution of compound 18 was made by weighing out 2.246 mg of solid
compound 18 (Lot # PHD001.374F1), placing it in an amber vial, and then adding 2246 pl of
methanol. This solution was then diluted 100x to a concentration of 10 ug/ml using a 10%
methanol (in water) solution. Both ablank solution of 10% methanol and the 10 pg/ml solution
of compound 18 were then analyzed by LC-UV-MS.

L C-UV-M S Methodology

The instrumentation consisted of a Waters Acquity L C system, equipped with a photodiode array
(PDA) detector, interfaced to a Waters TQD mass spectrometer operated in ESI positive mode.
The LC analysis was performed utilizing a reversed phase gradient system with the aqueous
phase being 0.2% formic acid and the organic phase being methanol. The gradient timelineis
outlined in the experimental details below. The LC column used was a Waters Acquity BEH
C18 1.7 pm, 1.0x100mm column. The column was placed in a column heater that was
maintained at 60°C. The sampleswere placed in arefrigerated autosampler that was maintained
at 8°C. Ten microliters of sample was injected for each analysis. The UV range for the PDA
was 210-500 nm. Purity was assessed at 254 nm. The mass spectrometer was scanned from 100
to 1200 nvVz. All of the experimental details are outlined below.
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Results

Asisshown in Figures lathrough 1c, the UV trace of the compound 18 sample at 254 nm shows
no additional peakswhen compared to the blank solvent (10% MeOH) other than the compound
18 peak (UV retention time=7.03 min). The purity was therefore determined to be > 99% by
thismethod. The M S chromatogram shows the presence of a single major compound in the
compound 18 sample (Figure 2), and this compound was identified as compound 18 based on the
mass spectrum of this peak (Figure 3).

Experimental Details

L C/UV Parameters

Instrument: Waters Acquity #1
Run Time: 14.00 min
Column: Waters Acquity BEH C18 1.7 um, 1.0x100mm
Flow Rate: 0.15 ml/min.
Solvent A: Water w/ 0.2% FA
Solvent B: M ethanol

Seal Wash: 20 min

UV Range: 210-500 nm

UV Resolution: 1.2 nm

UV Sampling Rate: 20 points/sec
Column Temp: 60°C
Sample Temp: 8°C
Injection Volume: 10 ul

[Gradient Table]

Time(min) %A %B

1. Initial 90.0 10.0
2. 0.50 90.0 10.0
3. 8.00 50 950
4. 10.00 50 950
5. 11.00 90.0 10.0
6. 14.00 90.0 10.0
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M S Par ameters

Instrument

Polarity

Capillary (kV)

Cone (V)

Extractor (V)

RF (V)

Source Temperature (°C)
Desolvation Temperature (°C)
Cone Gas Flow (L/Hr)
Desolvation Gas Flow (L/HTr)
Collision Gas Flow (mL/Min)
LM 1 Resolution

HM 1 Resolution

lon Energy 1

MS Mode Entrance

MS Mode Collision Energy
MS Mode Exit

LM 2 Resolution

HM 2 Resolution

lon Energy 2

Gan

Multiplier

Mass Range

Scan Time

Waters TQD #1
ES+
3.20
35.00
1.00
0.2
125
350
20
650
Off
15.0
15.0
0.5
50.00
3.00
50.00
15.0
15.0
1.0
1.00
-625.80
100to 1200
0.5sec
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5. ADME-TOX DATA FOR COMPOUND 18

ADME-Tox: Agueous Solubility and Plasma Protein Binding for Compound 18

5.1.1. Aqueous Solubility

Shake-flask method was used (Lipinski et al. Advanced Drug Delivery Reviews 2001,;46:3-26,
2001). Reference compounds used were metoprolol, rifampicin, ketoconazole, phenytoin,
haloperidol, simvastatin, diethylstilbestrol, and tamoxifen. Equilibration: 24 hours. Detection
wavelength: 230 nm. Briefly, agueous solubility (PBS Sigma, catalog number D-5652, pH 7.4)
for the tested compound was determined by comparing the peak area of the principd peak in a
calibration standard (200 uM in a 2% DM SO solution) containing organic solvent
(methanol/water, 60/40, v/v) with the peak area of the corresponding peak in a buffer sample. In
addition, chromatographic purity (%) was defined as the peak area of the principal peak relative
to the total integrated peak areain the HPLC chromatogram of the calibration standard (Dionex).
A chromatogram of the calibration standard of each test compound, along withaUV/VIS
spectrum with labeled absorbance maxima, was generated.

5.1.2. Plasma Protein Binding with % Recovery

Equilibrium dialysis method was used (Banker et al. Journal of pharmaceutical sciences
2003;92:967-74). Three reference compounds were used: acebutolol, quinidine, and warfarin.
Human plasma was purchased from Rockland, catalog number D519-06, pooled and mixed
gender. 96-well dialysis apparatus. HTDialysis LLC (Gales Ferry, CT), part #1006. Incubation: 8
hoursat 37°C in human plasma, 12-14K MWCO dialysis membrane 0.05 M phosphate buffer,
pH 7.5. Briefly, the procedureis asfollows: dialysis membrane strips are presoaked and rinsed
prior to use. Following assembly of the 96-well dialysis apparatus, 0.15 mL of phosphate buffer
is added to the dialysate side of each well. Plasma (unfiltered) is spiked with the test compound
(10 uM), and 0.15 mL is added to the sample side of each well. The dialysis plateis sealed and
incubated with shaking at 37°C until equilibrium is reached (8 hours). Equal volumes of sample
are removed from the buffer and plasma sides of each well, diluted with acetonitrile, and then
centrifuged. Also at thistime, an additional sampleis prepared (in duplicate) by spiking the test
compound in plasmaat 10 uM (1% DM SO) followed by sampling and diluting in
acetonitrile/buffer in the same manner as the incubated plasma sample. This reference sample
serves asthe basis for arecovery determination. The supernatant of all samplesisthen analyzed
by HPLC-MS/MS (Thermo Finnigan). The peak area of the test compound in the test buffer and
plasma samples is used to calculate percent binding according to the following formula:

(Area, - Area,) —*

Protein Binding(%) = v i " 100
[(Area - Area,)” Vpe] + Area,,

pi
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whereAreape = Peak area of analytein plasmaat equilibrium
Aregye = Peak area of analyte in buffer at equilibrium
Vpe= Volume of plasma at equilibrium
Vpij = Initial volume of plasma

The sum of the peak areas of the test compound in the test buffer and plasma samples compared
to the average peak area in the reference plasma samples is used to calculate percent recovery
according to the following formula:

Al + A
Recovery (06) = (V&% T ATER) 0

Area

CS

whereAreape = Peak area of analytein test plasmaat equilibrium
Aregye = Peak area of analytein test buffer at equilibrium
Areacg = Average peak area of analyte in reference plasma sample

ADME-Tox: In Vitro Absor ption

5.1.3. General Procedures

Assay Cell | Passage Number Daysin Reference Compound | Bibliography
Culture

A-B TC7 | 15 passagesin culture | 13t0 25 propranolol, ranitidine, | Greset a. Pharm

Permeability between passages 20 vinblastine, labetalol | Res 1998;15:726-

(TC7, pH and 40 33.

6.5/7.4)

B-A TC7 | 15 passagesin culture | 13t0 25 propranolol, ranitidine, | Hunter et al. JBiol

Permeability between passages 20 vinblastine, |abeta ol Chem

(TC7, pH and 40 1993;268:14991-7.

6.5/7.4)

Notes:

TC7 isasubclone of the Caco-2 cdll line.

5.1.4. Experimental Conditions

Assay Test Biological Conditions Analytical Method
Concentration

A-B Permeability 10 uM in HBSS A-to-B flux at 37°C with shaking HPLC-MSMS
(TC7,pH 6.5/7.4) | 1% DMSO 96-well multiscreen plate
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(n=2) pH6.5inAandpH 7.4inB
Donor samples: time 0 and 60 min
Receiver samples. time 60 min

B-A Permeability 10 uM inHBSS B-to-A flux at 37°C with shaking HPLC-MSMS
(TC7,pH 6.5/7.4) | 1% DMSO 96-well multiscreen plate
(n=2) pH6.5inAandpH 74inB

Donor samples: time 0 and 40 min

Receiver samples. time 40 min

Notes:
Multiscreen plate: 96-well plate, from Millipore, catalog number MACACO2S5

Abbreviations:

A: Apica side

B: Basolatera side

DM SO: Dimethylsulfoxide

HBSS: Hank's balanced salt solution, from Invitrogen, catalog number 11201, plus5 mM MES,
from Sigma, catalog number H 8652, pH 6.5

HBSS: Hank's balanced salt solution, from Invitrogen, catalog number 14065-056, plus 5 mM
HEPES, from Sigma, catalog number H 3375, pH 7.4

HEPES: N-(2-hydroxyethyl)-piperazine-N'-(2-ethanesulfonic acid)

HPLC-MS/MS: HPL C coupled with tandem mass spectrometry (Instrumentation: Thermo
Finnigan)

HPLC: High-performance liquid chromatography

MES: 2-(N-morpholino)-ethanesulfonic acid, from Sigma, catalog number M-8652

5.1.5. Analysis and Expression of Results

A-B Permeability
The apparent permeability coefficient (Pxp) Of the test compound in the apical to the basolateral
direction is calculated as follows:

Papp(cm/s):VR Coro - . 1
Dt A (CD,mid - CR,mid )

where VR is the volume of the receiver chamber; Creo IS the concentration of the test compound
in the receiver chamber at time 60 minutes; Dt is the incubation time (60 minutes); A is the
surface area of the cell monolayer; Cp mig iS the calculated midpoint concentration of the test
compound in the donor side, which is the mean value of the donor concentration at time O
minutes and the donor concentration at time 60 minutes; and Cr miq IS the midpoint concentration
of the test compound in the receiver side, which is one half of the receiver concentration at time
60 minutes. Concentrations of the test compound are expressed as peak areas of the test
compound.
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Recovery of the Test Compound from A-B Permeability Assay
The recovery of the test compound is calculated as follows:

V.~ +V,~
Recovery (%) = —2 CDG", = C
VD CDO

R60 ~ 100

where Vp and Vg are the volumes of the donor and receiver chambers, respectively; Cpeo IS the
concentration of the test compound in the donor sample at time 60 minutes, Cgrgo iS the
concentration of the test compound in the receiver sample at time 60 minutes; and Cpy is the
concentration of the test compound in the donor sample at time zero. Concentrations of the test
compound are expressed as peak areas of the test compound.

B-A Permeability
The apparent permeability coefficient (Pxp) Of the test compound in the basolateral to the apical
direction is calculated as follows: )

VvV,  C
P,(cm/g) =~ 07 1
Dt A (CD,mid - CR,mid)

where Vr is the volume of the receiver chamber; Crqo IS the concentration of the test compound
in the receiver chamber at time 40 minutes; Dt is the incubation time (40 minutes); A is the
surface area of the cell monolayer; Cp mig iS the calculated midpoint concentration of the test
compound in the donor side, which is the mean value of the donor concentration at time O
minutes and the donor concentration at time 40 minutes; and Cg miq IS the midpoint concentration
of the test compound in the receiver side, which is one half of the receiver concentration at time
40 minutes.  Concentrations of the test compound are expressed as peak areas of the test
compound.

Recovery of the Test Compound from B-A Permeability Assay
The recovery of the test compound is calculated as follows:

Vp CoptVy C

Recovery (%) = —2 , R0." 100
VD CDO

where Vp and Vg are the volumes of the donor and receiver chambers, respectively; Cpy is the
concentration of the test compound in the donor sample at time 40 minutes, Crqo iS the
concentration of the test compound in the receiver sample at time 40 minutes; and Cpy is the
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concentration of the test compound in the donor sample at time zero. Concentrations of the test
compound are expressed as peak areas of the test compound.

Fluorescein assessment for TC7 Permeability assay

Fluorescein is used as the cell monolayer integrity marker. Fluorescein permeability assessment
(in the A-B direction at pH 7.4 on both sides) is performed after the permeability assay for the
test compound. A cell monolayer that has a fluorescein permeability of less than 0.5 x 1076 crrvs
is considered intact, and the permeability result of the test compound from intact cell monolayer
isreported.

ADME-Tox: Genetic Toxicity for Compound 18

5.1.6. General Procedures

Assay Cel Type Reference Compound
Bacterial cytotoxicity His-reverted Salmonella Mitomycin C
Assay (strain TA98) typhimurium Strain TA98
Bacterial cytotoxicity His-reverted Salmonella Mitomycin C
Assay (strain TA100) typhimurium Strain
TA100
Amestest Salmonella typhimurium Aminoanthracene,
(strain TA98) Strain TA98 mitomycin C, quercetin,
streptozotocin
Amestest Salmonella typhimurium Aminoanthracene,
(strain TA98+S9) Strain TA98 and rat liver mitomycin C, quercetin,
S9 (0.2 mg/mL) streptozotocin
Amestest Salmonella typhimurium Aminoanthracene,
(strain TA100) Strain TA100 mitomycin C, quercetin,
streptozotocin
Ames test Salmonella typhimurium Aminoanthracene,
(strain TA100+S9) Strain TA100 and rat liver | mitomycin C, quercetin,
S9 (0.2 mg/mL) streptozotocin

5.1.7. Experimental Conditions

Assay Substrate Incubation Reaction Product | Method of Detection
Bacterial Test compound (8 96 hours, Growth (ODegsg) Photometry
cytotoxicity concentrations 37°C

Assay (strain with dilutions from 100 uM)

TA98) 1% DMSO (n=3)

Bacterial Test compound (8 96 hours, Growth (ODgsg) Photometry
cytotoxicity concentrations 37°C

Assay (strain with dilutions from 100 uM)
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TA100) 1% DMSO (n=3)
Amestest Test compound (5, 10, 50 and | 96 hours, Bacteria growth Photometry
(strain TA98) 100 pM) 1% DMSO (n=48) | 37°C due to mutation

reversion
Amestest Test compound (5, 10, 50 and | 96 hours, Bacteria growth Photometry
(strain TA98+S9) | 100 uM) 1% DMSO (n=48) | 37°C due to mutation

reversion
Amestest Test compound (5, 10, 50 and | 96 hours, Bacteria growth Photometry
(strain TA100) 100 pM) 1% DMSO (n=48) | 37°C due to mutation

reversion
Ames test Test compound (5, 10, 50 and | 96 hours, Bacteria growth Photometry
(strain 100 uM) 1% DM SO (n=48) | 37°C due to mutation
TA100+S9) reversion

Analysisand Expression of Results
Bacterial Cytotoxicity

Theresultsfor cytotoxicity are expressed as percent of control growth (ODgsp). Compounds with
growth of less than 60 % of control are flagged and considered cytotoxic.

Ames Tests

Wellsthat display bacteria growth due to the reversion of the histidine mutation (as judged by
the ratio of OD43¢/ODs70 being greater than 1.0) are counted and recorded as positive counts. The
significance of the positive counts between the treatment (in the presence of test compound) and
the control (in the absence of test compound) is calculated using the one-tailed Fisher's exact
test.

Three significance levels are reported as follows:

Weak positive, if 0.01=p < 0.05, denoted as“ +”

Strong positive, if 0.001 = p < 0.01, denoted as“ ++”
Very strong positive, if p < 0.001, denoted as “ +++”

Table9. Bacterial cytotoxicity assay.

Test conc. Cytotoxicity Reference ICsy Ref

Assay Compound (M) (% of control)  Compound (M)

StrainTA98 18 6.3 97 MitomycinC  3.7E®
Strain TA98 18 1.3% 96 MitomycinC ~ 3.7E®
Strain TA98 18 25E%® 92 MitomycinC  3.7E®
StrainTA98 18 5.0E® 92 MitomycinC ~ 3.7E®
Strain TA98 18 1.0E® 97 MitomycinC  3.7E®
StrainTA98 18 2.5E® 91 MitomycinC ~ 3.7E®
Strain TA98 18 5.0E%® 89 MitomycinC  3.7E®
StrainTA98 18 1.0e™ 89 MitomycinC  3.7E®
Strain TA100 18 6.3E” 100 MitomycinC ~ 2.7E®
Strain TA100 18 1.3 99 MitomycinC ~ 2.7E®
Strain TA100 18 2.5E® 96 MitomycinC ~ 2.7E®
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Strain TA100 18 5.0E® 97 MitomycinC ~ 2.7E®
Strain TA100 18 1.0E® 97 MitomycinC ~ 2.7E®
Strain TA100 18 256 97 MitomycinC ~ 2.7E®
Strain TA100 18 5.0E® 95 MitomycinC ~ 2.7E®
Strain TA100 18 1.0E* 95 MitomycinC 2. 7E®
Table 10. Amestest with TA98 and TA100.
Assay Test concentration | Positive Fisher Exact
Compound (M) significance test (p value)
(- to+++)
18 Amestest (strain TA98) 5.0E™ to 1.0E™ -
18 Ames test (strain TA98+S9) | 5.0E® to 1.0E™ .
18 Amestest (strain TA100) 5.0E® to 1.0 -
18 Amestest (strain TA100+S9) | 5.0E® to 1.0 -
Mitomycin C Amestest (strain TA98) 1.0E® - 1.0000
Streptozotocin Amestest (strain TA98) 1.5% - 1.0000
Aminoanthracene | Amestest (strain TA98) 3.0E® - 1.0000
Quercetin Ames test (strain TA98) 2.5E%® +++ 0.0000
Mitomycin C Amestest (strain TA98+S9) | 1.0E™ - 0.0062
Streptozotocin Amestest (strain TA98+S9) | 1.5EY - 0.3795
Aminoanthracene | Amestest (strain TA98+S9) | 3.0E® +++ 0.0000
Quercetin Amestest (strain TA98+S9) | 2.5E® +++ 0.0000
Mitomycin C Ames test (strain TA100) 1.0E® - 0.5000
Streptozotocin Amestest (strain TA100) 1.5Y 4 0.0000
Aminoanthracene | Amestest (strain TA100) 3.0E® - 0.3085
Quercetin Amestest (strain TA100) 25E® - 0.1808
Mitomycin C Amestest (strain TA100+S9) | 1.0E® - 0.0793
Streptozotocin Ames test (strain TA100+S9) | 1.5E” +++ 0.0000
Aminoanthracene | Amestest (strain TA100+S9) | 3.0E® +++ 0.0000
Quercetin Amestest (strain TA100+S9) | 2.5E%® + 0.0163
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ADME-Tox: Cardiac Toxicity

5.1.8. General Procedures

Assay: K* (hERG) (automated patch-clamp)

Célls: CHO-KI cell line stably expressing hERG

Reference Compound: E-4031 from Wako, catalog number 052-06523.

E-4031 was tested as the reference compound concurrently with the test compound to ensure the
sensitivity of the cell line.

5.1.9. Experimental Conditions

Assay: K* (hERG) (automated patch-clamp)

Incubation: 5 min with the test compound dosing solutions at room temperature cumulatively.
Conditions (mM): Intracellular Solution: 130 KCI, 10 NaCl, | MgCl,, 10 EGTA, 5 MgATP, 10
HEPES (pH adjusted to 7.2 with 1 M KOH). Extracellular Solution: 137 NaCl, 4 KCI, 1.8 CaCl,,
1 MgCly, 10 D(+)-Glucose, 10 HEPES (pH adjusted to 7.4 with 1 M NaOH)

Method of Detection: Automated whole-cell patch clamp (by Qpatch 16)

Notes:
Qpatch 16 (by Sophion Bioscience, Denmark) is used in the automated patch clamp assay.

Abbreviations:

CHO-KI: Chinese hamster ovary cell line

EGTA: Ethylene glycol-bis(aminoethyl ether)-N, N, N', N'-tetraacetic acid

FBS: Fetal bovine serum

HEPES: N-(2-hydroxyethyl)-piperazine-N'-(2-ethanesulfonic acid)

hERG: Human ether-a-go-go related gene (gene encoding 1K)

IKr: Mgjor repolarizing current in cardiac myocytes (rapid component of 1K, the delayed rectifier
current)

MgATP: Adenosine triphosphate, magnesium salt

hERG (automated patch-clamp)

CHO-KI cellswere originally obtained from American Tissue Culture Collection. hERG cDNA
(OenBank sequence NM _000238) was subcloned into pSl vector (Promega). The CHO-KI cells
were co-transfected with this construct and pPUR (containing puromycin selective marker, BD
Bioscience). After selection in puromycin for 10 days, single colonies were selected and verified
with hERG potassium currents. Stably transfected cellswere used in this study. The stably
transfected cells were cultured in F-12 Kaighn's nutrient mixture medium (Invitrogen) + 10%
FBSat 37°C for 1-3 days. Cells were kept at 30°C for 24 to 48 hours before patch clamp
experiment in order to increase the hERO current amplitude. Subsequently the cells were
harvested by trypsination and kept in serum-free medium for up to 6 hours at room temperature
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before recording. The cells werewashed and resuspended in extracellular solution before being
applied to the patch clamp sites.

After whole cell configuration was achieved, the cell was held at -80 mV. A 50-ms pulseto -40
mV was delivered to measure the leaking current, which was subtracted from the tail current
online. Then the cell was depolarized to +20 mV for 2 seconds, followed by a1-s pulse to -40
mV to reveal hERG tail current. This paradigm was delivered once every 5 sto monitor the
current amplitude. The extracellular solution (control) was applied first, and the cell was
stabilized in extracellular solution for 5 minutes. Then the test compound was applied from low
concentrations to high concentrations cumulatively. The cell was incubated with each test
concentration for 5 minutes. During the incubation, the cell was repetitively stimulated using the
voltage protocol described above, and the tail current amplitude was continuously monitored.

5.1.10. Analysis and Expr ession of Results

hERG (automated patch-clamp) Data were acquired and analyzed by Qpatch (Sophion
Bioscience), and Excel (Microsoft) and are reported as mean and individual values. The degree
of inhibition (%) was obtained by measuring the tail current amplitude before and after drug
incubation (the difference current was normalized to control and multiplied by 100 to obtain the
percent of inhibition).

The reference compound, E-4031, yielded comparabl e inhibition on hERG tail current (ICs =
24.3 nM, n=2, 25.4 nM and 23.2 nM, respectively). The individual valuesfor the effects of
compound 18 are summarized below.

Compound 18 % Inhibition of Tail current
Test Concentration 13 2 Mean
1.0 25 6.0 4.2
1.0 85 15.2 11.9
1.0E% 28.5 25.8 27.0
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