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Abstract

Neurodegenerative diseases such as Alzheimer’s Disease, Parkinson’s Disease,
and Stroke are common diseases of neuronal damage. It has been reported that these
kind of damage might be protected by the maintance of astrocytes. On the contrary,
diseases caused astrocyte damage or apoptosis would result in it’s loss in neuro-
protective activities, even cause neuron damage and cell apoptosis. Which could be
one of the mechanisms of neurodegenerative diseases. As a result, astrocytes
protection might be a route for neuroprotection.

Many researches have been reported that such damage is related to ceramide. As
a result, we use C2-ceramide to induce apoptotic effect in C6-glioma, the astrocyte
like cell line, to mimic the apoptotic condition in neurodegenerative disease and use it
as a drug screening model to evaluate the cell protective activities of our compounds.

During the cytotoxic evaluation of 1,3-benzothiazinone derivatives, we found
that there is a increased cell number phenomena, their nearly no toxic character in the
normal cell line, and reported antiapoptotic effect, which prompt us to evaluate if
these compounds have cell protective activities

We found that compound 5 in 5 and 10uM seems to have minor dose-dependent
trend of cell protective activities, but the toxicity become profound when the
concentration doubled. The results showed that compound 5 actually have cell
protective activity

Use compound 5 as a lead compound to reduce it’s toxicity might be a route for

the development of cell protective agents.
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= IV s P ) @E'ijf\fﬁ[‘_ﬁﬂﬂﬁf > (B Vg Ba] - analgesics™ W
ﬁﬂﬁjﬂ glutamate receptor and gamma-aminobutylamine receptor =<V 5 Fﬁ' -

22 VI [ S » P U (5 10 amine B B IV PR (7
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Py rfff I (EN! I/* IﬁIIEU;‘i} N EY H FI U & i i J amine ~ hydrazine - aliphatic amines -
cyclic amines ~ heterocyclic amines ~ aromatic amines ° 9 7 & il Sl
R PRE IR -

EFIGY ([ 2-Substituted 4H-1,3-Benzothiazin-4-one 7=+ Frid: F/:I RS o [ IYRL ?]/J

\

itgl?— I’FL[iF;; o /\fr'ﬂfc_f[i'? fﬂﬁ”’ﬁﬁ af w2 =0 ’fﬁ‘[‘ik’f’ fﬁJEﬁE‘ﬁiﬂ T‘if_—ﬁfﬁE'ﬁﬁﬂ\
ﬂ?} [ﬁJﬁéf?J%‘[‘% o PRI M| L#ﬁ]i’\E“itdﬁi MCF-10A : normal breast cell line 7&/%

TR @Rk MCF-7,MDA MB-231 : breast cancer cell lines, HT-29, Colo205 : colon
cancer cell lines, A549 : lung cancer cell line, » HEP-3B : liver cancer cell line >

G AP (5l - H [R5 Table | 77
Table 1 Cell Viability of Compounds’ Test

MCF-10A MDA-MB231 MCF-7 HT-29 Colo 205 HEP-3B A549
MEAN=SD (%)

DMSO 9+ 8% 100 £ 0% 100 = 0% 100+ 0% 100 £ 0% 100 = 0% 100 = 13%
1 105+ 4% 109 = 15% 85 £ 13% 115+ 13% 105 £ 5% 75 = 15% 122 £+ 23%
2 101+ 5% 102 £ 22% 85+ 5% 87+£32% 93+ 7% 61 £ 23% 114 £ 11%
3 126+ 34% 94 £ 22% 71 £ 7% 55+ 6% 73 +£11% 34 £ 5% 79 £ 30%
4 116 £ 21% 87 £ 29% 86+ 7% S55+13% 79+ 8% 45 £ 11% 40 £+ 26%
5 92+ 5% 104 = 3% 112 £ 11% 89+ 2% 71 = 4% 186 =+ 8% 118 £ 1%
8 96 £ 10% 108 = 26% 126 = 40% 139 +£17% 50 = 11% 34 £+ 8% 143 £ 33%
10 83+ 5% 67 £ 20% 91 £ 18% 104+ 2% 89 + 6% 162 £+ 47% 125 £ 25%
11 94+ 12% 64 = 38% 194 £ 9% 164 £19% 60 = 19% 40 £ 5% 63 £ 16%
12 114+ 8% 92 + 14% 137 £ 13% 198+ 9% 112 + 6% 61 £ 3% 146 + 19%
13 160+ 74% 55+ 3% 98 £ 3% 103+ 1% 84 = 12% 187 = 20% 147 £+ 51%
14 140 £ 76% 68 £ 21% 133 £ 29% 150 +£24% 44 £24% 25 = 8% 175 £ 6%
15 126 £ 25% 85 = 3% 153 £ 7% 151 £34% 47 £26% 33 = 9% 91 £+ 18%
16 88+ 19% 68 £ 13% 99 £ 4% 110+ 2% 86 = 7% 180 £ 4% 164 £ 22%
17 93+ 15% 97 = 15% 69 £ 4% 49+ 5% 77 £38% 30 £ 5% 143 + 18%
18 95+ 15% 73+ 3% T4+ 4% 39+ 5% 85 x12% 30 £ 1% 162 £ 10%
19 93+ 24% 85 = 11% 87 £ 19% 142 £23% 92 = 4% 47 £ 31% 75 £ 34%
20 90+ 6% 67 £ 46% 158 £ 19% 152 £40% 93 £ 24% 55 +£ 19% 81 + 24%
21 890+ 6% 71 £ 23% 101 £ 3% 101+ 2% 87+ 9% 102 £+ 23% 128 + 43%

n=3  All the cell lines were tested in 10 uM and use MTT assay to evaluate the cell viability ; Use DMSO as

control ; SD=Standard Deviation ; MCF-10A - normal breast cell line s MCF-7,MDA MB-231 - breast cancer cell lines ;

HT-29, Colo205 : colon cancer cell lines, s A549 - lung cancer cell line ; HEP-3B ' liver cancer cell line
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fﬂ&mﬁmﬁlix PERSIEAR FTAEERL - 0 ES 2-substituted 4H- 1,3 - benzo
thiazin-4-one fi+ PUHETR S50 £ TR kS E '“E[ﬁtdﬂ]rﬂj V{ER] s JOEd Pl
SRR Vg ) S R PR T ﬁJ“EIQw A2 PHERRVE TR JJD_’“‘FT
P bt ASEE apoptosis iﬁ'[‘zk (B2 PRIZS P o gty [ff*i
ﬁj‘[‘iqulj}éfﬂ BT A e = ”F']'];El : < 3% /5 2-Substituted-4H
-1,3-Benzothiazin-4-one 74 Py a1 ({1 =H |2 lﬁ, AN i Sy [
2-Substituted 1,2,4-triazolo[5,1-b][1,3] benzothiazin-9-one ;7% Pk TEI -

AP T | R

Antiapoptotic effect of 2-Substituted 4H-1,3-Benzothiazin-4-one =%

P4
HEYR 2-substituted 4H-1,3-benzothiazin-4-one =4 P17 & ?aiﬁ‘[gk_k"ﬁ I LY
S S A, JEFB Z Jiﬁ‘[‘_ﬂi (5] o 7% xanthine oxidase Tfﬂﬁ’[]f(/[lﬁ“%ffﬁ c K
d EPEA IR o 1Cso ST IHE 5.54 » 5.60uM » L PR HIET 47 100uM o

O O

N NH NH
N N
S” "NH, S” N7 "NH,

c d
7+ PARP1 ¥ PARP2 Kﬂﬁjﬂfﬂ[lﬁ?ﬁ% e ZEI5FT PARP1 [V ECso £ 40uM - ESg

PARP2 fI[[ ]2 [ 351 * -

O
O
S)\)J\NHz
e

TR AR pA (=] O £ g~ h B CSEIHINR S 57 HIE 350 ~ 290 ~

333uM?! o

16



o) 0
dNH dNH
A~ ~_cooH
s s)\©\
P
] g 0~ > COOEt
0

@NH
S

h
SRy o TR ANE T B eI T P J [V VR S (R [ SRR
2-substituted 4H-1,3-benzothiazin-4-one 7+ PI{ iRl » I'[SEfaparHd I (=5
FITE AR PO =R R T LR HadAg O 1 2 g RS AR TERR o I 9h (e

UM SEE] M IR, FE BES E S ey d I/3H|f‘ QIF g g 11T

(0] O O O
seWllseb s s Sl ced
S)\ENj S/K@ S)\O SMO/\
i = j = | _N m
0.015 uM 0.041 pM 0.014 pM 0.019 uM
(0]
N
/K/lk >
N
N Pz N~
0.06 uM 0.072 mM O:Sgo
0.019 uM 0.010pM

[NIF=T] 1,3-benzothiazinone =% P (‘=L BPSF ayyd M~ el Fi-‘[thj

]:|J'F3£' J?FEIFJI I/ﬂ | F Eo

Ceramide

Ceramide Fi— 1|2 P08 b af ey 55V — [ sphingomyelin JV Y247

At WP EVE Nl T AR ELEETE  secondary messenger ﬁﬁ[ﬂf’r cellular type ~
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stage of cell development ~ ceramide {fli " [iV3E ~ subcellular location of ceramide

— s

accumulation fIV7% =1 > 0 F | e ?ﬁ differentiation ~ cell survival ~ cell cycle arrest
apoptosis |1 JI%‘??L [EH] 2 F i ceramide .V % Y EICEEREL » 5555 ceramide J/1E
%%”Eﬂ]f jﬁcrﬁ;rj G ayET VR .
iy =T HIFARESEL [ (4RI I Alzheimer’s Disease * Parkinson’s Disease iyt

f"‘[‘?q%‘}l'%%i/[[ stroke > “IRZFE S ceramide f%ﬁﬁﬂ%%l’%ﬁ ;ffﬁ R RES
] o
Ceramide 1/ % ’\’?‘/ PR gEE E sy (i/[lq*;‘q\‘ [ Fa 2
1. De novo synthesis

Ceramide [1--7t Endoplastic rediculum(ER)FE[! 1 serine palmitoyltransferase
(SPT) %Tﬁﬁ serine » palmitoyl CoA 5% 3-ketosphinganine * # '
3-ketosphinganine reductase &t'f /7% shpinganine * F[=% T [F/lRGE"L V fatty
acid-CoA #=f'1 dihydroceramide synthase ?EEF"} » 2k 5% dihydroceramide > £ AE
dihydroceramide desaturase it 4-5 i = GEA1% 5 trans SHE » F5Y ceramide [
by o TR IR > ceramide ﬁfﬁ‘%@ﬁ%@ﬁ’% iﬁﬁg&f TRl e 2-28 [tk
V' ceramide X% ** o A W17 [iv C2-Ceramide £57% sphingosine 2 i F%
N-acetylation .V #iéjfi ceramide » [I' W& FAf wg{Ehdifa &~ o
2. Sphingomyline (SM) hydrolysis

Sphingomyelinase (SMase) &/ fﬁ"ﬁ | lysosomal acid SMase(aSMase) ~ plasma
membrane-associated neutral SMase (nSMase) * Humﬁ[l 7|~ sphingomyline(SM)fi*
phosphodiester bond % 7% ceramide °

PIYEF* IJ#EF Ceramide synthase Ji sphingosine = fatty acid-CoA i ﬁ\[ &Ry
ceramide * Cerabosidase }-{‘5]’ glucosylceramide [FFELA. [i= & 5% ceramide ~ I')| &
Ceramide-1-Phosphate phosphatase sif Ceramide-1-Phosphate - [=##HA~% 55

ceramide?
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Ceramide JE[#3% &t Tﬁ? | * ['1 Sphigomyline synthase (SMS)
phosphorylcholine group fEF2%[| ceramide % 5% Sphigomyline ~ Ceramidase
(CDase) sk ceramide /5% sphingosine » free fatty acid + Glucosylceramide
synthase {5 #F =]l ceramide _F% 5% Glucosylceramide I') » 11 Ceramide kinase

}{‘%]’ ceramide %ﬁil’“‘ %4 5% Ceramide-1-Phosphate® ©

Serine + Palmitoyl-CoA
I SERINE PALMITOYL
TRANSFERASE

3 Ketosphinganine

Sphinganine + Fatty Acid CoA

Dihydroceramide
DIHYDROCERAMIDE Sphingosine
l DESATURASE SIp 1- Phosphate
CERAMIDE f’HOSH"\:yS'
Ceramide  KINASE ¢ & CERAMIDE oo
LlTaimiiase a H@"A. Z A e Y NTHADE < b o
1571 INASE

1-Phosphate —> D : K
p CERAMIDE -L.p e e e L —» Sphingosine
¥, -] - . - RN S . . ™ - / A b

PHOSPHATASE 16:0 CERAMIDASE

Ceramide
SM SYNTHASE ¢ GL.UC.'OSYL(IERAMIDF\ CEREBROSIDASE
;é)/ SYNTHASE ] :

DAG T /SPHINGOMYELINASE Glucosy _Ceramlde
Sphingomyelin A
Y
«

Gangliosides

Glycolipids

q%ﬁ'l Ceramide [/ & F’ﬁ’?‘/ﬁn’z’

X F[1 De novo synthesis = SMase hydrolysis 9 [£[*) ceramide f%*ﬁ&ﬁ
?J%YEJI’T o 'Tﬂ;ﬁﬂ%%;a@? E PIpY ceramide % %ﬁ@’gg}j’{ﬁ@ 4 ceramide
HeRdE J%%l’ﬁ": 2o
Ceramide [FEAFayEd 15

Ceramide 9| JEAF VAt POBSI= 2155 b Rera ki =] -

1. [BERT 3% JREHEH (1 1L 2
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Agonist (e.g. TNFo)

SM HydrolysisiDe Novo

Cathepsin D - *Ceramide

/ — \::T:\-x_‘ ¥
Proteolysis //"// + \-:t‘“'-::\\_‘—w PKCE
P PP1 s
KSR /
s Rb /- -
| AKT IPKE + \ PR piSR Proteins
e2n £ o “RAF JF AN -~ hnRNP A1
PREL | o ST o T ) AN
/ \ "\ AKT/PKB <4 \ ’ v
. - Rb piNNRNP A1

pi - | N \
¥ \ = pi ‘)51'\ ". SR Proteins
PKCo \ = Bek2 : \
~ "y Stress

c Kinase
Heterodimerize asnass 9 Pathways
Bad “\1.\ Growth
Suppression /
/ Alternative
_._.—-—-—-—'—"'_'_'_'_'_ Splicing [e.g. Bcl=x)
Apoptcsls

[ IT Ceramide 3 [SEAFayRd A
Ceramide ['I'] F[‘ (B A EEF L 3ﬁ}1 Vs [@’Tﬁ\ﬁ | lH ==
?‘ﬁ"ﬂ”ﬁ?ﬂﬁ Sl S Fﬁ%ﬁfj};f e e }‘F[ ceramide activated protein kinase (CAPK) **
27« cathepsin D ** ~ serine/threonine protein phosphatases protein phosphatase 1

PP1) and protein phosphatase 2A (PP2A)*! + protein kinase CC (PKC() 333
p phosp p

34,35 2 36,37

kinase suppressor of Ras (KSR) * phospholipase A « Jun-N-terminal
kinases (JNKs)***® ~ c-Raf-1°**" ~ the small G-proteins Ras *' ~ Rac*** ¥

Src-like tyrosine kinases*** > ﬁﬁ'\i‘iﬁ?}i’tmaﬂ/ PRd -
2. Ceramide % =) 5% | [V signaling lipid PYZ1H=

Ceramide 'F'A'{E'IE IRE Taf i - » =2 GSL- ¥ cholesterol-containing
rafts Eﬂ[ﬁ » JRY— {[d~~FY signal macrodomain (signaling platform) > F{=bY[!
FAS receptor &5 > 7 3%— /L% FAS-associated death domain (FADD)
protein » caspase 8 [EH'] > iﬁ’?‘}ﬁﬁElﬁaﬁﬁd 4648

AN @l AT AR R R ffl CytC R ’3ﬁ [~ caspase * " ~
[ SR AP FEEH 1Y complex I~ T RS RS ROS 7
52 yjﬁ]}ﬂ ceramide [RLEERF@HT i @ o

Ceramide =R ™ I‘i‘f%ﬁﬁr‘ﬁi:""l‘iﬁﬁﬁf%ﬁﬁml%l’%’f: :
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Alzheimer’s disease
t Alzheimer’s disease [[1(U[/[l I 77 ) » AB amyloid peptide 25-35 |
FIFH liﬁ [~ nSMase [f15£ sphigomyline ./ hydrolysis 159 ceramide & 5% &1
i iﬁ’?‘ﬁ%@iﬁ"ﬁﬂ/ THd > SfF° C6 glioma 9 E Jﬁ‘[ﬁJElfiﬁ‘}‘ﬂi@ 530 S3HE ceramide

&5y R kL Alzheimer’s disease [UETfl P RFIELD ~ o

AP25-35

!

nSMase
nSMase inhibitors:

3-0O-Me-SM _| antisense RNA
NAC l |

to nSMase

ceramide

!

cell death

Fig. 6. Schematic diagram showing A B-induced cell death via generation of
ceramide.

ﬁ' III AP peptide {Rl3% nSMase 5[5 ceramide I 1 5FJaVHd A5

Parkinson’s disease
it Parkinson’s disease [ I(Z/Dﬁ%ﬁ[ IV i) =151 dopaminergic %) monoamine
oxidase (MAO) 7+ [V dopamine Eﬁﬁ % 59 hydrogen peroxide(H,0,) > — &f!
H H,0, ﬁﬁ%ﬂ I glutathione (GSH) 5% I'EE"[’ GSH Ei | ﬁiﬁ?ﬁ » 2L HYO,
lﬁlﬁfﬁﬁ‘/ oxidative stress ™ [RHRIAFHaVHE - E JW%?F'[H'[ > GSH depleation T;'T
[R3% nSMase .V = {fll ceramide HEAH > J [FEAFW D ~ S| ceramide

YRR 'Fj:“J L Parkinson’s disease Elfi?‘"ﬁ Jﬁ‘}‘@ﬂ’ - e
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Sphingomyelin —————— Ceramide

v .
| ~.

2 GSH GSSG

Glutathione
peroxidase apoptosis
MAO-B

Dopamine ———— > DQOPAC + H,0, ———> H,0

\—>OH OH /

Fe2+ Fe3™ + neuromelanin

[f' IV Ceramide %% PD 19|52V 5pMarHd i

Ischemic brain injury / Stroke
7t ischemic brain injury {59 stroke Y| * £p I [ilfae F | SR i T T ET B
1§75 ceramide ¥4 STV1Y L5 > FiH 1 GSH T fﬂﬁkﬂ ceramide [ 55 (]I V 5
A-) > U5 ceramide %\Jﬂf‘\fﬁ{f“[‘iﬂfﬁﬁﬂ [’E‘z?’fﬂl ERURg-d | FT;JI E
Sphingomyelin . ?  stroke related factors
/

nSMase |—— GSH

Ceramide
Apoptosis
IF.‘]' V  Ceramide % stroke |15 [58 1Fad 5

AN fﬁlﬁ?ﬁ ceramide HEAE I/ [T 3R o ?ﬁ heat shock ~ ionizing radiation *

oxidative stress ~ progesterone * vitamin D3 ~ daunorubicin * tumor necrosis factor
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(TNF)-a ~ interleukin (IL)-1a ~ IL-1b ~ interferon-g, * Fas ligand ~ fenretinide * oxidized
lowdensity lipoprotein (LDL) '] % nitric oxide™®”’ -

YN '] 1,3-Benzothiazinone 7% P [EEG I BT U NF ] ceramide f5E
%Hﬁ;ilh@g{)ﬁﬂ’?ﬂ [SEVvd R~ ﬁ‘lq&q R BRI P TR

RECE
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LR
A
N F’\ Y 7 2-Substituted 4H -1,3-Benzothiazin-4-one fy=24 37
E[1 compound 1 % 2 ELf[1fE]# " > compound 3 £ compound 2 [V 7<% 1
compound 4 = 21 £h55H|[I'] hydrazine - aliphatic amine ~ aromatic amine

heterocyclic amine * cyclic amine F’—}E"/ Ak F’—ﬁ*’i » SRR T BT fﬁﬂ_’—ﬁ\ [ﬁ] L=

Al iR RPN S AR Al (SR = A [ AﬁAJf‘f"Fl—’ [/%Lﬁ%ii
S ﬁ'ﬂ = %"’Jfﬁ‘[‘ikéf"ﬁ | BYE -
O O (0]

1 8 15
o o o
O CCh OO
S)\SCHg STONTTNTNTN S)\N N
H H |
N
2 9 16
o o o

(@] (0] (@]
CLY, C@H X 0
6 13 20
(@] (0] (@]
OH
o, oo OO
7 14 21
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STIER b £179 1 2-Substituted 1,2,4-triazolo[5,1-b][1,3] benzothiazin-9-ones =%
EH[1 compound 24 = 26 £5*| compound 23 ZE5 IV L 5 I LRI I‘#Jﬁ[]

FERLV S [ 4 Po o PSS E YA -

/</CI O
N NN, N’N
(Iikw [ifim*ms (I%
24
=N )\ . *\Nw
23 25 27

A

I'} C2-Ceramide %} C6-glioma 9 |3F 1/ Vedt > e erh (s ”f o AL
[ BEP R PR A9 Rl TR B G st 7y

FHT— fii73 Vﬂ‘qm?' SR e T BT S g = S '/F%EJ Fpw

ceram1de§’:$$$§‘ Jﬂ%"ﬂ/ F—Tﬁ% [ = 4iAgR C2-ceramide =1 BLGPHZ!E = ceramide
HIZ D (eh | _Jlflj 1 R ik F*J;“;ghﬁi.lﬂpqaqu@mﬁﬁ%ﬁ% , _'pr C6-glioma LP@;%
2 [ifr"JI”JJEFq”" 7@l Alzheimer’s diseaseParkinson’s disease == ceramide .V FTF"
% o pRIP=A S E R P | C2-Ceramide %] Co-glioma 9 [8 1 VHd ~ [ BELAHAT (5]

o RS [ RPN R A BT LY S -

MITT Assay F FHEASE )
oD
fﬁ[ 1 MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide

F’ I—HFI E[q'ﬂf [@*‘+15\?BEJ reductase 1517%1’?‘}' © IFIJ formazan [I"‘\ EEQIEIJ?:] o
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5 s
S/kﬁ:N Reductase - NH
N N S
9 SAe
- Bre
Yellow Purple
v[[g\[iﬁ%[qw@% , E[“ MTT Fgfl%_jl_ﬁlﬁfj—ﬂ }J,uggygﬁ » Bl R H r }[ﬁ:,.\yn\Elqajﬁ‘ﬂ[[ R
g:bﬁm.&girlﬁ&ﬁ“—d pukH g T 5 . i"f'H\fFF#,f}’J(Formazan) fi'l'] DMSO : 95%

BtOH=1 1 1 Vi (AT TR » 200 |53 %0 R et By
R SR 1% VA e Formazan 7 OD fifi 570 nm £l 5 550-600 nm £5 i* ]

il 5% 60 .

C2-Ceramide Assay
FCE (T V)

S |- ERT ,s I3 - Fp C2-Ceramide o6t
PSR o TR (2 [ AR ARL 1y B P et A
S PR T 7| MTT assay (SRR 7R3 i &0

(IR [ [ LT P (= (PO R (22 e = ) B )
RPN » G [ A PR ASERREAER R 2 (0] H1 (0 i g =
RS AT OB - T DR [ A R ]
LSRR AR OB [ A PR R % (1] > 31 (0 g
PR 76 % VPOV R55 AT

Compound Pretreatment As Preventive Treatment I

|

C2-Ceramide Addition

From direct effect ? Target Binding |

Mimic Neurodegenerative Disease
Apoptotic Condition

Cell Protective Effect From Compound ? From indirect effect ? Gene Regulation
( Evaluate By MTT Assay )

[ VI C2-Ceramide Assay = Hifif 26



= AN E ﬁjlirlu

2-Substituted4H -1,3-Benzothiazin-4-one =2 P4 i AT RIRLE T AR
I-%}ji/\ 1988 ﬁFFl—?gE%& Ilﬁ @}Flﬁyﬂj?i 62 Nt ,}/‘[;r, J—}i;,Eljcﬂ[ IZL\%H

f,@i?ﬁ%@[l Reaction Scheme 1 Fr=. :

Reaction Scheme 1 of Compounds 1-21

0
@OH B ©\)L b @fL
SH )\ )\SCH3

1 (68.2%) (92%)

]
c
0]
S)\OH S)\R ]
4-21

3 (70.1%)

R

4 —NH; (44.7%) 11 \Nﬁ (89%) 17~y (72.7%)
4 O
5 —NHNH, (97%)
0,
12 /© (25.6%) 18 \;\O (61%)
N

a

6 SN (90%)
H

RO

8 SN (97%) 14 (72.4%)

N (85.7%) op \NO
9 H
(98%) OH

9 \N/\/\/\/\ 15

H /\? 736%) 21 (87%)

(@]

10 ~ NN 41.5% N

N OH (15%) o 7 o)

N

Reagents and conditions: (a) KSCN, Acetic acid, 110°C, 5h ; (b) CH;I, 0.5N NaOH(aq),
room temperature, overnight;(c) corresopnding amines , MeOH or CH,Cl,, room
temperat; (d) H,O, Con.HCI, reflux, 2h.
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FIAAE thiosalisylic acid I') acetic acid Elsolvenf® ptassium thiocyanate
F110C ™ (B[4 5y compound 1> FJ}H’ compound 1 1A% 0.5N NaOH (aq)fl1> I’}
methyl iodide 3%/~ methylation % 5% compound 2 > F|#;ifllamine¥f = B FFII =
thioether* 2 3f ™ 3% = 2V X HZ]| compound 4-21 > $§7t }{ﬁj’ compound 24 JELERPE <
i?ﬁﬁz* WPEVIEEEHE]] compound 3 -7 3% 7 2-Substituted4H -1,3-Benzothiazin-4-one
S ?’Hﬁ[‘?ﬂ/ EEI I’ﬁl °

P39t Y AUELiu, Kang ChienfEI[£7° 19905 Frgi s » I'] = BET FFPV R
TS SRV P f, R AEES ]";fa'fﬁ\, 7% Condensed 1,3-benzothiazinones :
1,2,4-triazolo[5, 1-b][1,3]benzothiazin-9-ones®” » 7 & 58 Ml = A L.l
1,2,4-triazolo[5,1-b][1,3]benzothiazin-9-ones ;7% P4 o

[ &Y M Reaction Scheme 2 Fir.:

Reaction Scheme 2 of Compounds 22-27
o} cl o}
dN( c

e — )\ >_\

0 s
m A 22 24 (87%)
_ @ +
s NN
H

0 o)
5 b NN, d
—Nag == (@S S o
23 (86%) 25 ©
(74.1%)
o)
e N’N
R
NH,
26 (66.7%)
o)

o HO
f N’N\ S
s/IQ N

27 (35.9%)
Reagents and conditions: (a) chloracetyl chloride, DMF, r.t , 2h ; (b) chloracetyl chloride,
DMF, 100-110°C, 18h, (86%); (¢) NaN; , DMSO, r.t. , O/N, (74.1%); (d) potassium
phthalimide, KI, DMF, r.t. , O/N, (66.7%);(e) thiourea, KI, DMF, 100°C, 30min, (92%) ;
(f) thiosalisylic acid, NaOH(aq), DMEF, r.t, O/N, (35.9%).
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F[iwﬁllcompound 51" DMF £ solvent==chloracetyl chloride#35°C ™ (-] %
i compound 22 %23 » compound 2255 1Dimroth-like rearrangement iy, =4 % %
compound 23 » {LFEfFRFVRESEIT T UFE - E gl rpEyE i @R 1 15100-110C
o ’E%Hﬂjf = 18h[I[[f" H £ #1— & PJcompound 23 - }H compound 23%=sodium
azide!'|DMSO¥£isolventh™ 2 3ff [‘EE'JBIQJTQ 4 Z[compound 24% ; }[ﬁ’compound 23
potassium phthalimide, potassium iodide! | DMF £% solvenﬂf\;ﬁ S [‘EE‘JB[%TQ HE]
compound 25% ; }{—J compound 23%*thiourea, potassium iodide!" ] DMF £isolventh~ 100
T [B513053 4 £ lcompound 267 : }{fj’thiosalisylic acid i?\ijNaOH(aq)i?\ﬁ{@Hl
F] " compound 23 ¥ DMFA* 26+ I"EE'JB%TQ? 5% compound 27° - i“'rﬁzl‘ ]'Fh: LY
(. 1,2,4-triazolo[5,1-b][1,3]benzothiazin-9-ones =k P2 g7 1Ay {4 L [E“E?j ‘j‘:ﬂﬁl_i
VEYEE
! FFIEJ%’P?

A AP I A7 89131521619 22021~ 24+ 25 »
26 ~ 27 ERET(" (¥ NI S R

2-Substituted4H -1,3-Benzothiazin-4-one =% 2 carbonyl kL [EI 7 lactam
A T R EaTR A R il??ﬁﬁ%g%‘@'@?ﬁéﬁ’%ﬁﬁ [t 1650
o T E e+ A B R 8 R e
RIEHARE [ (SR ROy % B> [NIF=carbonyl i) force constant Tﬁﬁﬁ B
BE] AT 155 1630 em” [T @ o

1,2,4-triazolo[5,1-b][1,3]benzothiazin-9-ones f= P4E carbonyl HL[Ex 5 75 it
HESSHARG ] > S 2 o UGS o P R [ 1710em™ % 7
[ﬁ[ °

2-substituted4H -1,3-benzothiazin-4-one 7= %’*’Jﬁliﬁ‘%ﬂlf'\jﬂ‘ 5~6-~7-8
B B R H RSPl A 2 PF' » P15 B PF' [PIET, 4 BfETR PF' carbonyl [/
E‘%?'fﬁlj@% 1§ down field prEmfEl > 475 8.0 [iﬁ'—'ﬁjﬁ GIHILA 2856 ~

29



7~ 8 PR IR FAVER K 4 B carbonyl & 2 B imine OB EL YRRV EL A 2 Hr E[’ » A
BLEFUBRET T 5 120-140 7y > C-4 75 8170 %7 » C2 I 5160 % 7 -

1,2,4-triazolo[5,1-b][1,3]benzothiazin-9-ones =+ P15l 4 ”FJ"#HH [P FS 567
8 A BV = Bl PR Heoo SR PEOFL A 2R L 18 BT R
£, 9 BT E[’ carbonyl I/JJ/%@;[H Bl R ik down field po#afa! » A48 8.0 -

AR FSH R e R EORLRLATRI IV R RS ) AL

EANREELHINES A S PFIEEFJEUEH%B‘V SYRIGE T 8 3.53+8 1.71~
5 141 WEHRIOFISL S 0.92 3 HI L 42.59 (C-0) 8 31.21(C-§) ~ §.20.04
(C=y) ~513.73 (C-5) -

(AP VR > H R R Hoo s B 53,482 5173
Hey 8o Com 17 8 1.24-1.38 L M= ORI 80.84 B2 0157 LS 42.93 (C-) -
5 31.66 (C-B) ~ $29.13 (C-y) ~ & 29.09 (C-8) ~ §28.97 (C-¢) ~ & 26.81 (C-) ~ 6 22.50
(C-n) ~ 6 13.96 (C-) ©
et fi 242 13 111 methylnaphthalene ?Z[ 7y > H & FF,EIF'E SRl ey £l¢ I:IJ R
{ A B Fpv st > ARl -6 7.45-8.02 [ H-a P Ak 8 1.25 5 EFFF[ 153 FlLL
?J—{ DH 2R pophe o ESEIE-6 133.37-122.88 > I‘IJ -o P73 5 43.24 -

3l Fﬁ'% 15 f[1V furan jﬁ[ﬁ[’}} » K fk%ﬁr‘ FH-3> X H-4%" § 6.36-6.42 VfH] »
H-5"/0 7 §7.45 » PJ H-a [t 6 4.65 ; EF'FFIPZ[ 27 HIRL 8 150.54 (C-2°) ~ 6 142.63
(C-5%) ~ 5 110.63 (C-4") ~ 5 108.15 (C-3") » i C-a 7% 8 38.04 (C-a1) -

Al FI?’J 16 [[1.V pyridine jﬁﬂl}} » H ?5‘%4@ e ﬁﬁi¢]?f’iﬂ'ﬂiﬂﬂ PR
pvEC [ Heo [[[50 73 6 4.93 5 B2, Fflﬁ 77 FIDRLAUE A {RH PR AR - SRS
117.57-138.68 » C-2°fP 7% 8 147.19 » PIJ C-a P 7+ §45.85 -

= ’—‘If}*d 191V azepane“ﬁﬂ [y H & PFI’E‘J FIH-217 8§ 3.99-H-7 17 8 3.64 »
H-3’,6>" 73 51.83 PJ H-4°, 5[] 7 6 1.59 5 EF[FFIIFF[ 3 H[RL C-2° 6k 7 849.40 > C-7°

P73 8 48.99 » C-3°,6°7P 71 §27.27 » C-4°,5 (P71 §26.70 »
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“#920 [[1V cyclohexyl #i5  #1 G H-2'4 75 §2.06 - H-6'1¢ 7 5
175+ H-35'0 7 6 164+ Ho4" 75 § 142+ ([ H-UY2 LU W5 201
FIIEL C-27,6" 1P 75 6 32.61 > C-4’fb 71 §25.18° C-37,5" 1k 4 § 24.62 » I'El = R RL
HERA TR Jﬁli##g 2= IEF' HE 1 C-2 W C-4 pugiis E'%\'f%i'E'lfjﬁb{%
T C-78132.06 » C-58127.62 » C-8 5 125.21 “JPFE[E",’E@ 5 VAR, [{E[Hcf
ARG E U T TR R Y g B g - (A 2 gl
§ %bﬁ‘%r’?f@ﬂ S TEALILT O -
‘F,‘T"J 21 fl1/ cyclohexanol ?Zf 7y & FF[JE;‘%T[ H-4>1F 75 84,61 » H-1"1 7
83.97 » H-2’,6’"t 73 1.82-1.90 » H-3",5" ¢33 1.20-1.37 ; f'% GIHIRL C-4 1 T
568.04 » C-1""7+ 85041 » C-3°,5°1b 73 § 33.78 » C-2°,6° 173 §29.71 »
(TP 24 111 azide F153 i EIR R 2136, 21042082 cm’ BlEeE] 70
U Hea V[SEEREFL S 4.76 F5E] §4.69 ¢
Ea Flf}ﬂ 251> phthahmlde‘f J ;*?F@ F ﬁﬂ?ﬁﬁliﬁ'iﬁliﬁj 7 {2
RS BRI 1E-8 7.61-7.91 & H-a I/ [*28 k#2111 § 4.76 72 § 5.16 1 down field
-
ol F,f}’i 26 [[1 > thiourea [ ZI[iVfL protonation i “'I'JF%EIU}IJ{FE BT R g

-

S le’ﬁrj down field [IVES[E - 7 §9.30 17| 4 {i thiourea fiUF

El F,f}’i 27 fl1 > thiosalisylic acid F’Z[ [y o Xl In%@%}ﬂ E[j}_flﬁli ’{J LR |7 Gl

R P& > AIREI1E-67.21-7.98 -

2 SEEs
It

[ AP1 410~ 12 RIS A0 VUSR0[0 [ 3 ([
TRE YRRl 3 o =N ER F,%’ﬂﬂﬁqﬁfﬂ%ﬁjﬁm ok R L KHE |
Fﬂjg °

PS4 27 (S 7% [ Ak 2 PRIIGTORT IS B > IR R
%E}?Efllﬁﬁifﬁ C e R [ TR f’yﬁﬂ' A AR A Il R T TLC
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FL pLiR T MeOH FVFHI ) T ﬂélﬁf Pup MFL + DMSO {554 o H%J‘J;fl’
P S PR AT TSRS S R P S (S

fe LT
C2-Ceramide Assay ~ JEfE{F7E F_FM%E’

T e TR 2 ]Fhﬁi']f ; 1AL E = C2-Ceramide 8 S VHd K”EF”PEF‘*
— T FIpNEL C2-Ceramide fLIGSE PlH Vi &= 1 5 Fﬁ‘/ﬁ:f}”i s Fol R RE
PRIk R+ R 7328 T B e s SRS -

BRI VIDF.

Validation Test of C2-ceramide apoptotic effect on C6 glioma
120
100 4 L
T
-

X s
£
=
"ﬂ% 60 1
> [
=
8 40 A

20 1

0 T T T T

DMSO 10p M 15p M 20p M
W VII C2-Ceramide Assay ™~ JEZ{FHiE i Eé’i*’é'[ &

il 5 W’E%Eiﬁw’ i 20uM C2-Ceramide » [B"'| 24h [EEREER P!
ﬁaﬁi?ﬂﬂ%ﬁiéil“‘[‘ikﬂi‘ﬁwl'%%’* DVHT SERE L S P EE VR -
C2-Ceramide Assay S=P15mE 2/

ot [ESEPIFRER] - 25 PPV SR RL AR . T 4 Hlf TIWEY (B
FII) 10pM SFLRRIESE = ] [ i C2-Ceramide [T 793 5 R -

RN JD( VIID -

32



Cell Vialbility %

Evaluation Test of Cell Protective Effect (3hr Pretreatment)
120
100 4 &
80 -
*
60 - pakad
I
40 - — 1 _ .
T
T o= ] = T - T
20 I T —= T T T
O T T T T T T T T T T T T T T T T T T T
%8”*‘““”8:9&‘3&99—’8&&&
= 20 microM C2-Ceramide
N=3 g
* P<0.05 ** P<0.01

W VIII C2-Ceramide Assay BEP/5nE #iER
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ETH1 Compound 5 » Compound 16 +#F} -2 % | B V4 Bt » F %
PSR PR AR 3 2 A R o T ERAR e I R R 5
R
P39t 8 2-Substituted 4H -1,3-Benzothiazin-4-one 774 P77 3 o s PEHJEE 1
HRIVIRRGIG Yy (] 24h Bt Va6 ?Efikfﬁjzi*ﬁ_ ffﬂfcj ’*A A -
EWW EA R (R Bl R R F[%’*UF[IF‘EJ%J%'JF?\ C2-Ceramide

[T AT 10pM A E S ERBEFRTE! 24h U1 C2-Ceramide F T U E AR

ll‘\

—v—r

ﬁ% o
HRRRE W DR DT

Evaluation Test of Cell Protective Effect (24hr Pretreatment)

120

100 A -‘V

[e=3
(=3
L

[}
[=}
L

N
o
L

Cell Vialbility %

20 A

DMSO 20p MC2 16 5
20 microM C2-Ceramide

N=3

W IX (a) C2-Ceramide assay of compound 5 and16 in 24hr pretreatment

Evaluation Test of Cell Protective Effect (24hr Pretreatment)
120
100 4 T
X 80
2
]
.T_“ 60 T
S
S 40 T T
20 A
0 : : : :
DMSO 20p M C2 18 10
N=3 20 microM C2-Ceramide

W IX (b) C2-Ceramide assay of compound 10 and 18 in 24hr pretreatment
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H H[F'\' £[ compound 5 7+ 24h {EH [ 7] “"‘J P R g o (f TR ]
RITE T e B -
TS T . compound 5 qu‘ 2| dose-dependent [I T =H ] -

HrREH BN X)H

Cell Protective Evaluation of Compound 5

120

100 o -
. 80 T
= T
z T
2 601 —
s
U 40 -

20 A T _

0 T T T T T T T
DMSO 200 MC2 5p M 10p M 200 M 40p M $0p M
N=6 20 uM C2-Ceramide

ﬁ‘ X C2-Ceramide assay of compound 5 in dose dependent 24hr pretreatment

Compound 5 i+ 5 % 10uM *+ P# f SR FEREL A, SET o (R EET =R (B i

S o (Bt LT R A o S 20pM ] A S PR

&g&ﬁ_ TR 48 > 2-Substituted4H -1,3-Benzothiazin-4-one 74 P17 57 al il
G AndN N ES I ERA ] Tﬁ“l > 21 f[1 compound 5 7 = ][RR N 2 E
R AETEH D phgh e = A PO PR R B SRR G ST R TR |
5 - B compound 5 i* {5 ¥ ﬁ%ﬁﬁ” TEARRYST S R fﬁl[ﬂﬁﬁﬁi
RGP = [ (R Ly gy ) s 2 R (=9 IR 3
TR R UERE I

VB o JINT ] compound 5 [ lead compound i"?r%?ik R (RE [ > JYEE

BRI P R =R L 1 9 -

= —-E[l[

| ’[i“l?:f compound 5 [ F A M

35



P~ Bkl

IS

7]

36



Acros Belgium

Aldrich USA
Alfa Aesar USA

Cambridge Isotop Laboratory Inc.

Fisher Scientific USA

Fluka Chem AG Switzerland

Hayashi Japan

Janssen Belgium

Labguard USA
Lancaster UK

Merck Germany

Shimakyo Japan
Sigma USA

Sinyl chemica
Taiwan Taiwan
TEDIA USA
WAKO USA
TCI Japan

R

Laboratory Devices MET-TEMP II apparatus

EERTLEE

Fluke 51 k/J thermometer

A Ih A B

USA F4%1-

furfuryl amine, hydrazine
monohydrate, potassium
phthalimide,
trans-4-aminocyclohexanol,
aniline, cyclohexylamine
3-aminopropanol
hexamethyleneimine,
2-(aminomethyl)pyridine
d-chloroform, d-DMSO
DMSO
chloroacetylchloride
methyl iodide

n-buylamine, piperidine,
pyrrolidine

methyl alcohol
I-naphthmethyleneamine,
n-Octylamine

acetic acid, dichloromethan,
DMF, Potassium iodide,
thiourea

ptassium thiocyanate, HCI1
Sodium azide, C2-ceramide
(N-Acetyl-D-sphingosine )
I-naphthalenamine

NaOH

ethylamine

methylamine

benzylamine

USA
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ThermoMattson IR 300 USA
Bio-Rad spectrometer console USA
FREHPR ¢
Bruker AM300 (300 MHz for 'H,75 MHz for *C) Germany
Bruker DRX-500 (500 MHz for 'H,125 MHz for *C) Germany
Bruker AVANC-400 (400 MHz for 'H,100 MHz for *C) Germany
WA -
Biichi Rotavator R-200  Switzerland
RS
ULVAC G-100D Japan
pEW
CORNING Laboratory Stirrer / Hot plate PC-series USA
el ”F%Elﬁzxj‘ :
SCALTEC SBC31 Germany
FET
METTLER Globalance PJ-1000 USA
EE LU
L {0
[k
4T FHE

Fluostar Optima Germany
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2-mercapto-4H-benzol[e][1 ,3]thiazin-4-one

IV 3g(19.46 mmole) 2-thiosalicylic acid & 3.78g (38.9mmole) potassium
thiocyanate fﬁ[’b‘?‘ 100 ml [EVFRIMCE[1 > 0+ acetic acid 25ml Ef‘?ﬂl‘]?‘.f"{@% 110
C 6 P VAT SRR ) ) RS TS 34 e
HEEP 221g(58.5%) 1 '] acetic acid (B 5 » HF1 LTS ABR
237-241 ‘C (Ref* : 232-2337C)

IR(KBr)em™ : 3159(N-H) , 1691(C=0), 1587(C=N), 1480, 1438 (C=C), 1337

(C-N), 740 (Ar-H)
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2-(methylthio)-4H-benzo[e][1 ,3]thiazin-4-one
2V 10g (47.78 mmole) {* (34 1 f/5¢ 250 ml [EW5Ef] 1 1 * NaOH(aq) (2.32
g T 70ml Apli) fEE TR ) R U 8g (56.36 mmole) methyl iodide -
A2 YR T FP T 100-150ml R g 7 LR P
PRI A SR I i HUH Y 9.82¢(92% )5 ') MeOH
(EF IR - T BREERL ¢ R 128-129 °C (Ref? : 126-127°C)
IR(KBr)em™ : 3293(N-H) , 1662(C=0) , 1590(C=N) , 1437(C=C) , 1403(C-N),

738 (Ar-H)
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AIG)
2-hydroxy-4H-benzo[e][1 ,3]thiazin-4-one

IV 0.5g (2.39 mmole) ™ F[f}”l 2 fﬁfﬁf* 25 ml [EVFRISE[ 1> i Sml water B
Sml JRERPR EPEGETE 1] [ S Pl isaaipid o 1) HE o 2780 o 4
HEP 03g(70.1%); '] MeOH ]’E‘FJ%FE,[L[ > AR I 5’1%#[ ; %Eﬁ 212-213
C (Ref? : 211C)

IR(KBr)em™ : 3331(N-H) , 1664(C=0) ,1585(C=N) , 1444(C=C) ,1358 (C-N),

740 (Ar-H)
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A7)
2-amino-4H-benzo|e][1 ,3]thiazin-4-one

2V 210mg (1 mmole) =% 2 /" 25ml W] > )17 MeOH 17 ml #§
Fh 2 T 2 S 140mg (4 mmole) ammonia water » 3 [ 15
~ T)%\%E’E?f%’zﬁﬁ’i?ﬂﬂ"} TR ELSEERSE » [1 s Bl& PRI R R
SR AR 2% > HEEP 80mg (44.7% ) *&Eﬁ,‘ 281-284 C (Ref”:
275-276C)

IR(KBr)em™ : 3472 (-NH2), 1626(C=0) ,1575(C=N), 1440 (C=C), 1335 (C-N),

740 (Ar-H)
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NI
2-hydrazinyl-4H-benzo[e][1 ,3]thiazin-4-one

TV 2.91g (18.87mmole) [~ f,%"d 2 fﬁ[‘ﬁ?‘ 100ml [EVFIECH 191 MeOH 50 ml {8
FFEF g2k s Jp 7 762 mg (20.37mmole) hydrazine monohydrate > L«‘iﬂiﬁﬁe@sﬂ*l
R o RN (BR] 4 L[ RS SO (AR TR T filise iy
J&(> I'] MeOH 20ml k- * > fizb iz > HH AP 2.59g(97%) *},Eﬁ,‘ 230-232
C (Ref* : 232-2347C)

IR(KBr)em™' : 1642 (C=0),1579 (C=N), 1444 (C=C), 1313 (C-N) ,749(Ar-H)
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*76)
2-(methylamino)-4H-benzo|e][1 ,3]thiazin-4-one

IV 200mg (0.956 mmole) ]"“F’ﬁ%”d 2 fEHJ‘?‘ 25ml [EVE 1 g MeOH 13 ml
ﬁfﬁ%‘iﬁfﬁy A cﬁ'ﬁﬁirﬁ » 1 99mg (1.3 mmole) 40 % methylamine » 55 5 55 4
i a’ﬁﬁﬁf&@@ R AR [BP] 1S Sl B R R SR
PIPiige » dizkis - HUH %P7 166mg (90% ) 5 I') MeOH [ [l > fH <1
ARG+ Rl 256257 °C (Ref’! @ 251-252°C)

IR(KBr)em™ : 2822 (C-H), 1606 (C=0),1560 (C=N), 1454 (C=C), 1416
(C-N) ,735(Ar-H)

'H-NMR (d6-DMSO, 500 MHz) : 8(ppm) 8.86 (s, 1H,-NH-),8.17 ( m, 1H,H-5),

7.42-7.59 (m, 3H , Ar-H), 2.91 (s, 3H, N-CH3)

45



[ E907)
2-(ethylamino)-4H-benzo[e][1 ,3]thiazin-4-one

2V 200mg (0.956 mmole) {14 2 fE/F* 25ml [FIEf 1> U MeOH 12 ml
ﬁfﬁ%‘iﬁfﬁy VEF cﬁ'ﬁﬁirﬁ » 9 73.9 mg (1.1 mmole) 70% ethylamine - i’ﬁir&ﬁ@%}
AREL 0 RN R 25 R ORI IS ESRARR A R
P e SR SR SR, IR > iz > HUE Y 184mg (93% )
I'l MeOH f‘aﬁﬁﬁg[ ' i Elcﬁ'lé‘rJrﬁJi;ﬁé%#[ ; *&%Eﬁ 171-173 C (Ref”? : 176-177°C)

IR(KBr)em™ : 2968,2861 (C-H), 1638 (C=0),1594 (C=N), 1468 (C-CH3) 1442
(C=C), 746 (Ar-H)

'"H-NMR (CDCls, 500 MHz) : 3(ppm) 8.41-8.45 ( m, 1H,H-5), 7.34-7.66 (m, 3H ,

Ar-H), 3.63 (s, 2H, N-CH,), 1.24-1.49 (m, 3H, -CHj3)
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[ £us)
2-(butylamino)-4H-benzo[e][1 ,3]thiazin-4-one

IV 200mg (0.956 mmole) ]"“F’ﬁ%”d 2 fEHJ‘?‘ 25ml [EWERIE1 > Ut MeOH 11 ml
ﬁfﬁ%‘iﬁfﬁy A cﬁ'ﬁﬁirﬁ » 9 98mg (1.1 mmole) n-buylamine » 5% 5 73 %yﬁiﬂi@
RYRIE R (B2 ’JT%\S‘ILFW%’Z}{%]’?F*WJJ‘J VR ESEAFESHiZ > P 7 A
* HEifly acetic acid > (IR = <K IR SER T AS iz
HE AP 218mg (97% )+ 1] MeOH [ [dhifly » 7 [ 1E0FUEE il AR 130-132
(¢

IR(KBr)em™ : 2953,2860 (C-H), 1636(C=0), 1598(C=N), 1442 (C=C),
742(Ar-H)

'H-NMR (CDCls , 400 MHz) : §(ppm) 8.40 (m, 1H, H-5), 7.24-7.48 (m, 3H ,
Ar-H),3.53 (s,2H, H-0), 1.71(s, 2H, H-B), 1.41(s, 2H, H-y), 0.92(s, 3H,
CH3)

BC-NMR (CDCl; , 100 MHz): §(ppm) 165.59 (C-4), 165.53 (C-2), 132.21 (C-7),
131.98 (C-4a) ,130.21 (C-5) , 127.90 (C-8) , 125.60 (C-6) ,123.35 (C-8a) , 42.59

(C-0) , 31.21(C-B), 20.04 (C-y) , 13.73 (C-9)
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= £P209)
2-(octylamino)-4H-benzo[e][1 ,3]thiazin-4-one

IV 200mg (0.956 mmole) ]"“F’ﬁ%”d 2 fEHJ‘?‘ 25ml [V 1> 7t MeOH 12 ml
= ??T’EJ%LJ?»& e I?F*ﬁz it 151mg (1.1 mmole) n-Octylamine if’\(ﬁﬂ@"?‘ﬁe@f |
S AR B2 E”JT%S{LF?f‘%’é}{ﬁ’?’ﬁ%ﬂﬁ’ﬁﬁﬁ%ﬁ{ﬁﬁ}‘ﬁlﬂii o Ul T EE ST
[t > SR IR SR > TR > g > HEH R 271.8mg (98% )
I'J MeOH [=F]7 EFFFF[ e h\?ﬁ *&,Eﬁ,‘ 141-142 °C

IR(KBr)em™ : 2954 , 2920 ,2850 (C-H) , 1636 (C=0),1601 (C=N), 1464
(C-CHs;) 1441 (C=C), 746 (Ar-H)

'H-NMR (CDCl; , 500 MHz) : §(ppm) 8.41-8.43 (m, 1H ,H-5), 7.34-7.50 (m ,
3H,Ar-H),3.48(s,2H,H-a), 1.73 (s, 2H, H-B) , 1.24-1.38 (m, 10H
H-yd ,6,L ), 0.84 (m, 3H, CHj3)

BC-NMR (CDCl; , 75 MHz) : 8(ppm) 174.29 (C-4) , 168.80(C-2) , 132.10
(C-7),130.18 (C-5), 127.97 (C-8) , 125.59 (C-6) ,123.18 (C-8a) , 42.93 (C-a) , 31.66

(C-B), 29.13 (C-y) , 29.09 (C-3) , 28.97 (C-g) , 26.81 (C-C) , 22.50 (C-n) , 13.96 (C-0)
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]:1?0(10)
2-(3-hydroxypropylamino)-4H-benzo|[e]|[1 ,3]|thiazin-4-one
2V 105mg (0.5mmole) = #4214 25ml [l > )17 CH,Cl 3 ml 4
ﬁ%‘i’ﬁfﬁyiéfn 5 [i?ﬁ/fﬁ > U1 58mg (0.75mmole) 3-aminopropanol » 2~ [£]
TR igffz@’?‘/ TR - M iﬁ‘/la}{jigﬁ‘ﬁ TSRS o et
PSS L RN SR < BRHEREESC IR TSI > gz > R 48 g (415
%)+ '] MeOH (B[l » BB 100, AR 164-165 C (Ref™ : 157-159
)
IR(KBrjem™' : 3454 (-OH), 2945,2845 (C-H), 1621 (C=0), 1596(C=N), 1439

(C=C) 1323 (C-N), 1058 (CH2-OH), 745(Ar-H)
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[~ ]:AFV’J(I 1)
2-(benzylamino)-4H-benzol[e][1 ,3]thiazin-4-one

TV 210mg (1 mmole) f“‘ﬁf[’d 2 fﬁ[‘ﬁf‘ 25ml [EEIEF[1 > gt MeOH 10 ml &
#%‘i’ﬁ%ﬁy =8 cﬁ'[iﬁ’irﬁdw 130mg (1.2 mmole) benzylamine 5% 1 | FfyT¥&f7 | -
ES LSRRG 5’1%%’59f%zﬁ%i’ﬁ?ﬂ."%ﬁﬁ%ﬁﬁ%ﬁﬂiz e U N L S
PV SR F TR G IR o 2 > U E$ 240 mg (89%) ¢ I
MeOH/water [=f[5fif - [ 1L, GBI 241-243 C (Ref” : 220-222°C)

IR(KBr)em™ : 2840 (C-H) , 1626 (C=0), 1593(C=N), 1447(C=C), 1351 (C-N),
750 (Ar-H)

'H-NMR (CDCl; , 500 MHz) : 3(ppm) 8.44 (d, 1H ,H-5, J=7.5 Hz) , 7.29-7.53

(m, 8H,Ar-H),4.79 (s, 2H , CH,)
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I'“‘]:AI?U(IZ)
2-(phenylamino)-4H-benzo[e][1 ,3]thiazin-4-one

5V 200mg (0.956 mmole) [~ (147 2 4+ 25ml [WIKIEF 1> )17 MeOH 12 ml
PP LA S > 1 100mg (1.1 mmole) aniline » 3 (=] 2 5
R RS BT R SRR - BRI SRR o I
A > e > HH %4 70 mg (25.6%) 1) MeOH [ |adhih » I F 113t
A ﬁ},&gr 192-194 C (Ref* : 188-190C)

IR(KBr)em™ @ 1692,1626 (C=0) ,1586(C=N) ,1441(C=C) ,1348 (C-N) ,743

(Ar-H)
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= fi#a3)
2-(naphthalen-1-ylmethylamino)-4H-benzo[e][1 ,3]thiazin-4-one

TV 209mg (1 mmole) f“‘ﬁ?ﬂ 2 fﬁ[‘ﬁf‘ 25ml [EVHIEF[ 1907 CH,CL, 3 ml #84F
f—*?’ﬁﬁjﬁﬁr‘?%fﬁ Eﬁ'l??ﬁfﬁ » [ 352 mg (2.2 mmole) 1-naphthmethyleneamine » 2 ™
(0] 2% o ok VA SRR 1 S Bl
NH4Cl(aq) > VRS S rfaieels > fhsaspl =& [ilE s > 1JEY MeOH Jk Mg
PR iz HUEE P 213 mg (66.9 %) 5 I') Isopropyl alcohol ['EFJ%FEUEI s i
2 f"[%}}{&%’xiﬁigﬁ#, ; ’”ETE#[‘ 247-249C

IR(KBrjem™ : 2844 (C-H) ,1629 (C=0), 1579(C=N), 1446(C=C), 1359
(C-N) ,747(Ar-H)

'"H-NMR (CDCl; , 500 MHz) : 8(ppm) 8.48 (d, 1H , H-5 , J= 8.5 Hz) , 7.45-8.02
(m, 10H, Ar-H) , 1.25 (s , 2H, CH> )

BC.NMR (d6-DMSO , 125 MHz) : 8(ppm) 168.05 (C-4), 161.76(C-2), 133.37,
132.95, 132.39, 130.95, 129.57,128.63, 127.74, 126.55, 126.15, 126.02, 125.90,

125.52, 123.44, 122,88 (Ar-C), 43.24 (C-a.)

52



[ £a14)
2-(naphthalen-2-ylamino)-4H-benzo|e][1 ,3]thiazin-4-one
TV 209mg (1 mmole) | Fﬁf[”J 2 % I-naphthalenamine 255mg (1.7 mmole) fﬁ[‘
H7% 25ml [EVEIE 150 MeOH 15 ml ;-%f#%i?ﬁﬂ%‘iﬁﬁ [EH] 3 =0 Yoty o
SRR iR o I MeOH J[iiTk » fiz% i - HHF P2 170 mg (55.7 %)
I'| Toluene = |adifly #5713t LIS ¢ ARl 244-246 C (Ref” © 2397C)
IR(KBr)em™ : 1688 (C=0),1584(C=N),1441(C=C) ,1342 (C-N), 741(Ar-H)
'H-NMR (CDCls , 500 MHz): §(ppm) 8.85 (s, 1H, NH), 7.04-7.92 (m, 11H ,

Ar-H)
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[ A05)
2-(furan-2-ylmethylamino)-4H-benzo[e][1 ,3]thiazin-4-one

IV 210mg (1 mmole) f“‘ﬁ?ﬂ 2 fﬁ[‘ﬁf‘ 25ml [EVEIEE 1> it MeOH 10 ml &
FR 2 LA i > o 120mg (1.2 mmole) furfuryl amine » #3E T (7] 21
TR Tk SRR RSB  »  A Rl E  K e
BEHFSRSEART > IS > 28 > R 190 mg (73.6%) 3 '] MeOH [ |5
il B E T RLESER, AR 192-194 °C

IR(KBr)em™ : 3110 (C-H), 1631(C=0), 1602(C=N), 1450(C=C), 1341
(C-N) ,746(Ar-H)

'H-NMR (d6-DMSO , 500 MHz) : 8(ppm) 9.34 (s, 1H, NH), 8.18 (d, 1H, H-5),
7.44-7.61 (m, 4H , Ar-H, H-5"), 6.36-6.42 (m, 2H ,H-3'4"), 4.65 ( s , 2H, CH,)

BC-NMR (d6-DMSO, 125 MHz) : §(ppm) 167.89 (C-4) , 161.77(C-2) ,150.54
(C-2"), 142.63 (C-5"), 132.81 (C-7) , 132.36 (C-4a) ,129.52 (C-5) , 127.73 (C-8) ,

125.88 (C-6) ,122.80 (C-8a), 110.63 (C-4"), 108.15 (C-3'), 38.04 (C-0.)
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[~ £P2(16)
2-(pyridin-2-ylmethylamino)-4H-benzo[e][1 ,3]thiazin-4-one
TV 209mg (1 mmole) f“‘ﬁf[’ﬂ 2 fﬁ[’b‘?‘ 25ml [V 1> 9t MeOH 10 ml &
jt‘:{.;?i?fﬁjﬁyi*i‘[ g [i%ﬁz » [ 260 mg (2.4 mmole) 2-(aminomethyl)pyridine » £}
BT MRS SRR S SRR - S e s R R
P CBRTHTSGER > T IIE - Sz o HUIEEP 240 g (89 %) ¢ I'f Isopropyl
alcohol {=F |7 'EPFEF e l*p}{{ﬂ?'f’![ ; *E\%!‘ 192-194 C
IR(KBrjem™ : 2865 (C-H), 1625(C=0), 1590(C=N), 1434(C=C), 1359 (C-N),
751(Ar-H)
"H-NMR (CDCl; , 500 MHz) : o(ppm) 7.22-8.55 (m, 8H, Ar-H ), 4.93(s ,
2H ,CH;)
BC-NMR (CDCls , 125MHz) : 8(ppm) 162.54 (C-4), 154.26(C-2),147.19 (C-2"),
138.68, 132.68, 132.17, 130.62, 129.50, 127.82, 125.26, 123.19, 122.08, 117.57

( Ar-C), 45.85 (C-a.)
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 9a7)
2-(pyrrolidin-1-yl)-4H-benzo[e][1 ,3]thiazin-4-one

5V 200mg (0.956 mmole) [~ (147 2 4+ 25ml [WIRIEF 1> 1" MeOH 10 ml
?%f#%‘iﬁfﬂyiﬁfz cﬁ'ﬁﬁirﬁ > U1 120mg (1.43 mmole) pyrrolidine » %3 ™ (7] 16
TR SRR RO TR I RS > S A AR AR R
PRESEENRT )T - i > HE %P 190 mg (72.7 %) 5 ') MeOH [& |5
i > g[cﬁ'[%ﬁ{%ﬁ%ﬁ#, ; ﬁ},&gr 212-214 C (Ref* : 208-210°C)

IR(KBr)em™ @ 2969,2875 (C-H), 1626 (C=0) , 1578(C=N) , 1439(C=C) , 1331

(C-N), 760 (Ar-H)
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EERIL)

2-(piperidin-1-yl)-4H-benzo|e][1 ,3]thiazin-4-one

2V 200mg (0.956 mmole) {14 2 fE/F* 25ml [ 1> U1 MeOH 10 ml
ﬁfﬁ%‘iﬁﬁ;ﬁy 1 uﬁ'ﬁﬁirﬁ » 417 100mg (1.14 mmole) piperidine » %3E ™ £ 1.5
TR R BRI SR IR Frenfiiied - SR E e
FRATSHTRC Tk > fiz%k s > HUH %P7 190 mg (81%) < ') MeOH ]’E‘Fjﬁﬁg. ’
WP b - "Rl 160-162 °C (Ref* : 179-181C)

IR(KBr)em™ @ 2939,2851 (C-H), 1629 (C=0), 1575 (C=N), 1443 (C=C), 1316

(C-N), 759 (Ar-H)
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[ £9(19)
2-(azepan-1-yl)-4H-benzo[e][1 ,3]thiazin-4-one

IV 200mg (0.956 mmole) ]"“F’ﬁ%”d 2 fEHJ‘?‘ 25ml [EVE 1 g MeOH 10 ml

j-%fﬁff_ﬂ?ﬁﬁjﬁyi*i‘[ SEN #*ﬁz Yp ' 114mg (1.14 mmole) hexamethyleneimine » 23}

S ERL6 T ’Z’E%i“u’?%a}iﬂﬁﬁﬁ JIR SRS [ s i BRI

SR F e MBS SR - A > iz > HUH %P2 140 mg (56.4 %) 1 ') MeOH
=Y EFFE[! » AT I”}{J&%\?FE[!, ; *}Eﬁ‘ 155-157 °C

IR(KBr)em™ : 2923(C-H), 1632 (C=0) , 1576(C=N), 1448(C=C), 1319 (C-N),
754 (Ar-H)

'H-NMR (CDCls, 500 MHz) : 8(ppm) 8.44 (d, 1H , H-5 , J= 7.6 Hz) , 7.30-7.49
(m,3H,Ar-H) ,3.99 (s, 2H , H-2'), 3.64 (s , 2H , H-7') , 1.83 (m, 4H,H-3',6'), 1.59
(s,4H, H-4'5"

3C-NMR (CDCl; , 75 MHz) : 8(ppm) 169.06 (C-4), 162.20 (C-2), 132.72 (C-7),
131.63 (C-4a) ,130.33 (C-5), 127.82 (C-8), 125.28 (C-6) ,123.93 (C-8a), 49.40 (C-2"),

48.99 (C-7", 27.27 (C-3',6"), 26.70 (C-4',5")
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[ £9220)
2-(cyclohexylamino)-4H-benzo|e][1 ,3]thiazin-4-one

TV 210mg (1 mmole) f“‘ﬁ?ﬂ 2 fﬁ[‘ﬁf‘ 25ml [EEIE[1 > gt MeOH 12 ml &
= ??‘ffjﬁﬁf‘ ?'»*QZFET[ f"[??ﬁfﬁ > 120mg (1.2 mmole) cyclohexylamine » ZJE  {=H]
~ ’JT%\S‘IL”??%’Z}{%]’?%WJJ‘J TSGR - ol s 5 B SR BRI R T
NG > i o HUH P 190 mg (72.4%) 1) MeOH (B [, #1612 &1
%Fﬁ#,?v ; ’DET%JT 199-202 °C

IR(KBr)em™ : 3200 (NH), 2929, 2854(C-H), 1618 (C=0), 1576(C=N),
1442(C=C) ,1347 (C-N) ,744(Ar-H)

'H-NMR (CDCls , 500 MHz) : §(ppm) 8.43 (d, 1H, H-5, J=8.75 Hz) , 7.29-7.51
(m, 3H, Ar-H), 2.06 (d , 2H , H-2', J=8.9 Hz ), 1.75 (s, 2H, H-6'), 1.64 (d, 4H ,
H-3'5"

BC-NMR (CDCls , 75 MHz) : §(ppm) 132.06 (C-7) , 130.52 (C-4a) ,127.62 (C-5),

125.21 (C-8), 123.29 (C-6), 32.61 (C-2',6'), 25.18 (C-4'), 24.62 (C-3",5")

59



g

2-((1r ,4r)-4-hydroxycyclohexylamino)-4H-benzo[e][1 ,3]thiazin-4-one

IV 105mg (0.5mmole) ™ F/‘[f[”i 2 ® 173mg (1.5mmole) trans-4-aminocyclohexanol
[ 25ml [ 1> )1 MeOH 8 ml }%ﬁ*igﬂfi A (B 16 T
%’Wf‘éé}{ﬁ?ﬁ%‘ﬂﬁ’ﬁﬁﬁ AEESHHZ I s P e oA 5B WFE ’}{ﬁ’[ﬂ“l[?%ﬁl
FOERC > TSI > B2 o HUH R P 120 mg (87%) 5 I') EOH [=F Al >
e ﬁé/éﬂﬁﬁ%#, ; ’“2#,&#[‘ 253-255 °C

IR(KBr)em™ : 3303 (-OH), 1618 (C=0), 1576(C=N), 1442(C=C), 1347
(C-N) ,744(Ar-H)

'H-NMR (d6-DMSO , 500 MHz) : 8(ppm) 8.76 (d , IH, NH , J= 6.99 Hz), 8.15
(d, 1H, H-5), 7.40-7.57 (m , 3H, Ar-H), 4,61 (d, 1H,H-4', J=4.11 Hz ), 3.97 (m,1H,
H-1"), 1.82-1.90 (m, 4H, H-2',6"), 1.20-1.37 (m, 4H, H-3',5")

PC-NMR (d6-DMSO , 125 MHz) : 8(ppm) 168.06 (C-4), 160.76 (C-2), 132.98
(C-7), 132.23 (C-4a) ,129.48 (C-5), 127.57 (C-8), 125.77 (C-6), 122.87 (C-8a), 68.04

(C-4",50.41 (C-1"), 33.78 (C-3',5"), 29.71 (C-2',6")
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*122)
3-(chloromethyl)-SH-benzo[e][1 ,2 ,4]triazolo[3 ,4-b][1 ,3]thiazin-5-one

IV 200mg (1.035 mmole) [~ F’ﬁ%”d 5 fEHJ‘?‘ 25ml BRI > g DMF 6 ml >
e ¥7J‘3F}j\ ETFIE N 243mg (2.15mmole) chloroacetylchloride » R Ik (e (A AY
P AR (R LS e SR SRR R R
FRAFLA I Seo R i i ) 185mg » v 100mg '] MeOH [&f. J%Fﬂa ’ ﬂ%‘“ji’ﬁ?f&
it (Smeg) M TR (1 Smg) o3 I SaERIR - PR P 23
Ry 220 HE uﬁ'[%ﬁmﬁ%ﬁ#, ; *},&g,‘ 171-172 C (Ref® : 160-161°C)

IR(KBr)em™ : 3048(=C-H), 1709 (C=0) , 1587(C=N) , 1433(C=C) , 1343(C-N) ,
741 (Ar-H)

'H-NMR (CDCl; , 500 MHz) : §(ppm) 8.58-8.60 (m , 1H ,H-6) , 7.57-7.80 (m ,

3H, Ar-H) ,5.25 (s, 2H, CH»)
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[~ ]ﬁ?ﬂ(23)
2-(chloromethyl)-9H-benzole][1 ,2 ,4]triazolo[5 ,1-b][1 ,3]thiazin-9-one

TV 6.38g (33mmole) |~ F’ﬁf}”l 5 fﬁ[’ﬁf’ 250ml [EVEIEF[ 1> 9 DMF 70 ml >
¥7J“¥F‘j\ SR 4.48g (39.7mmole) chloroacetylchloride » 537 ik 2 g igh F
< o PELE 100-110°C 18 1L o TS (e < Al AL
U1l VR < OB | R RS 1 i 4
HE 7.14g (86%) 1 I'| MeOH [ il » B BUPRSAH, + R 209-211 °C
(Ref™ : 218-219°C)

IR(KBr)em™ : 3054(=C-H) 1718 (C=0) , 1588(C=N), 1513(C=C) , 1356(C-N),
743 (Ar-H)

'H-NMR (CDCl; , 500 MHz) : §(ppm) 8.67-8.69 ( m, 1H, H-8) , 7.62-7.81 (m,

3H, Ar-H), 4.76 (s, 2H, CH,)
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[ £224)
2-(azidomethyl)-9H-benzo[e][1 ,2 ,4]triazolo[5 ,1-b][1 ,3]thiazin-9-one
500 mg Sodium azide Z=#" 25ml [EVFF[ 1> 1" DMSO 4ml }Eﬁ‘ﬁ‘ﬁfjﬁfz?w‘
24hr - 7V 200mg (0.795 mmole) {™ ﬁf[’d 23 %% 25ml [EBVEIE 1> it 3ml DMSO »
B FA‘ sodium azide ¥ DMSO i?ﬁ/fﬁ 1.7ml (0.874 mmole) > #&+F yiﬁﬁﬁ'l?’ﬁ
feess 1 TR éfdﬁ’iﬁi&’f’ﬂ[% P R EIERIR e TIPSR B2 > )
I E A7 152mg (74.1%) 5 I') MeOH [ il » 1 <fRE i, > AR 156-158°C
IR(KBrjem™ : 2136, 2104 ,2082 (C(NN)N) , 1711(C=0),1591 (C=N), 1518
(C=C), 1251 (C-N) ,737(Ar-H)

'"H-NMR (d6-DMSO , 500 MHz): §(ppm) 8.48-8.49 (m ,1H ,H-8) , 7.68-8.00 (m ,

3H, Ar-H) ,4.69 (s , 2H , CH»)
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[ ]ﬁf}’d(ZS)
2-((9-0x0-9H-benzole][1 ,2 ,4]triazolo[5 ,1-b][1 ,3]thiazin-2-yl)methyl)
isoindoline-1 ,3-dione

2V 200mg (0.795 mmole) {* ¢4 23 4+ 25ml [BVSIEEH[ 1+ 1 153mg (0.826
mmole) potassium phthalimide, 16 mg (0.08mmole) potassium iodide [ * 5 ml DMF
TSR A 1 B A TR 3 PR s R TR R
PIAsifinge - 228k - %2 192mg (66.7%) ¢ 1) DMF [ER|a6H, - B @M
,%TEEFE[!, ; ’?2@’%@3000(3

IR(KBr)em™ : 1771 ,1718(C=0), 1595 (C=N) , 1439 (C=C) , 1268 (C-N) ,744
(Ar-H)

'H-NMR (CDCls, 500 MHz) : 3(ppm) 8.65-8.67 (m , 1H ,H-8), 7.61-7.91 (m,

7H , Ar-H), 5.16 (s , 2H , CH>)
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[ £a26)
(9-o0x0-9H-benzole][1 ,2 ,4]triazolo[S ,1-b][1 ,3]thiazin-2-yl)methyl
carbamimidothioate

IV 200mg (0.795 mmole) ™ F’ﬁ%’*ﬂ 23 %% 25ml [EVEISF[ 1> 1T 66.5mg(0.847
mmole) thiourea, 23mg(0.139mmole) potassium iodide V1 * 4 ml DMF 7 [1% =
100°C » 74 30 73 8= A uﬁ'l%iﬁ?iﬁzf‘@ﬁ‘}?ﬁ?ﬁzﬁ'ﬁ@?} Pl (=21 ] B
e 1] BT e R S el IS - Siz% SUHE %1 213mg (92%) 5
IR J%Fﬁ!, 1 E’wﬁw%ﬁﬁ%#, ; %%279-281@

IR(KBr)em™ : 3133, 2993; 1714 ,1655(C=0),1590 (C=N), 1434 (C=C) , 1245
(C-N) ,740(Ar-H)

'"H-NMR (d6-DMSO , 500 MHz) : 8(ppm) 9.30 (s, 4H, SC(NH2)2 ), 8.48-8.50

(m, 1H, H-8), 7.69-8.01 (m, 3H, Ar-H), 4.78 (s, 2H, CH>)
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£ P2T)

=TT

2-((9-0x0-9H-benzole][1 ,2 ,4]triazolo[5 ,1-b][1 ,3]thiazin-2-yl)methy
Ithio)benzoic acid

IV 200mg (0.795 mmole) ™ F’ﬁ%’*ﬂ 23 % 132 mg (0.836mmole) thiosalisylic acid
1% 25ml [EVE L[ 191" NaOH(aq) 7.4 ml (104mg {47 10ml ~f<f[1) (1.924mmole) -
E&‘ﬁ%‘iﬁﬁﬂﬁé e dg& B (=% 23 200mg (0.795 mmole)  DMF
Bml » [ It VA S = (8 BRI AR 1) acetic acid
PR (™ FrenymEsrlt > 5930 55 ] ?ﬁl% VR E y(E% > '] 5Sml MeOH 77
= NP > i Y 11 mg (35.9%) 5 I THF/water [ |5
AR SRSt AR 269-271°C

IR(KBr)em™ : 2600-3300 (COOH), 1714 ,1680 (C=0), 1587 (C=N), 1511
(C=C), 1256(C-N) ,742(Ar-H)

'"H-NMR (d6-DMSO , 500 MHz) : 8(ppm) 8.47-8.50 (m , 1H ,H-8), 7.21-7.98

(m,7H, Ar-H), 4.43 (s, 2H, CH,)

66



‘Un

67



AR
HT-29- COLO-205~MCF-7~MDA-MB 231 - MCF-10A - HEP-3B - HEP-G2 -
A549 K C6 ek FIFT American Type Culture Collection (ATCC). ifafk
j/ifﬁ%ij I : MEM (for Hep 3B ~Hep G2~MCF-7); RPMI-1640 (for COLO 205,
HT 29 + A549) : DMEM/F12 (for MDA-MB 231 + MCF-10A )%} “1110% FBS ( fetal
bovine serum) > 1% PSA or DMEM (for C6 )%t “[15% FBS, 1% PSA » #°37°C » £ I')
5% CO,. humidified incubatorf] Iéf’?i‘?ﬁ% » £ lMCF—lOA{%_'i_F, J’f’/]‘ J[I 20ng/ml EGF ~
0.5ug/ml Hydrocortisone ~ 10pg/ml Insulin ~ 1% Non-essential amino acidi% Ffif‘ﬁ% o
%E"iﬁli‘ﬁ%%* " 53 iﬁﬂ] % 0 oy k= 24 well F{‘/ 96 wellf[1 > % incubator [[1Z )
R 1 2D AE I e |2 7 Re e
Bk
%%J‘}DMSO@T’E@ > FelERY Y ﬁ?ﬁ%@ %Y mediumfl 1 A FAI @86 medium
PRERIS S o A Y ERE T =9 240508 KLY %E - DMSOY
AR ﬁ%’%ﬁ&j VT
MTT Assay 8+ R
1. I'} PBS(phosphate buffer saline)fie S5l 21 #EA ] V7 5 mg/ml
MTT i?\ﬂT&J‘ | medium : MTT =9 : 1 VFf[p™ ﬁ? [EIRSNEE i
Rt
2. ¥ 37°C incubation 2-4 hrs 7Y% Eﬁ'lﬁ’tﬁFﬁ#ﬁ"’J o
3. ’J"';\?VH';}{%’]’ medium [*§z FV}’E["@?ETE)%?EWZ@ °
4. I VETE ] DMSO : 95% EtOH=1:1 jj ﬁiﬁ?ﬁ‘z 2000 FEFEIZ
%Fﬁ#ﬁ*’i"%? i?\fﬁfé" % ﬁ 11008 i?ﬁffdi?‘ 96 well > *'| ELISA reader &%

0OD550 Fl‘/ Flurostar optima %~ OD590 % 30 73 & H[EEH £ -
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(A RREL | 24well BEEFY 420 )] 96 well Hig > Hp
100% iﬁiﬁi?ﬁ@ ) jﬁgtf‘ﬂ’ﬁﬂup@% i)

S. SRR AT 2 [ IS D sk G - 1) ST AR D
i -

( Sample [ fifi/Control [&Kf# ) x 100%

C2-Ceramide FEFHE}: eV B ERHRR -

1 Ao (0 FIJJ%?EIW 3000) i *ﬁ%ﬁ > 12hr ©

SO S 3000 well 1 F ] 24 hr ¢

DMSO|(1000 A medium + 1A DMSO Ef[ Control '

50 pM |1200 A medium + 64 10mM C2-ceramide

25 uM (1000 A medium + 2.5A 10mM C2-ceramide

10 pM (1200 A medium +  1.24 10mM C2-ceramide

SpuM | 900 A medium + 1004 50 pM C2-ceramide

1 pM | 900 medium + 1001 10 uM C2-ceramide

3. H] Smg/ml MTT “[Iit medium | FR lﬁ % 591 300 Z] well fl1- =
B 2-3hr °
4. I') DMSO/ 95% EtOH 1:1 f' 2000 1#\ ?FF ,‘#Jn& transfer 1000 = 96 well

"] Flurostar optima I'] OD590 Fi7VEHEE -
C2-Ceramide FREs5E VHERER

1. A58 f ESE S 3000) 5 w;ﬁ%* b 12hr -

2. "] medium 1000A 1 * 17»(1%& DMSO [ils5 10mM) pogisk, sy s 1
E‘I'JD 3001+ [‘]EH;:"} well f[1 e

3. 24h &1 '] DMSO #%RY 6 mM [ C2-Ceramide 1 A ﬁ" PR

fflmS £5 20 uM > F][52] 24 hr ©
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4. M| Smg/ml MTT I+ medium | %% [‘Fﬁ f‘%'éﬁ"{l 3001 || well fl1> (&
H2-3hr °
5. I'] DMSO/ 95% EtOH 1:1 F[ 2001 ig\’?FE [f[*h& transfer 1000 = 96 well

"] Flurostar optima '] OD590 FiZVEi#5<

C2-Ceramide JF[FEE35 dose-dependent [V HE&H R ¢

,%’:E"iﬁb’}ﬁ%(if MEGE S 3000) i ’%%*' 12hr °

2. [INF SRR SR8k & U1 3000 F well [T
IF i f

DMSO 1000 A medium + 4.9. DMSO FJ' Control 7'

80 M 1000 A medium + 1.6A 50 mM compound fic 2 7

40 pM 500 A medium + 5001 80 uM compound

20 pM 750 A medium + 2500 80 uM compound

10 pM 875 A medium + 1254 80 uM compound

5uM 937.5 A medium + 62.5A 80 uM compound

3. 24h =1 '] DMSO #i#5Y 6 mM (Y C2-Ceramide 1 A F" JRIRRRE R
BYET 20 uM > F[[E7] 24 hr -
4. M| 5mg/ml MTT “[It medium | | f &F[‘JD 3001 [ well fl1> [E]
2-3hr °
5. I') DMSO/ 95% EtOH 1:1 Fﬁ 2000 f?‘f%’%#[f[”i % transfer 100A = 96 well *']
Flurostar optima I'] OD590 Fi7VEr#EL -
stk
U ?’ﬁﬁ'[‘iﬁéj [Fﬁ’ﬁ féﬁ’;{ﬁ}_: T R AR STHIFR R H (i (Mean) B
ff%L:[ﬂ?—;i(SD) o I'] Pair-t-test 3% R 5T AR E F% p<0.05 V3 EIELVE

& (5, p<0.05; ** P<0.01) -
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BJ-6-Me/OMS0/1D-H S H
0225-bjbme/1/1/wjd

Current Data Pasrameters

NAME 0225-bjBme
o O~ OO om0 [s2l e s e B SVo ISV > o)) EXPNO 1
S NN — Moo MmN O OO T ©R O
= © W MmN OMO— = O O <~ o Do © PROCND 1
ts) ~ OO ~O— oMo S O W0 S — O O D
2 55} < =L DDoD0nY T e I SN
[es} CoO @~ T M~ o~ j T T 'j\ mm Mmooy j\l F2 - Acquisition Parameters
S > \ Date_ 20080125
\\ \%/ \ % / / Time 9.55
INSTRUM spect
PROBHD 5 mm TXI 13C Z
PULPROG zg30
0 32768
a SOLVENT DMSO
NS 16
bs 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860212 sec
RG 812.7
bW 48.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
=== CHANNEL f1 ====

NUC1 1H

P1 12.40 usec
PL1 -5.00 dB
SFO1 500.1330885 MHz

F2 - Processing parameters
SI 16384

= SF 500.1300102 MHz
WD EM
SSB 0
LB 0.30 Hz
6B 0
J L j - PC 1.00

S - 1D NMR plot parameters

X 22.00 cm
K /\ J \ cY 100.00 cm
/ F1p 10.000 ppm
3 = ] g( i B F1 5001.30 Hz
S S -~ <~ =S Fop -0.500 ppm
b= —i — m : ol |m Fe -250.06 Hz
- PPMCM 0.47727 ppm/cm
HZCM 238.69839 Hz/cm
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KBr
IR

Detector:
Beamsplitter:
Source:

Number of background scans: 16
8.000

Number of sample scans: 16
Resolution:

Mirror velocity: 6.2500

Sample gain: 4.0
Aperture: 95.00

BJ-6-Et (7)

79

9t R

=T
N
.

<
7

#17 b

i

2

qiéllll‘ ~ |'



N
|
BJ-6-Et/CDC13/1D-H S)\N/\
0215-bj6et/1/1/wid H
Current Data Parameters
NAME 0215-bjbet
O OO O —I0mOD=—I~W1O-=—00CN0OW OO =Moo OO — OO O EXPNO |
DOITR MR <SOODW—-O0DMmODOoN O 0D SO M ~ 00— 0=
- TODUORNOT~NIMAUND MO o O M Som—-mao o< S DT OWm PROCND 1
= ~NDMM= =0 TOODMN-=—IOF O M oW~ YA Mo DO~ Y
o R B R B R e L e R SR B DA
00 D00 0 G M P~ P~~~ P~~~ ™~ o N TN mm — = F2 - Acquisition Parameters
t\\ Ll 0 I L \)// \ \\/ J Date_ 20080214
/ \/ Time 15.34
\ 1 INSTRUM spect
PROBHD 5 mm TXI 13C Z
PULPROG zg30
O 32768
SOLVENT Pyr
NS 16
DS 2
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860212 sec
RG 128
bW 48.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
SFO1 500.1330885 MHz
F2 - Processing parameters
SI 16384
SF 500.1300136 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
L J) PC 1.00
L N
10 NMR plot parameters
CX 22.00 cm
L\ ) %4 10.00 cm
N / F1p 10.000 ppm
— o (o)) ja] [Ip] ~
Z = B : . B For 01500 por
I S <~ < ™ !
E = o = ~ - e -250.06 Hz
PPMCM 0.47727 ppm/cm
HZCM 23B8.698339 Hz/cm 8()
‘1\\\\\\\f{f!\\\\\\\‘f!f\\\\\\‘\\\\!1111‘\\\\\\\!f‘\\\\\\\\\[!!f\\\\\\‘\!f!f\\\\‘\\\!f!!\\‘\\\\\\\f!‘\\\\
ppm 9 8 & 6 5 4 3 2 1 ]
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BJ-6BA (8)

Wavenumbers (cm-1)
Detector: DTGS KBr
Beamsplitter: KBr
Source: IR

Number of sample scans: 16
Number of background scans: 16
Resolution:  8.000

Sample gain: 10.0

Mirror velocity: 6.2500

Aperture: 100.00
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BJ-6BA/400

Current Data Paramete
. R NAME CEL
NG
OCHO

8.4072
8.4046
§.3878
§.3846
7.48¢67
7.4039
7.3338
7.2404
7.2180
6.5054
3.5334
2.1409

E.
PR

Acquisition Par
3 2006

INSTRUM

PROBHD 5 mm Dual

PULP

TD

SOLVENT
. NS
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o~

=

o

<

o« o
SWH
FIDRES
'P_
DW

=
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——
é
—<

==+

TS

n

usec
usec
K

sec

FIDRES
W

I FnMODE undefined

40 8.35 ppm
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S
BJ-6BA H

EXPNO
PROCNO
F2 - Acquisition Parameters

N~ ™ LANNWNOD - B

N N O rOOoOLw oM~ AL < N - © STRUM spect

N v NOND O™ N OO = - St o PROBHD 5 tn Dual 136/

o 10 N O~ IO o™ NMNSO© 0 N o N PULPROG 290930

© © NOHOOMANANN MNININ© o - o ™ 1 e o

- - - MNNMNNMNNM < [ N - Ns 10240

\ / Sn 24150590 2

FIDRES 0.368570 Hz
aQ 1.3566452 sec
RG 46341
DW 20.700 usec
DE 11.50 usec
TE 294. K
DL 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
TDO 1

= CHANNEL fI ==
1

3c
10.00 usec

B
90.00 usec

1.00 dB
18.00 dB
21.00 d

sFO2 400.1318006 MHz

F2 - Processing parameters

ST 32768

SF 100.6127758 MHz

WoW

SSB 0

LB 2.00 Hz

GB 0

BC 1.00

oo J 1 \

J | | \ | \
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Beamsplitter: KBr
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Detector:
Source: IR

2

8.000

Number of background scans: 16

Number of sample scans: 16
Resolution:

Sample gain: 4.0
Mirror velocity: 6.2500
Aperture: 95.00
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Current Data Parameters

NAME
EXPNO
PROCNO

0215-bjBoct

K
X

F2 - Acgquisition Parameters

Date
Time
INSTRUM
PROBHD
PULPROG
1D
SOLVENT
NS

0s

SWH
FIDRES
AQ

ic]

SFO1

20080214
18.38
spect

5 mm TXI 13C 2

zg30
32768
€Oc13

16

2
10330.578
0.315264
1.5860212
50.8
4B.400
B.50
300.0
1.00000000

0.00000000
0.01500000

500 1330885

usec
usec

F2 — Processing parameters

S
SF
WDW
$5B
LB
GB
PC

16384

500. 1300136

EM

1D NMR plot parameters

22.00
10.00

238‘59539

MHz

Hz

cm
cm

pom

Hz

ppm

Hz
pom/cm
Hz/cm
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AQ 2.294
RG 400
NS 140
TE 297
| FW 17900
02  4400.000
| DP 11H CPD
| LB 1.000
| | GB 0.0
1 ' X 20.00
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Fi 179.967P
F2 .001P
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ppm

— 8.4507

BJ-6-benzy1-9/C0C13/1D-H
0215-bj6benzy19/1/1/wid

0o oLt O w
—~ =T = 3 O o
O O 0NN D0 [e2]
MmmMmmmmodd M~
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!

.6260
.0003
.1199

1
-0.0507

C\>—-0.0598

— 0.1166
-0

~— 0.8668
—-0

— —

—

Integral

.0563

1

N

1278
1.1675

4.0479_~=

2.0042
1.8530

ppm

9

7 6 5

B

Current Data Parameters

NAME
EXPNO
PROCNC

0215-bjbbenzy19

il
1

F2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
i)
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

bW

DE

TE

D1
MCREST
MCWRK

CHANNEL f

20070214
18.05
spect

5 mm TXI 13C Z

zg30
32768
CDC13
16

2

10330.578 Hz
0.315264 Hz
1.5860212 sec
2580.3

48.400 usec
6.50 usec

300.0 K
1.00000000 sec
0.00000000 sec
0.01500000 sec

500.1330885 MHz

F2 Processing parameters

WDW
SSB
LB
GB
PC

16384

500.1300137 MHz

EM

Q
0.30 Hz
Q

1.00

1D NMR plot parameters

CX

cy
F1P
F1
FepP
Fe
PPMCM
HZCM

22.00 cm
10.00 cm
10.000 ppm
5001.30 Hz
-0.500 ppm
-250.06 Hz
0.47727 ppm/cm
238.69839 Hz/cm 89
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ppm

Integral

£.4376
— 8.4E06
~ 8.0244

1,3180

0o -
0 M o
M~ 1 T
wwmuw
M~

BJ-6-Inaphmeamine-10/CDC13/10-H
0215-bjBinaphmeaminel0/1/1/wid

7.4644

7.450
#2993

N

S

Iz

Akl Al L

Holbdthay
"

L
v () st g

Tl

~ 1.B236

1.6004
™ 1 5959

2559

e

0.88B48
0.1567

_— 0.11865

-0.0004

—-0,1200

Current Data Parameters

NAME 0215-bj6inaphmeamineil

EXPND
PROCKND 1

F2 - Acquisition Parameters

Date_ 20070214
Time 18.16
INSTRUM spect
PROBHC 5 mm TXI 13C Z
PULPROG 2930
TD 32788
SOLVENT coci3
NS 16
Ds 2
SHH 10330 .578
FIDRES 0.315264
AQ 1.5860212
AG 2580.3
OH 48.400
OE 6.50
TE 300.0
01 1.00000000
MCREST 0.00C0000C
MCHRK 0.01500000
sssemsss CHANNEL f1 ====
HUC1 iH
P1 10.00
PL1 -2.00
SFD1 500.1330885

Hz
Hz
sec

usec
user
K
sec
sec
sec

usec
dB
MHzZ

F2 - Processing parameters

81 16384
SF 500.1300137
WOK EM
558 0
LB 0.30
GB 4]
PC 1.00

10 NMR plot parameters

CX 22.00
CcY 50.00
F1P 10.000
F1 5001.30
Fap -0.500
F2 -250.06
PPHCM 0.47727
HZCM 238.69839

MHz

Hz

ppm/cm
Hz/cm
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Current Data
0505-bjBmenaph
2

NAME
EXPNO
PROCNG

Parameters

1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
0
SOLVENT
NS

Ds

ShiH
FIDRES
AD

RG

Du

DE

TE

D1

D11
DELTA
MCREST
MCWRK

CPDPRG2
NUC2
PCPD2
pL2
PL12
PL13
SF02

CHANNEL f1 =

CHANNEL f2 =

20080505
17.32
spect

5 mm Dual 13C/

z9pg30
65636

DMSO

227

2
37593.984
0.573639
0.8716788
32768
13.300
6.50

300.0
1.50000000
0.03000000
1.39989898
0.00000000
0.01500000

13C
9.80
5.00

125.7703148

waltz1b
1H
80.00
-5.00
14.20
17.20

500.1320005

Hz
Hz
sec

usec
usec

sec
sec
sec
sec
sec

usec
dB
MHz

usec
dB
dB
dB
MHz

F2 - Processing parameters

SI
SF
WDW
SSB
LB
GB
PC

32768

125.7578453

EM

0
1.00
0
1.40

1D NMR plot parameters

Cx

cY
F1P
F1
Fap
F2
PPMCM
HZCM

22.00
60.00
200.000
25151.57
-0.000
-0.00
9.09091
1143.25317

MHz

cm
cm

pom

Hz

ppm

Hz
ppm/cm
Hz/cm
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777.87

741.55

4000 3500

BJ-6-naph (14)
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Source: IR

Number of sample scans: 32
Number of background scans: 32
Resolution: 8.000

Sample gain: 20.0

Mirror velocity: 6.2500

Aperture: 100.00
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NAME
EXPND
PROCND

0215-bjBnaphB8

1.
i

F2 - Acgquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
0
SOLVENT
NS

bs

SWH
FIDRES
AQ

RG

DW

DE

TE

D1
MCREST
MCWRK

PL1
SFO1

CHANNEL f1 ==

20070214
18.01
spect

5 mm TXI 13C Z

7930
32768
ChC13

16

2

10330.578
0.315264
1.5860212
2580.3
48.400
6.50
300.0

1.00000000
0.00000000
0.01500000

-2.00

500.1330885

Hz
sec

USEC
usec

F2 - Processing parameters

SI

1D NMR plot

CX

CY
F1P
F1
F2pP
F2
PPMCM
HZCM

16384

500.1300137

EM

0
0.30
0
1.00

parameters

22.00
10.00
10.000
5001 .30
-0.500
-260.06
0.47727
238.69839

MHz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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BJ-6-Fura/OMS0/10-H H o) /
0430-bi6fura/l/1/wid
Current Data Parameters
NAME 0430-bjbfura
— SO0 T SO TUMNMOT DD <t oy M~ o EXPND 1
~ Mo~ @@ OmMmS Mmoo < M M W M~ = m o~
= an} OSSO0~ ONno - 00N g m P~ m o w PROCHD 1
< DM~ =M~ 0 Y = =~ O s} Ts] o O o
a I e e R R R © o R
o @ P PP PP 00OV = m ol oy F2 - Acquisition Parameters
h K k\L ) J% \ / ] ' / Date_ 20080430
\\\Qﬁ ‘:§§% rf jf fé4ﬁﬂ’ Time 14.35
| | INSTRUM spect
PROBHD 5 mm TXI 13C Z
PULPROG zg30
TD 32768
SOLVENT COC13
NS 16
DS 2
SWH 10330 .578 Hz
FIDRES 0.315264 Hz
AQ 1.5860212 sec
RG 64
/ oW 48400 usec
DE 6.50 usec
TE 300.0 K
b1 1.00000000 sec
f MCREST 0.00000000 sec
‘ MCWRK 0.01500000 sec
[ === CHANNEL f{ ========
H
Pl 12.50 usec
PL1 =5.00 dB
r SF01 5001330885 MHz
F2 - Processing parameters
sI 16384
SF 800.1300102 MHz
WOW EM
558 0
LB 0.30 Hz
l 6B ]
JKQ_J‘ pC 1.00
; J L”— o ——t————— 10 NMR plot parameters
CX 22.00 cm
| ‘ cY 100.00 cm
/ Fip 10.000 ppm
—~ o] m m ul w F
|8 2|23 3 3 o 0.5 oo
[} o (s3] [=o] =] w s ¥
E - 5 il i . F2 -250.06 Hz
PRMCM 0.47727 ppm/cm
HZCM 23B.69839 Hz/cm J7
LA e I L B B
ppm 9 8 7 5 4 3 2 1 0

M
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Current Data Parameters

NAME 0430-bj6fura
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080505
Time 16.38
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 7gpg30
TD 65536
SOLVENT DMSO
NS 384
DS 2
SWH 37593.984
FIDRES 0.573639
AQ 0.8716788
RG 32768
o} 13.300
DE 6.50
TE 300.0
D1 1.50000000
D11 0.03000000
DELTA 1.39988388
MCREST 0.00000000
MCHRK 0.01500000
= CHANNEL f1 =

13C

3.80

5.00

125.7703148

E======s CHANNEL f2 ====
CPDPRG2 waltz16
NUC2 1H
pPCPD2 90.00
PL2 5.00
PL12 14.20
PL13 17.20
5FD2 500 .1320005

Hz
Hz
gec

usec
usec

sec
sec
sec
sec
sec

usec
dB
MHz

usec
dB
dB
dB
MHz

F2 - Processing parameters

ST 32768
SF 125.7678476
WD EM
558 0
LB 1.00
GB 0
PC 1.40

1D NMR plot parameters

cx 22.00
cY B0 .00
FiP 200.000
Fil 25151.57
Fep -0.000
F2 -0.00
PPMCM 9.08091
HZCM 1143.25317

MHz

cm

cm

pom

Hz

oom 98
Hz

ppm/cm

Hz/cm
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Wavenumbers (cm-1)
i ; ; Number of sample scans: 16 Detector: DTGS KBr
BJ RHIcarminge (16) Number of background scans: 16 Beamsplitter: KBr
Resolution: 8.000 Source: IR

Sample gain: 4.0
Mirror velocity: 6.2500
Aperture: 100.00
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V=2

S N =
BJ-pyrineamine/COC13/10-H H |
0501-bjpyrimeaming/1/1/wid NS
Current Data Parameters
NAME 0501-bipyrimeamine
O =M< OO MmM= 00 @ 0N g =— ~Oo 0 < no; = ~ @ M~ EXPND i
O~ MDD oo go MWD o o) oy — — T — M O [=2 Ty al O W
= CwWoOR~MND—OWWmMmaol ™ @ ~ @ =l e =~ o o PROCNO 1
=4 N S L. o S S I Ll R T 4R AET T
(=8 L S S e e e S S S e el mmm (YRR N ] oo (== ? 'IS F2 - ACI]UlSltan Parameters
L k L) | L \ | ) Date 20070430
== \ | \ \\\< | Time 17 .36
\r/ \ | ) ( INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 230
mn 32768
SOLVENT coc13
NS 16
1] 2
SWH 10330 .578 Hz
FIDRES 0.315264 Hz
A 1.5860212 sec
Ao 382
oW 48400 user
DE 6.50 usec
TE 300.0 K
D1 1 00000000 sec
{ MCREST 0.000000C0 sec
f MEWRK 0.01500000 sec
| F1 12.70 usec
[ [ PL1 -5.00 dB
. SF01 500. 1330885 MHZ
F2 - Processing parameters
| 51 16384
SF 500.1300137 MHz
| WOW EM
58 0
| LB 0.30 Hz
| GB 0
| FC 1.00
‘ l
/ 1D NMR plot parameters
| ]\ L‘/ cX 22.00 cm
J‘ LL Lo i ) cY 6.00 cm
FiP 10.000 ppm
F 5001.30 Hz
[ ) K /) | | Fap -0.500 ppm
f \ [\ F -250.06 Hz
- o~ M~ L= o [99) PRMC 7707
g sEl BlBEEE o = G 230,698 feren
= —| = —| ||| u o =)
‘\\\I\\\\‘\\I\\Il\llIIIIIII|\IIII\IIIlIIII‘II\IlIIII\\I‘\I .\\\\‘I\\l\\l\\l\\.\\l\ll\I\\I\Il\ll\ll 100
ppm 9 8 7 B 5 4 3 2 1 Q
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BJ-pyrimeamine/CDC13/C13
0521-bjpyrimeamine/2/1/wjd NS

Current Data Parameters
NAME 0521-bjpyrimeamine
w © oM~ 0 UO M~ DO = SNl Y © EXPNO 2
~F O oo o o © o O O M~ 0 o = Ie} PROCNG 1
e o A—©S @ AUT =S n i o) i &
a o e Ing R R 8 Bai i ol S = F2 - Acquisition Parameters
T SEosd e S Eaiaib i e o B B x| Date_ 200805621
| Ll ) ) L) Tine 15.01
NN N |/ INSTRUM spect
| \ ( (T PROBHD 5 mn Dual 13¢/
PULPROG z7gpg30
D 65636
SDLVENT ChC13
NS 4608
DS 2
SHH 37593.984 Hz
FIDRES 0.573638 Hz
AQ 0.8716788B sec
RG 7298.2
D 13.300 usec
DE 6.50 usec
TE 300.0 K
D1 1.50000000 sec
D11 0.03000000 sec
DELTA 1.39999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
CHANNEL f1
NUC1 13C
P1 9.B0 usec
PL1 5.00 dB
SFO1 125.7703148 MHz
CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 -5.00 dB
PL12 14.20 dB
PL13 17.20 dB
SFD2 500.1320005 MHz
F2 - Processing parameters
ST 32768
SF 125.7577931 MHz
WDH EM
558 0
LB 1.00 Hz
GB o
PC 1.00
1D NMR plot parameters
cX 22.00 cm
cY 10.00 cm
il FAP! 200.000 ppm
! | F1 25151.56 Hz
Fep -0.000 ppm
w w — w w w w w w e el
ppm 180 160 140 120 100 80 60 40 20 7K 1143 25269 Hz/cm
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BJ Perdme (17) Number of background scans: 16 Beamsplitter: KBr
Resolution: 8.000 Source: IR

Sample gain: 20.0
Mirror velocity: 6.2500
Aperture: 100.00
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BJ-hep/CDC13/10-H
0215-bjhep6/1/1/wjd

Current Data Parameters

MAME 0215-bjhep6
TNONON—-DO S MO — W ® ® ownom o oo~ EXBND 1
T oo~ WOM~MNDOoO W -— O o [fa] Mo mMmsT O m w w
= LﬂWr"lmUTrELDLDm-—'m»—'_O_D (=] ey Lo m o= m PROCHD i
o b I e M M e s el o = S0 508 SR A
a 0 00 O M P Po Pe P P P P P P P LA R e F2 - Acquisition Parameters
L Ll )1 a1 L\\ J /‘ \ ) Date_ 20070214
N ”“Qiggﬁj’rﬁggééﬁz;”' (/ / / Time 17.67
| ( ( INSTRUM spect
PROBHD 5 mm TXI 13C Z
PULPROG zg30
o 32768
SOLVENT CDCI13
NS 16
D5 e
SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.6BB0212 sec
RG 912.3
OW 48.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
== CHANNEL fi ===
1H
10.00 usec
(’ BlLL -2.00 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
51 16384
@ SF 500.1300137 MHz
WDk EM
558 0
‘ LB 0.30 Hz
GB 0
| | | J Lﬂj\ pC 1.00
| |
) L] l\““j L - L J 1D NMR plot parameters
CX 22.00 cm
|| | | (| cY 10.00 cm
I Fip 10.000 pom
- { o ] mm|o d o [s]) oJ F
A g 38 Sl 3 |2 i .50 oo
[ =] o|lo|o (o3} a3} o o iy o
E o R W o < | F2 -250.06 Hz
PPMCH 0.47727 ppm/cm
HZCM 238.69839 Hz/cm
|IIIIIIII|\|\\I\\\l\\I\IIIIIllII\I‘\\I‘\\I\ll\lll\llI\II‘\I \\II‘\II‘II\II‘II\I\\I\\I\\Illlllll\l 105
ppm g 8 7 B 5 4 a 2 1 0

= P4 (19 BRI



S N
BJ-HEP/300
[T o) ] ™
8 g % 3
F4 o J 0 ool .
DATE 23-4-7
SF 75.469
SY 75.0
01 -4117.185
SI 65536
TD 65536
SW 29411.765
HZ/PT .898
PR 6.0
RD 3.000
\ | AQ 1.114
*‘ AG 400
| NS 132
TE 297
FW 36800
02  4400.000
DP 11H CPD
l LB 1.000
! 6B 0.0
CX 20.00
cY 10.00
F1 180.008P
F2 -9.988P
HZ/CM 716.839
PPM/CM 9.500
SR -10400.39

[ e e s e
160 140 120 100 80 60
PPM

40 20 0
B2 AP 19 VRERASH

[T R T e o T - — T
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Wavenumbers (cm-1)
& Number of sample scans: 16 Detector: DTGS KBr
BJ hexyl (20) Number of background scans: 16 Beamsplitter: KBr
Resolution: 4.000 Source: IR

Sample gain: 10.0
Mirror velocity: 6.2500
Aperture: 100.00
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BJ-6-hexyl-7/CDC13/1D-H J\

0215-bjBhexy17/1/1/wid S

Ir=z

Current Data Parameters
NAME 0215-bjBhexyl7?

oo m = O mmmratz’mommwmnf‘-mmmhmu]c: EXPND 1
~ N o S M OM~OoOMcc—"SMM~NMMOQOuUWonmoU @uom
= T M m o< 0w WwmMmMWowwn T m— O Omin < 0ol oJ PROCND 1
= e L e e M e e e S T s R e R
“ o PJN“**‘_“_“_“—“_“_“_“—“_“_‘UU??ID F2 Acquisition Parameters
K L LU L ‘ /‘y/J b / Date_ 20070214
\\ k"i“tﬁai_j | == Time 18.12
INSTRUM spect
PROBHD 5 mm TXI 13C Z
PULPROG zg30
i} 32768
SOLVENT COC13
NS 16
f s 2
SHH 10330 578 Hz
FIDRES 0.315264 Hz
Al 1 5BED212 sac
RG 2580.3
oW 45.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
== CHANNEL f1 ===
| 1H
| 10.00 usec
-2.00 dB
f SFO1 500.1330885 MHz
F2 - Processing parameters
‘ a1 16384
I SF 500.1300137 MHz
| WOW EM
S58 o
/f | LB 0 30 Hz
1 | GB 0
_J ! | [ U PC 1.00
A UL‘-“ NPT M L‘n" 10 NMR plot parameters
CX 22.00 cm
| | \ / | l cy 10.00 cm
[ i 1 | \ Fip 10.000 pom
- I~ wlo|o m| |Qg|oc o E !
s 2 8I3|2 I [8I2 |3 i o o
7] (=] —|Oo|cd = o m o il
E - —|=|ai ol |ou| = w i ~250.,06 Hz
PPMCM 0.47727 ppm/cm
HZCM 23B.63839 Hz/cm
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BJ-6-hexyl/CDC13/C13
0520-bjbhexyl/1/1/wjd

Current Data Parameters

NAME 0520-bjBhexyl
0 m oo < o0 o T EXPNOD 2
W AU~ O 0 o0 — o PROCNO i
e © 8w ad o & —w©
a iR Rag R e g o ela F2 - Acquisition Parameters
TS oS 5 5 Date 20080521
| 7 "y L e
N\ L4 / INSTRUM spect
X, / \ / : ) HE
) r ( \( PROBHD 5 mm Dual 13C/
PULPROG zgpg30
T 65636
SOLVENT CDC13
NS 512
Ds 2
SkH 37593.884 Hz
FIDRES 0.573639 Hz
A0 0.8716788 sec
RG 4597 .6
Dl 13.300 usec
DE 6.350 usec
TE 300.0 K
D1 1.50000000 sec
D11 0.03000000 sec
DELTA 1.39999388 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
= CHANNEL f1 ==
13C
9.80 usec
5.00 dB

125.7703148 MHz

= CHANNEL f2 ==
CPDPRG2 waltzib
NUC2 1H
PCPD2 90.00 usec
PL2 -6.00 dB
PL12 14.20 dB
PL13 17.20 dB
SFD2 500.1320005 MHz
F2 - Processing parameters
SI
SF MHz
WO El
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
1D NMR plot parameters
cx 22.00 cm
cy 10.00 cm
FiP 200.000 ppm
F1 25151 .56 Hz
FoP -0.000 ppm ]_09

o | | | | | | | | | Povon 0.08081 ppncn
1 o) P 5 :
ppm 180 160 140 120 100 80 50 40 20 L7em 1143, 25268 He /e
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Wavenumbers (cm-1)
o Number of sample scans: 16 Detector: DTGS KBr
BJ-6-hexanol (21) Number of background scans: 16 Beamsplitter: KBr
Resolution: 8.000 Source: IR

Sample gain: 20.0
Mirror velocity: 6.2500
Aperture: 100.00
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Current Data Parameters

NAME 0430-bjBhexanol
EXPND 1
PROCND 1

F2 - Acquisition Parameters

Date_ 20080430

Time 14.33

INSTRUM spect

PROBHD 5 mm TXI 13C Z

PULPROG zg30

1o 32768

SOLVENT OMS0

NS 16

DS 2

SWH 10330 .578 Hz

FIDRES 0.315264 Hz

AQ 1.56860212 sec

RG 45.3

oW 48400 usec

DE B.50 usec

TE 300.0 K

D1 1.00000000 sec

MCREST 0.00000000 sec

MCHRK 0.01500000 sec
= CHANNEL fi

iH

12.50

-5.00
500.1330885

F2 - Processing parameters

SI 16384

SF 500.1300102 MHz
WOk EM

55B 0

LB 0.30 Hz

GB 0

PC 1.00

10 NMR plot parameters

CX 22.00 cm

Cy 100.00 cm
FiP 10.000 ppm
F:L: 5001.30 Hz
Fep -0.500 ppm
F2 -250.06 Hz
PPMCH 0.47727 ppm/cm
HZCM 23B.69839 Hz/cm

A1
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Current Data Parameters

NAME 0430-bjBhexanol
EXPNO 2
PROCNO ;|

Fe - Acquisition Parameters
Date_ 20080505
Time 17.18
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPRGG zgpg30

D 65536
SOLVENT DMSD

NS 256

DS 2

SWH 7593 .984 Hz
FIDRES 0.5736338 Hz
AQ 0.B71678BB sec
RG 32768

DW 13.300 usec
DE 8.50 usec
TE 300.0 K
D1 1.50000000 sec
D1t 0.03000000 sec
DELTA 1.39998898 sec
MCREST 0.0000O0DD sec
MCWRK 0.01500000 sec

CHANNEL f1

NUCT 13C

P4 8.80 usec
PL1 5.00 dB
SFO1 125.7703148 MHz

CHANNEL f2

CPDPRG2 waltzi1g
nuce 1H
PCPD2 90.00 usec
pL2 -5.00 dB
pL12 14.20 dB
PL13 17.20 dB
5F02 500.1320005 MHz

F2 - Processing parameters

ST 32768
SF 125.7578453
WDW EM
558 o
LB 1.00
GB D
PC 1.40

1D NMR plot parameters

[ 22.00
cy 80.00
FiP 200.000
F1 25151.57
Fep -0.000
F2 -0.00
PPMCM 9.09081
HZCM 1143.25317

MHz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm
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%Transmittance

100 |
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304899
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1587.99
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1433.96

1343.00

1309.92

1183.54

1152.80

925.82

793.93",

88671

768.48

74172

685.62

598.18

658.87

4000 3500

BJ-3-AcCl-1 (22)

3000 2500 2000 1500

Wavenumbers (cm-1)

Detector: DTGS KBr
Beamsplitter: KBr
Source: IR

Number of sample scans: 16
Number of background scans: 16
Resolution:  8.000

Sample gain: 4.0

Mirror velocity: 6.2500

Aperture: 100.00

nglpLH = ;"“]ﬁf}*a 22 J/%I?f%ﬁ%ﬁ'ﬁ'f

1000

500
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BJ-3-AcC1-1/C0C13/1D-H
0316-bj3accl1/1/1/wid
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Current Data Parameters

NAME
EXPND
PROCNG

0316-bj3accll
1

1

Fe Acquisition Parameters

Date_
Time
INSTRUM
PROEHD
PULPROG
o
SOLVENT
NS

TE

bl
MCREST
MCHRK

20070315
9.22

spect

5 mm TXI 13C Z
zg30

32768
CDC13

16

2

10330 .578
0.315264
1.5860212
1625.5
48.400
6.50

293.9
1.00000000
0.00000000
0.01500000

Hz
Hz
SeC

UsEeC
usec
K
Sec
Set
SEC

NUC1
P1
RLL
SF01

-5.00
5001330885

USEC
d8
MHz

F2 - Processing parametenrs

SI
SF
WK
S5B
LB
GB
PC

16384
500.1300437
EM

0

0.30

0

1.00

10 NMR plot parameters

CX

Y
FipP
F1
Fep
F2
PPMCM
HZCM

22.00
10.00
10.000
5001.30
-0.500
-250.08
0.47727
238.689839

MHz

Hz

cm

cm
oom

Hz

oom

Hz
ppm/cm
Hz/cm
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% Transmittance
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3423.60

3054.10

2969.36

3018.64

/1718.88

1586.77

1513.81

1431.46

1356.35 -

1321.28

1268.94

1196.97

1157.08

112495

1008.94

1097.74
1070.81

904.15

79045 =

933.01

743.77

687.46
647.88

4000 3500

BJ-3-AcCl (23)

3000 2500 2000

Wavenumbers (cm-1)

Detector: DTGS KBr
Beamsplitter: KBr
Source: IR

Number of sample scans: 16
Number of background scans: 16
Resolution: 8.000

Sample gain: 4.0

Mirror velocity: 6.2500

Aperture: 100.00
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Current Data Parameters

NAME
EXPND
PROCND

0316-bj3accl
1

1

F2 Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
o
SOLVENT
NS

TE

D1
MCREST
MCWRK

PL1
SFO1

20070315
13.26
spect
13C Z
7930
32768
ChC13

16

2

10330.578
r.315264
1.5860212
512

46400
6.50

284.8
1.060000000
0.00000000
0.01500000

5 mm TXI

CHANNEL fi ==
iH

12.70

-5.00
500.1330885

Hz
Hz
Sec

usec
usec
K
sSec
Sec
sec

MHz

F2 - Processing parameters

SI
SF
WOW
S5B
LB
GB
PC

16384
500.1300137
EM

0

0.30

0

1.00

10 NMR plot parameters

CX

CY
F1P
Fi
F2P
F2
PPMCH
HZCM

22.00
10.00
10.000
5001.30
-0.500
-250.06
0.47727
238.65839

MHz

Hz

cm
cm

ppm

Hz

pom

Hz
ppm/cm
Hz/cm
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BJ-3-AcCl-4-1 (2) (24)

Wavenumbers (cm-1)

Number of sample scans: 16
Number of background scans: 16

Resolution: 8.000
Sample gain: 20.0
Mirror velocity: 6.2500
Aperture: 100.00

qiéﬁlpul—{ =

™

Detector: DTGS KBr
Beamsplitter: KBr
Source: IR

P1 04 EIRHT
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BJ3ACC14-1/DMS0/10-H S N N
0719-bj3acc141/1/1/wid

Current Data Parameters

NAME 0718-bj3accldl
SO ~SLOoONWONSO TN oo m N oW~ M~ O EXPND 1
~ DO DO OooQCST O oS OoOST O Ul w o a wun — DO W
i D~ M~ O DO o ~Mo o o) T oM oo wn PROCKND 1
DO DO D = OO — o= 0@ o)) Wi O oo
g TTISaasaR NN G @ Bow %509
MmO ™ P PP PP~ = mmm el F2 - Acguisition Parameters
\l\F«\L\ W\ A A [ 1/ '~V Date_ 20070713
X ‘\* === \ I/ Tine 16.25
I INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG zg30
o 32768
( SOLVENT CDC13
NS 18
Ds 2
SKH 10330 .578 Hz
FIDRES 0.315264 Hz
Al 1.5860212 sec
RG 574.7
OW 4B.400 usec
DE B6.50 usec
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
( ( == CHANNEL fi ===
1H
Pl 10.30 usec
PL1 -2.00 dB
SFO1 500.1323521 MHz
F2 - Processing parameters
51 16384
SF 500.1300102 MHz
WoW EM
S6B 0
' LB 0.30 Hz
| GB 0
B ) & J PC 1.00
JJ i ¥
Rl L A - = = 1D NMR plot parameters
CX 22.00 cm
| / I | ‘ } \ | cY 30,00 cm
‘ i F1P 10.000 ppn
= =) N i) r~ ~ [Yu) F
2 [BEE - L, mak
b o olo|lo o =} = B i
£ ] I e I o o = F 250,06 Hz
PPMCM 0.47727 ppm/cm
HZICM 23869839 Hz/cm
L0 e e 2 B L 2 L R
ppm ] ;] 7 6 5 4 3 2 1 0 118
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BJ-3-AcCl-4-2 (25)

Wavenumbers (cm-1)

Detector: DTGS KBr
Beamsplitter: KBr
Source: IR

Number of sample scans: 16
Number of background scans: 16
Resolution: 8.000

Sample gain: 1.0

Mirror velocity: 6.2500

Aperture: 100.00

PP (P 25 VRO
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Current Data Parameters

MAME 0B06-bj3accld2
EXPNO 1
PROCND 1

F2 Acquisition Parameters

Date _ 20070806

Time 13.49

INSTRUM spect

PROBHD 5 mm Duzsl 13C/

PULPROG 2930

o 32768

SOLVENT COC13

NS 16

0S 2

SWH 10330.578 Hz

FIDRES 0.315264 Hz

AQ 1.5860212 sec

RG 3649.1

OW 48.400 usec

DE 6.50 usec

TE 300.0 K

D1 1.00000000 sec

MCREST 0.00000000 sec

MCHRK 0.01500000 sec
CHANNEL f1

NUC1

P1 10.30

PL1 -2.00

SFO1 500.1323521 MHz

F2 - Processing parameters

ST 16384
SF 500.1300137 MHz
WDK EM
S5B 0
LB 0.30 Hz
GB 0
PL 1.00

10 NMR plot parameters

CX 22.00 cm
Cy 100.00 cm
F1P 10.000 ppm
Fl 5001.30 Hz
F2pP -0.500 ppm
Fe -250.06 Hz
PPMCH 0.47727 ppm/cm

HZCM 238.69B839 Hz/cm
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Wavenumbers (cm-1)

Detector: DTGS KBr
Beamsplitter: KBr
Source: IR

Number of sample scans: 16
Number of background scans: 16
Resolution: 8.000

Sample gain: 4.0

Mirror velocity: 6.2500

Aperture: 100.00

BJ-3-AcCI-3-1(2) (26)

FZ A~ (2 EP 26 VIR R
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Current Data Parameters

MAME 0726-bj3accl31
EXPND 1
PROCND .|

F2 Acquisition Parameters

Date_ 20070726
Time 1183
INSTRUM spect
PROBHZ & mm TXI 13C Z
PULPROG zg30

o 32768
SOLVENT DMS0

NS 16

Ds 2

SWH 10330.578 Hz
FIDRES 0.315264 Hz
Al 1.5860212 sec
RG 228.1

oW 48.400 usec
DE 6.50 usec
TE 300.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

== CHANNEL fi ===

NUC1 H

P1 10.30 usec
PL1 -2.00 dB
SFO1 500.1323521 MHz

F2 - Processing parameters

sI 16384
SF 500.1300102 MHz
WO EM
558 0
LB 0.30 Hz
GB 0
PC 1.00

10 NMR plot parameters

CX 22.00 cm
CY 300.00 cm
F1P 10.000 ppm
F1 5001.30 Hz
Fap -0.%00 ppm
F2 -250.06 Hz
PPMCM 0.47727 ppm/cm

HZCM 238.69839 Hz/cm
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Wavenumbers (cm-1)
_a_ @ Number of sample scans: 16 Detector: DTGS KBr
BJ-3-AcCI-TSA (27) Number of background scans: 16 Beamsplitter: KBr
Resolution: 8.000 Source: IR

Sample gain: 4.0
Mirror velocity: 6.2500
Aperture: 100.00
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BJ-3-AcC1-TSA/DM30/1D-H

0919-bj3accltsa/1/1/wid S
Current Data Parameters
NAME 0919-hj3accltsa
= Do OoOM~MDOoOM~NOM~N=MMMmouO D m s [[9] M~ = T I~ 0O m LDV(\JLO‘ELCWI‘\'—‘ EXPND 1
SEIDMUEDOMMADMS Mmoo~ oo o 5 OD@rms Mmoo N T Al
= N wo Do Do ST o )o@y~ Mm@oMm (=3 - QO M~ < M Mo DN MWDo O PROCNG 1
O DRDM~OMMDDDWUWWOoO @MW T WmOod ST Qo= o m o @ M~ 0 om oM~ W0WN ST T M
3 0T T OO0 D Doo™~WIWOmWwwwmmmog gy [e2] =T Wi n m = =TT T O M~ s e
e I S R R - < o om o PV U5V VR S R F2 - Acquisition Parameters
L L L L R0 T T e L) | K \ L il Date_ 20070919
\\\:}“‘&‘ Y'%%F;ET%% \/ [ L Time 14.50
i \ INSTAUM spect
PROBHD 5 mm TXI 13C 7
PULPROG zg30
P T0 32768
| SOLVENT Me0D
= NS 16
[ 0s 2
SWH 10330578 Hz
FIDRES 0.315264 Hz
AR 1.5860212 sec
| RG 1824.6
| oW 4B.400 usec
DE BE.50 usec
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL £1
( NUC1 1H
P1 10.30 usec
PLI -2.00 dB
SFO1 500.1330885 MHz
F2 - Processing parameters
51 16384
{ sF 5001300096 MHz
WO EM
558 0
LB 0.30 Hz
" GB 0
L Lj 1 Jj \J J PC 1.00
A s & —J . : 1D NMR plot parameters
CX 22.00 cm
A / k\ M /| | oY 30.00 cn
\ /A FIP 10.000 pon
= S I E ] = o o by Fl Aulle bz
5 gl (55535 =/ i 3 F2p ~0.500 pon
E = [<l=l=lslls sl = = = & s
PPMCM 0.47727 ppm/cm
HZCM 23B.69B8339 Hz/cm
T B B B o T o B B TR I B B T T L ALA I B
ppm g B 7 B 5 4 3 2 1 0

f=A = - AP 27 VSRR

124



4 YUY R

1. Purves, D. Neuroscience 4th ed. Sunderland, Mass. : Sinauer: 2008.

2. Takuma, K.; Baba, A.; Matsuda, T. Astrocyte apoptosis: implications for
neuroprotection. Prog Neurobiol 2004, 72, 111-27.

3. Beahr, M. Neuroprotection : models, mechanisms, and therapies Wiley-VCH:
2004.

4. Tanaka, K.; Watase, K.; Manabe, T.; Yamada, K.; Watanabe, M.; Takahashi, K_;
Iwama, H.; Nishikawa, T.; Ichihara, N.; Kikuchi, T.; Okuyama, S.; Kawashima, N.;
Hori, S.; Takimoto, M.; Wada, K. Epilepsy and Exacerbation of Brain Injury in Mice
Lacking the Glutamate Transporter GLT-1. Science 1997, 276, 1699-1702.

5. Smith, G. M.; Rutishauser, U.; Silver, J.; Miller, R. H. Maturation of astrocytes
in vitro alters the extent and molecular basis of neurite outgrowth. Developmental
Biology 1990, 138, 377-390.

6. Tiveron, M.-C.; Barboni, E.; Pliego Rivero, F. B.; Gormley, A. M.; Seeley, P. J.;
Grosveld, F.; Morris, R. Selective inhibition of neurite outgrowth on mature
astrocytes by Thy-1 glycoprotein. Nature 1992, 355, 745-748.

7.  Burkhard Becher, A. P. J. P. A. Brain-immune connection: Immuno-regulatory
properties of CNS-resident cells. Glia 2000, 29, 293-304.

8. de Bernardo, S.; Canals, S.; Casarejos, M. J.; Solano, R. M.; Menendez, J.; Mena,
M. A. Role of extracellular signal-regulated protein kinase in neuronal cell death
induced by glutathione depletion in neuron/glia mesencephalic cultures. Journal of
Neurochemistry 2004, 91, 667-682.

9. Fiona E. Parkinson, J. F. C. R. Z. W. X. Gene expression for enzymes and
transporters involved in regulating adenosine and inosine levels in rat forebrain
neurons, astrocytes and C6 glioma cells. Journal of Neuroscience Research 2006, 84,
801-808.

10. Bohme, H.; Schmidt, W. Oxo compounds of the benzothiazine series. Arch.
Pharm. 1953, 286, 437-41.

11. Sheu, S.-Y.; Lin, C.-Y.; Wu, J.-D.; Chiang, H.-C. Inhibition of xanthine oxidase
by benzothiazinone analogs. Anticancer Research 1999, 19, 119-123.

12. Perkins, E.; Sun, D.; Nguyen, A.; Tulac, S.; Francesco, M.; Tavana, H.; Nguyen,
H.; Tugendreich, S.; Barthmaier, P.; Couto, J.; Yeh, E.; Thode, S.; Jarnagin, K.; Jain,
A.; Morgans, D.; Melese, T. Novel inhibitors of poly(ADP-ribose) polymerase/PARP1
and PARP?2 identified using a cell-based screen in yeast. Cancer Research 2001, 61,
4175-4183.

13. Melese, T.; Perkins, E. L.; Yeh, E.; Sun, D. Heterocyclic poly(ADP-ribose)

125



polymerase (PARP) inhibitors. 2001-US46811

2002044157,20011203., 2002.

14. Kajino, M.; Kawada, A.; Nakayama, Y.; Kimura, H. Preparation of
2-heterocyclyl-1,3-benzothiazinone derivatives as inhibitors of apoptosis or
cytoprotective agents. 2002-JP8866

2003020719, 20020902., 2003.

15. Kajino, M.; Nakayama, Y.; Kimura, A. Preparation of 1,3-benzothiazinones as
macrophage migration inhibitory factor binders and apoptosis inhibitors, and
treatment of diseases with them or their prodrugs. 2003-406172

2004196792, 20031204., 2004.

16. Kimura, H.; Sato, Y.; Takizawa, M.; Horiguchi, T.; Notoya, K. Cell death
inhibitor. 2003-JP5256

2003090782, 20030424., 2003.

17. Kimura, H.; Tanida, S.; Kaneko, T. Preparation of benzothiazinone derivatives as
heart muscular cell apoptosis inhibitors and remedies for heart diseases. 2001-JP7468
2002018356, 20010830., 2002.

18. Kajino, M.; Imaeda, T. Preparation of 1,3-benzothiazinone derivatives having a
capability of binding to a macrophage migration inhibitory factor (MIF) and
activating of an antioxidant response element (ARE). 2006-JP311977

2006132438, 20060608., 2006.

19. Gilkerson, T.; Jennens, D. C.; Coombs, M. E. Preparation of benzothiazinone
derivatives as agrochemical fungicide. 87-200819

245902, 19870429., 1987.

20. Wolf, M.; Sellstedt, J. H. Analgesic 2-substituted-4H-1,3-benzothiazin-4-ones.
67-627296

3470168, 19670331., 1969.

21. Gheorghiu, C. V.; Stoicescu-Crivetz, L.; Budeanu, C.; Budeanu, E.;
Alexa-Petrovanu, M.; Mandasescu, L.; Constantinescu, N.; Toma, A.; Stavri, G.
Antituberculous substances. Rev. chim., Acad. rep. populaire Roumaine 1956, 1,
97-125.

22. % Ei?fr} Synthesis of 2-Amino-Benzo[¢e][1,3]thiazin-4-ones Derivatives and
Studies of Their Central Nervous System Activities. Taipei Medical University, Taipei,
2002.

23. Posse de Chaves, E. 1. Sphingolipids in apoptosis, survival and regeneration in
the nervous system. Biochim Biophys Acta 2006, 1758, 1995-2015.

24. Pettus, B. J.; Chalfant, C. E.; Hannun, Y. A. Ceramide in apoptosis: an overview
and current perspectives. Biochim. Biophys. Acta, Mol. Cell Biol. Lipids 2002, 1585,
114-125.

126



25. Labhiri, S.; Futerman, A. H. The metabolism and function of sphingolipids and
glycosphingolipids. Cell Mol Life Sci 2007, 64, 2270-84.

26. Muller, G.; Ayoub, M.; Storz, P.; Rennecke, J.; Fabbro, D.; Pfizenmaier, K. PKC
 is a molecular switch in signal transduction of TNF-a, bifunctionally regulated by
ceramide and arachidonic acid. EMBO Journal 1995, 14, 1961-1969.

27. Lozano, J.; Berra, E.; Municio, M. M.; Diaz-Meco, M. T.; Dominguez, I.; Sanz,
L.; Moscat, J. Protein kinase C  isoform is critical for kB-dependent promoter
activation by sphingomyelinase. J. Biol. Chem. 1994, 269, 19200-19202.

28. Heinrich, M.; Wickel, M.; Winoto-Morbach, S.; Schneider-Brachert, W.; Weber,
T.; Brunner, J.; Saftig, P.; Peters, C.; Kro?nke, M.; Schu?tze, S. Ceramide as an
activator lipid of cathepsin D. In Advances in Experimental Medicine and Biology,
2000; Vol. 477, pp 305-315.

29. Wolff, R. A.; Dobrowsky, R. T.; Bielawska, A.; Obeid, L. M.; Hannun, Y. A. Role
of ceramide-activated protein phosphatase in ceramide-mediated signal transduction.
J. Biol. Chem. 1994, 269, 19605-19609.

30. Dobrowsky, R. T.; Kamibayashi, C.; Mumby, M. C.; Hannun, Y. A. Ceramide
activates heterotrimeric protein phosphatase 2A. J. Biol. Chem. 1993, 268,
15523-15530.

31. Dobrowsky, R. T.; Hannun, Y. A. Ceramide stimulates a cytosolic protein
phosphatase. J. Biol. Chem. 1992, 267, 5048-5051.

32. Bourbon, N. A.; Yun, J.; Kester, M. Ceramide directly activates protein kinase C
z to regulate a stress-activated protein kinase signaling complex. J. Biol. Chem. 2000,
275, 35617-35623.

33. Muller, G.; Ayoub, M.; Storz, P.; Renneck, J.; Fabbro, D.; Pfizenmaier, K. PKC z
is a molecular switch in signal transduction of TNF-alpha , bifunctionally regulated
by ceramide and arachidonic acid. Embo J. 1995, 14, 1961-9.

34. Ruvolo, P. P. Intracellular signal transduction pathways activated by ceramide
and its metabolites. Pharmacol. Res. 2003, 47, 383-392.

35. Zhang, Y.; Yao, B.; Delikat, S.; Bayoumy, S.; Lin, X.-H.; Basu, S.; McGinley, M.;
Chan-Hui, P.-Y.; Lichenstein, H.; Kolesnick, R. Kinase suppressor of Ras is
ceramide-activated protein kinase. Cell (Cambridge, Mass.) 1997, 89, 63-72.

36. Gulbins, E.; Grassme, H. Ceramide and cell death receptor clustering. Biochim.
Biophys. Acta, Mol. Cell Biol. Lipids 2002, 1585, 139-145.

37. Huwiler, A.; Johansen, B.; Skarstad, A.; Pfeilschifter, J. Ceramide binds to the
CaLLB domain of cytosolic phospholipase A2 and facilitates its membrane docking
and arachidonic acid release. Faseb J. 2001, 15, 7-9.

38. Westwick, J. K.; Bielawska, A. E.; Dbaibo, G.; Hannun, Y. A.; Brenner, D. A.

Ceramide activates the stress-activated protein kinases. J. Biol. Chem. 1995, 270,

127



2689-92.

39. Blazquez, C.; Galve-Roperh, I.; Guzman, M. De novo-synthesized ceramide
signals apoptosis in astrocytes via extracellular signal-regulated kinase. Faseb J. 2000,
14, 2315-2322.

40. Yao, B.; Zhang, Y.; Delikat, S.; Mathias, S.; Basu, S.; Kolesnick, R.
Phosphorylation of Raf by ceramide-activated protein kinase. Nature (London) 1995,
378, 307-10.

41. Gulbins, E.; Bissonnette, R.; Mahboubi, A.; Martin, S.; Nishioka, W.; Brunner, T.;
Baier, G.; Baier-Bitterlich, G.; Byrd, C.; et al. Fas-induced apoptosis is mediated via a
ceramide-initiated Ras signaling pathway. Immunity 1995, 2, 341-51.

42. Brenner, B.; Koppenhoefer, U.; Weinstock, C.; Linderkamp, O.; Lang, F.;
Gulbins, E. Fas- or ceramide-induced apoptosis is mediated by a Rac1-regulated
activation of Jun N-terminal kinase/p38 kinases and GADD153. J. Biol. Chem. 1997,
272,22173-22181.

43. Embade, N.; Valeron, P. F.; Aznar, S.; Lopez-Collazo, E.; Lacal, J. C. Apoptosis
induced by Rac GTPase correlates with induction of FasL and ceramides production.
Mol. Biol. Cell 2000, 11, 4347-4358.

44. Gruber, C.; Henkel, M.; Budach, W.; Belka, C.; Jendrossek, V. Involvement of
tyrosine kinase p56/Lck in apoptosis induction by anticancer drugs. Biochem.
Pharmacol. 2004, 67, 1859-1872.

45. Gulbins, E.; Szabo, 1.; Baltzer, K.; Lang, F. Ceramide-induced inhibition of T
lymphocyte voltage-gated potassium channel is mediated by tyrosine kinases. Proc.
Natl. Acad. Sci. U. S. A. 1997, 94, 7661-7666.

46. Bollinger Claudia, R.; Teichgraber, V.; Gulbins, E. Ceramide-enriched membrane
domains. Biochim Biophys Acta 2005, 1746, 284-94.

47. Gulbins, E.; Kolesnick, R. Raft ceramide in molecular medicine. Oncogene 2003,
22,7070-7077.

48. Brown, D. A.; London, E. Structure and origin of ordered lipid domains in
biological membranes. J. Membr. Biol. 1998, 164, 103-114.

49. Siskind, L. J.; Kolesnick, R. N.; Colombini, M. Ceramide forms channels in
mitochondrial outer membranes at physiologically relevant concentrations.
Mitochondrion 2006, 6, 118-125.

50. Siskind, L. J.; Kolesnick, R. N.; Colombini, M. Ceramide channels increase the
permeability of the mitochondrial outer membrane to small proteins. J. Biol. Chem.
2002, 277, 26796-26803.

51. Gudz, T. I.; Tserng, K.-Y.; Hoppel, C. L. Direct inhibition of mitochondrial
respiratory chain complex III by cell-permeable ceramide. J. Biol. Chem. 1997, 272,
24154-24158.

128



52. Garcia-Ruiz, C.; Morales, A.; Colell, A.; Rodes, J.; Yi, J.-R.; Kaplowitz, N.;
Fernandez-Checa, J. C. Evidence that the rat hepatic mitochondrial carrier is distinct
from the sinusoidal and canalicular transporters for reduced glutathione. Expression
studies in Xenopus laevis oocytes. J. Biol. Chem. 1995, 270, 15946-9.

53. Yang, D.-1.; Yeh, C.-H.; Chen, S.; Xu, J.; Hsu, C. Y. Neutral sphingomyelinase
activation in endothelial and glial cell death induced by amyloid beta-peptide.
Neurobiol. Dis. 2004, 17, 99-107.

54. Yoshimura, S.-1.; Banno, Y.; Nakashima, S.; Hayashi, K.; Yamakawa, H.;
Sawada, M.; Sakai, N.; Nozawa, Y. Inhibition of neutral sphingomyelinase activation
and ceramide formation by glutathione in hypoxic PC12 cell death. J. Neurochem.
1999, 73, 675-683.

55. Wang, C. X.; Brindley, D. N.; Shuaib, A. Role of ceramide in ischemic brain
injury in an embolic model of stroke in rats. Int. J. Angiol. 2006, 15, 165-170.

56. Mathias, S.; Pena, L. A.; Kolesnick, R. N. Signal transduction of stress via
ceramide. Biochem. J. 1998, 335, 465-480.

57. Schenck, M.; Carpinteiro, A.; Grassme, H.; Lang, F.; Gulbins, E. Ceramide:
Physiological and pathophysiological aspects. Arch. Biochem. Biophys. 2007, 462,
171-175.

58. Brugg, B.; Michel, P. P.; Agid, Y.; Ruberg, M. Ceramide Induces Apoptosis in
Cultured Mesencephalic Neurons. Journal of Neurochemistry 1996, 66, 733-739.
59. Mosmann, T. Rapid colorimetric assay for cellular growth and survival:
application to proliferation and cytotoxicity assays. J Immunol Methods 1983, 65,
55-63.

60. Wilson, A. P. Cytotoxicity and viability assays. Anim. Cell Cult. (3rd Ed.) 2000,
175-219.

61. Chen, Y.-C.; Chow, J.-M.; Lin, C.-W.; Wu, C.-Y.; Shen, S.-C. Baicalein
inhibition of oxidative-stress-induced apoptosis via modulation of ERKs activation
and induction of HO-1 gene expression in rat glioma cells C6. Toxicol. Appl.
Pharmacol. 2006, 216, 263-273.

62. Liu, K. C.; Shih, B. J. An efficient synthesis of 2-hydrazono-3,4
dihydro-2H-1,3-benzothiazin-4-one. Chung-hua Yao Hsueh Tsa Chih 1988, 40,
245-51.

63. Liu, K. C.; Shih, B. J.; Chern, J. W. Condensed 1,3-benzothiazinones. 3.
Synthesis of 3-substituted 1,2,4-triazolo[3,4-b][1,3]benzothiazin-5-ones. J. Heterocycl.
Chem. 1990, 27, 391-5.

64. Brown, D. J.; Nagamatsu, T. [somerizations akin to the Dimroth rearrangement.
III. The conversion of simple s-triazolo[4,3-a]pyrimidines into their [1,5-a] isomers.
Australian Journal of Chemistry 1977, 30, 2515-25.

129



65. Alvarez, S. G.; Alvarez, M. T. A practical procedure for the synthesis of alkyl
azides at ambient temperature in dimethyl sulfoxide in high purity and yield.
Synthesis 1997, 413-414.

66. Sheehan, J. C.; Bolhofer, W. A. An improved procedure for the condensation of
potassium phthalimide with organic halides. Journal of the American Chemical
Society 1950, 72, 2786-8.

67. Urquhart, G. G.; Gates, J. W., Jr.; Connor, R. Dodecyl (lauryl) mercaptan. Org.
Synth. 1941, 21, 36-8.

68. Saito, Y.; Wada, N.; Kusano, S.; Miyazawa, T.; Takahashi, S.; Toyokawa, Y.;
Kajiwara, I. Preparation and formulation of
2-[(carboxyphenyl)thio]-4,6-dimethoxypyrimidines as herbicides. 89-415871
4932999, 19891002, 1990.

69. Robert M. Silverstein, F. X. W., David J. Kiemle. Spectrometric identification of
organic compounds. John Wiley & Sons: 2005.

70. Khlifi, M.; Paillous, P.; Bruston, P.; Raulin, F.; Guillemin, J. C. Absolute IR Band
Intensities of CH2N2, CH3N3, and CH3NC in the 250-4300 cm-1Region and Upper
Limits of Abundance in Titan's Stratosphere. Icarus 1996, 124, 318-328.

71. Wagner, G.; Richter, P. Preparation and Dimroth rearrangement of
2-imino-4-oxodihydro-5,6-benzo-1,3-thiazines. Z. Chem. 1967, 7, 231.

72. Wagner, G.; Richter, P. Synthesis and reaction of 2-imino-4-oxo- and
2-0x0-4-iminodihydro-2H-1,3-benzothiazines. Pharmazie 1969, 24, 100-8.

73. Ceraulo, L.; Agozzino, P.; Ferrugia, M.; Giannola, L. I. Studies in organic mass
spectrometry. I. Electron impact-induced fragmentation of 2-substituted
4H-1,3-benzothiazin-4-ones. Ann. Chim. (Rome) 1977, 67, 707-19.

74. Liu, K. C.; Shih, B. J.; Chern, J. W. Condensed 1,3-benzothiazinones. 2.
Synthesis of 2-substituted 1,2,4-triazolo[5,1-b][1,3]benzothiazin-9-ones. J. Heterocycl.
Chem. 1989, 26, 457-60.

130




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


