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- Invention Preventives or renedies for Al zheiner's disease, or ~ anyloid
protein fibril-formation inhibitors, which include a nitrogen-containing
het eroaryl conpound Abstract The present invention relates to preventives
or renedi®4) f{Bithezh€i khe' Enwenbdon, or to anyloid protein fibril-
formation inhibitors, which include as an active ingredient a conpound of
general fornula.(l) below or a pharmacaologically permtted salt thereof;
and ol 5o FEVERF B enSEort el te et odr AN | GBS RIS ng°Fspect f1 ¢
substit ugnyBei@r RAUEGP! ogipakihy reefrAibad Sahiisi ddwey eof yhwbhch are

val uabl e_as_preventives or renedies for Al zheiner's disease, or as anyloid
prot ei n 1R¢HR{e - & oRHRFPBANT ARNBRIBERY Retggozeyd coppoynrd OH R1 R2

(where, Rl and R2 are H or alkyl; Z1 and Z2 are H, alkyl, alkoxy,

hal oal kyl or hal ogeno; Z3 is al koxy, SH, alkylthio, NH2, nono- or

di - al kyl é9Tho,Albkkopachal ogeno; Z4 and Z5 are H or hal ogeno; and Ais
4,6-pyrimdine 1,3-diyl, 1,3,5-triazine-2,6-diyl, etc). 26 May 2006

The present invention relates to preventives or remedies
for Alzheimer's disease, or to amyloid protein fibril-
formation inhibitors, - which include as an active
ingredient a compound of general formula (I) below or a
pharmacologically permitted salt therecf; and also to
nitrogen-containing heteroaryl derivatives having
specific substituents, or pharmacologically permitted
salts thereof, which are valuable as preventives or
remedies for Alzheimer's disease, or as amyloid protein

fibril-formation inhibitors:

y A A 5 2
N
L A |
= AN ™ \
z | |
R' R |
{(where, R' and R? are H-or alkyl; z' and 2z? are H, alkyl,
alkoxy, haloalkyl- or halogeno; 2Z° is alkoxy, SH,
alkylthio, NH;, mono- or di-alkylamino, OQH or halogeno;

z* and Z° are H or halogeno; and A is 4, 6-pyrimidine-

1,3-diyl, 1,3,5-triazine-2,6-diyl, etc).




Speci fication Preventives or renedies for Al zheiner's disease, or anyloid
protein fibril-formation inhibitors,. which include a nitrogajs£asieai ni ng

- heteroaryl conpound [ Technical Field] The present invention re?at es to
preventives or renedies for Al zheinmer's disease and to anyloid protein
fibril- formation inhibitors which include at |east one

~ hitrogen-contai ni ng het eroar ylsgafmpoiswk 0on  physi ol ogi cal | y-permitted salt
thereof as an active ingredient. Furthernore, the present invention also
relates to nitrogen-containing heteroaryl deri vati ves with specified
substi t uents-nhieh AL e yal uahl g as ]ﬂgﬁev HVE l%brgécgees r Al zheiner's
di sease, or as anyloid protein fibri ormat | on In tor's Techni cal
Backgr ound) a(T@lAtlyll pirdtpiot émhr(thetfelrmatuen ieheébiedrsp wBiAk3) is a ngjor
structural nt_ of. .the senll strikingl resept in the

br ai ns of paJt n‘gﬁf © i T TS R E‘EHB]&E i'éee ’%ﬂ?d:yr}t C1y°§‘P sol ubl e
peptide conprising 39 to 43 amno acids. It is produced by “enzymc

cl eavage from (3-anyloid protein precursor protein. Fromrecent det ail ed
pat hol ogl'@ﬁFhPé%é%hei‘ﬁlo the brains of patients with Al zheimer's disease
it is reported that, in the process of the occurrence of 26 May 2006
denenti a i Lld-up of A3 within -the.brain of the
derent| aqpfl paoSheaLb LlELey | S bUll oup BLoACE LRI, jgbal n of
passage ﬁéraAl&heiméeFablcasmﬂﬁmeraﬁﬂ Yearaﬁnjlha_l‘de PestEtn  AebEefii-brillary
degener ajfl on foll ovved by .neur onal

ormation nhibitors which 1include at least one
nitrogen—-containing heterocaryl compound or o
physiologically-permitted salt thereof as an active ©
ingredient.
Furthermore, the present invention also relates to
nitrogen-containing heteroaryl derivatives with
specified substituents which are wvaluable as preventives
or remedies for Alzheimer's disease, or as amyloid
protein fibril-formation inhibitors.

[Technical Background]
p-Amyloid protein (hereinafter referred to as APB) is a g&

major structural component of the senile plaques
strikingly present 1in the brains of patients with
Alzheimer's disease, and it is an insoluble . peptide
comprising 39 to 43 amino acids. It is produced by
enzymic cleavage from f-amyloid protein precursor

protein.

From recent detailed pathological research into the
brains of patients with Alzheimer's disease it 1is

reported' that, in the progess of the occurrence of




degenerative loss [Ann. Rev. Neurosci., Vol.12, 463 (1989)] Furthernore,
it isreported that AD which conprises 40 amno acids (ARp¢Q) ngd its
active central portion peptide (AR 25-35) cause degeneration and2 eat h of
rat primary hippocanpal neurons in an in vitro experinental system and
specifically lower the cellular MIT [3-(4,5

di et hyl démmembia2- §iys2, bLfdiepiermHe teet isazal buil drami dE] APr eduadtinon capacity
[ see, reétgecgi vely, Science, Vol ,250, , 279 (1990) and J. Neurqchem,

Vol . 65, 2335PF28851 e eRARPERE - of i i 1995hi biei FGTRdRBr i ng of the

MIT redusti oBepapaci tyn 40 Abngt hefare fRet alaataghi ppecagpal ,
neurons, PCl2 cells and La cells, etc. Consequently,” by neasuring
activitycersigdraple ng tmamberower PAg of yeResMIT tbedueti onocapasity due to

A(3 in sygh if. 1S possi o investigate substances which inhibit
t he danmagi ngOEa@Hfolnl%#y A( eo(%esljﬁ%ra\‘e/tel%rél I s.o%({/qv",ecfon Y er ﬁﬁeblgf)gﬁtli ation
(her ei nafl¢gsneedeived tasas [AP) iRew phergmerdn ,i nvehi.alz, bveBi ppocanpal
nerve fi %e gjaectrical stinmulation at high frequency for a short tine,

t he syna S¥ehct i on strength is increased over a prolonged period, and it
is regarded as a nodel- for learning and nenory. It is reported that, in
~.hi ppocanpal sections, A(3 has an LTP inpairing action [J. Neurosci. Res.
Vol . 60, Bori(i206f)re Prot. iNatdepdcasd Shat 28 My 2006ohiSAI s&el 485, 6448
(1998), etc]. Furthernore, it is reported that, in a transgenic nouse
over exprawiginganigs (AP indOhe dhppddampastivei nferdinadd pompared to nor mal
nouse and, in a |earning behaviour test, the nmenory and |earning capacity
ar e Iowéﬁﬁ?{%%i e?SVgP)Zﬁ@use degeneration and death of rat

primary hippocampal neurons in an in vitro experimental
system and specifically lower the cellular MTT [3-(4,5-
dimethylthiazol-2-y1)-2,5~diphenyl tetrazolium bromide]
reduction capacity [see, respectively, Science, Vol.250,

279 (1990) and J. Neurochem., Vol.65, 2585 (1995)].

As examples of the cells exhibiting a lowering of the
MTT reduction capacity due to AP, there are foetal rat
hippocampal neurons, PC12 cells and HeLa cells, etc.
Consequently, by measuring activity in iﬂhibiting‘this
lowering of the MTT reduction capacity‘due to AP in such

cells, it is possible to investigate substances which

inhibit the damaging action of AB on nerve cells.

Now, long-term potentiation (hereinafter referred to as
LTP) is a phenomenon in which, by hippocampal nerve
- fibre electrical stimulation at high frequency for a
short time, the synapse reaction strength is increased
over a prolonged period, and it is regarded as a model
for learning and memory. It is reported that, in
hippocampal sections, AR has an LTP impairing action [J.

Neurcsci. Res. Vol.60, 65 (2000), Proc. Natl. Acad. Sci.




99(1996)] . Consequently, by investigating substances which inhibit LTP
impai rment due to AP in the hippocanpus, it is possible tegi koat e.

- substances which | essen nenory inpairnment caused by A A(3 1s regarded as
at |l east one of the causes of the occurrence of Al zheiner's disease, so a
substance which inhibits the inpairment of nerve cells induced by A(err)
woul d beUsRfecldve®Bs &4@Bevendbye, oretreinedy Fortkezherepr it disease.
Exanpl es of known conpounds which suppress nerve cell toxicity due to A(3
are rifakpPerhef BrbakemlitBidphyANSIRELC TRWRBNOYSYEKPI02S1ng fPY94)], Congo

Red [ Pr tl. ' A: Val 91, 43 (. d 41 [Biol.
Pharm %ﬁ??.gﬁwﬁ5%§§§§9§%éTﬁ§%5}? gf@3£ﬁ5%§%f%ﬁ6%§%ahﬁ%epgﬁﬁgQA is an
exanpl e mbuae canpipute & dportreichd b auppreass td#9c) mpaer memdbrinahte
hi ppocanpus due to A(3 [Neurosci. Lett. Vol.275 (3): 187-190 999)].
| | | nesseSSahitRY ar ec‘%fsl%ﬁ' tYeriZed b thr?é:eé%(tri(,sﬁll(eﬁ‘?cfr' d&p s?%%on in
“various 9sgpagcand tissues of polynmerized anyloid protein which adopts a
specific fibrillar structure are generally classified as anyl oidosis. The
protein fromwhich this anyloid is conposed is, for 26 May 2006 exanple, in
Al zhei mer! i . i .S Sjt in 1 LN L. e 2
-diabe;eséoﬁ?gégggﬁgYiQQXhH§§%§§lé§§¥§gtéﬁ%?#é&%%gpgﬁgégaébﬂf%¥ am | i al
anyl oi d 1 heurieRAtitmerdd iiesetymap eakbupha (A1gpstiuses, n)itwhigh is
deposited in the peripheral nerves; it is inmunoglobulin Iight :
_chai n-depdseitb}¢t protisivesinigdiee. eubetofcamy Wbiiddsi beaseonpaneiig pri nary
and multiple nyeloma;, and it és AA protein in the case of secondary
anyl oi dosTRA1ERENT [GEesed opYeRldnpl e, Sipe, J.D., Annu.

o

BB is regarded as at least one of the causes of the
occurrence of Alzheimer's disease, so a substance which
inhibits the impairment of nerve cells induced by ap
would be effective as a preﬁentive or remedy  for

Alzheimer's disease.

Examples of known compounds which suppress nerve cell’
toxicity due to BAPB are rifampicin ([Biochem. Biophys.
Res. Commun., Vol.204, 76 (1994)], Congo Red [Proc.
Natl. Acad. Sci. USA, Vol.91, 12243 (1994) and AZ36041
[Biol. Pharm. Bull., Vol.18, 1750 (1995), etc. %QE

Moreover, {-)-huperzine A is an example of a compound

reported to suppress LTP impairment in the hippocampus

due to AP [Neurosci.‘Lett. Vol.275 (3): 187-190 (198%9)7.

"Illnesses which are characterized by the extracellular
deposition in various organs and tissues of polymerized
amyloid protein which adopts a specific fibrillar
structure are generally classified as amyloidosis. The.

protein from which this amyloid is composed - 1is, for




Rev. Biochem, Vol.61, 947-97 (1992), etc.] The fact that the amyloid

- protein in the course of fibril-formation produces a n-sheghssfsgteture is

- known to be a characteristic common to nmany anyl oid proteins. See,, for

- exanple, Sipe, J.D., Annu. Rev. Biochem, Vol.61, 947-97 (1992), etc.] A(3
is atypical anyloid protein, and it accunulates in. the brains of

‘Al zhei mertangdlisease pdtdheriter 'fsordd sassenhfe whliaguess  Wépbshtéde senile

pl aques,, 3-sheet structure_is adopted and fibril_ formation occurs, and

a . !
there is"kn '}P’_éab’é" chir 5¥P8r PsHEPS & i bys dyBEL v Ukl ds 16 of | avin
and Congegcch wbd ch sdenotgea fdbeidd@r stijict yig; 1Funt h%rﬂ?ﬁ?id' t is known
that with the adoption of the (3-sheet structure and fibri ormation, AR
shows t axdwiaspthy cult ukedseeryepretlisufbnkétrandtheretnin) JwhNelir osci .

Vol . 13, .1676- 7.+ 93 It,is also known fhat the amylin, which is the
i d:egﬂ%ség%p]dgne}ﬁ of “the dyid ]f:ﬁ‘%t ei'tft 'dépdsi t &4 i St he

main structu
pancr easininurigdeosh dirabatieht adnpis-dedishaetast iedtie and fenegs fibrils,
whi ch show toxicity to 26 May 2006 pancreatic_ (3-cells [Lorenzo, A et al,
Nat ur e, SF51€ 388, SRR TERS YA 084 PIPRRYLEYr cpbiiREY t fad amylbimler ot ei ns
such as A3 At Ayl ip Rat haexhibids eyt gt exicidy by, ad H @g (3-sheet
'structuré and formng fibrils, )g}nd ébly I owerli%r?g t%se coelfl S8 arlg}éucti on
capaci t pmyQeriskpient [gtcit [8eehodight extagtl ecorfpiguendsT vili chanmini bit this
fibril rmatj.on.b anyl.oid protei i A(3 .and anylin would inhibit
their _f({%‘ﬁ- ?&)?lcg} v’ l?r]T'f‘?gT’ _rdé,_ds)]isn@ed%%e' r?etc(’hg]ni sm of such
mani festation of cytotoxicity is common to a nunber of :

The fact that the amyloid protein in the course of

fibril-formation produces a f-sheet structure is known
to be a characteristic common to many amyloid proteins.
[See, for example, Sipe, J.D., Annu. Rev. Biochem.,

Vol.el, 947-97 {1992), etc.]

AP is a typical amyloid protein, and it accumulates in
the brains of Alzheimer's disease patients, forming
senile plaques. Within the senile plaques, a PB-sheet
structure 1is adopted and fibril formation occurs, and
there is known to be characteristic staining by dyes
such as thioflavin and Congo red which denote a
fibrillar structure. Fﬁrthermore, it is known that with

the adoption of the P-sheet structure and fibril

formation, AP shows toxicity to cultured nerve cells
[Pike, C.J. et al, J. Neurosci. Vol.13, 1676-1687
(1993) ]

It is also known that the amylin, which is the main
structural component of the amyloid protein deposited in
the pancreas in type 2 diabetes, adbpts a pB-sheet

structure and forms fibrils, which show toxicity to




anyloid proteins, it is believed that drugs which inhibit the cytotoxicity
. of certain anyloid proteins and suppress fibril-formationgqubfr@eso-
~inhibit cytotoxicity and fibril-formation in other anyloid proteins.

Thus, as well as Al zheinmer's disease and type 2 diabetes, by suppressing
fibril-formation of anyloid protein this will be effective as a preventive

or 1emed¥anbpbar il pRXRIRLC. LIPNAG AUI LRI 6 1aMKMARS! Sporf SR TVE
anyl oi dosis, fam [ial ‘amyloidosis, dialysis-relate anylordosi's, senile
anyl oi dogbs;76eré¢bpe¥ascul ar amyl oi dosis, hereditary cerebral haenorrhage
wi th anyloidosis, Creutzfeldt-Jakob di sease, bovine spongiform
encephalitis (BSE), scrapie, nedullary carcinoma of the thyroid,

i nsuli nopr, ilpocallj tri i L dasi tis, cal.jzed nodul ar
anyloidog?sJﬁﬁdégkégge?yh%@é%f%ﬁﬁgﬁgido§?§%g%ggfé%é ya%fdégAﬁi(%iner's

di sease, athyPen 2 pdirabelasip i a&%ﬁbﬁox&@h@ﬁﬁ%)ﬂ”&(&i@ﬂ)ﬂ% Sa framHdead
-anyl oi dosi s, Creutzfeldt- Jakob disease and BSE, and in particular for
Al zhei meptxuctinseasadoforypag? iditabietses. a2é iy 126661 Kaowee s ipl es of

comoundsyhichy ALt cAmod. PrRLSIN L1 o ol on gl yde vari an

pepti de I'nt No-dza- anthracyclino erivatives erived from

ant hr azatlose EAEPBABAESdYhichi anddhtihal enes deidnat | ¥esmak ibnagpeci fic
structure (JP-A-9-95444) and isochroman conpounds (JP-A-2000-198781). As
conpouncduy Wpidhprahebns kel AR Gt donl by we8lin iphdbigultive ifr om

anongst thgba %gig 9rot§in€ Ehere are kgogﬁ iAB%h%N§%. o d.,hyol.4,
822-826 (7 sﬁg, ShEY pTI FBBTDS TREGF B BFE  TRGi A S0 ST Of it 4) 1070
(1998) . ndoveFestatheseofCOPAHLES diave asStbhabur Vi ChuinBeeord et el y
di fferent £
amyloid proteins, it 1is believed that drugs which :E}
inhibit the cytotoxicity of certain amyloid proteins and.
suppress fibril-formation could also inhibit
cytotoxicity and fibril-formation in other amyloid

proteins.

Thus, as well as Alzheimer's disease and tYpe -2
diabetes, by suppressing fibril-formation of amyloid
protein this will be effective as a preventive or remedy
for, for example, immunoglobulinic amyloidosis, reactive
amyloidosis, familial amyloidosis, -dialysis—related
amyloidosis, senile = amyloidosis, cerebrovascular f{}
-amyloidosis, hereditary cerebral haemoirhage with
amyloidosis, Creutzfeldt-Jakob disease, bovine
spongiform  encephalitis (BSE),. scrapie, medullary
carcinoma of the thyroid, insulinoma, localized atrial
amyloid, amyloidosis cutis, localized nodular
amyloidosis and other types of amyloidosis, preferably
for Alzheimer's disease, type 2 diabetes, dialysis-
related amyloidosis, familial amyloidosis, Créutzfeldt-
Jakob disease and BSE, and in particular for Alzheimer's

disease or type 2 diabetes.




fromthe nitrogen-containing heteroaryl conpounds which are the effective
conponent of the anyloid protein fibril-formation inhibitegsafaddae

present invention. Wth regard to nitrogen-containing heteroaryls, 3-[[4-

[ (2-fl uoro-5-net hyl phenyl ) am no] - 2- pyri m di nyl ] am no] phenol and-
4-[[6-](2, 5-di chl orophenyl ) ani no] -4- pyri nidi nyl]ani no] - phenol are

di scl osenggnhaeixagrdes amtf canveroweds onw D0/ 184851 t WORMYI2486, etc),
and the nal egous .4, 6-di ani |l i no-pyri m di.ne derivatives are al.so disclosed
as havi nﬁ%gﬁeéﬁti cgﬁ%@%gégf’i‘%ﬁgfﬁgpanégglugﬁt ent’ 2BdBM cat PER HESFC)

No. 9-506388%6/Meuneayer, 4mino-aza-anthracyclinone derivatives

[ (6-nethyl -2, 4-pyrimdinediyl)diimno] bi sphenol, 4,4'-

[ (6- ani nBET1%eY. frchy | e arahang diVRPROPBV 8phenshigp@phthalene

4,4' -2, 4z Lt dibnedt vyl dii @i LSp |..-ar i-sclhoge haying an

anti bact e T A e Be T an berant PERPUPAST RER AP AEE, HPEatirts dQ INTP 55 o).
512- 13 (is8¢hromena cOmpoands| NGIeaA-Zhedr 1¥8T811] 1] ,AS66cotppl®ds), J. Med.
Chem Vo|,9(3), 423-4, (1966), W99/36410, W99/ 50250]. Moreover, it has
been di stPéSRdiPRabitr ifdbrdd ~Tosmakdomny &y it him mapbirulan daomvative have

1 i npeg] tion for k ich i talysing 26 May 2006
the reactiONOto HOUURELAP BoPPARSY eFNFoacgRoLpABRy A Pgr dlgtwi thi n t he

~cell, andearg valuabl @obngblae treahEntan®f pArZheT B TRdirs8ass,. etc

(W00l /25220) . [Di sclosure of the Invention] The present inventors have
carri ed ¥NG paicdstiaki fgurrl udy WEPROt hdl W lect | Howfveday eltbpisrg
preventi e]ggﬂ'e i net! i.sease ich ha ower f ul
activi tyéla d&grrl%é hi g ygséé?%?é%%ggt ﬂg%cﬁa\glg §I Elgtl)\é\lg?g Q%Fﬁg?%e\ﬁ\%
ni t r ogentxant hai ng theyeneabyl: ad aripau st v \ln combStiansi pgiadti on in
i nhibiti ng thehlowefrgrg:gc,of MIT reduction capacity ) )

are the effective component of the amyloid protein

fibril-formation inhibitors of the present invention.

With regard to nitrogen-containing heteroaryls, 3-[[4-
[(2—fluoro—5¥methylphenyl)amino}—2—pyrimidinyl]amino}—

rhenol and 4-[[6~-[(2,5~dichlorophenyl)amino] -4-
pyrimidinyllamino] -phenol are disclosed as having an
anticancer action (WO00/12485, WO00/12486, etc), and the
analogous 4,6—dianilino—pyrimidine derivatives are also
disclosed as having an anticancer action {Japanese
Patent Publication (PTC) No.9-506363). Moreover, 4,4*—
[ (6-methyl~-2, 4-pyrimidinediyl)diimino]bisphenol,  4,4°'-
{(6¥amino~1,3,5-triazine—2,4—diyl)diimino]bisphenol. and
4,4'-[2,4-pyrimidinediyldiimino]lbisphenol are disclosed
as having an antibacterial action or anti-HIV action {J.
Indian Chem. Soc. Vol.58 [5], 512-13 (1981), Acta Cienc.
Indica. Chem. Vol.ll[l],- 66-70 (15985), J. Med. Chem.

Vol.9(3), 423-4, (1966), WO099/36410, W099/50250].
Moreover, it has been disclosed that triazine
derivatives with a 4-position derivative have an

impeding action for kinase which is an enzyme catalysing
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potentiation wuseful as and in inhibiting long-terminpairnent in the

hi ppocanpus, and are preventives or. renedies for Al zhei mepgssq4) 5R@se. - The
present invention has been perfected based on this discovery. "Furthernore,
the present inventors have also carried out a painstaking study with the
obj ective of developing "highly active and highly safe drugs which can
suppr ess thamaarck prot 8¢ npEblinck- AFPTELY omramsif @anofuppprbssphoytydt oxi city

brought about by. the | oi rotein, and .th have, di scovered t hat
nitrogenfggﬁghi'ﬁﬂfqégagcﬁﬁ "%%ﬂp%ﬁﬂdgaﬁ&@éxﬁnlBUFg?aﬁﬁﬁﬁﬁmﬁﬁ i bitory
action i ff AIFhdimeanmd ik eidedi bwobdr fosamej on, and al so have a
fibrillar anyloid protein breakdown action and val uable as preventives or

renedi es for anyloidosis, exanple Al zheiner's di sease and type 2 di abetes.

pr esent iﬁﬁﬁﬁggdghéyﬂ%fﬂﬁﬂét%ﬁ%é&%ﬁé ted based on discovery. are for
D scl ose

The this herein are preventives or renedies for . Al zheiner's
di sease, or anyloid protein fibril-formation 10 26 May 2006 i nhibitors,
whi ch i nGhedepaeskaastioneibts ogaive ceatratipdngobet er opayhstakpaygnd, or

phar macol qgi cal | permtted salt thereof, as an active ingredient. Al so
di scl ose&tﬂléiryei %Y‘alﬂe et r OgeRcE bR aiti naeﬁﬁg-gf’bﬁgyIpr‘?ﬂé?r}tv’g‘{?%egr.v\hi ch -

possess gfageldiicrd g6PUPR1zheimer's disease which have powerful
activity and are highly safe, and they have discovered

that nitrogen-containing heterocaryl compounds have an
outstanding action in inhibiting the lowering of MTT
reduction capacity and in inhibiting. long-term
potentiation impairment in the hippocampus, and are

useful as preventives or remedies for Aliheimer's
disease. The present invention has been perfected based

on this discovery.

Furthermore, the present inventors have also carried out -
a painstaking study with the objective of developing
highly active and highly safe drugs which can suppress
amyloid protein fibriil-formation and can suppress
cytotoxicity brought about by the amyloid protein, and
they have diécoveréd that nitrogen-containing heterocaryl
compounds have an outstanding inhibitory action in terms
of amyloid.-protein fibril¥formation, “and also have a
fibrillar amyloid protein Dbreakdown action and are
valuable as preventives or remedies fdr amyloidosis, for
example Alzheimer's disease and type 2 diabetes. The
present invention has also been perfected based on this

discovery.

Disclosed herein are preventives or remedies for

Alzheimer’s disease, or amyloid protein fibril-formation

10




In a first aspect of this invention, there is provided preventives or-

remedi es for Al zheinmer's disease whi-ch contain, as an act izggdé)n%;ogdi ent,
- at | east one nitrogen- containing heteroaryl conpound represente y the
follow ng general fornmula (1). 1 GZ2 1 OH R2 [where RL and R2 each

~independent,ly represent a hydrogen atom or ‘a Cl1_6 al kyl group, Z1 and Z2
each i ncfé"g"elﬁ%é:ﬁll{)sy r ephésknt léloaﬁ}"&eogeﬁht at dARStCl-®al kpitygegen: Cl-6
al koxy @opitR.inhaly0- Gl aldot 9r ouR, hal ogen Z3 represents a Cl1 6
al koxy group, nelrggapto gr oupﬁ',L Cl-%mp% C31/"Ith(|9]g g?géggg%?n%ﬂglé?g 5 nono- or
~di - C1- 6 PEFIVILERIING 2 Lr diysremyidr avsy agr auriore hialopgedi atiom Z4 and Z5 each
i ndependently represent a hydrogen atom or hal ogen. atom and A represents
a group of formula (1l1) to (VI) below 26 May 2006 Z3 represents a Cl-6
al koxy qr.oup, . nercapto gr oup, C1_6 alkylthio group, am no group, nono- or
di C1- 6 2aSRy IHRATO S oliprenpdegRy Mirtginy - grtioyiening ohpt @goanyl 75 each
indepen@@@gwtgegge%ggkhaplg%gr Qge . .ar en atom and A represents
a group of formula (I1) to Vle) bgpg\%ﬁ%g%g!}}%%gm% ~RO N \ Nor -fo

In a first aspect of this invention, there is provided
preventives or remedies for Alzheimer’s disease which
ICOntain, as an active ingredient, at least one nitrogen-
containing heteroaryl compound represented by the

following general formula (I).

1 74 il o

E\*‘j\ i

IR ~AN /L/ ®

hy Y
R R? |

[where

1 2 . '
R* and R® each independently represent a hydrogen atom

or a Ci-¢ alkyl group,

Z' and %? each independéntly represent a hydrogen atom,
C?ﬁ alkyl group, Ci-6 alkoxy group,'halo—cbﬁ alkyl group

or halogen atom,

. | .
Z” represents a Cks alkoxy group, mercapto group, Cj-¢
alkylthio group, amino group, mono- or di-Ci-¢ alkylamino

group, hydroxy group or halogen atom,

2 - L
z® and 2° each independently represent a hydrogen atom

'or_haldgen.atom, énd
A represents a group of formula (II) to (VI} below.

11




N (where R3 represents a hydrogen atom Cl1_6 al kyl group, Cl_6 al koxy
_group, nercapto group,. Cl1L.6 alkylthio group, am no groupzsm@RE2008"

- di-Cl-6 al kyl ami no group or hydroxy group, R4 represents a hydrogen atom
or. nitro group, R5 represents a hydrogen atomor Cl_6 al kyl group, 12 26
May 2006 R6 represents a hydrogen atom Cl1_6 al kyl group, Cl_6 al koxy
group, nercapto group, Cl1 6 alkylthio group, amno group, nono- or di-Cl-6
al kyl am no group or hydroxy group, R7 and Re each i ndependently represent
a hydrogen atom Cl_6 al kyl group, Cl 6 al koxy group, nercapto group, Cl 6
al kyl thi g group, amino group or mono- or di-Cl 6 alkylam no g%oup, RO
represet's BeRACTRIRYR (Foapal&p=y HXOKE: giGE AP trer ¢aptld: glawp, C1 6

al kyl t hi : ] gr 109 mIhoClef alkyl am e gnaypoor hydroxy
group, 5%’ éﬁgﬂ¥gqgggﬁﬁ n epé%g%ﬁ§?§'r%pPgseﬁt alhyé%bSénygﬁon10C1_6 al kyl
group, Girdumal kodrgryuprowdl &r dikldgdm oageoup, or nono- or di-Cd _6 '
al kl am no group)], or pharnmacologically permtted salt thereof. In a’

second agpect of this_invention tﬁg;e IS grov'ded nitrogen— ont ai ni'ng -
het er oary| ¥t i ¢at Pock Féﬁﬂ%§%ﬁ¥%ﬂl TERECFBRFO ngY GERET Rl 3FGFul a (VI 1)
72 1 Mo NHH M Radithesga R and R2 each independently represent 'a
hydr ogen ‘ :

'A represents a group of formula (II} to (VI) below

ila




atomor Cl_6 al kyl group, Z° and Z2 each independently represent a hydrogen
atom Cl1 6 al kyl group, Cl 6 al koxy. group, hal ogen at om okg @ﬁgpzuﬁﬁ 6 -

- alkyl group, . 26 May 2006 Z4 and Z5 each independently represent a
hydrogen atom or hal ogen atom and A represents a group of fornula (I1) to
(VI) below RO RO N-Nor ~N M( here R3. represents a hydrogen. atom Cl1-6
al kyl .group, Cl1_6 al koxy group, mnercapto group, C176 al kylthi o group,

am no- group, nmono- or di-Cl_6 al kylam no group or hydroxy group, R4
represents a hydrogen atomor nitro group, R5 represents a hydrogen atom or
Cl-6 al kyl group, R6 represents a hydrogen atom Cl1-6 al kyl group, Cl-6

al koxy group, nercapto group, ClL 6 alkylthio group, am no group, nono- or
di -C1.6 al kyl am no group or hydroxy group, R7 and R8 each independently
represent a hydrogen atom Cl1 6 al kyl group, Cl_6 al koxy group, nercapto
group, Cl-6 13a 26 May 2006 al kylthi o group, am no group or nono- or

di -Cl1-6 al kylam no group, RO represents a Cl_6 al kyl group, Cl_6 al koxy
group, nercapto group, CL 6 alkylthio group, am no group, nono- or di-Cl-6
al kyl am no group or hydroxy group, and R10 and Rl11 each independently
represent a hydrogen atom ’

R9
_ N=N
N/'\N or  — >-—
. N

HTO Rﬂ

twheré

R® represents a hydrogen atom, Ci_¢ alkyl group, Ci_g
_alkoXy group, mercapto group,. C;—¢ alkylthio group, amino
group, mono-~ or di-Ci.s alkylamino group or hydroxy

group,
R? represents a hydrogen atom or nitro group,

R® represents a hydrogen atom or Ci.¢ alkyl group,

12




Cl 6 al kyl group, Cl-6 al koxy group, Cl1_6 al kylthio group, or nono- or
di-C1_6 al kylam no group)]., or pharnmacol ogically perm ttegpaliget her eof.

- Ina third aspect of this invention, there is provided pyrimdine

derivatives which are represented by the follow ng general formula (VIII1),

.or pharmgcologically permtted salts thereof, (where Rl and R2

respect Vel YeRERFSHeFep@ndBrelrpgeapr etkemt «L£1-hydrddgdn atrompor Cie6 al kyl

: Al kyl .al k :
mer capt & Geadn O Clce BERYTERD Hrbhh, GiF ietr e HBREE ormafocy & 0

al kyl amarougy, ouponb—-hydr oxgli—giQupalaglakbnbepgesapt soa ChyBrakloxy group
or a halogen atom. 13b 26 May 2006 In a fourth aspect of this invention,
‘there | §"pP8vi ded an Al zheimer's di sease preventive or renmedy which
contains, as an active ingredient, a nitrogen-containing hereroaryl

derivatiye according to the second or the third aspect, or

phar mac& ogheal yepehniindspesulant hherepfesént aaf ifydragpecatomr, t his
i nventipn, t i vi ded |loid protein fibril-formation inhibitors
Ofkie 1A, | SRSV, €60, ARG G PERE 7 BertlRtor | LT,

whi ch -cont-ai n tive’ingre - ¢t ai ni ng
het er oarykytohpoundroapy, esenhbito by girb@pf old oW Rgngeneresd  feorapla (1) Z1 zZ4

I_ N A\ Ngll%;'la%%n% gchl;eug,

. R’ represents a C; alkyl group, Ci alkoxy group,
mercapto group, Ci-¢ alkylthio group, amino group, mono-

or di-Cj-¢ alkylamino group or hydroxy group, and

R and R' each independently represent a hydrogen atom,
Ci-¢ alkyl group, Ci.¢ alkoxy group, Ci-¢ alkylthio group,
or mono- or di-Cj.g alklamino group)], or pharmacologically

permitted salt thereof.

In a second aspect of this invention, there is provided
nitrogen-containing hetercaryl derivatives represented by

the following general formula (VII)

z _Z '
Esfj/ Zi<¢>722
R l | - I
HO | 'i‘ | OH

R R -

[where R' and R® each independently represent a hydrogén

atom or C;.¢ alkyl group,

2 and z? each independently represent a hydrogen.atom,
Ci-¢ alkyl group, Ci-¢ alkoxy group, halogen. atom or halo-
Ci-s alkyl group, |

13




[where (1) Rl and R2 each independently represent a hydrogen atom or a.

~ Cl-6 alkyl group, Z1 and Z2 each independently represent a oB\wgX atom

- Cl-6 alkyl group, Cl_6 al koxy group, halo-Cl_6 al kyl group -or “hal ogen
atom Z3. represents a Cl 6 al koxy group, nercapto group, C1L 6 alkylthio
group, am no group, nono-- or di-Cl_6 al kylam no group, hydroxy group or

hal ogen ate 4 san e nt ent dr ogen atomor a
~hal ogen a?og$n§n5ﬁ1%§§§% %ggegggggﬁ%ﬁ pr%yen %ggéggbu Qg‘?d?nu ] (II) to:
(VI) bel ogcNeplogepwhépa, . RBdr epresents a hydrogen atom C1-6 al kyl group,
Cl 6 aIkoxy group, ner capt o group, Cl-6 al kylthio group, am no - group,
nono- %I-Cl 6 %g am no oup or h dro§¥ oug R4 represents a
hydrogen tBﬁPB?SﬁP 0 99585 RS ey e ﬁyﬂ n kel or C1 6. al kyl
group, R6 represents a hydrogen atom Cl1_6 alkyl group, Cl1_6 al koxy group,
mercapto group; Cl-6 alkylthio group, amno group, nono- or di-Cl_6 :
~al kyl ami no groupsor hydroxy group, R7 and R8 each independently represent
a hydrogen atogﬁ\ Cl 6 al kyl groupﬂ Cl -6 al koxy group, nercapto group, Cl-6
aIkyIthro gr oy ﬁnlno gr oup

QL or dr Cl 6 Nanuﬁb group, 13d
/'n\’,//'\ (i /I\ am ﬁ ™ |

.R4 . £y

R o

(where : A . S ' .

'R3‘repre8ents a hydrogen . atom, Ciig- alkyl group, Ci-g
alkoxy group, mercapto group, Cj-¢ alkylthioc group, amino
group, mono- or di-Ci.¢ alkylamino group or hydroxy

group,

R* represents a hydrogen atom or nitro group,
' R® represents a hydrogen atom or C;-¢ alkyl group,

RS represents a hydrogen atom, Cj-g alkyl group, Clsl
alkoxy group, mercapto group, C;-¢ alkylthio group, amino
- group, mono- or di-C;¢ alkylamino group or hydroxy

group,

7- . . . ) R .
R’ and R® each independently represent a hydrogen atom,

Ci-s alkyl group, Ci.¢ alkoxy group, mercapto group, Ci-e

13a




26 May 2006 RO represents a Cl_6. al kyl group, Cl1_6 al koxy group, nercapto
group, C1 6 alkylthio group, am no group, nono- or di 'C1'62%|1\{%()1 e group
- or hydroxy group, and and Rl11l each independently represent a rogen atom
Cl-6 al kyl group, Cl-6 al koxy group, Cl-6 al kylthio group; or nono- or

di -Cl1-6 al kyl-am no group)], or a pharmacologically permtted salt thereof.
In a sixth aspect of this invention, there is provided anyloid, protein
fibril-formation inhibitors which contain, as an active ingredient, a -

ni t r ogen- i,,d ng roaryl. derivative according to the second or the

t hird as{)@&&ﬂr&phggﬁégbl o&%‘éanlol y Perftt &4 sé’ﬁncg_her%’éf. dlsﬂ‘ﬁ Itfer, in one
enbodi merd] kyamngsd gheneonpounds (1), the nitrogen-containing heteroaryle
derivatives of the follow ng general formula (VII). bel ow or general.
formula (M 11) below|3e 26 May 2006 (VII1). OH' are novel conpounds. In
the abové®f oFfiBF&8SNRE, ™2, CR8, FAKYIz2 9rzoip.75 Gapd Alkieave oOUPane

meani ngs n?esrc'%ﬁfﬁé? ﬁ&?p ZGCrhep‘rEl . - }fﬁé or..a hal ogen
atom The "Cl-C6 a? y ’grohﬁ" ggﬁg%gégb f%G’R%L 3%&8&%6 Eﬁgo R8, R9,
R10, R110x7iaH-Z1lorlamiencClgrcipaldeylhypdrdtpngodupt hend Cl- C6 al koxy
group"” denoted by R3, R7, R8, RO, Z1, Z2, Z3 and Z6 may be, for exanple, a
nmet hyl , - ehyl fopyl . isopropyl, hutyl, isobutyl, s-butyl, t-butyl,
pentyl , - % methY| ut ﬁécw%%fe}ﬂﬂr%{ﬁrﬁly FIREFHPBUL§1 BYIIOICi AECRYI propyl
}, 2- g'h rr:smyat mluqamz' .gPedp, e[t BYKBROPYrouls,etdly) PEPRYL eh DX Ykouip,

-metr en , 2- : :

, _y %r y mono- or di-Ci.g alkylamino group) 1, or

pharmacologically permitted salts thereof.

In a third aspect of this invention, there is provided
pyrimidine derivatives which are represented . by the

following general formula {VIIXI}, or pharmacologically

permitted salts thereof,

R3

T

| F VI

Tm

{where

R' and R? respectively and independently represent a

‘hydrogen atom or C;¢ alkyl group,

R’ represents a hydrogen atom, ¢Cj;-s alkyl group, Ci-e
alkoxy gtroup, mercapto group, Cig alkylthio group, amino
group, mono- or di-C-¢ alkylamino group or hydroxy.

. group, and

YA represents a CL{falkoxy“group or a halogen atom)f
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thyIpenIyI -3-net hyl pentyl, 4-nethyl pentyl, 1,1- dinethyl butyl,

2- dlnethylbutyl 1, 3-di net hyl butyl-, 2, 2-di net hyl but yl , 26 May 2006

, 3-di met hyl butyl, 3,3-dinethylbutyl, 1-ethylbutyl, 2- ethylbuty

1, 2- trlnethylpropyl or 1,2,2-trinethyl propyl group. Excepting the al kyl
oup and the alkyl portion of the al koxy group in the definitions of Ri,

1,
-2
1,
gr
R2, R3, R9, R10 and R11, and the alkyl portion of the al koxy group in the
definitions of R6 and Z3, it is preferably a Cl1_4 al kyl group, nore
pr ef er ablon &iﬁﬁﬁh@h aspethy lo FAOranids gﬂdehglggrtkﬁg gr %:Eﬁég% group. 26
May 2006 The al k group and the alkyl portion of t 5] Sic) group
in the défini% Jr%‘%%‘“%ﬁr Rl afldsresar e pysvesindriatsl y @rrreirlemledgr eftrhiwh group
The al kylkegl in_.t e o] pref er abl 5, al group,
nor e preferggﬁgsa §K%£ &ﬁi%%ogB%Eeggehsfuﬁ o e ?Qﬁ%ﬁ%i Hﬁyethy
propyl oheﬁ§69ﬁ@pyl dgrnwmtlﬂée &dd@&dingtlﬂm1 ohet heeabk@XyYoBr QU i N t he
def|n|t| B gf FB | greferably ﬁ -4 al kyl Eroup and nore preferably a
CL 3 al kyl §roup™ H¥e" al kAt poP PGWaSPlPHécé k¥xy BeHoptiedt hesadefinition
of R6 istheeberably a Cl_3 alkyl group, and nore preferably a methyl or
ethyl group. The alkyl group in the definition of RO is preferably a Cl1_5
al kyl group, nore preferably a C2 4 alkyl group and still nore preferably
an et hyl 1 pr;0 S I butyl o The al Kyl portion of
t he al koxy ag?%ﬁgj?nggﬁg¥5e5§%|€w%% og%ﬁét §%r é ]§£I§ a PECYA gy |
grouF, El®¢@fBrabéynafnhrhy#goeﬁhyh?ﬁrrbuiMht@EQuPhlﬁﬁanE@aggrt|cular a
utyl groupapsT y up an t he_al kyl portion of the alkoxy group in
t he defﬁﬁ%t?%nggt?bé dn% FORED aﬁﬂ:p¥%$%¢abh? aitrogen-containing

heteroaryl compound represented by the following general

formula (I)

1 74 vl 2
W
COSA A M
e e
R! R2

[where

1 .
R' and R® each independently represent a hydrogen atom

e

or a Ci.¢ alkyl group,

. :
z' and Z? each independently represent a hydrogen atom,
Cls alkyl group, Cj;-¢ alkoxy group, halo~C15 alkyl group

. or halogen atom,

3
Z” represents a Cig alkoxy group, mercapto group, Ci-¢
alkylthio group, amino group, monc- or di-Cj;.g alkylamino

group, hydroxy group or halogen atom,

.2* and 2° each independently represent a hydrogen atom
or a halogen atom, and ‘ ' '
13c




Cl_3 al kyl group. The al kyl portion of the alkoxy group in the definition
of Z3 is preferably a Cl1_3 al kyl group. The "hal ogen atont ok R4
definitions of Z', Z2, 7Z3, Z4, Z5 and Z6 is for exanple a quorlne
chlorine, bromne or iodine atom preferably a fluorine or chlorine atom
and in particular a chlorine atom 26 May 2006 The Cl -6 al kyl portion of
"the "hal 0-Cl-6 al kyl group™ in the definitions of Z' and Z2 is the sane as
in the cage, ' o] e, dit,h I portion is ‘the
same as. {her PR S0gh 4Ten hoe f EXOra oa At elthe T horamethyl |
difluoronethyl, trifluoronmethyl, chloronethyl, dichloronethyl,
trichloronethyl 41- quoroethyI, 2- Iuoroethyl 1,1- difluoroethyl, 1, 2-
difluoroethyl,hzichloroethyl, 2-C oroethyl 1, 1 di chl or oet hyl and

1, 2-di chl or oe group,. wi t hREhe Af | uor onet hyl | orBfret hyl |
trifluoronethyl, chlor@gethyl, |§?Lg;?nethyl tr| hl dronet [y}, 1-

fl uor oet hyl hl or'0¢t hyl ing ( Peferr the
trifluoronethyl{group further preﬂ&rre The Cl16 al portion -of the

"Cl1_6 al kyl t hi okgroup” in, the definitions ofs R3, R6 R7 R8, R9, R10, Rl1
and Z3 is the sane as the C1_6 al kyl group above, and exanples are

met hylthi o, ethylthio, propylthio, isopropylthio, butylthio, isobutylthio,
s-butylthio and t-butylthio. Excluding the alkyl portion of the thioalkyl
group in the defipftions of R3, R6, Rio, R and Z3, a Cl_4 alkyl- thio is
preferred, nore prgferably the nethylthi SN ethylthio group, and in
particul ar " the thio groupr Wt the al kyl- portion of the

t hi oal kyl group lin the d&initions of R1OMD R11 and z3, this is
preferably a Kyl group, with theR s hi o group

{where

R® represents a hydrogen atom, Cj.¢ alkyl group, Ci-g
alkoxy group, mercapto group, Cj_¢ alkylthio group, amino
group, mono~ or di-Cj¢ alkylamino group or hydroxy

group,
R? represents a hydrogen atom.or nitro group,
R® represents a hydrogen atom or C;-g alkyl group,_

" R® represents a hydrogen atom, Cj.¢ alkyl group, 'Ci-s
alkoxy group, mercapto group, Ci-s alkylthio group, amino
group, mono- or di-Cig alkylamino .group or- hydroxy

- group,

R’ and R® each independently represent a hydrogen atom,
Ci-e alkyl group, Ci-¢ alkoxy group, mercapto group, Ci-s
alkylthio group, amino group oxr mono- or di=Ci

alkylamiho group,

134




being particularly preferred. The Cl-6 al kyl portion of the "nono- or .
di-Cl_6 alkylam no group” in the definitions of R3, R6, R56gﬁ§2586Ri0 R11
and Z3 is the same as the C1_6 al kyl group above, exanples berng the

met hyl am no, ethyl am no, propylam no, 26 May 2006 di et hyl am no, _
et hyl et hyl am no, net hyl propyl am no, diethyl am no, ethyl propyl am no and

di propyl am no groups. Except in the case of R3 and RO, the nethyl am no,
-ethylam no or dinethylamno group is preferred, with the nmethylam no group
particularly preferred. Wth regard to the nono- or di-al kylam no group in
the defipditi §es@ﬁt53;§”¢:_.’aﬁ15?ﬁ°' i-Cl-3 akkyl am ng group is
preferred, aﬁg nethylaninoag? di me yﬁ%ﬁ%ﬁgiggfhr%%g%x%br §%¥%d. Z3 is
pr ef er aBIefF RPEP grfdoxyCys oapkyCthdoaldaduphi amigi®@uproap, hydhoxy group,
nore preterably a_Cl. 2 al.koxy group Cl-2 al kylthi o group or hydroxy
gr oup, \%Ifrt rﬁacﬁysdrag%yaag'ﬁgﬁp- ME U YIEPRerErd%y. 3%t he case of the
conpoundiwof the present invention represented by general formula (1) or
(VI1) aB®esnd e Eakhownae pRiefef . S £AyBEoGEhe o) The
conpounds where R and R2 are each %dependently atf?lyhy(c)ﬁogen gt(’)m.or acClz2
al kyl gFeup 23V iTE Gnpdimdsahlieky Rroapd R2-aralkyhthbengabops, 3) The
conmpoungds WhgLELA iS arg repre d by forpula,(ll) (where R3is a
hydr ogen at om %1_5.%€kylgygﬁ?£3 a%gg&? F%XSr n%ﬁ%gpbﬁ'di- -3 8l kyl ani no
group, BharRdcolegachyliyogemnmatarmdosalitt ithegical), a group represented by
formula (111) (where R5 and R6 are each independently a hydrogen atom or
o C1_2 al kyl group), a group of formula (IV) (where R7 and Re are each
i ndependenal widehy UH9ER B0 s Chadellibh, 0 GHe 3:070HR od 0T Ml 2 (V)
ere -
amyloid = protein fibrii-formation inhibitors which

 contain, as an active ingredient, a nitrogen-containing
hetercaryl derivative according to the second or the third

aspect, or pharmacologically permitted salt thereof.

Further, in one embodiment, amongst the compounds (I},

the nitrogen-containing heteroaryle derivatives of the

folloﬁing general formula (VII) below

1
At
HO\/\ I/A\N \ | OHM[)
R! ;!;2

or géneralAformula (VIII) below
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R9 is a Cl 5 alkyl, Cl1 4 alkoxy or a C1_4 alkylthio group), 17 26 May 2006
or a group of fornula (V1) (where RLO and R' are each |nd9§3@%@ Moy 2

- hydrogen atomor Cl1_3 al kyl group), 4) The conpounds where a group of
formula (11)  (where R3 is a hydrogen atom Cl1 5 alkyl, Cl1 3 alkylthio or
nono- or di-Cl-3 al kylam no group, and R4 is a hydrogen atomor nitro
group), a.group of formula (11l1) (where R5 is a hydrogen atomand R6 is a
met hyl or ethyl group), a group FP formula (1V) (where R7 and R8 are.
hydrogen atoms), a group of fornu (V) (where RO isa Cl15 aIkyI ClL 4
al koxy or Cl_4 al kylthio group),

R11 are hydrogen 5) TRe=Ttonpounds Ais a group of formula
(1) (where R3 i hydffogen ¢ amno group, and R4 is a
hydr ogen atom or ni up) _4d ul a (Ml where RO is a
C2_4 alkyl or a butoxy groupj, 6 OKfou 1s a group of

formula (I1) (where R3is dn et hyl, propyl, isopropyl or-amno group and
R4 is a hydrogen atom or RRlis a hydroggh atomand R4 is a nitro group)
or a group of formula (V) (where RO is a C2_4 alkyl group), 7) The
conpounds where Z1 and Z2 are each independently a hydrogen atom or
para-position fluorine atom chlorine atomor Cl1_2 alkyl group, Z3 is a
met a- pos?%?o%oﬁ?arﬁﬂ?P@FBﬁﬁ (in the case of conpound (1)), or the hydroxy
group on the phenyl ring to which Z1 is bonded is in the neta-position (in

the case of compound (VII)) and -and ZS are hydrogen atonsé 18
In the above formulae, R!, R?, Rr3®, 2!, 2%, 2% 2° and A

have the same meanings as above, and 7,6 represents a Ci- -

C¢ alkoxy group or a halogen atom.

The “Cl;Cs alkyl group" denoted by RY, R?), R®, R®, R% R/,
R%, R?, R, R', 2! and %2, or the C;-C¢ alkyl pértion of
the "C;-C¢ alkoxy group” denoted by R}, R’, R®, R% 1Z%,
%2, Z° and 2° may be, for example, a methyl, ethyl,
propyl, isopropyl, butyl, iscbutyl, s—buty1; t-butyl,
pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
1,1-dimethylpropyl, 1,2-dimethylpropyl, 2,2-
dimethylpropyl, l-ethylpropyl, hexyl, l-methylpentyl, 2-
- methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,1~ '
dimethylbutyl, 1,2-dimethylbutyl,  1,3-dimethylbutyl,
2,2-dimethylbutyl, 2,3-dimethylbutyl, 3,3-dimethylbutyl,
i1-ethylbutyl, 2-ethylbutyl, 1,1,2-trimethylpropyl or

e’

1,2,2-trimethylpropyl group. Excepting the alkyl group
and the alkyl portion of the alkoxy group in the
definitions of R', R%*, R?> R®>, R' and R', and the alkyl
portion of the alkoxy group in the definitions of R® and
23, it is preferably a C;4 alkyl group, more preferably
a methyl or ethyl group, and in particular a methyl

group.
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26 May 2006 8) The conpounds where Z1 and Z2 are each a hydrogen atom or
para-position nethyl group, Z3 is a-nmeta-position hydroxy ggqmgdﬁm@ t he
case of compound (I), or the hydroxy group on the phenyl ring'to which Z1
is bonded is in the neta-position (in the case of conpound (VII)), and Z4

and Z5 e hydrogen atons. Taki t hese together, for exanple conbinations
of 2), a@j‘et@ nﬂr%ﬁlparaéldprﬁggrr%]d‘?YJArrBﬁﬁ&loPhe%fe OGP hEPEBNs, the

conbi nat joncpf dreuf) #Ad Blei sqckihilebnpreberread. Mupeower, 51p the case
~of the conpounds (VII1), there can be cited 1) the conmpounds where R and

R2 are eredferriehentamiiy]l oohyaklagergoeewm or C1_2 al kyl group, 2) the
conpounds where R1L and R2 are hydrogen atons, 3) the conmpounds where R3 is
a hydrogen atom Cl1 5 alkyl, C-3 alkylthio, nono- or di-Cl-3 al kyl am no
group dfhenablbydr gupup4dint hbecagrunds othese &8 is wréyskrHgep atom Cl_4
al kyl or am'go ﬂroug, 5) the compounds where R3 is an ethyl; propyl,

i sopr opyi-bradaf¥hodgretip, "I5C 2B REF DS @) Gihe ddipoudR MherRdZ6 i s a

Cl_4 al koxyr Or s IH@Li-BB -8t oy, Or pri m oand; onpounds
where Z6 is a net ﬁox% group, gt hoxy eg%u'p gfi o Iorione 3%%%5@5% ng these

t oget hergrdum - exdiys eatbybi patitaps off 2xhe 3lkaxip) gaodp7)inar eher ef erred.
ATONGSt NS ¢ SAMPLRAEONS: LR ARQMRNIAL 00,9 Ayy ) 20p ) and

more preferably a Ci-3 alkyl group.

The alkyl portion of the alkoxy group in the definition
of R® is preferably ~a C;-3 alkyl group, and more
preferably a methyl or ethyl group.

The alkyl group in theée definition of Rgris preferably a
Ci-s alkyl group, more preferably a C;-4 alkyl group and.
- still more preferably an ethyl, propyl, isobutyl, s-
butyl or t-butyl group. The alkyl portion of the alkoxy
group in the definition of R® is preferably a Cj_4 alkyl
group, more preferably a methyl, ethyl or butyl group,

and in particular a butyl group.

The alkyl group and the alkyl portion of the alkoxy
group in the definitions of R!? and R' are preferably a

- Ci-3 alkyl group.

- The alkyl portion of the alkoxy group in the definition
of 2> is preferably a Cis alkyl group.

The "halogen atom" in the definitions of 2z', 2?, 2%°, z%,
Zz° and 2°® is for example a fluorine, chlorine, bromine
or iodine atom, preferably a fluorine or chlorine atom,

and in particular a chlorine atom.

15




further preferred. The conpounds of the present invention of general
formula (1), (VII) or (MIII) possess. within the sanme nol egyhg.PodaRenolic
hydr oxy group, which is a weakly acidic group, and an am no group or

al kyl ami no group, etc, which is a weakly basic group, so they form
physiologically permtted salts when reacted wwth a conparatively strong
base or acid. Exanples of such salts are the salts with a base, such as

al kali mgtal - salfis. )y ket i Lhi ym.sall.; sediu etagsium salt,
al kal i ne eart A et giy' s:ﬁ;}? s@f?lll?eg?hgﬂ]erragrllqeasllou%q'ﬁsar%ltsl,@%a g?ﬁ%sgﬁt and
bari um s&he, defidnabinosacifd Zaknsl 7% ke tthe glane res saht theysihse salt,

argini ne_sa ornithine salt, glutamc acjid salt and asparti¢ acid salt.
The' ol kaPE hbtafeart vAraBhbr abpa:  PROBhP: REAPEER RETLGaPuPoal &),
Furt her mepe, semaMmiLstiRé hhe ogaht 5t NaBhvaci d Mimpraesad apkd salts

| i ke hydrohalide salts such as the hydrochloride, hydrobrom de and
hydr oi odf§BoreRethylirate, Péftnpspmedhydul phat etrphidypiamethnd car bonat e,

SU|phoni8h§8 gmé@% P lik%i%%ﬁo@%h@% %%ulphoggﬁé?loromet%%

trifluor omstkanes phonat'e,” et hanes:g'l Honat €, benzene- ]f’phonalt_e and
t ol uenestilpbooatieyl and Zailhomadatthdc) d 2Q 12@iMaypc2eRGhsdl,t s dyehk as the
acet at e, fgirlgrate and mal The hydrochloride, nitrate, sulphate and

at e.
phosphat &1 5 2OTRFERE} 1 ed. IVGS&S&QFF ere tHeeRsRIHEEL of t helpresent

I nvent i oaicﬁlp@lr@@@htvl phandece) sghcahl yrosen it egdrsapl s 9em gRkvates (such
as hydrates), then these too are included Wwthin the scope of the

i nvent i ohluqugmeishvl t o 5 befloflgbvensperlfi c exahphié&duotopeshyised
- chloromethyl, dichloromethyl, trichloromethyl, 1- ‘ f@
fluorcethyl and l-chloroethyl group being preferred, and
the trifluoromethyl group further preferred.

The C;¢ alkyl portion of the "Cy¢ alkylthio group" in
the definitions of R®, R%, R’, R®, R°, RY, R and 2° is
- the same as the Cj;¢ alkyl group above, and examples are
methylthio, ethylthio, propylthio, isopropylthio,
butylthio, isobutylthio, .s—butylthio and t-butylthio.
Excluding the alkyl portion of the thiocalkyl group in
the definitions of R?>, R®, R', R and 2%, a Ci4 alkyl-
thio is preferred, more preferabiy the methylthio or 'Jﬁa
ethylthio group, and in particular the methylthio group. - }

With regard to the alkyl portion of the thiocalkyl group
in the definitions of R} RS R, R and 23, this is
preferably a C;—3 alkyl group, with the methylthio group

- being particularly preferred.

The Ci-¢ alkyl portion of the "mono- or di-C;-¢ alkylamino
group™ in the definitions of R%, R% R7, R%, R%® R, RY
and Z° is the same as the Cis alkyl group above,

examples being the methylamino, ethylamino, propylamino,

16




- conmpounds, represented by aforesaid general formulae (1), (VI ) or (VIII).

The conpounds shown in Tables 1 to 5 have the fornul ae‘de(? %%6( 1) to
- (5) respectively. Wth regard to the abbrevi ati ons enpl oyed bel‘ow, M
nmeans the nmethyl group, Et neans the ethyl group, Pr neans the propyl

group, i @imaeBRsahifol SOPHRMHy BHAUP amBib ”Ea”%ettﬂ?ég'n%églg&g | Bu means

t he isobutyl group, sBu nmeans the s-butyl group ns t e “t-butyl
group, Pﬂl%]aﬁéaWhéopeﬁtpylgrgmﬁlamlneb(andadspt:hpyﬂlemyho groups.The

- conpoundgy @fnt he; f ol feneyal sormula r are the

same or diffrerent, rg‘g\ﬂeaq:gah rg)pf?esenta%dh r’og&ﬁ‘ at g‘ﬁﬁﬂﬂﬁmﬁﬁoll al kyl

group (@tbﬁb&mbﬂlq cRx dEi{e*amzllﬁzlﬁdsegth&psaﬁepﬁéfériééf ept thapdeeach

represent ﬂ" rogen atomor a nmethyl group, nore preferably, R', Ry and
y{

Rz are met s PLo8Hd WF@CPlﬁll%yPQ@@%ré?dz ( PHdtrer EQWIQ)] are
known cmounésm%%e 4107 di eXBRP i%nlﬂgméréugzqgﬁ)%hé‘l\ﬁ??

outstandlng ;action |l?)’nlnhlbltlngalo rin |on capacity

and in i%hi Bitiay LR | mparerent om dheCihi ppbkphguino a@ctomlpneylare val uabl e

as, A ZhgiBtc srodl SAe ABNANMINSS O LEERTh§RanXS™ fLed ,GomPound o
preferred.

z3 is preferably a C;_4-alkoxy group, Ci-a alkylthio group
or hydroxy group, more preferably a Ci., alkoxy group,
Ci-2 alkylthio group or hydroxy group, with a hydroxy

group particularly preferred.

In the case of the compounds of the present invention

represented by general formula (I) or (VII) above, the

following preferred compounds can be cited.

1) The compounds where R' and R® are each independently

a hydrogen atom or a Ci_, alkyl group,
2) The compounds where R' and R®? are hydrogen atoms,

3) The compounds where A is a group represented by
formula (II) (where R® is a hydrogen atom, C,.5 alkyl, Ci
3 alkylthio or mono- or di-C;_; alkylamino group, and R*?
is a hydrogen atom or nitro group), a group represented
by formula (III) (where R® and R® are each independently
a hydrogen atom or C;.; alkyl group), a group of formula
(IV) (where R’ and R® are each independently a hydrogen
atom or C;» alkyl group), a group of formula (V) (where

9 :
R™ i1s a Cj5 alkyl, Cj4 alkoxy or a Cj4 alkylthio group),

17




1-9 1-10 1-11 1-12 1-13 1-14 1-15 1-16 1-17 1-18 1-19 1-20 1-21
1-22 1-23 1-24 1-25 R RBRAHH.HH HH HH HH HyheHdbgHH HH
HH HH HH HH HH HH | - -

or a group of formula (VI) (where R! and R are each

independently a hydrogen atom or ng'alkyl group},

4) The compounds where A 1is a group of formula (11)
(where R® is a hydrogen atom, C;-5 alkyl, Ci-3 alkylthio
or mono- or di-Ci; alkylamino group, and  R' is a
hydrogen atom or nitro group), a group of formula (III)

~ {(where R’ is a hydrogen atom and R® is a methyl or ethyl
group), a group of formula (IV) (where R’ and R® are
hydrogen atoms), a group of formula (V) (where R® is a
- Ci-s alkyl, Ci.q alkoxy or Ci;-; alkylthio group), or a

group of formula (VI) (where R!® and R are hydrogen

T
I "
B ¥
o

atoms),

5) The compounds where A is a group of formula (II)
(where R® is a hydrogen atom, C;-4 alkyl or amino group,
and R* is a hydrogen atom or nitro group) o©or a group of

fqrmula (V) (where R® is a Co_4 alkyl or a butoxy group),

6) The compounds where A is a group of formula (II)
(where R® is an ethyl, propyl, iscopropyl or amino group 
and R* is a hydrogen atom, or R’ is a hydrogen atom and

R' is a nitro group) or a group of formula (V) (where Rg-, ,5

Vi

is a Cy4 alkyl group),

7) The compounds where %! and Z? are each independently
a hydrogen atom or para-position fluorine atom, chlorine.

atom .or Ci-» alkyl group,

73 is a meta-position hydroxy group (in the case of
compound (%)}, or the hydroxy group on the phenyl ring
to which 2Z' is bonded is in the meta-position (in the

case of compound (VII)) and

—

z? and %> are hydrogen atoms,

18"




H HHHHH H26 My 2006 zi 2223 24 HHHH3-0HHH M HHH 3-0H
HH Et HHH3-OHHH Pr HHH3-GHHH iPr HHH 3 OH behir, Bkl H H
- 30RHH iIBUHHH3-OHHH sBU HHH3-ORHH tBu HHH 3- HH OHH
HH3-O0HHH O HHH3OHHH Ot HHH3-OHHH OPr HHH3-OHHH
"GPr HHH3-OHHH OBUHHH3OHHH GBUHHH3OH. HH OsBu HHH
3-CHHH OBUHHH3OHHH SHHHH3-OHHH S\ HHH3-CHHH SEt H
H H 3- OgH HrHd2cbhnbbith@s Opnbrd NHME, B Hy 32 Odid hHaNN?ar@gElnH 3-OH HH

atom or para-position methyl group,

z° is a meta-position hydroxy group (in the case of
compound (I}, or the hydroxy group on the phenyl ring to
which 2! is bonded is in the meta-position (in the case

of compound (ViI)), and
z* and Z° are hydrogen atoms.

Taking these together, for example combinations of 2),
3) to 6) and 8) are preferred. Amongst these
combinations, the combination of 2), 6) and 8) is

further preferred.

Moreover, in the case of the compounds (VIII), there can

‘be cited

1) the compounds where R' and R? are each independently

a hydrogén atom or C;—» alkyl group,

2) the compounds where R’ and R? are hydrogen atoms,

3) the compounds where R® is a ‘hydrogen atom, CL5
alkyl, C;-3 alkylthioc, mono- or di-C;_3 alkylamino group

or amino group,

4) the compounds where R® is a hydrogen ‘atom, Ci_; alkyl

or amino group,

5) the compounds where R’ is an eth 1; ropyl,
_ Y propy

isopropyl or amino group,
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NVeEt HH H 3-OH HH 26 May 2006 1- 26HHNEt 2HHH3- OHHH 1- 27 HVe HHHH3- OHHH
1- 28MeMeHHHH3- OHHH 1- 290HVeMeHHH3- OHHH 1- 30HEt MeHHH3- OHHH 56 31402006
- 1- 31MeMeMeHHH3- OHHH 1- 32HMe- Et HHH3- OHHH 1- 33HEt Et HHH3- OHHH

~ 1- 34MeMeEt HHH3- OHHH 1- 35Et Et Et HHH3- O11HH 1- 36HVe Pr HHH3- OHHH

" 1- 37HEt Pr HHH3- OHHH 1- 38MeMePr HHH3- OHHH 1- 39Et Et Pr HHH3- OHHH

1- 40HVEei BY HHEBe OHbingdodd et | Phétki3- THHH s1- 42 MEVBOr BRI =@HHEroup,

1- 43Et Et Egr HHH3- OHHH 1- 44Hgt[?BuHHH3- OHHH 1- 45HEt BuHHH3- OHHH

1- 46Me Ve BUHRESDOHAFPY - 47 ECBL BH HRRR2 ERBH 32%48HMei BuHHH3- OHHH

1- 49MeMei BUHHH3- 011HH 1- 50HVES BUHHH3- OHHH 1- 51MeMes BuHHH3- OHHH

1- 52HMVet BuHHH3- OHHH 1- 53MeMet BuHHH3- OHHH 1- 54 HVE ORHHH3- OHHH

1- 55Me Ve OHHIHE: CRPRPAUBERIVETREIHIZORILPH @ methoxy group, ethoxry

group or chlorine atom.

Taking these together; for example combinations of 2),
3) to 5) and 7} are preferred. Amongst these
_ combinations, the combination of 2), 5) and 7} is

further preferred.

The compounds of the present invention of general
_formula, (I}, (VII) or (VIII) possess within the same
molecule a phenolic hydroxy group, which is a weakly
acidic group, and an amino group or alkylamino group,
etc, which 1is a wéakly basic group, so they form
physiologically _permitted' salts when reacted with a
comparatively strong base or acid. Examples of such
salts are the salts with a base, such as alkali metal
salts like the lithium salt, sodium salt and potassium
salt, alkaline earth metal salts like the magnesium
salt, calclum salt and barium salt, and amino acid salts
like the glycine salt, lysine salt, arginine salt,
ornithine salt, glutamic acid salt and aspartic acid
salt. The alkali metal salts are preferred (in

particular the sodium salt).

Furthermore, examples of the salts with an acid are.
mineral acid salts like hydrohalide salts such as the
hydrochloride, hydrobromide énd hydroiédide, the
nitrate, perchlorate, sulphate, phosphate and carbonate,
sulphonic acid 'salts 1like the methanesulphonate,
trifluoromethanesulphonate, _ethanesulphonate, benzene—

sulphonate and toluenesulphonate, and 'carboxylic acid

20
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1- 57MeMeWeHHH3- OHHH 1- 58HVEOEt HH. H3- OHHH 1- 59MeMe OBt HHH3- OHHH
1- 60HVBOPr HHH3- OHH- H 1- 61MeMeOPr HHH3- OHHH 24 26 May 2006 4 R2HMRigPr HHH
. 3-OHHH 1- 63MeMeQi Pr HHH 3- OHHH 1- 64HVeSHHHH 3- OHHH 1- 65HEt SHHHH "3~ OHHH

1- 66MeMeSHH . HH 3- OHHH 1- 67Et Et SHHHH 3- OHHH 1- 68HVeSMeHHH 3- OHHH

1- 69HEt SMeHHH 3- OHHH 1- 70MeMeSMeHHH 3- OHHH 1- 71Et Et SMeHHH 3- OHHH

1- 72HVe SER HHH SUCHHIRSL - YRReRESSEEREH EWMHRRte 72PN REEZAMS -3- OFRE

1- 75HEt 1-7 2HH - 1- t - H 1- 78HWe
NN S PR T TOREMERENE R 5 G T BOHVENREPEPT T LRk o

1- 81 Ve Mabivede+ i 3- OHHH 1- 82HVENMEEt HHH 3- OHHH 1- 83MeMeNMeEt HHH -3- OHHH
1- 84HMeNEt 2HHH 3- 011HH 1- 85MeMeNEt , HHH 3- OHHH 1- 86HHHH2- Me2- M2 3- OHHH

1- 87HHHH4- Me4- M 3- O1L1HH

‘ Moreover, where the compounds of the present invention

and their pharmacologically permitted salts form
solvates (such as hydrates), then these too are included

within the scope of the invention.

Tables 1 to 5 belqw give specific examples of preferred
compounds represented by aforesaid general formulae (I},
(VII) or (VIII). The compounds shown in Tables 1 to 5
have the formulae denoted by (1} to (5) respectively.

With regard to the abbreviations employed below, Me
means the methyl group, Et means the ethyl group, Pr
means the propyl group, iPr means the isopropyl group,
Bu means the butyl group, iBu means the isobutyl group,
. sBu means the s-butyl group, tBu means the t-butyl
group, Pn means the pentyl group and Hx means the hexyl

group.

The compounds of the following general formula

[where Rf, RY and R® are the same or different, and each
represent a hydrogen atom or a C;4 alkyl group
(preferably R*, RY and R* are the same or different, and
each represent a hydrogen atom or a methyl group; more

-

, RY and R* are methyl groups), and n is 1

X

preferably, R
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1- 88HHHH4- Ovk4- OVe 3- O11HH 1- 89HHMEH4- Me4- Me 3-0HHH 1- 90HHMe . H5- CF35- CF3
© 3-OHHH 1- 91HHEt H4- Me4- Me 3- OHH. H 1-92HHPr H4- Me4- Me 3- mHH26May2006 ‘

- 1-93HHI Pr H4- Me4- M 3-OHHH 1- 94HHBUH4- Me4- Me 3- O1L1HH 1-95H . H BuH4- Me4- Me
3- OHHH 1- 96HHsBuH4- Me4- Me 3- OHHH 1- 97HHt BuH4- Me4- Me 3- OHHH 26 May 2006

1- 98HHOHH4A- Me4- Me3- O11HH 1- 99HHSHH4- Me4- Me3- OHHH 1- 100HHSMeH4 - Me4- Me3- OHHH
1- 101HHSEr HAZ Mede iveiBe it H 1) 10 2 HidH? KA olvied - MeRpOhlhitls - (see, for

1- 103HHNHMEHA - Me4- Me3- 04HHNMe2H4 - Me4- Me3- OHHH

1- 105HHNREETRRA S M4 J%@%MGP 106 HHNEY 2 HRORES S Rie 3-2BHHIP Y-S ASHMHHE - OVEHH
- 108H-MaLkhiGr Mt Hi i1 9Lk . HHiGQbag 102 10HPr bipbG-dRHH on
1-111HH Pr HHH3- OMeHH 1- 112HHBUHHH3- OVveHH "1- 11 3HHOHHHH3 - OveHH

1- 114HHHERPBCOEY HHand] 1 3HHVERHHP I0E A 11T R6 HEEPRIEHReOEt HEn  the

1- 117HPLEEE: CRLE, 1- 1A8HHOIE - GBL FH 0 R BUHB 8 e o

disease preventives or remedies.
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1- 120HHHHHH3- OPr HH 1- 121HHVeHHHS- OPr HH 1- 122HHEt HHH3- OPr HH

+ 1- 123HHPr HHH3- OPr HH 1- 124HHOr HHH3- ORr HH 1- 125HHBUHHHS- OPr iy a0 2006

. 1- 126HH. OHHHH3- OPr HH 1- 127HHHHHHS- SHHH 1- 128HHVEHHH3- SHHH

1- 129HHEt HHH3- SHHH 1- 130HHPr HHH3- SHHH 1- 131HHOr HHH3- SHHH 1- 132HHBUHHHS- SHHH
1- 133HHOHHHH3- SHHH 26 26 May 2006 1- 134HHHHHH3-Site HH 1-135HHMVe. HHH3- SMe
HH 1- 136HHEt HHH3- SMe HH 1- 137HHPr HHH3- SMe HH 1- 138HHOr HHH3- SMe HH

1- 139HHBUHHH3- SMe HH 1- 140HHOHHHH318RE® H 1- 141HHEt HHHB- SEt HH

1- 142HHPr HHH3- SEt  HH 1- 143HHOHHHH3- SE HH 1- 144HHEt HHH3- SPr HH.

1- 145HHPr HHH3- SPr HH 1- 146HHOHHHHS- SHY HH 1. 147HHHHHHS- NH2 HH

1- 148HHVEHHHG- N112 . HH 13140HEL HBE\NHD H&i/n\ Z50HHPT HHH3- NH2 HH

N
S T T
clj;zgﬁggﬁo_ R! R?> R® R¢ Z' z® Z® Z* Z°
1-1 H H H H H H 3-00 H H
1-2 H H Me H H H 3-8 H H
1—3 H H Et H H H 3-0H H H
1—4 H- H - PIr H H H 3-8 H H
1-5 = H H iPr H H H 3-0H H H
1—6 H H Bu H H H 3-00H H H
17 H H iBu H H H 3-0H H H
1—8 H H s H H H 3-0H H H
-9 H H thu H H H 3-0H H H
1-10 H H O H H H 30 H . H
1-11 H H OMe -H H H 3= H H
1-12 H H 0t H H H 308 H H
1-13 H H O0r H H H 3-8 H H
1-14 H H 0iPr H H H 3-0 H H
1-15 H H 0Bu H H H 3-8 H H
1-16 H H 0iBu H H H 3-8 .H H
1-17 H H 0Bt H H H 3-00 H H
1-18  H H  0iBu H H H 30 H H
1-19 H H S8 H H H 3-0H H H
-0 H H SMe H H H 3-00 H H
1-21 H H S&t H H H 3-0H H H
1—22 H H M, H H H 3-0H H H
i-23 H H NMe H H H 3-0(H H H
'1-24 H H NMe, H H H 308 H H
1-25 H H H H H 308 H H

NMeEt
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1- 151 HHOHHHH3- NH2 HH 1- 152HHEt HHH3- NHVe HH 1- 153HHPr HHH3- NHVe HH
1- 154HHOHHHH3- NHVE HH 1- 155HHEt HHH3-"NHEt  HH 1- 156HHPr HHH3- Niffta+bog
. 1- 157HHOHHHHB- NHEt HH 1- 158HHHHHHB. F HH 1. 159HHHHHHB- O HH 1o 1ot HHHB- F
HH 1- 161HHVEHHH3- O HH 1- 162HHPr HHH3- F HH 1- 163HHPr HHH3- O H
1- 164HHO HHH3- F HH 1- 165HHi Pr HHH3- A HH 1- 166HHBUHHH3- F HH 1- 167HHBUHHH3- O -
HH 1- 168HHOI | HHH3- C1 HH 1- 169HHHHA- F4- F3- OH 6. F6-F, 27 26 May 2006
1- 170HHHHAl T8 - 0 Hore-B1 6- Bt 1- 1H1 HHVEHY- FAHE3- G0 6HE
1- 172HHVEHE—@Y 4- Q13- OHAMedl 6E0  1-H73HHHIEIOR2 HHBE OHH —HDHL- ]H4HI\/EHI\IO, HH3- OHH H

-1- 175HEt HN{2 b#Ai3- Ogldl H 1M8176MFMEHN@HI-B H H ﬁ—l?%EfD H % HHS. H H
HPr NOZE

80 H3- OHH H
T 181r4 P TR o1 OHH]us”g“WEt RO P H
| 130 H H H .H 3-0 H H
1-31 Me Me Me H H H 3-08 H H
1—-32 H Me -Ei H H H 3—0 H H
1—-33 H Et Et H H H 3-8 H H
1—34 Me  Me Et H H  H 3-0H H H
1—35  Et Et Et H H H 308 H H
1—36 H Me - Pr H H H 3~ H H
137 H Et Pr - H H H 3-08 H H
1—38 Me Me Pr H H H 306 H H
1—39  Et Et Pr H H H 33— H H oy
1-40 H Me iPr H H H 3-8 H H J
1—41 H Bt  iPr H H H 3-00 H H
1—42 Me Me iPr H H H 3—-0 H H
1—43 Et Et  iPr H H "H 3-08 H H
1—44 H Me Bu H H H 300 H H
1—45 H Et Bu H H H 3—0 H H
1—46 Me Me Bu H H H 30 H H
1—47  Ei Et Bu H H H 3-00 H H
1—48 H Me iBu H H H 3 H H
1—49  Me Me iBu H H H 3—08 H H
1-50 H  Me sBu H H H 3-0 H H
1-51 Me Me  sBu H H H 3—0F H H
1—52 H Me  1iBu H H H 3-0M H  H
1-53 Me Me tBu H H H 38— H H o
1-5¢ H Me OH. H H H 3-8 H H \}
1-55 Me Me OH H H H 3-8 H H
1-56 H Me OMe H H H 3-8 H H
1-57 'Me Me OMe H H H 3-8 H H
158 H de 0B H H H 3-8 H H
1-5 Me Me OBt H H H 3-8 H H
1—60 H  Me orr H H H 3-0i H -H
1—61 Me  Me ofr H H H 3-8 H H
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1- 182HHBUNO, HH3- OHH H 1- 183HHOHNO2HH3- OHH H 1- 184HHWNO2HH3- ORH H

1- 185HHOEL NO2

- 1- 188HHOBUNOZ

1- 191HHSEt NO2

HH3- OHH
HH3- OHH
HH3- OHH

H 1.
H 1-
H1

- 186HHOF t NOZHH3- OHH H 1- 187HHO Pr NGRS, s3dd H-
189HHSHNCRHH3- OHH H 1- 190HHSMeNORHH3- OHH H
- 192HHNR2NCRHH3- 011H H 1- 193HHNHVENOZHH3- OHH H

1- 194HHNMD2NO2HH . 3- ORH H 1- 195HHNVBEt NO2HH3- OHH H 1- 196HHNEt 2NCRHH3- OHH H

1- 197HHPNHHH3- OHH H 1- 198HH3- IVEB

1- 200HHHHHFA®2NHVERH H He201 e
1- 203HHI\/EIHHIﬁ3 NHEMe H HM&- 204HPE HHH3- FHEH 1- Z5HH8-PB- GiH H 2B 26 May 2006

1- 206 HHSPs
1- 209HEt SPr
1-212—H|ves|1Ff
1—66
1—67
168
1—69
1-70
1—171
1—172
1—-173
1—T74
1—175
1—76

1-77

1—178
1—179
1-—80
1—81
1—82
1—83
184
1—8%
186
1—-87
'1—88
1—-89
1—90
1-91
1—92
1—93
1—94
1—95
1—96
1—97

H3- HHH
HH3- BHHH B
Me

Et
H
H
Me
Et
H
Me
H
H
Me

Et
H

=
(57)

aliolofofofoRoRuliu R R ol R e

oo

o Nbe H1 1 300 b S T

HH 1- 207HHSPr HHE3- OHHE 1- 2G§HVe $RoiHHHEE OHHIH

1- %10!\/%}498Pr :{HHS OWH 11%11E§Eb§PrﬁHH3 @HH

Et
Me
Et
Me
Bt
Me
Me
Me

Et -

Me
Et

Me .

Me
Me

=
5]

R R LA

NMeEt
NMeEt
NE1,

T B

Me
Me .
Bt
Pr

iPr

But
iBu

sBu

{Bu

H. H H 3—0H H
H H H 3—0d H H
H H H 3-8 H H
H H H 30 H H.
H H H 3 H H
H H H 3-00 H H
H H H 300 H H
H H H 300 H H
H H H 3-8 H H
H H H 3-8 H H
H H H 3-8 H H
H H H 301 H H
H. H H 3-08 H H
H H H 3-00H H H
H H H 30 H H
H. H H 30 H H
H H H 3-8 H H
H H H 3-8 H H
H H H 380 H H
H H H 3-8 H H
H 2-Me 2-Ne 3—0H H H
H 4—Me 4-Me 3—0H H H
H 4—0Me 4—0Me 3—08 H H
H 4—Me 4-Me 3—0H H - H
H 5—Cf 5—Ch3-0H H H
H 4—Me 4—-Me 3—0B H H.
H 4-Me 4—Me 3—-0H H H
H 4-Me 4-Me 3-0H H H
H 4-Me 4-Me 3—0H H H
H 4-Me 4—Me 3~0H H H
H 4-Me 4-Me 3-0H H H
H 4-Me 4-Me 3—-08 H H
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1- 213HEt Si Pr HHH3- OHHH 1- 214MeMeSi Pr HHH3- OL1HH 1- 215Et Et Si Pr HHH3- O11H. H
-1- 216 HHOHHHH3- CEt HH 1- 217HHHHHH3- G Pr HH 1- 218HHMVEHHH3- G P Wﬁiy2006

+ 1- 219HHEt HHH3- 0i Pr HH" 1- 220HHPr HHH3- O Pr HH 1- 221HHi Pr HHH3- O Pr HH

1- 222HHBUHHH3- QG Pr HH 1- 223HHOHHHH3- G Pr HH Table 2 OH (2) Exenplified
R6R621727377ZS Conpund No. R 1 2- 1HHHHHH3- CHHH 2- 2HMVe HHHH3- OHHH

>-crsners - Bint A 7iatiner I8 ol o Sl B8 4300 S hiiglieivs: G

2- 10Et Et HVEHBB- OHHH 2- THHHVE 88 HH3 -HOHHHE 2 Ma 2 Hive Ne V8 i

2- 13HEt MeMpHify OHid 2- 1gMVeMe Ve HHS- OHHEMe  4—Me 3— OH H H
1—-101 H H SEt H 4—Me 4—Me 3—0H H H
1—102 H H NI, H 4—Me 4—Me 3—0H H H
1-103 H H NiMe H 4—Me 4—Me 3—0H H H
i—104 H H N, H 4-Me 4—Me 3—0H H H
1—-106 H H NMeEt H  4—Me 4—Me 3—0H H H
1—106 H H NEt, H 4—Me 4—Me 3—0H H H
1—107 H H H H H H 3-0Me H H
1—108 H H Me H H H 3—0Me H H
1-108 H H BB H H H 3—0Me H H
1—-110 H H Pr H- H 'H 3-0Me H H
1-111 H H ifr H H H 3-0Me H H
1-112 H H Bu H H H 3-0Me H H
1—13 H H OH H H H 3-0e H H
1-i14 H H H H H H 3—08t H H
1—-115 H H Me H H H 3-0Et H H
1—-118 H H Et H H H —0Bt H H
1-117 H H Pr H H H 3—0t H H
1—-118 H H iPr H H H 3-0Bt H H
1-119 H H Bu H H  H 30 H H
‘1~120 H H H H H H 3—0r H H
1-121 H H  Me H H H 3-0r H H
1—-122 H H BB H H H 3—0r- H H
1—-123 H- H Pr H H H 3-0r H H’
1—124 H H  iPr H H H 3-0r H H
. 1-12 H H Bu - H H H 3—-0r H H
1-126 H H OB H H H 3-0r H H
1-127 H H H H H H 3-8 H H
1-128 H H M H H H 3-SF H H
1~129 H  H Bt H H H 3-S8i H H
1-13% H H Pk H H H 3-SHE H H
1-131 H H i H H H '3-s8 H H.
1-133 H°' H.- B - H H H 3-s4 H H
1—133 H H  0f H 'H H 3-S1 H H
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2- 15Et &t IVEIVEHHB- ORHH 2- 16HHVeEt HH3- OHHH 2- 17HVeMe Et HH3- ORHH
2- 18HEt MeEt HH3- OHHH 2- 19MeMeMeEt HH3--OHHH 2- 20Et Et MeEt HH3- Oﬂb"ﬂ/lay 2006

- 2- 21HHEt Et HH3- OHHH 2- 22HMeEt Et HH3- OHHH 2- 23HEt Et Et HH3- OHHH

2- 24MeMeEt Et HH3- OHHH 2- 25Et Et Et Et HH3- OHHH 2- 26 HHHOHHH3- OHH- H
- 2- 27HMeHOHHH3- O11HH 2- 28HEt HOHHH3- OHHH 2- 29 Me Me HOHHH3 - OHHH
2- 30Et Et HORHH3- OHHH 2- 31 HHHOVEHH3- OHHH 2- 32HMe HOMe HH3- OHHH 2- 33 HEt
HOVe HH3- OHME 134 34 NiE Ve HOWE HH3 -HOHHH H- 35EtHFt HWeHH3 - @HHilie2 - H6H1 4HOEt HH3- OHHH

- - HH3g OHHH 13- 39 -gHHH
2- 37HVEHOEY Higs Ot 2- 3BHEL Higit HHGOHHH 12 W lfP'ZZH%HOPr B OHHH

2- 40Et Et HoFt_Egés- H 30,,26 2006 2- 41HHHOPE HH3-
2- 43HEt HOPT HH3- OHAE 2- 44MeMe BOPr HHB- OHHH 2- 458 Et 2 OHH

_ -137  H H Pr H H H 3-SMe H H
1—138 H H iPr H H H 3-SMe H H
1-139 H H Bu H H H 3-SMe H H
1-140 H H 0 H H H 3-SMe H H
i-141 H H Bt H 'H H 3—-SBt H H
1-142 H H Pr H H H 3-SEt H H
1-143 H H OH H H H 3—-SBt H H
1-14 H H Et H H H 3-S5t H H
1-145 H H Pr H H H 3-Sr H H
1-146 H H 0fF H H H 3-sr H H
i-141 H H H H H H 3—-NM, H H
1-148 H H Me H H H 3-NMf, H H
1-149 H H Bt H H H 3—N, H H
1-150 H H Pr H H H 3-M, H H
1-151 H H OH H H H 3-M, H H
1-152 H H Et H H H  3—NiMe H H
1—-153 H H  Pr H H H 3—NHMe H H
1—15¢ H H O H ‘H H  3—Nie H H
I~185 H H E H H H 3-NMEtH H
1~156 H H Pr H H H 3—MEtH H
1-157 H H OH H H 'H 3-MEtH H
1-158 H H H H H H 3-F H H
1-159 H H. H H H H 3-C H H
1-160 H H  Me H H H 3-F H H
i~16l H ~ H Me H H H 3~ H H
1—-162 H H Pr H H H 3-F H H
1-163 H H Pr H H H 3-¢1 H H
1-164 H  H iPr H H H 3-F H H
1-165 H = H  iPr H H H 3-¢1 H H
1-166 H H Bu H H H 3—-F H H
1—167 H H Bu H H H 3-¢ H H
1-168 H H OF H H H 3-C H H
1—169 - H H H H 4~F 4—F 3—0H 6—F 6—F
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2- 46HHHO Pr HH3- OHHH 2- 47HVEHG Pr HH3- OHHH 2- 48HEt HO' Pr HH3- OHHH
2- 49MeMeHOI Pr HHB- OHHH 2- 50EL Et HOI Pr HHB- OH 2- 51HHHSHHHS- Oblgilgay 2006

- 2- 52HVeHSHHH3- OHHH 2- 53HEt HSHHH3- OHHH 2- 54 - MeMe HSHHH3- OHHH
2- 55Et Et HSHHH3- CHHH 2- 56 HHHSMe HH3- OHHH 2- 57 HVe HSMe HH3 - OHHH

2- 58HEt HSMeHH3- OHHH 2- 59MeMeHSMeHH3- OHHH 2- 60Et Et HSMe HH3- OHHH

2- 61HHHSEt HH3- OHHH 2- 62HMe HSEt HH3- OHHH 2- 63HEt HSEt HH3- 011HH

2- 64NeMeHSE#BI3- OHHH 2-H5Et EHHSEt HH3- OdHH 12 - 56 FHHSPIORIH3 6 ©6HHE —C1

2- 67HVEHSAIH3- OHEH 2- ngEt H@Pr HH;I OHHY 2 69MVe e HGRpHIH3 § OfH —F
- 73rELtsiPr s o 2 Havenh O“““fﬁH?é “‘?E“? &E‘.“E Sy
2- 76. -HHHNH2; 1B13 - OHHH ZEHMay 121006 §0277H|\HHNH2
1-1714 H Me H N, H H 3 DH H H
i-175 H Et H NO, H H 3-8 H H
1-176  Me Me H ¥, H H 3-08 H H
1-177 Bt Et H N, H H 3-8 H H
1-178 H = H Me NO, H H 3~ H H
1-179 H H Et NO, H H 3$—0 H H
1-180 H H Pr  NO, H H 3-8 H H
1-181 H H ifr - N0, H H 3-8 H H
1-182 H H Bu N0, H H 3-8 H H -
1-183 H H OfF N, H H 3-8 H H ™
I-18¢ H H OMe N0, H H 30 H H wJ
~1—-18 H  H OEt MO, H H 3-m H H
1186 H H OPr No, H H 3-0H H H
1-187 H H 0iPr N0, H H 300 H H
1-188 H H 0Bu  NO, H H 3-0 H H
1-189 H.. - H SH N, H H 3-01 H H
1-19%9 H H 'S¢ N, H H 3-0H H H
1-191 H H SEt NG H H 30 H H
1—-192 - H H NH, No, H H 3-8 H H
1-193 H H NMe N0, H H 3-66i H H
1—194 H H  Nde, N, H H. 3-0f H H
1-19% H H NMeEi N0, H H 30 H H
1-19% H H NEt, NO, H H 3-0H H ‘H
1-197 H H P H H H 3-8 H H £
1-198 H - H 3MeBu H H H 3-8 H H S
1-19 H - H B H H H 3-8 H H
1-2060 H - H H H H H 3-NMMeH H
1—200 H- H  Me H H H 3-NMeH H
1-202 H - H H H H H 3-NBiH H
1=208 H H Me H H H 3—=NEt H H
1-204 H W . Et H H H 3-F H H
1-25 H H Et H H H 3~ H H
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2- 78HEt HNH2HH3- OHHH 2- 79MeMeHNH2  HH3- OHHH 2- 80Et Et HNH2HH3- OHHH

2- 8 1HHHNI NeHH3- OHHH 2- 82HVEHNHMEHHS3--OHH.  H 2- 8 3HEt HNHVE HH3
- 2- 84MeMe HNHVEHH3- OHHH 2- 85Et Et HNHMeHH3- OL1HH 2- 86 HHHNME 2 HH3-

20006
OH

2- 87HVEHNMe2HH3- O11HH 2- 88HEt HNMe2HH3- OHHH 2- 89 Me Me HNMe 2 HH3 - OHHH
2- 90Et Et HNMe2HH3- O-lHH 2- 91HHHNIVEEt HH3 OHHH 2- 92HVEHNMeEt HH3- OL1HH

5 o 2 UoreSFE SHO. ORubH

2- 93HEt HN
2- 96 HHHNEt

il o1

- 94Me
7H NEt 2

2- 99 Ve Me HNEr 2R3 - CIﬂ-IHH zHlooBUEt HNE: 2 HH3HOH,
2- 102HHHHA 1 M248 Me 3 OHHHe2- 1 OsPiriHHMVEA - IVE4HIVE3 BHHH3 2-0ft 04 HHHEt fif Me4- Me3- OHHH

HH 2310HH. HHH2- Me2- Me3- OHHH

2- 105HHVE Mg 4-hylp4- Y 3- OlghHH 2p} 06HGEL Et 2 107 NHEt HH3- OHHH
2- 108H|\/EHN{11EZt16-|H3 OH. Hh{ 2- 10FEt CﬁEEtH »—ﬁe ?E@e H3- OHHH
1-211 Bt Bt Shr H H 3—0F H H
1-212 H  Me -SiPr H H H 3—0f H H
1—-213 H Bt Sifr H H H 3-0H H H
1-214 He Me SiPr H H H 3-8 H H
1—-215 Et Bt SiPr H H H 3-8 H. H
1—216 H H o8 H H H 3-0Bt H H
1-217 H H H H H H 30 H H
1-218 H H Me H H H 3-0ikr H H
1-219 H H E H H H 3=0irH H
1—220 H H P H H H 3-0irrH H
.1—-221 H - H iPr H H H 3-0ifr H H
1-222 H - H B H H H 3-CPkH H
1-222 H H O H H H 3-0irH H
Table 2
RB
Z/-"yf AN~ f\fy
(T e
A NN NS OH
z l|q . F|,‘2 :
Exemplified -
CompundNo. R' R?*> R®¥ R* 2Z' z%z z3 y AR A
2—1 H H H H H H 30 H H
.2~2 H ¥ H H H H 3-0H H H
2—3 H EB H H H H 3~ H H
2—4 Me Me. H H- H H 3-8 H H
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2-111 EtEt HNI E?t H. H3- OHHH 26 May 2006 Table 3 (3) Exenplified R
1R2R8Z' Z2Z3ZaZ5 Conpound Number 3- 1HHHHH3- OHHH 3- 2HMeHHHH3 %20 06
3- 3HEt HHHH3- OHHH 3- 4MeMeHHHH3- ORHH 3- 5Et Et HHHH3- OHHH 3- 6HH|\/EHHH3 OHHH
3- 7HVeMeHHH3- ORHH 3- 8HEt MeH. HH3- OHHH 3- 9Me Me MeHHH3- OHHH

3- 10Et Et MeHHH3- OH. HH 3- 11HHMEMeHH3- OHHH 3- 12HMe Me Me HH3- OHHH

3- 13HEt MeneHH3- OHHH 3- 14MeMeMeneHH3- OHHH 3- 15Et Et Me Me HH3- OHHH

3- 16HHVE Et2eH8- OHHEE 3- 1 BHve vdEt HHSHOHHHES- 18HE Ve +PB-OHH  H -

3- 19MVeMe MgEt gHH3- OHHH 3420Et B Me Et MH3- OlipH 3- 24 HHES-EpiHH3- 1911 HHEE

3- 22HVeEt BLHHB- de 3Mg3HEtI§t EL HiS- ORg! 3- 24)eNefLfy 3- Qb 2y May 2006

2—8 Bt Me H H 3-8 H H
2—9 Me Me H Me H H 3-0H H H
2-10  Et  Et H Me H H 3-0H H H
2—11 H H Me Me H H 3-8 H H
2—12 H Me Me Me H H 3-H H H
2—-13 H ~ Bt Me Me H H 300 H H
2-14 Me Me Me Me H H 3-8 H H
2—15 Bt Et Me Me H H 3-0H H H
2—16 H H Me - Ei H H 30 H H
2-17 H Me Me Et H H 3-0i H H
2—18 H Et Me Bt H H 3—-0H H H
2—19 Me Me Me Bt H H 30 H - H
2—20 Bt Bt Me  Et H H 3-08 H H
2—21 H H Et Et H H 3-0H H H
2-22 H Me Et  Et H H 30 H H
2—-23 H- Bt Et Bt H H 3-08 H H
'2—-24 Me Me Bt Et H° H 3-0H H H
2—-25 Bt Et Bt Bt H H 3—-0H H H
2-26 H H H OB “H H $-0H H H
2-27 H M¢ H O H H 3-8 H H
2-28 H B H O H H 300 H H
2-29 Me M H OH H H 3-0H H H
2—-30 Bt E H 08 H H 3-8 H H
2-31 H H H OMe H H 30 H H
2—~32 H M H 0Me H H 3-0H H H
2-33 H B H . Me H H 3-8 H H
2—34  Me Me H (Me H H 3-8 H H
2-3 Bt Et H (Me H H 3-08 H H
2-3% H H H Ot H H 3-8 H H
2—-37 H M¢ H 0Bt H H 3-00 H H
2—38 . H  Ei H 08t H H 3-8 H H
2-39 Me  Me H 0Bt H H 3-8 H H
2—-40 Bt Bt H 0Bt H H 3-8 H H

30
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. 3- 25Et Et Et Et HH3- 011HH 3- 26HHHH4- Me4- Me3- 011HH 3- 27HHHMe4- Me4- Me3- OHHH

3- 28HHVEMe4- Me4- Me3- 011HH 3- 29HHWVeEt4- Me4- Me3- 011HH 26 May 2006

+ 3- 30HHEt Et 4- Me4- Me3- OL1HH 3- 31HHHH4- Et 4- Et 3- 011HH 3- 32HHHME4- Et4 Et 3-011HH
3- 33HHMEMe4- Et 4- Et 3- OL1HH 3- 34HHMeEt 4- Et 4- Et 3- 011HH

3- 35HHEt Et 4- Et 4- Et 3- OllHH 3- 36 HHHHHH3- OveHH 3- 37 HHHHHH3 - OEt HH

3- 38HHHHHHI- LPr HH :ﬁHHH::%r SHHE%,_I‘B3 HHHH:}QH3 SMgH Hl(_)h 3- ﬁHHHI—H—B SEt HH

3- 42HHHHHHB- SPr HH HHHH3: NH2 HHHH abl e.'4 Exenplified
Conpound No-4%4 oﬁl(4) 6 Ma¥l 2008P14- 2 e Ve HHE - OHihHﬁ 3|—Iét MeHH3- OHH. H

4- 4AMeMeMe RHAOHHHEE- 5' BiEt MeHH3- CBMH 4-HbHHE B3 - CBHOH 4- 7REMVe Et HH3- OHHH

2—44 Me Me H or H H 3—-0 H H
2—45 Et Et H oor H H 3~ H H
2—46 H H H 0ifr H H 3-8 H H
247 H Me H 0ifr H H 3-8 H H
248 H . Et H oirr H H 30 H H
2—49 Me Me H o0ifr H H 30 H H
2—50 Et Et H ¢iPr H H 3-0 H H
2—51 H H H S H H 3—0 H H
252 H Me H S H H 3-0E H H
2—53 H Bt H SH H . H 30 H H
2—-64 . Me Me H St H H 3—-00 H H
2—55 Et EE -H S H H 3-H H H
2—-56 H H H SMe H H 3-0MH H H
257 H Me H SMe H H 3 H H
7—58 H Bt H S H H 300 H H
2-59 Me M¢e H SMe H H 3-8 H H
2—60 Ei - Et H SMe H H 308 H H
2—61 H H H SEt H H 30 H H
2—~62 H N H SBt H H 3-0 H H
2-63 H Et ‘H St H H 3-0 H H
2—64  Me Me H St H H 3-8 H H
2—65  Bi Et H SBt H H 3-8 H H
2—66 H H "'H S H H 3-8 H -H
2—67 H Me H Sr H H 3-8 H H
2—68 H Et,. "H Shr H H 3-0H H H
2—69 Me Me “H Sr H  H 3—-00 H H.
2—70 Et Bt H St H H 3-0 H H
2-71 H H H Siir H H 30 H H
2—172 H Me -+ H  SiPr H H 3-8 H H
2—173 H Bt H Sir H H 3-8 H H
" 9—74 Me Me H  Sifr H H 3-(H H H
2175 Bt Et H Sibr H H 3-8 H H

H N, H H 3-8 H H

-1 H H
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" 4- 8HEt Et HH3- OHHH 4- 9MeMeEt HH3- OHHH 4- 10Et Et Et HH3- OHHH 4- 11HHPr HH3- OHHH
4- 12HVePr HH3- OHHH 4- 13HEt Pr HH3- OHHH-4- 14MeMePr HHB- OHH.  H 44 Rt B g HH3- OHHH
- . 4- 16HH Pr HH3- OHHH 4- 17HMei Pr HH3- OHHH 4- 18HEt i Pr HH3- OHHH

© 4-19MeMei Pr HH3- OHHH 4- 20Et Et i Pr HH3- OHHH 4- 21HHBUHH3- OHHH 4- 22HVeBuHH3- 011HH
4- 23HEt BuHH3- OHHH 4- 24MeMeBuHH3- OHHH 4- 25Et Et BuHH3- OHHH 4- 26HH BuHH3- ORHH
4- 27HVei BUHH3- OHHH 4- 28HEt i BUuHH3- OH | HH 4- 29MeMei BuHH3- OHHH

4- 30Et Et i BrHfB- OHilH 4-M81 HHsBuHHSNIGHHH ¥ 32HVEs BuBH®HOHHH . H

4- 33HEt s BupiH3g OHHI 4- 34eMesBUHH3NIQHHH M- 35EtH sBaHigE- OFHH  H

4- 36HH BuHR3HHH - 37hj\et BuH3- O 35426 Meyy 20Q6.off- 381EL t BHH3- OHHH

2—-80 Bt Bt H NH, H H 3-08 H H
281 H H H NiMe H H 3-8 H H

2—82 H Me H NiMe H H 3-8 H .H

2—83 H . Bt H NiMe H H 3-8 H H

2—-8 Me Me H NiMe H H 3-H H H

2-8 Et Bt H NMe H H 3-0 H H

2—86 H H H NMe, H H 3-8 H H-

2—87 H M H Ne, H H 3-H 'H H

2-88 H Bt H . Ne, H H 3-0 H H

2—89 Me Me H  NMe, H H 3-8 H H

2—90 Bt Et H Me, H H 3-8 H H .
2-91 'H H H NMeEt H H 3—-08 H H )
2—92 " H Me H  NMeBt H H 3-0H H H

'2—-93 H - Et H  MeEt H H 3-00 H H

2—-94 Me Me - H  NMeEt H H 33— H H

2—95 Bt - Et H  NMeEt H H 308 H H

2-9% H H H NEt, H H 3-00 H H.

2—97 H Me H T NEt, H H 3-08 H H

298 H E H NEt, H H 3-8 H H

2—99  Me  Me H Nt, H H 3-8 H H

2100 Bt Bt H Net, H H 3 H H -

2—i101 H H H H 2-H 2-Me 3—08 H H

2102 H H H H 4-Me 4-Me 3—0H H H .

2—108 H H H Me 4—Me 4—Me 3—0H H H

2—104 H H H Ei 4-Me 4-Me 3—0H H H
2—105 - H H Me Me 4—Me 4—Me 3—0H H H - j
2—-106 H -~ H Bt Bi 4-Me 4—Me 3—0H H H :
2—107 H ~H H NHEt H H 3-H H H

2—108 H - Me H NEEt H H 3—00 H H-

2—109 ‘H Bt H Nt H H 30 H H

2-110 Me  Me H NHEt H H 30 H H

2—111 . Et  Bi H NEEt H H 30 H H
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4- 39MeMet BuHH3- OHHH 4- 40Et Et t BUuHH3- OL1HH 4- 41HHPNHH3- OHHH 4- 42HVeFnHH3- OHHH
4- 43KELPUHL FS- OFHH 4- 44MEMBPEHFS O 4- 4SELEL PHHE- OHEH | a6 poy 2006

- 4- 46HH3- MeBuHH3- OHHH 4- 47HVe3- MeBuHH3- OHHH 4- 48HEt 3- MeBuHH3- OHHH

4- 49MeMe3- MeBuHH3- OHHH 4- 50Et Et 3- MeBuHH3- OHHH 4- 51HHHXHH3- OHHH 4- 52-
HVe Hx HH3- OHHH 4- 53HEt HxHH3- OHHH 4- 54MeMeHXHH3- OL1HH 4- 55Et Et Hx HH3- OHHH

4- 56 HHOHHH3 - OHHH 4- 57HVe OHHHS- OHHH 4- 58 HEt OHHH3- OHHH- 4- 59Me Me OHHH3 - OL1HH

4- 60Et Et OHHH3- OHHH 4- 6 1HHOVE HH3- OHFirbl¢-362HVe OVEHH3- OHHH 4- 63HEt WeHH3- OHHH
4- 64MeMeWeHH3- O11HH 4- 65Et Et WeHH3- OHHH 4- 66 HHOEt HH3- OHHH 4- 67 HVE OEt HH3- OHHH
4- 68HEt CEt HH3- CHHH.  4- GE)MEME tHH?N O—lHHB 70 ﬁt Et OEt HH. 3- OHHH

4- 71HH Or HH3- OHHH (3)
[/J\ N

Exemplified
Compound g1 Rz R? RS 71 72 73 74 7Z5
- Number

3—1 H H H H H H 33— H H
32 H ¥ H H H H 3-8 H H
3--3 H & H H H H 3-8 H H
3—4 Me Me H H H H 3-0H H H
3—5 Bt Bt H H H H 3-08 H H
3—6 H H M H H H 30 H H
31 H Me Me H H H 308 H H
3—38 H Bt Me H H H 3-8 H H
3—9 Me  Me  Me H H H 3-0H H H
3—10 Bt Et Me H H H 3—0H H H
3—-11 H H M M H H 3-0H H H
3—12 H Me Me Me H H 3-0H H H
3—-13 H Bt Me Me H H 3—0BE H H
3—14 Me Me Me M H H 3-0H H H
3—15 Et Bt Me  Me H H 308 H H
3—16 H H Me  Ei H H 3-8 H H
3—17 H Me Me Bt H H 3~ H H
3—18 H Ei Me Et H H 308 H H
3—19 Me Me Me Bt H H 3-8 H H
3—20 Bt Bt Me  Ei H H 3-8 H H
3—21 H H Bt Et H H 3-8 H H

- 3—22 H Me Bt Bt H H 30 H H
3—23 H Et Bt Ei H H 3—0 H H
5-24 Me Me Bt E H H 3-8 H H
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4- 72HMeOPr HH3- OHHH 4- 73HEt OPr HH3- OHHH 36 4- 74MeMe OPr HH3- OH

4- 75Et Et OF t HH3- OH 4- 76HHO Pr HH3- OH 4- 77 . HMeOi Pr HH3- OH 4- 78k %.bﬁ;dgm OH
. 4- 79MeMeQ PrHH3- OH 4- 80Et Et O Pr HH3- OH 4- 81HHOBUH. H3- OH 4- 82H

4- 83HEt OBUHH3- OH 4- 84MeMe OBUHH3- OH 4- 85Et Et OBUHH3- OH 4- 86HHGO BuHH3- OH :
4- 87HVEGQ. BuHH3- OH 4- 88 - HEt G BuHH 3- OH 4- 89MeMe G BuHH3- OH

4- 90Et Et O BuHH3- OH 4- 91HHOsBuHH3- OH 4- 92H. MeOsBuHH3- OL1 4- 93HEtOsBuHHs
4- 94MeMe Cs BurhB- OHE#- 958t Et OfBuHHELOH 4H96HHE BuHH30EH H- 97HNe Ot BuHH3- OL
. 4- 98HEt Ot BugHHE OH B 99MEe Ot BaHH3-19H 44109 Es EneX ByrHbiB- Q4 4- 131 HHOPNHH3- 0

4- 102HVeOPrgltigr OH fy 103Kt OPRlrk3- Gl e 4—Me 3-8 H H
3—-28 H H # Me 4—Me 4—Me 3-08 H H
3—29 H H Me Et 4—Me 4—Me 3—0H H H
3—30 H H Et Bt " 4~Me 4—Me 3—0H H H
3—31 H H H H 4—-Et 4—Et 3-08 H H
3-32 H H H Me 4—Et 4-BEt 3—-00 H H
3—33 H H Me Me 4Bt 4~Et 3-0H H - H
3—34 H H Me Bt 4—Bt 4—Bt 3—0H H H
3—~35 H H Et Et 4~Et 4—Et 3—00 H H
3-3 H H H H H H 3-0Me H .H
3—-37 - H H H H H H 3—0Et H H
3—38 H H H H H H 3—0hr H H
3—39 H H H H H H 3—S H H
3—40 H H H H H H 3—SMe H H
3—-41 H H H H H H 3—-SEt H H
3—42 H H H H H H 3—Spr H H
3—43 H H H H H H 3—M, H H
-4 H H H H H H $-0irH H

Table 4

. Q?
1 ’ .
Z'\//,.VZ". N/l\ f\@Za
I A @
23/\ R o

R! R2 '

Exempiiﬁed

Compound No. R? R? R? A | z? VA 3 YA yAS

-1 H H M H H 3-8 H H.
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4-104MeMeOPNHH3- OH 4- 105Et Et OPnHH3- O11 4- 106HHO- 3- MeBuHH3- OH

4-107HVEO- 3- MeBuHH3- OH 4- 108HEt 0- 3- MeBuHH3- OH 4- 109MeMe O-
- vy 2006HH HH HH HH HH HH HH HH HH HH

H'HH HH HH HH H"'H HH HH HH HH HH HH

N S N T
I S N D I P T S
s gk P G OO =] 3 ST W G DD
[ T o I e ] N .

C 4-13
4—14
4—15
4—16
4—17
4~18
4—19
4120
4—121
4—322
4—123
4—24
4—125
4—26
4—27
4—28
4—29
4—30
4—31
4—32
4—33
4—34
4—35
4—36
4—37

SRR RS R R RS- RS- E R

Me
Ei

Me
. Bt

H
Me
Ei
Me
Et
H
Me
Et
Me
Ei
H
Me
Et
Me
Ei
H

Me

El
Me
Ef
H
Me
Et
Me

Bl

H
Me
Bt
Me
Et
H
Me

Me
Me
Me
Me
Et.
Et
Bt
Et
Bt.
Pr
Pr

- Pr

Pr
Pr
iPr
iPr
iPr
iPr
iPr
Bu
Bu
Bu
Bu
Bu
iBu
iBu
iBu
iBu
iBu
sBu
sBu
sBu

"sBu

sBu
tBu
tBu
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HH HH HH HH HH HH HH HH HHH 4-110Et -

~ 4-111HHOHXH 4- 112HMeOHxH 4- 113HEt 011xH 4- 114MeMeOHxH 4- 1155
- 4-116HHSHH 4- 117HMeSHH 4- 118HEt SHH 4- 119MeMeSHH 4- 120Et Et SEH 4- 121HHSI\/EH

Et 0- 3- MeBuH

ST

4-122HVeSMeH 4- 123HEt SMeH 4- 124MeMeSMeH 4- 125Et Et SMeH 4- 126HHSEt H
4-127HVeSEt H 4- 128HEt SEt H 4- 129MeMeSEt H. - 4- 130Et Et SEt H 4- 131H. HSPr H

4- 132HVeSPr H
4—38

H Et tBu H H 3-08

4—39 Me Me Bz H H 308
4—40 Bt Bt tBu H H 3—0H
441 H H I H H  3—0H
4—41 H Me - Pn H H 3~
4—43 H E P He H 3-0H
444 Me Me  Pn H H 3-0H
4—45 Et Et  Pn H H 3-01
4—16 H H 3MeBu H H 3—0H
447 H ‘Me 3-MeBu H H 3—0H
4—48 H Bt 3-MeBu H H 3o
4—49 Me  Me 3-MeBu H H 3-0H
4—50 Et Et 3-MeBu H H 3—0H
4—51 H H Hx H H 3—0H
4—52 “H  Me Hx H H 3-08
4—53 H  Et Hx H H 3—0H
4—54 Me  Me Hx H H 3—0H
4—55 Et Et Hx H H 3-01
4—56 H H O0F H H 3—0H
4—57 H Me oOF H H 3—0
4—58 H Bt OH H H 30
4—59 Me  Me 08 - H H 3-08
4—60 ‘Bt Et OF H H 3—00
4—61 H H OMe H H 3—0H
4—62 H  Me OMe H H 3-0H
4—83 H Bt OMe H H 3—00
464 Me Me OMe H H 3—0H
4—65 Et Et oMe M H 3-08
466 'H H - 06t H H 3—0H
4—67 H Me CEt  H H 3-0H
4—68 H Bt OBt H H' 3—0K
4—69 Me Me OBt H H 3-0H
470, Et - Ei OBt H H 3-0H
4—1 'H H or H H 308
4—72 H M 0r H H 3-0H
4—178 H Bt 0r H H 3-0H
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4- 133HEt SPrH 4- 134MeMeSPr H 4- 135Et Et SPrH 4- 136HHSI PrH 4- 137HWeSi Pr H

4- 138HEt Si PrH 4- 139MeMeS1Pr H 4- 140EtEt Si PrH 4- 141HHSBUH 4-
- 4- 143HEt SBUH 4- 144MeMeSBUH 4- 145Et Et SBu 38 26 May 2006 H H H
H 3-OHHH 3-ORHH 3-OHHH 3-OHHH 3-OHHH 3-OHHHH3-R
3-0HHH H3-OHHH H3-OHHH H3-0HHH H3-0HHH

41—
4175
4176

4-T77 .

4—T8
4—18
4—80
4—381
- 4—82
4—83
4—84
4—85
4—86
4—87

4—88 -

4—89
4—90
491
4--92
4--93
4—94
4—95
4—9¢
4~—97
4—98
4—98
4-100
4—101
4—102
4-103
4~—104
4—105
- 4—106
- 4—107
4—108
4—109

Me

Me

iR Bl S L

IR Foomn®

Me
Et
H
Me
Bt
Me

Et -

H
Me
Et
Me
Et
H
Me
Et
Me
Et
H

Me

Et

‘Me

Ei
H

Me
- Bt

Me
Et
H
Me
Bt
Me
Bt

'H

Me

Et

Me

0Pr
0Pr .
0iPr
0iPr
0iPr
0iPr
0iPr
OBu
0Bu
0Bu
0Bu
0Bu
0iBu
0iBu
0iBu
0iBu
0iBu
OsBu
OsBu

OsBu

- 0sBu
0sBu
0iBu
0tBu
0iBu -
0iBu
0tBu

- OPn
0Pn
0Pn -
0Pn

. 0Pn -
0-3-MeBu

. 0-3-MeBu

0-3-MeBu

0-3-MeBu
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LAl S

H

-OH H
H H




H

H

3-0H
3—0H
3—0OH
3Ol
3—0H
3--0H
3—0H
3—0H
30K
- 3—0H
3—0H
3—0H
3—0H
3—0H

‘H

(Hx
OHx
OHx
OHx
OHx
SH

SH

SH

SH

SH

SMe
SMe
SMe
SMe
SMe
SEt
SEt
SEt

Me
Ei
Me -
Ei
Me
Et
Me
Ei
Me
Et
Me
Bt
Me
Et

H
H
H

Me
Et
H
H
Me
Et
H
H
Me
Ei
H
H
H

4—111
4—112
4—113
4—114
4115
4—1186
4—117
4118
4—119
4—120
4-121
4—122
4123
4—124
4--125
4—126
4—1217
4—128

T

et ile sl B el J e J o e

o fite wiibe n e e wilte ol e wile lie ol o e olita ol e o ie wile wllihe
mwmmﬁmmmmmmmmmmmm
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H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
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4-151H. HSsBuHH3- OHHH 4- 152HMVeSsBuHH3- O11HH 4- 153HEt Ss BuHH3- OHHH

"~ 4- 154MeMeSsBuHH3- OHHH 4- 155Et Et SsBuHH3- OHHH 4- 156HHSt BuHng%%%

- 4- 157HMeSt BuHH3- OHHH 4- 158HEt St BuHH. 3- OHHH 4- 159MeMe St BuHH3

4- 160Et Et St BuHH3- OHHH 4- 161HHSPnHH3- OHH H 4- 162HVe SPnHH3- OHHH

4- 163HEt SPNHH3- OHHH 4- 164MeMe SPNHH3- OHHH 4- 165Et Et SPnHH3- OHHH

4- 166HHS- 3- MeBUHH3- OHHH 4- 167HVES- 3- MeBuHH3- OL1HH 4- 168HEt S- 3- MeBuHH3- OHHH
4- 169VeMe 23140 BUHH3- BHHH A 17068 1BY S- 31 MeBJHHE- &HI0H 4- 171 HHSHX HH3- OHHH
4-172HVe SHeHHI- OL1HH 31 173Met SI-IxSiIBB OH-IH 4-H74%%EI—IXI—HB- OHHH

4- 175Et Bt EX{#d3- OHHH 45 176|iHNH2 H HH
4- 178HEt NQ OHHH 4ﬁl79 'éI\/ENH H 4 80E3E§§H;Eﬁ{&_{0-|

4 181N ABHE. Gt 3%9 26 Mgy 2 H
4—150 Et Et SIBH H H 3-0H H H
4—-151 H H SsBu H. H 3—-0H H H
4—152  H  Ne SsBu H H 3-08 H H
4—153 H Et SsBu H H 3-0H H H
4—154 Me Me SsBa  H H 3-0H H H
4—155 Et Et Sseu H H 3—-0H H H
4—156 . H H Stbu H H 3-00H H H
4—157 H Me StBu H H 3-8 H H
4—158 H Et Sthu H H 3-0H H H
4—159 Me  Me StBu - H H 30 H H
4—160 Et Et  StBu H H 3—0H H H
4—161 H H St H H 3-001 H H
4—162 H  Me SPh H H 3-00 H H
4—163 H Et SR H H 3-0H H H
4—164 Me Me SPn H H 3-0 H H -
4—165 Et Et St H H 3-0H H ‘H
4—166 H H S$3MeBu H H 3-0H H H
4—167 H Me S-3-MeBu H H 3-8 H H
4—168 H Bt S3MeBu H H 3—008 H H
4—169 Me Me $~3-MeBu H H '3-0H H H
4—170 Et Et $-3-MeBu H H 3-0 H H
4—171 H H Sisx H H 3-8 H H
4—1172 H Me Six H H 3-8 H H
4178 H Et Sixk H H 3-8 H H
4—174 Me Me SEx H  H 3—0H H H
4—175 Ei Et- SHx H H 3-0H H H
4—176 H H- N, H H 3-0H H H
4—1717 H Me  N§, H H 3-8 H H
4—178 H  Et M, H H 3-0 H H

- 4-179 Me Me N, H H 3-08 H H
4—180 Et  Et N, H H 3-08 H ‘H
H H 3-8 H H -

4—181 H H NHMe
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4- 182HVeNHVE HH3- OHHH 4- 183HEt W HH3- OHHH 4- 184 MeMeNHWe HH3 OHHH
~ 4-185Et Et NHVe HH3- OHHH 4- 186HHNMe, HH3- 011HH 4- 187HVENMVE2 W{k

- 4-188HEt NMe2 HH3- OHHH 4- 189MeMeNMe2 HH3- OHHH 4- 190Et Et Nve, HH3 OHHAH

4- 191HHNVEEt HH3- OHHH 4- 192H ' MeNVeEt HH3- OHHH 4- 193HEt . NVeEt  HH3- OHHH
4- 194MeMeNVEEt HH3- OHHH 4- 195Et Et NVeEt  HH3- OHHH 4- 196HHNEt 2 HH3- OHHH
4- 197HVENE OHHH_ 4- 198HEt N HH3- OHHH_ 4- 1 MeNEt 2 HH3- OHHH

4- 200Et Et I\ifEt'éga-IHS ORHH 4- 28‘HHHN%@F :ﬁ% OHET‘P 4-§ gﬁ« k@ - OHHH

" 4- 203HEt NEt-P18HH3- OHHH 4- 2E4Me VeNllePr HHH3- GEHHH &—955EtEENEt PH HH3- OHHH
4- 206 HHNPr 2 i3 C]-IHH ﬁp207lﬂ¥ENPrm,j§ll-l3-}QHHprf 208HBg NPr g HH3- gHHH

4- -
LT Rk B R R R R
- S 4-186 . H H Me, H H

4—187 H Me NMe, H _H 3—0H H H

4—188 H E Me, H H 3-0 H H

4—189 Me Me MNMe, H H 3-0H H H

4—190 Et Et  NMe, H H 3-0H H H

4191 H H Mt H H 3—0 H H

4—192 H Me MeBt H H 3-08 H H

4—193 H Et  NMeEt H H 3-08 H H

4—194 Me Me MeBt H H 3-00 H H

4195 Bt  Ei MeEt H H 3—0H H -H .

4—196 H H M, H H 3-8 H H £

4—197 H Me Net, H H 3-0BH H H

4198 H Et M, H H 3-0B H H

4—199 Me Me NBt, H H 3—-0H H H

4—200 Et Bt NBt, H H 3—08 H H

4—1201 H H NEiPr H H 3—-08 H H

4—202 H Me NEtPr H H 3-0H H H

4—203 H Bt NEiPr HW H 3—04 H H

4—204 Me Me NBIPr H H 3-0H H  H

4—205 Ei Et NEtPr H H 30 H H

4—206 H H N, H H 3-8 H H

4207 H Me Nr, H H 3-00H H H

4—208 H - Et r, H H 3-0H H H B

4—209 Me Me Nr, H H 3-00H H H o~

4210 Bt B N, H H 3—0H H H t)

4—211 H H Me 4-Me 4—Me 3—0H H H

4—212 H H - Et 4-Me 4—Me 3—CH H H

4—213 H  H Pr 4-Me 4—Me 3—0H H H

4—214 H H iPr 4—He 4-Me 3-0H H H

4—215 H H B 4-Me 4—Me 3—0H H H

- 4—216 H H  iBu 4-Me 4—Me 3-0H H H

4—217 H H H H

sBu 4—Me 4—Me 3—OH
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4- 215HHBuU 4- Me4- Me3- OHHH 4- 216HH Bu 4- Me4- Me3- OHHH 4-2170n 4- Me, 4- Me3- CHHH
40 4-218HHt Bu4- Me4- Me3- OHH 4- 219HHPn4- Me4- Me3- OHH 4- 220HH3-ZWQ@‘51y 2006

- ' 4- Med- Me3- OHH 4- 221HHHx4- Me4- Me3- OHH 4- 222HHOHA- Me4- Me3- OHH

-4- 223HHVEH. H3- OVeH 4- 224HVeMeHH3- OMeH 4- 225HEt MeHH3- OVeH
4-226MeMeMeHH3- OVeH 4- 227Et Et MeHH3- OveH 4- 228HHOHH f H3- OVeH

4 5326t £ 1t DG vt o35tk B ot File SSalReReile. B K B
4- 235HEt MeHHRIOEt H 4- 236 Ve NBVeHHBE OFt +Hlel- 287 He ESMOHH3- Bt H H
o AN O L O H 4 B AnEres e el (o b 4 o e &b H
4- 244HNENE%_H§9]GWH 4- 5HEtI%EHHI§@Pr 'E"z 24%’&/@59%" ogrD Ho Ho
- 4—222 H H OH 4—Me 4—¥e 3—0H H H

4—223 H H Me H H 3—0¢ H H

4—224 " H Me M H H 3-0Me H H

4225 H Et Me H H 3-0e H H

4226 Me Me  Me H H 3—-0Me H H

4—227 Et  Et Me H H 3—0Me H H

4—228 H H O(H H H 3-0Me H H

4—229 H Me of H H 3—0Me H H

4--230 H E O H H 3-0Me H H

4—231 Me Me OH H H 3—0Me H H

4—232 Bt Bt 0 H H 3-0Me H H

4—233 H H Me H H 3-0Bt H H

4—234 H Me Me H H 3-0Et H H

4235 H Et Me H H 3-0Rt H H

4—236 Me Me Me H H 3—0Et H H

4—237 Bt Et Me H H 3-08t H H

4—238 H H o H H 3-08t H H

4—239 H Me (A H H 3-0Bt H H
4—240 H Et (H H H 3—-0Et H H

4—241 Me Me O0H H H 3—0Bt H H

4242 Et Bt 0H H H 3-0Bt H H

4—243 H H Me H H 3-0r H H

4244 H Me  Me H H 3-0r H _ H

4—245 H  Et Me H H 3-0rr H H

4—246 Me  Me  Me H H 3-0r H H

4—247 Bt  Et Me H H 3~-0r H H

4—248 H H 04 H H 3-0rr H H

4249 H M O H H 3-0r H H

4—250 H E 0H H H 3-0r H H.

4—251 Me Me OH H - H 3-0r H H

4—252 Et  Et 0H H H. 3-opr H H

H H 3-0irr H H

4253 H H Me
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4- 247Et Et MeHH3- OPr H 4- 248HHOHHH3- OPr H 4- 249HVe OHHH3- OPr H

4- 250HEt OHH. H3- OPr H 4- 251MeMeOHHH3- GPr H 4- 252Et Et OHHH3- OPr Hg
+ 4-253HHMEHH3- G PrH 41 26 May 2006 4- 254HMeMeHH3- G PrHH 4- 255HEMe

May 2006

4- 256MeMeMeHH3- G PrH 4- 257Et Et MeHH3- G PrHH 4- 258HHG | HH3- G Pr HH
4- 259HMeORHH3- O Pr HH 4- 260HEt G | HH3- G Pr HH 4- 261MeMeORHH3- O Pr HH

4-262- Et, Et ORHH3- G Pr HH 4- 26 3HHVEHH3- SHHH 4- 264H|\/E|$H - SHHH

4- 265HEt meftR35EHHH 4- Zd6Me Miave HHe sHHHT 4- 26Tt Bt HH H

4- 26 8HHORHER2HHH  4- 26HVe GRHH3 - BHHH 4427 0HEE ORBH30IBHHH

4- 274HveMe MeHH 4-

H

4- 2_71%%0%&%:;?- SHHH 4&272%&:& ORjH3- ShifH 4- g7 3HHMEdpS- $MEHH
Y=l

4- 277Et Et Vb SMeHH

4—258 H H H 3-0ifr H
4—259 H ¥ O H. H 3-0ifr H
4260 H E o H H 3-0ifr H
4—1261 Me Me O H  H 3-0ifr H
4—262- Bt" E OH H H 3-0ir H
4263 H H M H H 3-Si H
4—264 H Me Me H H 3-SH H
4—265 H B M¢e H ‘H 3-SH H
4—266 Me Me M H H 3-8 H
4—267 Eti Et Me H H 3-S8 H
4—268 H H O H H 3-Si H
4—269 H Me O H H 3-S5 H
4—-270 H Et O H H 3-8 H
4271 Me Me OH. H H 3-SH H
4—272 Ef B O H H 3-S5 H
4—-273 H H M- H H 3-SMe H
4—274 H M M H H 3-SHe H
4—216 H E M H H 3-SMe H
- 4—276 Me Me Me H H 3-SMe H
4—277 Et Et Me H H 3—-SMe H
4—218 H H o0& H H 3-SMe H
4—279 H M O H- H 3-SMe H
4—280 H Bt OH H' H 3-SMe H
4—281 Me Me O H. H 3-SMe H
4282 Et Bt . 0H H H 3-SM H
4—283 H H ¥ H  H 3-8t H
C 4—284 H Me Me H H 3-SEt H
4—285 H Bt M H . H 3-SEt H
4—28 °  Me - Me  Me.  H - H. 3-S8t H
4—287 Bt Bt Me H- H 3-SEt H
4—288 H H O H H 3-S8t H
4—289 H H- H  3-SBt H

- Me CH

75HEH\/EHHﬁé SI\/EZIﬁH' 4-%76!\/@\@6\{%}_4% SIVEHII-_!I
H 0

T T T T I T M M M T T T M I M DT M M T T T T T

HH3- G Pr HH
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4- 278HHORHH3- SMEHH 4- 279HVEORHHS- SMeHH 4- 280HEt ORHH3- SMeHH
4-281MeMe. oi | HH3- SMeHH 4- 282Et Et ORHH3- SVMeHH 4- 283HHVe HH3- sgglmyzo%

. 4- 284HVEMeHHS- SEt HH 4- 285HEt MeHHS- SEt H i 4- 286MeMeMeHH3- SEf FH

4- 287Et Et MeHH3=SEt HH 4- 288HHORHH3- SEt HH 4- 289HMEORHH3- SEt HH 26 May 2006
4- 290HEt OHHH3- SEt HH 4- 291MeMe OHHH3- SEt HH 4- 292Et Et OHHH3- SEt HH

4- 293HHVeHH3- SPr HH 4- HH3- SPr H 4 2 5HEt MeHH3- SPr HH

4- 296 MeMe MERERY SPr HH 295@% vedHB- S 1298 8RéFHHHSPr HHH

4- 299HVe OHHH29ISPr HH 44800 HEleORHHBE SPrH—I 4 341 Ve BeSBHH3IFISPr HHH

4- 302Et Et QHbpBy SPr HH 41 303HFVeHHR: NH2EH 4- 394. HybARH HBHNHa;I-H
4- 305HEI Me H2HH 4- 306 MeVeNeHH3- NHL HH 4-307Ef, EL )eH
AsTon o Porndbirdionl " T

4- 308HHCH
3—SPr

4—295 H Et Me H 'H 3—SPr H H
4-296  Me Me M H H 3-Sr H H
4—1287 Et ©~ Bt Me H H 3-Sr H H

- 4—298 H H 0F H H 3-sir H H
4—299 H Me OH H H 3-Srr H H

- 4—300 H Et O H H 3-$r H H
4—301 Me Me OH H H 3-8r H H
4—302 Et E O H H 3-Srr H H
4—303 H H  Me H H 3-NM, H H
4—304 H Me Me H H 3-N, H H
4305 H Bt Me H H 3-M, H H
4—306 Me Me Me H H 3-M, H H
4~307 Et Bt  Me H H 3N, H H
4-308 H H O H H 3-M, H H
4—309 H M O H H 3-M, H H
4—310 H Bt OH H H 3-M, H H
4~-311 Me Me O H H 3—-M, H H
4—312 Et E o H H 3-N, H ‘H -
4313 H H M H H 3-NiMe H H -
4-314 H Me Me H H 3—NiMe H H
4—315 H Et  Me H H 3—NlMe H H
4—316 Me  Me  Me H H 3—NlMe H H
4317 Bt Bt -~ Me H ~H 3—NMe H H -
41—318 H H O  H H 3—NMe H H
4319 H ¥e OH H H 3—-NiMe H H
4—320 H E 08 H H 3-NMe H H
4—321 Me Me O H H 3—NMe H H
4—322 Et Bt O H H 3-NMe H H
4—323 H H  Me H H 3-NEt H H
4—324 H Me Me H H 3-NMEt H - H
4—325 H ] Me H H - 3-—-NEBt H "H

L]
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4- 310HEt ORHH3- NH2HH 4- 311MeMeOHHH3- NHEHH 4- 312Et Et OHHH3- NH2H- H.
4- 313HHVeHH3- NHVEHH 4- 314HVeMeHH3- NHVEHH 4- 315HEt Me HH3- NHI\/%E:; 2006
. 4- 316MeMeMeHHS- NEVBHH 4- 317Et Et MeHH3- NHVEHH 4- 318HHORHH3- NARE L
- 4- 319HVEOHHH3- NHVEHH 4- 320HEt OHHH3- NHVEHH 4- 321 MeMe OHHH3- NHVE HH
. 4-322Et Et offHH3 NEMeHH 4- 323HHVeHH3- NHEt HH 4- 324HVeMeHH3- NHEt HH
4- 325HEt MeHH3, NHEt HH 43 26 May 2 06 4=326MeMeMeHH3- NHEt HH
4-327Et Et SNHEE HH M- 32 - NHEHHH 4HB29 S EBYHE - NHECHH
4- 330HEt OHH4~+82TNHBt HH B4- 331lBJIBI\/EOMHHB- NHEt HHIA - 3 32 EHRt OHHIH3 - NHIEE HH

4- 333HHVEHH3= doH 4- 334iVeNeHH3- Fight 4- 335HEt MeHH3:- Bty 4-1336MeNgMeHH3- FHH
4-337ELEL. NBHEB- FHH zhsssqut HH3 FHH 4- 330HHPr qHaNPEHHﬁ 340|1|{4| Pr HH3- FHH

4—330 ~0H H H 3-NBt H
4331 Me Me 0fF H H 3-NEt H H -
4~332 Et  Et 0fF H H 3-NHEt H H
4—333 "H H M H H 3-F H H
4—334 H M M H H 3-F H H
4—335 H B M H H 3-F H H
4—336 Me Me M H H 3-F H H
4--337 Bt Et M H - H 3-F H H
4—338 H H BB H H 3-F H H
4-339 H H Pk H H 3-F H H
4340 H H ir H  H 3$-F H H
4—341 H H Bt H  H 3-F H H
4—342 H H & H. H 3-F H H
4—343 H H M H  H 3=C H H
4—344 H M M¢ H H 3-C H H
4—345 H E M H H 3-C H H
4346 Me Me ~Me H H 3-C1 H H
4347 Et Ei Me H H -3-C1 H H
4348 H H B H H 3-CI H H
4—349 H H P H H 3-€0 H H
4—350 H H ik H H 3-C H H
4351 H H B H H . 3-C H H
4—352 H H o H H 3= H H
4353 H H NMBt H- H 3-0H H H
4354 H Me  NEEt H H 3-0H H H
4—355 H Et ~ Nt H H 3—0B H H
4--356 Me- Me  NHEt H H 3-08 H H
4—357 Bt~ Bt Nt H ~ H - 3-0H H H
4—358 H H NP H H 3-0H H H
4—359 H ¥ NPr H ~H ~3-08 H H
4—360 H E NPr H H '3—08 H H
4361 Me Me NHPr H H 3—0H H H
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" 4- 341HHBUHH3- FHH 4- 342HHOHHH3- FHH 4- 343HHMeHH3- C1HH 4- 344HMVeMeHH3- CI HH
4- 345HEt MeHH3- Ol HH 4- 346MeMeMeHH3- ClL.HH 4- 347Et Et MeHH3- O HH, 2006
- 4- 348HHEt HH3- G HH 4- 349HHPr HH3- Cl HH 4- 350HHO HH3- Cl HH 4- 351|6-||1§|/&JH -G HH
. 4- 352HHOHHH3- Cl HH 4--353HHNHEt HH3- OHHH 4- 354HVeNHEt HH3- OHHH
4- 355HEt NHEt HH3- OHHH 4- 356 MeMeNBEt HH3- OHHH 4- 357Et . Et NHEt HH3- OHHH
4- 358 HHNHPr HH3- OHHH 4- 359HVENHPr HH3- OHHH 4- 36 0HEt NBPr HH3- OHHH
4- 36 LMeMeNHPB6H3- OHHHERGE MEY 20(MHPA- 3H2. Et HEt @5)0HExeppl i fisd
RzRt oRuZ1Z3Z237Z4 Conpound R Nunber 5- THHHHHH3- O11HH 5- 2HHHVEHH3- OH HH
5- 3HHHEt HH3- OHHH 5- 4HHMeMe . HH3- OHHH 5- SHHEt Et HH3- OHHH '

Table 5

Exemplified
Compound R? R? R RH 71 72 73 74 7
Number '
5~1 H H H H H H 3-8 H H
5—2 H H H ¥ H H 3-00 ‘H H
5—3 H H H Et H H 300 H H
b4 H H Me Me H H 3-0H H H
5—5 H H Et  Et H H 3-08 H H
5—6 H H Pr Pr H H 3-8 H H
517 H H ifr ir H H 3-08E H H
5—8 H H B B H H 3-0H H H
5—9 H H iBu iBu H H 3-0H H H
5—10 H H sBa  sBu H H 3-0H H H
5—~11. H H tBu  tBu H H 30 H H
5-12 H H (O OMe H H 308 H H
5—13 H H OBt 0Bt H H 3-08 H H
5—~14 H H oOr 0r H H 3-08 H H
5—15 H H SMe SMe H H 3-00 H H
5-16 H H SEt S&t H H 3-8 H H
5~17 H H Sr Sr H H 3-0H H H
5~18 H H N, N, H H 3-08 H H
5—19 H 'H NiMe Ni¥e H H I~ H H
5—20 H H NHEt NEBi H H 3-8 H H
5—21 H H NMe, Me, H H 3-8 H H
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5- 6HHPr Pr HH3- OHHH 5- 7HH Pr Or HH3- OHHH 5- 8HHBUBUHH3- OHHH
5- 9HHi Bui BuHH3- 011' HH 5- 10HHs BusBuHHB- OHHH 5- 11 HHt But BuHFBH%Q%#S%

- 5-12HHWeOMeHH3- Of f HH 5- 13HHOEt . OEt HH3- OHHH 5- 14HHOPr OPr H

5- 15HHSMe SMeHH3- OHHH 5- 16H, HSEt SEt HH3- OL1HH 5- 17HHSPr SPr HH3- OHHH

5- 18HHNH, NH, HH3- O11HH 5- 19HHNHMeNHVEHH3- OHHH 5- 20HHNHEt NHEt HH3- OHHH

. 5- 21HHNMe, NMezHH3- 011HH 45 H H 3-OH H Tabl e 5 5- 22HHNMeEt NMeEt HH

5- 23HHNEt 2MEB2HH 5 24 HHHHA - WieB ViMER 12 5SHHHVe 4 Hivie 4-3ve0B5 - 28 HHHEHA - Me4- Me

5- 27HHVE Vedl- Me4- Mgy 5- 28HHEt ﬁgg Mm—we BF29HHRI Pr&-Mad-Ng o
S 3arBuC 4&”&@‘4“@@55%“ 0B Mi“i* WS Lm%”%a H
‘ 5—25 H  Me 4—-Me H
5—26 H H H  Et 4—Me 4—Me 3 OH " H
527 H H Me Me 4—Me 4—Me 3—0H H H -
5—28 ° H H Et Et 4—Me 4—Me 3—0H H H
5—-29 H H Pr Pr 4—Me 4—Me 3—0H H H
5~30 H H iPr iPr 4—Me 4—Me 3—0H H H
5—31 H H Bu Bu 4—Me 4—Me 3—0H H H
532 H H iBu iBu 4—Me 4—Me 3-0H H H
5—33 H H sBu sBu 4—Me 4—Me 3—0H H H
—34 H . H {Bu {Ba 4—Me 4—Me 3—0H H H
5—35 H H H H 4—Bl 4-Et 3—08 H H
5—36 H H H Me 4—Et 4—Et 3—0H H H
5—37 H H H Ei 4—EFEt 4—Et 3—-0H H - H
5—-38 H H Me Me 4~Et 4-Et 3—0H H H
5—39 H H B Et 4—Et 4-Et 3—0H H H
5—40 H H P Pr 4—Bt 4—EBt 3—0H H H
5—41 H H iPr iPr 4—Et 4—Et 3—CH H H
5—42 H H B B 4—Et 4-Et 3—0H H H
5—43 H H iBu iBu 4—Bt 4—Bt 3=0H H H
5b—44 H  H. sBu sBu 4—Et 4—Et 3—0H H H
5—45 H H tBu tBu 4—Bt 4—Et 3—0H H H
5—46 H H H H H H 3-0Me H H
5-47 H _ H H Me H H 3-0Me H H
5-4 H H H H H H 3-0Bt H H
5—49 H H H M H H 3-0Et H H
5—50 H H H H H H 3-0kr H H
5~51 H H H Me H H 3-0r H H
5-52 H H H H H H 3-0irH H
553 H H H M H H 3-0iPrH H
5—54 H H H H H H 3-SE H H
5—55 H H H M H H 3-8 H H
5—56 H H H H H H 3-SM¢ H H
557 H H - H M H H 3-M H H
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5- 36HHHMe4- Et 4- Et  5- 37HHHEt 4- Et 4- Et 5- 38HHVEMe4- Et 4- Bt 5- 39HHEL Et 4- Et 4- Bt .
5- 40HHPr Pr4- Et 4- Et 5- 41HHOri Pr4- Et 4-Et 5- 42HHBUBU4- Et4- Bt o6 h ey 2006

5- 43HHi Bui Bn4- Et 4- Et 5- 44HHsBusBu4- Et 4- Et 5- 45HHt But Bu4- Et 4- Et °5- 46HHHHHH
5- 47H, HHVeHH 5- 48HHHHHH 5- 49HHHVEHH 5- 50HHHHHH 5- 51HHHVEHH 5- 52. HHHHHH

5- 53HHHMEHH 5- 54HHHHHH 5- 55HHHMEHH 5- 56HHHHHH 5- 5?HHHVEHH 46. 26 May 2006
3- OHHH 3-33H6#H 3- GL1HH - OHHH 3- @EHH 3HOHHH H- OHBIH'SBt OFEH 3-KHHH

5-5¢ H H H M H H 3-SE&t H H
5.0 H H H H H H 3-Sr H H
5-60 H H H Me H H 3-Sr H H
5-62 H H H H H H 3-SirH H
563 H H H Me H H 3-SirH H
5—-64 H H H H H H 3-8, H H
5-65 H H H - Me H H 3-N, H H
5-~66 H H SiPr SiPr- H H 3-8 H H

Amongst the above compounds, the preferred compounds are

Exemplified Compound-Nos

I-1~1-27, 1-29~1-30, 1-32, [-36~1-37, 1-40~1-41. 1-56. 1-58.
1-60, 1-62, 1-68~1-69, 1-T1~1-T2, 1-T4~1-75, 1-86~1-109, 1-114
~1-116, 1-120~1-122, 1~127~1-136, 1-147~1-153. 1=155~1-156.
i-158~ 1165, 1-173~1-176, 1-178~(-183, 1-200~1-203,
%=1~ 23, 2-6~2-8, 2-11~ 213, 2-16~2-18. 2-21~ 2-23. 2-31~ 2-33.
2-36~2-38. 3-41~2-43. 23-46~2-48, 2-56~2-58. 2-61~2-63, 2-66
~2-68, 2-T1~2-73, 2-T6~ 2-78. 2-81~ 283, 2-86~ 2-88. 291~ 2-93,
2-96~2-98, 2-101~2-109,
3-1~3-3, 3-6~3-8, 3-11~ 3-13, 3-16~3~18. 3-21~3-23. 3-26~3-32.
4-1~4-3, 46~ 4-8, 4-11~4-13, 4-16~4~18, 4-21~ 4-23. 4-26~ 4-28.
4-31~4-33, 4-36~4-38. d-41~4-43, 446~ 4-48, 4-51~4~53, 4-5
~4-58, 4=61~ 463, 4~86~ 4-68, 4~T1~ 413, 4~T6~4-T8, 4-81 ~4-83.
4-85~4-88, 4-91~4-93, 4-96~4-98, 4-101~4-103, 4-106~4-108,
4-111~4-113, 4-116~ 4-118. 4121~ 4~123. 4126~ 4-128. 4-13 1~ 4-133.
4-136~4-138. 4-141~ 4-143. 4-146~ 4-148. 4~151 ~ 4~153, 4~156~ 4~158.
4~161~4-163. 4-166~ 4~168, A~1TL~4-173, 4=176~ 4~178, 4-181~ 4-183,
 4~186~4-188. 4-191~4~193, 4-196~ 4198, 4-201~ 4~205. 4-206~ 4-208.
4-211~4-225, 4-228~ 4-230, 4-233 ~ 4-235. 4-238~ 4-240. 2-243~ 4-245.
4-248~ 4-250, 4-253~ 4255, 4-258~ 4~260. 4-263~ 4~265. 4-268~ 4-270,
4-273~ 4275, 4278~ 4-280, 4-283~ 4~285. 4-288~ 4-290, 4-303~ 4-305,
4-308~4-310, 4-313~4-315, 4-318~ 4-320, 4-323~ 4=325. 4-328~ 4-330.
4-353~ 4-355, 4-358~ 4-360. _
5-1~5-T, 5-12~5-17. 5~24~5-29,-5-35~5-40. 5-4G6~5-49, 5-Gd~
5~57, 5-64~5-65 '
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3- OHHH 3- OHHH 3- OHHH 3- OHHH 3- O11HH 3- OHHH 3- OHHH 3- OHHH 3- OHHH 3- OHHH

3-OHHH 3- OHHH 3- OHHH 3- OHHH 3- OHHH 3- OveHH 3- OveHH 3- OEt HH 3-OPr HH
28N 295 |

. 3-0Pr HH 3-G Pr HH 3-G Pr HH 3- SHHH 3- SHHH 3- SMeHH 3- SMe H 06
5- 58 HHHHHH3- SEt HH.  5- 59HHHMeHH3- SEt HH 5- 6 0HHHHHH3- SPr HH 5- 6 1HHHMeHH3- SPr HH

5- 62HHHHHH. 3- Si Pr HH
and the following are further preferred:-

1~-1~1-6. 1-11~1-12, 1-20~1-26, 1-30. 1-71, 1-87. i-89;-1-91~v
1-83, 1-100~1-106. 1-127~1-131, 1-147~1-150. 1-152~1~-153, 14155
~1-166. 1-161, 1-173. 1-178~1-181,

271, 26, 2-11. 2-16. 2-21. 2-31, 2-36. 2-41, 2-46, 2-56. 2-61.
2-66, 2-T1. 2-76, 2-81, 2-86, 2-91. 2-96. 2-102~2-107.
3-1, 3-6. 3-11, 3-16. 3-21, 3-26~3-28, 3-31~3-32,

41, 4-6. 4-11. 416, 4-21, 4-26. 4-31. 4-36. 4-41, 4-46. 4-51.
456, 4-61, 4-66. 4-T1, 4-T6, 4-81, 4-85~4-86, 4-91. 4-96. 4-10].
4-106, 4=111, 4-116. 4-121, 4126, 4131, 4-136, 4~141., 4-146. 4-151.
4-156. 4-201, 4-206. 4-211~4-222, 4-263, 4-303. 4-313. 4-353. 4-353,

O-1~5-6. B-12~5-17, §-24~5§-29, §-35~5-39, ,6-54~5-55, G~G4~ =

5-65
with the following being still further preferred:-

1-1, 1-2, 1-3. I-4, 1-5. 1-6. 1-22, 1-30. 1-71. 1-161. 1-173. 2-1.
2-11, 4-6. 4-11, 4-26. 4-31. 4-36. 4-81, 4-212. and "5-1°

in particular, the following:-
1-1: N,N'-bis(3-hydroxyphenyl)pyrimidine-4, 6-diamine

1-2: 2-methyl-N,N'-bis(3-hydroxyphenyl)pyrimidine-4, 6—

diamine

1-3: 2-ethyl-N,N'-bis(3-hydroxyphenyl)pyrimidine-4,6~

diamine

1-4: 2-propyl-N,N'-bis(3-hydroxyphenyl)pyrimidine-4,6-

diamine

1-5: 2-isopropyl-N,N'-bis (3~hydroxyphenyl)pyrimidine-

4, b-diamine

1-6: 2-butyl-N,N’'-bis (3-hydroxyphenyl)pyrimidine-4,6—- -

- diamine . _ —
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5- 63HHHMeHH3- Si Pr HH 5- 64HHHHHH3- NH2 HH 5- 65HHHVEHH3- NH2 HH

5- 66HHSI Pr Si Pr HH3- OH HH Anpbngst t he-above conpounds, the pggngﬁ,@ﬁ

. conmpounds are Exenplified Conpound Nos 1-1-1-2L 1-29-1-30

1-36--1-37, 1-40"-1-41, 1-56, 1-58. 1-60, 1-62, 1-687-1-69, 1-71"-1-72,
1-74n-1-75, 1-86- 1-109, 1-114 -1-116, 1-120n-1-122, 1-127”-1-136,

1- 1477-11483; 12+ aﬁan=HBB:—bisﬂEBhﬁdﬁﬁBypneﬁyB)pirﬂﬁﬁdiﬂeiﬁséi-183,'
1-2007- 1,203, 2-17-2-3,2-6- 2-8,2-11- 2-13. 2-16--2-18,2-21- 2-23,2-31-
2-33, 14'3BAS.38, 2-41-'-2-43, 2-46-2-48. 2-56-2-5L 2-61-2-63, 2-66
-2-68, 2-717-2-73, 2-7672-78, 2-81-2-83, 2-8672-88, 2-91"-2-93,
2-96"-2-P8172: 104, R+ l@@s(§—ﬁ aso @n§1§+53niéro yAdmidine-4, 6-
4-1-4-3,4-6-4-8,4-11-4-13, 3-167- -21-3-23, 3-26-3-32,

4-16- 4- r®lam@ne 4-23, 4- 26- 4 28, 4- 31--4 33, 4-36--4-38, 4-41-4-43,
4-46--4-48, 4-517-4-53, 4-56

VS B St 98 B B TR e B P B 55 4 08

4-113, 4-116--4-118. 4- 121“ 4-123, 4-126- 4-128, 4 1317-4- 133,

4-136- 4-4.38; 4-44dr ¥y 143, ¥+ 141 $( A-Hi @ = 9§He ﬁ31431§6€rﬂaéiﬁb—
4-161---4-163, 4- 166~ 4- 168, 4- 171--4 17 1§%A 4-178, 4-181~ 4- 183,
4- 186- 4-A5-diamine .- 193 4- 196- 4- 198, 4- 201 4- 203, 4- 206- 4- 208.
4-211-4- 225, 4-228- 4- 230 4-233. 4- 235, 4-238- 4- 240, 2- 243- 4- 245,

4-24874-250. 4 8- 4- 263- 4- 265 - 4- 270,
4- 273A- £g€% 4%;§§ 3645Y§%§ﬂ’i1 4Lh % Egb?? 2303- 4- 305,
4- 308“A¢ﬁﬂuhrhéiﬁ34lﬁiﬂﬁhﬁb318 4-320 4-3237 4-325 4-328. 4-330
4-353-4-355, 4-3587-4-360, 5-17-5-7, 5:12°-5-17, 5-24-5-29, - 5-35-5- 40,

5-46"- 5- 49 5-54- 5-57, 5-64-5-65 47
4-26: 6- 1sobutyl N,N'-bis(3~-hydroxyphenyl}-1,3,5-

triazine-2,4-diamine

4-31: 6-s-butyl-N,N'-bis(3-hydroxyphenyl)-1,3,5-

triazine-2,4-diamine

4~36; 6-t~butyl-N,N"-bis (3-hydroxyphenyl)-1,3,5-

triazine-2,4-diamine

4-212:. 6-ethyl-N,N'-bis(3-hydroxy-4-methylphenyl)-

1,3,5-triazine-2, 4~diamine and

5-1: ©N,N'-bis(3-hydroxyphenyl)pyridazine-3,6-diamine,

and most preferably

2-methyl-N,N'-bis (3-hydroxyphenyl)pyrimidine-4, 6-diamine

and
N,N'-bis(3~hydroxyphenyl)pyridazine-3, 6-diamine.
[Mode of Practising the Invention]

.
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26 May 2006 and the followi ng are further preferred: 1-1 16, 1-11r-1-12,
1-20--1-26, 1-30, 1-71. 1-87. 1-89, - 1-91- 1-93, 1-100"- %%?ﬂ 260

ay _?
- 1-1277~-1-131, 1-147~-1-150, 1-152-1-153, 1-155 -1-156, 1-1 3,
1-178-1-181, 2-1, 2-6, 2-11, 2-16, 2-21, 2-31, 2-36, 2-41, 2-46, 2-56,
2-61, 2-66, 2-71, 2-76, 2-81, 2-86, 2-91, 2-96, 2-1027-2-107, 3-1, 3-6,
3-11, 3-T6e algxpganzaansazﬁ;na hbte3032y14cbmpéuﬁﬂs4{bb$e¢ehﬁgd4 21, 4 26,
4-31, 4-36, 4-41, 4-4 4-66, 4-71,. 4-
4- 857- 4-'88, 9gneal, f%ﬂ‘uha%oiﬂ 2316616 Erfffnt4li‘if@“t&"i?zfnd4ti‘§6 4-131,
4-136, dnidilogdnldSntdidddg HedSbodryPl, dérﬁ%l%%llreﬁar%%%ntéd263
4- 303, 4- 313, 4-353, 4-358, 5-1-'-5-6, 5-127-5-17, 5-24R-5-29,
5- 35-5- 30y . generad siprmibae - (5183 vandy (MEIEdI oW nglbeeng k8OWR f urt her

i et ety O gt o, Gyt 17
parti cullae, phledilaleldovmb“},g flhd: following method u31ng known

N, N - bis h Xy di ne-4, 6-dj am ne -

2- et hyl ?P$g $§ o£§%ﬁ€%99)ﬁ9F?ﬁ%akﬁe 4, 6- dlanlne 1- 3:

2-ethyl-N, N - bIS(3 hydroxyphenyl)pyrlnldlne 4, 6 di am ne 1-4:

- 2-propyl -N, N -bi s(3-hydroxyphenyl ) pyri m di ne- 4 6 diamne 1-5:
-2-isopropy| N N - bi s(3-hydroxyphenyl ) pyrim dine 4,6-dianine 1-6:

2- butyl - N, 3 hydr oxyphenyl ) pyri m di ne-4, 6 di am ne 48 26 May 2006
1-22: 2-a Hmﬂ bIS(3 hydr yph nyI)pyrlnldlne 4, 6- diam ne
X p 52 5 l ] stage A-1 -
X - S
1x) I
R @
z 73 1 Z4 2
x1~¢v—T )<6H Zlﬁyﬁﬁ 25/// ?*ﬂk**v ;KEH
R (XD [\\j\ Al R?
{!
z{,/ TH an
(){II)

In the above formulae, R!, R?, Zl'_, z?, z3, 2%, 2° and A

have the same meanings as above, and X' and X* each

£
N

represents a halogen atom (preferably a chlorine atom,
bromine atom or iodine atom, and more preferably a

chlorine atom}.

Stage A-1 is a stage for the production of a compound of
general formula (XI) by the reaction between a halogen
compound of general formula (IX) and an aminophenol of

general formula (X} in an inert solvent.

The inert solvent used is not particularly restricted

providing it does not impedg the reaction, and to some
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1-173: N, N -bi s(3-hydroxyphenyl)-5-nitropyrimdine-4,6- diamne 2-1:

N, N' - bi s(3-hydroxyphenyl ) pyri m di ne-2, 4-di am ne 4-6: 26 May 2006

6- et hyl -N, N - bi s(3- hydroxyphenyl)-1, 3,5-triazine- 2,4-diamn I

N, N - bi.s(3-hydroxyphenyl)-6-propyl -1, 3,5- triazine-2,4-diam ne 4- 26.
6-1 sobutyl -N, N - bi s(3-hydroxyphenyl)-1,3,5- triazine-2,4-diam ne 4-31:
6- s- but ydﬁXN,EM bil¢3ohydsoxyhhengtprliBgS-mateaziahe- 2, 4- Bramphes4- 36:

6-t-butyl- dro 1,3, 5- i azj ne-2, 4-di am ne 4-212
o et nyt TRR s S RBAESEy RIS R A SRy DGR e 212
>-10 N, '\[Ll@réiﬁ hydr eerptea Ryl wai&znaheoﬁa&@llﬁyaﬁ@carla@ﬂs nesthpref erably

2-met hyl - N, N' - bi s(3- hydroxyphenyl ) pyri m di ne-4, 6-di am ne and
N, N - b| s3- RPAFERFpherBAYSTy r REEZ XYe-L3.66- d?%]ﬁﬁﬁ&dlfckﬂb@féo@'fs PEaehi sing the

I nventi ogl ?&b ﬁ%@éﬁﬁ%&‘?e Ni o JE%Q;;_H ai '&'a&l%o%et eLpaLY¥h 1 604RQUNdS
represent ed y general fornulae present i nvention ahd the
nit rogendl;olmlra:rmti@mz er oah;zbrdleenvemevesanépr eslenhédrobgzngener; al formul ae
(M) and. Jf % are_either oucgl ﬁgfor exa r‘rf VggO/ 12485
banphl o056t -5y S8R 250 RTTTLR W (HIS (BF PBUPRGE ReChOAABPRS Known
conpoundsudis th%§tartaﬂsm§1erl absheMpt hodgfi ¥bpfoggr+ stagies; 1 (1X)
' tetrahydrofuran, dioxane, dimethoxyethane and diethylene
glycol dimethyl ether; amides such as formamide,
dimethylformamide, dimethylacetamide, N-methyl-2-
pyrrolidone and hexamethylphosphoramide; sulphoxides
such as dimethylsulphoxide and sulfclane; and alcohols
such as methanol, ethanocl, propanol, Z-ethoxyethanol and
2-butoxyethanol. The ethers, amides and alcohols are
preferred, in particular dioxane, diethylene glycol
dimethyl ether, dimethylformamide, dimethylacetamide, 2-
ethoxyethanol or Z2-butoxyethanol.

This stage can be carried out with the optional addition
of a base, such as an organic base like triethylamine,
N-methylmorpholine, pyridine, 4-(N,N-dimethylamino) -
pyridine, or an alkali metal carbonate such as sodium
carbconate or potassium carbonate. An organic base 1is-

preferred.

The reaction temperature will differ with the starting

material compounds and the solvent but, normally, it is

0-200°C and preferably 50-170°C.
The reaction time will . vary with the  reaction

temperature, the starting material compounds and the

solvent but, normally, it .is in the range from 10
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Z2 N Z5 v stage A-2 ICl \ XI Ai ~OH R2 (X1) (I) I'n the above formnul ae,
Rl, Rz, 71, 72, Z3, Z4, Z5 and A have the same neanings aggapgvmps and X1
-and X2 each represents a halogen atom (preferably a chlorine atom

brom ne atomor iodine atom and nore preferably a chlorine aton). Stage
A-1 is a stage for the production of a conpound of general forrmula (XI') by
t he reacmﬁontbetWEenZd habegen aahppurdechbdened@l rfionrglsa €6X)8 and an

am nophe general formula (X) in an inert solvent. The inert solvent
used is §8P TBarticularly restricted providing it does not inpede the
reaction, and to some 26 May 2006 extent dissolves the starting materials.
Exanpl es _ include aliphatic hydrocarbons such as hexane, heptane, |igroin

and pet r BPédfATébfieitheareitht PE Ier deadiorn suthe 4ergenz awtenigluene and
xyl ene; Bah Oply UASAIRANS e PURT 80 AN I OTRLDANS, 60 T Afdhz10ar PO

r
tetrachl ori de I chl oroet hane, chl orobénzene an dIC | orobenzene;
nitril esmstbhdas atetrorktmplle,afidlpvapngnithe leeid etthens: rsueitiam di et hyl

et her sopr | ether ahydr fur di oxane, di met hoxyet hane and
dlethyleh ngéptdﬁﬁ%t%§§t%i R © g%l6%§P§ﬂ%%P%SP?BFﬁ§nPH§O the
di net hyl +g& rand deon ek ARERY! a@ﬁbam eetrléFcrE%%yl vor i | dang and

hexanethyl hosphor am de; sul phoxi d
er-immiscible solvent (such as benzene, ether, ethyl

acetate or the like), after which the extraction liquid
is washed with water and dried with anhydrous magnesium
sulphate. By then distilling off the solvent, the. £
target compound is obtained. The target compound thus :
obtained can, where necessary, be further purified by

the usual methods, such as column chromatography, etc.

The aminophenol (X) used in stage A-1 is either a known
compound or can be readily produced by known methods
[see J. Am. Chem. Soc., Vol.47, 1712-1718 (1925), dJ.
Heterocyclic Chem., Vol.26, 1255-1259 (1989), Synthesis,
1446-1450 ({1997), J. Chem. Soc., 3017-3020 (19%49), J.
Chem. Soc., 2426-2430 (1951)1].

Stage A-2 is a stage for the production of the target
compound (I), and this 1is achieved by performing
reaction between the compound of general formula (XI)
and an amine of general formula (XII) in the same way ae

in stage A-1.

In the case where compound (X) and compouﬁd (XII) are
the same compound, then it is possible to obtain the
desired compound (I) by carrying out reaction in the

same way as in . stage Azl using at least 2 mol
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such as di net hyl sul phoxi de and sul fol ane; and al cohol s such as net hanol ,

et hanol , propanol, 2-ethoxyethanol -2-butoxyethanol. The ebBaps, »@g des and
- al cohols and are preferred, in particular di oxane, .diethyl ene %I’ycol

di ret hyl ether, dinethylformam de, dinethylacetam de, 2- ethoxyethanol or

2- but oxyet hanol . This stage can be carried out with the optional addition
of a basé&prefiehabsyar?or gadilc dRseohpkund i 8fhybam mel & mbeRgtnor phol i ne,
pyridine, 4-(N iget hyl ami no)- pyridine, or an alkali netal carbonate
such as '%%Wé%&tg;gghate or potassium carbonate. An organic base is
preferred. The reaction tenperature will differ with the starting material
conpounds and the solvent but, normally, it is 0-200C and_preferably

50- 170C. THhe2ReB8t Pén IETPE aki 1052 Wit bk hesedat®i 8hadeefipér dture, the
starting.{@ier | 8l FOUROWNBARAG (e 1 50kLeRl1 bUbroBREER! by Kbl S 1N the
range from 10 51 26 May 2006 mnutes to 24 hours, and preferably 30 m nutes
to 8 howtho@sl [Bwnbly. t Bemend. of Vohe3PeadtBbn36the (200Qkl . material can be
obtained fromthe reaction m xture by the usual nethods. For exanple,
following the end of the reaction the solvent is distilled off and water
poured ori® Hampdiesi duexabt ainead, than @d r ashpeangerdor gedewath a

wat er-i'mm sci bl e sol vent JEsuch as benzene, ether, ethyl acetate or the

li ke), afv@rrdhi dHX¥hecRie¥edi dm | pHage Asimadhed wit HIERHRr ©&nd dri ed

with anhydnus, Mpgneshdnke sid phat e, Byibheg gus!t | bhhngeobloliigeto! vent, the

by the following method B.

Method B
Xa 12 .
. N/K stage B-1 .~ NN
PP BN
x? N X Xt N X2
(X110 | (1Xa)

In the above formulae, X! and X? have the same meanings
as above, and X3 represents a halogen atom (preferably a
chlorine atom, bromine atom or iodine atom, and more
preferably a chlorine atom), and RY¥ is a Ci¢ alkyl

group.

Stage B-1 is a stage based on a known method [Helv.
Chim. Acta, Vol.33, 1365-1369 (1950)] and is carried out
by the reaction between a trihalo-triazine compound of
general formula (XIII} and an alkali organo—meﬁal {for
example, an organo—lithium reagent such as
'methyllithium, ethyllithium or propyllithium; an organo-
magnesium reagent such as _methylmagnesium bromide or 

ethyl-magnesium bromide; an oxrgano—aluminium reagent
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‘target conpound is obtained. The target conpound thus obtained can, where
~necessary, be further purified by the usual nethods, suchjgd gpidean

- chromat ogr aphy, etc. The am nophenol (X) used in stage A-1 is €ither a
known conpound or can be readily produced by known nmethods [see J. Am
Chem Soc., Vol.47, 1712-1718 (1925), J. Heterocyclic Chem, Vol. 26,

1255- 1258uCho89) |t 1Symatttesissl umikdid6r 1450 61897Ap - zdncChrerlgenac.sudd17- 3020
(1949), Jg lethje)lc. 2426- 2430 (19513]. Stage A-2 is a stage for the
producti 68 of TRe Y2 yet’ Edmpdlnd{IFLOHRPRIN s FEEI8&ki eF8BNDYEDer f or ni ng
reacti onlhehween dieegomponisk ofe gepsicde Loyl QII()QI)gfIﬁleC!I ananpe of

general fornula (XI1) in the sane way as in"stage A-l. In the case where
. compound*ERFERRd eBNMFBUN@TERINO M@cse tiven sasegeotpound, amenindart s possible

to obt ai desd 1.ed n I Erying, out reaction in the sane
way as iﬁog?ESE A(-Sﬂlalﬁs?%gﬁgf?gl %angt%%r%%gﬁ% I@é’g/irfé?@gb()& eFBFEbIRP 2-3 nol )
of conpohadafxXy pen natordthal hydospotinch (|€ch Thes amdis &afe gejer al

formula (XL1) used in.stage A-2 is either a known conpound or is readily
produced£8;uéﬂ3mna &Eﬁﬁdﬁ?ﬁﬁaﬁﬂﬁ?OQJﬁﬁﬁm.?sveﬂcééprsmsgheeQA (@2000)]. The .

conmpoundafil Xhaek@chi Nat heyCameund 1. ygeger al; of npl oyed in
‘stage A-l, Ais a group of florrrul a (V) eand R9ac|ilse aﬁm_ éleal(qu Icogroup, can
be produd&Bethyltakhes! | R hgrakl HodnBarvsahdd ByMapchmbbhe cabawe f or mul ae,

X1 and e the sane neani ngs _.as _above, and X3 represents a hal ogen
Hay arrd ' S ShE Cualr?l-]:ne a%&?\zﬁpei'odi nzoif"@ﬁﬂ

atom (preferably a  chl orine atom "bro “rand nore
tetrahydrofuran or diethyl ether), at -78°C to 50°C

(preferably -30°C to 30°C) for from 10 minutes to 8 ff}

hours (preferably 30 minutes to 3 hours).

After the completion of the reaction, the target

compound 1is obtained from the reaction mixture by the

usual methods. For example, the reaction mixture is
concentrated or extracted with a water-immiscible

organic solvent (such as benzene, ether, ethyl acetate

or the like), fpllowed by drying with anhydrous
magnesium sulphate, after which the solvent is distilled

off. Where required, the target material thus obtaiﬁed'

can be further purified by normal_methods, for examplé ' éf}I

by ‘column chromatography.

The compound of general formula (IX) used in stage A-1

can also be produced by the following method C.

Method_ C
stage C-1
OH—A—OH - » X'—A—X2
‘ o - halogenating agent
xXm - - \ (Irx)
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preferably a chlorine aton), and R12 is a C1_6 alkyl group. Stage B-1is a
stage based on a known nethod [Helv.. Chim Acta, Vol.33, ég@éﬁgﬁﬁg (1950)]
and is carried out by the reaction between a trihal o-triazine “conpound of
general formula (XI11) and an al kali organo-nmetal (for exanple, an
organo-lithiumreagent such as nethyllithium ethyllithium or

propyl | itrhi time arborvganbermaymesi udl,r ekjentnduch dmweet fplemagassi um broni de
or eth¥?-na nesiun&ﬁ{onide; an organo-al um ni um reagent 53 26 May 2006
such as ¥F4HEtHR/ 1% N Um  an organo-zi nc reagent such as di met hyl zi nc;

or an organo-copper reagent such as lithiumdinethyl-cuprate; preferably
an organo-lithium reagent or an organo-nmagnesi umreagent) in an inert

sol vent JGasie exahplé a@n s3PhabrecHy docar BBAVBUEetR®d hbxan®rJan aromati c

hydr ocardan, such, 51 Penzens 95,71 2hsng: 3 halio; hgkggar bopy sugh as

di chl or orret hdne; or” ‘an et her "such~as di et Ryl er or diethylehe glycol
di met hyles&t+texg [@aéb&nabl §. anfrar on@tene. hysdrecacalbodn 76r, an23et+h2B2 and in

parti cul ar zene, .toluene, . tetrahydrofuran or dieth et her at -78C to.
BOC | pr@rosr A0t DY 3668 of eyt bEESRERD i AARESUPS L nGHRELEhr of er ably
30 m nutRs A a3 heuns) - abldt ek t haieeephetingn afehite reaehi ogs the target

conpound is obtained fromthe reaction m xture by the usual nethods. For
exanpl e thipaviledes 1 bde misaalr ea$ s thignvdnt ¢l edide; exa rakesahored a '

e WAL | QUGN BasoLNEdbRE" B DBTERIAg CLIRCRIY soct e

whi ch t heridalowdte | Sodi stphdgshoofis. Wheriedietps red, throsphgetsmateri al

thus Ob%gd%ggalide such as phosphorus pentachloride, phosphorus
pentabromide or phosphorus pentaiodide; or a phosphorus
oxyhalide such as phosphorus oxychloride, phosphorus
oxybromide or phosphorus oxyiodide; in particular with
phosphorus oxychloride) either in the absence of sclvent
or in the presence of an inert solvent {such as an
aliphatic hydrocarbon such as hexane or heptane; an
aromatic hydrocarbon such as benzene or toluene; a halo-
hydrocarbon such as dichloroethane or dichlorobenzene;
an ether such as diethyl ether or diethylene glycol
dimethyl ether; or an organic .base such as N-
methylmorpholine, triethylamine, N-methyl-piperidine,
pyridine, quinoline or dimethylaniline; preferably in an
organic base or in the absence of solvent, and in
particular in dimethylaniline), at 20-180°C (preferably

70-150°C) for from 1 hour to 24 hours (preferably 3 to 5
hours) . In the case where no solvent is employed, the
reaction is carried out using excess of the halogenating

agent.
Folléwing the end of the reaction, the target compound

is obtained from the reaction mixture by the usual

methods. For example, the reaction mixture 1is
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can be further purified by normal nethods, for exanple by col um

chromat ography. The conpound of general fornula (I'X) used Q@h&&ﬁﬂﬂ6A' can
. al so be produced by the following nmethod C. stage CG1 OH A-(H A -X2 '
hal ogenati ng agent (XIV) (1X) 26 May 2006 In the above fornulae, neanings
as above. X1, X2 and A have the sane Stage C-1 is a stage based on a known

met hod [Jdoné¥@tra€B@m ,orVol edfradBe®- 183 EH 1952) waterGigmichenie Vol . 18,
653-656 (1953); (1957) ] by the formula (XV) thlonyl hal i de trihalide
tri br om YEIaBEAt SRAVEAE s{RUFTbrag. bapzeasemeRRT, \BFLYY, agesarenso

reaction,pet ypen g jgampound, oi ;geger gl *mH¥§E | 0gepRt i 0gLJALRLs Such as

thionyl chloride; a as phosphorus trichloride, phosphorus triiodide; a
(such agmag@®©$@m0$u$phphesphﬁtas wphobphbeusolvent is distilled

off and the target material obtained. Where required,
the target material thus obtained can be further
purified by normal methods, for example by column

chromatography.

In the case where the nitrogen-containing heteroaryl

compounds of general formula (1) of the present
invention, or pharmacologically permitted salts thereof, ' 5m}
are used as preventives or remedies for Alzheimer's -
disease or .as amyloid protein fibril-formation
inhibitors, they can be administered orally in the form

of tablets, capsules, granules, powders or syrups, etc,

or parenterally in the form of injections or
suppositories, etc, either on their own or after mixing

with suitable_ pharmacologically-permitted fillers,

diluents or the like.

These pharmaceutical preparations are produced by known

methods using -additives such as fillers/excipients ' .
(examples of which are organic fillers -like. lactose, | ¢
sucrose, glucose, mannitol, sorbitol or other sugar or
sugar derivative; corn starch, potateo starch, oa-starch,
dextrin or other such starch or starch derivative;:
crystalline - cellulose or other such cellulose
derivative; gum Arabic; dextran; pullulan orAthe like;
and inorganic fillers 1like 1light silica, synthetic
aluminium | silicate, calcium silicate, ‘magnesium
metasilicate or other silicic acid dérivative; calcium
hydrogen. phosphate or other phosphate; calcium carbonate

or cother carbonate; calcium sulphate or other sulphate, -

.




phosphorus phosphorus phosphorus such as phosphorus pentachl ori de,

pent abrom de or oxyhalide such phosphorus pentai odi de; orngdaﬁmﬂgosphorus
- oxychl ori de, oxybrom de or phosphorus oxyiodide; in particular wth
phosphorus oxychloride) either in the absence of solvent or in the presence
of an inert solvent (such as an aliphatic hydrocarbon such as hexane or -
hept ane;o&anther bilieil ¢ hybrdcanbsn (sxempdesherfzerfeldr a2 ushearachal o-

hydr ocar S a i_ghl hane or .di chl orobenzenge; _an_ether, such as
diethylE%?ﬂ%r%%?id?§%%§1e%ég§ ?cgf &ﬁ%@th??ﬁgﬁﬁgr;Sg?aﬁﬁggrggﬂgc base such
as N netdydeminpholdtesradtd;et hglian neclNodekhy| spipesi di beeswpyli di ne,

qui noline or dinethylaniline; preferably in an organic base or in the
absence THEELIWEREE W0 A PEIRY MGl YREYF ndb Pyl antFife) 2daPi90- 180C

(preferalliyg; Qiiln0@ed dudd 4B LOPHInt S £@@fsg%ﬁ%§i?rfgﬁ¥r§cto S

hours). In the case where no solvent is enployed, reaction is carried
out usi mfrigkcess ofodihg hal ogenaviiig: agenbPL-Felibdmeng t heseddunf the

the. usuanBba o i RRLPUBERI RN el F'es "26%my 2006
concent riahed, 5o IpHawaed et Mildi @ vl @iridey sei bl @ic osgani kyaphvent (such as -
benzene, ether, ethyl acetate or the like), followed by drying with
anhydro@?d other “silicas; and also the aforesai starch
' derivatives), bindexs (examples of which are
hydroxypropyl cellulose,-hydroxypropyl methyl cellulose,
polyvinyl pyrrolidone, macrogol and compounds identical
te the aforesaid fillers), disintegrating agents
{(cellulose derivatives such as hydroxypropyl cellulose
with a low degree of substitution, carbbxymethyl
- cellulose, calcium carboxymethyl cellulose and
internally-crosslinked sodium. carboxymethyll cellulose;
carboxymethyl starch, sodium carboxymethyl  starch,
crosslinked polyvinyl pyrrolidone and other such
chemically-modified starch/cellulose or the - like},
emulsifiers’ ({for example bentonite, veegum and other
types of colloidal clay; magnesium hydroxide, aluminium
hydroxide and other such metal hydroxides; sodium lauryl
sulphate, calcium stearate and other such anionic
surfactants; benzalkonium chloride and other types of
cationic surfactants; and polyoxyethylene alkyl ether,
polyoxyethylene sorbitan fatty acid ester, sucrose fatty
acid ester and other - such nonionic surfactants},
stabilizers {(methyl paraben, prole paraben and other
such p-hydroxybenzoic acid.esters; chlorobutanol, benZYl
alcohol, phenyl ethyl alcohol and othér such_alcohgls;r
benzalkonium chloride; phenol, cresol and other such
phenols; thimerosal; dehydggacetic acid; and sorbic

~acid), correctives/corrigents (such as the normally used
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magnesi um sul phate, after which the solvent is distilled off and the
target material obtained. \WWere required, the target ”ateﬁbﬁhiffﬁ) :
- obtained can be further purified by normal nethods, for exanp? y col um
chromat ography. In the case conpounds of invention, or where the
ni trogen-containing heteroaryl general formula (I) of t he present
pharnaco$wgét®méysperm¢idbd sahssethenéetrease usedcas pradentthees or
remedi es, for. Al i mer' I sease or | oid protein fibril-formation
i bi £ ot 52} et T it At Rebr SUchy aRfy EERCEhe T orm  of ¢ apl ot s,
capsul es, granul es, pomders or syrups, etc, or parenterally in the form of
injections or suppositories, etc, either on their own or after mxing
wi t h suiTh®l émﬁhai’inﬁ@@ldogﬁdal | 911§é¢rn acedridingertsy thel sgmesops .t he | i ke.
These p PLERAT r o] usi ng
addi tives suéﬁﬂg Cﬁé?l%ﬁs e%%#%ﬁ%ﬁ %geg ngiﬁg ngg%hggﬁlgfé%%g%anlc

fi llers d:azkebbacmsxsce anSUSMOSRE ainese mammvteg} 1sefli tof ar mgt her sugar
corn starch, potato starch, a-starch, dextrin or

suga tive;
other suéﬁ?%ﬁ%ﬁ Br L1 4r¢h d%??va??veuPpﬁFys@éWPFneOéelﬂupggenﬁﬁ ot her
such cel {ylope, kS‘P)Il' VA VRy) IYRAT abings, dexdd a’ﬂqheﬁ’iu' buhanietotRg |1 ke; and

inorganic filler ike light silica, synthetic aluminiumsilicate, calcium
si | i cat elntrparersdusty néiﬁi@:ﬂel i cate lo¢ otdwat shl |@m<Qwat:| daed'eramat gve; cal cium

hydroge@igpg§pgg%gtor PtBer hosgﬁg%ggﬁ?gkgte Irg@rb anoqlpp%g:her

car bonate; Tal cirtim su phate
limit of 500 mg ({(preferably 250 mg) per time, from once’

to six times per day according to the symptoms.

. h

)

N
S

[Optimum Mode for Practising the Invention]

Below, the present invention is explained in still
further detail by providing some production examples,
experimental and preparation examples, but the invention -

is not to be restricted to these.

{Production Example 1}

6~Ethyl—N,N'—bis(3—hydroxyphenyl)—1,3,5—triazine—2,4f
diamine (Exemplified Cdmpound No. 4-6) %m)

(1A8) 2,4edi¢hloro—6—ethylf1,3,5-triazine

‘This compound was prepared based on a known method
[Helv. Chem. Acta, 33, 1365-1369 (1950)]. That is to
say, 2. 4 6—trichloro- 1 3,5- tr1a21ne (4.61 d, 25.b‘mmol)
was dissolved in benzene (50.0 mlL} under én atmbsphere

of nitrogen and the solution cooled with an ice bath.

While stlrrlng the solutiGh, ethylmagnesium bromide

(3 0 M ether solutlon, 10.0 mL}) was slowly added'over 20
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26 May 2006 or the like), lubricants (exanples of which are stearic acid

-and netal stearates like calciumstearate and nagnesium sty 8%@1@06‘ al c;

- col | oidal silica; beeswax, sperm whale wax and ot her such wax bori.c
acid; adipic acid; sul phat es such as sodi um sul phate; glycol; fumaric

aci d; sodium benzoat e; DL-leucine; sodium [|aurylsul phate, nmagnesium

I auryl sulphates anandt hete 1 5oy |ca?m1ylleshl phvdt e$orsi Bi clf@rahhydrB@Ie silicic

acid hy nd,other. sil nd so .t he .af oresai d sta
deri vat %gﬁs§t %i grl% ec>s<ea éféﬁrb‘f Wh?ig aeaCtth&lr o‘f&%r% {:’ce?(liul ose,
hydr oxypbppyhlﬁetmeme&mwmte;grmiyvamj mw&nehudgnmhmwgof and
conpounds, i dentical, to the aforesaid fillers), disintegrati ng agent s

(cel | ul 058 deFe@stilyds suRRt R 1A 0RYBFOBSI GEMIQR o8 GREATRIR ow degr ee

of substisuki Pon @@bb@XMﬂ?t by aa%bultgsechecaééam&farp @({@t hyh cellulose
and internally-crosslinked sodi um carboxynethyl cel car boxynet hyl

st arch, %bﬁinm@a@@bkyﬁ@tﬂyt stﬁthﬂr {(20®s8l] n‘k@ﬂ @b$9va¢ih6}43dp§mdol i done and

oL et el TSR IR LL EAL AL oTue! LULBRE of e Lakelpoqemi i iers

‘magnesi wiadydensivedd, aldshigd umthydioxideeandaglher (0ah et abndydr oxi des;
sodium | aquryl sul phate, cal cium stearate and ot her such anionic

sur f act dmieR Béﬁlials%ﬁlré‘ﬁle@hls&dllﬂ’é‘ &hd-gtiistsy St%é"sl‘b‘? (2@t P onb- b :
surfact apfss angh PO y oxy HH' ehgs al &‘dﬁrfécﬁ‘erout pol, ﬂ’fyeéﬁ‘%g{/&’f‘&uéor bi tan.

fatty acid ester, sucrose fatty . acid ester and ot er such” noni oni ¢

surf act amg)emmmmlz@:es ( ¥ hid stpak laben, off opyd patwdein amdeot her such

p- hydr oxybenzoic acid esters; .chlorobutanol, benzyl alcggﬁl henyl et hyl
al cohol %n Sther PEGEREPe ohot &S 5€H§SI ko U thi SPFREY en‘6$ cresol and

ot her susftained.

The crude compound thus obtained was purified using
silica gel chromatography (elution solvent: hexane/ethyl
acetate = 100/1, v/v) and the target compound obtained
(2.67 g, 60% yield).

{1B) 6-ethyl-N,N'~bis(3-hydroxyphenyl)-1,3,5-triazine-

2,4-diamine’

After dissolving 3-aminophenol (2.18 g, 20 mmol) in I1,4-
dioxane (20.0 mL), 2,4-dichloro-6-ethyl-1,3,5-triazine
- (1.78 g, 10 mmol) was added and stirring carried out for

3 hours at 100°C under a nitrogen atmosphere.

Following the end of the reaction, the solvent was
distilled off wunder reduéed -pressure and the residue.
purified using silica gel column chromatography (elution
solvent: methylene chloride/methancl = 20/1, v/v) and
the target compound obtained (2.26 g, yield 70%);_ N
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phenol s; thinerosal; dehydroacetic acid; and sorbic acid), :
correctives/corrigents (such as the-normally used 26 May 29§§A ners,
-acidic taste-conferrers, spices and the 1like), diluents and other such
additives. The anmpunt used will differ according to the synptons, age,
etc, but when adm nistered orally to an adult there can be used an anount

?e'(t)\(/)\gen aﬂl(lmm eddum t g%%sl) r?o ¥y efoer Blﬂa/(gllakfl;rgﬁ a.rﬁiﬂd HHAN mpmggm-i mt of
: ny referably per tinme, .an en adnj ni s
i nt ravendus! y ¥ hibHe) cdn 55&%5% Iah Takdifle heldidln bég}’l Swﬁfﬁ’n{t of 0.5 ny
(prefer al:y ¥ P i gnp[ 13 2HPRET 4 igmpty”f. 500 ng (preferably 250 ng) per
time, fromonce to0 six tines per day according to the synptons. [Optinum
Mode for Waastsseagrime(knyvenhyon]3Bel omi) the present invention is
explained in still further detail by providing some production exanpl es,
experinmental and preparation exanples, but the invention is not to be
restricted, ba,tPess. e(Erpdycsion Exanple 1) - R o
6- Et hyl - N, N' - bi s(3- hydr oxyphehyl)-1, 3,5-triazine-2,4- diamne (Exenplified
Compound No. 4-6) (1A) 2,4-dichloro-6-ethyl-1,3,5-triazine This conpound
was preparBthpasEdNonbas kBelnd ek oldeny HepyrifhdimeAd] 6-d33mihad65- 1369
(1950)]. ,That is_to,6 say, 2,4,6-trichloro-1,3,5-triazine (4.61 g, 25.0
mmol ) wh Xﬁ?%ibﬁ%%ﬁ &ﬂ%B%HQén%O(S%TQ;nL) under an at mosphere of nitrogen
and the solution cooled with an ice bath. Wiile stirring the solution,
ethyl maggsa) um peodl dg10k3-2-Meylisy- seluthan, 10.0 m) was slowl y added
over 20 26 y 2006 m nut es and st ring carried out for a further 30
m nutes while ice cooling. The reaction was nonitored

Preparation was carried out based on a known method {J.

Org., Vol.1l8, 653-656 (1953}]. That is to say, an

L. B
oy

excess amount of phosphoryl chloride (6.34 mL,
70.0 mmol) was added to 2-ethyl-1H-pyrimidine-4, 6-dione
{(1.40 g, 10.0 mmol) and the reaction mixture heated
under reflux for 2 hours. After the solid material had
éompletely dissolved, the reaction mixture was cooled to
room temperature,.and the unreacted phosphoryl chloride
distilled off under reduced pressure. The residue was
added to finely crushed ice (200 g) and left. After the
ice had melted, ether (200 mL) was added to the reaction
mixture, and liquid separation pérformeq. The orgapic ' g:}-
layer obtained was remOvedr washed with distilled water
(20.0 mL) and then with' séﬁuiated aneous sodium
chloride solution (20.0 mL), after which drying was
performed with anhydrous magnesium sulphate. By
distilling off the solvent ﬁndér reduced pressure, crude

target compound was obtained (1.68-g, crude Yield 85%).

The crude compound obtained was used in -the next

reaction without further purification.

—
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- reaction liquid and stirring carried out. Ether (200 nL) was

by thin layer chromatography and, follow ng the end of the reaction,
saturated aqueous ammoni um chl oride - solution (20.0 nlL) “6%6%H%fﬁxko t he

so added
and |iquid separation performed. The organic |ayer obtained was renoved,
washed with distilled water (20.0 nL) and then with saturated sodi um
chl ori de{$Bl uti oR~€20Yd-M ' ~PastSrhuirervahenky) pEsinadined4eft with
anhydroug; 4 gesium sul phate. By distilling off the solvent under reduced
pressure, the crude target conpound was obtained. The crude conpound thus
obtai ned was purified using silica gel chromatography (elution solvent:
hexane/ enhybér dtetaleimgl®0itinvpkenand (thestqy ged.conpoundinbeai ned (2. 67
g, 60@6yie|dé¥ élB 6-ethyl-N. N -bis 3-hydroxyphenzl)-1,355:t[iazine-
2. 4- di anthoA¥eEhaPLsol v AghBl ani AefheREPLP2018-§EhodPKRORIdiRe 1, 4-
di oxane (8089 gL) 5.2 Fudh§hl049- GRlell ! ardd 35211 Al M&irdiled 8o 10 mmol)
was added and stirring carried out for 3 hours at “100C under a nitrogen
at nosphefer fFohdans ngttheo®nd of the reaction, the solvent was distilled
of f under reduced pressure and the residue purified using silica gel
col um chr omat ogr aphy (elution solvent: nethylene chloride/ methanol =
20/ 1, VI¥)eapdacthent §h8elionamRUWRA Pt 1ed) 4 fe 26-GromhebgrI084 - 59 26 My
2006 ' H NVWR spectrum (DVsSO, 400 MHz) °, 6 : 1.2 3H, t, J =7. 6 Hz) , 2.68
(2H, g,add= Foblewingotbe(2nd, of the Fetin, 7IA(Rdlyebesyas7. 13(2H, t,
g M) 8& P?%JdH%%{]rlo%d Eégﬁél%ii%.’?)rd’reldu_cgd BrbBlure VSRRt By M 20 323
purified using silica gel column chromatography {elution
solvent: methylene chloride/methancl = 20/1, v/v) and

the target compound obtained (0.97 g, yield 60%).

'H NMR spectrum  (DMSO, 400 MHz), 6 :1.27(3H, t, J=7.4Hz), 2.62(20
¢, J=7.4Hz2), 6.06(1H, s), 6.37(2H, m), 6.96(2H, m), 7.01—7.09 (4H
m), 8.91(2H, brs), 9.27(2H, m). |

Mass spectrum (EI), m/z: 322 (M)

?

(Production_Example 3)

2-Methyl~N~(B*hydroxyphenyl)—N'—(3—methoxyphenyi)—
pyrimidine-4, 6~diamine (Exemplified Compound No. 1-108)

(3A4) ' 2—methyl~4—chloro~67(3—hydroxyphenylamin0)~
pyrimidine ‘
4,6-dichloro-2-methylpyrimidine  (1.63 g,  10.0 mmol)

prepared based - on the method described in Production
Example 2A above using 2-methyl-1H-pyrimidine-4, 6-dione
instead of the 2-ethyl-lH-pyrimidine-4,6-dione, was
slowly added to a. 2-ethoxyethanol (5.0 mL) solution of

'3—aminophenol {(1.09 g, 10.0 mmol) and the reaction

mixture heated for 4 hours at 130°C. The reaction was
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2- Et hyl -N, N - bi s(3-hydr oxyphenyl ) pyri m di ne-4, 6-di ami ne (Exenplified
Compound No. 1-3) (2A) 4, 6-dichl oro-2-ethyl pyrimdine Prep%q&&)pmowas
~-carried out based on a known nethod [J. Og., Vol.18, 653-656"(1953)].
That is to say, an excess anmount of phosphoryl chloride (6.34 m., 70.0
mmol ) was added to 2-ethyl-1H pyri m dine-4,6-dione (1.40 g, 10.0 nmol) and
t he reacmopatpirgturiey héhtied layeler ohabimatoberpdyhoamd. Actldowimg sol id

mat eri al tg‘ad n?ioggl ﬁéeel ry{ %icscs%l veg t he r%acti on r,y xrure was | o%l_.ed to
room terrp_leafeu e, andt T EAEt ?;]‘epﬁgéﬁ &P}?I TR 6FTdd i St M%ed of f
under reducethbdq esstperatheer egidluehvapreaddad dited i wiel ye cipwsied i ce (200
g) and left. After the ice had nelted, ether (200 nL) was added.to the
reacti onfiktetafe otdnd | THei gredpardoidgstpiigraras Tht BRrgams€d | ayer

obt ai ned; r.e ash i i Sti ( 29::Q g1, then with
sat ur at eélwg%&eeo%\%%& um ?ﬁ?%\ﬁio}ggs‘?}tﬂt]#%ﬁ %’%’Ege%—%(&rg ter t\%?\)?lch drying
was per fldr fédgwi thudahydedds 76&gnesi um sul phate. By distilling off the
sol vent under reduced pressure, crude target conpound was obtained (1.68

g, crude ‘i MR spseigum The (MSGe e 4ebMIBUNdd obBat hEHL wad . ubed (IR, tiHe next

reaction w t fur lr UL KT iofn. 26 06y (2B)

2-et hyl - I\?Ml@mg#ls(sg h@@?&’?}pﬁ hyf)ellgxgﬁ?nfl%'l 32/?%‘@9 g? ’a%ﬁhgo gfﬂt’ esl) *di ssol vi ng

3- ani nophgsgl £deO0r@n 101P, "HPL) 94 2(ueghoxyethanol (5.0 m),

.4,6-dichloro-2-ethylpyrimdine (0.89 g, 50 nmol) was added and stirring

carried out for 5 hours at 130C. The reaction was nonitored by thin | ayer

chromat o hy . and, follow ng the end of .the reaction, the solvent was

i sti 1 ot BT aaBet radiad BreediEReayh i (I RRe RO bhenS )
pyrimidine-4, 6—diamine

Fante!
',‘-
T

2-methyl-4-chloro-6-(3-hydroxyphenylamino)pyrimidine
(6.71 g, 3.0 mmol) was added to a Z2-ethoxyethanol
(2.0 mL) solution of 3-methoxyaniline (0.37 g, 3;0 mmal)

under a nitrogen atmosphere and the reaction mixture

. stirred for 5 hours at 130°C.

The reaction was monitored by thin layer chromatography

and, at the end of the reaction, the solvent was
distilled off under reduced pressure. The residue was;
purified using silica gel column chromatography‘(elutibn'

solvent: methylene chloride/methanol = 20/1, v/v) and ‘ s
the target compound obtained (0.48 g, yield 50%)

' NMR spectum  (CDCl,, 400 MHz), & : 2.40(3H, s), 3.75(3H s),
6.16(1H, 5), 6.59—6.74(4H, n), 6.75(1H, t, J = 2.2 Hz), 6.83(1H,
t,°7 = 2.2 Hz), 6.95C2H, brs), 7.13(1H, t, J = 8.0 Hz), 7.18(IH, i,

J = 8.0 Ha). D |

Mass spectrum (EI), m/z: 322 (M)

e

(Production Example 4)
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~4Hz) 2.762 (211, q, . J = 7.4 Hz), 6.06(1 H, s), 6.37(211, m, 696(211

purified using silica gel colum chronatography (elution solvent:
- methylene chloride/methanol = 20/1, -v/v) and the target ce %ﬂﬁb bt al ned
- (0.97 g, yield 60%. 'H NWR spectrum (DMSO, 400 MHz?, 5:1. ZW t,

01-7.09(483, n), 8. 91(211 brs 9.27(211, W Mass spectrum (El),
3222(NﬁFhYtTBdNCtbbﬁ Eyhﬁ@;@x enyl)pyrlmldlne 4, 6~-diamine

z: .
thhyl #%%ﬁ%gygigéy@ﬁ§£¥E%?8%? %gg hoxyphenyl) pyrlﬁldlné 4, 6-di anmi ne

m
m
2-
(Exenp ound

2- met hyI 4-chl or 0- 6- ( 3- hydr oxyphenyl am no) - pyrimdine

4, 6-dichloro-2-nethylpyrimdine (1.63 g,. 10,0 1) repar ed, pased on the
method BSLT 1 BERHRTS oHaGt | MCa Bl A b U8 spaged on  the

2-met hylmb £hoN T idBlimngset 614 %ddc’f\:si&@d}ig;faﬂﬁl% 2B using 4,6-
2-ethyl -1 Hpyrimdine-4,6-dione, was slowy added to a 2- ethoxyethanol

(5.0 rrL)ds@Illrt’I©n2 mth}zlwrrmpﬁm@l ipgteadgefivhe Awbriighdorfie reaction
mxture:j,[‘u Bqlé§ QPH&S at 130C. The reaction was 26 May 2006 nonitored
by thin Tayér’c oma%ography and, following the end of the reaction, the
reaction mxture was cooled to roomtenperature and the preci pltated white

powder fi {Ht Eg %P?%%Tﬁ@@%blde Ty ﬁﬂu)ct |J tzgmﬂof% I\A@Z(wé@d sy.n the

subsequen Turther“purification g, crude yield
759 . IN NM@(SHEQHWDK@WS@) 4000 Mz)1 0 (&,: n)2. & BEX1H,, bey), B.3801H11, m),
6.73(111. s). 7.05(1H, m), 7.12(111, m), 7.19(111, s), 10.00(111, s). Mass
-spectrums()EI) mz: 234 (MH) (3B

2- met hy| Méy(3-dpadrtoxyphE@njl,) -y z:( Bafet (mDXthenyI )- pyrimdine-4, 6-diam ne
2- met hyl - 4- chl or 0- 6- ( 3- hydr oxyphenyl am no) pyrim dine (0.71 g, 3.0 nmol)
was added to a 2-ethoxyet hanol

(Production Example 5)

N,N'-bis (3-hydroxyphenyl)pyrimidine-4, 6-diamine
{Exemplified Compound No. 1-1)

This compound was obtained (yield 60%) based on the
method described in Production Example 2B using 4,6-
dichloropyrimidine instead of the _4,6-dichloro-2-

ethylpyrimidine.

' NMR spectrum  (DMSO, 400 MHz), & : 6.20(1H, s), 6.38(C2, m),
6.92(2H, m), 7.01—7.13(4H, m), 8.25(1H, s), 9.02(1H, s), 9.31(1H,

$)e
Mass spectrum (EI), m/z: 294 (M").

(Production Example 6)

N, N'-bis (3-hydroxyphenyl)pyrimidine-2, 4-diamine
(Exemplified Compound No. 2-1)

e
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(2: 0 nL) solution of 3-nmethoxyaniline (0.37 g, 3.0 nmol) under a nitrogen
at nosphere and the reaction mxture- stirred for 5 hours atg Jf\;f%{:zooghe

- reaction was nonitored by thin layer chronmatography and, at t end of the
reaction, the solvent was distilled off under reduced pressure. The

resi due was purified using silica gel columm chromatography (elution

sol vent:Th’éshyct@tpomﬁﬂiowaeke bhﬁhlﬂaﬁdl ty2O1d, 80zy) hﬁl@ledthﬁqt&rh@et conmpound
obtainedg 439 |eJdC§ "1 NMR spectrum (CDCl 3, 400 MHz)

2. 40( 311™eEhod3 Gagagibe 6PHRRYFE ey Exayple 74Bappsifg @ ‘ﬁS(lH t, J =
2.2 Hz), d§c§§6ibbyr1hlélne2 2i f&)ead- 95§§1143§§5)4 % §3CchibrotpJ = 8.0
Hz), 7.18(111, t, OHz), Mass spectrum (ElI), mz: 322 (M).

(Pr oduct%hytmﬁvpmednyleze May 2006

2- Met hyl - N, N - bi s(3- hydr oxyphenyl )pyri m di ne 4,6-di amne (Exenplified
Compound No. -1-2) This con‘gound was obtained (yield 60% bas?d on the

met hod  deBAMROENCTI pr oPHED: A0 ﬁ%?n‘plae 6 &b r% I 86 Hz), 6.6312

di chl oro t4myd m e dypf =t ; chh or tayl pyri m di ne.
d e s"‘éc??fn?y %% eng‘ 7. 6§tﬁﬁ npf 7} hﬁ—‘i ﬁr@ﬂ @b 70(93?mes)1 AP
in), 5. 921( 218, 2 fig)» 79.60(iH, 1@(% 1ﬂn‘}7(19a (1HJ 8@.(5;, sh. 30(111, .s). Mass
" spect rump , 8 0 I Exanpl e 5)

N, N - bi s(SéEéhgydsF%g}(%/%%%ﬁyié%@)ﬂrﬁnfi %& g‘% am ne (Exenplified Conmpound No.
1-1) This conpound was obt ai ned (y| eI d 60% based on the nethod descri bed

in Produgtion Si 4,6- dichloropyrimdine instead of the
Ry EEPR IR ol e |

4. 6- di chiiordus

5,6-Dimethyl-N,N'-bis (3-hydroxyphenyl)pyrimidine-2, 4-

£
diamine (Exemplified Compound No. 2-11) -
This compound was obtained (yield 78%) based on the
method described in Production Exémple 2B using 2,4-
dichloro-5, 6-dimethylpyrimidine instead of the 4,6-
dichloro-2-ethylpyrimidine.
'H NMR spectrum  (DMSO, 400 MHz), 0 : 2.12(3H s), 2.37(3H, s),
6.49(1H, dd, J = 1.6, 8.2 Hz), 6767(2H, m), 6.88(1H, t, J =1.6 Hz),
6.94—7.20(2H, ), 7.06(1H, d, J= 8.2 Hz), 7.18(1H4, ¢, J = 8.2 Hz),
9.40—9.60(4H, brs)., }

Mass spectrum (EI), m/z: 322 (M%)

(Production Example 8)

2-Butyl-N,N’'-bis (3-hydroxyphenyl)pyrimidine-4, 6-diamine
(Exemplified Compound No. 1-6)

This compound was obtained (yield 73%) based on the

method described in Production Example 2B using 4, 6-
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"H NMR spectrum (DVSO, 400 MHz), 6 : 6.20(111, s), 6.38(211, m, 6.92(211,
m, 7.01-7.13(4H, m, 8.25(111, s), -9.02(111, s), 9.31(1H 2651\)[93/@@}‘65 R
- spectrum (El), mz: 294 (M+). (Production Exanple 6)

N, N - bi s( 3- hydroxyphenyl ) pyri m di ne-2, 4-di am ne (Exenplified Conmpound No..
2-1) 26 May 2006 This conpound was obt ained (yield 80% based on the -
met hod desehiped-FnbPEpliprriohd RanpheteBdusiingtize 44, rdicblopyri ni di ne

| nstead f r o- 2 et hyl pyrimdine. '11 NWR spectrum (DVSO 400
et t‘)ﬂ?ﬁ%y?’z’%gﬁl&g J=S 6H), 6 63CR 'o 16.85(111, s),

6 95 7. 06(211 in), 7.10-7.30(311, 0; 7.93(111, d, | = 8.2 Hz), 9.62011,

brs). 10t sl 1000 Hhuith: AGSRECL] YTAERY, TabcsdSt (W

(Pr oductl
5, 6- Di netseytet, I}J v {8 s(I&)hyﬁrTcﬁxymhqnyﬂt)epyrl i Hisn#z X, 4- 64i28itnel (Exenplified

Conmpound 1S, canpou oht ai ned d 0 ased on the’
met hod de':g-rﬁ ﬁé Jﬂ@du@ d &fﬂ&mﬂe B lndi nﬁé%z'? "7-89@(2?;3 A |

di chl or 0-355 §- ainﬂethwlomfﬁ,i i, d7.188 (2M)St.end sob HEhe9AL62E, s), 9. 40 (2H, :

di chl oro-2-ethyl pyrimdine. '"H NVR spectrum (DMSO, 400 MHz), 6 : 2.12(311,
s), 2.37(%341, s), 6..49(111, dd, J = 1.6, 8.2 Hz), 6.67(211, M, 6.88(111,
t, J = 1.Mad&)sped:Odn 7(RRO(2He/29 ,350 0@{"}11, d, J= 8.2 Hz), 7. 18 OH t, J
= 8.2 Hz), 9.40-9.60(411, brs). Mss spectrum (El), mz: 322 (W)
(Production Exanple 8)

2-Butyl -N, N - bi s(3-hydroxyphenyl)pyrim di ne-4,6-diamne (Exenplified
Conpound(@pod&é@OIll gﬂﬁpf@n@pund was obtained (yield 73% based on the

2-Propyl-N,N'-bis(3~-hydroxyphenyl)pyrimidine-4, 6~diamine
(Exemplified Compound 1-4)

This compound was obtained (yield 68%) based on the
method described in Production Example 2B using 4, 6-
dichioro—Z—propyipyrimidine instead of the 4,6-dichloro—:
2—-ethylpyrimidine.

I'H NMR spectum  (DMSO, 400 MHz), & :0.96(3H, t, 1 =7.2Hz), 1. T9Q2H,
sextet, J=.7.2 Hz), 2.58(2H, t, J = 7.2 Hz), 6.06(1H, s), 6.37(2H,
dd, 7 =1.2, 7.6 Hz), 6.96(2H, 4, T = 8.8 Hz), 7.02-7.07(4H, m),
8.90(2H, s), 9.28(2H, s).

Mass spectrum (EI), m/z: 336 (M)

(Production Example 10)

N,N'-bis (3-hydroxyphenyl}-6-propyl—-1,3,5-triazine-2,4-
diamine {(Exemplified Compound 4-11)

This compound was - obtained (yield 62%) based on the

method described in Production Example 1B using 2,4-
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met hod described in Production Exanple 2B using 4,6 26 May 2006 :
di chl oro-2-butyl pyri mdine instead af the 4, 6- dlchloro- 2- 98@%&Pﬂf m di ne.
- "H'NMR spectrum (DMSO, 400 MHz), 5 :0. 94(311, t, | = 7.5 Hz), 1. (211,
sextet, J = 7.5 Hz), 1.76(211, qU|ntet | = 7.5 Hz), 2.64(211, t, F = 7.5
. Hz), 6.08(111, s), 6.44(111, dd, J = 1.6, 8.0 Hz), 6.95(211, d, J=8.0Hz),

- 7.00(211dipploFo08(RROpPYE T 133856Fmia29n¢7(2m$tesﬁ 9f40¢2$1.2sﬂ< Mass

t duct Ex |l e
;pg?ogyl %E%#Oﬁ %3 ﬁ H%iiﬁé é y?}%%?b%pdlngng 6- d?anlne (Exenplified
Compound 1-4) This conpound was obtained (yield 689@ based on the nethod
d b Pr oduct i m di
.ﬁifégdeﬂn'n@nééé’st%ﬁadi crfogs B Rof w1 By fabaret TATMAEE IRl VD, 00
M) se(h@ﬁ (13tH7 Mzﬂ .2 %1@1 Hz) g 4.79 IizZHs @(@HXdu g42,0, J =172
Hz), 2.58(2 t 2 Hz), 1H- s dd, J 1, 2, 7.6 Hz),

5. 96(2113(9Hﬂ) QEQZEHz} 37~@2HZ®,7(4H4( brSé 9’8 hﬂ &) 1 o8AB(211, s),

Mass spe ung ( ) roducti on Exanple 10)
N, N - %Bhggdrzgp%h?ﬁa §16M PH? °3,5-triazine-2,4- diamne (Exerrpl ified

Corrpound Mirslsl)s '@E&&@r’rp@ﬂndﬂyazs ojag—pu (yield 62% based on the nethod
-described in Productlon Exanple 1B u3|ggq2 4 65, 26 May 2006

di chl oro-6-propyl -1, 3,5-triazine instead of the 2,4-
dichloro 6-ethyl-1,3,5-triazine. "H NVR spectrum (DVSO, 400 MHz), O 0.96

| - : = 7.2
(3H L 4?%% HZRJEéaWJdSZﬁLY sextet, J =7.2 Hg), 2.51(211, t, J |

N-ethyl-N,N'-bis (3~hydroxyphenyl)-2-methylpyrimidine=- g”}
4,6-diamine (Exemplified Compound No. 1-30) N

This compound was obtained (yield 45%) based on the
method described in Production Example 3B using 3-

ethylaminophenol instead of the 3-methoxyaniline.

'HNMR Spectum  (DMSO, 400 MHz), 6 :1.06(3H, t, T =7.3Hz), 2.32 (3K,

s), 3.87(2H, a, 1 = 7.3 Hz), 5.39(1H, s), 6.25C1H, dd, J = 2.2, 8.0

Hz), 6.61(1H, m), 6.66(1H, d, J = 8.0 Hs), 6.71 (1H dd, T=2.2, 8.0

Hz), 6.86(1H, d, J = 8.0 Hz), 6.92(1H, t, ¥ = 8.0 Hz), 7.05(1H, m),

7.35(10, t, J = 8.0 Hz), 8.28(IH, s), 8.68CIH, s), 9.1T(1H, brs),

9. 65 (2H, brs). o - - - >
Mass spectrum (EI), m/z: 336 (M%)

(Production Example 12)

N,N"-bis{3-hydroxyphenyl}pyridazine-3, 6~diamine
{Exemplified Compound 5-1)

This compound was obtained (yield 55%) based on the

—

method described in Production Example 2B using 3,6-
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8.0 Hz), 7.05(211, t, J = 8.0 Hz), 7.14(211, brs), 7.31(211, d, J = 8.0
Hz), 9.26(211, brs), 9.510H, brs). Mass spectrun1(EI),‘n1226§%@i@&9 ‘

- (Production Exanple 11)

N-et hyl - N, N - bi s(3- hydr oxyphenyl ) - 2- et hyl pyri m di ne- 4, 6-di am ne
(Exenplified Conmpound No. 1-30) This conmpound was obtained (yield 45%
based omtitd orprhoidlafeigey | badisiteart odwdt | otihExanpl e-3Bclberhg~3=
ethylanggggﬂgnoL LQ%hﬁgd of the 3-methoxyaniline. 'H NVMR spectrum ( DVSO,
400" Mz) B P08 (SHTt, J = 7. 3 Hz)., 2. 32 (311, s), 3.87(211, 9, J =
7.3 Hz), 5.39 Of, s), 6.25(111, dd, J = 2.2, 8.0 Hz), 6.610H m, 6.66
(111, d, = , 64 ( SIS : ,2648pfdL1, d, J = 8.0
), 6. 92'3&5,85"??“@: ‘.Dﬁé"’H%S’W?’%sfiﬁ“;?%@’ ‘@fg'(z)lez fﬁgi 8.0 Hz),
8.28(11146.95— B.068(H14), 9) 06 (ML 19, 17144 i) {, To= @ Mm), BHrIS(1HMass spectrum
(El'), mz, 336 (M) (Production Exanple 12) )
N,N'-bis@ézhgdWHQ@pH@nyl)pyridazine-3,6-dianine (Exenplified Conmpound 5-1)
Thi s conpawsd spas: tahimi (mad ,( wi/el:d 2268%) (Mjased on the nethod described in
Production Exanple 2B using 3,6 26 May 2006 dichl oropyridazi ne instead of
the 4,6-dichloro-2- ethylpyrimdine. 'H NV spectrum (DMSO, 400 MHz), d :
6.28(211, dd, J = 2.2, 7.7 Hz), 6.96-7.07(411, m, 7.06(211, s), 7.44(211,
t, J = 2. 8,7 )=y 9.23(111, s). Mass spectrum (El), mz: 294

( M) (Pr%(%%cgﬁ% ;ﬁrrp’%l‘é’lfs?m

2- Am no- N, N - bi s(3- hydr oxyphenyl.) pyri m di ne-4, 6-diamine (Exenplified
Conpouna ~Hemint>--28, )N "HY iss (Seelsectk was:rofdl Jai neidni(ddred -t 559391 dhaised on t he

met hod descri hed in Production Exanple 2B using 2-am no-
{Exemplified Compound No. 1-22)

" This compound was obtained (yvield 55%) based on the
method described in Production Example 2B using Z2-amino-

4,6~dichloropyrimidine instead of the 4,6-dichloro-2-
ethylpyrimidine.

'f NMR spectrum-  (DMS0, 400 MHz), & : 5.49(1H, s), 6.35(2H, d, } =
8.0 Hz), 6.75(2H, brs), 6.77—6.86(4H, m), 6.96(2H, i, J = 8.0 Hz),
9.14(2H, brs), 9.36(2H, brs).

Mass spectrum {(FAB), m/z: 310 (M+H*)

{Production Example 14)

2~-Methylthio-N,N'-bis(3-hydroxyphenyl)pyrimidine-4,6-

diamine (Exemplified Compound No. 1-20)

This compound was obtained (yield 62%) based on the
method described in Production Example 2B using .4,6—.
dichloro-2-methylthioc-pyrimidine instead of the 4,6-
dichloro-2-ethylpyrimidine.
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4, 6-di chl oropyrimdine instead of the 4,6-dichloro-2- ethylpyrimdine. 'H.

NVR spectrum (DVSO, 400 M), 6 : 5.49 (111, s), 6.35 (211, W@G 8.0

Hz), 6.75(211, brs), 6.77-6.86(411, n), 6.96(211, t, J = 8.8 ), :

. 9.14(211, brs), 9.36(211, brs). Mass spectrum (FAB), mz: 310 (M+H+)
(Production Exanple 14) 2-Methylthio-N, N -bis(3-hydroxyphenyl)

pyrim di ne- - dj am ne Iy T4 C%rrp . 1-20) i S .onmpound was
obt ai nedqﬁyﬁ@fapeéﬁ%n bas(égg%rrlr,&up hﬂéﬁqﬁet ho%gggﬁirﬁgﬁzﬁﬁll%dégfi on Exanpl e
éB E|S| ng 34,3@-(%151,: ah) qrﬂé&,mlmydlzlhiﬁogpwm. nd,di ﬁ%.imﬁi)eaﬁl.aﬂ(m?em)é, 6 )
i chl oro-2-et pyrimdi ne. 67 y 2006 ' H NVR . spectrum (DMSO, 400 MHz),
d:zm&ﬁ@%#é@&ﬂ@:ﬁ&%@%ﬁ&@ﬂ§ia8.orm,6.%
(2H, d, JMasS8. SodEdrum 6(©0) (2K zM340 7(96(211, t, J = 8.0 Hz), 9.01(211,
s), 9.31(211, s). Mass spectrum (El), nmz: 340 (M) (Production Exanple 15)
2-Met hyl thi o-N, N -di et hyl -N, N - bi s(3-hydroxyphenyl)- pyrim di ne-4,
6-di am ne (Exenplified Conpound No.1-71) This conpound was obtained (yield
43% bas esgy{ibed in Production Exanple 2B using 4, 6-
di chl oro?%%ll%gf?rﬁ?%%@g}% %?Le i nstead of the 4, 6-
di chl oro- 2-et hyl pyri m di ne, and using 3-ethyl am nophenol instead of the
- 3- am nophemeothyl thINVRI speed T etoh ¢ DMBOI ' 490s Mz ydBox hpRén(bH- t, J = 7. 3

" Hz), 2.42 (3H, .. s), 3.80(411, q, J = 7,3 Hz), 4.87(111, s), 6.50-6.60(611,
m, 7.0d¢paymidined Sedypniie Exomplifiey ComreuRdeler inYiEI), mz: 396
(Mt) (Production Exanple 16) :
6- But oxy- N, N' - bi s(3- hydroxyphenyl)-1, 3,5-tri azi ne-2, 4-

' This compound was obtained (yield 43%) based on the

method described in Production Example' 2B using 4,6- £

dichloro-2-methylthio-pyrimidine instead of the 4,6-
dichloro-2-ethylpyrimidine, and using 3-ethylaminophenol

instead of the 3-aminophenol.

'HNMR spectrum  (DMSO, 400 MHz), 6 :1.04(6H, t, J = 7.3 Hz), 2.42(3H,
s), 3.80(4H, q, 7=17.3Hz), 4. 87(1H. 5), 6.50—6.60(6H, m), 7.09(2Y,

t, J = 8.0 Hz), 9.42(2H, brs).
Mass spectrum (EI), m/z: 396 (M")

(Production Example 16)

G—Butoxy—N,N*—bis(3—hydroxyphenyl)-1;3,S-EriaZine—Z,4—
.diamine (Exemplified Compound No. 4-81)

This compound was obtained (yield 62%) based on the
method described in Production Example 1B wusing 6-
butoxy-2,4-dichloro-1, 3, 5~triazine (10.0 mmol) instead

of the 2,4-dichloro-6-ethyl-1,3,5-triazine.
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di am ne (Exenplified Conpound No. 4-81) This conpound was obtained (yield
629 based on the nethod described-in Production Exanple @M@m@- :

- but oxy-2, 4-dichloro-1, 3,5-triazine (10.0 mvl) instead of the

2, 4-dichloro-6-ethyl-1, 3, 5 triazine. 68 26 May 2006 'H NMR spectrum ( DVSO,
400M—|z)6094(3Ht, = 7. 2Hz)142(2H sextet, J = 7.2 Hz),

1.70(211,, 3142 = ). 3 (211, dd,
3 25 o ik e G (T8 2 f = ”"zz“g&ﬁ%s)
7.25(211,selisdh,, 19= 2ZB(22ED,, br 59(2119 dJB(BZI:L, JbFsT. 2 ihs & 8b rbmf( FAB), nl z:
368 (MtH ) r.oduc

6- But oxy- 'N71\fﬂg?etér1)7‘lgqf\}l;x'% |s(3 hyd? f)%’en’rylof-(zlﬂ,’&‘s tl’gl zgzlli r%e 2, 4-di am ne
(Exenpl i f3.ed(fnnmpesnd 7Nas5 (24, 85}3)‘[h|9328;t2ﬂp0hm was4 ioldlaitredl. (yiel d 47%
based on the nethod described in Production Exanple 1B using 6-

but oxy- 2 Miasdi cipesrtosuly 3(BERR) | auf :e 365t 8RdIOf the 2, 4-

dichl oro-6-ethyl -1, 3,5-triazi ne, and using 3- ethyl ani nophenol |nstead of
t he 3-am nophenol. 'H NMR spectrum (DVSO, 400 MHz), 6:0.83 (311, t, J = 7.
3 Hz) 1 08 6 , 1.24(211, m, 1.52(211, m, 3.79(411, m, 4.02(211,
n, 6.60F% tﬁll@n;gxan?pli%(}ﬂ)l t, J = 8.0 Hz), Mass spectrum (FAB), n z:
424 (IVHrH') (Production Exanpl e 18)

N, N V. Rfreny. rep fie_1 (Exemplified
Corrpoun?_%&%{lp%) Thljl’sét%%nlg &]‘éismo t'a d%’@h@]lq% go based on the
met hod dasiaaibed-3,” Riichuiote o(Eferapil £1 &8 mnprgurzidGNo 4-85) ‘
di chl oro-5-nitropyri m di ne i nstead of t he 4, 6-di chl oro- 2-et hyl pyri m di ne.

211 NWR S ectrum% 400 : 6 65(2H m, (211, H) 7.10
-7, 22(4@1% cogp GP?llwa§) ok@t ezil Yﬁield104§6@211133% s)on e

method described in Production Example 1B using 6-
butoxy~2,4~dichloro-1,3,5~triazine instead of the 2,4-
dichloro-6é-ethyl-1,3,5~triazine, and using 3-

éthylaminophenol instead of the 3-aminophenol.

'HWMR spectrum  (DMSO, 400 MHz), &:0.83(3H, {, J=7.3Hz), 1.08 (6L,
m, 1.24CH m, 1.52(H, m, 3.79(4H, m), 4.02(2H, m), 6.60—

6.70(6H, m), 7.15(2H, t, T = 8.0 Hz),
Mass spectrum (FAB), m/z: 424 (M+H")

{Production Example 18)

N,N'-bis (3-hydroxyphenyl)-5-nitropyrimidine-4, 6~diamine
{(Exemplified Compound No. 1-173)

This compound was obtained (yield 80%) based on the
method described in Production Example 2B using 4, 6-
dichloro-5-nitropyrimidine instead of the 4,6-dichloro-

2-ethylpyrimidine.

‘H NMR spectrum  (DMSO, 400 MHz), & :6.65(2H, m), 7.95(2H, w), 7.10
—7.22(44, m), 8.20(1H, s), 9.60(2H, m), 10.80(2H, brs). |
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26 May 2006 Mass spectrum (El), mz: 339 (M+) (Production Exanple 19)

N, N' - bi-s(3- hydroxy-2-net hyl phenyl ) pyri m di ne-4, 6-di am ne %g%& dokl ed

- Conpound No. 1-86) This conpound was obtained (yield 40% based on the

met hod described in Producti on Exanpl e 2B using 4, 6- dichloropyrimdine

i nstead of the 4,6-dichloro-2- ethyl pyrimdine, and using

3-am no- 2Maeshygbpbemaln (Ea$t eadzof 38Be (BFam nophenol . '11 NWVR spectrum
(DVBO, 400 MHz), 6 : 1.95(611, s), 5.48(1H, s), 6.61(211, d, J = 5.3 Hz),
6.73(211, d, | = 5.3 Hz), 6.92(211, 'd, J 5.3 Hz), 8.00(111, s), 8..29(111,
s), 9.30(111, brs). Mass spectrum (El), mz: 322 (M) (Production Exanple
20) N,N'T@gbaﬁgkgéﬁf%kg%bﬁglQ@gnyl)pyrinidine-2,4-dianine (Exenplified
Compound No. 2-101) Thi s conpound was obtained (yield 50% based on the
met hod described in Producti on Exanple 2B using 2,4 dichloropyrimndine
(0. 74 g, N5NOBbindB)-hiydsbegd 2efnet-hg 1 phedydi) hromo d2net-Ay bpyh bati diene, and
usi ng 3-2Eino-%z nEhhélggenol instead of the 3-am nophenol. Mass spectrum
(EY, m 2P*SBRLefied BrERALRfoNCExdiTHPe 21) 70 26 May 2006

N, N - bi s( 3- hydr oxy- 4- net hoxyphenyl ) pyri m di ne-4, 6- di am ne (Exenplified
Conmpound = 'S J£RIp : o] L gd iyel 9 S on the

et hod GIhes, eddodi® G gﬁegEi}g@n% eTials rf(é)\%'zi, agag%?n‘?‘?o%?‘ﬁ i di ne

i nst ead Bethhd AGsclf Phdr dr2- PeodiybpyonnikiamglandBusisipng 4, 6-

3-am no-4; ORY BeXYONENoh: nbnSt 888, 8 4t N8, 2~ A NOPNENY) i chioro-2-

ethylpyrimidine, and using 3-amino-2-methylphenol

instead of the 3-aminophenol, oy
: £
'l NMR spectrum - - (DMSO, 400 WHz), & : 1.95(6H, s), 5.48(1H, s),
6,61(2H, d, 7 =5.3 Hz), 6.73(2H, d, J = 5.3 Hz), 6.92 (2, d, I =
5.3 Hz), 8.00(1H, s), 8.29(IH, s), 9.30(1H, brs).
Mass spectrum (EI), m/z: 322 (M")
(Prddﬁction Example 20)
N,N'~(3—hydroxy~2—methylphenyl)pyrimidineFZ,4—diamine‘
(Exemplified Compound No. 2-101)
This compound was obtained (yield 50%) based on the e

method described 1in Production Example 2B using 2,4-
dichloropyrimidine (0.74 g, 5.00 mmol) instead of the
4,6-dichloro-2~ethylpyrimidine, and wusing 3-amino-2-

methylphenol instead of the 3-aminophenol.

‘Mass spectrum (EI), m/z: 322 (M%)

{Production Example 21)
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"H NMR spectrum (DVSO, 400 MHz), 6 : 3.73(611, s), 5.93(111, s), 6.81(411,
m, 7.00(211, s), 8.12(1H, s), 8.71(1 H, brs), 8.99(1 H, brngayM@ﬁs

. spectrum (El'), mz: 354 (M) (Production Example 22)

6- Met hyl - N, N - bi s( 3- hydr oxyphenyl ) pyri m di ne- 2, 4-di anmi ne (Exenplified
Compound 2-6) This conmpound was obtai ned (yiel d 719 based on the nethod
descri bed, W h-1Pr o {3rch y dno Ex-afrphet 28X vishegy 2) nyrmltﬁimeﬂ pémet hyl pyri m di ne

tead gf the 4 6-di th H NVR spect DVBO, 400
o) 6 & %@%3&% ] lﬁ{ﬁodzéﬁPO%?gyr' Tibo0T gor 3% 16, 85 ). 6.

50(1 H, dd, | = .5 Hz), 6.94(111, s), 7.01-7. 12(311 m, 7.20(211,
t, | = 8pHg) o p%(nﬂd Heas) . o 4hda H 3/15(9161 96980113asb8S)on 9£B@(111. brs).
l\/ass spectrum(EI) mz: 308 (M+) (Pro

ction Exanple 23)
2- Met hy | maEliad ¢ iescophedy| 30N Er(camfg/w@yy@rx@ml)e ng§r|1¥ﬁ3d1me 44 66- di ani ne

(Exenpl i 61) 06 .This go bt ai ned
(yield %gg]b %J{ry][c#r}e metlh c]%_:daescrl ed |tn%Pr ogugglgg%ﬂ \é%r%f}p?e 3B usi ng
3- chl or@almylp inihgiead ofatde 3upkhfoxyarbhine-4-HehBxgpeetodm ( CDC 3,
400 MHz) : 3.49(311, 72 6. 10( 111 s), 6.62(111, dd, J = 2.0, 7.6 Hz),
6. 73- 6. 7%31’(1%tﬁadrﬁf %11%43 N @h@fﬁﬁ‘ 7.17-7.25(211, m), 7.33(1H t, J =
2.0 Hz). Mass spectrum (ElI), mz: 326 (Mt) (Production Exanple 24)

2-Methyl -N, N -bi s(4,6-difl 3-h -4, 6- di
(Bioml | RO NSOAT1 8D Wi cbrpbdShnSlobbat WO (el d 579
based on ézflﬁ (4%“3@109' nﬁﬁ fil sPeq, '12‘(@ oguc 'ﬂ@nﬁxem eg. 23 (98] BesH, 6-

di chl or o- pyrim | ne I nste of 't - di chl or o-
Mass spectrum (EI}, m/z: 354 (M)

(Production Example 22)

6~-Methyl-N,N'-bis (3-hydroxyphenyl)pyrimidine-2, 4-diamine
(Exemplified Compound 2-6)

This compound was obtained (yield 71%) based on the
method described in- Production Example 2B using 2,4-
dichloro-6-methylpyrimidine instead of the 4, 6-dichloro-
2-ethylpyrimidine. |

IF NMR spectrum - (DMSO, 400 MHz), & :2.36(3_3, s), 6.17(1H, s),
6.46 (14, dd, T=1.9, 8.5Hz), 6.50(1H, dd, T =1.9, 8.5 Hz), 6.94(1H,
s), 7.01—7.12(3H, m), 7.20(2H, t, J=8.5Hz), 9.35(1H, s), 9. 44 (1K,

'), 9.50(1H, brs)y, 9.80(1H, brs).
Mass spectrum (EI), m/z: 308 (M")

(Production Example 23)
2-Methyl-N- (3-chlorophenyl) -N'-{3-hydroxyphenyl) -

pyrimidine-4, 6-diamine (Exemplified Compound 1-161)

——

71




2-et hyl pyri m di ne, and using 5-am no-2, 4-di fl uorophenol instead of the
3-am nophenol . 'H NMR spectrum (DVBO, 400 MHz), 6 : 2. 30(3%,1\4%)2 ? 77(111
.8), 7.210H, t, 3JHF = 11.0 Hz), 7.41(211, t, 4JHF = 8.8 Hz) ég

brs), 9.79(211, brs). Mss spectrum (El), mz: 380 (M) (Production
Exampl e 25) 2-1sopropyl-N, N -bi s(3-hydroxyphenyl) pyri m di ne-4, 6- di am ne

- (Exenpl i Fhéd Gmrmunddeals SPbThﬁsedorrpxaiml;ldwds’/%jbt diased (9melthe65%) based.

on the Scri dln Pro Exanpl e 2 us' g 4, 6-
i chl or o SE1S0or GRS BYPPH df e T RSTRSHLGE hesmoge Y ity - |
dlChIOrOcﬁietbahmyﬁhéldhﬂeeaa6oﬁhihgogﬁmeHhUMBa&ﬂiﬁh@U”‘(CD30D 400 MHz), 6
: 1.32 (6H, d, J =6.9 Hz), 2.88 (1H, septet, J = 6.9 Hz), 6.08(111, s),
6.47(211, ddd, J = 0.9, 2.2, 8.1 Hz). 6.90(211, ddd, J =009 22 8.1
'(HE)) 6-m98¢12m s?el;\ztx;lm(—PZ %}Dm 400/ .MI9§ 218, ; 3, 49(34, 8s)L, Hz)0(NBss) spectrum

z roductio
2 Net hyl -6 ORKTbT 483175 A bxde fsﬂé’},. mﬂ%r@nﬁ@ eI ByriGiaRke- 4,
6- di am n (I%xe{rg . ¥ 9 T conmpound was obtained (yield
43% basgzd 1on heﬁl(fz Sﬁod descrl bed |n0§Proo§3§t| on Exanpl e 2B using 4, 6-
di chl or o-Raset siye pyrumi (EhEe, imgtead26f (Mhe 4, 6-dichl oro- 2-et hyl pyri m di ne,
and using 3-am no-5-trifluoromethyl- phenol |nstead of the 3-am nophenol .
'H NMR spectrum (CD80D. 400 MHz), 6 : 2.46(311, s), 6.05(111, s);
'6.68(211, m, 7.30(211, In), 7.34(211, t, J = 2.0 Hz). Mass spectrum(EI),

m z: 444#%@&&@@@&&@15@&@' e 27)

N, N' - bi s( 3- hydr oxyphenyl met hyl -1, 3, 5-tri azine-2,4- diamne (Exenplified
' Corrpound No. 4-1
2-Methyl- N N'- bls(4 6-difluoro-3-hydroxyphenyl) - éﬁ}

pyrimidine-4, 6-diamine (Exemplified Compound No. 1-171)

This compound was obtained (yield 57%) based on the
method described in Production Example 2B using 4,6-
dichloro-2-methylpyrimidine instead of the 4,6-dichloro-
2-ethylpyrimidine, and using 5-amino-2,4-difluorophenol

instead of the 3-aminophenol.

'H NMR specttum  (DMSO, 400 MHz), & : 2.30(3H, s), 5.77(1H, s),
7.21(2H, t, g = 11.0 Hz), 7.41(2H, t, *J, = 8.8 Hz), 8.58(2H, brs),

9.79 (20, brs). | )
Mass spectrum (EI), m/z 380 (MM o ' T ”"  5_}

{Production Example_ZS)

2—Isopropyl—N,Nf—bis(3;hydroxyphenyl)pyrimidine—4,6—

diamine (Exemplified Compound No.1-5}

This compound was obtained (yield 65%) based on the
method described in Production Example 2B ﬁsing 4,6-
dichloro-2-isopropylpyrimidine instead of the 4,6-

A

dichloro¥2—ethylpyrimidine.
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Thi s conmpound was obtained (yield 73% based on the nethod described in
Production Exanple 1B using 2,4- dichloro-6-nethyl-1,3, 5-tggwmg6nst-ead

- of the 2,4- dichloro-6-ethyl-1,3,5-triazine. 73 26 May 2006 ' spectrum
(DVBO, 400 MHz), 6 :2.29 (3H, s), 6.43 (2R, dd, J = 2.4. 8.0 Hz), :
7.06(211, t, J = 8.0 Hz), 7.13(211, brs), 7.30(211,, d, J = 8.0 Hz),
9.27(211, brs), 9.53(211, brs). Mss spectrum (El), nfz: 309 (M)

(Productj 2 3 -

6 Butyl - 1§ ﬁ‘ﬁ’?ﬁ%ﬁ hy?ﬁ%&%ﬁ%j‘ﬁ?ﬁl?g, L 32 GL 4 L= A By 2 88 el i fi ed
Conpoundsfpied; 21)= §hd iz pripo8Oidi, wels, ébta{2ieddddyi &ld068%¢. baded on t he

met hod describ i n oduct | le, 1 Si - putyl - :

2, 4-di chﬂ?s?r'oﬁijﬁg(,%{l t‘r‘{dazrﬁebﬁﬂsmggbf HPEE%ZIQQ&&GCEI rot-? Hz),

6-ethyl -}, @ntri,azgi aeg. 1' BNVR spectrum (DVSO, 400 MHz) , 6:0.92 (311, t, J
= 7. 3 Hz), 1.37 (211, sextet, J = 7/3.,Hz), 1.73(211, quintet, J = 8.0
Hz), 2.5ME8S SRRCLIE 4Dy M/ Fd, 386 8. "8.0 Hz), 7.05(211, t, J = 8.0
Hz), 7..13(211, s), 7.31(211, d. | = 8.0 Hz), 9.26(211, brs), 9.51(211,
brs). Mass spectrum (El'), mz: 351 (M+) (Production Exanple 29)

N, N -di net hyl - N, N - bi s(3- hydroxyphenyl ) pyri m di ne-4,6- diam ne (Exenplified
Conmpound({ Noedds28)n Brangbnpbund was obtained (yield 43% based on the

met hod described in Production Exanple 2B using 4,6 dichloropyrimdine

i nstead of the 4,6-djch] oro-2-_ ethyl pyrindine, d usin :

o o ettt A A s e S et Y AR Yoect r um ( DVBO,
400 Wépyrimidﬁxe’-%%iaiﬂné-@i i Sed Tafbourts 84 61150y, 7. 11(211,
t, J = 8.0 Hz), 8.21(111, s), 9.50(211, brs). 26 May 2006

This compound was obtained (yield 43%) based on the
method described in Production Example 2B using 4,6-
dichloro-2-methylpyrimidine instead of the 4,6-dichloro-
2-ethylpyrimidine, and using 3-amino—5~trifluoromethyl—

"phenol instead of the 3-aminophenocl.

'H NMR spectrum  (CD,0D, 400 MHz), & : 2.46(3H, s). 6.05(1H, s),
'6.68(2H, m), 7.30(2H, m), 7.34(2H, t, I = 2.0 Hz),
Mass'spectrum (EI), m/z: 444 (M)

(Production Example 27)

N,N*-bis (3-hydroxyphenyl)-6-methyl-1,3,5-triazine-2, 4-

diamine (Exemplified Compound No. 4-1)

This compound was obtained (yield. 73%) based on thé
| method described in Production Example 1B using 2,4}
dichloro-6-methyl-1,3,5-triazine instead of the 2,4-
dichloro-6-ethyl-1,3,5-triazine.
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Mass spectrum (El), mz: 340 (M+) (Production Exanple 30)

2-Methyl - N, N -di net hyl - N, N - bi s(3-hydroxyphenyl)- pyrindinp Mfagﬁz @Ean‘i- ne
(Exenplified Conmpound No. 1-31) This conpound was obtai ned ? d’ 5%
based on the nethod described in Production Exanple 2B using 4, 6-

di chl oro- 2-net hyl pyri m di ne i nstead of the 4,6-dichloro- 2-ethylpyrimdine,

d i 3 i L 4 RSt €ad t 3-am I. "H NMWVR
pect r um (oNEE i\ PUSE kot BT F300 4 2500 el s PO 0 35111, s,
?EI5$ 6mESlI( emg l?r)H,z)J 72)9(5221111 tt, JéXE tBHQ)HZD,1393H48612s1)1 1. :hf@h dVBSS spectrum

z i on Exa
6- | sobut y‘ N§ % gﬁggﬁoiﬁ%en%ﬁg?ﬁﬂe b&sksi azi ne- 2, 4- di ami ne

(Exenpl i fmﬁgs@ﬁ@@gfrﬁganEIﬂ 2R)zThggscempound was obtained (yield 509
based on the nethod described in Production Exanple 1B using 6- _

i sobutyl-2,4-dichloro-1,3,5-triazine instead of the 2, 4- :
di chl oro-6-ethyl -1, 3, 5- tr|a2| ne. 'H NMR spectrum(DIVBO 400 I\/Hz) S.: 0. 99

(6H, d, 2 42 M, 2.49(211, d, J = 7.2 Hz), 6. 54(211,
<(z|d, J = ipﬁogﬁcg %)EX?“%‘E(QQ’ 09( 211, rr)( 7.11(211, t, J = %s.o_ Hz),(

7.21(2H, m, WMass spectrum(EI) mz: 351 (M+) (Production Exanple 32) 26

May 200665BﬁtﬁyLNI\NN—bbs%%f‘&ﬂé@yﬁhén?ﬂ hyl Bhsnyﬂaég_ﬁeEQ 4-
“triazine-2,4-diamne (Exenplified Conpound No. 4- 212) This corrpound was

obt ai nedd{ﬁlpélll@ sEspmphiEicdnCeneoundt Hed4dédtri bed i n Production Exanpl e
1B using 3-am no- 3-nethyl phenol (5| c) |nstead of the 3-am nophenol 'H NMR

spectru ? %Fq‘thj? %t% %H Hz% 1..96 s),
251(212}1@&/rS m Yag (& g e o6|§|z’)? 2g8{l2 1" 6?136)
method described in Productlon Example 1B using 6-butyl- gg
2,4—dichloro—1,3,S-triazine instead of the 2,4-dichloro- )
6-ethyl-1,3,5~triazine.

H NMR'Spectrum (DS, 400 MHz), & :0.92(3H, ¢, I =17.3 Hz), 1. 37 (20,
sexiet, J = 7/3 Ha), L.73GH, quintet, J = 8.0 Hz), 2.51(20 m),
6.42(2, dd, J = 2.5, 8.0 Hz), T.05(2H, i, J = 8.0 Hz), 7.13(20, s),

7.31(2H, d, J = 8.0 Hz), 9.26(2H, brs), 9.51(2M, brs),
Mass spectrum (EI), m/z: 351 (M)

{Production Example 29)

N,N'~dimethyl-N,N'-bisg (3~ hydroxyphenyl)pyrlmldlne 4, 6-
diamine (Exempllfled Compound No. 1- 28)

This compound was obtained (yield 43%) based on the
method described in Production. EXémple 2B using 4, 6-
dlchloropyrlmldlne instead of the 4.6 dichloro-2-
ethylpyrimidine, and using 3—methylam1nophenol instead

of the 3-aminophenocl.

'"H NMR spectrom  (DMSO, 400 MHz), &_: 3.28(6H, s), 5.50(1H, s), §.54
—6.64(6H, >, 7.11(2H, %, J=8.0 Hz), 8.21(1H, s), 9.50(2H, brs),
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7.02 (2H, d, J = 8. 0 Hz) Mass spectrum (El), mz: 351 (M+) (Production
Exanpl e 33) 6-t-Butyl-N N -bis(3-hydroxyphenyl)-1,3,5-triaz gzzg@ diam ne
. (Exenplified Conpound No. 4-36) This conpound was obt ai ned ?yl 28

- based on the nethod described in Production Exanple 1B using 6-t-

"'butyl 2,4-dichloro-1,3,5-triazine instead of the 2,4-

di chl oro-l‘ﬁﬁ%ﬁ tﬁpe—qtrsms &Erﬁ)azmn/@' '3 MR skpectrum(DIVBO 400 MHz), 6 : 1. 32
(9H 's), 6.43 (2H dd, J =2. 0, 8.0 Hz), 7.06(211, t, J =8.0 Hz),
7.20(211, brs), 7.34{2H, d, | = 8.0 Hz), 9.27(2H, brs). 9. 39(2H brs) e
Mass spectrum (El'), mz: 351 (IVH) (Production Exanple 34)

6- s- But y{pNdNicthi & s oxypdenyl ) -1, 3, 5-triazine-2,4 diam ne
- (Exenplified Conmpound No. 4-31) This conpound was obt ai ned (yield 52%
based on the nethod described in Production Exanple 1B.using 6-s 26 My

2006 but4tMethy ditoH 'ordime @1l i zikies { frdnediparhany 1) 4-
0" goon Py ShijHid 4, 65%Ar@%eﬁﬁcéﬁé}“ﬁfs@ﬁf%ﬁ@&@@%é‘i?ﬁ“ﬁééq, G- :

7.4, 14.0 HZ), 1.83(1H, ddg, J = 7.4, 14.0 H), 2.60(1H, ddg, J
4, 6. 4,TH6is 4c|dihbouﬁd00\(1£él obtbﬁ&iedﬁ(@l(ei&:ll 45|°)| pase® ba),tHe09(211, d,

| = 7.5 Hz), 7.12(211 , . 1.27(211, d, I£X 9.40(111, brs),
9. 90( 111Metiag odﬁﬁ§§1§’B§ct+%mP(rEld)u‘3tﬁ°PP §5§m1€ildﬁ) q é}ﬁ'ﬁpé 1§+ %ction in

| nhi bi Ui g e d oMeHd g, Gl MEE deluohlana papacily The-dklmopbls enpl oyed

were purchased fromth ppon Pharmaceuti cal Co. The Hela cells were
seeded Brehigpansiion dimaVEM{dM usingn 3-methylaminophenol . instead

of the 3-aminophenol.

'H NMR spectrum (DMSO, 400 MHz), & : 2.31(3H, s), 3.28(6H, s),
5.35(1H, s), 6.53—6.61(6H, m), 7.09(2H, t, T = 8.0 Hz), 9.48(2H,

.brs).
Mass spectrum (EI), m/z: 336 (M%)

(Production EXample 31)

6-Isobutyl-N,N'-bis{3~hydroxyphenyl)-1,3,5-triazine-2,4-
diamine (Exemplified Compound No. 4-26)

This compound. was. obtained (yield 50%) based on the
method described in Production Example 1B using. 6-
isobutyl—Z,4—dichloro—1,3,5~triazine instead of the 2,4-
dichloro-6-ethyl-1, 3, 5-triazine.

'H NMR spectrum - (DMSO, 400 MHz), & :0.99(6H, d, J = 6.8Hz), 2.42(1H,
m), 2.49(2H, d, 7 = 7.2 Hz), 6.54(2H, dd, J = 1.5, 8.0 Hz), 7.00
~7.09(H, m), 7.11(H, &, J = 8.0 Hz), 7.21C2H, m).

Mass spectrum (EI), m/z: 351 (M)

{(Production Example 32}
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essential nmedium produced by the Sigma Chem cal Co.) containing 10%

i nactivated FBS (foetal bovine serun) such that there _vverQGQM@%Q%er -wel |

.in a 96-well mcroplate, and then culturing was carried out overnight in
.an incubator at 37C in the presence of-5% C02 The test conpound was

di ssol ved in dinethyl sul phoxide (DVSO) and diluted with the MEM nmedi um so
that the final concentration of DVMSO was no nore than 0.1 wt% and added

to the celkshgeenpd’ thesppenyausxgay-mbeagliphieanl)of, 3sanyloid protein
(A(31-40;: produced by the Sigma Chem cal Co.) dissolved in MEM nmedi um was
added sot¥hezirpndr 4afdamipecdheenptafisd Gasreoodnyrrt-2&¢érni ght
culturing was carried out using an incubator at 37Cin 77 26 May 2006 the

presenc 5% i t 00 of_!\f%\%' j A4l i ni.ng,5%
deacti VS'{Q%S F£§ L%NrM pP"ia(JS;r ?%é%%}é{adt h%y f%ﬁﬁadgggéﬁ |£so%\?ed in
buffer anethefitdeverhbght isoPkbatcthenamkkaipde dBagsiaiged-amina-der to
determ ne the gercent-age inhibition of the test _coggound, cell s al one,

cel | s wherBeRBYIRBCRAY HédR/ 2pdeeadand EBPI S-AMEPEPBARRYLt he test compound
had been added, were al so incubated overni ght under the same conditions.

The fol | gw th d 1Q L/ | qf -

(4 5 di el P iom) --§5§§¥f§?@?@%§phényh P & Am - D, LSO quced by
Wako Pure) Chiesi ¢, d.nglustrd @3], 6psefdr el at= & CHuredt $&RHomref, 5 ny/nL with
- phosphatﬁ béffereg §Z‘Jinﬁ (PBS), and incubation carried out for .2 hours
at 37C i k- B:pr‘bs nee dr %8 cop. The nmediumwas then elininated and the
f or mazan MBas pyrriticedn B ew/zcol ok i Etrical |y (A570 nm A650 nn) using a
M cropl ate

N

(Production Example 33)

6-t-Butyl-N,N'-bis (3-hydroxyphenyl)-1, 3, 5-triazine-2, 4—
diamine (Exemplified Compound No. 4-36)

This compound was obtained (yield 48%) based on the
method described in Production Example 1B using 6-t-
butyl-2,4-dichloro~1,3,5-triazine instéad of the 2,4-
dichloro-6-ethyl-1,3,5-triazine. '

'H NMR Spectrum  (DMSO, 400 MHz), 6 : 1.32(9H, s), 6.43(2H, dd, J
= 2.0, 8.0 Hz), 7.06(2H, t, J = 8.0 Hz), 7.20(2H, brs), 7.34C2H, 4, {9

¥ = 8.0 Hz), 9.27(24, brs), 9.39(2H, brs).
Mass spectrum (EI), m/z: 351 (M%)

{Production Example 34)

6-5-Butyl-N,N'-bis (3-hydroxyphenyl}-1,3, 5-triazine-2, 4-
diamine (Exemplified Compound No. 4-31)

This compound was obtained (yield 52%) based on the

method described in Production Example 1B using 6-s-
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Reader (produced by the Ml ecul ar Devices Co.), by dissolving with the
addition of 100 gL per well of isopropanol. In this way, thehssge in the
- MIT- reduction capacity of the HeLa cells was neasured. The percentage
inhibition (% by the test conpound was determ ned fromthe follow ng
formula. inhibition (%9 [(a - b) / (a - c)] x 100 where. a = MIT reduction
capaci tyowmdn"&rﬁ-r@aﬂéldDﬂB-BGS Neye 2006 e = iMET eeeducti obheapacity when

APl -40 a d the te ‘ 3%%10%% re added ¢ = MIT reduction capacity when
only Af A0 4P adaeedl o’\ﬁsjtrhe action in inhibiting the |owering
of the |vrrT reducti on capacity by Af31-40 (100 nM in HeLa ceI | s, denoted

conpounad U Ve s BIS6L RAREAEY o 48 %83%‘ fo Jeon, oD LIATIRRD e O the
| oweri ng 'of fﬁeil\ﬁ’f @%éﬁoﬂ %ap‘am 5b| é‘f g%@sﬁ%&@uﬁf& * conpound of
Producti pa ¢gample 11. 0 g9 PO 1 RS dﬂﬁodw:supn sExamsl 8 Rz) ,compqand of

Producti on Exanpl e 4 conpound of Production conpound of

e 5
Product i b8 )exéuidI @H6 4. dorfedritr)ef 7-HddBcth oh = @(3[@9@ B 12868n8dind of
Product i en, ﬁnp4e123 £9MppuUNg_ 9§ (1 @I;OH}JQ'[I gnng%ﬁ(rrn],Ps)lO conpound of
o

Producti on corrpound roduc on
Mass spectrum (EI), m/z: {M7)

'-(Example 1)

Action in inhibiting the lowering of MTT reduction

capacity

The HeLa <cells employed were purchased from the

Dainippon Pharmaceutical Co.

The Hela cells were seeded by suspension in MEM (Minimum
essential medium; produced by the Sigma Chemical Co.)
containing 10% inactivated FBS (foetal bovine serum)
such that there were 1,000 per well in a 96-well

microplate, and then culturing was carried out overnight

in an iﬁcubator at 37°C in the presence of 5% COs..

The test compound was dissolved in dimethyl'sulphoxide

(DMSO) and diluted with the MEM medium so that the finadl

concentration of DMSO was no more than 0.1 wt%, and

added to the cells seeded the previous day. A solution
~ of PB-amyloid protein (AB1-40: produced by the Sigma
Chemical Co.) dissolved in MEM medium was added so the
final AP1-40 concentration was 100 ng/mL. Overnight

culturing was carried out using an incubator at 37°C in
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conpound of Production Exanple 27 conpound of Production Exanple 33

conpound of Production Exanple 34 conpound of Production %%%0355 h
- conpound of Production Exanple 36 IC50 (n) 3.5 1.9 6.0 ) 6. 5.5
2.4 4.2 55 3.8 2.4 2.2 4.1 2.1 5.8 Wen testing was carried out by

t he sane nethod as above wusing 4- (7-hydroxy-2, 4,

4-tri matl@Mé'?E%@@ﬁEé‘l.'&@ )5§Je&éene %@h“%@%@;%%ﬁ dj pl Mﬁgnggg%lﬁl action in

suppressi ng | owering o MET function asured as t nhi bitory
concent rabnomigi@p0ys dbectbesteedrFBesult obtained was 12 M (Exanple 2)
Action in suppressing long-termpotentiation inhibition The nethod for

testing the suppression of the inpairnent of |long-termpotentiation was

based onybpat fiageri Bsd e, I erEUARECho Yola 2BeeR00% 402090k That s to
1 buffer and left overnight so that the amyloid

coagulated.

In order to determine the percentage inhibition of the
test compound, cells alone, cells where AB1-40 had been
added, and cells where only the test compound had been
added, were also incubated overnight under the same

conditions. )

The following day, there was added 10 ML/well of MTT [3-
(4,5~dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide: produced by Wako Pure Chemical Industries]
prepared at a concentration of 5 mg/mL with phosphate.
buffered saline (PBS), and incubation carried out for 2
hours at 37°C in the presence of 5% CO,. The medium was
then eliminated and the formazan dye produced measured .
colorimetrically (A570 nm-A650 nm) using a Microplate
Reader (produced by the Molecular Devices Co.), by
dissolving with 'the addition of 100 uL per well of é;}
isopropanol. In this way, the change in the MTT

reduction capacity of the Hela cells was measured.

The percentage inhibition (%) by the test compound was

determined from the following formula.

inhibition (%)} [{(a — b)/(a — c)] x 100
where.

o

a = MIT reduction capacity when untreated
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acute'' sections of thickness 400 pm were prepared from the hi ppocanpus of
the brains of 3-4 week old male Wstar rats. These acute %q\gg)pgéoé/\ere
~imrersed in artificial cerebrospinal fluid in which 0-anyloi protein
(A(31-42: produced by the Sigma Chem cal Co.) and conpound from Production
Examples 1 or 12 had been dissolved, and pretreatnent carried out for 5
hours. |8 +heTTeasdueteoh dspagithewconpapndadromi Prosuesdton Exanple 1,
the concentradmesunll hhe Aiddd42 in the artificial cerebrospinal fluid was
500 nM and_t trat | d, &+ o P i pn Exanple 1
was 1 g?@ m.. I?ﬁrtﬁ(g&%gggéﬁeﬁgﬁ?gﬁg$ﬁgh%ﬁgg lggg‘p%%%d@ r%ér?ndé{gé%cgumi on Exanpl e
12, the concentration of. the A01-42 in the artificial cerebrospinal fluid
was 1, M Baidl ¢ hé stencentliat iobieh the iaopdwichd ricma ProwkeihrgnoExanpl e 12
was 3 g/nmL. Now, the A(3l-42 was used after coagulation of the amyloid by
| eavi ng over Hrghtredwot pe segpatityghyf raflehCy (dO0nuMat ilon HeLaoo Hz were
applied to,{he pretreated acu seghions,, and. the field. 80 26 May 2006
exci t at o%eﬁ/lipso'st s?/%%% |e%i p%%’en%ﬁ%l :géEPS hﬁgégﬁﬂd S?ngeﬁnélé’?%?’g%el | ul ar
recordi ngrage hod. The fEPSP was neasured at 30 second intervals follow ng
-application of the high frequency stinmulation and the fEPSP slope (units
[4) neasured. The average val ues of the slope over 0-20 m nutes, 20-40

m nutes And.40Q- s6RnM AESTIETE det enll R TS (BStoyas £@9@ﬁ£ed_ five
times over. The results are shown in Table 7. In the tabﬁ)e, the figures
are the avegrdgieoval gabsw sbatdarddidgvi atdtdorf orin heifhitel @imeg ages obt ai ned

N the Y% iS5 Se &St SRR SN JBasH gent s enpl oying the

Table 6
Test Compound IC50 (um)
compound of Production Example 1 | 3.5
| compound of Production Example 2 1.9
compound of Production Example 4 6.0
compound of Pfoduction Example 5 9.6
oompdund of Production Example 6 : 6.7
compoimd of Production Example 8 5 ..5
compound of Production_Exampic 9 24
compound of Production Example 10 “ 4.2
compound of Production Example. 13 5.5
compound of Production Example 18 ' 338
compound of Production Exanﬁple 27 ' 24
compound of Production Example 33 - 2.2
: compound of Production Example 34 4.1
compound of Production Example 35 2.1
compound of Production Example 36 - 5.8

When testing was carried out by the same method as above

using 4 —'(7—hydroxy—2 f 4,4 —triﬁethyl«—chroman-tl—yl) benzene-
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corrpouhd from Production Exanple 1 and "Test 2" shows the neasurenents

- enpl oyi ng the conpound from Productiron Exanple 12. "A(3" dg ghe
~ A01-42. As controls, nmeasurenents were nade of the fEPSP [m/?%un er t he

same conditions for acute sections pretreated wth the artificial
cerebrospinal fluid alone, acute sections pretreated with the artificial
cer ebr ospi: Baktiofl, uiahdi rehshiasdt 4G - %2 bagpbessidysshbyvadweantgacitt e

sectionsMgﬁ‘etr ted.wth art|f|C| | cerebrospinal fluid _in which only the
conpound %?l&f dffon or8812 h83 beef3di ssOEF L then the

~average ¥ahbenekathen fERSH Slqg%?[%ka%ﬂ%@d“%%s&ﬂtZébBQYHgQOQEElee 7
Val ue of fEPSP Sl ope [% 0- 20 20-40 40-60 m nutesm nutesm nutes Test 1

Control @¢RopM158. 85.2157. 54.2155.65.4 A[ 3 (500nM 145. 8+ _5.8136. 14. 0113. 02. 6
Prod. Ex. 1 conpound* (I pg/nL)155. 313. 4156.53.9155.85.0 A(3(500nM +

Prod. Ex. 1 conpound (I pg/ L) 150.08.4149. 66.9151.27.5 Test 2 Control
groupla5 8ha@p36. 34. 0113.02. 6 A3 (1pM 132. 318. 8114. 416. 4103. 715. 4 Prod. Ex.
12 conpound** (3 gg/nL)175.317.4162. 99. 8160. 8110. 3 A(3(1pM + Prod. Ex. 12
conmpound (3 gg/nL)161.72.6148.113.1146.214.6 Notes: *Prod. Ex.1 conpound =

~ conpoundA€E ban Pindaeppoas Ekagpl end -t & Rr pdt&nt 12t tonpbuhibEt torpound from
Production Exanple 12 In the control group, by applying high frequency

~The method for testing the suppression of the impairment
of long-term potentiation was based on that described in
J. Neurosci. Vol.20, 2003-10 (2000). That is to say,
_ acute® sections of thickness 400 pm were prepared from ij
the hippocampus of the brains of 3-4 week old male
Wistar rats. These acute sections were immersed in
artificial  cerebrospinal fluid in wﬁich B-~amyloid
protein (ABl —~42: produced by the Sigma Chemical Co.) and
compound from Production Examples 1 or 12 had been'

dissolved, and pretreatment carried out for 5 hours.

In the measurement using the compound from Production
Example 1, the concentration of the AB1~42 in “the
artificial cerebrospinal fluid was 500 nM ‘and the

concentration of the compound from Productlon Example 1
was 1 pg/mL. In the measurement using the cqmpound_from
Production Example 12, the concentratidﬁ of . the AB¥;42 
in the artificial cerebrospinal fluid was 1.puM and the
‘concentration of the compound from Production Example 12

was 3 pg/mL. Now, the AP1-42 was used after coagulation
of the amyloid by leaving overnight.

100 pulses of high frequency stimulation at 100 Hz were

applied to the pretreated acute sections, and the field.
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stinmulation, an increase in the synapse-transm ssion was confirmed over a
60 m nute period. However, in the group where the sectiongghagd, RN

- pretreated for 5 hours with A(31-42, while long-term potentiat’i on was

i nduced its maintenance was |npa|red In-contrast, by pretreating for 5

- hours with AO1-42 together with the conmpound synthesized in Production
Exanpl e @xoitahoPyopoetspnapkanpbetentinhi: cAEPSP) nmeeisweedohyi 88 own, the

i nmpai rment, of t TP due tQg.t 1 42 was suppressed. 82 26 May 2006 As
can be s%%%r?%e?f%#%r7re?ﬂe8%8ﬁp%e% 8%f the present invention show an

out st andi ng suppressi on action against the inpairnment of synapse

transm ssj on Eroduced by Ap. Average values of the fEPSP slope [A4 were

det erm nbaei AEPERe WEEMESRAP RS i3t t AR F§§?nﬂeﬂﬁ58rﬁé§§rﬁﬁé&°§589e f or

4-(7- hydé?ﬁYlgaéléntQﬂﬁEﬁﬁglTﬁﬂﬁpnﬁteﬁuéﬁ%?e%%gﬁﬁlétéodmé%d(Gﬁ gpound A in

the tabl e The measur ed val ues alned are s bel ow. Tabl e 8 Val ue of
f EPSP ‘S| bpeSP % 10p20(20i48 481 60mprautred. m Rbteswemages va@adnesobt

groupls8..75. 1 115 3 A3 (1M1 123. 8 6 22.87.1
G ot hE 1o h3re ) TR 610801 BTN EES, S 148 TRePIPRESE: oy EB2oonnd A
- (l'g/nL) 168. Iﬁlm@t@s 142r8 d6t4127ndd. 4. bnlExaaptewd) ﬁ:bbéaltbar FAw3 A(3

flbrll-fornatlon inhibiting action and breakdown action
times over. The results are shown in Table 7. In the

table, the figures are the average values * standard
deviation for the five averages obtained in the five
tests. "Test 1" shows the measurements employing the
compound from Production Example 1 and "Test 2" shows

the measurements employing the compound from Production

Example 12. "AB" denotes the AB1-42.

As controls, measurements were made of the fEPSP [mV]
under the same conditions for acute sections pretreated
with the artificial cerebrospinal fluid alone, acuﬁe
sections pretreated with the artificial cerebrospinal
fluid in which AP1-42 had been dissolved, and écute
sections pretreated with artificial cerebrospinal fluid
in which only the compound from Productidn_Example 1 or
12 had been dissolved, and then the average value of the

fEPSP slope [%] obtained.
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The AR fibril-formation inhibiting action and fibrillar AD breakdown
~action were evaluated using the thioflavin binding assay %%ﬂgdwo'ghe-
- details of the test nethod are based on the nmethod described I'n J. Biol.
‘Chem Vol . 274, 25945-25952 (1999). In the neasurenent of the inhibition of

A(3 fibril- formation, the concentration-of the A(31-42 was 25 Mand the
concentration of the conmpound synthesized in 26 May 2006 Production Exanple
4 or Production Exanple 12 was I in each case. The neasurenent of

the A(3 fibril-formation inhi bit|%g action was carried out follow ng

i ncubation for 2 days at 37C of the AOl1-42 alone and of the A(31-42 to
whi ch the conpound synthesized in Production Exanple 4 or Production
Exanpl e 12 had been added,. In the neasureﬁléh‘F‘)B?Eggﬁ@OP?[%] | lar A(3

br eakdown -action, the concentration of t%é0A(312430was 4&5%M and t he
concentration of the conpound synthesi ze8MPES Pr GYBES on MEXEpl e 4 or
Producti%ﬁigxa le 12 was 100 g/nlL in each case. After incubating the
AO1-42 fHPUPIEERUR or 3 days at 37C, t ht5&BFPoulid-S¢§At HEB6H in Production
- Exanple 4 or Production Exanple 12 was or was not added, and. then _
further PREMEM on perforned for 2 daysl4%§Sé 13@iiéh dd3eid@nent of the
fibrillar AD breakdown action was perforned. The neasurenents of the A(3
fibril-fBicfddEi byprpamdidngigl) acti on andl&i3i8He F5615E8.P| 465.8%50 br eakdown
action were carried out by placing a 100 L sanpl e obtai ned by

pr et r eat ABEI0D) Ulrod Exbechmpoenddlngiinly SOM.(8a 148i646.0| st er, 1 nl of

glycine (100 mM: - and 50 gL of thioflavin (100 M in a cuvette, and
measur i sthe fluorescence at an excitation wavel ength of 435 nmand a
ontrol group ' 145.845.8 136.114.0 113.0£2.6 5”}
AB (1pM) 1323488 1144464 103.7454
Prod.Ex. 12 compound** (3 ug/mL) 1753574 1629498 160.8+10.3
AB(1uM) + Prod.Ex. 12 compound (3 pg/mL)  161.742.6 148.143.1 146.244.6
- Notes: *Prod.Ex.1 compound = compound from Production Example 1
**Prod.Ex.12 compound = compound from Production Example 12
In the control group, by applying high frequency
stimulation, an .increase in the synapse transmission was
confirmed over a 60 minute period. However, in the
group where the sections had been pretreated for 5 hours gi)

with AP1-42, while long-term potentiation was induced

its maintenance was impaired.

In contrast, by ‘-pretr'eating for 5 hours with ABI-42
together with the compound synthesized in Productieon
Example 1 or in Production Example 12, which is inactive
on its own, the impairment of the LTP due to the AB1-42

was suppressed.
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fl uorescence wavel ength of. 490 nm The results are shown in Table 9. The
figures in the table show the cal cul ated percentages taki ngzg@ 06

- fluorescent intensity obtained when the fluorescence of the's npcle

‘obt ai ned by incubating API-42 (25 M alone 26 May 2006 by the above net hod,
and neasured at an excitation wavelength of 435 nmand a fl uorescence
wavel engitsh dn 4890seem wasTabken 7as tiG0.cdigeoindgires ahe ppneshrtform of

t he aver.ell_gfe val ue standard devi aﬁtii on, for the,three _.to nine_averages

obt ai ned TP HEE T hiHE TET LTIt REPPRBFEl o TEELSR 8HBWR the

measur e « ST f I Fxam) 6,4, p@nd " Test 4"
shows ﬁg}%e su%rkgnﬁé\eﬁr}?soﬁm ng the i{:%r’?p%%%%yﬁ%omﬁrw oduct ?%% A[%xarrpl e 12.
"A(3" is for the A01-42. Table 9 fibril-formation fibrillar inhibiting
action hreakdown action (fluorescent (fluorescent intensity % intensity
o Toot B AHY DEmuaD 00 o EOG 0Bt BS 6ET AL SEsRF SERPIEd. £R 4
conpound Hel 00Ny 1622615 80e30H3 retdfod TesStcAid 4250, 186-00 2.24
100.00 2.07 AB(25pM +Prod. Ex. 12 conmpound** (100g/nlL) 1.691.324 28.495. 17
Not es: *prod-mdp durid &= igsrigutindc Hr gwa Pr dagk bz eH&mid & 4

**Prod. Ex. 12 = ,0NpPo f oduct.j.Qn 12.W Alerr) b
itsel f, %&Oﬁongegﬁggpﬁgvﬁn ?Euﬁ%scé%%%g\slvés ?:%%f |nEr%eangJaeﬂn ga!ﬁ%\%s t hat : APy
forms fidirtidisedHawey ethowr metlar .sanpl es obt ai ned by addi ng the conpound
from Production Exanple 4 or from Production Exanple 12 prior to fibril
formation, there was a weakeni ng of the

: : ' ' Table 8

Value of fEPSP Slope {%]

0-20 20-40 40-60
minutes minutes minutes
Control group 158.7+5.1 157541  1555+53
AB (1pM) 133.5+9.5 1238166  122.8+7.1
Compound A (1pg/mL) 168.6+13.0 146.6+159 149.7+16.1

AB(1pM) + Compound A (Ipg/ml)  1595+6.6  142.8+54 1373445

(Example 3)

Af fibril-formation inhibiting action and fibrillar AP

breakdown action

The AP fibril-formation inhibiting action and fibrillar - -
AB breakdown action were evaluated using the thioflavin
binding assay method. The details of the test method
are based on the method described in J. Biol. Chem.

Vol.274, 25945-25952 (1999).

In the measurement of the inhibition of AB fibril-

formation, the concentration-of the ABl1-42 was 25 uM and

the concentration of +the compound synthesized in
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thioflavin fluorescence, indicating that the A(3 fibril- formation was
inhibited. The same results were also obtained with sanpl g Rged by
addi ng the conpound from Production Exanple 4 or Production nple 12
after 85 26 May 2006 fibril formation, indicating that there was a
fibrillar Ap breakdown action. As shown in Table 8 [sic), as well as the
conpoundgrefiucthenpr egemnplenvent ben aebidngttion NikBkH1AP fbbridks formation,
it is clear that they also act to break down forned AP fibrils.

( Pr epar al PBnu@Etahplisr 1) eakhpondes . pr efiiraat ingascorpensi ngt tiie: cafipound from

Producti gn, Ex le 1 Wien 5 g.of the conpound from Production Exanple 1,
895 g of [PAELDSECRRATIO0 o 1GPiBHENGt arti e rf¥ed CRBGLEHer O% powder

pr epar at LS: obt ai —+GPrep t o e 2h~G.anu Lhsing the
conpoundfgy%gﬁﬁg dgggﬁ%ﬁtﬁfghp ééle?F§$9g?§i€§'g éﬁgf£§ e%@gﬁggund from

Producti gnof¥amahnes df 8@hed afpi-art oseocand;hlikd g Ohe hydopxyphapy!
cellul ose of low degree of substitution, 300 g of 10% aqueous

hydr oxypP¥pyheeeredl ode sdnpdustion adikazirl kheadrngPrpdrtsined. The
m xture E§aﬁ§%§g?fdhgﬁdbgéﬁngéé%ﬁd using - a granulator, and then dried to

obtain a gra preparati on (gfanul es). (Preparation Exanple 3) Capsul es
of the conpound of Production Exanple 1 After m xing together 5 g of the
conmpound from Production Exanple 1, 115 g of lactose, 58 g of corn starch
and 2 g br Hegresrswrementaré tbengikrvldhapdP hrrekdonp. 3ctapsul e
containers are filled wth 180 nqlqua fities of the m xture and capsul es
obtainedphe concentration of the Ab1—42 was 25 pM and the
concentration of the compound synthesized in Production

ey

Example 4 or Production Example 12 was 100 pg/mL in each iv)
case. After incubating the AB1-42 for 2 days or 3 days

at 37°C, the compound synthesized in Production Example
4 or Production Example 12 was or was not added, and

_Ithen further incubation performed for 2 days, after
which measurement of the fibrillar AP breakdown action

was performed.

The measurements of the AR fibril-formation ihﬁibiting
action and of the fibrillar AP breakdown action.'were

carried out by placing a 100 pl. sample obtained by ﬁu}

pretreatment as described above, plus 800 pL of
distilled water, 1 mL of glycine (100 mM) and 50 uL of

thioflavin (100 pM) in a cuvette, and measuring the

fluorescence at an excitation wavelength of 435 nm and a

fluorescence wavelength of. 490 nm.

The results are shown in Table 9. The figures in the
table show the ' calculated percentagés taking - the

fluorescent intensity obtained when the fluorescence of

- the sample obtained by. incubating AP1-42 (25 uM) alone
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86 26 May 2006 (Preparation Exanple 4) Tablets of the conpound of

Production Exanple 1 After m xing together 5 g of the conpggwkfidﬁy
. Production Exanple 1, 90 g of lactose, 34 g of corn starch, g of
crystalline cellulose and 1 g of nagnesium stearate in a bl ender,
tableting is carried out with a tableting nachine and tabl ets obtained.
[ I ndust il thspl RbaveonmePopbdnt i ahd Teedruegd eft t he pesehatiouention
whi ch contain a,.conpou of general rmula (1) are outstanding in their
nct o' viF GRS RE Vi fin PR Rt PhBhe bRt e Rl BP0uER About by
0- anyl oigbrd eivas abdkeA aBhilpid.i ngThé MpagnreBt a0k lONgtker fopaAt enti ati on
of hi ppocanpal nerve cells, so they are useful as preventatives or
remedi e drheAl anheiaer ' ea His ehset arfdrerdnge ol @t poot eforfthei thfeemati on
inhibitqgrs of the resent .invention are outstanding in their action in
i nhi bi tiTfy AT oPISpAIES PREHMS -fb’r’-n{rF‘FSﬁ ARl PROEhEES tr brill ar anyl oid
protein dHeakdpna, actidt SO tHeNAr @ heVahd@bh LedSnPs eRNIRY | YRS Of
renedi es for anyloidosis; such as Al zheiner's disease, type 2 diabetes,
i Mmunog|SHRIUHI Em9m0P§@§P§Flp@a@ﬁamPhﬂw4oié@@i§?eﬁQnﬁ¥iﬁhoﬁﬁyloidosis
di al ysi Sof ! fed AUIdoS i ngSCRhLe AOKLOILARST-#1ofic BRLAYBEEH AT
anyl oi dosi's, ereditary cerébral haenbrrnage w anyl or dosr's,
_C}eUthQbQﬁmﬂﬁkqb’diSQ@BEdjbthﬂQjﬁpQﬂgLMQ[ﬁ] encephalitis (BSE), scrapie,
medul | ary carcinoma of the thyroid, insulinoma, |ocalized atrial anyloid,
anyl oi dosis cutis and | ocalized .nodul ar anyl oi dosis, 26 May2006 preferably
for Al zheinmer's disease, type 2 gggggtgs, -

fibril-formation fibrillar
inhibiting action  breakdown action
(fluorescent {fluorescent
mtensity %) intensity %)
Test3
AP (25pM) 100.00+1.18 100.00 + 8.88
AB(25puM) + Prod.Ex. 4 compound” (100pg/mL) 1626 £530 30.63+1.26
Test4
AB (25uM) | - 100.00+2.24 100.00 + 2.07
AB(25pMj+Prod.Ex‘12 compound  (100pg/mL) 1.69+1.324 28.49+5.17

Notes: *Prod.Ex:4 compound = compound from Production Example 4
**Prod.Ex.12 compound = compound from Production Example 12

With AP by itself, strong thioflavin fluorescence was
confirmed. This shows that AP forms fibrils. However,
in th.e. samples obtained bj[ adding the compound from
Production Example 4 or from Production Example 12 prior
to fibril formation, there was a weakening of the
thioflavin fluorescence, indicating that the AP fibril-
formation was inhibited. The same results were also.
obtained with samples obtained by adding the compound

from Production Example 4 or _.“Production- Example 12 after
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di al ysis-rel ated anyl oidosis, famlial anyloidosis, Creutzfeldt-Jakob
di sease and BSE, in particularfor Al zheimer's disease and jg\g gﬂﬁ;abetes

‘invention and their

- Furthernore, the nitrogen-containing heteroaryl derivatives o
pharmacol ogically permtted salts are valuable as

e present

preventives or renedies for Al zheiner's disease of warm bl ooded ani mal s
(in partifdbirad Hemmad)ionor xnﬁanﬁxngjtmmbteharélbaelafmmnﬁﬂkﬂhnnhlbltors
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AP breakdown action.

As shown in Table 8 {Sic},'as well as the compounds of
the present invention acting to inhibit. AR fibril-
formation, it is clear' that they also act to break down

formed AB fibrils.

{Preparation Example 1) A powder preparation comprising

the compound from Production Example 1

When 5 g of the compound from Production Example 1,
895 g of lactose and 100 g of corn starch are mixed

together, a powder preparation is obtained.

(Preparation Example 2) Granules comprising the

compound from Production Example 1

After mixing 5 g of the compound from Production-Exampie_

1, 865 g of lactose and 100 g of hydroxypropyl cellulose

of low degree of substitution, 300 g of 10% aqueous. -

hydroxypropyl cellulose solution is added and kneading
performed. The mixture is extruded and granulated using
a granulator, and then dried to obtain a granular

preparation (granules) .

(Preparation EXample. 3) - VCapsules of the compound of -

Productién Example 1

After mixing together 5 g of the compound from
Production Example 1, 115 g of lactose, 58 g of corn

starch and 2 g of magnesium stearate using a V-shape

mixer, No.3 capsule containers are filled with 180 mg

-

quantities of the mixture and capsules obtained.
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(Preparation Example 4) Tablets of the compound of

Production Example 1

After mixing together 5 g of the compound from
Production Example 1, 90 g of lactose, 34 g of corn
starch, 20 g of crystalliﬁe cellulose and 1 g of
magnesium stearate in a blender, tableting is carried

out with a tableting machine and tablets obtained.

[Industrial Application Potentiall

The drugs of the present invention which contain a
compound of general formula (I} are outstanding in their
action in suppressing the fall in MTT reduction capacity
brought ab&ut by p-amyloid protein, and in inhibiting
impairment of long-term potentiation of hippocampal
nerve cells, so they 'are useful as preventatives or

remedies for Alzheimer's disease.

The amyloid protein fibril-formation inhibitors of the
- present invention are outstanding in their action in
inhibiting amyloid protein fibril-formation and in their
fibrillar amyloid protein breakdown action, so they are

valuable as preventatives or remedies for amyloidosis;,

such as Alzheimer's disease, type 2 diabetes,
immunoglobulinic amyloidosis, reactive amyloidosis,
familial amyloidosis, dialysis-related amyloidosis,
senile amyloidosis, cerebrovascular amyloidosis,
hereditary cerebral haemorrhage with amyloidosis,

Creutzfeldt-Jakob disease, bovine spongiform

~encephalitis (BSE), scrapie, medullary carcinoma of the
‘thyroid, insulinoma, localized atrial amyloid,

.amyloidosis cutis and 1localized nodular amyloidosis,
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preferably for Alzheimer's disease, type 2 diabetes,
dialysis-related amyloidosis, familial amyloidésis,
Creutzfeldt-Jakob disease and BSE, in particular?'for

Alzheimer's disease and type 2 diabetes.

Furthermore, the nitrogen-containing heterdéryl'

derivatives of the present invention and  their-

pharmacologically permitted salts are valuable as

preventives or remedies for Alzheimer's disease of warm-

blooded animals (in particular humans), or as amyloid'

protein fibril-formation inhibitors.
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