
STYRYLBENZOFURAN DERIVATIVESAS INHIBITORS FOR BETA-AMYLOID FDBRlLFORMATION
AND PREPARATIONMETHOD THEREOF FIELD OFTHE INVENTION The present invention
relates to a novel compound for inhibiting the formation of senile plaques
caused by the accumulation of beta-amyloid, a method for preparing same,
and a pharmaceutical composition for preventing or treating a degenerative
brain disease comprising same as an active ingredient. BACKGROUND OFTHE
EWENTION An ever increasing number of the elderly population gets afflicted
by degenerative brain diseases such as senile dementia, cerebral apoplexy,
and Parkinson's disease, which has become a major social problem,
particularly because no effective drugs or methods for preventing and
treating such diseases are currently available. Commercially available
drags for Alzheimer's disease such as Tackrin(r) (Warner-Lambert),
Aricept(r) (Eisai) and Excellon(r) (Novartis) function to suppress
acetylcholine esterases to increase the concentration of acetylcholine
which is a cholinergic neurotransmitter, thereby temporarily enhancing the
cognitive capability, rather than blocking the accumulation of beta-amyloid
protein itself Alzheimer's disease is a particularly serious form of the
senile dementia, and it has been found that a major cause of the disease is
the neurotoxicity arising from the accumulation of beta-amyloid proteins in
the brain. Specifically, beta-amyloid protein precursors (APP) are
converted to beta-amyloid 42 (Ab42) monomers by the actions of b- and
g-secretases, and the Ab42 monomers tend to gradually form oligomers,
protofibrils, fibrils, and plaques, which are deposited in the brain.
Accordingly, there has existed a need for developing a therapeutic agent
which is capable of selectively recognizing beta-amyloid and blocking the
fibril formation therefrom. As potential beta-amyloid, b- and g-secretases
inhibitors, metal chelates, beta-amyloid vaccines, statin-based drags, and
nonsteroidal anti-inflammatory drags have been studied. In the study of
beta-amyloid vaccine AN-1792(Elan), when transgenic mice over-expressing
beta-amyloid are administered with AN-1792, there have been generated
antibodies capable of inhibiting beta-amyloid protein accumulation and
clearing amyloid plagues formed in the brain of the transgenic mice: In
case of young mice, the fopnation of senile plaques was inhibited, while
incase of old mice, the progress of the senile plaque formation was delayed
(Schenk, D. et al. Nature, 400, 173(1999)). The above study shows that
agents which inhibit the formation of olygomers or senile plaques are
useful for preventing or treating a degenerative brain disease such as
Alzheimer' dementia. Pharmaceutical agents designed to deal with
beta-amyloid are generally divided into two classes, therapeutic agents and
diagnostic molecular imaging agents depending on the target, mode of action
and pharmacokinetics. Beta-amyloid fibril comprises 90% of beta-amyloid
40(Ab40) and 10% of beta-amyloid 42 (Ab42) (Bitan, G et al, Proc. Natl. Sd.
U.S.A, 100, 330., (2003), and Jan, A. et al, J. Biol. Chem., 283, 28176,
(2008)), and beta-amyloid 42 exhibits a strong neurotoxicity to induce
apotosis of brain cells. Therefore, beta-amyloid 42 is the major target of
a therapeutic drug, while beta-amyloid 40 is that of a diagnostic agent. In
terms of the mode of action, a therapeutic agent acts on soluble monomers
and lower oligomers having an a-helix structure to inhibit the generation
of insoluble oligomers which are 5 times more neurotoxic than fibrils,
whereas a diagnostic agent having a b-plated sheet type-structure exhibits
a high binding affinity to insoluble oligomers. In terms of the
pharmacokinetics, a therapeutic agent for degenerative brain diseases has
different biodynamics from that of a diagnostic agent. A diagnostic agent
is required to be capable of quickly penetrating into the brain blood so
that the diagonosis of a patient can be performed within the hah life of
the radioisotope used therein. Fast clearance (CL) of the diagnostic agent
remaining after the diagnostic procedure is also required, so that the
exact amount of diagnostic agent bonded to the target can be analyzed
(Matbis, C. A. et al, Cum Phann, Design, 10, 1469, (2004)). In case of a
therapeutic agent, however, an overall high concentration over a required
time period (area under the concentration versus time curve, AUC) is
required together with a high absorbability. There have been disclosed a
number of compounds or extracts useful for the inhibition of the
beta-amyloid fibril formation, and examples thereof include: detergents
such as hexadecyl-N-methyl piperidinium (HMPBr); anti-cancer antibiotic
agents such as doxorubicin; benzofuran derivatives such as SKF-74652
(Howlett, D. R. et al., Biochem. J. 343, 419(1999)); human acetylcholine
secretases (HuAchE) such as propidium (Bartolini, M. et al., Biochem.
Pharmacol., 65, 407(2003)]); a Ginko biloba extract designated LB-152 (Lin,
S. et al., Bioorg. Med. Chem. Lett., 14, 1173(2004)); a curry extract named
curcumin (Yang, F. et al., J. Biol. Chem., 280, 5892(2005)); and nordihydro
guaiaretic acid (NDGA) (Ono, K. et al., Biochem. Biophys. Res. Commun.,
330, 111(2005)). Among tiie aforementioned compounds and extracts, however,
the compounds of a pseudo-peptide type suffer from the problems of low
bioavailability and poor stability due to theirhigh molecular weights, and
the anti-cancer antibiotic agents cause adverse side effects when
administered over a long period of time. Further, it has been reported that
the reported 



compounds and extracts have difficulties in meeting the requirement that a
brain disease therapeutic agent must be able to effectivelypenetrate
through the brain blood barrier (BBB). The present inventors have therefore
endeavored to develop a novel compound which is free from the above
problems and is effective for preventing or treating a disease associated
with the accumulation of beta-amyloid fibrils in the brain, and have found
that a specific styrylbenzofuran derivative exhibits a high inhibitory
effect on beta-amyloid 42 and enhanced brain blood barrier penetrating
capability, without causing undesirable side effects. SUMMARY OF THE
INVENTION Accordingly, it is a primary object of the present invention to
provide a novel compound or a pharmaceutically acceptable salt thereof
which efficiently inhibits the formation of beta-amyloid fibrils. It is
another object of the present invention to provide a method for preparing
said compound. It is another object of the present invention to provide a
phamarceutical composition for inhibiting the formation of beta-amyloid
fibrils, which comprises said compound or a pharmaceutically acceptable
salt thereof as an active ingredient. It is a further object of the present
invention to provide a phamarceutical composition for preventing or
treating a degenerative brain disease, which comprises said compound or a
pharmaceutically acceptable salt thereof as an active ingredient. hi
accordance with one aspect of the present invention, there is provided a
compound of formula (I) or a pharmaceutically acceptable salt thereof:
wherein, R1and R2 are each independently H, OH, halogen, C1-C3 alkoxy,
Ci-C3 alkyl, substituted PoIy(C1-C3alkoxy) having one or more halogen or
hydroxyl groups, or substituted PyTaIIyI(C1-C3alkoxy) having one or more
C1-C3 alkyl groups; R3 isNH2, C1-C3 alkylamino, C1-C3 dialkyiamino, or
C1-C3alkoxy; and R4 is H or C1-C3alkoxy. In accordance with other aspect of
the present invention, there is provided a preparation method of the
compound of formula (I). In accordance with further aspect of the present
invention, there is provided a phamarceutical composition comprising the
compound of formula (T), or the pharmaceutically acceptable salt thereof as
an active ingredient for inhibiting the formation of beta-amyloid fibrils.
In accordance with another aspect of the present invention, there is
provided a pharmaceutical composition comprising the compound of formula
(T), or the pharmaceutically acceptable salt thereof as an active
ingredient for the prevention and treatment of a degenerative brain
disease. BRIEFDESCRIPTIONOF THE DRAWINGS The above and other objects and
features of the present invention will become apparent from the following
description of the invention, when taken in conjunction with the
accompanying drawings which respectively show: Fig 1: photographs of the
hippocampus tissues of the transgenic mice stained by the compound of
Example 9 as well as by tramiprosate (comparative compound). Fig 2:
photographs of the cortex tissues of the transgenic mice stained by the
compound of Example 9 as well as by tramiprosate (comparative compound).
DETAILEDDESCRIPTION OF THE INVENTION As used herein, the term "alkyl"
refers to a straight or branched chain saturated C1-C3 hydrocarbon radical.
Examples of "alkyl" as used herein include, but are not limited to, methyl,
ethyl, n-propyl, and isopropyl. As used herein, the term "alkoxy" refers to
the group -OR , where Ra is alkyl as defined above. Exemplary alkoxy groups
useful in the present invention include, but are not limited to, methoxy,
ethoxy, n-propoxy, and isopropoxy. As used herein, the term "halogen"
refers to fluorine (F), chlorine (Cl), bromine (Br), or iodine (I).
Preferably, the compound of formula (T) according to the present invention
may be acompound, wherein R1 and R2 are each independently H5 OH, halogen,
OCH 3 > CH3, (OCH 2CH2)2F, (OCR 2CH2XF , or diniethylpyranylmethoxy; R3 is
NH2 NHCH 3 N(CHa) 2, or OCH 3; and R4 is H or OCH 3. Examples of preferred
styrylbenzoruran derivatives of formula (T) according to the present
invention are: (l) 2-(4-dimethylaminostyryl)benzofuran; (2)
5-methoxy-2-(4-diinethylaminostyiyl)beiizofuran; (3)
5-hydiOxy-2-(4-diinethylaiiiiiiostyiyl)beiizofui aii; (4)
5-methyl-2-(4-diinemylaiiiinostyryl)benzofui an: (5) 5-fluoro-2-(
dknemylaminostyiyl)benzofuran; (6) 5-d
lora-2-(4-diinemylaminostyiyl)benzofuran; (7) 5-bramo-2-(4-diniethylaii
iostyiyl)bei zofui an; 



(8) 5-iodo-2-(4-dimemylan tinostyryl)benzofui an; (9) 6-meti ioxy-2-(4-dim
ethylaminostyryl)benzofl ii an ; (10)
6-hydroxy-2-(4-diine&ylarninostyryl)ber-zofuraii; ( 11)
6-methyl-2-(4-dinieUiylaminostyiyl)benzofui-an; (12)
6-fluoro-2-(4-diniethylaiimiostyiyl)bei zofui an: (13)
6-cWoro-2-(4-dmethylarr iostyiyl)benzofuran; (14)
6-bromo-2-(4-dmiemylamdnos1yiyl)benzofuran; (15)
6-iodo-2-(4-dimeth3daininostyiyl)benzofuran; (16) 5-metlioxy-2-(4-ain in
ostyiy l)benzorui an ; (17) 5-inethoxy-2-(4-methylaminostyryl)benzofui-an;
(18) 5-hydroxy-2-(4-aminostyryl)bei tzofuran hydrocliloride; (19)
5-hydiOxy-2-(4-methylaininostyiyl)beiizofui an hydrochloride; (20)
6-methoxy-2-(4-amrnostyiy l)benzofui an; (21)
6-methoxy-2-(4-me1hylarniiiostyiyl)benzofui n ; (22)
5-methoxy-2-(3-methoxy-4-diiiietliylaminostyiyl)benzofui an; (23)
6-meUioxy-2-(3-methoxy-4-diinethylaniinostyiyl)benzofuiaii; (24)
2-(4-aininost>iyl)benzofuian trifiuoroacetate; (25)
2-(4-methylaminostyryl)benzofui-an trifiuoroacetate; (26)
2-(4-diethylantinostyiyl)bei zofuran; (27) 2-(4-me ioxystyryl)bei tzofuran;
(28) 2-(3.4-dimetitLqxystyryl)benzofuraii: (29)
5-chloiO-2-(4-amiiiostyryl)benzofuran; (30)
5-cliloro-2-(4-meth.ylamiiiostyiyl)benzofuL-an; (3 1) 5-d loiO-2-( die
ylaminosty ryl)benzofuiaii ; (32)
5-cliloro-2-(3-meflioxy-4-methylaiiiostyryl)be pzofurati; (33)
5-chloro-2-(4-methoxystyryl)be pzofuran; (34)
5-chloiO-2-(3,4-dimethoxystyryl)benzoflu-an; (35)
5-methoxy-2-(4-dietiiylaminostyiyl)benzofuraii; (36)
5-meflioxy-2-(3-methoxy-4-methylaminostyryl)benzofuraii; (37)
5-methoxy-2-(4-methoxystyiy l)bei zofui an; (38) 5-methoxy-2-(3
,4-dimetiioxystyiyl)benzofuran; (39) 5-methyl-2-(aitiinostyiyl)benzofui an
trifluoroacetate; (40) 5-methyl-2-(4-methylaii iostyryl)bei zofuran
tifluoroacetate; (41) 5-nietliyl-2-(4-dietliylaimtiostyryl)benzofui-an;
(42) 5 tietliyl-2-(4-methoxystyiyl)benzofuran: (43) 5-methyl-2-(3
,4-dimethoxystyiyl)benzofui an; (44)
5-(2-(2-fluoroethoxy)etlioxy)-2-(4-meihylaminostyiyl)beiizofuraii; (45)
5-(2-(2-(2-fluoiOetiioxy)e oxy)ethoxy)-2-(4-metiiylamdnostyryl)benzofurari;
(46) 5-iodo-2-(4-methylaminostyryl)benzofui an; (47)
5-iodo-2-(4-diethylaitiinostyiyl)benzofui an; (48)
5-iodo-2-(3-methoxy-4-methylai tiinostyiy l)benzofui an; (49)
5-iodo-2-(4-methoxystyiyl)benzofui-an; (50) 5-iodo-2-(3
,4-dimethoxyst}iyl)benzofuran; (5 1)
5,6-diiiieUioxy-2-(4-diinethylaminostyiyl)benzofui an; (52)
5.6-diinethoxy-2-(4-diethylamiiiostyiyl)beiizofuran; (53)
5,6-diinethoxy-2-(3-methoxy-4-methylai tiiiiostyiyl)benzofuran; (54)
5,6-dimethoxy-2-(4-methoxystyryl)benzofuraii; (55)
5,6-diineUioxy-2-(3J4-dime ioxystyryl)benzofuraii; (56)
5-hydiOxy-2-(4-diethylaniiiiostyiyl)benzofuiBn; (57)
6-methoxy-2-(4-diethylamiiiostyiyl)benzofuran; (58)
6-meUioxy-2-(4-methoxystyryl)benzofuran; (59) 6-methoxy-2-(3
54-dimethoxystyryl)beiizofui^n: (60) 6-methoxy-2-(3-methoxy-4-methylaii
inostyryl)beiizofui aii ; (61) 6-meUiyl-2-(4-amiiiostyryl )benzofui an
trifluoroacetate; (62) 6-meUiyl-2-(4-methyleuiiinostyiyl)bei zofuran
tifluoroacetate;(63) 6-metiiyl-2-(4-diethyleuiiostyiyl)benzofuran; (64)
6-methyl-2-(4-methoxystyiyl)be pzofuran; (65) 6-methyl-2-(3
,4-dimethoxystyryl)benzofuran; (66)
6-(2-(2-(2-fluoroeUioxy)e1iioxy)ethoxy)-2-(4-methylaiTiiiiostyiyl)benzofu]^
n; (67) 6-hydiOxy-2-(4-aminostyiyl)benzof iuan; (68)
6-hydiOxy-2-(4-methylaminostyry)lbenzofui-aii; (69) 6-hydiOxy-2-(4-die
iylaitiostyryl)benzofuran; (70)
5,6-dimethoxy-2-(4-methylaminostyryl)benzofui-an; (71)
5-(2,2)-diniethylteti liy Op> an-4-ylmethoxy)-2-(4-aii iiostr}d)bemoflu^in;
(72) 5-(2,2-dmiethyltetrahy Opyran^ (73)
5-(2.2-dimetiiyltethydropyran-4-ylm^ (74) 6-(2,2-dime%ltetraliy
Opyraii-4-ylnie1iioxy)-2-(4-an-iostyl)beiizofui-a:ii; (75)
6-(2.2-dimetiiyltefrahydrop) an-4-y]methoxy) 



and (76) 6-(2,2-dimemyltetrahydiOpyran-4-ymietiro^ The compound of formula
(I) of the present invention can also be used in the form of a
pharmaceutically acceptable salt formed with an inorganic or organic acid
such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric
acid, nitric acid acetic acid, glycolic acid, lactic acid, pyruvic acid,
malonic acid, succinic acid glutaric acid fumaric acid, malic acid,
mandelic acid, tartaric acid, citric acid, ascorbic acid, palmitic acid,
maleic acid, hydroxymaleic acid, benzoic acid, hydroxybenzoic acid,
phenylacetic acid, cinnamic acid, salicylic acid, methanesulfonic acid
benzenesulfonic acid, andtoluenesulfonic acid. In accordance with another
aspect of the present invention, there is provided a preparation method of
the compound of formula (T), which comprises conducting a Honer-Emmons
reaction, i.e., reacting a 2-(diemoxyphosphorylmemyl)benzofuran of formula
(JT) with an aldehyde of formula QJT) in an organic solvent in the presence
of a base:wherein, R1, R2, R3 and R4 have the same meanings as defined
above. The preparation method of the compound of formula (I) is depicted in
Reaction Scheme 1: Reaction Scheme 1 wherein, R1, R2,R3 and R4 have the
same meanings as defined above. Specifically, the compound of formula (I)
may be prepared by allowing the 2-(dethoxyphosphoryhnetiiyl)bei tzofuran of
formula (II) to react with the substituted aldehyde of formula (TH) in an
organic solvent in the presence of a base at a temperature ranging from O C
to room temperature, as shown in Reaction Scheme 1. The base which may be
used in this reaction is an alkali metal hydride (e.g., NaH, LiH, KH), an
alkyl alkali metal compound (e.g., n-BuLi), an alkali metal alkoxide (e.g.,
sodium methoxide, sodium ethoxide, sodium isopropoxide. sodium t-butoxide,
potassium t-butoxide, potassium isopropoxide, lithium isopropoxide), an
alkali metal amides (e.g., lithium diisopropylamide (LiN(Z-Pr)2), lithium
hexainemyldisilylamide (LiHMDS), potassium hexamethyldisUylamide (KHMDS),
sodium hexametiiyldisilylamide (NaHMDS)) or a mixture thereof, among which
potassium t-butoxide and sodium hexamethyldisilylamide are preferred. The
organic solvent suitable for use therein is ether such as tetrahydrofuran,
diethyl ether, andd sopropyl ether. 2-(piethoxyphosphorytoie%l)berizofuran
of formula (IT) used as a starting material in the above reaction may be
prepared in accordance with anyone of the conventional procedures suchas
the method described in Asharm, M.J. Chem. Soc. Perldn Trans., 2,
1662(2002); Michaelis, A. et. al, Chem. Bet:, 31, 1048(1898), and
Bhattacharya, A.K. et. at, Chem. Rew., 81, 415(1981), which is shown in
Reaction Scheme 2: Reaction Scheme 2 CIl) wherein, R1and R2 have the same
meanings as defined above. Specifically, in Reaction Scheme 2,
2-(dethoxyphosphorylmethyl)benzofuran is prepared by conducting a sequence
of reactions: an intramolecular Aldol/Perkin type condensation of
2-hydroxybenzaldehyde of formula (TV) with ethyl bromoacetate in the
presence of a base; a reduction reaction using lithium aluminium hydride; a
bromination reaction using phosphorous tribromide; and a reaction with
triethylphosphite. Examples of the preferred aldehyde compound of formula
(TV) include compounds of formulae (4a) to (4o): In addition, the compound
prepared according to Reaction Scheme 1 is subsequently subjected to
de-methylation using boron trichloride, boron trifluoride, boron
tribromide, oriodotrimethylsilane, preferably boron tribromide dissolved in
an organic solvent such as dichloromethane at a temperature ranging from
-78 C to room temperature for 3 to 5 hrs, to obtain the inventive compound
(3), (10), (18), or (19), as shown in Reaction Scheme 3: Reaction Scheme 3
wherein, R3 has the same meaning as defined above. The inventive compound
of formula (T) or a pharmaceutically acceptable salt thereof efficiently
inhibits the formation of beta-amyloid fibrils and exhibits a high degree
of brain blood barrier penetrating ability, thereby effectively inhibiting
the beta-amyloid fibril accumulation in the brain. Thus, the inventive
compound or a pharmaceutically acceptable salt thereof are useful for
preventing or treating a degenerative brain disease. Therefore, the present
invention provides a phamarceutical composition comprising the compound of
formula (T), or the pharmaceutically acceptable salt thereof as an active
ingredient for inhibiting the formation of beta-amyloid fibrils. The
present invention also provides a pharmaceutical composition comprising the
compound of formula (I) or a pharmaceutically acceptable salt thereof as an
active ingredient for preventing or treating a degenerative brain disease.
As used herein, the term "a degenerative brain disease" refers to a disease
caused by the accumulation of beta-amyloid fibrils in the brain and
exemplary disease include senile dementia (e.g., dementia of Alzheimers
type), cerebral apoplexy, Parkinson's disease, and Huntingtoris disease The
pharmaceutical composition comprises the compound of formula (T) or a
pharmaceutically acceptable salt thereof in an amount of 0.5 to 10% by
weight, preferably 0.5 to 



5% by weight, based on the total weight of the pharmaceutical composition.
The inventive phannaceutical composition may be optionally sterilized and
may further comprise a juvantia such as preservatives, stabilizer, wettable
powder, emulsify promoter, salt for osmotic regulation, buffer, and other
therapeutically active compounds. The inventive pharmaceutical composition
may be formulated in accordance with the conventional methods such as
mixing, granulation or coating in the form for oral administration or for
parenteral administration Exemplary formulations for oral administration
include tablet, pilula, hard or soft-capsule,solution, emulsion, emusifier,
syrup, and granule. These formulations may comprise diluent (e.g., lactose,
dextrose, sucrose, mannitol, sorbitol, cellulose, glycin), lubricant (e.g.,
silica, talc, stearic acid and its magnesium or calsium salt and
polyethyleneglycol) as well as the above active ingredients. The tablet may
comprise a binder (e.g., magnesium aluminium silicate, starch paste,
gelatin, tragacanth, methylcellulose, sodium carboxymethylcellulose,
polyvinylpyiTolidine) and optionally an disintegrant or its effervescent
mixture (e.g., starch, agar, and alginic acid or its sodium salt),
absorber, colorant, cordial, and sweetening agent Also, exemplary
formulations for parenteral administration include an isotonic solution or
a suspension for injective administration. The inventive compound or a
pharmaceutically acceptable salt thereof may be administered orally or
parenterally as an active ingredient in an effective amount ranging from
about 0.1 to 30 mg/kg, preferably 0.5 to 10 mg/kg body weight per day in
case of mammals including human in a single dose or in divided doses. The
following Preparation Examples and Examples are intended to further
illustrate the present invention without limiting its scope. Preparation
Example 1 : 5-Methoxy-2-(diethox> phosphoiylmethyl)benzofuran (Compound of
formula 2) Step 1 : Ethyl 5-methoxy-2-benzofuran carboxylate To 7.61 g
(0.05 mol) of 5-methoxy-2-hydiOxybenzaldehyde (Compound of formula 4b)
dissolved in dimethylfoimamide, a molecular sieve and 15.2 g (0. 11 mol) of
potassium carbonate were added to obtain a mixture. After adding thereto
16.7 g (0.10 mol) of ethyl bromoacetate, the mixture was refluxed at 140 C
for 40 min. Then, 15.2 g (0.1 1 mol) of potassium carbonate was added
thereto and the resulting mixture was refluxed for 50 min. After the
completion of the reaction, the molecular sieve and the resulting
precipitate were isolated by filtering and the solid was washed with ethyl
acetate. The wash solution and the filtrate were combined. The resulting
solution was distilled under a reduced pressure, extracted with a mixture
of water and ethyl acetate. The organic layer was separated, dried over
anhydrous sodium sulfate, filtered, and distilled under a reduced pressure.
The residue thus obtained was purified by column chromatography
(n-hexane/ethyl acetate = 9/1) to obtain 8.48g of the title compound
(yield: 77%).1 MR (CDC13,4OO MHz) 57.42 (m, 2H), 7.02 (m, 2H), 4.39 (q, 2H,
J=7.1 Hz), 3.79 (s, 3H), 1.38 (t, 3H, J=7. I Hz). Step 2 :
5-Methoxy-2-hydroxymethylbenzofuran Lithium aluminium hydride (0.85 g, 22.5
mmol) was dissolved in dimethylformamide at 0 C and 6.61 g (0.03 mol) of
ethyl 5-methoxy-2-benzofuran carboxylate obtained in Step 1 in the fonn of
a tetrahydrofuran solution was added thereto, followed by stirring at 0 C
for 10 min. After the completion of the reaction, saturated sodium sulfate
was added to the resulting mixture at 0 C, and the resulting precipitate
was removed by filtering. The filtrate was distilled under a reduced
pressure to remove the solvent, and the residue was extracted with water
and ethyl acetate. The organic layer was separated, dried over anhydrous
sodium sulfate, distilled under a reduced pressure. The residue thus
obtained was purified by column chromatography (n-hexane/ethyl acetate 3/1)
to obtain 4.8 Ig of the title compound (yield: 90%). 1H NMR (CDCl 3,400
MHz) 57.31 (d, IH, J=8.9 Hz), 6.96 (s, IH), 6.86 (dd, IH, J=I. 7, 8.9 Hz),
6.53 (s, IH), 4.69 (s, 2H), 3.81 (s, 3H), 2.89 (s, IH). Step 3 :
5-Methoxy-2-(diethoxyphosphoiylmethyI)benzofiiran Phosphorous tribromide
(8.12 g, 0.03 mol) was added to dimethyrformamide at 0 C, followed by
stirring at 0 C for 30 min. 3.56 g (0.02 mol) of
5-methoxy-2-hydroxymemylbenzofuran obtained in Step 2 in the form of a
dimethyrformamide solution was added thereto, followed by stirring at 0 C
for 1 hr. After completion of the reaction, sodium carbonate and ethyl
acetate were added to the reaction mixture to neutralize to pH 7-8. The
resulting precipitate was isolated by filtering and the solid was washed
with ethyl acetate. The wash solution and the filtrate were combined. The
resulting solution was extracted with a mixture of water and ethyl acetate.
The organic layer was separated, dried over anhydrous sodium sulfate,
filtered, and distilled under a reduced pressure to obtain
5-methoxy-2-bromomethylbenzofuran compound. Triethylphospite was added
thereto, followed by heating with reflux for 3hrs. After the completion of
the reaction, toluene was added to the reaction mixture and distilled under
a reduced pressure. The residue thus obtained was purified by column
chromatography (n-hexane/ethyl acetate = 1/l(r)ethyl acetate) to obtain
5.07 g of the title compound (yield: 85%).1 NMR (CDCl3,400 MHz) d 7.31 (d,
IH, J=8.9 Hz), 6.97 (d, IH5J=2.6 Hz), 6.84 (dd, IH5J=2.6, 8.9 Hz)5 6.58 (d,
IH5J=3.9 Hz) 4.10 (qn, 4H5J=Il Hz), 3.82 (s, 3H)5 3.35 (d, 2H5 



J-21.3 Hz), 1.30 (t, 6H5J=7.1 Hz). Example 1 :
5-Methoxy-2-(4-dimethylaminostyryl)benzofiiran (Compound 2) 1.05 Equivalent
amount of IM sodium hexamethyldisilylamide (NaHMDS) tetrahydrofuran
solution was added to 0.30 g (0.001 mol) of 5-me
oxy-2-(diethoxyphosphoiy]iiiethyl)benzofuran obtained in Preparation
Example 1 in the form of a tetrahydiOfuran solution at 0 C, followed by
stirring for 30 min. 0.16 g ( 1.05 mmol) of 4-dimethyibenzaldehyde in the
form of a tetrahydrofuran solution was added thereto, followed by stirring
at room temperature for 2 hrs. After completion of the reaction, methanol
was added to the resulting mixture at 0 C. The resulting mixture was
distilled under a reduced pressure and the residue was extracted with a
mixture of water and ethyl acetate. The organic layer was separated, dried
over anhydrous sodium sulfate, filtered and distilled under a reduced
pressure to remove the solvent. The residue thus obtained was recrystalized
to obtain 0.23 g of the title compound (yield: 80%). 1HNMR (CDCl3,400 MHz)
d 7.43 (d, 2H, J=8.8 Hz) 57.33 (d, IH5J=9.0 Hz)57.23 (d, IH5 /=16.1 Hz),
6.97 (d, IH5J=2.5 Hz), 6.84 (dd, 1H, J=2.6, 8.8 Hz)56.79 (d, 1H, J=16.1
Hz), 6.72 (d, 2H5 =8.8 Hz)56.52 (s5 IH), 3.85 (s, 3H)53.01 (s56H). 13C NMR
(CDCl 3, 100 MHz) d 157.0, 155.9, 150.4, 149.7, 130.5, 130.0, 127.9, 124.8,
112.3, 112.I 5 111.0, 103.4, 103.1, 55.9,40.4. Example 2 :
5-Hydroxy-2-(4-dtoethylamiiiosfyiyl)benzoraran (Compound 3) 10.0 equivalent
amount of 1 M boron tribromide dichloromethane solution was added to 146.7
mg(0.5 mmol) of 5-Methoxy-2-(4-dime1hylaminos1yryl)benzofur^ (Compound of
formula 2) obtained in Example 1 in the form of a dichloromethane solution
at -78 C, followed by stirring at room temperature for 3hrs. After
completion of the reaction, sodium carbonate was added thereto at 0 C to
neutralize to pH 7-8. The resulting solution was extracted with a mixture
of water and dichloromethane. The organic layer was separated, dried over
anhydrous sodium sulfate, filtered, and distilled under a reduced pressure
to remove the solvent. Ethyl acetate was added to the residue thus
obtained, followed by adding 2N HCl thereto at 0 C. The resulting
precipitate was isolated by filtering, washed with ethyl acetate and
dissolved in water. Theresulting solution was neutralized with potassium
bicarbonate at 0 C, extracted with ethyl acetate, dried over anhydrous
sodium sulfate, and distilled under a reduced pressure to remove solvent.
The residue thus obtained was recrystalized with methanol to obtain 69.8 g
of the title compound (yield: 50%). Mp: 177.0-178.0 C IR(KBr): 3436, 1602,
1520, 1358, 1197, 810 cm 1 1H NMR pMSO-d 5,400 MHz) d 9.10 (s, IH), 7.43
(d, 2H, /=7.8 Hz), 7.27 (d, IH, /=8.5 Hz), 7.09 (d, IH, 7=16.1 Hz), 6.90 (
lH,/=16.1Hz), 6.84 (s, IH), 6.67 (m, 4H), 2.92 (s, 3H). 13C NMR (DMSO-ds,
100 MHz) d 156.6, 153.8, 150.8, 148.7, 130.5, 130.3, 128.4, 127.4, 113.1,
112.6, 112.3, 111.1, 105.5, 103.9, 40.0. MS m/z 279 (M+) . Examples 3 to 70
The procedures of Examples 1 and/or 2 were repeated by employing respective
corresponding starting compounds to obtain the respective title compounds
of Examples 3 to 70 having the following analytical data. Example 3:
2-(4-dimethylaminostyryl)benzofi ran (Compound 1) 1H NMR (CDCl3,400 MHz) d
7.49-7.43 (m, 4H), 7.28-7.16 (m, 3H), 6.82(d, IH, /=16.1 Hz), 6.73 (d,
2H,/=8.8 Hz), 6.57 (s, IH), 3.01 (s, 6H). 13C NMR (CDCl3, 100 MHz) d 156.1,
154.7, 150.7, 130.7, 129.5, 127.9, 124.8, 123.9, 122.7, 120.4, 112.3,
112.1, 110.7, 103.2,40.4. Example 4:
5-memyl-2-(4-dmiethylaminostyryl)benzofuran (Compound 4) Mp: 188.0-189.0 C
IR(KBr): 3437, 1600, 1518, 1359, 1184, 814 cm 1 1 NMR (CDCl3,400 MHz) d
7.43 (d, 2H, /=8.8 Hz), 7.32 ( IH, /=8.3 Hz), 7.28 (s, IH), 7.23 (d, IH,
/=16.1 Hz), 7.04 (d, IH, /=8.3 Hz), 6.79 (d, IH, /=16.1 Hz), 6.72 (d,
2H,/=8.8 Hz), 6.50 (s, IH), 3.00 (s, 6H), 2.42 (s, 3H). 13C NMR (CDCl3, 100
MHz) d 156.2, 153.1, 150.4, 132.4, 130.4, 129.6, 127.9, 125.1, 124.9,
120.3, 112.3, 112.2, 110.1, 103.0, 40.4,21.3. MS m/z 277 (M+). Example 5:
5-fluoro-2-(4-dimethylaminostyryl)benzofuran (Compound S)1 NMR (CDCl 3,400
MHz) d 7.43 (d, 2H. J=8.8 Hz) 5 7.35 (dd, IH. J=AA, 8.9 Hz), 7.26 (d, IH. I
6.1 Hz), 7.14 (dd, IH, J=2.6. 8.6 Hz) 5 6.94 (td, IH5J=2.6 5 9.0 Hz), 6.78
(d, 1H, J=6.78 Hz), 6.72 (d, 2H5J=8.8 Hz) 56.52 (s, IH), 3.01 (s, 6H). 13C
NMR (CDCl 3, 100 MHz) d 160.4, 158.1, 157.9, 150.9, 150.6, 131.4, 30.4,
130.3, 128.1, 124.5, 112.3, 111.7, 111.3, 111.1, 111.0, 106.0, 105.7,
103.2, 103.1, 40.4. Example 6 : 5-chloiO-2-(4-dmiethylammostyiyl)benzofuran
(Compound 6) 1H NMR (CDCl 3,400 MHz) d 7.45 (d, 1H, J=2.1 Hz) 57.43 (d, 2H,
J=8.8 Hz), 7.35 (d, IH, J=SJ Hz), 7.26 (d, IH5J= I 6.2 Hz) 57.16 (dd,
IH5J=I. I 5 8.6 Hz) 56.77 (d, IH. J= I 6.1 Hz), 6.72 (d, 2H, J=8.S Hz)
56.50 (s, IH), 3.01 (s, 6H). 13C NMR (CDCl 3, 100 MHz) d 157.6, 153.1,
150.6, 131.7, 130.9, 128.2, 128.1, 124.5, 



123.9, 117.9, 112.3, 111.9. 111.5, 102.4, 40.3. Example 7:
5-bromo-2-(4-diniethylaniinostyiyl)benzofui"an (Compound T) 1R NMR (CDCl
3,400 MHz) d 7.60 (s, IH), 7.42 (d, 2H, J=8.4 Hz), 7.30-7.24 (m, 3H), 6.77
(d, IH. . 6.1 Hz). 6.71 (d, 2H, J=8.3 Hz) 5 6.49 (s, IH) 53.01 (s, 6H). 13C
NMR (CDCl 3. 100 MHz) d 157.5, 153.4, 150.8, 131.8, 131.6, 128.1. [26.6,
124.4, 122.9, 115.7, 112.3, 112.0, 111.4. 102.3, 40.3. Example 8 :
5-iodo-2-(4-dimethylaminost Liyl)benzofuran (Compound 8) 1HNMR (CDCl 3,400
MHz) d 7.81 (d, IH, J=I. 6 Hz), 7.49 (dd, IH. J=1.7 5 8.5 Hz), 7.43 (d, 2H,
J=8.8 Hz) 5 7.26 (d, IH, J=16.1 Hz), 7.21 (d, IH5J=8.6 Hz), 6.77 (d, IH,
J=162 Hz), 6.72 (d, 2H, J=8.8 Hz), 6.48 (s. IH), 3.01 (s, 6H). 13C NMR
(CDCl 3 5 IOO MHz) d 157.1. 154.1, 150.6, 132.3, 131.8, 129.1, L28.1,
127.9, 124.4, 112.6, 112.2, 111.4, 101.9, 86.2, 40.3. Example 9:
6-methoxy-2-(4-dimethylaminostyryl)benzofuran (Compound 9) Mp: 194.5-195.5
C IR (KBr): 3437, 1602, 1489, 1356, 1146, 1107, 820 cn 1 1H NMR (CDCl 3,400
MPIz) d 7.43 (d. 2H, J=8.8 Hz). 7.33 (d, IH5J=9.0 Hz), 7.23 (d, IH, J=16L
Hz), 6.97 (d, 1H, J=2.5 Hz), 6.84 (dd, 1H, J=2.6, 8.8 Hz), 6.79 (d. 1H,
J=16.1 Hz), 6.72 (d, 2H, J=8.8 Hz), 6.52 (s. IH) 53.85 (s, 3H). 3.01 (s5
6H). 13C NMR (CDCl 3, 100 MHz) d 157.0, 155.9, 150.4, 149.7, 130.5, 130.0.
127.9, 124.8, 112.3, 112.1, 111.0, 103.4, 103.1, 55.9, 40.4. MS nVz 293
(M).Example 10: 6-hydroxy-2-(4-dimethylaminostyiyl)benzofuran (Compound 10)
1R NMR (DMSO-dg,400 MHz) d 9.53 (s, IH) 5 7.41 (d, 2H, /=8.3 Hz) 57.30 (d,
IH, /=8.3 Hz), 7.01 (d, IH5/=16.1 Hz), 6.88 (m, 2H), 6.67 (m, 4H) 52.91 (s,
3H). 13C NMR (DMSO-ds, 100 MHz) d 156.1, 155.8, 154.7, 150.6, 128.9, 128.1,
124.7, 121.5, 121.1, 112.7, 112.5, 112.1, 104.0, 97.8,40.0. Example 11:
6-memyl-2-(4-dimethylaminos1yryI)beiizofiiran (Compound 11) 1H NMR
(CDCl3,400 MHz) d 7.44 (d, 2H, /=8.5 Hz), 7.38 (d, IH, /=7.8 Hz), 7.24 (m,
2H), 7.03 (d, lH,/=7.8 Hz), 6.81 (d, 1H,/=16.1 Hz), 6.75 (d, 2H,/=7.7 Hz),
6.53 (s, IH)53.01 (s, 6H), 2.48 (s, 3H). 13C NMR (CDCl3, 100 MHz) d 155.6,
155.2, 150.2, 134.3, 129.9, 127.9, 127.0, 125.2, 124.1, 119.9, 112.5,
111.0, 103.3, 40.5,21.8. Example 12:
6-fluoro-2-(4-dimethylaminostyryl)benzofuran (Compound 12) 1H NMR (CDCl
3,400 MHz) d 7.44-7.36 (m, 3H), 7.22 (d, IH, /=16.2 Hz), 7.17 (dd, IH,
=1.6, 9.0 Hz), 6.95 (m, IH), 6.77 (d, IH, /=16.2 Hz), 6.72 (d, 2H, /=8.9
Hz), 6.53 (s, IH), 3.01 (s, 6H). 13C NMR (CDCl 3, 100 MHz) d 161.9, 159.5,
157.0 (d, 2C), 154.7, 154.6, 150.5, 130.6, 127.9, 125.7, 124.7, 120.5,
120.4, 112.3, 111.8, 110.9, 110.7, 102.7, 98.8, 98.5, 40.4. Example 13:
6-cMoro-2-(4-dHmethylaminosfytyl)benzoftiran (Compound 13) 1H NMR (CDCl
3,400 MHz) d 7.43 (m, 3H), 7.39 (d, IH, J=8.3 Hz), 7.24 (d, IH, J=16.1 Hz),
7.16 (dd, IH, 1.8, 8.3 Hz), 6.77 (d, IH, /=16.1 Hz), 6.72 (d, 2H, /=8.9
Hz), 6.52 (s, IH), 3.01 (s, 6H). 13C NMR (CDCl 3 5 IOO MHz) d 157.0, 154.7,
150.5, 131.3, 129.4, 128.2, 128.0, 124.5, 123.4, 120.8, 112.3, 111.5,
111.2, 102.7,40.3. Example 14: 6-bromo-2-(4-dimemylaminos<yryl)benzofuran
(Compound 14) 1H NMR (CDCl 3,400 MHz) d 7.59 (s, IH), 7.42 (d, 2H, /=8.7
Hz), 7.34-7.22 (m, 3H), 6.76 (d, IH, /=16.1 Hz), 6.70 (d, 2H, /=8.6 Hz),
6.50 (s, IH), 3.00 (s, 6H). 13C NMR (CDCl 3, 100 MHz) d 156.9, 155.0,
150.6, 131.4, 128.6, 128.1, 126.1, 124.5, 121.9, 116.9, 114.1, 112.3,
111.5, 102.7, 40.3. Example 15: 6-iodo-2-(4-dmiethylaminostyryl)benzofiiran
(Compound 15)1H NMR (CDCl3, 400 MHz) d 7.80 (s, IH), 7.48 (dd, IH, J=I 3 ,
8.1 Hz), 7.43 (d, 2H, 7=8.8 Hz), 7.24 (m, 2H), 6.77 (d, IH, J=16L Hz), 6.72
(d, 2H, 7=8.8 Hz), 6.51 (s, IH), 3.01 (s, 6H). 13C NMR (CDCl 3, 100 MHz) d
156.6, 155.2, 150.6, 131.7, 131.5, 129.2, 128.1, 124.5, 121.7, 119.9,
112.3, 111.4, 102.7, 86.9, 40.3. Example 16:
5-me1iioxy-2-(4-aminostyryI)benzofiiran (Compound 16) 1H NMR (CDCl3,400
MHz) d 7.38 (d, IH, 7=8.9 Hz), 7.29 (d, 2H, 7=8.5 Hz), 7.07 (m, 2H), 6.86
(d, IH, 7=16.2Hz), 6.80 (dd, IH, 7=2.6, 8.9 Hz), 6.68 (s, IH), 6.55 (4 2H,
7=8.5 Hz), 5.44 (s, 2H), 3.75 (s, 3H). 13C NMR (CDCl 3, 100 MHz) d 156.6,
155.9, 149.8, 146.7, 130.3, 129.9, 128.1, 127.2, 115.2, 113.0, 112.6,
111.1, 103.8, 103.1, 55.9. Example 17:
5-mefhoxy-2-(4-methylaminos<yryl)benzoft iran (Compound 17) Mp: 174.0-175.0
C IR(KBr): 3409, 1602, 1519, 1201, 1183, 819 cm 1 1H NMR (CDCl 3,400 MHz) d
7.38 (4 2H, 7=8.6 Hz), 7.33 (4 IH, J=8.9 Hz)5 7.2 (4 IH, 7=16.1 Hz), 6.97
(4 IH, 7=2.5 Hz), 6.83 (dd, IH, 7=2.6, 8.8 Hz), 6.77 (4 IH, 7=16.1 Hz),
6.61 (4 2H, 7=8.5 Hz), 6.51 (s, IH), 3.85 (s, 3H), 2.88 (s, 3H), 1.55 (s,
3H). 13C NMR (CDCl 3, 100 MHz) d 156.8, 155.8, 149.7, 149.3, 130.5, 130.0,
128.0, 125.8, 



112.4, 112.4, 111.0, 103.4, 103.0, 55.9, 30.5. MS m/z 279 (M ). Example 18:
5-hydroxy-2-(4-aminostyiyl)benzoftiran hydrochloride (Compound 18) 1H NMR
(MeOD-d 4, 400 MHz) d 7.74 (4 2H, 7=8.5 Hz), 7.39 (4 2H, 8.5 Hz), 7.28 (m,
2H), 7.19 (4 IH, 7=16.2 Hz), 6.91 (4 IH, 7=2.4 Hz), 6.78 (dd, IH, 7=2.5,
8.8 Hz), 6.73 (s, IH). 13CNMR (MeOD-d 4, 100 MHz) d 155.1, 153.2, 149.6,
137.8, 129.9, 129.7, 127.8, 127.3, 123.0, 118.3, 113.5, 110.5, 106.0,
105.1. Example 19: 5-hydroxy-2-(4-memylaminostyryI)benzonn an hydrochloride
(Compound 19) B NMR (MeOD-d,, 400 MHz) d 7.77 (d, 2H, 7=8.6 Hz), 7.48 (4
2H57=8.6 Hz)57.29 (m, 2H)5 7.21 (4 IH, 7=16.2 Hz), 6.91 (4 IH, 7=2.4 Hz),
6.79 (dd, IH, 7=2.5, 8.8 Hz), 6.74 (s, IH), 3.09 (s, IH). 13C NMR (MeOD-d
4, 100 MHz) d 155.1, 153.2, 149.6, 138.3, 136.3, 129.7, 128.0, 127.1,121.9,
118.5, 113.6, 110.5, 106.2. 105.1, 36.2. Example 20:
6-memoly-2-(4-aminostyiyl)benzoft iran (Compound 20) 1H NMR (CDCl 3,400
MHz) d 7.35 (m, 3H), 7.15 (d, IH, .7=16.1 Hz), 7.02 (d, IH5J=IJ Hz), 6.83
(dd, IH, J=22, 8.5 Hz), 6.78 (d, IH, 7=16.1 Hz), 6.68 (d, 2H, 7=8.4 Hz),
6.51 (s, IH) 5 3.86 (s, 3H), 3.79 (br s. 2H). 13C NMR (CDCl 3, 100 MHz) d
158.0, 155.8, 155.1, 146.5. 129.1, 127.9, L27.4, 122.8, 120.6, 115.2.
113.0, 111.5, 103.6, 95.7, 55.7. Example 21:
6-metho\y-2-(4-methylammostyiyl)benzoiuran (Compound 21) 1H NMR (CDCl 3,400
MI-Iz) d 7.37 (m, 3H), 7.17 (d, IH, J= I 6.1 Hz), 7.02 (d, IH, J=2.0 Hz),
6.83 (dd, IH, 7=2.2, 8.5 Hz), 6.77 (d, IH, 7=16.1 Hz), 6.61 (d. 2H. J=8.6
Hz), 6.46 (s, IH), 3.87 (s, 3H), 2.88 (s, 3H). 13C NMR (CDCl 3, 100 MHz) d
157.9. 155.8, 155.4. 149.3. 129.4, 127.9, L26.1, 122.8, 120.5, 112.4.
112.3, 111.4, 103.2, 95.7, 55.7, 30.6. Example 22: 5-metho\y-2-(3-methoxj
r-4-dimethylaminostjT>l)benzoniran (Compound 22) Mp: 226.5-227.5 C IR
(KBr): 3436, 1595, 1507, 1470, 1204, 1167, 834 cm " 1 1R NMR (CDC13,4OO
MHz) d 7.36-7.33 (m, IH), 7.10-7.07 (m, IH), 7.03 (d, J=1.69 Hz, IH), 6.99
(d, J=2.55 Hz, IH) 6.93-6.91 (m, IH), 6.58 (s, IH), 3.96 (s, 3H), 3.85 (s,
3H), 2.83 (s, 6H). 13C NMR (CDCl 3, 100 MHz) d 156.29, 155.98, 152.29,
149.83, 142.84, 130.76, 130.23, 129.83, 129.65, 120.21, 118.01, 117.44,
114.47. 113.81, 104.46, 103.27, 103.17, 55.90, 55.39, 43.20. MS 1 323 (M+)
. Example 23: 6-methoxy-2-(3-methoxy4-diniethylaminostyiyl)benzofi iran
(Compound 23) 1 NMR (CDC13,4OO MHz) d 7.38 (d. J=8.46 Hz, IH), 7.19 (d,
J=16.09 Hz), 7.02 (s, 2H), 6.87-6.83 (m, 2H), 6.56 (s. IH). 6.56 (s, IH),
3.95 (s, 3H), 3.87 (s, 3H), 2.83 (s, 6H). 13C NMR (CDCl 3, 100 MHz) 158.18,
155.88. 154.80, 152.31, 142.62, 13 1.03, 128.98, 122.65, 120.74. 120.01,
118.03, 114.55, 1 1 1.62, 108.54, 104.25, 95.74, 55.74, 55.38, 43.23.
Example 24: 2-(4-aminostyryl)benzofuran trifluoroacetate (Compound 24) 1H
MvIR (400 MHz. MeOD) d 7.70 (d. 2H. 7=8.49 Hz), 7.57 (d, IH57=7.76 Hz),
7.48 (d,IH, ./=8.16 Hz), 7.35-7.29 (m, 4H), 7.22 (t IH5J=7.49 Hz), 7.20 (d,
IH, J=16.23 IHz)5 6.84 (s, IH) Example 25: 2-(4-memylammostyryl)benzofiiran
trifluoroacetate (Compound 25) 1H NMR (400 MHz, MeOD) d 7.60 (d. 2H. =8.5
Hz). 7.52 (d, IH. J=7.6 Hz), 7.44 (d, IH, J=8.2 Hz), 7.26 (d 1H, J=16.13
Hz) 5 7.26 (t, IH. /=8.02 Hz) 5 7.18 (t, 1H, J=7.65 Hz), 7.09 (d, 2H,
J=7.79 Hz), 7.07(d, IH, I 6.52 Hz). 6.75 (s, IH) 52.96 (s, 3H) Example 26:
2-(4-diemylaminostyryl)benzofuran (Compound 26) 1H NMR (400 MHz. CDCl 3) d
7.49 (d5 2H5J=7. 18 Hz) 5 7.46-7.40 (m, 3H). 7.27 - 7.16 (m, 2H), 6.78 (d,
IH5J=I 6.06 Hz), 6.67 (d, IH 5J=7.86 Hz), 6.56 (s, IH) 5 3.40 (d, 4H,
J=6.68 Hz), 1.20 - 1.18 (m, 6H) Example 27: 2-(4-methoxystyryl)benzofuran
(Compound 27) 1H NMR (400 MHz, CDCl 3) d 7,53-7.45 (m, 4H), 7.37.24 (m,
2H). 7.19 (t, IH, J=8.44 Hz), 6.92 (d, 2H. J=8.78 Hz) 5 6.88 (d, IH,
J=16.15 Hz), 6.63 (s. IH) 5 3.83 (s, 3H) Example 28:
2-(3,4-dLmethoxystyryl)benzofuran (Compound 28) 1H NMR (400 MHz. CDCl 3) d
7.52 (d, IH, J=7.48 Hz) 5 7.46 (d, IH 5 J=8.02 Hz), 7.29-7.24 (iTL 3H) 5
7.19 (t IH, J=8.73 Hz) 5 7.10-7.08 (m, 2H) 5 6.88 (d, 2H5J=8.12 Hz:, J =4.6
Hz), 6.64 (s, IH) 5 3.94 (d, 6H, J=9.32 Hz ) Example 29:
S-cliloiO-2-(4-aminostyryl)benzofuran (Compound 29) 1H NMR (400 M-Iz DMSO)
d 7.63 (d. J = 1.93 Hz. IH), 7.54 (d, J 8.64 Hz, IH), 7.43 (PO J = 8.35 Hz.
2H), 7.25 (dd, J 8.69 Hz, J = 2.03 Hz, IH), 7.18 (d, J = 16.22 Hz, IH),
7.00 (d, J = 16.27 Hz, IH) 5 6.80 (s, IH) 5 6.75 (d, J = 8.15 Hz, 2H), 3.93
(s, 2H) Example 30: 5-chloro-2-(4-methylaminostyiyl)benzonu an (Compound
30) 1H NMR (400 MHz, DiMSO) d 7.91 (d, J = 1.93 Hz, IH), 7.50 (dd, J = 6.72
Hz, J = 1.79 Hz, IH), 7.36 (m, 3H) 5 7.15 (d, J = 16.19 Hz, IH), 7.91 (d, J
= 16.20 Hz, IH), 6.72 (s, IH), 6.53 (d, J 8.64 Hz, 2H), 6.08 (q, J = 5.01
Hz, IH), 2.70 (d, J = 5.01 Hz, 3H) 



Example 31: 5-chloro-2-(4-diemylaminostyiyl)benzofui"an (Compound 31) 1R
NMR (400 MHz. CDCl 3) d 7.65 (d, J = 2.12 Hz, IH), 7.40 (d, J = 8.82 Hz,
2H), 7.34 (d, J = 8.6 Hz IH), 7.18 (s. IH), 6.77 (s, IH) 5 6.72 (d, J =
2.97 Hz IH), 6.67 (d, J = 8.87 Hz 2H),6.48 (s, IH), 3.40 (q, J = 7.08 Hz,
4H), 1.19 (t, J = 7.02 Hz, 6H) Example 32:
5-cMoro-2-(3-methoxy-4-methylaminostyryl)benzofuran (Compound 32) 1H NMR
(400 MHz, DMSO) d 7.63 (dd, J = 13.45 Hz, J = 1.79 Hz, IH), 7.52 (t, J=9
Hz, IH), 7.13 (m, 3H), 6.82 (m, IH), 6.58 (d, J = 13.09 Hz, IH), 6.45 (d, J
= 8.16 Hz, IH), 6.25 (d, J = 12.9 Hz, IH), 5.46 (q, J =5.76 Hz, IH), 3.78
(s, 3H) 2.73 (d, J = 5.01 Hz, 3H) Example 33:
5-cWoro-2-(4-methoxysfyryl)benzoraran (Compound 33) 1 NMR (400 MHz, CDCl3)
d 7.48 (d, J = 2.34 Hz, IH), 7.46 (d, J = 4.12 Hz5 IH), 7.37 (m, J = 8.64
Hz, IH), 7.28 (d, J = 15.86 Hz, IH), 7.20 (dd, J = 8.65 Hz, J = 2.10 Hz,
IH)56.92 (d, J = 8.74 Hz 52H)5 6.84 (d, J = 16.15 Hz, IH), 6.56 (s,
IH)53.85 (s, 3H) Example 34: 5-cWoro-2-(3,4-dimethoxystyryl)benzomran
(Compound 34) 1 NMR (400 MHz, CDCl 3) d 7.47 (d, J = 2.01 Hz5 IH), 7.36 (d,
J = 8.61 Hz, IH), 7.27 (m, J = 16.11 Hz, IH) 57.20 (dd, J = 8.64Hz 5J =
1.91 Hz, IH) 57.08 (m, 2H) 56.85 (m, 2H) 5 6.57 (s, IH), 3.95 (s, 3H), 3.93
(s, 3H) Example 35: 5-memoxy-2-(4-diemylaminostyryI)benzofuran (Compound
35) 1H NMR (400 MHz 5 CDCl 3) d 7.40 (d, J=8.8 Hz, 2H)5 7.32 (d, J=8.8 Hz,
IH)5 7.16 (d, J=16 Hz, IH), 6.96 (d, J=2.8 Hz, IH), 6.83 (dd, J= 2.4, 8.8
Hz, IH), 6.75 (d, J=16 Hz, IH), 6.66 (d, J=9.2 Hz, 2H)56.50 (s, IH)53.84
(s, 3H), 3.39 (q, J=7.2 Hz, 4H)5 1.19 (t, J=6.8 Hz, 6H). Example 36:
5-memoxy-2-(3-memoxy^-methylaminostyryl)benzofuran (Compound 36) 1H NMR
(400 MHz, CDCl3) d 7.35 (d, J=9.2 Hz, IH), 7.26 (d, J=16 Hz, IH), 7.10 (m,
2H), 7.04 (s, IH), 6.70 (d, J=2.4 Hz, IH), 6.94 (d, J=16 Hz, IH)5 6.88 (dd,
J=2.8, 8.8 Hz, IH)5 6.63 (S5 IH)53.89 (s, 3H)53.85 (s, 3H), 3.15 (s, 3H).
Example 37: 5-methoxy-2-(4-methoxysfyiyl)benzomran (Compound 37) 1 NMR (400
MHz 5 CDCl3) d 7.46 (d, J=8.8 Hz, 2H) 5 7.34 (d, J=8.8 Hz, IH), 7.24 (d,
J=16.4 Hz, IH), 6.98 (d, J=2.8 Hz5 IH) 56.91 (d, J=8.8 Hz, 2H) 56.85 (d, J=
16.4 Hz5 IH), 6.84 (d, J=2.8 Hz, IH) 56.57 (s, IH) 53.85 (s, 3H), 3.84 (s,
3H). Example 38: 5-memoxy-2-(3,4-dmiethoxysty tyl)benzoraran (Compound 38)
1R NMR (400 MHz 5 CDCl3) d 7.34 (d, J=8.8 Hz, IH) 5 7.24 (d, J=16 Hz5 IH) 5
7.09 (m, 2H), 6.99 (d, J=2.8 Hz, IH), 6.88 (d, J=2.8 Hz, IH), 6.87 (m, IH),
6.85 (d, J=16 Hz, IH), 6.58 (s,IH), 3.95 (s, 3H), 3.91 (s, 3H), 3.85 (s,
3H). Example 39: 5-methyI-2-(aminosfyryI)benzofuran trifluoroacetate
(Compound 39) 1HNMR (400 MHz, MeOD) d 7.64 (d, 2H, /=8.47 Hz), 7.32 (d, 2H,
/=8.37 Hz), 7.26 (d, IH, J=16.32 Hz), 7.23 (d, IH, /=8.54 Hz), 7.14 (s,
IH), 7.09 (d, IH, /=7.94, Hz), 6.72 (s, IH), 2.40(s, 3H) Example 40:
5-methyl-2-(4-methylaminostyryl)benzoftiran trifluoroacetate (Compound 40)
1H NMDR. (400 MHz, MeOD) d 7.60 (d, 2H, /=8.5 Hz), 7.31 (d, 2H, /=7.09 Hz),
7.24 (d, IH, J=16L6 Hz), 7.13 (d, 2H, /=8.33 Hz), 7.09 (s, IH), 7.06 (d,
IH, /=10.49 Hz), 6.68 (s, IH), 3.00 (s, 3H), 2.38 (s, 3H) Example 41:
5-methyl-2-(4-diethylaminostyryl)benzoraran (Compound 41) 1R NMR (400 MHz,
CDCl 3) d 7.41 (d, 2H, J = 8.4 Hz), 7.33 (d, IH, /=8.27 Hz), 7.29-7.26 (m,
IH), 7.23 (d, IH, /=16.1 1 Hz), 7.04 (d, IH, /=8.08 Hz), 6.77 (d, IH,
/=16.08 Hz), 6.67 (d, IH, /=8.38 Hz), 6.49 (s, IH), 3.40 (d, 4H,/=6.93 Hz),
2.43 ( s, 3H), 1.27-1.18 (m, 6H) Example 42:
5-methyl-2-(4-methoxysfyryI)benzoniran (Compound 42) 1H NMR (300 MHz, CDCl
3) d 7.48 (d, 2H, /=8.64 Hz), 7.34 (d, IH, /=8.52 Hz), 7.37.23 (m, 2H) 5
7.07 (d, IH, /=8.1 Hz), 6.92 (d, 2H, /=8.7 Hz), 6.87 (d, IH, /=16.17 Hz ),
6.57 (s, IH), 3.86 (s, 3H), 2.43 (s, 3H) Example 43:
5-memyl-2-(3,4-dimethoxystyryI)benzoraran (Compound 43) 1H NMR (300 MHz,
CDCl 3) d 7.4 (d, IH, /=7.85 Hz), 7.27-7.21 (m, 3H), 7.17.08 (m, 2H), 7.04
(d, IH, /=7.98 Hz), 6.90 (s, IH), 6.86 (d, IH, /=10.808 Hz), 6.60 (s, IH),
3.95 (d, 6H, /=7.97 Hz), 2.49 (s, 3H) Example 44:
5-(2-(2-fluoroemoxy)emoxy)-2-(4-memylaminostyryl)benzofuran (Compound 44)
1R NMR (400 MHz, CDCl 3) d 7.42 (d, /=8.4 Hz, IH), 7.37 (d, /=8.4 Hz, IH),
7.31 (d, /=8.4 Hz, IH), 7.20 (d, /=16 Hz, IH), 6.98 (d, /=1.6 Hz, IH), 6.84
(dd, /=2.4, 8.8 Hz, IH), 6.76 (d,/=16Hz, IH), 6.60 (d, /=8.4 Hz, 2H), 6.50
(s, IH), 4.61 (dt,/=47.6, 4.0Hz,2H), 4.17 (t,/=4.8, 2H), 3.90 (m, 3H), 3.80
(t, /=4.0 Hz, IH), 2.88 (s, 3H). Example 45:
5-(2-(2-(2-fluoroemoxy)emoxy)ethoxy)-2-(4-methylammos1yryl)benzoniran(Compo
und 45) 1H NMR (400 MHz 5 CDCl 3) d 7.38 (d, /=8.8 Hz5 IH). 7.34 (d, /=8.4
Hz, IH) 5 7.31 (d, /=8.8 Hz, IH), 7.20 (d, /=16 Hz, IH) 5 6.98 (d, /=2.4
Hz5 IH) 5 6.85 (dd, /=2.8 5 8.8 Hz, IH) 5 6.76 (d,/=16 Hz5 IH) 56.60
(d,/=8.8 Hz52H)56.50 (s, IH) 54.57 (dt,/=47.6, 4.0 Hz. 2H)54.16 (t,/=4.8
Hz52H)53.88 (t /=4.8 Hz, 2H) 53.76 (m, 4H). 3.62 (m, 2H) 52.10 (s, 3H). 13C
NMR (100 MHz. CDCl 3) d 157.09, 156.56, 155.04, 146.61, 114.66, 113.87,
113.30, 111.02, 104.27, 103.88, 83.99, 82.3I 570.84, 70.53, 70.33, 69.93,
69.20, 68.23, 30.92. Example 46: 5-iodo-2-(4-metli3damiiiostyiyl)bei ofuran
(Compound 46) 1HNMR (400 MHz 5CDCl 3) d 7.81 (s, IH) 5 7.46 (dd,/= 10.92
Hz, / = 1.39 Hz5 IH), 7.37 (d,/= 8.53 Hz, 2H), 7.21 (d, / 10.61 Hz, 2H),
7.07 (s, IH), 6.76 (d. / = 16.10 Hz, IH) 5 6.60 (d, 



J =8 47 Hz, 2H), 6.49 (s, IH), 3.95 (s, IH), 2.95 (s, 3H) Example 47:
5-iodo-2-(4-diethylaminostyiyl)benzoftiran (Compound 47) 1HNMR (400 MHz,
CDCl 3) d 7.49 (d, / = 6.91 Hz, IH), 7.44 (d, /=8.04 Hz, IH), 7.41 (d, / =
8 82 Hz. 2H), 7.23 (s, IH) 5 7.19 (m, IH) 56.78 (d, / = 16.19 Hz5 IH), 6.67
(d, J =8.85 Hz, 2H), 6.56 (s, IH), 3.40 (q, J 7.07 Hz, 4H) 1.20 (t, / =
7.04 Hz, 6H) Example 48: 54odo~2-(3-methoxy^-methylaminostjryl)benzofuran
(Compound 48) 1H NMR (400 MHz. DMSO) d 7.52 (m, 2H), 7.21 (m, 2H), 7.01 (q,
/ = 13.80 Hz, IH), 6.90 (s, IH), 6.57 (d, / = 12.87 Hz, IH), 6.45 (q, J =
4.32 Hz, IH), 6.25 (d, / = 12.78 Hz, IH), 5.41 (t,/= 3.88 Hz. IH), 3.85 (s,
IH) 3.73 (s52H)52.73 (S, 3H) Example 49: 5-iodo-2-(4-methoxysty
tyl)benzofiiran (Compound 49) 1H NMR (400 MHz, DMSO) d 7.59 (d. J =7.55 Hz
IH), 7.53 (d, J =7.96 Hz, IH), 7.30 (s, IH), 7.25 (t, / = 8.24 Hz. 2H),
7.20 (d, J =4.93 Hz, 2H), 7.15 (d, J = 8.2 Hz, IH) 5 6.95 (d,/= 8.29 Hz,
IH), 6.87 (s, IH), 3.78 (s, 3H) Example 50:
5-iodo-2-(3,4-dmiethoxystyiyl)benzoftiran (Compound 50) 1H NMR (400 MHz,
DMSO) d 7.59 (d. J = 8.7 Hz, 2H) 57.53 (d, / = 7.66 Hz, IH), 7.26 (q, /
7.96 Hz. IH) 57.22 (t, J = 9.30 Hz5 IH) 57.13 (m, J = 16.28 Hz5 IH), 6.96
(d, J = 8.62 Hz, IH), 6.86 (d,/= 15.88 Hz, IH), 3.82 (s, 3H), 3.77 (s, 3H)
Example 51: 5,6-dimethoxy-2-(4-dimethylaminostyi7l)benzofuran (Compound 51)
1HNMR (400 MHz. DMSO) d 7.36 (d. / = 18 Hz, 2H), 7.21 (d, J = 9.8 Hz, 3H)5
7.12 (s,IH), 7.03 (S IH) 5 6.93 (s, IH) 5 6.43 (s, IH) 5 3.85 (s, 3H)53.82
(s, 3H), 3.80 (s, 3H) Example 52:
5,6-dimethoxy-2-(4-diemylammostjiyl)berizofuran (Compound 51) 1H NMR (400
M-Iz 5DMSO) d 7.36 (d. J = 18.12 Hz52H)5 7.21 (d, J = 9.8 Hz, 3H), 7.12 (s,
IH). 7.03 (S5 IH), 6.93 (s, IH) 5 6.43 (s, IH) 5 3.85 (s, 5H)5 3.82 (s,
5H)5 3.80 (s, 3H), 3.78 (s, 3H) Example 53:
5,6-dimethoxy-2-(3-methoxy-4-methylaniinost5 t jl)benzof iiran (Compound
53) 1H NMR (400 MHz 5DMSO) d 7.12 (s, IH) 5 6.98 (d, J = 6.24 Hz5 IH), 7.00
(m, 2H), 6.65 (s, IH). 6.42 (d, J = 8.2 Hz5 IH) 5 5.35 (q, J =4.96 Hz5 IH)
53.79 (s. 3H)53.77 (s, 3H). 3.74 (s, 3H), 2.72 (d, J =4.88 Hz53H) Example
54: 5,6-dmiethoxy-2-(4-methoxystyryl)benzoiuran (Compound 54) 1H NMR (400
MHz 5DMSO) d 7.52 (d, J = 8.62 Hz, 2H), 7.20 (s, IH). 7.06 (s, IH), 7.05
(s, 2H), 6.92 (d, J = 8.58 Hz, 2H), 6.73 (s, IH), 3.96 (s, 3H), 3.92 (s,
6H) Example 55: 5,6-dimethoxy-2-(3,4-dimemoxystyryl)benzofuran (Compound
55) 1H NMR (400 MHz, CDCl3) d 7.54 (s, IH). 7.06 (m, 3H)57.00 (s, IH), 6.86
(m, 2H), 6.58 (s, IH) 53.98 (s. 3H). 3.95 (s; 3H)5 3.93 (s, 3H), 3.92 (s.
3H). Example 56: 54iydiOxy-2-(4-diethylammostyryl)benzofuran (Compound 56)
1H NMR (400 MHz 5 CDCl3) d 7.39 (d, J=8.4 Hz5 2H)5 7.28 (d, J=8.8 Hz5 IH),
7.21 (d, J=16 Hz5 IH). 6.90 (d, J=2.4 Hz5 IH) 56.74 (d, J= I6 Hz5 IH). 6.72
(dd, J= 2.4, 8 Hz5 IH), 6.66 (d, J=8.8 Hz52H)56.46 (s. IH) 54.59 (s,
OH)53.39 (q, J=7.2 Hz, 4H)5 1.19 (t, J=6.8 Hz56H). Example 57:
6-methoxy-2-(4-diethylaminostyi yl)benzofuran (Compound 57) 1H NMR (400
MHz, CDCl3) d 7.38 (d, J=8.8 Hz5 2H), 7.35 (d, J=8.4 Hz5 IH), 7.15 (d, J=16
Hz5 IH), 7.01 (d. J=2.4 Hz5 IH) 5 6.82 (dd, J= 2.4, 8.4 Hz5 IH) 5 6.74 (d,
J=16 Hz, IH), 6.66 (d, J=8.8 Hz52H) 56.48 (s, IH), 3.86 (s, 3H), 3.39 (q,
J=6.8 Hz54H), 1.19 (t, J=7.2 Hz, 6H). Example 58: 6-methoxy-2-(4-methoxyst5
t yl)benzofuran (Compound 58) 1R NMR (400 MHz. CDCl3) d 7.45 (d, J=8.8 Hz,
2H). 7.37 (d, J=8.4 Hz5 IH), 7.18 (d, J=16 Hz5 IH) 5 7.02 (d, J=2.0 Hz. IH)
5 6.86 (d, J=I 6 Hz. IH) 5 6.84 (dd, J= 2.4, 8.4 Hz, IH), 6.83 (d, J=8.8
Hz52H). 6.55 (s, IH), 3.87 (s. 3H). 3.84 (s, 3H).Example 59:
6-methoxy-2-(3,4-dimethoxystyryl)benzofiiran (Compound 59) 1H NMR (400 MHz,
CDCl3) d 7.38 (d, /=8.4 Hz, IH), 7.18 (d, /=16 Hz5 IH), 7.07 (m, 2H), 7.01
(m, IH), 6.86 (m, 2H), 6.84 (d, /=16 Hz, IH), 6.56 (s, IH), 3.95 (s, 3H),
3.91 (s, 3H), 3.87 (s, 3H). Example 60:
6-meth^oxy-2-(3-memoxy^-memylammostyryl)benzofiiran (Compound 60) 1H NMR
(400 MHz, CDCl3) d 7.39 (d, /=8.8 Hz, IH), 7.19 (d, /=16 Hz, IH), 7.05 (m,
4H), 6.92 (d, /=16 Hz, IH), 6.85 (dd, /=2.8, 8.8 Hz, IH), 6.61 (s, IH),
3.89 (s, 3H), 3.87 (s, 3H), 3.14 (s, 3H). Example 61:
6-memyl-2-(4-ammostyiyl)benzofurantrifluoroacetate (Compound 61) 1H NMR
(400 MHz, MeOD) d 7.65 (d, 2H, /=8.51 Hz), 7.40 (d, IH, /=7.92 Hz)57.27 (s,
2H), 7.23 (d, 2H, J=8.02 Hz), 7.13 (d, IH, /=16.19 Hz), 7.04 (d, IH, /=7.98
Hz), 6.74 (s, IH), 2.42 ( s, 3H) Example 62:
6-methyl-2-(4-methylaminoslyiyl)benzomran trifluoroacetate (Compound 62) 1
NMR (400 MHz, MeOD) d 7.63 (d, 2H, /=8.59 Hz), 7.39 (d, IH, /=7.92 Hz),
6.62(d, IH, /=6.62 Hz ), 7.22 (d, 3H, /=8.89 Hz) , 7.09 (d, IH, /=16.2 Hz),
7.09 (d, IH, /=7.96 Hz), 6.72 (s, IH), 3.02 (s, 3H), 2.97 (s, 3H) Example
63: 6-memyl-2-(4-diethylaminostyryl)benzofuran (Compound 63) 1H NMR (400
MHz, CDCl3) d 7.40 (d, ZH, /=8.30 Hz), 7.36 (d, IH, /=8.10 Hz), 7.25 (s,
IH), 7.20 (d, IH, /=16.1 Hz), 7.01 (d, IH, /=7.32 Hz), 6.76 (d, IH, /=7.32
Hz), 6.76 (d, IH, / =16.05 Hz) 6.67 (d, IH, /=8.20 Hz), 6.50 (s, IH), 3.39
(d, 4H, /6.81 Hz), 2.47 (s, 3H), 1.29-1.26 (m, 6H) 



Example 64: 6-methyl-2-(4-methoxys<yryl)benzofiiran (Compound 64) 1H NMR
(300 MHz, CDCl3) d 7.48 (d, 2H, /=8.73 Hz), 7.40 (d, IH, /=7.88 Hz),
7.27-7.21 (m, 2H), 7.03 (d, IH, /=7.96 Hz), 6.92 (d, 2H, /=8.6 Hz), 6.86
(d, IH, /=16.15 Hz), 6.59 (s, IH), 3.88 (s, 3H), 2.48 (s, 3H) Example 65:
6-methyl-2-(3,4-dimethoxystyryl)benzomran (Compound 65) 1 NMR (400 MHz,
CDCl3) d 7.35 (d, IH, /=7.84 Hz), 7.30-7.22 (m, 3H), 7.09-7.07 (m, 3H),
6.86 - 6.84 (m, 2H) 6.57 (s, IH), 3.93 (d, 6H, /=14.2 Hz ) 2.44 (s,
3H)Example 66: 6-(2-(2-(2-fluoroetlioxy)etliox7)etho\
y)-2-(4-methylaniiiiostyiyribenzofiiran (Compound 66) 1R NMR (400 MHz 5
CDCl 3) d 7.36 (d, J=8.8 Hz, IH), 7.34 (d, J=8.8 Hz, LH), 7.31 (d, /=8.8
Hz, IH), 7.15 (d J=16 Hz5 IH). 7.02 (d, /=1.6 Hz, IH), 6.84 (dd, /=2.4, 8.4
Hz, IH)5 6.75 (d,/=16 Hz, IH) 6.60 (d5J=8.8 Hz, 2H), 6.48 (s. IH), 4.57
(dt,/=47.6, 4.0 Hz, 2H), 4.19 (t,/=4.8, 2H), 3.90 (t,/=4.8 Hz 52H), 3.80
(m, 6H) 52.87 (s, 3H). Example 67: 6-hydroxy-2-(4-ammostyryl)benzofuran
(Compound 67) 1H NMR (400 MHz, CDCl 3) d 7.36 (d, /=8.4 Hz5 IH), 7.29 (d,
/=8.4 Hz 5 LH), 7.14 (d, /=16 Hz, IH), 6.91 (d, J=32 Hz, IH), 6.76 (d, J= I
6 Hz, IH) 5 6.72 (d, J=8.8 Hz, IH), 6.67 (dd, /=5.2, 8.4 Hz, 2H) 5 6.54 (d,
J=36 Hz. IH). 6.38 (dd. J=13. 92 Hz 5 IH) 5 4.84 (br S5 OH), 3.79 (br s,
NH2) . Example 68: 6-hydimy-2-(4-methylanimostyryl)benzofuran (Compound 68)
1H NMR (400 MHz 5 DMSO-rf,,) d 9.52 (s, NHMe), 7.35 (d, /=8.8 Hz5 IH) 5
7.31 (d, J=8.4 Hz, IH , 7.00 (d,/=16 Hz, IH) 5 6.87 (s, IH) 5 6.84 (d,/=16
Hz5 IH) 5 6.69 (dd, J=2.0, 8.0Hz, IH), 6.62 (S, IH) 56.53 (d, J=8.8 Hz, 2H)
5 5.98 (d, J=4.8 Hz5 IH), 2.70 (d, J=4.8 Hz53H). Example 69:
6-hydiOxy-2-(4-diethylaminostyryl)benzofui"an (Compound 69) 1H NMR (400
MHz, CDCl 3) d 7.38 (d, J-8.8 Hz, 2H) 5 7.35 (d, J=8.4 Hz, LH), 7.15 (d,
/=16 Hz 5 IH), 7.01 (d, J=2.4 Hz, IH) 5 6.82 (dd, J 2.4, 8.4 Hz, IH) 5 6.74
(d. J=16 Hz, IH) 5 6.66 (d, J=-8.8 Hz, 2H) 56.47 (s, IH) 54.75 (s, OH)
53.39 (q, J=6.8 Hz54H). 1.19 (t. J=7.2 Hz5 6H). Example 70:
5,6-dimethoxy-2-(4-methylaminostyr5 l)benzoft iran (Compound 7Cl) 1H NMR
(400 MHz 5CDCl 3) d 7.71 (d, J=7.71 Hz5 IH), 7.19 (m, 4H), 6.85
(d,>=1.84Hz, 2H) 5 6.61 (d, J=7.8 Hz, 2H), 6.30 (d, J=10.44Hz, IH) 53.96
(s, 3H), 3.94 (s, 3H) 53.93 (s, 3H) Expeiimental Example 1 : Inhibitory
effect on the formation of beta-amyloid fibrils in vitro (ThT fluorescence
assay) In order to investigate the inhibitory effect on the formation of
beta-amyloid fibrils, the inventive compounds were examined as follows: In
this experiment, between the two types of beta-amyloid proteins, i.e.,
bete-amyloid 40 and beta-amyloid 42, beta-amyloid 42 was employed, which is
a major target for the developmentof a therapeutic drug due to its strong
neurotoxicity (Harnmarstrom, P. et al, Science 2003, 299, 713; and Cai,
X.D. et al, Science 1993, 259, 514). Beta-amyloid 42 (Ab42) was dissolved
in dimethylsulfoxide (DMSO) to form a 250 mM Ab42 stock solution. In
addition, ThT (thioflavin T) was dissolved in distilled water to a
concentration of 1mM and subsequently diluted with 50 mM glycin buffer (pH
8.5) to yield a 5 mM ThT stock solution. 45 mL of PBS (phosphate buffer
saline, pH 7.4) was added to each of a 96 well fluorescence microplate
(white, F-bottom). 5 mL of the 250 mM Ab42 stock solution was added to each
well. The final concentration of each compound obtained in Examples was in
a range of 10 to 0.001 mM by adding 2 mL of a solution, which is prepared
by dissolving the subject compounds obtained in Examples in DMSO, to each
well. At this time, the final concentration of Ab42 in each well was 25 mM.
The plate was then incubated at room temperature for 1 hr, and 150 mL of
the 5 mM ThT stock solution was added to each well. The fluorescence
intensity of each well was determined with the multi label fluorescence
counter (LS-55 Luminescence spectrometer, Perkin Elmer) at an excitation
wavelength of 450 ran (excitation slit width: 10 nm) and an emission
wavelength of 482 ran (emission slit width: 10 nm), while adjusting
counting time to 1 second. The control group was prepared by adding PBS
solution, Ab42 and DMSO, without adding the inventive compound. %
Inhibition on the formation of beta-amyloid fibrils was calculated in
accordance with the following equation and IC50 was calculated by using
GraphPad Prism version 4.03 Program. Equation 1 % Inhibition^ 1 - (C -
D)/(A - B)] x 100 A (control group): fluorescence intensity in a group
treated with PBS solution, Ab42, and DMSO B (blank): fluorescence intensity
in a group treated with PBS solution and DMSO C (experimental group):
fluorescence intensity in a group treated with PBS solution, Ab42, DMSO,
and the inventive compound D (compensation value to the experimental
group): fluorescence intensity in a group treated with PBS solution, DMSO,
and the inventive compound % Inhibition and IC50 value for the inhibitory
effect on the formation of Ab42 at 10 mM, compared with those of the
comparative compounds were shown in Tables 1to 7 below. As comparative
compounds, curcumin (Sigma) known as a material having a potent inhibitory
effect against Ab42 formation, 



2-[2<2-(dime%laminothiazol-5-yl)ethenyl]benzotbiazole (disclosed in EP
1655287,Comparative Example 1) and
2-(4-dimethylaminophenylethenyl)beiizotliiazole (disclosed in WO02/16333,
Comparative Example 2) were employed. Tables 1 to 7 below represent the
results of the experiments performed separately. Therefore, the IC50 values
of curcumin in Tables 1 to 7 may vary depending on Hie degree of
beta-amyloid 42 accumulation or the state of ThT. The inhibitory effect on
the beta-amyloid 42 formation of the inventive compound can be evaluated by
relatively comparing the IC50 value with those of comparative compounds
shown in each Table.Title: Transport table and method for the use thereof.
The present disclosure relates to a transport table for transporting an
object with the aid of a transport web, which transport table can be
utilized in, inter alia, a screen print apparatus, for transporting
substrates. Screen printing, also called serigraphy, is a printing
technique which, besides for decoration of fabric, is also applied
industrially for the manufacture of printing plates and solar cells. The
printing process involves spreading printing ink, often in the form of a
paste-like liquid or paste, with the aid of a doctor blade over a locally
transmissive printing template. In concept, the printing template is a
gauze, i.e. a woven with mazes, of which some are sealed to stop printing
ink during the printing process. At the location where the printing ink is
pressed through the open mazes of the template and reaches the substrate
located below the template, depiction on the substrate of the image
contained in the template takes place. In industrial settings, where a high
feed-through capacity is important, for the purpose of semi-continuous
supply and discharge of substrates to/from a screen printing station,
often, a transport web is used. The transport web engages a side of the
substrate that is not printed, and can thus discharge the substrate easily
after printing. Here, a complicating factor is that a part of the transport
web on which the substrate rests during printing is susceptible to damage
when used repeatedly and can become polluted through printing ink
inadvertently applied thereon. In particular when fragile substrates such
as thin glass sheets or solar cells are used, there is the risk of a
substrate breaking during the screen printing process. After removal of the
broken substrate, substrate splinters and printing ink can remain behind on
the transport web, presenting the risk that substrates to be printed
afterwards become polluted or damaged. In order to always provide an intact
and clean transport surface, a transport web not closed upon itself can be
used which, on the one side, isunwound from an unwinding roller and, on the
other side, is wound on a winding, or take-up, roller. Between the two
rollers is located a transport web part on which the substrate can be
transported and printed. In a simple setup, the unwinding and winding
roller each rotate in one direction, so that the part of the transport web
located between the unwinding and winding roller moves in one direction
too. In such a setup, a transport web part is used only once for
transporting a substrate, also when, during use, it does not become damaged
or polluted. In order to prevent unnecessary use of transport web resulting
from this, the winding and/or the unwinding roller can be rotated back if
it is determined that a used transport web part is suitable for reuse. US
2008- 0034990-Al thus discloses a screen print table of which the unwinding
roller can be rotated back, while the winding roller winds the transport
web up only in case the transport surface appears polluted or damaged.
However, the frequent unwinding and winding of the same transport web part
can lead to damage and derailing (i.e. running from the roller) of the
transport web. This happens in particular in that a transport web part,
once it has been unwound, and when, after use, it is wound on the unwinding
roller again, does not always end up on the unwinding roller in exactly the
original position and shape. The present disclosure therefore contemplates
providing a transport system which enables reuse of at least a part of a
transport web not closed upon itself as transport surface without
repeatedly winding and unwinding this part. To this end, a transport table
is disclosed, comprising a transport web; an unwinding roller for unwinding
the transport web therefrom; a first return element; a second return
element; a winding roller for winding the unwound transport web thereon; a
first frame with which the first and the second return element are
connected; and a second frame with which the unwinding roller and the
winding roller are rotatably connected, wherein the unwinding roller, the
winding roller and the return element together aredesigned for stretching
the transport web such that between the first and the second return
element, a surface of the transport web is available as transport surface,
and wherein the second frame is movable with respect to the first 



frame along a path substantially parallel to the conveying surface. Such a
transport table enables movement in at least two manners of a part of the
transport web serving at a given time as transport surface. In the first
place, the transport surface can be moved by moving the unwinding roller
and the winding roller together -by means of the second frame -with respect
to the return elements connected to the first frame. Moving the second
frame in a particular direction along the path can be accompanied by a
movement of the transport surface in a direction opposite to this
direction. By moving the second frame back and forth along the path, the
transport surface can also be moved back and forth, so that the same
transport web part can be used several times as transport surface before it
is wound on the winding roller as a result of damage of pollution. The path
along which the second frame moves is characterized in that the length of
the stretched transport web therealong -i.e. the length of the transport
web between the unwinding roller and the winding roller -is always
constant. Therefore, as long as the second frame moves along the path,
rotation of the unwinding and/or winding roller is not necessarily
involved. In the second place, the transport surface can be moved by, on
the one side, unwinding transport web from the unwinding roller, and, on
the other side, winding transport web on the winding roller. With this
manner of moving of the transport surface, the rotation- allowing
suspension of the unwinding roller and the winding roller in the second
frame is of importance. The second manner moving the transport surface is
preferably used when the part of the transport web serving as transport
surface is no longer suitable for reuse. In one embodiment of the transport
table, the unwinding roller and/or the winding roller are braked with the
aid of brake means.Moving the second frame back and forth with respect to
the first frame is accompanied by friction between the transport web and
the return elements. To prevent, among others, this friction to
inadvertently effect rotation of the unwinding roller and/or the winding
roller, these rollers can be designed having brakes. In another embodiment,
the transport table comprises a drive unit for moving the second frame back
and forth along the path with respect to the first frame. In an industrial
setting, moving the second frame back and forth along the path is
preferably done in an automated manner, such as by means of a drive unit.
The drive unit can engage the second frame and, when the first frame is
secured with respect to the solid world, move the second frame with respect
to the first frame. In a further elaboration of the transport table, the
second frame of the transport table is provided with a first engaging
element, and the drive unit is provided with a second engaging element
which is designed for uncouplable coupling with the first engaging element.
It can be advantageous to connect the drive unit to the transport table not
in a fixed manner but in an uncouplable manner. As a result, it is
possible, in particular, to combine a single drive unit with several
combinations of first and second frames, with the second frames coupling
for instance alternately or in succession with the drive unit. De facto,
several transport tables can thus utilize one common drive unit. The first
and second frames of two or more transport tables can for instance be
connected with a platform movable with respect to a common drive unit, such
as a linearly movable or rota table index table. Such an index table can be
designed for moving the first and second frames of the transport tables
along a number of stations, while at least one station is provided with a
common drive unit with which a second frame of one of the transport tables
couples when it is manoeuvred into the station by the index table.In one
embodiment of the transport table, the unwinding roller and the winding
roller are connected to the frame such that the distance between the
transport surface and a point on the outer circumference of the winding
roller located at a maximum distance from the transport surface is always
greater than the distance between the transport surface and a point on the
outer circumference of the unwinding roller located at a maximum distance
from the transport surface. In another embodiment of the transport table,
the unwinding roller and the winding roller are connected to the second
frame such that the distance of a point on the outer circumference of the
winding roller located at a maximum distance from the transport surface is
always smaller than the 



distance of a point of the outer circumference of the unwinding roller at a
maximum distance from the transport surface. In order to enable simple
replacement of the transport surface of the transport web, the unwinding
roller and the winding roller can be connected with the second frame such
that during a movement of the second frame at least one of the two rollers
is engageable on an outer circumference by an element extending
substantially parallel to the transport surface. Here, the outer
circumference of the roller is understood to mean the outer dimension of
the roller defined by the transport web wound on the roller. This can be
realized by placing the rollers at mutually different (perpendicular)
distances from the transport surface. In the case the transport surface
extends horizontally, and the unwinding roller and the winding roller are
located beneath the transport surface, for instance one of the two rollers
can be fastened lower than the other roller. As in such a configuration,
driving a roller from beneath is simpler than driving it from above (the
fact is that the transport web extends above the rollers) while preferably,
the winding roller is driven to prevent pollution of the unwinding roller,
in an advantageous embodiment of the transport table, the winding roller is
placed lower than the unwinding roller, so that thewinding roller is
engageable on its outer circumference by an element extending horizontally.
When, in an alternative embodiment, the unwinding roller is the roller
placed lower, it should be taken into account that the outer diameters of
the unwinding roller and the winding roller are variable. The fact is that
when the transport table is in operation, the outer diameter of the
unwinding roller becomes smaller according as more transport web is
unwound, while conversely, the outer diameter of the winding roller becomes
greater through winding up transport web. Therefore, the unwinding roller
is to be fastened so much lower than the winding roller that the lowest
point on an outer circumference of the unwinding roller remains always
-i.e. independently of the changes occurring in operation in outer
diameters of the two rollers -lower than the lowest point on an outer
circumference of the winding roller. In a further elaboration of the
transport table, the drive unit further comprises a first rail extending
along the path along which the second frame is movable, which first rail is
movable back and forth in a direction substantially perpendicular to said
geometric plane between a first position and a second position, wherein the
first rail in the first position does make rolling contact, and in the
second position does not make rolling contact with the unwinding roller or
the winding roller when the second frame is moved. In order to replace the
part serving as transport surface, on the one side, transport web can be
wound from the unwinding roller, and, on the other side, transport web can
be wound around the winding roller. To this end, both rollers can undergo
rotation. However, the angle through which a roller is to be rotated for
unwinding or winding a piece of transport web having a length of at least
approximately the length of the transport surface depends on the variable
outer diameter of the respective roller. Naturally, this outer diameter can
be monitored, and a drive element connected to the roller can be controlled
on the basis of the actual outer diameter for rotating the roller, but this
is rather laborious. It is simpler to engage a roller on its outer
circumferencewhen it is moved with the second frame along the path. This
may for instance be done by pressing a rail against the roller, in a manner
such that sufficient friction occurs between the roller and the rail for
rotating the roller when it is moved along the rail. When the second frame
is moved along the path over a distance as great as the length of the
transport surface, the roller rotates along its outer circumference over a
distance which corresponds with this distance. As a result, thus, a piece
of transport web having a length of the transport surface is unwound or
wound. Preferably, the outer circumference of the winding roller, and not
the outer circumference of the unwinding roller is brought into contact
with the rail in order to prevent pollution of the transport web to be
unwound. In order to keep the transport web stretched, both the unwinding
roller and the winding roller are to rotate. To this end, one single rail
can suffice which engages the outer circumference of one single roller.
When, for instance, the winding roller is rotated with the aid of the rail,
the unwinding roller will follow automatically. In this case, it is wise to
design the unwinding roller with a brake in order to maintain the stress in
the transport web. Conversely, the unwinding roller too can be rotated with
the aid of the rail, but in that case, the winding roller may have to be
energized for restoring the 



tension in the transport web through by it. Another drawback in this design
is that the transport web still to be used can become polluted through the
frictional contact between the rail and the winding roller. According to a
further elaboration of the transport table, the drive unit further
comprises a second rail extending along the path along which the second
frame is movable, which second rail is moveable back and forth in a
direction substantially perpendicular to said geometric plane between a
first position and a second position, while the second rail in the first
position does and in the second position does not make mechanical contact
with a brake means associated with the unwinding roller or the winding
roller, so that the brake means, with the second rail in the first
position, substantially has nobraking action and with the second rail in
the second position, does have a braking action on the rotational movement
of the respective roller. As already noted hereinabove, the unwinding
roller and the winding roller can be designed having a brake. The main
purpose of the brake is to guarantee the stress in the stretched transport
web and to prevent undesired rotation of the rollers, inter alia during
movement of the second frame relative to the first frame. However, upon
replacement of the transport web, rotation of the roller is desired. In
order to then prevent unnecessary friction, it can be advantageous to
disengage the brake means associated with the roller driven by means of the
first rail. Disengaging the brake means preferably takes place at the same
time as the first rail driving the respective roller, more in particular
over the distance over which the respective roller is driven. To this end,
a second rail can be used, also extending along the path along which the
second frame is moved, which is driven concurrently with the first rail.
The second rail can engage a contact point provided to that end of the
brake means in question. The brake means will typically be a brake block
resting on the (shaft of the) roller, which can be lifted through the
interaction with the second rail. In one embodiment of the transport table,
it comprises a control unit designed for controlling the position of at
least one of the second engaging element, the first rail and the second
rail. In an industrial setting, an automatically operated transport table
is preferred. To this end, the transport table can be provided with a
control unit for controlling the drive unit. The control unit can be
designed to position the engaging element periodically or upon incidental
indication to that effect, and thus determine the position of a second
frame of a transport table, in combination or not in combination with
adjustment of the position of the rail.In another embodiment of the
transport table, it also comprises a sensor connected to the control unit
for inspecting a surface of the transport web. With the aid of the sensor,
the control unit can determine whether the transport surface of the
transport web is damaged or polluted to such an extent that it needs to be
replaced. The sensor can be an optical camera, possibly in combination with
image processing equipment. Also disclosed is a method which comprises
providing a transport table or apparatus according to the present
invention; placing a substrate on the transport surface; performing an
operation on the substrate; discharging the substrate by moving the second
frame with respect to the first frame along the path; replacing the
transport surface, periodically or upon incidental indication to that
effect, through direct engagement of the rail on the transport web wound on
the winding roller or unwinding roller, while the second frame is moved
along the path. The above-mentioned and other features and advantages of
the present invention will be elucidated in the following on the basis of a
few Figures. Brief description of the drawings Figs. 1 - 2 schematically
show, in perspective view, an exemplary embodiment of a transport table
according to the present disclosure; Figs. 3 - 4 schematically show a front
and a side view, respectively, of the transport table of Figs. 1 and 2;
Fig. 5 shows a rotatable index table on which are fastened three transport
tables, designed for cooperation with a common drive unit; Fig. 6
schematically shows how unwinding rollers and winding rollers connected
with the second frame can move relative to return elements connected to a
first frame; andFig. 7 schematically shows the use of an additional pair of
return elements. 



Corresponding parts are provided in the Figures with the same reference
numerals. Detailed description of the Figures. Fig. 1 schematically shows
in perspective view an exemplary embodiment of a transport table 100. For
the sake of completeness and clarity, a similar transport table 100 is once
more represented in different views in Figs. 2 - 4. The transport table 100
comprises a first frame 102, in which two return elements 104a, 140b are
included. The return elements 104a, 140b are designed in Fig. 1 as return
pulleys rotatably connected with the first frame 102. However,
non-rotatably mounted and/or non-cylindrical return elements can be used
too, albeit that they may cause more friction than necessary with a
transport web 106. The first frame 102 is provided on both sides with a
similar slide rail construction 110, by means of which the first frame 102
is connected to a second frame 116. The represented slide rail construction
110 comprises a guide rail 112 along which two running carriages 114a, 114b
can be guided. These running carriages 114a, 114b bear the second frame
116, so that translation of the second frame 116 with respect to the first
frame 102 is possible. Other constructions than the linear guide 110 shown
for movably arranging the second frame 116 with respect to the first frame
102, such as, for instance, a telescopic guide, are also usable and known
from practice. To the second frame 116, an unwinding roller 118 and a
winding roller 120 are connected. From the unwinding roller 118, a
transport web 106 can be unwound, which extends via the first return
element 104a and the second return element 104b to the winding roller 120.
Between return elements 104a, 140b, a part of the transport web 106 is
available as transportsurface 108. The transport web 106 can be
manufactured from paper, but other materials can also be utilized, such as
washable materials which make the transport web 106 as a whole suitable for
repeated use. The unwinding roller 118 and the winding roller 120 can be
braked, with the aid of brake means, to always guarantee some stress in the
transport web. Brake means can include an intentionally stiff bearing
mounting of the rollers 118, 120 or, for instance, a brake block engaging
an outer circumference of a roller 118, 120. The side view of Fig. 4 shows,
by way of illustration of a possible embodiment of the brake means, brake
blocks 403, 404 which engage the outer circumference of the cylindrical
shaft of roller 118 and 120, respectively. Therefore, the brake blocks 403,
404 do not engage the transport web wound about the shafts of the roller,
but the shafts themselves, as is also clear from the Figures. With the aid
of a spring 405 fastened between the second frame 116 and the brake block
403 and set under tensile stress, brake block 403 can be pressed on the
shaft of roller 118, while brake block 404 can be brought, for instance
through its own weight or through another spring (not shown), into
frictional contact with the shaft of the winding roller 120. In the
embodiment of the transport table 100 shown in Fig. 1, an additional pair
of return elements 105a, 105b (not visible in Fig. 1; see Fig. 7) is
connected to the second frame 116 for guiding the transport web 106. The
additional return elements 105a, 105b are identical to the return elements
104a, 104b and also rotatably mounted. The location of the additional
return elements can be seen in the side view of Fig. 4, where the points of
attachment of the return elements are indicated with reference numeral
402a, 402b. The additional return elements 105a, 105b are not essential as
such for the functioning of the transport table, but do contribute thereto.
Their function can be elucidated on the basis of Fig. 6 and Fig. 7. Fig. 6
schematically shows how a unwinding roller 118 and winding roller 120
connected to a second frame 116 (not shown in Fig. 6) can move return
elements 104a, 104b connected with respect to the first frame 102 (notshown
in Fig. 6). In the upper one of the two depictions, the second frame 116 is
approximately halfway the path along which the frame is movable. This path
is characterized in that movement of the second frame 116 with respect to
the first frame 102 is possible without lengthening of the stretched part
of the transport web 106 taking place. Herein, the length of the stretched
part of the transport web 106 is understood to mean: the length of the
transport web part which extends between the unwinding roller 118 and the
winding roller 120. Owing to the limited length of the stretched part of
the transport web 106, also, the length of the path is limited. The length
of the stretched part of the transport web 106 can be conceived, in
built-up condition, from three components: the constant length of the
transport surface 108, the length of the transport web part between the
unwinding roller 118 and the first return 



element 104a, indicated with p, and the length of the transport web part
between the second return element 104 and the winding roller 120, indicated
with q. In principle, the sum of these components is constant. Therefore,
the second frame can move to the right only to the extent that the length p
can increase at the expense of q. Upon movement to the left, the opposite
applies. In the lowermost depiction of Fig. 6, the second frame has reached
its extreme right position: here, q equals zero. Moving still further to
the right would mean the increase of both p and q, and therefore
lengthening of the stretched part of the transport web 106. In Fig. 6, the
real (variable) outer diameter of the unwinding roller 118 and the winding
roller 120 have been left aside. In practice however, this outer diameter
is of importance. Preferably, an unwinding roller 118 with a large supply
of transport web to be unwound is mounted, therefore, a roller with a large
outer diameter. However, rollers 118, 120 with a larger outer diameter are
to be placed further apart to prevent mutual contact. As a result, the
length of the variable component of the stretched transport web part (p +
q) decreases, at least with respect to the length of the transport surface
108. This means that a substrate, placed on the transport surface 108can be
moved over a smaller distance. Therefore, the desire to use an unwinding
roller 120 with a large outer diameter is, in a transport table 100
utilizing only two return elements 104a, 104b, as represented in Fig. 6,
poorly compatible with the mobility of the transport surface 108. This
problem can be solved by using an additional pair of return elements 105a,
105b, as schematically represented in Fig. 7. Together with the unwinding
roller 118 and the winding roller 120, the return elements 015a, 105b can
be connected to the second frame 116. The outer diameter of the return
elements 105a, 105b can be selected independently. Here, a small outer
diameter is naturally preferred. Referring once more to Fig. 1, the
transport table 100 shown further shows a drive unit 126. The drive unit
126 is provided with a drive element 130, in this case an electric motor,
which is designed for driving a toothed belt 132. To the toothed belt is
connected a second engaging element 124 which engages in an uncoupling
manner a first engaging element 122 provided on the second frame 116. The
first engaging element 122 is designed as a projection which, via a
sideways movement, can be received between the two projections of the
second engaging element 124. If desired, the first and second engaging
element 122, 124 can be switched, or be replaced by alternative engaging
elements. When the first frame 102 is fixed relative to the solid world,
for instance through placement on a fixed index table, driving the toothed
belt 132 enables movement of the second engaging element 124, and hence the
second frame 116 along the slide rail 112 with respect to the first frame
102. In Fig. 2 it more clearly visible than in Fig. 1 that the drive unit
126 is provided with two rails 128a, 128b, movable in vertical direction.
As a rail, in principle, any elongated element can serve that can be
provided along the path of the second frame 116. Rails 128a and 128b have
separate functions. As already explained hereinabove, rails 128a can be
brought into a first position to make contact with the outer circumference
of winding roller 120. If, in thissituation, the second frame 116 is moved,
the winding roller 120 will make rolling contact with the preferably
roughly designed contact surface of rail 128a, and rotate. Here, the
transport web 106 is wound on the winding roller 120, while, owing to the
stress in the transport medium, transport web 106 is unwound from the
unwinding roller 118. All this amounts to replacement of the transport web
part serving as transport surface 108. Rail 128b, which just like rail 128a
is movable substantially vertically between a first and a second position,
makes no contact in its first position with the winding roller 120, but
with a contact point 406 mechanically connected to the brake block 404.When
rail 128 in its first position presses the contact point 406 upward, the
brake block 404 resting on the shaft of the winding roller 120 is lifted.
In principle, as a result, the winding roller 120 can rotate freely.
Naturally, the rails 128a and 128b are to be controlled in mutual
connection. Preferably, the brake block 404 is lifted by rail 128b when the
winding roller 120 is driven by rail 128a, and the brake block 404 is
lowered on the shaft of the winding roller 120 when no driving takes place.
Thus, unnecessary friction between the winding roller 120 and the brake
block 404 during driving of the roller 120 is prevented, just like rotation
of the winding roller 120 when no transport web needs to be replaced. 



Fig. 5 shows an index table 502, rotatable about an axis with the aid of a
drive element 510, on which table three transport tables 504, 506, 508 (at
least the first and second frames thereof) are fastened. The three
transport tables 504, 506, 508 share a common drive unit 126, with which
each one of the tables is automatically coupled when they are manoeuvred
into the position occupied by transport table 504 shown in Fig. 5. With the
positions occupied in Fig. 5 by the different transport tables, stations
in, for instance, a screen print process can be associated. For instance,
in the station occupied by transport table 506, a substrate can be put on
the transport surface of a transport table. Then, in the station occupied
by transport table 508, thissubstrate can be printed whereupon, in the
station occupied by table 504, it can be removed from the transport
surface. This removal can take place by unwinding the substrate with the
aid of a driven transport table onto a discharge conveyor (not shown).
Here, of after this, the transport surface of the transport table can be
inspected to see which action is desired: reuse or replacement of the
transport surface. The mechanisms thereto are described hereinabove.
Although in the foregoing, the present invention is elucidated on the basis
of a few exemplary embodiments, it should be noted that the invention is
not limited to these exemplary embodiments. The skilled person can provide
different modifications and changes to the discussed exemplary embodiments
without, thereto, departing from the spirit and scope of the invention as
laid down in the following claims. Here, in particular, different exemplary
embodiments of the invention described hereinabove can be combined to form
new embodiments.Claims 1. A transport table (100), comprising: - a
transport web (106); - an unwinding roller (118) for unwinding the
transport web (106) therefrom; - a first return element (104a); - a second
return element (104b); - a winding roller for winding thereon the unwound
transport web (120); - a first frame (102) with which the first and the
second return element (104a 104b) are connected; and - a second frame (116)
with which the unwinding roller (118) and the winding roller (120) are
rotatably connected, wherein the unwinding roller (118), the winding roller
(120) and the return elements (104a, 104b) together are designed for
stretching the transport web (106) such that between the first and the
second return element (104a, 104b) a surface of the transport web (106) is
available as transport surface (108), and wherein the second frame (116) is
movable with respect to the first frame (102) along a path substantially
parallel to said transport surface (108). 2. A transport table according to
claim 1, wherein the unwinding roller and/or the winding roller are braked
with the aid of brake means. 3. A transport table according to claim 1 or
2, further comprising a drive unit (126) for moving the second frame (116)
back and forth along the path with respect to the first frame (102).4. A
transport table according to claim 3, wherein the second frame (116) of the
transport table (100) is provided with a first engaging element (122), and
wherein the drive unit (126) is provided with a second engaging element
(124) which is designed for uncouplable coupling to the first engaging
element (122). 5. A transport table according to any one of the preceding
claims, wherein the unwinding roller (118) and the winding roller (120) are
connected to the second frame (116) such that the distance between the
transport surface and a point on the outer circumference of the winding
roller located at a maximum distance from the transport surface is always
greater than the distance between the transport surface and a point on the
outer circumference of the unwinding roller located at a maximum distance
from the transport surface. 6. A transport table according to any one of
claims 1 - 4, wherein the unwinding roller (118) and the winding roller
(120) are connected to the second frame (116) such that the distance of a
point on the outer circumference of the winding roller located at a maximum
distance from the transport surface is always smaller than the distance of
a point located on the outer circumference of the unwinding roller located
at a maximum distance from the transport surface. 



7. A transport table according to at least claim 3, wherein the drive unit
(126) further comprises a first rail (128a) extending along the path along
which the second frame (116) is movable, which first rail (128a) is movable
back and forth in a direction substantially perpendicular to said geometric
plane between a first position and a second position, wherein the first
rail (128a) in the first position does make rolling contact and in the
second positiondoes not make rolling contact with the unwinding roller
(118) or the winding roller (120) when the second frame (116) is moved. 8.
A transport table according to at least claim 3, wherein the drive unit
(126) further comprises a second rail (128b) extending along the path along
which the second frame (116) is movable, which second rail (128b) is
movable back and forth in a direction substantially perpendicular to said
geometric plane between a first position and a second position, wherein the
second rail (128b) in the first position does make mechanical contact and
in the second position does not make mechanical contact with a brake means
associated with the unwinding roller (118) or the winding roller (120), so
that the brake means, with the second rail (128) in the first position,
substantially has no braking action and with the second rail (128b) in the
second position does have a braking action on the rotational movement of
the respective roller. 9. An apparatus comprising at least two transport
tables according to claim 4, wherein the at least two transport tables have
at least one drive unit (126) in common, and wherein the first (102) and
second frames (116) of the at least two transport tables are connected with
a platform movable with respect to the at least one common drive unit
(126). 10. An apparatus according to claim 9, wherein said platform is an
index table rotatable about an axis, which index table is designed for
moving the first and second frames of the at least two transport tables
along a number of stations, and wherein a station is provided with the at
least one common drive unit which is designed for cooperation with a second
frame of one of the transport tables manoeuvred into the station by the
index table. 11. An apparatus according to at least claim 4, 7 or 8,
further comprising a control unit which is designed for controlling the
position of atleast one of the second engaging element (124), the first
rail (128a) and the second rail (128b). 12. An apparatus according to claim
11, further comprising a sensor connected to the control unit for
inspecting a surface of the transport web. 13. A screen print apparatus
comprising a transport table or apparatus according to any one of the
preceding claims. 14. A method comprising: - providing a transport table or
apparatus according to any one of the preceding claims; - placing a
substrate onto the transport surface; - performing an operation on the
substrate; - discharging the substrate by moving the second frame relative
to the first frame along the path; and - replacing the transport surface
periodically or upon incidental indication to that effect, through direct
engagement of the rail on the transport web wound on the winding roller or
unwinding roller, while the second frame is moved along the path. 15. A
method according to claim 14, further comprising lifting a brake means
associated with the winding roller or unwinding roller driven by the first
rail, by making mechanical contact between the second rail and the brake
means while the respective roller is rotationally driven by the first rail.


