1 Specification Thienopyrimdine Conpounds And Use Thereof Technical field
5 The present invention relates to thieno[2,3-d]pyrimdine conpounds

exhi biti ng gonadotropi n rel easi ng hormone (GWRH) antagoni zing activity,
their production and use. Background art 10 Secretion of anterior pituitary
hor mones under goes feedback control by pefipheral hornones secreted from
target organs of the respective hornones and by secretion-regulating

hor mones from the hypothal anus, whicl_is. h%i%ﬁper central organ of the
anterior |obe of the pituitary (here RﬁF#%V% Yhese hornones are

col lectively called 15 iipyooshahaiiiimd ot dd AndUse SGiebf cat i on) .

Presently, as hypothal am c hornones, the ‘existence of nine kinds of
hormones i ncluding, for exanple, thyrotropin rel easing hornone (TRH), and
gonadotropi n rel easi ng hornone [ GaARH,_ sonetinmes called as LH RH
(luteinizing hornone rel easing horrmFTé?ﬁP feldh confirmed. These 20

hypot hal agn ¢ hor no are bel.ieved to show tReir lans .vi.a.the receptors
whi ch are consi derreﬁ? Br%ggpggny?p?%rgﬁtt%sf FOOMBB@C’%@PWM% tary, and
efforts to fi %ﬂﬂ%ﬂ@éﬁiﬁiﬁﬂ@%@nﬁ&wgﬁﬁi Rlleadifg Hirendre (GeRE) hor nones,

I ncl udi ng cases of human, have been made. Accordingly, antagonists or
agoni st s specidntagbhizing dctiwityctheielpyoduttiolyand udeese 25 receptors shoul d
control the action of the hypothal am ¢ hornone and the secretion of
anterior pituitary hornmone. As a result, such antagonists or agonists are

expected to prevent or treat anterio ' ornone dependent di seases.
Known conpounds possessi hg GhRH ant a%ggil(é*ﬁr%&géﬁvi ty include 30

GnRH-deri@ed | i nearSqeetiba®$ antSRoPpitdta®PhoritdndshuflelgdeSfellback cyclic
hexapepti de derivative (JP-A-61- 191%98) , a bicyclic peptide derivative
(Journal of Mxdntiadly riphetal horwmones 36creped 326 $aggetdrgans of the
respective hormones and by secretion-regulating hormones from the
hypothalamus, which is the upper central organ of the anterior lobe of
the pituitary (hereinafter, these hormones are collectively called
15 "hypothalamic hormones" in this specification). Presently, as
hypothalamic hormones, the existence of nine kinds of hormones
including, for example, thyrotropin releasing hormone (TRH), and
gonadotropin releasing hormone [GnRH, sometimes called as LH-RH
(luteinizing hormone releasing hormone)] has been confirmed. These
20 hypothalamic hormones are believed to show their actions via the
receptors which are considered to exist in the anterior lobe of the
pituitary, and efforts to find the receptor-gene expression specific to these
hormones, including cases of human, have been made. Accordingly,
antagonists or agonists specifically and selectively acting on these
25 receptors should control the action of the hypothalamic hormone and the
secretion of anterior pituitary hormone. As a result, such antagonists or
agonists are expected to prevent or treat anterior pituitary hormone
dependent diseases.
Known compounds possessing GnRH-antagonizing activity include
30 GnRH-derived linear peptides (USP 5,140,009 and USP 5,171,835), a
cyclic hexapeptide derivative (JP-A-61-191698), a bicyclic peptide
derivative (Journal of Medicinal Chemistry, Vol. 36, pp. 3265-3273



2 (1993)), and so forth. Non-peptide conpounds possessing GhRH

ant agoni zing activity include conpounds described in JP-A-8-295693 (WO
95/ 28405), JP-A-9-169768 (WD 96/ 24597), JP-A-9-169735 (WO 97/14682),

JP- A-9-169767 (WD 97/14697), JP-A-11-315079 (WD 5 99/33831),

JP- A-2000- 219691 (WO 00/ 00493), JP-A-2001-278884 (WD 00/56739) and
JP- A- 2002- 30087. Pepti de corrpounds pose a Targe nunber of problens to be

resolved wth, r ect to sor babij , dosage form S ol une, drug
stability, susiigonbaandiso ta@%meenéieao&ﬁmv@%eoswwgd@gﬁﬁrong 10
demand for an -JREogept i de
conpound, that&%ag %I ent he%%eu%ﬁ%ﬁwgg orm%g%.gepen egat

cancers, e.qg.,(WO0038/28405); JPcAr9- 169019816%9&25459@0@9@%5691350@1’0/ etc.,
t hat does not show transient hggggz si al - gona otr actlo acute action)

and that has eXyan682) J&rAr9-d6 @|9f7{/14 ddtﬁ]&(ﬂﬁ ntion W,

rosult have SHIORGST: éﬂWﬁ?@éﬁ&“ﬁ%bWé@%dMg%ﬁﬁ?3@@%?3@@ the

formula [ her elmgg%g)smmmgszd@f%@gaﬂ to briefly as 20 Conpound (I)]:

(CH2) nR4 R3IN O NxN el N~OOF (lI) F wherein Rl is a Cl-4 alkyl;
Ris (1) ad.6 aIqumMcmhpnnndh@usealargEsnuthof preblemistb be pesdlved gr oup
consisting of (1.) a hydroxy.group, a G .4 25 al kox (3'.) a

G - 4al koxy- carSihytespect tp oraly abwrbabﬂksm desage:fasm, doss vplume, dieg
stability, sustained action, metabolic stability etc. There is strong

10 demand for an oral GnRH antagonist, especially one based on a non-
peptide compound, that has excellent therapeutic effect on hormone-
dependent cancers, e.g., prostatic cancer, endometriosis, precocious
puberty etc., that does not show transient hypophysial-gonadotropic
action (acute action) and that has excellent oral absorbability.

15

Disclosure of Invention
We, the present inventors, have conducted various investigations,
and as a result, have synthesized the following novel compound
represented by the formula [hereinafter sometimes referred to briefly as
20 Compound (D]:

(CH,) R

H : ()

wherein
R!is a Cr4alkyl; R2is (1) a C16alkyl which may have a substituent
selected from the group consisting of (1’) a hydroxy group, (2’) a C1.4

25 alkoxy, (8) a Cr4alkoxy-carbonyl, (4) a di-C14alkyl-carbamoyl, (5’) a 5- to
7-membered nitrogen-containing heterocyclic group, (6’) a Ci-4alkyl-



7- menber ed nitrogen-containing heterocyclic group, (6') a Cl.4 al kyl 3
carbonyl and (7') a halogen, (2) a C3.e cycloal kyl which may have (1') a
hydroxy group or (2') a nono- Cl A4 al kyl -carbonylamno, (3) a 5- to

7- menbered nitrogen-containing heterocyclic group which may have a
substituent selected fromthe group 5 consisting of (1') a halogen, (2') a
hydr oxy group, (3') a Cl-4 alkyl and (4') a C-4 al koxy, (4) a phenyl which

may have a substituent ected fromthe group consisting of (1') a
hal ogen, (2') %fépﬂﬁpaﬁligﬁ?éaj%%yl, (3') a mono- O .

.4
al kyl - car banoy, | @4, Rlcfodix ' %q] ' ) O N/ SN,
al kyl car barmyld-%'g.glasaﬁ%lkoxy %lgé?%%}ﬁg %Lé;ﬂ?g?(%?% | gﬂglﬂg%lpzal f/?(;m(?m S
(1) a 10 hydr o@enalkybaarkohylamihe,A3x b1y, 7-fimbered-nitrapentcontdiniagN- C 4
al kyl -N-C14 al kyl sul fonyl am no,_ (5) a hydroxy rouaﬁor (Q%a 5- to
7-menbered  niheteyesyche grewmwhjchapay baye a substiugniselertadsiropathe group

Sl (5D & ConSitiE oA BRIGHeR BT Sy by Briins G2 Bpa dpdidd 2
mono-Cl 4 al kYCl-ﬂaﬁkSﬁ‘%',b(@lV%hcﬁﬂquv(rﬁch ﬁag}ﬁv@' ﬁﬁﬁéﬁﬁ&ﬁ'sélé&té&ﬁ%ﬂa thé eger

of 1 to 4; provided hat when I's a phenyl I ch may have a substituent,
R4 is a 5- to groupmonsistthgnof (10gehabopenai2) ad hellkoxy¢hliatkylr Bipa whermdr nay

have a substitue el ected fromth [LOUR copnsistin f (1) oxo, (2) a
hydr oxy- C1-4 1'4@3—&‘}’ “cagbameyls w@éﬁfyg-@araoényﬂiomav&g%n@np' 14

al kyl - car banoy, . ' f oyl . t t @Qf lch is
characterized %{/(9#%\1/5%61%%%1%}(%?%%2?‘l&%&%ﬁwﬁgs %aégilﬁéﬂsmf %ﬁ%f(i’)? S
phenyl gk®up dydreges iatomp € 4 022 alfoxyh €3) 2 0aneddl 340 laPNF 1 alikpB N>zl et on.
And we al so have ound_t hat Conpound (I) has an unexpected, excellent GWRH
ant agoni zi ng aadkylsulfonytamine,{6) ¢ hytdroxny guenmmgo6ka ibc taFrinemberedased upon

25 the above specific chem.cal %tructure, and.e tremebé | ow toxicity and is
therefore sati@i‘?ﬁ&e&‘if’ aryn eFG¥CHC SFoHp MALHERE 2iMPsBEueRt ty  and

Geveloved e AGSENf Ry ORGSR g tafl o A6, afROS) Y. (e
hydroxy-Ci4 alkyl, (4) a C14alkoxy-carbonyl, (5°) a mono-C14 alkyl-
15 carbamoyl and (6’) a Ci.4alkylsulfonyl; n is an integer of 1 to 4; provided
that when R2 is a phenyl which may have a substituent, R4is a 5- to 7-
membered nitrogen-containing heterocyclic group which may have a
substituent selected from the group consisting of (1) oxo, (2) a hydroxy-
Ci4alkyl, (3) a Ci4alkoxy-carbonyl, (4) a mono-Ci-4 alkyl-carbamoyl and
20 (5) a C14alkylsulfonyl; or a salt thereof; which is characterized by having
3-Ci4alkoxyureido on the para-position of its phenyl group at the six
position of the thieno[2,3-d]pyrimidine skeleton. And we also have
found that Compound (I) has an unexpected, excellent GnRH-
antagonizing activity, especially strong antagonistic activity, based upon
25 the above specific chemical structure, and extremely low toxicity and is
therefore satisfactory as a medicine having GnRH-antagonizing activity,
and developed the present invention based on these findings.
Accordingly, the present invention relates to:

[1] A compound of the formula:



4 (CH2) nR4A R3-NO .2 RO-NON~~SI N'0O OF wherein R is a CAO
alkyl; R2is 5 (1) a C1L.6 alkyl which may have a substituent selected from
the group consisting of (1') a hydroxy group, (2') a Cl-4 alkoxy, (3) a

Cl -4 al koxy- carbonyl, (4') a di-C 4 al kyl-carbanoyl, (5) a 5- to
7-menbered nitrogen- containing heterocyclic group, (6') a Cl-4

al kyl -carbonyl and (7') a halogen, (2) a -8 cycl oal kyl which may have
(1') a hydroxy group or (2') a nono- 10 Cl-4 al kyl -carbonyl am no, (3) a 5-
to 7-nmenbered nitrogen-containing (@9rRCyclic group which may have a
substituent selected fromthe Qﬂﬁ ébﬁsisting of (1') a halogen, (2') a
hydr oxy group, (3') a Cl1 4 alka# 0 (4'p a G4 al koxy, (4) a phenyl which
may have a substituent gel gcted oRp 15 consisting of (1) a

hal ogen, (2') a Cl-ﬁ%yLﬂoxn- ] , [(3" ) a mono-Cr4  al kyl - car bamoyl - Cr 4
al kyl, (4'") a Cl A al'koxy\ydnd al kyl car banoyl - C1- 4 al koxy, or
(5 a Ci-4 alkoxy, R3 is a Cl-4 aI’yI;N 20YR4 is (1) a hydrogen atom (2)
a C1-4 al koxy, (3) a GCs aryl, (4) a NC iFa alkyl-N-C i 4

al kyl sul fonyl ami no, 25 (5) a hydroxyl grQupi.or

wherein
R!is a Ci4alkyl;
R2is
5 (1) a Crealkyl which may have a substituent selected from the group
consisting of (1’) a hydroxy group, (2’) a C14 alkoxy, (3’) a C14 alkoxy-
carbonyl, (4) a di-C1+alkyl-carbamoyl, (5°) a 5- to 7-membered nitrogen-
containing heterocyclic group, (6’) a C14 alkyl-carbonyl and (7)) a halogen,
(2) a Cs:scycloalkyl which may have (1’) a hydroxy group or (2’) a mono-
10 Ci-4alkyl-carbonylamino,
(3) a 5- to 7-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1) a halogen,
(2)) a hydroxy group, (3) a Ci4alkyl and (4°) a C1-+ alkoxy,
(4) a phenyl which may have a substituent selected from the group
15 consisting of (1’) a halogen, (2) a C1.4 alkoxy-C1-4 alkyl, (3") a mono-Ci-4
alkyl-carbamoyl-Ci4 alkyl, (4) a C14alkoxy and (5) a mono-Ci-4
alkylcarbamoyl-C; 4 alkoxy, or
(5) a C14alkoxy;
R2is a Ciaalkyl;
20 Rtis
(1) a hydrogen atom,
(2) a C14alkoxy,
(3) a Cewaryl,
(4) a N-C1.4 alkyl-N-C1.4 alkylsulfonylamino,

25 (5) a hydroxyl group, or



5 (6) a 5- to 7-nenbered nitrogen-containing heterocyclic group which may
have a substituent selected fromthe group consisting of (1') oxo, (2') a
Cl.4 alkyl, (3) a hydroxy-G .4 alkyl, (4') a G .4 al koxy-carbonyl, (5') a
nono- Cr4 al kyl -carbanoyl and (6') a C 1-4 al kylsulfonyl; 5 n is an integer
of 1 to 4; provided that when R2 is a phen%l whi ch may have a substituent,
R4 is a 5- to 7-nmenbered nitrogen-containi"ng heterocyclic group which may
have a substityent selected fromthe group_ consjisting of (1) oxo,_ (2) a
hydroxy- Gi.4 $@P; tq 3ymembeyedipiisegen:een@ining heperacyielisgroup avhich may

al kyl - car banoy : I | f |;.0or.a.s thereads [ A
conpound as deh?ﬁgg ﬁu#%ﬁ‘?é%ﬁ%%ééemér%ﬁ#e %gﬁpsco?nﬂs%él%gﬁ( 1;2 I (ﬁ{ﬂ’ ?évle flc(%‘]"‘rray
have a substit 4B, @2 £hy8ody-0N 1 ! x§t-édi®oall, (8)) )a Moty y
group, (2') a d-4 ;qe)lkoxg, (J)%%I%%Sﬁ%@tar bony?, ((A)f') a d?t-cl(c):ﬁ(A

al kyl - car baroyalkydtagbamoyl and d6°7 ar@rialkgtsulfanydgen- cont ai ni ng het erocycli ¢
group, (2f a C3-8 cycl oal k)ij whi ch may have (1) a hydroxy group or (2) a
mono- Cr 4 al kyRig apgategerfnbto 43) a 5- to 7-nenbered nitrogen- cont ai ni ng

het erocyclic ' X ' e rou
consi st ?/ng of g%%ngggﬁ%gg%%n %ﬁ@ﬁﬁﬁéﬁf@ﬁy&gf#ﬁ%a‘%&%ﬁg’gﬂ\“@%&m?g agnd P
(4') a Cl-4 al fowy7-mhéhbardiitybgattertaiiin g Weteraryelibgroty Sihichehag hedef r om
the group consisting of (1') a %al ogen, (2Z2') a CI'-4 al koxy-Cl-4 gfkyl , (3")
a mono-Cr4  al apubstituentrelected £ramh the grodp cansistingmfd1rexo, (2) a hydroxy-

o by carbaroyl o0 8 g, 25,8 o1 EHRELEe Dbyl iico o
10 (5) a C1-4 alkylsulfonyl; or a salt thereof’
[2] A compound as defined in [1] above, wherein
Rzis
(1) a Ci.4 alkyl which may have a substituent selected from the group
consisting of (1’) a hydroxy group, (2") a Ci4 alkoxy, (3") a Ci4 alkoxy-
15 carbonyl, (4) a di-Ci-4 alkyl-carbamoyl and (5) a 5 to 7-membered
nitrogen-containing heterocyclic group,
(2) a Csscycloalkyl which may have (1’) a hydroxy group or (2) a mono-
Ci4 alkyl-carbonylamino,
(3) a 5- to 7-membered nitrogen-containing heterocyclic group which may
20 have a substituent selected from the group consisting of (1)) a halogen,
(2) a hydroxy group, (3) a Ci4alkyl and (4) a C14 alkoxy,
(4) a phenyl which may have a substituent selected from the group
consisting of (1’) a halogen, (2) a Ci-4alkoxy-Ci-4alkyl, (3) a mono-Ci-4
alkyl-carbamoyl-C:.4 alky]l and (4) a mono-Ci-salkylcarbamoyl-Ci-4 alkoxy,

25 or

(5) a C1-4 alkoxy;
R4is
(1) a C14 alkoxy,
(2) a Cer0aryl,
30 (3) a N-Ci1 alkyl-N-C1-4 alkylsulfonylamino or
(4) a 5- to 7-membered nitrogen-containing heterocyclic group which may

have a substituent selected from the group consisting of (1) oxo, (2) a



(4) a 5- to 7-nenbered nitrogen-containing heterocyclic group which may
have a substituent selected fromthe group consisting of (1') oxo, (2') a 6
hydr oxy-Cl-4 al kyl, (3') a Gro al koxy-carbonyl, (4') a nono-Cl-4 alkyl -
carbanoyl and (5') a C4 alkylsulfonyl; [3] A conpound as defined in [1]
above, wherein R is nmethyl; [4] A conpoun% as defined in [1] above,
wherein R2 is a 5- to 7 5 nenbered nitrogen-containi ng heterocyclic group

whi ch h bstit | ect ed_f th i sti f (1

nal ogen. (2) o ygraragr chbrh, 3 Cus elkasyaaaeppndhddd 4 manerdr oilaty. 5] A
conpound as defined in;l el s methyl; [6] A compound as
defined in [1] %ﬁfg’\?&ox}/{f’ﬂde?ﬁo%?l?%léﬁoﬁkoxy; 10 [ 7] A conpound as
defined in [1] 0V§coﬂiﬁﬂﬂd‘a§‘déﬁngdiﬁ$y AbGRREGI AR 198 hédli n [ 1]
above, wherein is methyl, R4 1s a hydrogen atomand nis 1. [9]

N- (4- (1- (2, 6- di [4] ucA ebrrpoyn)d &s défided in [1] above, wherein R2is a 5- to 7-

nmet hoxyet hyl ) (et hyl ) am no) met hyl ) - 2, 4- di oxo- 3-(2-pyri di,n -1,2,3,4- 15
tetr ahzdr o¥ hi) éwﬁ%&ﬁ‘gyﬁ%%ar%%mpg%mwﬂ(m s%%%m% ?amawh(axe @

52 pyri ai ny1SubeSichieRt celebidll HBRY Fhe it Bty RE QB i L ) N

net hoxyur ea, N-Jgddoky(gnoipdi(3) %glggﬁﬁgg%@(@(gmmd,@m no) met hyl ) - 3-

( 6- net hoxy- 3- pyridazinyl) - 2, 4- di oxo- I, , 4-t etrahydr ot hi eno[ 2, 3 20
d] pyri mi di n- 6- yi5] pheeghiporindnas Hefined ém [d} above, wherein R3 is methyl;

et lﬁbigbﬁi G nL81y A Sompombh s A6ned 40 1 6L RbAIRAIReEh Ba6 & Oy (AHSORT i -
6- N , . S
AL

di f 1 uor obenzyl )g}], %%oﬂgx{o@&f@@é’déﬁn@d‘in@lpél@o&, (wherein R3 is methyl, R4is a

met hoxyphenyl ) t hi eno[ 2, 3-d] pyri m di n-6-yl) phenyl ) - N - net hoxyurea or
N-(4-(1-(2, 6-dihydmogebeatont and-n {sdlmet hyl ani no) net hyl ) - 3- (4-

met hoxyphenyl )'[29’]4'19i-(913‘6'-(jz,é-’d?ﬂﬁ&o"tfeﬁ%gi-?{(g-i eno[ 2, 3-d] pyri m di n- 6-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-
15 tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea, N-(4-(1-

(2,6-difluorobenzyl)-5-(((2-ethoxyethyl)(methylDamino)methyl)-2,4-dioxo-

3-(2-pyridinyD-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyD)-N’-

methoxyurea, N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-

(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-

dlpyrimidin-6-yl)phenyl)-N’-methoxyurea or

N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyD-3-(6-

methoxypyridin-3-yl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-

6-yDphenyl)-N'-methoxyurea, or a salt thereofs

[10] N-(4-(3-(((2-methoxyethyl)methylamino)methy1)-1-(2,6-

25 difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(4-
methoxyphenyDthienol2,3-dlpyrimidin-6-yD)phenyl)-N’-methoxyurea or
N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(4-
methoxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-

20

yDphenyD)-N-methoxyurea, or a salt thereof;
30 [11] A prodrug of the compound as defined in [1] above;
[12] A pharmaceutical which comprises the compound as defined in [1]

above or a prodrug thereof;



yl ) phenyl ) - N - met hoxyurea, or a salt thereof, 30 [i1l] Aprodrug of the
conpound as defined in [1] above; [12] A pharmaceutical which conprises the
conpound as defined in [1] above or a prodrug thereof, 7 [13] A
pharmaceuti cal as defined in [12] above, which is a gonadotropin-releasing
hor nrone ant agoni st; [14] A pharnmaceutical as defined in [12] above, which is
for preventing or treating a sex hornone dependent disease; 5 [15] A
pharmaceutical as defined in [12] above, which is for preventing or

treating sex HashorepHapeadenticaloncdefindbiie| 1HtArivesivhich isax
hor none- dependent cancer, prostatic hypertrophy, hysteronyons,
endonet ri osi s,gqmdo@rqmnmege,asmeb@m@ug anipgenygt: anmenorrhea, prenenstrual

syndrone, dys rrhe nul til.ocul ar ova drone, 10 .pol ycystic gvary
syndr one, aendddli dhBRpmDaseyiEHl-as defid th, B GHeNE; whvell 33 HRtevEafitE Dovel
syndr one, beni iHBld SR | | $i jone independent and LH RH
sensitive_ or h(g{tr%ggﬁ;d repr% ug@?gﬁﬁ%%%ﬂa%g?%éﬁont racepti ve agent;

ovul ati on?i ndUast ; Aophananapeetieidtdsodefidednsi Hetmvey whiceisforgrecentingex

hor nrone- dependent cancer; 15 [16] A nethod for antagoni zing
gonadot r opi n- radl tZgating sexhesmonesgenandens epnrer dongmetastasis 9§ sem ef fecti ve

anount of the,conpoun s defined in . above t0,a |. [17] Use of the

conmpound as de‘}‘f"ﬁ%% ﬁef?ﬂgeﬁ}o cgﬁrprﬁéﬁﬂc:ﬁmﬁtﬁ?by,r%ﬁg?m% tal

conposi tion f%n«ﬁiﬁ&ﬁﬁ%i%'ﬂ&r@ﬁﬂ?&ﬁh%ﬂﬁcﬂd‘bﬁk%ﬁe?%, afene¥riieae; [18] A

conpound of the formula: R (CH2) (q e RIR SN 02) pR3 wherein
premenstrual syndrome, dysmenorrhea, multilocular ovary syndrome,

10 polycystic ovary syndrome, acne, alopecia, Alzheimer’s disease, infertility,
irritable bowel syndrome, benign or malignant tumor which is hormone
independent and LH-RH sensitive or hot flash; reproduction regulator;
contraceptive agent; ovulation inducer; or for prevention of postoperative
recurrence of sex hormone-dependent cancer;

15 [16] A method for antagonizing gonadotropin-releasing hormone, which
comprises administering an effective amount of the compound as defined
in [1] above to a mammal;

[17] Use of the compound as defined in [1] above for manufacturing a
pharmaceutical composition for antagonizing gonadotropin-releasing

20 hormone;

[18] A compound of the formula:

R°CCH), 0

a R
STONTT0 .
(CH,) R
wherein
Reis (1) a hydrogen atom, (2) an aryl group which may have 1 to 5
25 substituents selected from the group consisting of (i) a halogen, (ii) nitro,
(iii) cyano, (iv) amino, (v) a carboxyl group which may be esterified or
amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an alkoxy, (ix) an

alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl, (3) a cycloalkyl



Ra is (1) a hydrogen atom (2) an aryl group which may have 1 to 5 25
substituents selected fromthe group consisting of (i) a halogen, (ii)

nitro, (iii) cyano, (iv) amno, (v) a carboxyl group which may be
esterified or amdated, (vi) an al kyl enedi oxy, (vii) an alkyl, (viii) an

al koxy, (ix) an alkylthio, (x) an aIkyIsugfinyI and (xi) an al kyl sul fonyl,
(3) a cycloalkyl 8 group which may have a substituent or (4) a heterocyclic

group which rmay have.a substituent: Rb is a nitrogen-coptaining. .

heterocyclic ge%wpwgv}ﬂ%cw m%éuhsewtiqrdgka;hqg&srwdiﬁgawwlgﬁlaup whi ch
may have a s [ . Y Npa ' ltuent; p
Is an 5 int egéﬁﬁgfﬁ%ﬁ%sg;ﬁ@%ﬁ%ﬁhﬁ F%%gggrgﬁg?%hgo ; g?@éé%ggﬁlf&gﬁyrpeof, and

so forth. ThewHfdh Mialyi 104ve0h sABSHtUGTHIRE $s 868 9@hindegroup whithi @laytdvida
par agraphs. Exanples of the "C, 4 alkyl" include a |inear Cl-4 alkyl (e.g.
met hyl, et hylsuhstidpgnt: Basyan arnylsronp which)may havera sebstiinentsp lighan(e. g. |

i sopropyls 10 _isobuty ec-butyl, tert.-butyl, and the |ike and the |ike.
Exanpl on S ¢ HOtSEeRoL] g 3+ iR an dntedstior 0t or. Boat fFreot Ghd sdsh:

et hyl, propyl, but : ?‘f}qn | lee)s s Css al kyl
(e.g., 1isopropyl y?lg%gggh*ﬁonsggé%%}%y , E%g%écgl}@)ﬂ l,l@?ﬁs%%gfr?%ﬁgand the |ike),
and the |ike.pdiagktaph®l es of the "C, .4 al koxy" include a linear Cl-4 al koxy

(e.g. nethoxy, ethoxy, propoxy, butoxy and the i ke%}, a_branched C3-4
al koxy (e.g., isoptspaples ofstheyiCoxplkyléineudesalinear C1palkylye.gamethib

like), d the ,like. I E{t "G -4 al 3 | " includ
et ﬁzjxyggr bonfﬁt,hyi’ﬂ%ogﬁwxgs the like),g Wa g%%?’?ﬁﬁg@&o}ﬁgﬁﬁ@gbonyl ,
but oxycal@onylisobﬁﬁ,@,bégco %;Q?gppgf?ﬁﬁfiq“gqm@aﬁaqﬁghye@r t - but oxycar bonyl ,

and the like. Examples al kyl'-carbamoyl ™ 1 ncl ude .
di met hyl car banoyl , Bkanp)éscaf therfiils alkylp ingude ar hnemy C; ¢ alkyl (e.g. methyl,

Fb I A PO SV T R N
isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl and the like), and the
like.
15 Examples of the “C1-4 alkoxy” include a linear C-4 alkoxy (e.g.
methoxy, ethoxy, propoxy, butoxy, and the like), a branched Cs.4 alkoxy

(e.g., isopropoxy, isobutoxy, sec-butoxy, tert-butoxy, and the like), and the
like.
Examples of the “Ci-4 alkoxy-carbonyl” include methoxycarbonyl,

20 ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl,
isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyl, and the like.

Examples of the “di-Ci-salkyl-carbamoyl” include
dimethylcarbamoyl, diethylcarbamoyl, dipropylcarbamoyl,
diisopropylcarbamoyl, N-ethyl-N-methylcarbamoyl, and the like.

25 Examples of the “5- to 7-membered nitrogen-containing
heterocyclic group” include pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-
yl, oxazolidin-3-yl, thiazolidin-3-yl, isoxazolidin-2-yl, isothiazolidin-2-yl,
imidazolidin-1-yl, imidazolidin-2-yl, imidazolidin-4-yl, pyrazolidin-1-yl,
pyrazolidin-3-yl, pyrazolidin-4-yl, pyrrol-1-yl, pyrrol-2-yl, pyrrol-3-yl,

30 imidazol-1-yl, imidazol-2-yl, imidazol-4-yl, pyrazol-1-yl, pyrazol-3-yl,
pyrazol-4-yl, 1,2,3-triazol-1-yl, 1,2,5-triazol-1-yl, tetrazol-1-yl, tetrazol-2-

yl, tetrazol-5-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,



het erocyclic group" include pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-
yl, oxazolidin-3-yl, thiazolidin-3-yl, isoxazolidin-2-yl
i.sothiazolidin-2-yl, imdazolidin-1-yl, imdazolidin-2-yl,

i m dazol i di n-4-yl, pyrazolidin-1-yl, pyrazolidin-3-yl, pyrazolidin-4-yl,
pyrrol -1-yl, pyrrol-2-yl, pyrrol-3-yl, 30 bn1dazo|-| yI I m dazol - 2-yl,

I m dazol -4-yl, pyrazol-1-yl, pyrazol - 3 yl, pyrazol 4- yI

1,2,3-triazol-1-yl, 1,2, 5- triazol -1- yl, tetrazol - tetrazol - 2 yI
Lettazol -5yl ise¥aabid-sl JronasphBol Mirol Swhonazalyd vl thiasel i vh. yi

S0t hi azol - 3 o BRERFR YD ohib IR Gl ikoekac il OF Bipeitin oyl ﬁﬁi’%nd?nyé
pi peridin-2- Wi, pﬁidiﬂhhdﬂl'@igtzlﬁb}'ld% 1, ?hﬁbr’&zﬁi 1-9 9&5@&1;13:2 -l .

pi perazin-2-yl, ~ norpholin- in-3-yl, norpholin-4 -yl
pyridin-2-yl, pyrpkiolin2-yl, mﬁpimhncﬁ Nl mytphqlin Azylppgriin- %oylr mmﬂm 3_>yl4l

Flyrklgm /‘1:m?|n§ lty'r@eﬁ&aé"filﬁm%@y' b uveeiin % yﬁmr%chn?fyf PipRid gly 291,
Lot ragol 1 yi PYRAECHYD diridadale il SAROR BhSY] Anlorte théih, BESbraBIE, |

Exanpl es of thgmnq;}eé abw&raﬁdmenyl pyﬂshaﬂﬁzrsﬂt ﬁﬁidaczal -heylyimidazol-2- yl
et hyl - carbonyl, propyl - carbongé | sopropyl -carbonyl, butyl-carbonyl,
r

i sobutyl - car boh?l3 tlsemlbhvylh -1-yk tetrpoolyl- Y&,aﬁemaﬁﬂ 2-wnpyridnid-ke.
The "hal ogen" |lncl u a ﬁglﬁorl ne, bromine and iodine. Exanples of
the "mono-G 4 'aP¥ Ahe i ncl ude 15 net hyl car bonyl ani no,

et hyl carbonyl am no, n . b

but yl car bonyl am no E?%Ig%%sf/ﬁt?réb?ﬁyl ,Eﬂ carbﬁﬁ q'%itlﬁfé(r:ﬁ; E(y)’L acngl%Bﬁ%l
tert - butyl car athyl-aatbvayl aprbpyh-eatrbdesyl, Enpf@;&&a@boﬁﬁebﬁ@l&a&)ohyhl kyl "
I ncl ude cydopr.opyl, .cydobutyl, c cl opentyl, 3% cl ohexyl, cydohept ¥1k
cydooct yl, andseletylicrebonxl, seesbutyl-carhondy jertbutykcathonylhand ghe like.

e & o TESHEY 1 AT GIE! il SO e
3- met hoxybutyl, 4- E%ﬁﬁlesbdﬂtwe “mod B CN LAyl -caBh Y18 HINb? include
2- met hox%/- 1- net hyl et hyl ,

methylcarbonylammo, ethylcarbonylamino, propylcarbonylamino,

isopropylcarbonylamino, butylcarbonylamino, isobutylcarbonylamino,

sec-butylcarbonylamino, tert-butylcarbonylamino, and the like.
Examples of the “Cs-s cycloalkyl” include cyclopropyl, cyclobutyl,

cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like.

20 The “Ci14 alkoxy-Ci-4 alkyl” include methoxymethyl, 1-
methoxyethyl, 2-methoxyethyl, 1-methoxypropyl, 2-methoxypropyl, 3-
methoxypropyl, 1-methoxybutyl, 2-methoxybutyl, 3-methoxybutyl, 4-
methoxybutyl, 1-methoxy-1-methylethyl, 2-methoxy-1-methylethyl, 1-
methoxy-1-methylpropyl, 2-methoxy-1-methylpropyl, 3-methoxy-1-

25 methylpropyl, 1-(methoxymethyl)propyl, 1-methoxy-2-methylpropyl, 2-
methoxy-2-methylpropyl, 3-methoxy-2-methylpropyl, 2-methoxy-1,1-
dimethylethyl, ethoxymethyl, 2-ethoxyethyl, 3-ethoxypropyl, 4-
ethoxybutyl, and the like.

Examples of the “mono-Ci.4 alkyl-carbamoyl-Ci-4 alkyl” include

30

methylaminocarbonylmethyl, ethylaminocarbonylmethyl, 2-
methylaminocarbonylethyl, 2-ethylaminocarbonylethyl, and the like.
Examples of the “mono-Ci-4 alkyl-carbamoyl-C;-4 alkoxy” include



met hoxy- 1- met hyl propyl, 2-nethoxy-I|-nmethyl propyl, 3-nethoxy-1 25

nmet hyl propyl, 1-(nethoxynethyfl propyl, 1-nethoxy-2-nethyl propyl, 2-

met hoxy- 2- met hyl propyl, 3-net hoxy-2-nethyl propyl, 2-methoxy- 1, 1-

di mret hyl et hyl , et hoxynet hyl, 2-ethoxyethyl, 3 et hoxypropyl, 4- ethoxybutyl,
and the |ike. Exanples of the "nono-C, 4 ;T -carbamoyl -G -4 al kyl " include
30 net hyl am nocar bonyl met hyl, et hyl am noc onyl net hyl , 2-

rr?t PKI am nocag%; | et hyl S ﬁ-etme rr(inxr;’ol((:e onyl et hyl , y (tje}tl(t]xGy | i ke. Exanpl es
o] e "nono- £} ifmmﬁ )

met hyl am nocar n B%%!

nmet hyl am nocar y+ Xrbf%é@%tlhﬁ% %%@ﬁ onygg% ﬂoxgsletglr?c’fyt ﬁnd thE

Exanpl es of the CGExamaﬂyé ofttHecincl@ eiydlude phep{l irha Bth la2ht hyl and
the like. 5 Exanples of the "N-Cl -4 gila"Eyl N-Cr4 al kyIsuI ony am no incI ude

N- hrr}:;t h|y:c N- lrremalylllﬁlyllfmﬁzlthedlk@ N-et hyl - N- Im:;t Ih%ll su: f onyl ami no, I

T T o
;%%%ﬁ%y 3

hzdigggﬁ o);;yl &f%dﬁox;s/%}%}pgwf% rox;}{)gﬁyl NénE roxygﬁuﬂ%mg N-

hydr oxybut yl , éthlvasiﬂmMIN@émﬁlammx«b Naethynbbéthﬂsﬂn‘bﬂyllam]h»l and-the
hydroxy-l-nethylpropyl, 2- hydr oxy- 1- met hyl propyl, 3-hydroxy-1- nethyl propyl,
1- (hydr oxymet H¥kg.pr opyl , 1-hydroxy- 2- net hyl propyl, 2 15

b 2 2 e e SO TR LR L Rt 1
: gg:ogggyll Ggrgﬁ Bgﬁmylog?z%lylzg}gﬁggﬁ%%wﬂsg %wgrﬁ af;%;ﬁj;/ﬂgsoggpﬁ%t%}r gar barmyl
tert 20 butyl deydrexpptopydni-hydeokylhetyl Echydreeyhaftyl,[82hy @roxybaitily l4sul f onyl "

' ncl ude met hyl Sucirfo?:?'gufyl, 1-hydroxy-1-methylethyl, 2-hydroxy-1-methylethyl, 1-
hydroxy-1-methylpropyl, 2-hydroxy-1-methylpropyl, 3-hydroxy-1-
methylpropyl, 1-(hydroxymethyl)propyl, 1-hydroxy-2-methylpropyl, 2-

15 hydroxy-2-methylpropyl, 3-hydroxy-2-methylpropyl, 2-hydroxy-1,1-
dimethylethyl, and the like.

Examples of the “mono-Ci-4 alkyl-carbamoyl” include
methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, isopropylcarbamoyl,
butylcarbamoyl, isobutylcarbamoyl, sec-butylcarbamoyl, tert-

20 . putylcarbamoyl, and the like.

Examples of the “Ci-4 alkylsulfonyl” include methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl,
isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, and the like.

As R!, methyl and ethyl are preferable, and especially methyl is

25 preferable.
As Rz, 5- to 7-membered nitrogen-containing heterocyclic group
which may have a substituent selected from the group consisting of (1) a
halogen, (2) a hydroxy group, (3) a Ci.4alkyl and (4) a C1.4 alkoxy is
preferable. Among them, pyridyl (pyridin-2-yl, pyridin-3-yl, pyridin-4-
30

yD, which may have a substituent selected from the group consisting of
(1) a halogen, (2) a hydroxy group, (3) a C14alkyl and (4) a Ci-4alkoxy is
more preferable. Especially, unsubstituted pyridin-2-yl is preferable.



et hyl sul fonyl, propyl sul fonyl, isopropylsulfonyl, butylsulfonyl,

| sobutyl sul fonyl, sec-butylsulfonyl, tert-butylsulfonyl, and the |like. As
R, nethyl and ethyl are preferable, and especially nmethyl is 25
preferable. As R2, 5- to 7-nenbered nitrogen-containing heterocyclic group
which may have a substituent sel ected fromthe group consisting of (1) a

hal ogen, (2) a hydroxy group, (3) a Cr4 allk]y and (4) a Cr4 al koxy is
preferable. Armong them pyridyl (pyridin-2-yl yridin-3-yl, pyridin-4 30
yl), which may haveAaR$umethylian etbylme@l‘efexa’tﬁe heEgpeni Eomthylux:'og of (1)

a hal ogen, (2) fhég!oxy group, (3) a G4 alkyl and (4) a C-4 alkoxy is
nor e preferabll(’-‘}'e €ially, unsubstituted pyridin-2-yl is preferable. 11
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As R4, a Ci .4 alkoxy is’ pre pecially, oxy are

pr ef erabl e. 5 &% prefdrable2 is preferable. Especially, 2 is preferable.

Pref erabl g exanpl es of the conbination of RO, R4 and n, includes the case
that R9 i§ met hyl , 4&amnid or hispraferableonFaperiallys2 is preferablgbl e exanpl es of

d i ncl
gioﬂ)ggpobfaln)zy: )ncsu?liE g'ﬁ?@%‘%cﬁi\%@?ﬁﬁ?)‘{fﬁé‘ﬁh‘iﬂb%ﬂ% AEdy B 3nd 1y ipcludes 1
(2-pyridinyl)-thek e‘k%x%??Rrs %P'E‘nf%[ﬁ&df’dg?%ré{&%ﬁd% yd 1 phenyl) - N -
met hoxyurea, N-(4-(1 obenz

et hoxKeghyl )h( met h)z/l B:’%moflbmi)leekb;dpﬂ%QoilﬂCdﬁmonnﬂ-ﬂhwuddMﬂXI 12,& 344- .
tet t -
2, %Zdiyf {3Fr o gbeEY ér?@lflgﬂlégﬁbﬁ)@g]}!‘rﬁimﬂby IAmameBY) 2 dioxo 5
oY) pheny SN G ShBE 2,3 A A Eh BB AN - PO -

((ai et hy| am nabiesiirka NCG-(RUGRRWbSHeinFDYSA(E, 4- G ox0-1, 2, 3, 4-
t et rahydr ot hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl)-N -nmet hoxyur ea. Sal ts of

Conpound (1) aethopyethyl¥hieghyhsminolmethyl)-2, 4a¢hwpt33(ﬂ pyridinyD)-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea, N-(4-(1-
(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(6-methoxy-3-

15 pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol[2,3-d]pyrimidin-6-
yDphenyl)-N’-methoxyurea or N-(4-(1-(2,6-difluorobenzyl)-5-
((dimethylamino)methyl)-3-(6-methoxypyridin-3-yl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyD-N"-methoxyurea.

Salts of Compound (I) are preferably physiologically acceptable

20 acid addition salts. Such salts include, for example, salts with inorganic
acids (e.g., hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid,
phosphoric acid, etc.), salts with organic acids (e.g., formic acid, acetic
acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic

acid, citric acid, succinic acid, malic acid, methanesulfonic acid,

25 benzenesulfonic acid, p-toluenesulfonic acid, etc.), and the like. When
Compound (I) has an acidic group, it may be formed into a physiologically
acceptable salt with an inorganic base (e.g., alkali metals and alkaline
earth metals such as sodium, potassium, calcium, magnesium, etc.;
ammonia, and the like) or an organic base (e.g., trimethylamine,

30

triethylamine, pyridine, picoline, ethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine, N,N’-dibenzylethylenediamine, and
the like).



20 acid addition salts. Such salts include, for exanple, salts with

i norganic acids (e.g., hydrochloric acid, hydrobromc acid, nitric acid,
sul furic acid, phosphoric acid, etc.), salts with organic acids (e.g.,
formc acid, acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid,
tartaric acid, maleic acid, citric acid, succinic acid, malic acid,

nmet hanesul foni ¢ aci d, 25 benzenesul fonic d& d, p-tol uenesul fonic acid,
etc.), and the like. When Conpound (lI) has an acidic group, it may be
formed into a physiBémexampley Cmnp@mchﬂl)eanebapmddcedracbcmﬁggrtb¢hbase (e.g.,

atnes b 61 Ol BRSO coBEoad GRnna A BE e Tl "
Lri met hyl am nee,ifloh SR bMGe thek dIRE. 186001 oA BT the
I et hanol am ne, rirethanolamne, di'cyclohexyl ant ne,

N, N - di benzyl efaiyé saksiagtheealdvf Comipohn & €); efe? Cuthip&x@dd(B-(IVpnpound (1)

can be prgduce.d according to the follow ng production nethods. Conpounds
i | lustrated i nllustrated o whe dollowing renctionrsehemesrohyde formied intd the Exanpl es

of the salts include.th me salts the salts af. Conpound (1), etc.
Conpounds ( 1) -AXgPEbls pakts depending omEhe paciiamgondLoPRon scheres may be
formed into the a : pendi ng on the reaction conditions.
(Production %thodqﬁgﬁiﬁgh%}whgddr\?(ﬂ RA 24" 2 RONN~R-(),{ RONN
/ NR OSNSI\ FF (H) (I') I'n the above formula, L is(cﬁz)IReavi ng
group, and other synbol sp’aN 19 trzle sanme as defined abov&s./N’ "0
IHHM’R R™-(CH,) L H H : S\/\)J\/RZ
RO-N_N | Z'n n_ / N
Y S —————~ RONUN | /&0
F

0 N B( SN

n o>/_z

(an "
In the above formula, L is a leaving group, and other symbols are
10 the same as defined above.

Examples of “leaving group” represented by L are a halogen atom,
Ci4alkylsulfonyloxy which may have a halogen atom, and the like.
Examples of “Ci1-4 alkylsulfonyloxy which may have a halogen atom” are
methanesulfonyloxy, ethanesulfonyloxy, trifluoromethanesulfonyloxy,

15 and the like.

Compound (IT) can be produced in any per se known manner, for
example, according to the methods disclosed in JP-A-2001-278884, WO
00/56739 or analogous methods thereto.

For example, Compound (I) can be produced by reacting Compound

20 (I1) and a compound represented by the formula: R#(CH2.-L. This
reaction is preferably carried out in the presence of a base.

Examples of “base” are inorganic bases such as sodium carbonate,
sodium hydrogen carbonate, potassium carbonate, potassium hydrogen
carbonate, sodium hydroxide, potassium hydroxide, thallium hydroxide,

25 and the like; and organic bases such as triethylamine,

duisopropylethylamine, pyridine, and the like.



Exanpl es of "leaving group"” represented by L are a halogen atom ClA

al kyl sul fonyl oxy which may have a hal ogen atom and the |ike. Exanples of
"Cl-4 al kyl sul fonyl oxy which may have a hal ogen atont' are

met hanesul f onyl oxy, et hanesul fonyl oxy, trifluoronethanesul fonyloxy, 15 and
the like. Conmpound (11) can be produced i ny per se known manner, for
exanpl e, according to the nethods disclosed in JP-A-2001-278884, WO

00/ 56739 or anal ogous met hods thereto. For exanple, Conpoynd (1) _can be
produced by reacti nghesmenpidof the qompp &ﬂH@ﬁﬁBU%Hbygg?z@%% Ry the

f | a: R4- "N Iy - Thi t] i f i j

b eaones of o (i Teim e sed G bOCakboRb S ENHHY ofe{dmfultirebfbdklifed |
car bonat e, SOHH!HE H‘bﬁ‘iﬁﬁ&efl{qwgﬁﬂi%,amftqsﬁi ABoRB Bﬂﬂéé Per mqﬁal%_Sdfum
hydrogen carbonate, sodi um hydroxi de, potassium hydroxide, thallium

hydr oxi de, 25Cemgpaums (IDk e Thenamonyé of a bzseds aboub 1de ahoust3uwpokes per, 1

di i sopropyl ethyl am pe, pyridinge, and the like. 13 The anobunt of the
conmpound %epre@é’i@ BEGBEPW%f@f)wI a: R4 (CHa)"-L in the reaction of Conpound
(I'l') and the conpousd; L%]F_& Q{]ﬁ% ' - kR.about 1 to
about 3 nol es per l’TﬂrlD lge%%ﬁ%ﬁg%qrr%&?;% _p)e_ﬁ e garr%(&tjiﬁfﬁo eal'tllgglstgei s about 1

to about 3 nol psackieh. 1 Exanples of“séloeneund dd btherleis, dithyl ether sdiexuak) ¥
carried out in a solvent inert to the reaction. Exanples of "solvent" are

an ether (e.g.{inethoxyethanes tetrahydrofuran dame the Jike) ramaromaticahydr of ur an,
d the like), i d b Qg2 D t ol dth

ke an am daEicgebon (¢ a; BERRGR AP MRS BLOABRILG) ABAHE E-and t ho

like), albal Ogﬁﬂﬁé&@ﬂflo%‘y%f BfHefty19cetaniier 268 %HE 1) P?l;d% hgoe. and

the Iike), and the reacti'on tenperature 1s usua out 0 to

about 150 C, hydfoeastiory (a9 ghldxofdrm,atichiioréflethadd)eardting lika), tandethies
usual |y about 1
e.

The reaction temperature is usually about 0 to about 150 °C,
preferably about 50 to about 80 °C. The reaction time is usually about 1
15 to about 24 hours.

(Production method 2)
o) & (cH,) R*
R/N 2 n0 . . R— 0 2
ot H Mm RN, | R'O-NN 7 MR
NGO —— Y $” N-COR”
0 2 0 i
" F
(1) (V)
(cH,) R*
RN 0
H H N/R
. Ro-N N—M
bt S N’J*o
0 | F
F
0

In the above formula, R’ is a hydrogen atom or a Cisalkyl; R’ is a



15 to about 24 hours. (Production nethod 2) (CH R4 a (CHZ)"R4 R =Nz O HH

R NO RO-NN~~1 OR RZNHZ RUNXN 3 NHRs U S NCOR' O NOO R F F (II1I)
(V) (CH2)"RA R NOz R RO-NxNSI ONO I~ F~ (I) In the above
formula, R is a hydrogen atomor a Cl1 4 alkyl; R' is a 14 Cl1-4 alkyl; and
t he ot her synbols are as defined above. | es of the Cl-4 al kyl

represented by R and R' are a |linear Cl- al kyl (e.g., nmethyl, ethyl,
propyl, butyl, and.the |ike), .a branched C3-4 | kyl. (e.qg., isopropyl,

i sobutyl, sec- bt ,ytft%ﬁléﬁbépghersm ?ﬁ@?i%@e@%ﬁ?‘&%a}??(?’é’- 5 |ike. Conpound
(') can be produc ai'a{in ] aw ) cting
p- ni trophenyl acet ongqvm légax%%ggge [ c\ﬁgg{%rgﬂﬁir:%b %%ﬁgﬁ’gﬁi‘sﬁfi%ﬁa&g{b ,
Chem Ber., 99lk34(d.20mioHy1)ethdl| s, Butys Wy delié ite), ebatichiedeTs-s

2- am no- 4- net hyl - 5- (4-ni trophenyl )t hi ophene to 10 the methods disclosed in
JP- A- 9- 169768, allkgl é6£24smpropyl, apehiutybisec-hutyhdest-butyleand thy likednamd the
hydrogen gtom,.Conpound (I) can be produced by reacting Conpound (I1l) wth
a conmpound rept&&ented by the formil a:

Compound (IT]) can be produced in any per se known manner, for
example, by reacting p-nitrophenylacetone with a cyanoacetic ester
compound and sulphur [e.g., Chem. Ber., 99, 94-100(1966)] followed by
subjecting the obtained 2-amino-4-methyl-5-(4-nitrophenyl)thiophene to

10 the methods disclosed in JP-A-9-169768, WO 96/24597 or analogous
methods thereto.

1) When R’ is hydrogen atom, Compound (I) can be produced by
reacting Compound (III) with a compound represented by the formula:
R2-NH: or a salt thereof in the presence of a condensing agent, to obtain

15 Compound (IV), following by subjecting to cyclization.

Examples of “condensing agent” are WSC (1-ethyl-3-(3-
dimethylaminopropylDcarbodiimide hydrochloride), DCC
(dicyclohexylcarbodiimide), diethyl cyanophosphate, benzotriazol-1-
yloxytripyrrolidinophosphonium hexafluorophosphate: PyBOP), and the

20 like.

The amount of “condensing agent” is about 1 to about 3 moles per 1
mole of Compound (III).

This reaction is advantageously carried out in a solvent inert to the
reaction.

25 Examples of the solvent are an alcohol (e.g., ethanol, methanol,
and the like), an aromatic hydrocarbon (e.g., benzene, toluene, and the
like), an amide (e.g., dimethylformamide, dimethylacetamide, and the
like), a halogenated hydrocarbon (e.g., chloroform, dichloromethane, and
the like), and so the like.

30 The reaction temperature is usually about 0 to about 150 °C,
preferably about 0 to 25 °C. The reaction time is usually about 1 to
about 36 hours.



R2-NH2 or a salt thereof in the presence of a condensing agent, to obtain
15 Conmpound (I1V), follow ng by subjecting to cyclization. Exanples of
"condensi ng agent"” are WSC (1-ethyl-3-(3- dinmethylam nopropyl)carbodii m de
hydrochl ori de), DCC (dicycl ohexyl carbodiim de), diethyl cyanophosphate,
benzotriazol -1- yloxytripyrrolidi nophosphcirg' um hexaf | uor ophosphat e: PyBOP),
and the 20 like. The anobunt of "condensing agent" is about 1 to about 3

noles per 1 nole of Co und (I'11). This,reaction is advantageously carried
out in a solvent in’b’?pf‘ WGheas P@A%\CPJHP the manpex ggen&oqeﬁealgqy]e\;gﬁy e an
al cohol (e.g., | 4 -1 be: J : | & ] bon
(e.qg., benzenea,lﬁﬁ 0 u@ngﬁggnﬁa{%&uofl%,& tl]glns %%T%‘Iléu?%. gEﬂgg%%%ﬁyyﬁgﬁﬁn%m de,
di met hyl acet angidmaydiidisblited lfidift )the dehieti®w atigtert iy dhp oadhity (Bafiner.

chl orof orm dichl oronethane, and the like), and so the |ike. 30 The
reaction tenper at ur€ompouad{IV)isehjectedite cypbizatiandn the pyessnceafiabasmsut 0

to 25 C. dh ti ti [ [ ly. about. 1 t bout 36,.h .4 15, Th
(0,28 O e react’ po LR ASSiebLY, abotLich A0, SHR, 0uaten ST
reaction whil &gdiuinScaybbhhte %H&ﬁuh'hfdi“égéx?%&f dHat8] PétdsSium LarbByathe

I solated fromthe reaction mxture iI'n any ordinary manner. Conpound (IV) is

subj ected to qyethssiam hydregenheanbobaate)sediimahyihoride) pokassphmshydroxbdese” are
i norgani ¢ bases such as_sodi um net hoxi de, sodi um carbonate, sodium hydrogen
carbonate, potthedium bydraxde and prganie baseshsurtbas triethyamine, Py

na 1 et hyl o A0 OO MRA BRA thE ke 121 {LC "G T he i ke, 10°The. amoant of
"base” ik0about 2 tphahmburdbfMBhES isRibRLE 2 dbovd U inobed, prakeiblyl2 ol e
per 1 nole of Conpound (1V).
about 5 to about 12 mole per 1 mole of Compound (IV).
This reaction is usually carried out in a solvent inert to the
reaction.
Examples of the solvent are an alcohol (e.g., ethanol, methanol,
15 and the like), an aromatic hydrocarbon (e.g., benzene, toluene, and the
like), an amide (e.g., dimethylformamide, dimethylacetamide, and the
like), a halogenated hydrocarbon (e.g., chloroform, dichloromethane, and
the like), and the like.
The reaction temperature is usually about 0 to 150 °C, preferably
20 room temperature (about 15 to 25 °C). The reaction time is usually
about 1 to 36 hours.
2) When R’ is an alkyl group, Compound (I) can be produced by
reacting Compound (ITI) with an activated R2-NHo.
The activated R2-NH: can be produced in any per se known

25 manner, for example, by reacting an organo-aluminum reagent with R2-
NH:in a solvent inert to the reaction.

Examples of “organo-aluminum reagent” are trimethyl aluminum,
dimethyl aluminum chloride, and the like; and a solution including them,
and the like.

30

The amount of “organo-aluminum reagent” is about 1 to about 5
moles, preferably about 1 mole per 1 mole of R2-NHo.
| Examples of the solvent are a halogenated hydrocarbon (e.g.,



This reaction is usually carried out in a solvent inert to the reaction.

Exanpl es of the solvent are an al cohol (e.g., ethanol, nethanol, 15 and the
|ike), an aromatic hydrocarbon (e.g., benzene, toluene, and the Ilike), an
am de (e.g., dinethylformam de, dinethylacetam de, and the Ilike), a

hal ogenat ed hydrocarbon (e.g., chl oroformlgli chl oronet hane, and the like),
and the |like. The reaction tenperature is usually about 0 to 150 C,

ferably 20 t t bout 15 tq .25 C). Th tion time i
eual |y Sbout CAIOFeHoue. RUeromsttien apd the ksl &yl or oup. Conpound (1) can
be produced by reaﬁ‘hg%a&? ‘B%&gﬂeﬁétlu'r)ei%waw a%%h't%%dﬁ%‘l@dz’c The

activated R2-NH2 can be produc I'n any per se” known manner, fadr exanple,

by reacting an%f(@fefdmyabéﬁth&@@.enq‘wrbbcﬁﬁn i1 is Asaalplabeat liteert to
t he reaction. anpl es of "organo-al um numreagent” are trinethyl alum num

di met hyl al umi abentchhonrsie, and the like; and a sol ution including them
and the | ke. 30 Thg amount of "organo-al ym nymrea enté i s abatstt[ } t.ﬁéabout
5 nol es, preferabl yREEFEEZAUR£A0 fgC joutdy yeacking Compappd Iy wi

sol vent are a Qﬁllagﬁggﬁ(gw%% ?&%%q'{r}e(g@??%%né%)‘ chl orof orm

di chl or onet hane, i enperature is usually about O

to about 150 C,  pr®headuntéfCofpé@end@UID” id Abo10 (B Velunié 6Pa nsixtaabf ¥
about 1 to about 6 hours. 5 The cyclization can be carried out by reacting

Compound (1 11)R¢uNH:z and thetorgane@lwningm reageptai n Conpound (1). The anount

of "Conpound (II11)",4s about 1/5 volunme aof ,a m.xture of .R2-NH2 and the
or gano- al uni num r eag8ht € ﬁlog 15 83 rFairEIedsq}'g}W E@VPPE{P%}'&ttoi%hea sol vent

inert tolbhe jesction.

Such solvent is the same as those used in the reaction to obtain an
activated Rz-NHo.

The reaction temperature is usually about 0 to about 150 °C,
preferably about 0 to 25 °C. The reaction time is usually about 1 to

15 about 48 hours.

Compound (I) can also be produced by a known hydrolysis reaction,
deprotection reaction, acylation reaction, alkylation reaction, oxidation
reaction, cyclization reaction, carbon bond expanding reaction,
substituent exchanging reaction, or a combination thereof.

20 Compound (I) may be isolated and purified by per se known means
of separation such as recrystallization, distillation and chromatography,
and the like.

When Compound (I) is obtained in free form, it can be converted to
a salt by per se known methods or methods analogous thereto. When

25 Compound (I) is obtained in salt form, it can be converted to the free form
or another salt by per se known methods or methods analogous thereto.

Compound (I) may be a hydrate or a non-hydrate. The hydrate is
exemplified by monohydrate, sesquihydrate and dihydrate.

When Compound (I) is obtained as a mixture of optically active

30 configurations, it can be resolved into the (R)- and (S)-forms by the
conventional optical resolution techniques.

Compound (I) can be used as a prodrug. The prodrug of



10 reaction. Such solvent is the sane as those used in the reaction to
obtain an activated R2-NH2. The reaction tenperature is usually about 0 to
about 150 C, preferably about 0 to 25 C. The reaction tinme is usually about
1 to 15 about 48 hours. Conpound (1) can al so be produced by a known
al kyl ation
reaction, oxidation reaction, cyclization reaction, carbon bond expandi ng
reaction, substituent %éfhanging reaction, or a conbination thereof.
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gastric acid, &hCCompRduridod §8td 8h eicosanoylation, alanylation,

pentylaminocarbonylation, (5-methyl-2-oxo0-1,3-dioxolen-4-

yDmethoxycarbonylation, tetrahydrofuranylation, pyrrolidylmethylation,

pivaloyloxymethylation and tert-butylation, etc.); a compound obtained

15

by subjecting a hydroxy group in Compound (I) to an acylation,

20

25

30

alkylation, phosphorylation or boration (e.g., 2a compound obtained by
subjecting an hydroxy in Compound (I) to an acetylation, palmitoylation,
propanoylation, pivaloylation, succinylation, fumarylation, alanylation,
dimethylaminomethylcarbonylation, etc.). Any of these compounds can
be produced from Compound (I) by a method known per se.

A prodrug of Compound (I) may also be one which is converted into
Compound (I) under a physiological condition, such as those described in
“TYAKUHIN no KATHATSU (Development of Pharmaceuticals)”, Vol.7,
Design of Molecules, p.163-198, Published by HIROKAWA SHOTEN
(1990).

Compound (I) may be labeled with an isotope (e.g., 3H, 14C, 358) and
the like.

In the reaction described above, a starting compound having an
amino group, a carboxy group or a hydroxy group as its substituent may
be present as a compound in which a protective group employed
ordinarily in a peptide chemistry has been introduced into such a

substituent, and an intended compound can be obtained by deprotection



Compound (1) may for exanple be a conpound obtained by subjecting an am no
group in Conpound (1) to an acylation, alkylation or 10 phosphoryl ation
(e.g., a conpound obtai ned by subjecting an am no group in Conpound (1) or
to an ei cosanoyl ati on, al anylation, pentylam nocarbonylation,

(5- net hyl - 2oxo- 1, 3-di oxol en-4- yl) net hoxyca%éionyl ation,

t et rahydr of uranyl ati on, pyrrolidyl nmethylationh, pival oyl oxynethylation and
tert-butylation, etc.); a conpound obtained 15 by subjecting a hydroxy group
in Conpound (! )ﬁtlkﬁcﬁﬁﬁaé'é’y#f&?lin&ﬁ reagleDt at i on, phosphoryl ation or boration
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like), fornyl, glsittheatdensy bed tei3.s al kyl oxycarbonyl (e.g., 5

nmet hoxycar bonyl , et hoxycarbonyl, tert-butoxycarbonyl, and the I|ike),

A protective group for a carboxy may for example be an optionally
substituted Ci6 alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, tert-
butyl, and the like), phenyl, trityl, silyl and the like. Its substituent
15 may for example be a halogen atom (e.g., fluorine, chlorine, bromine and
iodine), a C1¢ alkylcarbonyl (e.g., acetyl, propionyl, butyryl, and the like),

formyl, nitro, and the number of the substituents may be 1 to 3.

A protective group for a hydroxy group may for example be an
optionally substituted C1 alkyl (e.g., methyl, ethyl, propyl, isopropyl,

20 butyl, tert-butyl, and the like), phenyl, a Cr10 aralkyl (e.g., benzyl, and
the like), a C16 alkylcarbonyl (e.g., acetyl, propionyl, and the like), formyl,
phenyloxycarbonyl, a C710 aralkyloxycarbonyl (e.g., benzyloxycarbonyl,
and the like), tetrahydropyranyl, tetrahydrofuranyl, silyl and the like.

Its substituent may for example be a halogen atom (e.g., fluorine,

25 chlorine, bromine and iodine), a C1¢ alkyl, phenyl, a Cs1: aralkyl, nitro,

and the like, and the number of the substituents may be 1 to 4.

The method for introducing and removing the protective group is
demonstrated in accordance with a known method or analogous method
thereof (e.g., the method described in Protective Groups in Organic
30 Chemistry (J.F.W.McOmie et al, Plenum Press)). A deprotection method

may be a treatment with an acid, base, reduction, UV, hydrazine,

phenylhydrazine, sodium N-methyldithiocarbamate,



phenyl oxycar bonyl, a C7.14 aral kyl oxy-carbonyl (e.g., benzyl oxycarbonyl,

9-fl uor enyl net hoxycarbonyl, and the like), trityl, phthaloyl and the I|ike.
Its substituent may for exanple be a hal ogen atom (e.g., fluorine, chlorine,
brom ne and iodine), a C .s al kylcarbonyl (e.g., acetyl, propionyl, 10
butyryl, and the like), nitro and the lik 9 and the nunber of the
substituents nmay be 1 to 3. A protective group for a carboxy nmay for exanple

be an optionall substituted Cl6 al.kyl (e.g., nethyl, ethyl. propyl,
"sopropyl . _butigtrabuylammgnpim ﬁanflﬁewﬁ%@wlﬁﬁw andrthelike.si |y and the

like. Its substitu peail I ne,
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antagonizing action to control plasma sex hormone concentrations.

15 For example, the compound of the present invention is useful for
preventing and/or treating sex hormone-dependent cancers (e.g., prostatic
cancer, uterine cancer, breast cancer, pituitary tumor, etc.), bone
metastasis of sex hormone-dependent cancer, prostatic hypertrophy,
hysteromyoma, endometriosis, metrofibroma, precocious puberty,

20 amenorrhea, premenstrual syndrome, dysmenorrhea, multilocular ovary
syndrome, polycystic ovary syndrome, acne, alopecia, Alzheimer’s disease
(Alzheimer’s disease, senile dementia of Alzheimer type and a mixed type
thereof), and the like. The compound of the present invention is also
useful for the regulation of reproduction in males and females (e.g.,

25 pregnancy regulators, menstruation cycle regulators, etc.). The
compound of the present invention can be also used as a male or female
contraceptive, or as a female ovulation inducer. Based on its rebound
effect after withdrawal, the compound of the present invention can be
used to treat infertility. And the compound of this invention can be used
30 as an agent for preventing and/or treating benign or malignant tumor
which is hormone independent and LH-RH sensitive. And the

compound of the present invention can be used as an agent for



excel | ent GhRH antagoni zing activity and low toxicity (for exanple, acute 5
toxicity, chronic toxicity, genetic toxicity, reproduction toxicity,
cardiotoxicity, drug interaction, carcinogenicity). In addition, it is
excellent in oral absorbability, action sustainability, stability and

phar macoki netics. Also, it is scarcely infégenced by plasma ingredients. The
conpound of the present invention can therefore be safely used in a 10

| .g., h s key, .bovi.ne, h dog, t, bhit, t, .. ,
cte) for the PREEIHIR LA radRE LT plabeual net Gt ARAGOL ATV ARND,
femal e hor monegoslsRases riifrt Ao HRAD AP AP HM NS eck (fn agollfor

suppressi ng go ropin secretion wth its receptor- antagoni zi ng
action to cont ppéventiasgiposteyelativerecuepererdfipostatic caifcelroan aganpfar, t he
conpound of the present invention is useful for preventing and/or treating
sex hornone- dJBIRNEIMHIE Posioperative gecmp?w@tbr@asfcmr OT PVaryaReCAAeE AR

breast camcer, ,pituit.ary r. ec. bone netastasis of s
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syndronme, dysnenorrhea, Il ocul ar ovary syndrone, polycystic ovary
syndrome, acnethatmpditioa, befbrmiemopaase) sease (Al zheinmer's di sease, senile

denmentia of Al zheiner type and a mxed ty thereof), and the |jke. The
conpound of the pr gi%ﬁd%%rrgxemm@wiep thesarasent i vemon B of

reproduction i f. I e: g. r .
menstruati on cgﬂgﬁéaﬁgﬁnﬁ@ egfxéu% }ﬁ?ﬁ%&%gﬁntggfﬁgggﬁh?ﬁ& %#lgé)zrﬁfnquno\}lent I on
can be al8o usgfiamfinal gRvEhon fHRMBA ofci kil tAbandry Or The cdnipwiEof the

ovul ation inducer. Based on its rebound effect after w thdrawal, the

conpound of t hpreseataaventiveis also wsefulbas a fisbdspasvingprommdtert i [ity. And the

conpound of this inyention can be.used 30 as an.agent. fo reventing and/ or
treating benign or ﬁ?icﬁﬁg’rﬂu% e RifseRt jyvendion can pﬁ@iﬁﬁ“ﬁ"éﬁo and LH RH

sensitive. AndifiesRRDUMILiOk: HE iRL15AK chEMBRORE cEAeitatiandnase o1

agent for 20 pr treating 1rri syndrone and for
preventi ng phenomenon) observed in administration of a GnRH super-agonist such

15 as leuprorelin acetate. The compound of the present invention can be
used in combination with a GnRH super-agonist such as leuprorelin
acetate, gonadorelin, buserelin, triptorelin, goserelin, nafarelin, histrelin,
deslorelin, meterelin, lecirelin, and the like. Among others, preferred is
leuprorelin acetate.
20 It is also beneficial to use the compound of the present invention in
conjunction with at least one member selected from the steroidal or
nonsteroidal antiandrogen agent or antiestrogen agent, chemotherapeutic
agent, GnRH antagonistic peptide, a-reductase inhibitor, a-receptor
inhibitor, aromatase inhibitor, 178-hydroxysteroid dehydrogenase
25 inhibitor, adrenal androgen production inhibitor, kinase inhibitor, drug

for hormone therapy, and drug inhibiting cell growth factor or its

receptor, among others.

The “chemotherapeutic agent” mentioned above includes

ifosfamide, adriamycin, peplomycin, cisplatin, cyclophosphamide, 5-FU,

30 UFT, methotrexate, mitomycin C, mitoxantrone, etc.
The “GnRH antagonistic peptide” mentioned above includes non-

oral GnRH antagonistic peptides such as cetrorelix, ganirelix, abarelix,



post operative recurrence of sex hornone-dependent cancer (an agent for
preventing postoperative recurrence of prostatic cancer; an agent for
preventi ng postoperative recurrence of breast cancer or ovarian cancer in 5
the condition before or after menopause; especially, an agent for
preventing postoperative recurrence of breast cancer or ovarian cancer in
the condition before nenopause). In additiomn the conpound of the present

i nvention is useful for regulation of aninmal estrus, inprovenent of neat
quality and pragtotion 10 of animal growth in the field of animal husbandry.
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EGF (epidermal growth factor) or substances having substantially the
same activity (e.g., EGF, heregulin (HER2 ligand), etc.), (2) insulin or
substances having substantially the same activity (e.g., insulin, IGF
(insulin-like growth factor)-1, IGF-2, etc.), (3) FGF (fibroblast growth
factor) or substances having substantially the same activity (aFGF,
bFGF, KGF (keratinocyte growth factor), HGF (hepatocyte growth factor),
FGF-10, etc.), and (4) other growth factors (e.g., CSF (colony stimulating
20 factor), EPO (erythropoietin), IL-2 (interleukin-2), NGF (nerve growth

factor), PDGF (platelet-derived growth factor) and TGFp (transforming

15

growth factor B), etc.), among others.
The “cell growth factor receptor” may be any receptor capable of
binding said cell growth factor, including EGF receptor, heregulin
25 receptor (HER2), insulin receptor-1, insulin receptor-2, IGF receptor,
FGF receptor-1, FGF receptor-2, etc.
The drug inhibiting the cell growth factor mentioned above
includes herceptin (anti-HER2 receptor antibody), among others.
The drug inhibiting the growth factor mentioned above or its
30 receptor includes herbimycin, PD153035 [e.g., Science, 265 (5175) p1093,
(1994)], etc.
As a further class of drugs inhibiting the cell growth factor or its



21 etc. The "adrenal androgen production inhibitor" nentioned above

I ncl udes | yase (Cl7, 2o0-lyase) inhibitors, etc. The "kinase inhibitor"

nmenti oned above includes tyrosine kinase 5 inhibitor, etc. The "drugs for
hor none t herapy" includes antiestrogens, progesterons (e.g., MPA, etc.),
androgens, estrogens and androgen antagonists, anong others. The "cel
grom h factor" may be any substance that notes 10 proliferation of cells

and general Iy includes pe(gtsi des with nolecul ar___wei ghts_ not over 20,000
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tors. Specifically, .t.h be.nent 1 GE ' | wt h
factory or sursishonte thaningiGes B Actier ot HiER2 e, SROIRYERE, RO
o g B 4 - . ) :
Cubstant 1l 1y Foti8Rndtus fidnding 4 ahfH80y Do Hw iRoRURANERBIBK IR
factor)-1, | CRsgntltic or n4&raF produdthraibhatisenss) drnHERZ lighhdphesaghdimnces

havi ng sug)stant lally the same activity (aFG-, bFGF, KG- (keratinocyte
growt h f att or Jand-any (of éhemors/partigliywnodified or mutated intruatery. and (4)

other gromh fgctors (£.9.,.CSF (,cql on t.ijmul ati. act.or EPO

Ceryt hopoi ot Mpreqerotfiay b akisrange wiksh (BB HEGRA AChPikbar) . pooe
(pl atel et-deri; %@ﬁ?@ ¥ gr ctor (3),
etc.), anong ol%ﬁﬁgkls. efgzggé(%%?lg@(ﬂ%i@g{tzgéc?g@%ptor' r‘¥5)1y gyegﬁi/var ecept or
capabl e of bimdlesgl@ewdight|congousidh dvngdI ER2hibitie &Cfvitg dagiudes, for
heregulin 25 receptor (HER2), insulin_receptor-1, insulin rece G-

tor-2, |
receptor, FGeXazplg: the gompamds desarihedin WQ 98{035QH, namelyi b&i'ﬂr@t he cell

anti body) ;- amd(Ry B R Uk GgoF ke oy bh e Miiandl L SEHRENR, oneq
?22\7/2) O[)li)gfs*} 3thd 8eERkEr i ncl udes herbinycin, P13153035 [e.g., Science, 2265

For prostatic hypertrophy, examples of such combination includes
the compound of the present invention in combination with the GnRH
super-agonist, androgen antagonist, antiestrogen, GnRH antagonistic

15 peptide, a-reductase inhibitor, a-receptor inhibitor, aromatase inhibitor,
17B-hydroxysteroid dehydrogenase inhibitor, adrenal androgen
production inhibitor, kinase inhibitor, or the like.

For prostatic cancer, examples of such combination includes the
compound of the present invention in combination with the GnRH super-
20 agonist, androgen antagonist, antiestrogen, chemotherapeutic agent (e.g.,
ifosfamide, UFT, adriamycin, peplomycin, cisplatin, etc.), GaRH
antagonistic peptide, aromatase inhibitor, 17p-hydroxysteroid
dehydrogenase inhibitor, adrenal androgen production inhibitor, kinase
inhibitor, drug for hormone therapy such as estrogenes (e.g., DSB, EMP,
25 etc.), androgen antagonist (e.g., CMA. etc.), drug antagonizing growth
factor or its receptor, and so forth.

For breast cancer, examples of such combination includes the
compound of the present invention in combination with the GnRH super-
agonist, antiestrogen, chemotherapeutic agent (e.g., cyclophosphamide, 5-
30 FU, UFT, methotrexate, adriamycin, mitomycin C, mitoxantrone, etc.),
GnRH antagonistic peptide, aromatase inhibitor, adrenal androgen

production inhibitor, kinase inhibitor, drug for hormone therapy such as



(1994)], etc. As a further class of drugs inhibiting the cell growth factor
or its 22 receptor includes HER2 inhibitors. The HER2 inhibitor may be any
substance that inhibits the activity of HER2 (e.g., phosphorylating
activity), thus including an anti body, a | ow nol ecul ar wei ght conpound
(synthetic or natural product), an antisegif, an HER2 |igand, heregulin,

and any of themas partially nodified or ated in structure Mor eover, it

may be a substggggspvl\'gtﬁézlr |nh| bits, H %hé&ﬁyﬁggg’ﬁe nh| HER2 receptor
(e.g. HER2 rec d havi ng
HER2 I nhibiti ngna}c(; o |t§s Q&l[lgsd gc &ﬂt aﬁ%ﬁngté}%wﬁﬁrmgw}qﬁl%scr' bed in
WD 98/ 03505, nane ﬁ ‘l[‘ J

((B) - 2- phenyl ejdrepydr) oﬂtp@,(ml yl met hoxy] phenyl ] propyl]-1,2,4-triazole and
the like. For prostatic hypertrophy, exanples of such conbl nation includes

t he conmpound of theTheasaninistrationimedé of thewompound ofithe presentiiRMention
Dept door T edBEd SPUAmMBI GRS ticamat et TGy B RBEo i FRttor
17J3- hydr oxyst ﬁ{&éd}nﬂ&gw E))f?ﬁ’é‘?fﬁeh'% %Eéﬁﬂ{)__% aﬁﬁrﬁféaéon%ﬂﬂﬁ E&Mt' on

i nhibitor, kinase In prostatic cancer, exanples of

such conbi nat i gre ¢dibiiddsupdicadagnitration! $teh ahesdfinistrativn mroderinay
conbi nation w t h the GnRH gper- 20 agonj st, androgen ant agoni st
anti est rogen adyamis{ratign o asm:glﬁﬁ@m ation obtginedhyi n,

pepl onyci n, I ati €} tagon tide, ;aromat as

ohi b tor . 17 SRR ﬁkﬁ?ﬁl@ PO SR eRt FE b R F SRR ogen

product i A 'nhfntéﬂi&fmeﬂ‘t! SaRAtah @) a tdroud U dTRR strAfoRPaSHFh as

estrogenes (e.g., DSB, EMP, 25 etc.), androgen antagonist (e.g CVA. etc.),
drug ant agoni zideptigabvéute dfetmocﬁomulahens ebtgined byaffodnnﬂaﬁngtthe For breast

cancer, exanples of (leh conbi nation i ncludes the conpound of the present
invention in cesmponnd ef the Presené inyentien gad a concomitant medicament

separately, (3) a sequential and intermittent administration via an
identical route of two formulations obtained by formulating the
15 compound of the present invention and a concomitant medicament
separately, (4) a simultaneous administration via different routes of two
formulations obtained by formulating the compound of the present
invention and a concomitant medicament separately, (5) a sequential and
intermittent administration via different routes of two formulations
20 obtained by formulating the compound of the present invention and a
concomitant medicament separately (for example, the compound of the
present invention followed by concomitant medicament, or inverse
order) and the like.
When the compound of the present invention is used as a
25 preventing and/or treating agent for the above-mentioned diseases or
used in the field of animal husbandry or fishery, it can be administered
orally or non-orally, as formulated with a pharmaceutically acceptable
carrier, normally in the form of solid preparations such as tablets,
capsules, granules and powders for oral administration, or in the form of
30 intravenous, subcutaneous, intramuscular or other injections,
suppositories or sublingual tablets for non-oral administration. It may

also be sublingually, subcutaneously, intramuscularly or otherwise



agoni st, antiestrogen, chenotherapeutic agent (e.g., cyclophospham de, 5 30
FU, UFT, nethotrexate, adrianycin, mtonycin C, mtoxantrone, etc.), GWRH
ant agoni stic peptide, aronatase inhibitor, adrenal androgen production

i nhibitor, kinase inhibitor, drug for hornone therapy such as 23
antiestrogen (e.g., tanoxifen, etc.), progﬁfterons (e.g., MPA, etc.),

andr ogens, estrogens, etc., drug antagoni Zihg growh factor or its

receptor, or the like. The admj ni styration de of the conpoung of. .the
present invent® F&Feg @ﬁ@?ﬁmﬂs%@mgof@iea%r@%&ae s pEgpblingual
limted, provi hat: nd [ ' | . -1 he
concom tant ne ?’g?ﬂéﬁéﬁ{lcr({frggs‘g%%lg%édrgé oetrlllragtagrioﬁi gt r%ﬂtoﬁ%ﬁg gu@ﬁggﬁj&g

admi ni strat i onag@Gexweightoin®¥edgitivitye duiatien aadintesidlabf adndhisarstiog! e
formul ati on obtained by fornulating the conpound of the present invention
and a concomi tpreperty, sespersing and; kind of drarmaceutivpl prepanation &ind of

dmnistrgti ' l,dent i cal f t f | ati. btai ned b
for mil ating ¢ MEBYREBRMERSEHE ndaty doseis ey swbicshiomitatione et ase o
medi cament _Sega @bstient 87 ik SEGHEREEIbeN Kbx WeZAGAL-HERLR ACHE dliRleal Lon Vi @
an identical route of two formnulations obtalned by for ating the 15

conpound of t hi@.gJ pEsstatic BsRCdY, Aexing cancer) besastassnceE,Jicaitant twaepar at el y,
(4) a sinmultaneoys adnministration via different routes of two formulations
obt ai ned by f cgtGli Brostatic hypesirpphyichysteromypmas endomietriesis; Brecagi@us

concom tant nedi.canent s r at el 5 sequent i d _intermttent

adm i 5t rat i o WA Rer-onY doge fsnbmpalySRRNERA Cho Blme Pisfibit Byt
fornul at1®g t hgo2aQLH ,%dﬁﬁ@r&ﬁf‘e‘i@ﬂfbl&@‘!ﬁ%'19%?,“@5@cié113“ﬁ%fé’dl§r 0.1
medi canent separately (for exanple, the Ctonpound of the present invention
foll owed by cawdbnmg pet kgebightrefimanmmal nvemsally im deto)4 diideddobages. \When

t he conpound of the _present invention is used as a,25 preventing and/ or
treating agent for The aheve doses ek Beastessgsedien (t%}psféanpﬂu@qll@?th@ d of

ani mal husb andﬁ%sgﬁt [dvdition) bt of A adifiiASFaloR! ﬁree:ﬂ)plicable to the use of the
compound of the present invention in the field of animal husbandry or

15 fishery. Daily dose is about 0.01 to 30 mg, preferably about 0.1 to 10 mg,

per kg weight of subject organism, normally in 1 to 3 divided dosages.

In the pharmaceutical composition of the present invention, the
amount of Compound (I) is 0.01 to 100 % by weight or so of the total
weight of the composition.

20 The above pharmaceutically acceptable carriers are various
organic or inorganic carrier substances in common use as pharmaceutical
materials, including excipients, lubricants, binders and disintegrants for
solid preparations; solvents, dissolution aids, suspending agents,
isotonizing agents, buffers and soothing agents for liquid preparations;
25 and the like. Other pharmaceutical additives such as preservatives,

antioxidants, coloring agents and sweetening agents may be used as
necessary.
Preferable examples of excipients include, for example, lactose,
sucrose, D-mannitol, starch, crystalline cellulose, light silicic anhydride,
30 and the like. Preferable examples of lubricants include, for example,
magnesium stearate, calcium stearate, talc, colloidal silica, and the Like.

Preferable examples of binders include, for example, crystalline cellulose,



orally or non-orally, as formulated with a pharnmaceutically acceptable
carrier, normally in the formof solid preparations such as tablets,

capsul es, granules and powders for oral administration, or in the formof 30
i'ntravenous, subcutaneous, intramuscular or other injections, suppositories
or sublingual tablets for non-oral admnistration. It may also be

subl i ngual Iy, subcut aneously, intranuscul ar2I5y or otherwi se 24 adm nistered
in the form of sustained-rel ease preparations of sublingual tablets,

m crocapsul es, satrosepBpwradimiolodextmtloydroxypropyl; cellmdpsect  age, sex, wei ght

and sensitivity; .duration,and int als of adm nistragtion; roperty,

di spensi ng and HOTEXBRTORE; @ueq‘iﬁlﬁpseprp@i:éwaﬁmrdﬁwaemﬁn%%ﬁﬁ@e

i ngredi ent etc: ' , [ . ' t-0 1.1 §14 | r in the
treat nent of tr?é“ eg%gbg% gg%? F%segp@g@{%gr?%ﬁotﬁe@ e%‘iegnggin%%c%ﬁgéérsgﬁ%é. g.,

prostatic cancearbéyhéthyl calltdsse, BafXynteth§E tellRlose ichRitmt, ¢pdNslinketc. )
prostatic hypertrophy, hysteromyonma, endonetriosis, precocious puberty

etc., dai P}y dosarinellose sadium atanboxgmethylstagchrgpdivmef andithe likeout 10 0. 02
to 10 : d f bly 0. 10 . i all f bly 0. to 5
1o per Ko wel gireRanie-Eamaes fasalyents ichules tor oramildguatgedor Ineiamoy e
doses of the aggd i | t nt__| .4on) for
oral adm ni st r%#oﬁlﬁp%%ﬁ?%&%{n@%%@{%ﬂ&%g%e @ﬁe&hgo%?ﬁourqg%gem‘%ﬁe

present i nvent iPgaférabldexiameles of dizgblimionhgldaseidy or 15 fishery. Daily dose
I's about 0.01 to 30 , preterably about 0.1 to 10 mi per kg wei ght of
tol,

subj ect or gani pelyetbylend glyical, propylengiglyend d Dinsagutol, benzyldepzaateaceut i cal
conposi ti of e present .invenfion, .the a nt .of mpound (1) is 0.01 to
100" 9% by "wai ghethndl, Bpaminotsthate.diclftteRil, HEIRARERES GRABH The above
phar maceut i cal loy, RGEART 3P4NT Jtrhf, Snd the'ifkeé OUy t@f?@t@g?xf:gﬁ)slbé‘ﬁfga”' ¢

carrier substances In tonmbh Use as$ pharnaceutica I ncl udi ng

exci pi ents, | ubuspending dgatsriachide duFhdthagkach as for solid preparations;
sol vents, dissolution aids,_ suspending agents, _isotonizing agents, buffers
and soot hi ng agteaylirigthanglamine,s9diumilanzyl sulfate, laurylaminopropionic acid,

lecithin, benzalkonium chloride, benzethonium chloride, monostearic

15 glycerol, and the like; and hydrophilic polymers such as polyvinyl alcohol,
polyvinylpyrrolidone, carboxymethyl cellulose sodium, methyl cellulose,
hydroxymethyl cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose,
and the like. Preferable examples of isotonizing agents include, for
example, sodium chloride, glycerol, D-mannitol, and the like. Preferable

20

examples of buffers include buffer solutions of phosphates,
acetates, carbonates, citrates, and the ike. Preferable examples of
soothing agents include benzyl alcohol, and the like.
Preferable examples of preservatives include
paraoxybenzoic acid esters, chlorobutanol, benzyl alcohol, phenethyl
25 alcohol, dehydroacetic acid, sorbic acid, and the like. Preferable
examples of antioxidants include sulfites, ascorbic acid, and
the hke.
By adding suspending agents, dissolution aids, stabilizers,
isotonizing agents, preservatives, and the like, the compound of the
30 present invention can be prepared as an intravenous, subcutaneous or

intramuscular injection by a commonly known method. In such cases,

the compound of the present invention can be freeze-dried as necessary



25 and the like. O her pharnmaceutical additives such as preservatives,
antioxi dants, coloring agents and sweetening agents nay be used as
necessary. Preferable exanples of excipients include, for exanple, |actose,
sucrose, D-mannitol, starch, crystalline cellulose, light silicic anhydride,
30 and the like. Preferable exanples of Ig?éicants i ncl ude, for exanple,
magnesi um stearate, calciumstearate, talc; colloidal silica, and the |iKke.

Preferabl e exanpl es of binders include, for_exanple, crystalli ng cel | ul ose,
25 sucrose, DPyarfiemmonlykpewnimethod. o txatiqn yhumans, for

hydr oxypr opyl ngt hyl,ceil ul |4y nyl pyryolid ,an | i ke.

Pref erabl e exg%g‘?%gleoghﬁicgﬁ%ggﬁg?ﬁéeiﬁ%g%%‘eﬁvfegﬁ%e czfr?pﬁ%fsgge[l%r ch,

car boxymet hyl gehinisesod GallRLLAGH-BYAlly ab sitR 92 283 ?hﬂfmaﬁé&ﬁéél' nked 5
carnel | ose sodi um carboxynefhyl starch sodium and the |ike. Preferable

exanpl es of sotompositionginegared by neixinglittwithas phairnracoljgecallyoaccepsaldehol |
propyl eneggl ycol , . macragol , se oil, corn oil, and the |like. Preferable
exanmpl es of di SXI31e%: P¥APETS @fiﬁﬁﬁ@%%@%ﬁ@@%; propyl ene gl ycol,
D-manni tol, benzyl &GREQH-EmackrE @ibositibhs MURATTHAPPFepiABlASIER!
tri et hanol am ne, sodiu car onaFle, sodiumcrtrate, an PFARE. Fgr' ‘erabl e

exanpl es of  sp&RAEHY, gPaRdRB! eapdiflbsldabiats), @%&éﬂi‘ieials?ﬁépeﬁ'&ﬁons.[e.g‘., .
stearyltriethanol am ne, sodiumlauryl sulfate, |aurylam nopropionic acid,

| eci thin, benzajeatiinsndein nfugionshexternabpreparatioosi(eg,, masad preparatins,

gl ycerol, and the Like;. and hydrophili ] rs such as ol yvi nyl al cohol,
pol yvi nyl pyr r ottABsAermalprepar H§1 a‘&‘ﬁhgr‘hfégemoﬁﬁpnﬁﬁt( b r@ﬁ?"ﬁul ose,

hydr oxyneo hyl : . U pﬂﬁpjﬂé cel | ul ose,
and the |iKke. %fﬂeédeéétggfees’ gﬁéﬁﬁgbg&lf% Adnl mﬁlge Elég’\%?q nclu ee],' for

exanpl e, sodi um chl Thestepraparatioak cab-beproduebd byvbnienly kaowhrmethiedy e 20
exanpl es of buffers include buffer solutjons of phosphates, acetates,

car bonat es, cimmmondmﬁonmharmcepm%mgmamﬂseg of soothing agents

i nclude benzyl al Cokglihje%nu%ntcg% i)(le i()%()duced by, for example, preparing the

2}

compound of the present invention as an aqueous injection along with a
15 dispersing agent (e.g., Tween 80 (produced by Atlas Powder Company,
USA), HCO 60 (produced by Nikko Chemicals Co., Ltd.), polyethylene
glycol, carboxymethyl cellulose, sodium alginate, and the like), a
preservative (e.g., methyl paraben, propyl paraben, benzyl alcohol, and
the like), an isotonizing agent (e.g., sodium chloride, mannitol, sorbitol,
20 glucose, and the like), and the like, or as an oily injection in solution,
suspension or emulsion in a vegetable oil such as olive oil, sesame oil,
cottonseed oil or corn oil; propylene glycol and the like.

An oral preparation can be produced by formulating the
compound of the present invention by a compression molding after
25 addition of an excipient (e.g., lactose, sucrose, starch, and the like), a
disintegrant (e.g., starch, calcium carbonate, and the like), a binder (e.g.,
starch, gum arabic, carboxymethyl cellulose, polyvinylpyrrolidone,
hydroxypropyl cellulose, and the like), a lubricant (e.g., talc, magnesium
stearate, polyethylene glycol 6000, and the like) and other additives, and,
30 where necessary, coating the formulated product for the purpose of taste
masking, enteric dissolution or sustained release by a commonly known

method. Coating agents for this purpose include, for example,



Preferabl e exanpl es of preservatives include paraoxybenzoic acid esters,
chl or obut anol , benzyl al cohol, phenethyl 25 al cohol, dehydroacetic acid,
sorbic acid, and the like. Preferable exanples of antioxidants include
sulfites, ascorbic acid, and the |like. By addi ng suspendi ng agents,

di ssolution aids, stabilizers, isotonizing agents, preservatives, and the
|l i ke, the conpound of the 30 present inverftion can be prepared as an

i ntravenous, subcutaneous or intranuscul ar injection by a commonly known

met hod. In suchy@m&pIODXMEthmhpdhdds@fethMbcqﬂldsse;thydmemmedjhybmﬂlﬂese
freeze-dried ecessar ommo kno n.adm ni stration
to humans, forRy %F@ﬁﬁﬁﬁ%aﬂfﬁ?xw ril’ﬁ%n?)gﬁ‘g:@ﬂef\" ' gﬁ"w{géﬂ Ebssaf ely
adm ni stered o

conrp03| tion pr(geegia‘ljfléscfoég/&% X ngdz%lkit%ﬁyhﬁﬂg °P§§m@F'§n| ca cep a%PI e 5.

carrier, exci phpdioxgrbthyl c@hﬂosehe@ﬂae@lsamﬁﬁw @Idﬁfgﬂ: (ﬁudhcémby Rubant i cal
conposi t | gns | ncl ude oral preparations (e. owder s, ijran;])ltd capsul es,
Lo

tabl ets),” par éhempanypFepavazy srethperyic aci i¢ 8o, capo feg.,

ond’tho. 1 Diey irah o5ite. tpfitmBo5ach, 5T ERS 1S, Fosaty %‘ﬁ'@&? bregrages, O

supposi tori es, aﬁ‘ Hﬁedﬁét!éeﬁhas%rlga&% protided BOGRE ftP ﬁzﬂ PRa de
armaceuti ca

produced by commonly known net I N common use maki ng

processes. An the dxaig-contanninigephasedioe ¢he pyrpbdsy ofese;rmhaonmf&hartwm@hms
conpound of the present invention as an aqueous injection along with a 15

di spersi ng agéem a(cengnonh'vbwwsonet&@duced by Atl as Povvder Conpany, USA),
100,60, (o0 uticed, by St GHEILF i eun bhrbmnB) HEBPHV G B0
(e.g., methyl RMFREN ofPfiRPYlesBAl #PEchtidiEas ¥l soﬂd?%@ﬁhvsoﬁﬂ%r ligeid i ke), an
i sotoni zing agent” (e.g., sodiumchloride, manni t ol , sorbitol, 20 gl ucose,
and the |ike) ,commpbsitien Iblykaecomm(nﬂy Amoovd methpdct Sophizsdil cumposltnon is
produced by, for example, powdering the compound of the present
invention as such or in mixture with an excipient (e.g., glycol, mannitol,

15 starch, microcrystalline cellulose, and the like), a thickening agent (e.g.,
natural rubber, cellulose derivative, acrylic acid polymer, and the like)
and other additives. Such a liquid composition is produced by preparing
the compound of the present invention as an oily or aqueous suspension
in almost the same manner as the injection. The semi-solid composition
20 is preferably an aqueous or oily gel, or an ointment. All these
compositions may contain pH regulators (e.g., carbonic acid, phosphoric
acid, citric acid, hydrochloric acid, sodium hydroxide, and the like),
preservatives (e.g., paraoxybenzoic acid esters, chlorobutanol,
benzalkonium chloride, and the like) and other additives.

25 A suppository is produced by preparing the compound of the
present invention as an oily or aqueous solid, semi-solid or liquid
composition by a commonly known method. Useful oily bases for such
compositions include glycerides of higher fatty acids (e.g., cacao fat,
witepsols (produced by Dynamite Nobel Company, Germany) and the
30 like; medium fatty acids (e.g., MIGLIOL, produced by Dynamite Nobel
Company, Germany); and vegetable oils (e.g., sesame oil, soybean oil,

cottonseed oil, and the like). Aqueous bases include, for example,



suspensi on or enulsion in a vegetable oil such as olive oil, sesane oil,
cottonseed oil or corn oil; propylene glycol and the |ike. An oral
preparation can be produced by forrmulating the conpound of the present
invention by a conpression nolding after 25 addition of an excipient (e.g.,
| act ose, sucrose, starch, and the like), a ?gsintegrant (e.g., starch,

cal cium carbonate, and the like), a binder T(e. starch, gum ar abi c,

g.,
b hyl |l ul , | yyi nyl i done, . h I | 1 ul , d
The 11 ke), & | cBplvekinone sycals ahd Bivagieus Beolst diaseedor pelpauhgeline of yco
6000, and the |ikg)qang: oLBGl1adil il veSup B, AuMEE RARIERSA Gy COat | N0

the fornul at ed product T 574t e purpose o0 masking,

di ssol ution or gelghedrsethd 8683eadid pdlyaerdnl y known nethod. Coating agents
for this purpose include, for exanple, 27 hydroxypropyl nmethyl cellul ose,

ethyl cellul ose, hydAcopmmeaund of the formseda: hydr oxypropyl cel | ul ose,

pol yoxyet hyl ene glycol, Tween 80, Prylonic F68, cellul ose ‘acetate

pht hal at e, hydr oxypr opyl net hyl (Clgal Rl'ose phthal ate, hydroxynethyl cellul ose
acetate succi nate, Eudragi 31@“0 ded RehnOMeConpany, Ger many;

met hacrylic acid/acrylic a er) es (e.g., iron oxide, titanium
di oxi de), and th(g1 |l ike.H F S apdration, an internediate phase
may be provi dedRbOg-HeerN & i ¢ phdse and the drug-containing phase for

t he pur posé of separa\tﬁ on e e FWop es by a cdronly known nethod. 10
An external preparatign can be produged py converting the conpound of the
present invention as a solid, sem-sqglidyor liquid conposition by a
commonly known nethod. Such a solid copssition is produced by, for exanple,
powderi ng the conpound of the present ention as such or in mxture with
an excipient (e.g., glycol, mannitol f~ ™ starch, mcrocrystalline
cellulose, and the like), a thickening agent (e.g., natural rubber,

cel lul ose deri vihierein Rorand Riaeach i Oraralkgl) R1t ea byldepgeratomtores Ci-4
additives. Such a liquid conposition is produced by preparing the conpound
of the present abipxytanshmnis am intagerof ldguk krigfly referred to as

Compound (V) or a salt thereof also has an excellent GnRH antagonizing

activity, especially a strong antagonistic activity though the compound

10 falls outside the scope of Compound ().
Examples of the “Ci-4 alkyl” represented by R!! or R!2 include
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, etc.
Examples of the “Ci.4 alkoxy” represented by R4 include methoxy,
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy,
15

etc.
As R1! methyl is preferable.
As R13, methyl is preferable.
As R%4, 3 hydrogen atom and methoxy are preferable.
Preferable examples of m are 1 and 2.

20 Preferable examples of Compound (V) are N-(4-(5-(((2-
methoxyethyDmethylamino)methyl)-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(4-methoxyphenylthieno[2,3-d]pyrimidin-6-
yDphenyl)-N’-methoxyurea or N-(4-(1-(2,6-difluorobenzyl)-5-
((dimethylamino)methyl)-3-(4-methoxyphenyl)-2,4-dioxo-1,2,3,4-

25 tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea and a salt



in al nost the sanme manner as the injection. The sem solid conposition 20 is
preferably an aqueous or oily gel, or an ointnent. Al these conpositions
may contain pH regulators (e.g., carbonic acid, phosphoric acid, citric
acid, hydrochloric acid, sodium hydroxide, and the Iike), preservatives
(e.g., paraoxybenzoic acid esters, chlorob nol , benzal koni um chl ori de,
and the |like) and other additives. 25 A suppoOsitory is produced by preparing
t he conpound of .the _present invention as an oily or aqueous solid, .

sem -solid or Iﬂﬁﬁ?ﬂﬁ conposition by a comonly known nethod. Useful oily

caca0 fat, it epaor Sty B SrbiNA By PN BRRE Y ply IOkiclly docBiRel S, D
30 like; nedi umdigtdddifiehdalise: SuchMaRd Heludé Fd¥ ekdniple A1t with MRehnic

Conpany, Gernany); and vegetable oils (e.g., sesame oil, soybean oil,
cottonseed oil, acidd (elge Hydeerhlofipacdshpdesderoimc lagitk nifxic aerdgsplfaricsid,

pol yet hyl ene gl ycol g and pr.opylene. gl ycol. Bases for_aqueous, gels include,
for exanplg, n@h?@%%ﬁ‘gﬂg,sa&tﬁ ergagis agas;( rz]a

o &, fopppg pad, geetie asidyng

T VN 5 b oackf SERE Hf e bR, bRRB AR b Gl BT B A ) 2,
al kyl, Rl14 is acibydefRsuetidnt atid ntdli¢acid, kfethadBSulfohit #Ad) nteger of 1 to

4 (hereinafter briefly referred to as Conpound (V)) or a salt thereof also
has an excel | enberaeRdsalfoaipadid; pgolwatdsulfonjc acide et@),landathet ikeg When

Compound (1) ERamARELN s 2 AcHIRERgRD. ¥apRESerD AP hySRORRAIR 3 | ncl ude
10 acceptable salt with an inorganic base (e.g., alkali metals and alkaline
earth metals such as sodium, potassium, calcium and magnesium,
ammonia, and the like) or an organic base (e.g., trimethylamine,
triethylamine, pyridine, picoline, ethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine, N,N’-dibenzylethylenediamine, and
15 thelike).

Compound (V) can be produced by the method described in JP-A-9-
169768 (WO 96/24597) and JP-A-2001-278884 (WO 00/56739) and its
analogous method.

Compound (V) may be a hydrate or a non-hydrate. The hydrate is

20 exemplified by monohydrate, sesquihydrate and dihydrate.

Compound (V) can be used as a prodrug. The prodrug means a
compound which is converted to Compound (V) by a reaction due to an
enzyme, a gastric acid, or the like under physiological conditions in the
living body, that is, a compound which is converted to Compound (V) with

25 oxidation, reduction, hydrolysis, or the like according to an enzyme, or a
compound which is converted to Compound (V) with gastric acid, etc.
The prodrug for Compound (V) may for example be a compound obtained
by subjecting an amino group in Compound (V) to an acylation,
alkylation or phosphorylation (e.g., a compound obtained by subjecting an
30

amino group in Compound (V) to an eicosanoylation, alanylation,
pentylaminocarbonylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yDmethoxycarbonylation, tetrahydrofuranylation, pyrrolidylmethylation,



met hyl , ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
etc. Exanples of the "CO 4 al koxy" represented by R14 include nethoxy,

et hoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, 15
etc. As R', nethyl is preferable. As R19, nethyl is preferable. As R14, a
hydr ogen at om and net hoxy are preferable. referabl e exanples of mare 1
and 2. 20 Preferabl e exanples of Conpound %iz are N-(4-(5-(((2-

met hoxyet hyl ) net hyl am no) net héf@l -1-(2,6-dif] uprobeniyl -1,2, 3,4-
t et r ahydr o- 2, 4pmai%dosymthaéﬂ n@ém)h\mh&m,e@& ] pYResA epmpeunds can

) ph [)-N - h N-(4-(1- ~di £l b l.)-5
Y upnety ) o B B Rt itab A Y bRheBaRaNAS , e
tetrahydr ot hi eno[ 2, R-gHoBYhi BF BoRifoudd )a18h bERNRO¥MIhER BfRVeRedal t 29

My
thereof. Salts of Conpound (V) are pr e%‘fablfvy physi ol ogi cal 'y acceptabl e
aci d addi ti on BabtGomBonid €¥) nadenalphysiolbgicabremdition, sath aswhbse i nor gani ¢

acids (e.g., hydrochlorig acid.  hydrobromc acid, nitric acid, sulfuric
acid, 5 p%osph 5‘«0@1%&3@0‘% Hﬁmﬁogﬁéﬂﬂﬁz‘s&mgv? pEentob, nj ¢ add, acetic
add, trifluor i U kC id, i Cid:pd. api.- s el ei ¢
acid, citric g@ﬁ%agﬁ (Igal"}ISiC’ %IiZ’ D%éﬁ@c"%kfc%’ k’a%‘seésgpgbg}lgh%gd by
benzenesul f oni HFTIROKIAWA SHOTENS (1dgp)i c add, etc.), and the |ike. Wen
Compound (V) has an acidic group, it may forma physiologically 10

acceptabl e salt wi tGonpoundrGAmay bedebéledgvitharkidotopeteg.s Hn# ol i ne
earth netal s suc‘g Sﬁigdi um potassium cal cium and magnesi um ammoni a, and
the like) or & FE%{ i’€- base (e.g., trinethylamne, triethylamn ne,

ri di nelopicoline, ' ' ) i1et hanol am ne,
giycycl ohexSI am ne, ﬁﬁﬂlr}ﬁg%@?gﬁ%&ﬁéﬁéﬁ%&?gw@& %}%M} "the like). Conpound
(V) can be produced_ly tﬁe met hocbdescri bed in JP-A-9-

d N~
R o ()
(CH)) R

wherein Re is (1) a hydrogen atom, (2) an aryl group which may have 1 to

5 substituent(s) selected from the group consisting of (i) a halogen, (i) a

nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
15 esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an

alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl, (3)

a cycloalkyl group which may have a substituent or (4) a heterocyclic

group which may have a substituent; R is a nitrogen-containing

heterocyclic group which may have a substituent; Re is an amino group
20 which may have a substituent; Rd is an aryl group which may have a
substituent; p is an integer of 0 to 3; and q is an integer of 0 to 3
(hereinafter as abbreviated as Compound (A)) or a salt thereof, which
contains a part of the Compound (D) of the present invention, has an
excellent GnRH antagonizing activity, especially strong antagonistic
25 activity similar to Compound (I).

The definitions of the substituents of Compound (A) are shown

below.



169768 (WD 96/ 24597) and JP- A-2001-278884 (WD 00/56739) and its anal ogous
nmet hod. Conpound (V) naybe a hydrate or a non-hydrate. The hydrate is 20
exenplified by nonohydrate, sesqui hydrate and di hydrate. Conpound (V) can be
used as a prodrug. The prodrug neans a conpound which is converted to
Compound (V) by a reaction due to an enzyne, a gastric acid, or the like
under physiol ogical conditions in the Ii\ﬂlng body, that is, a conpound
which is converted to Conpound (V) with 25 oxidation, reduction, hydrolysis,
or the |ike accor di Bgampleno ‘fazy}?mf“ary]agrocmrrwhmldmﬂylhawettoénverted to

SQZRSFQ%&V; coHsinant! sfireid Byvicths BOHPrPOSITRg A0S AR dound (V)
to an acyl atiog, qhby @%1%1 @) :ﬂi‘gﬁﬂf?r@%té(a%? {(ﬁ %rou A RHPAL Hbt ai ned

by subj ecting an %0"E 7H group 1n | cosanoylati on,

al anyl ati on, éhﬁbamrmﬂdte&yﬁv&) analkylensdioxy| (Aawalkyd; Qhiixahen- 4-

yDnet hoxy arbo atlé;b, tetrah rofuranyl ation, pyrroljidylnethylation, 30

pi val oyl oXynet &KoY sukﬁny )an éﬂc@kﬁbﬁiﬂf@@y}:an be
nd

duced f t h f t t
(V) mey a éﬁmbr@piﬁée%%ﬁﬁhdﬁia% Al Sch a3 Fasyb g AP BT, dop e B
h I I ?ﬁ’ﬂﬁl m | YAKUHI N KAl HATSU
E)Dg\sllefoggr{a(r:l? 0 k rnaceutlﬁg}(’i]]a§Cé Vo §'%éj[?y?)(e;édllgﬁﬂtt)af]£]!{|VbI ecul es, 20163 198,
Publ i shed by H RG@W&nﬁl@TWHalW ofCaﬁyicgmdp(Whldlﬁmabdmmlalteﬁ with an

| sot ope (e.g., 14C,, 955) and the like. 10 And the corrpound represented
by the fornul &St t(l@iz(y) %plecqumthemun qeneiiing of ) a hralogen, (1) a
10 nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be

esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by Rz are fluorine, chlorine, bromine and iodine.
Examples of “carboxyl group which may be esterified or amidated”
15 of “aryl group which may have 1 to 5 substituent(s) selected from the
group consisting of (i) a halogen, (ii) a nitro, (iii) a cyano, (iv) an amino,
(v) a carboxyl group which may be esterified or amidated, (vi) an
alkylenedioxy, (vii) an alkyl, (viii) an alkoxy, (ix) an alkylthio, (x) an
alkylsulfinyl and (xi) an alkylsulfonyl” represented by Re are carboxyl, a
20 C1¢ alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
sec-butoxycarbonyl, tert-butoxycarbonyl, pentyloxycarbonyl,
hexyloxycarbonyl, and the like), a Cs« cycloalkyloxy-carbonyl (e.g.,
cyclopropyloxycarbonyl, cyclobutyloxycarbonyl, cyclopentyloxycarbonyl,
25 cyclohexyloxycarbonyl, and the like), a Ce-14 aryloxy-carbonyl (e.g.,
phenoxycarbonyl, 1-naphthyloxycarbonyl, 2-naphthyloxycarbonyl,
anthryloxycarbonyl, phenanthryloxycarbonyl,
acenaphthylenyloxycarbonyl, and the like), a Cr-10 aralkyloxy-carbonyl
(e.g., benzyloxycarbonyl, and the like), carbamoyl, a N-mono-Ci¢ alkyl-
30 carbamoyl (e.g., methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl,
isopropylcarbamoyl, butylcarbamoyl, isobutylcarbamoyl, sec-

butylcarbamoyl, tert-butylcarbamoyl, pentylcarbamoyl, hexylcarbamoyl,



wherein Ris (1) a hydrogen atom (2) an aryl group which may have 1 to 5
substituent(s) selected fromthe group consisting of (i) a halogen, (ii) a
nitro, (iii) a cyano, (iv) an amno, (v) a carboxyl group which may be 15
esterified or amdated, (vi) an al kyl enedi oxy, (vii) an alkyl, (viii) an
al koxy, (ix) an alkylthio, (x) an alkylsulfnyl and (xi) an al kyl sul fonyl,
(3) a cycloal kyl group which may have a siostituent or (4) a heterocyclic
group which nmay have a substituent; Rb is a nitrogen-containing
heterocyclic gandphediks), ad muneCas eyxddealkylicarhamreyli (€.82an ami no group 20

QELEP; ?E%Z,m“ Y CeSBRByafRmonT ey iy Rathnifopt RytltpRn B G <
Cont i ne. & par & OT THA Doamsdit, “RTPAEHke) i N Blork OF  arkl FARRMoN

excel | ent GnR-phabylgarbarhoyl, dehaphthylcabpatoyd) 2 maphthplyazbamoehi stic 25

activity simlar to_Conpound W The_definitions of the substituents of
Conmpound TA) amtluw&ﬁmbamyévphman@mme@rwosdm " of "aryl group which

ol open. (i 1) SccpthyEEscatBameut and SRS, HARMERIF FIELL G bup
iR Ry Do @8baEidy1< bRy akBimob) I n e i SORPIUHke (VI 1) an alkyl,

(viii) an 5 al koxy, , (x) an alkyl'sulfinyl and (xi) an
al kyl sul fonyl " r epErampilesiof{alRyleneditiky? 4f daxy] group wbichhmayhave hapht hyl ,

T S T

(v an s no ot ke REasd, &) &h BRRBCR aldrboRul bl bhih bldy e 2, 2270

(vi) an al kyl egdiified. or(athidatad, &hikih ,alksrliehbéliq?@, (ke wlkyll Qiiianal kyl thio,

(x) an alkylsulfinyl and (xi) an al kyl sul f onyl represented by Ra are

fluorine, chl oalkesy, bxban radkyltbid, dxli ae allsdanifingd afd Gohabalkylsydfomylhi ch

My be ester fli‘e%cli'egerntggj bc;alt{ne g;e a Cis alkylenedioxy (e.g., -OCH20-, -O(CH2):0-, -
O(CH2)s0-, -O(CH2)40-, -O(CH2)50-, -O(CH2)s0-).

15 Examples of “alkyl” of “aryl group which may have 1to 5
substituent(s) selected from the group consisting of (i) a halogen, (i) a
nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by R2 are a Cis alkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the like), and the
like.

Examples of “alkoxy” of “aryl group which may have 1 to 5

20

substituent(s) selected from the group consisting of (i) a halogen, (i) a
25 nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by R= are a C1s alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy,
30 hexyloxy, and the like), and the like.

Examples of “alkylthio” of “aryl group which may have 1 to 5

substituent(s) selected from the group consisting of () a halogen, (i) a



15 of "aryl group which may have 1 to 5 substituent(s) selected fromthe
group consisting of U a halogen, (ii) a nitro, (iii) a cyano, (iv) an

am no, (v) a carboxyl group which rmay be esterified or am dated, (vi) an
al kyl enedi oxy, (vii) an alkyl, (viii) an al koxy, (ix) an alkylthio, (x) an
al kyl'sul finyl and (xi) an alkylsulfonyl" represented by Re are carboxyl, a
20 G s al koxy-car bonyl (e g., mnethoxycarbonyl, et hoxycar bonyl ,

propoxycarbonyl |so car nyl , butox arbo sobuto y ar bo
sec- but oxycarb FY \4 (192‘25 agﬁyp, \éé}ﬁ%}] gq:qyfpny Chmay e’

hexyl oxycar bonyl 9
cycl opr opyl oxycargéﬁr%g] cyc‘?&g)&t gl‘ﬁo%caglf onypfd)éé’y openty o>’<5car %gnyl 25

cycl ohexyl OXyCanmey(lx) afdlkyRhid, &) an&]kiﬁllsﬁ]mml m&(ﬁ@&h@k?hﬁﬂfcﬂny 7
phenoxycar bonyl , 1- naphthyloxycarbonyl naphthylox car bon

ant hryl oxycar bmmle$ex;ﬂ¢drtathhay¢a wealbphthio (e.gc areth ﬂlfgw,eetllb’lth}@ar bonyl , and
the like)g a Cr.i0 al kyl ox r b e. | oxyc yl andthe

| i ke), car bam)mOp Aaﬂ‘-) ﬁgr(g/ylgh.lgf ﬁ%’yl%& ]asgb‘alﬁasﬂwyée%%“ ﬂgﬁwylt%%r banoyl ,

et hyl car banoyly, I I r lihanpadyo gcar bamoyl ,

[ so)l:/)ut yl car b)altrmy ﬂisi}escﬁ&g ty %:‘a}rl%}éyr%oﬂ%g Qitagrttﬁabut yl )éié%gﬁom d

pent yl car banoyl , heExbnﬁﬂéaof)‘S/dlky&ﬁlﬁﬁyﬂ of ffaryli ggep which may have 1to 5

N- nono- Cs- scycl oal kyl - bam) e.g., cyclopropyl carbanmoyl
cycl obut yl car barhgntue@ {qdéanbmm&mup Q,op@mp aiamabmn Ga the

i ke), N- Cs b
1 hanit hyl ar bRty D2 ﬁé ?8@9 1P hmif6i & 2 DR SRRt may be
phenant hi 9| OXY%EH%@QY ramfff ﬁPfi&Mﬁ%Mrl%)éaﬁfx@aW anaﬂéyt (i ol

N-nono- C7-10 aral k car banoy benzyl car banoyl, and’ the Ilke) and

the |ike. Exanglkesyp@ix) ahla;tkyﬂmhrh (ﬁx)yﬁn alkylaulﬂnsdramb(mhanm]kylsuﬂlﬁmgl”l to 5
10 mitro. (11 3epesgiad by Ropraa t%miﬁy"?nfﬁn (e B y&ui@wﬁ?iﬂ my be
o koxy, (1) SyRURR ﬁﬁf%’%?ﬂaﬁﬁhﬁ? P?ﬁ%ﬁ“é 09 IS5 1 sul Fony -
isobutylsulfinyl, sec- butylsulﬁnyl tert-butylsulfinyl, pentylsulﬁnyl
15 hexylsulfinyl, and the like), and the like.
Examples of “alkylsulfonyl” of “aryl group which may have 1 to 5
substituent(s) selected from the group consisting of (i) a halogen, (i) a
nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
20 alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl”
represented by Re are a Ci¢ alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl, butylsulfonyl,
isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl, pentylsulfonyl,
hexylsulfonyl, and the like), and the like.

25 Examples of “cycloalkyl group” of “cycloalkyl group which may
have a substituent” represented by R are a Csscycloalkyl (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like), and the
like.

Examples of “heterocyclic group” of “heterocyclic group which may

30

have a substituent” represented by R= are (1) a 5-membered cyclic group
which contains 1 to 4 heteroatom(s) selected from an oxygen atom, a

sulfur atom, a nitrogen atom and the like in addition to a carbon atom



represented by Re are a G s al kyl enedi oxy (e.g., -OCH2O-, -Q(CH2) 20,
QCH2)sO, -Q(CH2)40-, - CH2)sO, Q(CHa6O ). 15 Exanples of "al kyl" of
"aryl group which may have 1 to 5 substituent(s) selected fromthe group
consisting of (i) a halogen, (ii) a nitro, (iii) a cyano, (iv) an am no,
(v) a carboxyl group which nmay be esterified or amdated, (vi) an

al kyl enedi oxy, (vii) an alkyl, (viii) an 34 koxy, (ix) an alkylthio, (x) an
al kyl sul finyl and (xi) an al kyl sul fonyl" 20 represented by Re are a C's

al kyl (e.qg., rietehy2 thiemy)y 3-thiesyy 2-fauedpddbyyl, 2-mowglyl, 3-pomrelyl, 2-sec- but y |,
tert-butyl, pentyl, -hexyl. ;and the |i .an he,. like, E I f

"al koxy" of " W%ol&l,&&g&%qlgﬂ W{L’Gf;@iﬂ{lazéyi’ ‘ﬁb‘%‘???ﬁénﬁ@)%@ﬁegt ed from
the group C0n%iy'ilak&g'l,oi?grﬁzoqylb%'-ﬁﬁ%oly(l,' $infAdaZolyl)i4-iRiddzolyl) 52 cyano, (iv)
an amno, (v) ‘a carboxyl “group which may be esterified or aridated, (vi) an
al kyl enedi oxy,im(idaz)lyhr8-tdokutzolyl,\4-isoxaaclyl,8-ksmxazolyl x3-isuthiddolyl; Ut o, (x) an

s S
'ike. Exanml egl%f“51’&?‘%?@&?0%Hdﬁwwﬁla&%moﬁ}@?%ﬁﬁ%@kq 184
SuDSE 1 et (5)hSRREHNA, 4 (PD-H D941 213 BiahiaddyD, togen. (1) a 53

nitro, (iii) a cyano, an am no, (V) a carboxyl group which may be

esterified or thiadiazelyl, X.2i3rtraazdyk W, 2 Acatianolyl, 1H-totrazolyl, RH-tetrazoly], an )

L0 (o) e s B B S

oo g e i iR

"al kyl sul fi nylan etygedr aont)r Psalfuh atdmMBitwgen htbm &nd $hélikietineaddition

sel ected fromthe group consisting of (i) a halogen, (ii) a _ nitro, (iii) a

cyano, (iv) artoantarbon (atpmalecer Buwyidydr 3wmyridylc 4-praydyle Nroxidot 2-pyridyd, or

am dated, (VN aido-§ iyl RESxidb¥d-ploidin & -pYrimidihyt, 4-§¥rimidinyl, 5-

pyrimidinyl, N-oxido-2-pyrimidinyl, N-oxido-4-pyrimidinyl, N-oxido-5-
15 pyrimidinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 2-morpholinyl, 3-
morpholinyl, piperidinyl, pyranyl, thiopyranyl, 1,4-oxazinyl, 1,4-
thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3-piperazinyl, triazinyl,
oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl, pyrazinyl, N-oxido-3-
pyridazinyl, N-oxido-4-pyridazinyl, and the like), and (3) a bicyclic or
20 tricyclic condensed cyclic group which contains 1 to 4 heteroatom(s)
selected from an oxygen atom, a sulfur atom, a nitrogen atom and the like
in addition to a carbon atom (e.g., benzofuryl, benzothiazolyl,
benzoxazolyl, tetrazolo[1,5-blpyridazinyl, triazolo[4,5-b]pyridazinyl,
benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl,

25 quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthylidinyl,
purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,
phenanthrydinyl, chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, and the like).

Examples of “substituent” of “cycloalkyl group which may have a

30 substituent” and “heterocyclic group which may have a substituent”

represented by Ra are (i) a Ci¢ alkyl (e.g., methyl, ethyl, propyl, isopropyl,

butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the like), (i) a Cze



al koxy, (ix) an alkylthio, (x) an alkylsulfnyl and (xi) an al kyl sul fonyl"
represented by Ra are a C.s al kylsulfinyl (e.g., nethylsulfnyl,

et hyl sul finyl, propylsulfinyl, isopropylsulfnyl, butylsulfinyl,

i sobutyl sul finyl, sec-butylsulfinyl, tert-butylsulfinyl, pentylsulfinyl, 15
hexyIsquinyI, and the Iike) and the | i ke, Exanpl es of "al kyl sul fonyl" of
"aryl group which may have to 5 substlfﬂ%nt(s) selected fromthe group
consisting of (i) a alogen (i nitro, (iii) ano,  (JVv). an am no,

(v) a car boxyl alkenyb %4,<ymylayﬂm I"butenyils 2dmtenyh g tb@jhk@« anCzs

| kyl d , I | t
o el b el %Eyaeg L et b BRe T Shetinf), e dhe el G ()
al kyl sul fonyl § @.9cycloBI (8! fc?’@lﬁlpa‘op tbyélayhgﬂw olo;E’éﬂ?Y'ch

i sopropyl sul fonyl, %utylsulfon | sobutyl sul fony sec- butyl sul onyI

tert- butyI sul fthey]hke)p g/[buuainym&ég I]ﬂ»eyllyi;ul ‘naphithyb 2dn apletHylkand thad t he
Iike. Exanpl.e cl oal gro "cycl o IkyI h may have
a subst i tuent hkép?\é‘%@ré H%cgeli%fn@& %@lgfe)‘“? ddpr opyl ,

cyclobutyl I t.he/ Ni k th nples
of heterocyclﬁéﬂg?gﬁ%ahﬁafi’&qg’?%@yc? ?’oﬁ% \Aﬁ)aq? K’g& C%ﬁb d}Eﬂx}g
substituent” rgpbes nmﬁ)taycmbgymb@nﬁ (@W’é@ﬁb%&b&nﬂroup whi ch
contains 1 to 4 heteroaton(s) sel ected froman oxygen atom a sulfur atom
a nitrogen at cetharycarbenyyl,kerop oxyziabonyl 1$aprapowdmbonybﬂnmw:yqaebgayl
2-thienyl, 3-thienyl, 2-fur fur rrol rroly - oxazol yl,
4- oxazol yl , 5_1§Qlag%wparb2)nt |%§E§tf y‘iﬁrlbﬁpgiz/#% %u@wﬁgﬁm 3 pyrazol yl ,

4- 191, - %ﬁﬁ

3- Pg(r)iggo?yl 4- |t§%§)zé*bqr?ﬂ )gﬁ %éqxbpﬂy% m%jz{%)l’aﬂw? i(kl azol yl ,
5-i sot hi azol y|h313gé11 (@g4fhm€iﬂ1@76hﬂdlhhe lﬁ'o(nhn% aﬁl@&ﬁﬁh@)ﬂ(kﬁ))a Clsalkoxy

1, 3, 4-oxadi azol yl, 3-(1,2,4-thiadiazolyl), 5-(1,2 4th|ad|azolyl) 3, 4-

t hi adi azol yl, @.g. ,1mgt]30x)h|e&hommrpppxy,as(>nrap03yt hitasyaesbptyxy, sep: lgl.toxy,

tznl_ ? Cejlt ?;glo?/lyi tei'g bl?itgxryl, %%91 }Iloky, ].’1e)kyéioxy,I and h}/e lik #WE.II al%gly)hdve aCis

alkoxy (e.g., methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-

15 butoxy, tert-butoxy, pentyloxy, hexyloxy, and the like), (xvii) a Ce-10
aryloxy (e.g., phenoxy, 1-naphthyloxy, 2-naphthyloxy, and the like),
(xviii) a Ci-6 alkylthio (e.g., methylthio, ethylthio, propylthio,
isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-butylthio,
pentylthio, hexylthio, and the like), (xix) a Ce-10 arylthio (e.g., phenylthio,

20 1-naphthylthio, 2-naphthylthio, and the like), (xx) a C1¢ alkylsulfinyl
(e.g., methylsulfinyl, ethylsulfinyl, propylsulfinyl, isopropylsulfinyl,
butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl, tert-butylsulfinyl,
pentylsulfinyl, hexylsulfinyl, and the like), (xxi) a Ce-10 arylsulfinyl (e.g.,
phenylsulfinyl, 1-naphthylsulfinyl, 2-naphthylsulfinyl, and the like),

25 (xxii) a C1¢alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl,
propylsulfonyl, isopropylsulfonyl, butylsulfonyl, isobutylsulfonyl, sec-
butylsulfonyl, tert-butylsulfonyl, pentylsulfonyl, hexylsulfonyl, and the
like), (xxiii) a Cs-10 arylsulfinyl (e.g., phenylsulfonyl, 1-naphthylsulfonyl,
2-naphthylsulfonyl, and the like), (xxiv) an amino, (xxv) a C1- acylamino,

30 (e.g., formylamino, acetylamino, propionylamino, butyrylamino,

isobutyrylamino, valerylamino, and the like), (xxvi) a mono-Ci

alkylamino (e.g., methylamino, ethylamino, propylamino,



oxoi m dazi nyl, dioxotriazinyl, pyrrolidinyl, and the like), (2) a 6 10
menbered cyclic group which contains 1 to 4 heteroaton(s) selected from an
oxygen atom a sulfur atom a nitrogen atomand the like in addition to a
carbon atom (e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl, N-oxido-2-pyridyl,

N- oxi do- 3- pyridyl, N oxido-4-pyridyl, 2- pyrﬁg dinyl, 4-pyrimdinyl, 5-
pyrimdinyl, N oxido-2-pyrimdinyl, N—OXI do= -pyr| m di nyl, N-oxido-5 15

i m di nyl, h hal |, hi hol hol I -
T o D T i
hi azinyl, 1,3-th
LITHANRI ol vl i iore B o, iy

pyri dazinyl, N gibidftAnie, 8@ like)a ki al G Iﬁﬂm(@gycllc or 20

tricyclic condensed cycl i ¢ group which contains to 4 het er oaton( s)
sel ect ed from atychoprgpylaaninm, ogchxbhit;ulranahmncydopeMydgmma,tmyddm&yﬂMd ke

I n addltlogtoacarb gt ) %G bepzofuryl, ben othllazolyl 9.
oonzocaze v ind ekbel Gply Prinai "@Fﬁmﬁ“%g@* deeving.
qui nazol i nyl, ?ﬂ%ﬁbﬁ' ?‘ﬁ)ﬂl ggb?%?/’l (xx?jﬁp W%’P’M‘? Lpﬂ%ﬁ%t i di nyl,

purinyl, pteri dpfwmnﬁl Bﬁ@;ﬂﬂumﬁﬁkyry@ %ﬂ@?yﬂ' ¥hd M/ lHEE)Gd) a Ce 1o

phenanthrydlnyl chromanyl’, “benzoxazi nyl, énazi nyl’, phenot hi azi nyl ,
phenoxazi nyl , aan}rld:dlé)ohykée g.,[beazpyld- mdpl‘.iﬂlyﬂsarhowﬂlw rmbh”thyhhnbﬂﬂgll agdoup

SubstiLent” @&30 S s LR IR D ™ oY, °
e 1900 PR SUCHI, Rl e nd e

2- butenyl, and gﬂw whedh cdntains 3 t@%ﬁetei‘b%ﬁbﬁ(s) cEledted kY AitloxyRER RA6RY | -
2-butynyl, 5-hexynyl, and the like), (iv) C3. 6cycl oal kyl (e.qg

cycl opropyl, cya lsu]furﬁtonr;mﬂﬁmﬁryatomynkidﬂn@ﬂ?ﬁk@ imadditidre to aloa)‘bom afom

Ce. 14 | .0,, ph I, .1- ht hyl , . 2- t d.t 51

2 RN T T T N

(Vidi) @ hydroxXy . (hy1) 42 TBLRAPS bxabiiy] 22- SRRy 4lohi R APT BiMMbolyl - ) 2
15

pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 2-imidazolyl, 4-imidazolyl, 5-
imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-isothiazolyl, 4-
isothiazolyl, 5-isothiazolyl, 3-(1,2,4-oxadiazolyl), 5-(1,2,4-oxadiazolyl),
1,3,4-oxadiazolyl, 3-(1,2,4-thiadiazolyl), 5-(1,2,4-thiadiazolyl), 1,3,4-
thiadiazolyl, 4-(1,2,3-thiadiazolyl), 5-(1,2,3-thiadiazolyl), 1,2,5-

20 thiadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1H-tetrazolyl, 2H-tetrazolyl,
oxoimidazinyl, dioxotriazinyl, pyrrolidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-thiomorpholinyl, 3-
thiomorpholinyl, 2-morpholinyl, 3-morpholinyl, piperidinyl, pyranyl,
thiopyranyl, 1,4-oxazinyl, 1,4-thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3-

25 piperazinyl, triazinyl, oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl,
pyrazinyl, and the like), (xxxiv) oxo, (xxxv) thioxo, and the like. The
number of substituents is 1 to 6, preferably 1 to 3, and the substitution
position may be any place on which the substitution is possible.

Examples-of “nitrogen-containing heterocyclic group” of “nitrogen-

30

containing heterocyclic group which may have a substituent” represented
by RP are a 5- to 7-membered nitrogen-containing heterocyclic group (e.g.,
pyrrolidin-1-yl, pyrrolidin-2-yl, pyrrolidin-3-yl, oxazolidin-3-yl,



carboxyl, (xiii) a Cle al koxy-carbonyl (e.g., nethoxycarbonyl,

et hoxycar bonyl , pr opoxycar bonyl , i sopropoxycar bonyl , but oxycar bonyl ,

i sobut oxycar bonyl , sec- but oxycar bonyl , t ent - but oxycar bonyl, 10

pent yl oxycar bonyl, hexyl oxycarbonyl, and the like), (xiv) a sulfo, (xv) a
hal ogen (e.g., fluorine, chlorine, bromn nd iodine), (xvi) a C-e al koxy
(e.g., nethoxy, ethoxy, propoxy, isopropog§, but oxy, isobutoxy, sec-butoxy,

tert-but , tyl.oxy, . hexyl .and t | i ke), . which N a Cl-6

alkoxy (o y., iRekRgh-ae ok RattisBBg L so idtn Sl oRydar e ke 5. sec
15 but , t - t exyl. . 1. 13 i i.h. 4 CO-1i
aryl gxgxze. g?f%ﬁﬁy{n ?%ﬁa%‘hf%%@@%?gﬁ%%ﬁ? B’%Wﬁﬁéﬂmgﬁ, °

(xviii) a Ca p\jgifawbliﬂi&# ) oret-Yl Iplylitcls 2-91, ghrkbli- 8-y1 Pin@idazb 1 67,
i sopropyl thio, butylthi o,ﬁi ggll;ﬂtyl ?%I o, sec-?butyl t hi g, tert- butg,l t hi o,

pﬁnt y: t EI o, ggbqildahpﬁ,zjdrun-tdﬂolzl‘lhd) I;Y(ﬂ@:d(‘)lﬁl, oerrazolﬁ?f'y},mgrazquyl,, ngj:
enyl t hi g, - napht i0, 2:na thip, and t i , -e
gl kyl>/sul 1|‘an|y:c tq%zogﬁy?érérgf?}ﬁ@rﬂyﬁ’ %%%ﬂﬁ‘lf éﬁ'ﬂ’étﬁ azog?&f}y?%tﬁ?é‘ﬁ%yﬁ I

i sopropyl sul fi ] ] : by %&ﬁ? S .
terP- bg%/yl sul f%y 1 2b%lé§%(§}l‘{gu4 ?%’,W@ﬂ%%%gé##d&%&l,én t }elw*lkg%o?(h?éllod) a
Ceao aryl sul fi5rgl, théagpl;2-yhhthiyiodd-yly thidzoh8pfll inothitdzbl-8y¥l, isothiazol-4-yl,

2-napht hyl sul finyl, and the like), 25 (xxii) a Cie_ alkylsulfonyl (e.qg.,
met hyl sul f onyl l,SOél-\ﬁWlé@ﬁmWIe,ndJ@'r]dbb papgridinyR-yl; nwuﬁyr%wl,fmnyn,dmwl-

b | sul f |, 4 sob | syl f I ; | sul.f | - | sul f |,
pg;%/ylsgul ?g%ylyf’ ﬁ%%ﬁ#&ﬂ;gypé&ﬁ%%%éﬁy%ﬁé (,’h’?%ﬂ’ i‘%‘&fft 1-Jt'%'yz’lrjyl gmlf i nyl
(e.g., phenyl Sﬁb}ﬁﬂdﬁn-éllylr}%mlfyl,fpgﬂdjnﬁ%l,r@gﬂ%j%ygﬁj éﬁ%ﬂn-zaﬂg the

i ke), (xxiv) an amno, (xxv) a G e acylam no, or nyl am no,

acetyl am no, ppyniimdid-2rglnpyrimitin-yhydrpyrimidisdoyl, pyyldazimd-yly plyeidazin no,

and the like), (xxvi) a.npno- Ci-e al kyl am ni)bﬁe. ., het hyh]am no, . .

et hyl ani no, pr‘b'yiﬂ béiditriagp-4viobe ehimaznmyl, ?ﬂqamfaﬁ@;?fa' oL erfstriaziay
xxvii) a di-G-x 1:00n. w81 et ' g A%=1c1 .

§ propill ani no,% ¥E, @g%@%ﬁ Xg’,el’gd? B’g{’%ﬁa%!fgf,&%ﬁ tg%rg"p?@@ 1238001 a

Cs.s cycl oal kyjegrdzin-4-¢l, @-zef)aﬁ,ypﬂ?F&rz@ﬁﬁh%nq,ﬂ-‘aiﬁééiﬁﬂ-wy@m,lz@diazepan-él-

cycl open{gl am no, cycl ohexyl am no,
yl, 1,2-diazepan-5-yl, 1,3-diazepan-2-yl, 1,3-diazepan-4-yl, 1,3-diazepan-

5-yl, 1,4-diazepan-2-yl, 1,4-diazepan-3-yl, 1,4-diazepan-5-yl, 1,2,3-

triazepan-4-yl, 1,2,3-triazepan-5-yl, 1,2,4-triazepan-3-yl, 1,2,4-triazepan-
5-yl, and the like), and the like.
Examples of “substituent” of “nitrogen-containing heterocyclic
20 group which may have a substituent” represented by R* are same number
and same kind as “substituent” of “cycloalkyl group which may have a
substituent” and “heterocyclic group which may have a substituent”
represented by Ra.
Example of “amino group which may have a substituent”
25 represented by Re is a group of the formula: -NReRf wherein Re is (1) a
hydrogen atom, (2) a Ci6alkyl which may have a substituent, (3) a Css
cycloalkyl which may have a substituent, (4) a Cs14 aryl which may have
a substituent, (5) a Cr-20 aralkyl which may have a substituent, (6) a
carbamoyl which may have a substituent or (7) a heterocyclic group; and
30 Rfis a hydrogen atom or a Ci-¢alkyl whish may have a substituent.
Examples of “Ci¢ alkyl” of “C16 alkyl which may have a

substituent” represented by Re and Rf are methyl, ethyl, propyl, isopropyl,



5 and the like), (xxix) a Cs-io arylamno (e.g., anilino, 1-naphthylam no,

2- naphthylam no, and the like), (xxx) a G-s acyl (e.g., fornyl, acetyl,
propi onyl, butyryl, isobutyryl, valeryl, and the like), (xxxi) a Cs io

aryl carbonyl (e.g., benzoyl, 1-naphthylcarbonyl, 2-naphthylcarbonyl, and the
i ke), (xxxii) a C -4 al kyl enedi oxy (e.qg., 0CH20- -Q(CH2) 20-, 10
-QCH2)30 and -Q(CH2)40-), (xxxiii) a 5- % 6- nenbered het erocyclic group

o o (oot b b clch il sl Sk Bl oTo" 1
o oxasol yl 5. oxap oy H thesuiityenf of V6T L wiEB S Have & O@201 Y

pyrazolyl, 4- pé’lil?si:ﬁll%ht” ﬁ;ﬂﬁémmﬁy R2aha1Rfeb&@|(>l) a CGhreldlk Yinethyl,

i mi dazol yl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 3-1sothiazol yI 4-

i sot hi azol yI &hy&mlr“pa’l,alsqpmp?l,(hut& ,41sob@mlaae¢rlwf)y;l @r( butylpenty; azol y ),
1, 3, 4-oxa iazo zo I a zol 1 3 4-
t hi adi azolgyl , i&g’(@’ Qnéjfpﬁllg?ﬁt) %‘?ll S&Wq)’m% i 5

t hi adi azol ylI , < , I tr I

2H t et razo?/yl oc?? | ny}i thél%(eg’t €r3;)a2(|§%/¥h(yn%ﬁ%? @P% pr°PP’8§/’
3-pyridyl, 4- pyfd;ﬁu‘kyl ad [ehié likiedli @) la, C:Ard?ﬂdaiﬂ:}ill (ovg., cﬁ:l@p’lfdplﬂ djy@ldbutyl

2- thlonDrphollnyI - thionorpholinyl, 2- hol i nyl oI|ny ,

o1 per L i nyl . petckingntyl cyrloppRshynd mhb&)aﬁg)nayﬂmgrclo easl fvk

oY P
%- gyﬁi h:i: % cyi:l%%éﬁi ﬁ;élfl‘)hgﬁ?/zr?%l IF’-ﬁ@ gﬂ%e) @ ilb‘)n apﬁgg%lﬁ%@\{’( XXXV)
t hi oxo, a0d the-f sgIhddA1, K @ﬁ)&hy?fans%a%hke)%r(m@“}afﬂc(ggt S&s@ab'y 1to

3, and the substitu |on position may be any place WHI Stitution

i s possible. Exapipiisd, aid the likede) QC(Diewlhom (dslgt euaxhy)&iy; ethgixgupropﬁxy,
"nitrogen- 30 contai ni ng heterocycl I C group whi ch may have a_substit
u

repr esent ed b‘;‘iomm OPUHERT HEBT Q’&PIKYd@@th aiamdrigenlak %)r&% I|c

g;g;& |(§| %L 3. yel}llr‘irélg'ly rrggyl glac%%&érr ;}lorllalq? t&g y ng b tém ',,d' Xl %th.lke), (10)
| sothi azol i o "a S blkddbylde g, Byl ééletyl bfaﬂaﬁﬂ wt?rﬁ- Wobutyryl, and the

im'dazol'iglin -yl, pyrazolidin-2-yl’, pyrazolidin-3-
hke) (11) a Ce-14 aryl-carbonyl (e g., benzoyl, 1- naphthylcarbonyl 2-

..

naphthylcarbonyl, and the like), (12) a C: alkanoyloxy (e.g., formyloxy,
acetoxy, propionyloxy, butyryloxy, isobutyryloxy, and the like), (13) a Ce-14
aryl-carbonyloxy (e.g., benzoyloxy, 1-naphthylcarbonyloxy, 2-
naphthylcarbonyloxy, and the like), (14) a carboxy, (15) a C1-¢ alkoxy-
20 carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, tert-
butoxycarbonyl, and the like), (16) a carbamoyl, (17) a N-mono-Ci-4
alkylcarbamoyl (e.g., N-methylcarbamoyl, N-ethylcarbamoyl, N-
propylcarbamoyl, N-isopropylcarbamoyl, N-butylcarbamoyl, and the like),
25 (18) a N,N-di-C14 alkylcarbamoyl (e.g., N,N-dimethylcarbamoyl, N,N-
diethylcarbamoyl, N,N-dipropylcarbamoyl, N,N-dibutylcarbamoyl, and
the like), (19) a cyclic aminocarbonyl (e.g., 1-aziridinylcarbonyl, 1-
azetidinylcarbonyl, 1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl, N-
methylpiperazinylcarbonyl, morpholinocarbonyl, and the like), (20) a
30 halogen (e.g., fluorine, chlorine, bromine, iodine), (21) a C14alkyl
substituted by 1 to 3 halogen(s) (e.g., chloromethyl, dichloromethyl,

trifluoromethyl, trifluoroethyl, and the like), (22) an oxo, (23) an amidino,



pyrazolidin-4-yl, pyrrol-21-yl, pyrrol-2-yl, pyrrol-3-yl, imdazol-1-yl,
I m dazol -2-yl, imdazol-4-yl, pyrazol-I-yl, pyrazol-3-yl, pyrazol-4-yl,

1,2,3 5 triazol-l-yl, |,2,5-triazol-l-yl, tetrazol-l-yl, tetrazol-2-yl
tetrazol -5-yl, oxazol-2-yl, oxazol-4-yl, oxazol-5-yl, isoxazol-3-yl,

| soxazol - 4-yl, isoxazol- 5-yl, thiazol-2-yl,_thiazol-4-yl, thiazol-5-yl,
| sot hi azol - 3-y i sot hi azol -4-yl, |soth|az%? S-yl, piperidin-I-yl,

pi peridin-2- yI perldln- - pi peridin-4- vyl plpera2|n 1-yl,

pi per azi n-2-yl , Zg)lanﬁmlpno?@aengpmo 00 di§ pradkylamaing (e.g.,

Dy i p%{s{sﬂ Finaip, sttfytanipp; fich YA%$Zfs§9$qr¥mmﬁ&rﬁ€ﬁ‘ﬂ' bt
2,311 a2i - Akbusflofridol S4B Bnho, drebiuit Wlaming, 4 Lri azi n-

|, 1,2, 4-triazin- 1,3,5-tri azl n- tetra2|n5yl

S-y

1,2,3,5 tet raZhéky‘lanhnoadﬂﬂeﬂhyﬂaﬂimc @eﬂ@ﬂa&mlo dﬂpr%psilﬁﬂﬁilﬂraiﬁl-tﬂe like),

1, 2- dlazepgn 4 15 vyl 2-di azepan-5-yl, 1, 3-di azepan-2-yl,

1, 3- di azepan- 4-§27) a133tocﬁ apheredseydlic aﬁnmmwhz@lpmschntam 1408} azepan- 3-yl ,
1,4-

di 5- 1 2 t
12 4t f?gigpanﬁgfeypé@@ Elefe Bfmnat syReR Ao, ROUINRCI b AT RRERR e,
Exanpl es of "substh tientho ko't AdAGRA BB RGIELE rXRlih o1 Yl

whi ch may have a substituent" Trepresente are s

kind as "substipyeelidingl, pyjmiln@ll}(yj'rmlsdvhnﬂﬂmmlnpyrﬁmﬁﬁl &xmdalilﬂithyEnt

and ' heterocycl I c group which may have a substituent” _represented by Re.
Exanpl e of ?mt T}wegxcbuplmmh%lmq dhydrepwadsl, pywisdl, Zﬁtezleqolpm@n}zawlb%lz?e
is a groupgo or nul a e S a roggen atom a
G-6 al Kyl whi c‘h?’ﬁé Rt Byl ths DEET. (Qf‘g)'ﬂ“?a“(?éién YRR E whi ch ey
have a substit 1‘5@?‘; %ﬁﬂ% 5) a
C7. 20 aral kyl WWI%;%nﬁa%tyl subst F%‘Ygg%?oé’@%arl é?gﬁgﬁﬁd m(ay) have
a substituent Opufykylamied, esmmkyhngmuandahdlﬂ&)ﬂzg)abeﬁmmmsw omor a

C e al kyl whish may have a SUJ)I& ent. _Examples of Ti-6 al kyI of "Cl-6
al kyl whi ch mayc eylanipey (3 -Giaplledlearhamoylmaing fe.2, BOe met hyl |

ethyl, propyl, %Hyﬁ%bamogl)ammo, (N-ethylcarbamoyl)amino, (N-
15 propylcarbamoyl)amino, (N-isopropylcarbamoyl)amino, (N-
butylcarbamoyl)amino, and the like), (32) a (N,N-di-Cy-4

alkylcarbamoyl)amino (e.g., (N,N-dimethylcarbamoyl)amino, (N,N-

diethylcarbamoyl)amino, (N,N-dipropylcarbamoyl)amino, (N,N-

dibutylcarbamoyl)amino, and the like), (33) a C1s alkylenedioxy (e.g.,

20 -OCH:0-, -O(CH2):0-, -O(CH2)s0-, -O(CH2)40-, -O(CH2)s0~, -O(CH2s0-),
(34) a dihydroboryl, (35) a hydroxy, (36) an epoxy, (37) a nitro, (38) a
cyano, (39) a mercapto, (40) a sulfo, (41) a sulfino, (42) a phosphono, (43)
a sulfamoyl, (44) a N-Cr¢ alkylsulfamoyl (e.g., N-methylsulfamoyl, N-
ethylsulfamoyl, N-propylsulfamoyl, N-isopropylsulfamoyl, N-

25 butylsulfamoyl, and the like), (45) a N,N-di-Cy6 alkylsulfamoyl (e.g., N,N-
dimethylsulfamoyl, N,N-diethylsulfamoyl, N,N-dipropylsulfamoyl, N,N-
dibutylsulfamoyl, and the like), (46) a C1¢ alkylthio (e.g., methylthio,
ethylthio, propylthio, isopropylthio, butylthio, sec-butylthio, tert-
butylthio, and the like), (47) a phenylthio, (48) a C1¢ alkylsulfinyl (e.g.,

30 methylsulfinyl, ethylsulfinyl, propylsulfinyl, butylsulfinyl, and the like),
(49) a phenylsulfinyl, (50) a Cr¢ alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl, propylsulfonyl, butylsulfonyl, and the like), (51) a



butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, and the like.
Exanpl es of the substituent of "C .s al kyl which may have a substituent”
represented by Re and Rf are (1) a Cs alkyl (e.g., nmethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 5 hexyl, and the
like), (2) a C 6 alkenyl (e.g., vinyl, 1-pethylvinyl, 1- propenyl, allyl,
and the like), (3) a C2.s alkynyl (e.g., e%%ynyl, 1-propynyl, propargyl and
the like), (4) a Ca.s cydoal kyl (e.g., cyclopropyl, cyclobutyl,

cycl opentyl, cphahgsulfonghdindithd like) , The nuanksr of subitituentys 1 te 6.

SR MRNCTC G AN IO R AP TS
enzy a- AP y €.g.
phenyl, naphth | i Cl-6 al koxy (e.g., methoxy, et hoxy,
pr opoxy, |sop é&&@le f)’l’)ﬁI 'ﬁ}ml%%%béﬁ%@ sec- but oxy, tert-butoxy, and the
like), (9) a 6. 14E2hMEY of b ’%f “@3 ?l/whgc}i‘ Hﬁifé( a and
the like), (10) a C3-6"al kanoyl oe'e fornyl acety propi onyl, butyryl,

i sobut yr y15 anshbidtitught’ rdp&)sselitbﬂ)b)aRe’ﬁrdéydoyiopwhmtqHutﬁ’h Ogdoplennszloyl
1- napht hyl car bonyl_, 2- napht hyl carbonyl, and the like), (12) a G.s
al kanoyl oxy ( €C¥§ hWﬂn@lP he eet oxy, propionyloxy, butyryl oxy,

LoD YN O, ane e ke%&f%exvlb%tuﬁahﬂf ‘ﬁ?&r%%ﬁ%ﬁ%?ﬂé@éﬁmﬁm fie)
(14) a car bOXysut(s%?theﬁth FederiRihy Re ﬁf’éﬂ%‘é’ém@easglihe R SRRGUAR PO

et hoxycar bonyl, propoxycar bony I"sopr opoxycar bony t oxycar ony
i sobut oxycar bOWyl which may havy (aasdhymhenﬁ’rﬂptrb&ﬂte&&))y R¢ angd Rt acbmvbarmyl :
(17) a no-Cl A al kyl carbanpyl (e.g., N nethylcarbanoyl,

N- et hyl caf banoyhe nnmbgropfysubstitients is I\a GmWhlerH@r%wnd the
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N, N- di butyl car b, and the like), (19) a cyclic an1nocarbony| (e.qg.,
1-aziridinyl carbonyl, 1- azetidinylcarbonyl, 1-pyrrolidinylcarbonyl,
1- pi peri di nyl car borﬂkamnﬂeswﬁ@yimh'pbofa‘ﬂsnyaqdrd@hn}ﬂ maythigvecd sabstatuenty! , and

the like), (20) a 30 hal ogen .g., fluorine, chlorine brom ne, iodine),
(21) a Cl -4 allepresentpdhiyiRt enyl, paphthyb gatheacepyl,qand the bkenet hy| |
di chl oropet hyl, Examples of the substituent of “Cs-14 aryl which may have a
substituent” are the same as the substituent of “Ci¢ alkyl which may
have a substituent” represented by Re and Rf above except for oxo and
epoxy. The number of substituentsis 1 to 6, preferably 1 to 3, and the
substitution position may be any place on which the substitution is

20 possible.

Examples of C7-20 aralkyl of “C7-20 aralkyl which may have a
substituent” represented by Re are benzyl, phenethyl, phenylpropyl,
benzhydoryl, trityl and the like.

Examples of the substituent of “Cr-20 aralkyl which may have a
25 substituent” are the same as the substituent of “Ci¢ alkyl which may

have a substituent” represented by Re and Rf above. The number of
substituent is 1 to 6, preferably 1 to 3, and the substitution position may
be any place on which the substitution is possible.
Examples of the substituent of “carbamoyl which may have a
30 substituent” represented by Re are (1) a C16 alkyl which may have a
substituent, (2) a Cs:s cycloalkyl which may have a substituent, (3) a Ce-14

aryl which may have a substituent, (4) a C720 aralkyl which may have a



trifluoronethyl, trifluoroethyl, and the like), (22) an oxo, (23) an

am dino, 39 (24) an imno, (25) an am no, (26) a nono- or di-Cl4 al kyl am no
(e.g., nmethylamno, ethylam no, propylan no, isopropylam no, butylam no,

i sobutyl am no, sec-butylam no, tert-butylan no, pentylam no, hexylam no,

di met hyl am no, diethyl am no, dipropylamno,_  and the like), 5 (27) a 3- to

6- menbered cyclic am no which may contain lio 3 het eroat on(s) sel ected

froman oxygen atom a s &ifur at om 63 nitrogen atom and the like_ in
addition to ca$1!hﬂﬁ1tale§fn<j5 achydrexy (6iaG1s @ymhw;umaylémeoa pabstituent,

Py oL DRSS PRl RSk BT O
UM pi DEr 321 g it S {HokRbat B o b1 BHENOY] A 10 (2. ..

fornyl am no, acetylamno, trifluoroacet ﬁgam no, propionyl am no,
butyryl am no, i sobuExm;dpdes ab“ClaralkthhhaH(m)ay hi’@e) aa;ubetlmentdms 4 30)

car banoyl am no, (31) a (N Cl-4alk ar bam) | ) am no
net hyl cgrganoy*ﬂ}éﬁﬁt)ﬁﬁn (f\l‘-“‘é‘trh ?( 4 )Ue a(wbﬂtﬂﬁéﬁﬂepéf?m@l@yam no,

EN'NSS.‘” opyl cagp%f?g%% g%yqs)% ﬁgﬁ%lg\!vg , K}'}%&%gﬁb@%&t hge y]%, e‘éﬁ?‘ﬁ%(f 32) a

(N, N- diet hyI cp};gar&ﬂ])ga@ . (N, N-di propyl carbam)yl )am no, (N, N
di but yl car banoyl yam no, and the |ike), 3 g a Ci 6 al kyl enedi oxy ., 20

_OCH20-, - O( CH2) 20 Exarmpde4dfstSss cycloaiylachich- magieyaia sub@@m@)t 8Con (34)
(39). Qyﬂéfgg[uy%r 1wdpiph gnay ege 4 sbetignet Rg. Criacalkpiubihomsy Rava 5 o
| f 10 4 . « | N-
ot hy b ool f ambyl SytRERE R %%?Fék%*}f At shfbtinoy R M g
but yl sul f anoyl sulistitubhe’ teptedentedby Re Akd\thll s a3 mle%rblbalk}wwlﬁl@hgnayN N-

di met hyl sul famoyl, N, N-di et hyl sul famyl ., N, N-di propyl sul f anoyl|,
di but yI sul f amdyave arsubshéuen ¢£YCe-14 amyl wihich 1 ax hape h substituent” andHi@reni o,

but'yl i o, ancbRaloh Phist 2R ee SiBhoRtiens Tefiescated bl i albey) 11 ny,
(e.g., Examples of the C1¢ alkoxy of “C1¢ alkoxy which may have a

15 substituent” as a substituent of “carbamoyl which may have a
substituent” represented by Re are methoxy, ethoxy, propoxy, isopropoxy,
butoxy, isobutoxy, sec-butoxy, tert-butoxy, pentyloxy, hexyloxy, and the
like. Examples of the substituent of “Ci¢ alkoxy which may have a
substituent” are the same as the substituent of “Ci¢ alkyl which may
20 have a substituent” represented by Re above. The number of
substituents is 1 to 6, preferably 1 to 3, and the substitution position may
be any place on which the substitution is possible.

Example of “C1¢ alkoxy-carbonyl which may have a substituent” as
a substituent of “carbamoyl which may have a substituent” represented
25 by Reis a group comprising combining “Ci-¢ alkoxy which may have a
substituent” as a substituent of “carbamoyl which may have a
substituent” represented by Re above with carbonyl.

Examples of “heterocyclic group” represented by Re are (1) a 5-
membered cyclic group containing 1 to 4 heteroatom(s) selected from an
30 oxygen atom, a sulfur atom, a nitrogen atom, and the like in addition to
carbon atom (e.g., 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-

pyrrolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-



30 nethyl sul fnyl, ethylsulfinyl, propylsulfinyl, butylsulfinyl, and the
like), (49) a phenylsulfinyl, (50) a Cs alkylsulfonyl (e.g.,

met hyl sul fonyl, ethyl sul fonyl, propylsulfonyl, butylsulfonyl, and the
like), (51) a 40 phenylsulfonyl, and the |ike. The nunber of substituent is
1to 6, preferably 1 to 3, and the substijfution position may be any pl ace
on whi ch the substitution is possible. EX | es of "Cas cycl oal kyl" of

"Ca- & cycl oal k whi ch nay have a substituent™ represent ed by Re are
cycl opropy! , é&lﬂéﬂd{iﬁ -pyEgaolyh drieyazolydy 3 nymazelyl, ZiHgidazelyl; #amidagelyles of

ropr esont ed by MdPEOhFEERBRIS, 41 ufRal T RN E P S BT o 1y

have a substi t%mlaz(,%,@rﬁgﬂhﬁ&om @(1?}1}4 di%dm\lﬁ) §-(p,21hexadidzelylRf

substituents is r ef er abl 3, a subsfitution position

nd
matyI bef any pllzd:,(s bnxaﬂlazbl}{lha (i;ﬂa%'tthlashamiyl)s5 (ﬂd3341tbimhaﬁﬂal>pllg%4%f C6- 14
" €£6- t
SLZnyf’ napht ninatiaroRFla g 3 thtanianavDs e 58 diadgbeB o0 £8: Lubst | t vent
of "C6-14 aryl, b
subst I tuent of ‘W%f?%@yﬂh‘% lc."re‘i’zﬂ%lr f?a‘%/gﬁg&"slﬁg lfH{tggr me%gettsegleﬁzeoy by Re
and Rf above edfcﬁﬁhdmhyomowﬁuaﬁﬁykwﬁfmﬁymmmﬂie HkBEUR) a@ats is 1 to

6, preferably 1 to 3, and the substitution position may be an pl ace on
whi ch the subsmiemhéred cyshczgrcpussmmmhﬁ@ndseteromnﬁs) selegteiframh anc7- 20

aral kyl which nay have a stituent res nt ed re b
phenet hyl , phe?f??lﬁfpo Mo, aB iﬂnyPmrPEF?laa’ﬁ'd € e%aﬁﬁ%t%f t he

o 1A, P P TR o e 0
by Re and Rf addde:3- ﬁyﬁdyhrlﬁ&mdxf 4-pyatidyl] qunﬁnmdm:ylt:trp(;‘vnmﬂhﬁpt &ly 1 to 3,
and the substitution pgsition may
pyrimidinyl, N-oxido-2-pyrimidinyl, N-oxido-4-pyrimidinyl, N-oxido-5-
pyrimidinyl, 2-thiomorpholinyl, 3-thiomorpholinyl, 2-morpholinyl, 3-
morpholinyl, piperidinyl, pyranyl, thiopyranyl, 1,4-oxazinyl, 1,4-

15 thiazinyl, 1,3-thiazinyl, 2-piperazinyl, 3-piperazinyl, triazinyl,
oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl, pyrazinyl, N-oxido-3-
pyridazinyl, N-oxido-4-pyridazinyl, and the like), and (3) a bicyclic or
tricyclic condensed cyclic group which contains 1 to 4 heteroatom(s)
selected from an oxygen atom, a sulfur atom, a nitrogen atom and the like
20 in addition to a carbon atom (e.g., benzofuryl, benzothiazolyl,
benzoxazolyl, tetrazolo[1,5-blpyridazinyl, triazolo[4,5-b]pyridazinyl,
benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl, phthalazinyl,
quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-naphthylidinyl,
purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,

25 phenanthrydinyl, chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, and the like).
Examples of the aryl of “aryl which may have a substituent”
represented by Rd are phenyl, naphthyl, anthracenyl, and the like.
Examples of the substituent of “aryl which may have a
30 substituent” represented by Rd are (1) a Cs-14 aryl (e.g., phenyl, naphthyl,
and the like) which may have 1 to 4 substituent(s) selected from the

group consisting of () a hydroxy, (ii) an amino, (iii) a mono- or di-C16



be any place on which the substitution is possible. Exanples of the
substituent of "carbanoyl which nmay have a 30 substituent" represented by
Re are (1) a G .s alkyl which may have a substituent, (2) a C3.6 cycl oal kyl
whi ch may have a substituent, (3) a C614 aryl which nmay have a substituent,
(4) a C7.20 aral kyl which may have a 41 substltuent (5) a hydroxy, (6) a
C, -6 al koxy which may have a substituent, 43 (7) a CI-6 al koxy-car bonyl which
may have a substituent, and the |ike. The number of the substituent may be 1
or 2. Exanpl esalkylamnos(% kmetbmlmythndmowmlmm dizeethybamino,

substi tuent of barm s bstl uent esgnted by Re
are the sane a‘g ﬁy@%ﬁ%% ti t%eﬂ‘tetﬁ?’gb 358’.‘&’@(1 by Re
and Rf above. ngh HEAYk )2 nt
"C6-14 aryl vﬁéﬁm%tﬁgg’e a Ssu g%ﬁ#tx gl‘t -Zéo) grﬁgqﬁiﬁq%?%%ﬁnay have

a 10 substltL(erg,ﬂamnesmhisnmteubrnmnie éndnbﬁm)l(ZO\Aalhydmy, @\eecarboxy,
substituent" @Sresent i: Re_are {he saneg as "Cs-6 cycl oal kyl which may
have a substi tiéenuitro; &) a K1galkoxshiess, mephoxyLthosy,HaiopO¥ERSOPERRIXYCT 20

the O-s'al kolRtr - RSaBIEe B T, anlFRRI060 0 2t FRUS R BN IBRY
substi tuent of(e] aﬁ&wﬂylprwidﬂadw Hil%Y?yl@x%sl'éQEﬁtﬁyﬁmy vaRiyRagnt ed by Re

are met hoxy, ethoxy, propoxy, i Sopropoxy, ut oxy, isobutoxy, séc-butoxy,

tert-butoxy, peonalexploxy Evalaytexy,entyicarbdnylexy,thexyptabouflaxye andidiei t uent

ngstol tﬁeﬁ!t kgmlk%n{sﬁaﬂga a-ﬁ&YXﬁHOMUbStM&JS’ %ﬁ’é’i¥ﬁ1?’5%$ﬂa T'}gar Eaggnt ed by Re
above. The nugg@ﬁ;[oﬁglth%'bﬁi iﬂ'ﬁg'téo Lyét 4o, 5\?&1 lﬁ’kﬁ]ﬁ{l t-ianrtgl[tﬁ.lo and the

substitution n nay e any p substitutron is
possi bl e. Exarjntylthio, %x?lt&h&ﬂ@ﬂdﬁi’éhﬁ@)"@)’\b'@lh amylshmyla(esgqbst ituent” as

a substituent of "carbanoyl which nmay have a substituent” represented 25 by

Reis a group doethsilsulfigydoetbiyhsulfinyti propylsudfinyhhisenropsisulfingl,a
butylsulfinyl, isobutylsulfinyl, sec-butylsulfinyl, tert-butylsulfinyl,
pentylsulfinyl, hexylsulfinyl, and the like), (9) a C16 alkylsulfonyl (e.g.,
15 methylsulfonyl, ethylsulfonyl, propylsulfonyl, isopropylsulfonyl,
butylsulfonyl, isobutylsulfonyl, sec-butylsulfonyl, tert-butylsulfonyl,
pentylsulfonyl, hexylsulfonyl, and the like), (10) a halogen (e.g., fluorine,
chlorine, bromine and iodine), (11) a group of the formula: -NReR®
wherein Reis (a) a hydrogen atom, (b) a C1s alkyl which may have a
20 substituent, (c) a Csscycloalkyl which may have a substituent, (d) a Ce-14
aryl which may have a substituent, (e) a C7-20 aralkyl which may have a
substituent, (f) a carbamoyl which may have 1 or 2 substituent(s) selected
from the group consisting of (1) a Csscycloalkyl which may have a
substituent, (ii) a Ce-14 aryl which may have a substituent, (ii) a C7-20
25 aralkyl which may have a substituent, Gv) hydroxy, (v) a C1¢alkoxy
which may have a substituent and (vi) a C1s alkoxy-carbonyl which may
have a substituent, (g) a heterocyclic group; and Rk is a hydrogen atom or
a C1¢ alkyl which may have a substituent, (12) a 5-membered cyclic group
containing 1 to 4 heteroatom(s) selected from an oxygen atom, a sulfur
30 atom, a nitrogen atom, and the like in addition to carbon atom (e.g., 2
thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyrrolyl, 3-pyrrolyl, 2-oxazolyl, 4-
oxazolyl, 5-oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-pyrazolyl, 4-



substituent” as a substituent of "carbanoyl which may have a substituent™
represented by Re above with carbonyl. Exanples of "heterocyclic group”
represented by Re are (1) a 5- nenbered cyclic group containing 1 to 4

het eroaton(s) selected froman 30 oxygen atom a sulfur atom a nitrogen
atom and the like in addition to carbon ajpm (e.g., 2-thienyl, 3-thienyl,
2-furyl, 3-furyl, 2-pyrrolyl, 3- pyrrolyl, 2-oxazolyl, 4-oxazolyl,

5-oxazolyl, 2-thiazolyl, 4-thjazplyl., 5 thiazol yl, .3-pyrazolyl,

o oyrasolyl | sopvaRsdl stovearalilcsbigeost damigab, -l
3-isoxazolyl, 4.l . =i A | | YL e nfis i i azol yl ,
5-i sot hi azgl yl fgo§?%q??§%¥g?gg?lg’?%%%¥@y %’?3 5&2 oxadi é)i‘o 31#31#&91,"5 Y

1, 3, 4- oxadi azoisothiaZolyl, 3-(1;2, &oxddrzely),)5- (B2 (4toXadiakbliyd) i1e%,atoxdadiadolfl, 4 5

t hi adi azolyl, 4-(1,2,3-thiadiazolyl), 5-(1,2,3-thiadiazolyl), 1, % 5-

t hi adi azol yl , 32(%,234‘&11-1%@?8?915',1), 5;(5,:)44&11:@@9@,1), 113, dethiadigrgly], 4-(1,2,3-
2H-tetrazegl yl, .0xoi m dazi nyl,, , ci oxotriazinyl,. pyreol idi nyd , and e like),
(2) a 6- ﬁemeF@&Wﬁ@’%?ggé g‘%‘ﬁ;ééﬁ?:lﬁg ﬂ,&t%tﬁflﬁ?@l@aﬁo%?stp%zgﬁ cted from
an oxygen atomg &siubbil, BINtraaolll LPURRr&od, oRbiniddeikyIK BidxdtAdSlidyION t O
10 carbon atom (eé.g., 2-pyridyl, 3-pyridyl, 4-pyridyl, N-oxido-2-pyridyl, N

oxi do- 3- pyr i dypyrelidinaylo additheilike), (I3) zyé-membeydd cyelizygronpdionyainihg 1 to

pyrimdinyl, N oxido-2-pyrimdinyl, N oxido-4-pyrimdinyl, N oxido-b5-
pyrim dinyl , 24th¢¢wxptn§)iﬁ%aqte from gnorygen atpm, @sxﬂgwoﬁmmnym,ltrggen
nmor phol i nyl, piperidi pyr.anyd,...t hiopyranyl . 1, 4- oxszi 4 1 .
thi aenyt 1, SRS fihe BRI BRAR prod (0 PRy, fipyridb, 4
oxotriaziAyl, goRAWyl daikidd-2-Firidyli F'ﬁéki'ﬂk&lB-p’Wird%I,' N¥dxiddH4opyHayB2-

pyri dazi nyl, oxi do-4-pyridaZzinyl, and the Tiké), and (3) a bicyclic or
tricyclic condpyssddimyd] 4pyimiginghi & pyriondanyls Ni-oxisl 042 pyramisingh(I¥)

sel ected from an ,oxyg

h addi ti on T ooRds:d Burradatl N g dokaTemminy sHRomoraReRgyL O

peneoxarel . HBLAGERL bR ORI L it

qui nazolinyl, thibperaiylnyd-oxa¥0y], 21 4Yhiazenyf1ne!3-thiayinyl12 Hipewinyl, Bdi nyl ,

15 piperazinyl, triazinyl, oxotriazinyl, 3-pyridazinyl, 4-pyridazinyl,
pyrazinyl, N-oxido-3-pyridazinyl, N-oxido-4-pyridazinyl, and the like),
(14) a bicyclic or tricyclic condensed cyclic group which contains 1 to 4
heteroatom(s) selected from an oxygen atom, a sulfur atom, a nitrogen
atom and the like in addition to a carbon atom (e.g., benzofuryl,

20 benzothiazolyl, benzoxazolyl, tetrazolo[1,5-b]pyridazinyl, triazolo[4,5-
blpyridazinyl, benzoimidazolyl, quinolyl, isoquinolyl, cinnolinyl,
phthalazinyl, quinazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1,8-
naphthylidinyl, purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,
phenanthrydinyl, chromanyl, benzoxazinyl, phenazinyl, phenothiazinyl,

25 phenoxazinyl, and the like), (15) a C1¢ alkoxycarbonyl (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-
butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl, and the like), (16)
a carbamoyl, (17) a N-mono-Ci alkylcarbamoyl (e.g., N-

30

methylcarbamoyl, N-ethylcarbamoyl, N-propylcarbamoyl, N-
isopropylcarbamoyl, and the like), (18) a N,N-di-C1¢ alkylcarbamoyl (e.g.,
N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl, N,N-dipropylcarbamoyl,



purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl, 25

phenant hrydi nyl, chromanyl, benzoxazi nyl, phenazinyl, phenothi azi nyl,
phenoxazinyl, and the like). Exanples of the aryl of "aryl which may have a
substituent” represented by Rd are phenyl, naphthyl, anthracenyl, and the

| i ke. Exanples of the substituent of "ary 5V\/nich may have a 30 substituent”
represented by Rd are (1) a CB 14 aryl (e.qg., phenyl, naphthyl, and the

L) e T B e ot S48 ke bt S i o w0 7 4o
G o1yt am no. Siefe AV B %(d B YR h A TR bR DB

propoxy, but oxyhidiefie/Substitutionyispoassikded the like), and (v) a hal ogen
(e.g., fluorine, chlorine, brom ne and i odine), (2) a hydroxy, (3) a

carboxy, 5 (4) a niThe de(,‘is)leeLDSZCsz'Bg ahlch’yuhj]ezeglm Boon Oﬁthqurmdaopoxy,

| Sopr opox ent on and the l.ike)

al kyl - car%onyl I&@)ﬁ(@ Sre %’6813:8 ‘;’(Fewﬁﬁe@?ﬁd aﬁ%q(YSLﬁsﬁ yl oxy,
val eryl oxy, i y, y.

hexyl car bonyl oxy,ﬁtﬁgﬁk Efé aﬁy}i’k‘&g?,kﬂﬁ?féa&ﬁﬁgé\%qﬁl P Il exsgen,tedb hfyt??ﬁ

et hyl t hi o, pr oghdvbhbelow.0 i sopropylthio, butylthio, | sobut yl t hi o,

sec-butylthio, tert- butyI thio, pentylthi o hexyl thio, and the |ike), e‘£8) a
G .s al kyl sul finyl Exagples @fet@mylaékwlf mmhawasnhgutuqntop'ypwnt

I sopropyl sul fi;n | sul,fi \ |s ul ec- buty] su] finyl, ’
tert-butyl sul fl?%% la;@y t}Eﬁ ﬁg M‘V magﬂba\fen%sﬁ@@ue r)°9) a s
al kyl sul Tonyl b?qq £f ul fonyl, propyl sul fonyl,

i sopropyl sul foﬁrf?rgsenguty su %%a délgés% %?%P)s‘t?f onyl, sec-butyl sul fonyl ,
tert-butyl sul fonyl , Expauplled diﬁ(’fs@raytlpa]i@lyvbhmhfmayIhamrmlsub@utldehe’),,“(Xs14)) a

hal ogen (e.g. \%ﬁgl ne, chlorine, brom ne and igdin (11) .a group of the
formula: - NRgF&F)’l chimaybayve 3 substithgat’sjEnzmarahkyl %gucb Ay havied which

Ty e 2, 2 B RHE e e B e PR AR E e
aral kyl whi ch 1mrY cpaealla] which may have a substituent”, “Ce14 aryl which may have
15 a substituent”, “C7-20 aralkyl which may have a substituent” and
“heterocyclic group” represented by Re described above.
Examples of “Cs- cycloalkyl which may have a substituent”, “Ce-14
aryl which may have a substituent” and “Cr7-20 aralkyl which may have a
substituent” of “carbamoyl which may have 1 or 2 substituent(s) selected
20 from the group consisting of (i) a Cs¢cycloalkyl which may have a
substituent, (ii) a Ce-14 aryl which may have a substituent, (ii) a Cr-2
aralkyl which may have a substituent, (iv) a hydroxy, (v) a C1¢ alkoxy
which may have a substituent and (vi) a C1 alkoxy-carbonyl which may
have a substituent” represented by Re are the same as “Cs« cycloalkyl

”»

25 which may have a substituent”, “Ce-14 aryl which may have a substituent
and “Cr-20 aralkyl which may have a substituent” represented by Re
described above.

Examples of “Ci¢ alkoxy which may have a substituent” of
“carbamoyl which may have 1 or 2 substituent(s) selected from the group
30 consisting of (i) a Cs-scycloalkyl which may have a substituent, (ii) a Ce14

aryl which may have a substituent, (iii) a C7-20 aralkyl which may have a

substituent, (iv) a hydroxy, (v) a C1¢ alkoxy which may have a substituent



substituent, (f) a carbanoyl which may have 1 or 2 substituent(s) selected
fromthe group consisting of U a Ca -6 cycloal kyl which may have a
substituent, (ii) a C6-14 aryl which may have a substituent, (iii) a C7.20
25 aral kyl which may have a substituent, (iv) hydroxy, (v) a Cl al koxy

whi ch may have a substituent and (vi) a G -s_al koxy-carbonyl which may have
a substituent, (g) a heterocyclic group; aftPRh is” a hydr ogen atomor a

C -s al kyl which may have a substituent, (12) a 5-nmenbered cyclic group

containing 1 tcand (&) arGetalkesy-cadhanglevhichomayrhave/enbstitimnt? representah

atom a nitrogen gtom and the like in addition to cgrbon atom(e.g., 2-
Chienyt 3t n dii o B5% pifthoxy Cethong) proridsy, 1eARsPDOR ROSYARSODBLaRTaSH Y1 | 4.

oxazol yl, 5-o0x , i I - { hi , ' yl - 1, 4
44 pyrazol yl, atéﬂ%)% a%e%F?ﬁt@é?,iéﬁn&gb%P%%o}ﬁk{ 8%9&?;% , o- iErr)li a%‘{y , o 3-

i soxazol yl, 4-igubstigabnt of éaiHS@aQMkostgx whicls el 4y Baoé Wl substitaentti aeahel . 5-

| sot hi azolﬁll , 3-(1,2,4-oxadi azolyl), 5-(1, 2, 4-oxadi azol yl),

1, 3, 4- oxad? azolsame a8-the sabstitwentdofatalepllkyl which may havedisubstiphont”

1, 3,4-thiadiazolyl, 4-(1,2, t hi,adj azol yl 5-(1,,2, 3-t hi adi azol yl ).,

1 o i adi oo iepresertod 5 Hs detanied Shovel 4 The ARgikAr of SHbBFuGEisIL to 6,
2Htetrazol yl, Wy, i vavid | a7l s Lgi the like),
(13) a 6-nenbere ?%f%) é%ﬁduaﬁcgirﬁo%l%l&%%q%Oﬁéohg#gggg%mg{lﬂge ected
from an oxygen whivh the substitatRnci#possibler ogen atom and the like in
addition to carbon atom (e.g., 2-pyridyl, 3-pyridyl, 4- 10 pyridyl,

N oxi do-2- pyr i dyl . NEsaangde of 5Grd aljbxy Kadhonsd whighr nayThave seubstitient! of
4-pyrimdigyl, S-pyrimdinyl,, N oxido-2-pyriym.di nyl, N, oxi dp-4-pyrim dinyl,
N o ton 0V PO Dk o RaTe Y Sabsteis) ReleRred o RS Efutm vl
3-nor phol i nyl, Qi el . r ] - i )
LAt oz nyl | PogRtil BV aRU Ao IR B hae 4 sA5SALIMY (D g oy

oxotri azinyl, Zay¥widakimyy hatepysulskituenk, (iipyr@zb ayalkyl which may have a
N- oxi do- 3- pyridazi nyl, N oxido-4-pyridazinyl, and the like), (14) a
bi cyclic or trishstituent (o budegsy, i(® aCos ¥ Wwhiglhmambave asubstituent

neter ont On(5) <l T L IR SRR B o B et e O™
15 by Re is a group comprising combining “Ci-¢ alkoxy which may have a
substituent” as a substituent of “carbamoyl which may have a
substituent”’ represented by Re above with carbonyl.
Preferable examples of R= are an aryl group which may have 1to 5
substituent(s) selected from the group consisting of (i) a halogen, (i) a
20 nitro, (iii) a cyano, (iv) an amino, (v) a carboxyl group which may be
esterified or amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an
alkoxy, (ix) an alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl.
Among them, a phenyl which is mono- or di- substituted by a halogen,
especially 2,6-difluorophenyl, are preferable.
25 Preferable examples of RP are pyrrolidin-1-yl, pyrrolidin-2-yl,
imidazol-1-yl, imidazol-2-yl, 1,2,3-triazol-1-yl, 1,2,5-triazol-1-yl, tetrazol-
1-yl, tetrazol-2-yl, pyridin-2-yl, pyridin-4-yl. Among them, pyridin-2-yl
is preferable.
Preferable example of Re is a group represented by the formula:
30 _NReRf wherein R¢'is (1) a C1s alkyl which may have a substituent or (2) a
Cr20 aralkyl; Rfis a C16alkyl. Among them, a group of the formula:

-N(Me)Re” wherein Re” is a C16 alkyl which is substituted by a C1¢ alkoxy;



20 benzot hi azol yl, benzoxazolyl, tetrazol o[ 1, 5-b] pyridazinyl, triazol of 4, 5-
b] pyri dazi nyl, benzoi m dazolyl, quinolyl, isoquinolyl, cinnolinyl,

pht hal azi nyl, qui nazolinyl, quinoxalinyl, indolizinyl, quinolizinyl, 1, 8-
napht hyl i di nyl, purinyl, pteridinyl, dibenzofuranyl, carbazolyl, acridinyl,
phenant hrydi nyl, chromanyl, benzoxazi nyl, ghenazinyl, phenot hi azi nyl, 25
phenoxazinyl, and the like), (15) a Cl.6 élkoxycarbonyl (e.qg.,

met hoxycar bonyl , et hoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,

but oxycar bonylor beneplutsqprebenabbny| , sec- but oxycarbonyl, tert- butoxycarbonyl,

- ?lrl)(r)]:éyga;gog?/bﬁg‘gf%laﬁ%xa%gg Yof R o bty Eichizmne Haveg éﬁﬁ?ﬁ%@éi X
N- i : Lke), . (18): i-Ci6
B Ry oar barpyriiong Hedt BREAPY oCAPRRT io SR Hifpd nERE 4 pOSIHOR By B¢
N, N-di propyl cgibapreypreséhtedibyl thé forniide) -NReRht WhRetdili @achRe adripsh 1

substituent is 1 to 6, referably 1 to 3, and the substitution position may
be any plPace the mwamngtd%énsdtmhqveuzs prefexablesand especialdy apliemyligrens of Rg

and Rf utilized.in.th [0 of .the formula: 5 -NRgRh wherein and Rh
have t he sane“ﬂ’éﬁhilﬁﬁ‘gb%étf‘\%ﬁéﬁtétﬁfg@oﬁ’sn% g%@@PWL}%RFeW%eEWIti%ni ch may
have a substi dﬁﬁﬁ]" I ¢ : ; s of "Cl.6
al kyl which mgy a\?e ﬂﬁ@%ﬁ%@% @gﬁ%ﬁ?@#ﬁcgﬁ%hﬁw gre t he sane
as Ti-e al kyl substituem(s) saleeted frohs thé geoup coddistingof <o ni €gls dpclddkghd Rf

descri bed above. Exanples of "Ca-e cyclopal kyl which my have a substituent”,
"C6-14 aryl whieh mayhayea substisuent, (i) a Ce n ayybwhighomay hayg 2h may have a

substityent” and ‘heterpcyclic gr T _rhepresented b re sane as
"Ca-e cycl oal ﬁ?ﬁsme@ﬁ’ ﬁﬂzah‘gvggﬁﬂi‘ﬁbé‘ml?‘aéﬂ?y ,La”%:@?/ﬁ"igg’%wném%‘?h may have
15 a substit ugRlrexy. &) 2€,25Hk i1 st i) ad0g
"heterocyclic g%%ng’%pgégent% vt‘)’ymReﬂlddggycarli bggugggve. ﬁEi%@rrpo‘lt’%g o?s "C3-6
cydoal kyl whi alkoxyycarhorylmminusisipreferable.” @@spetially, a phenyl group

substituted at its 4-position by a C16 alkoxyamino-carbonylamino (e.g. 4-

methoxyaminocarbonylaminophenyl, 4-
15 ethoxyaminocarbonylaminophenyl, and the like) is more preferable.

p is preferably 1. And q is preferably 1.

Salts of Compound (A) are preferably physiologically acceptable
acid addition salts. Such salts include, for example, salts with inorganic
acids (e.g., hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid,

20 phosphoric acid), salts with organic acids (e.g., formic acid, acetic acid,
trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, maleic acid,
citric acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, etc.), and the like. When
Compound (A) has an acidic group, it may form a physiologically

25 acceptable salt with an inorganic base (e.g., alkali metals and alkaline
earth metals such as sodium, potassium, calcium and magnesium,
ammonia, and the like) or an organic base (e.g., trimethylamine,
triethylamine, pyridine, picoline, ethanolamine, diethanolamine,
triethanolamine, dicyclohexylamine, N,N’-dibenzylethylenediamine, and

30 thelike).

Compound (A) can be produced by the method described in JP-A-9-
169768 (WO 96/24597) and JP-A-2001-278884 (WO 00/56739) and its



aryl which may have a substituent” and "C7.20 aral kyl which may have a
substituent” of "carbanoyl which may have 1 or 2 substituent(s) selected 20
fromthe group consisting of (i) a Cs-e cydoal kyl which nay have a
substituent, (ii) a Ce-14 aryl which nmay have a substituent, (iii) a C7-20
aral kyl which may have a substituent, (iv) €8 hydroxy, (v) a C -e al koxy

whi ch may have a substituent and (vi) a G -e”al koxy-carbonyl which may have
a substituent” represented by Rg are the sane as Ts-6 cycl oal kyl 25 which
may have a subsanalegaus methbedi4 aryl which may have a substituent” and "C7

Exanpl €5 of " Ti -6 al KORPRAPA ol drch hyBERle: ¢ onp Bl ate, oAb T e
may have 1 or 2 -} aeske : nsisting of (i)
a Cs-E; cycl oal ﬁiﬂ%&ﬁ%@&%ﬁgg a shg%% tuegffk,&e(l | ;agl@-aﬁ' aryl which may
have a substituent, Wheén Conpbuinl Gkislobtaisedcas aanidtave ofioptivally attiest

(iv) a hydgoxy, (v) a G-e al kox%/ whi ch may have substituent 46  and (vi)
a G .s al koxy- cew atigmisc it ¢azybe zesolved imtor t anddSyderms by they Rg are

met hoxy, et hoxy I OROX | SOP{ OpoOxY,. but gxy., isobutoxy, sec- butoxy,

t ert - but oxy, pe?ﬂ‘{}'fe&%f’,lyallé’i’%cgi&?soﬁﬁo?Eg&mgsaaml es of the substituent
of said "G .s al koxy ' ﬁ{?%?% skid ued’ TH S as the
substituent of "Cs gp%’i I ch may %g\%g@a substit 'enfq'" Jf‘eogfregemgt ed by Re
descri bed aboveCompound{Ororcd saltitheirdofanésns a conippund wiiei & edriverfed @ 3,

and the substitution pos@bi on.may be any place on which the substitution is
possi bl e. Exanpfempound A)nfithepresemiompengioncunder physiolegiealinonditiens or of
10 "carbappy! whigh may have 1 or 2 substituent(s) sel ectied fr.omthe group
const ot i nptot ( Mittha 2EAetiGH p 48 oy eRIER A antG 2t A0S e Uk In pe 5 o
C6-14 aryl whi BB : j ot i3 I ' y
have a substitﬁglnt, ?%Stﬁgeh%b?%@,’“ﬁ?’“éﬁ%h}% cg?%ﬁgaﬁ@ﬁﬁﬁg@ﬂ%&ﬂa
substituent anthg preéseat Gihventadik with oridation, reductiomplydwolesia, amdthe Likenf '

represented 15 by Rg is a group conprjsing conbining."C.s al kox ich m
ha\e e a w¥th gn enzym%; a c%mpoqlpnd whigh 1s convertgd to Compounci/ (X{n of the Y

present invention with gastric acid, etc. The prodrug for Compound (A)
15 may for example be a compound obtained by subjecting an amino group
in Compound (A) to an acylation, alkylation or phosphorylation (e.g., a
compound obtained by subjecting an amino group in Compound (A) or to
an eicosanoylation, alanylation, pentylaminocarbonylation, (5-methyl-2-
oxo-1,3-dioxolen-4-yl)methoxycarbonylation, tetrahydrofuranylation,
20 pyrrolidylmethylation, pivaloyloxymethylation and tert-butylation, etc.);
a compound obtained by subjecting a hydroxy group in Compound (A) to
an acylation, alkylation, phosphorylation or boration (e.g., a compound
obtained by subjecting an hydroxy in Compound (A) to an acetylation,
palmitoylation, propanoylation, pivaloylation, succinylation,
25 fumarylation, alanylation, dimethylaminomethylcarbonylation, etc.); a
compound obtained by subjecting a carboxy group in Compound (A) to an
esterification or amidation (e.g., a compound obtained by subjecting a
carboxyl group in compound (A) to an ethylesterification,
phenylesterification, carboxymethylesterification,
30 dimethylaminomethylesterification, pivaloyloxymethylesterification,
ethoxycarbonyloxyethylesterification, phthalidylesterification, (5-methyl-

2-0x0-1,3-dioxolen-4-yl)methylesterification,



substituent” as a substituent of "carbanoyl which may have a substituent™
represented by Rg above with carbonyl. Preferable exanples of Ra are an aryl
group which may have 1 to 5 substituent(s) selected fromthe group
consisting of 6) a halogen, G) a 20 nitro, (iii) a cyano, (iv) an am no,
(v) a carboxyl group which nmay be esterifj1 d or amdated, (vi) an

al kyl enedi oxy, (vii) an alkyl, (viii) an alkoxy, (ix) an alkylthio, (x) an
al kyl sul finyl and (xi) an a] kylsul fonyl,  Apong the phenyl which is
mono- or di - s%i?hw%lww{)anﬂ&r sterification an yngtfhﬁ@m&%% ﬁﬁn,d are
preferable. 25 ra I dhig- 1-

pyrrolidin-2- yT}fJ ﬁ?‘%‘l d%%1 |°GP1%§P é gi&ﬁghgiﬁaf %éﬁﬁ%y 61%%#%#%%?&-%?1)}1@1“1 of

1,2,5-triazol - fhe/predenit invéitiord by!a mlethéBkBbwar pér sy r i di n- 2-yl,
pyridin-4-yl. Anmong them pyridin-2-yl is preferable. Preferable exanple of
Rc is a group reprelamodiugywf Gempamdi(4) may alsRbrionswhishnisRenyetted a G- s

al kyl whi eh may hgye a su ituent or. (2), a. €C7-20. aral ky] ; is a s
iyl “Arang CHIRComBo R [ Srder e aloBical ERBSID, HER ASTBRES s A i s
al kyl which is #li‘ft}eit' ¢ z IQHF?M j ol S preferable.
Preferabl e exa(rlr% e ofdl&dqﬂyﬁﬁg\@ n\?\:hl C rrg‘ysqgl\?ggglo u stiotfluent. Anong
them phenyl gPhupmabésticals)’s Web 7| Debixth 6f Molecudes)qn163-198bPublished by

represented by the fornula -NIE&EZ: wherein each Rg and Rh has 5 the neaning
defined above, HIBOKAWASHOTEN{129%eci al |y, phenyl group which is

substituted at its 4-positi by a.gr0 represented by the - NHRg'
wherein Rg' is car béﬂ'ﬁmo‘\ﬂ‘f@ﬂ ‘ﬁ'ﬁ*j’ b%z}\?gglfdo&tg a‘é?ﬂ?g?i’%ffeﬁt 6’51; Wscg]lé!é@t ed from
t he groubOconsgﬁamg e. (i) a Cs.s cycloal kyl which nay have a substituent,
(i1i) a C6l1l4 aryl ch may have a 10 substituent, (iii) a C7-20 aral kyl
whi ch may have a subheiprasert, infeujionhy diepeinafter)descibed ahkmane détiaillbyray have
a substituent and (vi)., a Cl-6 . al koxy-carbonylam.no is preferable.
Especial |y, a P§aRsofdwiis nofdisited toethetoliomgng Referenceningmples; - 6
al koxyam no- CaEQQH%'l@é]‘P}%pﬁfaﬁon i‘fxamples and Experimental Examples.
1H-NMR spectra are determined with tetramethylsilane as the
15 jnternal standard, using the Varian GEMINI 200 (200 MHz)

spectrometer, the JEOL LAMBDA 300 (300 MHz) spectrometer or the

Bruker AM500 (500 MHz) spectrometer; all § values are shown in ppm.

Unless otherwise specifically indicated, “%” is by weight. Yield indicates

mol/mol%. The other symbols used herein have the following

20 definitions:

s : singlet
d : doublet
: triplet

dt : double triplet
25 m :multiplet
br :broad
AIBN : 2,2-azobisisobutyronitrile
DMF : N, N-dimethylformamide
NBS : N-bromosuccinimide
30 TFA : trifluoroacetic acid

THF :tetrahydrofuran

Me :methyl



met hoxyam nocar bonyl am nophenyl, 4 15 et hoxyam nocar bonyl am nophenyl, and
the like) is nore preferable. p is preferably 1. And q is preferably 1.
Salts of Conmpound (A) are preferably physiologically acceptable acid
addition salts. Such salts include, for exanple, salts with inorganic acids
(e.g., hydrochloric acid, hydrobromc acid,_pitric acid, sulfuric acid, 20
phosphoric acid), salts with organic acids % .g., formc acid, acetic acid,
trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, naleic acid,
citric acid, succiniBtacideth#dlic acid, methanesul fonic acid,
benzenesul foni ¢ aci dy, p-tol yenesul fonic acid, etc.), and the |Iike. Wen
Conpound (A) has an BB di cP§EBYL, it may forma physiol ogical ly 25

acceptable salt w thyag i E‘%ﬂaﬂﬂtgl Hﬁﬁ@tl{ﬁ-s?l ) alkali nmetals and al kaline
[

earth netals such as sodium potassium “cal ¢i um and nmagnesi um  anmoni a, and
the like) or an orgaMs bassethangsulférmylret hyl amine, triethyl ami ne,

pyridine, picoline, ethanolanm ne, diethanolam ne, triethanglam ne,

di cycl ohexyl ani ne, NIRe-tgrmepgomctempenatureindicatgs thegange framx @poutdapeund

A) can be prod by t he nmet;hod descrjbed, i.n,JP-A-9-. 169768 96/ 24597
St 5P A 2001 2550 Pt o B eyisiRed S Swafg Kasiiatve RACK oflacsaim,sor
A) maybe a hyd . g i i1 b
Emalohy)(;rate, ge%%%ﬁ%r%t@%ﬂ@?ﬁ%‘%sﬁ e%&ﬁ%@gﬁ& ?%}bélééltg%f aiyned as a
m xture of optikpdioxypebpyRellalssenhydrosgiproppglméthylesihilese 2900 vigthniahd t he
(R - and (S)-forns by the conventional optical resolution_ techniques.

Conpound (A) caexide ansblight siiqie aavdignhydiide vsed iy the follewing Raepaation is
It th f d ,whigh i d d (A) of th
resent | hgent | Bt ot STy BTe S gt RRr e SitntentS BRI, | encti on due

to an enzyne, a gastric acid, and the Ii ‘iaiﬂbltege living body, that is, a
conpound which is converted to Conpound (A) of

Reference Example 1
Production of ethyl 2-[(2,6-difluorobenzyl)(ethoxycarbonyl) amino]-5-(4-
{{[(methoxyamino)carbonyllamino}phenyl)-4-

15 [(methylamino)methyllthiophene-3-carboxylate

H o /T
N
/

0
0
0 / \ N)‘\O/\
S F

PN

F
To a solution of ethyl 4-(N-benzyl-N-methylaminomethyl)-2-[N-

(2,6-difluorobenzyl)-N-ethoxycarbonylamino]-5-[4-(3-
methoxyureido)phenyljthiophene-3-carboxylate (3.64 g, 5.47 mmol) in

20 ethanol (100 ml) were added 1N hydrochloric acid (8 ml) and 10 %
palladium-carbon (50 % wet, 1.82 g). The mixture was stirred vigorously
under hydrogen atmosphere for 6 hours. The catalyst was removed, and
the filtrate was neutralized with 1N sodium hydroxide solution. The
solvent was distilled off, and the residue was distributed between ethyl

25

acetate and water. The organic layer was washed with saturated brine

and dried over anhydrous magnesium sulfate. The solvent was distilled



the present invention with oxidation, reduction, hydrolysis, and the |ike
with an enzyne; a conpound which is converted to Conpound (A) of the
present invention with gastric acid, etc. The prodrug for Conpound (A) 15
may for exanple be a conpound obtained by subjecting an am no group in
Compound (A) to an acylation, alkylation or Ehosphoryl ation (e.g., a
conpound obt ai ned by subjecting an am no gr% p in Conpound (A) or to an
ei cosanoyl ati on, _al anyl atjion, pentyl am nocarbonyl ati on,%(tS- nmet hyl - 2

oxo- 1, 3 di oxol e?ffll_l%/i%l’r@_tdh'é?% @lafewyl ail‘lﬂl@rr_,esx@egﬁym ad}w@piHH'_sﬂiya |
Compound obt ai nEd B0k PSR CHs R BRioGukMaRRY S able b e Opothy - °
acyl ation, al ky(®i8en770hpapRellskaddwderdr boration (e.g., a conpound

obt ai ned by subjecting an h5 roxy 1 n Conmpound (A) to an acetyl ation,
pahni t oyl ati on, 1Kt €1a) 6n 1. 18 (33 oty Ut TchHz ut.83r(kRtt s 725Hz), 2.33

comound oot a néeee) & il b Bl T B, & Sl ddde. a0 -
car boxyl _ar oop 17 BehpbtRaZEp 16,4 2B R ot iR Al ol (i . A,

phenyl esteri i cgt jong eCAEPOXySRRY HEF'=E, .in%{Eﬁt?.GQ’(lFlgg%.eri ¢ication

di met hyl am nonet hyl esteri fi cation, prval oyl oXynet hy

et hoxycar bonyl oReférence Fxamplechit i on, phthal i dyl esterification, (5-nethyl-

2- 0xo- 1, 3-di oxol en-4-yl) nft hyl es& erification, ﬁés .

cycl ohexyl oxycaPsedyetzamhof ethyd 2 HR &sdiflnorehenawl) (ephoxycasboaylamino) 5444  t he

prosent | vent i SUEYGRAEIRACRRoAURBRIEE o P A BE ARG () ey

al so be one Wni9Hnéﬁ1ﬂmmmd]ﬁféthgl}'tmbﬁh€ﬁmmo%ﬂatunder a physi ol ogi cal
condition, such as those described in ' |YAKUH N no KAI HATSU ( Devel opnent

of Pharmaceuticals)", Vol.7, i gn of Mol ecules, p.163-198, Published by
H ROKAWA SHOTEN (1990). Co und may be ¢ abel }ird"w th an isotope (e.g.,
—N

3H, 14C, 35S)

/N ’
0
0 /\L/\
/O\N/IKN N 0
H o H
F

The compound obtained in Reference Example 1 (2.43 g, 4.21
mmol) was dissolved in DMF (20 ml), and N,N-diisopropylethylamine
15 (2.93 ml, 16.84 mmol) and 2-chloromethylpyridine hydrochloride (1.04 g,
6.32 mmol) were added thereto. The mixture was stirred at room
temperature for 24 hours, combinéd with saturated aqueous solution
of sodium hydrogen carbonate and extracted with ethyl acetate. The

organic layer was washed with saturated brine, dried over magnesium

20 sulfate and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent: ethyl acetate) to
give the title compound (2.34 g, 83 %) as yellow powders.

Reference Example 3
Production of 2-[(2,6-difluorobenzyl)(ethoxycarbonyl)amino}-5-(4-
25

{l(methoxyamino)carbonyllamino}phenyl)-4-{{methyl(pyridin-2-



10 and the like. The present invention is hereinafter described in nore
detail by neans of, but is not limted to, the foll owi ng Reference

Exanpl es, Exanples, Preparation Exanples and Experinmental Exanples. 1H NWR
spectra are determned with tetranethylsilane as the 15 internal standard,
using the Varian GEM NI 200 (200 MHz) spectroneter, the JEOL LAVBDA 300
(300 MHz) spectrometer or the Bruker AMBG® (500 MHz) spectroneter; all 6
val ues are shown in ppm Unless otherw se specifically indicated, "% is by
wei ght. Yield y]mbthaﬁaminnhhethylkﬁhidiﬁmm&earngyﬂid acidsed herein have the
followng 20 definitions: s : singlet d doublet t triplet dt : double

triplet 25 m: nultiplet \proad AIBN : 2, 2-azobisisobutyronitrile DWW
. N, N-di net hyl formam de NBS : onosuccfOpi mide 30 TFA : trifluoroacetic
add THE tetrahydrofuran »—etilyl Ph phenyl TBS :

tert-butyl dinmethyl silyl M : The term "room

tenperature” indicates the range from albputy\ 15 t 25C, but is not to be

construed as strictly limt@tive, &g ‘ t 0S€5 r starch, D-mannitol,
: 6‘/0':’71\

| .
F

N
To a solution of the compound obtained in Reference Example 2
(2.34 g, 3.5 mmol) in ethanol (40 ml) was added 2N sodium hydroxide
5 solution (8.75 ml), and the mixture was stirred at 50-60 °C for 14 hours.
The reaction mixture was cooled to room temperature and neutralized
with 1N hydrochloric acid. The solvent was distilled off and the
obtained residue was distributed between ethyl acetate and water. The
organic layer was washed with saturated brine and dried over
10 magnesium sulfate. The solvent was distilled off under reduced
pressure to give the title compound (2.06 g, 92 %) as pale yellow powders.
IH-NMR(CDCls) 6: 1.1-1.3 (3H, m), 2.28 (3H, s), 3.7-3.9 (2H, brm), 3.84
(3H, s), 3.91 (3H, s), 4.1-4.3 (2H, m), 5.07 2H, s), 6.7-6.85 CH, m), 7.15-
7.8 (10H, m), 8.5-8.6 (1H, m).
15 Reference Example 4
Production of methyl 6-(bromomethyl)nicotinate

= COMe

|

Br N
N

Methyl 6-methylnicotinate (1.05 g, 10 mmol) was dissolved in ethyl
acetate (50 ml), and NBS (3.56 g, 20 mmol) and AIBN (329 mg, 2 mmol)
20 were added thereto. The reaction mixture was stirred at 80 °C for 3
hours, combined with an aqueous solution of sodium hydrogen carbonate
and extracted with ethyl acetate. The organic layer was washed with

saturated brine, dried over magnesium sulfate and concentrated under



hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose 2910, titanium oxide
and light silicic acid anhydride used in the follow ng Preparation is 10
suited for standard of Pharnacopoeia, Fourteenth Edition. Exanples

Ref erence Exanple 1 Production of ethyl
2-[(2,6-dif|uorobenzyl)(ethoxycarbonyl)an1n@i-S-(4-

{[ (met hoxyam no) car bonyl ] am no) phenyl )-4- 1

T AR R i o 7
2,6-difl - ] - - . .
gret hoxlyur giocr:lg) S enirll% ?ﬁﬁf%‘%}%%ﬁgﬁgyg %% %tt?i gelpgx%%égz( is%) }i(} gln"'r?oﬁe Fﬁlezo

et hanol (100 mdoxﬂgbﬁnddﬂwnﬂg‘;‘ 28/ %) aghldbd n gaCamofBhohs caiflodAd %0
pal | adi um car bon 0 %wet, 1.82 %&The m xture was stirred vigorously

under hydrogen ¥ RCkbH5: 3.96 5),;Th68d21Hh19)sT.58dd H, abheh= 8,2 &tm, 8130
filtrate S ne alized w.t qd] ydr Qxi d olution. The solvent was
distill edm%ff, %: é‘hre‘fr—:e]s%dg@l&éi %irzﬁﬁbat t(id_‘ Egtﬁéim ethyl 25 acetate and
wat er. The or gap] ?ﬂﬁ hed with saturated brine and dried over
anhydr ous rragngigkﬁer#géfpg e. ]#%Z solvent was distilled 51 off under reduced
pressure. The rpsédiugiornst sthyl 22 Bodiflnorbbeniyl PN -eﬂl@d))?(dﬂibbnﬁdm‘ﬁﬁd -4-
Chemical ) chronmatography to give the title conpound (2.43 g, 77 % as
yel | ow powder s. INt#2tmnehongetyli- N-meatbylaninemethyl]-3:@-Hz) , 1.33 (3H, t, J =
7.2 Hz), 2.33 5 (3H,,s),,3.65 (2H, s 3..82 (5H, s), 4.16 (2H, q, J = 7.0
Hz), 4.24(2H, n@h?;!ﬂ)ti}z“?l?h‘i(ﬂ&;@'c(azhexbéﬁea.84 (2H t, J = 7.8 Hz),
7.1-7.35 (3H, m, 7.%0(2H,

10

F

A solution of 2N hydrochloride in diethyl ether (21 ml) and 10 %
palladium-carbon (50 % wet, 3.73 g) were added to a solution of ethyl 2-
[N-(2,6-difluorobenzyl)-N-ethoxycarbonylamino]-4-[N-(2-methoxyethyl)-
N-methylaminomethyl]-5-(4-nitrophenyl)thiophene-3-carboxylate (12.43

15 g) (JP-A-2001-278884, WO 00/56739) in ethanol (315 ml). The mixture
was stirred vigorously under hydrogen atmosphere for 1 hour. The
catalyst was removed, and the filtrate was neutralized with sodium
hydrogen carbonate solution. The solvent was distilled off, and the
residue was distributed between ethyl acetate and water. The organic

20 layer was washed with saturated brine and dried over anhydrous

magnesium sulfate. The solvent was distilled off under reduced
pressure. The residue was subjected to an NH-silica gel (Fuji Silysia

Chemical) chromatography to give the title compound (11.44 g) as an oil.

1H-NMR (CDCls) 8: 1.12-1.30 (3H, br), 2.05 (3H, s), 2.39 (2H, t, J = 6.3



d, J =8.6 H), 7.53 (2H, d, J = 8.6 Hz), 7.63 (1H, s). Reference Exanple 2
Production of ethyl 2-[(2,6-difluorobenzyl)(ethoxycarbonyl)am no)-5-(4- 10
{[ (et hoxyamni no) car bonyl ] am no) phenyl ) -4-{[ met hyl (pyri di n-2- yl met hyl)

am no) net hyl }t hi ophene- 3-carboxylate O r- NNO O ~s NOFHN H F The
conpound obtained in Reference Exanple 1 (3.43 g, 4.21 nmml) was dissolved
in DMF (20 m ), and N, N-diisopropylethylamne 15 (2.93 m, 16.84 nmmol) and

2-chl oronet hyl pyri di n ydrqochl or.ide (1. 04 : ) r dde her et o.
The m xture Z)st3i-é7 &ﬁa’g’%ﬂﬁw& € e?&%?&)if 55333%*%%521%5%‘@2% th
saturated aqu Ut o) ogdi y b { Xfragked with
et hyl acet at e@ﬁéf’@orga%ﬁcz)’l %}Qrﬂaggﬂ\%agﬁggw t%%ﬂsgjtjﬁfﬁe b%%;a&?ﬂ ed
over nagnesi uriz)) 6584 (2Met, e DAY N8LEQH, W)+ 8.6 8w W, 15 R.SOULEL, nihe
residue was purified by silica gel colum chromat ography (eluent: ethyl

gc]?t at e) tcl%x dﬁl/@gﬂglﬂgﬂl fﬁ%nﬁﬂ%dwz, 3406, 1300, %248<cyd| | ow powder s.
ef er enc a roduct j op o
2-[(2, 6- % fl uﬁ%ﬁﬁ%ﬁ?’(@ﬁ&gcar bonyl ) ami nol -5. (4- 25
o . . I W > L
i/l[ ﬁrerrfhyloi(g?nmno mgti]l Egﬁ?m‘%ﬂgﬂ 3-car%glf<b}1% Flg? gyﬁsg{df\%ﬂgﬁﬁ ﬁ] 81—!5 (i40N SNO
F {{(methoxyamino)carbonyl]lamino}phenyD)-4-{[(2-

methoxyethyl)(methyl)amino]methyl}-3-thiophenecarboxylate
—0

L_W

N COOEt

/
&7~ COOE

0 F
O_N)\—N
s~y H F

10 N-ethyldiisopropylamine (3.06 ml) was added to a solution of the
compound obtained in Reference Example 5 (4.89 g) in dichloromethane
(113 mD) under ice cooling, and the mixture was stirred. N,N’-
carbonyldiimidazole (2.82 g) was added to the mixture under ice cooling.

The reaction mixture was warmed to room temperature and stirred for 67

15 hours. The reaction mixture was cooled under ice cooling, and O-
methylhydroxyamine hydrochloride (7.26 g) and N-ethyldiisopropylamine
(15.6 ml) were added thereto. The reaction mixture was warmed to room
temperature and stirred at room temperature for 19 hours. The reaction
mixture was distributed between chloroform and saturated aqueous

20

solution of sodium hydrogen carbonate, and extracted with chloroform.
The combined extract was washed with brine and dried over magnesium
sulfate. The solvent was distilled off under reduced pressure. The
residue was purified by silica gel column chromatography to give the title
compound (4.89 g) as a pale yellow caramelized product.

25 1H-NMR (CDCls) &: 1.19 (3H, brs), 1.30 (3H, t, J = 6.9 Hz), 2.04 (3H, 9),
2.40 (2H, t, J = 6.0 Hz), 3.27 (3H, s), 3.33 (2H, t, J = 6.0 Hz), 3.60 (2H, s),
3.81 (3H, s), 4.13-4.24 (4H, m), 5.00 2H, s), 6.84 @H, t, J = 7.8 Hz), 7.19-



N NF 6 To a solution of the conpound obtained in Reference Exanple 2 (2.34
g, 3.5 mol) in ethanol (40 m) was added 2N sodi um hydroxi de 5 solution
(8.75 m), and the m xture was stirred at 50-60 C for 14 hours. The
reaction mxture was cooled to roomtenperature and neutralized wth 1N
hydrochloric acid. The solvent was distillge off and the obtained residue
was distributed between ethyl acetate and water. The organic |ayer was

washed with sa [ riced r I ym sol vent
has disti 1 1ed o0 (e TG S2H. % Ear B PR ER AL U B tEEe 2. o6
g, 92 % as pake yellow powders. 1H NVR(CDCh) 8: 1.1-1.3 (3H, m, 2.28 (3H,
s), 3.7-3.9 (2H, brrr%“, 3.84 (3H, s), 3.91 (3H, s), 4.1-4.3 (2H, m, 5.07
(2H, s), 6.7-cIRZKBrN 17)7, 159051528 31471H408) 13045u82.6 (1H, n). 15 Reference

Exanpl e 4 Prodyct.i on of, net hyl_ 6-(brononet hyl)nicotinate COZMe Br N
Met hyl 6- net hyﬁﬁ#“c"&flfzﬁ;"@n{@?& g, 10 nmmol) was dissolved in ethyl acetate

(50 1) " 8nd NBS, 456 6 240, SRR oAMboAL B AZ5: Mon? AR BYgter  added

thereto. The re lon mxturé was stirr hour s, conbi ned

with an aqueouQ(m@thﬁjygmmfo)@ﬁbuy]]ﬁuﬂﬁ@]gm@ng@{-lﬁd[(gte and extracted with
shed w

ethyl acetate. The organic |ayer was wa h saturated brine, dried
over magnesi unmethexyethyhfmethdsaminalowthybicd-thipphesgcadoxplicacid e. The

residue was purified by silpca gel colum chronmatography (eluent: ethyl

acetate/ hexane = 1/4) to give_the title conpound (682 ng, 28 % as an
or ange anor phous conpound. V\ﬂ-\\_l{NNR(CDCQ}:| 5: 3.96 (3H, s), 4.58 (2H, s), 7.53
(1H, d, J = 8.2 Hz), 8.30 5 (2H, \dd©9°H 1.8, 8.2 Hz), 9.17 (1H, d, J = 1.8
He). [ X, .cooEt

s N

Cj\_ F
N

An aqueous solution of 2N sodium hydroxide (18.9 ml) was added
10 to a solution of the compound obtained in Reference Example 6 (4.81 g) in
ethanol (114 ml), and the mixture was stirred at 60 °C for 5 hours. The
reaction mixture was warmed to room temperature and combined with
IN hydrochloric acid (37.8 ml). The solvent was distilled off. The
residue was dissolved in ethanol and toluene, and the solvent was
15 distilled off. The residue was combined with anhydrous ethanol (30 ml),
and the inorganic products were filtered off. The filtrate was
concentrated to dryness. The obtained residue was fined by anhydrous
ether, collected by filtration and dried to give the title compound (4.43 g).
IH-NMR (CDCls) 6: 1.17 (3H, brs), 2.45 (3H, s), 2.81 (2H, brs), 3.28 (3H,
20 5),3.55(2H, t, J = 4.8 Hyz), 3.82 (3H, s), 3.92 (2H, ), 4.10-4.35 (2H, m),
5.06 (2H, s), 6.82 2H, t, J = 7.8 Hz), 7.16 (2H, d, J = 8.4 Hz), 7.22-7.35
(1H, m), 7.60 (2H, d, J = 8.4 Hz), 8.00-8.50 (2H, bx).
IR (KBr): 1713, 1605, 1528, 1472, 1408 cm!.
Reference Example 8
25 Production of 4-(1-hydroxy-1-methylethyl)aniline (1) and 4-(1-methoxy-1-
methylethylaniline (2)



Ref erence Exanple 5 Production of ethyl

2-[N-(2,6-di fl uorobenzyl)-N-et hoxycar bonyl am no] - 4-

[ N- (2- met hoxyet hyl ) - N- net hyl am nonet hyl ] -5-(4-

am nophenyl ) t hi ophene- 3-car boxylate MO N CO2Et H3C 10 S N~CO2Et F HZN F
A solution of 2N hydrochloride in diethyl her (21 m) and 10 %

pal | adi um carbon (50 % wet, 3.73 g) were added to a solution of ethyl 2-
[N-(2,6- difluorobenzyl ) N- e thoxycar bonyl am noj -4- [N (2-nethoxyethyl)-

N- et hyI am nomet hyl 1,- pheng| &'t Rhépe- 3- carboxyl ate (12.43 15 g)
(JP- A-2001- 278884, 00 73H|n thanol/(3i5umel ). The nixture was
stirred vigorously under hydrogen atnosphere for 1 hour. The catalyst was

removed, and the fil t rat e(Mas neutralized2with sodium hydrogen carbonate
solution. The solve distilled off

bet ween et hyl aceta 9 “Rﬁ%‘éﬁfzm%hﬂr%é r}glzz’g?lﬁgyﬁsé due e h(gd)sgjl but ed
sat ur at ed brlnﬁ1 Qnglrd qngvv%s%ﬁx&rsOﬁHaEﬁ%?gwmﬂdﬁ@g] {{QgeSOI vent was

distilled off pr ess e residue was 's to an

NHsilica gel ﬁﬂuures‘wbysnﬁremaacn dm%c diphapdort o houys tThetitle
conpound 11 44 g) as an oil. 'H NWR 13) 5: 1.12-1.30 (3H, br), 2.05

(3H, s), lyst was filtered off, anﬂ)thesﬁlmate 3vas eoncestted $pidryness. = 6. 3
). 389 0] el iay ool ARty il e s 22
(1236 d, ] 38 o 1 Z%ﬂfﬁﬁat %p%i @?Je% té;t‘herﬂlg%])((!@ﬁ)g elveht hehkBalrethgPo. 1472,
acetate 9/1 to 1/4) to give 4-(1- hydroxy 1-methylethylaniline (1) (1.0 g)
and 4-(1-methoxy-1-methylethyl)aniline (2) (0.35 g).
10 4-(1-hydroxy-1-methylethyl)aniline (1)
1H-NMR (CDCls) &: 1.45 (1H, s), 1.55 (6H, s), 3.64 (2H, brs), 6.66 (2H, d, J
=8.8 Hz), 7.28 (2H, d, J = 8.8 Hz).
IR (KBr): 3335, 2975, 1613, 1516, 1256 cm.
4-(1-methoxy-1-methylethyl)aniline (2)
15 IH-NMR (CDCls) 5: 1.49 (6H, s), 3.03 (3H, s), 3.64 (2H, brs), 6.67 2H, d, J
=8.7Hz), 7.20 (2H, d, J = 8.7 Hz).
IR (KBr): 2978, 1630, 1613, 1518, 1358, 1264 cm'!.
Reference Example 9
Production of 3-methoxy-6-methyl-2-nitropyridine
MeO

20 ON 9
Me
Potassium carbonate (4.15 g) and methyl iodide (2.80 ml) were

added to a solution of 6-methyl-2-nitro-3-hydroxypyridine (4.63 g) in

DMF (120 ml), and the mixture was stirred at room temperature for 14

hours. The reaction mixture was distributed between ethylacetate and
25 water. The organic layer was washed with saturated brine and dried
over anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure, and the residue was recrystallized from ethyl

acetate/hexane to give the title compound (3.94 g) as needle crystals.



Production of ethyl 2-[(2,6-difluorobenzyl) (ethoxycarbonyl)am no]-5-(4-

{[ (met hoxyam no) car bonyl ] am no} phenyl )-4-{[ (2 -

met hoxyet hyl ) (et hyl ) ami no] net hyl }-3 -t hi ophenecarboxylate -o H N COCEt
NOOOEt O~ , FONHF/ H10 Nethyldiisopropylamne (3.06 m) was added
to a solution of the conpound obtained i ef erence Exanple 5 (4.89 g) in
di chl oronethane (113 ml) under ice cooli r“n'z; and the m xture was stirred.

N, N carbonyl di i m_dazol e . 82 was added to the mi xture under ice

Co0l i ng. - The. HERMTLICRCIH &b GHheomB 8 GH D Bt bl & S, 7rdded
for 67 15 hou he_r i\on m xture was cool ed under ice cooling, and O
nmet hyl hydroxya{ﬁiﬁ JH@HI’%@HQH de (7.26 g) and N-ethyldiisopropylamne (15.6
m) were addedIRk'KB‘?):OI54-EhQ4BQa‘f§$Pnlla‘USthWSQ c\@s warmed to room tenperature
and stirred at" roomtenpefature for 19 hours. The reaction mixture was

di stribut ed beRefegenchEaaniplem0and sat ur at ed aqueous 20 sol ution of sodi um
hydr ogen garbonate, and extracted wth chloroform_ _ The conbi ned extract was
washed wi Th brPrductiondef Zzaminer3-methexy-Grmethylpytidinghe sol vent was
distilled off under rgdgced pressure. The residue was purified by silica
gel colum chromat ogr ap to give the title conpound (4.89 g) as a pale

yel | ow caraneli zed ﬂzr 25 1HNWR (CDCl's) 5: 1.19 (3H, brs), 1.30 (3H,

t, J =6.9 H), 2.0 , 2.40 (2H, t, J =6.0 Hz), 3.27 (3H, s), 3.33
(2H, t, J = 6.0 Hz), 3.60 H s), 3.81 (3H s), 4.13-4.24 (4H, m, 5.00
(2H, s), 6.84 (2H, t, J = 7.8 Hz), 7.19 55 7.29 (2H m, 7.36 (2H, d, J =
8.7 Hz), 7.50 (2H, B amclugon ofBymeth@y-¢-methyd)2-nitropyridine (3.85 g) in

ethanol (91.6 m]) was added 10 % palladium-carbon (50 % wet, 0.96 g),
and the mixture was stirred under hydrogen atmosphere for 2 hours.

10 The catalyst was filtered off, and the filtrate was concentrated to dryness.

The residue was recrystallized from ethyl acetate/hexane to give the title
compound (2.89 g).
IH-NMR (CDCls) §: 2.32 (3H, s), 3.81 (3H, s), 4.61 (2H, s), 6.44 (1H, d, J =
8.4 Hz),6.81 (1H, d, J =8.4 Hz).
15 IR (KBr): 1624, 1576, 1480, 1439, 1258 cm!.
Reference Example 11
Production of 2-amino-3-hydroxy-6-methylpyridine
HO

HoN \ 4
Me
The similar reaction as described in Reference Example 10 by
20 using 6-methyl-2-nitro-3-hydroxypyridine (4.63 g) gave the title
compound (2.81 g) as crystalline powders.
1H-NMR (DMSO-de) §: 2.14 (3H, s), 5.29 (2H, s), 6.20 (1H, d, J = 7.5 Ha),
6.70 (1H, d, J = 7.5 Hz), 9.09 (1H, s).
Reference Example 12
23 Production of 3-methoxy-2-nitropyridine
MeO

O_N—\
\—7



IR (KBr): 1717, 1590, 1528, 1472, 1408, 1304 cm 1. Reference Exanple 7 5
Production of 2-[(2,6-difluorobenzyl)(ethoxycarbonyl)am no]-5-(4-

1[ (met hoxyam no) car bonyl ] am no} phenyl ) - 4- 1] ( 2-

met hoxyet hyl ) (et hyl ) ami no] net hyl } - 3-t hi ophenecar boxylic acid -0 N COON
N.OOOEt O~/ F ONH F - H An aqueous soldgion of 2N sodi um hydroxide (18.9
m) was added 10 to a solution of the corrpound obtai ned in Reference

For 5 hour s, The. r CReHBNAREeaLAEA AResERREA TS SotBtnnce SHpUREIE) YRR
combined wi th o4iefY YRR HridHATIPH), %dﬂhésm%@a&%\é%@(e YRR Aol | || Ed

off. The residue was and t ol uene d the vent was

15 distilled offethyhindids (4168 mbgaverthertitle mmboanm(ara)g)sasacmmainu(eso m),
and the inorganic products were filtered off. The filtrate was concentrated
to dryness. ThROWBeES-ned resi due was fined by anhydrous ether, collect ed by

filtrati dgr i I

:1.17 (3N " br NSt (Eps: 3Wo (4, 9, nBR7 S 2t 45, Sbo- Széf‘é?ﬁ%ss (2H
t, J = 4.8 Hz) IR%K@%)(fdm Sa1)53731930(1?drzla2 81)36441?395%1135 (24 m, 5.06 (2H,
s), 682(2H t, , 7.22-7.35 (1H m,
7.60 (2H, d, JReféi‘eAcé-E)canﬂ)l@a& 50 (2H br) IR (KBr) 1713, 1605, 1528,
1472, 1408 cm% Refere ce Exa ﬁ 25 Prqduction of

4-(1- hydr oxy- | ﬁ‘iéi PXW €l - met hoxy- 1 - net hyl et hyl)
aniline (2) 56 HZN/ng H2N/ V‘é

)
2 \N/

10 The similar reaction as described in Reference Example 10 by
using 3-methoxy-2-nitropyridine (7.5 g) gave the title compound (5.42 g)
as crystalline powders.
1H-NMR (CDCls) §: 3.84 (3H, s), 4.65 (2H, brs), 6.62 (1H, d, J = 5.0 Hz,
7.6 Hz), 6.90 (1H, dd, J = 1.4 Hz, 7.6 Hz), 7.66 (1H, dd, J = 1.4 Hz, 5.0

15 Hz).

IR (KBr): 3443, 3142, 1634, 1601, 1570, 1483, 1460, 1441 cm'!.

Example 1

Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-

difluorobenzyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-tetrahydrothieno[2,3-

dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

N (@) = |
N— S
0

N~ O
F

20



(1) (2) To a solution of 2-nethyl-2-(4-nitrophenyl)-2-propanol (2.0 g) in
nmet hanol (55 m ) was added 5 % pl ati num carbon (0.3 g), and the m xture was
stirred under hydrogen atnosphere for 4 hours. The 5 catalyst was filtered
off, and the filtrate was concentrated to dryness. The obtai ned residue was
purified by am nopropylsilica gel colum omat ogr aphy (Fuji Silysia

Chem cal) (120 g; el uent hexane/ ethyl acetdate 9/1to 1/4) to give

A~ (1 mothoxy- L. met oS Gopp ntd (165 38y 0 BgnoD) and diethy]
(o 9). 3 ba (ORPOMbEPHAINaq B, &b shiets Aadd 1 n fojtfioh a5 °°

Hz) . IR (KBr): p3agpl-Nethidth F&ﬁﬁloﬂ%) Qq@(Qm&ﬂuorobenzyl) N-
4- (1- met hoxy- 1- net erthyIL}r;ullne ) 15 I H- NVR (CDCl %l 5: 1.49 (6H, s),

g (;3 Hg 3H, Is) thlﬁﬂxy(cabboby 0118)167[4( Qaﬁmethoziyugeléo)?gfpy ]tquhe@fzrs d, J =
Exarrpl)e 9 Pr f)g&re%bwsiw %mt@o&ﬁl 36%@ ng% @migmﬁ&r&e (yieobiaBN -

P

S0l utton of 6. Wef) S DARF 430380, 44 the AIEhEE wets Hﬁ”at%&&oﬁ%%tﬁn%

and the m xtur gomgdayisi I Mié Fdactio@NiRe wWddédinbidiedlvithnéuditm H{@rdgeact i on
m xture was distributed between ethylacetate and 25 water. The organic | ayer

was washed wi t lcathonatetsedution raeldaextrdcheddmthv&thyhabgt@musTbe@nraanmdBYen e.
The sol vent was di Stlilﬁgm f und educed pressure,.and the resjdue was
I

recrystal | i zed W3R8 dried yer maegesiin sulfate pad comsentiated. 9
9) as nead e Crys{ali3dundd pressure. The residue was purified by silica gel column

chromatography (eluent: ethyl acetate) to give an amide compound. The

-
et

obtained amide compound was dissolved in methanol (40 ml), and sodium
methoxide (2.03 mg, 37.6 mmol) was added thereto. The reaction
mixture was stirred at room temperature for 5 hours, concentrated,

15 neutralized with 1N hydrochloric acid and extracted with ethyl acetate.
The organic layer was washed with brine, dried over magnesium sulfate
and concentrated under reduced pressure. The residue was purified by
NH-silica gel column chromatography (Fuji Silysia Chemical) (eluent:
ethyl acetate) to give the title compound (1.59 g, 63 %) as a pale yellow

20 amorphous compound.

1H-NMR(CDCls) 8: 2.05 (3H, s), 3.56 (2H, s), 3.82 (3H, s), 3.89 (2H, s),
5.34 (2H, brs), 6.91 2H, t, J = 8.0 Hz), 7.1-7.45 (9H, m), 7.56 (2H, d, J =
8.8 Hz), 7.65 (1H, s), 7.75 (2H, d, J = 8.8 Hz), 7.91 (1H, dt, J = 2.0, 7.7
Hz), 8.7-8.75 (1H, m).

25 Elemental analysis for CasH3oF2NsO4S:
Calced.: C, 62.86; H, 4.52; N, 12.57.
Found : C, 62.72; H, 4.31; N, 12.40.
mp 179-182 °C
Reference Example 14

30 Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methylamino)methyl)-2,4-
dioxo-3-(2-pyridinyl)-1,2,3,4-tetrahydrothieno{2,3-d]pyrimidin-6-
yDphenyl)-N’-methoxyurea



“"HHNMR (CDCls) S: 2.54 (3H, s), 3.95 (3H, s), 7.37 (1H, d, J = 8.8 Hz), 7.44
(1H, d, J =8.8 Hz). IR (KBr): 1541, 1489, 1381, 1308, 1289 cm'. Reference
Exanpl e 10 Production of 2-am no- 3-net hoxy-6-met hyl pyridine MO H2ZN N M

To a solution of 3-nethoxy-6-nmethyl-2-nitropyridine (3.85 g) in ethanol
(91.6 m) was added 10 % pal | adi um car bon éSO %wet, 0.96 g), and the

m xture was stirred under hydrogen atnosph e for 2 hours. 10 The cat al yst
was filtered off, and the filtrate was concentrated to dryness. The residue
was recrystallized fromethyl acetatl/ hexane to give the title conpound
(2.89 g). 'HNWR (CDA's) 5: 2.32 (3kHN<s), 6 81 s), 4.61 (2H, s), 6.44
(1H, d, J = 8.4 Hz), 6.81 (1H, d, J 8.4 Hz).\15]IR(KBr) 1624, 1576,
1480, 1439, 1258 cm 1. Ref en Y
2- am no- 3- hydr oxy- 6- net hifl py¥ ' ¥N NJMe The simlar reaction as
described in Reference EN l e 3 30 UNNJ0

6-rrethy|-2-nitro-3-lM6 xypﬂldl ne (4 63 g)| gage the title conmpound (2.81 g)
as crystalline powders. 'H NVR (DMSO ds) 6: 4 (3H, s), 5.29 (2H, s), 6.20
(1H, d, J =7.5 Hz), 6.70 (1H, d, J = 7.5 N .09 (1H, s). Reference
Exanpl e 12 25 Production of 3-nethoxy-2-nitr di ne

To a solution of the compound obtained in Example 1 (1.59 g, 2.38
mmol) in ethanol (40 m1) were added 1N hydrochloric acid (7 ml) and
10 % palladium-carbon (50 % wet, 0.63 g), and the mixture was stirred
vigorously under hydrogen atmosphere for 20 hours. The catalyst was
removed, and the filtrate was neutralized with 1N sodium hydroxide
solution. The solvent was distilled off. The residue was distributed
between ethyl acetate and water, and the organic layer was washed with
saturated brine and dried over anhydrous magnesium sulfate. The
10 solvent was distilled off, and the obtained powders were washed with
diethyl ether to give the title compound (980 mg, 71 %) as pale yellow
powders.
IH-NMR(CDCls) 8: 2.34 (3H, ), 3.78 (2H, s), 3.82 (2H, s), 5.38 (2H, brs),
6.92 (2H, t, J = 8.2 Hz), 7.2-7.8 (9H, m), 7.92 (1H, dt, J = 1.8 Hz, 7.6 Ha2),
15 872 (1H, d, J = 4.8 H2).
Example 2
Production of N-{2-[{[1-(2,6-difluorobenzyD)-6-(4-
{{(methoxyamino)carbonyl]amino}phenyl)-2,4-dioxo-3-(2-pyridinyD)-
1,2,3,4-tetrahydrothienol2,3-dlpyrimidin-5-
20 yllmethyl}(methyl)amino]ethyl}-N-methylsulfonamide



MeO 02N N 58 The simlar reaction as described in Reference Exanple 9 by
using 2-nitro-3-hydroxypyridine (7.0 g), potassium carbonate (6.91 g) and
nmet hyl iodide (4.67 m) gave the title conmpound (7.5 g) as crystalline
powders. 5 "H NWR (CDCla) 5: 3.99 (311, s), 7.54-7.56 (2H, m, 8.09-8.12
(1H, m. IR (KBr): 1601, 1537, 1530, 142 1364, 1275 cm'. Reference

Exanpl e 13 Production of 2-am no-3-nethoxypyridine MO HN N 10 The
simlar reaction as described in_Reference Exanple 10 by using

3- et hoxy-2-nitropyridine (7.5 pgave the title conmpound (5.42 g) as
crystalline powders. 'H NVR (CDBl 5: 3.84 (3H, s), 4.65 (2H, brs), 6.62
(1H, d, J =5.0 Hz, 7.6 Hz), ®9¢ (1H, dd, J = 1.4 Hz, 7.6 Hz), 7.66 (1H,
dd, J = 1.4 Hz, 5.0 15 Hz). IR ( ): 3443, 3142, 1634, 1601, 1570, 1483,
1460, 1441 cm 1. Exanple 1 Productipn of

N-(4-(5-((benzyl (et hyl ) am no) met hy R)6- @drf Iuorobenzyl )-2,4-di oxo-3-(2
-pyridinyl)-1, 2, 3,4-tetrz1_gydrohi ,
dl pyri m di n-6-yl) phenyl h N'N J X

N— SN0
MeO O F

2-(Methylamino)ethanol (0.14 g, 1.903 mmol) was dissolved in
THF(10 ml), and triethylamine (0.58 ml, 4.15 mmol) and
methanesulfonyl chloride (0.27 ml, 3.46 mmol) were added thereto. The
5 reaction mixture was stirred at room temperature for 1 hour. The
reaction mixture was combined with an aqueous solution of sodium
hydrogen carbonate and extracted with ethyl acetate. The water layer
was salted out and extracted with ethyl acetate. The combined organic
layer was dried over magnesium sulfate and concentrated under reduced
10 pressure to give a mesylate. A solution of the obtained mesylate, the
compound obtained in Reference Example 14 (200 mg, 0.346 mmol), N,N-
diisopropylethylamine (0.12 ml, 0.692 mmol) and potassium iodide (230
mg, 1.38 mmol) in DMF (8 ml) was stirred at 50-60 °C for 16 hours. The
reaction mixture was combined with an aqueous solution of sodium
15 hydrogen carbonate and extracted with ethyl acetate. The organic layer
was washed with brine, dried over magnesium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel column
chromatography (eluent: ethyl acetate/methanol = 80/1) and
recrystallized from dichloromethane/methanol/diethyl ether to give the
20 title compound (115 mg, 47 %) as pale yellow crystals.
IH-NMR(CDCls) 8: 2.11 (3H, s), 2.45-2.6 (2H, m), 2.70 (3H, s), 2.75 (3H,
s), 3.1-3.25 (2H, m), 3.80 (2H, s), 3.83 (3H, s), 5.36 (2H, brs), 6.93 2H, t, J
=8.2 Hz), 7.14 (1H, s), 7.2-7.6 (TH, m), 7.65 (1H, s), 7.85-7.95 (1H, m),



F 59 Ethyldiisopropylanmine (1.05 m, 6.02 mml) and di ethyl cyanophosphate
(0.86 mM, 5.64 mol) were added to a solution of 4-(N

benzyl - N- net hyl am nonet hyl )-2 -[N- (2, 6-di fl uorobenzyl)-N

et hoxycar bonyl am no] - 5-[ 4- (3 - net hoxyur ei do) phenyl ]t hi ophene-3 5 carboxylic
acid (2.40 g, 3.76 mmol) and 2-aminopyridipe (1.06 g, 11.28 nmmol) in DWVF
(20 M), and the m xture was stirred at roomtenperature for 3 days. The
reaction m xture 37 C i ngd wi t h sodi um hydrogen carbonate sol ution and
extracted vvithséi5\n,'\g1 5 The organic layer was washed with brine,

dried over mgmw,&ﬁ{?tﬁ ’ggﬁggg uﬁ:\ﬁ% 1196UnE8s —{]gap qd pressure. The

resi due was purif by st’l'ica romat ography (el Uent: ethyl

acetate) to gi Werdentdll ditalgsisifor Od:HEREN-(048230.8E140ani de conpound was
di ssol ved i n nethanol g40 m ), and sodium nethoxide (2.03 ng, 37.6 nmol)

was added t her Gadcd.The53ddet,ch7hi Nt 4883nas stirred at room tenperature for
5 hours, goncegtrate eyt rald. Lth 1IN hydrochloric acid and
extracted with 8?H9|'q%c%1?3€'gﬁf 4:#5\@?%;'0 | ayer was washed with brine,
dried over nagpgsigsIigyidcate and concentrated under reduced pressure. The

residue was purified by NHsilica gel colum chromatography (Fuji Silysia
Chem cal ) (el uBxhmplet3hyl acetate) to give the title conmpound (1.59 g, 63 %

o D C Y e, Baedudion of Motk -2 it ugiabengal o toasthyb2o@-onal L 3 - & 3:
M), 7.1-7.45 (9H .. 564 2H 8, 8. H7) o (7. 65. (.1 '27.75 (2H d,
ey Hz) | 7.W°P%?Y]§?tiyﬁ)("£m§‘.°g‘?‘e¢?ﬁ)'2r%%}°’§%3’-@'.1’?'%‘4’{‘5':,1)'fr%z.'&%'S 2 ot o

| ysisl1P imiei ' 7. Found :
SR i (o Ut s DAL D e
(=0

.
N O
7]

- Jg@

N~ N
N—ﬁN SN/&
F

! 0]
MeO O

F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 14 (200 mg, 0.346 mmol) and
1-(2-hydroxyethyl)-2-pyrrolidone (0.25 g, 1.903 mmol) gave the title
15 compound (97 mg, 41 %) as colorless crystals.
IH-NMR(CDCls) 5: 1.7-1.85 (2H, m), 2.17 (3H, s), 2.15-2.3 (2H, m), 2.5-2.6
(2H, m), 3.15 (2H, t, J = 7.0 Hz), 3.2-3.4 (2H, m), 3.76 (2H, s), 3.83 (3H, s),
5.36 (2H, brs), 6.93 (2H, t, J = 8.4 Hz), 7.16 (1H, s), 7.2-7.7 (8H, m), 7.85
7.95 (1H, m), 8.65-8.75 (1H, m).
20 IR (KBr): 1715, 1672, 1526, 1464, 1329, 1032, 783 cm'L.

Elemental analysis for CssHssFaN70sS 0.5H20

Calcd.: C, 58.44; H, 4.90; N, 14.03.

Found : C, 58.75; H, 4.98; N, 13.71.



30 Production of N-(4-(1-(2,6-difluorobenzyl)-5-((nethylam no)nethyl)-2,4-
di oxo-3-(2-pyridinyl)-1,2, 3, 4-tetrahydrothieno[ 2, 3-d] pyri m di n-6-

yl ) phenyl)-N -met hoxyurea 60 HNO HH/ I NN N-<\ NOMOpF F To a
solution of the conpound obtained in Exanple 1 (1.59 g, 2.38 mmol) in

et hanol (40 ml) were added I N hydrochloric gdd (7 M) and 10 %

pal I adi um carbon (50 % wet, 0.63 g), and tfd mixture was stirred 5

vi gorously under \}\édrmgﬁn at nosphere for 20 hours. The catal yst was renoved,
and the filtramP WM820d7Calized with I N sodi um hydroxi de solution. The

sol vent was di I”Igddp The residue was distributed between ethyl
acetate and wa the organi c | ayer was washed vmth saturated brine

and dried overpgmégﬁfugfma@@p(gjmtﬁﬂ%%&nz};b%ﬁl né hyI ent was distilled

of f, and the obtali ned powders were washed w et her to give the

title corrpoundpfﬁﬂ@yimeth}d)%mm)matlwl}réM diox gxymd:hﬁl)hl\(&(&m(:h) 5.2.34

(3H, s), H_.s 692 (2H, t, J =8.2

Hz) . 7.2-3.8 (éqq; érorg%l(ﬁﬁ dlwmgldmlfi Sﬁltileny Nimeth 0?5)5118872 (1H d, J
= 4.8 Hz). Exanple 2 Production of N-{2-[([1-(2, 6-difluorobenzyl)-6-(4-

{[ (met hoxyam no) car bonyl ] am n@gfphenyl)-2,4- dioxo-3-(2-pyridinyl)- 1, 2, 3,
4-tetr ahydrothien o [2, 3 -d] rilm' din-5 20

yl ] met hyl } (et hyl ) am no] et hyl } - TN e hyI sul fonam' de 61 O

/ |

MeO O

F

The compound obtained in Reference Example 14 (150 mg, 0.259

mmol) was dissolved in DMF (4 ml), and N,N-diisopropylethylamine (0.20

ml, 1.14 mmol) and 2-chloromethylpyridine hydrochloride (85 mg, 0.518
10 mmol) were added thereto. The reaction mixture was stirred at room

temperature for 1 hour, combined with an aqueous solution of sodium

hydrogen carbonate and extracted with ethyl acetate. The organic layer

was washed with brine, dried over magnesium sulfate and concentrated

under reduced pressure. The residue was purified by silica gel column
15 chromatography (eluent: ethyl acetate/methanol = 40/1), and

recrystallized from dichloromethane/methanol/diethyl ether to give the

title compound (70 mg, 40 %) as pale yellow crystals.

1H-NMR(CDCls) 5: 2.10 (3H, s), 3.70 (2H, s), 3.82 (3H, s), 3.96 (3H, s),

5.34 (2H, brs), 6.85-7.7 (14H, m), 7.85-7.95 (1H, m), 8.4-8.5 (1H, m), 8.65-
20 875 (1H, m).

IR (KBr): 1717, 1672, 1526, 1464, 1331, 1236, 1036, 772 cm'1.

Elemental analysis for CssH2sF2N704S 0.3H20 -

Calced.- C, 62.36; H, 4.58; N, 12.47.

Found : C; 62.22; H, 4.32; N, 12.57.



.S NI~ ONO HN/ I NN N- SNCO MOOF I~ F 2-(Mthylam no)ethanol
(0.14 g, 1.903 mmol) was dissolved in THF(10 m), and triethylamne (0.58
m, 4.15 nmmol) and nethanesul fonyl chloride (0.27 m, 3.46 mmol) were added
thereto. The reaction mxture was stirred at roomtenperature for 1 hour.
The reaction mxture was conbined with an ggueous sol ution of sodium

hydr ogen carbonate and extracted with ethyl acetate. The water |ayer was
salted out and ext ﬁﬁ_t d] {th ethyl acetate. The conbined organic |ayer was
dried over rragnE%HE: éﬁ“ﬂ A{@[e and concentrated under reduced 10 pressure to
give a nesyl atep ﬁngﬂlﬂglon of the obtained nesylate, the conmpound obt ai ned
I n Reference Exanp (200 ng, 0.346 mmol), N N- diisopropylethylam ne
(0.12 m, O. 692Pﬁmat1@ﬁdfDD(&@KWzyHm&h&BammﬂhneﬁlﬁBlm) in DVF (8

m) was stlrred at 50-60 C for 16 hours. The reaction m xture was conbi ned

with an aqueousdifbuarobenzyl)-3&thydraaathul) cdrdioseich3tstetnahydrothianeli2,& t h
et hyl acetate. or hed with brine, dried over

magnesi um gul faag’ym?‘%ghgéfﬁ&ﬁ%’m%% 0X¥YLedd pressure. The residue was
purified by sili ca gel col um onat ography (eluent: ethyl

acet at e/ net hanol = 80/1) and re f allized from

di chl or onet hane/ rret hanol / di et hy her to give the 20 title conpound (115
ng, 47 % as pale yellow crystals” 'HNMR(CDC13) 8: 2.11 (3H, s), 2.45-2.6
(2H, m), 2.70 (3H, s), 2.75 (3H, s)}N3, 5(2H, m, 3.80 (2H, s), 3.83
(3H, s), 5.36 (2H, brs), 6.93 (2H, t, .2 Hz),ohl4(1H, s), 7.2-7.6
(7H, m, 7.65 (1H s), 7.85-H 9 , N >

N—
MeO O F

Ethyldiisopropylamine (0.56 ml, 3.2 mmol) and
diethylcyanophosphate (0.46 ml, 3 mmol) were added to a solution of 4-
(N-benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-

10 ethoxycarbonylamino}-5-[4-(3-methoxyureido)phenyljthiophene-3-
carboxylic acid (1.28 g, 2 mmol) and 2-aminoethanol (183 mg, 3 mmol) in
DMF (12 ml), énd the mixture was stirred at room temperature for 3
days. The reaction mixture was combined with an aqueous solution of
sodium hydrogen carbonate, extracted with ethyl acetate, dried over

15 magnesium sulfate and concentrated under reduced pressure. The

residue was purified by NH-silica gel column chromatography (Fuji

Silysia Chemical) (eluent: ethyl acetate/methanol = 80/1) to give an

amide. The obtained amide was dissolved in methanol (20 ml), and

sodium methoxide (589 mg, 10.9 mmol) was added thereto. The reaction

20 mixture was stirred at 50-60 °C for 3 hours, concentrated under reduced

pressure, neutralized with 1N hydrochloric acid and extracted with ethyl
acetate. The extract was washed with brine, dried over magnesium
sulfate and concentrated under reduced pressure. The residue was

purified by silica gel column chromatography (eluent: ethyl acetate) and



62 8.65-8.75 (1H, m. IR (KBr): 1715, 1669, 1530, 1462, 1333, 1146, 1032,
781 cm1l. Elenental analysis for C32HBSF2N706S2 0.3H20 Calcd.: C, 53.44; H,
4.71; N, 13.63. Found - C, 53.76; H 4.75; N, 13.21. np 185-187 C Exanple
3 Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl (2-(2-oxo-1-
pyrrolidinyl)ethyl)am no)nethyl)-2,4-di oxo:3-(2-pyridinyl)-1,2,3,4- 10

t et rahydr ot hi eno[ 2, 3-dl pyri m di n- 6- yI)phen§/ )-N -nethoxyurea LN -0 H,NO N
N'N N~- SNO MO QO F. F The_simlar reaction_as escrlbed in Exarrple 2
by using the coegswstiadlized fiom dighloramethanelmethannlidiethyl sthentp giyedbs mol )

d 1-(2-hyd t hy| 0.25 g.  1.903, mol the title 15
22rrpouné| (9% :rﬁ)%??f‘%g%d @ﬂlo g:eggn@ é%?%ﬁ%EgssﬁE%%%}scoqé) ggvi 7- (13 8|5 ((ZEH
m, 2.17 (3H s NRMEE Cﬁ)SZttom;H %)528 §65((ZH Iﬂ)Bs’Blﬁ{@h 43 (3H 7 0
Hz) 3234(2H m, 3.76 (211, 3 (3H, s) brs),

(211, t, 8s)Y 3:9) (2H, 9)63(9Lm0 @H m)24 377(21er JM 5. 07Hs)55 ¥4 QZSH( S),—l,6 9@ '
5008 ;5 (i (BBt o 8 Hadbtandéath o) dop € '8 GeHlah 706 Cattod TN
14.03. Found _ 8(‘6 I'i;z%, ;%7#7‘(114[’ % N, 13.71. 63

IR (KBr): 1711, 1649, 1535, 1470, 1323, 1236, 1028, 785 cm'L.

Elemental analysis for Cs2H31F2NsOsS 0.5H20

Calced.: C, 59.62; H, 5.00; N, 10.86.

10 Found:C, 59.75; H, 4.81; N, 10.93.

Example 6

Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6- ,

difluorobenzyl)-2,4-dioxo-3-(2-(2H-1,2,3-triazol-2-yl)ethyl)-1,2,3,4-

tetrahydrothienol2,3-d]Jpyrimidin-6-yl)phenyD)-N’-methoxyurea (1)

QI

H Ny’
15 H N / | i N
N— SN0
MeO O F
F

Production of N-(4-(5-((benzyl(methyl)amino)methyD)-1-(2,6-
difluorobenzyl)-2,4-dioxo-3-(2-(1H-1,2,3-triazol- 1-yl)ethyD-1,2,3,4-
tetrahydrothieno[2,3-dJpyrimidin-6-yDphenyl)-N’-methoxyurea (2)



np 199-201'C. Exanple 4 Production of

N-(4-(1-(2,6-difluorobenzyl)-5-((nethyl(2-

pyri di nyl met hyl ) am no) net hyl ) - 2, 4- di oxo-3-(2-pyridinyl)-1,2,3,4- 5

t et rahydr ot hi eno[ 2, 3-dl pyri m di n-6-yl ) phenyl )-N -nmethoxyurea N NO/ Fi N

/"1 N'"N N~ NCOMOO F F The conpoun 6obtai ned in Reference Exanple 14

(150 ng, 0.259 mol) was dissolved in DMV (4 m), and

N, N-di i sopropyl ethylamne (0.20 mnm, 1.14 nmmol) and 2-chl oronet hyl pyri di ne

hydrochl ori de (85 ng, 0.518 Txol ) were added thereto. The reaction

m xture was stirred at roomtature for 1 hour, conmbined with an aqueous

sol ution of sodium hydrogen cakrjongte and extracted with ethyl acetate. The

organic layer was washed with bringj dri ed over gpesi um sul fate and

concentrated wunder reduced pressure. esi due purified by silica gel

colum 15 chronat ogr aphy (jgl ugmy {64 a‘t\Q//rN,\L%nol = 40/1), and

recrystallized from di cl orpga=s ‘ diethyl ether to give the

title conpound (70 ng,&_% al : ‘ dstals. "H- NMR(CDCL) 5: 2.10

(3H, s), 3.70 (2H, . 82~(3H, : - s), 5.34 (2H, brs), 6.85-7.7

(14H, m, 7.85-7.95”% . m< 8.4-8.5 (1H, |m, F8.65- 20 8.75 (1H, m. 1R

(KBr): 1717, 1672, 1526, 1464, 1331, 1236,\10 772 cur'. El enental

anal ysis for C341hJ2N704S 0. 3H20 Cal cd.: C, 6; H 4.58; N, 12.47. Found
C 62.22; H 4.32; N, 12.57. 64 np 165-

The similar reaction as described in Example 2 by using the
compound obtained in Example 5 (450 mg, 0.708 mmol) gave a mesylate.
A solution of the obtained mesylate, 1,2,3-triazole (148 mg, 2.12 mmol
> and potassium carbonate (294 mg, 2.12 mmol) in DMF (8 ml) was stirred
at room temperature for 18 hours, and at 50-60 °C for 3 hours. The
reaction mixture was combined with an aqueous solution of sodium
hydrogen carbonate and extracted with ethyl acetate. The organic layer
was washed with brine, dried over magnesium sulfate and concentrated
10 under reduced pressure. The residue was purified by silica gel column
chromatography (eluent: ethyl acetate) to give the title compound 2-yl
form (243 mg, 50 %) as a white amorphous compound. On the other
hand, the residue was recrystallized from
dichloromethane/methanol/diethyl ether to give the title compound 1-yl
15 form (177 mg, 36 %) as colorless crystals.
2-yl form (1)
IH-NMR (CDCls) 5: 2.04 (3H, s), 3.51 (2H, s), 3.82 (3H, s), 3.86 (2H, s),
457 (2H, t, J = 6.2 Hz), 4.81 (2H, t, J = 6.2 Hz), 5.28 (2H, s), 6.91 CH, t, J
= 8.4 Hz), 7.15-7.35 (6H, m), 7.46 (2H, s), 7.53 (2H, d, J = 8.6 Hz), 7.62
20 (1H, ), 7.70 (2H, t, J = 8.6 Hz), 7.75 (1H, ).
IR (KBr): 1705, 1663, 1530, 1472, 1323, 1034, 786 cm'L.
1-yl form (2)
IH-NMR (CDCls) &: 2.02 (3H, s), 3.52 (2H, s), 3.82 (3H, s), 3.85 (2H, s),
4.58 (2H, t, J = 6.4 Hz), 4.78 (2H, t, J = 6.4 Hz), 5.30 (2H, s), 6.92 (2H, t, J



Exanpl e 5 Production of N-(4-(5-((benzyl (methyl)am no)nethyl)-1-(2, 6-

di fl uor obenzyl) - 3- (2- hydr oxyet hyl ) - 2, 4-di oxo-1, 2, 3, 4-tetrahydrothieno[2,3- 5
d] pyri m di n-6-yl)phenyl)-N -methoxyurea / I \ ,NO HH/ I N-~OH I1VY - S
NCO MO O F | F Ethyldiisopropylamne (0.56 m, 3.2 mvol) and

di et hyl cyanophosphate (0.46 m, 3 nmol) were added to a solution of 4-
(N-benzyl - N- et hyl am nonet hyl )-2-[ N- (2, 6- df?1 uor obenzyl)-N 10

et hoxycar bonyl am no] - 5- [ 4- ( 3- met hoxyur ei do) phenyl 2 t hi ophene- 3- carboxylic

acid (1.28 g, Z&RdI2), P ALHn$n3Bha46TH( 193 7t (23 ndol F 8.8 HOVT.55:2.65 )
and the m xtur S\SLIJ, at Jo erature for 3 days. The reaction

m xture was coﬁ%ﬁﬁ@’a’ %63;1&311 ‘i\q{fég%&fzg;puti on of sodi um hydrogen carbonate,
extracted wt h%gt(kﬁr)ﬁ?ﬂf@tl%wdrlsgé, P‘Wé @ggﬁg@g,sqgglcﬁyi.f ate and

concentrated under reduced pressure ue’was purified by NHsilica

gel col um chr Blanegtainalysisifor CHyFNCi80181:Q (el uent: et hyl
acet ate/ met hanol = 80/1) to give an am de. The obtai ned am de was di ssol ved

in methandl (26aked.: Cap8.24s 5bi4:83 it A8:88le (589 ny, 10.9 mml) was added
thereto. The reacti,q L X3, Ur ) Lrred at 50-60 C for 3 hours,
concentrat ed uﬁggpdr'gﬁ@eg&’ g:jém lsiéét ralized wth 1IN hydrochloric acid
and extracted Eix | acetate. The extract was washed with brine, dried

over nmagnesium sulfate and concentrated under reduced pressure. The residue
was purified PyodudtiamofN-(4cE-(benzyllmeth yijaapiy niethybni (2,6t hyl acet at e)

and 65
difluorobenzyD)-2,4-dioxo-3-(2-(2H-tetrazol-2-yDethyD-1,2,3,4-
10 tetrazolothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea (1)

H N/\/N N/>
H N a8
N ST°N"TO
MeO 0o F
F

Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-2,4-dioxo-3-(2-(1H-tetrazol-1-yDethyl)-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yDphenyl)-N’-methoxyurea (2)

NN
15 N /J | i/\/ o
N— SN0
MeO 0] F
F

The similar reaction as described in Example 6 by using the



recrystallized from di chl oronet hane/ met hanol / di ethyl ether to give the
title conpound (511 ng, 74 % as colorless crystals. 'H NVR(CDCb) 8: 2.04

(3H, s),

2.5-2.65 (1H, nm), 3.58 (2H, s), 3.83 (3H, s), 3.91 (2H s),

3.9-4.0 (2H, ), 4.37 (2H, t, J = 5.0 Hz), 5.34 (2H, s), 6.92 5 (2H t,

8.2 Hz),

Hz), 7.6.7.7(1H, m. IR (KBr): 1711, 1649,

7.1-7.4 (7TH, m, 7.54 (2H, d, J :%§6 Hz), 7.66 (2H, d, J = 8.6

L i S TSP ]
Tty AR AR 80 OR s o 23

tetrahydr ot hi enghlﬁgaﬂgapowf%%i%h&;ﬁmds) nd.N OFEfHeosthek dhndl the 283idbeO N~

15 HN/ NN N~ -

F* F Production of

N- (4- ( 5- (( benzywasgpdwdored bpliathyldthed t¢ £1v& the title compound, 1-yl form, (34
di fl uor obegzyl) -2, 4-diioxo-3-(2-(1H1, 2, 3-triazol-1-yl)ethyl)-1, 2,3, 4-

t et r ahydr ot hi en8}&,3

b120WN S N0 MgQkufen )

1H-NMR(CDCl) 5: 2.02 (3H, s), 3.51 (2H, s), 3.83 (5H, s), 4.6-4.7 2H, m),
5.0-5.1 (2H, m), 5.28 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.12 (1H, s), 7.2-7.75
(11H, m), 8.38 (1H, s).
10 IR (KBr): 1705, 1663, 1530, 1472, 1323, 1236, 1032, 777 cm™..
1-yl form (2)
IH-NMR(CDCls) &: 2.01 (3H, s), 3.51 (2H, s), 3.83 (3H, s), 3.8-4.0 (2H, m),
4.6-4.7 (2H, m), 4.8-4.9 (2H, m), 5.30 (2H, s), 6.65-6.75 (1H, m), 6.85-7.0
(2H, m), 7.1-7.7 (11H, m), 8.68 (1H, s).
Example 8
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxyethyD-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

2.

15

~

H
N— S N’go
MeO O F

F

20 The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonylamino}-5-{4-(3-methoxyureido)phenyllthiophen-3-
carboxylic acid (1.21 g, 2 mmol) and 2-aminoethanol (0.18 ml, 3 mmol) to
give the title compound (302 mg, 25 %) as a pale yellow amorphous

J

35, 1470, 1323, 1236, 1028, 785

/ﬂ]%l? ﬁiYGﬂHWGCWIsfﬂﬁenyl )-N -nethoxyurea (2) 66 /1 \ N



The simlar reaction as described in Exanple 2 by using the conpound
obtained in Exanple 5 (450 ng, 0.708 nmol) gave a nesylate. A solution of

t he obtained nesylate, 1,2,3-triazole (148 ng, 2.12 nmml 5 and potassi um
carbonate (294 ng, 2.12 mol) in DMF (8 m) was stirred at roomtenperature
for 18 hours, and at 50-60 C for 3 hours. e reaction mxture was conbi ned
w th an aqueous sol ution of sodium hydrodég carbonate and extracted with

et hyl acetate. The organic |ayer was washed with brine, dried over
magnesi um sul f ¢AmBPeWRIdconcentrated 10 under reduced pressure. The residue

was purified b h h : catgte) to
bive the ti11 oTOMIERIEE) §2 1T RE Sh Ry O RoY <& 870 3,80 Gy, 858 ©
compound. On t t £

di gﬁl or onet hana?{rret hanoﬁg&gt%BF%Iﬁg? d%Jg %?ggHte&{e)ytalﬁ tez%ggrrp{u(gm H-z3)/1
form (177 mg, 5640@&93)06192(2]3133 dry8.0dz), 7214 (THr 8, (712-7135 Q¥R 0IDr53) 5:
2.04 (3H, 351 &_IzH 3.82 (3H, s), 3.86 (211, s), 4.57 (2H, t, J
6.2 Hz), )—62Hz) 5.28 (2H, s), 6.91 (2H, t, J = 8.4 Hz
7.15-7.35 (6HE%Z ég (2H, s), 7.53 (2H, d, J = 8.6 Hz), 7.62 20 (1H s
7.70 (2H, t, P® 7.75 (1H, s). IR (KBr): 1705, 1663, 1530, 1472,
1323, 1034, 78Brgdiction &N1(4f-(qF@(€ aiﬂa&duwﬁzgm(@ 6: 2.02 (3H, s), 3.52
(2H, s) 3.82 (3H, s), 5 (2 J = 6.4 Hz), 4.78 (2H, t,
J = 6.4 H), mmquhglp(metm)a(m)me;hwem diogo-3-@PH tetrazglidy, s),

A T e R W R

El enent al oanal 2F2N804S 0.8H20 Calcd.: C, 58.24; H 4.83; N,
15.98. Found %%@0’{3@{%5@3 4. 89 N, 15.65. Exanple 7

).
),

~NL 2
H R /| /Nt\\ N
N— STNT0
-0 O -
F

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-(1H-tetrazol-1-
yDethyl)-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-

15 methoxyurea (2)
oue

_N
H N | N
N— ST™N"TO
MeO O F



Production of N (4-(5-((benzyl (nmethyl)am no)nethyl)-1-(2, 6-

di fl uor obenzyl) -2, 4-di oxo-3-(2-(2Htetrazol -2-yl)ethyl)-1,2,3,4- 10
tetrazol ot hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl)-N -net hoxyurea (1) ~ 1 \
N=N HH N\
N-(4-(5-((benzyl (et hyl)am no) nmet hyl ) - 1-( S

di fl uorobenzyl) -2, 4-di oxo-3-(2-(1Htetrazol-1-yl)ethyl)-1, 2, 3, 4-

I NN N~- SNCO MOO F I F Producti on of

t et rahydr ot hi eno[ 2, 3-d] pyr.i m di n-6-yl ) phenyl)-N -net hoxyurea, (2 ~l\
NEN 15 N N~ - S NCbhe sumler reagtiomhas desanked e Exanue Ssbyjusing in
Exanple 6 b sing th . C nd t Q| I n ren Ex | e 63
Lol and T @rrRobtE obGinéd iR KrmeR € A me o H £ 1RG0 AmitRRr ol £

(234 nyg, 34
resi due was
(34 5 ng, 5
(3H s),

(2H,

s),

0 7t @nfdlP thSofth | ngly of
&1\7\132?562\@3’/7 I?}Ii et th/ etﬁg‘?ﬁto gi ve l%ﬂt?ezt)%lt?e E(ggpogn%,l 1)h(3ﬁ}:lld

%3-yhformal27 yeg, | 10960 mg sthite anibrphofis compbunds: NVR( CDCh)  8:

g.Slé.Z s), 3.83 (5H, s), 4.6-4.7 (2H, m), 5.0-5.1 (2H, m),
yform (H) =

10

15

20

= 8.2 Hz), 7.12 (1H s), 7.2-7.75
IH-NMR(CDCls) &: 2.10 (3H, brs), 2.55-2.65 (2H, m), 3.31 (3H, s), 3.4-3.5

(2H, m), 3.76 (2H, s), 3.82 (3H, s), 4.62 (2H, t, J = 5.8 Hz), 5.02 (2H, t, J =
5.8 Hz), 5.27 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.13 (1H, ), 7.25-7.4 (1H,
m), 7.5-7.65 (5H, m), 8.43 (1H, s).

1-yl form (2)

IH-NMR(CDCls) 6: 2.07 (3H, s), 2.55-2.65 (2H, m), 3.30 (3H, s), 3.4-3.5
(2H, m), 3.74 (2H, s), 3.82 (3H, s), 4.55-4.65 (2H, m), 4.8-4.9 (2H, m), 5.30
(2H, ), 6.93 (2H, t, J = 7.8 Hz), 7.10 (1H, s), 7.2-7.4 (1H, m), 7.5-7.65 (5H,
m), 8.69 (1H, s).

Example 10

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

methoxyethyl) (methyl)amino)methyl)-2,4-dioxo-3-(2-(2H-1,2,3-triazol-2-
yDethyD-1,2,3,4-tetrahydrothienol2,3-d]pyrimidin-6-yDphenyl)-N’-

methoxyurea )

o

H A~CNG /2
H N a2 i N
N STN"T0
MeO O F
F

The similar reaction as described in Reference Example 14 by
using the compound obtained in Example 6 (1-yl form) (200 mg, 0.291
mmol) gave de-benzyl-form (0.11 g, 63 %) as colorless powders. The

similar reaction as described in Example 4 by using the de-benzyl-form

, N O

, N O

6 ng,
rm

form
2.02
5.28



(11H, m, 8.38 (1H, s). 10 IR (KBr): 1705, 1663, 1530, 1472, 1323, 1236,
1032, 777 cml1l. 1-yl form(2) 1HNWMR(CDCIs) 5: 2.01 (3H, s), 3.51 (2H, s),
3.83 (3H, s), 3.8-4.0 (2H, m, 4.6-4.7 (2H, m, 4.8-4.9 (2H, m, 5.30 (2H,
s), 6-65.6.75 (1H, m), 6.85-7.0 (2H, m, 7.1-7.7 (11H, n), 8.68 (1H, s). 15
Exanpl e 8 Production of

N- (4- (1- (2, 6-di fl uorobenzyl) - 3-(2- hydroxyetlhyl )-5- (((2-

met hoxyet hyl ) (et hyf | ami no) net hyf -2, 4-dioxo-1,2, 3,4- tetrahydrothieno [2,
3-d] pyri mi di n-6-11 gp(maswmmwl)mdBoechlnmmetuyl)meﬂhwetherQ)mmNHQMF | F

20 The simlar reagction as cribed | e
benzyl - N et hy P& si'%’éﬁ ﬁ?@@#%@%?ﬁaﬁﬁo%gﬁmﬂrks% crystals

th bonyl Lt -3
acid 1121 g Wéﬂ%&m L 68001 % 6P LAREEN S8 PR aT (LT 0% s ©
title corrpounctztI%QZers 82151z%3 @5 (2’HP§) % 8/23(3141\’\‘5)3%5)(219& QP= 5.0 IR UD

1H-NI\/R(CD§:Ia) 8: 2,11 (3H, s), Hz). '3.30 (3H ;7 3
(2H t, 5. (8H—|zt)J%5$2H(z)5+5 2%12H3s)9649D(ZH1—It,Jﬁ=8211-139 720,14, 8), 2.25. 2
H

:nzz?;l? § 34;1 égH?féf(%Hm;“)gmg 9, %'%ﬁéggiith;l 14 (1H, s), 7.2-7.35 (1H,
(m(et h§/| )<(31m no@m%@gﬂwgoﬁ# %Q“[F(%;\Er t5§t raélol)

yl)ethyl)-1, 2,Galddt: €, 550041t Biognd 24,7312l pyri m di n- 6 yl ) phenyl)-N -
Found : C, 55.02; H, 4.85; N, 16.83.

. 46

10 Reference Example 15
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methylamino)methyl)-2 4-
dioxo-3-phenyl-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-
methoxyurea
F
15

The similar reaction as described in Reference Example 14 by
using 5-(N-benzyl-N-methylaminomethyl)-1-(2,6-difluorobenzyl)-6-[4-(3-
methoxyureido)phenyl]-3-phenylthieno[2,3-d]pyrimidin-2,4(1H, 3H)-
dione (6.68 g, 10 mmol) gave the title compound (5.52 g, 96 %) as white
powders.

20 1H-NMR(CDCls) &: 2.35 (3H, s), 3.76 (2H, s), 3.82 (3H, s), 5.37 (2H, s),
6.92 (2H, t, J = 8.2 Hz), 7.25-7.7 (12H, m).
Example 11
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2H-1,2,3-triazol-
2-yDethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydrothieno[2,3-
25 dlpyrimidin-6-yDpheny))-N’-methoxyurea (1)



10 nmet hoxyurea (1) / NON=N H~~N HN\ I NN N( - SNO-OOF
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

met hoxyet hyl ) (et hyl ) ami no) net hyl ) - 2, 4-di oxo-3-(2-(1Htetrazol - |-
yl)ethyl)-1, 2,3, 4-tetrahydrothi eno[ 2, 3-dl pyri m di n-6-yl)phenyl)-N- 15

met hoxyurea (2) 7e ,NON=N H/ \ / I Ne=NVN HN- - S NCO MOO F F 70
The simlar reaction as described in Exanﬂ?e 6 by using the conpound
obtained in Exanple 8 (250 ng, 0.414 mmol) and tetrazole (145 ny, 2.07
mmol ) gave the title conpound 2-/791’\\form(66 ng, 24 % and 1-yl form (27 ng,
10 %9 as white anorphous conpougds.N5 2-yl form (1) 1H NMR(CDC13) 5: 2.10
(3H, brs), 2.55-2.65 (2H, m, 3.3M (3H, s), 3.4-3.5 (2H, m, 3.76 (2H, s),

3.82 (3H, s), 4.62 (2H, t, J = 5.4 Hz), 5.02 (211, t, J = 5.8 Hz), 5.27
(2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.13 (1H, s), 7.25-7.4 (1H, n), 7.5-7.65
(5H m), 8.43 (1H, s). 10 1-yl forpNL2) 'PyNVReEDCL) 5: 2.07 (3H, s),
2.55-2.65 (2H, m), 3.30 (3H s), 3.4-3.5 23.74 (2H, s), 3.82 (3H,
s), 4.55-4.65 (2H, n), 4.8H.9 .

H N BN

N— STONTT0

MeO O F

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(1H-1,2,3-triazol-
1-yDethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydrothienol2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea (2)

[

74

H N I

N S N/KO

MeO O F
F

Potassium carbonate (1.33 g, 10 mmol) was added to a solution of
1,2,3-triazole (0.46 g, 6.67 mmol) and 1-bromo-2-chloroethane (0.83 ml,
10 mmol) in DMF (5 ml), and the mixture was stirred at room
temperature for 1 hour, and 50-60 °C for 3 hours. The reaction mixture

10 was combined with saturated brine and extracted twice with ethyl

acetate. The combined organic layer was dried over magnesium sulfate
and concentrated to give a halide.

The compound obtained in Reference Example 15 (700 mg, 1.21
mmol) was dissolved in DMF (12 ml), and N,N-diisopropylethylamine



(2H, s), 6.93 (2H, t, J =7.8 Hz), 7.10 (1H, s), 7.2-7.4 (1H, m, 7.5-7.65
(5H, m, 8.69 (1H, s). 15 Exanple 10 Production of
N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

met hoxyet hyl ) (et hyl ) am no) net hyl ) - 2, 4- di oxo-3-(2-(2H 1, 2, 3-tri azol - 2-
yl)ethyl)-1,2,3,4-tetrahydrothieno[2, 3-d] pygi m di n-6-yl )phenyl)-N -

met hoxyurea , 7e ,NON H20 HN-CI NA-N N-<- SNCO MOO F F The

simlar reactign. as Jdesgribed.in ference anpke.14 b usj he conpound
bt & ned | - Extih$ B BT i) A Wischange obt-a85 ahite Pesetdbd. therer For m
0.11 g, 63 ¢ Tafoc 8dM | ; i bed in
Exanpl o 4 by ULiasuoLare By OURERE SO0 C Ry14 Roukg R mified ite

2- (chl or onet hyhguadusysodition of Sodiunihydrogétt carborl ate gandeesitbactedtwith @thpbund

(35 my, 29 %9 as colorless crystals. "H NVR(CDCh) 5: 2,11 (3H, s), 2.62
(2H, t, J = 5.acatate. Illze oxgamic dyyerswas washed with brine dyied pvers. 78 (2H, s),

302 (3155). foelfth shtale il gubibsratid Spab Hhdlpedpiestyle e 5,7 (7
[T 5 B At BN B ORI S U] Gl O
Exanpl e 15 Pr oethyl iacetaté) and recrystallized from dichloromethane/methanol/diethyl
N (4 (1 (2, 6 0 et % Sve The itle compounid 51yl Totm (148 e, 17 %) and 1-y] form
(332 mg, 41 %) as colorless crystals.
10 2-yl form (1)
1H-NMR(CDCLs) 5: 2.23 (3H, s), 3.00 (2H, t, J = 6.3 Hz), 3.78 (2H, s), 3.82
(3H, s), 4.45 (2H, t, J =6.3 Hz), 5.37 (2H, ), 6.92 (2H, t, J = 8.2 Hz), 6.85-
6.95 (1H, m), 7.11 (1H, s), 7.2-7.6 (12H, m).
IR (KBr): 1715, 1671, 1530, 1470, 1331, 1236, 1032, 822, 735 cm'1.
15 Elemental analysis for CssHsoF2NsO4S 0.3Hz20
Calcd.: C, 58.45; H, 4.55; N, 16.52.
Found : C, 58.75; H, 4.27; N, 16.20.
mp 166-168 °C.
1-yl form (2)
20 1H-NMR(CDCls) 5: 2.14 3H, s), 2.82 (2H, t, J = 6.0 Hz), 3.80 (2H, s), 3.82
(3H, s), 4.39 (2H, t, J = 6.0 H2), 5.37 (2H, ), 6.92 (2H, t, J = 8.2 Hz), 6.85
6.95 (1H, m), 7.14 (1H, s), 7.2-7.55 (11H, m), 7.63 (1H, s).
IR (KBr): 1719, 1672, 1526, 1470, 1236, 1231, 1028, 824, 733 cm'*.
Elemental analysis for CssHsoF2NsOsS 0.4H20
25 (Caled.: C, 58.30; H, 4.57; N, 16.48.
Found : C, 58.53; H, 4.50; N, 16.29.
mp 194-196 °C.
Example 12
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2-
30 pyridinyl)ethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyD)-N’-methoxyurea



di oxo- 3- phenyl -1, 2, 3, 4-t et rahydr ot hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl )-N -
met hoxyurea MO OHO HN-( I HS NO F F 15 The simlar reaction as
described in Reference Exanple 14 by using

5- (N-benzyl - N- net hyl am nonet hyl ) - 1- (2, 6-di f|l uor obenzyl )-6-[4-(3-

met hoxyur ei do) phenyl ] - 3- phenyl t hi eno[ 2, 3- d; pyrimdin-2,4(1H, 3H)- dione
(6.68 g, 10 mmol) gave the title conpound (45.52 g, 96 %9 as white powders.
20 ' H NVR(CDC13) 5:2.35 (3H, s), 3.76 (2H, s), 3.82 (3H, s), 5.37 (2H, s),

6.92 (2H, t, J =8.2 Hz), 7.25-% 12H, m). Exanple 11 Production of
N-(4-(1-(2,6difluorobenzyl)-5-( et yl (2-(2H1, 2, 3-tri azol -
2-yl)ethyl)am no)nmethyl)-2,4-dio - phenyl -1, 2, 3, 4-t et rahydr ot hi eno[ 2, 3- 25

d] pyri m di n-6-yl)phenyl)-N -nmethoxyurea (1) 72 NNN,NO HN/ I N N~ S
NCO MeO O F F Production of
N—(4-(1-(2,6-dif|uorobenzyl)-5-((rre§p 1H 1.2, 3-triazol -

1-yl ) et hyl ) am no) net hyl ) - 2, 4- di oxo< 3- - 1,4-tet r ahydr ot hi enof[ 2, 3-
dl pyri m di n-6-yl) phenyl )-N'Hrre N O |

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (350 mg, 0.606 mmol) and
2-(2-hydroxyethyl)pyridine (0.45 g, 3.64 mmol) gave the title compound
(233 mg, 56 %) as colorless crystals.

TH-NMR(CDCls) 6: 2.20 (3H, s), 2.85 (4H, s), 3.82 (5H, s), 5.37 (2H, s),
6.93 2H, t, J = 8.2 Hz), 6.95-7.1 2H, m), 7.14 (1H, s), 7.2-7.55 (11H, m),
7.60 (1H, s), 8.43 (1H, d, J = 4.0 Hz).
IR (KBr): 1717, 1667, 1530, 1470, 1331, 1236, 1030, 735 cm.
10 Elemental analysis for CssHs2F2NeOQ4S
Caled.: C, 63.33; H, 4.72; N, 12.31.
Found : C, 63.17; H, 4.56; N, 12.31.
mp 159-160 °C.
Example 13
15 Production of N-(4-(1-(2,6-difluorobenzyD)-5-((methyl(2-(4-
pyridinyl)ethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea



5HNVI M N- - SNO MOO F F Potassiumcarbonate (1.33 g, 10 mmol)
was added to a solution of 1,2,3-triazole (0.46 g, 6.67 nmmol) and
1- brono- 2-chl oroethane (0.83 mM, 10 nmol) in DMV (5 m), and the m xture
was stirred at roomtenperature for 1 hour, and 50-60 C for 3 hours. The
reaction mxture 10 was conbined with saturated brine and extracted tw ce
with ethyl acetate. The conbi ned organic yer was dried over nmagnesi um
sulfate and concentrated to give a halide. The conpound obtained in
Ref erence Exanple 15 (700 ny, 1. N mmol ) was dissolved in DM (12 m), and
N, N- di i sopropyl et hyl ami ne 73 ( L16 m, 6.67 mol) and the halide obtained
above were added thereto. The re was stirred at 50-60 C for 16 hours,
conbined with an aqueous sol ution of sodi um hydrogen carbonate and
extracted with ethyl acetate. Th rgani ¢ | ayer was washed with brine,
dried over 5 magnesium sul fate and ncentrated nder reduced pressure. The
resi due was purified by NHsilica get~Ncol @m c |wtography (eluent: ethyl
fronudlchloro "th et hanol / di ethyl ether to

acetate) and recrystallize
% and 1-yl form (332 ng, 41

give the title conpound, 2-

% as colorless crystal _% NVR(CDCl 3) 5: 2.23 (3H, s),
3.00 (2H, t, J = 6.3 Hz) , 3N32 Q3H, s), 4.45 (2H, t, J = 6.3
Hz), 5.37 (2H, s), Bl@@ (21 t, J = 8.2 Hz), &85 6.95 (1H m), 7.11 (1H,
s), 7.2-7.6 (12H, m. IR (KBr): 1715, 1671, 1530, 1470, 1331, 1236, 1032,
822, 735 cm1l. 15 Elenental analysis for F2N8OAS d. 3H20 Cal cd.: C,

58.45; H 4.55; N, 16.52.
F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (350 mg, 0.606 mmol) and
4-(2-hydroxyethyl)pyridine hydrochloride (0.58 g, 3.64 mmol) gave the

5 title compound (166 mg, 40 %) as colorless crystals.
1H-NMR(CDCls) 5: 2.18 (3H, s), 2.68 (4H, s), 3.83 (5H, s), 5.37 (2H, s),
6.85-7.0 (5H, m), 7.16 (1H, s), 7.2-7.65 (10H, m), 8.35-8.4 (2H, m).
IR (KBr): 1715, 1667, 1532, 1470, 735 cm'..

Elemental analysis for CseHs2F2Ne¢Q4S 0.1H20
10 Caled.: C, 63.16; H, 4.74; N, 12.28.
Found : C, 62.91; H, 4.68; N, 12.26.
mp 194-196 °C.
Example 14
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-
15 pyridinylmethyDamino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothienol2,3-d]lpyrimidin-6-y)phenyl)-N’-methoxyurea



Found : C 58.75; H 4.27; N, 16.20. np 166-168C. 1l-yl form (2) 20
"HHNVR(CDCI 3) 5: 2.14 (3H, s), 2.82 (2H, t, J = 6.0 Hz), 3.80 (2H, s), 3.82

(3H s), 4.39 (2H, t, J = 6.0 Hz), 5.37 (2H, s), 6.92 (2H t, J = 8.2 Hz),

6.85- 6.95 (1H, m, 7.14 (1H, s), 7.2-7.55 (11H, m, 7.63 (1H, s). IR (KBr):
1719, 1672, 1526, 1470, 1236, 1231, 1028, 824, 733 cnrl. El enental analysis

for C33H30F2NB04S d.4H20 25 Calcd.: C, 58.39; H, 4.57; N, 16.48. Found : C,

58.53; H 4.50; N, 16.29. np 194-196 C. Exanple 12 Production of
N-(4-(i-(2,6-difluorobenzyl)-5 thyl (2-(2- 30

pyri di nyl)ethyl)am no) net hyl ) 42, 4}dioxo-3-pheny|-1,2,3,4-

tetrahydrot hieno[2, 3-d]pyrim <6~yl ) phenyl )-N -net hoxyurea 74 ~N ,NO H°

N/ I N N~ NOMOO 6 F The'simydlar reaction.as described in Exanple 2
by using the conpound obtained in R € Exp e 15 (350 ng, 0.606 nmol)
64 _xqQD gave the title conpound

and 2-(2-hydroxyethyl)pyrigin
5 (233 ng, 56 % as col orl s (CDCls) 5 2.20 (3H, s), 2.85
3

(4H, s), 3.82 (5H, s), g 3 t, J = 8.2 Hz), 6.95-7.1
N7.6) (1H s), 8.43 (1H d, J =

(2H, m, 7.14 (1H, i)ﬁ Eé 55 (11H
4.0 Hz). IR (KBr): @ 1667, 1530, 1470, 13F, 1236, 1030, 735 cm 1. 10
El enental analysis for C3dH32F2N604S

F

The similar reaction as described in Example 4 by using the
compound obtained in Reference Example 15 (350 mg, 0.606 mmol) and
2-chloromethylpyridine hydrochloride (149 mg, 0.908 mmol) gave the title
compound (297 mg, 73 %) as colorless crystals.

IH-NMR(CDCls) &: 2.10 (3H, s), 3.71 (2H, s), 3.83 (3H, s), 3.99 (2H, s),
5.36 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.0-7.1 (1H, m), 7.15 (1H, s), 7.2-7.35
(4H, m), 7.4-7.65 (9H, m), 8.4-8.5 (1H, m).
IR (KBr): 1715, 1667, 1532, 1472, 735 cm'L.
10 Elemental analysis for CssHsoFzNeOsS 0.5Hz0
Caled.- C, 62.03; H, 4.61; N, 12.40.
Found : C, 62.13; H, 4.59; N, 12.47.
mp 181-182 °C,
Reference Example 16
15 Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-2,4-dioxo-3-(4-fluorophenyl)-1,2,3,4-tetrahydrothienol2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



Calcd.: C 63.33; H 4.72; N, 12.31. Found : C, 63.17; H, 4.56; N, 12.31.
np 159-160 C. Exanple 13 15 Production of
N-(4-(1-(2,6-difluorobenzyl)-5-((nethyl (2-(4-

pyri di nyl ) et hyl ) am no) nmet hyl ) - 2, 4- di oxo- 3- phenyl -1, 2, 3,4- tetrahydrothien
[2,3-d] pyri mdin-6-yl)phenyl)-N-nethoxyurea, 75 INS NO HN/ I N N -
NCO MeOO F F The similar reaction as destfibed in Exanple 2 by using th
conpound obtai ned in Reference Exanple 15 (350 ng, 0.606 mmol) and

4- ( 2- hydr oxyet hyl) pyI‘hel'snailaydewinmasdbs(ﬂbé@ign%mnlerﬁrby)usgagé-%e 5

(3H o) 5 65 (bamey N me iy mdromptid) 85y S06° aftorgbpenlat 1y y. 7 16
1H, , (.2-7 Cis o 2 : 1 . 1532,

Lm0, s o 1 cnppibolallinsh 814 ( HhaiBlyyr B dolifidnyihtganeded 037

63.16; H, 4. 74;ca!¥bo>lﬂic236id|:(<2}.\#fﬂ(d§i 1(1%9 1922681} anld 4-fluoPoaniline(0264 miB. 73%4- 196

C. Exanpl e_14 Production of (2, 6-difluorobenzyl)-5-((net ﬁyl (2 15
pyri di nyhn%t hy| mamilhgive the titlocompoand (2-71he 88 %) 43 male-yellow powders.

tetrahydrot hi engf 2o 8y £ S %)) PRENR - 5 BB RO £80 it o),

5.36 (2H, s), 6.93 CH, t, J = 8.0 Hz), 7.1-7.35 (11H, m), 7.56 2H, d,J =
8.4 Hz), 7.63 (1H, s), 7.72 (H, d, J = 8.4 Hz).
Elemental analysis for CseHsoFsNsO4S 0.5H20

10 Caled.: C, 62.24; H, 4.50; N, 10.08.
Found : C, 62.43; H, 4.21; N, 9.84.
Reference Example 17
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-5-
((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno{2,3-

15 dlpyrimidin-6-yl)phenyl)-N’-methoxyurea
H
_N 0 /@F
H
J N
H N |
N— s N0
MeO O F
F

The similar reaction as described in Reference Example 14 by

using the compound obtained in Reference Example 16 (2.50 g, 3.65
mmol) gave the title compound (1.85 g, 85 %) as white powder.

20 1H-NMR(CDCL) &: 2.37 (3H, s), 3.76 (2H, s), 3.82 (3H, s), 5.37 2H, 9),
6.92 (2H, t, J = 8.2 Hz), 6.85-7.0 (1H, brs), 7.15-7.35 (6H, m), 7.42 (2H, 4,
J = 8.4 Hz), 7.57 CH, d, J = 8.4 Hz), 7.63 (1H, s).
Example 15
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-5-

25 ((methyl(2-pyridinylmethyl)amino)methyl)-2,4-dioxo-1,2,3,4-

0
S
e

C



76 ,,NO HNN N SN MOOF F The simlar reaction as described in
Exanpl e 4 by using the conpound obtained in Reference Exanple 15 (350 ng,
0.606 nmol) and 2-chl oronet hyl pyri di ne hydrochl oride (149 ng, 0.908 nmol)
gave the title 5 conpound (297 ng, 73 % as coI orless crystals. 'H NVR(CDCh)
5: 2.10 (311, s), 3.71 (211, s), 3.83 (3117 3.99 (211, s), 5.36 (2H,
s), 6.92 (2H, t, J =8.2 Hz), 7.0-7.1 (1H, % 7.15 (111, s), 7.2-7.35
(411, m, 7.4-7.65 Br) 1715, 1667, 1532

(911, m 8.5 (1H ,
1472 735 cm 1tetrahydrothieng]2 §r§ dini6- %nb Z9etheypreacal cd. © G,
62. 03 H 4.61; N, 12.40. Found C 62.13; H 4.59; N, 12.47. np 181 182

C. Reference Exanple 16 15 Pr c ion of

N- (4- (5- ((benzyl (met hyl ) am no)iget hyl ) -1-(2, 6-

di f | uorobenzyl) -2, 4- di oxo- 3-(4-N uorophenyl) 1, 2, 3 e r ahydr ot hi eno[ 2, 3-
dl pyrimdin-6 - yI)phenyI) -N -net hgNure @ OFFIl /~ryl NN\ N (~

- 5N HCOOFF
7]

SNo
MeOO

F

The similar reaction as described in Example 4 by using the
compound obtained in Reference Example 17 (150 mg, 0.25 mmol) and 2-
5 chloromethylpyridine hydrochloride (85 mg, 0.52 mmol) gave the title

compound (105 mg, 61 %) as colorless crystals.
1H-NMR(CDCls) 5: 2.10 (3H, s), 3.71 (2H, s), 3.83 (3H, s), 3.97 (2H, s),
5.35 2H, s), 6.93 (2H, t, J = 8.2 Hz), 7.0-7.7 (14H, m), 8.4-8.5 (1H, m).
IR (KBr): 1723, 1665, 1532, 1510, 1474, 1236, 1032, 761 cm'..

10 Elemental analysis for CssH2sFsNeO4S 0.7Hz20
Caled.: C, 60.11; H, 4.38; N, 12.02.
Found : C, 59.76; H, 4.03; N, 11.71.
mp 183-185 °C,
Example 16

15 Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyD-5-
((methyl(2-(2-pyridinyDethyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yDphenyl)-N’-methoxyurea



The simlar reaction as described in Exanple 5 by using 4-(N

benzyl - N-met hyl am nonet hyl ) -2-[ N- (2, 6-di fl uor obenzyl ) - N-

et hoxycar bonyl am no] - 5- [ 4- ( 3- met hoxyur ei do) phenyl ]t hi ophene-3- carboxylic
acid (2.87 g, 4.49 mol) and 4-fluoroaniline (0.64 m, 6.735 5 mol) gave
the title conmpound (2.71 g, 88 % as pale %ellow powders. ' H NVR(CDCh) 5:
2. 05 (3H, s), 3.56 (2H, s), 3.83 (3H, s),”’%.89 (2H, s), 5.36 (2H, s), 6.93
(2H, t, J 8.0 Hz), 71735(11H m, 7.56 (2H, d, J = 8.4 Hz), 7.63 (1H,
s), 7.72 (2H d J =8.4 Hz). ntal anal ysis for Ca6H30FSNoO4S 0. 5H20
10 Calcd.- C, 62. 24 H, 4.50; 10. 08. Found : C, 62.43; H, 4.21; N, 9.84.
Ref erence Exanpl e 17 Product i orN
N-(4-(1-(2,6-difluorobenzyl)-3-(4fluorophenyl)-5- ((nethylam no)nmnethyl)-2,
4-di oxo-1, 2,3,4-tetrahydrothieno 15

d] pyri m di n-6-yl)phenyl)-N -methoxyurea N O | F H HN/ I N- - S NCO
MO O F F The simlar reaction asNe erence Exanple 14 by

usi ng the conpound obtained in Refereg anp 6 (2.50 g, 3.65 mol)
gave the title conpound (1H85 H—ES Wt &Ppowder. 20 1H NVR(CDC13)
5:2.37 (3H, s), 3.76 (HH 5.37 (2H, s), 6.92 (2H, t, J =
8.2 Hz), 6.85-70(1H M) H @, 7.42 (2H, d, J = 8.4 Hz),
7.57 (2H, d, J = 8MeB), Q. 63 (1H, s) angte 15 Producti on of
N-(4-(1-(2, 6- d|fluorobenzyl) 3-(4-fluorophenyj)-5- 25

((met hyl (2- pyridi nyl met hyl ) am no) net hyl ) - 0x0-1,2,3,4 78

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 17 (150 mg, 0.25 mmol) and 2-
(2-hydroxyethyDpyridine (0.19 g, 1.512 mmol) gave the title compound
S (100 mg, 57 %) as colorless crystals.
IH-NMR(CDCls) 5: 2.19 (3H, s), 2.85 (4H, s), 3.82 (5H, s), 5.36 (2H, s), 6.9-
7.55 (13H, m), 7.60 (1H, s), 8.4-8.45 (1H, m).
IR (KBr): 1723, 1665, 1534, 1510, 1474, 1464, 1238, 1034, 762 cm!.
Elemental analysis for CssHs1FsNeO4S 0.5H20
10 Caled.: C, 60.92; H, 4.54; N, 11.84.
Found :C, 61.12; H, 4.63; N, 11.78.
mp 185-187 °C,
Example 17
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2-
15 pyridinyl)ethyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N-methoxyurea



tetrahydrot hi eno[ 2, 3-d]pyrimdin-6-yl)phenyl)-N -nethoxyurea "INF HN/ I
NN~- SNCO MOOF F The simlar reaction as described in Exanple 4 by
using the conpound obtained in Reference Exanple 17 (150 ng, 0.25 mml) and
2- chl oronet hyl pyri di ne hydrochl oride (85 ng, 0.52 nmol) gave the title
conmpound .(105 ng, 61 % as colorless crystgls. 'H NVR(CDC13) 5: 2.10 (3H,
s), 3.71 (2H, s), 3.83 (3H, s), 3.97 (2H, s), 5.35 (2H, s), 6.93 (2H, t, J
=8.2 Hz), 7.0-7.7 (14H, m, 8.4-8.5 (1H, m. IR (KBr): 1723, 1665, 1532,
1510, 1474, 1236, 1032, 761 cm 1 El emrental anal ysis for Cs5H25FsNs04S
0.7H20 Calcd.; C, 60.11; H, 4. , 12.02. Found : C, 59.76; H, 4.03; N,
11.71. np 183-185 C. Exanple 1 Producti on of
N-(4-(1-(2,6-difluorobenzyl)-3-(4-[fl uorophenyl)-5-

((methyl (2-(2-pyridinyl)ethyi)am nojnet hyl) -2, 4-di oxo- 1, 2, 3, 4-

t et rahydrot hi eno[ 2, 3-dl pyri m di n-6-yl) phenyl )-N nmethoxyurea 79 N, ,NO F
il HN/-1 N\ N SNO MOO F Th€si nfA"an reacti on as described in
Exanpl e 2 by using the conqqund obt ai in Refer énce Exanple 17 (150 ng,
0.25 mvol) and 2- N N~ N

H
N— S N”&o
MeO O F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 14 (150 mg, 0.259 mmol) and
2-(2-hydroxyethyl)pyridine (0.18 g, 1.425 mmol) gave the title compound
(83 mg, 47 %) as pale yellow crystals.

IH-NMR(CDCL) §: 2.21 (3H, s), 2.8-2.9 (4H, m), 3.82 (5H, s), 5.34 (2H,
brs), 6.85-7.75 (13H, m), 7.60 (1H, s), 7.85-7.95 (1H, m), 8.4-8.5 (1H, m),
8.65-8.75 (1H, m).
IR (KBr): 1715, 1671, 1530, 1458, 1329, 1032, 781 cm.
10 mp 194-196 °C.
Example 18
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(3-
pyridinylmethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea



(2-hydroxyethyl)pyridine (0.19 g, 1.512 mmol) gave the title conpound 5 (100
ng, 57 %9 as colorless crystals. "HNVR(CDCls) 8: 2.19 (3H, s), 2.85 (4H,
s), 3.82 (5H, s), 5.36 (2H s), 6.9- 7.55 (13H m, 7.60 (iH s), 8.4-8.45
(1H, m. IR (KBr): 1723, 1665, 1534, 1510, 1474, 1464, 1238, 1034, 762 cm 1.
El emental analysis for Cs6Hsi FSNEO4S 0. 5H20 10 Calcd.: C, 60.92; H 4.54; N,
11.84. Found : C, 61.12; H, 4.63; N, 11. 78 np 185-187 C. Exanple 17
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2 15

pyri di nyl)ethyl)am no) net hyl ) - <di oxo-3-(2-pyridinyl)- 1,2,3,4-
tetrahydrothieno[2, 3 -d]pyri i f- 6-yl)phenyl) -N -nmethoxyurea 80 N N O
N~N HN/ I NN-< S NOMO The sim |l ar reaction as described in
Exanpl e 2 by using the conpound obtlai ned in Reference Exanple 14 (150 ny,

0.259 mmol) and 2-(2-hydroxyet hyl )}« i di @ (, 1.425 mol ) gave the
title conpound 5 (83 ng, 47 % as pal ow LY al s. 1H NMR(CDCls) 5:

: 3 5H; N (2H, brs), 6.85-7.75
n) 8485(1H m, 8.65-8.75

2.21 (3H, s), 2.8-2.9 (4H

(1311, m, 7.60 (1H, s)H7

(1H, m. IR (KBr): 1715N-1*é71 Tt 137y, 1032, 781 cm1l. 10 np
194-196 C. Exanple Me® odudtion of F
N-(4-(lI-(2,6-difluorobenzyl)-5-(Gethyl (3-

F

The similar reaction as described in Example 4 by using the
compound obtained in Reference Example 15 (150 mg, 0.26 mmol) and 3-
chloromethylpyridine hydrochloride (85 mg, 0.52 mmol) gave the title
compound (117 mg, 67 %) as colorless crystals.

IH-NMR(CDCls) 5: 2.04 (3H, s), 3.58 (2H, s), 3.83 (3H, s), 3.92 2H, s),
5.37 (2H, s), 6.92 (2H, t, J = 8.2 Hz2), 7.05-7.7 (14H, m), 8.35-8.45 (2H, m).
IR (KBr): 1713, 1669, 1532, 1464, 1329, 1238, 1032, 787 cm'L.
Elemental analysis for CssHsoF2NsO4S 0.3H20
10 Caled: C, 62.36; H, 4.58; N, 12.47.

Found : C, 62.22; H, 4.32; N, 12.57.

mp 184-185 °C.

Example 19

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((((6-(hydroxymethyl)-2-
15 pyridinyl)methyl)(methyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-

tetrahydrothieno[2,3-dlpyrimidin-6-ylDphenyl)-N’-methoxyurea



pyri di nyl met hyl ) am no) net hyl ) - 2, 4- di oxo- 3- phenyl -1, 2, 3, 4-

t et rahydr ot hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl )-N -nmet hoxyurea 81 ,,NO H N/
Il N\ N S NCOMOOF F The simlar reaction as described in Exanple 4
by using the conpound obtained in Reference Exanple 15 (150 ng, 0.26 nmmol)
and 3- chl oronet hyl pyri di ne hydrochloride (85 ng, 0.52 mmol) gave the title
5 conpound (117 ng, 67 % as colorless cry fals. "H NMR(CDCb) 5: 2.04 (3H,
s), 3.58 (2H, s), 3.83 (3H, s), 3.92 (211, s), 5.37 (2H, s), 6.92 (2H, t, J
= 8.2 Hz), 7.05-7.7 (1411, m, B835-8.45 (211, m. IR (KBr): 1713, 1669,
1532, 1464, 1329, 1238, 1032, [/87 |ent. Elenmental analysis for Cs6HsoF2N604S
0.31120 10 Calcd.: C, o6bQg 4,4 88; N, 12.47. Found : C, 62.22; H 4.32;
N, 12.57. np 184- 185 C, Exanpl €19 IProducti on of

N-(4-(1-(2, 6-difluorobenzyl)-5- (((N hydri@xynmefghy ) - 2- 15
pyridinyl)methyl) (nethyl)am no) rret hyl )}- 2, 4} di op phenyl -1, 2, 3, 4-
d me

1)
t et r ahydr ot hi eno[ 2, 3-d] pyri Hi EnyIN- thoxyurea 82 HO~N,,NO
HH/ \' / I N\ N-<\ HS The sinilar reaction as described
in Exanple 4 by using tIN— STNTO
MeO O F
F

The similar reaction as described in Example 4 by using the
compound obtained in Reference Example 15 (150 mg, 0.26 mmol) and 6-
bromomethyl-2-pyridinemethanol (105 mg, 0.52 mmol) gave the title
5 compound (115 mg, 63 %) as colorless crystals.

IH-NMR(CDCL) &: 2.13 (3H, s), 3.72 (2H, s), 3.83 (3H, s), 3.97 (2H, s),
4.05-4.1 (1H, m), 4.65-4.75 (2H, m), 5.37 (2H, s), 6.93 (2H, t, J = 8.2 Hz),
6.9-7.05 (1H, m), 7.1-7.2 (2H, m), 7.2-7.7 (12H, m).
IR (KBr): 1713, 1669, 1534, 1472, 1032, 789, 735 cm'™.

10 Elemental analysis for CssHs2F2NeOsS -1.1Hz0
Caled.: C, 60.17; H, 4.80; N, 11.70.
Found : C, 60.02; H, 4.70; N, 11.53.
Example 20
Production of methyl 6-((((1-(2,6-difluorobenzyl)-6-(4-

15 (((methoxyamino)carbonyl)amino)phenyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothienol[2,3-dlpyrimidin-5-
yDmethyl)(methyl)amino)methyl)nicotinate



conpound obtained in Reference Exanple 15 (150 ng, 0.26 mmol) and 6-

br ononet hyl - 2- pyri di nenet hanol (105 ng, 0.52 mmol) gave the title 5 conpound
(115 ng, 63 % as colorless crystals. "HNVR(CDO's) 5: 2.13 (3H, s), 3.72
(2H, s), 3.83 (3H, s), 3.97 (2H, s), 4.05-4.1 (1H, m, 4.65-4.75 (2H, m,
5.37 (2H, s), 6.93 (2H, t, J =8.2 H), 6.9-7.05 (1H m, 7.1-7.2 (2H, m,
7.2-7.7 (12H, m. IR (KBr): 1713, 1669, 1584, 1472, 1032, 789, 735 cm'. 10
El emrental anal ysis for C36H32F2N605S -1.1H20O Calcd.: C, 60.17; H, 4.80; N,
11.70. Found : C, 60.02; HD4.70; N, 11.53. Exanple 20 Production of

met hyl 6-((((1-(2,6-difluorgbenzyl)-6-(4 15

(( (et hoxyam no) car bonjfle@n n hgnyl ) - 2, 4- di oxo- 3- phenyl -1, 2, 3, 4-

t et rahydr ot hi eno[ 2, 3-d] pyri m di

yl ) met hyl ) (et hyl ) am no) net hyl )N coyinate 83 O MON ,N~1 F NN\ N -
S NCO MO O F F The simlar reactjpn as descrihed in Exanple 4 by using
the conmpound obtained in Referencé arrpQ 1 0 ng, 0.485 mml) and

. |) gave the title 5

NS, "H NMR(CDOl s) 8: 2.09 (3H,
"E C63. 99 (2H, s), 5.35 (211, s),
-7

F

met hyl 6- ( br ononet hyl ) ni cot
conmpound (267 ngy, 76 % SH
s), 3.76 (2H, s), 3.83 _I_-%1
6.92 (2H, t, J = 8. )

( E/Ie O

F

The similar reaction as described in Example 4 by using the
compound obtained in Reference Example 15 (280 mg, 0.485 mmol) and
methyl 6-(bromomethyDnicotinate (0.19 g, 0.825 mmol) gave the title
compound (267 mg, 76 %) as colorless crystals.

TH-NMR(CDCls) 3: 2.09 (3H, s), 3.76 (2H, s), 3.83 (3H, s), 3.93 (3H, s),
3.99 (2H, s), 5.35 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.26 (1H, s), 7.2-7.6
(11H, m), 7.64 (1H, s), 8.05-8.15 (1H, m), 9.0-9.05 (1H, s).

IR (KBr): 1732, 1715, 1669, 1526, 1470, 1296, 1032, 789, 735 cm'1.

10 Elemental analysis for CatHs2F2NeOeS

Caled.: C, 61.15; H, 4.44; N, 11.56.

Found : C, 60.96; H, 4.47; N, 11.52.

Example 21

Production of 6-((((1-(2,6-difluorobenzyl)-6-(4-
(((methoxyamino)carbonyl)amino)phenyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-5-yl)methyl)(methyl)amino)methyl)-N-
methylnicotinamide

15



(11H, m, 7.64 (1H s), 8.05-8.15 (1H, M, 9.0-9.05 (1H, s). IR (KBr): 1732,
1715, 1669, 1526, 1470, 1296, 1032, 789, 735 cm1. 10 Elenental analysis
for Ca7H32F2N606S Calcd.: C, 61.15; H, 4.44; N, 11.56. Found : C, 60.96; H,
4.47; N, 11.52. Exanple 21 Production of 6-((((21-(2,6-difluorobenzyl)-6-(4
15 (((rret hoxyami no) car bonyl ) am no) phenyl ) 85 4- di oxo- 3- phenyl . 1, 2, 3, 4-
tetrahydrothieno E2 , 3 -d]p yrimdin- | ) met hyl ) (et hyl

am no) nmet hyl ) -N- net hyl ni coti nam de 84 N HN,,NI HI N k, NN~ S NO MO
0O F F Ethyldiisopropyl am (0.48 m, 2.76 mmol) and a sol ution of

di et hyl al um ni um chl or kde ane (0.98 M 1.69 m, 1.656 mml) were
added dropwi se to a sol utNon thylamne (2Min THF) (1.38 m, 5 2.76
nmol ) i n di chl oronet hane |'(|4 er ice cooling, and the m xture was
stirred at roomtenperature f orN30 Yri nutes. A solution of the conpound
obtai ned in Exanple 20 (200 ng, 0.2N3 mm ichI oronet hane (14 m) was
added to the m xture, and the m xfure wasT sti at roomtenperature for 2
days. The reaction mxtureH/va YT an aqueous sol ution of

sodi um hydr ogen car bongyye $§ Wi chl oroform The organic |ayer
was washed with brine, NdK ovel NMEGHe Nm’lﬁéul fate and concentrated under
reduced pressure. MeO o)

F

Ethyldiisopropylamine (0.48 ml, 2.76 mmol) and a solution of
dimethylaluminium chloride in hexane (0.98 M, 1.69 m], 1.656 mmol)
were added dropwise to a solution of methylamine (2M in THF) (1.38 ml,
5 2.76 mmol) in dichloromethane (4 ml) under ice cooling, and the mixture
was stirred at room temperature for 30 minutes. A solution of the
compound obtained in Example 20 (200 mg, 0.275 mmol) in
dichloromethane (14 ml) was added to the mixture, and the mixture was
stirred at room temperature for 2 days. The reaction mixture was
10 combined with an aqueous solution of sodium hydrogen carbonate and
extracted with chloroform. The organic layer was washed with brine,
dried over magnesium sulfate and concentrated under reduced pressure.
The residue was purified by NH-silica gel column chromatography (Fuji
Silysia Chemical) (eluent: ethyl acetate/methanol = 40/1) and
15 recrystallized from dichloromethane/methanol/diethyl ether to give the
title compound (68 mg, 34 %) as colorless crystals.
IH-NMR(CDCls) 3: 2.21(3H, s), 3.00 (3H, d, J = 4.6 Hz), 3.74 (2H, s), 3.84
(3H, s), 3.92 (2H, s), 5.36 (2H, s), 6.5-6.65 (1H, m), 6.92 (2H, t, J = 8.0
Hz), 7.15-7.6 (12H, m), 7.71 (1H, s), 7.9-8.0 (1H, m), 8.80-8.85 (1H, m).
20 IR (KBr): 1713, 1665, 1534, 1470, 1327, 1032, 735 cm'L.
Elemental analysis for Cs7HssF:N7OsS -1.6H20
Calcd.: C, 58.89; H, 4.84; N, 12.99.
Found : C, 59.12; H, 5.06; N, 12.66.



The residue was purified by NHsilica gel colum chromatography (Fuji
Silysia Chemcal) (eluent: ethyl acetate/nethanol = 40/1) and 15
recrystallized from di chl oromet hane/ net hanol / di ethyl ether to give the

title conpound (68 ngy, 34 % as colorless crystals. 1H NWVR(CDCO s) 5:
2.21(3H, s), 3.00 (3H, d, J = 4.6 Hz), 3.74 (2H, s), 3.84 (3H, s), 3.92
(2H, s), 5.36 (2H, s), 6.5-6.65 (1H, m, 822 (2H, t, J =8.0 Hz), 7.15-7.6
(12H, m, 7.71 (1H, s), 7.9-8.0 (1H, n), 8.80-8.85 (1H, m. 20 IR (KBr):
1713, 1665, 15Bxampl¢@2 1327, 1032, 735 cm 1. El enental analysis for

i 506, N 1o suucion Bl 6UUTE Biliestberadl s T O T O 0

6-((((1-(2,6-df - - . -9 A-dinvn-2- . .

(( (1t oxyar ns ear oAb coe) praryagreqy D24 dioxo s phemd 12,34

t et r ahydr ot hi etesfahydrothieyol218 dllpyfimyidinet yl)methpk) Gub iyl anjrmiethy)d 2- -
pyridinecarboxylate AN. O ~NO Hi o NNN-- SNCO MOO F F The
simlar reactipyidinegashoxydate i n Exanpl e 2 by using the conpound obtai ned
in Reference Exanple 15 (578 ng, 1 nmol) and et hyl

6- hydr oxynet hyl - 2- pyri di necar yhate (797 ng, 4.4 mol) gave the title 10
conpound (590 ngy, 80 ¢ a@) coligrl gss crystals. '"H NVR(CDCh) 6: 1.40 (3H, t,

J=7.2 H), 2.10 (3H S % 79N2R) s), 3.83
PSS
H N
N— S NAO
MeO O F
F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (578 mg, 1 mmol) and ethyl
6-hydroxymethyl-2-pyridinecarboxylate (797 mg, 4.4 mmol) gave the title

10 compound (590 mg, 80 %) as colorless crystals.
IH-NMR(CDCls) §: 1.40 (3H, t, J = 7.2 Hz), 2.10 (3H, s), 3.79 (2H, s), 3.83
(3H, s), 4.01(2H, s), 4.43 (2H, q, J = 7.2 H2), 5.35 (2H, s), 6.92 (2H, t, J =
8.2 Hz), 7.15 (1H, s), 7.2-7.7 (13H, m), 7.88 (1H, d, J = 7.4 Hz2).
IR (KBr): 1717, 1667, 1530, 1464, 1310, 1236, 1032, 747 cm'™.

15 Elemental analysis for CssH3sF2NeOsS
Caled.: C,61.61; H, 4.63; N, 11.34.
Found : C, 61.39; H, 4.65; N, 11.17.
Example 23
Production of 6-((((1-(2,6-difluorobenzyl)-6-(4-

20 (((methoxyamino)carbonyl)amino)phenyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothienol2,3-d]lpyrimidin-5-y)methyl)(methyl)amino)methyl)-N-
methyl-2-pyridinecarboxamide



(3H, s), 4.01(2H, s), 4.43 (2H, q, J = 7.2 Hz), 5.35 (2H, s), 6.92 (2H, t, J
= 8.2 Hz), 7.15 (1H, s), 7.2-7.7 (13H, m, 7.88 (1H, d, J =7.4 Hz). IR
(KBr): 1717, 1667, 1530, 1464, 1310, 1236, 1032, 747 cm1. 15 Elenental

anal ysis for CsBH34F2N6COSS Calcd.: C, 61.61; H 4.63; N, 11.34. Found : C,
61.39; H 4.65; N, 11.17. Exanple 23 Proqﬂgtion of
6-((((1-(2,6-difluorobenzyl)-6-(4 20

(((ret hoxyam no) car bonyl ) am no) phenyl) - 2, 4- di oxo- 3- phenyl - 1, 2, 3, 4-

t et r ahydr ot hi eno[ 2, 3-dl pyri m dj
met hyl - 2 pyrldlnecarboxl 1 de
The simlar reaction as d@Sgpit
obtai ned in Exanple 22 (300

HN NO,NO HNN NBCS NO NEO OF F
Exanpl e 21 by using the conpound

mol ) and a solution of methylam ne
in THE (2 M 2.07 n, 4.13 M b the @itlg onmpound (158 ngy, 53 /a)
as colorless crystals 1H | 2. (3 , 2.95 (3H, d, J = 5.2
Hz), 3.74 (2H, s), 3.84 M, 5 .99 GZH, N),~5.36 (2H, s), 6.93 (2H, t, J
= 8.2 Hz), 7.15-7.7 (13 , - 8. H/@. IR(KBr) 1719, 1663, 1534,
1472, 1331, 1032, 737 ¢ 'I< 10 enem al Nhal@Qsis for C37HSSF2N 7055. 1. 0H20
Calcd.: C 59.75; HMeOr4; @, 13.18. Found : g€ 59.60; H 4.77; N, 13.12.
Exanpl e 24

F

The similar reaction as described in Example 21 by using the
compound obtained in Example 22 (300 mg, 0.413 mmol) and a solution
of methylamine in THF (2 M, 2.07 ml, 4.13 mmol) gave the title
compound (158 mg, 53 %) as colorless crystals.

IH-NMR(CDCls) 5: 2.13 (3H, s), 2.95 (3H, d, J = 5.2 Hz), 3.74 (2H, s), 3.84
(3H, s), 3.99 (2H, s), 5.36 (2H, s), 6.93 (2H, t, J = 8.2 Hz), 7.15-7.7 (13H,
m), 7.9-8.1 (3H, m).
IR (KBr): 1719, 1663, 1534, 1472, 1331, 1032, 737 cm.
10 Elemental analysis for Cs7HssF2N7OsS -1.0H20
Calcd.: C, 59.75; H, 4.74; N, 13.18. |
Found : C, 59.60; H, 4.77; N, 13.12.
Example 24
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-(1H-imidazol- 1-
15 yDethyl)(methyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyD-N’-methoxyurea



Production of N (4-(1-(2,6-difluorobenzyl)-5-(((2-(1H i m dazol-1- 15

yl )et hyl ) (et hyl ) am no) net hyl ) - 2, 4- di oxo- 3- phenyl -1, 2, 3, 4-

t et rahydrothi eno[ 2, 3-d]pyrimdin-6-yl)phenyl)-N -methoxyurea 87 C N 4LO
NS NCO MOO F F The conpound obtained in Reference Exanple 15 (289 ny,
0.5 mol) was dissolved in DMF (30 ml), and ethyldiisopropylam ne (0. 44

m, 2.5 mvol) and 1-brono-2-chloroethane (0.17 m, 2.5 mmol) were 5 added
thereto. The reaction m xture was stirred at 50-60 C for 1 hour, conbined
wi th an aqueous sol ution of sodi hydr ogen carbonate and extracted with
ethyl acetate. The conbined org i§>layer was dried over magnesium sulfate
and concentrated under reduced prpssure to give a halide. A solution of the
obt ai ned halide, imdazole (177 , 2.6 nmmol) 10 and pot assi um carbonate (72
ng, 0.52 nmmol) in DM (4 m) was sthrred at roomtenperature for 18 hours
and at 50-60 C for 1 hour, conbinedpy Wth mater!-nd extracted wth ethyl

acetate. The organic |ayer was was wi £h br dried over nmagnesium
sul fate and concentrated der—reducged pressure. “The residue was purified
by NHsilica gel 15 col . (iﬁji

et hyl acetat e/ nmet hanol [ \N+9 Fgflt rystallized from

di chl or onet hane/ net é}@!{ ﬁt hyl ive/the title conmpound (40 ny,
23 % as colorless als? "HNVR(CDO s)| 5: F 17 (3H, s), 2.6-2.8 (2H, ),

3.80 (2H, s), 3.83 (3H s), 20 3.9-4.0 ( , 5.38 (2H, s), 6.78 (1H s),
6.85-7.0 (3H m, 7.2-7.6 (12H, m), 7.71 ( .

F

The compound obtained in Reference Example 15 (289 mg, 0.5
mmol) was dissolved in DMF (30 ml), and ethyldiisopropylamine (0.44
ml, 2.5 mmol) and 1-bromo-2-chloroethane (0.17 ml, 2.5 mmol) were
5 added thereto. The reaction mixture was stirred at 50-60 °C for 1 hour,

Silysia Chemcal) (eluent:

combined with an aqueous solution of sodium hydrogen carbonate and
extracted with ethyl acetate. The combined organic layer was dried over
magnesium sulfate and concentrated under reduced pressure to give a
halide. A solution of the obtained halide, imidazole (177 mg, 2.6 mmol)
10 and potassium carbonate (72 mg, 0.52 mmol) in DMF (4 ml) was stirred
at room temperature for 18 hours and at 50-60 °C for 1 hour, combined
with water and extracted with ethyl acetate. The organic layer was
washed with brine, dried over magnesium sulfate and concentrated
under reduced pressure. The residue was purified by NH-silica gel
15 column chromatography (Fuji Silysia Chemical) (eluent: ethyl
acetate/methanol = 80/1 to 20/1) and recrystallized from
dichloromethane/methanol/diethyl ether to give the title compound (40
mg, 23 %) as colorless crystals.
IH-NMR(CDCls) 8: 2.17 (3H, s), 2.6-2.8 (2H, m), 3.80 (2H, s), 3.83 (3H, 9),
20 39-4.0 (2H, m), 5.38 (2H, ), 6.78 (1H, s), 6.85-7.0 (3H, m), 7.2-7.6 (12H,
m), 7.71 (1H, s).
Example 25
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-(2-(2-hydroxyethyl)- 1H-



Exanpl e 25 Production of

N-(4-(1-(2,6-difluorobenzyl)-5-(((2-(2-(2-hydroxyethyl)-1H 88
i m dazol - 1-yl ) et hyl) (net hyl ) am no) net hyl ) - 2, 4- di oxo- 3- phenyl -1, 2, 3, 4-
t et r ahydr ot hi eno[ 2, 3-d] pyri m di n- 6- yI)phenyI) N -nmethoxyurea CS NOH HA

O HH/ I N N~ SNCO MOOF F The sigglar reaction as described in
Exanpl e 24 by using the conpound obt ai ne n Reference Exanpl e 15 (289 ny,

) % G LSR5 iemes TRt 1
L L Bl i P it £,

Hz), 7276(11H m, 7.73 (1H, _sp). Exanple 26 Production of

2-(4-(1-(2,6-difluorobenzyl)-6- (- M@Hyam no) car bonyf

am no) phenyl ) - 5- (( et hyl (2- N

pyri di nyl met hyl ) am no) net hyl ) - 2, 4-jdi oxo- 1, 4-di hydrot hi eno[ 2, 3 15

d] pyri m di n-3(2H) -yl ) phenoxy) - N- ne yI acetamde 89 A0 QN'' H HH/ N
N{\ - NIIO

/ |

O
MeO O

F

The similar reaction as described in Example 24 by using the
compound obtained in Reference Example 15 (289 mg, 0.5 mmol) and 2-
(2-hydroxyethylimidazole (292 mg, 2.6 mmol) gave the title compound
(19 mg, 10 %) as colorless crystals.

IH-NMR(CDCls) §: 1.9-2.1 (2H, m), 2.16 (3H, s), 2.6-2.8 (4H, m), 3.78 (2H,
s), 3.83 (2H, s), 3.9-4.0 (2H, m), 5.38 (2H, s), 6.70 (1H, s), 6.80 (1H, s),
10 6.94(2H, t,J=8.0 Hz), 7.2-7.6 (11H, m), 7.73 (1H, s).
Example 26
Production of 2-(4-(1-(2,6-difluorobenzyl)-6-(4-
(((methoxyamino)carbonyl)amino)phenyl)-5-((methyl(2-
pyridinylmethyDamino)methyl)-2,4-dioxo-1,4-dihydrothieno[2,3-
15 dlpyrimidin-3(2H)-yDphenoxy)-N-methylacetamide



MO O F F The simlar reaction as described in Exanple 5 by using the
conpound obtained in Reference Exanple 3 (320 ng, 0.5 mml) and 4-

am nophenoxy- N- et hyl acetam de (135 ng, 0.75 nmol) gave the title 5
conmpound (192 ny, 51 %9 as colorless crystals. "HNVR(CDCls) S: 2.09 (3H,
s), 2.93 (3H, d, J 4.8 Hz), 3.72 (2H, s), 3.83 (3H, s), 3.97 (2H, s),
4.55 (2H, s), 5.35 (2H s), 6.55-6.65 (1H, #§, 6.92 (2H, t, J = 8.0 Hz),
7.0-7.65 (14H, m, 8.44 (1H d, J = 6.0 Hz). IR (KBr): 1721, 1669, 1532,
1472, 1236, 1032, 764 cm'. 10 mental anal ysis for CSSHBSF2N?OGS 0. 5H20
Calcd.: C, 59.68; H 4.74; N, Found: C, 59.51; H, 4.66; N, 12.68.

Exanpl e 27 Production of 2-(4-( 6-difl uorobenzyl)-6-(d 15
(( (et hoxyam no) car bonyl ) am no) pkenyl]) - 5- ((nmt et hyl ( 2-

pyridinyl met hyl) am no) et hyl ) - 2, 4- di k- 1, 45 di hygre %{’{ d] pyri mdin-3
(2H) -yl ) phenyl) - N-ethylacetamde 90 N .Nj O w N O K- S NCO MO 0
F F The simlar reaction &g dg i BarpRe by using the conpound
obtained in Reference Ex I pl ) and 4-

am nophenyl - N- et hyl acet aIN (134 gave the title 5 conpound
(145 ng, 38 % as pa ?e crystals "H W%DCIS) 5. 1.10 (3H, t, J =
7.2 Hz), 2.10 (3H, s 2-374 (2H, m, 3.p4 3.72 (2H, s), 3.83
(3H, s), 3.98 (2H, s) 5. 36 (2H s), 5.45-5\55

F

The similar reaction as described in Example 5 by using the

compound obtained in Reference Example 3 (320 mg, 0.5 mmol) and 4-
aminophenoxy-N-methylacetamide (135 mg, 0.75 mmol) gave the title
compound (192 mg, 51 %) as colorless crystals.
1H-NMR(CDCls) 5: 2.09 (3H, s), 2.93 (3H, d, J = 4.8 Hz), 3.72 (2H, s), 3.83
(3H, s), 3.97 (2H, s), 4.55 (2H, s), 5.35 (2H, s), 6.55-6.65 (1H, m), 6.92 (H,
t, J = 8.0 Hz), 7.0-7.65 (14H, m), 8.44 (1H, d, J = 6.0 Hz).
IR (KBr): 1721, 1669, 1532, 1472, 1236, 1032, 764 cm.
10 Elemental analysis for CssHssF2N-OsS 0.5H20
Caled.: C, 59.68; H, 4.74; N, 12.82.
Found : C, 59.51; H, 4.66; N, 12.68.
Example 27
Production of 2-(4-(1-(2,6-difluorobenzyl)-6-(4-
15 (((methoxyamino)carbonyl)amino)phenyl)-5-((methyl(2-
pyridinylmethyl)amino)methyl)-2,4-dioxo-1,4-dihydrothieno[2,3-
d]pyrimidin-3(2H)-yl)phenyl)-N-ethylacetamide



(1H, m, 6.93 (2H, t, J =8.0 Hz), 7.0-7.12 (1H, m, 7.16 (1H, s), 7.25-7.7
(12H, m, 8.44 (1H, d, J = 4.0 Hz). 10 IR (KBr): 1721, 1672, 1534, 1470,
1032, 762 cm1l. Elenental analysis for C39HO?F2N7(6S U.5H20 Calcd.: C,
61.41; H 5.02; N, 12.85. Found : C, 61.44; H, 4.90; N, 12.75. Exanple 28
15 Production of methyl 3-(1-(2,6-difluorobenzyl)-6-(4-

( (( met hoxyami no) car bonyl ) ani no) phenyl ) - 5- ({&ret hyl ( 2-

pyri di nyl met hyl ) am no) net hyl ) - 2, 4- di oxo- 1, 4- di hydr ot hi eno[ 2, 3-

d] pyrimdin-3(2H) -yl )prop anat gz N, NOO HN~ N~SNO MOOF I~
F / The simlar reaction as dgscrilbed in Exanple 5 by using the conpound
obt ai ned i n Reference Exanpl e Q ng, 0.5 mol ) and 8- al ani ne net hyl
ester (115 ng, 0.75 mmol) gave e tlitle conpound (255 ng, 75 % as a

pal e yel | ow anorphous conpound. ' H-NVR(CDgjs) ), 2.65-2.8 (2H,
m, 3.68 (3H s), 3.72 (2H, s), 383(3H ), 4.3-4.5 (2H, m,
5.31 (2H, s), 6.91 (211, t,HJ .6 m, 7.45-7.65 (5H,
m, 8.4-8.5 (1H m. Expnplrd ggof

3-(1-(2,6-difl uorobenzyN—-‘é-(4- S

(((net hoxyamni no) car ppa@ )ar(l)no) phenyl ) -5- ((rrerlgﬁyl (2-

pyri di nyhnet hyl ) am no) net hyl ) - 2, 4- di oxo- 1, [4- di';hydr ot hi eno[ 2, 3-

F

The similar reaction as described in Example 5 by using the
compound obtained in Reference Example 3 (320 mg, 0.5 mmol) and 4-
aminophenyl-N-ethylacetamide (134 mg, 0.75 mmol) gave the title
compound (145 mg, 38 %) as pale yellow crystals.
1H-NMR(CDCls) 5: 1.10 (3H, t, J = 7.2 Hz), 2.10 (3H, s), 3.2-3.4 (2H, m),
3.64 (2H, s), 3.72 (2H, s), 3.83 (3H, s), 3.98 (2H, ), 5.36 (2H, s), 5.45-5.55
(1H, m), 6.93 (2H, t, J = 8.0 Hz), 7.0-7.1 (1H, m), 7.16 (1H, s), 7.25-7.7
(12H, m), 8.44 (1H, d, J = 4.0 Ha).

10 IR (KBr): 1721, 1672, 1534, 1470, 1032, 762 cm'L.
Elemental analysis for CssHs7F2N-0sS 0.5H20
Caled.: C, 61.41; H, 5.02; N, 12.85.
Found : C, 61.44; H, 4.90; N, 12.75.
Example 28

15 Production of methyl 3-(1-(2,6-difluorobenzyl)-6-(4-
(((methoxyamino)carbonyl)amino)phenyl)-5-((methyl(2-
pyridinylmethyl)amino)methyl)-2,4-dioxo-1,4-dihydrothieno[2,3-
dlpyrimidin-3(2H)-yl)propanate



dl pyrimdin-3(2H) -yl )-N, N-di met hyl prop anamde CN OO H/ NN N~ s | NCO
MeO O F F 15 The sinilar reaction as described in Exanple 21 by using the
conpound obtained in Exanple 28 (300 ng, 0.413 nmmol) and a solution 92 of

di et hylamne in THE (2M (1.63 m, 3.26 nmol) gave the title conmpound (73
ng, 33 %9 as pale yell ow powders. 1H NVR(CDCb) 5: 2.09 (3H, s), 2.75 (3H, d,
J=7.8H), 2.94 (3H, s), 3.02 (3H s), 373 (2H s), 3.83 (3H, s), 4.07
(2H, s), 4.40 (2H, t, J =7.8 Hz), 55.33 (2H, s), 6.91 (2H, t, J = 8.2 Hz),
7.0-7.35 (5H, m, 7.5-7.65 (5H N, 8.45 (1H, d, J = 4.0 Hz). IR (KBr):
1703, 1659, 1530, 1472, 1321, |1034, 779 cm1l. Elenmental analysis for
C34HaJF2Nz O8S - 1. 0H20 Cal cd 54; H, 5.25; N, 13.81. 10 Found : C,
57.56; H, 5.05; N, 13.59. Examue 0 Production of

N-(4-(1-(2, 6-difluorobenzyl)-3-(4- byugoxygycl ohexyd) - 5-

((met hyl (2- pyridi nyl met hyl ) am no) nmet hyll ) - 2] 4- di oxqt 1, 2, 3, 4-

t et rahydr ot hi eno[ 2, 3-d] pyrlni )/-\N}%@ﬁoxyurea ~I ON,NO O

15 HNNN-- SN0 MOH HN
N— S N/&O
MeO 0] F

The similar reaction as described in Example 5 by using the
compound obtained in Reference Example 3 (320 mg, 0.5 mmol) and B
alanine methyl ester (115 mg, 0.75 mmol) gave the title compound (255
mg, 75 %) as a pale yellow amorphous compound.

IH-NMR(CDCls) 3: 2.10 (3H, s), 2.65-2.8 (2H, m), 3.68 (3H, s), 3.72 (2H,

5),3.83 (3H, s), 3.98 (2H, s), 4.3-4.5 (2H, m), 5.31 2H, s), 6.91 @H, t, J =

7.6 Hz), 7.0-7.4 (5H, m), 7.45-7.65 (5H, m), 8.4-8.5 (1H, m).

Example 29

10 Production of 3-(1-(2,6-difluorobenzyl)-6-(4-
(((methoxyamino)carbonyl)amino)phenyl)-5-((methyl(2-
pyridinylmethyl)amino)methyl)-2,4-dioxo-1,4-dihydrothieno[2,3-
dlpyrimidin-3(2H)-y])-N,N-dimethylpropanamide

a
SN
N o) 0
H N I |
N STNTO
MeO O F
F

15 The similar reaction as described in Example 21 by using the

compound obtained in Example 28 (300 mg, 0.413 mmol) and a solution



F The simlar reaction as described in Exanple 5 by using the conpound
obtained in Exanple 28 (320 ng, 0.5 mmol) and 4- am nohexanol (86 ng, 0.75
nol ) gave the title conmpound (154 ng, 45 9% as colorless crystals. 20

1H NVR(CDO s) 5:1.4-1.8 (4H, rr), 2.0-2.1 (2H, m, 2.12 (3H, s), 2.55-2.75
(2H, m, 3.73 (2H, s), 3.7-3.8 (1H, n) 39%2 (3H s), 3.98 (2H, s), 4.9-5.1
(1H, brm, 529(2H s) 691(2H t, 2 7.0-7.4 (7H, :
7.45-7.65 (5H, 45 (1H, J = IR (KBr 1705, 1659, 1530,
1470, 1312, 1%@%@5%?@?@1\&(1§Qm§%mr&p s thieditle,

(|—:|35;B%EZNE|O5f1]O§ipH20IE§<%ﬁ]§ §§ é) %gg%g%ﬁlga% a%%vders 11.71. Found : C, 58.65;

N-(4-(1-(2, 6- I I
yl § et §1yl § am ngnﬂewgw %I%gg«%ggby 23(/'?5 gﬂg gegrfg'?rglﬁz/dzr%% Ig?lgng)[ - 02

d] pyri mi di n- 6 BH,me3u78) (2N, s)e3.B8XgH;, eh 407 (ZH B), 4.40 KBH, t,,J\I=078Ht)N / \ /o
N N~ - Pr oducti on
N (1 (3 b BRI b 591 OB Lihbig M, 70735 (6H o), 751665 (GH, m),

1) ety A nch JRKi Iy 5-Ja spe S phenyl L 23 et sy ot eno( 2,3

IR (KBr): 1703, 1659, 1530, 1472, 1321, 1034, 779 cm'L.
Elemental analysis for C3sHssF2N70sS -1.0H20
Caled.: C, 57.54; H, 5.25; N, 13.81.

10 Found:C, 57.56; H, 5.05; N, 13.59.
Example 30
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-hydroxycyclohexyl)-5-
((methyl(2-pyridinylmethyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea

a
N
_N 0 /O/OH
H
15 % N
N— S N)*o
MeO O F
F

The similar reaction as described in Example 5 by using the

compound obtained in Example 28 (320 mg, 0.5 mmol) and 4-
aminohexanol (86 mg, 0.75 mmol) gave the title compound (154 mg, 45 %)
as colorless crystals.

20 1H-NMR(CDCLs) &: 1.4-1.8 (4H, m), 2.0-2.1 (2H, m), 2.12 (3H, s), 2.55-2.75
(2H, m), 3.73 (2H, s), 3.7-3.8 (1H, m), 3.82 (3H, s), 3.98 (2H, s), 4.9-5.1
(1H, brm), 5.29 (2H, s), 6.91 (2H, t, J = 8.2 H2), 7.0-7.4 (TH, m), 7.45-7.65
(5H, m), 8.45 (1H, d, J = 4.8 H2).
IR (KBr): 1705, 1659, 1530, 1470, 1312, 1236, 1069, 1034, 783 cm 'L



HN/ I N N~ NCO MOO F F Potassiumcarbonate (2.075 g, 15 mml) was
added to a solution of tetrazole (0.70 g, 10 mmol) and

1- brono- 2-chl oroethane (1.25 m, 15 94 wmmol) in DVW (5 m), and the m xture
was stirred at roomtenperature for 16 hours. The reaction m xture was
conbined with saturated brine and extractggd twice with ethyl acetate. The
conbi ned extract was dried over magnesi um sul fate and concentrated under

reduced pressu 0 di ng DVF).

N, N-di i sopr Opyﬁg‘?ﬂ %h%?é‘b(sfsf%r mﬁﬁeﬁ@ﬁ#hﬁ% the halide obtained
above were addgglctdog §g)l5qt1.pr54g Nhfl &gnpound obtained in Reference
Exanpl e 15 (578 ny, nmol 0 nm), and the mxture was stirred at
60-70 C for 16Fhmn|dSC 5865, é&p5135nNn]Xlt6|4e was conbi ned 10 with an aqueous
sol ution of sodi um hydrogen carbonate and extracted wth ethyl acetate. The
organi c | ayer Eé @Rdd with brine, dried over nagnesium sulfate and

col . chromat bUFSHY o 8 N G il dbeh R REfalfboRy Gt s ' °2 9
recrystalli Zegylbétqa oﬁiutawmtbanﬁzonylﬂm%ﬁdz Btzi‘t’étrﬁhﬁ‘&fothibxﬂiw% the

title conpoun ormB 12 %9 and 1-yl form(

col orl ess crysdlblynmldinﬁy phenyli))Nliﬂebhﬁ(ﬁB@hs()l)G 2. 25 (3H s) 3 04 (2H,
t, J = 6.2 Hz), 378(2H s), 3.83.  (3H, s), 4.66 (2H, t, J = 6.2 Hz), 5.38
(2H, s), 6.94 (2H, t, J 8.0 HzJ~ -N7. 16 20 (1H, s), 7.2-7.6 (1CH, m, 7.64
(1H, s), 8.30 (1H, s). IR (KBr) YNS 1669, 1530, 1470, 1325 1032, 735
cn'. Elemental analysis for CazHNsF2NOO4S 0.5H20 Calcd.: C, 56.30; H, 4.43;
N, 18.46. Found : C, 56.18; H, 4.42; N, 18.19.

2
H N

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(1H-tetrazol-1-
10 yDethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-tetrahydrothieno[2,3-
d]pyrimidin-6-yDphenyl)-N’-methoxyurea (2)

Potassium carbonate (2.075 g, 15 mmol) was added to a solution of

tetrazole (0.70 g, 10 mmol) and 1-bromo-2-chloroethane (1.25 ml, 15



25 1-yl form(2) 1HNWR(CDCls) 6 2.02 (3H, s), 2.7-2.8 (2H, m, 3.78 (2H,
s), 3.83 (311, s), 4.4.4.5 (2H, m, 5.38 (2H, s), 6.92 (2H t, J = 8.0 Hz),
7.17 (1H, s), 7.25- 7.65 (10H m, 7.66 (1H, s). IR (KBr): 1713, 1669, 1530,
1470, 1327, 1236, 1032, 735 cm1l. 30 Elemental analysis for Cs2H29F2NOO4S
0.5H20 Calcd.: C 56.30; H 4.43; N, 18. 4634 Found: C, 56.54; H, 4.30;

N, 18. 27. 95 Exanple 32 Production of

(Ni Ergt 5131/ | E 31 gyflﬁnfalﬁﬁ; %Wdﬁ;t@m g%mmg&g%%@rgggtgpgm temperature
hydr ot hi 1 3 i i din- G- N e . - 0
HH e G Ok bR Yoo o BE s colh e i Sefirateqbrthe L 7,

Exanpl e 5 by ushdextraetabtpicerdithkthyhacktate. ReFles esrabidedextiract3wad Heied,
0.64 mmol) and 2- am noethanol (0.06 nl, 0.96 mmol) gave the title conpound
(76 ng, 19 % oves megnesivys sulfata and conentrptedRuohrI®dwed pressyreHo gye

5. 4 3544 (ahalifp AgfBgmting DNFSL Sl 7T 8 0ln) 60071 (1
ool 158"l A0t 8 T mp A, 1550
Cal cd.: C, 57.¢btairnbd dbé wilre 2ddé@ to a solution of the compound obtained in
Reference Example 15 (578 mg, 1 mmol) in DMF (10 ml), and the mixture
was stirred at 60-70 °C for 16 hours. The reaction mixture was combined
10 with an aqueous solution of sodium hydrogen carbonate and extracted
with ethyl acetate. The organic layer was washed with brine, dried over
magnesium sulfate and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (eluent: ethyl
acetate/hexane = 9/1) and recrystallized from
15 dichloromethane/methanol/diethyl ether to give the title compound 2-yl
form (80 mg, 12 %) and 1-yl form (38 mg, 57 %) as colorless crystals.
2-yl form (1)
IH-NMR(CDCls) 8: 2.25 (3H, s), 3.04 2H, t, J = 6.2 Hz), 3.78 (2H, s), 3.83
(3H, s), 4.66 (2H, t, J = 6.2 Hz), 5.38 (2H, s), 6.94 2H, t, J = 8.0 Hz), 7.16
20 (1H,s), 7.2-7.6 (10H, m), 7.64 (1H, s), 8.30 (1H, s).
IR (KBr): 1713, 1669, 1530, 1470, 1325, 1032, 735 cm'..
Elemental analysis for Cs2H20F2NsO4S 0.5H20
Calcd.: C, 56.30; H, 4.43; N, 18.46.
Found : C, 56.18; H, 4.42; N, 18.19.
25 1-yl form (2)
H-NMR(CDCls) §: 2.02 (3H, s), 2.7-2.8 (2H, m), 3.78 (2H, s), 3.83 (3H, s),
4.4-4.5 (2H, m), 5.38 (2H, s), 6.92 (2H, t, J = 8.0 Hz), 7.17 (1H, s), 7.25-
7.65 (10H, m), 7.66 (1H, s).
IR (KBr): 1713, 1669, 1530, 1470, 1327, 1236, 1032, 735 cm.
30 Flemental analysis for Cs2HzsFzNsO4S 0.5H:0
Calcd.: C, 56.30; H, 4.43; N, 18.46.
Found : C, 56.54; H, 4.30; N,18.27.



Found : C, 57.77; H, 4.90; N, 12.82. Exanple 33 Production of
N-(4-(1-(2,6-difluorobenzyl)-5-((nethyl (3-(2-o0xo-1-

pyrrolidinyl)propyl)an no)net hyl)-2, 4-di oxo- 3- phenyl -1,2,3,4- 2 0

t et rahydr ot hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl )-N -nmet hoxyurea 96 O N1, ,,N
Ol HNI N\ N-~SNO MOOF F Theggimlar reaction as described in
Exanpl e 2 by using the conpound obtai ned i Reference Exanple 15 (404 ny,
0.7 mmol) and - (3-h groxypropyl)-Z- pyrrolidone (0.55 g, 3.85 mol ) gave
the title 5 ¢ %(22 ng, 66 % as colorless crystals. H—NI\/R(CD(Js) 6:

Gn il §°E 7%&%&0?} G0 Te Gullorbibhei) 5:Choagsedi0 - 0D - 5,7
5.37 (2H, s), (GmBthyl&Hpytidid Hn&h? oymébhy1}4d, 4-Hioxof1,2,3,46 (10H m,
7.67 (1H, s). 10 IR (KBr) 671, 1532, 1470, 1327, 1032, 735 cm'

El ement al analtgtiahydaethdeselss: ’dﬂnm&l 630)idenyd)- N metdoxgorea, 5.31; N,
11.66. Found : C, 60.21; H, 5.18; N, 11.74. np 128.129 C 15 Exanple 34

Production of N-(4-(1-(2,6-di obenzyl)-5-( (et hyl (2-(2-oxo- 1-
pyrrolidinyl)ethyl)am no)nethyl)- | , 4- di oxo- 3-phenyl -1, 2, 3, 4-
t et rahydrot hi enol 2, 3-d] pyrim 'N 6-yl ) phenyl ) - N - net hoxyurea 97

OH
5 H H 74 | i/\/
N— SN0
MeO O F
F

The similar reaction as described in Example 5 by using the

compound obtained in Reference Example 3 (410 mg, 0.64 mmol) and 2-
aminoethanol (0.06 ml, 0.96 mmol) gave the title compound (76 mg, 19 %)
as colorless crystals.

10 1H-NMR(CDCL) 5: 2.22 (3H, s), 3.3-3.5 (1H, br), 3.78 (2H, s), 3.83 (3H, s),
3.9-4.05 (2H, m), 3.99 (2H, s), 4.35-4.4 (2H, m), 5.27 (2H, s), 6.91 (2H, t, J
= 8.0 Hz), 6.9-7.1 (1H, m), 7.15 (1H, s), 7.2-7.65 (8H, m), 8.35-8.4 (1H, m).
IR (KBr): 1709, 1649, 1470, 1323, 1030, 787 cm'L
Elemental analysis for Cs1Hs0F2NsOsS 0.5H20

15 Caled: C, 57.67; H, 4.84; N, 13.02.
Found : C, 57.77; H, 4.90; N, 12.82.
Example 33
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(3-(2-oxo-1-
pyrrolidinyl)propyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-

20 tetrahydrothienol[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



NOHNi I HN I N~ N - SNO MOOF F The simlar reaction as
described in Exanple 2 by using the conpound obtained in Reference Exanpl e
15 (404 mg, 0.7 mml) and 1- (3-hydroxyethyl)-2-pyrrolidone (0.50 g, 3.85
mol ) gave the title 5 conpound (290 ng, 60 % as colorless crystals.
"H-NVR(CDCh) 5: 1.7-1.85 (2H, m), 2.14 (3H,_s), 2.21 (2H, t, J = 8.1 Hz),
2.54 (2H, t, J =6.2 Hz), 3.19 (2H t, J 90 Hz), 3.29 (2H, t, J = 6.2
Hz), 3.77 (2H, s), 3.83 (3H, s), 5.38 (2H, s), 6.93 (2H, t, J = 8.1 Hz),
7.18 (1H, s), 7.25-7.7 (11H, O 10 IR (KBr): 1715, 1672, 1530, 1470, 1323,
1238, 1032, 735 cnf. Elene anal ysis for C66Hs4F2N606S 0. 5H20 Cal cd.: C,
60.25; H 5.06; N, 12.04. ou C, 60.29; H 5.04; N, 12.13. np 134-136
C 15 Exanpl e 35 Production of
N-(4-(1-(2,6-difluorobenzyl)-3-(4-
(2-(2-ox0-1-pyrrolidinyl)ethyl)amn
t et rahydr ot hi eno[ 2, 3-d]pyri m di n-8*
NIC Na - 5 NO

uor ophenyl ) - 5- ((net hyl -
met hyl ) - 2, 4- di oxo-1, 2, 3, 4-
) ph€hyl) met hoxyurea 98 ~o N N F

H
H N 4 i
N STNTTO
MeO O F
F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (404 mg, 0.7 mmol) and 1-
(3-hydroxypropyl)-2-pyrrolidone (0.55 g, 3.85 mmol) gave the title
5 compound (322 mg, 66 %) as colorless crystals.
IH-NMR(CDCls) &: 1.5-1.7 (2H, m), 1.8-2.0 (2H, m), 2.05 (3H, s), 2.25-2.45
(4H, m), 3.15 (2H, t, J = 7.8 Hz), 3.23 (2H, t, J = 7.2 Hz), 3.76 (2H, s), 3.83
(3H, s), 5.37 (2H, s), 6.93 2H, t, J = 8.0 H2), 7.15 (1H, s), 7.2-7.6 (10H,
m), 7.67 (1H, s).
10 IR (KBr): 1715, 1671, 1532, 1470, 1327, 1032, 735 cm™.
Elemental analysis for CssHssF2NsOsS -1.0H20
Calcd.: C, 59.99; H, 5.31; N, 11.66.
Found : C, 60.21; H, 5.18; N, 11.74.
mp 128-129°C
15 Example 34
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(2-(2-0xo-1-
pyrrolidinyl)ethyl)amino)methyl)-2,4-dioxo-3-phenyl-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



N3COF \ / F The simlar reaction as described in Exanple 2 by using the
conpound obtained in Reference Exanple 17 (350 ny, 0.588 mml) and

1- (3- hydroxyethyl)-2-pyrrolidone (0.50 g, 3.85 mml) gave the title 5
conmpound (283 ny, 68 % as pale yellow crystals. "H NVMR(CDCL) 5: 1.7-1.9
(2H, m, 2.15 (3H, s), 2.15-2.3 (211, m, 52 (2H, t, J = 6.2 Hz), 3.20
(2H, t, J =6.8 Hz), 3.29 (211, t, J = 6. ), 3.77 (211, s), 3.83 (311,
s), 5.37 (211, s), 6.93 (211, t, J =8.2 Hz), 7.1-7.35 (611, m, 7.5-7.65
(44 m, 7.64 (1H s). 10 IR (K 723, 1667, 1532, 1472, 1236, 1034, 837,
762 cm 1. Elenental analysis f%9F3N8CBS 0.5H20 Calcd.: C, 58.73; H,
4.79; N, 11.74. Found : C 58.99NH 4.98; N, 11.92. np 198-200 C 15
Exanpl e 36 Production of

N-(2-(((1-(2,6-difluorobenzyl)-3-(4fl uorophenyl ) -6-(4-

(((net hoxyam no) car bonyl ) am no) phenpM) - 2, 45 di 0 , 2,3, 4-

t et rahydrot hi eno[ 2, 3-dl pyrim di n-’g-y ) me thyI ) am no) et hyl ) - N-
met hyhnet hanesul f onami de 9 O N N~ NCO MO O F

F

H N
N S N”go
MeO O F
F

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (404 mg, 0.7 mmol) and 1-
(3-hydroxyethyl)-2-pyrrolidone (0.50 g, 3.85 mmol) gave the title
compound (290 mg, 60 %) as colorless crystals.

IH-NMR(CDCls) 5: 1.7-1.85 (2H, m), 2.14 (3H, s), 2.21 (2H, t, J = 8.1 Hz),
2.54 2H, t,J =6.2 Hz), 3.19 (2H, t, J = 7.0 Hz), 3.29 (2H, t, J = 6.2 H2),
3.77 2H, s), 3.83 (3H, s), 5.38 2H, s), 6.93 (2H, t, J = 8.1 H2), 7.18 (1H,
s), 7.25-7.7 (11H, m).
10 1R (KBr): 1715, 1672, 1530, 1470, 1323, 1238, 1032, 735 cm !,

Elemental analysis for CssH34F2NeOsS 0.56H20

Calcd.: C, 60.25; H, 5.06; N, 12.04.

Found : C, 60.29; H, 5.04; N, 12.13.

mp 134-136 °C
15 Example 35
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-5-((methyl-
(2-(2-0x0-1-pyrrolidinyl)ethyl) amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yDphenyl)-N’-methoxyurea



The simlar reaction as described in Exanple 2 by using the conpound
obtained in Reference Exanple 17 (350 ngy, 0.588 mml) and

2- met hyl am noet hanol (0.29 g, 3.85 mmol) gave the title conpound (263 5 ng,
61 % as pale yellow crystals. 'H NVR(CDC13) 5: 2.13 (3H, s), 2.55 (2H, t, J
= 6.4 Hz), 2.70 (3H, s), 2.71 (3H, s), 3.15 (2H, t, J = 6.4 Hz), 3.81 (2H
s), 3.83 (3H, s), 5.37 (2H, s), 6.93 (2H°T, J =8.2 Hz), 7.1-7.7 (11H m.
LR (KBr): 1725, 1663, 1534, 1474, 1331, 1236, 1142, 1034, 793 cm 1. 10

El emrental analysis for C33H33F3N0OGS2 Calcd.: C, 54.24; H, 4.55; N, 11.50.
Found : C, 54.10; H, 4.45; N, EZ}GQ np 218-220 C Exanple 37 15 Production
of N-(4-(1-(2,6-difluorobenzyl)-p-((nethyl (((2S)-1-

(et hyl sul fonyl ) -2-pyrrolidinyl)mgthyl) am no)nethyl)-2, 4-di oxo- 3-

phenyl -1, 2, 3, 4-t et rahydr ot hi eno 2 -d] pyr ;@g&yl ) phenyl ) - N - net hoxyur ea
100 0: SSO,NOi | HNI $ - |5 OO0 F F The simlar
reaction as descrl bed in ) SiNTg e conpound obtained in

Ref erence Exanple 15 (4 : jgd (L)- 2-hydroxynet hyl pyrrolidine
(0.39 g, 3.85 nmol) e title Go unl 5 (262 ng, 51 % as colorless
crystals. '"H NWR ( I ) 6 1.7-1.85/(4K m, 2.08 (3H, s), 2.2-2.4 (1H, m,
2.5- 2.65 (1H m, 2.72 (3H, s), 3.1 3 (2H m, 3.7-3.9 (3H m, 3.83
(3H, s), 5.37 (2H, s), 6.92 (2H t, .2 Hz), 7.13 (1H, s), 7.2-7.7
(11H, m.

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 17 (350 mg, 0.588 mmol) and
1-(3-hydroxyethyl)-2-pyrrolidone (0.50 g, 3.85 mmol) gave the title
compound (283 mg, 68 %) as pale yellow crystals.

IH-NMR(CDCls) 8 1.7-1.9 @H, m), 2.15 (3H, s), 2.15-2.3 (2H, m), 2.52
(2H, t, J = 6.2 Hz), 3.20 2H, t, J = 6.8 Hz), 3.29 (2H, t, J = 6.2 Hz), 3.77
(2H, s), 3.83 (3H, s), 5.37 (2H, s), 6.93 (2H, t, J = 8.2 Hz), 7.1-7.35 (6H,
m), 7.5-7.65 (4H, m), 7.64 (1H, s).
10 IR (KBr): 1723, 1667, 1532, 1472, 1236, 1034, 837, 762 cm'1.

Elemental analysis for CasHssFsNeOsS 0.5H20

Calcd.: C, 58.73; H, 4.79; N, 11.74.

Found : C, 58.99; H, 4.98; N, 11.92.

mp 198-200 °C
15 Example 36
Production of N-(2-(((1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-6-(4-
(((methoxyamino)carbonyl)amino)phenyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-5-y)methyl)(methylamino)ethyD-N-
methylmethanesulfonamide



IR (KBr): 1713, 1667, 1528, 1470, 1333, 1148, 1030, 785 cm1l. 10 El enental
anal ysis for C35H36F2N60O6S2 Calcd.: C, 56.90; H 4.91; N, 11.37. Found : C
56.55; H 4.87; N, 11.23. np 195- 197 C Exanpl e 38 15 Production of
N-(4-(1-(2,6- d|fluorobenzyl) 3-(4-fluorophenyl)-5- ((nmethyl (((2S)-

1- (et hyl sul f onyl ) - 2- pyrrolldlnyl)nethyl)egg no) met hy] ) -

2, 4-di oxo-1, 2, 3, 4-t etrahydrot hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl )-N -

met hoxyurea 101 N O S, O,N O | Fi NI N\ N~- SNO MOO F F The
simlar reaction as describedn™xanple 2 by using the conpound obtai ned
in Reference Exanple 17 (400 ngo-{-672 mmol ) and

(L) - 2- hydr oxynet hyl pyrrol i di nd)(04y39 g, 3.85 mml) gave the title 5 conpound
(222 ngy, 44 % as colorless cryst£+ﬁ. 1H- NVR(CDC13) 5: 1.7-1.85 (4H, m,
2.09 (311, s), 2.25-2.35 (1H, m, 2,b5- 2.65 (1 !Q, 2.71 (3H, s),
3.15-3.3 (211, m, 3. 65 3 7 (2H, M ¥3.74Q 1H, = 12.0 Hz), 3.83 (3H
s), 3.87 (1H, d, J = 3), 8 (2H, t, J = 8.2 Hz),
6.85-6.95 (1H, m, 7. 1 {ﬁi J 8.4 Hz), 10 7.55 (2H,
d, J =8.4 H), 7.62 (1 : ; 1667 1530 1470, 1333 1236,
1152, 1032, 795 cnr 1, ntal anal |sfior(I35FBGFsNGO6SZ Calcd.: C,
55.55, H 4.66, N, Me@o. “Gound: C, 55.42; HF 4.45; N, 11.01.

F

" The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 17 (350 mg, 0.588 mmol) and
2-methylaminoethanol (0.29 g, 3.85 mmol) gave the title compound (263

5 mg, 61 %) as pale yellow crystals.

IH-NMR(CDCls) 8: 2.13 (3H, s), 2.55 (2H, t, J = 6.4 Hz), 2.70 (3H, s), 2.71
(3H, s), 3.15 (2H, t, J = 6.4 Hz), 3.81 (2H, s), 3.83 8H, s), 5.37 (2H, s),
6.93 (2H, t, J =8.2 Hz), 7.1-7.7 (11H, m).
IR (KBr): 1725, 1663, 1534, 1474, 1331, 1236, 1142, 1034, 793 cm'.

10 Elemental analysis for CssHssFsNeOeS2
Caled.: C, 54.24; H, 4.55; N, 11.50.
Found : C, 54.10; H, 4.45; N, 11.36.
mp 218-220 °C
Example 37

15 Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(((2S)-1-
(methylsulfonyl)-2-pyrrolidinyl)methyl)amino)methyl)-2,4-dioxo-3-
phenyl-1,2,3,4-tetrahydrothienol2,3-dlpyrimidin-6-yDphenyl)-N'-

methoxyurea



15 np 202.204 C Exanple 39 Production of
N-(4-(1-(2,6-difluorobenzyl)-5-((nmethyl (((2R)-1-
(et hyl sul fonyl ) -2-pyrrolidinyl)nmethyl)am no)nethyl)-2, 4-di oxo- 3-
phenyl -1, 2, 3, 4-t et rahydr ot hi eno[ 2, 3-d] pyri m di n-6-y1) phenyl )-N - 20
met hoxyurea 102 ONO H N N~ - S NJ"O {]\J/tﬁﬁ)o F F The simlar reaction as
described in Exanple 2 by using the conpo obt ai ned i n Reference Exanple
15 (188 ng, 0.325 mml) and (R)-2-hydroxynethylpyrrolidine (0.14 g, 1.38
mml) gave the title 5 conpoun 36 ny, 57 % as colorless crystals.
"H- NVR(CDC13) 8: 1.7-1.85 (4Hgn\'gé_g~.08 (3H, s), 2.2-2.4 (1H, m, 2.5-2.65
(1H, m, 2.72 (311, s), 3.15 , m, 3.7-3.9 (3H, m, 3.83 (311, s),
5.37 (2H, s), 6.92 (2H, t, 3; Ndz), 13 (AN, s), 7.2-7.7 (11H, m. IR
(KBr): 1713, 1665, 1530 1470/’_@ 1085 cm~. 10 El enental

20 - 56 ; H 4.99; N, 11.24.
iz 10 C Exanpl e 40 15 Production

Found : C, 56.29; H 4.
of N-(4-(1-(2,6-difluor zyI (((g— N

rrethoxyethyl)(rrethyy] thyl)-2, 4-di gxo- & (2-pyridinyl)-1, 2,3, 4-

t et rahydr ot hi enof 2, é??Ipyrlmdln 6-yl ) phenyl ) N - net hoxyur ea 10 iNO NN/
I N N

The similar reaction as described in Example 2 by using the
compound obtained in Reference Example 15 (404 mg, 0.7 mmol) and (L)-
2-hydroxymethylpyrrolidine (0.39 g, 3.85 mmol) gave the title compound
5 (262 mg, 51 %) as colorless crystals.
IH-NMR (CDCls) 5 1.7-1.85 (4H, m), 2.08 (3H, s), 2.2-2.4 (1H, m), 2.5
2.65 (1H, m), 2.72 H, s), 3.15-3.3 (2H, m), 3.7-3.9 (3H, m), 3.83 (3H, s),
5.37 (H, s), 6.92 2H, t, J = 8.2 Hz), 7.13 (1H, s), 7.2-7.7 (11H, m).
IR (KBr): 1713, 1667, 1528, 1470, 1333, 1148, 1030, 785 cm'..
10 Elemental analysis for CssHssF2NeOeS2
Calcd.: C, 56.90; H, 4.91; N, 11.37.
Found : C, 56.55; H, 4.87; N, 11.23.
mp 195-197 °C
Example 38
15 Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-fluorophenyl)-5-
((methyl(((2S)-1-(methylsulfonyl)-2-pyrrolidinyDmethyl)amino)methyl)-
2,4-dioxo-1,2,3,4-tetrahydrothieno(2,3-dlpyrimidin-6-yphenyl)-N’-

methoxyurea



MO Y SNI--OOF F 6 Diethyl cyanophosphate (245 ng) and

N- et hyl di i sopropyl am ne 103 (284 pl) were added to a solution of the
conmpound obtained in Reference Exanple 7 (607 ng) and 2-am nopyridine (142
mg) in DMF (10 m) under ice cooling, and the reaction m xture was war ned
gradually to room tenperature and stlrreg for 13 hours. The reaction

m xture was 5 distributed between et hyl Btate and water. The organi c | ayer
was successively washed with water and saturated brine, dried over
magnesi um sul fate, and concent d under reduced pressure. The obtained
resi due was roughly purified by am nopropyl silica gel colum

chr omat ogr aphy (Fuji S|Iy5|g)cﬂﬂn1c |). The obtained crude am de 10 (350 nm)
was di ssol ved in ethanol ). Nand a 28 % sodi um net hoxi de
i n nethanol (196 ng) was addeﬁ T ; re was stirred at room
tenperature for 15 hours. TQe eact i A xxwas neutralized with 1IN
hydrochloric acid (1 m : v as distilled off. The residue
was distributed between - TN The organic | ayer was
successi vel y mashedb4é¢) pri ne, and dried over

anhydr ous sodi um su tilled off under reduced
pressure. The obtained residue was purifi'e am nopropyl silica gel

col um chromat ography (45 g, eluent: ethyl at e/ hexane 7/3 to ethyl
acetate) and recrystallized 20 from THF- etha to give the title conpound
(210 ng) as colorless crystals. Elenental analysis for CS1H30N60SSF2
Calcd.:C, 58.48; H_4.75; N, 13.20. Foun 8.46; H,. 4.68; N, 12.93. 25
1H NVR (CDCh) 5: 2. Hhe gipilagyeaciiogpag QPPCI%%edJm— xagplp ¢ byzusimgthg o), 341

(2019 = 5 GobfohnPobfhihalin Referduld ol £ (add i, 0312 B o
(L)-2-hydroxymethylpyrrolidine (0.39 g, 3.85 mmol) gave the title

compound (222 mg, 44 %) as colorless crystals.
IH-NMR(CDCls) 5: 1.7-1.85 (4H, m), 2.09 (3H, s), 2.25-2.35 (1H, m), 2.55-
2.65 (1H, m), 2.71 (3H, s), 3.15-3.3 (2H, m), 3.65-3.7 (2H, m), 3.74 (1H, d,
J=12.0 Hz), 3.83 (3H, s), 3.87 (1H, d, J = 12.0 Hz), 5.36 (2H, s), 6.92 (2H,
t, J = 8.2 Hz), 6.85-6.95 (1H, m), 7.1-7.35 (5H, m), 7.49 (2H, d, J = 8.4 Hz),
10 755(2H, d, J=8.4Hz), 7.62 (1H, s).

IR (KBr): 1715, 1667, 1530, 1470, 1333, 1236, 1152, 1032, 795 cm'1.

Elemental analysis for CssHssFsNeOsS2

Calcd.: C, 55.55; H, 4.66; N, 11.10.

Found: C, 55.42; H, 4.45; N, 11.01.
15 mp 202-204 °C

Example 39

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((methyl(((2R)-1-
(methylsulfonyl)-2-pyrrolidinyl)methyl)amino)methyl)-2,4-dioxo-3-
phenyl-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-

20 methoxyurea



J 8.1 Hz), 7.24-7.40 (4H, m, 7.53 (2H, d, J = 8.4 Hz), 7.62 (211, d, J =
8.4 Hz), 7.65 (1H, s), 7.88 (1H, dt, J = 1.5 Hz, 7.8 Hz), 8.67-8.69 (1H m.
IR (KBr): 1717, 1674, 1591, 1530, 1460, 1329 cni'. 30 Exanple 41 Production
of N-(4(1(26dif|uorobenzy|) 5-(((2-

et hoxyet hyl ) (met hyl ) ami no) met hyl ) - 2, 4- di ox;e? 3-(2-pyridinyl)-1,2,3,4 104

t et rahydrot hi eno[ 2, 3-d]pyrim di n-6-yl )ph I)-N' -met hoxyurea Et-0 I~-N O N
NI NN MO ~ SNI1--O OF To a solution of the conpound obtained in
Ref erence Exanple 14 (251 ng) AmDW (4.3 m) were added 2-ethoxyet hyl
chloride (141 ng), N 5 ethyl di so ropyl am ne (245 p.1) and potassium i odide
(107 ng), and the mxture V\/@ |rt‘1ed at 60 C for 24 hours. The reaction

m xture was distributed bet et IN] acetate and water. The organic |ayer
was washed with saturated brl/heoand [ ovenesi um sul fate. The
solvent was distilled off, Hnd r esh N 1 fied by am nopropyl 10

silica gel colum chro a Chemcal) (45 g, eluent:
et hyl acet at e/ hexane = Stgl | i zed fromethyl acetate to
give the title corrpwgg) rrg) as colorle

[ystals. El enmental analysis
for Cs2Hs2NGOBSF2 0 Calcd.:C, 59.01; H
59.11; H, 5.13; N, 12.55. H-NI\/R(CDCb) 8:

&l

5.01; N, 12.74. 15 Found :GC,
(3H, t, J =6.9 H), 2.15

(3H, s), 2.63 (211, t, J = 6.2 Hz), 3.39 (20 O J = 6.9 Hz), 3.44 (2H t,
J =6.2 H), 3.80 (2H brs), 3.81 (3H s); 53 (2H, brs), 6.91 (2H, t, J =
8.1 Hz), 7.19 (111, s), 7 27-7.32 (1H, mf, 7.35.7.41 (2H, n), 7.53 (2H, d,
J =8.4 H), 7.63 7.64 (2H,

) ("H;' 1lar reactgon as described in Example 2 by using the

compound obtained in Reference Example 15 (188 mg, 0.325 mmol) and
(R)-2-hydroxymethylpyrrolidine (0.14 g, 1.38 mmol) gave the title
5 compound (136 mg, 57 %) as colorless crystals.

IH-NMR(CDCls) 6: 1.7-1.85 (4H, m), 2.08 (3H, s), 2.2-2.4 (1H, m), 2.5-2.65
(1H, m), 2.72 (3H, s), 3.15-3.3 2H, m), 3.7-3.9 (3H, m), 3.83 (3H, s), 5.37
(2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.13 (1H, s), 7.2-7.7 (11H, m).
IR (KBr): 1713, 1665, 1530, 1470, 1333, 1148, 1030, 785 cm.

10 FElemental analysis for CasHssF2NsOeSz 0.5H:0
Calced.: C, 56.21; H, 4.99; N, 11.24.
Found : C, 56.29; H, 4.79; N, 11.11.
mp 208-210 °C
Example 40

15 Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-
tetrahydrothienol2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

o)

H H N N
meo Ny N N’J*o
0o F
F?j

Diethyl cyanophosphate (245 mg) and N-ethyldiisopropylamine



20 d, J = 8.4 Hz), 7.88 (111, dt, J = 1.2 Hz, 7.5 Hz), 8.68 (1H, dt, J = 0.9
Hz, 4.8 Hz). IR (KBr): 1717, 1674, 1591, 1530, 1460, 1329 cnrl. Exarrple 42
Production of N-(4-(1-(2, 6- dlfluorobenzyl) 3-(5-fluoro-2-pyridinyl)-5-(((2-
25 net hoxyet hyl ) (et hyl ) am no) net hyl ) - 2, 4- di oxo- 1, 2, 3, 4-

F

tetrahydrothi eno[ 2, 3-d] pyri m di n- 6-y|)phen)£i g} N -rret hoxyurea 105 10 O
"INNUN~1I N MOS -~NO OF F/ \*B} a sinilar manner to Exanpl e
40, a crude am de (270 ng) was obtained fromthe colg?ound obtained in

2Ref renr ﬁncg Frarrtiﬂ r7111) melﬁgi)f,;d toi aasdyhonyl\tifmthﬁmgmm ehtanpd)in Relferoence
and the 1 t1 o dorpBaln’ (684 e) 24 mipoiiadine ke B sl IRnutoplies ng
et ol (10 i =B R A R (14

12.84. 10 Founcte erabuf®andlstiéréd for\l3 hduss’. ka%ti@ﬁiktlﬁ‘ev@a§3 (3H s),
2. 62 (2H 3.26 (3H, s), 3.41 (2H t. 5.9 Hz), 3.80 (2H,

brs), 25t (3H, dlsyr;bﬁté}ngMerbe@l)vl age@ite @zid, water. J ’Hleaorgam;: 1a37er1\§a$ 1H, s),
1752 7123 4 2?53?61010&@363 g%étfnv\qthmatgr g&d %tHurac%ed brme %_'l'zlgd 015 'R (KBr):

magnesium sulfate, and concentrated under reduced pressure. The

obtained residue was roughly purified by aminopropyl silica gel column
chromatography (Fuji Silysia Chemical). The obtained crude amide
10 (350 mg) was dissolved in ethanol (25.5 ml), and a solution of 28 %
sodium methoxide in methanol (196 mg) was added thereto. The
mixture was stirred at room temperature for 15 hours. The reaction
mixture was neutralized with 1N hydrochloric acid (1 ml), and the
solvent was distilled off. The residue was distributed between ethyl

15 acetate and water. The organic layer was successively washed with
water and saturated brine, and dried over anhydrous sodium sulfate.
The solvent was distilled off under reduced pressure. The obtained
residue was purified by aminopropyl silica gel column chromatography
(45 g, eluent: ethyl acetate/hexane 7/3 to ethyl acetate) and recrystallized
20

from THF-ethanol to give the title compound (210 mg) as colorless

crystals.

Elemental analysis for CaiH3zoNeOsSF:

Caled.:C, 58.48; H, 4.75; N, 13.20.

Found :C, 58.46; H, 4.68; N, 12.93.

25 1H-NMR (CDCl) &: 2.15 (3H, s), 2.62 (2H, t, J = 5.9 Hz), 3.26 (3H, s), 3.41
(2H, t, J = 5.9 Hz), 3.80 (3H, s), 3.81 (2H, brs), 5.34 (2H, brs), 6.91 (2H, t,
J=8.1Hz), 7.24-7.40 (4H, m), 7.53 2H, d, J = 8.4 Hz), 7.62 2H, d, J =
8.4 Hz), 7.65 (1H, s), 7.88 (1H, dt, J = 1.5 Hz, 7.8 Hz), 8.67-8.69 (1H, m).
IR (KBr): 1717, 1674, 1591, 1530, 1460, 1329 cm'.

30 Example 41

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

ethoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-pyridinyl)-1,2,3,4-



Exanpl e 43 Production of
N-(4-(3-(5-brono-2-pyridinyl)-1-(2,6-difluorobenzyl)-5-(((2-

met hoxyet hyl ) (et hyi ) am no) net hyl ) - 2, 4-di oxo-1, 2, 3, 4- tetrahydrothieno[ 2,
3-d] pyri mdin-6-yl)phenyl)-N -nmethoxyurea 10 0 Br 20 NNJ/ \ / I N" MO
Y\" ~~o NO OF F/ \ The simlar reaction as described in Exanple 40 by
using the 106 conpound obtained in Referéfde Exanple 7 (304 ng), diethyl
cyanophosphate (153 pi), 2-am no-5-bronopyridine (173 ng) and N

et hyl di i sopr opcdtféﬁymo&mo[rzt,}}mpzﬂnﬁd@m{sdﬁl)pnéﬁiﬁ)(waﬁetmaxyursurt her nor e,
the simlar reaction by using nethanol (14.5 m) and a 5 solution of 28 %
sodi um net hoxi de i n net hanol FIQZ ng) gave the title conpound (113 ny).

El emrental anal ysis for CalH2gN6 BrF2 0.5H20 Calcd.:C, 51.39; H 4.17; N,
11.60. Found :C, 51.68; H 4.25; §, 11,53. 1H NWR (CDC a) 5: 2.13 (3H,
s), 2.62 (2H, t, J = 5.9 Hz), 3.263H? sﬁ.m (2H, t, J = 5.9 Hz), 3.78
(2H, brs), 3.80 (3H, s)H 5H3 H, sNOSRZ (2H, t, J =8.1 Hz), 7.27
(1H, d, J = 8.4 HE)Megf& =M , , (. 37 (1H, s), 7.54 (2H d, J =9.0
Hz), 7.60 (2H, d, J = 9.0 Hz)=7. 645(IN, e 7.98 (1H dd, J = 2.7 Hz, 8.4
Hz), 8.72 (1H, d, J = 2.7 Hz). 15 IR (KBr), 2938, 1717, 1674, 1590, 1456 cm
1. Exanple 44 Production of N-(4-(I-|g2iquorobenzyI)-S-(((Z

met hoxyet hyl ) (et hyl ) am no) net hyl ) - 3- ( S22t hyl - 2- pyri di nyl ) - 2, 4- di oxo-

P4

To a solution of the compound obtained in Reference Example 14
(251 mg) in DMF (4.3 ml) were added 2-ethoxyethyl chloride (141 mg), N-
5 ethyldiisopropylamine (245 nl) and potassium iodide (107 mg), and the
mixture was stirred at 60 °C for 24 hours. The reaction mixture was
distributed between ethyl acetate and water. The organic layer was
washed with saturated brine and dried over magnesium sulfate. The
solvent was distilled off, and the residue was purified by aminopropyl
10 silica gel column chromatography (Fuji Silysia Chemical) (45 g, eluent:
ethyl acetate/hexane = 3/2 to 4/1) and recrystallized from ethyl acetate to
give the title compound (62 mg) as colorless crystals.
Elemental analysis for Cs2Hs2NsOsSF2 0.1AcOEt
Calcd.:C, 59.01; H, 5.01; N, 12.74.
15 Found:C, 59.11; H, 5.13; N, 12.55.
IH-NMR (CDCls) 6: 1.13 3H, t, J = 6.9 Hz), 2.15 (3H, s), 2.63 (2H, t, J =
6.2 Hz), 3.39 (2H, q, J = 6.9 Hz), 3.44 (2H, t, J = 6.2 Hz), 3.80 (2H, brs),
3.81 (3H, s), 5.34 (2H, brs), 6.91 (2H, t, J = 8.1 Hz), 7.19 (1H, 8), 7.27-7.32
(1H, m), 7.35-7.41 (2H, m), 7.53 (2H, d, J = 8.4 Hz), 7.63 (1H, s), 7.64 (2H,
20 4,J=84H2),7.88 (1H, dt, J = 1.2 Hz, 7.5 Hz), 8.68 (1H, dt, J = 0.9 Hz,
4.8 Hz).
IR (KBr): 1717, 1674, 1591, 1530, 1460, 1329 cm'.
Example 42
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(5-fluoro-2-pyridinyl)-5-(((2-
25 methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4
tetrahydrothienol[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



1,2, 3,4-tetrahydrot hi eno[ 2, 3-d]pyrimdin-6-yl)phenyl)-N -nmethoxyurea 10 O
M 20 N\" ~ 1/ I NNMONYNI1--O OF F/ The simlar reaction as
described in Exanple 40 by using the conpound obtained in Reference Exanple
7 (304 ny), diethyl cyanophosphate (153 pl), 2-am no-5-nethyl pyridine (109
ng) and N- ethyl diisopropylam ne (190 pl) gave a crude am de (188 ng). 25
Furthernore, the simlar reaction by usingofethanol (13.5 m), a solution

of 28 % sodi um et hoxi de i n nmethanol (103 ng) gave the title conpound 107
(122 nmg). Elenental analysis fay C32Hs2N606SF2 0. 51120 Calcd.:C, 58.26; H,
5.04; N, 12.74. Found :C, 58.55\ H 5.14; N, 12.67. 5 1HNWR (CDOs) 5. 2.14
(3H, s), 2.39 (3H, s), 2.62 (2H , 3.26 (3H, s), 3.41 (2H, t,
J =5.7 Hz), 3.77 (211, brs), Z BH726 (111, brs), 5.38 (111,
brs), 691(2H t, J—|.$3HH2 ﬁ n, 742(1H s), 7.53 (2H,
d, J 87Hz)76262H , 7.66 (1H, s), 7.66-7.69 (1H m,
8.48 (111 d, J = MOy 1 N 8 1717, 1675 1586, 1530, 1462

(KBr
cm 1. Exarrple 45 Producﬁ on of N-(4-(1-(2F6- dlfluorobenzyl) 5-(((2
%

met hoxyet hyl ) (net hyl ) am no) net hyl ) - 3-( et hyl - 2- pyri di nyl ) -2, 4-di oxo- 1,
2, 3,4-tetrahydrothieno[2, 3-d] pyrim fin yl ) phenyl ) -N - net hoxyurea 10 ~-N O

By a similar manner to Example 40, a crude amide (270 mg) was
obtained from the compound obtained in Reference Example 7 (304 mg),
diethyl cyanophosphate (153 pl), 2-amino-5-fluoropyridine (113 mg) and

5 N-ethyldiisopropylamine (190 pl), and the title compound (113 mg) was
obtained from the crude amide by using methanol (19 mD and a solution
of 28 % sodium methoxide in methanol (146 mg).

Elemental analysis for C31H2sNsOsSF's
Calcd.:C, 56.87; H, 4.46; N, 12.84.

10 Found:C, 56.69; H, 4.57; N, 12.83.
IH-NMR (CDCls) 8: 2.13 (3H, s), 2.62 (2H, t, J = 5.9 Hz), 3.26 (3H, s), 3.41
(2H, t, J = 5.9 Hz), 3.80 (2H, brs), 3.82 (3H, s), 5.33 (2H, brs), 6.92 (2H, t,
J=8.3 Hz), 7.19 (1H, s), 7.28-7.38 (2H, m), 7.52-7.63 (6H, m), 8.51 (1H, d,
J =3.0 Hz).

15 IR (KBr): 1715, 1674, 1586, 1530, 1462 cm™.
Example 43
Production of N-(4-(3-(5-bromo-2-pyridinyl)-1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea

e o) =
H H N |
20 N
Mo NN a8 N

The similar reaction as described in Example 40 by using the



15 HH/ N\NM NNMO Y- SN NOOF The simlar reaction as
described in Exanple 40 by using the conpound obtained in Reference Exanple
7 (423 ny), diethyl cyanophosphate (212 p0, 2-am no-6-mnethyl pyridine (151
ng) and N- et hyl diisopropylam ne (265 pl) gave a crude am de (242 ny). 20
Furthernore, the simlar reaction by using nmethanol (17 ml), a solution of
28 % sodi um net hoxi de i n nethanol (131 nglOgave the title conmpound (145
ng). Elemental analysis for Cs2Hs2N6OGSF2 0.51120 Calcd.:C, 58.26; H, 5.04;

N, 12.74. 25 Feginpoud oﬁﬁaﬁadlﬂR&e%cel‘Exé@pfe% (3614 S Gﬁ%ﬁ&i) S: 2.15 (3H,
s), 2.60 (3H, s), 2.62 (211, t, J 5327 108 ~(3H, §), 3.41 (2H t,
0

(J]I 5.8 H), mm@hémpbam (153 nB, %}m(mlel5 mepyaidine(173 mg) a(JjadN i
ngjl‘;’ gfiiﬁ iy 8tisonropylasmine, 198 H1F giave s crpdo inidesBRBme) ' 7 537(%4_
8 7 Hz), 7 76)}(721&11%%“{0%@ @@nﬁéﬁ ﬂéﬁ?ﬂg’%ds?@&%%l d?%’iﬁ) é%@? 1530,
1472 cm 12 Exstﬂﬁhenétﬁ%r%wmrmethd&hdémhétha&oﬂ(timﬁfg)tg@%ythktﬁﬂé((2-

nmet hoxyet hyl ) (et hyl ) ani no) met hyl ) - 3- ( 3- met hoxy- 6- net hyl - 10
pyri dinyl) - 2, dcampowad (P1BmB)t et r ahydr ot hi eno[ 2, 3- d] pyri ni d| n- 6-

i) phenyl)- N - et hoxtrea, 10, MR NN\l d'sto

Calcd.:C, 51.39; H, 4.17; N, 11.60.
Found :C, 51.68; H, 4.25; N, 11.53.

10 1H-NMR (CDCD) 5: 2.13 (3H, s), 2.62 (2H, t, J = 5.9 Hz), 3.26 (3H, s), 3.41
(2H, t, J =5.9 Hz), 3.78 (2H, brs), 3.80 (3H, s), 5.32 (2H, brs), 6.92 (2H, t,
J=8.1Hz), 7.27 (1H, d, J = 8.4 Hz), 7.27-7.33 (1H, m), 7.37 (1H, ), 7.54
(2H, d, J=9.0 H2), 7.60 (2H, 4, J =9.0 Hz), 7.64 (1H, s), 7.98 (1H, dd, J =
2.7Hz, 8.4 Hz), 8.72 (1H, d, J = 2.7 Hz).

15 IR (KBr): 2938, 1717, 1674, 1590, 1456 cm!.

Example 44

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

methoxyethyl)(methyl)amino)methyl)-3-(5-methyl-2-pyridinyl)-2,4-dioxo-

1,2,3,4-tetrahydrothienol2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea
-0

geeen
20 HoH /N SN
0 F

F

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (304 mg), diethyl
cyanophosphate (153 nl), 2-amino-5-methylpyridine (109 mg) and N-
ethyldiisopropylamine (190 pl) gave a crude amide (188 mg).

25 Furthermore, the similar reaction by using methanol (13.5 ml), a solution
of 28 % sodium methoxide in methanol (103 mg) gave the title compound



MO Y SNLO OF F 6 The simlar reaction as described in Exanple 40 by
using the conpound obtained in Reference Exanple 7 (455 ng), diethyl 15
cyanophosphate (227 0), 2-am no-3-nethoxy-6-nethyl pyridine (208 ng) and

N- et hyl di i sopropyl am ne (3101 z1) gave a crude am de (130 ng). Furthernore,
the simlar reaction by using nethanol (8.5 m), a solution of 28 % sodi um
met hoxi de in nmethanol (666 ng) gave the thphe conpound (107 ng). 20

El emrental anal ysis for CSSH34N6O6SF2 0.5H20 Calcd.:C, 57.47; H, 5.11; N,
12.18. Found gzg@lg4 H, 5 03 N, 12.26. "H-NMR (CDCh) 5: 2.13 (3H, s),
2.51 (3H, s), F2RIB 5.9 Hz), 3.26 (3H s), 3.40 (2H t, J = 5.9

Hz), 3.77 (1H, Elbmdntﬂlh&al;ydiléfor @azTEzN&DkSEQ)O 53,3. 79 (3H, s), 3.86 (1H d,
J =12.3 Hz), 5.24 (1H dJ =156 Hz). 5.40 (1H d, J = 15.6 Hz), 6.90

(2H, t, J = 8. @alezl), ,58126’(1‘11-60&;1\(} 12.8t.4 Hz), 7.23-7.34 109 (1H m, 7.27
(7_1?5 ((j’:LH,J ;)8 0‘6’9&(%5?%’)5(12{{& f‘kéﬁ) 12. 58H2)1712 5?6(7421H 1389J ;532 712%
Kl-nzi (1E2<3mél Slll_?l uor ogen%l) g-%(athS)b?( 3-96(-3Ht%y12 %—QH t, J=5.7Hz), 3.26
pyridinyl)-5- ((3E2-9)e8 Iz;qx(x‘zﬁ rtyU)=€ BE‘itH)t) )BT MBSy BISO(IH )08 261013, 3014,)
R L e S N

753 (2H, d, J = 8.7 Hz), 7.62 (2H, d, J = 8.7 Hz), 7.66 (1H, s), 7.66-7.69

(1H, m), 8.48 (1H, d, J = 2.4 Hz).

10 IR (KBr): 2938, 1717, 1675, 1586, 1530, 1462 cm ..

Example 45

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

methoxyethyl)(methyl)amino)methyl)-3-(6-methyl-2-pyridinyl)-2,4-dioxo-

1,2,3,4-tetrahydrothieno(2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea

~0

15 H H N“SN
N N—@—}f‘\& Me
o) F

F

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (423 mg), diethyl
cyanophosphate (212 nl), 2-amino-6-methylpyridine (151 mg) and N-
ethyldiisopropylamine (265 pl) gave a crude amide (242 mg).

20 Furthermore, the similar reaction by using methanol (17 ml), a solution
of 28 % sodium methoxide in methanol (131 mg) gave the title compound
(145 mg).

Elemental analysis for Cs2Hs2NsOsSF2 0.5H20

Calcd.:C, 58.26; H, 5.04; N, 12.74.

25 Found :C, 58.39; H, 4.86; N, 12.79.

1H-NMR (CDCl) 8: 2.15 (3H, s), 2.60 (3H, s), 2.62 (2H, t, J = 5.8 Hz), 3.27



F/ \ Acrude amde (163 ng) was produced by reacting the conpound 10
obtained in Reference Exanple 7 (455 ng) with 1l-ethyl-3-(3-

di-met hyl am nopr opyl ) - car bodi i m de hydrochl ori de (306 ng), 1-

hydr oxybenzotri azol e (288 ng), 2-am no-3-hydroxy-6-nethyl pyridine (187 ng)
and N-ethyl diisopropylamne (5171 |). Furthernore, the title conpound (127
ng) was obtained fromthe crude am de by u88ng 15 nethanol (11 m) and a
solution of 28 % sodi um et hoxide in nmethanol (85 ng). Elenental analysis

for C33H34NsOASEL $HP41@@H;d, IS 5.30H1B:3.66-3040@HNn) 13 8A (S, )8l 15(12,1}136 03;
H 5.21; N, 12.05. 20 ' H NVR 'S 3H, s), 2.48 (3H,_ s 51-2. 59
(2H, m, 3.20 4,3 153 Hg, é@gé «%41% 15)3f£;)ﬁ@9(11(ﬂHd,JJ=&11121zg 6§, 3.79
R s ey Gl Ot BT s S TR st o g5 U ol Ny

(2H, m) . 434;@25%5@‘&1[1, J = ?76%‘ e3TH, P 158 (O 4; 72989 HEY Hoeq 1009,

1591, 1530, 1 cm 1 dction of
N (4- (1- (2, 6- deH, ubrelobenzﬁz)) B76((AHE, t, J = 7.8 Hz).

met hoxyet hyI ) (e am no met h met ho pyr| di nyl) -2, 4-
di oxo-1, 2, H%{K-é}‘xr@%ﬁh 31@[%6%%01?&% 1 AP '@W)phenyl) N - net hoxyur ea
10 Hl\/DEO Ni46 NN MO 'Ir N~--O OF F/

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

methoxyethyl)(methyl)amino)methyl)-3-(3-methoxy-6-methyl-2-

10 pyridinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno(2,3-dlpyrimidin-6-
yDphenyl)-N’-methoxyurea
\O

””n
M e
MeO

F

The similar reaction as described in Example 40 by using the

compound obtained in Reference Example 7 (455 mg), diethyl

15 cyanophosphate (227 pl), 2-amino-3-methoxy-6-methylpyridine (208 mg)
and N-ethyldiisopropylamine (310 pl) gave a crude amide (130 mg).
Furthermore, the similar reaction by using methanol (8.5 ml), a solution
of 28 % sodium methoxide in methanol (666 mg) gave the title compound
(107 mg).

20 Elemental analysis for CssHs«NsOsSF2 0.5H20
Caled.:C, 57.47; H, 5.11; N, 12.18.
Found :C, 57.54; H, 5.03; N, 12.26.
1H-NMR (CDCls) 6: 2.13 (3H, s), 2.51 (3H, s), 2.62 (2H, t, J = 5.9 Hz), 3.26
(3H, s), 3.40 2H, t, J = 5.9 Hz), 3.77 (1H, d, J = 12.3 Hz), 3.77 (3H, s),

25 3.79(3H, s), 3.86 (1H, d, J = 12.3 Hz), 5.24 (1H, d, J = 15.6 Hz), 5.40 (1H,
d, J = 15.6 Hz), 6.90 (2H, t, J =8.1 Hz), 7.19 (1H, d, J = 8.4 Hz), 7.23-7.34



The simlar reaction as described in Exanple 40 by using the conpound
obtained in Reference Exanple 7 (455 ng), diethyl cyanophosphate (285 pl),
2- am no- 3- met hoxypyridine (233 ng) and N- ethyl diisopropyl am ne (388 pl)
gave a crude am de (226 ng). 10 Furthernore, the simlar reaction by using
met hanol (15.5 m), a solution of 28 % sodi um net hoxi de i n nmet hanol (120
my) gave the title compound (115 ng). El éR€ntal analysis for Cs2Hs2NOOOSF2
0.5H20 Calcd.:C, 56.88; H 4.92; N, 12.44. 15 Found :C, 56.88; H, 4.96; N,
12.31. ' H NMR (18DGh3) 7.87 (Q2Q, J3+8.46Hz),27.63 (CHHd, U,= 8.7Hg),27.58 X2H3 429 = 3H,
s), 3.41 (2H _t, J = 6.% Hz), 3.7?}&1H, d J=12.3 Hz), 3.82 (3H, s), 3.84
(3H, s), 3.888(1He),d.65(H;9),5.69(1Hpsks (2H, s), 6.92 (2H, t, J = 8.1 Hz),

7.17 (1H, , : d =8 8 Hz), 7.57 (1H, :

7.69 EZH, d?)Jlﬁﬁgﬁﬂ‘@g’@?@g}%‘z’g@?ﬁ?ﬁ?’ Frf.aOFﬁ‘rcKsr)? 1717, (1674, 8)1590,

1530, 1470 cnvfy aanl e 49 Production of

N-(4-(1-(§, 6-di fl uorobenzyl) - 3- (4-(1- hydroxy-|I -

ORIV i e A e A AR e D g

i oxo-1, 2, 3, 4-t et rahydrothi eng[ 2, 3- ri n- 6- e -N - net hoxyur ea

111 'O'INO m@ﬁﬁﬁ'@%nfd}qge&hxﬁéﬂegm)s@ ! Yﬁ%"r’e‘igﬁlﬂ*?'&rZ?ééZt i on
q i bed i . ' : bt ai . ;

Exanpi o 7 (1. 2PtV GroBuistor: 3 kB En o PPy eifSynitel™ € ence

4- (1- hydr oxy-1- net hyl et hyl ) anit@ ne (454 ng)

S e
N o) Z |
H H NN
N N—< >—<\/ [ Me
o F

A crude amide (163 mg) was produced by reacting the compound

10 obtained in Reference Example 7 (455 mg) with 1-ethyl-3-(3-
dimethylaminopropyl)-carbodiimide hydrochloride (306 mg), 1-
hydroxybenzotriazole (288 mg), 2-amino-3-hydroxy-6-methylpyridine
(187 mg) and N-ethyldiisopropylamine (517 nl). Furthermore, the title
compound (127 mg) was obtained from the crude amide by using

15 methanol (11 ml) and a solution of 28 % sodium methoxide in methanol
(85 mg).
Elemental analysis for CasH34NeOeSF2 H20
Calcd.:C, 56.13; H, 5.01; N,12.27.
Found :C, 56.03; H, 5.21; N,12.05.

20 1H-NMR (CDCL) &: 2.11 (3H, s), 2.48 (3H, s), 2.51-2.59 (2H, m), 3.20 (3H,
s), 3.30-3.46 (4H, m), 3.60 (1H, d, J = 12.3 Hz), 3.79 (3H, s), 4.05 (1H, d, J
=12.3 Hz), 5.21 (1H, d, J = 15.6 H2), 5.31 (1H, d, J = 15.6 Hz), 6.88 (2H, t,
J=8.1Hz), 7.07 (1H, d, J = 8.1 H2), 7.21-7.31 (2H, m), 7.43-7.51 (4H, m),
7.69 (1H, s).

25 IR (KBr): 2936, 1715, 1669, 1591, 1530, 1472 cm ™.
Example 48



5 and N-ethyl diisopropyl am ne (569 pl) gave a crude amde (1.12 Q).
Furthernore, the simlar reaction by using ethanol (60 m), a solution of
28 % sodi um net hoxi de i n net hanol (579 ng) gave the title conpound (849
ng) . El emental analysis for C35Hs7N5O6SF2 fl.5H20 10 Calcd.:C, 59.82; H,
5.45; N, 9.97. Found :C, 60.09; H, 5. 40 ?1 10. 06 1H—NNR (CDCls) 8:1.60
(6H, s), 1.79 (111 s), 2 14 (3H s), P : .9 Hz), 3.27 (3H,
s), 3.41 (2H, t 81 (3H s) 3. 82 2H s) 5.36 (2H, s),
6.92 (2H, t, J m(hlc:hqnzt)fN% 2. GaifluerobepzyD-54QoH 9 1 = 15 8.7 H),

7.60-7.63 (5H, |l e 50
Product i on( of }Q_@ﬂ%)@%@%‘fﬁ){%ﬁgﬁeﬁbxggﬂg %’gﬁ%ﬁbi‘l?zg%ﬁmnlﬂ) 2E4<arrp ©

di f1 UOfObenZY'3110%0(142(3]4%&&3&&1'%516%[9?? 8l diareyDphefiyth-Nxo- 1, 2, 3, 4- 20
t et rahydr ot hi enof 2, 3-dJ pyri m di n-6-yl ) phenyl) - N - net oxyurealNO/ | OH N

N N\ MO S Nmetlbxywea F / \ 112 The sinmilar reaction as described in
Exanpl e 40 by using 4-(N

benzyl - N- net hyl am nonet hyl ) - 2- [ (2, 6-di fluorobenzyl)-N

et hoxycar bonyl am no] - 5-[4-(3-n&{hoxy §| do) phenyl ] t hi ophene- 3- carboxylic
add (470 ng), diethyl cyanophosphtite (g 4- (1-hydroxy 5

1-met hyl et hyl ) aniline (166 ng) and N-eflhylldi || opropyl am ne (209 pl) gave a
crude ami 8e (422 ny). 'ﬁrt ere,re mNar reaction by using ethanol
(25.5 m) and sodi umeet 0 hg Ha&%the title conpound (113 ny).

El emrental anal ysis for Hs', N5 Qs SF2 F
g

The similar reaction as described in Example 40 by using the

compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (285 nl), 2-amino-3:methoxypyridine (233 mg) and N-
ethyldiisopropylamine (388 pl) gave a crude amide (226 mg).
10 Furthermore, the similar reaction by using methanol (15.5 ml), a solution
of 28 % sodium methoxide in methanol (120 mg) gave the title compound
(115 mg).
Elemental analysis for Cs2Hs2NeOsSF2 0.5H20
Calcd.:C, 56.88; H, 4.92; N, 12.44.
15> Found :C, 56.88; H, 4.96; N, 12.31.
1H-NMR (CDCls) §: 2.20 (3H, s), 2.63 (2H, t, J = 6.2 Hz), 3.28 (3H, s), 3.41
(2H, t, J =6.2 Hz), 3.78 (1H, d, J = 12.3 Hz), 3.82 (3H, s), 3.84 (3H, s),
3.88 (1H, d, J = 12.3 Hz), 5.35 (2H, s), 6.92 (2H, t, J = 8.1 Hz), 7.17 (1H,
s), 7.23-7.39 (3H, m), 7.54 2H, d, J = 8.8 Hz), 7.57 (1H, s), 7.69 H, d, J
20 =8.8Hz),8.23-8.27 (1H, m).
IR (KBr): 1717, 1674, 1590, 1530, 1470 cm'.,
Example 49
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-(1-hydroxy-1-
methylethyl)phenyl)-5-(((2-methoxyethyl) (methyl)amino)methyl)-2,4-
25 dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-

methoxyurea



10 Calcd.:C, 64.54; H 5.14; N, 9.65. Found :C, 64.46; H 5.05; N, 9.70.
"H-NWR (CDC13) 8: 1.62 (6H, s), 1.77 (111, s), 2.05 (3H, s), 3.56 (2H, s),
3.82 (3H, s), 3.90 (2H, s), 5.36 (2H, s), 6.91 (2H t, J = 8.1 Hz),
7.14-7.38 (9H, m, 7.55 (2H, d, J = 9.0 Hz), 7.62 (1H, s), 7.64 (2H, d, J
8.7 Hz), 15 7.72 (2H, d, J = 8.4 Hz). IR KBr): 1713, 1669, 1590, 1530,
1470 cm 1. Exanple 51 Production of N (41¢%-(2,6-difl uorobenzyl)-5-(((2-
met hoxyet hyl ) (et hyl) anino)nethyl) 3-(4-(1-nmethoxy- | 20

met hyl et hyl ) phenyl ) - 2, 4- di oxo0-192, 3, 4- tetrahydrothleno[Z 3-d] pyri mdin-
6-yl ) phenyl)-N -net hoxyurea -0 ' Ol MeO" ~' - SN1--O OF F
The simlar reaction as describedpnin using the conpound
obtained in Reference Exanple 7 (3 25 cyanophosphate (136
pl), 4-(1-methoxy-1- netHyIHt and
N—ethyld||sopropylank5eNﬁﬁ v rude am de (292 ng). 113
Furthernore, the simlar geaction b§ u |n§) thanol (19 m) and a sol ution of

28 % sodi um et hoxi de in rret hanol (146 gave the title conpound (146 ng).
El emental anal ysis for C36H 39Ns06SF2 lcd.:C, 61.09; H 5.55; N, 9.89.
Found : C, 60.97; H 5 54; N 9.92. 'I-fN CDCh) 6: 1.55 (6H, s), 2.15 (3H,

s), 2. 64 2H, t, 9 3.11 S 3.27 (3 3.41 (2H, t, J =
5? 9 H), g 82 ( 3H ’gyxe s gr(rgqlptl(g) as descn%ed n Examp e 4(} by using the

compound obtamed in Reference Example 7 (1.22 g), diethyl
cyanophosphate (456 pl), 4-(1-hydroxy-1-methylethyl)aniline (454 mg)
5 and N-ethyldiisopropylamine (569 nl) gave a crude amide (1.12 g).
Furthermore, the similar reaction by using ethanol (60 ml), a solution of
28 % sodium methoxide in methanol (579 mg) gave the title compound
(849 mg).
Elemental analysis for CssHs7NsOQsSF2 0.5H20
10 Caled.«C, 59.82; H, 5.45; N, 9.97.
Found :C, 60.09; H, 5.40; N, 10.06.
H-NMR (CDCls) &: 1.60 (6H, s), 1.79 (1H, s), 2.14 (3H, s), 2.63 @QH, t, J =
5.9 Hz), 3.27 (3H, s), 3.41 @H, t, J = 5.9 Hz), 3.81 (3H, s), 3.82 (2H, 9),
5.36 (2H, s), 6.92 (2H, t, J = 8.3 Hz), 7.20-7.34 (4H, m), 7.53 2H, d, J =
15 8.7Ha2), 7.60-7.63 (5H, m).
IR (KBr): 1713, 1669, 1590, 1532, 1470 cm'™.
Example 50
Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-3-(4-(1-hydroxy- 1-methylethyl)phenyl)-2,4-dioxo-1,2,3,4-
20 tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea

N o) ©>(0H
MeO’Nj]/N Nko
o) F
F?}



5.36 (2H, s), 6.92 (2H, t, J = 8.3 Hz), 7.16 (1H, s), 7.24-7.36 (4H m,
7.51- 10 7.63 (6H, n. IR (KBr): 1715, 1674, 1590, 1532, 1464, 1327 cm'
Exanpl e 52 Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

met hoxyet hyl ) (et hyl )am no) net hyl )-3 -(1-met hyl -| Him dazol -2-yl)-2,4- 15
di oxo-1, 2, 3, 4-t et rahydr ot hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl )-N - met hoxyurea
-OHINONN MONNM SNOOF F/ I sinmlar reaction as described
in Exanpl e 40 by using the conpound obtained in Reference Exanple 7 (455

ng), diethyl 20 cy@hepiedpheteactidntagpdgscridedninBxampie BYlbyltking 4tddel e
hydrochl oride (214 ng) and N-ethyldii Siﬁr&aél am ne (586 | ) gave a crude
ami de (48 ngbenzyl Nnmetbylamigemethyr 2 dinormp fret hanol (3.3 m)

compound (17 SpRysEb iR %&Eﬁ“@b%‘éb@%w”r%‘i&%ﬁen&ﬁéﬁ%ﬁﬁf e
5, 5 75 (1n “HIORICHAGHIO Mg dicil] fanghiospha o Ppl, TRy 1
5.12 (1H? d, 3- meﬂ@l@t]k?l)anﬁr&?(l%hﬁﬁ) afld N-eth#Hlifsopzopylandne((200 ) J = 8. 1

Hz), 6.99 (1H, d, J = 1 7.14_ (1H d, J' = 1.5 7.28 (1H, s),
7.25-7.34 (1Hgaw;acruste a(m}qle @22me).9. Eurub@rmoreﬁﬁle(amﬁ@wreﬁcﬁog ly Hz), 7.70

(I 8) - 5 TROGRTY dihalniof 125 5°89) and 30dita sthoxide (76 The) gave the tifle™

compound (113 mg).
Elemental analysis for CssH37NsOsSF2

10 Caled.:C, 64.54; H, 5.14; N, 9.65.
Found :C, 64.46; H, 5.05; N, 9.70.
1H-NMR (CDCls) 8: 1.62 (6H, s), 1.77 (1H, s), 2.05 (3H, s), 3.56 (2H, s),
3.82 (3H, s), 3.90 (2H, s), 5.36 (2H, s), 6.91 2H, t, J = 8.1 Hz), 7.14-7.38
(9H, m), 7.55 (2H, d, J =9.0 Hz), 7.62 (1H, s), 7.64 (2H, d, J = 8.7 Hz),

15 772 (2H,d, J=8.4 H).
IR (KBr): 1713, 1669, 1590, 1530, 1470 cm'.
Example 51
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(4-(1-methoxy-1-

20 methylethyDphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno(2,3-d]pyrimidin-
6-yDphenyl)-N’-methoxyurea

—0

~N o @XOMe
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The similar reaction as described in Example 40 by using the

2T

compound obtained in Reference Example 7 (364 mg), diethyl
25 cyanophosphate (136 nl), 4-(1-methoxy-1-methylethyl)aniline (149 mg)
and N-ethyldiisopropylamine (171 ul) gave a crude amide (292 mg).



Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

nmet hoxyet hyl ) (et hyl ) am no) net hyl ) - 3- ( 3- net hyl butyl ) - 2, 4- di oxo-1, 2, 3, 4-

t et rahydr ot hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl )-N -nmet hoxyurea 10 iN O 10 H
HI MO S Nk, OOF F 6 The simlar reaction as described in Exanple 40
by using the conpound obtained in Reference Exanple 7 (455 ng), diethyl
cyanophosphate (228 pl), isoanylam ne (139 ) and N ethyl diisopropyl am ne
(310 pl) gave a crude am de (102 ng). 15 F&thernore the stirring with

met hanol (7 ml), a_solution of 28 % sodium nethoxide in nethanol (55 nmg) at

55 C for 20 hoUferthesmone, the similar reactiondyt uginge thlwol (19 i} endausnduti@oof
El enent al s for 7N505 59 13 \
rﬁ) 12. 20 Foun %’X‘ﬁé ng3§1 : N,eai%‘.l‘éﬁi“% ?)'—F%CO%PW 6H, d,

J = 6.3 Hz), (':1%613(8@8(% m, 1.64-1.71 (1H m, 214(3H s), 2.66 (2H,

t, J =59 H). (3H, s), 3.45 (2H, t, J = 5.9 Hz), 3.81 (3H, s), 3.85
(2H, s), 4.04- @Ié%lér&blaﬂamyms‘\foﬁﬁasﬁabl\ls@}SFﬁ 90 (211, t, J =8.3 Hz), 7.17
(1H, s), 7.24-7.35 ( 1H|r:8 51 2Hd,J—8725Hz)757(2HdJ:
8.7 Hz). 760 (Galeds(, 61T R 5.552069.84.705, 1659, 1590, 1531, 1472 cm - 1.
115 Exanpl Sl
N- ( 4- (1aErp 6 b g@eﬁ%ﬁ)%ﬁé“rﬁﬁtﬂ%ethyn 5-(((2-

t hoxyet hyl ¢ 45y 2 t 2,
g?d] g;‘/?’ |)n(6 3 Al )@l«{_ 2%' } %A%g%%r)ébo%%(ﬁ{ s), 3:64 (JIEL{, I TP T enqh

(3H, s) 3. 27 (3H, s), 3.41 (2H t,J = 5.9 Hz), 3.82 (3H, s), 3.83 (2H, s),

5.36 (2H, s), 6.92 (2H, t, J = 8.3 Hz), 7.16 (1H, s), 7.24-7.36 (4H, m), 7.51-
10 7,63 (6H, m).

IR (KBr): 1715, 1674, 1590, 1532, 1464, 1327 cm'1.

Example 52

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

methoxyethyl)(methyD)amino)methyl)-3-(1-methyl- 1H-imidazol-2-yl)-2,4-
15 dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N’-

methoxyurea

N
e o N/\
|
Meo™ s o

The similar reaction as described in Example 40 by using the

compound obtained in Reference Example 7 (455 mg), diethyl

20 cyanophosphate (228 nl), 2-amino-1-methyl-1H-imidazole hydrochloride
(214 mg) and N-ethyldiisopropylamine (586 nl) gave a crude amide (48
mg). Furthermore, the similar reaction by using methanol (3.3 ml) and a
solution of 28 % sodium methoxide in methanol (25 mg) gave the title
compound (17 mg).

25> 1H-NMR (CDCls) &: 2.15 (3H, s), 2.61 (2H, dt, J = 1.8 Hz, 6.90 Hz), 3.27
(3H, s), 3.40 (2H, dt, J = 1.8 Hz, 6.0 Hz2), 3.53 (3H, s), 3.75 (1H, d, J = 12.3



"INO 5 NN MO YSNI1I--O OF/ The simlar reaction as described in
Exanpl e 40 by using the conpound obtained in Reference Exanple 7 (455 ng),
di et hyl cyanophosphate (228 pl), 2-nethoxyethylam ne (120 ng) and N

et hyl di i sopropyl am ne (310 pl) gave a crude ami de (266 ng). 10 Furthernore,
the simlar reaction by using net hanol (19;p4n) and a solution of 28 %
sodi um net hoxi de i n nethanol (152 ng) gave the title conmpound (140 ny

Found - G, 56 40 IR & &ﬁ%%ﬁ?ﬁﬁﬁ%@éﬁ%@@ ekl >1%é§‘/“( o
t, J =59 Hz) (181 @J(Blﬂs @H,z)ﬁ’t;@@(zfﬁw,,J&)s 13{£)56(§9‘(1H;dJJ ﬁ59ﬂ£12)7 43 66
(2H t, J =59 1¥) 381 (3H s). 384" (2 2H He),
5. 33 EZH 3) dlbbdcﬂH: 1t5 Hz)—7 281(1Hz)s) 772557 3411{{ n)) 7532(4&17 d;4J B{) r‘r)
7.51 (2H J

(KBr): 2936 1%%) T H’l‘éggg 416??) 7). nggzrrial e 5 pr éguctn)i on of
vet hoxyet iyl ) (i HEBP2172%) ne%(f’%@t G8HPLE0 gancx (02 o

t et r ahydr ot hi erxainpg }ed53)yr| m di n- 6-yl ) phenyO-N - nmet hoxyurea 116 10 iN ON N
[ I N-iO- MO Y - S N~
Production of N- (4 -(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(3-methylbutyl)-2,4-dioxo-1,2,3,4-

tetrahydrothienol[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea
=0

g i /\J\
MeO’ \n/ S N/go
o F

F

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (228 pl), isoamylamine (139 mg) and N-
ethyldiisopropylamine (310 pnl) gave a crude amide (102 mg).

15 Furthermore, the stirring with methanol (7 ml), a solution of 28 %
sodium methoxide in methanol (55 mg) at 55 °C for 20 hours and the
similar treatment gave the title compound (80 mg).

Elemental analysis for CaiHsz7NsOsSF2
Caled.<C, 59.13; H, 5.92; N, 11.12.

20 Found :C, 58.97 H, 5.99; N, 10.90.
1H-NMR (CDCls) &: 0.98 (6H, d, J = 6.3 Hz), 1.52-1.58 (2H, m), 1.64-1.71
(1H, m), 2.14 (3H, s), 2.66 (2H, t, J = 5.9 Hz), 3.30 3H, s), 3.45 QH, t, J =
5.9 Hz), 3.81 (3H, s), 3.85 (2H, s), 4.04-4.09 (2H, m), 5.33 (2H, s), 6.90
(2H, t, J=8.3 H2), 7.17 (1H, s), 7.24-7.35 (1H, m), 7.51 (2H, d, J =8.7

25 H2),7.57(@H,d, J=8.7Hz), 7.60 (1H, s).

IR (KBr): 2959, 1705, 1659, 1590, 1531, 1472 cm'1.



F The simlar reaction as described in Exanple 40 by using the conpound
obtained in Reference Exanple 7 (455 ng), diethyl cyanophosphate (228 pl),
2- et hoxyet hyl am ne (143 ng) and N 5 et hyl diisopropylanm ne (310 pl) gave a
crude am de (259 ng). Furthernore, the simlar reaction by using nethanol
(18.7 ml) and a solution of 28 % sodi um net.hoxi de i n nmet hanol (144 ng) gave
the title compound (193 ng). Elenental an ]%i s for CaoHa5N5GsSF2 10
Calcd.:C, 57.04; H 5.58; N, 11.09. Found : C, 57.01; H, 5.66; N, 10.93.
1H-NMVR (CDO's) Bxampls543H, t, J = 6.9 Hz), 2.14 (3H s), 2.66 (2H,

t, J
g.ggszzHS o (EH"%‘%J‘?%?fJﬁ ¢l %ﬁ d}%““%b%’ﬂpz?ﬁ(z %’"2’&91?325115_ (% gz

Hz 5.32 15 (2 , 7.23-7.3
m? 752" (21 ( 1etﬁbxy&h§@(ﬁ%‘fh%l‘)amin&)n§et¥1y’l‘7?4&103{3 12*3 %’3%0 (i m o

(KBr): 2975, 17fhirahﬁ@ﬂ1thié5ﬁiﬁz 3161?137111111@3 @yDpheBybriNT- méi:ﬁoi?yunha:t i on of
N-(4-(1-(2,6-difluorobenzyl)-3-isopropyl-5-(((2- 20

met hoxyet hyl ) (et hyl ) am no) net hyP) -2,4-dioxo-1, 2, 3,4- tetrahydrothieno[ 2,
3-dl pyri m din-6-yl)phenyl)-N -mettgxyurea 117 10 iNON.(\ NNI MO S
N ~"10 OF The simlar reaction ag deggribed in Exanple 40 by using the
conpound obt ai ned i n Reference Exanple (455 89), di ethyl cyanophosphate
(228 pl), Bsopropyl ani ne':l( el NN

MeO” \"/ N N

)

6.
(1H,
R

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (228 pl), 2-methoxyethylamine (120 mg) and N-
ethyldiisopropylamine (310 pl) gave a crude amide (266 mg).

10 Furthermore, the similar reaction by using methanol (19.6 ml) and a solution
of 28 % sodium methoxide in methanol (152 mg) gave the title compound
(140 mg).
Elemental analysis for C2oH33sNsOsSF2
Caled.:C, 56.39; H, 5.39; N, 11.34.
15 Found :C, 56.40; H, 5.35; N, 11.15.
1H-NMR (CDCls) &: 2.14 (3H, s), 2.65 (2H, t, J = 5.9 Hz), 3.30 (3H, s), 3.36
(3H, s), 3.45 (2H, t, J = 5.9 Hz), 3.66 (2H, t, J = 5.9 Hz), 3.81 (3H, ), 3.84
(2H, s), 4.30 @H, t, J = 5.9 Hz), 5.33 (2H, s), 6.90 (2H, t, J = 8.3 Hz), 7.15
(1H, s), 7.24-7.34 (1H, m), 7.51 (2H, d, J = 9.0 Hz2), 7.56 (2H, d, J = 9.0
20 Hg), 7.60 (1H, m).
IR (KBr): 2936, 1705, 1663, 1590, 1532, 1472 cm'L.
Example 55
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-ethoxyethyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
25 tetrahydrothieno[2,3-d}pyrimidin-6-y)phenyD-N’-methoxyurea



5 ethyl diisopropylam ne (310 0 gave a crude am de (306 ng). Furthernore,
the stirring wwth nethanol (23.2 ml) and a solution of 28 % sodi um

nmet hoxi de in nethanol (179 ng) at 60 C for 17 hours and the simlar
treatnment gave the title conpound (192 ng). El enental analysis for
Cl19H33N56SF2 10 Calcd.:C, 57.89; H, 5.53; N, 11.64. Found :C, 57.98; H,
5.49; N, 11.72. "H-NWMR (CDCIs) 5: 1.52 (6H1d, J = 6.9 Hz), 2.13 (3H, s),
2.66 (211, t, J = 5.9 Hz), 3.31 (3H, s), 3.46 (2H, t, J =5.9 Hz), 3.82
(3H, s), 3.84 (2H, s), 5.31 (Hd s), 5.34 (1H, m, 6.90 (2H, t, J = 8.1
Hz), 7.16 (1H, s), 7.24-7.35 15 H m, 7.52 (2H, d, J = 8.4 Hz), 7.55 (2H,
d J =8.4Hz), 7.60 (1H m. 1R (KBr): 2973, 1703, 1659, 1590, 1534, 1472
cni. Exanple 57 Production of N (4-§1l-(®, 6-difluorobenzyl)-5-(((2-

met hoxyet hyl ) (et hyl ) anigo)get k . (B - 3- pyri dazi nyl ) -2, 4- 20

1 di n-6-yl)phenyl)-N - nethoxyurea
118 10 Oi Ove N NIRP-NIN 9 ~ N o The simlar reaction as
described in Exanple 40 bf using the cgnpoifnd obtai ned in Reference Exanple
7 (455 ny), diethyl cyanophosphate (285 , 3-am no-6-chl oropyridi ne (243
mg) and N 5 ethyl diisopropyl am ne (388 ave a crude am de (207 ny).
Furthernore, the simlar reaction by using nethanol (14.2 m) and a solution

of 28 % sodi um net hcphélsinhNareédiel a d0Seriled HaPxatisletdd by ueRigpthnd
compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (228 pl), 2-ethoxyethylamine (143 mg) and N-
ethyldiisopropylamine (310 pl) gave a crude amide (259 mg).

Furthermore, the similar reaction by using methanol (18.7 ml) and a solution
of 28 % sodium methoxide in methanol (144 mg) gave the title compound
(193 mg).
Elemental analysis for CzaoHssNsOsSF2
10 Caled.:C, 57.04; H, 5.58; N, 11.09.
Found :C, 57.01; H, 5.66; N, 10.93.
1H-NMR (CDCls) 5: 1.15 3H, t, J = 6.9 Hz), 2.14 3H, s), 2.66 2H, t, J =
6.0 Hz), 3.30 (3H, s), 3.45 (2H, t, J = 6.0 Hz), 3.54 (2H, q, J = 6.9 Hz), 3.69
(2H, t, J =6.0 Hz), 3.81 (3H, s), 3.84 (2H, s), 4.29 (2H, t, J = 6.0 Hz), 5.32
15 (2H,s),6.89 (2H, t, J =8.1Hz), 7.17 (1H, s), 7.23-7.34 (1H, m), 7.52 (2H,
d,J =8.7Hz), 7.57 (2H, d, J = 8.7 Hz), 7.60 (1H, m).
IR (KBr): 2975, 1705, 1663, 1590, 1532, 1472 cm™%.
Example 56
Production of N-(4-(1-(2,6-difluorobenzyl)-3-isopropyl-5-(((2-
20 methoxyethyl) (methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



(132 my). "HNWR (CDCh) 5: 2.13 (3H, s), 2.62 (211, t, J =5.7 Hz), 3.26
(3H, s), 3.41 10 (2H, t, J =5.7 Hz), 3.74 (2H, brs), 3.82 (3H, s), 4.18
(3H, s), 5.32 (2H, brs), 6.92 (2H t, J = 8.3 Hz), 7.12 (111, d, J = 9.3
Hz), 7.24 (1H, s), 7.29-7.35 (1H m, 7.41 (2H d, J 9.3 Hz), 7.54 (2H

d J =9.0Hz), 7.59 (2H, d, J = 8.7 Hz), 66 (111 s) IR (KBr): 2936,
1717, 1674, 1591, 1530, 1460 cm'. 15 Exéhﬂle 58 Production of
N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

met hoxyet hyl ) (et hyl ) am no) mett1) - 2, 4- di oxo- 3-(3-pyridazinyl)-1,2,3, 4-

t et rahydr ot hi eno[ 2, 3-dl pyri m di yI)phenyI) N - met hoxyurea 10 iNONNN
NN MO ~( SN1--OOF F 20 TRe sipgilar reaction as described in Exanple
40 by using the conpound obtai ned nn =2

e f
119 cyanophosphate (182 pH),
N-et hyl di i sopropyl agi, QGNF rude amde (55 ng). Furthernore,
the simlar reaction ing T ( ) and a solution of 28 % sodi um
nmet hoxi de i n net hanol (30 ng) gave the |t e conmpound (15 5 ng). 'H NWR
(CDC13) 5: 2.12 (3H, s), 2.61 (2H, t,FJ .7 Hz), 3.26 (3H, s), 3.39 (2H,
t, J =5.7 Hz), 3.78 (2H, brs), 3.82 (3 ), 5.34 (2H, brs), 693(2H t,

= 8.1 Hz), 7.26 (1H, s),729737(1H 7.53-7.61 (5H m), .7.67 (1H,
., 7.69 (1H, dd, JThe il ﬂ&reg:up%yde@@@eiwxa@plgﬁhyssmth&8 Hz). 10

)
R (KBr): 293660n};zolund %ﬁ e& %%ef%rse% e E‘;Lx4a18pfem7 %455 Elxga,”&e%hglg

cyanophosphate (228 nl), isopropylamine (95 mg) and N-

edggce Exanple 7 (364 ng), diethyl
ine hydrochloride (158 ng) and

J
S
I

> ethyldiisopropylamine (310 nl) gave a crude amide (306 mg).
Furthermore, the stirring with methanol (23.2 ml) and a solution of 28 %
sodium methoxide in methanol (179 mg) at 60 °C for 17 hours and the
similar treatment gave the title compound (192 mg).
Elemental analysis for C2sHssNsOsSF2
10 Caled.:C, 57.89; H, 5.53; N, 11.64.
Found :C, 57.98; H, 5.49; N, 11.72.
1H-NMR (CDCls) 5: 1.52 (6H, d, J = 6.9 Hz), 2.13 3H, s), 2.66 QH, t, J =
5.9 Hz), 3.31 3H, s), 3.46 (2H, t, J = 5.9 Hz), 3.82 (3H, s), 3.84 (2H, s),
5.31(2H, s), 5.34 (1H, m), 6.90 (2H, t, J = 8.1 Hz), 7.16 (1H, s), 7.24-7.35
15 (1H, m), 7.52 H, d, J = 8.4 Hz), 7.55 (2H, d, J = 8.4 Hz), 7.60 (1H, m).
IR (KBr): 2973, 1703, 1659, 1590, 1534, 1472 cm'1.
Example 57
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-
20 dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N'-

methoxyurea



Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

nmet hoxyet hyl ) (et hyl ) am no) net hyl ) - 3- net hoxy- 2, 4-di oxo-1, 2, 3, 4-
tetrahydrothieno [2, 3-dl pyrimdin-6-yl)phenyl)-N -nmethoxyurea -0 H. iN O
IS5 NN/ \ NOM MO y - SN 1,, OOF F/ \ The simlar reaction as
described in Exanple 40 by using the conpound obtained in Reference Exanple
7 (607 ng), diethyl cyanophosphate (304 pilg o-net hyl hydroxyl am ne

hydrochl ori de (334 ng) and N-ethyldiisopropylamne (1.04 m) gave a crude
product, which was 20 purified—y am nopropyl silica gel colum

chromat ography (Fuji Silysia Chémical) to give the title conpound (283 np).
1H-NWR (CDCla) S: 2.14 (3H, s), 2.68 (2H t, J e 0 Hz), 3.31 (3H, s), 3.47
(2H, t, J = 6.0 Hz), 3.82 (3H, s)¢'3839(2H” sy, 4.06 (3H, s), 5.35 (2H, s),
6.92 (2H, t, J = 8.3 Hz)y 7420 S WN35 (1H m, 7.55 (4H s),
7.63 25 (1H, s). IR (KHQ) LN g84] 1590,° 1530, 1472 cm 1. 120 Exanple
60 Production of N (MeP1- (2, 6-&=| uosob )-5-(((2-

met hoxyet hyl ) (et hyl ) ami n® net hyl ) - 3- metthyl -2, 4- di oxo-1, 2, 3, 4-

tetrahydrot hi eno[ 2, 3-d]pyrimdin-6-yl 2:p | )-N -met hoxyurea 10 iNO 5/

I N M MO NN SNO O

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (455 mg), diethyl
cyanophosphate (285 nl), 3-amino-6-chloropyridine (243 mg) and N-
ethyldiisopropylamine (388 pl) gave a crude amide (207 mg).
Furthermore, the similar reaction by using methanol (14.2 ml) and a solution
of 28 % sodium methoxide in methanol (109 mg) gave the title compound
(132 mg).
1H-NMR (CDCl) §: 2.13 (3H, s), 2.62 (2H, t, J = 5.7 H2), 3.26 (3H, s), 3.41
10 (2H,t,J=5.7 Hz), 3.74 (2H, brs), 3.82 (3H, s), 4.18 (3H, s), 5.32 (2H, brs),
6.92 2H, t, J =8.3 Hz), 7.12 (1H, d, J = 9.3 H2), 7.24 (1H, s), 7.29-7.35
(1H, m), 7.41 @H, d, J =9.3 Hz), 7.54 @H, d, J =9.0 Hz), 7.59 QH, d, J =
8.7 Hz), 7.66 (1H, s).

IR (KBr): 2936, 1717, 1674, 1591, 1530, 1460 cm'L.
Example 58
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(3-pyridazinyl)-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

-0

oo e
. -N
MeO™ S NJ\O
(@) F
g

The similar reaction as described in Example 40 by using the

15

compound obtained in Reference Example 7 (364 mg), diethyl



F The simlar reaction as described in Exanple 40 by using the conpound
obtained in Reference Exanple 7 (607 ng), diethyl cyanophosphate (304 pl),
met hyl am ne hydrochl oride (270 ng) and N- ethyl diisopropylamne (1.04 m)
gave a crude amde (133 ng). 10 Furthernore, the stirring with nethanol (9.1
m) and a solution of 28 % sodium rrethoxiﬂglln met hanol (70 ny) at 60 C for
17 hours and the simlar treatnent gave t Fitle conpound (83 ng). 'H NMR
(CDCl's) 8: 2.13 (3H, .5), 5.9 Hz), 3.31 (3H é 3.45 (3H,
s), 3.48 (211, cyamophtspbalta?lSZS}lbz3(%mm10p§)11d®18abo'zlmoclslpn®. 58(m8) as&, 15
6.91 (211, t, 5 (4H, s),

H 7.25.7.35, (1H. . ,
7.62 (1H, s). : %@éﬂ?sg@?@yi‘a@%ﬁ@m gaf@ﬁcr‘ﬁ%ﬂﬂ‘ﬁ% fer ence

T35Sl ALk & ] O g

net hoxyur ea 12128 @ seditrh methdxibé irbniéthanbb(300ng) ghieftheltitle compotutdi(@5 of
N-(4-(5-((benzyl (et hyl )am no) net hyl )-1-(2, 6-
di f | uor obenzyl )mJg)z, 3, 4-tetrahydro- 2, 4- di oxo- 3- phenyl t hi eno[ 2, 3-

) whi ch was oSN CRERERL SEXSECR 6 (i, b 2 5ddee 2196 B, 9, 5,
oot ate (01 =87 o (rT ) RO 954108, WY S5 U5,
J = 8.1 Hz), 7.26 (1H, s), 7.29-7.37 (1H, m), 7.53 7.61 (5H, m), 7.67 (1H,
s), 7.69 (1H, dd, J = 4.8 Hz, 8.4 Hz), 9.28 (1H, dd, J = 1.8 Hz, 4.8 Hz).
10 IR (KBr): 2936, 1717, 1674, 1590, 1530, 1470 cm'L.
Example 59
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-methoxy-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea

e 'O
H H 0.

The similar reaction as described in Example 40 by using the

compound obtained in Reference Example 7 (607 mg), diethyl

cyanophosphate (304 nl), o-methylhydroxylamine hydrochloride (334 mg)

and N-ethyldiisopropylamine (1.04 ml) gave a crude product, which was
20 purified by aminopropyl silica gel column chromatography (Fuji Silysia
Chemical) to give the title compound (283 mg).
1H-NMR (CDCl) 3: 2.14 (3H, s), 2.68 (2H, t, J = 6.0 Hz), 3.31 BH, s), 3.47
(2H, t, J = 6.0 Hz), 3.82 (3H, s), 3.83 (2H, s), 4.06 3H, s), 5.35 (2H, 9),
6.92 (2H, t, J = 8.3 Hz), 7.20 (1H, s), 7.29-7.35 (1H, m), 7.55 (4H, s), 7.63
25 (1H, s).

IR (KBr): 1725, 1684, 1590, 1530, 1472 cm™.



stirred for 2.5 hours. The reaction m xture was diluted with saturated
aqueous sol ution of sodium bi cabonate and extracted with chloroform 10 The
organi c | ayer was washed with saturated aqueous sol ution of sodium
chloride, dried over nmagnesium sul fate and concentrated under reduced
pressure. The residue was purified with s'&bca gel chromat ography (el uent;
ethyl acetate/chloroform from1l1l/4 to 1/3% and recrystallized from 15

chl orofornfdﬁh%rlneihgé, whereby the title conpound (5.66 g, 84 % was
obt ai ned as ¥mpPr§8Yals. 1H NWVR (CDCb) 6 3.83 (311, s), 4.84 (211, s),

5.27 (2H, s), 2H, «(4-(§8-B%- = W-=8((t), 7.23-7.35 (411, m,
7.41-7. 66 (8H,ﬁrr%%°‘“é§f°ﬁr%§é%6npa@mf§b%z rg’d(égitzi on of
N- (4- ( 5- chl or afethyslyeth¥12(nfethiyl) ansinohaetlyl)-3tmetByl2,4-dioxo-1,2,3,4-
tetrahydro- 2, 4-di oxo- 3- ( 4- net hoxypheny! )t hi eno[ 2, 3-d] pyri m di n- 6-

yl ) phenyl ) - N -teteahydraothianel223-dbp -65Dphenyl)-Nomghgxgureao F F The
simlar reaction as described- Exanple 5 by using 4-(N

benzyl - N- net hyl am nonet hyl ) - 2- (‘&’(72, 6-di fl uorobenzyl )-N- et hoxycarbo

nyl am noj - 5- (4- ( 3- net hoxyur ei do) phenyl ) t hi ophene-3- carboxylic acid (5.0 g,
7.83 mol) and p-anisidine (1.93 N, 1565 nmmol) gave

N-(4-(5- &ébenzyl (et hyl ani[l no) met hyll ) -I- (e6- di f | uor obenzyl) - 3- (4-

met hoxyphenyl ) - 2, 4- di o%- 12 - t gTjahyNir ot hi eno[ 2, 3-d] pyri mi di n- 6-

yl ) phenyl) -N -met MeQurga ( O)s as white solids. The simlar
reaction as described i nOReference Exagl efFl8 by using the conmpound 10 (80

ng, 0.11 nmmol) gave the title conpound ng, 74 %9 as white
F

The similar reaction as described in Example 40 by using the
compound obtained in Reference Example 7 (607 mg), diethyl
cyanophosphate (304 pl), methylamine hydrochloride (270 mg) and N-
ethyldiisopropylamine (1.04 ml) gave a crude amide (133 mg).

10 Furthermore, the stirring with methanol (9.1 ml) and a solution of 28 %
sodium methoxide in methanol (70 mg) at 60 °C for 17 hours and the
similar treatment gave the title compound (83 mg).

IH-NMR (CDCls) : 2.13 (3H, s), 2.66 (2H, t, J = 5.9 Hz), 3.31 BH, s), 3.45
(3H, s), 3.48 (2H, t, = 5.9 Hz), 3.82 (3H, s), 3.84 (2H, s), 5.33 2H, 9),
15 6.91(2H,t,J=8.3Hz), 7.17 (1H, s), 7.25-7.35 (1H, m), 7.55 (4H, s), 7.62
(1H, s).
IR (KBr): 1705, 1661, 1590, 1532, 1472 cm'™.
Reference Example 18
production of N-(4-(5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
20 tetrahydro-2,4-dioxo-3-phenylthieno[2,3-dlpyrimidin-6-y)phenyl)-N’-

methoxyurea



crystals. 1H NWVR (CDCla) 8 3.81 (3H, s), 3.83 (3H, s), 4.83 (2H, s), 5.35

(2H, s), 6.92 (2H, t, J=8.1 Hz), 7.00 (2H, d, J= 10.2 Hz), 7.18-7.35 (3H,
m, 7.48- 7.65 (5H, n). 15 Reference Exanple 20 Production of

N- (4- (5-cbl oronet hyl -1 - (2, 6-di fl uorobenzyl)-1, 2, 3, 4-

t et rahydro- 2, 4- di oxo- 3- (4- hydroxycycl ohexyl )t hi eno[ 2, 3-d] pyri m di n-6-

yl ) phenyl)-N -net hoxyurea 123 CI OH N % INO MOOF | F The simlar
reaction as described in Exanple 5 by using 4-(N

benzyl - N- net hyl am nonet hyl ) - 2- ( N-€I2 if | uor gbgenzyl) - N-
et hoxycar bonyl am no) - 5- (4- (3 - et hoxyur ei dp) phe | ophene-3 5 carboxylic
acid (10 0 g, 15.65 mmvl) and 4 an1nmcyc|o exang 51 g, 31.30 mmol) gave
dlfluorobenzyl) 3- (4 hyNiTof |oxo 1,2,3,4-

t et r ahydr ot hi eno[ 2H rret hoxyurea (5.20 g, 48 %
as white crystals. desc‘?l bed in Reference 10

Exanpl e 18 by Me&Cg t h® conpound (500 ng, [0.72 Dl ) gave the title
conmpound (180 ngy, 41 % as white crystals.|IH R (CDC13) 5 1.41-1.55 (2H,
m, 1.71 (2H, d, J= 11.7 Hz), 2.07 (2H, d R4 Hz), 2.63 (2H, q, J=
11.1 Hz), 3.70-3.82 (4H, m, 4.84 (2H, s), 14 3.06 (1H, m, 5.29 (2H, s),
6.91 (2H, t, J=8.1 Hz), 7.13 (1H, s), 7.25 33 (1H, m, 7.47 (2H, d, J=
8.4 Hz), 7.58 (2H, d, J= 9.0 Hz), 7.63 (1H S).~ Reference Exanple 21
Pr lon of N-(4- hl or h 2 I £l uor nzyl ).- 3- ( 5-

oduction o ( &5 chl or onet J {5«6 d uor.ohenzy )m3et£3571)-1-(2,6-

nto a solution o N benzyl(methyl)amin
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea (7.7 g, 11.53 mmol) in THF
5 (200 ml) which was cooled with a dry ice-acetone bath was added a-

choloroethyl chloroformate (1.7 ml, 11.64 mmol). The temperature of the

mixture was elevated up to room temperature, and the mixture was
stirred for 2.5 hours. The reaction mixture was diluted with saturated
aqueous solution of sodium bicabonate and extracted with chloroform.

10 The organic layer was washed with saturated aqueous solution of sodium
chloride, dried over magnesium sulfate and concentrated under reduced
pressure.

The residue was purified with silica gel chromatography (eluent;

ethyl acetate/chloroform; from 1/4 to 1/3) and recrystallized from

15 chloroform/diethylether, whereby the title compound (5.66 g, 84 %) was
obtained as white crystals.
'H NMR (CDCls) § 3.83 (3H, s), 4.84 (2H, s), 5.27 (2H, s), 5.37 2H, s),
6.92 (2H, t, J= 7.8 Hz), 7.23-7.35 (4H, m), 7.41-7.66 (8H, m).
Reference Example 19

20 Production of N-(4-(5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(4-methoxyphenyDthieno[2,3-dlpyrimidin-6-
yDphenyl)-N’-methoxyurea



fl uoropyridin-
yl) phenyl)-N -

2-yl)-1, 2,3, 4-tetrahydro- 2, 4-di oxot hi eno[ 2
rrethoxyurea 124 C OF NXI NN /N~S

-dl pyrim
0 0

3 d
NO MOO F

simlar reaction as described in Exanple 5 by using 4-(N
benzyl - N- net hyl am nonet hyl ) - 2- (N- (2, 6-di fl uor obenzyl ) - N-
et hoxycar bonyl am no] - 5- (4- ( 3- met hoxyur ei dﬁg)henyl ) t hi ophene-3- 5 carboxylic

add (10.0 g, 15.65 mmol) and 2-am no-5-fl

gave N-(4-(5-((benzyl (methyl)am no)nethyl)-1-(2, 6-
di fI uorobenzyl)-3-(5-fluoropyridi gr2-yl)-2,4-dio QMe-

tetrahydrot hi eno[ 2, 3-d] pyrim di n-6-y ) pheny
as white solids. The simlar as ‘
18 by using the corrpour]_ql ( ) T ) “g@ € title conpound (560
ng, 64 % aswhltesoll. /

(2H, br), 6.93 (2I—H t,

7.50-7.65 (5H,

oxyurea (3.39 g,

83 (1H,
), 7.29-7.40 (2H, m,

(1H d, J= . 150Ref erence Exanple 22

S), 4.79 (2H, br),

i n- 6-

F The

Zopyridine(3.51 g, 31.30 nmol)

32 %

Ref erence 10 Exanpl e

5.34

Pr oducti on of IMe(Gl (5-cothl or onet hyl - 1- (‘2, -di f Fuor obenzyl )- 1, 2, 3, 4-
tetrahydro- 2, 4-di oxo-3-(pyridin-2 -yl)thiepo[ 2, |3-d] pyrimdin-6-yl)phenyl)
N'-rrethoxyurea 125 Ca OH/ r "™ " NI/NK<

10

15

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-(N-(2,6-difluorobenzyl)-N-
ethoxycarbonylaminol-5-(4-(3-methoxyureido)phenyl)thiophene-3-
carboxylic acid (5.0 g, 7.83 mmol) and p-anisidine (1.93 g, 15.65 mmol)

gave N-(4-(5-((benzyl(methyl) amino)methyl)-1-(2,6-difluorobenzyl)-3-(4-

methoxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-
yl)phenyl) -N’-methoxyurea (3.39 g, 62 %) as white solids. The similar
reaction as described in Reference Example 18 by using the compound
(80 mg, 0.11 mmol) gave the title compound (50 mg, 74 %) as white
crystals.

1H NMR (CDCls) 6 3.81 (3H, s), 3.83 (3H, s), 4.83 (2H, s), 5.35 (2H, s),

6.92 (2H, t, J=8.1 H2), 7.00 (2H, d, J= 10.2 Hz), 7.18-7.35 (3H, m), 7.48-

7.65 (5H, m).

Reference Example 20

Production of N-(4-(5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(4-hydroxycyclohexyDthienol2,3-d]pyrimidin-6-
yDphenyl)-N’-methoxyurea



MO OF F The simlar reaction as described in Reference Exanple 18 by
usi ng conpound (500 ng, 0.75 mmol) obtained in Exanple 1 gave the title
conmpound (270 ng, 62 % as white solids. 1H NVR (DVMDO-d6) 5 3.63 (3H, s),
4.85 (2H, s), 5.10-5.24 (2H, br), 7.13 (2H t, J= 8.3 Hz), 7.41-7.54 (4H,
m, 7.78 (2H, d, J= 8.4 Hz), 8.01 (1H, t, é 8.0 Hz), 8.30 (1H, s),
8.59-8.61 (1H, m, 9.14 (1H, s), 9.66 (1H ! f Ref erence Exanple 23
Production of N-(4-(1-(2, 6- dlfluorobenzyl) 3-(4- hydroxycydohexyl) 5- 10
(nethylan1no)nethy| 1, 2, 3, 4-t et r ahydgps- 2, 4- di oxo-t hi epef, 3--OH
d] pyrim di n- 6-yl ) phenyl ) - N - net hoxyur ea ¢
| F The simlar reaction as described

O/ N-<\ MOOF
e 14 by using

¢ HH 1)-3-(4- 15

hydr oxycycl ohexyl ) - 2, 4- di Erot eno[2 3-d] pyrimdin-6

yl ) phenyl) -N -net hpxyur i ned|in Reference Exanple 126
20 gave the title c . y(£§§5

5 3.63 (3H, s), 4.8 (2N :

7.41-7.54 (4H, MeO7.78 C211 d J— 8. 4 Hz) ,
(1H, s), 8.59-8.61 (1H, m, 9.14 (1H, s),

ystals. 1H NVR ( DVMDO &)
13 (2H, t, J= 8.3 Hz),
t, J=8.0 Hz), 8.30
Ref erence Exanple 24

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-(N-(2,6-diflucrobenzyl)-N-
ethoxycarbonylamino}-5-(4-(3-methoxyureido)phenyl)thiophene-3-

5 carboxylic acid (10.0 g, 15.65 mmol) and 4-aminocyclohexanol(3.61 g,
31.30 mmol) gave N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyD-3-(4-hydroxycyclohexyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N'-methoxyurea (5.20 g,

48 %) as white crystals. The similar reaction as described in Reference
10

Example 18 by using the compound (500 mg, 0.72 mmol) gave the title
compound (180 mg, 41 %) as white crystals.

1H NMR (CDCls) § 1.41-1.55 (2H, m), 1.71 (2H, d, J= 11.7 Hz), 2.07 (H,
d, J=12.4 Hz), 2.63 (2H, q, J=11.1 Hz), 3.70-3.82 (4H, m), 4.84 H, s),
4.90-5.06 (1H, m), 5.29 (2H, s), 6.91 (2H, t, J= 8.1 Hz), 7.13 (1H, s), 7.25-
15 733(1H, m), 7.47 (2H, 4, J= 8.4 Hz), 7.58 (2H, d, J=9.0 Hz), 7.63 (1H, s).
Reference Example 21

Production of N-(4-(5-chloromethyl-1-(2,6-difluorobenzyl)-3-(5-
fluoropyridin-2-yl)-1,2,3,4-tetrahydro-2,4-dioxothieno([2,3-d]pyrimidin-6-
yDphenyl)-N’-methoxyurea



HMO( M M A mxture of a solution of methoxyacetone (2.92 g, 33.14
nmol ) and nmethylamne in 2.0 MTHE (100 m, 200.0 mmol) and a sol ution of
acetic 10 acid (0.5 mM) in THE (100 m) was stirred under ice cooling for
30 mnutes. To the m xture was added triacetoxy sodi um borohydride (14.05
g, 66.28 mmol ), and the m xture was stirred at roomtenperature for 4 days.
To the reaction mxture were added sat uratlé® aqueous solution of sodium

bi carbonate (100 m ), ethyl acetate ethyl acetate (100 15 m) and

benzyl oxycar bonyl chl oride (8.48 g, 9. 71 mmuol ), i v€ly, and the

m xture was stirred at roomtenperature for{ reaction m xture
sodi um bi car bonat e

and ethyl acetate. The et hyl st at e | ayer was, ~v@ashedt”"wi th saturated brine
and dried over magnesiu ang/t hel120 sl vent™was distilled off. The
resi due was purifigd by ’'sil} 2 at ogr aphy (el uent: ethyl

acet at e/ hexane; frnm—éél / Id)ess liquid (4.24 g, 54 %.
A mixed solution gf th& colorless |iquid 3.96 mol) and 10 %

pal | adi um carbM®Q 94 g in ethanol (10 m) Stirred at roomtenperature
under hydrogen atnosphere for 2 hours, 25 pj ected to filtration. The
filtrate was concentrated under reduced presswe taxgive the title conpound
(220 ny, 54 % as pale yellow Iliquid. 1H NWR 51.15 (3H, d, J= 6.6
Hz), 2.50 (3H, s), 2.90-2.99 (1H m, 3.29-3. m. 127 Reference
Exanpl e 25 Production of F
N- (4- (5-nmet hyl am nonet hyl -1-(2, 6-di fl uorobenzyl)-1, 2, 3,4- tetrahydro-2, 4-
di 0x0- 3- ( 4- et hoxy p Mheydintilarereaicfiof-ab) pescribediin-Bxample 5 by using 4-(N-

| ) phenyl )-N -eth ur eahydrochl orjd H
yt)phenyl) ggnzy Z%-met grllaminomet y. -2-(§ -(2,6-difluorobenzyl)-N-
ethoxycarbonylaminol-5-(4-(3-methoxyureido)phenyl)thiophene-3-
carboxylic acid (10.0 g, 15.65 mmol) and 2-amino-5-fluoropyridine(3.51 g,
31.30 mmol) gave N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-3-(5-fluoropyridin-2-yl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl) phenyl)-N'-methoxyurea (3.39 g,
32 %) as white solids. The similar reaction as described in Reference
10 Example 18 by using the compound (1.0 g, 1.46 mmol) gave the title
compound (560 mg, 64 %) as white solids.
1H NMR (CDCls) 5 3.83 (1H, s), 4.79 (2H, br), 5.34 (2H, br), 6.93 (2H, t, J=
8.0 Hz), 7.14 (1H, s), 7.29-7.40 (2H, m), 7.50-7.65 (5H, m), 8.51 (1H, d, J=
3.0 Hz).
Reference Example 22
Production of N-(4- (5-chloromethyl-1-(2,6-difluorobenzyl)-1,2,3,4-
tetrahydro-2,4-dioxo-3-(pyridin-2-yDthienol2,3-dlpyrimidin-6-yl)phenyl)-

N’-methoxyurea

15



HOWw HNI NN / - SNO MO0FF A mxed solution of
N-(4-(5-((benzyl (nmet hyl)am no)net hyl)-1-(2, 6-

di f | uorobenzyl) - 3- (4- net hoxyphenyl ) - 2, 4-di oxo-1, 2, 3, 4- tetrahydrothieno[ 2,
3-dj pyri mdin-6-yl)phenyl)-N -nmethoxyurea (2.0 g, 2.87 mmol) synthesized in
Ref erence Exanple 19, 10 % pal | adi um car bo 00 10 ng), 1IN hydrochloric
acid (3 m) in ethanol (40 m) was stirred er hydrogen atnosphere at
roomtenperature for 72 hours. The reaction mxture was subjected to
filtration and the filtrate was conceQiyated to give the title
conmpound (1.77 g, 96 % as white powders. j .73 (3H, s),
3.80 (3H, s), 3.85 (3H, s), 4.00-4.18 (2H, s), 5.37 (2H

s), 6.90-7.08 (4H, m), 7.20-7.38—t8H m, N 7 (1H, s), 7.95
(1H, s). Reference Exarrplbl26tio 7

N (4-(5-(((1R) - 1-phenyl et
di fl uorobenzyl)-1, 2,3, 4-L et rah\xe+e-/2, 4- di 3

dj pyrimdin-6-yl)phgnyl )X\ - met hoxyurea 1 / \"M2-NO/ N/ ~SNO
MO O F F A solpmwgoon of phe conmpound (100 ng, (.17 mPol) obtained in

Ref erence Exanple 18, (R)-(+)-N a-dinethyl benzyllam ne |(28 ng, 0.21

hi eno[ 2, 3- 20

F

The similar reaction as described in Reference Example 18 by
using compound (500 mg, 0.75 mmol) obtained in Example 1 gave the
title compound (270 mg, 62 %) as white solids.

> 1H NMR (DMDO-ds) § 3.63 (3H, s), 4.85 (2H, s), 5.10-5.24 (2H, b), 7.13
(2H, t, J= 8.3 Hz), 7.41-7.54 (4H, m), 7.78 2H, d, J= 8.4 Hz), 8.01 (1H, ¢,
J=8.0 Hz), 8.30 (1H, s), 8.59-8.61 (1H, m), 9.14 (1H, s), 9.66 (1H, s)
Reference Example 23
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-hydroxycyclohexyl)-5-
10 (methylamino)methyl-1,2,3,4-tetrahydro-2,4-dioxo-thieno[2,3-
dlpyrimidin-6-yDphenyl)-N’-methoxyurea

H OH
guue;
N
/N—< S N o)
MeO O F

E
The similar reaction as described in Reference Example 14 by
using N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-difluorobenzyl)-3-(4-
15 hydroxycyclohexyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol2,3-d}pyrimidin-6-
yl)phenyl) -N’-methoxyurea(5.20 g, 48 %) obtained in Reference Example



mmol ) and N-ethyl diisopropylamne (29 ng, 0.22 nmol) in DMF (200 m) 5 was
stirred at roomtenperature for 24 hours. The reaction m xture was diluted
wi th saturated aqueous sol ution of sodium bi cabonate and extracted with
ethyl acetate. The organic |ayer was washed with saturated aqueous sol ution
of sodiumchloride, dried over magnesium sulfate and concentrated under
reduced pressure. The residue was 10 purif£R&d by silica gel chromatography
(eluent: fromethyl acetate/chloroform(2/3) to chlorofornf methanol (20/1))
and recryst al | 2@ gave the ritkh¢ampéan d(526td) Aschas whiteicvestalse titl e conpound

1750 (ar s), JaBRLIRMES T 53ed B, Yakidly 9. b s lenk v r dss 1)
w102 1oa b a3 Bl Tl st ) o R P R B GR (
S)- 1 -phenyl egagl ) #2) B0 HYs).-8.89{826 6 (1BYm), 9.14 (1|H, s), 9.662(1§-I, s)

difl uorobgnzyl )-1, 2,3, 4-t et r ahydr o- 2, 4- di ox0- 32 phenyl t'hi eno[ 2, 3-
dl pyri m dPn- 6- Refepbrce/Exaniple@dhoxyurea Me YOMe~Np / HN /N-\ SNO

MO O F F The_simlar reaction as described.i ef erence Exanple 26 by 5
usi ng conpoundP{&tWﬂ‘,Ofé.@f%'lﬁﬁth‘)xyéb?’&?@ieqhﬂ f’é‘ﬁ&h@é@&rrpl e 18 and
(S)-(-)-N-a-dinethyl benzyljam ne(28 ng, 0.21 nmmol) gave the title conpound
(61 ng, 53 % Wuqms. 1IH NVR (CDCIS) 6 1.25 (3H, d, J= 6.6 Hz),
1.89 (3H, s), (3Hy"s), Me82-

Me

A mixture of a solution of methoxyacetone (2.92 g, 33.14 mmol) and
methylamine in 2.0 M THF (100 ml, 200.0 mmol) and a solution of acetic
10 acid (0.5 mD) in THF (100 ml) was stirred under ice cooling for 30
minutes. To the mixture was added triacetoxy sodium borohydride
(14.05 g, 66.28 mmol), and the mixture was stirred at room temperature
for 4 days. To the reaction mixture were added saturated aqueous
solution of sodium bicarbonate (100 ml), ethyl acetate ethyl acetate (100
15 ml) and benzyloxycarbonylchloride (8.48 g, 49.71 mmol), successively,
and the mixture was stirred at room temperature for 5 hours. The
reaction mixture was distributed between saturated aqueous solution of
sodium bicarbonate and ethyl acetate. The ethyl acetate layer was
washed with saturated brine and dried over magnesium sulfate, and the
20 solvent was distilled off. The residue was purified by silica gel
chromatography (eluent: ethyl acetate/hexane; from 6/1 to 4/1) to obtain
colorless liquid (4.24 g, 54 %). A mixed solution of the colorless liquid
(0.94 g, 3.96 mmol) and 10 % palladium-carbon (94 mg) in ethanol (10 mD
was stirred at room temperature under hydrogen atmosphere for 2 hours,
25 and subjected to filtration. The filtrate was concentrated under
reduced pressure to give the title compound (220 mg, 54 %) as pale yellow
Lquid.
IH NMR (CDCls) § 1.15 (3H, d, J= 6.6 Hz), 2.50 (3H, s), 2.90-2.99 (1H, m),
3.29-3.44 (5H, m). |



3.90 (1H, m, 3.91 (2H, d, J=4.5 Hz), 5.35 (2H, s), 6.91 (2H, t, J= 8.0
Hz), 10 7.19-7.30 (9H, m, 7.43-7.61 (8H, m. np 191-192 C. Reference
Exanpl e 28 Production of N (4-(5-(((1R)-1-phenylethylam no)nethyl)-1-(2, 6-
di fl uorobenzyf)-1, 2, 3, 4-tetrahydro- 2, 4- di oxo- 3- phenyl t hi eno[ 2, 3- 15

dl pyri m di n-6-yl ) phenyl)-N -nmethoxyurea 130 Me \ HN W, N/N--<( N O MO
OF F The simlar reaction as described in Reference Exanple 26 by using
conpound (100 ng, 0.17 nmol) obtained i n{Reference Exanple 18 and

(R -(+)-1-phenyl ethylam ne (25 ng, 0.21 nmol) gave the title 5 conpound (56

ng, 49 % as ite crystals. olH NVR (CDCI3) 5 1.32 (3H, d, J= 6.6 Hz), 3.59
(1H, d, J= 12‘3.9%915&5‘?9%?‘%%‘-1’3%2%2 (5H, nm), 5.25-5.46 (2H, AB), 6.90 (2H, t, J=

Calcd. ) ¢, 64 FRHioR BN (- BB A E IR e bR 2.

180- 182 C. RakerahyakroEXx4anfibzo-3Y4Pmethotyplrem)thieno[2,3-dlpyrimidin-6-
N-(4-(5-(((19): 1-phepyl et hyl am no) et hyl )-1-(2, 6- 15

di f 1 uor obenzwl)phqrmlgi\ﬂuueéwwe@hzdmc Qxde 3- phenyl t hi eno[ 2, 3-
d] pyri m di n-6-yl ) phenyl)-N -nmet hoxyur eﬁCfL?’l Me \

H
OMe
- N /@/
H N

5 7 ) BN

> N—< S N o)
/

MeO (o] F

F
A mixed solution of N-(4-(5-((benzyl(methylD)amino)methyD-1-(2,6-
difluorobenzyl)-3-(4-methoxyphenyl)-2,4-dioxo-1,2,3,4-
tetrahydrothienol2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea (2.0 g, 2.87
mmol) synthesized in Reference Example 19, 10 %-palladium-carbon (200
10 mg), 1N hydrochloric acid (3 ml) in ethanol (40 ml) was stirred under
hydrogen atmosphere at room temperature for 72 hours. The reaction
mixture was subjected to filtration and the filtrate was concentrated to
dryness to give the title compound (1.77 g, 96 %) as white powders.
1H NMR (CDCl) § 2.73 (3H, s), 3.80 (3H, s), 3.85 (3H, s), 4.00-4.18 (2H,
15 br), 5.35 (2H, 9), 5.37 (2H, s), 6.90-7.08 (4H, m), 7.20-7.38 (5H, m), 7.61
(4H, s), 7.77 (1H, ), 7.95 (1H, ).
Reference Example 26
Production of N-(4-(5-(((1R)- 1-phenylethyl(methyl)amino)methyl)-1-(2,6-
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno(2,3-

20 dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



~r HNO ~N<\ S NO MOO F F The simlar reaction as described in

Ref erence Exanple 26 by using the conmpound (100 ng, 0.17 mol) obtained in
Ref erence Exanple 18 and (S)-(-)1-phenyl ethylam ne (25 ng, 0.21 mmvl) gave
the title 5 compound (56 nmg, 49 % as white crystals. 1H NWR (CDCIL) 5 1.31
(3H, d, J= 6.6 Hz), 3.58 (1H, d, J=12.3 Hz»g 3.72- 3.82 (5H, m, 5.24-5.46
(2H, AB), 6.90 (211, t, J=8.1 Hz), 7.12 (1H, s), 7.16-7.37 (8H, :
7.43-7.56 (4H, m. Elenmental analysis CsdHs1F2N5O4S 10 Calcd.: C, 64.76; H,
4.68; N, 10.49. Found: C, 64.46; H 4.57 -N 0.60. np 182-185 C.

Ref erence Exanple 30 Production of N-(4-(p hyl ( 1- phenyl propyl)

am no) net hyl )-1-(2,6- 15
di fl uorobenzyl)-1, 2, 3, 4- tetrahydrwI ' 3<phenyl t hi eno[ 2, 3-

d) pyri m di n- 6- yI)phenyI) N - rrethoxyure-a 132 Et YO MM O HN ,N NO MO
O YF F Under ice cooling, to a soluti®pn of 1-phenyl-I-prgpanol (1.0 g, 7.34
mmol ) and N-et hyl di i sopropyl am nqet22~g, 11. 0 mmol) &R W chl oromet hane
(10 mM) was added net hanesul fonyl chlorid pl ), and the
mxture was stirred at roomtenperature for 5 hqurs. gction m xture
was diluted wth saturated agy A

H N
yo N PS
/N‘< S N o)
MeO o] F

F
A solution of the compound (100 mg, 0.17 mmol) obtained in
Reference Example 18, (R)-(+)-N-o-dimethylbenzylamine (28 mg, 0.21
mmol) and N-ethyldiisopropylamine (29 mg, 0.22 mmol) in DMF (200 ml)

5 was stirred at room temperature for 24 hours. The reaction mixture was
diluted with saturated aqueous solution of sodium bicabonate and
extracted with ethyl acetate. The organic layer was washed with
saturated aqueous solution of sodium chloride, dried over magnesium
sulfate and concentrated under reduced pressure. The residue was

10

purified by silica gel chromatography (eluent: from ethyl
acetate/chloroform(2/3) to chloroform/methanol(20/1)) and recrystallized
from chloroform/diethylether to give the title compound (58 mg, 50 %) as
white crystals.

1H NMR (CDCls) § 1.25 (3H, d, J= 6.6 Hz), 1.89 (3H, s), 3.82 (3H, s), 3.82-
15 3.87(H, m), 3.91 @H, d, J= 4.5 Hz), 5.35 2H, s), 6.91 H, t, J= 8.3 Ha),
7.14-7.30 (9H, m), 7.43-7.61 (8H, m).

mp 192-193 °C,

Reference Example 27

Production of N-(4-(5-((methyl((1S)-1-phenylethyl)amino)methyl)-1-(2,6-



sodi um bi carbonate and extracted with ethyl acetate. The extract was washed
with saturated brine, dried over nagnesium sul fate, and solvent was
distilled off under reduced pressure. The residue was purified by 10 silica
gel chromat ography (eluent:ethyl acetate/hexane:5/1) to give 1-

chl oro-1I - phenyl propane (610 ng, 54 % as ?Qée yellow liquid. The simlar
reaction as described in Reference Exanpl & 26 by wusing the conpound (100

Imiyézlhf)brl 0 T"SL@i&%?&%ﬁf@b?ég?éégt%gfaiwmﬁa%é??@geéﬁﬁg&o%3gave the

i i . 1H NMVR 5 0.67 (3H,

El,tJi gorzrpﬁg)ndd]ﬁ ’2‘@5 . ?{@Pgﬁﬁm&t@?@&é&)ﬁb?m m 3.(73-3.5293 (5H, rr§
H

3.91 (2H, d, J= 4.5 Hz), 5.35 (2H, s), 6.9 2H, t, J=8.1 Hz), 7.08-7.34
(8H, m, 7.41-7.55 (8H, m, 7.64 (1H, s) 1-172'c. 20 Reference Exanple
31 133 Production of methyl (((21-(2,6-difl uor{obenzyl)-6-(4-

(( (et hoxyam no) car bonyl ) am no) piey! ~&<di oxo- 3- phenyl -1, 2, 3, 4-

t et rahydrot hi eno[ 2, 3-d]pyrimdin-5->yI) methyl) (nmet hyl )am no) (phenyl ) acetic
acid M02C Me~N N ,P_. S NO MOO}6F F The simlar reaction as
described in Exanple 20 by using,t he Nconmpound (150 O~17 mmol ) obt ai ned
in Reference Exanple 15 and a- b a 1 ng, 0.31 nmol)
gave the title conmpound (73 ng, cryst D 1H NMR (CDCl s)
6 2.08 (3H, s), 3.54 (32H, AB), 4.67 (1H,
s), 5.35 (211, brs), 6.9 (

F

The similar reaction as described in Reference Example 26 by

using compound (100 mg, 0.17 mmol) obtained in Reference Example 18
and (S)-(-)-N-o-dimethylbenzylamine(28 mg, 0.21 mmol) gave the title
compound (61 mg, 53 %) as white crystals.
IH NMR (CDCls) § 1.25 (3H, d, J=6.6 Hz), 1.89 (3H, s), 3.82 (3H, s), 3.82-
3.90 (1H, m), 3.91 (2H, d, J= 4.5 Hz), 5.35 (2H, s), 6.91 (2H, t, J= 8.0 Ha),
10 7.19-7.30 (9H, m), 7.43-7.61 (8H, m).

mp 191-192 °C,

Reference Example 28

Production of N-(4-(5-(((1R)-1-phenylethylamino)methyD)-1-(2,6-

difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno[2,3-

15 dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



m, 7.44-7.56 (7H, m 7.71 (2H, d, J= 8.0 Hz). Elenental analysis
Cs3Hs5F2N&BS Calcd.: C, 62.89; H 4.58; N, 9.65. 15 Found: C, 62.70; H,
4.61; N, 9.78. np 147-149 C. Reference Exanple 32 Production of
N-(4-(1-(2,6-difluorobenzyl)-5-((2-nethoxy-1-
phenylethyl(nethyl)anlno)nethyl) 1, 2, 3, 4-tetrahydro- 2, 4-di oxo-3- 20
phenyl t hi eno[ 2, 3-d] pyri m din-6 yI)phenyI) $P-nethoxyurea 134 MeO Me~N H |
N N/N~SNO MOOF | F A solution of nethyl phenethylether (1.0 g,
7.34 mmol ), NBS (1.96 g, 11.01 nmol) apeNAIBN (240 ng, 1.47 mmol) in carbon
tetrachloride (30 nm) was heated unde ux for 2 hours. After cooling,
the reaction mxture was diluted with at ed aqueous sol ution of sodi um
bi car bonate and extracted wth "Cf 3 ] he extract was washed wth
saturated brine, dried over nmagnesi um sul fate and concentrated under
reduced pressure to give a crude @?thoxy 1 - phenykbronoet hane (1.33 g,
84 % as brown liquid. 10 The simlar Z { bed in Exanple 14 by
using the conpound (200 ng, 0.34 mmol) d( ned | brence Exanpl e 15 and
the crude brom de (50 ng) 3 ; e’ conpound (42 ny, 18
% as white crystals. 3.24 (3H, s), 3.55-3.61

(1H ), 3.80 (3H, ‘ ' /&
—< S N o)

F

The similar reaction as described in Reference Example 26 by

using compound (100 mg, 0.17 mmol) obtained in Reference Example 18
and (R)-(+)-1-phenylethylamine (25 mg, 0.21 mmol) gave the title
compound (56 mg, 49 %) as white crystals.
1H NMR (CDCls) § 1.32 (3H, d, J= 6.6 Hz), 3.59 (1H, d, J= 12.0 Hz), 3.65-
3.82 (5H, m), 5.25-5.46 (2H, AB), 6.90 (2H, t, J= 8.1 Hz), 7.11-7.59 (13H,
m).
Elemental analysis CssHs1F2NsO4S - 0.2H20
10 Caled.: C, 6441 H, 4.71; N, 10.43.

Found: C, 64.29; H, 4.64; N, 10.46.

mp 180-182 °C.

Reference Example 29

Production of N-(4-(5-(((1S)-1-phenylethylamino)methyl)-1-(2,6-
15 djﬂuorobenzyl)- 1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno[2,3-

dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



15 s), 3.86-3.96 (3H, m, 4.67 (1H s), 5.36 (2H, s), 6.91 (2H, t, J= 8.1
Hz), 7.14-7.31 (8H n), 7.33-7.56 (8H m, 7.63 (iH s). Elenental analysis
CssHs5F2N5CBS 0. 2H20O Calcd.: C, 63.80; H, 4.99; N, 9.79. Found: C, 63.64;
H 4.95; N, 9.89. 20 np 169-172 C. Reference Exanple 33 135 Production of
N-(4-(1-(2,6-difluorobenzyl)-5-((nmethyl (I-p ghdin-z- yl et hyl ) am no) net hyl ) -
1,2,3,4-tetrahydro-2,4-dioxo-3-pheny|thienoF , 3-

d] pyri m di n-6-yl)phenyl)-N -nmethoxyurea Me M O H/ N/N SNO MOOF
J F 5 Asolution of 2-ethylpyridine (10.0 ¢+ 93.34 mol ), N
bronosucci ni mde (17.44 g, 98.00 nmo]) anc si sobutyronitrile (1.53 g,
9.33 mmol ) in carbon tetrachl oride stirred at 90 C for 1 hour
After cooling, the reaction mi xt ur 8 has . ed to filtration. The
filtrate was washed with saturated aqgugous sol ution of sodium 10 bi cabonate
and saturated aqueous sol ution of sodj chloride, dried s magnesi um

sul fate and concentrated. The residue “=~lmuifi@d by g1 ge

chromat ography to give a brom de (15.68 g,| 90 %flas pale yelllow |iquid. The
simlar reaction as described ipn E 8iNg the conmpound (160
ng, 0.26 nmol) obtained i Ref¢

ng, 0.33 mmol) obtai ned alppwe \,- ‘ |
H
N S N

F
The similar reaction as described in Reference Example 26 by

using the compound (100 mg, 0.17 mmol) obtained in Reference Example
18 and (S)-()-1-phenylethylamine (25 mg, 0.21 mmol) gave the title
compound (56 mg, 49 %) as white crystals.
1H NMR (CDCls) § 1.31 (3H, d, J= 6.6 Hz), 3.58 (1H, d, J= 12.3 Hz), 3.72-
3.82 (5H, m), 5.24-5.46 (2H, AB), 6.90 (2H, t, J= 8.1 Hz), 7.12 (1H, s),
7.16-7.37 (8H, m), 7.43-7.56 (4H, m).
Elemental analysis CseHs1F2N504S
10 Caled.: C, 64.76; H, 4.68; N, 10.49.
Found: C, 64.46; H, 4.57; N, 10.60.
mp 182-185 °C,
Reference Example 30
Production of N-(4-(5-((methyl(1-phenylpropyl)amino)methyl)-1-(2,6-
15 difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-phenylthieno[2,3-
dlpyrimidin-6-y)pheny))-N’-methoxyurea



conmpound (133 ng, 75 % as white crystals. 1H NWVR (CDCls) S 1.30 (3H, d, J=
6.9 Hz), 1.92 (3H, s), 3.80 (3H, s), 4.00 (2H, s), 4.04 (111, g, J= 6.6
Hz), 5.35 (211, s), 6.91 (2H, t, J=8.0 Hz), 7.02- 20 7.06 (iH m,
7.24-7.30 (4H, m, 7.40-7.54 (8H, m, 7.65 (1H, s), 8.44 (111, 136 d, J=
5.7 Hz). np 146-148'C. The title conpound (40 ng) was optically resolved by
a preparative HPLC by using CH RALPAK AD¥30 mmiD. x500 nml), in which
nobile 5 phase is hexane/ 2-propanol (=3/2), to obtain 19 ng of an optical

i somer having an retention time of 25 mnues (99.9 %ee) and 19 ng of

anot her isonmer having retention tinme o ynutes (99.0 %ee) in an

anal ysis using CH RALPAK AD (4.6 nm . D|x250 ), both of which are white
powders. 10 Reference Exanple 34t
N-(4-(1-(2,6-difluorobenzyl)-5-(((2- y
nethylethyl)nethylanino)nethyl) 1,23, 4-tetrahydro- 2, 4- di oxo- 3-

phenyl t hi eno[ 2, d]pyr|n1d|n GH%ILpN 1) - N gnet hoxyk M Me MBINO H/
NSNOMOOF | F 15 The sin¥Par redction{las describgfd i n Reference
Exanpl e 26 by wusing the conpound (100 0.1y my ai ned in Reference
Exanple 18 and the co , AT RQBt aixyed in Reference
Exanple 24 gave the ti % as white crystals. IH NWR

(CDA's) 6 0.90 (3HHd, A= 6. 2. 0% (3W s) )3.06-3.16 (2H ),
S
N 0]
MeO 0 F
F

Under ice cooling, to a solution of 1-phenyl-1-propanol (1.0 g, 7.34
mmol) and N-ethyldiisopropylamine (1.42 g, 11.01 mmol) in
dichloromethane (10 ml) was added methanesulfonyl chloride (690 w1,
8.81 mmol), and the mixture was stirred at room temperature for 5 hours.
The reaction mixture was diluted with saturated aqueous solution of
sodium bicarbonate and extracted with ethyl acetate. The extract was
washed with saturated brine, dried over magnesium sulfate, and solvent
was distilled off under reduced pressure. The residue was purified by
10 silica gel chromatography (eluent:ethyl acetate/hexane:5/1) to give 1-
chloro-1-phenylpropane (610 mg, 54 %) as pale yellow liquid.

The similar reaction as described in Reference Example 26 by
using the compound (100 mg, 0.17 mmol) obtained in Reference Example
15 and the 1-chloro-1-phenylpropane (32 mg, 0.21 mmol) obtained above
15 gave the title compound (45 mg, 38 %) as white crystals.

IH NMR (CDCls) § 0.67 (3H, t, J= 7.2 Hz), 1.63-1.91 (5H, m), 3.52-3.57
(1H, m), 3.73-3.93 (5H, m), 3.91 (2H, d, J= 4.5 Hz), 5.35 (2H, s), 6.91 (2H,
t, J= 8.1 Hz), 7.08-7.34 (8H, m), 7.41-7.55 (8H, m), 7.64 (1H, s).

mp 171-172 °C,

20 Reference Example 31



20 3.26 (3H, s), 3.40-3.46 (1H, m, 3.51-3.98 (4H, m, 5.35 (2H, s), 6.90
(2H, t, J=8.4 Hz), 7.09 (1H, s), 7.25-7.32 (5H m, 7.39-7.60 (6H m. 137
El emrental anal ysis C33H3J2N505S 0.31120 Calcd.: C, 60.50; H 5.17; N,
10.69. Found: C, 60.28; H, 5.21; N, 10.53. np 154-155 C. 5 The title
conpound (48 ng) was optically resolved by preparative HPLC by using

CH RALPAK AD(50 mm . D.x500 mri), in which3wpbile phase is hexane/2-propanol
(65/35), to obtain 22 ng of an optlcal i somer having an retention tine of

49 m nut 9 0 h t ent t f
£ it es (Spodbs) of kR (B SL BRI S " Lo o ) e S
mi), both of (meemﬂw)éaboﬁ??qﬁﬁﬁo)ﬁﬂi ﬁneﬁdﬁmrmPﬁeﬁ?l Praoglyct i on of

N-(4- (1-(2,6-difluorobenzyl hyl"( 1- pyr|d|n ethyl)amno)nethyl)

1,2, 3, 4- tetrahgtniahy&ot%m»fﬂ&d
yI)thleno[23 %n -yI)pQB?rB/I)‘d\I rreth(iyurea/ I M\ N M"~NO

N NI \\ / N¥/B gmmo){phenyl)acetie imlar reaction as described
i n Reference Exanpl e 33 by wusing the conpound (100 ng, 0.17 mmol ) obtai ned

in Reference Exanple 14 gave the title mound (31 ng, 27 % as white
crystals. 20 ITHNWR (CDCl's) 5 1.30 (3H 6.9 Hz), 1.92 (3H, s), 3.80

(311, s), 3.98 Meozc

MeO

F

The similar reaction as described in Example 20 by using the

compound (150 mg, 0.17 mmol) obtained in Reference Example 15 and o-
bromophenylmethyl acetate (71 mg, 0.31 mmol) gave the title compound
(73 mg, 39 %) as white crystals.

10 1H NMR (CDCL) 6 2.08 (3H, s), 3.54 (32H, s), 3.79 (3H, s), 3.89-4.20 (2H,
AB), 4.67 (1H, s), 5.35 (2H, brs), 6.92 (2H, t, J= 8.2 Hz), 7.22-7.37 (6H,
m), 7.44-7.56 (7TH, m) 7.71 H, d, J= 8.0 Hz).
Elemental analysis CssHssFaNsOeS
Calcd.: C, 62.89; H, 4.58; N, 9.65.

15 Found: C, 62.70; H, 4.61; N, 9.78.
mp 147-149 °C,
Reference Example 32
Production of N-(4-(1-(2,6-difluorobenzyl)-5-((2-methoxy-1-
phenylethyl(methyDamino)methyl)- 1,2,3,4-tetrahydro-2,4-dioxo-3-

20 phenylthieno[2,3-dlpyrimidin-6-yl)phenyl)-N'-methoxyurea



138 4.10 (3H, m, 5.33 (2H, brs), 6.90 (2H, t, J=8.1 Hz), 7.01-7.06 (1H,
m, 7.23-7.42 (5H, m, 7.49-7.56 (4H, m 7.65 (1H, s), 7.90 (1H, t, J= 7.8
Hz), 8.44 (iH d, J=3.9 Hz), 8.68 (1H, d, J= 5.7 Hz). np 143-144'C. 5 The
title conpound (20 ng) was optically resolved by a preparative HPLC by

usi ng CH RALPAK AD (50 nm .D.x500 mmi), in which nobile phase is

hexane/ 2- propanol (1/1), to obtain 10 ng d84an optical isomer having an
retention time of 23 mnutes (99.9 %ee) and 11 ng of another isomer having
retention time of 28 mnutes (99.2 % ee n an anal ysis 10 using CH RALPAK
AD (4.6 nml.D.x250 ml), each of whic ol orl ess o0ily substance.

Ref erence Exanple 36 Production of N-(
(1-(2,6-difluorobenzyl)-3- ('ﬁ?/‘s e
pyri di n-2-yl et hyl ) am no) nmet ) -
di oxot hi eno[ 2, 3-dl pyri m di n-6- yI)p
N-~~~I1 N/ SNO MOO F e sindl ar r@d on as described in
17 mmol) obtained in

shohéxyl ) - 5- ((met hyl (1-
1 2,3,4-tetrahydro-2,4 15
nyI) N -met hoxyweea M | OH Mew NC

Ref erence Exanple 33 by usi ng t%e cofrpound|{( 100

Ref erence Exanple 23 gave A itl e gQnpound \ 4 % as white
crystals. 20 1H NWVR (CBUO 3 ' Hz), 1.43-1.54 (2H, m,
1.91 (3H, s), 2. qg (2 , . , 2. /&H q, J= 12.8 Hz), 3.73-3.81
(4H, m, 3.98 139 3 (3H : O12 0 Hz), 5.28 (2H, brs),
6.88 (2H t, J= 8/1

MeO O

F

A solution of methylphenethylether (1.0 g, 7.34 mmol), NBS (1.96
g, 11.01 mmol) and AIBN (240 mg, 1.47 mmol) in carbon tetrachloride (30
ml) was heated under reflux for 2 hours. After cooling, the reaction

5 mixture was diluted with saturated aqueous solution of sodium
bicarbonate and extracted with chloroform. The extract was washed
with saturated brine, dried over magnesium sulfate and concentrated
under reduced pressure to give a crude 2-methoxy-1-phenylbromoethane
(1.33 g, 84 %) as brown liquid.

10

The similar reaction as described in Example 14 by using the
compound (200 mg, 0.34 mmol) obtained in Reference Example 15 and
the crude bromide (50 mg) obtained above gave the title compound (42
mg, 18 %) as white crystals.

IH NMR (CDCls) 6 1.97 (3H, s), 3.24 (3H, s), 3.55-3.61 (1H, m), 3.80 (3H,
15 9),3.86-3.96 (3H, m), 4.67 (1H, s), 5.36 (2H, s), 6.91 (2H, t, = 8.1 Hz),
7.14-7.31 (8H, m), 7.33-7.56 (8H, m), 7.63 (1H, s).
Elemental analysis CssHssF2NsOsS - 0.2H20
Calcd.: C, 63.80; H, 4.99; N, 9.79.
Found: C, 63.64; H, 4.95; N, 9.89.
20 mp 169-172 °C.

Reference Example 33



Hz), 6.89-7.08 (1H, m, 7.22-7.31 (3H, m,
8.45 (1H, d, J= 4.89 Hz). np 144-145 C
N-(4-(5-(((1R -1-phenyl et hyl am no) net hyl ) -
di f | uorobenzyl) - 3- (4- hydr oxycycl ohexyl) -
di oxot hi eno[ 2, 3-
SNO MOOF I F 10 The simlar reactio
Exanpl e 26 by using the conpound (180 ng,

7.40-7.54 (4H, m) 7.62 (1H s),

Ref erence Exanpl e 37 Production of

1-(2, 6-

1, 2, 3, 4-t etrahydro- 2, 4-
d) pyri midi n-6-yl)phenyl)-N - nmethoxyurea Me N OH Mew N

/ N~
h3&s described in Reference
0.30 nmmol ) obtained in Reference

L 5.5, S ety o e
S = , =

Hz), 1.88 (3H, y(sl)eth 9m:mo)mtbyl) 13,3 Qtazam 22Hh<m> 3- shmyhhgam[w (7H,
r’r),490510( t, J= 8.1 Hz), 7.11-7.30
(8H ny, 7.51 (é]m’“g%lldl# %bﬂ)@ﬁnY@N “Be, weaanm ysis C37H39F2N505S
1.5H20 Calcd.: C, 60.81; H 5.79; N 9.58. Found: C, 60.77; H 5.72; N
9.41. 20 np 137- 138 C. 140 Reference 38 Production of

N-(4-(5-((methyl ((1R) - 1- phenyl et hyl )am nd) net h{jl ) - 1- ( 2, 6-
di fl uorobenzyl)-1, 2, 3, 4-tetrahydr g2 ' ! I di
dl pyri m di n-6-yl ) phenyl)-N -nmet hoxyu

MeO

F

A solution of 2-ethylpyridine (10.0 g, 93.34 mmol), N-
bromosuccinimide (17.44 g, 98.00 mmol) and azobisisobutyronitrile (1.53
g, 9.33 mmol) in carbon tetrachloride (300 ml) was stirred at 90 °C for 1
hour. After cooling, the reaction mixture was subjected to filtration.

The filtrate was washed with saturated aqueous solution of sodium
10 bicabonate and saturated aqueous solution of sodium chloride, dried over
magnesium sulfate and concentrated. The residue was purified by silica
gel chromatography to give a bromide (15.68 g, 90 %) as pale yellow
liquid.

The similar reaction as described in Example 14 by using the
15 compound (160 mg, 0.26 mmol) obtained in Reference Example 15 and
the above bromide (62 mg, 0.33 mmol) obtained above gave the title
compound (133 mg, 75 %) as white crystals.

'H NMR (CDCls) § 1.30 (3H, d, J= 6.9 Hz), 1.92 (3H, s), 3.80 (3H, s), 4.00
(2H, s), 4.04 (1H, q, J= 6.6 Hz), 5.35 (2H, s), 6.91 QH, t, J= 8.0 Hz), 7.02-

20 7.06 (1H, m), 7.24-7.30 (4H, m), 7.40-7.54 (8H, m), 7.65 (1H, s), 8.44 (1H,



M M NOS5HNN /NSNO MOOF 11 F The simlar reaction as
described in Reference Exanple 26 by using the conpound (270 ng, 0.46 mmol)
obtained in Reference Exanple 22 gave the title conpound (178 ng, 57 % as
white crystals. 1H NVR (CDC13) 6 1.27 (3H, d, J= 6.8 Hz), 1.91 (3H, s),
2.04-2.15 (2H, m, 10 2.62-2.71 (2H, m, 3-75-4.00 (4H, m, 5.30 (2H, brs),
6.91 (2H, t, J= 8.1 Hz), 7.13-7.42 (10H 18P, 7.54 (2H, d, J= 8.6 Hz), 7.61
(2H, d, J= 8.5 Hz), 7.91 (1H, t,J-77Hz)870(1HdJ-48Hz)

El erent al analgisJ=55CBH}z32F2N604S 0.5H20 Calcd.: C, 62.51; H, 4.81; N,
12.15. 15 Found: C, 62 34 H 4.71; N, 12.12. rrp 168- 170 C. Reference
Exanpl e 39 ProBicl 146;4481°C.

N- (4- (5- ((met hyl ((1 t hyl ) ani thyl )y d- - qdif ohenzyl )
L 53 a et r anydr o ot HRCSOMBGHEY GOMALYHF ypcany spdoived By 4 bR

yl) thieno[ 2, 3- Mbg“‘!’lﬂ%@ BALPAK ATN(G0R{HPYY 4568 L), ewhidemobilér
N7 1 / N- SN MO The simlar reaction as described in Reference
Exanpl e 28 by phaseisthexanei?rpropafdlées/ay, to@btsimi® g obaniaptital iscReéer ence
Ex I
anpt e having an retention time of 25 minutes (99.9 % ee) and 19 mg of another
isomer having retention time of 29 minutes (99.0 % ee) in an analysis
using CHIRALPAK AD (4.6 mmI.D.x250 mmL), both of which are white
powders.

10 Reference Example 34

Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-methoxy-1-
methylethyl)methylamino)methyl)- 1,2,3,4-tetrahydro-2,4-dioxo-3-
phenylthieno[2,3-d]lpyrimidin-6-yl)phenyl)-N’-methoxyurea
Me
Me

N
- O /©
H / l /L
H
N S
/ '< N0
(@) F

F

The similar reaction as described in Reference Example 26 by
using the compound (100 mg, 0.17 mmol) obtained in Reference Example
18 and the compound (21 mg, 0.21 mmol) obtained in Reference Example
24 gave the title compound (24 mg, 21 %) as white crystals.

H NMR (CDCls) § 0.90 (3H, d, J= 6.3 Hz), 2.04 (3H, s), 3.06-3.16 (2H, m),
20 326 (3H,s), 3.40-3.46 (1H, m), 3.51-3.98 (4H, m), 5.35 (2H, s), 6.90 (2H, t,
J=8.4 Hz), 7.09 (1H, s), 7.25-7.32 (5H, m), 7.39-7.60 (6H, m).



21 gave the title conpound (187 ng, 58 %9 as white crystals. 5 1H NWR
(CDCls) 5 1.27 (3H, d, J=6.6 Hz), 1.90 (3H, s), 3.78-3.99 (5H m, 5.33
(2H, brs), 6.91 (2H, t, J=8.1 Hz), 7.12'7.38 (9H, m, 7.51-7.63 (5H, m,
8.52 (1H, d, J= 3.0 Hz). Elenental analysis CaGHsnF3NsO4S 0.2H20 Cal cd.:
C, 61.39; H 4.49; N, 11.93. 10 Found: C, 61.22; H 4.56; N, 11.96. np
128-130 C. Reference Exanple 40 Producti &37of

N-(4-(5-(((2-nethoxyet hyl) met hyl am no) net hyl )-1-(2, 6- difluorobenzyl)-1, 2,
3, 4-t et r ahydr Bletnén il @n@alysi§ €3983:F:NsOsS - 0.3H20

met hoxyphenyl )t hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl )-N -net hoxyurea 142 Mee
IIN Ove H N Caled. ?CNS(NS@ HyBA BN, F0.6%he sinilar reaction as described in

Exanpl e 4 by si n u (.80 , 1.24 mol) obtained in Reference
Exanpl e 25 a ﬁ%@g ﬁ&ﬂﬁﬂ& H&ﬁ (207 ng, 1.49 mmol) gave the title

conpound (40 51%? 5$§C as white solids. 1H NWR (CDCl's) 8 2.13 (311, s),
2.64 (211, t, mp } 3.27(311, s), 3.41 (2H t, J=5.6 Hz), 3.82 (3H,

3. 845 311 d, J=
;) ) by ( 31 8?)11TE§ ;t?ﬁle(?c_?o}%poﬁﬂd (48 S?%)(v?zlslgpﬁcaﬂyreﬁ)l&ed‘%g é)rgggﬂati\?é"

7.53-7. 70 ( 51IHPLG by 16img CHIRABRAK AMB@M@%QMliWmdﬂubmabﬂe)f
1am no- 2met hyll) azseplrs(i]%%cr;%le/%propanol (65/35), to obtain 22 mg of an optical isomer
having an retention time of 49 minutes (99.0 % ee) and 21 mg of another
isomer having retention time of 54 minutes (99.0 % ee) in an analysis
10 using CHIRALPAK OD (4.6 mmI.D.x250 mmL), both of which are white
powders.
Reference Example 35
Production of N-(4- (1-(2,6-difluorobenzyl)-5-((methyl(1-pyridin-2-
ylethyl)amino)methyl)- 1,2,3,4-tetrahydro-2,4-dioxo-3-(pyridin-2-
15 yDthienol2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

e
Me N
N
Me/N 0 /|
NS
O
0

o)

X

The similar reaction as described in Reference Example 33 by
using the compound (100 mg, 0.17 mmol) obtained in Reference Example
14 gave the title compound (31 mg, 27 %) as white crystals.
20 1H NMR (CDCls) 6 1.30 (3H, d, J= 6.9 Hz), 1.92 (3H, s), 3.80 (3H, s), 3.98



H2N---+ OH To a suspension of lithiumalum numhydride (2.85 g, 75 nmol) in
15 diethylether (120 mM) was dropw se added a sol ution of acetone cyanhydrin
(4.73 g, 50 mml) in diethylether (30 m) under ice cooling. The reaction
liquid was stirred at roomtenperature for 4 hours. To the reaction liquid
were dropw se added water (2.85 m ), 1IN sodium hydroxide (2.85 m) and
water (8.55 nml), successively. Insoluble nmét3%rs 20 are filtered off, and
the filtrate was concentrated to %lrve the title conpound (1.32 g, 30 % as

col orl ess oi |y 416s8%han), 5.33 CH, brah&IDOH) t.81= 8, 1Hz) 610 1. 06;§1H0n()2H s).
Ref Ex 42 P t'
Pt ot CaoePr et BT ) 48T 568 (4H T 51 LH, she?- 99838, t ol 78 e

| f 2=y di hyl -1-ol
CReqi 'S?Py°No3 %%3391?% 4%4 SREI 68 (kK s 3k o T8 ) were added

triethylam ne (fhpp743d1441€ nmol) and nethanesul fonyl chloride (0.85 nl, 11
nmol ) undeé ice cooling. The reaction liquid was stirred at room

t enper at ur I I or 30 n{[‘hgttmﬂe camponndi@0the) wemcaptioallyi msobledabyt aqxi'epamtlt hve
S 5 EE T e
anhydr ous nagne e to give
onnva s Teonegi i S Lok opGRUF VL 3RS g AL ER DB
H NVR(CDCI's) 8:h 4R FetentiorPti®fe 6028 nfihutBs 9@9 06%lee¥ hnd2 l9ﬁlg( cttancther
3.34 (9H, s), 4.00 (2H, s). Reference Exanple 43 Production of
2-(3-{[t ent - but idofkimieavip)reténtion tithe 2f 28dnimites|(B9 2%l de) intan awalydis - 1,
3(2H)-dioRg O ing CHIRALPAK AD (4.6 mmI.D.x250 mmL), each of which is colorless

oily substance.

Reference Example 36

Production of N-(4- (1-(2,6-difluorobenzyl)-3-(4-hydroxycyclohexyl)-5-((methyl(1-

pyridin-2-ylethyl)amino)methyl)- 1,2,3,4-tetrahydro-2,4-

15 dioxothieno[2,3-dlpyrimidin-6-yl)phenyD)-N-methoxyurea

N
N/& o)
%
The similar reaction as described in Reference Example 33 by
using the compound (100 mg, 0.17 mmol) obtained in Reference Example
23 gave the title compound (17 mg, 14 %) as white crystals.

20 1H NMR (CDCls) § 1.35 (3H, d, J=6.9 Hz), 1.43-1.54 (2H, m), 1.91 (3H, ),
2.09 (2H, d, J= 12.3 Hz), 2.65 (2H, q, J= 12.8 Hz), 3.73-3.81 (4H, m), 3.98-



20 TBSO CN O To a solution of conmpound (2.96 g, 10 nmol) obtained in
Reference Exanple 42 in DM (10 m) was added potassium phthalimde (1.85
g, 10 mmol). The reaction liquid was stirred at 140 C for 30 hours, and
water was added. The m xture was extracted with ethyl acetate. The organic
25 | ayer was washed with brine, dried over anhydrous nmagnesium sul fate and
concentrated under reduced pressure. The rgsi due was purified by silica gel
col um chr omat ogr aphy (el uent; ethyl acetate/ hexane=1/10) to 144 give the

title conpound, (2. S: pal bl NMVRG CDCh
5t 0-01 (brt s gCny tpbiodN e B T2 PR 56 (e sk e gt R
7.65-7.75 (211HZ))6.89- 'BBE?(QH( &1)17 29-7.3RBE,ank, 7. Eaam&@mnﬁ) ’PGNllHt s))n of
3-ani no- 2, 2-di net h(y ropan- hydr ochl ori ‘de’ HO-~NH2 A mi xture of corrpound
(1.395 g, 4.0 84Sl )ll'ﬁbi al—n@éleZ)?ef erence Exanple 43, concentrated

hydrochl oric aci d #34?% acetic acid (7 mM) and water (10 m) was
refluxed for 2%Phl The reaction liquid was 10 concentrated and water was

added. Thse preﬁgfeurhﬁ{:@g:u%@lgf acid was filtered off and filtrate was

concentrat ed S recrystallized fromethyl acetate to give the
title conpoundptahuttibnef N4@- @(((81&1)19 enplethyRarfiin@®hrithyl) 41 -(2 BVR( CDCl 3+
Ch30D) S 2.91 (211, brs), 3. rs 3.52 (2H, brs 15 Ref erence
Exanpl e 45 Pr odifbtorobensyl)-3: (é{liy ycyclo exyl)-1,2,3,4-tetrahydro-2,4-

but yl (di et hyl )si | 0X h angl, TBSO-, OH To a sol ution
of lithiumalu omﬁh%yaﬁ@&n@&gl 8%4%?“’@%%@% 150 m) was
dropwi se added a sol ution of dinethylcycl opropane- 1, 1-dicarboxylate (25.95
g, 164.1 mmol) in THE (150 m) under ic

Me

@jii

F

OH

ZI

10 The similar reaction as described in Reference Example 26 by

using the compound (180 mg, 0.30 mmol) obtained in Reference Example
20 gave the title compound (77 mg, 37 %) as white crystals.
1H NMR (CDCls) 6 1.30 (3H, d, J= 6.6 Hz), 1.43-1.57 2H, m), 1.71 (2H, d,
J=9.9 Hz), 1.88 (3H, s), 2.04-2.15 (2H, m), 2.62-2.71 (2H, m), 3.70-3.93
15 (7H,m), 4.90-5.10 (1H, m), 5.28 (2H, s), 6.89 (2H, t, J= 8.1 Hz), 7.11-7.30
(8H, m), 7.51 (3H, s), 7.60 (1H, s).
Elemental analysis Cs7HssF2NsOsS + 1.5H20
Caled.: C, 60.81; H, 5.79; N, 9.58.
Found: C, 60.77; H, 5.72; N, 9.41.
20 mp 137-138 °C.



cooling. The solution was stirred at 0 C for 2 hours, and to the sol ution
were slowy added water (9.5 m), 15 % aqueous solution of NaOH (9.5 m)
and water (30 nml), successively. Insoluble matters were filtered off, 25 and
the filtrate was concentrated to give cycl opropane- 1, 1- dinethyl net hanol
as colorless oily substance. To a solutionjgf the above oily substance in
1, 2-di net hoxyet hane (150 m ) was added sodi um hydride (60 %oil, 6.56 g,

164 nmmol ), and m XLUr e stirred at roomtenperature for 1 hour. To
the reaction 1 &%F?’h(iﬁiagefg?\f%%pw se added a sol ution of

tert-butyl chl orpdj ql . ' _1€ N < bR L et hane
(100 m). and [ HSUTRIGYUANIANS- (inghy (R HihofiTIBMN Dathido)1cth TR o0t The
reaction |iqui dliflaorebenayd)- 123 d-tett sy droc, dxdivro3eplytidice -yithiene{ 213t
acetate. The organic | ayer s 5 grigd over nmagnesi um sul fate and
concentrated u Eyfﬂéuh@éﬁYﬁgb§§ﬁ}éN”nﬁ%bOXXHﬁeﬁue was purified by silicagel
col um chromat ography (el uent;ethyl acetate/hexane=1/15-1/9) to give the
title conpound (28.19 g, 79 %9 as col ¢ 0ily substance. 1 H NVR(CDd s)
S: 0.07 (6H, s), 0.45-0.54 (4H, m, O. , s), 2.35 (1H, 10 brs), 3.56
(2H, s), 3.61 (2H, s). IR(neat)Ma&361, 2856, 1466, 1254, 1088, 1030,
837, 777cm 1. Reference Exanple 467Production of tert-butyl {[1-

(et hoxynet hyl ) cycl opr opyl ] met hoxy} df net hyl silane 15 TBSO6/ Ovs The sim | ar
reaction as described in Reference I t he conpound (4. 33
g, 20 mmol ) obtained in Referen & Exa + thejtitle conpound (5.71
g, 97 %9 as colorless oily substance. S) 0.05 (6H, s),

0.55-0.65%4H, m, 0.89H 9H s), H.Sé (2H, s), 4.17 (2H,
s). Reference Exarrp,lle 4 {[2-[{[tert-
/N S N o)
MeO F

F
The similar reaction as described in Reference Example 26 by
using the compound (270 mg, 0.46 mmol) obtained in Reference Example
22 gave the title compound (178 mg, 57 %) as white crystals.
1H NMR (CDCls) 5 1.27 (3H, d, J= 6.8 Hz), 1.91 (3H, s), 2.04-2.15 (2H, m),
10 2.62-2.71 (2H, m), 3.75-4.00 (4H, m), 5.30 (2H, brs), 6.91 2H, t, J=8.1
Hz), 7.13-7.42 (10H, m), 7.54 (2H, d, J= 8.6 Hz), 7.61 (2H, d, J= 8.5 Hz),
7.91 (1H, t, J= 7.7 Hz), 8.70 (1H, d, J= 4.8 Hz).
Elemental analysis C3sHs:F2NeO4S + 0.5H20
Caled.: C, 62.51; H, 4.81; N, 12.15.
15 Found:C, 62.34; H, 4.71; N, 12.12.
mp 168-170 °C.
Reference Example 39
"Production of N-(4-(5-((methyl((1R)-1-phenylethyl)amino)methyl)-1-(2,6-
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(5-fluoropyridin-2-
20 yDthieno[2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea



but yl (di met hyl )silyl]oxy}nethyl)cyclopropyl]nethyl)-1H1isoindol -1, 3(2H) -
dione 25 TBSOv, N O The simlar reaction as described in Reference Exanple
43 by wusing the conpound (5.71 g, 19.39 nmnol) obtained in Reference Exanpl e
146 46 gave the title conmpound (5.02 g, 75 % as colorless oily substance.
1 H NVR(CDC13) 5: -0.07 (611, s), 0.45-0.55 (211, m, 0.65-0.75 (2H, m,
0.79 (9H, s), 3.53 (2H, s), 3.74 (2H, s), 71@%-7.75 (2H m, 7.80-7.90 (2H
m. 5 Reference Exanple 48 Production of 1-[1-({[tert-
but yl (di met hyl ) silyl]oxy}nethyl)cycl opropyl Lnet hanam ne TBSCS, NH2 To a
solution of conpound (2.0 g, 5.79 nmol) ob ned in Reference 10 Exanple 47
in ethanol (20 m) was added hydrazine ate (0.42 nl, 8.68 mmol) and
the m xture was refluxed for 2 ho 5 matters were filtered off
and the filtrate was concentrated. TF was di stributed between
et hyl acetate and aqueous sol ution of I N-sodi um hydr oxi de, and extracted
with ethyl acetate. The organic Iayerlmas 15 washed wit
magnesi um sul fate and concentr at eqgé ghve théOtltIe
% as pale yellow oily substance. 1
0.3-0.4 (4H, m, 0.85 (9H, s),
Exanpl e 49 20 Production &f
(5-chl oronet hyl -1 - (2, 6-di 1
tetrahydro-2,4-dioon3- - met hy 2 i Ok 2 3 -d] pyrim din-6-
yl') phenyl ) -N -nmet hoyyuregya 0 1 0~ N N

MeO O

F
The similar reaction as described in Reference Example 26 by
using the compound (280 mg, 0.46 mmol) obtained in Reference Example
21 gave the title compound (187 mg, 58 %) as white crystals.
5  1H NMR (CDCls) 5 1.27 3H, d, J= 6.6 Hz), 1.90 (3H, s), 3.78-3.99 (5H, m),

5.33 (2H, brs), 6.91 2H, t, J= 8.1 Hz), 7.12:7.38 (9H, m), 7.51-7.63 (5H,
m), 8.52 (1H, d, J= 3.0 Hz).
Elemental analysis CasHa1FsNsO4S - 0.2H20
Caled.: C, 61.39; H, 4.49; N, 11.93.

10 Found: C, 61.22; H, 4.56; N, 11.96.
mp 128-130 °C,
Reference Example 40
Production of N-(4-(5-(((2-methoxyethyl)methylamino)methyl)-1-(2,6-
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(4-

15 methoxyphenyl)thieno[2,3-dlpyrimidin-6-yDphenyD)-N’-methoxyurea



/I \'1 SN"O -OOF 8 F The simlar reaction as described in Reference
Exanple 18 by 25 using the N-(4-(1-(2,6-difluorobenzyl)-5-(((2-

met hoxyet hyl ) (et hyl ) ami no) net hyl ) -3 - (6- et hoxy- 3-pyridinyl)-2, 4-

di oxo-1, 2, 3, 4-tetrahydrot hi eno[ 2, 3-d] pyri mi di n-6-yl ) phenyl )-N 147

met hoxyurea (49.3 ng, 0.074 mmol) gave the4title conpound (44.1 ng, quant.)
as white powders. i H NVR(CDC13) 5: 3.83 (3H, s), 3.97 (3H, s), 4.83 (2H,
s), 5.37 (2H, s), 6.87 (1H, @Me e9.0 Hz), 6.94 (211, t, J-84Hz) 7.13

(1H, s), 7.25-7.35 5 (1H m 76(3H m, 7.52 (2H J=9.0 H),
7.66 (1H, s), 8.1-8.15 (111, Ref er ence, ExanpheR§0 Mauctuon of

N-(4-(5-ch| oromefthyl-l-(Z,G dif uorob

no[ 2, 3-dl pyrimdin- 10
’ =8 F The simlar

' arrple 18 by usi ng the
N-(4(1(26d|f| ro§ ((2-

met hoxyet hyI)(net no) met hyl ) - 3- ?6 meNnoxy-Q% pyridazinyl)-2,4 15

di oxo- 1, 2, 3, 4- prty ahydigot hi eno[ 2, 3-dl pyri mjdi n- &yl ) phenyl )-N - net hoxyurea
(1.34 g, 2 rrrml) gave the title conpound (888.5 g, 71 % as pale yellow
powders. | H NWVR(CDCI3) 5 3.83 (3H, s), 4.19 nNS), 4.7-4.9 (2H, brm,
5.3.5.45 (2H, m, 6.93 (2H, t, J = 8.0 Hz), 1H, d, J = 9.0 Hz), 7.16
(1H, s), 7.2-

6-yl )phenyl) N - met hoxyu
reacti on as descri bed |

The similar reaction as described in Example 4 by using the
compound (800 mg, 1.24 mmol) obtained in Reference Example 25 and 2-
bromoethylethylether (207 mg, 1.49 mmol) gave the title compound (407
5 mg, 58 %) as white solids.
1H NMR (CDCls) § 2.13 (3H, s), 2.64 (2H, t, J=5.7 Hz), 3.27(3H, s), 3.41
(2H, t, J= 5.6 Hz), 3.82 (3H, s), 3.84 (3H, s), 5.36 (2H, s), 6.92 CH, t, J=
8.1 Hz), 7.01 (2H, d, J=8.7 Hz), 7.11 81H, s), 7.19 (2H, d, J= 8.7 Ha),
7.26-7.33 (3H, m), 7.53-7.70 (5H, m).
10 mp 181-184°C
Reference Example 41

Production of 1-amino-2-methyl-2-propanol

OH
To a suspension of lithium aluminum hydride (2.85 g, 75 mmol) in

15 diethylether (120 ml) was dropwise added a solution of acetone

cyanhydrin (4.73 g, 50 mmol) in diethylether (30 ml) under ice cooling.

The reaction liquid was stirred at room temperature for 4 hours. To the

reaction liquid were dropwise added water (2.85 ml), 1N sodium

hydroxide (2.85 ml) and water (8.55 ml), successively. Insoluble matters
20 are filtered off, and the filtrate was concentrated to give the title

compound (1.32 g, 30 %) as colorless oily substance.



20 7.4 (111, m, 7.42(1H, d, J = 9.0 Hz), 7.52(2H, d, J = 8.6 Hz), 7.62
(211, d, J =8.6 Hz), 7.69 (1H, s). Reference Exanple 51 Production of
N-(4-(1-(2,6-difluorobenzyl)-3-(4-hydroxycycl ohexyl) - 5-

((met hyl am no) net hyl ) - 2, 4-di oxo-1, 2, 3, 4-t et rahydr ot hi eno[ 2, 3- 25

dl pyri mdin-6-yl)phenyl)-N -methoxyurea 148, 5b 0" No/ HF{f NN ~ 5 N-O
"sCOOF\ / F The simlar reaction as described in Reference Exanple 14 by

ing th . A 2.54, mml ined yn Exanple 69 d i bed
'5tey gave tne HAERGHEN & 17 BH,Y. SeRIEE 8L "o orTees. 5 crystale. 1
H NVR(CDCL) 8: -1 2.0-2.2 (2H, n), 2.40 (311, s), 2.5-2.75
(211,(rr), é 77 %fkcg)ﬁxg;“‘}l%u% (111, gr) 3@82 (3H, g), 4. 3?5.1 (111, m,

5.30 (2H s), Pro@Qctiéidof tertrtyR3cethioxy-2(2-ditheBylp2bhpoxy)dinde@iy1§ildde d, J =
8-4 Hz), 7.54 (2H, d, J = 8.4 Hz), 7.61 (1H, s). 10 Reference Exanple 52

Production of N (4-(1\(2, 6-difluorobenzyl)-3-(2-hydroxypropyl)-5-
((met hyl am no) ”I‘BSO%'\%}UP@XO- 1, 2,3,4-tetrahydrothieno[2,3 dlp
yrimdi n-6-yl)phenyl™-N et hoxyurea €0,0 0"3 NNO "6COO0Op\ / F
>  To a solution of 3-{[tert-butyl(dimethyl)silylloxy}-2,2-
dimethylpropan-1-ol (Registry No. 117932-70-4) (2.18 g, 10 mmol) in THF
(30 ml) were added triethylamine (1.67 ml, 12 mmol) and
methanesulfonyl chloride (0.85 ml, 11 mmol) under ice cooling. The
reaction liquid was stirred at room temperature for 30 minutes, and to
10 the reaction liquid was added an aqueous solution of sodium bicarbonate.
The mixture was extracted with ethyl acetate. The organic layer was
‘washed with brine, dried over anhydrous magnesium sulfate and
concentrated under reduced pressure to give the title compound (2.98 g,
quant.) as colorless oily substance.
15 1H-NMR(CDCls) &: 0.04 (6H, s), 0.89 (9H, s), 0.93 (6H, s), 2.98 (3H, s),
3.34 (9H, s), 4.00 (2H, s).
Reference Example 43
Production of 2-(3-{[tert-butyl(dimethyl)silylloxy}-2,2-dimethylpropyl-
1H-isoindol-1,3(2H)-dione
0

20 TBSO%N

0
To a solution of compound (2.96 g, 10 mmol) obtained in Reference
Example 42 in DMF (10 ml) was added potassium phthalimide (1.85 g, 10
mmol). The reaction liquid was stirred at 140 °C for 30 hours, and water
was added. The mixture was extracted with ethyl acetate. The organic
25 layer was washed with brine, dried over anhydrous magnesium sulfate
and concentrated under reduced pressure. The residue was purified by

silica gel column chromatography (eluent;ethyl acetate/hexane=1/10) to



15 The simlar reaction as described in Reference Exanple 14 by wusing the
conpound (360 ngy, 0.554 mmvl) obtained in Exanple 72 described | ater gave
the title conmpound (281 ng, 91 %9 as white powders. 1 H NMR(CDC13) 6= 1.29
(3H, d, J = 6.0 Hz), 2.39 (311, 5s), 3.80 (211, s), 3.82 (3H, s), 4.1-4.25
(311, m, 5.34 (211, s), 6.91 (211, t, 1-4§ 2 Hz), 7.25-7.35 20 (211, m,

7.40 (2H, d, J 8.6 Hz), 7.56 (2H, d, J = 6 Hz), 7.63 (111, A Reference
Exanpl e 53 Pr odu

N-(4- (1- (2, 6- Ve b MW?OQD%ZW& $0,%) asmale yellgp,eily substance.

5-((nmet hyl am r@%m d t :
dl E)§/ri m éi n-6-yl)p enﬂ?éh%rr%mgg%r%gg@ 4 (ggﬁ’y‘gg%tﬁb}ﬁ@% éé&gz%’lg)’p \ /| F
The simlar rP&GIII(QH 8%, 65T €2H| m)Refaewr(eﬁ meanpl e 14 by using the

conpound (310 ng, O. 467 mol ) obtained in Exanple 73 described | ater gave

the title confdeierencesExampl®d4o) as white powders. 1 H NVR(CDO's) 5: 1.28
611, s 2.3 11,. s 80 82 3H 8.(1H, brs 4,26
EZH, s)) 23 8?‘%1% )‘gé é«%dl%‘ethép "ﬂz‘édffa'ég’n‘%em m | R

(2H, d, J = .56 (2H d J =8.6 Hz), 7. 63 (1H, s). Reference
Exarrple 54 10 odu I on
N-(4(1(26d i) 3-(6- net hoxy- 3- pyri dazi nyl ) -5-

((met hyl am no) net hyl ) - 2, 4-di oxo-1, 2, 3, 4-t et rahydr ot hi eno[ 2, 3-
d] pyr i mi di n-6-yl ) phemyixtads ofmirﬁ'@éﬁmﬂ ¢R365 ¢, 4N frmél) lobtibhed iN RéfekrebdN N-i S

N~ O
Example 43, concentrated hydrochloric acid (10 ml), acetic acid (7 ml) and
water (10 m]) was refluxed for 24 hours. The reaction liquid was

10 concentrated and water was added. The precipitated phthalic acid was
filtered off and filtrate was concentrated. The residue was recrystallized
from ethyl acetate to give the title compound (257.2 mg, 46 %) as pale
purple crystals.
1H-NMR(CDCls+ CDsOD) 6: 2.91 (2H, brs), 3.38 (6H, brs), 3.52 (2H, brs).

15

Reference Example 45
Production of [1-({[tert-
butyl(dimethyl)silyljoxy}methylcyclopropyllmethanol

TBSO\X/OH

To a solution of lithium aluminum hydride (9.34 g, 246 mmol) in
20 THF (150 ml) was dropwise added a solution of dimethylcyclopropane-
1,1-dicarboxylate (25.95 g, 164.1 mmol) in THF (150 mlD under ice
cooling. The solution was stirred at 0 °C for 2 hours, and to the solution
were slowly added water (9.5 ml), 15 % aqueous solution of NaOH (9.5
ml) and water (30 ml), successively. Insoluble matters were filtered off,
25 and the filtrate was concentrated to give cyclopropane-1,1-
dimethylmethanol as colorless oily substance.
To a solution of the above oily substance in 1,2-dimethoxyethane
(150 ml) was added sodium hydride (60 % oil, 6.56 g, 164 mmol), and the

mixture was stirred at room temperature for 1 hour. To the reaction



HCOOF/ F The simlar reaction as described in Reference Exanple 14 by
15 using the conpound (320 ng, 0.457 mmol) obtained in Exanple 77 descri bed
| ater gave the title conpound (138 ng, 50 %9 as white powders. 1

H NWR(CDCIs) : 2.34 (3H, s), 3.77 (211, s), 3.82 (3H, s), 4.19 (311, s),
5.35 (2H, s), 6.92 (2H, t, J = 8.0 Hz), 7144 (1H, t, J = 9.2 Hz), 7.25-7.5
(5H, m, 7.57 (211, d, J = 8.6 Hz), 7.64 (1H, s). 20 Reference Exanple 55

E’L‘)ﬂ.‘gfhgicpﬁznﬁﬁié@*v% s ol i@@%@?ﬁ%é&%%?%&%ﬂ%@%. 6.
yl ] phenyl} - N (240eEhosy wimel)in0l,2!dinidthbkyetGtne (P0OGNID, aid €he piixkhid wis\ N

F The simlar reaction as described in Reference Exarrpl e 26 by usi ng the
conmpound (130 mred axg'gomrtﬂn)p@tatturmewen nighdf e Thiecreaction disivad Masipearedbed

| at d t ' 0.96 .5 92 th
Lt e compoundnid Fatepgnd itipcted Tutte el Apetates The (rRAREIBIERS 48
2.14 (6115

602 (211 © ‘3&9. ggﬁﬁ@"? Sajiqté ndSooncpntihted bhdlep kedycefrdlite, )
7.51 (211, d, Theré&idublzyas ﬁuﬁﬁe(ﬂﬂylsﬂldagél col¥mn dimomatograhyH, s). 10

Ref erence Exanpl e 56 Production o

N-{ 4- [ 1- (2, 6- deluensresheh zwtﬁtwh@sanﬁwdﬁyw} taigiverthe-tjtle compound (28.19
31 gy(rj: (r)nxgi-ﬁ g% ,{é)%gdl nff%x WW% s , 4-tetrahydrot hi eno[ 2, 3-
1H-NMR(CDCls) 5: 0.07 (6H, s), 0.45-0.54 (4H, m), 0.91 (9H, s), 2.35 (1H,
10 brs), 3.56 (2H, s), 3.61 (2H, s).
IR(neat) 3361, 2953, 2856, 1466, 1254, 1088, 1030, 837, 777cm'1.
Reference Example 46
Production of tert-butyl{[1-
(ethoxymethyl)cyclopropyllmethoxy}dimethylsilane

Lo TBSO\X/OMS

The similar reaction as described in Reference Example 42 by

using the compound (4.33 g, 20 mmol) obtained in Reference Example 45

gave the title compound (5.71 g, 97 %) as colorless oily substance.

1H-NMR(CDCls) §: 0.05 (6H, s), 0.55-0.65 (4H, m), 0.89 (9H, s), 3.01 (3H,
20 9),352(2H, 5), 4.17 2H, s).

Reference Example 47

Production of 2-{[1-({[tert-

butyl(dimethyDsilylloxy}methyl)cyclopropyllmethyl}- 1H-isoindol-1,3(2H)-

dione

0
23 TBSO\X/Nw
o

The similar reaction as described in Reference Example 43 by

using the compound (5.71 g, 19.39 mmol) obtained in Reference Example



ry O/ I 0OCH \ wy NN N--(~- 5NO FI,GCOO\ / F 15 The sim |l ar

reaction as described in Reference Exanple 26 by wusing the conpound (110
ng, 0.175 mol) obtained in Reference Exanple 50 and pyrrolidine (124 ny,
1.75 mmol) gave the title compound (68.1 ngy, 60 % as colorless crystals.
HNWR(CDA's) 51 1.5-1.7 (4H m, 2.35-2.54(4Ll1, m, 3.82 (3H s), 3.89 20
(2H, brs), 4.18 (3H, s), 5.34 (211, brs), 6.92 (2H, t, J =8.8 Hz), 7.12

(2H, d J = 0. 74;],(1H 7.5-7.6

(3H m, 7. 63 46 gdveshé G4 coRpbBRS D et I 0#9’38%‘?4%“'8?'@"09
N-{4-E1-(2,6 3
(rrérphol '(n 4- y|hm9 hy| @@9@2{.&)) 0(>)<<Q3)6r1(%gI %9?%:? gﬁz(%rot |eno?g .79 @H, m),

dl pyri m di n- 6- lﬁm«ﬁnyé)} 3/83- (281, x3 4@ H, ®, ’N65>’H75 (2H, @i), 3.80-7.90 (2H N
N-C- Nk-O H3C-OO0 F/ F The S|mlar reacti on as descrlbed i n Reference

Exanpl e 26 by m)si ng the conpound (110 ng, 0.175 nmol) obtained in Reference

Exanpl e 5@ and hol 52 1.75 mmol ) gave the title conmpound (78.0
ng, 67 % as c&errg(ﬁ%&%%é&@g
Production of 1-[1-({[tert-

butyl(dimethyDsilylloxy}methylcyclopropyllmethanamine

TBSO\X/NHZ

To a solution of compound (2.0 g, 5.79 mmol) obtained in Reference

10 Example 47 in ethanol (20 ml) was added hydrazine monohydrate (0.42
ml, 8.68 mmol) and the mixture was refluxed for 2 hours. Insoluble
matters were filtered off and the filtrate was concentrated. The residue
was distributed between ethyl acetate and aqueous solution of 1N-sodium
hydroxide, and extracted with ethyl acetate. The organic layer was

15 washed with brine, dried over magnesium sulfate and concentrated to
give the title compound (1.15 g, 92 %) as pale yellow oily substance.
1H-NMR(CDCls) &: 0.0-0.1 (6H, m), 0.3-0.4 (4H, m), 0.85 (9H, s), 2.61 (2H,
s), 3.49 (2H, s).
Reference Example 49

20 Production of N-(4- (5-chloromethyl-1-(2,6-difluorobenzyD-1,2,3,4-
tetrahydro-2,4-dioxo-3-(6-methoxy-3-pyridinyl)thieno[2,3-dlpyrimidin-6-
yDphenyl)-N’-methoxyurea |

cl 0 /G/O\
) N N
—< >—: ]
N*{q S NAO
—0 o F
e

The similar reaction as described in Reference Example 18 by
25 using the N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(6-methoxy-3-pyridinyl)-2,4-
dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-



10 1 H-NVR(CDCb) 8: 2.35-2.5 (4H, n), 3.5-3.65 (4H, m), 3.76 (2H, s), 3.83
(3H, s), 4.19 (3H, s), 5.35 (2H, s), 6.93 (2H, t, J = 8.0 Hz), 7.1-7.2 (2H,
m, 7.2-7.3 (1H, m, 7.40 (1H, d, J = 9.0 Hz), 7.5-7.7 (5H, m. Reference

Exanpl e 58 Production of

N (4-(5-((benzyl (2- nmet hoxyet hyI yam no)methyl)-1-(2,6- 15

di f1 uor obenzyl ) - 3- (6- met hoxy- 3- pyri dazi ny}472, 4-di oxo- 1, 2, 3, 4-

t et rahydrot hi eno[2, 3-d)pyrim(bn-6- yI)phenyI) N - rrethoxyurea HC Ol O N
O CH yy{{ N thethdxyuiea KB 3Nmg) 0.07¢-mmolFgavd the fille compdund f(4hitmmgn as
described in Refer nce S;F@g) e,26 by wusing the compound (120 ng, 0.191
mol ) obt ai ned4ant e‘ﬁa?’ OWAeT8anpl e 50 and

N- benzyl - N- ( 2-;t a it

conpound (105. ?W%Dmmﬁg ﬁé% er J(Sﬁﬁ%%%&ﬁﬁ?éﬁf(%}} %2H t, J
= 6.2 Hz), 3. 48818t a)J-—39©4HQ)2|694(2H mamm |7121)3(1316§) 128785 3,83
(3H, s), 4.03 (2H, s, 420é H, Hz)) 82
H), 7.1-7. 25 (1Bmh7.57.068H, 69, Mﬂ (ZH,,d 71:4@ 'BGGJ(IH;SQ 811!=&)l5 7.
(2H, d, J =8 Eg-qz 7.64 (1H, s), 7.75 (2H, d, J = 8.7 Hz). EIerrentaI
nalysis Cs 7 2 NN 06 S 1.0H2 O5 Cal Cd.: C, 58.34; H 4.90; N,

a (LE, ;)

12.87. Found 8, N, 12.56. Reference Exanple 59 Production

of N-(4-(1- (21)6‘98 ﬁ%eoro%ﬁﬁzy? 5. (((2-

net hoxyet hyl )a?noﬁa):ﬁehwllx)@ﬁ@hmmwmmm difluenobpnZyB-102,8xp- 10 1, 2,

3, 4-tetrahydrothi eno[ 2, 3-d] pyrimdin-6-yl)phenyl)-N -nmethoxyurea H, C
tetrahydro-2,4-dioxo-3-(6-methoxy-3-pyridazinyl)thieno[2,3-dJpyrimidin-

10 6-yDphenyD-N'-methoxyurea

CI: ) ﬁo\
>N
N"\{\’ S N/go
—O0 o F
e

The similar reaction as described in Reference Example 18 by
using the N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-3-(6-methoxy-3-pyridazinyl)-2,4-

15 dioxo-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N*-
methoxyurea (1.34 g, 2 mmol) gave the title compound (888.5 mg, 71 %)
as pale yellow powders.
1H-NMR(CDCls) §: 3.83 (3H, s), 4.19 (3H, s), 4.7-4.9 (2H, brm), 5.3-5.45
(2H, m), 6.93 (2H, t, J = 8.0 Hz), 7.14 (1H, d, J = 9.0 Hz), 7.16 (1H, s), 7.2

20 7.4(1H, m), 7.42(1H, d, J = 9.0 Hz), 7.52(2H, d, J = 8.6 Hz), 7.62 @H, d, J
= 8.6 Hz), 7.69 (1H, s).

Reference Example 51
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(4-hydroxycyclohexyl)-5-
((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol2,3-

25 dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



OO HNOI ¢cH yH- N/ V' I NA\NN N~ SN~-OHCOOF/ F The simlar
reaction as described in Reference Exanple 14 by wusing the conpound (400
ng, 0.538 mmol) obtained in Reference Exanple 58 gave the title conpound
(215 9 mg, 61 %9 as colorless 15 crystals. | HNWR(CDCls) 5: 2.72 (2H, t, J
= 5.6 Hz), 3.28 (3H, s), 3.40 (2H, t, J = 5.6 Hz), 3.82(3H, s), 3.86 (2H,
), 4.19 (3H, s), 5.35 (2H, brs), 6.92 (2H48, J = 8.4 Hz), 7.14 (2H, d, J
9.0 Hz), 7.25-7.35 (1H m, 7.39 (2H, d, J =9.0 Hz), 7.43 (2H, d, J =
.8 Hz), 7.56 (2H, d, J = 8.& Hz), 7.641tn s). 20 El enental analysis Cs o
2 9 F2' N7 06 S 0.5H2 O ,gafe -E@wH 4.56; N, 14.80. Found: C,
4.62; H 4.39; N, 14.62. /% it uction of

(4-(1-(2,6-difluorobenz (3t hy roxypropyl) 5- (((2 25

t hoxyet hyl ) 6net hy , e di oxo-1, 2, 3,4- tetrahydrothienof 2,

3- d]pyrlmdln 6H=91'5’pheﬁyl) N - hoxyur ea 153 H,C, OO HHH,C N 'CH
5ai HCGCGOOF

(7]

T 00 I

a1

Pg F

The similar reaction as described in Reference Example 14 by
using the compound (1.75 g, 2.54 mmol) obtained in Example 69
described later gave the title compound (1.60 g, quant.) as colorless
crystals.
1H-NMR(CDCL) 8: 1.4-1.9 (3H, m), 2.0-2.2 (2H, m), 2.40 3H, s), 2.5-2.75
(2H, m), 3.77 (2H, s), 3.7-3.85 (1H, m), 3.82 (3H, s), 4.9-5.1 (1H, m), 5.30
(2H, s), 6.90 2H, t, J = 8.0 Hz), 7.2-7.35 (2H, m), 7.38 2H, d, J = 8.4 H2),
7.54 (2H, d, J = 8.4 Hz), 7.61 (1H, s).
Reference Example 52
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxypropyl)-5-
((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

Ao
ne /\'/CHa
n—< >_\<\ 48
/N—<o SF N/KO OH

HC—O

10

F

15 The similar reaction as described in Reference Example 14 by

using the compound (360 mg, 0.554 mmol) obtained in Example 72
described later gave the title compound (281 mg, 91 %) as white powders.
1H-NMR(CDCls) §: 1.29 3H, d, J = 6.0 Hz), 2.39 (3H, s), 3.80 (2H, s), 3.82
(3H, s), 4.1-4.25 (3H, m), 5.34 (2H, s), 6.91 @H, t, J = 8.2 Hz), 7.25-7.35
20 (2H,m), 7.40 (2H, d, J = 8.6 Hz), 7.56 (2H, d, J = 8.6 Hz), 7.63 (1H, s).
Reference Example 53
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxy-2-methylpropyl)-
5-((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-



8-F The simlar reaction as described in Exanple 5 by using the conpound
(1.82 g, 3 mmpl) obtained in Reference Exanple 7 and 1- am no- 2- propanol
(0.45 g, 6 mol) gave the title conpound (1.11 g, 60 %9 5 as white powders.
1 HNMR(CDCls) 5: 1.27 (3H, d, J =5.6 Hz), 2.12 (3H, s), 2.64 (2H, t, J =

5.8 Hz), 2.9-3.05 (1H, m, 3.30 (3H, s), 3,45 (2H, d, J = 5.8 Hz), 3.82 (5H,
s), 4.05-4.25 (1H, m, 4.18 (2H, s), 5.34 (2H, s), 6.91 (2H, t, J = 8.2 Hz),
7.2-7.4 (1H, 7.5: 7.6, | 4 63 {1H s). 10 Elenental analysis C2 a
(%3 k> 16 06 Upshisigingd YDRbely) ¥ -Rbshagiuda 5 800 N 1111 Found: G

55.42; H 5.52; N, 10.75. Exanple,62 Production of
N-(4-(1-(2,6-difluorobenzdy-55(((R 15 <H

met hoxyet hyl ) (et hyl ) gm ¥ > 21’-\i(c)r>'€o- 3-(2-oxopropyl)- 1,2,3,4-
t et r ahydr ot hi eno[ 2 43- yL{p nyl)-N -met hoxyurea H3C, 0 /N o
HCCH N'Y H,di- Na sl ution of oxalyl chloride (0.20 g,
1.58 mml) in "§i€hl ofonet hane F ) was dropwi se added a solution of 154
di met hyl sul f oxi de (163 ny, 2.09 y ) in dichloronmethane (2 m) under

cooling at -78C. After stirring 0 m nutes, a solution of the conpound
(308 ng, 0.5 Mol ) obtained in Exanple 61 in dichloronethane (2 m) was ‘
‘rﬂf’p‘é“_ 28 ﬁ;‘g‘f;’ mg;tﬁgggg@g;ggﬁg@n b8 de0&fibed 15 HErbithts Exampte 14 By "€ (O- 40

using the compound (310 mg, 0.467 mmol) obtained in Example 73

described later gave the title compound (241 mg, 90 %) as white powders.
1H-NMR(CDCls) 8: 1.28 (6H, s), 2.38 (3H, s), 3.80 (2H, s), 3.82 (3H, s),
3.88 (1H, brs), 4.26 (2H, s), 5.37 (2H, s), 6.91 (H, t, J = 8.1 Hz), 7.25-7.35
(2H, m), 7.40 (2H, d, J = 8.6 Hz), 7.56 (2H, d, J = 8.6 Hz), 7.63 (1H, s).
Reference Example 54

10 Production of N-(4-(1-(2,6-difluorobenzyl)-3-(6-methoxy-3-pyridazinyl)-5-
((methylamino)methyl)-2,4-dioxo-1,2,3,4-tetrahydrothienol2,3-
dlpyrimidin-6-yDphenyl)-N-methoxyurea

H oy
_N 0 f\l( CH,
H,C
~ N
N—< >_:/ || /L N

H

s
,N'—< N o

F

H,C~0 o

F

The similar reaction as described in Reference Example 14 by
15 using the compound (320 mg, 0.457 mmol) obtained in Example 77
described later gave the title compound (138 mg, 50 %) as white powders.
1H-NMR(CDCls) §: 2.34 (3H, s), 3.77 (2H, s), 3.82 (3H, s), 4.19 3H, ),
5.35 (2H, s), 6.92 (2H, t, J = 8.0 Hz), 7.14 (1H, t, J = 9.2 Hz), 7.25-7.5 (5H,
m), 7.57 (2H, d, J = 8.6 Hz), 7.64 (1H, s).
Reference Example 55
Production of N-{4-[1-(2,6-difluorobenzyl)-5-[(dimethylamino)methyl]-3-
(4-methoxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-

20

yllphenyl}-N'-methoxyurea



the m xture was stirred at O Cfor 2 hours. To the m xture was added an
aqueous solution of ammniumchloride at 0 C, and the m xture was extracted
with ethyl acetate. The organic | ayer was washed with brine, dried over
anhydr ous magnesi um sul fate, and concentrated with under 10 reduced
pressure. The residue was purified by NH-silica gel (Produced by Fuji
Silysia Chemcal Ltd.) colum chronat ogrééﬁy (eluent;ethyl acetate), and

t he obtai ned powders was washed with diisopropyl ether and hexane to give
the title conmpound (40.7 rrg<:H,13 % as pale yel l ow powders. 15 1 H NVR(CDCh)
5: 2.13 (3H, s), 2.27 (3H, & EHEHn), 3.29 (3H, s), 3.4-3.5
(2H, m, 382(5H ,4*8"8 (2H' s), 6.91 (2H, t, J = 8.0

Hz), 7.2-7.35 (: 7 Exanpl e 63 Production of

N-(4- (1- (2, 6- &FF | dbr obe « /@msthyl 2-oxobutyl )-5- 20

(((2-met hoxyet hyl ) (et hyl )am no) el hyP) - 2, 4- di oxo-1, 2, 3, 4-

t et rahydrot hi eno[ 2, 3-dl pyri m di n-§-ylf) phenyl)-N -nethoxyurea H C 0 N O cl

H- Hc v H NCH NOH,C—OF F The simlar reaction as described in
Exanpl e 5 by using the conpound ng, 0.5 mmol) obtained in Reference
Exanple 7 and 3, 3- 25 di net hyl - 2- oxobut yl am ne hydrochloride (U S. P

6, 096, 688 152 h I d (195.7 60 ¢ I
yel I ow crils'g al s. ng,ghe Sﬂﬁﬁ-%\l R t?g gg&l&;@nﬁ e}gncg Zmllggﬂ 63173’/?2 2; E)ZZiHe
t ?15% tﬁg)coﬁﬁp 5(1)(13% g, 6292 Amol) obeuifledih Refefhce?H S). 3.82

( ’3H s) 5. 04‘?l

Example 19 described later and a solution of dimethylamine in THF (0.96
> ml, 1.92 mmol) gave the title compound (43.4 mg, 36 %) as colorless

crystals.

1H-NMR(CDCls) 8: 2.14 (6H, s), 3.70 (2H, s), 3.82 (3H, s), 3.83 3H, s),

5.36 (2H, s), 6.92 (2H, t, J = 7.8 Hz2), 7.01 (1H, d, J = 8.7 Hz), 7.1-7.35

(4H,m), 7.51 (2H, d, J = 8.7 Hz), 7.56 (2H, d, J = 8.7 Hz), 7.63 (1H, s).

Reference Example 56

Production of N-{4-[1-(2,6-difluorobenzyl)-3-(6-methoxypyridazin-3-yl)-

2,4-dioxo-5-(pyrrolidin-1-ylmethyl)-1,2,3,4-tetrahydrothienof2,3-

dlpyrimidin-6-yllphenyl}-N’-methoxyurea

O« o - | ®~cn
N \N’N
% ALK
H
N s N o
F

15 The similar reaction as described in Reference Example 26 by

10

using the compound (110 mg, 0.175 mmol) obtained in Reference
Example 50 and pyrrolidine (124 mg, 1.75 mmol) gave the title compound
(68.1 mg, 60 %) as colorless crystals.
1H-NMR(CDCls) 8 1.5-1.7 (4H, m), 2.835-2.5 (4H, m), 3.82 (3H, s), 3.89

20 (2H, brs), 4.18 (3H, s), 5.34 (2H, brs), 6.92 (2H, t, J = 8.8 Hz), 7.12 (2H, 4,
J=9.2 Hz), 7.2-7.35 (2H, m), 7.41 (1H, d, J = 9.2 Hz), 7.5-7.6 (3H, m),
7.64 (1H, s).



5.33 (2H, s), 6.91 (2H, t, J = 8.2 Hz), 7.14 (1H;s), 7.2-7.3 (1H, m),
7.5-7.6 (4H, m, 7.61 (1H, s). Elenental analysis Cs 2 H3 F2 Ns O S
Calcd.: C, 58.43; H 5.67; N, 10.65. Found: C, 58.15; H, 5.71; N, 10.42.
Exanpl e 64 Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2 10

met hoxyet hyl ) (et hyl ) am no) net hyl ) - 2, 4-di X -3-(2,2,2-trifluoroethyl)-
1,2,3,4-tet rahydrot hi eno[ 2, 3-d) pyri m di n-6-yl ) phenyl )-N -nmet hoxyurea Nc~o0
NC HH N | SquEH,C- F 8-F The simlar reaction as described in
Exanpl e 5 by u@? GeR E‘E'ng% hd (303 my, 0.5 nmol) obtained in Reference

Exanpl e 7 and . Q- LorNy f [ ' .90k ] { title
conpound (52. lel%d%ma?é #{Na{gqgo Plﬁs‘g@é’rﬂgg%’%?%“ﬁtﬁ@%@% élgl) (3H,
s), 2.65 (2H, Gmori)hohﬁ mynﬁ)ethﬁ)@u a0 82,33 hrallyBotidend(236. 0 1), 382
(5H, s), 4.75-4.85 (2H, 6.92 (2H, J .2 Hz), 7.13
(1H s), 7.2-7.dpyrimiding6- ylﬂpbenyl} (mlewhmgyureaaz (1H, s). 20 El enent al
analysis C2 a H2 8 Fs Na G S 1.0H2 0 Calcd.: C, 50.98; H 4.58; N, 10.62.
Found: C, 51.14; H, 4. , 10.34. Exgnple 65 Production of
I\I—(4(1(26d|fluorobeh\y ®- hynpxye8, 3 25

dlrrethylbutyl) 5(((2- £ IEhyl)amno)m&*thyl) 2, 4-di oxo 156

1,2,3 4-tet rahydrq;_& - n %I m di n- 6-yl ) phenyl ) - N - net hoxyur ea

)
H,C—O F
F

The similar reaction as described in Reference Example 26 by

3
7

using the compound (110 mg, 0.175 mmol) obtained in Reference
Example 50 and morpholine (152 mg, 1.75 mmol) gave the title compound
(78.0 mg, 67 %) as colorless crystals.

10 1H-NMR(CDCls) &: 2.35-2.5 (4H, m), 3.5-3.65 (4H, m), 3.76 (2H, s), 3.83
(3H, s), 4.19 (3H, s), 5.35 (2H, s), 6.93 (2H, t, J = 8.0 Hz), 7.1-7.2 (2H, m),
7.2-7.3 (1H, m), 7.40 (1H, d, J = 9.0 Hz), 7.5-7.7 (5H, m).
Reference Example 58
Production of N-(4-(5-((benzyl(2-methoxyethyl)amino)methyl)-1-(2,6-

15 difluorobenzyl)-3-(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno{2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

The similar reaction as described in Reference Example 26 by
using the compound (120 mg, 0.191 mmol) obtained in Reference
20 Example 50 and N-benzyl-N-(2-methoxyethyl)amine (316 mg, 1.91 mmo))
gave the title compound (105.1 mg, 74 %) as white powders.
1H-NMR(CDCl) 6: 2.67 (2H, t, J = 6.2 Hz), 3.18 (3H, s), 3.34 CH, t,J =



OliaC HOCH 1I,. CN HLIJJ~ - 5 10 HNC-O p\/_F To a m xed sol uti on of
conpound (120 ngy, 0.182 mml) obtained in Exanple 63 in nethanol (6 m) and
THE (4 m) was added sodium 5 borohydride (6.9 ng, 0.182 mmol) under ice
cooling. The reaction liquid was stirred at roomtenperature for 1.5 hours
and concentrated under reduced pressure. 1B residue was distributed

bet ween water and ethyl acetate, and the organic |ayer was extracted. The

extract vas waghetly) W 68 (b, 15 o 85 SH 9/ 0SUMIPUSARSITER) BTABIAR) AN

concentrated 1 rore essuré. e residde was purr
NHsilica gel 6(92 @Hcged Hg. zFHzD i1ty 25 46 Hh aw), Ta5-7135 (2H.omdM40 (1H, d,J

chromat ography (elu nt et acetate and recrystallized frometh
acetate and dFl-A\H {]?é‘lgi\é—taq%)ﬁl)t V@%&ﬂmﬁina7 EH;, dygl =@87 Z)as

Lorl Is. 15 1 H N 4 2. 12 (3H, 2 64
?gHort,ess Cryﬁ?&)%né@@lyflfﬁ7%ﬁ§6%§¢z}(ﬁ§@1 (3H, s)( 3.4(53)(211, d,
3 =6.0 Hg 3.75-3.9 (2H 1), 4. 05-4.2
(1H M, Dy 4(%%"3"( 9(%%34%%%?%4&%’17 S), 6. 91 (2H,(t, gt He). 7.14
(1Hs). 727 Faubdle, BT ABGN(4356,m. 761 (11 o) 20 # cmental

anal ysis C3 2 Hs s S Calcd.: C 57.94; H 5.99; N, 10.56.
Found: C, 57. SR;ef&iﬁnﬁeExampleﬁB 43. Exanpl e 66 Production of

S ({5 met howyErRtarob i ik (grbthgrapomaia el °0) 5, 2
tetrahydrothi eﬂfgtﬁoﬁi&hgb%g)xﬂéﬁlﬂy'b)@%@fﬂ&q}\b M&b&?ﬂ%%ﬂcﬁ@xo-

10 1,2,3,4-tetrahydrothieno(2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

N i T
n—< s | N/go

The similar reaction as described in Reference Example 14 by
using the compound (400 mg, 0.538 mmol) obtained in Reference
Example 58 gave the title compound (215.9 mg, 61 %) as colorless

15 crystals.
1H-NMR(CDCls) 5: 2.72 2H, t, J = 5.6 Hz), 3.28 (3H, s), 3.40 2H, t, J =
5.6 Hz), 3.82(3H, s), 3.86 (2H, s), 4.19 (3H, s), 5.35 (2H, brs), 6.92 (2H, t, J
=8.4 Hz), 7.14 (H, d, J = 9.0 Hz), 7.25-7.35 (1H, m), 7.39 @H, d,  =9.0
Hz), 7.43 2H, d, J = 8.8 Hz), 7.56 (2H, d, J = 8.8 Hz), 7.64 (1H, s).
20 Flemental analysis CsoHz9 F2 N7 OsS « 0.5Hz 0
Calced.: C, 54.38; H, 4.56; N, 14.80.
Found: C, 54.62; H, 4.39; N, 14.62.
Example 61
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxypropyl)-5-(((2-
25 methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea



HCOO HCO CHh ~CHAaF1lg~~~~Np~-506 NO HCOOF\ / F The
simlar reaction as described in Exanple 5 by using the conpound (303 ny,
0.5 mmol ) obtained in Reference Exanple 7 and conpound (89 ng, 1 mmol)
obtained in Reference Exanple 41 gave the 5 title conmpound (133.9 ng, 42 %
as colorless crystals. 1 H NVR(CDCh) 5: 1lg§ (6H s), 2.3 (3H, s), 2.64 (2H,
t, J =58 H), 3.30 (3H, s), 3.45 (2H, t, 5.8 Hz) 3.82 (5H, s), 3.99
(1H, s), 4.25 (2H, s),,.5.36 (2H, s), 6.91 (2H t, J 8.2 Hz), 7.12 (1H,s),
7.2-7.4 (1H m, 7.5- 7H6‘o(4H rr) 7.61 (1H, s). 10 EIerrentaI analysis Cs o
Hs b F2 Ns O S 0.1H2 O lcd.: C, 56.88; H 5.60; N, 11.06. Found: C
56.65; H, 5.54; N, 10.85. arrple67 Production of

N-[4-(1-(2, 6- dlfluorobenz;yé') 3 (3 ydroxy 2,2 15

di et hyl propyl )-5-{[ (Z-ng

Sty Yo §) ami no] met hyl } - 2, 4- di oxo- 1,2,

3, 4-t et rahydr ot hi erﬂo[ % d] pyT mldi‘r%g@ L) phenyl ] - N -net hoxyurea 0 H ¢ M H
I NI CHH CH N\, he sim | ar reaction as described in
Exanpl e 5 by u§=Fn‘@ the conpounéd (393 nmg, 0.5 mmol) obtained in Reference

Exampl e 7 and
F

The similar reaction as described in Example 5 by using the
compound (1.82 g, 3 mmol) obtained in Reference Example 7 and 1-
amino-2-propanol (0.45 g, 6 mmol) gave the title compound (1.11 g, 60 %)
as white powders.
1H-NMR(CDCls) 8: 1.27 (38H, d, J = 5.6 Hz), 2.12 (3H, s), 2.64 @H, t, J =
5.8 Hz), 2.9-3.05 (1H, m), 3.30 (3H, s), 3.45 (2H, d, J = 5.8 Hz), 3.82 (5H,
s), 4.05-4.25 (1H, m), 4.18 (2H, s), 5.34 (2H, s), 6.91 (2H, t, J = 8.2 Ha),
7.2-7.4 (1H, m), 7.5-7.6 (3H, m), 7.63 (1H, s).

10 Elemental analysis C2s Hs3 F2Ns O¢ S + 0.7Hz O
Caled.: C, 55.26; H, 5.50; N, 11.11.
Found: C, 55.42; H, 5.52; N, 10.75.
Example 62
Production of N-(4-(1-(2,6-difluorobenzyD-5-(((2-
15 methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-oxopropyD-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyD)-N’-methoxyurea

To a solution of oxalyl chloride (0.20 g, 1.58 mmo)) in
dichloromethane (2 ml) was dropwise added a solution of



20 compound (140 nmg, 1 nmol) obtained in Reference Exanple 44 gave the 158
title conpound (36.8 ng, 11 % as pale yellow crystals. 1 HNWR(CDO s) 5
0.96 (6H, s), 2.13 (3H, s), 2.64 (2H, t, J = 6.2 Hz), 3.13(2H, s), 3.30(3H,
s), 3.45 (2H, t, J =6.2 Hz), 3.82 (5H, s), 3.95- 4.15(2H, brm, 5.1-5.5
(2H, br), 6.91 (2H, t, J =8.2 Hz), 7.14 (I84s), 7.2 5 7.4 (1H m, 7.5-7.6
(4H, m, 7.61 (1H, s). HPLC (220 nn) Purity 90 % (Retention tinme 1.83

m nutes) M ( L[ o i aRM6Ed

N (4 (1o(2. 6 d?nﬁglr)gfgg%fgs#% g_w?(lx%)_g%o B diPid GidRétHdne (2 ml) under
(hydr oxymet hyl opkihgmat op§10. reAftpt stifring e 10 minutes, a solution of the

met hoxyet hyl ) (et hyl ) anmj no) net hyl ) - 2, 4-di oxo-1, 2, 3,4- tetrahydrothieno (2,
3 -d] pyrim di sompopnd{398yme, A5 mmaldebtained inExaeple 61m/H | N CH NGO

\WCFKR/ _F Th i 1Yl 4 ' d | bed i 5,.by ' 15
conpound (602 %@Elﬁ?@%ﬁlﬁ%@ﬁnﬁgags rﬁl@ygsreeg?@ e%i%?gswénﬁ%gwggﬁd (431
ng, 2 molj obigy Mechies, ﬁ?éﬂ%?ﬁﬁjhmwlxﬁl,@kgﬁﬁﬁop%as BRpRPReEddEadhRa.

cyclized form (549.3 ny, 'he above cyclized formwas dissolved in
THE (10 m), artHeamixburs was stirred at 0Z6ufoy 2amenarsi uffio thermibeture widd ddded 1. 7
m, 1.7 mmol) was added. 20 The m xture was_stirred at room tenperature for
20 hours. The B&:@quenys solyden ofammpnivmshieade at Acén ang; the mituze mas

, dth ' I d.. Th i 4 A . hed
W th brine. cr earechILPid R rEtieg ndbe rERniclaer sh warh el B Binihocr

reduced press d’_rﬂﬁ}' AN Ihhi by
Fuji 25 Silysi zl(iﬁ'%ﬁiean%r%al Lt(glé)ascoi%}rm %%r%%@%%?hgﬁfgﬁé ‘é"tﬁ)%ﬁﬁggﬂt ate),

and recry al | redacdd prasstiy/|l TFhetrediduawhspwtifigd diyhNH -silicgi ged (Pheduced e
by Fuji Silysia Chemical Ltd.) column chromatography (eluent;ethyl

acetate), and the obtained powders was washed with diisopropyl ether
and hexane to give the title compound (40.7 mg, 13 %) as pale yellow
powders.
15 1H-NMR(CDCls) 6: 2.13 (3H, s), 2.27 (3H, s), 2.55-2.65 (2H, m), 3.29 (3H,
s), 3.4-3.5 (2H, m), 3.82 (5H, s), 4.88 (2H, s), 5.33 (2H, s), 6.91 2H, t, J =
8.0 Hz), 7.2-7.35 (1H, m), 7.5-7.65 (4H, m).
Example 63
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(3,3-dimethyl-2-oxobutyl)-5-
20 (((2-methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N'-methoxyurea

HCo

H,c’N o] CH’CH,
N ( ) /?II N /\n/kCH,
/H_& SF N/g o *

H,C—O

F

The similar reaction as described in Example 5 by using the
compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and 3,3-
25 dimethyl-2-oxobutylamine hydrochloride (U.S.P 6,096,688) (152 mg, 1
mmol) gave the title compound (195.7 mg, 60 %) as pale yellow crystals.



159 conpound (196.1 ng, 43 % as colorless crystals. 1 H NVR(CDC13) 6: 0.46
(2H, t, J =5.4 Hz), 0.85 (2H, t, J =5.4 Hz), 2.11 (3H, s), 2.64 (2H, t, J
= 6.0 Hz), 3.25(2H, s), 3.31(3H, s), 3.46 (2H, t, J = 6.0 Hz), 3.82 (5H,
s), 3.95.4.15(1H, br), 4.14 (2H, s), 5.37 (2H, s), 6.91 5 (2H, t, J =8.0
Hz), 7.12 (1H,s), 7.2-7.4 (1H, m, 7.54 (485s), 7.61 (1H, s). El enental
analysis Ca 1 Ha s F2 N5 06 S Calcd.: C, 57.84; H, 5.48; N, 10.88. Found:

C, 57.63; H S5136NNIR(EDAD 5: 1E3@(M1es)69 112)(3?1 oguotéP (@M t, J = 5.8 Hz), 3.29
N- (4- (5- ((benzyl (et hyl ) am no) met hyl ) - 1-(2
di f | uor obenzyl 3H; ehmﬁmydyamsﬁzlzaowﬂm:wzmﬂ s), 5.04 (2H, s),

N0 H G 0 oped MG 7 B b1 b WD) 1o 4 (gt & 560y

using 4- (N 15 mgﬁ? ?—ﬂiﬁ_{u?)am nonet hyl )-2-[ N- (2, 6-di fl uor obenzyl ) - N

et hoxycar bonyl am met hoxyur ei do) phenyl ]t hi ophene-3- carboxylic

acid (3.19 g, El@mehtalmhlysﬁr@sﬁiﬁmpmmISJhexanol (1.44 g, 12.5 mol)
gave the title conpound (1. 2 %9 as colorless crystals. | H NVR(CDCh)

5: 135165(@|alc CQSQ&HESG?J—N AP,652. 07 (3H, s), 2.5 20 2.8 (2H m,

3.58 (2H, s), 3.91(2H, s), 4.9-5.1 (1H, m,
5.29 (211, 13"8“93 ?32%11(]5 fg?i”itg?l’é), -7.13 (1H,s), 7.15-7.35 (6H ),
7.53 (2H, d J = r&l@g) 7.61 (1H, s), 7.66 (211, d, J = 8.6 Hz).

El emental anal yS| S Ha 7 F2 N5 06 S - 0.5H2 0 Calcd.: C, 61.09; H, 5.55;

N, 9.89. 25 FPusductfon 6flINAU-(1M(2,6-dflnotdbehzyD-5-(((2-
10 methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2,2,2-trifluoroethyl)-
1,2,3,4-tetrahydrothienol2,3-dlpyrimidin-6-yDphenyD-N"-methoxyurea

Hac\o

\\\

N

(o]
HC” .
N—< S l N/&/o\l<F
F

/
HC—O e}

The similar reaction as described in Example 5 by using the
compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and
15 2,2,2-trifluoroethylamine (99 mg, 1 mmol) gave the title compound (52.9
mg, 16 %) as colorless crystals.
1H-NMR(CDCls) 5: 2.12 (3H, s), 2.65 (2H, t, J = 6.0 Hz), 3.31 (3H, s), 3.45
(2H, d, J = 6.0 Hz), 3.82 (5H, s), 4.75-4.85 (2H, m), 5.36 (2H, s), 6.92 (2H,
t, J = 8.2 Hz), 7.13 (1H,s), 7.2-7.35 (1H, m), 7.55-7.6 (4H, m), 7.62 (1H, s).
20 FElemental analysis Czs H2s Fs N5 Os S * 1.0H2 0
Calcd.: C, 50.98; H, 4.58; N, 10.62.
Found: C, 51.14; H, 4.44; N, 10.34.
Example 65
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxy-3,3-
25 dimethylbutyl)-5-(((2-methoxyethyl) (methyl)amino)methyl)-2,4-dioxo-



Exanple 70 160 Production of
N-[4-(1-(2,6-difluorobenzyl)-3-(4-hydroxycycl ohexyl)-5-{[(2-

met hoxyet hyl ) (met hyCam no] net hyl } - 2, 4- di oxo-1, 2, 3, 4-

t et rahydr ot hi eno[ 2, 3-d] pyri m di n-6-yl ) phenyl ] -N -met hoxyurea H3C, N O |
FH{ N~~/ 1 NN-- SNO HICO OF\/_Fq5he sinilar reaction as
described in Exanple 4 by using the conmpound (300 ng, 0.5 nmol) obtained in

T oo o BTG o Ay S

1216(3Hm)16- (2Hm)2021(2Hm)214 10 (3H, s),
2.5-2.75 (4H, m), 331( s), 3.45 (2H, t, J = 5.8 Hz), 3.65-3.85 (3H,
m, 3.82 (3H, s), 4950 (1H, br) 5.30 (2H, s), 6.90 (2H, t, J = 8.0
Hz), 7.12 (1H, s), 7.25-7.4x(1H ry), 7. 5epzc6 (4H m, 7.60 (1H s).

El emental analysis Ca 2 137 "0.5H20 Calcd.: C, 57.65; H,
5.74; N, 10.50. 15 FoW{ 4;NH, 5 s N 10. 64. Exanple 71
Production of N- {41 (2\-6~di 1)-5-{[(2-

met hoxyet hyl ) Gagg-f/| )8ni no] et hyl };-3 ( 6- et hyl pyr| dazi n-3-yO 2, 4-

di oxo-1, 2, 3, 4-t et rahydr ot hi eno[ ] pyri mdin-6-yl]phenyl}-N- 2 0
met hoxyurea HHLC, OCH H C ¢l NN

To a mixed solution of compound (120 mg, 0.182 mmol) obtained in
Example 63 in methanol (6 ml) and THF (4 ml) was added sodium
5 borohydride (6.9 mg, 0.182 mmol) under ice cooling. The reaction liquid
was stirred at room temperature for 1.5 hours and concentrated under
reduced pressure. The residue was distributed between water and ethyl
acetate, and the organic layer was extracted. The extract was washed
with brine, dried over anhydrous magnesium sulfate and concentrated
10 under reduced pressure. The residue was purified by NH-silica gel
(Produced by Fuji Silysia Chemical Ltd.) column chromatography
(eluent;ethyl acetate), and recrystallized from ethyl acetate and
diethylether to give the title compound (81.1 mg, 68 %) as colorless
crystals.
15 1H-NMR(CDCL) &: 1.04 (9H, ), 2.12 (3H, s), 2.64 (2H, t, J = 6.0 Hz), 2.96
(1H, d, J = 6.0 Hz), 3.31 (3H, s), 3.46 (2H, d, J = 6.0 Hz), 3.5-3.6 (1H, m),
3.82 (3H, s), 3.75-3.9 (2H, m), 4.05-4.2 (1H, m), 4.3-4.45 (1H, m), 5.25
5.45(2H, m), 6.91 2H, t, J = 8.2 Hz), 7.14 (1H,s), 7.2-7.35 (1H, m), 7.5-7.6
(4H, m), 7.61 (1H, s).
20 Elemental analysis Cs2 Hss F2NsOs S - 0.2H2 O
Caled.: C, 57.94; H, 5.99; N, 10.56.
Found: C, 57.89; H, 5.91; N, 10.43.
Example 66
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxy-2-methylpropylD-
25 5-(((2-methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno{2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea



N~- S'AL O HNGOF \ / F The simlar reaction as described in Exanple 5
by using the 161 conpound (303 ng, 0.5 nmol) obtained in Reference Exanpl e
7 and 3- am no-6-met hyl pyridazine (136 ng, 1.25 mmol) gave the title
conmpound (48.3 ng, 15 % as colorless crystals. 1 HNVR(CDCls) 8: 2.13 (3H,
s), 2.61 (2H, t, J =5.8 Hz), 2.79 (3H, s), 73 26 (3H, s), 3.41 (2H, t, J =
5.8 Hz), 3.75-3.85 (2H, m, 3.82 (3H, s), 19755.5. 45 (2H, brm, 6.92 (2H, t,
J =82Hz), 7.18 (1H, s), 7.2-7.7 (8H, m. Exanple 72 Production of

N- (4- (5- ((benzyl (et hyf*fasi no) met hyl ) - 1- (2, 6-

di fl uorobenzyl ) -3-(2-hydr axypropyl)-2, 4-dioxo-1,2, 3, 4 10

t et rahydr ot hi eno[ 2, 3-d] pyri i di n- 6- yI)phenyl) N - nmet hoxyurea N O HC CH HH
prrl N NOOH N - SHj:-la'C F\Q/ Fthe simlar reaction as described in
Exanpl e 5 by using 4-(N
benzyl - N- net hyl am no x% Iuorobenzyl) N-

et hoxycar bonyl am n 5- M =T ha il do)phenyl]th| ophene-3 15 carboxylic
acid (639 ng, doawwl) caand 1-am nro-23propanol (0.19 g, 2.5 mol) gave the
title conpound (409.7 ng, 63 % olorless crystals. i HNVR(CDCb) 5: 1.30
(3H, d, J =6.0 Hz), 2.06 (3H, . (1H, d, J = 5.2 Hz), 3.57 (2H, s),
.82 (3H, s), 3.91 (2H, s), 4.1- (1H, m, 4.20 (2H, s), 5.34 (2H, 5s),
.91 (2H, t, J =8.0 Hz), 7.16 (1H s), 7.2-7.4 (6H, m, 7.54 20 (2H, d, J
8.8 Hz), 7.62 (1I—(,I‘hs)sjmil£’7reeéhbnd,s deseriBed ihiFxample 5 by using the

compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and

1o w

compound (89 mg, 1 mmol) obtained in Reference Example 41 gave the
title compound (133.9 mg, 42 %) as colorless crystals.
1H-NMR(CDCls) §: 1.28 (6H, s), 2.3 (3H, s), 2.64 (2H, t, J = 5.8 Hz), 3.30
(3H, s), 3.45 2H, t, J = 5.8 Hz), 3.82 (5H, s), 3.99 (1H, s), 4.25 (2H, s),
5.36 (2H, s), 6.91 (2H, t, J = 8.2 Hz), 7.12 (1H,s), 7.2-7.4 (1H, m), 7.5-7.6
(4H, m), 7.61 (1H, s).
10 Elemental analysis CsoHss F2 N5 06 S * 0.1H2 O
Caled.: C, 56.88; H, 5.60; N, 11.06.
Found: C, 56.65; H, 5.54; N, 10.85.
Example 67
Production of N-[4-(1-(2,6-difluorobenzyl)-3-(3-hydroxy-2,2-
15 dimethylpropyl)-5-{[(2-methoxyethyl)(methyl)amino]methyl}-2,4-dioxo-
1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl]-N’-methoxyurea

3] 74
i OLT L
H,C —-O/ F

The similar reaction as described in Example 5 by using the

compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and

20 compound (140 mg, 1 mmol) obtained in Reference Example 44 gave the



El emental analysis C 3 H3 3 F2 N5 05 S Calcd.: C 61.00; H 5.12; N,
10.78. Found: C, 60.82; H 5.21; N, 10.68. Exanple 73 25 Production of
N-(4-(5-((benzyl (met hyl )am no)methyl )-1-(2,6 162

di f 1 uorobenzyl ) - 3- (2- hydr oxy- 2- net hyl propyl ) - 2, 4-di oxo-1, 2,3, 4-
tetrahydrothieno [2 , 3-d]pyrimdin-6 yl)phenyl) -N -nmethoxyure a HSC~-N O
CHs N SJ+N~OOH NC-0OF/ F The di98i | ar reaction as described in
Exanple 5 by using the 4-(N- 5

benzyl - N- met hy Lials ¢onipélayd 3628 g 21 66)chsf p aleyellorz yystals.

et hoxycar bonyl am no] -5-[4-(3-nethoxyureido)pheny IIth| hene- 3- carboxylic

oo Ty ey 1 paou e S il (b 2 Haer o once
01 H R o, o) SE30GE )8 5 G (e 6,2 ) B3 46 8] 8805 (3H 9,
az;3 AL ?)1H s])s‘}’nglz;@sgl?%ﬁ%%%yésgl?%ﬁfs i %8'2)%?)21% ()20, 25,2

7.67 (2H, 5d, J74 QI8 xhiz)75E76r(nmm) aned (HHlss)C3 4 H9 s F2 N5 05 S 15
Calcd.: C 61.53: H, N 10.55. Found: C, 61.30: H 5.32: N 10.32.

Exanpl e 74 ProBREE 632Qmm)r1€un(m902% éRetentinn tigen 1:83) manyuteshy dr oxypr opy! ) - 5-
tetranyar ot nf oNep SERTHH A6 B )1 T ohonyi )2 N - et hoxyar ea
Example 68
Production of N-(4-(1-(2,6-difluorobenzyl)-3-((1-
10 (hydroxymethyDcyclopropyl)methyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea

O

The similar reaction as described in Example 5 by using the
15 compound (606 mg, 1 mmol) obtained in Reference Example 7 and
compound (431 mg, 2 mmol) obtained in Reference Example 47 gave the
thienopyrimidine cyclized form (549.3 mg, 72 %). The above cyclized
form was dissolved in THF (10 ml), and a solution of
tetrabutylammoniumfluoride in 1M THF (1.7 ml, 1.7 mmol) was added.

20 The mixture was stirred at room temperature for 20 hours. The reaction
liquid was distributed between water and ethyl acetate, and the organic
layer was extracted. The organic layer was washed with brine, dried
over anhydrous magnesium sulfate and concentrated under reduced
pressure. The residue was purified by NH-silica gel (Produced by Fuji

25

Silysia Chemical Ltd.) column chromatography (eluent;ethyl acetate),
and recrystallized from ethyl acetate and diethylether to give the title



163 NHC-CH H/bI NYBI H5 \\b O F H GO\ F The simlar reaction
as described in Exanple 2 by using the conpound (260 ng, 0.465 nmol)
obtained in Reference Exanple 52 and 2-(2-hydroxyethyl)pyridine (400 ng,
1.63 mml) gave the title conmpound 5 (195 9 nmg, 63 % as colorless
crystals. 1 HNWVR(CDOl s) 5: 1.28 (3H d, 8 Hz) 2.21 (3H, s),
2.75-2.95 (4H, ), 3.0-3.1 (1H, n), 3.82 Eéﬁl 4.1-4.2 (1H, M. 4.17
(2H, s), 5.34 (2H, s),.,6.91 (2H, t J-82Hz) 9571(2H m, 7.14
(1H, s), 7.2- 7wn(nwndrfl%1mg,74%%)(aﬁ¢olmlesszcwt@lw s), 8.43 (111, d, J =

5.0 Hz). 10 E| F H2Q _ £3l :
59.31: H, 5.19: ﬁ%@bi@éng%ﬁﬁ §4 %14{\%%9 §5,@H§} iz ga@gm 1
Pr oducti on of Pl iff ljuo 25)h b- 15
5- ( (et hyl ( 2- (2 pyrl f ﬁ%@phw )amunfo?;yg E5?§H SO B %) 4GP 8P
t et r ahydr ot hi erBJDZ—Iz -3082){(5Hns);i|3r9534y15(ﬂ)1°k|’my 4. Nt (P, bh)ﬁt&'?éﬁHl\ls)\IG $rCl H CH
| H3CO b% H e:
2H, t, J 2 8.0 Hz), 7.12 (1H,s), 7.2-7.4 (1H, m), 7.54 (4H, s), 7.61 (1H, s).

Elemental analysis Ca 1 Has F2 N5 Os S

Caled.: C, 57.84; H, 5.48; N, 10.88.

Found: C, 57.63; H, 5.46; N, 10.86.

Example 69

10 Production of N-(4-(5-((benzyl(methyDamino)methyl)-1-(2,6-
difluorobenzyl)-3-(4-hydroxycyclohexyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]lpyrimidin-6-yDphenyl)-N-methoxyurea

@3/1“ <
H c—o dF

The similar reaction as described in Example 5 by using 4-(N-
15 benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonylaminol-5-[4-(3-methoxyureido)phenyl]thiophene-3-
carboxylic acid (3.19 g, 5 mmol) and trans-4-aminocyclohexanol (1.44 g,
12.5 mmol) gave the title compound (1.80 g, 52 %) as colorless crystals.
1H-NMR(CDCls) §: 1.35-1.65 (3H, m), 1.65-1.8 (2H, m), 2.07 (3H, s), 2.5-
20 2.8(2H, m), 3.58 (2H, s), 3.7-3.9 (1H, m), 3.82 (3H, s), 3.91(2H, s), 4.9-5.1
(1H, m), 5.29 (2H, s), 6.90 (2H, t, J = 7.8 Hz), 7.13 (1H,s), 7.15-7.35 (6H,
m), 7.53 (2H, d, J = 8.6 Hz), 7.61 (1H, s), 7.66 (2H, d, J = 8.6 Hz).
Elemental analysis Cas Ha7Fa N5 Q¢S * 0.5H20
Caled.: C, 61.09; H, 5.55; N, 9.89.
25 Found: C, 61.41; H, 5.65; N, 9.56.
Example 70



164 The simlar reaction as described in Exanple 2 by using the conpound
(220 ng, 0.384 mmol) obtained in Reference Exanple 53 and

2- (2- hydroxyet hyl ) pyridine (800 ng, 3.25 mml) gave the title conpound
(138.2 ng, 53 % as colorless crystals. 5 1 HNVR(CDA 3) 5: 1.26 (6H, s),
2.21 (3H, s), 2.75-2.95 (4H, m, 3.82 (5H;¢s), 3.99 (1H s), 4.24 (2H s),
5.36 (2H, s), 6.91 (2H, t, J =8.2 Hz), 7.0-7.1 (2H, , 7.13 (1H, s),

(%) Bl ement 2 %ﬂgvgé?rg b nlg Pl S ¥y g

Ho 5.38, N 12y34hokpet hgl)( Efl)&iaméime‘th 8- 2%@%%0@?2,3 fxanple 76
Production of N-(4-(1-( di f1 uorobenzyl )-5-

met hoxyet hyl )(nmhhydmthrm))dﬁﬂ,ﬁh&]p)'rﬁnﬂhﬂrﬁayﬁpheﬁ?}]riﬂmalth(y:k))urkaZ 3,4- 15
tetrahydrothl eno[ 2, 3-dl pyri m di n-6-yl)phenyl)-N -nethoxyurea HCO N iNON
N~- SN~"0O H, C—Obpo F The simlar reaction as described in Exanple
5 by using the conpound (303 my, 0.5 Mot obtained in Reference Exanple 7
and am nopyrazine (119 1 | ave the title conpound (35.2 ng, 20
11 % as colorless crnst R(CA 3) 5: 2.13 (3H, s), 2.62 (2H, t, J
= 6.0 Hz), 3.26 (3H_8), J =6.0 H), 3.79 (2H, s), 3.83 (1H,

= s
s), 5.36 (2H, —dD. (2H, t, J = 80.0 Hz), 7.12 (1H, s), 7.2-7.4 (1H m,
7.5-7-65 (5H, , 8.65.8.7 (3H,®EI enental analysis C3 o H2 9 F2 N7 05 S
F

0.1H2 O

The similar reaction as described in Example 4 by using the
compound (300 mg, 0.5 mmol) obtained in Reference Example 51 and 2-
bromoethylmethylether (0.69 g, 5 mmol) gave the title compound (75.1
mg, 23 %) as colorless crystals.
1H-NMR(CDCls) &: 1.2-1.6 (3H, m), 1.6-1.8 (2H, m), 2.0-2.1 (2H, m), 2.14
10 (3H,s),2.5-2.75 (4H, m), 3.31 (3H, s), 3.45 (2H, t, J = 5.8 Hz), 3.65-3.85

(3H, m), 3.82 (3H, s), 4.9-5.05 (1H, br), 5.30 (2H, s), 6.90 (2H, t, J = 8.0
Hz), 7.12 (1H, s), 7.25-7.4 (1H, m), 7.5-7.6 (4H, m), 7.60 (1H, s).
Elemental analysis Csz Hs7F2NsOs S * 0.5H2 O
Caled.: C, 57.65; H, 5.74; N, 10.50.
15 Found: C, 57.54 H, 5.75; N, 10.64.
Example 71
Production of N-{4-[1-(2,6-difluorobenzyl)-5-{[(2-
methoxyethyl)(methyl)amino]lmethyl}-3-(6-methylpyridazin-3-yl)-2,4-
dioxo-1,2,3,4-tetrahydrothienol2,3-d)pyrimidin-6-yl]Jphenyl}-N'-
methoxyurea

HSC \o
P

HC” |

(I
H,C_O'W C;

The similar reaction as described in Example 5 by using the

20



25 Calcd.: C, 56.35; H 4.60; N, 15.33. 165 Found: C, 56.20; H 4.52; N,

15.16. Exanple 77 Production of N-(4-(5-((benzyl (nethyDam no)nethyl)-1-(2, 6-

di f | uorobenzyl) - 3- (6- net hoxy- 3- pyri dazi nyl ) - 2, 4-di oxo-1, 2, 3, 4-

t et rahydr ot hi eno[ 2, 3-d] pyri m di n- 6yl ) phenyl )-N -nmet hoxyurea O NI CH HJ

\' NNI NN H/NN-~SNO HGCOOF\ / The simlar reaction as

described in Exanple 5 by using 4- (N 16l

benzyl N- net hyl am nonet hyD- 2-[ N- (2, 6-di f| uorobenzyl )-N- et hoxycar bonyl am no]
-[4-(3- et hooqmpeudd)(ﬁﬂ&mg]ﬁ Elmmlmb)rm;tam i Refergnice Eacianplie 28nd,3-2

| d 6-chl 3- 648 mmy, | the titl
L‘Kﬁpéuﬁs (0. 36 Gmune CrmeABh s lEns (136 s 1525 mﬁ‘&@m%aa%% e compoviny

3.55 (2H, 4.19 (3H, , 5 35 (2H, ,
2 92 (211( t) Sas. %)&él_éﬁ?%)./a%)cd,&igg ‘%ﬁaa%?) 7.55 ((2H ds ) 4(Hz) ) 63
(1H s), 7.72 (QH1NMR(QD€1§ 542le3 (3H Ds)F2agP(2H /8 ff%@@lﬁz)oz 7@f(3H s), 326

N-(4-(1-(2,.6-difluorobenzyl)-3- met’hoxy3pyr|da2|ny
((met hyl (259 2- p@Hm)nﬁléb%/ Jt)aTm=t508 He) h§175-2.85 (ﬂ}bm)Bm(ams) 5.25-5.45

Sat N e St B, 6 92 e VY €8 HY IR I o 7 I R g N NS ©
Example 72
Production of N-(4-(5-((benzyl(methyl)amino)methyD)-1-(2,6-
difluorobenzyl)-3-(2-hydroxypropyl)-2,4-dioxo-1,2,3,4-
10 tetrahydrothienol2,3-dlpyrimidin-6-yDphenyl)-N’-methoxyurea

N a
n /g OH
=

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-IN-(2,6-difluorobenzyl)-N-
ethoxycarbonylamino)-5-[4-(3-methoxyureido)phenyl]thiophene-3-

15 carboxylic acid (639 mg, 1 mmol) and 1-amino-2-propanol (0.19 g, 2.5
mmol) gave the title compound (409.7 mg, 63 %) as colorless crystals.
1H-NMR(CDCls) 8: 1.30 (3H, d, J = 6.0 Hz), 2.06 (3H, s), 2.90 (1H, d, J =
5.2 Hz), 3.57 2H, s), 3.82 (3H, s), 3.91 (2H, s), 4.1-4.25 (1H, m), 4.20 (2H,
s), 5.34 (2H, s), 6.91 (2H, t, J = 8.0 Hz), 7.16 (1H, s), 7.2-7.4 (6H, m), 7.54

20 (2H, d, J=8.8 Hz), 7.62 (1H, s), 7.67 (2H, d, J = 8.8 Ha).

Elemental analysis Cas HzaF2Ns Os S
Caled.: C, 61.00; H, 5.12; N, 10.78.
Found: C, 60.82; H, 5.21; N, 10.68.
Example 73
25 Production of N-(4-(5-((benzyl(methyl)amino)methyl)-1-(2,6-



N~~1T NN - N~NO HOOOI \ / F 20 The simlar reaction as described in
Exanple 2 by using the 166 conpound (135 ng, 0.221 mmol) obtained in

Ref erence Exanple 54 and 2-(2-hydroxyethyl)pyridine (272 ng, 2.21 mol)
gave the title conmpound (79.6 ng, 50 %9 as colorless crystals. 1

H NVMR(CDCh) 5: 120 (3H, s), 2.7-2.9 (4H, mp623.78 (2H, s), 3. 82 (3H, s),
4.19 (3H, s), 5.34 (2H, s), 6.85-7.2 (5H m, 7.25-7.45 (2H, , 1.45-7.7

7H, 8.42 F2 N8 05 S
VoS G cd(%d*g?‘;%?‘f‘ao‘ﬁ%%‘%ﬂf??%lﬁ%%& §1cﬁi’&’f? g‘gaz . 4.60; N,
15.15. 10 Exanpdteahpdretbibne{2 8rdlplyrinidin-6- frl)phenyl) N’-methoxyurea
(5-((net hyl (2-pyridin-2-yl et hyl )am no) net hyl) (2, 6-

di fl uorobenzyl)-1, 2, 3, 4- ety ahydr o- 2, 4- di oxo- 3- ( 4-
met hoxyphenyl ) t hi eno[2, yri m di n- 6-yl ) phenyi ) -N - met hoxyurea gN Ne Owe
HI NN /HSNO MOO F 15 The simlar reaction as described in
Exanpl e 2 by using the conpgund (8@0 ng, 1.24 nmol) obtained in Reference
Exanpl e 25 and 2- (2-hydro%§eth¥l)p r|d 4,300 ng, 1.49 nmol) gave the
title compound (407 ny, £ ; I|ds

IR

H,C—O o F

The similar reaction as described in Example 5 by using the 4-(N-
benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonylamino]-5-[4-(3-methoxyureido)phenyllthiophene-3-

wu

carboxylic acid (639 mg, 1 mmol) and compound (0.22 g, 2.5 mmol)
obtained in Reference Example 41 gave the title compound (360.9 mg,
54 %) as colorless crystals.

10 1H-NMR(CDCL) & 1.29 (6H, s), 2.06 (3H, s), 3.56 (2H, s), 3.83 (3H, s),
3.91 (2H, s), 3.96 (1H, s), 4.28 (2H, s), 5.36 (H, s), 6.91 H, t, J = 8.2
Hz), 7.13 (1H, s), 7.2-7.35 (6H, m), 7.54 (2H, d, J = 8.8 Hz), 7.62 (1H, s),
7.67(2H, d, J = 8.8 Hz).
Elemental analysis CssHss F2Ns 05 S

15 Caled.: C, 61.53; H, 5.32; N, 10.55.
Found: C, 61.30; H, 5.32; N, 10.32.
Example 74
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxypropyl)-5-
((methyl(2-(2-pyridinyl)ethyl)amino)methyl)-2,4-dioxo-1,2,3,4-

20 tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyl)-N’-methoxyurea



1H NVR (CDC13) 52.20 (3H, s), 2.86 (4H, m, 3.82-3.84 (84 n), 5.36 (2H, 20
s), 6.92 (2H, t, J= 8.3 Hz), 7.00-7.06 (4H, m, 7.14-7.33 (411, m,
7.46-7.51 (5H, m, 7.61 (1H, s), 8.42 (1H, d, J= 5.7 Hz). 167 El enental
anal ysi s CS7Hs4F2N6C6S 0.71120 Calcd.: C, 61.26; H 4.92; N, 11.59. Found:
C, 61.06; H 4.86; N, 11.52. Exanple 80 5 Production of
N-[4-(1-(2,6-difluorobenzyl)-3-(6-hydroxy dazin-3-yl)-5- {[
(2- met hoxyet hyl ) (net hyGam no] net hyl }-2, 4-di oxo-1, 2, 3, 4-
t et rahydr ot hi eno[ 2, 3-d] iym di n- 6-yl ) phenyl ]-N -nmet hoxyurea HC, OCH N O
HHg/ | NN N - SNOIHJCOOF\ / F To a solution of the conmpound
(1.34 g, 2 mol) obtai neg fh 10 Exanple 57 in THE (30 nl) was added a
solution of 4N HC in acetiic acid (2 m, 8 mmol), and the m xture was
stirred at roomtenperature Yor 20 hours, at 50 C for 10 hours and further
at 60 C for 3 hours. The ion@iquid was distributed between aqueous
sol ution of sodium bicar ex/h;ﬁl/ca,cet ate, and the organic | ayer was
extracted. The 15 aqu S Subjlected to salting-out, and extracted
with ethyl acetatdl—{he ani s Were coll ected and conbi ned and t he
organic | ayer rM@-So/dl‘lcﬂd over anhydhous magnesi um sul fate and concentrat ed
under reduced pressure. The residue/was purified by NH-silica gel (Produced
by Fuji Silysia Chem cal Ltd.) @-- echr omat ogr aphy 20 (el uent; et hyl
acet at e/ net hanol =8/ 1). To the eI e was added diisopropylether to give
powders. The powders were coll ected by

The similar reaction as described in Example 2 by using the

compound (260 mg, 0.465 mmol) obtained in Reference Example 52 and
2-(2-hydroxyethyDpyridine (400 mg, 1.63 mmol) gave the title compound
> (195.9 mg, 63 %) as colorless crystals.
1H-NMR(CDCls) §: 1.28 (3H, d, J = 5.8 Hz), 2.21 (3H, s), 2.75-2.95 (4H,
m), 3.0-3.1 (1H, m), 3.82 (5H, s), 4.1-4.2 (1H, m), 4.17 2H, s), 5.34 (2H, s),
6.91 (2H, t, J = 8.2 Hz), 6.95-7.1 (2H, m), 7.14 (1H, s), 7.2-7.4 (1H, m),
7.4-7.55 (5H, m), 7.59 (1H, s), 8.43 (1H, d, J = 5.0 Hz).
10 Elemental analysis Css Hs 4 F2Ne Os S - 0.2H; O
Calcd.: C, 59.31; H, 5.19; N, 12.57.
Found: C, 59.24; H, 5.29; N, 12.32.
Example 75
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(2-hydroxy-2-methylpropyl)-
15 5-((methyl(2-(2-pyridinyl)ethyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N methoxyurea

X
N =

HC

M N CH,
K a /\‘/
/n‘g S N/KO OH
HLC—O F



filtration, washed with diisopropylether to obtain the title conpound (539
ny, 41 % as a pale yell ow powder. i H NVR(CDCh) 5: 2.12 (3H, s), 2.63 (2H,
t, J =58 H), 3.28 (3H, s), 3.43 25(2H t, J =5.8 Hz), 3.79 (2H, 5s),
383(3H s), 5.35 (2H, s), 6.94 (2H, t, = 82Hz) 7.0-7.1 (1H, m,
7.2-7.4 (3H, M, 7.5-7.65 (4H, m, 7.63 ? s), 10510.6(1H, brs). 168
El enental analysis C3 o H29 F2 N7 06 S 2. Iil|2 Calcd.: C, 52.24; H, 4.82;
N, 14.22. Found: C,r[,gz 24, H Pr odu |on of

N-{4-[1-(2, 6-difluo S@FFH]I rgagftﬁ?]% as descnggdm%(xaqul% fgiy using
hydr oxyet hyl) ( BELOYIN AT Oﬂﬂllﬁe%g{‘%é% _n?ﬁn()ﬁ i Rbfé%h& %xmplé 5%

di oxo-1, 2, 3, 4-tetrahy pyrimdi n-6-yl | phenyl} - rret%%%yurea
IN O/ I O ONg- (2Phyd)+okyeﬁﬁyl)1@ndmbl (800nig,F3.25 iminol)0g ahect i ntlba:bmmnmd on as
described in arg)l e 4 SI ng.the corrpound (305 ng, 0.5 mmol ) obtained in
Ref erence Exa% %m& %mlﬁf&sﬁaﬂmﬁ 9(1@ 62 g, 5 mMmvol) gave the title

conpound §145. 7 S Y (3H,
s), 2.45.2.5 (2#%%@%31%}%3 3G, %‘]575%%%9 és%%@a(
brm, 3.82 (3Hy), %)99 @H8s)( 3"24@2)H 35 §386(@H 83)76 9. @31 t{ 3 812 H%) :'75 01Hz
7.11 (1H, d, J : sy, 7.25 nB 45(3H
m, 7.57 (2H &H,Jmar 7_1_13 (EH s)77l67 35|€|1H5)n) El4ﬁrﬁrﬁ5a¢5}5,na YRB9 (ual 8),H2 9 F2
N7 G6 S 0.6H20 | cd 5%{%3 H 4.58;, N, 14.76.
8.43(1H, d, J 40 z
Elemental analysis Cs4H3ss F2Ne OsS * 0.1H2 O
10 Caled.: C, 59.85; H, 5.38; N, 12.32.
Found: C, 59.81; H, 5.45; N, 12.03.
Example 76
Production of N-(4-(1-(2,6-difluorobenzyl)-5-(((2-
methoxyethyl)(methyl)amino)methyl)-2,4-dioxo-3-(2-pyrazinyl)-1,2,3,4-
15 tetrahydrothieno[2,3-d]pyrimidin-6-yl)phenyl)-N’-methoxyurea

H:C\o

@Q/l“j

HC -

The similar reaction as described in Example 5 by using the
compound (303 mg, 0.5 mmol) obtained in Reference Example 7 and
aminopyrazine (119 mg, 1.25 mmol) gave the title compound (35.2 mg,

20 11 %) as colorless crystals.

1H-NMR(CDCls) 8: 2.13 (3H, s), 2.62 (2H, t, J = 6.0 Hz), 3.26 (3H, s), 3.41
(2H, t, J = 6.0 Hz), 3.79 (2H, s), 3.83 (1H, s), 5.36 (2H, s), 6.94 CH, t, J =
8.0 Hz), 7.12 (1H, s), 7.2-7.4 (1H, m), 7.5-7.65 (5H, m), 8.65-8.7 (3H, m).
Elemental analysis C3o Hz9F2:N7O5S + 0.1H: O

25 Caled.: C, 56.35; H, 4.60; N, 15.33.



20 Found: C, 53.98; H 4.61; N, 14.72. Exanple 82 Production of
N-{4-[1-(2,6-difluorobenzyl)-5-{[(2-

hydr oxyet hyl ) (et hyl ) am no] net hyl } - 3- (4- net hoxyphenyl ) - 2, 4- di oxo-

1,2, 3,4-tetrahydrot hi eno[ 2, 3-d]pyri mdin-6-yl]phenyl}-N -nmethoxyurea 169
OHNOCH HC~N- SN'O HCOOpP\ 4eb The simlar reaction as
described in Exanple 4 by using the conpound (123 ng, 0.191 mmol) obtai ned

i n Reference Ex (239 ng, 1.91 mml) gave the
title conpound Z@?l“ﬁdf@%g%g% as C(El)?rolrress crystals. ' H NVR(CDCL) 5:
1.99 (3H, s), 2.Femipkd7¢2H, m, 3536(2H n) 379 (2H s), 3.82 (311,
s), 3.83 (3H, s), g 92 (2H, t, Hz) 99 (2H, d J =

6 (2H,

8.8 Hz), 7.1-7. ?x(odupm)(m,ofms()g (520€bemzyl(metlgfﬁhmiu')q)mkthﬁl) Iﬂdﬁ d J =28.8
Hz), 7.64 (1H, s)., 10 Ex 3 Prod

N - (1002 6 i riEueBRaRERY 5B et R SToa i dRpimED 3 dydioxo-1,2,8,4

) pyri [l?é.ynsgep%t%ﬁlﬁaéa’%%%nﬁﬁ’%qﬁﬁﬁ%é% VORRRRY R ReBieirhay - . s

NlL-O H3CO
:'} Yin
|

The similar reaction as described in Example 5 by using 4-(N-
benzyl-N-methylaminomethyl)-2-[N-(2,6-difluorobenzyl)-N-
ethoxycarbonylamino]-5-{4-(3-methoxyureido)phenylithiophene-3-
10 carboxylic acid (1.28 g, 2 mmol) and 6-chloro-3-aminopyridazine (648 mg,
5 mmol) gave the title compound (0.36 g, 26 %) as colorless crystals.
1H-NMR(CDC]ls) 3: 2.06 (3H, s), 3.55 (2H, s), 3.83 (3H, s), 3.87 2H, s),
4.19 (3H, ), 5.35 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.1-7.45 (9H, m), 7.55
(2H, d, J = 8.4 Hz), 7.63 (1H, s), 7.72 (2H, d, J = 8.4 H2).
Example 78
Production of N-(4-(1-(2,6-difluorobenzyl)-3-(6-methoxy-3-pyridazinyl)-5-
((methyl(2-(2-pyridinyl)ethyl)amino)methyl)-2,4-dioxo-1,2,3,4-
tetrahydrothieno{2,3-dlpyrimidin-6-yl)phenyD)-N’-methoxyurea

15

S

~N

M <
- dF

20 The similar reaction as described in Example 2 by using the



\ / F 15 The simlar reaction as described in Exanple 4 by using the
conpound (100 ny, 0.164 mmol) obtained in Reference Exanple 54 and nethyl
iodide (0.010 m, 0.164 nmol) gave the title conpound (17.3 nmg, 17 % as
colorless crystals. 1 HNWR(CDCL) 5: 2.15 (6H, s), 3.6-3.8 (2H, m, 3.82
(3H, s), 4.18 (3H, s), 20 5.35 (2H, s), 6.92 (2H, t, J =8.2 Hz), 7.12
(111, d, J = 8.8 Hz), 7.2-7.65 (7H, m, 7166 (1H, s). Exanple 84 170
Production of N-{4-[1-(2,6-difluorobenzyl)-5-[(dinmethyl am no) net hyl ] - 3-

(6- met hoxypyr i dompinitd (1354m@1 022 1lmnd) 6btahbdhndla*ehém¢wEﬁaﬂtple 54 and
d]pyrlmd|n6yléphenyl} et hoxyurea O | INOI NOH4 H~~1 N

9 O |3 N O bH 8- dxoweﬁhsl)mdmer(z’é%mgegm zmn glawgctémemﬂe gﬁmﬂefladence
Exa 26 41.1 0. 067

rrorerce. Dralli e, B LR IS Cafsta et ot e me | n T (o 6y i . 1. 34
T c%"éYi)tEQ NYSREDERIBY 0IsH, T, 252 Wals i 4 R RALE B 83 GH 9, |
5.36 (211,5s), 4618{(FH)s), 3H34l@H 9, B385M(5H, m), 2:25- 44(51(2}1 m),,7 454577. 65

(611, m, 8.10 (111, d, . Preparatlon 1 By a convent i onal
manner, tablet (7 pn)a;ﬁa‘ﬁ%élﬂydugl—ngotﬂa) cormpound obt ai ned in Exanpl e 40

%goa%) malgﬁg;ﬁﬁe (16§} ggél Cé)%)3 32 If\l 65 (250i%)0 pol yvi nyl al cohol (4
Calcd.: C, 57.37; H, 4.68; N, 15.29.

Found: C, 57.29; H, 4.60; N, 15.15.

Example 79

Production of N-(4- (5-((methyl(2-pyridin-2-ylethyl)amino)methyl)-1-(2,6-
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(4-
methoxyphenyl)thienol2,3-d]lpyrimidin-6-y)phenyl)-N’-methoxyurea

: _OMe
N

/N‘—< 5T N7 0
(@] F

MeO

10

N

|

_~N

Ille

15 The similar reaction as described in Example 2 by using the

compound (800 mg, 1.24 mmol) obtained in Reference Example 25 and 2-

(2-hydroxyethyl)pyridine (300 mg, 1.49 mmol) gave the title compound

(407 mg, 58 %) as white solids.

IH NMR (CDCls) §2.20 (3H, s), 2.86 (4H, m), 3.82-3.84 (8H,m), 5.36 (2H,
20 ),6.92 (2H, t, J= 8.3 Hz), 7.00-7.06 (4H, m), 7.14-7.33 (4H, m), 7.46-7.51

(5H, m), 7.61 (1H, s), 8.42 (1H, d, J= 5.7 Hz).



Preparation 2 The conpound obtained in Exanple 40 (5 g) was dissolved in
distilled water for injection to nmake the total volune to 100 m. The
solution was subjected to sterile filtration by using nenbrane filter 20
having a diameter of 0.22 pm (Produced by Sumitono Electric Industries,
Ltd. or Sartorius K K. ), 2 m each of the sglution is poured into a
sterilized vial, and is freeze dried in al®hnventional manner to gi ve
freeze-dried injectable preparation. Preparation 3 25 By a conventi onal
manner a tabl eElemeptaparagsisyCauEisdpNeOsBoun@H:0bt ai ned i n Exanple 41 (100

nmg), lactose (165 ng), corn starch (25 ng), polyvinyl alcohol (4 ng) and
nmagnesi um steaﬁ‘@ﬂ@-(%}, f§)26; 1,498y Npdd&9.on 4 The conpound obtained in

Exanple 41 (5 g) s ~di ved, LR. wdisStdd | ed water for injection to nmake the
total volune tg%’_‘\é@' ﬂgﬁiﬁéﬁ’s‘b?gﬂ\ﬂﬁ subjected to sterile filtration by
usi ng rrenbrane]gjxia;ﬁlﬁ@gi) having a dianeter of 0.22 sm (Produced by Sumtono

Electric I.ndustries, Ltd. or Sartorius KK ), 2 m each of the solution is
poured into a Psoductior efiNvida(l-(26dliflaofolenze])d (6hyidrorymymdazint 3yh5manner

t [ f - dri i nj ectgbl ion. P ti 510 (1) Co d

ogt g: \rllgd [ Legiﬁ%‘lrn:‘;g kgét%&lﬁm%h%m nﬁgtgavlh'ragg 'ra°|']g§5354'al I i(n)e cerFS:J?)se
i 330 3 it 2 . .| bst iyt ed

El%?l);]i/propy?cgétré‘]wn&%’?@pgwgg%Wéﬁfﬁﬂl dﬁlgf&?}fyaﬁ??cel | ul ose 50

g (7) aspartane 3 g H,(:%% | potassium glycyrrhizinate 3 g (9)
hydr oxypr opyhnet hyl cel | uf o R

S/N 2910 30 ]~ OH
e 2 P
n 4 | N N
= e
HC—O o F

F

To a solution of the compound (1.34 g, 2 mmol) obtained in

10 Example 57 in THF (30 ml) was added a solution of 4N HCl in acetic acid
(2 ml, 8 mmol), and the mixture was stirred at room temperature for 20
hours, at 50 °C for 10 hours and further at 60 °C for 3 hours. The
reaction liquid was distributed between aqueous solution of sodium
bicarbonate and ethyl acetate, and the organic layer was extracted. The

15 aqueous layer was subjected to salting-out, and extracted with ethyl
acetate. The organic layers were collected and combined and the organic
layer was dried over anhydrous magnesium sulfate and concentrated
under reduced pressure. The residue was purified by NH-silica gel
(Produced by Fuji Silysia Chemical Ltd.) column chromatography

20 (eluent;ethyl acetate/methanol=8/1). To the eluate was added
diisopropylether to give powders. The powders were collected by
filtration, washed with diisopropylether to obtain the title compound (539
mg, 41 %) as a pale yellow powder.
1H-NMR(CDCls) &: 2.12 (3H, s), 2.63 (2H, t, J =5.8 Hz), 3.28 (3H, s), 3.43

25 (2H,t,J=5.8H2),3.79 (2H, s), 3.83 (3H, s), 5.35 (2H, 5), 6.94 H, t, I =
8.2 Hz), 7.0-7.1 (1H, m), 7.2-7.4 (3H, m), 7.5-7.65 (4H, m), 7.63 (1H, s),
10.5-10.6 (1H, brs).



(10) titaniumoxide 3.5 g 20 (11) ferric oxide yellow 0.5 g (12) Iight
silicic acid anhydride 1 g The above (1), (3), (4), (5), (6), (7) and (8)
are suspended or dissolved in purified water, nuclear particles of (2) are
coated with the solution to prepare crude fine grains. The crude fine
grains are coated 25 with (9) to (11) to R,epare coated fine grains. They
are mxed with (12) to prepare 1 % KMD5283 °fi ne grains (500 g). 500 ng each
of the fine grains are wapped, separately. Experinental Exanple 1 (1)
Preparation of El%pntdtﬂﬁadY@BiGMﬁMTﬁz%Qaée' Z&R’I%@ni ng 10 pl of a 3 x 10'4M

aqueous sol utign.of . .l rocel jp and pl of 0.01 nmg/mM | actoperoxi dase was
added 10 0 (37893;02{-' 955%&315\%@??}9, 6’%-%& Nal25|. After stirring, 10 | of

0.001 % H2O2 dge R ti s carried out at roomtenperature
for 20 m nut gg.&lg;a/ g:dglzhzgt’%%'??gﬁ’ égg).é(l)\g % TFA sol ution, the reaction was

stopped, foll oRkdnijde@arification by reversed-phase HPLC. The HPLC 5
condi tions used are shown bel ow, 125J-1euprorelin was eluted at a retention

time of 26 to Prodmetiarcef Neld (2,6 TeftyerobengyBo5rii(2-TM i ndi cates a registered
trademark; the ane i es.bel o R 0 cm .FEl ue . | vent A
(0.05 % TFA) Thydgyeth “?ét@y @%@g@t@}&@]ﬁétﬁﬁﬂ}?@%ﬁ%m&r vent A)
- 3 mnutes (1 0 I = - 1 Tyt 90:S0k \ . % Sol vent B
- 40 m nut es(( (3“43%133’ b%@g%?%hg)drm@ﬂg’fg]r#}erat%]rﬁeé\sﬁgglrﬁﬁlygnggr ature 15 )

Elution rate: methoxgurea?) Preparation of CHO (Chinese hanster ovarian) cell
menbrane fraction containing nonkey GhRH receptor
OH

N o] = CH,
He” - |N
n / N N7
n_< S N/KO
H,c—o/ o F
[3
10 The similar reaction as described in Example 4 by using the

compound (305 mg, 0.5 mmol) obtained in Reference Example 54 and 2-
bromoethanol (0.62 g, 5 mmol) gave the title compound (145.7 mg, 45 %)
as colorless crystals.
1H-NMR(CDCls) &: 1.98 (3H, s), 2.45-2.5 (2H, m), 2.9-3.2 (1H, m), 3.5-3.55
15 (2H, m), 3.65-3.85 (2H, brm), 3.82 (3H, s), 4.18 (3H, s), 5.34 (2H, s), 6.93
(2H, t, J =8.0 Hz), 7.11 (1H, d, J = 9.0 Hz2), 7.18 (1H, s), 7.25-7.35 (1H,
m), 7.35-7.45 (3H, m), 7.57 (2H, d, J = 8.7 Hz), 7.66 (1H, s).
Elemental analysis CsoH29F2N706 S - 0.6H2 O
Calcd.: C, 54.23; H, 4.58; N, 14.76.
20 Found: C, 53.98; H, 4.61; N, 14.72.
Example 82
Production of N-{4-[1-(2,6-difluorobenzyl)-5-{[(2-
hydroxyethyD(methyl)amino]methyl}-3-(4-methoxyphenyl)-2,4-dioxo-
1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-yllphenyl}-N’-methoxyurea



Monkey GnRH receptor-expressing CHO cells (109 cells) were suspended in
phosphat e- buffered saline supplenmented with 5 nM EDTA 20 (PBS-EDTA) and
centrifuged at 100 x g for 5 mnutes. To the cell pellet, 10 M of a cell
honogenat e buffer (10 nM NaHCOa, 5 nM EDTA, pH 7.5) was added, followed by
honogeni zati on using the Polytron honogeni zer. After centrifugation at 400
x g for 15 mnutes, the supernatant was t &hsferred to an
ultracentrifugation tube and centrifuged at 100,000 x g 25 for 1 hour to
yield a menbrane fraction§precipitate. This precipitate was suspended in 2
m of an assay buffer and L@]entrifuged at 100,000 x g for 1 hour. The
menbrane fraction recoveredNas a precipiiatg was again suspended in 20 n
of the assay buffer, dispernsey, afd at’ -80 C before use upon

thawi ng. 30 (3) Prepagatf ox QL', hese hanster ovarian) cell nenbrane
fraction containin : M-Fec or Human GhRH recept or - expressi ng CHO
cells (109 cel l,g)-overs 173 suspe ed in phosphat e- buf f ered sal i ne

suppl emented with 5 mM EDTA (PRSEDTA) and centrifuged at 100 x g for 5

m nutes. To the cell pellet, f a cell honpbgenate buffer (10 nM
NaHCGs, 5 nmM EDTA, pH 7.5) was ded, followed by honogenizati on using the
Pol ytron honogeni zer. 5 After centrifugation at 400 x g for 15 mnutes, the
super natant was tr hefstmikat reaction @stdesceibedivh Example 4 byeising thent ri f uged

1001000, Scoh St b, L ol RASHS: b A RS
100000 9S8 hgnhen R 50 o) e RERUR ERERAUTI AL

at -80 c Sbef o9 %pas doleflebarystals. (4) Determ nation of 1251-1euprorelin
binding inhibition rate The m)nkegﬂjalmd human nenbrane fractions prepared in

the above (2)!HNNB(CII9 &i1.99 B3Hs)k B.4513.5524Y, mhi3.5r3.6 421, e 347200
o 15 a1t o4l i) Sh R %R GRE DR B B B B T °
6.99 (2H, d, J = 8.8 Hz), 7.1-7.3 (4H, m), 7.39 (2H, d, J = 8.8 Hz), 7.56

(2H, d, J = 8.8 Hz), 7.64 (1H, s).

Example 83

Production of N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-
(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea

ik o
~
_N o} 2 | CH,
H,C ~ N
”~
H N N
N 4 | )%
/H—< s N 0
H,C—0 o] F
F

The similar reaction as described in Example 4 by using the

10

15

compound (100 mg, 0.164 mmol) obtained in Reference Example 54 and

methyl iodide (0.010 ml, 0.164 mmol) gave the title compound (17.3 mg,

17 %) as colorless crystals.

1H-NMR(CDCls) §: 2.15 (6H, s), 3.6-3.8 (2H, m), 3.82 (3H, s), 4.18 (3H, s),
20 5.35 (2H, s), 6.92 (2H, t, J = 8.2 Hz), 7.12 (1H, d, J = 8.8 Hz), 7.2-7.65

(7H, m), 7.69 (1H, s).

Example 84



containing the cell nmenbrane fraction of the CHO with nonkey GhaRH receptors
expressed were added 2 pl of a solution of 20 mM conpound in 60 % DVSO and
10 pl of 38 nM 125I-1euprorelin. To a tube containing the cell nenbrane
fraction of the CHO with human GhRH receptors 20 expressed were added 2 | of
a solution of 2 mM conpound in 60 % DVSOj@ 10 | of 38 nM

1251 -1 euprorelin. To determ ne maxi num binding quantity, a reaction mxture

t 2 gl 1 ) . | 3
repar ed. To qrublod tEACRLING 6l dfkaroblnalb B ditieny BUBLRD LIS
containi ng 2 p|(6ﬁﬁeﬂ10&?byhdml-39§'1) 204 d25xdd V)2, Mﬂre@feﬂiyd}o'tmeﬁGIZ’/BDNBO and 10

pl of 38 nM 125] -1 euproreI| was repared. \Where the nenbrane fraction of
the CHO with mﬁhzmna ﬂﬂm Bﬂm mlse%xpressed was used, the

reaction was carried out 25 C for 60 mnutes. After each reaction, t he
reaction mxture was 30 asgirated an Ptgred through a

pol yet hyl enei m ne-treat egc ma I\aslusfﬂter (GF-F). After this
filtration, the radlogc \ t 174 leuprorelin remining on the
filter paper was ng it wegounter. The expression (TB-SB)/ (TB- NSB)

ith the conmpound added, TB = maxi num bound
@l | y bound radioactivity) was calculated to
find the binding inhibition rg >f each test conpound. Furthernore, the
inhibition rate was determ ned™y varying the concentrati on of the test

compound s cal culLReCHIR A ReREHibn R CCTHEY B S P EEeABRIE £ Bel ow 10
T2 L% i AP R 1 0 0
Example 49 and a solution of dlmethylamme in THF (0.67 ml, 1.34 mmol)
gave the title compound (18.4 mg, 44 %) as white powders.
1H-NMR(CDCls) &: 2.13 (6H, s), 3.68 (2H, s), 3.83 (3H, s), 3.96 (3H, s),
10 536(2H, s), 6.8-7.0 (3H, m), 7.13 (1H, s), 7.2-7.4 (1H, m), 7.45-7.65 (6H,
m), 8.10 (1H, d, J = 2.6 Hz).

Preparation 1

X 100 (where SB=of a oact|V|tFy
radi oactivity, NSB = nonspeci

By a conventional manner, tablet is prepared by using the
compound obtained in Example 40 (100 mg), lactose (165 mg), corn starch
15 (25 mg), polyvinyl alcohol (4 mg) and magnesium stearate (1 mg).
Preparation 2
The compound obtained in Example 40 (5 g) was dissolved in
distilled water for injection to make the total volume to 100 ml. The
solution was subjected to sterile filtration by using membrane filter
20 having a diameter of 0.22 pm (Produced by Sumitomo Electric Industries,
Ltd. or Sartorius K.K.), 2 ml each of the solution is poured into a
sterilized vial, and is freeze dried in a conventional manner to give
freeze-dried injectable preparation.
Preparation 3
25 By a conventional manner a tablet is prepared by using compound .
obtained in Example 41 (100 mg), lactose (165 mg), corn starch (25 mg),
polyvinyl alcohol (4 mg) and magnesium stearate (1 mg).



The conpound of the present invention possesses excellent 15
gonadot r opi n-rel easi ng hornone antagoni zing activity. It is also good in
oral absorbability and excellent in stability and pharmacokinetics. Wth
low toxicity, it is also excellent in safety. Therefore, for exanple, the
conmpound of the present invention can be ugeg as a preventing or treating
agent for hornone-dependent diseases. Concretely, for 20 exanple, it is
effective as a.pﬁﬁéﬁgﬁbn%:or treati ng agent for sex hornone- dependent
cancers (e.g., pr e cancer, uterine cancer, breast cancer, pituitary

tunor, and the |ike)Thoeompsund dhtRRIdd iAPRXampIs 4er(8B) s disspleddhr i 0si s,
nmetrofi broma, precoci ous puberty, amenorrhea syndrone, prenenstrual

syndrome, nul t idistilledrwateafor myechianto medie/thestatal velamye £516¢ mal: okhe acne,

| ia, Al zhei s di ., d the ljke; . | at
?e?g.ele go ntr ;c 35’521?‘5‘%3 V\?Ilség‘} :SJS? gptﬁt?ﬁeﬂ_feybﬁg%gﬂ? bgru lggrg{gg%\éﬂrlg ?eggalr ator,
as 2 Pr event | 1, Qb EainBP90ad O (AN By S BPkIGYR TR Rl 25

preventing age rve rrence of ~sex hornone- depende
cancer, as medig@reRSartdrihs KRKSO0 26h] 84dH ¥LtIRSsclltioa s Pured infrg regul ator,
food nmeat quality inproving agent or animal growth regulator in the field
of ani mal husbateriizedvinlaand 15 fedezs depadini agopvemtioral inanniee to igivel of
fishery. 176 ainms, 1. A conpound of the formula: (CH2) nR4A R3~-N 0 R2

R 0-N N /0 1 Nizesge dujedjinjegtatie preparafiadt. i

Preparation 5

10 (1) Compound obtained in Example 40 or Example 41 5g
(2) lactose - crystalline cellulose (grain) 330 g

(3) D-mannitol 29 g

(4) low substituted hydroxypropylcellulose 20 g

(5) tale 25¢g

15 (6) hydroxypropylcellulose 50 g
(7) aspartame 3¢g

(8) dipotassium glycyrrhizinate 3g

(9) hydroxypropylmethylcellulose 2910 30 g

(10) titanium oxide 35¢g

20 (11) ferric oxide yellow 05¢g
(12) light silicic acid anhydride lg

The above (1), (3), (4), (5), (6), (7) and (8) are suspended or
dissolved in purified water, nuclear particles of (2) are coated with the
solution to prepare crude fine grains. The crude fine grains are coated

25 with (9) to (11) to prepare coated fine grains. They are mixed with (12)
to prepare 1 % KM05283 fine grains (500 g). 500 mg each of the fine
grains are wrapped, separately.

Experimental Example 1
(1) Preparation of 1%5I-Jeuprorelin

30 To a tube containing 10 pl of a 3 x 10#M aqueous solution of

leuprorelin and 10 pl of 0.01 mg/m) lactoperoxidase was added 10 pl (37



R is a Cl-4 alkyl; R2is (1) a CG-6 alkyl which may have a substituent

sel ected fromthe group 10 consisting of (1') a hydroxy group, (2') a d-4
al koxy, (3') a C -4 al koxy- carbonyl, (4') a di-Cl A al kyl-carbanmoyl, (5') a
5- to 7-nenbered nitrogen- containing heterocyclic group, (6') a -4

al kyl -carbonyl and (7') a halogen, (2) aiG3 s cycl oal kyl which may have
(1') a hydroxy group or (2') a nono- Cl-4 al kyl-carbonylam no, 15 (3) a 5-

7- menber ed g N i
Cobat i tuont - oo NEBARGER st &Y Nl AREY Siiking YR BOIRALONNGS®)
hydroxy group, afded, #ndaréactiby waéhrited ot stlrdbndkép¥ratide for zbenyl \Ahl ch

may have a substi tuent selected fromthe group consisting of (1
hal ogen, (2') wmiGundesal KByxaddingt760 ky of a((B05 % THznsel@tibon, 2he reactlon was

21 kY1 - car banoy ploeped. falasiad by pusifsptioncyy sevarpodphase ML, oithe HPLS .  ru
25 (1) sa h 7 Al 4
Nl ky - N SRS B b el B8, o 1 Biorei) v s Bhiekf A (6)(a) 5

to 7-menmbered pétehBidatimerdfR6 o7 hhatesyclic group Whl ch may have a
substituent selected fromthe group consisting of (1) oxo, (2') a CG-4

alkyl, (3') a EphmnyTSKEle@ -80H! (m:mcat@a magxsmdctng emagk)the
mono-Cl .4 alk I-carbm) Pﬁé%gg ﬁ sulfonyl nis an integer of
1to 4; 10 pro “E)We’ﬁ i ch may have a substituent,
R4 is a b5- tOEfuéﬁgberegoWehrt%ﬁf‘Oﬁa}“ﬁ‘&' ng heterocyclic group which may
have
Solvent B (40 % CHsCN-0.05 % TFA)
0 minute (100 % Solvent A) - 3 minutes (100 % Solvent A) - 7
minutes (50 % Solvent A + 50 % Solvent B) - 40 minutes (100 % Solvent
B)
Eluting temperature: Room temperature

15 Elution rate: 1 ml/min

(2) Preparation of CHO (Chinese hamster ovarian) cell membrane
fraction containing monkey GnRH receptor
Monkey GnRH receptor-expressing CHO cells (10° cells) were
suspended in phosphate-buffered saline supplemented with 5 mM EDTA
20 (PBS-EDTA) and centrifuged at 100 x g for 5 minutes. To the cell pellet,
10 ml of a cell homogenate buffer (10 mM NaHCOs, 5 mM EDTA, pH 7.5)
was added, followed by homogenization using the Polytron homogenizer.
After centrifugation at 400 x g for 15 minutes, the supernatant was
transferred to an ultracentrifugation tube and centrifuged at 100,000 x g
25 for 1 hour to yield a membrane fraction precipitate. This precipitate was
suspended in 2 ml of an assay buffer and centrifuged at 100,000 x g for 1
hour. The membrane fraction recovered as a precipitate was again
suspended in 20 ml of the assay buffer, dispensed, and stored at -80 °C
before use upon thawing.
30 (3) Preparation of CHO (Chinese hamster ovarian) cell membrane
fraction containing human GnRH receptor

Human GnRH receptor-expressing CHO cells (10° cells) were



a substituent selected fromthe group consisting of (1) oxo, (2) a hydroxy-
Cl-4 alkyl, (3) a Cl-4 al koxy-carbonyl, (4) a nono-Cl4 al kyl -carbanoyl and
(5) a Cl-4 alkylsulfonyl; or a salt thereof. 15 2. A conpound as clained in
claiml, wherein R2is (1) a C-4 alkyl which may have a substituent
selected fromthe group consisting of (1) ) hydroxy group, (2') a C1,4

al koxy, (3 ) a Or4 al koxy- car bonyl (4") ]a -C -4 al kyl -carbanoyl and (5')

T A S ik
groﬁp whi ch %3%%9‘?@5%5@??#%”@& ﬁg#B%qﬁ%&tgPoug8§§%S| Sth ]%%%f

(1) a hal ogen, 103a1 62akeR Hoh6iate HRIfFer (18 MMANGHA0R! X YWAMERDTA pH 7.5) -

al koxy, (4) a phenyl which may have a substituent sel ected from the group
consi sting of (vdAs)adxidwhlfoljewed(o&)hcandtexﬁzahbnmﬁg nhaﬂ’lollytml(xh)onmgmmrcm
al . kyl - carspanoy| C14 al . and Q&);) g})no Cl- 4 al kyl - car banpyl - C -4 al koxy,
or 30 (5) a G Af‘ ‘F@W@ %8 91 1S pmpaites, ?asup@z?azanéawaa_o aryl,

(3) a NCl4 alk ﬁ%ﬁ ¢34y L}Wé&%)‘if&@%i) ?ﬁbé%}] e%tn?f&gg%gf Tpﬁ 009 x g

nit rogen-cont al n| ng erocyclic group ave uent

sel ected from fhel woqmo@@élalashiefiﬂbﬁa‘.ne(frhcﬁwpréépitaee5 ThiY srecipiate whky!
(3') a Cl-4 al koxy-carbonyl, (4') a nono-Cl1.4 alkyl- carbanoyl and (5') a

G .4 al kyl sul f engpended in zmbo.ﬁmd assayxbuffee dnidrcentrifuged atvhe0,800 xR foxsl

net hyl . 4. Ac oun as clained,.n. claimil, erein ab5- to
7- me?/mer ed Qe nh‘ rage #&C@PB&?@PY@G&% pﬁﬁ?‘?ﬁai%\y’ ALY

substi t uamt suspended in 20 ml of the assay buffer, dispensed, and stored at -80 °C
before use upon thawing.
(4) Determination of 125I-leuprorelin binding inhibition rate
The monkey and human membrane fractions prepared in the
above (2) and (3) were diluted with the assay buffer to yield a 200 pg/ml
15 dilution, each of which was then dispensed at 188 pul per tube. To a tube
containing the cell membrane fraction of the CHO with monkey GnRH
receptors expressed were added 2 pl of a solution of 20 mM compound in
60 % DMSO and 10 pl of 38 nM 125]-leuprorelin. To a tube containing
; the cell membrane fraction of the CHO with human GnRH receptors
20 expressed were added 2 pl of a solution of 2 mM compound in 60 %
DMSO and 10 pl of 38 nM 125]-Jeuprorelin. To determine maximum
binding quantity, a reaction mixture containing 2 pl of 60 % DMSO and
10 pl of 38 nM 125]-leuprorelin was prepared. To determine non-specific
binding amount, a reaction mixture containing 2 pl of a solution of 100
25 uM leuprorelin in 60 % DMSO and 10 pl of 38 nM 125]-leuprorelin was
prepared.

Where the membrane fraction of the CHO with monkey and
human GnRH receptors expressed was used, the reaction was carried out
at 25 °C for 60 minutes. After each reaction, the reaction mixture was

30 aspirated and filtered through a polyethyleneimine-treated Whatman

glass filter (GF-F). After this filtration, the radioactivity of 125]-



10 selected fromthe group consisting of (1) a halogen, (2) a hydroxy group,
(3) aCl-4 alkyl and (4) a Cl-4 alkoxy. 5. A conpound as clained in claim1,
wherein RO is nmethyl. 6. A conpound as clainmed in claim1, wherein R4 is a
Cr4 al koxy. 7. A conpound as clained in claiml, wherein nis 2. 15 8. A
conmpound as clainmed in claim1l1, wherein Rs bg methyl, R4 is a hydrogen atom
and nis 1. 9. N(4-(1-(2, 6- diquorobenzyI} (((2 net hoxyet hyl)

hyl i h -2, 4-di 3-
ey Lo o) et talelm raaiRe Sn Rebhethied shs Tnedied with a gowgters,

2,6-difl b I qm 3 2
Spyr| d: nyr?ri (Zanzg Zl@%%r aﬁesgirdgit)ﬁming(%o (ﬁB'jy%lqu I n- GB)I}S% )Sh%rqﬁf#m (
met hoxyur ea, I\l-‘&ﬂh(t‘he((ﬂm@dlﬂd adde)cﬂ),éDBy# Maiiammm ot ravdi cectivity) WS B 3=

6- net hoxy- 3- pyri d 2, 4- d trahydr of hi 2, 3-
(i pyr1 1m0 - 6. JApReRyRoRlly barenhSrapeavisy Na&racl-‘ietiew&amm) 25

5-((di net hyl a th 2, 4- diOX.0

t et r ahydr ot hi eﬁ&?‘é@ 'B%;FIO&% FH%%S%%%M) ‘ﬁ?%ﬂ“i%’%% hé ﬁja{méﬁﬁtte
thereof. 10. N- 3y PAY8A E Vho BB EVHLPHE OO LA VRE Wl dubleParfte and
d|fluorobenzyl) 1 2 3 4- tetrahydro 4- di oxo-3-(4

met hoxyphenyl ) ttﬂmee’i(b%alﬂubitpyy concdintration (ithe plye) I‘df thetcbmnoumlawas
N-(4-(1-(2,6-dif 5- ((di et hyl am no) net hyl,) - 3-

net hoxyphenyi ) 52’5 Q—‘@Iﬂoﬁ -et %Wﬁ‘g%% QWBJE]W‘?Wm din-6 179

yl) phenyl)-N - net hoxyurea or a salt thereof. 11. A prodrug of the conpound
as clainmed in claiml1l. 12. A pharmaceutical which conprises the conpound as
clained i¥0 cl arable pr a prodrug thereof ~13. A pharnaceutical as clainmed in
claim12, whi

phar maceutical as claimed in claim 12, whi€k vaubdpMpr eventing or

Test Compound Monkey Human

Ex. Compd. No.40 0.009 0.0002

Ex. Compd. No.41 0.003 0.0001
Industrial Applicability

The compound of the present invention possesses excellent
15 gonadotropin-releasing hormone antagonizing activity. It is also good in
oral absorbability and excellent in stability and pharmacokinetics. With
low toxicity, it is also excellent in safety. Therefore, for example, the
compound of the present invention can be used as a preventing or
treating agent for hormone-dependent diseases. Concretely, for
20 example, it is effective as a preventing or treating agent for sex hormone-
dependent cancers (e.g., prostatic cancer, uterine cancer, breast cancer,
pituitary tumor, and the like), prostatic hypertrophy, hysteromyoma,
endometriosis, metrofibroma, precocious puberty, amenorrhea syndrome,
premenstrual syndrome, multilocular ovary syndrome, polycystic ovary
25 syndrome, acne , alopecia, Alzheimer’s disease, and the like; as a
pregnancy regulator (e.g., contraceptive, etc.), infertility remedy or

menstruation regulator, as a preventing or treating agent for irritable



treating a sex hornone dependent disease. 15. A pharnmaceutical as clained in
claim12, which is for preventing or 10 treating sex hornone-dependent
cancer, bone netastasis of sex hornone- dependent cancer, prostatic
hypertrophy, hysteronyoma, endonetriosis, netrofibroma, precocious puberty,
anenorrhea, prenenstrual syndrome, dysnenorrhea, multil ocul ar ovary
syndrone, polycystic ovary syndrone, ac al opeci a, Al zheinmer's di sease,
infertility, irritable bowel syndrome, 15 beni gn or mal i gnant tunor which is
hor none |ndepéa¢m1nsyadmme+ms s@reventing agehd xfmsthpeneéweomunme of

regul ator; contr I VE ovul ati on k.nducer; prevention of
post oper at i ve Fﬁi\fﬁ'&é’ %%Dg??t CABFHp A8 108 Cg{]@eqcl fgad;ﬂﬁ%aﬁéé' of

t he conpound I nent for
t he therapeut %cilgl gf‘g‘d?gﬁﬁl’%tg% Ef'gb?#ééé?r%nt qﬁil seases cﬁ"gen |ngﬂ on
gonadot r opi n- gebwéls regulatenimnthefidldofannes wsbamirgxandasaf fishese hor nones.
17. Use of the compound as clained in claim1l for manufacturing a

phar maceut i ca|spam@§mpmnt¢rom ﬂmﬁg@ﬁfzﬁﬂ{fl’gonadot ropi n-rel easi ng hornone.
25 18. A conmpound of the formula: RC (CH2) a O b RA IR S N--"---0O (CH2)
pRa wherein Ra is (1) a hydrogen atom (2) an aryl group which may have 1
to 5 180 substituents selected fromthe group consisting of (i) a hal ogen,
(ii) nitro, (iii) cyano, (iv) amno, (v) a carboxyl group which may be
esterified or amdated, (vi) an al kyl enedi oxy, (vii) an alkyl, (viii) an

al koxy, (ix) an alkyltbio, (x) an alkylsulfinyl and (xi) an al kyl sul fonyl,
(3) a cycloalkyl 5 group which may have a substituent or (4) a heterocyclic
group which rmay have a substituent;



Rb is a nitrogen-containing heterocyclic group which may have a
substituent; Re is an am no group which nay have a substituent; 1 o Rd is
an aryl group which may have a substituent; p is an integer of 0 to 3; qis
an integer of 0 to 3; or a salt thereof.

176
Claims
1. A compound of the formula:
(CH,) R
RN 0
R

wherein
R!is a Ci4 alkyl;
R2 is
(1) a Crealkyl which may have a substituent selected from the group
10 consisting of (1’) a hydroxy group, (2) a C1.4alkoxy, (3) a C14alkoxy-
carbonyl, (4) a di-Ci-4alkyl-carbamoyl, (5) a 5- to 7-membered nitrogen-
containing heterocyclic group, (6) a C1+ alkyl-carbonyl and (7’) a halogen,
(2) a Csscycloalkyl which may have (1°) a hydroxy group or (2°) a mono-
Ci4alkyl-carbonylamino,
15 (3) a 5- to 7-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1)) a halogen,
(2) a hydroxy group, (3) a Cr4alkyl and (4’) a C1.«alkoxy,
(4) a phenyl which may have a substituent selected from the group
consisting of (1°) a halogen, (2°) a Ci+alkoxy-Ci-4alkyl, (3) a mono-Ci4
20 alkyl-carbamoyl-Cr4 alkyl, (4) a Ci4alkoxy and (5°) a mono-Ci4
alkyl-carbamoyl-Ci-s alkoxy, or
(5) a C1.4 alkoxy;
R3is a Ci14alkyl;
R4is

25 (1) a hydrogen atom,
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(2) a C1-4 alkoxy,

(3) a Ce-0 aryl,

(4) a N-C1.4 alkyl-N-C1-4 alkylsulfonylamino,

(5) a hydroxyl group, or

(8) a 5- to 7-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1’) oxo, (2°) a C14
alkyl, (3) a hydroxy-Ci-« alkyl, (4°) a C1-4 alkoxy-carbonyl, (5) a mono-Ci4
alkyl-carbamoyl and (6°) a C14 alkylsulfonyl;

n is an integer of 1 to 4;

provided that when R2? is a phenyl which may have a substituent, R4is a
5- to 7-membered nitrogen-containing heterocyclic group which may have
a substituent selected from the group consisting of (1) oxo, (2) a hydroxy-
Craalkyl, (3) a Ci14alkoxy-carbonyl, (4) a mono-C1-4 alkyl-carbamoyl and
(5) a C1-4 alkylsulfonyl; or a salt thereof.

2. A compound as claimed in claim 1, wherein

Rzis

(1) a C14 alkyl which may have a substituent selected from the group
consisting of (1) a hydroxy group, (2°) a C14 alkoxy, (3) a C1-4 alkoxy-
carbonyl, (4’) a di-C1.4 alkyl-carbamoyl and (5)) a 5 to 7-membered
nitrogen-containing heterocyclic group,

(2) a Csscycloalkyl which may have (1)) a hydroxy group or (2) a mono-
Ciaalkyl-carbonylamino,

(3) a 5- to 7-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1’) a halogen,
(2) a hydroxy group, (3) a Ci4alkyl and (4’) a Cy4 alkoxy,

(4) a phenyl which may have a substituent selected from the group
consisting of (1) a halogen, (2°) a C1-4 alkoxy-C14 alkyl, (3) a mono-Ci4
alkyl-carbamoyl-C1.4 alkyl and (4) a mono-Ci.4 alkyl-carbamoyl-C1.4 alkoxy,
or

(5) a C1.4 alkoxy;

R4is

(1) a Cy4alkoxy,
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(2) a Ce10aryl,

(8) a N-C1.4 alkyl-N-C1.4 alkylsulfonylamino or

(4) a 5- to 7-membered nitrogen-containing heterocyclic group which may
have a substituent selected from the group consisting of (1) oxo, (2) a
hydroxy-Ci-4 alkyl, (3°) a Cy-« alkoxy-carbonyl, (4) a mono-Ci.4 alkyl-
carbamoyl and (5) a C1.4 alkylsulfonyl.

3. A compound as claimed in claim 1, wherein R! is methyl.

4. A compound as claimed in claim 1, wherein RZis a 5- to 7-membered
nitrogen-containing heterocyclic group which may have a substituent
selected from the group consisting of (1) a halogen, (2) a hydroxy group,
(3) a C14alkyl and (4) a C14alkoxy.

5. A compound as claimed in claim 1, wherein RS is methyl.

6. A compound as claimed in claim 1, wherein R¢is a Ci.4 alkoxy.

7. A compound as claimed in claim 1, wherein n is 2.

8. A compound as claimed in claim 1, wherein RS is methy], R4is a
hydrogen atom and n is 1.

9. N-(4-(1-(2,6-difluorobenzyD)-5-(((2-

methoxyethylD) (methyl)amino)methyl)-2,4-dioxo-3-(2-pyridiny))-1,2,3,4-
tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyD)-N-methoxyurea, N-(4-(1-
(2,6-difluorobenzyl)-5-(((2-ethoxyethyl)(methyl)amino)methyl)-2,4-dioxo-
3-(2-pyridiny))-1,2,3,4-tetrahydrothieno[2,3-dlpyrimidin-6-yl)phenyD-N
methoxyurea, N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-
(6-methoxy-3-pyridazinyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno{2,3-
dlpyrimidin-6-yl)phenyl)-N’-methoxyurea or N-(4-(1-(2,6-difluorobenzyl)-
5-((dimethylamino)methyl)-3-(6-methoxypyridin-3-y1)-2,4-dioxo-1,2,3,4-
tetrahydrothienol2,3-dlpyrimidin-6-yl)phenyl)-N"-methoxyurea, or a salt
thereof.

10.  N-(4-(5-(((2-methoxyethyl)methylamino)methyl)-1-(2,6-
difluorobenzyl)-1,2,3,4-tetrahydro-2,4-dioxo-3-(4-
methoxyphenyl)thienol2,3-dlpyrimidin-6-yl)pheny])-N’-methoxyurea or
N-(4-(1-(2,6-difluorobenzyl)-5-((dimethylamino)methyl)-3-(4-
methoxyphenyl)-2,4-dioxo-1,2,3,4-tetrahydrothieno[2,3-d]pyrimidin-6-
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yDphenyD)-N’-methoxyurea, or a salt thereof.

11. A prodrug of the compound as claimed in claim 1.

12. A pharmaceutical which comprises the compound as claimed in
claim 1 or a prodrug thereof.

13. A pharmaceutical as claimed in claim 12, which is a gonadotropin-
releasing hormone antagonist. |

14. A pharmaceutical as claimed in claim 12, which is for preventing or
treating a sex hormone dependent disease.

15. A pharmaceutical as claimed in claim 12, which is for preventing or
treating sex hormone-dependent cancer, bone metastasis of sex hormone-
dependent cancer, prostatic hypertrophy, hysteromyoma, endometriosis,
metrofibroma, precocious puberty, amenorrhea, premenstrual syndrome,
dysmenorrhea, multilocular ovary syndrome, polycystic ovary syndrome,
acne, alopecia, Alzheimer’s disease, infertility, irritable bowel syndrome,
benign or malignant tumor which is hormone independent and LH-RH
sensitive or hot flash; reproduction regulator; contraceptive agent;
ovulation inducer; or for prevention of postoperative recurrence of sex
hormone-dependent cancer.

16.  The use of the compound as claimed in claim 1 in the manufacture of a
medicament for the therapeutic and/or prophylactic treatment of diseases depending
on gonadotropin-releasing hormone and diseases due to excess of these hormones.
17. Use of the compound as claimed in claim 1 for manufacturing a
pharmaceutical composition for antagonizing gonadotropin-releasing
hormone.

18. A compound of the formula:

R°(CH), ¢ 2
STNTT0
(CH,)

a

R

p
wherein

Reis (1) a hydrogen atom, (2) an aryl group which may have 1 to 5
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substituents selected from the group consisting of (i) a halogen, (ii) nitro,
(iii) cyano, (iv) amino, (v) a carboxyl group which may be esterified or
amidated, (vi) an alkylenedioxy, (vii) an alkyl, (viii) an alkoxy, (ix) an
alkylthio, (x) an alkylsulfinyl and (xi) an alkylsulfonyl, (3) a cycloalkyl
group which may have a substituent or (4) a heterocyclic group which
may have a substituent;

R? is a nitrogen-containing heterocyclic group which may have a
substituent;

Reis an amino group which may have a substituent;

Rdis an aryl group which may have a substituent;

p is an integer of 0 to 3;

q is an integer of 0 to 3; or a salt thereof.





