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Experimental Section.

Materials and Methods. All reagents and 1,2-dichloroethane (reagent grade) were purchased
from Sigma-Aldrich. Dichloromethane and methanol (both of HPLC grade) were purchased from
VWR, and used as received. Polymer-bound trimethylammonium cyanoborohydride was
purchased from EMD Biosciences, Inc.. Synthesis of the library was performed using equipment
and 2-ml capacity Flex Chem 96-well reaction blocks, both by SciGen, and 96-well collection
blocks purchased from Matrix Technologies Corporation. Evaporation of the solvents was
performed on a SpeedVac AES System (Thermo Savant). All necessary chromatographic
purifications were done on CombiFlash™ Sgl100 system using ReadySep pre-packed silica gel
columns. Merck silica gel 60F,s4 plates were used for analytical thin-layer chromatography.
Mass spectra were obtained by positive ion Electrospray lonization using Perkin-Elmer/Sciex
API-365 operating in Q1 Scan mode (RTI International, Research Triangle Park). NMR data
were recorded in CDCl; at 400 MHz on Bruker AV-400 at the University of Maryland, College

Park.

Generating the Library/General Synthetic Procedure. Diamines in each group were
combined in quantities of 50 mg each, dissolved in 5 ml of 1,2-dichloroethane (DCE), and stored
as stock solutions in sealed vials at a temperature below -4°C. Individual carbonyl compounds
were organized on a 96-well master plate as 1.2 M solutions in DCE. Each well of a 96-well
reaction plate was charged with 0.3 ml of a 9:1 mixture of DCE:AcOH and 0.3 ml of a proper
diamine stock solution (approximately 0.002 mmol of individual diamine compound). After the
addition of 0.1 ml of the appropriate carbonyl compound from the master plate (0.12 mmol) and

followed by (15 min later) the addition of a polymer-bound sodium cyanoborohydride (0.012 g
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of 4.2 mmol/g coverage, 0.05 mmol per well), the reaction blocks were sealed, placed on a
shaker, and the reactions were allowed to proceed for 24-36 hours at RT. At the end, the
reaction mixtures were filtered into 96-well collection plates, the filtrates were evaporated to
dryness under reduced pressure in a SpeedVac, and the residual samples were advanced into

screening.

Resynthesis of Library Hits. The same protocol was applied to the synthesis of desired hit

compounds, and the reactions were carried out in individual vials.

To prepare the hits of homopiperazine series, a 1:4:2 molar ratio of the reagents was used;
piperazine compounds were synthesized wusing a 1:2:2 ratio of the reagents
(homopiperazine:carbonyl compound:cyanoborohydride). Crude products were purified on
CombiFlash (silica gel, mobile phase: A = DCM, B= DCM/MeOH/NH4OH in ratio 600:400:10

respectively, gradually increasing content of B from 0 to 50% within 25 min).

N,N’-Bis(2-adamantyl)homopiperazine (SQ775). 41%. 'H NMR: & 2.94 (m, 2H), 2.87 (m,
8H), 2.08-1.98 (m, 8H), 1.87-1.65 (m, 18H), 1.48 (q, J = 12 Hz, 20 Hz, 4H). Mass spectrum

(ESI) m/z (MH)" 369.3.

N,N’-Bis(cyclooctyl)homopiperazine (SQ777). 72%. '"H NMR: & 3.04 (m, 2H), 2.94 (m, 8H),
2.04 (q, J = 12 Hz, 4 Hz, 2H), 1.83 (m, 4H), 1.7 (dd, J = 16 Hz, 8 Hz, 4H), 1.57 (m, 4H), 1.52-

1.36 (m, 16 H). Mass spectrum (ESI) m/z (MH)" 321.3.

N,N’-Bis(cis,trans-2-decahydronaphthyl)homopiperazine (SQ778). 42%. 'H NMR: § 3.13-2-

77 (m, 14H), 2.02 (m, 2H), 1.17-1.16 (m, 28H). Mass spectrum (ESI) m/z (MH)" 373.4.
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N,N’-Bis(2-myrtanyl)homopiperazine (SQ779). 54%. H'NMR & 5.46 (m, 2H), 3.11 (m, 4H),
2.81 (m, 8H), 2.37(m, 2H), 2.24 (m, 2H), 2.07 (m, 2H), 1.92 (m, 2H), 1.31 (m, 2H), 1.25 (m,

6H), 1.08 (m, 2H), 1.06 (m, 2H), 0.86 (m, 6H). Mass spectrum (ESI) m/z (MH)" 369.3.

N,N’-Bis(2-ethoxybenzyl)homopiperazine (SQ780). 61%. H'NMR & 7.41 (dd, J=7.6 Hz, 1.6
Hz, 2H), 7.2 (td, J=6.4 Hz, 1.6 Hz, 0.8 Hz, 2H), 6.92 (td, J=7.2 Hz, 6.4 Hz, 1.2 Hz, 0.08 Hz,
2H), 6.84 (d, J=8.4 Hz, 2H), 4.02 (q, J=13.8 Hz, 7.2 Hz, 4H), 3.76 (m, 4H), 2.82 (m, 8H), 1.89

(m, 2H), 1.41 (t, =14 Hz, 7 Hz, 6H). Mass spectrum (ESI) m/z (MH)" 369.3.

N,N’-Bis(2-methoxybenzyl)homopiperazine (SQ782). 61%. H'NMR & 7.39 (dd, J=7.6 Hz,
1.6 Hz, 2H), 7.21 (td, J=8 Hz, 6.4 Hz, 1.6 Hz, 2H), 6.91 (td, J=7.6 Hz, 6.8 Hz, 0.8 Hz, 2H), 6.84
(d, J=8 Hz, 2H), 3.79 (s, 6H), 3.75 (m, 4H), 2.83 (m, 8H), 1.86 (q, J=12 Hz, 8 Hz, 2H). Mass

spectrum (ESI) m/z (MH)" 340.5.

N-1-(4-Chlorobenzhydryl)I-N’-2-methoxybenzylpiperazine (SQ784). 15%. 'H NMR: & 7.36-
7.17 (group of signals, 11H), 6.91 (td, J= 7.2 Hz, 1 Hz, 1H), 6.86 (d, J = 8 Hz, 1H), 4.20 (s, 1H),

3.81 (s, 3H), 3.60 (br s, 2H), 2.54-2.42 (br m, 8H). Mass spectrum (ESI) m/z (MH)" 407.2, 409.3.

N-Benzyl-N’-(4-benzoxybenzyl)piperazine (SQ786). 76%. 'H NMR: & 7.44-7.21 (group of
signals, 12H), 6.92 (ddd, J = 8 Hz, 2.8 Hz, 2 Hz, 2H), 5.05 (s, 2H), 3.52 (s, 2H), 3.47 (s, 2H),

2.49 (m, 8H). Mass spectrum (ESI) m/z (MH)" 373.2.

N,N’-Bis(4-benzoxybenzyl)homopiperazine (SQ776). 72%. Mass spectrum (ESI) m/z (MH)"

493.3.

N,N’-Bis(1-perillyl)homopiperazine (SQ781). 48%. Mass spectrum (ESI) m/z (MH)" 369.3.
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N-(2-Fluorophenyl)-N’-(2-decahydronaphthyl) piperazine (SQ765). 49%. Mass spectrum

(ESI) m/z (MH)" 317.3.

N-(2-Fluorophenyl)-N’-(2-decahydronaphthyl)piperazine (SQ774). 15%. Mass spectrum

(ESI) m/z (MH)" 317.4.

N-(4-Chlorobenzhydryl)-N’-(2-decahydronaphthyl)piperazine  (SQ783). 20%. Mass

spectrum (ESI) m/z (MH)" 423.2, 425 4.

N-(4-Chlorobenzhydryl)-N’-(2-methoxybenzyl)piperazine (SQ784). 20%. Mass spectrum

(EST) m/z (MH)" 407.2, 409.3.
N-Benzyl-N’-(2-murtanyl)piperazine (SQ788). 20%. Mass spectrum (ESI) m/z (MH)" 311.4.
N-Benzyl-N’-(1-perillyl)piperazine (SQ789). 35%. Mass spectrum (ESI) m/z (MH)" 311.2.

MIC Determination. An aliquot of a frozen stock of M. tuberculosis H37Rv (ATCC 25618)
was thawed and grown in Middlebrook 7H9 (Difco) supplemented with bovine serum albumin
(BSA), dextrose, and catalase to an O.D.¢p of 0.2 at 37°C with 5% CO,. Experimental (hits) and
control (INH, EMB) drug compounds were serially diluted from 50 to 0.39uM. Each well was
inoculated with a 1:100 dilution of the H37Rv culture. MICy for each compound was
determined after 10-14 days of incubation at 37°C with 5% CO..

Cytotoxicity. Cytotoxicity of the compounds was determined with the HepG2 cell line in the
MTS assay. The HepG2 cell line (ATCC HB-8065) was seeded overnight at 5x10* cells per well
in 96-well plates at 37°C and 5% CO;, in EMEM with essential amino acids and glutamine

(BioFluids) supplemented with 10% heat-inactivated fetal bovine serum (FBS). Cells were
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exposed to dilutions of experimental and control drugs in triplicate for 72hr, with each
compound at a range of concentrations from 15-200 uM. Chlorpromazine (Sigma) was run as a
control at the same concentrations. CellTiter 96 AQueous Assay (Promega) was used for
determination of HepG2 cell viability. Briefly, a solution of MTS salt (3-(4,5-dimethylthiazol-2-
yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium) and phenazine methosulfate
was added to each well and incubated for 2hr at 37°C and 5% CO,. Absorbance from each well
was read using a BioRad microplate reader at 490nm. Viability of drug-exposed wells was
compared to those in drug-free control wells, and a curve relating viability to drug concentration
was created.

LogP Determination. Octanol/water partition coefficient logP of the diamines was calculated
using the online services of Advanced Chemistry Development, Inc. (ACD)

(http://www.acdlabs.com).

In Vivo Efficacy Studies.

Mycobacterial inoculum. An aliquot of a frozen stock of M.tuberculosis H37Rv Pasteur was
prepared.and stored as described.'

Mice. Female C3H mice (8 weeks old) were purchased from Charles River (Raleigh, NC). Mice
were housed in the BSL-2 facility of BIOQUAL, Inc. (Rockville, MD), and were allowed to
acclimatize for at least 4 days prior to infection.

Infection. A frozen sample of stock M. tuberculosis culture of known viability and CFU count
was thawed and diluted to a concentration of approximately 5 x 10° CFU/ml. Mice were infected
intravenously (iv) through lateral tail vein with 10° CFU in 0.2 ml of PBS confirmed by culture

count.
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Drug Treatment. Chemotherapy was initiated 7 days after inoculation and continued for 10
days. Tested compounds were administrated daily by gavage at a dose of 10mg/kg as 5%
solutions in 5:95 mixture of ethanol and water, 200 pL per mouse, 5 days/week, using one group
of six mice for every compound. Uninfected mice and infected untreated mice were used as

controls. Body weights of mice in all groups were monitored starting from day 0 through day 21.
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Table 1. Diamines used in synthesis

# Group of diamines 1 Structure
» O
d-21 1-(2-Aminoethyl)piperidine
O/—\N
d-23 4-(2-Aminoethyl)morpholine N/
o 1
d-35 N,N-Dimethylethylenediamine e S N,
HN N
d-41 1-(2-Aminoethyl)piperazine _/
d-48 1-(3-Amonopropyl)-2-pyrrolidinone C&Q
d-50 1-(2-Aminoethyl)-pyrrolidine Qﬁ
d-56 1-Aminopiperidine < >N7NH2
O/—\N
d-72 4-(3-Aminopropyl)morpholine p—
d-91 1-(3-Aminopropyl)pipecoline <;<N7
l‘\le NH
d-144 (S)-1-Amino-2-(methoxymethyl)pyrrolidine W\O/CHS
d-149 1-Aminohomopiperidine GN -
d-151 1-Amonopyrrolidine, HCL DNiNHZ
Hae” TSN ey,
d-156 3-(Dibutylamino)propylamine
"\
d-161 1-(-3-Aminopropyl)iminazol \ W
( propyl) Q\/\/
d-167 3-(Dimethylamino)propylamine . /L\/\/NHZ
d-198 N-Phenylethyldiamine ©/ i
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d-281 2-(2-Aminoethyl)-1-methylpyrrolidine
4289 4,4’-Methylenebis-(2- Hsz%
Methylcyclohexylamine) Hi cHs
d-291 ®-(+)-3-Aminoquinuclidine, 2HCL g%/ b
d-293 4,4’-Methylenebis(cyclohexylamine) HZN@/\QNHZ
Group of diamines 2
d-84 4-Amino-1-benzylpiperidine - /Q @
d-170a 2-(4-Aminophenyl)ethylamine - /@N
d-201 N,N,2,21-Tetramethyl-1,3-propanediamine %A/
. . . . NJ\O
d-207 Ethyl 4-amino-1-piperidinecarboxylate /Q L
d-215 alpha-Methyltryptamine | e
d-222 4-Amino-2,2,6,6-tetramethylpiperidine @
d-227 3-Aminopyrrolidine HNQ/ 2
d-254 (S)-(+)-2-(Aminomethyl)pyrrolidine C//\NHZ
d-264 3-Aminoquinonuclidine @\
d-275 5-Methoxytriptamine o mw
CHg
H,N ‘
d-292 1,8-Diamine-p-menthane >Qf_NH2
HsC CHs
d-296 4-(Aminomethyl)-piperidine ””QAN”E
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Group of diamines 3

d-32 4-Piperidinopiperidine
d-96a 1-(2-Fluorophenyl)piperazine N
Y 0
d-114 1-Piperonylpiperazine HN\) o
i
d-127 N’-Benzyl-N,N-dimethylethylenediamine NN e,
d-128 1-Methylpiperazine BNIVAR
d-130 (S)-(+)-(2-Pyrolidinylmethylpyrrolidine | (7 )
d-133 1-Methylhomopiperazine HGN%
d-168 1-(4-Fluorophenyl)piperazine F AN
HN/—\N OH
d-252 1-(2-(2-Hydroxyethoxy)ethyl)piperazine NV
d-270 Homopiperazine ( )
d-271 2,6-Dimethylpiperazine T j/
HN N
d-286 1-(2-Hydroxyethyl)piperazine \__/ ‘>
— 50
d-294 1-(4-Chlorobenzhydryl)piperazine
d-290 1-Benzylpiperazine N
d-295 4-(1-Pyrrolidinyl)piperidine DN_< i
Group of diamines 4
N
d-3 2-(Aminomethyl)piridine | P s
o AN
d-40 Ethyl 1-piperazine carboxylate Q OK
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d-107 Histidinol j\‘AOH
L
N rCH3
d-136 4-(Ethylaminomethyl)pyridine | A
d-173D L D,L-Tryptophan methyl ester SN
d-183 L I-Arginine methyl ester \JHMJL
d-189 L I-Histidine methyl ester ( ’ -
\ /L
tret-Butyl(1S,4S0-(-)-2,5- ?; e
d-195185,48 diazobicyclo[2.2.1]heptane-2-carboxylate % o
d-202 Isonipecotamide ”NC>_<
d-246 1-Amino-4-(2-hydroxyethyl)piperazine LN’ N—NH,
(3S(3a,4Ab)8Ab)-N-t-butyl-D-ecahydro-3- I
d‘258 . . . . : CHs
isoquinolinecarboxamide A
d-280 4,4°-Bipiperidine Q—G
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Table 2. Carbonyl compounds used for preparation of the library.

Position
on Plate |Reagent #|Ketones

bl c-97  [3-Acetyl-1-propanol

b2 c-98 [2-Adamantanone

b3 c-99  |I-Adamantyl methyl ketone

b4 c-100  [Cyclobutanone

b5 c-101  [1,4-Cyclohexanedione monoethylene ketal
b6 c-102 [2-Decalone

b7 c-103  |(4-Fluorophenyl)acetone

b8 c-104 |Geranylacetone

b9 c-105 |5-Hydroxy-2-adamantanone
b10 c-106 [3-Hydroxy-2-butanone
bll c-107 4-(4-Hydroxyphenyl)-2-butanone
bl12 c-108 W4-Methylcyclohexanone

cl c-25 |1,4-Benzodioxan-6-carboxaldehyde
c2 c-26  @4-Benzyloxybenzaldehyde

c3 c-27  Benzyloxyacetaldehyde

c4 c-28 [2-Chlorobenzaldehyde

cS c-29  4-Chlorobenzaldehyde

c6 c-109 |1-Methyl-4-piperidone

c7 c-31  2-Chloro-4-fluorobenzaldehyde

c8 c-32  [3-(4-Chlorophenoxy)-benzaldehyde
c9 c-33  |5-(4-Chlorophenyl)furfural

cl0 c-34  [trans-Cinnamaldehyde

cll c-35  [(S)-(-)-Citronellal

cl2 c-36  [Cyclohexanecarboxaldehyde

dl c-37 Cyclopropanecarboxaldehyde

d2 c-38  2,4-Dichlorobenzaldehyde

d3 c-39  2,4-Difluorobenzaldehyde

d4 c-40  2,5-Difluorobenzaldehyde

ds c-41  2,3-Dihydroxybenzaldehyde

dé c-42  [2,4-Dihydroxybenzaldehyde

d7 c-43  2,5-Dimethoxy-3-tetrahydrofurancarboxaldehyde
ds c-44  4-(Dimethylamino)benzaldehyde

d9 c-45  2,5-Dimethylbenzaldehyde

d10 c-110 Nerylacetone (Geranylacetone ~ 35% Neryacetone)
dll c-47  Diphenylacetaldehyde

d12 c-48 [2-Ethoxybenzaldehyde

| el c-49 W-Ethoxybenzaldehyde
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e2 c-50 -Ethoxysalicylaldehyde

e3 c-111 |(1R)-(+)-Nopinone
e4 c-52  3-Fluoro-p-anisaldehyde
es5 c-53  2-Fluorobenzaldehyde
e6 c-54 @-Fluorobenzaldehyde
e’ c-55 -Fluorosalicylaldehyde
e8 c-56  2-Furaldehyde
€9 c-112  Norcamphor
el0 c-113  2-Phenylcycloheptanone
ell c-59 |Hydrocinnamaldehyde
el2 c-60 3-Hydroxybenzaldehyde
fl c-61 ¥4-Hydroxybenzaldehyde
2 c-62 [2-Hydroxy-4-methoxybenzaldehyde
3 c-63  [5-(Hydroxymethyl)furfural
4 c-64 ¥4-Hydroxy-3-nitrobenzaldehyde
f5 c-65 [Cyclooctanone
o c-66 [Indole-3-carboxaldehyde
7 c-67 [[sobutyraldehyde
8 c-68 #-Isopropylbenzaldehyde
9 c-69 [[sovaleraldehyde
10 c-70  2-Methoxycinnamaldehyde
f11 c-71  2-Methoxy-1-naphthaldehyde
12 c-114  3-Quinuclidinone hydrochloride
gl c-73  2,3-(Methylenedioxy)benzaldehyde
g2 c-74  4-Methyl-5-imidazolecarboxaldehyde
g3 c-75 |1-Methylindole-3-carboxaldehyde
g4 c-76  |[I-Methyl-2-pyrrolecarboxaldehyde
g5 c-77  A-(Methylthio)benzaldehyde
g6 c-78 3-Methyl-2-thiophenecarboxaldehyde
g7 c-79  [(1R)-(-)-Myrtenal
g8 c-115 [Tetrahydro-4H-pyran-4-one
g9 c-81 [2-Naphthaldehyde
g10 c-82  2-Nitrobenzaldehyde
gll c-83  [5-Norbornene-2-carboxaldehyde
gl2 c-84  [(S)-(-)-Perillaldehyde
hl c-116 |B-Tetralone
h2 c-86 [Trimethylacetaldehyde
h3 c-87 [2-Pyridinecarboxaldehyde
h4 c-88 3-Pyridinecarboxaldehyde
h5 c-89 U4-Pyridinecarboxaldehyde
h6 c-90 |Pyrrole-2-carboxaldehyde
h7 c-91 U4-Quinolinecarboxaldehyde
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h8 c-92 |1,2,3,6-Tetrahydrobenzaldehyde
h9 c-93 [2-Thiophenecarboxaldehyde
h10 c-94  |o,0,0-Trifluoro-p-tolualdehyde
hl1 c-95 [2,3,4-Trimethoxybenzaldehyde
h12 c-117 |o-Anisaldehyde
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"H NMR for SQ777
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Current Daia Parameters

HAME, maxina 718
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¥3 - Apquisition Paramsters
Date_ 20040526
Time 3.53
INSTRIH spect
PROBHD 5 mm Multinucl
PULEROSG g
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S0LVENT CIC13

NS 32

s 2

SHH ’ h995.204 Hz
FIDRES 0.182359 fiz
ag 3.7732001L sec
G 94.5 ’
57 33.400 nger
DE 129,11 uge
S 305.0 ¥
ol 2.00090800 sec
=zz===== {HANNEL £l =======
MIsCL iH

Pl 8.00 uges
PEd 0.490 g8
SFoL 460. 1320007 MHz
72 - Processing parameters
8T 32768

SF 460, 1300172 Mz
W E

858 a

ig 0.25 Hz
B i

H 0.10

iD @R plot garameiers

{84 22.40 cm
cY 13.40 cm
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7l 4%41.43 Hz
722 -2.535 prm
F2 -1014.18 Bz
PPHCH 0.68145 prm
F2CH 272.90%325 HzA
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Current Data Parazeters

NAME marina 779
EXF0 1
PRECHD 1

B2 - Acquisition Parameters
Bate_ 20040520
Time 1€.08
INSTROM spect
PROBHD 5 me Mukbismcl
POLPACG 20

I 327:8
SOLVENT CDCi3

S 32

s 3

iz 5995.284 Yz
FIDRES 0.182958 Hz
AQ 2.7329011 sec
RG 80.5

oW #3.400 use
DR 12%.11 suse
T8 305.90 %
n 2.000600000 sec
==z===== (JANMEL f} =ssmsoe
HNHCL 18

Pl 8.00 use
PLL 0,08 38
SFOL 480,1320007 iz
F2 - Proressing parameters
5L 32768

5F 480, 1300172 Mz
I [yl

588 D

LB £.235 Hz
GB D

BC G.10

15 ¥R plot parameters

Cx 33.0D tm
cY 13.00 tm
Fip 12,443 com
¥i 4%81.03 Hz
Fap ~2.535 ppme
F2 -1014.18 He
PPYCHM 0.58105 ppm
HECH 272.50925 w2t

GZ:p1  POBE/BC/GB
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SQ 780 in CDCI3 , 400¥Hz, UMCP. vyfl.

Current Data Parameters
NAME 6~contract-0769

EXPNO 1

PROCHO 1

F2 - Acquisition Parameters

Date_ 20430709

Time 21.27

INSTRUM spect

PROBED 5 mm QNP 1H/1

PULPROG zg30

D 65534

SOLVENT CDC13

NS 64

g 0

SWH 8223.685 Hz

FILRES 0,125483 Bz

AQ 3.5846387 sec

RG 256

W 60.800 usec

DE £.00 usec

TE 300.0 ¥

Dl 2.00000008 sec

=z===xzz= CHANNEL £1 ==zzm-===

NUC1 1H

7l 9.00 usec

PL1 -4.00 dB

SFOI 19%.7324685 MHz

F2 - Processing parameters

51 32768

SF 399.7300115 MRz

Wow EM

558 8

LB 0.30 Hz

GB 0

BC 2.00

1D MMR plot parameters

Cx 21.80 cm

cY 14.00 cm

FiP 10.000 ppm

Fi 3597.30 Hz

F2P -0.504 ppm
A F2 -189.87 Hz

A - PENCH 0.50000 ppr/en
H2CM 139.86501 Hz/cm
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pe l—"

£6e°T
SM.TJJ/,!

ﬁm.ﬁ\
mmm.ﬁ\
907" 1

€Ty

£Ep°T

068 T—

oG E——

98 e——

9L E——

1i7'1

\

2981

£e6° 1

Te1bazul

b
)
|

-

2.0

2.5

3.0

3.5

S36



o =
I N |

N S
Me (JJMe

"H NMR for 5Q782

|||||t|u||11|riu|||1|:§1|ll|ullll‘l‘l‘rr‘tili'rl‘ﬂ.'n'

Ppm

1

3

'1“r‘ﬁ‘r1—|ll»uarlllnlrutluunnl

8

rlllllliillllllkllli

4

S37

R N I T 0 200 B I I 2 i 20 S
i

2

0

-2

Curreat Data Parameters

HAME warina_T82
EXPNO 1
OROCHD 1

F) - Acquisition Parameters
Jake 20049520
Time 10.16
IHSTROY sperk
PROBHL 5 ma Multinmel
PHLPRGG g

TD 32758
SCLVENT BN 4 &)

H5 33

IS 2

SHE 5335.204 Hz
FIOHRS D,1B2%59 Hz
AQ 2.7329011 sec
RG 181

I 83 460 use
B 123.11 user
T 3.0 K
il 2000600 sec
z=zz=z==z CHINEL ] —zez=z=
KOC1 14

PL 8.00 wse:
3l 0.0 a8
SF01 440.1320007 MHz
FZ - Precessing parameters
51 32754

SF 400.1380172 ¥Az
WErR L]

558 0

LB 0.25 Hz
GB 0

4 $.10

1D ¥R plot parameters

CX 22.00 cm
Yy 13.00
Fie 12_44% ppm
L 4381.03 #z
F2p -2.535 pmm
FZ ~10614,18 Hs
PEMCA 0.68105 pom
HZCH 272.50925 Hzh
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Current Data Parameters
NAME 24-marina-1210

EXPNG 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20041211
Time 1.04
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULPROG 2g30

D 65536
SOLVENT CDC13

NS 128

DS G

SWH 8223.685 Hz
FIDRES 0.125483 Hz
A0 3.9846387 sec
RG 287.4

W 60.800 use
DE 6.00 use
TE 300.0 K
ol 200000000 sec
zzemzzzzo CHANNEL f1 ===z==z=
¥UC1 1K

Pl 9.50 use
PLl -4.00 ¢B
SFO1 399.7324685 MHz
FZ - Processing parameters
SI 65536

SF 399.7340118 MHz
WDk EM

SSB 0

LB $.30 Hz
GB 0

BC 2.00

1D WMR plot parameters

Cx 22.00 em
Cy 13.00 em
F1P 16.412 ppm
F1 6560.42 Hz
F2p -4.161 ppm
F2 -1663.27 Hz
PRMCM 0.593514 ppm
HECH 373.80380 Hz/«
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Current Data Parameters
NAME 26-marina-1210

EXPNO 1
PROCHNO 1

F2 - Acquisition Parameters
Date_ 20041211
Time 1.45
INSTRUM spect
PROBHD 5 mm QNP 1H/1
PULBROG zg30

D £5536
SOLVENT cnei3

NS 128

DS G

W 8223.685 Hz
FIDRES 0.125483 Hz
EQ 3.9826387 sec
RG 322.5

D 60G.800 use
DE 6.00 use
TE 300.0 ¥
Dl 2.06000000 sec
szzzzam=z CHANNED fl zzo=zoe
Nucl 1H

Pl 9.50 use
PL1 -4.00 4B
SFO1 399.7324685 MHz
F2 - Processing parameters
81 55536

SF 399,7300120 MHz
WOW EM

S88 0

LB 0.30 Hz
GB 0

BC 2.00

iD MMR plot parameters
CX 22.00 cm
CY 13.00 em
F1p 16.412 ppm
Fi 6560.42 Hz
F2p -4.161 ppm
F2 -1663.27 Hz
PPMCH 0.9351¢ ppm
HZCM 373.80380 Hz/v
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"H NMR for SQ786 vy scale x 4
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TTTTO8/50/2004 18:53 FAX

MS Spectra

Dabe: Monday, August 230, 20404

Analyst Version: 1.1 Ao,
Acw. Time: 17:21

Operator: gardner
Printing Time: 05:48:32 PM Sample Name: 24-03C-5

Printing Date: Men, Aug 30, 2004 Samplae 1D;
polarity/Scan Type: Positive Qi Srcan

Results Namp: N/A
. Merhod Namc: N/A
e project: N/A
s Rog. File: DOIIG.wiff

Gote

RTI Internatlional

PE Scilest ARI 3¢5

T g pe]

Gl I R S

Infensity, cps

T

02 04 Y

1.27

136 1.45

1.4

317.3
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1859, ?8?-1 ,
A K -

B VT

F
are

450 500

550

600

100 150 200
'z, amu

250 300 350 400

S53




TTTTTUT/2T/2004 11021 FAX

nalysh Version: 1.1
Lerator: cgagdanes

R Re R

=sulhe Mame: N/A
sbhod Name: N/A
‘oject:s N/A

77, File; DO3B42.wies

rPoXd

1.0768
1.00e8

9.00e7
8.00e7
7.00e7 -

6.0007

FaTaT S

Pty TRy

B.00e7

Jnln.nlrihr

gElt

4,007

3.00e7

2.00e7

Intensiby,-cps
d
[
o
1]
" h

Finting Time: 16:20:07 AM
rinting Date; Tue, Jul 27, 200«

T ST O D SN s

Botl

Acqg. Date: Monday, July 26, 2004 RTI Internaticnal

Acg, Time: 19:32
Sample Nawo: 24~026w7
Sample YB:
Polarity/Bean Type: Positive Q1 Scan
BE Gwiex APT 1€5

Max. TreBids.
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08/01/2004 19:37 FAX

Anailyst Version: 1.1
Uperator: gardner
Printing Time: 06:56:11 PH

Printing Date: Tue, Jun i, 2004

Resulte Mame: N/A
Maethod Namg: N/A
Project; N/A

Aozi

Bog. Dare: Tuenday, June §1, 2004 RTT Iabernscional

Acg. Time: 1B8:54
Sample Nama: 24-016-48
Sample ID:

Polarity/Sean Typo: Poegiltive Q1 Scan
FE Scisgx API 365

ACT. Filée: DO351li.wity
o DORE LWt T T G, Maxi 4 8e ops:
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Display Report

wozs
Fage Tof 1

Anaijysis info

FieName DMData 20020559 . d\Mnelysis. yep
- Acquisition Data Wednesday, 10/09/02, 18:13:24 Print Date Thuraday, 10 Qcteber 2002, 11:44
N )
Method Capy of 102401A M Operator Administrator
Comment B738-118U | 21 Ingtrument Esquwre-1.C 00033
¢
Acguisition Parameter
jon Source Type ESt ton Polarity Positive Aiternat:ing lon Polarity
Mgss Range Mede  Std/Nomngd Scan Begin 160.00 mvz Scen End, 600.00 miz
Skirm t 11.0 Voit Ceop Exit Qffest 20.0 Vott Trap Drive 55.0
Accumnulation Time 832 s Averages 8 Speclra Auto MSMMS off
Infens. A e R
ow:r‘
304
25 { f
: 'W
204
15
‘w"‘ :
10
)
0.5
O‘o-ll“il SR L L CIDBLAREECIL I B T i phaar A ] T T T o T T e T
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[ TIC, R % ]
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v #0Bn
0.8
Q6
0.4+
272
0.2+
197.0
-‘\‘“" 50 F'sll[rcl?Ln )||—rr-r'—\'l||i»'|7| LR SR e S e St S ML | Lo b e i
0 150 2G0 250 300 350 400 450 500 550 miz

Bruker Daltonics DataAnalysis 2.0
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16/1972002 12:83 FaX

Display Report

Bozs
Page fof 7

Anatysls info

FileName O\Da 20020560 dvinaiysis. yep
Acguisition Dete Wednesday, 10/09/02, 191818 Print Gate Thursday, 10.0¢tober.2002, 11:45
Methoo Copy of 102401AM Operater Admurristrator
Coromerit 8738118V 122 instrument Esquire-LC QD033
¢
Actuisition Parameter
lon Source Type ES! lon Polanily Pasitive Adternating lon Polarity
Mass Rangs Mode  Std/Normat Sgan 8egin 1€0.00 miz Scan End 600.00 m/z
Stam 1 13,6 Vai Cap Exit Offaet 20,0 Volt Trap Drive 550
Accumulation Time 1026 ps Averages 8 Spectra Auty MEAE Off
inang. | = " o =
%108
2.55 /\/MWWW\)‘W\
204 fk
154
]
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00: I SR T TP - s w1 L S st eneC R R Rt Rt A e TR e R T
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Bruker Daltoplcs DataAnalysis Z.0
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ID:-891894+541+7200 PAGE 12738

SEP-12-22 @9:55 FROM:RTI -DREYFUS . g Faye Ul
Analysis info
FileName DD2\20020465 . dVanaiysis.yep
) Acquisition Date Wadnesday, 09711/02. 10:33:33 Print Date Thurzaday, 12.Septermber 2002,
- 034
‘ Method Copy of 1024091 A M Operator Adrinistrator
Comment 7351134 8 instrument Esquire-L.C 00033
¢
Acguisition Parameter
lon Source Type ES| lon Polarity Positive Alternating lon Potarity
Mass Range Mode  Std/ANdormai Scan 8egin 100.60 m/z Sean End 600.00 m/z
Skitn 1 71.0 Vol Cap Exit Offset 20,0 Volt Trap Drive 55.0
Accumulaten Time 325 pg Averages 8 Spectra Auto MSMS Off
intens — — R "_ - TG As
x105_
254
2.0+
154
1.0+
1
s MMW’N‘VW
0.2% 055 078 1.00 1.28 157 75 2.00 225 Time {mn)
ey AITTAS. 0 10 Smin (810-588). Batkyroond Gebimoted I
xiQPd
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O.ST
04
024 237.2
1871
) 150 200 258 300 350 400 480 500 550 iz
—}

Bruker Daitonics DataAnalysis 2.0

S58



——

SEP-12-82 09:55 FROM:RTI-DREYFUS

10:819+541+7200

fOaYC 1w

PAGE

¥

el e A el
Analysis {nfo
FileName DADatav20020466 dvinalysis. yep
Acquisition Cate Wednesday, 08/11/02, 10.38:118 Print Date Thursday, 12 September, 2002,
09;38
Method Copy of 10240t1A M Operator ASministrator
Comment B738-115§ 19 Instrument Esquire-L.C 00033
1%

Acqguisition Parameter

lon Source Type ESI lary Polarity Positive Adternating lon Potarity
Mass Range Mode  Si/Normal Sean Begin 100.00 miz Scan End B600.00 miz
Skim 1 11.0 Veit Cap Exit Offset  29.0 Volt Trap Drive 550
Accumulation Time 441 s Averages 8 Specira Atto MS/MS o}}}
ntens — — 0]
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Bruker Daltonics DataAnhalysis 2.0
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1071072003 17:54 FAX

Analyst Version: 1.2
Operatoy: gardner

Printing Time: 03:29:53 PM

Prinbing Date:

Reswlts Name: N/A
Methed Name: N/A

Fri, Qct 9,

2003

io10

hcg. Dake: Priday, Cctober 10, 2003 RTI Internatiocnsl

ACe, Timeg: 1p:09
Sample MName: 15-165-6
Sample ID:
Polarity/Scan Type: Pesitive Q1 Bean
PE Sclex API 365

A=Y Presect: N/A
Rog. File: DORJ0B. wifl
TG o e T O O G e T e e
2
[#]
Z
[T
[y
2
=
1.38
‘L
0.8 1.4
Time, min . J
e BB EY:
4 0e6-
w  3.5e04
on
2
Z  3.0eB-
g ]
E 25084 1351
] 235.4
2.0e6
1.5a8
1.0e6
N 391.3
8,005 503.5
1 1072 185.2 .205 B
0,0’ | }J.+-.f. " I D0 TRVUUNT. WA R— M LN S —————— —
100 150 200 250 300 350 400 450 500 550 680 650
mfz, arm

S60



ID:919+54 1+ 7208 PAG

SEP-12-@82 0%:58 FROM:RTI-DREYFUS rage 1 ur g

a o | -
Analysis Info
FileMame DADAa20020468. d\Analysis.yep
Acquisition Date Wednesday, 09/11/02, 10:47:56 Print Date Thursday, 12.Septermber 2602,
- 09:42
Method Copy of 102401A M Cperator Administrator
Comment 8738-115% | 11 Instrement Esquire-LC 00033
¢
Acguisition Parameter
lon Seurce Type ES lon Potarity Positive Afternating fon Polarity
Mass Range Mode  Std/Normal Scan Begin 100.00 mvz 8can End &00,00 m/z
Skim 1 11.0 Volt Cap Exit Offset  209.0 Vol Trap Drive 350
Accumulation Time 420 ps Averages & Spectra Auto MS/MS Off

oy
TiQ Alf 4

es2” T e T T o s ige st 200 288 " Time (min}
intens | Adl MS, 0.1.1 Omin #8.598). Backyround Sublmcted
x10% 3563
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0.8 4
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1 1351 3%7.7%

150 220 250 300 5¢ 450 £59 500 550 iz

Bruker Daltonics DataAnalysis 2.0
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MultiView 1.5.1 Thursday, October 3, 2002 8:58 AM
10/3/02.8.56.17 AM  (19-067 #13)

Period 1, Expt. 1; Mass range: 100.0 to 600.0 by 0.1 amu; Dwell: 1.0 ms; Pause: 5.0 ms

Acq. Time: Thu, Oct 3, 2602 at 8:56:18 AM

page 1 of 1

+Q1: 0.92 min {13 scans) from 10/3/02.8.56.17 AM
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7/2004 11:27 FAX ido28

e s

acg. Date: hbondey, July 26, 200% RTI Istewnatlional

Analyeb Version: 1.1
Aeg. Tlwe: 2003

operalor; gardner

printing Time: 10:29:3% AM Sample Name: 24-626-24
Princing Date: Tue, Jul 27, 2004 Sample ID:
Polarity/Scan Typs: Posibtiva Q) Swan

Pr Sciex APT 285

Resulis Name: N/R
Method Name: N/A
pradect: W/A

Aeg. Pile: DO385S.wifl

Intensity, cps
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o2z

hpalyst Version: 1.1 Augg. Dabe: Tuesday. August 03, 2004 RTI International
pperator: gardner Atg. Time: 1834

rinting Tima: 03:57:52 BM Sauple Name: 24~028%-59

Printing Date: Tum, Aug 3, 2004 Bample ID;

Polarity/Scan Type: Fositive QL Soan
Eegulis Mams: N/A PR Sceiew APRI 368
ltethod Neme: N/A
Project: N/A
Acg. File: DOASAN wifif

e e e

047

intansity, cps

111118 1.26  1.36 142

407.2

! 201.5

] 499.3

Iniensity, egs
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3414
e e g
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~;25/2005 14:58 FAX

Analyset vermion: L.}
Ooperator: gardsoy
Printing Fime;

hog. Timo: Az2:3}

12:36:01 PH Sample Name: 24~113434

Printing Date: Thua, Aug 25, 2005 Rample I .
Polarity/8can Type: Positive Q1 9can

Resulbs Name: N/A
Mabthsd Name:
Projeck: N/A

Intensity, cps

Intansity, cps

N/A

Atg. File: DOSS00,wiff

0.50

Aeg. Date: Thuzgday, August 25, 2005

3732
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9.1 156.2. 17B-3| 2191 2670
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@038
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———B2/27/2004 11:24 FAX

Analyst Vergion: 1.1

Operator: gardner
Printing Time: 10:28:456 AM
Printing PRate: Tue, Juil 27, 2004

Résuite Mame: N/A
Method Name: N/A
Project: N/A

M Aeg, File: DOZ83E.wiff

ntensity, cps

2
°
i
w
g
E

Bo21

Aeg. Date: Monday, July ¢6, 2004 RTI international

Amg. Time; 19:50
Sanple Mame: 24-026-17
Bample 10
Polavity/Soan Type: Pogitive QI Bcan
¥E Sclex BPI 365

e

107 118122 431 142

Tty

2672 7554

200 250 300 350 400 450 500 550 600
mz, amu
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T /2772004 11:30 FaX

Analysk Version: 1.1 Acg. Pate: Monday, July 26, 2004 RTI Internatidmal
Operater: gardnor agq, Time: 20:21
Printing Time: 10:3E:D3 AN Tample Name: 26-026-38
Printing Date: Tue, Jul 27, 2004 Sample ID:
Poiamity/Scan Type: Positive Q1 Sean
BE Boiex AFI 265

Hesulls Name: N/A
Methed Name: N/A
Project: /A

Acg. File: DE3IBTO.wiEE
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