;, e3eL *46j T2Q SPECI FI CATI ON | NDOLI NE DERI VATI VE AND PROCESS FOR
PRODUCI NG THE SAME TECHNI CAL FI ELD OF THE | NVENTI ON The ntion
relates to novel internediates for thelsynthesis of indJNNNﬂMEM‘mmmmlves
whi ch exhibit excellent ACAT inhibitory activity, and to proggsges for the
preparation thereof. BACKGROUND OF THE | NVENTI ON I ndol i ne derlvatlves of

the followi ng general fornmula ( ISFECMHEAHION R2 and R3 a
different and each represents a | ower al kyl group; nCc r4ﬁwmmammnmmmWoctyl
group; preferred conmpound of formula ( 1 ) is a conpound o %ﬁgp
i.e. wherein R2 and R3 represent both nethyl group] have exce t

l nhi bi tory actNWOIYNBISRISHTARY ANEOPRGYEBSAGR pROIMERICPTHRGANIEansf er ase
(hereinafter referred to as ACAT), as disclosed in Japanese Patent Nunber

2968050 (EP 866,059 and USP 6, 063,806). R2 HOOCH R3 ~ N HzSCa ~I) N H "nCc
| COC(CH3)3 Synthetic internediates of indoline derivatives of formula ( 1
) and processes for their_pre aratlon are disclosed in Japanese Patent

Appl i cation Publ TEGENEH YENHONEP 782, 986 and USP 5, 990, 150) .
In particul ar, sphdhebém lh{?érﬁrdﬁe;@laa&@a) Bbvel hﬁeﬂrﬁ&ﬁéﬂe@@orﬁ%@ls\ﬁﬁthe‘é% oif

formula ( .1 and. processes for. their pr n are descrihed in Exanple
Lor e ( bl R0, Br0ceSaEs, ol Lok, pLepabatl L, 2r e depetihed | Exanp!
(EP 782, 98froasdetil? the P9€hatbliyn asersdfown in the foll ow ng schene. 2 wN
Ac 2 Br2 Br I AcOH ~ N Ac fumHNO3 AcOH Br I , N NOZ Ac 4 [wherein Ac

represents an acetyl group] The foll ow ng process for the preparation of
the conmpound of formula (la) is disclosed in the Exanples 3, 4 and 6 in

Japanese Patent Nugber 2368000 (FR8RR-ASY and USP 6, 063, 806) .
Indoline derivatives of the following general formula (1) [wherein R? and

R3 are the same or different and each represents a lower alkyl group; nOc
represents an octyl group; preferred compound of formula (1) is a compound of
formula (1la), i.e. wherein R2 and R3 represent both methyl group] have excellent
inhibitory activity against acyl-coenzyme A : cholesterol acyltransferase
(hereinafter referred to as ACAT), as disclosed in Japanese Patent Number
2968050 (EP 866,059 and USP 6,063,806).

H,SO, M

|
COC(CHj)s

Synthetic intermediates of indoline derivatives of formula (1) and
processes for their preparation are disclosed in Japanese Patent Application
Publication Number Hei 8-92210 (EP 782,986 and USP 5,990,150). In
particular, synthetic intermediates of the indoline derivative of formula (1a) and
processes for their preparation are described in Example 3(1) and (2} of
Japanese Patent Application Publication Number Hei 8-92210 (EP 782,986 and
USP 5,990,150) as shown in the following scheme.
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Piv-Cl HCI(g) 5% Pd-C wet ~ TEA ~ ZnC2 C >~ ~ N, ~ NCGHC N NHz Ac NH Ac
NH Ac coteu 6 coreu 7 n-Ccl NaCN NC | ~ EtOOC | ~ K2C03 N~ ~/ N~ NH Ac NH
,"H corBu 8 corBu 9 NaOH HOOC ~ H2S04 EEOOC NH ~Oc NH nCc corBu ~ p corBu

Hooc HzS04 NH nCOc coc(cH313 2 1 a [wherein Et represents an ethyl group;

tBu represents a t-butyl group; Ac and nCc have the sane neani ngs as given
above]. In theg above process for the preparatfigm-pfNOxe conpqund of formula
(1 a), the wyi or eacr,step gf_the reactlgé;l_?%sse)s I . Doc FP0209s

doc Sankyo/ gI 7>2 o sonpound
(3) fromc 0./Co r fro d
(3):63.2% the ste Ago coﬁ% und () rom%orrpoun 4): 76°0%7théstep to

conmpound (7) fr2m conmpound (6): 90. 0%3theA‘“step to compound (N%) f rAem
conmpound (7): 75.9% the step to conpound (9) from conpound (8) 59. 1% the
step to conpound (10) from conmpound (9): 74.8% the step to c4nmpound (11)
from conmpound (10): 73.2%the step to conmpound (la) from conpound (10):
59.7% and the step to conpound (la) from conmpound (2): 7.2% DI SCLOSURE OF
THE | NVENTI ON Th@htfene At @€sreb@ue ahticet@yoytgar s made great efforts to study
synthetic internediates of indoline derivatives of formula ( 1 ), which
exhi bit excellent ACAT inhibitory activity, and to study processes for
their prepar at i drhe fdi]mymgeweca‘ssmdhﬂmreﬂaamwhItbet}ila:cdrm;bcﬁrrrmdifatrﬁﬁlaof t he

i ndol i ne |vat| of fo mJIa a ngvel [ their

or epar at| OyCunA9eR s i ERLEPIRE Rhe DR e TERR el et on pr ocess
is excell élﬁ68@5ﬁﬁEP@@6tQ59parei/USBsﬁ Pph8egses, in that: (1) there is no need
to use bronm ne or sodi um cyani de, which have sone handling and safety
problens in work operation, (2) operation conditions of reactions can be

i nproved, especially, for exanpl e,Piv-Glthe nitratHGKg)process

productivity, sasglpdaswesi n t dEshor t rkiZmge t iore @j 2/ 3), can
be |ncreased4@£ﬂigb 't rl@? el g such as by
m hydrdi¥lde sol Y

| owering the concentration agyeous sodi ur Oofcin the | ast
step of preparing the car boNFl c Aci d conp d and (5) a h ylf| d of the
conpound of forrmula ( 1 ) can be ‘obtai ned p?rew ous overal yi el d of

t he conpound of formul a 1) fromthe conpo nd of haydml a (2) di sclosed in
the prior art referenee was.7.2% whepgas-the\yiel dcobtained by this

invention is % or T&ﬁy sent "in i on—provhdes novel and
useful internedi ates for N
e
COtBu 8 cotBu 9
EtOOC NaOH HOOC H,S04
N N,
NH nOc NH nOc
| t
COtBu 10 COfBu 11
HOOC
N H,SO,
NH nOc i
COC(CHjy)3
2 1a

[wherein Et represents an ethyl group; tBu represents a t-butyl group;

Ac and nOc have the same meanings as given above].

In the above process for the preparation of the compound of formula

(1a), the yield for each step of the reaction is as follows:
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preparation of indoline derivatives of fornula ( 1 ) and processes for
their preparation. The novel internediate of the present invention is a
conmpound of general formula (1) OHR2 HOOC Ra / N~ (1) R~ (wherein RL
represents a protective group for the am no group, R2 and R3 are the sane
or different and each represents a | uwer al kyl ) a salt or an am de
derivative ther éb¢ stegrtogorprpsdnd) f53m gepwmornds(@) §§}‘g/(l 1) R2 RAOOC R3 / N

(1) NO2Z R (wherebkipRd cbﬁ%baﬁaqmr@n%mp%%u\(e)mgw for the am no group,
R2 and R3 are the sane or ferent and h represents a | ower al kyl

group, R4 represBaferdorompayet @k srmsempopnetd /o¥ogroup for the car boxyl
group), a salt ahe sttpadicdmpdant\atioa dohgjoeal.(6P90tdve, ot her hand, a novel

process for the preparation of the ound of _general fornula (I) H R2

Pooe (1) R PRSERR e B S REE TP Hed et ot 6 i n the presant
i nvention, (whenke eteBJtoroeﬁrpeaaﬂt(e) feorprbmoindg8)g5ouU.f or the ami no group,

R2 and R3 are t t. and each r s a | ower alkyl

group) or a sal Qﬁ? ﬁgelpet&comc?(?ﬁﬁﬁ @@s&?rﬂeofnéjggf’fig%r g?'eéa"’conpound of general
formula (1V) tR2 sfelp\fp dBmpountll (R ftsmheoaipoubd, (163273296 R3 have t he sane

reanings as of vene SaVE)comih.d (FSHAL O A8TRRALohOr R (V) 0 OH (V) HO

OH or a salt thereo W the conpound
of general for mithas{eylto)compound (1la) from compound (2): 7.2%.

DISCLOSURE OF THE INVENTION

The inventors have for many years made great efforts to study synthetic
intermediates of indoline derivatives of formula (1), which exhibit excellent ACAT
inhibitory activity, and to study processes for their preparation. They have
found novel synthetic intermediates of the indoline derivatives of formula (1) and
novel processes for their preparation and have completed the invention. The
novel preparation process is excellent compared to previous processes, in that:

(1) there is no need to use bromine or sodium cyanide, which have some
handling and safety problems in work operation,

(2) operation conditions of reactions can be improved, especially, for
example, in the nitration process,

(3) productivity, such as being able to shorten working time (about 2/3),
can be increased,

(4) reaction conditions can be greatly relaxed, such as by lowering the
concentration of aqueous sodium hydroxide solution in the last step of
preparing the carboxylic acid compound, and

(5) a high yield of the compound of formula (1) can be obtained (the
previous overall yield of the compound of formula (1) from the compound of
formula (2) disclosed in the prior art reference was 7.2%, whereas the yield

obtained by this invention is 27.3% or more).

The present invention provides novel and useful intermediates for the
preparation of indoline derivatives of formula (1) and processes for their

preparation.

The novel intermediate of the present invention is a compound of

¢
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R2 HOOC ~\ (M') R3 ~ NR which is a novel synthetic internediate in the
present invention, (wherein Rl represents a protective group for the am no
group, R2 and R3 are the sanme or diffetent and each represents a | owner

al kyl group) or a salt thereof, conprises the reduction of the hydroxyl
group of a conpound of general fornula (1) OHR2 HOOC (1) Rs / N Rl
(wher ei n BEnerofoamylRE) have the same nmeanings given above) or a salt

t her eof by phosphorous acid and an al kali netal iodide, preferably in an
organi c acid. A novel process for the_preparation of the conpound of

gener al formula (11) R2 RAOOCOR3 REN/ (I'l') NO2 R~ which is a novel
synthetic internediate in the preasentl i nvention, (wherein Rl represents a
protective group for the anH@6Cgr ou and R3 are the sanme or different
and each represents a | ower al kyl R4 repr@%ents a hydrogen atom or a
protective group for the carboxy g r a salt thereof, conprises the
nitration of a conpound of general fornmulag(Vl) R2 R400C (VMI) R3/ NR
(wherein R, R2, R3 and R ~ have the same neani ngs as given above) or a
salt thereof. A novel process for the preparation of the conpound of

gener al f gsftdleth RVkdpre@htEAQRGeb droBB fbr NarkiBs ghis R4 SnBRSYALMRLI C
intermediate in the present invention, (wherein RL represents a protective
group for SEE A Hifierent g cagprepmeserts a lowerpdkod ghienR)r 2 grit e cBAMI4Rd each
repr esent slefivh@wethedddtyl group, R4 represents a hydrogen atomor a
protective group for the carboxyl group) or a salt thereof, conprises the
reduction of a conpound of general formula (11) R2 R4OOC I / (11) R~ N
NO2 R~ (wWeemaidingdundRil,geléraifdnfda (I§ve t he sane nmeani ngs as gi ven above) or
a salt thereof. A novel process for the preparation of the conpound of
general formula (VIII)

(D)

(wherein R! represents a protective group for the amino group, R? and R3 are the
same or different and each represents a lower alkyl group, R* represents a
hydrogen atom or a protective group for the carboxyl group), a salt or an amide

derivative thereof.

On the other hand, a novel process for the preparation of the compound

of general formula (])

OH R?
HOOC = O
R3 Z N
\R 1

which is a novel synthetic intermediate in the present invention, (wherein R}
represents a protective group for the amino group, R? and R?3 are the same or
different and each represents a lower alkyl group) or a salt thereof, comprises

the reaction of a compound of general formula (IV)
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R2 RAOOC R3 ~/ ~ (M1l) "N NH Owhich is a synthetic internediate in the
present invention, (wherein R 1 represents a protective group for the am no
group, R2 and R3 are the same or diffePent and each represents a | ower

al kyl group, R4 represents a hydrogen atomor a protective group for the
carboxyl group) or a salt thereof, conprises the pivaloylation of a
conpound of general formula (VII) R400C (VI1) R3 / NH2 R~ (wherein R1,
R2, R3 and R4 have the sanme neani ngs as given above) or a salt thereof. A
novel process for the preparati conpound of general fornmula (I111)
R2 RAOOC R3 ~ / ~ (I11) "N NH n i<h is @vgynthetic internediate in
the present invention, (mherdR%l andNﬁB are the sane or different and
each represents a lower al kyl group, R4rrepresents a hydrogen atomor a
protective group for the carboxyl group, nCc represents an octyl group) or
a salt thereof, conprises the octylation of a conpound of general fornula
(1X) R2 REPRLeRBRI, Y G hhNHNQ dawhemnehMinEd as BReARBoR dayg the sane
nmeani ngs as given above) or a salt thereof, preferably in a solvent of
butyl aceta®eovnd o) peHEabiems &) preferably in the presence of

di i sopropyl et hyl am ne as a base. The protective group for the am no group
inthe definition of RL is a usual protective group for am no groups and

i ncludes an "aliphatic acyl group', for exanple, a C 1-C2o al kyl car bonyl
group such as fornyl, acetyl, preépi , butyyyy, isobutyryl, pentanoyl,

pi val oyl , val eryl, isovalerylﬁ oct gnoyl, lauroyl, nyristoyl, tridecanoyl,
pal mtoyl or stearoyl; a hal ogeno laviver al kyl carbonyl group such as

chl oroacetyl, dichloroacetyl, trichloroacetyl or trifluoroacetyl; a |ower
al koxy- | ower al kyl carbonyl group such as nethoxyacetyl or an unsaturated
al kyl car boery# sgit dlagrestuch as (E) - 2- net hyl - 2- but enoyl ; an "aromatic acyl
group", for exanple, an aryl carbonyl group such as benzoyl, a-naphthoyl or
(3-naphthoyl; a hal ogeno aryl carbonyl group such as 2-bronobenzoyl or

4chl or obenzoyl ; Aandvgherocasskigr siedrepayateay tiohy lcompoupd 9figeness! formula
2,4,6trin¢¢ﬁylbenzoyl or 4-toluoyl; a | ower al koxyl ated aryl carbonyl group
such as 4 ani soyl; a nitrated aryl carbonyl group such as 4-nitrobenzoyl
or 2-nitrobenzoyl; a | ower al koxycarborfl ated aryl carbonyl group such as
2( met hoxycat ~bonyl ) benzoyl ; or an aryl ated aryl carbonyl group such as
4phenyl benzoyl ; an "al koxycar b@®@d™ grpup™ Qr exagpje, a | ower

al koxycar bonyl group such as net hox cL | / et hoxycar bonyl,

t - but oxycar bonyl or isobutoxycarboRyl ; ~or aN| ower al koxycar bonyl group
substituted with a halogens) or a tri-|ower-galkyl-silyl(s) such as
2,2,2-trichl oroet hoxycarbonyl, 2trirnethylsilylethoxycarbonyl; an

"al kenyl oxycar bonyl group" such as vinyl oxycarbonyl or allyloxycarbonyl; an
"ar al kyl oxyan RONKbvesOHhetic WieFicdBYe REHRIrEQRRlihYentBAS WHedliackW th one or
two substituents selected from|ower al koxy or _nitro _group, such as

benzyl oxyESRISEFRIE 2 REOHSHNS YBHENDY Hask g beieyp; R? and R3-are the same or

3, 4- di et kererbenayd eXICAPBARNLs a Towir BN @A) ¥ Yl D@RYdof Momprises

4ni tr obenzyl oxycarbonyl ; a "silyl group", for exanple, _a

Cri- 1 over Bif RAUEPRIO! She hidreukrauB of pieaiRgRER 1) £eRerr] termpia) 1

i sopropyl dinethylsilyl, t-butyldimethylsilyl, nmethyldiisopropylsilyl,

met hyl -di -t-butylsilyl or triisopropylsilyl; or a tri-Iloweralkyl silyl
group substituted with one or t fkhrﬁﬂ groups such as di phenyl net hyl silyl,
di phenyl butyl silyl, di phenyl i sopfap il or phenyl diisopropylsilyl; an
"aral kyl group” for exanpl eHORY owe gr oup @ubstituted with one to
three aryl groups such as benzyl ., phenethyl, 3phé yl propyl ,

a- napht hyl net hyl , (3-naphthy|neﬁ%yl, di phenyl net hyl, triphenyl methyl,

a- napht hyl di phenyl net hyl or 9-anthryl nethyR! or a | ower alkyl group
substituted wwth one to three aryl group wherein said aryl group is
substituted with substituents selected from |l ower alkyl, |ower alkoxy,
nitro, hallejerioR!dlamul B baype thectanassméamiatgh giveerabpie) or a salt thereof by
2,4,6-tri - Mo 17yl - 0 :
4-nethoxygﬁgg§+§§gﬁ§%§ﬂ%%fﬁ%%?&gﬁ%?%%ggﬂé%F?eékéﬁi?B egg%%%J C-1((i:'hlorobenzyl,
4- br onbbenzyl, 4-cyanobenzyl, 4cyanobenzyl di phenyl net hyl,

bi s(2- ni tropheny )&gj P}/Ace_ § 1R tRE HLAPAratid of BeYoipbinliYds g8hQYP” such as

et hyl car bonyl oxynet hyl, pival oyl oxynet hyl, di net hyl am noacetyl xymet hyl or
1-acetoxyethyl; a "1-(al koxycarbonyl oxy)al kyl group" such as
1- (et hoxycar bonyl oxy) et hyl, 1-(et hoxycarbonyl oxy) et hyl,

et hoxycar B8h§f%8%E et hyl , 1- $4"9d 6%%%%%&Tﬂﬂﬁvpﬁ & hyl,

1- (t but oxycar bonyl oxy) et hyl ) 1- (et hoxycarbonyl oxy) propyl or
1(cycl ohexyl oxycar bonyl oxy) et hyl ; a "phthalidyl group"; or a




The term "protective group for the carboxyl group” in the definition of R4
refers to a "protective group in chem cal reactions"” which can be renoved
by hydrogenol ysis, hydrolysis, electrobysis or photolysis. Such a
"protective group in chem cal reactions" includes a "lower alkyl group”
such as nethyl, ethyl, npropyl, isopropyl, n-butyl, isobutyl, s-butyl,

tert - but ylforraulsei y| | i sopentyl, 2methyl butyl, neopentyl, 1-ethyl propyl,
n-hexyl, isohexyl, 4-methylpentyl, 3nmethyipentyl, 2-nethylpentyl,

1- net hyl pentyl, 3, 3-dinethyl butyl, 2,2dipethylbutyl, |, |-dinmethylbutyl,

1, 2-di met hyl but yl, 1,3-dinethkaH§ 3di pet hyl butyl or 2-ethyl butyl; an
"al kenyl group" such as ethenyl,”1=pr o , 2-prop |,
1- net hyl - 2- propenyl , 1-nethyl - 1- progeny 2~Ret hyl - ¥=propenyl ,

2met hyl - 2- propenyl , 2-ethyl - 2-propenyl, 1-butenyl, 2-butenyl,

1- et hyl - 2but enyl, 1-net hyl - 1-butenyl, 3N@et hyR-2-but enyl,

1-ethyl -2-butenyl, 3-butenyl, 1-nethyl-3-butenyl, 2-nethyl-3-butenyl,
1-ethyl -3-butenyl, 1-pentenyl, 2pentenyl, 1-nethyl-2-pentenyl,

2- met hyl - 2wipiehtie pyloye Bsypémdtenipternibdinge ry the3prentenpientbmgvheteirBRpent enyl |
4- pent enyl : - 4- t g%}P -4 4, oalz - hexenyl ,
3-hexeny|f%ﬁﬁﬁ%§%ﬂ§Fvﬂ§&ﬁgfgﬁy ?mgﬁ "a ﬁéﬁ?ﬁﬁpﬁgg%wl%u%ﬁqéggé%ﬁﬁﬁyl,

2- pr opyny| diffarepp phg leach peropyamngs a 1owersalkyll grdupr Bhrapyésents atfigtogapr opynyl ,

2-butynyl, _.1- - 2= hut -2~ - - . |,

3 but ynyl TR oS BBy or3n AR Ry s R SR

2- pent ynyl the hiyratipry bf 2 cpmppyng [of genaral fayrhula (Yéint ynyl , 3- pent ynyl ,

1ret hyl - 3- pentynyl, 2-nethyl-3-pentynyl, 4-pentynyl, 1-nethyl-4-pentynyl,
2met hyl - 4- pentynyl, 2-hexynyl, 3-hexyn¥l) 4- hexynyl, 5-hexynyl; a "hal ogeno
| ower al kyl group” such as trifluoro hyl, trichloronethyl,

di fl uoronet hyl, dichloronethyl, dibromonethyl, fluoronethyl,
2,2,2-trifluoroethyl, 2,2, 2RI0Qh orget hy 2- bronoet hyl , 2-chl oroet hyl ,
2-fluoroethyl, 2-iodoethyl, 3chloropropyl, 74-fl ygnpbutyl, 6-iodohexyl or

2, 2-di bromoet hyl ; a "hydroxyl | oRéf llrﬁlkyl group" such as

2- hydroxyet hyl, 2, 3-di hydroxypropyl, 3-hydrgxypropyl, 3, 4dihydro_xybutyl or
4- hydroxybutyl; an "aliphatic acyl |ower alkyl group” such as acetyl nethyl;
an "aral hyi group", for exanple, a "lower alkyl group” substituted with one
to three agerdh®UPR2, FCIhARY REYZ e saPRERBEINkSs a3 zRREMBOPE) WM salt
anapht hyl net hyl , a- napht hyl net hyl , di phenyl methyl,” tri phenyl net hyl ,

6phenyl hexy€T€%- napht hyl di phenyl net hyl or 9-anthryl nethyl, or a "l ower

al kyl group” substituted with one to three aryl groups wherein said aryl
group is substituted with substituents selected from]ower alkyl, |ower

o Kok, nitro. HAPGURTodsS G b Ry PEGS fogr By ey

4- et hyl befozyla @14, 6t ri net hyl benzyl , 3, 4, 5-tri met hyl benzyl ,

4- met hoxybenzyl , 4met hoxyphenyl di phenyl net hyl , 2-nitrobenzyl,

4-ni trobenzyl, 4-chl orobenzyl, 4bronobenzyl, 4-cyanobenzyl,

4- cyanobenzyl di phenyl net hyl , bi s(2ni tR?ophenyl ) net hyl , pi peronyl or

4-rnet hoxycar bonyl benzyl; or a "silyl] group” such as trinethylsilyl,
triethylsilyl, isopropyldi b si eNt - but yl di et hyl si |yl

met hyl di i sopropyl silyl, methyl-di-tje but yl si | ytgpt ri i sopropyl silyl,

met hyl di phenyl silyl, isopropyl diggheny#¥si TNl , butyl di phenylsilyl or

phenyl di i sopropylsilyl. Preferred as ot eghive group for the carboxyl
group is a lower alkyl group, nore preferréd is a straight or branched
chain al kyl having from1 to 4 carbon atons, still nore preferred is a

met hyl , ethyl  ar n-propyl. group. and st preferred a rotective group is
o et hyl gP BB prieBHEh m et b BRSO G SRR BRI br oduced by
substi t ut i epredents € ardyoatitle gyoap forviiht langino @nduty RiraoudpRWarer thie sag@i @k am no
group may i || [, ut | 0k, i n descri bed
bel ow. Sai%ﬁgﬁﬁéfggﬁgﬁ r”ﬁ%?%géélgﬁ%M%%ghégsglEy%%%?%%%ggé%§§¥%§ed above;
an "al kyl oxtprgennay ptoteftive grrapirethe gattowet griupbsya gelh thersat lromerises hoxy,
ethoxy, - @cARAior SOPESRBYYnd Br AHLAMoBhuk (YT OXy, @ | over al koxyl at ed

| ower al koxy group such as 2-net hoxyet hoxy or a hal ogenated | ower al koxy
group such as 2,2, 2trichloroethoxy; an "aral kyl oxy group", for exanple, a
| ower al koxy group substituted with one to three aryl groups such as
benzyl oxy, phenet hyl oxy, 3phenyl propoxy, a-naphthyl net hoxy,

(3- napht hyl net hoxy, di phenyl nmet hoxy, tri phenyl nethoxy,

a- napht hyl di phenyl net hoxy or 9-ant hryl net hoxy; or a | ower al koxy group
substi t ut eleviPZResdete t o t hr SekefP§e97( e slver&i2R0708i d aryl group is
substituted with substituents selected fromlower alkyl, |ower alkoxy,
nitro, hal ogen or cyano group such as 4-nethyl benzyl oxy, 2,4,

~ 4 o N o N o I 1 N




/ N ,+ HO-OH Std HOOC 3 | j Step 2 RA00C3 ~~NRT ~RIVR-VOHRI RL
VI ~R~ Rz Rz R Step 3 R4poC ~ Step 4 4 ~ Step 5 RAooCR3 I / N~ R OCC 3 |
[*N~Rs |l i NVR~NHII Nz R VII NHZz ~R~- VIIl ~ RORz Rz Step 6 R4oCC
~ ~ Step 7 R4ooC ~ ~ Step 8 RB3~H~R3I NHNH NG IXO- 11l O[wherein R~
R2, R3, R4 and nCc are the sane nmeanings as given above]. Step 1 Step 1 is
a process for the preparation of a cdﬁ%ound of fornmula (1), which process
conprises reacting a conpound of fornula
fornula (2)) with glyoxylicR¥OG (
presence of an acid catal yst. 14J Th
catal yst used in this process prVide it can be used in usual
reactions as an acid catalyst. Preferggd a&bds include a Bronsted acid, for
exanpl e, an inorganic acid such as hydrochloric acid, hydrobronic acid,

sul furic acid, perchloric acid or phosphoric acid; or an organic acid such
as acetic @fltin K7 Godfldlns OXA! 16 AEldnc SBEDANESNLL 0L 6o 36 iy

p-t ol uenesu foni ¢ aci’d, canphorsultonic acid, 2¥ i1 Pl Gorodcets € Aci d or
trifluorormbetr@fiesul fonic acid. Preferred as acid catalyst is an inorganic
acid and nost preferred is hydrochloric acid or sulfuric acid. The sol vent
used in Step 1 is any usual solvent which has no adverse effect on the
reacti on. An aciAlneved pirecess fesithe prewarstien obtheggoimitapindaafsiepetal can be used in
Step 1 as @raQlav@ni) Preferred as solvent is acetic acid, which acts as an
acid catalyst, or water. The reaction tenperature of Step 1 is between 0C
and 110C and preferably between 60C and 70C. The reaction tinme of Step 1
depends nainly on the reaction tenpegature, starting materials, acid

catal yst and solvent used in this reaction and usually is in the range of 1
hour to 2 days, preferanyRﬁ QEr 3ot 0 1 day. After the reaction of
Step 1, the desired conpound of fo a (1) can pﬁ isolated fromthe
reaction m xture by conventionalsp ¢ For *exanpl e, the desired
conpound can be obtained by additioniof a\suitable anount of water to the
reaction mixture to forma precipitab¥ anéﬁfiltration of the crystals. The
product thus obtained can, if necessary, be isolated and purified by
conventional techniques such as re@rys lization, reprecipitation or
procedures that are usually used for the isolation and purification of the
organi ¢ conpounds. Exanpl es of procedures nentioned above incl ude

adsor ption colum chromat ography using a stationary phase such as silica
gel ) al uniwhichris p|sgnthyitic intommedade bf thesyaesitunyenitione fwhypskin Plartiti on col umm
chromat og rﬁgmeemsg Qgr&eé}(@t%{‘g&fi forafls Qhﬁﬁ@%r(i.%c k23 dJePHAGRY shide 2R (2

product of Pharmacia Co., Ltd.), Anberlite D11 (a product of Rohm & Haas
Co., Ltd) ¢fferonippd P2 ocRrasys ddeverodlky) grevupi Bhiereerspicahydnessr at i on) ;

i on- exchangenty £ pRite@iapyap Mrtﬁwcaﬁfbﬁl?rf &¥apFeda BRRSEerkb Y UbHprises
chromat ography using silica gel or _alkylated silica gel (high performance
li quid chr@ﬁﬂ%ﬁﬂ?ﬂﬁﬁ?ﬂP%aﬁ?@%BY? gf generalgrigpla VL i t apl e cor nbi nati on of

t hese procedures, and the desired conpound can be isolated and purified by
eluting with appropriate solvent from,the colum used. In the case that it
IS necessary to separate isoners, each of the isoners can be separated at
an appropriate stage such as the-end’of e

end of a desired step by pdfP&Cningj thg suitable
(VID)

V) (such as the conpound of
rably nonohydrate) in the
¥s no (liyritation on the acid

(wherein R1, R?2, R3 and R4 have the same meanings as given above) or a salt

thereof.

A novel process for the preparation of the compound of general

formula (III)
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separation/purification procedure nentioned above or the conbination
thereof. Step 2 Step 2 is a process for the preparation of a conpound of
foormula (V1), which process conprises & reductive renoval reaction for the
hydr oxyl group of a conpound of fornula (1) and, if necessary, a protection
reaction of the carboxyl group of conpound of fornmula (1). The main process
of Step 2 can be acconplished in usu& manner by conventional reductive
reaction of the hydroxyl group. A erred node of the reaction is: (1)
catal ytic hydrogenation of Rf@eChy ghoup of a conpound of formula (1)
in a solvent or (2) reduction of _t dr oxyl grdip of a conpound of
formula (1) by phosphorous aci dR} ali nmetal iodide. There is no
limtation on the solvent used in thgyeacidgon ( 1) provided that it has
no adverse effect on the reaction and that it dissolves the starting

materials at |east to sone extent. i | e solvents include an al coho
such as net hanol, ethanol, n-propanol, opr opanol , n-butanol, isobutanol,
t - but anol , isoanyl al cohol, dlethyleneglycol glycerln, oct anol ,

cycl ohexanol, or nethyl cellosolve or an organic acid such as acetic acid.
Most suit 144 en an
al cohol |§Qﬁ§23§a§9hﬁﬁ£%#%§gﬁ%%%ﬂg§1gkégggggqnﬁﬁﬁgghLojﬁggI%z%ﬂ%ﬁﬂla (V1)
havi ng t hearRahgsemp oe giffeseponl errht iypsesiedtsed boteslaliivd gomimiRiadpriesontsexanpl e,
when ethanphydeds Gtbm r GOFHRUAE QxfouPQBlnlﬂeacafrty&)yl gﬁauwglo%r}eﬁiégxhts%pup as
the R4 group S obtalned and when net hanol i1s used, a conpound of fornula
(V1) havi mytd sreemyar agraduhieaeols eranmasegrtba eiviatisn %m‘éaljtpoumeofrmmll on
catal yst usgduiaykhe reaction (1) includes palladiumon charcoal, platinum
plati numon charcoal, platinum oxide, palladium hydroxide or Raney ni ckel
and preferably paIIadlun1on char coal . 16 There is no limtation on the
pressure used in the reaction ( 1) apd it is usually in the range of 1 to
10 at nospheres. The reaction tenperature of the reaction (1) is between 30C
and 90C and preferably bet wegj 60 . The reaction tine of the
reaction ( 1 ) depends mainly on th actpon te rature, starting
materials, reduction catalyst a Nused i his reaction and usually
is in the range of 2 hours to 10 hours, pHeferany from3 hours to 6 hours.
There is no limtation on the sol ventNRised in the reaction (2) provided
that it has no adverse effect on the eaction and that it dissolves the
starting materials at |east to som® extfnt. Suitable solvents include an
organi c acid such as acetic acid, form acid, oxalic acid, nethanesulfonic
aci d, ptoluenesulfonic acid, canphorsulfonic acid, trifluoroacetic acid or

trlfluoronethanesulfonlc §0|d and a nore suitable solvent is acetic acid.
The al kal i (WRstEn K°oli aed &S daqve fhe prme SuARINGS STy amve) pisa okt %F‘&fm i odi de

or sodi um preeiraisly ane JobeBt BT BAST addtiitel ¢t RINRST dUibOgielt@ably g theact i on
tenperature of th? reaction i betmeen 80C and 200C and preferably between

90C and 1g@feseraget disenrogrethylamns A 823 i nl y on the reaction tenperature,

starting

The protective group for the amino group in the definition of Rl is a
usual protective group for amino groups and includes an “aliphatic acyl group”,
for example, a C1-Cyo alkylcarbonyl group such as formyl, acetyl, propionyl,
butyryl, isobutyryl, pentanoyl, pivaloyl, valeryl, isovaleryl, octanoyl, lauroyl,
myristoyl, tridecanoyl, palmitoyl or stearoyl; a halogeno lower alkylcarbonyl
group such as chloroacetyl, dichloroacetyl, trichloroacetyl or trifluoroacetyl; a
lower alkoxy-lower alkylcarbonyl group such as methoxyacetyl or an
unsaturated alkylcarbonyl group such as (E)-2-methyl-2-butenoyl; an “aromatic
acyl group”, for example, an arylcarbonyl group such as benzoyl, a-naphthoyl or
B-naphthoyl; a halogeno arylcarbonyl group such as 2-bromobenzoyl or 4-
chlorobenzoyl; a lower alkylated arylcarbony! group such as 2,4,6-
trimethylbenzoyl or 4-toluoyl; a lower alkoxylated arylcarbony! group such as 4-
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material s and solvent used in this reaction and usually is in the range of
1 hour to 10 hours, preferably 1.5 hours to 6 hours. In Step 2 the
protection of the carboxyl group, which is an optional process, can be
acconplished by nmethod 1 to nethod 6. Method 1 The process in Method 1 can
be acconplished by reaction of the carboxyl group wth a conpound of

formul a Réﬁry@qyﬂ aag’éﬁt%ﬁlfy?‘?%’ib?% gﬁ?‘é&%‘h@éaﬁ)f’"%rﬁg‘%‘?%ﬂ o2 PEEMREPYl e in the
range of -2Qwet aikbZPéarbpighrtatlaibonn SoubauBA@s 4-or a reaction tine in

t he range of urs to 10 hours. 17 In the fornmula R4-X, R4 has the

0.5 h

sane nmeani MFREYGRPERY OFRY: ahan RrylaisAeseiseonyl PR BAs b as a
BUC| eophi I;ilgéng_ﬂﬁhd@a;l ?rgfeou@cﬂcﬁﬂfongkiﬁ?nbeifoﬁeimﬁlﬂg% lﬁeﬁrﬁlm@ba@‘énylhl orine,

rom ne or_iodine; a |ower alkanes onyl ox roup such a
met hanesul FBRY PERY 25 P LPHRIERTTD by P ERG b2 Kt SHLNE FEREPL 8F kanesul f onyl oxy
group suchisésatbxydarbmatybmetaianes vlkoapgdrbayyl gf-oyne shlsdtituerdoeithanesul f onyl oxy;
an aryl sul.f onyl r.oup suc S. zensul |, oxy, p-toluenesul fonyl oxy or
it opervimeettf b A Ayt Ao RSB SG0TH: DY i SRl 00
acyl oxynetthydethgbildethogydarbenydrcat tadiemstidryicadiuingt gmap” puetabseyl oxynet hyl

b 1 d ol jde; ! | kyl

b om Se oA A LRI o, ARG ALKGIAE AR ARYY

i sopr ﬁpoxmmml}a%glmwlw@ whbmede,mm(selbhb&?m@ﬂ srdentedfapjrelower chl ori de or

1- (et hox p}§,n(¥_J ; tﬁ@EIH?

(5f reret hy?/?%{{o o- 1r9§r¥’a%? %uo’l Sgﬁgﬁsﬁnﬁgl{a k@i h%hix’daé—. g’@g%gyl?\)gcﬁbrﬁntygti on on

t he sol veni,-4uimgthoxyhendyingydarppayh dedtrohenzyloaxyparbonyl aadrer se ef fect on t he
o : . | vos. g .

reaction arﬂﬂob{é'xgiyédo L3RR Ye 1633@‘?0&;5 ’?‘Fc%r'e%gmrﬂfé, %rﬂrﬁio%eﬁjallﬁﬁﬁﬁrﬁ ﬁ;oglgsoma

extent. Suitable“solvents i nclude an aliphatic hydrocarboni suchi as hexane
or hept anesuchrasdirigprthylsilfly thicshulsbdnisepeapyimsthylelyd, t-pwyldemethylsiliy| ene; a

hal ogenat edefhyiiR6pFRIRIISU &R tAR-MBLRYL NS &HREdFH8py16i106:0f @i Mw&ar bon

tetrachl ori de, dj C%f or oet hane hl or obenzene or dichl orobenzene; an et her

: c
such as di ZkAyilybemup substiaEpd gpt ong Meivo a3l EoHParYFaPaN, di oxane,
di met hoxy edippewyigktidildist, ipeasshtyral) digflRhpisoebhakilylarket one such as

acet one, t hyl . et hyl tone, nethyl isobutyl ketone, isophorone or

cycl ohexa[%?fég’ldémﬂ?’%/wrsgy]sﬁeha‘g’gkygc%?%i FF aénB]F’?é‘B’Bﬁfﬁj]Fﬁrﬁr?‘r‘ﬁ’l e; or an
ami dehs:Jc Fslﬂ:&ti‘twulé&a\rﬁkdeme iy ﬂﬁrr]ekf ani Ebtillfpigrsmmaiﬂ)en%flblpﬂérﬁﬁﬁh?ly Eac eth oami de,

N- net hyl - 2- pyrr ol i done, t rrolidinone or hexanet osphoric
trianide. [eorf’gy n%‘ﬂ@#ﬁ%?%ﬂﬁxd%nﬁﬂﬁthgg&%m&gé}c‘qu}?‘?ﬁl%?%g 1 provided that
it can be wisdnylmaiBiab-TEphARfldiphedylBattyl opW-AHrAnRABAS of AtdvwidanliRy

i nor gani ¢ base, L’or_ eX@%&f)f{ﬁFggﬁﬁl kal i  nmetal carbonate §uch as sodi um

car bonat e, 8" 8BP &P MY rqe; 4R gRTR AVISORA R AR TR nret al
hydr ogenc asuisniah ted s thswassta aeh tis rseley thddgen dawdroa Ry 1e Jowss tatissdy Lifitro,

cuch as T PAvE B dera B B o SRR e Bl S R B ke
met al hydrwihetbybantyl ab nssdoxmiehydr éanatboxypdteagkliphenyidetbyl, @e, bari um
e I e
cyanobenzyldiphenylmethyl, bis(2-nitropheny!jmethy! or piperonyl; an
“acyloxyalkyl group” such as ethylcarbonyloxymethyl, pivaloyloxymethyl,
dimethylaminoacetylxymethyl or 1-acetoxyethyl; a “1-(alkoxycarbonyloxy)alkyl
group” such as 1-(methoxycarbonyloxy)ethyl, 1-(ethoxycarbonyloxy)ethyl,
ethoxycarbonyloxymethyl, 1-(isopropoxycarbonyloxy)ethyl, 1-(t-
butoxycarbonyloxy)ethyl, 1-(ethoxycarbonyloxy)propyl or 1-
(cyclohexyloxycarbonyloxy)ethyl; a “phthalidyl group”; or a “carbonyloxyalkyl
group”, for example an oxodioxolenylmethyl group such as 4-methyl-
oxodioxolenylmethyl, 4-phenyl-oxodioxolenylmethyl or oxodioxolenylmethyl.
Preferred as protective group for the amino group is an aliphatic acyl group,

more preferred is a C1-Ca alkylcarbonyl group and most preferred as protective
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18 netal al koxi de such as sodi um net hoxi de, sodi um et hoxi de, potassium

nmet hoxi de, potassi um et hoxi de, potassiumtert-butoxide or |ithium

met hoxi de; an al kali metal nercaptide ch as sodi um net hyl nercaptide or
sodi um et hyl nercapti de; an organi c base such as N-nethyl nmorpholine,
triethylam ne, tributylam ne, diisopropylethylanne, dicyclohexylan ne,

N- met hyl plgﬁ%‘ﬂﬁ’&ﬁ%aceﬁ%’grﬂ}lﬁe 4-pyrrolidinopyridine, picoline,

4- (N, N- di et hyI am no) pyridine, 2,6di(tert-butyl)-4-nethylpyridine,

qgui nol i ne, ani l.i ne, ni l.ine, . .

150G avabi oycl A oy A st e g GaiiaD o R2Gh & s 3 syigiate ( pABCO
or 1,8-di airabcm&émlﬁancyu)]gtmﬂseleaﬂn@fro(xmw6cafbomatefrg;mmh&tsahb1ik@1,base such

b st 11 me TS TPP it aE ok 8805 YR R Gcnd. 1 ifloR t5nidn be

acconpl i she@bdmyylr 2anéthehuofl, hé@m@ﬂpb&ﬂ@rlh@pyn@ héwyl, aaasl’mxyym group wth a

conmpound of S as given above]
using a coufﬁ‘?’#&nb agé%‘%'ﬂ tyi'g %fﬁ}?yll“ ?’#12 %?’nz%eg@ r}Sglbsence of a base.
The coupl |d1g1et}5algfmyt A 3€limerhyNiithiod, ]2d1nsethyib)4t3a tendimeabylontydfl,an ester of

PROSPROT | CAGLAISEI 28 b N, RDPRRIGI I YR Ch RIS phggAgar ! o2i de
gar bodi i msdraalsfucm tagndhe3l diay ellohesopirclaavieglfrom Heq 4 Tagoon atoms, mborZI .
I'1 sopropy. rgi% hadk 'arngtg‘ngSréth fg%’}‘%}%ﬁ‘ ff}ﬂ (régq_gfr%lleg NARLE y%) LG@r bodi i mi de; a

conbi nat i t he carbodii m de ase a ri bed bel ow,
a conbi natl on of the carbodii mde given above and an N-hydroxy conpound

such as N-hydr Om%ﬁh“gmtgéwejgrmlg' f&ﬂ@%&%&&f @%ﬁbelrp{he definitjon of R#
N- hydr oxy- 5- nor bor nen2 di carboximd (rirn) nbi nation of a disulfide

such as 2,r2fergihy f PLAYECtive &OUR aleckcﬁmlzalzea@ﬁlmz‘étw 8 by rerapend ‘?Si de and a
phosphi ne @Jﬁg‘ge@ﬁ%lfsfd BB@M &@Wd%l@é dﬁﬁatl@%ﬁél p@@&DQl«gﬁtec(dvg)gr écar bonat e
|

such as N, N succinim %/ car bonat e, carbonat e or S - bi s(
1- pheny| - 1nghertcal Feactiong )ncmc%qﬁuaoé%w'tﬁoﬁ%@(legmwosve? stk th¥hpor i de such

as N N - b!;&bgypmp&qsyaztobuwl bR St 1, Qe&J”Hqurll elq;en(tyll JsopEnt9Kal-at e such

as N, N -di succj.ni Ilmdeo

N, N - bi s( snﬁﬁwb%f ﬁleﬁle%p%n aFrth%l?f‘?ﬂYng 9 1139%exy Rethypentyl, 3-

1, 1' bi s( b&ﬂé@iy[pe@l;ﬂ] Yina@kalpahss, 1 nﬂethjﬂp&ﬁt@},@jlik-ﬂlirﬁbm@ﬂ:ﬂitﬂ, azol yl ) oxal ate or
1,1 -bi s(

of the phcipi Wzb Iallr#%%%\gﬁ‘ty@ﬁl&? gﬁzgtginlé? Oif%éilo)é %‘%’gé&as}hlb)la i gog‘ﬁlcﬂaglson
di et hyl azdldleclaylbmwybarze:tmylbﬁtyl, a(m?a@khrgzaghnmﬂs)ldh s ey, ne porpeapl,

w20 oo bOXURILSS, P EAR RSt A PESERNLE, ARUst SRR, g2 bace os
such as Nenhihyl-3-prheenili 2-okaid- pmmeeyl étblft@melt% ‘butens)l, brogithelt2r oar yl

di sel eni de, 3UaH §5niny ?1%&1%?1' S%éﬁ!{fﬁ'g‘éﬁe?ﬂ ‘g ef”H}l @r Lilt%H f Qrﬁﬂteﬁyl' azol i de

such as p-nltrobenzenesu friaz -1-Tower

al kyl pyridi m%hylh%biléfél}’b@cmeé@liﬁ Bhteayb 11??@3’11?1%?‘?%@1 hivgatengti’de; (xii) an
i m dazol e ﬁéﬂﬁéhﬁsljméthyl%le}rﬂe%bl 5 H@égh@ Hn Dy @%h&mﬁi di-padlazol e; (xiii)

a 3-lower al kyl™-2- hal o-benzot hi zol i um'f | uor obor at € suc

3et hyl - 2- cﬂ’ﬂ”é?%e%i’@ﬁthyla% BEPtsRvh 0By EBYlal anethyd-¢pertenyt, (%né}ethyl -4

al kyl - benzggrémaol h%x@@,hmeﬁm :a&eﬁeﬂwtmlek@@zca Rzl azr‘%ﬂb@ﬂﬁ (xv) a
phosphat e such as phen hl or o i} r an ester of pol Iohate
(xvi) a ha¥88Ri PeHyes F'g’éfwllaﬁaﬁ’ré?p% h et R oPsRmpl i metiad 8 ‘(xvii) a

hal osi | ane2 sugma@lsrobynﬂerzmdtgmylyll mdéthol- Qdﬁxtﬁtyltmm&tthyn%hyjny(t,m Gthyd—e
Pl i f k I f hal i d
ot hanesal § S SRRl S S b ST bl A Bub i, TheS:
N, NN, N blaiyngl Dq»@ttyrmlky#ndthyleﬁmemﬂwu|2ﬂmed1ylldedﬂymdch paestynyl, 1-
N, NN, N h I
S&g&hﬁ e&ﬂ%ﬁ}ﬁﬁ b%’x&kglo%n}r} B?n gn el m Qr egt@ﬁf CQ)Up ing

reagent [ hosp ‘ester of
azodi car boxythyd-4epdrdymyl, Zrhesymdi MEMa%MEynyTh@ﬂiexyrs’l,rm“halmematl on on the

sol vent usl%%ef EJL%PH&Q@” Su 8¥'t9§ﬂ bRty tr%%or@&eﬂ?{eéiﬁﬁm%frﬁ&ﬁ&l on the
reaction an ISSO ves the startlng
dichloromethyl, dibromomethyl, fluoromethyl, 2,2,2-trifluoroethyl, 2,2,2-

trichloroethyl, 2-bromoethyl, 2-chloroethyl, 2-fluoroethyl, 2-iodoethyl, 3-
chloropropyl, 4-fluorobutyl, 6-iodohexyl or 2,2-dibromoethyl; a “hydroxyl lower
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at least to some extent. Suitable solvents include an aliphatic hydrocarbon
such as hexane or heptane; an aromati c hydrocarbon such as benzene, tol uene
or xyl ene; a hal ogenat ed hydrocarbon skh as nethyl ene chlori de,

chl orof orm carbon tetrachl oride, dichloroethane, chlorobenzene or

di chl orobenzene; an ester such as ethyl formate, eth acet at e, propyl

acet at e, tﬂilﬁg}lgfﬁ‘&éta’tq‘é‘ P 2- 4y digrypthyl, ’%@ dilaydsemairepy! a% e PseRyh 3¢ di et hyl
ether, di lcﬁ r@ﬂy&u@t Wﬂhyﬂﬂixﬁzﬁbwﬂrzﬂ‘f tm@imatldla@ma@er Qlkgméﬂaa yehdane or
dl(ethyle ?'%-QWL |npth ether; a nltrlle such as acet gni %rlle or

i sobut yr oA RiPEthyGrary bErouRCHOR &< 8P IRam (qweT RESHETAIPhSHPHIMEA de,

N, N- di met hyikiaeat eathde arﬂgﬂ@iﬂﬁ/&ucﬂ’r Y b0y, Cimaﬁettiylr% buérgmsxro@!yl @k none or

hexanet hyl phos ﬁ@orlctrla ere.is no limtation on the base used in

Met hod 2~ pragit W%B.n@pegwhﬁét%éaphmﬂ@ag}ﬂ ntﬁwﬁswlafseﬂaylbase Suit abl e
bases i nclgigdevaRx<pr daghtRAH WG ARy b RLAMNRRRRS] P8« dwdrelily | am ne,

tributylamne, dil sopropyl et hyl am ne, di cycl ohexyl am ne,
N- et hy| pi S5ERPdruRstityied; with ene g ihree prdisaois Varise s3f @ayligieup is

4- (N, N- di neiyihaeh RadPRibRithénts deRetid(f GhlioRe A 141%@1/& I hikde,
qui noline, N, N-dinethylaniline or N, Ndiethylaniljne. thod 2, a

catal ytic "halerse cHnoon afk mw;l/g%ﬂﬁpnﬂicﬁ‘y%ﬁ %‘Wf’éhﬁlpe@r@’r? 818 di nopyri di ne
gaﬂ 3e us eginhdthgipeRynad, ncmtrvmétlfhy&ﬁfﬂmen -hégBxyBdhzyihe- coupl i ng reacti Oln a
ehydratin nt. such as cul ar sieve; ater ar ni_um sal t
such as behg %f‘Y Bﬂ‘?ﬁﬁ‘i"g?ﬂy&ﬁ “BHFeRengyL f‘e‘i’F‘gB f &t ti de; a
crown et hesrogiobbnag, dichanteniy; GI@Mo&anl’dlpﬂﬂdnlyHﬂ&hpg b@g@nt of acid such as
3, 4-di hydra- 2 dog yri m d| n-.2- one rder,to conduct
The react | DHoRPPEEDBYY Btk B B P AR P S eEROSB0C and 80
and pref ersm:lhyasbtetrmhmsﬂﬂ, an’n@thylsﬁyrh, isppasyadiareehyldig, teetabttytdindetn@sif@pends
mainly on t action ur.e, S mat eri a reagents and

8t%y cﬁisigl{)rop?flsﬂg{mmet 1 Stert> gﬁyﬁsﬂy h trusoPH)éoyIE I¥ e of 10 minutes to

sol vent use usua
3 days, preteéyabpher8lsihyl, na@m’spyldlplle@iamlylwbutbddhpbeh&islﬂbdebr3 is a process for

t he preparat] . Yppu ! r rqlf!p, ctive
group of tlﬂgn&a@%@gﬁ&%ﬁﬁgﬁp?g#%?% rgg g%té&ige rg.éggégc% (ﬁtzd&bd%ﬁégctl on of
a conpoundoway gyl arovar oxy brefersepismk stramht af blﬁh@lhedwhalns%ikylehrﬁvmgl t he
presence of,an ac e to 100C
(preferably 20C€bt og%lgb%%a%tbﬁlgaéﬁueg?%‘?g%%l?%{sl %Ht%tliéﬁr%ngp&%?% mnutes to
24 hours (gPependungstiseieridtassorotsctive Beanpslp anTHBYlrP8Pno |initation on the
solvent used in Method 3 provided that it 21 has no adverse effect on
the reaction arid that it dissolves the starting materials at |east to sone
extent. Suit abl elRSie@neaifisceffge te Aeresmwhighds mepdusddyasibstitutiopent of
this reacta Gé’rboﬂylbg%bhphﬂiﬁl &n BM@QMWhauﬁhsaaa ahﬁﬁj@@&nﬁf magzrblteane anOI
aromatic rocarbon s as, benze uene or, xyle a pgenat e

Py ocar b e SSPRRTGH B S Brrae ReH o Br A oEAREIN - Serbehtor i de,

di chl or oethﬂnmxu@hllﬂcluldemﬂmeomr akyldronpbdssreibed aboveebheénlkslogh as di et hyl
ether, dii srogrpq Xetrrrlm1 F et r ahydr of ur an, Igl oxane di H}et hox) et hane or

di (et hyI en%o lisc?' fhy OVET RetY £ She aa8Kt %Xyac? Ghe r’re?cﬁ?r et hyl
ket one, rrerlshyrloppspbubytoxk@trcbrte;tox;scaxribwenakomylateyldbwbteadkmqngou@ suchri | e such
as acetonitril [ tyronitril m. d m de, N, N

di met hyl f oérl n%n@%goxﬁ%% & afﬁ %%%.g’l o allﬁ?ﬁ%@#%eﬁgr ror ?gone

Nret hyl pyrtrghidpetbosy;em l?eﬁlgmmymsfm@xamp!eﬁ iadeweealkMar groopi t abl e as

sol vent | Sqlii@atyifl 6A08) S dnASradcateits Blndiths, SiEaChAGy, Fhere [ s no
limtation on the acid catalyst used In provided that it can be
used in usn%ﬁnymi’ﬁﬁ@’lfy a‘sn%ﬁhtéﬁn@?tbmlﬁy%%pht&m%b?@, dinhenylpethgxyt,s i ncl ude a
Br~nst ed a&ipqyenmetﬁém ﬁaprﬁﬁyfdw&@ﬁh&hm fr SUEIHATHEMINLO0G (e 1 de,
hydr obrom c "aci d, sul furic acid, perchloric acid or phosphorl c acid; or an
or gani ¢ acilfoxygtougssubstituted authiond tor thiree awil droupsarhereiaciaid apderatresul f oni c
aci d, par atRidanasy lv&fl@PéLgos%@lhé:htsTsEfef:deHchQﬁc}:&%ér(\alﬁﬁ' ﬁlm@; alkoxy, nitro,
trifluoromethanesul fonic acid Lew s acid such boron trichloride,

boron trifR¥legsrHer SrRISEOWP ﬁwfﬂbﬁ@ A ethydrengplonsi %lﬁ@ frgpetexsaAYeSh esi n.

More suitaples asmed RBkY M- eSh&RbeRRA yc acid and nost suitable is
hydr ogen chl ori de, 'F%&@%CL(% use%all n %Ie?ﬁ;gd 3 as a reagent is nethanol,

et hanol , pPSHHREPLGY %‘ﬁf‘%’ﬁ‘dpet%‘tyhad’lﬁ"owymc%s% IPPENEONSdt 4 can be
acconpl i shed by: (i) reaction of a compound having a carboxyl group with a
hal ogenati ng reagent (for exanpl e phosphorus pentachloride, thionyl

chl oride or oxal chloride) at a tenperature at roomtenperature for a

r éaction T'P%E‘P?‘ﬁg sPtfe range SPFBEFIRFTRIES B SAHEAFS 3t 0 gi ve an acid halide,
or by (ii) reaction of a conpound having a carboxyl group with an ester of

chI orof ormc aC| d such as et hyl chI or of or mate or et hyl ch! oroformate in

o - o o o o o v



22 in the presence of a base (for exanple triethylamne) at -10C to 150C
(preferably roomtenperature) for 10 minutes to 15 hours (preferably 30
mnutes to 10 hours). There is no limk%tion on the solvent used in Method
4 provided that it has no adverse effect on the reaction and that it

di ssolves the starting materjals at |east to sone extent. Suitable solvents
i ncl ude arfRiQT8RERFY IOy GERRP BERFY IR N+ £¥2BRRFPEHEXY +Bl uene or xyl ene; a

IPSORRytisgaviveinlisyic ety bbb e i Al i K Bt
ot r anydr oPyE Ten e S s e R SRR ich s
acet oni t r iHyelrodypirti9d; an Tdirinpr0leg $soust dehhad-antasethsl accamhésbpd; by
reaction of a gconmpound havin carboxyl grao ith di azpal kane such as
di azomet hdié'™o i%ﬁ%%ﬁbﬂ%ﬁw%@aﬁy 8&%@%‘?’@5%""?%@%& CTat room

t enper at urakdstyrordoldegetdsash ak pheegled salyy, 4-trfeehd:gphthyn4 whjorbphagindrct ed by
heating). Method ‘%}P’/E hod 6 is a process for the preparation of a conpound
havi ng a 1w &t Yyroup as a protective group of the carboxyl group. The
process can be acconplished by reaction of a conpound having a carboxyl
group with a dialkyl . sulfate such.as dinmethyl sulfate,or. diethyl sulfate by
convent i onal prgllcheey A (g?tafrﬁg bryeréegftll%rho% Cgflgf)u%(?hﬁﬁlgg(?gtéafsy%d conpound
of formul aroWh pucians be dnsiobatredp withnart Add rog dgtreaction ofteucenpyurabnvent i onal
procedure. mit e r tio 1 xt | SN ralized appropriately
or preci pi}%agl?rgé%?\@%r%rgé %}lcg(r%% ar%ar@rg%éggcg/&%‘l’vﬁ?ragﬁsgh, and the neutralized
reaction mxture or the filtrate of the reaction mxture is partitioned

bet ween an or ganj V. | . . .18 1My SGi W th
wat er and wat er rﬁggfet?%g ﬁ%pEeO?H%Egﬁéggg%%@cﬁ)gggigléglﬁ}a?ecrﬁldgggrﬂ %‘f"h@ﬁ‘gct he
desired compdentl fpxexaspleda Wydtehatogenic apid salt swer ashiguirlogsic maghesi, um

sul fate ory ffecHIb#E aBALafONGHIEFhRLAP At YR NRIAES hERGaR! QAHE beiqThe
product thtféd?o%t al n_sélg’ (_:aan: g(g%nepess_(fry,s e P%ol élt_edh_alﬁ%aghrﬁlf'l?tg_l y
convent i on¥lt, Perdriured salthswBiricerdi seld) o1 phaspbaric peigreadt pntoagdia or

procedur es,didahut abLextigle] ¥ 10402 hitMeshtbnic $@lPLlO08 ANk Rldthddecalbhen of the
organi c conpounds. Exanpl es of procedures nentioned above incl ude

adsor pt i orcid salgqrifiarengthaae sy oaimicid sl ¢r sthanserideric peishsade 28uch as

si : ica gﬁl ary&huﬁhi&aiﬁﬁf sdit oudrBhd b@maegﬁcbrgé a&ggsaﬁiirl#?}]&ﬁéﬂe%alfﬁﬂg;acﬁﬁﬁ I2E) i ?n
col uim chr onat ogr a usi ng..a synthetic adsorbent such as. Sephadex a
pr oduct ofsaﬁhé‘F%EﬁB%é{éﬁl.t’, m%]r‘ﬂ.a?,d SEPFDE%W?’P%a%ﬂ[‘i—agtisl(‘%{mﬁ’rc@(‘ﬂijcfﬁhfmﬁ&hm & Haas
Co., Lt ﬁ) avid a';]la,i mofﬂl?aaciﬁesam Qsdbtﬁ"lic adid I‘shtt,smtﬂlia?iciﬁwh ﬂi)1|€31§h|ale_(i}?iécﬂdrsatti on);

i on- exchange chronat ogr .. nor and revers ase liquid..

i ot ogr Ay SIS Frk CE s EDES Rl WA SAibi BTG S ROGHIBE SRy mance

| i qui d chrginetnoigraajphsali or apefeec aad)saltor Mares prefarbdesalofsn hedrhobnalogénichese
procedures,,. i i te rified. by

Bl Ut ng. w150 e PEERAERL 8 SRR REE BT AL S AU B ot 1

i S necessasajt erongrgrarardd isgly madgnosauhfepfedtsadt is dydrachlaramadid sgkpar at ed at
an approprd affiSid@ds.such as the end of each step nentioned above or the
end of a desired step by performng the suitable separation/purification
procedure mentioned above or the conbination thereof. Step 3 Step 3 is a
process for the meppRGALIQMTAfcofhfoRMRMHEhLin B&H@%&uﬁ'iﬁéludwh%ﬁkaﬁf 0Ccess
conprises a nitration reaction of the 7-position of a conpound of fornula
VI in a somgihsalt sHek asisgdiggmn plfi RosRTSHHMSRIt Hdithium selftorr plgbPe 6ATtHr ovi ded

that it camehe sHBedch Asalalm BRI MADIestinh kal] hetdllitiichthsas nitration
reacti on |s1 a.nethod using nitric acid, sodi u,n}:altrate r fumng nitric

acid as ni UPRPWG SSleHPrarl AEFS2fr SIRRELSRY: vekelFattti RGaliset @ aci d. There
i s no |i m dmatdessalionhichéndalye iér eia@tble nrStirepgahiPsaly isded ak Batmodiuhas no
adver se effaﬁct on the.reacti Sui t

ti ) bl. ] i i i id
L e RS L TSy A B TR R

such as ace
aci d and nsale ghuosamire sadt, phanytlyrmecfikdestar cabicetthybemeddmuihe sale, 9ci d. The

reaction t . of St i t - . preferably

bet ween 1%%81 ?n%ﬁ g%%n%'lsﬁg’ %g%%fi %ngen & \érrge%o laé?%pgégc}gggﬁgsmﬁgisﬁty on the
reaction tdénpdelxieaning tsaltt NiY-difedreyictihdezridars slevaaits chlbeepropainhisslty eact i on
and usual | é(ro'céin'e%afthgie[}?aﬂﬂ)@amine salt, N-benzyl-phenethylamine salt, piperazine

salt, tetramethylammonium salt or tris(hydroxymethyljaminomethane salt.
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of 0.5 hours to 5 hours, preferably 1 hour to 3 hours. 24 After the
reaction of Step 3, the desired conpound of forrmula (l11) can be isol ated
fromthe reaction mxture by conventiomal procedure. For exanple, the
reaction mxture is neutralized appropriately or precipitates, if present,
are renmoved by filtration, and the neutralized reaction m xture or the
filtrate of the reaction mxture is partitioned between an organi c sol vent

such as ethyl acghét end fhpdind Hthe Pridedt WileRtWAL SRR WRdtBha®h the |ike.
The separ at ed og‘ganl c layer containing the desired conpound is washed with

wat er, dr i 3R SEELHE BheRgg HEBRLAP P MEHE JrVRisE Mavidtaghdodbitcent r at ed
to give t Hereshyedtepr DR ptesedhidvphshuehcdripssedbbadnedtssan, if necessary,
be isolated and purified by conventional techniques such as
recrystallization, reprecipitation or procedures that are usually used for
t he isol ati on arthepsitgdual dfahe redeheirmegaon en=oazotnd SolvExarploaa 0f t he
procedures_menti,gned abqve include adsor tiog6%?lunn chr omat ography using a
st at i onar yOpiRASe UFRSHY BYIHteR ed’@f’r,npﬁf?ﬁ%i% ¥ orisil conposed of
magnesiumsilica gel; partition colum chromat ography using a synthetic
adsorbent - such ag, ephadex, Ltk 20 (2 PLOdyet, ol RHALIRGER. L0, ol do)
Anberlite XAD 11 aproaouc]f’ ot ?{o mie Haas O La) PSR 0 (a
product ofeavhtesyminsdtiic Chdrincalabiotopoavata amfigurapneofdhange T omat ogr aphy;
normal an p | J Qi r [ i1i.c r

al kyl at eddcs? ?‘ﬁ?"’g‘gﬁ%ﬂ %ﬁ?gﬁ? dﬁg}ré}l cg) rS?r(%%@e ?%u%%h%%#&%gg{ﬂé% 1?/ Clggéof)l%éf erred);
or a suit aBlepreseni inwrition esfconpassesraibdadivissial afededisrenete sindedixgeregound can
be i sol at ef (@94 Pisdefdr @R Yn Ghittrhg Wi th appropriate solvent fromthe
colum used. In the case that it 1s necessary to separate isoners, each of
the isomers can be separated at an appropriate stage such as the end of
each step menti opgd,RBOMEs Br thBPr&RFalbn 8f RSIyLEk(RIRRAEIRRES Qi NG the
suitabl e separation/purification procedure nentioned above or 'the

conbi nat i NG feidegfol tioy presant inventign eomprigghsdalering|reaction sehepsr ed by
reducing the nitro group of conpound (I1) in a solvent. There is no
limtation on the solvent used in the reaction provided that it has no

adverse ef fectRon the reagtion and dissol wesRthe starting mat er Ral s at

| east to sowm(gnt Exaiples 8FPIr efigpba vefitep 2i neloode~anvest er such
as ethyl fgp N et hyl FQc tat e byl ag Wacetaﬁ i et hyl
car bonat e; ©> an al cqpol” such as nethanol, ethanol, n-propapol, },

i sopropanol, n-butanol, isobutanol, t-butanol, iRoanyl alcohol, di &t hyl ene

gl ycol, glycerol, octanol,, cycl ohexar~el or ngthyl cellosolve; gt a mxture

of solvents ihereof. O _these s nts, ethylRXacet e 1 Xxtures
of sol ventﬁ% dﬁ@@ca r(e_:&% Red&T )—%ﬁﬁgeu ion on
t he reduction procedurr@”uged i n the'reactige e provi ded Tha it is

usual |y used, but catalyti@ Pp;ydr ogenatiQp is m{zefRer abl e. BEX#npl ¢s df
reduction catalysts used in the catal ytic hydrogenation include | I adi um
on charcoal, platinum plRati num on charcoal ,rR?pl ati num oxi de, pall adi um

hydr oxi de a N&YodH an | el arcal .is nore preferred.
Ther o 2 ng ol O e L D P SRl g coenat o bu
the catalytic hydrogeﬁat iNpnHi s usuaf 'y c§rri,®d Ut a ressure of from1l
to 10 atnospheres. The rgaction tenpergture li s usually between 20C and 80C,
and is preferably from @%a%o 60C. The reaflti ti me depends mainly on the
reaction tenperature, starting nmaterials and nature of the solvent used in
the reaction. The reaction tine is usually fromO0.5 to 10 hours, and is
preferably from Fhesis RioBhSRS, B paf nQfeatiedhe Spo Mmeanipemiesigen abavelcomound
(VIl) that is the desired product of this reaction is isolated fromthe
reacti on m xture_using conventional techniques. For exanple, the reaction
m xture is neutraifPzed appropriately or precipitates, if present, are
removed by filtrsfebanis sapdcédicfon e prrbhzRbn Eacddndfourdxéfibenela (hhe filtrate
of the reaction mxture is garti.ti oned bet dv[grﬁn anltao[\ggni so% vent such as
ethyl acet SPE MRS SOMRNSE FHE™ i FP0Re A SFUThe ke, The
separ at ed angemirgl dfdyenulko@]) arith gigotihie «abéb (V) ¢plretoaipe unehdhy dwatshiedhwi t h

wat er, drigrc’i3 QXc%rof%'P]hé’cqcﬁ ggttsdl r;@gnesi umsul fate or the |Iike and concentrated
to give th desire produc nbis
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26 The product thus obtained can, if necessary, be isolated and purified by
conventional techniques such as recrystallization, reprecipitation or
procedures that are usually used for t4e isol ati on and purification of the
or gani ¢ conpounds. Exanples of the procedure nentioned above include

adsor ption colum chromat ography using a stationary phase such as silica
gel, alumna or florisil conposed of magnesiumsilica gel; partition colum

chromat ogr aphy utiefgistn@)mitagbh enats ebbleéﬁtalswﬁlse@SnSQMGmLﬂﬂo&aed a
product of  Pharma

a .., Ltd, ), Anberlite 1 rod f Rohm & Haa
R Ty Cpayt e i hsegah Ul aaRITTR R AR S BHTOLR egfbor ot or) oo
i ﬁn excharigeludb eci_ﬂmhegﬂaamiw fom@ramiqﬂe ad}dirroeg%ﬁs adidpiieaeas! hywbcdﬂonc f
chronmnat ogr a Si e S| ertornance
o oo Ry et B Sid preBlbbl i oot i B e

pr ocedur eyrgatid atidlesubdisas acetio mpial) rfm}nﬂalaciale okalod mednanﬂnpwlfddledciby el uting

W th apprg dl&ér?es% h/lecna{[m campthors Clﬁ))nc g ce 55 that it is
necessary 0 sep ara eaclh ]l ?cf'l IS(I)JY?E?’aS (éﬁ' e separ ated at an

appropri attelﬂsbagleethanémafpnidm@rﬂefcfrredmd’msd eptalgsnis amétrgixde ecolaridhe end
of a desir . eparation/purification
procedure rrﬁ}g%térgfr%g%éég%\g;&pogm#% acm?rril na%l?%%l?hereof. Step 5' In Step 5, a
compound (VI11) is prepared by conducti g a pivaloylation of the am no
group of conpou | v Jhere is no
limtation on tﬁceiler%ég‘le)elhkl &HFS%\%?%%H?%% Sggggt ‘INH eﬁa%eac%?vgn provi ded
that it i sfigsuen ke meetiom n Agi Wﬁl@)&omnbwh@a@@s éasn @(dmph‘@évscbfcap bef er abl e
reagents j b Syal n | i.val oyl
bl or 1 de A S o P R Y S e
preferred a%aatewamwatew oride is nost preferred. There is no limtation
on the base used in the usually used as a base in organic chem stry.

Exanpl es of include an al kali netal oxi de such as sodi um hydr oxi de,

hydr oxi de, bari UrRetfigastéesa tanaraire jof §E%ph&eﬁleﬁsweel O¥nandd 167C gad

N- met hyl ”%r@fé?éﬁl?%et&ééneéd%'ﬁ{@ fec. tripropylam ne, tribut diisopropylam ne,
di i sopropyl et hyl am ne, dicycl ohexyl am ne, pyridine, 4-pyrrolidinopyridine,
pi coline, 4-(N, N dimethylam ~ t-butyl-4-nethylpyridine, quinoline, NN

di met hyl ani |'i ne, Ty feactiPubfiest Stbat detpeh§s ﬁfﬁi@l&%nb@%%a&mrﬁ%rﬂgg N-
met hyl pi per| di ne, zpyrl di ne, 2, 6-didiethylaniline,

1, 5- di azabitesfiegpaterialy patsitataly ﬁfeaqqaemyentﬂl%ddmlzlaape%qnoaf@ psugliydeane
(DABCO) orinknh8rgh@zahi Byed @ Ddadyd)prérdamly frere3 GbBk) to iThgy.or gani ¢ bases are
nore preferred, and diisopropylethylanmne or triethylamnP is nost
preferred. There is no limtation on the solvent used in the reaction

provi ded that i tAftm&haeea&rdmercﬁetqf i ettie dbl§1r'fedileoﬂh@aﬁhﬂ enfoaﬂﬂual'u;ssa:{ ves the

starting nate {edailro

o} %fa ?10n g re exon%gnt Eary% pngceﬁg r!fpg%f i SO' vents
i ncl ude a ‘Rafogenate hacf QB AP BB CRYC dTENIPSYOvEt iang, “EHTB°o
car bon tetdauhﬂ@pmbepndlcahlb@rcmemha@ey adkiitanndzf@nmnaé)l@aMunhbbweheMene an
ester suc I pr. | acetate,
but yl ace?t at% 2 %ért% e%ﬁﬁ{gﬂ{o aé} ¥Llp§gﬁﬁ %ﬁnetreatsdl}glhc’fggg%? ?E(l)]?u t%%?/e or
i sobutyr or@mdhtfet;huar@t@neélc@@hﬁhecsﬁl;emabe meolatad end pprifigddly, n- propanol ,
I sopr Opanoéonvgné%ﬁeﬁ‘@é’éhméiﬁé%%ﬁ | rectys] Q&fﬁzaa@% ép?Qé'B?(%xtuﬂ‘l PPI%'C gt hyl ene
gl ycol gl%cero oct ano cycl ohexano met h ce oso t hese
sol vent s ahar%‘gerﬁdb'etﬁew@rr %ae@eﬁorelandrpvaif@ehem of éierﬁrgemsr ef er red, and

di chl or ometpanfiRls, eERanples 'o?pf&%&uﬂ%%&{tﬁ&féd abdGe [IRACAd ikokpimer ature is
usual |y between -10C and 20C, and i s preferably between OC and 10C. The

reaction tSHEMBEHENRatoaRRINUHAS prtationaty PhAsE BvgierntiliFa gels plrpinA@r

mat elr: al fs mlmﬁxqod%d ﬁphiagﬁémugxegthwg&?paﬁaﬁtﬁt%omnnﬂheomafg}im ti mE'fi S
usually fromO0.5 4. hour and is prefe romO0,5 t ours. After
e r eact | GRPF & wbihstis oot Sioh B0 Sran T b 2P HEPr oo ol PRRSREER pr oduct
of this reagt Ltm) |A$nbeﬁrnﬂea>t1eml 1f1r(arﬁrbdm@ctrcﬁmhho& Haas O6.¢ L loR @igion\Hmt i onal

t echni ques actj op mxture is neutralized appropriately
or preci pi%%i: ° PF”@J@% ?‘Sh‘a lger}llgﬁggg@%?thrm ‘f’F’aet"lC%hngeand the neutralized
reaction néhfbm‘aeog?épiﬁ)h&lofrmlal aAd ee\Qf‘sddhﬂlel‘seanhli(DGhﬂ’dih)@tbgraphﬁ uphngtdilidsoned

bet ween an_orga yent ch as.eth cetate th is, immscible with
vat or - and SSPLARSTaER sl Ree Mo S efites JoGI G ok aaePnt R R | he
desired conmpound is washed with water, dried over anhydr ous magnesi um
sulfate or the |like and concentrated to gi ve the desired product. The
product thus obtained can, if necessary, be isolated and purified by
convent i on&F B8R ques s ucREePRAT LT AR HRSTEAYT O epr eci pi t ati on or

pr ocedur es 28 that are usually used for the isolation and purification
of the or ganl c corrpounds Exarrpl es of the pr ocedure rrentl oned above |ncI ude
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The procedures for renoving the RL group depend on the nature of the
protective group used, but the renoval of the protective group is generally
carried out according to procedures publicly known in the art as descri bed
bel ow. Where the Rl group is a silyl group, the deprotection reaction is

usually carried oqut by treating with a conpound, that, generates _a fluorine
ani on,  such &uitahle ﬁ‘EfBPWa&ﬁﬂt?ﬁ%Eﬁ?Fmr&‘Eﬁdiuﬂ%?’ apfdhe desrgthCIpRRUnA F¥h on t he
sol vent usadisblatdden®pamBed By kiu@it@dvitie appiopfiafs Qlvéifdrdnh e Edlufas no
adverse effect on the reaction. Exanples of preferable solvents include an
ether such'$§¢: tetrahydrofuran or dioxane. There is no linitation on the
reaction tenperature and the reaction tinme is not particularly |imted.
However, the deqrot ecti or}]&rteacti on is ysual l%/f carried hoi.Q out at room
tenperature for & bgrcf‘%edt 1S S I D0 I B PREUF S5O Er P TRE 'YPED i s an

al i phati c asybe gipargted an aarappedpriataseiige ok psahe and af kactystapbonyl  group,

t hose can be removed b reatin t.h acid or a.base ir e presence of
. Sol vent . MeRAFER Dors br T B] Pon Ktiref e Y blbufin e metaby e rant | oned
reacti on preparatiogh/pheification srogsdialel igentsectdadoa ontdicdcammiinhtion nieerackver se
effect on the reaction. Exanples of preferable acids include an inorganic
acid such as hydrochloric acid, sulfuric acid) phosphoric acid, hydrobromc
acid, hydrogen cltepfi de or hydrogen brom de. Hydrogen chloride is nost
preferred. Ther ey | im.tatd - 1n it nti oned
reacti on provi dgs&%?rgggaﬁrﬁhésg flr)ltgﬁlae gb%gaug??%gt%%o T g%??%@?éﬁg " noi eties
ot her t harwhieh nspesse cpimpeisgs s wpdudtivarpinevalgtagiiass for dld bydrasdsrpuelofide an

al kal i nmetal,absoxd gfiosalh @SarkDH ABIRLIHO B{J&ectfo%dfeueai&tb%e%% jassium
met hoxi de, potassi um et hoxi de, potassiumt-butoxide, |ithium nmethoxide or

| i t hi um et&i6RP @€ compownd af formuiaall). c Ahe sredn @resen ohStepchitambear bonat e,

pot assi Um LRLRQRALES BF udddi bhaHRs ¥ ROAM RiorAN ré ekl rdREiBh JiYiW OXxi de such as
sodi um hydr oxi de, potassi um hydroxide or |ithium hydroxide; or an anmoni a
sol uti on stdioRd egeiRnitaPafiEsimeds plitiedsagiorcihcent r at ed anmoni a sol uti on
in nethanol . An @ kal icat@y@t hbdegxh&deon & tRHlydRIxST Bfdu@hr aldb@kgbunl d10
limtation on the solvent used in the above-nentioned reaction provi ded
that it isorEYa inf3Ivs™ %Rydrol ysis reactions or sol volysis reactions.
Exanpl es of pref@y abl ecgatti@nbthe Ngduss gaher of acordp@atd 6 feahwrnt) yyncl udi ng
a~ aromati h%)grocar bo(r sgch S ben%aine. t ol uene or xylene; an al cohol such
as met hanof" °SELRENSI 26t 2RC ﬁpc?g]éﬂbﬁn‘,e f°%f%er such as tetrahydrof uran or

di oxane; an ester such as ethyl formate, nethyl acetate, ethyl acetate,
propyl acetate, Jutyl acetate or diethyl carbonate; or.a mxed.solvent such
as nixtures of oﬁbeégilscn%glfn\}g %3 Ogrtlh 'SQ%(‘IEPEES% AFdFAHE maﬁc’rﬁl e%sol vent's

t her eof . Pdwat itchdsand gdveeseaeffrcesn dhe praetien alnkdghsbit\iéssolves ¢lde starting t r eat nent
W th 'Por%gté}ia% ﬁeb&ct'o%%ﬁﬁ S e§u1‘8£b19"s9§£'h& ié&luég%sal flpehadafrom
aromat i ¢ hydrocar bons, al cohols and esters |isted above. xt ures of

or gani ¢ sohedmnol, ethanal aohpreramobl iseiiopandna-tadarglsisabetamol d-prtaneds r ed, and
a mxture Qba8}RaAbI, %Mh?l%é’%ly&@,eé@ée?inl, SctiBst, cPEshelmst -ormhgleacrl on
tenperature _and the reaction i1 nme nainly depend on the 30 starting

mat er i al s, CLGPUEHPT AR ATSENGAGH syak @sgseldc peid Woplertitablmas prlventrie not

parti cul aréthahbindrtedtic &hi@. deprotection reaction is usually carried out at a
tenperature of fromOC to 150C for a period of from1l to 20 hours in order
to minimze the occurrence of side reactions. Wiere the RL group is an

ar al |k?/| grSUp O;Irﬁﬂidiﬂi@{ K&ﬁbﬁ@élcsgédmysl u_gsrdompthisthﬁac@dslghe_@tsjomngraoulo i's

usual Iy an refe r regting wth a reducing,agent in a
solvent (prumss o ymbiEcul dreyiie ey R R Soreneancing et gEERk S oo

t enmper at ur é)taiiedlifor tekembple) grhantdih @bl ox 18 dz iangnageiid of Toenelai (V1) havidgr t at i on
on the sol 3 Q%hyllléreoq,lpl oA %h% 4dgerB{18 §§ 8%€a9rpedr51enacf; hel methanol is used, a

compound of formula (VI) having a methyl group as the R4 group is obtained).
The reduction catalyst used in the reaction (1) includes palladium on
charcoal, platinum, platinum on charcoal, platinum oxide, palladium hydroxide

or Raney nickel and preferably palladium on charcoal.
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by the catalytic hydrogenation provided that it has no adverse effect on
the reaction. Exanples of preferable solvents include an al cohol such as
met hanol , ethanol or isopropanol; an etther such as diethyl ether,
tetrahydrofuran or di oxane; an aromatic hydrocarbon such as tol uene,
benzene or xylene; an aliphatic hydrocarbon such as hexane or cycl ohexane;
an ester such as ethyl acetate or propyl acetate; an aliphatic acid such as

acetic acid; or Thefd ¥ BmAhti¥RbLAhE RFeRNBe QEed Y RGeS MC(1PRhY BNES
thereof. There is no limtation on the catalyst used in the deprotection

I
reaction prO#AsYthheneeefildodOamopriesd i n catal ytic hydrogenati on
reactions. Exanples of preferable catalysts used in the catalytic
hydr ogenati on ing¢l ude pal | adi um on ar coal,, ney ni ckel | ati num oxi de,
pl ati num bl ack, ”f?*ﬁoraﬁffﬁ%&eameﬁ?w 8§Fr}t?eﬁeaf??’bﬁ$r“ﬁ/‘g‘i}%%ﬁpﬁ%gjﬁ“ﬁ@&i ﬂgm
chloride and patdrasily wabedn sorcsald 80, The pressure in the catalytic
hydr ogenation is not particularly limted, but the deprotection by the
catal ytic hydrogenation is usually carried out at a pressure of from1l to

10 at nospher es. THeereh@@sit iiﬂl@_df@lﬁr@%a@titiﬁ‘f(fl)aﬂ:@ehdi@rrfaﬂﬂ?bh(lﬁetréé@ioﬁai nly
depend on the starting materials, nature of the catf yst and sol vent used

in the redEPPERAUIhSHERRRUEHRISNTGREEPT SRS GodacMyNEHPT Butdtt at a

t enper at urrea@forf 4:0uOGally0is IR Ake Figetof Petidi€ 16T OfHUNS, Sorofepail@ Sroh0324 hour s.
There is no Iinih@{ion on the solvent used in the deprotection by oxidation
reaction gFﬁVF&% Wat- it has no adverse effect on the reaction. This
reaction is preferably carried out in an organic solvent containing water.
31 Bramples of the preferable laank Gorelvenls aced Lo &) peAgidon 1 nel ude
a ketone such as ‘acetone; a a?ogenate ﬂyarocar on suc agp

di chl or onshhtaitdasahl aivefsreficot o dndoaactien madHhat it déssolvesithe staetirsgich as
acetoni trij g %l@&{t t3 lépl%ea&teq{é?t é‘é("tab% E&(zentfs%&ﬂgéf dhQTYLAD 10y di Oxane;
an am de such as dinethylformanm de, di e yl'acet am dé "or

hexanet hy| plebsgshametic aridi, &rinde acidy oxalmAdidxnethagesiiioasc adidep-hyl sul f oxi de.
The oxi di LG A0aRnitSad FnbRbRIGACLAN difBBheARI SdgYlarl y 11 m ted
provided that 1t is usually tse or oxidation reactions. Exanples of the
pr ef er abl drifipriméethgnegydfons agédndm mafesyitade pelventris laetéc pud.assi um

persul fate) sodi um persul fate, ammoniumceriumnitrate (CAN) and

2, 3-di chl oro- 5, 6di cyano- p- benzoqui none (DDQ . The reaction tenperature and
the reaction ti nEntkall jregeljedide sised fre the waction PRefe@blyas POt I Aat ur e of
the oxi di zbdigie2Q@BHILH iddiEe & R pHE&dblyistgdeads@antibife. The deprotection
reaction is usually carried out at a tenperature of fromOC to 150C for a
period of from10 mnutes to 24 hours. Were the Rl group is an

al kenyl oxycar borgHe @a6tidh tdnfeerdRPE OF ¢ teabtise achdt@Berh 80WSHAd Ryogarri ed out
by treating with a base under the sanme reaction conditions as that

descri bed Ut Preffgablvdicsvect PO #1d £8% Gni no group protected with the

al i phatic acyl group, the aromatic acyl group or the al koxycarbonyl group.
Where the Rl gr is an allyloxycarbonyl group, however, the d%protection
is commonly carr e&ﬁ?O%EWQAeﬁ %ﬁ%\fﬂ 9 %égﬁtm%@me%uﬁfﬁ SHUIERE|

t et r acar banyteriatd Mok sdlhers WheArintRstreactiqn ackdetily iS i6 thPlengard 1ther
occurrence_af. side reactj an b revented. After the reaction is
conpletedfngﬁﬁﬁ%gﬁpgﬁﬁﬁakﬁgiSgﬁgfsgéggﬁgr%esired product of this reaction
is isolated fromthe reaction m xture using conventional techniques. For
exanpl e, the reactd h Xt I: trali r QRI:1.at.e . _precipitates,
if present, areq%éﬁggggmgfgéﬁf%éﬁgfgﬁfg%%ég?ﬁgRﬁ%8?¥%?%f%%qgéﬁc ion mxture
or the filnrnoatss, odn bhecewaplished hyi metrod § & mathtodté.oned bet ween an organic

Method 1

The process in Method 1 can be accomplished by reaction of the
carboxyl group with a compound of formula R*-X in a solvent in the presence of
a base at a temperature in the range of -20°C to 120°C (preferably from 0°C to

80°C) for a reaction time in the range of 0.5 hours to 10 hours.
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sol vent such as ethyl acetate that is immscible wwth water and water or
the Iike. 32 The separated organic |ayer containing the desired conpound
i-s washed with water, dried over anhydrious nmagnesiumsulfate or the |ike
and concentrated to give the desired product. The product thus obtained
can, if necessary, be isolated and purified by conventional techniques such
as recrystallization, reprecipitation or procedures that are usually used

for the isol ati of tBOhrRiNA RhGQIH1ARsOhe BR1QhERNHE a6 RRAWMISe, Jr4axp! es of
t he procedure nentioned above include adsorption colum chromat ography

usi ng a strERCSFRLS\ IpRHES SEthana nyclecphiligarsidupl #FoHB, BF krBPIesRl  conposed
of magnesinaBgehldi6@ @eh;astMbritd, PRoiHOSmBHLAAR YwdtSdIREhAuB¥AYIBS | C

adsor bent such as Sephadex LH 20 (a product of Pharmacja Co,, Ltd.),
Anber | i t e B 4ch &5 E‘Pglaﬂwug?nﬂaﬁw@etﬁaass nylo R Palsgens wsh 1. 20 (a
product ofalidMriestltbshoxyGirenp Gakh Gartpanaidndsthanéilfoxlange chr omat ogr aphy;

normal and reverse hase. | iquid chr ography using silica gel or

al kyl at ed ps?fl%‘fglgr%eg'\“ ?ﬁugfﬁn lgﬂ’owg%ﬁfopg{?f‘gg ?ﬁpoﬁ'é‘gb@sf aphy is preferred);
or a suit akheercofohylaky,qntdfiehdseffenyiboe edpirégpbamdntfidfotgkixyed conpound can
be isolated and purified by elution wth appropriate solvent fromthe
colum used. In the case that it is necessary to separate isoners, each of
t he i sonmers can RieX sejhades, éof exturepte, sgmpalighvatiateey bkpgettglibhlids sudieaend of
each step i or. n f sjred.st b rformng the
sui tabl e sagg%%gﬁg%%} %ﬁfrg)lygft%]tvig‘gﬁlog?'%g%aﬁf%égrﬁléfﬁtoﬁ rll‘é%gﬁ %Téagy : conbi nati on

t her eof . Shéqyide; ho@tregkFxycartlpmypoyatkyl halide swhprsepar ed by octyl ati on of
the am no gy SonSRUEPAUALT ChiSideN; s& 1)y 1sol vent.
There is no %?naté)tn?o%ponﬁg'he l:%%gbﬁ%%@%%%g@“ r??et?glv%é%péde?ﬁat it is
usual |y udetdroxyraseerpilanishyl ddetdors - (Ehanysastorylopyictheriadide; r eagent s used
in this reaghhighyl Alddde @ImARYb-oRB!1I 88 S8Eh-25 )RRk efber i de, octyl

brom de or octyl iodide. Cctyl bromde is nore preferred. There is no
limtation on the base used in the reaction provided that it is usually

used as a base iThefd BaH EmeRBHH Shithe sEXEAPHhES Bf MBBHar gRivRIeRasSsiti ncl ude
an al kali nmetal carbonate such as sodi um carbonate, potassium carbonate or

li t hi um carasdaidrersarefiock an thedgagtionard thahudissolien the sesdngmaseéalf bonat e,

pot assi umdilgak bOBEhE efenk.i tditHBIDEANNO NAI8e AR aBbkadié hjid@loahraydr i de such
as lithium hydride, sodium hydride ort&{)ot Ssi ym %dl:li de, a netal 33
al koxi de SUER a5d'XBRF GFPARPREXY &ToRY TREHER P FECh B5RELLF I PEERDXI de,

pot assi umetdiaxiede hapgtastet hiydtodaubax bl as icihylendEtibade, dhi@ofdrid, hi um

et hoxi dc; ar, an_os-gani ase such as N-net hyl nor phql.i ne, triethyl am ne,
e or opyl S e TR AR Red Pt r S RGBS PE ARyl am ne. N
met hyl pi petheti sveh gyydieiyh ethed,- giisopoipytl Eviepytetrdhpérofyianp Hiaxene,4- (N, N

di t hvl . L , ) Lt ot vle 4o qet L ; ) N, N
G ot < BRVBHO| 1 BBl Ao AP A0 RABLIR, |
(DBN), 1, 4dethrhérhelksetope. metiybisohne' ikEBEOsoBhorone o cyclohexanone; a

1, 8-di azatﬂiﬁﬂ@ EG_E}? aél 'agétléﬁﬂﬁfe' c?r' iggigutglmrile,ﬁ& M IR s fo?mg}yic?e,

S
preferred, and diisopropylethylamne is nost preferre'%:lil There 1s no
linmitati orN’Nndlm?éhlé&r%mldﬁsl‘éé"ﬂwqthﬂa%%@%Ntméﬁé’érQr@éfé?liQ?ﬂepNovi ded
that it hagethgiRevBbaRneidefekaRlityiehdpastit @RadRf. di ssol ves the starting
materials to sone extent. Exanples of preferable solvents include an
aromati ¢ hydrocarbon such as benzene, toluene or xylene; an ester such as
et hxd/! fcr)]r Irmt e, bnreiehyls @&Eﬁ%gon%hﬁls b&@fh@&&in_ glre&mlell }\I_ﬁg@zﬁ&édﬁnhla]?ittdéh aget ate
or diethyl carbonate; an am de such as fornmanm de, N, i.met hyl| f or mam de,
N, Ndi et hyT ¥t dhi HEp! RIEAREeh e 22356 ~SHifR, ?S%lﬁ%‘flﬁwayp?rcﬂ%m bfe, or
hexanet hylfphesphgie] €n tlkalithéla] cabofaWdchxd st daua tadtsorthitelgidydsivat| f oxi de or
sul f ol ane. & Or}aqeesle ithanrlomalt' C h%_dr ocar hons. or (gsters re qore pr ef erred,
further bufyPoRtePafE  FortRRR Sna LY PEHEC ST 8Y LR B oS P8F 2 PPed, and
butyl acetstlaimmhydydgeneanbenaies pomseiuer hpdrogdiherberatt ioohithienper at ure i s
usual ly fr . ' f bl - S reaction
fme doperdaonkftaiate (ANl pREA Bl Kk IS baddt SoalE) 4> 2nd
nat ure of hdeidgas@otasssuhhwdridgsanialkalitrhetal bydrokisle. suThesrseditrhion time is
usual Iy fr . f : - 0 hours.
A tor The e e e R e b P B b M eci e
product ofalk#i metadbrorigy sushjassiodivad fupsae theotesaitm duortistan alkaki ng
conventional techniques. For exanple, the reaction mxture is neutralized
appropriately or precipitates, if present, are renoved by filtration, and
the "nentr alvr Z8@%% &act i on mi Rre/B85EY /Epdhid U frplpipr @3 G103 the Teaction mixture is
partitioned between an organi c solvent such as ethyl acetate that is
immscible wwth water and water or the |ike. 34 The separated organic

e . o B s e



give.the desired product. The product thus obtained can, if necessary, be
i solated and purified by conventional techniques such as recrystallization,
reprecipitation or procedures that aretfusual 'y used for the isolation and
purification of the organic conpounds. Exanples of the procedure nentioned
above incl ude aﬂ(@or ption col grm chrﬁmat ogr aph Si ng. a statl onary phase
such as siPfi@halferidegughiassogrim myt %’flfle’c%ﬁﬁa‘éé’ ‘8?‘ RS silica gel ;
partition rﬁeﬂmmalecbﬁtﬁﬂﬁhﬁgét&hﬁhﬁﬂe}Jﬁd)tﬁgmarrﬁt}bhﬁ—betdxﬁie&ﬂﬂﬁhhﬁﬂTme&HGJhda;S
Sephadex LH- erlite XAD-11 (a
o bduct  of ket AL GsrRde oo 5 So@uit b pSistartBE ShsetE M subl shi
Chem cal C&lhplmeatamnbe an@ngmcbaslgmmg)magymmhohm reelettaanirey er sed
Por T or e RA ARG BYF ARG E: B ararrogym sy N e PURBr e Bnpi nat | on
gf tlhese mwuhnmmpyrralminbmmdas,lmecdnmoﬂﬂNdﬁdm%hylmnmslﬂym}d&té ﬁrfd pur i flh ed
yeutlon ro. t e n the case that
is neces aryLﬁglﬁ)éeI%ar ﬁé’r?dg%ﬁe({&tm&{er%gﬁ ll\?? rf‘géhglmééﬁr?eer’gh can be separated
at an apprcbptrhyb@trehrm,dg@dwehlcasIOthbOh'xm feneach, stisgabieytlo@ribdloatsaee or the
P ocedur e o arad avabey S ORdiE AL BBUP B RERHI e, "
conpound (Slycmﬁ"ﬁal?uti}’hh%ilﬂe@nbﬁun@ @@@pmpyhgnmﬁ Wdﬂ'hllilfnhl bitor is prebar ed by
removi ng tiheFheBlR4RYAmiddre compound (111) and then converting to a
sul fate deri vat| ve. The procedures for renoving the R4 group depend on the
nature of the protective group used, but the rempval of the protective
?Loup ![s gegeralMythQ,arg: ed o\l;\';] acco[]dl ng to procedurles publ : Elly known in
e art as described bel ow. ere the group is a lower a y group or
aryl group, the Theppoeetstindfethadc saend ergcwuéasrl?d OEIPIBNRItthey treating

with an acidingfurdl Rasee tHex@FpbBs ghduPwiher @d%;@ou’iﬁi StorHerR RNOOHNE
above- rrentl ed reacti g 35 include hydrochlorjc acid,, sulfuric acid,
phosphori clv; Fﬂn& %1"\?& B SPTTiEeaPEs asl*ﬁ‘é?’éaP%V%BsFigrﬁ AR TEREFR AR base
used in t hgsavahiauenhspaideabedr hieaeict oNapasyi ded that it has no adverse
effect on the structural npieties other than the protective group. Exanples
of preferabl e bases include an alkali netal carbonate such as sodi um
carbonate or pot’H&séalmlmgrrbmtasecam Mregedt 2 ihase such as
di i sopropyl et hyI m ne; aI kgmau egger O%(l Hos Soli!% ac1 Sucqgl um hydr oxi de or
pot assi um hydrox de; or “concen ammonfa’ ol PR et hanol . There is
no |imit at diethytwhashbogbkyaride, mehbnymphdwhab@wdmmtdnﬂhﬂd reaction provided
that it is; s and has no adverse effect
B{é?’gﬁi‘é’%’xh%g%es O?%QE& J ak%lr{b%a%ltelo%ﬁ

on the rea erable solvenidts include water or a mi xture
of water and or géhic %Fv@ndmﬁdvcﬁumlaﬁgl ardigdadivsylcatheidiiagderel, Branol |

et hanol ordllrgom%@ea%oafm@@ £hh&h ﬁyq@ @Bt a{r@l%gfdyyuemoeﬁm%%ane The
reaction tenperature and t he reac ion tine ep end mai nl y on startlng

mat eri al s, cuppipation ghther wabediimids &venmhone arléa?'c@a}sg s degeribgdebelpy; a

parti cul ar gmbinBiibeds thEh@rI6RIrRide Givedhoeaehi @ N-Sydssis! doh&%'hrd' fdpout at a
tenperature of fromOC to 150C for a period of from1 to_10 hours in order

to mnim z& VHYySeasHrapteidss 1 dydeexyepotarole Wl@rl%’df?f@’ '?W%‘P?Iﬁ‘ﬁnl s a
di aryl - subzgidivaedximitiey| group such as di phenyl methyl gr oup, t he

deprotection reaction is usuall out b reatin acidin a
Sorvont S Bt dhof " 4 SrtipuBtiat o Alintifad Sag K 2 v by
reaction i2aer-ditenasthazolyhtlisalffdedirecaphosptsne buats asmisiodrylpHasphire @t her
hand, exang;b%%lggo ref erabl e acids used in the above-nentioned reaction

. hine;
i nclude a
(iv) a carbonate such as N,N’-disuccinimidyl carbonate, di-2-pyridyl

carbonate or S,S’-bis(1-phenyl-1H-tetrazol-5-yl) dithiocarbonate;

) a phosphonic chloride such as N,N’-bis(2-ox0-3-
oxazolidinyl)phosphinic chloride;

(vi) an oxalate such as N,N’-disuccinimidyl oxalate, N,N’-
diphthalimide oxalate, N,N’-bis(5-norbornen-2,3-dicarboximidyljoxalate, 1,1’-
bis(benzotriazolyljoxalate, 1,1’-bis(6-chlorobenzotriazolyljoxalate or 1,1’-bis(6-
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fluorinated organic acid such as trifluoroacetic acid. The reaction
tenperature and the reaction tinme depend nainly on starting materi al s,

sol vent and acid used in the reaction.l°The reaction is usually carried out
at roomtenperature for a period of from30 mnutes to 10 hours. \Were the

R4 group is_an ara | grqup qr a hal ogeno |ower alkyl group, the
depr ot ect itﬁﬂu?@gﬁt#gﬁe?%tﬁ%%ﬁu%a]@é?’ri ed out by a reduction reaction in a

36 solvent. Cengvinl | ya dofi€inatieh pf @lqtiosyRing edten Movk Badeardxesydf group is a

hal ogeno | ower al kyl gr.oup,., a chepical reductjon such as a reduction
reaction &P ﬁar%(’ﬁ%lé&%?géeﬁl&iaa di‘c§ﬂ1}31ra@f’gic °§y,£§e P’hg’cldepr otection reaction.
On t he ot hetodivanibonyifdgripéiiding bo b acizbdieaorydmidle; & kembaiditmaydf tgeoup 1S an
aral kyl gr %g hit Qei%%prb%ge%}li (gln?]ails§3 nr fSerr.aebc1 IXeIC\%-”i ed out by conducting
either a CXCIPYPFERIRCYEARE P ST T ST A Y29 such as pal | adi um on
charcoal or platvilum en NlohemlkdlS-aedisotdzohiumsd myilfanatd kadhi as®t al sul fi de
such as p ' QI sodi ylfide. There is no limtation on the
sol vent u%%%ﬁﬁngg%@%%%%y%nﬁi%lﬁg a?eéacti on provided that it has no
adverse effect ¢t he ardiheteranyl dizelemidesuch apdéfepyablyd dselengdss | ncl ude an
alcohol such as (ret hangl . 0 GHRANRLsoIRR. EIAGL PHERLRSLENLARNT of uran or

di oxane; an alyé atic acid such as acetic acid; or a mxture of water and
or gani ¢ sdfigeddids; t her eof . The reaction tenperature and the reaction tine
depend nainly ony;st ar Li Ng Bt §6k@! sy 150ldieRlim HdE SdUELEY Anegeflure used in
the reaction. T elfple_pr otection reacﬁgﬁlléﬁs urgﬁya%lﬁil y carrlged out at a

t enper at urectdylpyriginioe icdidepom t enperature for a period of from5 minutes
to 12 hours. Wigk§ t henRthi@hRulsich &1 ab- kY IBERYA- % QUR,N't he protective
group is usually renoved by treating with an acid in a solvent. There is no
i mitati orfespP¥dingidegeltised in this reaction provided that it is usually

used as a Brenstgd) aciaB-1dwamik@e-RhloeeizeihalianbBiesesheshtaehds ak3cl ude an
i norgani ¢ aci d such as h drgﬁgggﬁic cid or sulfuric acid; and an organic

aci d such S¥¥lxseRiorobenzaf YIRS ® Foni ¢ acid. There is no limtation
on the solvent ysgied i 3-heverlon@-HERRbIhQBOD2IRAGkistRhRis®L ded that it has no
adverse effect on tlﬁe rfgctlon: Exanpl es of preferable solvents include an
al cohol sUBRHIYPeREtRA%8l<5F198€ hanol ; an ether such as tetrahydrofuran or

di oxane; or a mxtur e aophosphate At 4 Gyt drblorepiiGsphhey &odn estBeof eact i on
tenperature a dt & reaction time depend mainly on starting materials,

sol vent af® WAt iPeé*'6f the acid used in the reaction. The 37 deprotection
reaction i s usudkiiy carhaleshlfuty! sbcyartagsrpectabsicigloofsulfoophi6@yhoat)C for a
period of from Y nut : ISy Af : ctli S:fkonmpl eted, the
conmpound (1) thg{}fgvlﬂ téh}gaﬁglgelgaln:e 2531%%%3 trjlcl:{%bé d;cl)fl gltbﬂirlgﬂo;rggecc%ritcg)l%tkll@mg'gol ated from
t he reactidoridext ure using conventional techniques. For exanple, the
reaction m Xt ureqlif) NeUlJbhihiGth BPRISR Ak&lulbnieGlPislat s, 1f present,
are renoved by filtration, and the neutralized reaction m xture or the
filtrate dnethheesWfay] erlonflg and@ hasemgrdeseiipitbbelp¥t ween an organi ¢ sol vent
such as ethyl aqgkpte N Ral N'Setr W& k@-MIbBraiedivaNch¥AlSsud af he i ke.
The separated organic | ayer containing the desired conpound is washed with
wat er, drited-BErteyaHpethgirdloralgrmamidiisurrigfideor the |i ke and concentr at ed
to give the desired product. The product thus obtained can, if necessary,

be isolated and purified b onventional techni ques such as

octyst al |1 zati dHElFERASOUPRAE FORRoBE ot GLaNPBLS AAPIRs it y used for
t he i sol atplasphing g ad estat bbazodicarbexytic gaidi @ aapmpditadisoxyExdadal es of t he
procedure nentioned above include adsorption columm chromatography using a
stationary phase such as silica gel) alumna or florisil conposed of
magnesi um si | i ca&tget is palititation ondhesnlveht osat mgVlettoy ipiovgled thynithet i ¢

adsor bent C a_nr .. Of. i . ,
Anberlite }%%&)ﬁ&v(e ggég%}ge g)é?ltgi-g Sh%“%“ﬁggg& %?){IS,%B%TI?&%%I@R%PO#&%%O (a
product ofatNéassipiseine eQenti cluitabde pavents dm)ludé en-adirbhtin hedwhadent ogr aphy;
nor mal - andyfBVArednR RS pldndULS 2FSHh AR H AR UHcA s Kz, 6 eRE

al kyl ated silica gel (hi gﬁ performance |Iiquid chromatography is preferred);
or a suit BI¥ewiBihnasesntedrhvdrecssben seeas axthypee eherdesihiegfarBhpound can
be i sol at ecirBois tddtHdnidrfd, BYchEdrdtihaRe VeH1BrBRRS R dr3fi€n16Ip¥R MHnef hAM t he

col umm used. | NDUSTRI AL APPLI CABI LI TY The novel internediates of this

i nventi on Y WEBraR cthyJateete, riv! asttatcata! Atetelfe PUbYGasREN DY GRtY!

i ndol i ne derivatives ( 1 ) having excellent ACAT inhibitory activity, and
the novel manufacturing nmethods of this invention are superior to the
publicly KioW?Edfvent i onal SHErREEEE Y i espetic 8t "d&veral “poi nts descri bed
bel ow.



38 (1) there is no need to use brom ne or sodi um cyani de, which have sone
handl i ng and safety problens in work operation, (2) operation conditions of
reactions can be inproved, especially,2Gur exanple, in the nitration
process, (3) productivity, such as being able to shorten working time
(about 2 / 3 can be _increased, (4) reaction conditions can b,. greatly

rel axed, sTEPOnAte AP P%F?%aﬁ Héfﬂaséﬁélé?ﬁ AHqnsAPYethgty ESTRYES TR hy dr oxi de

sol ution idlotdir, Haﬁéthskﬁmhme oF @pArny188e Ef?@olﬁ-‘(ﬁﬁﬁﬂi()bl'etlﬁeraﬁlnﬁjtrﬂé)w&i»'ﬂﬂ and
(5) a hig ound of fornula can be obtai ned (the

h yi el d_of
previ ous &%F%l‘irﬂ?l‘)’éfs& ?VTP o Apd ATGT S‘Fﬂ?ﬁ%f“&m@nl dg, ¥Nom t he conpound
of }‘gr mtjl adlfr%zzjh}gfoﬁﬁ:ﬂaﬁﬁ@éi N,N-difRtipyflhedto@hidel Ri@e@iCe-patolifloddy Nwher eas t he
yield obtain his invention %.or .nore). BEST MODE FOR CARRYI NG
BT THE | R ORF PSPt O G R SBEOHE &P Bhded o fur ther 11 st at &
the present invention and are not intended to Iimt the scope of the
hydr oxy( 1- acet y] Lo ST BORGEPR e A ot MaL 1 Mot 2 PR de A e rieon of
1- acet yl - dhebushdniatusyplal ndminenes @38gE. i$u1txh1mbm$ersahelddhy1drcﬂgénh1omase acid (400
m) was adde | M QX h equi val ent), and the
resul ting %11 %t%r%%méa&gglg?oa}?’hgldn?qge%g’ %&u%ﬁ‘rs éltqglgﬂej?o 65C. After cooling to
0C to 5C, dikepramatathyaming tdicyslobesylatriing, Strnfathylhiperifiore, ppridinehdn 0.5 hours

at thlste a r iltration
and washe 1&1&%;@%&%&% J‘%@f g?ﬁ%lgl?hgg |1§1e§ ?gb%t}tglq t.y f)fg, wet
wei ght) m@@hwmm qwanlad\héloqhsmmdmﬂmhmﬂ\becﬁ@thskaMtneon (800 m)
under stirring, and the resulting m xture was washed wi th di chl or onet hane
(700 nl). To the aqueous |ayer obtained was added net hanol (700 nl), and
the resul ting nilrtMetdodels axgtalstieamoynppf 2-(ByN-diesthylaariopipysding qu4-

hydr ochl or b & r@fdiSody R caDBe Thdd W EdinSihbfibh RGNV dtReKELRI Nth {H}e

tenperature at O0C to 5C. After the resulting mxture was furthernore
stirred fofoupbing reardiengasichydiiadingrgent s¥dl 1y mAeAyanepasluakgr®asiapor at ed

off in vacmmoﬁmﬁlrsaltssuh@a%%e@ayltmﬁyﬁh{rama% wasriadded nmet hanol (130 nl,
nmet hanol >egdded to adjust a ratio of water/nmethanol to 10/ 1) and the

resul ting "ﬁf HFYéa%a?né‘frPrqhéwdfeoe FRVB efifE Fush s ibengoat8-grevn;o5¢r a
Crystals pﬁ‘r@ﬁmﬁgbgélﬁd)ﬂ@[&s&@pﬁ aledinbyrd 2Hgyvaidopin2-agshedinpt dhevatner (800
m) and drllaed under reduce ssure (goir rmre than 10 hours at 40C). At
the end of % RFS iy qrder {oep CHEGEE §MGEVEYt aken out fromthe dryer and

ground well and then further drled under reduced pressure (for nore than 10

hours at 40C) tg.afford the tit €.CO ound ] 69 S

col ourl ess cryst XS CAFRPRRTPY 4@ %Veﬁﬁnégc%%@g? 8§ (Zanglpﬁﬁfl%ib% 5.33 ( 1
H, singl ethetwde®o°C 2] rvomperiperatatt. 28Hz) ; 2.99 (2H, triplet, J=8.28Hz);
2.27 (3H, singlet); 2.16 (3H, singlet); 2.12 (3H, singlet). Exanpl e 2
Preparation of 1-acetyl-5-ethoxycarbonyl nethyl -4, 6-di net hylindoline To
hydr oxyl 1-acet yl‘hefh;eaﬁti@kh nimm;iendetlrriamﬁ oyl theaeeattian @oimbr4tdr® yartolyt ai ned

i n Exanpl e {'é(jl % EIN g n;lolg ghargoal éé"?’g VBl gater, cont ent:
te t nd t
53.1%) plrélce s (518 M50t ocl ave was added a saturated So P tion of
hydr ogen céfl 6 indeuten tef Ivags)l pr(e®®abiy)3.0 irtuges theds®i ng with nitrogen for 3
times (5 kg/cn®
Method 3
Method 3 is a process for the preparation of a compound having a lower
alkyl group as a protective group of the carboxyl group. The process can be
accomplished by reaction of a compound having a carboxyl group with an
alcohol in a solvent in the presence of an acid catalyst at a temperature in the

range of 0°C to 100°C (preferably 20°C to 60°C) for a reaction time in the range

of 10 minutes to 24 hours (preferably 15 minutes to 12 hours).

There is no limitation on the solvent used in Method 3 provided that it

——  — 7 "Due FrE209s due - Sankyu/P85897/Engisi ranslaion/ACF/23 0703



for each) and replacing nitrogen with hydrogen for 3 tinmes (5 kg/ cn? for
each) successively, the resulting mxture was stirred for 5 hours at 70C
under a pressurized hydrogen at nosphere (5 kg/cnR). The reaction m xture
was filtered to renove pall adium on charcoal, Whl ch was washed with ethanol
(45 m). The filtrate d washi ng were conbj ne iamd concentrated i n vacuo,

and aft er BRFRNIEEH O E’%(Sh?wfﬁacf%“laﬂél tP@%it(ﬁ]&?fo VERRG enting Mptehiaslt ur e was
concent r ataadeast tv 3610 emme agdtdble Sslbanyiedhtidy the @aridiglcbleslivbea bt ai ned

wer e added_aceto , dii.sopr.opylethyl am n 3. ui val ent)
And - acet yi BRI dut derdiphn e A BERLE BV aof LB disde  hatiehe
resulting an aﬂomammzdrbm‘rbumedctﬁ ak bifizenentilesne dinglérggattiaddpearddur e was
concentratﬁd in _yacuo, n reS| ue ,obt |n d Weret?adéj(a_t ﬁtfat.gr (30 mM) and
et hyl acet®EO(BBORFE aﬁgé Fhiomide %Pf?r OT&h PN RRR P ESul ti ng

m xture wahclﬁlpfdeehatb tcblomhsmnzene usdilchlmlrequem Fﬂdﬁhéﬁsuch‘lil$hleﬂl@l’le washed

W th Wateretf1 }c,ile%dy et{%tdaot%r;g d1ox SYce §13| V%hé{n The filtrate and

washi ng were 12§ ¢ AN aqtedus Py ers Wer e separ at ed
by partit |0btﬂtlnugen€r ﬂercslbﬁyaﬁdb’édtk@qmbm@nb ayeh apasetort rmacthytiethiyl ketehhy |

acetate (%Qem?} 1s‘8gﬁ§%%\9/€oh@,rﬁé‘ﬂﬁo%ﬁg o?)é%élglqéxa%ﬁe GO hgesqmwg h the organic

40 | ayer separate e organic Tayer wth water (30 m),
dried overacamwﬂrlogslaqlhgm@ilmesm alatamldmslu@omémmaanéd Niflder reduced

pressure tdlm%ftlfll\%%fo(}imtahﬁd% i Nedﬁ%)ﬁéﬂé%ioe%grd%esﬁxmé( hgl-g- y?}o%doag g0l ourless

crystals. guartet,
J=7.08Hz); matmhpy(mhdlnmemré%examélmmhogc marpzﬁ MOﬁgS@ttE}ble 3s07 (2H,

triplet, JsfBved®i¥ihe ntOalcahbl u%'ea%g%:[l)eage?ntj&tl(u@f’ea&lo@lgl et); 2.17 (3H,
smglet) 1.21 (3H, trlplet J=7 . Exanpl e 3 Preparation of

1- acetyl - 5- met hoxycar bonyl net hyl - 4 6 d| met hyl i ndoline The title conpound

was obtained as mr@wh@ﬁ&I@EM§to%I t%e(a\élae&adalygtzt{éed iR mmohayprrmmaar to that
menti oned i n Exanp ,..using a saturated sol utjon g}ﬁrogen chloride in

met hanol d$af Hé:aflé%iic‘t‘?eélrfn%%ﬁ’caninﬁr fpan geidceatplst: h§u§é rafbertalst i on of

hydrogen chkridedeBsghsidnai®| for &HmNHR &@Qr iB aBfnBuch%d Kydrogesd ngl et); 4. 02
(2H, trlplgéo J=8.28Hz); .3.65 (3H, .si ngl 3.64 (2H, singl, et) 3.07 (2H,

triplet Beqhydrebrogiq agid, ﬁlﬁgr%ﬁl &eri@ovsamdsqrrrﬁwép;wn?aqlvl PBH,
singlet). &xamaht difPsapatabtan &fid loaar!yid, xatipaeRpy Owyaastgsyikr peth 1-y
4, 6di et hyl |gdol ine The t ‘Hti’tle cgnpﬁ]wgd was obt ai ne as co ourI s crystals
(yield: 9R3%iRFraiMucarsHionieifo FO3FEHE PO tf‘ u %n‘?su §icng a

sat ur at ed sad;ut Lewisekicdhsiihogeborohltairhideide nbaronrtfiybriad eob@onas the reaction
sol vent |ntrl rompclea%reagfacwglo%aéx% g}led sol u on of Ql%dr ogen chi O{lde in

et hanol . ge resin, ore suita catalyst 1s an

inorganic acid and most suitable is hydrogen chloride.

The alcohol used in Method 3 as a reagent is methanol, ethanol,

propanol or butanol.

Method 4

The process in Method 4 can be accomplished by:

(i) reaction of a compound having a carboxyl group with a
halogenating reagent (for example phosphorus pentachloride, thionyl chloride or
oxalyl chloride) at a temperature at room temperature for a reaction time in the
range of 30 minutes to 5 hours to give an acid halide, or by

(ii) reaction of a compound having a carboxyl group with an ester
of chloroformic acid such as methyl chloroformate or ethyl chloroformate in the
presence of an organic base such as triethylamine to give an acid anhydride,
followed by reaction of said acid halide or acid anhydride with an alcohol (when

tert-butyl ester is prepared, potassium tert-butoxide is used) in an inert solvent

- T — -~ ~Duc FREZ208s duc Sankyo/P85697/Enyilsh fransiation/ACF/23 0703~ -~ ———



41 tH NWR (CDC13) 8 ppm 7.92 (1H, singiet); 4.0 (4H, multiplet); 3.63 (2H,
singlet); 3.06 (2H, triplet, J=8.28Hz); 2.30 (3H, singlet); 2.17 (6H,
singlet); 1.60 (2H, nultiplet); 0.87 (8H, triplet, J=7.32Hz). Exanple 5
Preparati on of 1-acetyl-7-nitro-5-ethoxycarbonyl nethyl -4, 6di et hyl i ndol i ne
To a solution of 1-acetyl-5-ethoxycarbonyl nethyl -4, 6-di net hyl i ndol i ne
prepared iR thaSTESeRrpPER Paps(lorggxample tdethylaguing at3d0 jo Wl Cadded dr opwi se
concentr a\t,\(ﬁgbf&%fwobﬁq fedgbratutd). Br 10 mivutdy Bt KdHE HRESELEIY Ltk an

i ce-bath ile keeping the reaction tenperature bel ow 20C. Subsequently, to
the resul t@ﬂé”t‘ﬁ@&sﬁre was added dropwi se funming nitric acid (0.81 nl, 1.8
equi valent) at -5C, and the resulting m xture was stirred for 1 hour at
this tenperatur The reaction m xture was poured into cold er. (90 m)
and twice ext raglph?(ﬁe\’zﬁ ?%ﬁﬂ’i“@ﬁ%r" Q& Bge‘ﬁin gt 4 Wld@gaﬁ%ﬁhﬁd or gani ¢
| ayer was hasheddwirsdefiecs ah tharetttiaguenihas adiisybihy dho geirtitgnhoaaile

sol ution ( m )., 5% aquequs, sodi.um hydrogen .carbonate solutign (60 nl) and
nater (60 ke s MRS ol Shur o T Hne AL Sagnle Aibeio o and
concent r atedhusdemzeed tokdnp e sgiene; 4 balapéatdd hijérdecatbon uetpeund (3. 1749,

ield: 91 9 | [ tal.s. 1H NVR 8 4.13.(2H,
el 91 Mg B AR ML SRR ST
(3H, si nglatk)ate2arP8theBBiicls nagliathyl etRer? tet¢ydrefiungh,atipxank. @3 (3H, triplet,

J=7.08Hz) . ;. | Pr tion -
1- acet yl ) slimetiéo il %&58&%*%%3%? ﬁ‘iﬁ%‘hlt%léi met hyl i ndol i ne The title
conpound was obtained as colourless crystals (yield: 93% in a simlar

manner to that ngpki.qned in Exanple 5, using
1- acetyl - 5net hoxy—cﬁg‘o—nyl met hyl - 4, 6-di net hyl i ndol i ne obtained in Exanple 3

as the starting Thariocess intMethoR Y €@DA8re@mppivhad by reaigontafiap| et

J=8. 04Hz) ; c 3 Qidd2hvisg BEhBIoky1 %roﬁé Wit la AAA1K8NY 'suh A€ digldmdthddY &t
J=7.84Hz); 2.28 (3H, singl e(té) . 2.23 (3H, singlet); 2.2 (3H, singlet).
Exanpl e 7 Bregsaiang Groodtion efclipgpallansinrsbe) at oy tanRsATmsin some

1di met hyl i aded iinfedeRsayl B hc@dH Bfely@onducted by heating).
1-acetyl-7-nitro-5-ethoxyc: arbonyl net hyl -4, 5di net hyl i ndol i ne (5.0 Q)
obtained in Exanple 5 and 7.5% pal | adium on charcoal (wet, 3.76g) were
suspended in ethanol (50 m). After degassing with nitrogen for 3 tinmes (5
kg/ cnR for eaChR/[ @ng gepl acing nitrogen with hydrogen for 3 tinmes (5

kg/ cn2 for each) sively, the resulting mxture was stirred for 2

hours at 55C unddettadp Bsspirdcgedfohyild paparaiciDSRhesrRpdinKBAGAR h.lowie
reacti on m'ﬁture was fiIEﬁered to reﬂ;?lve al | adi um charcoal , which was
b F&

washed wi tH St HIHBPS A5 O Ve #FaH ¢ XKEREEi HY WP EPhed and
concent r at egtompliehed byl ueratioprog sswnepdumddgiavinga tadokylagroop withea tialke

conpound. &HEL sa&m%gshﬁg@ﬁg%% ?pd&@lggﬂgtes&p?gr%ﬁgo%%gce\@ e Suspended

i n di chl or onet hane ter irrrng at roomterperature, the
catal yst was renoved by filtration and washed wi th di chl oronethane (25 m).

The filtrate andAf\(@s@er}gaawneoﬁélE@b[‘?%tﬁée%@eﬁgpﬁl%ﬁﬁato?%éml‘?—ﬁqu ?%F ggd

pressure: to give another fraction o titl e conpoun
conpound (isolategd frgmethg reaxiinn migguistparevanignal avbrasiuag tRes ekamels 875 of the
title compRURHoRRidRES: AARYRized laLpE'M%r(a@agJo% oré&ipbdted il Bresédit, apbiart et,
J=7.08Hz); 4.02 (2H, triplet, J=7.56Hz); ] )
removed by filtration, and the neutralized reaction mixture or the filtrate of the
reaction mixture is partitioned between an organic solvent such as ethyl acetate
that is immiscible with water and water or the like. The separated organic layer
containing the desired compound is washed with water, dried over anhydrous

magnesium sulfate or the like and concentrated to give the desired product.

The product thus obtained can, if necessary, be isolated and purified by
conventional techniques such as recrystallization, reprecipitation or procedures
that are usually used for the isolation and purification of the organic
compounds. Examples of procedures mentioned above include adsorption

JA e e —
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43 3.64 (2H, singlet); 2.96 (2H, triplet, J=7.56Hz); 2.29 (3H, singlet);
2.14 (3H, singlet); 2.14 (3H, singlet); 1.21 (3H, triplet, J=7.08Hz).
Exanpl e 8 Preparation of 1-acetyl-7-am%o-5-nethoxycarbonyl nethyl -4, 6

di nret hyl i ndoline The title conmpound was obtained in 93%yield in a simlar
manner to that nentioned in Exanple 7, using

1- acet yl| - FORIPR SRECRRORARNY 1o s ISHRHORAY Bhgseiurbt 37 piHrrigt AR YBR&T ned in
Exanpl e( 6 fRsistlkRengpbasd bmagmsaﬁﬂnadni(lamgkmﬁﬂﬁ@aalcoaﬁgﬁ gﬁrdrg@t@gfayhylsol ;/eng g
~H NVR (CDC13) 8 m.4.Q02 (2H, tri t, J=7. 3. singlet); 3.64
(5 o1 nglgtd o syBBeks Rdsup wich SaSeanarien 5 q igoct ALY | 5 (ah

Si ?gl et). cEx,amaI.)eAﬁlb@ﬂﬁpamb -:IQﬂa%fcl)duct of (Ionhm & I—llaastol., Ltd) or Diaion HP-

N- (1-acety] - 5- et hoxyr.car bonyl net hyl -4, 6-di met hyl i ndol i n

VL2 240 ROV eh Ll GRS cal s aTePBThes: o excharige

1- acet yl - Thasinatgbaiyl axyaar fanydveBiedhade ﬁqdid@irgg’iagcfggﬁbﬂlﬁﬁsiﬁgtslﬁid&ﬁdl in
Example 7 (4.0 i n di.chl or han 40 m.) | adde il sopro hyl am ne
o 1ag 1.1 et ilateshifiCo ek e orangh v BT s R GRERe. cool od
to 0-5C Subsadtti tgmbinatibhef Fiesetprocediirad, uhel tha slesigett cordpopd sen pi val oyl
chloride (.1 74 1.05 equivalent) at, 0-5C and the resulting m xture was
st rred o nogRe B Sl 7Rk Gl Apm spr@R ok e HeRi ashed
with waterugfed0 m ), and the resulting m xture was partitioned. The
separated organic | ayer was washed twice with a saturated sodi um hydrogen

carbonate solution (20 m each) and concentrated under reduced pressure. To
t he residue obt dirihd casssthad dad netépphrntesepaeat 2@mdry, eaohdoftthe isogsarbt i ng

m xture wasg,GRNG r m. This

addi tion and eva(g(l'aJ%Ez{att@%1 gﬁ%g@gg%ﬁggg gt%g@}\?\gg tﬁ()é%gg?)ggg%hn%%pagai n, and the
44 resul t imgntnediabovons tha ¢nd eida desiragostep dnprerfatming thafsuéteblst i rri ng,

et hyl cycl aiexanen( gériftdtidBsr-radsd manh deheoss g} W;% LiXLHES t@so St rred

for nore than 10 mnutes at room tenperature an or nore than 30

m nutes at 0-5C. Crystals precipitated were separated by filtration, washed
with a m xed SO|S/[@%I3 of ethyl acetate and ethyl cycl ohexane ( 1:4) (40 m)
and dried under reduced pressure (50C) to afford the title conmpound (3.92g,
yield: 76% as C%FBGrIFé‘s&roﬁ?sﬁsf?%h&prf%mn(%%fﬁp%“ﬁmﬁfgﬁ‘@a(m)l H,
singlet); which p(r&d‘é,ss l@bﬁh@diséé A@i4ion reaction of the 7-position of a compound of

formula VI in a solvent.

There is no limitation on the nitration reaction provided that it can be
used in usual manner for nitration. Preferred as nitration reaction is a method
using nitric acid, sodium nitrate or fuming nitric acid as nitrating agent and

more preferably using fuming nitric acid.

There is no limitation on the solvent used in Step 3 provided that it has
no adverse effect on the reaction. Suitable as solvent is an inorganic acid such
as acetic acid, sulfuric acid or a mixture of acetic acid and sulfuric acid and

more suitable is a mixture of acetic acid and sulfuric acid.

The reaction temperature of Step 3 is between -20°C and 30°C and
preferably between -10°C and 20°C.

The reaction time of Step 3 depends mainly on the reaction temperature,

starting materials and solvent used in this reaction and usually is in the range

of 0.5 hours to 5 hours, preferably 1 hour to 3 hours.
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4.11. (2H, quartet, J=7.08Hz); 4.00 (1H, broad singlet); 3.68 (2H,
doublet-like); 3.15 ( 1 H, broad singlet); 2.84 ( 1 H broad singlet); 2.28
(3H, singlet); 2.17 (3H, singlet); 2.124 (3H, singlet); 1.25 (9H, singlet);
1.21 (3H, triplet, J=7.08Hz). Exanple 10 Preparation of

N- (1- acetyl - 5- met hoxycar bonyl net hyl - 4, 6di met hyl i ndol i n-7-yl) -2, 2-di met h~pro
panam de The title conmpound was obtained as crystals in 98 %yield in a

simlar manner tgtdrhat rm'bhm%@eﬂ 8, t@é&ﬁﬁir@d %omB8hAd of formula (II) can be
1- acetyl - lagm no- 5m3£l car bon I net hyl - -di met hyl i ndgl i ne obtained in

Exanpl e 8 '882eT¥P4 GpRTBRtE by&qrwwr@r(aémfﬁiuee pPAT §%arpple. they

3 i ng: et); réadtbor( dliktubs m&tm@t@bbproﬂarﬁﬂ.ﬁilﬁ oﬂ-pi‘églﬂé%&@@éj iSpragérat )nae 3. 70I (2H
oublet, J=12.2 roa i nglet); oa i ngl et)

5058, (sh, TEMEPLDy MiBadeh, i el ialsetreEtlign Figiire af thd iRtAte 0 ey Cpe | b

singl et). rdexetigl muitﬂlrd:’fsqmtlabnﬁhbaineen an organic solvent such as ethyl acetate

N- (5- et hox r bon I|n di met h r opanam de

To'a i xt JPBC I ARH TR W e LR ppten By HRe rfie separaccd SFaHC e

di met hyl i nebaltaining thle)deirad dmﬁpb\hnydl pf@@ﬂmlnwnﬂe mbéxadﬂed ovér dndaapdwes 9 (3. 59)

and et hanaol

dra se sodi i % et hanol
sol uti on) V\ﬁérllesuf(m su\ﬁa§e rt%eql V\éonce tratleHrpo 1veq;ﬁ 1%%5;%3 %

eepi ng Thereadi‘on te eratu bef SW d"t he
resulting m xture was refluxed for 1 hour. After cooling to 0-5C,

concentrat ed sulf Lioadtl Bu(ondten Tl SALLARLETE) AR AdMedu iR pe W th

Stll‘l‘lng under coo COI’I tIOI’l reactionte ture
bel ow 30C, comngnti¢ral rt@,fémllquqsgpwhﬂsmeerymhzaérbhumecflmtat@m@mp@ced/\meer ( 17.5

m) was adﬁﬂ%@a}@uélgbqlgr@s%ﬁtfbro %&5&5@ 33 ﬁfcpasm)f&@ ga&eorat ed off in

vacuo. To the resi obt ai ned was ad acetate (35 m ), and pH of
t he resul t¢omgparndsur Bxammpleadf tha rgcodurigs thQG@@bQV%@GIWWGTRBGUde

sol ution Q%ﬂ%%ﬁtdf%ﬁ{y W&ag @@té@érﬁﬂy %)ﬂapé_ls&& &@lﬂmé@é‘l bREnihesel ting

m xture was partitioned between et hyl acetate and water. The separ at ed
organic | a%FSﬂv@an%P@ Hé%ﬁ@lﬂﬁ’sﬁbﬁa gt paviiogrcolgsn phyomtegraghshi ng and

t he aqueoul§mir1§ﬁesrynmra@tssﬁbeab@u@n WE KBp KA INEB03RGréBRX LE PRLGHaMEt h et hyl
acetate (35 The extract and the orgilanl c |l ayer separated above were

conbi ned aneh LBhk émbieatieXAPddr(amsadied P! Fobas fridaasCaf Huh gr DigonilE-e
conmpound (%o dast & Mty s Okkifical o oPRYSH) Ciontkenbsal properties of the

title conpqund obtained were the sane as those of the product obt a| ned in
the step (%)rowtﬁfanwéwgm&é%ﬁi FoEEsIPhass lisyphruomatagrarby NgiRsetlier068050.

Exanpl e 12gdPoepmdyaitedsilioh gel (high performance liquid chromatography is preferred);

N ( 5- net hox carb | met hyl - 4, 6-di net hyl j ndolin-7-y11.

> oo et 07 e R S R A RGBS D5 REtPRPES 3R el d i n a
simlar nnlnmsblalt@i ahdpunified bgrbding with apptaepribie seis¢ntgrom the column

N (1-acet yllls-e%-_ met hoxycar bonyl net hyl -

In the case that it is necessary to separate isomers, each of the isomers
can be separated at an appropriate stage such as the end of each step
mentioned above or the end of a desired step by performing the suitable

separation/purification procedure mentioned above or the combination thereof.

Step 4
In Step 4, a compound (VII) is prepared by reducing the nitro group of

compound (II) in a solvent.

There is no limitation on the solvent used in the reaction provided that
it has no adverse effect on the reaction and dissolves the starting materials at
least to some extent. Examples of preferable solvents include an ester such as
ethyl formate, ethyl acetate, propyl acetate, butyl acetate or diethyl carbonate;
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di met hyl i ndol i n-7-yl) -2, 2-di met hyl propanam de obtained in Exanple 10 and
sodi um net hoxi de as the starting materials and nethanol as the reaction
solvent. ~ HNWR (CDCI3) 8 ppm7.05 ( 2P H, singlet); 46 3.64 (2H,
singlet); 3.61 (2H singlet); 3.53 (2H triplet, J=8.56Hz); 2.99 (2H,

L bl ot} . amalighdd siugh bp dnsshanelopiignol, ri-propancls isopropandl, n-butafiol > ('

N- ( 5- car boggmifl] t-fubo@l, TBédY1-alcddel, ik th§Rink Riyto), Iglycdrad, octanol,

di met hyl pr opapam de sul fate To .

N-( 5- et hoWEjﬁBB’Eﬂ{V? %WXIEFQQW%PWIW‘HH&%(}’i-s‘?l-VWSS-tE?‘?OBi (HthSA%r opanani de
obt ai ned isolvexai ptie/l hietatk, ghanst benidtiees aydodreart{ 2Bnfibhed above are

di i sopropyl et h I%m' ne (.72 m, 1.2 equivalent) and 1-octyl brom de (1.80
m, 1.3 edﬁ?r\?eﬁ/rg t%°% and the resulting mixture was refluxed for nore than 8
hours. After cooling to below 70C, water (28 m) was added, and the
resulting m xture was partitij.oned., The.separated, organic l,ayer was

fur ther mor o wasnEas oo eHERSRaRe PR iRRaRoRor R ey fn bRV Bael 1 vacuo
until the abokemeovidedxthlae itas was alhyedsak dut catdbdint hirngertagiogiiv erefembleut i on of
the title conmpound in xylene. To a mxture of the solution of the title
conpound i n xyl ene and 90% aqueous et hanol solution (28 nm) was added

sodi um hydr oxi dé&Examiplé6ef, reButtiayoitabistntyed iartte chtalytashydroggnationt ur e was
stirred f i erat: ) 4pg to

pel ow 300 PSR apifiadbrd B ch RSkl Sk ER Rk & bost PREREPBED
concent r atredladinny agdeexide 4nd Rarewnickele and peHadivs on icharopakismeeligced to 18

m . Subseqyeptly, acetone ( 15.5 m) was added to the residual solution,
and the resulting m xture was adjusted to pH 1.4-1.6 with 4N sulfuric acid
at roomtenperature. Furthernore, water was added to nmake a total volune of

water of 46 m, -apde idi fiRsdtibh RA t%&ws%rmtlﬁéartﬂ?dc hodrdgph&iddlan 30
m nut es at 25-30C (anbient tenperature). After crystals were precipitated,

only acet di¥ hasa@lisortragenstioniip ugdaiipcarrisdioms of adirerRr a5 T98db P acet one
(5.0 nl), angkrbdrphersul ting m xture was stirred for nore than 30 mi nutes at
25-30C (anbi ent tenperature), and then crystals were separated by
filtration. The crystals thus obtai ned were washed with 10% aqueous acetone
sol ution and drie# ackin faieethrpiLaSuHIE bedwadd 00T b 801, | mdcignpound
(2.88qg, vyiel %: 86% as crystals. The physico-chenmi cal properties of the
title compdicgrIbiemat @0%he same as those of the product obtained in
Exanpl e 6 described in Japanese 47 Pat ent Nunmber 2968050. Exanple 14
Preparati on of N:(5-carboxynethyl-4, 6-dinmethyl-1-octylindolin-7-yl)-2, 2
di met hyl prop an.arﬁ‘}}feregﬁmqrhpéle%peflds mamlfl on t&‘l.e reaction teleera.lture, start1¥1g .
NE)E 5- me'sj h.(mytea]raho?&yd ﬁ&td(iy lof m&scﬂwmtdggdi ?jmdme: telaeﬂezry.g)T-}ﬁ,rEdtttimi thiyile pg opanam de
obt ai ned in_Exanpl e were.a ne

it sopr opyT BATGERE & 10 10 Hhes Bh SBETEIN B €Ml 1 bromi de ( 181
m, 1.3 equivalent), and the resulting mxture was refluxed for nmore than
esul ting m xt urSaane plh RIS cBHpIQR, A Ehpbara b HBEiREREATe the

f ur t her norrrodasthefdhisvieaetion isrisolates fr¢m tbe meacsiaohpixipng worg eentvieatiedalunder
reduced prtggﬁﬁli?geg.o afford crystals. To the crystals obtained were added
ethyl acetate (4 m) and hexane (8 m), and the resulting mxture was
stirred for a while, and the crystals were separated by filtration.
adUsoUs. Met hanol RoT P g e R R e a2 0. 700, 5. 0
equi val enthrecipifatasnif presept+ 3R gemoxediPe filteaticay, apddhe Pavglrﬂl.i@drrﬁa?%or} n a bath
controll edm@idtuﬁﬁ&. tﬁx@fm&éteg&(lhé B@&iggbgixwe39§artgfﬁid’bamr&|m&ﬁ&aﬁﬁmﬁcah ed of f
in vacuo, and to the residue wa ed acetone (9.3 . and then.the
osul 1 g e Puctas e GEal st SRR Wi HeERebl iR BETEear  oom
t enper at ur'ehe Sipasagd @ngdriic layat esntahtingdaedediedramkeoiilng it olaahed ghthine of

water 38 nl,..and.the resul %Joﬂ% MU e was stirped, for more than, 30 mnutes
at 25-30C Vahi Gt CShparEtiord s e SRTRle A SRS A8 SCP BT EE P onl y

acet one wagvetspdasariedgprodiicti n vacuo. To the residue was added acetone (5.0
m), and the resulting mxture was stirred for nore than 30 m nutes at

25- 30C (anbi ent tenperature), and the crystals were separated by
filtration. The crystals obtained were washed with 10% aqueous acetone
solution and dried under reduced pressure to afford the title conpound
(1.72g, yield: 569 as crystals. The physico-chem cal properties of the
tTT1e conpdtiiBo?8htai ned wer E-MRESEY Frvidd “tHEYFEP “t%e prooduct obtai ned in
Exanpl e 6 described in Japanese Patent Nunmber 2968050. Exanple 15
Preparation of (1-acetyl-4,6-dinethylindolin-5-yl)acetic acid To a solution



obtained in Exanple 1 (280g) in acetic acid (1 120 m) were added

phosphor ous 48 acid ( 130g) and potassiumiodide ( 17.6g), and the
resulting mxture was stirred for 2 halrs at 100-107C. After cooling to
50C, water (1120 m) was added, and crystals precipitated were separated by
filtration and dried to afford ( lacetyl -4, 6-di methylindolin-5-yl acetlc
aci d (223g, vyi elldpe pigdyct tKVBPtOPF?gn?:be%H’ i REFessRfgRe iglat ‘Efld)%%ﬁi Pagified

appear anCEtohyeri’cﬁ%l teanN‘ABs (sak\rﬁ@s d@&ry&aﬂ&mﬂn 2ptecipithtioni diProtddurds 02 (2H,
triplet, J=8.0 ? u% \ |nq ? %8 tr| Iet J=8.0); 2.22 (3H,
singl et); hagareallyiuygd &nthe fsolation.apd pp B‘f‘t)“&“n? the P1eAnig20.  Exanpl e 16
Pr epar at i Qj&nﬁfouﬁd&calgdxnyﬁe§bh@9énﬁa&myhr[’ﬁiitiibyibd%boﬁf dicmiief'adsbﬂdﬁhi ne To a
sol ution ofhgx ﬁgen chlorlde1%§ .1 n_ethanol 2000 n1% mg; added

(1-acet yl -24%6% HEORTRRGY; 18R § STEHe8ePEPARS FHeR B EXOHprET 15 (
150qg), andidrizid cbﬁﬁid)lséd omagxdsiuim - i Sl pS:Irﬁdoﬁ@:blLﬁﬂn nhmjhmgmph% 50C and
then an et hanol nt ai ni.n aci d
evaporatedlé?gasﬁnggg g“ geﬁggﬂ?lgﬁggb ?%Egéﬁpﬁ¥¥&ﬁ89 %ﬁ&% laand
crystals p:rcequau ) Ahméruuemmepaa @h&mdnyof Rbhinl‘&tHeﬂlIS Can tdy beDidien &fPF or d

1- acetyl arb I|n laline (1469, yield: 87%, of
whi ch t he%f‘uc uc%cgw%%fm%?[ Cl'ée?’%m% tioﬁl AT A hose of the pr oduct
obt ai ned idhréxatyerapt®; nEmaapdu&i ﬂe%eﬁfedpﬂiaaé ihqulcb:fhromato raphy using silica
EI;/((:irSOSI[‘IIhgr ?g‘r %?%'M*]tergf &xﬂé’a 8(?[ (§1gg1 pm?}omﬁ fg H bl cher)atozgr 2pl'gyI 1rsrel}rg%l‘rgﬁppanam de
N- ( 1- acet ydr-EBSlBtatrbo(y@abim@nyh wé these -po @ ddiress eyl tha diebir <70mp0und can

yl)-2,2-di ed sol vent
of xylene]%gggM%$5 anﬁ et%ﬁ Fﬁ@gﬁﬁﬂyéﬁagé)ggyf§§g§ﬁ lﬂkglat 80-85C
whi | e bubblsedg hydrogen chloride gas (23.1g) into the reactlon sol ution.
After cooling, xylene (200 mM) was added, and the resit;:ng m xt ure was
concentrated in vacuo until the total volune of the sojution was reduced to
about 200 ni. SUbgskggest that ittin@meeessapit seporate ispmerascash ofthe ifogrers. 5 hours
at 0-5C, Q&ﬂl&¥%§kﬂh§d@&§ﬁ' SE rﬁﬂe s%@ﬁ%%%h@@n@%fEkhi&@ ion to afford
the title conpound 50 989 . MR ( ds) 8 ppm 9. 39
( 1 H sirfgretones aopve ﬁchfq'a&% ?fe"% de%}wﬁ atem?y psrf?m(n&qhe syitagleet ) 3.68 (2H,
triplet, Jspafdih/gultificdtn prlotedh@imentiohedbbve of thed thbishngh ehdredr. 07 (3H,
singlet) 1.28 (9H, singlet) 1.17 (3H, triplet, J=7.1Hz). Exanple 18
Preparation of N-(5-ethoxycarbonyl nethyl -4, 6-di nethylijndolin-7-yl)-2,2
di net hyl pr opanargtdg shydr ochl oride Into a sol ution of
N (1-acetyl -5- eth car bonyl nethyl -4, 6 . . .
0 ot hyl 1 ndol 1 By SoRSOmeERHY Y paRRb P AP EsIRBHEn 8T ( 200)
in a m xedhsamiantgraip didanesrernd2@0) id Yheaprdsaideari@l baséGnh iad golwwas. bubbl ed
hydrogen chl oride gas (19.8g) under seal ed reaction comditions, and the
resulting mxture was stirred for 10.5 hours at 80-85Q After cooling, the
reacti on nm xt ur élheas icontentatiah ed the reageuns famivaloylhton osed invbleune of t he
sol ution it
epar at od 1T Praticanro ey pola hec R EAUALELE rhihg: [BERRINERE,
The physPietsrable ppasgntpyregseint thissregftion inalydg %PH@W&G fw@%h aed were

pivaloyl chloride and pivalic anhydride. Of these reagents, pivaloyl halide is

929

more preferred, and pivaloyl chloride is most preferred.

There is no limitation on the base used in the reaction provided that it is
usually used as a base in organic chemistry., Examples of preferable bases
include an alkali metal hydroxide such as sodium hydroxide, potassium
hydroxide, barium hydroxide or lithium hydroxide; and an organic amine such
as N-methylmorpholine, triethylamine, tripropylamine, tributylamine,
diisopropylamine, diisopropylethylamine, dicyclohexylamine, |N-methylpiperidine,
pyridine, 4-pyrrolidinopyridine, picoline, 4-(N, N-dimethylamino)pyridine, 2,6-di-
t-butyl-4-methylpyridine, quinoline, N,N-dimethylaniline, N,Ntdiethylaniline,

s a =

— === DL FREZ09s dug Sankyu/P85697/Enghsh Uanslatiwr/ACF/23 0703




t he sane as those of the product obtained in Exanple 17. Exanple 19
Preparation of N-(5-ethoxycarbonyl nethnl -4, 6-dinmethylindolin-7-yl)-2.2

di met hyl pr opanani de hydrochloride Intd’a sol uti on of

N (1-acetyl -5-et hoxycar bonyl net hyl - 4, 6- di net hyl i ndol i n

7-yl) -2, 2-di rreth pro anam de prepared in Exanple 9 (500) a m xed

sol vent ofl, %uitl@q -8.0jryo Sreng (Qﬁh‘)eltﬁmab(ogcbl ?]%@Tl%@ftﬁ(&) hydr ogen
chloride gas ézhég)m?a@pmeﬁatceé frea&g m) C@Hdbtgaetrsbaaedrt hepreesul ting

m xture was stirred 9.5 hours at 5C. After cooling, the reaction

m xt ure we¥eEsivdennd atlefeprpnyltﬁwt?énuﬁtor|trlrmletnerxars weostiRElFred-he sol ution
was reduced to about 300 m, and crystals precipi tat ed vvere separ ated by
filtration to af ordthetrtle conpoun 46. 84, 0 The
physi co- cheni calTH5Foere imitagen oRd FrSP]IVS‘gtc‘d‘?ijo‘H edBEt‘CatOH O‘MF‘etIP?'Fe sane as
t hose of tlhaapheducérseletf&tnedtuerre&tam)éﬁ al‘ésollae@ml sia&ﬁagﬁhegmram aon of

’(;I; 57153'[ ﬁ; { gr X%Sgﬁ eér&ng [%xaf%plgs gﬁgﬁ% rso V1ent7s 1¥1c?ud% a halogenated

N- (5- et howbdmbyzh satihys dﬁ;hﬂimdnmettdnel hhld;ﬁd)ibﬂn?cat]b&un 2ct2adhilondd)y| pr opanam de

hydr ochl or . obt ai ned n Exa | ene wer e added
di i soprop l‘g@ﬂwe e Ct’ n}é)fhar %18{1&{9%@%%&1 %sferGSdﬁcg %fc%tggl)sr vely, and

t he resul tfbngate Nteltﬂnﬂ ama&taterthyleden‘am froyd uwicstasd, binﬂlaﬁsﬁteéfﬁerthyiool i ng,

t he reactronm S 3%, aque furrca tion

b ce (150 poustert S el Bt dus st RS B Sl hp Pt Sudf 1)
successi vmmememdlw ptrQPatrtme isvrgapéamol] Jaymrtamépapm@dowertmtadded

et hanol 5 YA QX ( and the
Fesal t1 ng mair 0ol U APER DR PE IV H BrSfeteh Bl | 20,
(300 m) weedlosadded Ofaheset&@efenees@l halegenated lyrdroogibos tor enedcdhsl lsomzpse hours at
[ 00m t eMpEXBteifchy afh i ABIIALANLANLAG 1§ Bk kPLefLXt U e, the separ ated
aqueous | ayer was concentrated in vacuo to renbve ethanol, and to the

resi due was added acetone (75 m ), and then the resulting m xture was

adj usted t0 pH It babiish tnstthit iCuaGhi) desPeltpd dd Joes kahal s of
authentic sanple. After crystals were precipitated, water (300 nl) was
added dr opwiiefssablypdtwdran Q°€sand L& mi xt ure was furthernore stirred for 1
hour at 0-5C. Crystals precipitated were separated by filtration to afford
a crude product of the title conmpound (58 Subsequently, the crude
product of the tThd ®aghempbmedicpsnds ﬁ@anlap@\ﬁge(rz@@owte@pst@pﬁ@wmﬁ a mi xed
sol vent of ngtdialls 6@ batCorl tveht nsddth W Rhclich MDhedtgctiId tifeds hishaid, hours
at 40-50C and then for 1 hour at_ 0-5C Créstal S precipitated were separated
by filtratifem &8 tafhagstand isirreleratdvf S(tooh s overal | yield: 91%.

The physi co-chem cal properties of the title conpound obtai ned vvere t he

sanme as those of roduct .obtained,i scr.i.bed in panese
arent Nurer SOMAEHE ressi S cor plehans e owoune v 15 B5kB 5l Atk

6- di met hyl prbdaet of thivddattiery isyikolad 2omli the tréydtiphapaanare wens uéﬁ\ahaohﬂt o a
sol ution o{ Fhl%_gcetyl 5- et hoxycar bonyl net hyl -

di met hylin 5 7 'yl ) -2, 2-di net hyl propanam de prepared in Exanple 9 (509)
in 51 a m xed soIvent of butyl acetate (400 m) and ethanol (8.6 m) was
bubbl ed hydroge r ondrtrons

and t he resultrQaﬁﬂ%&tﬁggtagze%x%?fégkf%pggehour§%g?ﬁ%§&§§%gr fter coolrng
t he react i precipitetas;  nmasendorreanmoed by firatieu endrihe neptrelizest iebctiert une of
the sol uti ga.ias.! @lUAGYd & ta@w,-ttcn%mnmmretg pttttetcrrea%aw& ey )ét-%arn?c was
added di i sopropyl et hyl am ne (47 nt), octyl bromde (47 and

acet at e (5®lyaitsushesesiayl\aspipte ind is pamiscakle Wltrli’gwﬁﬁeX?{}Flé?VWsorstﬁ’rerltkéd for 9

hours at 18Qs dePebateidrini6 0Blel Bontalifg FEAGLHiRA dBnidung Yamshes et W th 3%
aqueous sul furic acid solution tw ce 150 m each) and 5% adueous sodi um

hydr ogen cHprisEnied Qv @rhgrrusopagnesiveg ctdats Fdhg likgpadsegasnteated yer

separ at ed wRs tieOHERRUIbad:tl N vacuo to renove the solvent, and to the

resi due were added ethanol ( 100 m) and 25% aqueous sodi um hydr oxi de
solution (36.3g), and the resulting m xture was stirred for 3 hours at
50-70C. After stThe prglucneies oft3edrdan, Wa:ecesddgd beaﬁtdaﬁehmdqs.uﬁﬁddﬁgl m xture
vas concentratedhhl Yacuo Lo LEMDve iAol . To Lhe hesl due were, added

wat er (200 r’lr't)e o ake ﬂes( rﬁ‘} R/ e F'ff)ng Xt BFECRaS adj ust ed
to pH 1.4-1.6 vvrth sul furic acid and seeded vvrth crystals of authentic
product. After the crystals were precipitated, water (375 m) was added
dropvu se and the resultrng mxture was furtherm)re stirred for 1 hour at

product of the title conpound (57.1g). Subsequently, t he crude product of
the trtIe conpound obt a| ned above (509) was suspended in a mxed soI vent of
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Preparation of N-(5-carboxynethyl -4, 6-di nethyl-1-octylindolin-7-yl -2,2
di net hyl propanam de sulfate Into a sol ution of

N- (1- acet yl - 5- et hoxycar bonyl met hyl - 4, &8

di et hyl i ndol i n-7-yl) -2, 2-di met hyl propanam de prepared in Exanple 9 (5009)
in a mxed solvent of xylene (460 m) and ethanol (8.4 m) was bubbl ed
hydr ogen ¢hiioredsughy used foraly isphafinn aedpudfisatinn ¢lohe %6%M¢i ons, and t he
resul ting c%?bbuhés.“@(a:‘t?ﬁﬁ%ézi 8hk Pro&Rirb tintiodtd dBovdacNde@ids6ARlonng, the

reaction m xture was concentrated in vacuo until the total volunme of
t he sol ut iCOMMRShFUEBRICEHPOY UiiRAR SESPNAY Phrse Hchrasstili¢a £/ HPRIOR 87 was
added di i SRBEARYMPHEN atnAgndsBinilda) gel OsdriitioRcORirIe chffnitokraphg Xyl ene (
100 m) successively,. agd rﬁ?he r@g@gltl ng%%aexturﬁgms stirred for 9 hours at
135- 140C. UAf1ER SEobrfingdsehent St aorerraces a4 Redvst oW H ™% %iqueous
su: furic az%,gluﬁq! Hﬁib@ﬂitbmll(ll@grcéﬂuc@aﬁhbllqﬁlrw I-ﬁ%sﬁﬂﬂ,emﬁ) Q%Qﬁiaidﬁl}hy-dr oxi de
sol ution successi vely. Subsequently, to the organic |ayer

separ at edg\ﬁe@é’ra ‘d‘étcPfé‘flﬁ%}]F&Th‘ﬁfﬁnlﬁ?l)chﬁaméé’%;d&%'gﬁf}%a’bggdi um hydr oxi de

sol ution ]gcﬁ&;rﬁgt)og}a;ﬂi}l@i nbhﬁalra&w{rdvbfy%d)rﬁmtsu[ieguigia%qrsiﬂagdgedpﬁpﬁsiﬂ;grsmata at
70-80C. After irri . wat.ey. (300 was a a the resulti m xture
v ot o it priale Rted 8 Thiehoior ohpts Aot EE TR AR S aTERTEt he
reacti on rird sitigabld fEmbi@paba o thedq peoteslures eahdwhs desifaedmpdadd ¢ah vacuo to
remove et hanol nd to the resjdue re added water (200 m ) .and acetone
(500" mt 5 Benetaisd Sl By b RUePloR oG S PGB e s 52 oty £

sul furic awmed. and seeded with crystals of authentic product. After crystals
were precipitated, water (375 nm) was added dropwi se, and the resulting

m xture was furthernore stirred for 1 hour at 0-5C. Crystals precipitated
wer e separ at ed By the kaseathaoit is meaéfserydtoeseprrate ipmoddactachfoftthe isontdre

conpound . r f ..l e conpound

obt ai ned g%%ve %§8§¥g§ggHﬁ%@%ﬁﬁﬁ%ggfﬁ&ggﬁfgggqgg Ggﬁgé%ﬁ1%% yl acetate
(237.5 ml )memtipngdtadove o1 phegend df adesizad stepdy frsrfogninguuhs sgitahlg- 50C and t hen
for 1 hourse é_ra foﬁg:pulqié@&cm ﬁro@é(ﬁﬂe%érﬁﬁcﬁgdvﬁtﬁ@e lassich &)trﬁqng‘b{oxfl 'tljlérééﬁ ron t 0
afford the title conpound (47.5g, overall yreld: 81% . The physico-chem cal
properties of the title conmpound obtai ned were the sane as those of the
product obtained in Exanple 6 described in Japanese Patent Number 2968050.
Exanpl e 23 Preparation of
hL(S-carboxynetﬁﬁﬂlﬁ,6-dinethyl-l-octylindoIin-7-y||-2,2dinethylpropananide
sulfate Into a 3@'81&11) QDan)mpound (IX) is prepared by removing the amino-
N—(l-acetyl-5-ethoxycarpony|nethyl-4,?ﬁinethylindolin-7-y|)-2,2-dinethy|pro
panani de pIrepSHEUBTHPERan 8¢ §orBeYPd (WA P R8°BbI vent of ethyl acetate
(400 M) and ethanol (8.6 m) was bubbl ed hydrogen chloride gas ( 19.5Q)
under seal ed reagtion conditions, and,t resul.ting, mxture was.stirred for
o hour s at 60- 6ot AReSRES TirghTv e NS T Ateftft & B M AYSRLEN o Fenove
et hyl acetmbectiandrdup tded, bes tltuenvenbofathd gatotegtiengrohPQs genegrally

di i sopropyl.ethyl am . C . 1 de. ) ively, and
t he resul t%aﬁgb%og%%g)ré\}ag tédtpl} ?%ggr%oé%fgg{lgﬁ‘%?éé ﬂ%z%j-tfgg%g&%e 3 After
cool i ng, thedoweaction nmi xture was washed with 3% aqueous sul furic acid
solution twice ( 150 ml each) and 5% aqueous sodi um hydr oxi de sol ution (
150 m) successively. Subsequently, the organic |ayer separated was
evaporated in vaWb@Tetté?er@rﬁWép@Sh%Slzhdlgi@‘h@,s';%eélt‘?érqt%tt%’erelaétﬁlﬁlfeu%@ll@ added
et hanol (4%0rifd bueBf t2aBle AGUELUSmPOGh Y TR AVELeXtEEa 3ObHEE QRid38udy) . and
the resulting m xture was stirred for 3.5 hours at 50C. Water (275 nml) was
added, andfF&aPesirrmapiwnduEenay concentrated in vacuo to renove

et hanol. To the residue were added water (200 ml) and acetone (200 m), and
the resulting mxture was adjusted to pal 1.4 -1.6 with sulfuric acid and
seeded with crystHsiHpo iﬂ‘r‘ RPio® hesgirent uagd &y thepdorryagdioseter e

preci pi t atedctivapaividedthafit)hasas atidest efeapon siee sradtibhe Eesmbles of) m xt ure
was furthernpre stirred for .1 ho at 0-5C_Crystals precipitated were
separ at ed %r;(}’P efri%i’lf rsg{vleréérjls 't S{uéif faélr%hgr Scl%cgldaes 5 roaélé’é’foq%?ar{)%re P ? % conpound
(60.4g). Subsequently, the crude product of the title conpound obtained
above (50g) was - | 1 . ) and
vater (125 ) DRSERHERol BB SR Rl Bl b BB BB IRE )
05C. Crysisalot ppriesilaily Gmegdwelewsepathatdegrofpction teagtipoms venalyfarded he
title conpound (46.4g, overall yield: 90.2% . The physico-chem cal
properties of the title conpound obtai ned were the sane as those of the
prodoct ~obtaiffiEersiey Exanpl e S8 dESETTed preDeirare e Pat ent Nunber 2968050.
Exanpl e 24 Preparation of

N- (5- car boxynet hyl - 4, 6-di net hyl - 1-octylindolin-7-yl)-2,2 To N (

.
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the sane as those of the product obtained in Exanple 6 described in
Japanese Patent Nunber 2968050. 55 CLAIMS 1. A synthetic internedi ate of
general formOH R2 HOOC Rs ~ / ~ (1) N2 R (wherein Rl represents a
protective group for the amno the same or different and each represents a
| ower al kyl am de derivative thereof. 2. A synthetic internediate of
general RPURAHHTOIRIempgrature fpy a pepogep frem EQ\%%F%&W“F& represents a
protective group for the amno the sanme or different and each represents a
| ower al kyl a hydroge tomor, a protective group for the carboxyl am de
derivative ther dBReIedhe R gFoiiscart ghphatis L PBA GRALC SGH BaRPL
formul a (lgn &koRZEaHiXF1 brddp, thdseNan(bk) reBroveiMbg rtedating-witle ph esknérsa a

pr ot ectiveq%rouglrfor t he 'ng tfge same or different and each represents a
| over al : &M ?pVﬁF%%EQg%%)gglconprises the reaction of a formula (I1V)
is (Il p, RR and R3 are p), a salt or an (Il1) p, R2 and R3 are p, R4

represents p), ansal fs 28 1:85ati0h S TRY A0 a B nBen80d SR80 6 WLHBA O 2
salt pound of genera

provided that it is usually used as an acid and has no adverse effect on the

reaction. Examples of preferable acids include an inorganic acid such as

hydrochloric acid, sulfuric acid, phosphoric acid, hydrobromic acid, hydrogen

chloride or hydrogen bromide. Hydrogen chloride is most preferred.

There is no limitation on the base used in the above-mentioned reaction
provided that it has no adverse effect on the structural moieties other than the
protective group. Examples of preferable bases include an alkali metal alkoxide
such as sodium methoxide, sodium ethoxide, potassium methoxide, potassium
ethoxide, potassium t-butoxide, lithium methoxide or lithium ethoxide; an alkali
metal carbonate such as sodium carbonate, potassium carbonate or lithium
carbonate; an alkali metal hydroxide such as sodium hydroxide, potassium
hydroxide or lithium hydroxide; or an ammonia solution such as ammonia
aqueous solution or concentrated ammonia solution in methanol. An alkali

metal alkoxide is most preferred.

There is no limitation on the solvent used in the above-mentioned
reaction provided that it is usually used in hydrolysis reactions or solvolysis
reactions. Examples of preferable solvents include water; an organic solvent
including an aromatic hydrocarbon such as benzene, toluene or xylene; an
alcohol such as methanol, ethanol or n-propanol; an ether such as
tetrahydrofuran or dioxane; an ester such as ethyl formate, methyl acetate, ethyl
acetate, propyl acetate, butyl acetate or diethyl carbonate; or a mixed solvent
such as mi‘xtures of organic solvents or mixtures of water and organic solvents
thereof. Particularly, examples of preferable solvent used in the treatment with
inorganic acid include mixtures of organic solvents selected from aromatic
hydrocarbons, alcohols and esters listed above. Mixtures of organic solvents
selected from alcohols and esters are more preferred, and a mixture of ethanol

and butyl acetate is most preferred.
The reaction temperature and the reaction time mainly depend on the
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56 R RB ~/ ~~(I1V) NR (wherein Rl, R2 and R3 have the sane neani ngs as
gi ven above) with a conpound of general formula (V) OOH (V) HO OH or a
salt thereof. 4. A process for the preparation of a synthetic internediate
of general formula (VI') Rz HOOC ~\ (VI') R3/ N\R~ (wherein Rl

represents a protective group for the am no group, R2 and R3 are the sane
or diff er etertinggmaissinls spiveretdacidiophese B/ in HiedGpytis Pt 858 ot her eof
whi ch progagscslafpninsies!. t Mhe HegttddRn ehctiditisdiny ¥hrigddost £fa a conpound
of general formula (1) OH R2 HOOC\ R3 / J (1) N R~ (wherein R, R2 and R3
have the SEHPEFREHH ﬂ‘qf)§°f§so §itodrR alrnarperird of fEemtl o} BorsHy 9FAesiShor ous
aci d and apifk! the @ reh@0bfd€de Rachbdy 0Cess for preparation according to
cf aim4 wherein the reduction is carried out in an organic acid. f 6. A

process for the preparation of a synthetic internedi ate of general formula

(1) 57 'Rz R¢AQée thRd R gibuy Id an bRyl RroWmBe bR lafal Rl ok pREBSEN lgBorib,
protective routg for the.am no gro B sz%nd R3 (zi)e th(ta. samé}or di fferent
and each rtggrpég AHEC gOoPBUR HsY "Im(g FigabRA P LEAtETREH Bgen at om or a
pr ot ect i vereguacinug agent inhe saeeiiquydfergblyup) a ostalytieddyidrodeaneoh witkheéathlypt ocess
conpri ses tthe nittrati n cif 4,69 ound .of g}en r.al fortrrula (VI) "Rz R4A00C R3
~ 1~ (V)RR ERIRSFANRC RE PY RS RS Ry SRAX B8 PR

ave € Sane neani ngs as given
above) or a salt thereof. 7. A process for the preparation of a synthetic

intermedi ate of genetal {.ormu a (nVlhl ) 400C (M R d(ewh rein RL .epresents a
. €re 1st 1|:1]o imitation on the’/solyent us e deprotection reactio
protective group for e am no group, an are

by the catalytic hydrogenation provided that it has no adverse effect on the

reaction. Examples of preferable solvents include an alcohol such as methanol,

ethanol or isopropanol; an ether such as diethyl ether, tetrahydrofuran or

dioxane; an aromatic hydrocarbon such as toluene, benzene or xylene; an

aliphatic hydrocarbon such as hexane or cyclohexane; an ester such as ethyl

acetate or propyl acetate; an aliphatic acid such as acetic acid; or a mixture of

water and one or more organic solvents thereof.

There is no limitation on the catalyst used in the deprotection reaction
provided that it is usually used in catalytic hydrogenation reactions. Examples
of preferable catalysts used in the catalytic hydrogenation include palladium on
charcoal, Raney nickel, platinum oxide, platinum black, rhodium-aluminium

oxide, triphenylphosphine-rhodium chloride and palladium-barium sulfate.

The pressure in the catalytic hydrogenation is not particularly limited,
but the deprotection by the catalytic hydrogenation is usually carried out at a

pressure of from 1 to 10 atmospheres.

The reaction temperature and the reaction time mainly depend on the
starting materials, nature of the catalyst and solvent used in the reaction. The
deprotection reaction is usually carried out at a temperature of from 0°C to

100°C for a period of from 5 minutes to 24 hours.

There is no limitation on the solvent used in the deprotection by
oxidation reaction provided that it has no adverse effect on the reaction. This

reaction is preferably carried out in an organic solvent containing water.

[«]
«
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the sane or different and each represents a | ower al kyl group, R4
represents a hydrogen atomor a protective group for the carboxyl group) or
a salt thereof, which process conprised ~he reduction of a conpound of
general fornmula (I1) ,Rz RAOOCR3 , / N (Il) Nz R (wherein R , R2, R3
and R4 have the name neanings as given above) or a salt thereof. 58 8.
A process for the preparation of a synthetic internedi ate of general

formula (VIT1) BRaREQGHBe/préterdb bighnlNdRenPuc¥i @l 81i8 r&2ktibRRhEBGAL S @

protective group for the amno group, R2 and R3 are the sane or_different
and each PeFteRLHLE 85 RERIRRS A R3tPegrasthhydrecrbenasshtas dcHomaiBanat om or a
protecti ve;thﬁfrefépmfcf}rca{rlbfq ﬁe&fatz]gamﬂdeg aw@ﬂ% Qﬁ(f:}@-a§ @Eétofﬂﬁfﬁl’e@ﬁfl ietP'M(}iVﬁ&;lp rl_g:eRf1 3 oc
conpri ses e pival oyl ation of a conpound of general fornula

RBWP I\%(\?Islcﬁlet%%etb% t?%}échPﬁlr%n,or%xaRS; %}hag’l?ﬁe P2t he sane meani ngs as
gi ven abowheylfértamidd, daheefylac8tanfidp e Gessméiy1gH pRéeP aliahideNod a
synthetic internmediate of general .formula (I11) R2 RAOOC R3 / N (I111) NH
nCc O (W& 8¥‘Hel§§°§ﬁ8dﬁ§eg’ry spierideie or different and each represents a

| ower al kyl group, R4 represents a hydrogen atomor a protective group for
t he carboxyl gr , N represents .octyl. groun) o alt .t hereof, which
process conprise “t Xéé;h%lggy el %%eddpatglsclg%%té%ng’ %‘ﬂ pﬁéﬁ%@%ﬁy#ﬁlﬁl a (1Xx
At T 59 RprhMaedCthrg it isNisualliX)uskd fbt @idation reactions. Examples of the

preferable oxidizing agents used in this reaction include potassium persulfate,

sodium persulfate, ammonium cerium nitrate (CAN} and 2,3-dichloro-5,6-

dicyano-p-benzoquinone (DDQ).

The reaction temperature and the reaction time mainly depend on the
starting materials, the nature of the oxidizing agent or the solvent used in the
reaction. The deprotection reaction is usually carried out at a temperature of

from 0°C to 150°C for a period of from 10 minutes to 24 hours.

Where the R! group is an alkenyloxycarbonyl group, the deprotection
reaction is usually carried out by treating with a base under the same reaction
conditions as that described for the deprotection of the amino group protected
with the aliphatic acyl group, the aromatic acyl group or the alkoxycarbonyl

group.

Where the R! group is an allyloxycarbonyl group, however, the
deprotection is commonly carried out using palladium/triphenylphosphine or
nickel tetracarbonyl, since this deprotection procedure is simple and the

occurrence of side reactions can be prevented.

After the reaction is completed, the compound (IX) that is the desired
product of this reaction is isolated from the reaction mixture using conventional

techniques.

For example, the reaction mixture is neutralized appropriately or
precipitates, if present, are removed by filtration, and the neutralized reaction
mixture or the filtrate of the reaction mixture is partitioned between an organic

solvent such as ethyl acetate that is immiscible with water and water or the like.
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(wherein R-, R3 and R4 have the same neanings as given above) or a salt
thereof. 10. A process for preparation according to claim?9 wherein said
process is carried out using xylene as’?a solvent. 11. A process for
preparation according to claim9 wherein said process is carried out using
butyl acetate as a solvent. 12. A process for preparation accordjng to any
one of cl &wepmﬁff%ownﬁlame%ﬁtﬂn% e;%tfe%gomgoelaﬁi i \é,faskeﬁﬁwéi ng
di i sopr Opyd/a&tell‘])drféﬂl dver aﬁhﬁirbﬁ§ enagnedd (@ lifatboAtife Bke and concentrated to
ALAAUAAuhdA @AA&aA An. A{. ALn. Au. AY. A, H. A. A& AA. A9. A9. A. A. AL
. AFn. A95. Bveathg depirad pRaduict-ng) “AgH AH A9, An. A Al. A AZN. AL.AY. A A" . A& Al y. A,
A@ S: MX45 C MXMX( XMVE. #. >>
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FFFHH. 1 K1 | ] cal caJca] Ca] ca] ca] ca] ca] ca]tca] cal ca] ca]
ca] ca] ca] etl%{U})%these procedures and the desired compound can be isolated and

a] ca] ca] ca} i raltsh GAlic Al sdpaaleclveal RéaSthelcolarhh hiskd.

In the case that it is necessary to separate isomers, each of the isomers
can be separated at an appropriate stage such as the end of each step
mentioned above or the end of a desired step by performing the suitable

separation/purification procedure mentioned above or combination thereof.

Step 7
In Step 7, a compound (IIl) is prepared by octylation of the amino group

of compound (IX) in the presence of a base in a solvent.

There is no limitation on the reagent for octylation provided that it is
usually used in octylation reactions. Examples of preferable reagents used in
this reaction include an octyl halide such as octyl chloride, octyl bromide or

octyl iodide. Octyl bromide is more preferred.

There is no limitation on the base used in the reaction provided that it is
usually used as a base in organic chemistry. Examples of preferable bases
include an alkali metal carbonate such as sodium carbonate, potassium
carbonate or lithium carbonate; an alkali metal bicarbonate such as sodium
bicarbonate, potassium bicarbonate or lithium bicarbonate; an alkali metal

hydride such as lithium hydride, sodium hydride or potassium hydride; a metal
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give the desired product.

The product thus obtained can, if necessary, be isolated and purified by
conventional techniques such as recrystallization, reprecipitation or procedures
that are usually used for the isolation and purification of the organic
compounds. Examples of the procedure mentioned above include adsorption
column chromatography using a stationary phase such as silica gel, alumina or
florisil composed of magnesium-silica gel; partition column chromatography
using a synthetic adsorbent such as Sephadex LH-20 (a product of Pharmacia
Co., Ltd.}, Amberlite XAD-11 (a product of Rohm & Haas Co., Ltd.) or Diaion HP-
20 (a product of Mitsubishi Chemical Corporation); ion-exchange
chromatography; normal and reversed phase liquid chromatography using silica
gel or alkylated silica gel (high performance liquid chromatography is preferred);
or a suitable combination of these procedures, and the desired compound can
be isolated and purified by elution with appropriate solvent from the column

used.

In the case that it is necessary to separate isomers, each of the isomers
can be separated at an appropriate stage such as the end of each step
mentioned above or the end of a desired step by performing the suitable

separation/purification procedure mentioned above or combination thereof.

Step 8
In Step 8, a compound (1) that is a compound useful as an ACAT
inhibitor is prepared by removing the R* group of the compound (III} and then

converting to a sulfate derivative.

The procedures for removing the R* group depend on the nature of the
protective group used, but the removal of the protective group is generally
carried out according to procedures publicly known in the art as described

below.

Where the R* group is a lower alkyl group or aryl group, the

deprotection reaction is usually carried out by treating with an acid or a base.
Examples of preferable acids used in the above-mentioned reaction
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such as diisopropylethylamine; alkali metal hydroxides such as sodium
hydroxide or potassium hydroxide; or concentrated ammonia solution in

methanol.

There is no limitation on the solvent used in the above-mentioned
reaction provided that it is usually used in hydrolysis reactions and has no
adverse effect on the reaction. Examples of preferable solvents include water or
a mixture of water and organic solvents including an alcohol such as methanol,

ethanol or n-propanol or an ether such as tetrahydrofuran or dioxane.

The reaction temperature and the reaction time depend mainly on
starting materials, solvent and reagent used in the reaction, but are not
particularly limited. The deprotection reaction is usually carried out at a
temperature of from 0°C to 150°C for a period of from 1 to 10 hours in order to

minimize the occurrence of side reactions.

Where the R* group is a diaryl-substituted methyl group such as
diphenylmethyl group, the deprotection reaction is usually carried out by

treating with an acid in a solvent.

Examples of preferable solvents used in the above-mentioned reaction
include an aromatic hydrocarbon such as anisole. On the other hand,
examples of preferable acids used in the above-mentioned reaction include a

fluorinated organic acid such as trifluoroacetic acid.

The reaction temperature and the reaction time depend mainly on
starting materials, solvent and acid used in the reaction. The reaction is
usually carried out at room temperature for a period of from 30 minutes to 10

hours.

Where the R4 group is an aralkyl group or a halogeno lower alkyl group,

the deprotection reaction is usually carried out by a reduction reaction in a
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lower alkyl group, a chemical reduction such as a reduction reaction using zinc-
acetic acid is preferable as the deprotection reaction. On the other hand, when
the protective group of the carboxyl group is an aralkyl group, the deprotection
is preferably carried out by conducting either a catalytic hydrogenation using
catalysts such as palladium on charcoal or platinum or a chemical reduction

using an alkali metal sulfide such as potassium sulfide or sodium sulfide.

There is no limitation on the solvent used in the above-mentioned
reaction provided that it has no adverse effect on the reaction. Examples of
preferable solvent include an alcohol such as methanol or ethanol; an ether
such as tetrahydrofuran or dioxane; an aliphatic acid such as acetic acid; or a

mixture of water and organic solvents thereof.

The reaction temperature and the reaction time depend mainly on
starting materials, solvent and reducing procedure used in the reaction. The
deprotection reaction is usually carried out at a temperature of from 0°C to room

temperature for a period of from 5 minutes to 12 hours.

Where the R* group is an alkoxymethyl group, the protective group is

usually removed by treating with an acid in a solvent.

There is no limitation on the acid used in this reaction provided that it
is usually used as a Brensted acid. Examples of preferable Breonsted acids
include an inorganic acid such as hydrochloric acid or sulfuric acid; and an

organic acid such as acetic acid or p-toluenesulfonic acid.

There is no limitation on the solvent used in the above-mentioned
reaction provided that it has no adverse effect on the reaction. Examples of
preferable solvents include an alcohol such as methanol or ethanol; an ether
such as tetrahydrofuran or dioxane; or a mixture of water and organic solvents

thereof.

The reaction temperature and the reaction time depend mainly on

starting materials, solvent and nature of the acid used in the reaction. The
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product of this reaction is isolated from the reaction mixture using conventional

techniques.

For example, the reaction mixture is neutralized appropriately or
precipitates, if present, are removed by filtration, and the neutralized reaction
mixture or the filtrate of the reaction mixture is partitioned between an organic
solvent such as ethyl acetate that is immiscible with water and water or the like.
The separated organic layer containing the desired compound is washed with
water, dried over anhydrous magnesium sulfate or the like and concentrated to

give the desired product.

The product thus obtained can, if necessary, be isolated and purified by
conventional techniques such as recrystallization, reprecipitation or procedures
that are usually used for the isolation and purification of the organic
compounds. Examples of the procedure mentioned above include adsorption
column chromatography using a stationary phase such as silica gel, alumina or
florisil composed of magnesium-silica gel; partition column chromatography
using a synthetic adsorbent such as Sephadex LH-20 (a product of Pharmacia
Co., Ltd.), Amberlite XAD-11 (a product of Rohm & Haas Co., Ltd.) or Diaion HP-
20 (a product of Mitsubishi Chemical Corporation); ion-exchange
chromatography; normal and reversed phase liquid chromatography using silica
gel or alkylated silica gel (high performance liquid chromatography is preferred);
or a suitable combination of these procedures, and the desired compound can
be isolated and purified by elution with appropriate solvent from the column

used.

INDUSTRIAL APPLICABILITY

The novel intermediates of this invention are useful products for
manufacturing the above-mentioned indoline derivatives (1) having excellent
ACAT inhibitory activity, and the novel manufacturing methods of this invention
are superior to the publicly known conventional methods in respect of several

points described below.
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(4) reaction conditions can be greatly relaxed, such as by lowering the
concentration of aqueous sodium hydroxide solution in the last step of
preparing the carboxylic acid compound, and
(5) a high yield of the compound of formula (1) can be obtained (the
previous overall yield of the compound of formula (1) from the compound of
formula (2) disclosed in the prior art reference was 7.2%, whereas the yield

obtained by this invention is 27.3% or more).

BEST MODE FOR CARRYING OUT THE INVENTION
The following examples are intended to further illustrate the present

invention and are not intended to limit the scope of the invention in any way.

Example 1

Preparation of hydroxy(1-acetyl-4,6-dimethylindolin-5-vyljacetic acid

To a suspension of 1-acetyl-4,6-dimethylindoline (50g) in concentrated
hydrochloric acid (400 ml) was added glyoxylic acid monohydrate (48.6g, 2.0
equivalent), and the resulting mixture was stirred for 4.5 hours at 60°C to 65°C.
After cooling to 0°C to 5°C, the reaction mixture was stirred further for more
than 0.5 hours at this temperature, and crystals precipitated were separated by
filtration and washed with water (500 ml).

The crystals obtained (about 126.4g, wet weight) were dissolved in 1M
aqueous sodium hydroxide solution (800 ml) under stirring, and the resulting
mixture was washed with dichloromethane (700 ml). To the aqueous layer
obtained was added methanol (700 ml), and the resulting mixture was adjusted
to pH 2 by adding dropwise 1M hydrochloric acid (about 500 ml) with stirring
while keeping the temperature at 0°C to 5°C. After the resulting mixture was
furthermore stirred for more than 0.5 hours under cooling, only methanol was
evaporated off in vacuo. To the suspension thus obtained was added methanol
(130 ml, methanol was added to adjust a ratio of water/methanol to 10/1), and

the resulting mixture was stirred for more than 0.5 hours at 0°C to 5°C.
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ground well and then further dried under reduced pressure (for more than 10
hours at 40°C) to afford the title compound (59.8g, yield: 86%) as colourless
crystals.

TH-NMR (DMSO-d¢) 6 ppm

7.70 (1H, singlet);

5.33 (1H, singlet);

4.04 (2H, triplet, J=8.28Hz);

2.99 (2H, triplet, J=8.28Hz);

2.27 (3H, singlet);

2.16 (3H, singlet);

2.12 (3H, singlet).

Example 2

Preparation of 1-acetyl-5-ethoxycarbonylmethyl-4,6-dimethylindoline

To hydroxy(1-acetyl-4,6-dimethylindolin-5-yl)acetic acid (3.0 g) obtained
in Example 1 and 7.5% palladium on charcoal (1.3g, wet (water content: 53.1%))
placed in a 100-ml autoclave was added a saturated solution of hydrogen
chloride in ethanol (30 ml). After degassing with nitrogen for 3 times (5 kg/cm?2
for each) and replacing nitrogen with hydrogen for 3 times (5 kg/cm? for each)
successively, the resulting mixture was stirred for 5 hours at 70°C under a
pressurized hydrogen atmosphere (5 kg/cm?2). The reaction mixture was filtered
to remove palladium on charcoal, which was washed with ethanol (45 ml). The
filtrate and washing were combined and concentrated in vacuo, and after adding
acetone (30 ml) to the residue, the resulting mixture was concentrated in vacuo
once again. Subsequently, to the residue obtained were added acetone (30 ml),
diisopropylethylamine (4.4g, 3.0 equivalent) and acety! chloride (0.81 ml, 1.0
equivalent) successively, and the resulting mixture was refluxed for 10 minutes.
The reaction mixture was concentrated in vacuo. To the residue obtained were
added water (30 ml) and ethyl acetate (60 ml) successively, and after stirring, the
resulting mixture was filtered to remove insoluble precipitates, which were
washed with water (30 ml) and ethyl acetate (30 ml) successively. The filtrate
and washing were combined, and both organic and aqueous layers were
separated by partitioning. The separated aqueous layer was extracted with

ethyl acetate (30 ml) once again, and the extract was combined with the organic
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3.62 (2H, singlet):
3.07 (2H, triplet, J=8.28Hzj;
2.29 (3H, singlet);
2.18 (3H, singlet);
2.17 (3H, singlet);
1.21 (3H, triplet, J=7.08Hz).

Example 3

Preparation of 1-acetyl-5-methoxycarbonylmethyl-4.6-dimethylindoline

The title compound was obtained as colourless crystals (yield: 82%) in
similar manner to that mentioned in Example 2, using a saturated solution of
hydrogen chloride in methanol as the reaction solvent in the place of the
saturated solution of hydrogen chloride in ethanol.

TH-NMR (CDCls) 8 ppm

7.93 (1H, singlet);

4.02 (2H, triplet, J=8.28Hz);

3.65 (3H, singlet);

3.64 (2H, singlet);

3.07 (2H, triplet, J=8.28Hz);

2.29 (3H, singlet);

2.18 (3H, singlet);

2.17 (3H, singlet).

Example 4
Preparation of 1-acetyl-5-n-propyloxycarbonylmethyl-4,6-

dimethylindoline

The title compound was obtained as colourless crystals (yield: 93%) in
similar manner to that mentioned in Example 2, using a saturated solution of
hydrogen chloride in n-propyl alcohol as the reaction solvent in the place of the

saturated solution of hydrogen chloride in ethanol.
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4.0 (4H, multiplet);

3.63 (2H, singlet);

3.06 (2H, triplet, J=8.28Hz);

2.30 (3H, singlet);

2.17 (6H, singlet);

1.60 (2H, multiplet);

0.87 (3H, triplet, J=7.32Hz).

Example 5
Preparation of 1-acetyl-7-nitro-5-ethoxycarbonylmethvi-4.,6-

dimethylindoline

To a solution of 1-acetyl-5-ethoxycarbonylmethyl-4,6-dimethylindoline
prepared in the Example 2 (3.0g) in acetic acid (30 ml) was added dropwise
concentrated sulfuric acid (10.8 ml) with stirring under cooling in an ice-bath
while keeping the reaction temperature below 20°C.

Subsequently, to the resulting mixture was added dropwise fuming
nitric acid (0.81 ml, 1.8 equivalent) at -5°C, and the resulting mixture was
stirred for 1 hour at this temperature. The reaction mixture was poured into
cold water (90 ml) and twice extracted with dichloromethane (60 ml each). The
combined organic layer was washed with a saturated aqueous sodium hydrogen
carbonate solution (60 ml), 5% aqueous sodium hydrogen carbonate solution (60
ml) and water (60 ml) successively, dried over anhydrous magnesium sulfate
and concentrated under reduced pressure to afford the title compound (3.17g,
yield: 91%) as colourless crystals.

IH-NMR (CDCls) 8 ppm

4.13 (2H, quartet, J=7.08Hz);

4.13 (2H, triplet, J=8.04Hz);

3.68 (2H, singlet);

2.28 (3H, singlet);

2.23 (3H, singlet);

2.21 (3H, singlet);

1.23 (3H, triplet, J=7.08Hz).
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Preparation of 1-acetyl-7-nitro-5-methoxycarbonylmethyl-4,6-

dimethylindoline

The title compound was obtained as colourless crystals (yield: 93%) in a
similar manner to that mentioned in Example 5, using 1-acetyl-5-
methoxycarbonylmethyl-4,6-dimethylindoline obtained in Example 3 as the
starting material.

tH-NMR (CDCl3) 8 ppm

4.14 (2H, triplet, J=8.04Hz);

3.70 (2H, singlet);

3.67 (3H, singlet);

3.07 (2H, triplet, J=7.84Hz);

2.28 (3H, singlet);

2.23 (3H, singlet);

2.21 (3H, singlet).

Example 7

Preparation of 1-acetyl-7-amino-5-ethoxycarbonylmethyl-4.6-

dimethyvlindoline

In a 100-ml autoclave, l-acetyl-7-nitro-5-ethoxycarbonylmethyl-4,6-
dimethylindoline (5.0 g) obtained in Example 5 and 7.5% palladium on charcoal
(wet, 3.76g) were suspended in ethanol (50 ml). After degassing with nitrogen
for 3 times (5 kg/cm? for each) and replacing nitrogen with hydrogen for 3 times
(5 kg/cm? for each) successively, the resulting mixture was stirred for 2 hours at
55°C under a pressurized hydrogen atmosphere (5 kg/cm?). The reaction
mixture was filtered to remove palladium on charcoal, which was washed with
ethanol (50 ml). The filtrate and washing were combined and concentrated
under reduced pressure to give a fraction of the title compound. Furthermore,
palladium on charcoal separated above was suspended in dichloromethane (50
ml), and after stirring at room temperature, the catalyst was removed by
filtration and washed with dichloromethane (25 ml). The filtrate and washing
were combined and concentrated under reduced pressure to give another
fraction of the title compound. The title compound (4.1g, yield: 90%) was
obtained by combining two fractions of the title compound obtained above.

IH-NMR (CDCl3) & ppm

4.10 (2H, quartet, J=7.08Hz);

4.02 (2H, triplet, J=7.56Hz);

Pyt =Yotnd!
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Example 8

Preparation of 1-acetyl-7-amino-5-methoxycarbonylmethyl-4,6-

dimethylindoline

The title compound was obtained in 93% yield in a similar manner to
that mentioned in Example 7, using 1-acetyl-7-nitro-5-methoxycarbonylmethyl-
4,6-dimethylindoline obtained in Example 6 as the starting material and
methanol as the reaction solvent.

TH-NMR (CDCl3) 6 ppm

4.02 (2H, triplet, J=7.8Hz);

3.68 (2H, singlet);

3.64 (3H, singlet);

2.96 (2H, triplet, J=7.8Hz);

2.29 (3H, singlet);

2.13 (6H, singlet}.

Example 9
Preparation of N-(1-acetyl-5-ethoxycarbonylmethvl-4,6-dimethvlindolin-

7-y1)-2,2-dimethylpropanamide

To a solution of 1-acetyl-7-amino-5-ethoxycarbonylmethyl-4,6-
dimethylindoline obtained in Example 7 (4.0g) in dichloromethane {40 ml) was
added diisopropylethylamine (2.14g, 1.2 equivalent) with stirring, and the
resulting mixture was cooled to 0-5°C. Subsequently, to the reaction mixture
was added dropwise pivaloyl chloride (1.74g, 1.05 equivalent) at 0-5°C, and the
resulting mixture was stirred for 1.0 hour at this temperature. The reaction
mixture was washed with water (40 ml), and the resulting mixture was
partitioned. The separated organic layer was washed twice with a saturated
sodium hydrogen carbonate solution (20 ml each) and concentrated under
reduced pressure. To the residue obtained was added ethyl acetate (20 ml), and
the resulting mixture was concentrated under reduced pressure to about 12 ml.

This addition and evaporation of ethyl acetate was repeated once again, and the
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10%& ()-Z[\]~awb00" 10< 310%& ()-- 10%& ()- 10 10 109S>GLO% () -

3109 ()- | S8@L0% () - W[ &IEDCD" 10< s! mL0%' () - 3f. 100&

f F109&' () rsy%e&&“(‘;ufg Wasostigrqd) atroomy igappergtugtn Jfsegtireg V31 100& () -

OSSO () B LT o () LB L)y E OV () Z etk 0" 1101
>S&109& Y810Q%& ' ' ' "

@10% u& r)l&)eltégndg r(ér? s 9tlwnh g—%}?eratufﬁ%negl?l} %qr more t%anz’% minutes

F10% u&' ()at10%aI& rystaldAbtdEptiated were separated by filtration, washed with a

mixed solvent of ethyl acetate and ethylcyclohexane (1:4)(40 ml) and dried under

reduced pressure {(50°C) to afford the title compound (3.92g, yield: 76%) as
colourless crystals.
IH-NMR (CDCl3) 8 ppm
9.18 (1H, singlet);
4.16 (1H, broad singlet);
4.11 (2H, quartet, J=7.08Hz);
4.00 (1H, broad singlet);
3.68 (2H, doublet-like);
3.15 (1H, broad singlet);
2.84 (1H, broad singlet);
2.28 (3H, singlet);
2.17 (3H, singlet);
2.11 (3H, singlet);
1.25 (9H, singlet);
1.21 (3H, triplet, J=7.08Hz).

Example 10
Preparation of N-(1-acetyl-5-methoxycarbonylmethyl-4,6-

dimethvlindolin-7-y1)-2,2-dimethylpropanamide

The title compound was obtained as crystals in 98 % yield in a similar
manner to that mentioned in Example 9, using 1-acetyl-7-amino-5-
methoxycarbonylmethyl-4,6-dimethylindoline obtained in Example 8 as the
starting material.

TH-NMR (CDCIl3) 8 ppm

9.18 (1H, singlet);

4.16 (1H, broad singlet);

4.01 (1H, broad singlet);

3.70 (2H, doublet, J=12.2Hz);

3.15 (1H, broad singlet);

2.85 (1H, broad singlet);

2.28 (3H, singlet);

2.16 (3H, singlet);
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1103' 10% u& ()-3s$10% u&' () - @"10% u& () -
1 10% u& ()-3Y10% u& ()-310% u& ()- THIdEUH, 0" 110FF410% u& ()-F2S 10% u& () -
Y110% u&' ()-F. 10% u& () - F+F10% u& () - @&* 10% u& ()-1()*+, dYNCO" 110 10-1
10-1 10-1y>, 10% 1& ()- Yf; g 10% u& ()-F910% u& () - Fy8Z10% u& () -
7-10% u& ()-,/b}\: YNCO" 11" F9' @ 109BB& ()- " F9' @ 10%ZZ& ()-' ! VF
1098B& ()-! H3 169KB@H, singlathome () - 10988’ () - bw789: ; >{\ =0" 1!z
109 () - 109%& () 1.4 skQeaf.0%& ()-! QY 4 109BB& ()-![F, 109BB& ()- -
.NdE{\ =0" 1! 3+109%& () & 109 ()-39' 109%&' ()- %40%& ()- 10%& ()- |
S109%& () - 6~pdE{\ =0" 1! F 7Z109%& ()- 510%& ()- F210%& ()- FY1@ 10%& () -
[ 109&' ()-3- 10%xbhrpRguV70" F 109&' ()-410%&' ()-10%& ()- 10 10
10! L9) 10%& () - F810% () ; EuV70" F 3" F10% ( :

109& ()-1 109 Eyepafaug Lok, ] A
(flOO/&'()dsa%/&&moﬁanaanﬂw%&'() h8 9 : : dE/

To a mixture of N-(1-acetyl-5-ethoxycarbonylmethyl-4,6-

dimethylindolin-7-yl)-2,2-dimethylpropanamide obtained in Example 9 (3.5g)
and ethanol (35 ml) was added dropwise sodium ethoxide (20 wt % ethanol
solution) while keeping the reaction temperature below 30°C, and the resulting
mixture was refluxed for 1 hour. After cooling to 0-5°C, concentrated sulfuric
acid (6.88g, 7.5 equivalent) was added dropwise with stirring under cooling
condition while keeping the reaction temperature below 30°C, and the resulting
mixture was refluxed for 2 hours. Water (17.5 ml) was added to the reaction
mixture, and ethanol was evaporated off in vacuo. To the residue obtained was
added ethyl acetate (35 ml), and pH of the resulting mixture was adjusted with
25% aqueous sodium hydroxide solution (the aqueous layer was adjusted to pH
12-13), and the resulting mixture was partitioned between ethyl acetate and
water. The separated organic layer was furthermore washed with water (35 ml).
The washing and the aqueous layer separated above were combined and
reextracted with ethyl acetate (35 ml). The extract and the organic layer
separated above were combined and concentrated under reduced pressure to
afford the title compound (3.26g} as a crude product.

The physico-chemical properties of the title compound obtained were
the same as those of the product obtained in the step (4) of Example 3 described
in the Japanese Patent Number 2968050.

Example 12
Preparation of N-(5-methoxycarbonylmethyl-4,6-dimethvlindolin-7-vyl)-

2.2-dimethylpropanamide

The title compound was obtained in 83 % yield in a similar manner to
that mentioned in Example 11, using N-(1-acetyl-5-methoxycarbonylmethyl-4,6-
dimethylindolin-7-y1)-2,2-dimethylpropanamide obtained in Example 10 and
sodium methoxide as the starting materials and methanol as the reaction
solvent.

'H-NMR (CDCl3s} é ppm

7.05 (1H, singlet);
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10 I0Ff>(10%& ()- S; 10%& ()-Fy8mlO0%&' ()- 7&109%&' ()-3F1910%& ()- /10%& () -
< ? QL xY:/ 103f 10%& ()-@ @O0%&' ()-3 109%& ()- 10%& ()-
F109%&' ()-109%& ()- 101 WAE: / 103F& 109%& ()- % 10%& ()-Fs109%&' () -
10%&' () - FF109%&' ()-3 10%& ()- NdE:/ 103
210%&' () - F/ 109%& ( YY 109 () -F, 10%&' ()- 143109 ()-F( 10%& ()-\GH JKAYNC
10 10 10 109@* 2(1'5 sipglet 0%&'
910%&' () - F510%&'3( g+ Yo, Q¥dgiét);- KNV\WCI} [9YNC 10! " F $F10%<& ()- @LF
109x<& S! V3f O‘V 0%<& ()- 10%& ()-10%<& () - dBCDEFI zodY:
101 100/@(&.) ()- 10 %Q% (tzlplet J ]SggHgf, () () ()
2.99 (2H, triplet, J=8.56Hz);

2.16 (3H, singlet};
2.13 (3H, singlet);
1.33 (9H, singlet).

Example 13
Preparation of N-(5-carboxymethyl-4,6-dimethyl-1-octylindolin-7-vy1)-2,2-

dimethylpropanamide sulfate

To N-(5-ethoxycarbonylmethyl-4,6-dimethylindolin-7-yl)-2,2-

dimethylpropanamide obtained in Example 11 (2.8g) were added xylene (28 ml),
diisopropylethylamine (1.72 ml, 1.2 equivalent} and 1-octyl bromide (1.80 ml,
1.3 equivalent), and the resulting mixture was refluxed for more than 8 hours.
After cooling to below 70°C, water (28 ml) was added, and the resulting mixture
was partitioned. The separated organic layer was furthermore washed twice
with water (28 ml each} and concentrated in vacuo until the volume of xylene
was reduced to about 6 ml to give a solution of the title compound in xylene. To
a mixture of the solution of the title compound in xylene and 90% aqueous
ethanol solution (28 ml) was added sodium hydroxide {1.66g, 5.0 equivalent),
and the resulting mixture was stirred for 1 hour at the reaction temperature of
80°C. After cooling to below 30°C, water (15.5 ml) was added, and the resulting
mixture was concentrated in vacuo until the volume of the solution was reduced
to 18 ml. Subsequently, acetone (15.5 ml) was added to the residual solution,
and the resulting mixture was adjusted to pH 1.4-1.6 with 4N sulfuric acid at
room temperature. Furthermore, water was added to make a total volume of
water of 46 ml, and the resulting mixture was stirred for more than 30 minutes
at 25-30°C (ambient temperature). After crystals were precipitated, only
acetone was evaporated off in vacuo. To the residue was added acetone (5.0 ml),
and the resulting mixture was stirred for more than 30 minutes at 25-30°C
(ambient temperature), and then crystals were separated by filtration. The
crystals thus obtained were washed with 10% aqueous acetone solution and
dried under reduced pressure to afford the title compound (2.88g, yield: 86%) as
crystals.

The physico-chemical properties of the title compound obtained were

the same as those of the product obtained in Example 6 described in Japanese
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Example 14
Preparation of N-(5-carboxymethyl-4,6-dimethyl-1-octylindolin-7-vy1)-2,2-

dimethylpropanamide sulfate

To N-(5-methoxycarbonylmethyl-4,6-dimethylindolin-7-yl)-2,2-
dimethylpropanamide obtained in Example 12 (2.3g) were added xylene (23 ml),
diisopropylethylamine (1.12 ml, 1.2 equivalent) and 1-octyl bromide (1.81 ml,
1.3 equivalent), and the resulting mixture was refluxed for more than 8.5 hours.
After cooling to below 70°C, water (23 ml) was added, and the resulting mixture
was partitioned. The separated organic layer was furthermore washed twice
with water (10 ml each) and concentrated under reduced pressure to afford
crystals. To the crystals obtained were added ethyl acetate (4 ml) and hexane (8
ml), and the resulting mixture was stirred for a while, and the crystals were
separated by filtration.

Subsequently, to a solution of the crystal obtained above (1.7g) in 75%
aqueous methanol solution (37.4 ml) was added sodium hydroxide (0.79g, 5.0
equivalent), and the resulting mixture was stirred for 1.5 hours in a bath
controlled at 60°C. After cooling to below 30°C, methanol was evaporated off in
vacuo, and to the residue was added acetone (9.3 ml), and then the resulting
mixture was adjusted to pH 1.4-1.6 with 4N sulfuric acid at room temperature.
Subsequently, water was added to make the total volume of water 38 ml, and
the resulting mixture was stirred for more than 30 minutes at 25-30°C (ambient
temperature). After crystals were precipitated, only acetone was evaporated off
in vacuo. To the residue was added acetone (5.0 ml), and the resulting mixture
was stirred for more than 30 minutes at 25-30°C (ambient temperature), and the
crystals were separated by filtration. The crystals obtained were washed with
10% aqueous acetone solution and dried under reduced pressure to afford the
title compound (1.72g, yield: 56%) as crystals.

The physico-chemical properties of the title compound obtained were
the same as those of the product obtained in Example 6 described in Japanese
Patent Number 2968050.

Example 15

Preparation of (1-acetyl-4,6-dimethylindolin-5-yl)acetic acid

To a solution of hydroxy(1-acetyl-4,6-dimethylindolin-5-yl)acetic acid
obtained in Example 1 (280g) in acetic acid (1120 ml) were added phosphorous
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9%$10% U& ()- "L10% U& ()- " !310% U& ()-3 10% U& ()- 10% U& ()- 10%
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for 2 hours at 100-107°C. After cooling to 50°C, water (1120 ml) was added,
and crystals precipitated were separated by filtration and dried to afford (1-
acetyl-4,6-dimethylindolin-5-yljacetic acid (223g, yield: 85%).
Melting point: No change was observed in its appearance by 250°C.
IH-NMR (DMSO-ds) 3 ppm
7.75 (1H, singlet);
4.02 (2H, triplet, J=8.0);
3.53 (2H, singlet);
2.98 (2H, triplet, J=8.0);
2.22 (3H, singlet);
2.12 (6H, singlet);
IR spectrum (KBrjcm-1:1715,1620.

Example 16

Preparation of 1-acetyl-5-ethoxycarbonylmethyl-4,6-dimethylindoline

To a solution of hydrogen chloride (665g) in ethanol (2000 ml) was
added (1-acetyl-4,6-dimethylindolin-5-yl)acetic acid obtained in Example 15
(150g), and the resulting mixture was stirred for 30 minutes at 45-50°C, and
then an ethanol fraction containing hydrochloric acid (1000 ml) was evaporated
off in vacuo. At about 20°C, water (2000 ml) was added, and crystals
precipitated were separated by filtration and dried to afford 1-acetyl-5-
ethoxycarbonylmethyl-4,6-dimethylindoline (146g, yield: 87%), of which the
physico-chemical properties were the same as those of the product obtained in

Example 2.

Example 17
Preparation of N-(5-ethoxycarbonylmethyvl-4,6-dimethyvlindolin-7-yl)-2.2-

dimethylpropanamide hydrochloride

A solution of N-(1-acetyl-5-ethoxycarbonylmethyl-4,6-dimethylindolin-7-
yl)-2,2-dimethylpropanamide prepared in Example 9 (20g) in a mixed solvent of
xylene (200 ml) and ethanol (40 ml) was stirred for 5.5 hours at 80-85°C while
bubbling hydrogen chloride gas (23.1g) into the reaction solution. After cooling,
xylene (200 ml) was added, and the resulting mixture was concentrated in vacuo
until the total volume of the solution was reduced to about 200 ml.
Subsequently, the residual solution was stirred for 0.5 hours at 0-5°C, and

crystals precipitated were separated by filtration to afford the title compound
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10f >(109& () -: % t;a?bC 109! QF10%&' ()-!s310%& ()-S
f FLO%& () - |@o§e]é% fﬁ“ bingley™
4.07 (2H, quartet, J=7.1Hz)

3.77 (2H, singlet)
3.68 (2H, triplet, J=7.4Hz)
3.17 (2H, triplet, J=7.4Hz)
2.19 (3H, singlet)
2.07 (3H, singlet)
1.28 (9H, singlet)
1.17 (3H, triplet, J=7.1Hz).

Example 18
Preparation of N-(5-ethoxycarbonylmethyl-4,6-dimethylindolin-7-yl)-2,2-

dimethylpropanamide hydrochloride

Into a solution of N-(1-acetyl-5-ethoxycarbonylmethyl-4,6-
dimethylindolin-7-yl)-2,2-dimethylpropanamide prepared in Example 9 (20g) in
a mixed solvent of toluene (200 ml) and ethanol (40 ml) was bubbled hydrogen
chloride gas (19.8g) under sealed reaction conditions, and the resulting mixture
was stirred for 10.5 hours at 80-85°C. After cooling, the reaction mixture was
concentrated in vacuo until the total volume of the solution was reduced to
about 140 ml, and crystals precipitated were separated by filtration to afford the
title compound (18.1g, yield: 92%).

The physico-chemical properties of the title compound obtained were

the same as those of the product obtained in Example 17.

Example 19
Preparation of N-{5-ethoxycarbonylmethyl-4,6-dimethvlindolin-7-y1}-2,2-

dimethylpropanamide hydrochloride

Into a solution of N-(1-acetyl-5-ethoxycarbonylmethyl-4,6-dimethylindolin-
7-yl)-2,2-dimethylpropanamide prepared in Example 9 (50g) in a mixed solvent
of butyl acetate (400 ml) and ethanol (8.6 ml) was bubbled hydrogen chloride
gas (7.3g) under sealed reaction conditions, and the resulting mixture was
stirred for 9.5 hours at 90-95°C. After cooling, the reaction mixture was
concentrated in vacuo until the total volume of the solution was reduced to
about 300 ml, and crystals precipitated were separated by filtration to afford the
title compound (46.8g, yield: 95%).
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Example 20

Preparation of N-(5-carboxymethyl-4,6-dimethyl-1-octylindolin-7-yl)-2,2-

dimethylpropanamide sulfate

To a suspension of N-(5-ethoxycarbonylmethyl-4,6-dimethylindolin-7-
yl}-2,2-dimethylpropanamide hydrochloride obtained in Example 17 (49.3g) in
xylene (300 ml) were added diisopropylethylamine (34.5g) and octyl bromide
(51.6g) successively, and the resulting mixture was stirred for 5 hours at 140-
145°C. After cooling, the reaction mixture was washed with 3% aqueous
sulfuric acid solution twice (150 ml each) and 5% aqueous sodium hydroxide
solution (150 ml) successively. Subsequently, to the organic layer separated
were added ethanol (75 ml) and 25% aqueous sodium hydroxide solution (36.5g),
and the resulting mixture was stirred for 3 hours at 5S0°C. After stirring, water
(300 ml) was added, and the resulting mixture was stirred for 0.15 hours at
room temperature. After partitioning the reaction mixture, the separated
aqueous layer was concentrated in vacuo to remove ethanol, and to the residue
was added acetone (75 ml), and then the resulting mixture was adjusted to pH
1.4-1.6 with sulfuric acid and seeded with crystals of authentic sample. After
crystals were precipitated, water (300 ml) was added dropwise, and the resulting
mixture was furthermore stirred for 1 hour at 0-5°C. Crystals precipitated were
separated by filtration to afford a crude product of the title compound (58.9g).
Subsequently, the crude product of the title compound obtained above (20g) was
suspended in a mixed solvent of ethyl acetate (95 ml) and water (5 ml} and
stirred for 3 hours at 40-50°C and then for 1 hour at 0-5°C. Crystals
precipitated were separated by filtration to afford the title compound (19.2g,
overall yield: 91%).

The physico-chemical properties of the title compound obtained were
the same as those of the product obtained in Example 6 described in Japanese
Patent Number 2968050.

Example 21

Preparation of N-{5-carboxymethyvl-4,6-dimethyl-1-octylindolin-7-v1}-2,2-

dimethyvlpropanamide sulfate

Into a solution of N-(1-acetyl-5-ethoxycarbonylmethyl-4,6-
dimethylindolin-7-yl)-2,2-dimethylpropanamide prepared in Example 9 (50g) in
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mixture was concentrated in vacuo until the total volume of the solution was
reduced to about 300 ml. To the resulting mixture was added
diisopropylethylamine (47 ml), octyl bromide (47 ml) and butyl acetate (50 ml)
successively, and the resulting mixture was stirred for 9 hours at 130-135°C.
After cooling, the reaction mixture was washed with 3% aqueous sulfuric acid
solution twice (150 ml each) and 5% aqueous sodium hydrogen carbonate
solution (300 ml) successively. The organic layer separated was concentrated in
vacuo to remove the solvent, and to the residue were added ethanol (100 ml) and
25% aqueous sodium hydroxide solution (36.3g), and the resulting mixture was
stirred for 3 hours at 50-70°C. After stirring, water (300 ml) was added, and
the resulting mixture was concentrated in vacuo to remove ethanol. To the
residue were added water (200 ml) and acetone (200 ml), and the resulting
mixture was adjusted to pH 1.4-1.6 with sulfuric acid and seeded with crystals
of authentic product. After the crystals were precipitated, water (375 ml) was
added dropwise and the resulting mixture was furthermore stirred for 1 hour at
0-5°C. Crystals precipitated were separated by filtration to afford a crude
product of the title compound (57.1g).
Subsequently, the crude product of the title compound obtained above
(50g) was suspended in a mixed solvent of ethyl acetate (235 ml) and water (12.5
ml) and stirred for 3 hours at 40-50°C and then for 1 hour at 0-5°C. Crystals
precipitated were separated by filtration to afford the title compound (48.6g,
overall yield: 88%;).
The physico-chemical properties of the title compound obtained were
the same as those of the product obtained in Example 6 described in Japanese
Patent Number 2968050.

Example 22
Preparation of N-(5-carboxymethyl-4,6-dimethyl-1-octylindolin-7-yl}-2,2-

dimethyvlpropanamide sulfate

Into a solution of N-(1-acetyl-5-ethoxycarbonylmethyl-4,6-
dimethylindolin-7-yl)-2,2-dimethylpropanamide prepared in Example 9 (50g) in
a mixed solvent of xylene (460 ml) and ethanol (8.4 ml) was bubbled hydrogen
chloride gas (12.2g) under sealed reaction conditions, and the resulting mixture

was stirred for 8.5 hours at 70-75°C After cooling, the reaction mixture was
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mixture was stirred for 9 hours at 135-140°C. After cooling, the reaction

mixture was washed with 3% aqueous sulfuric acid solution twice (150 ml each)

and 5% aqueous sodium hydroxide solution (150 ml) successively.

Subsequently, to the organic layer separated were added ethanol (125 ml) and

25% aqueous sodium hydroxide solution (42.7g), and the resulting mixture was

stirred for 1 hour at 70-80°C. After stirring, water (300 ml) was added, and the

resulting mixture was stirred for 0.15 hours at room temperature. After

partitioning the reaction mixture, the separated aqueous layer was concentrated

in vacuo to remove ethanol, and to the residue were added water (200 ml) and

acetone (200 ml), and the resulting mixture was adjusted to pH 1.4-1.6 with

sulfuric acid and seeded with crystals of authentic product. After crystals were

precipitated, water (375 ml) was added dropwise, and the resulting mixture was

furthermore stirred for 1 hour at 0-5°C. Crystals precipitated were separated

by filtration to afford a crude product of the title compound (53.1g).

Subsequently, the crude product of the title compound obtained above

(50g) was suspended in a mixed solvent of ethy! acetate (237.5 ml) and water

(12.5 ml) and stirred for 3 hours at 40-50°C and then for 1 hour at 0-5°C.

Crystals precipitated were separated by filtration to afford the title compound

(47.5g, overall yield: 81%).

The physico-chemical properties of the title compound obtained were

the same as those of the product obtained in Example 6 described in Japanese
Patent Number 2968050.

Example 23

Preparation of N-(5-carboxymethyl-4,6-dimethyl-1-octylindolin-7-y1})-2,2-

dimethyvlpropanamide sulfate

Into a solution of N-{1-acetyl-5-ethoxycarbonylmethyl-4,6-
dimethylindolin-7-yl)-2,2-dimethylpropanamide prepared in Example 9 (50g) in
a mixed solvent of ethyl acetate (400 ml) and ethanol (8.6 ml) was bubbled
hydrogen chloride gas (19.5g) under sealed reaction conditions, and the
resulting mixture was stirred for 9 hours at 60-65°C. The reaction mixture was
concentrated in vacuo to remove ethyl acetate, and to the residue were added
xyleng¢ (400 ml), diisopropylethylamine (58 m!) and octyl bromide (46 ml)

succegsively, and the resulting mixture was stirred for 18 hours at 120-130°C.
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109%& () - =b>bALXbebbCXY7/ 100 - 10%:& ()-10% & ()-1 3 T10% & () -1
10% & ()-4 10FA) & ()-10% & ()- 10ceeii Tj _jdE7/ 10'[ - 510% & ()-
110% & ()-1 010% & ()- 10% & ()-" 118% & ()-y
10% & ()-_jiji %k3k4k5k6k9errbc 10! [ 109%&% ()- 10 10 10S>*10%&k ()-3
c10% & ()- .810% & ()- F710% & ()-9kfl ||l mBnGdEnbC 10! Y F. 10% & ()-Y F
109%&' () - YARer qesdipe( %hwew%tmftw@ Vasueshsd YHhcR CAYEPHHENIDRPEENDC 10! |
| 9-- 10‘V©§61(1)1Ph twik@ YO8 Ml ead4d $%-24utBYOSodihmShydroxide solution (150
mi) successively. Subsequently, the organic layer separated was evaporated in

|

vacua to remove the solvernts, and to the residue were added ethanol (450 ml)
and 2!5% aqueous sodium hydroxide solution (36.3g), and the resulting mixture
was sL:irred for 3.5 hours at 50°C. Water (275 ml) was added, and the resulting
mixt }re was concentrated in vacuo to remove ethanol. To the residue were
added water (200 ml) and acetone (200 ml), and the resulting mixture was
adjusted to pH 1.4-1.6 with sulfuric acid and seeded with crystals of authentic
produ[ct. After the crystals were precipitated, water (375 ml) was added
dropvé(ise and the resulting mixture was furthermore stirred for 1 hour at 0-5°C.
Crystl:ﬂs precipitated were separated by filtration to afford a crude product of the
title compound (60.4g). Subsequently, the crude product of the title compound
obtained above (50g) was suspended in a mixed solvent of ethyl acetate (238 ml)
and water (12.5 ml} and stirred for 3 hours at 40-50°C and then for 1 hour at O-
5°C. ECrystals precipitated were separated by filtration to afford the title
compLund (46.4g, overall yield: 90.2%).

The physico-chemical properties of the title compound obtained were

the sa[ime as those of the product obtained in Example 6 described in Japanese
Patent Number 2968050.

Example 24
Preparation of N-(5-carboxymethyl-4.6-dimethyl-1-octylindolin-7-y})-2,2-

dimethvlpropanamide sulfate

To N-(1-acetyl-5-ethoxycarbonylmethyl-4,6-dimethylindolin-7-yl)-2,2-
dimethylpropanamide prepared in Example 9 (3g) were added 1M solution of
lithium ethoxide in ethanol (16.0 ml) and ethanol (2 ml), and the resulting
mixture was stirred for 2.5 hours at 75-80°C. To the reaction mixture was
added octyl bromide (4.64 g), and the resulting mixture was stirred for 21 hours

at 85490°C. To the reaction mixture was added 25% aqueous sodium hydroxide

solution (6.41 g, and the resulting mixture was stirred for 1 hour at 80-85°C.
After [ ooling to room temperature, toluene (18 ml), water (18 ml) and ethanol (3
ml) were added successively, and the resulting mixture was stirred. After
partit;oning the resulting mixture, the separated aqueous layer was
concentrated in vacuo to remove ethanol. To the residue were added water (7.5
ml) and acetone (12 ml), and the resulting mixture was adjusted to pH 1.4-1.6

with sulfuric acid and seeded with crystals of authentic product. To the
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f109%0% ()-Y F 109%% ()-jppprrrrrrxmbC 10! 10%& ()- 100 100

100S>! 1098 () -1 10%& () -1 &0-10%08 () -. 10%0& () -rs<snmssssdEnbC 10![ Y 3
1095& ()-Y 3 10%J& ()-Y 3 109%& ()-Y 3410%& ()-Y 3

10968 ()-109%& ()-stNtpttvvdEnbC 10![ | & 109%& ()-g 109%B& ()-I

g109%6&' ()-109%& ()-Y @O0%& ()-1 @0%& ()-v(w3w wwydEnbC 10! [ Fif
10988 () - ToFYae r@}xtvrem%adféfﬂ firor@Eyaict |13 Ml 69 &h¢ yesulting mixture

(@QLOYBE (e ¥¥ibiwd Y8 Z hahat fdm ¥endpekQPEr «inH-tB @ G3M&honr bt 8% () - 10%m& () -
105 105 18%%;1%%(;@c%p1 glt_ecii %zvze%(i. éggaég%dlboy! éltra?i%g%%fgzd Ia crude product of the

title compound (3.45g). Subsequently, the crude product of the title compound

obtained above (3g) was suspended in a mixed solvent of ethyl acetate (14.3 ml)

and water (0.75 ml) and stirred for 3 hours at 40-50°C and then for 1 hour at O-

5°C. Crystals precipitated were separated by filtration to afford the title

compound (2.77g, overall yield: 85.3%).

The physico-chemical properties of the title compound obtained were
the same as those of the product obtained in Example 6 described in Japanese
Patent Number 2968050.
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L*1096 & ()-B{|}~bC 10'z 109%& ()-#109B& ()- 10" 10"
109% & ()--1 Y4109 & ()-' {Y7bC 10! WIAIMS() - 1 W#109&
109& ()-#z 10%& ()-# nz 109& ()-#EFGH LQ- = 10!!sa

10" &@) 10% & () - 5@
"()- AHHL0UKKE ()-liz
109 () - a

10%<& ()-10%<& ()- 10 10 10" +#10%& ()-!+#10%s& ()-MB ()*dE:/ 10< 10<;
(10%<& ()-9* 10%& () Assynthesintprivedinpemicgqneral Hsngded () - @

$S10%&' ()-@+.} ~xY7/ 10! 310%bzps& %;-310% & ()-
109& () - SFz10%& () - 109%& () - 109& ()

)

(wherein R! represents a protective group for the amino g

roup, R? and R3 are

the same or different and each represents a lower alkyl group), a salt or an

amide derivative thereof,

2. A synthetic intermediate of general formula (II)
R2
R*00C
I
- \ an
o
NO, R

(wherein R! represents a protective group for the amino g
the same or different and each represents a lower alkyl g
a hydrogen atom or a protective group for the carboxyl gr

amide derivative thereof.

3. A process for the preparation of a synthe

general formula (1)

OH R?

HOOC
@
R® N\R1
(wherein R represents a protective group for the amino
the same or different and each represents a lower all
thereof, which process comprises the reaction of a cg

formula (IV)

iroup, R?2 and R3 are
roup, R* represents

oup), a salt or an

tic intermediate of

broup, R? and R3 are
kyl group) or a salt

ympound of general
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10<& ()*-4bC 10! 9109 ()- 109 ()- 10s 10s 10sS>)109%6& ()- 10%& ()-

1090& ()-4 k| ~z[ <bC 10! fF 109& ()- Sf109& ()-f!kY 109& ()-:! Y

1096T& ()-:1Y 109 ()-: 109 ()-/8QP}A&bC 101 ![3' 109 ()- g3#10% ()- @
f109% ()-g!'0 10%{& ()-'! 10% ()- y10% ()- P]n#aBbC

10! 1 8109%& () - 36109& () - 34109%& ()-31109& ()-f!p!*109%& ()-' *109%& ()-' #4EJ[I}d
EbC 10!!S #&109%& ()- 109 ()- 169& ()-f y109%& ()-y ' 109%& () -

S109%&’ ()-}dYNC 10!! 10 10 10" S>10%& ()- @ 410%' ()- 3 10%& ()- 110%& ()-S

' 109%&' ()-$DP{\: YNC 10!!&3 109% " a@- 0% & ()- 10% & ()-!1 10%-& ()-9
|
‘il

109%-& ()-9)110% " & ()-PSf}[<YNC 0% & (AV)Y; [, 10%&' ()-M
a, 10%#& ()-Md10% " & () -f 109488 ()- 109R& () -w~_@'NC 10!!1410% & ()-1 2
10% & ()-3.10% & ()-f!"10%"& ()-' 10‘%&1 ()-"&M 10% & () -:; <=>AK ~\:
10!~ 04 109%&' ()-!~4 ) )

(wherein R!, R?2 and R3 have the same meanings as given above) with a

compound of general formula (V)

O
HO/JL\T/OH (V)
OH
or a salt thereof.
4. A process for the preparation of a synthetic intermediate of
general formula (VI
R2
HOOC (V) -
R® N
\ 1
R

(wherein R! represents a protective group for the amino group, R? and R3 are
the same or different and each represents a lower alkyl group) or a salt
thereof, which process comprises the reduction of the hydroxyl group of a

compound of general formula ()

OH R?

HOOC
(I
R N
\ 1
R
(wherein R!, R2 and R3 have the same meanings as given above) or a salt

thereof by phosphorous acid and an alkali metal iodide.

S. A process for preparation according to claim 4 wherein the

reduction is carried out in an organic acid.

|
6. A process for the preparation of a synthetic intermediate of

general formula (1)

[
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109 ()-109%& ()- 10" 10" 10" &=)10%& ()-F! 610%"& ()-& _e}[<-\:

10! 1 9400 () -1 10% ()-f s 10% ()- @Oy10%: ()-: ! XylO%U& ()-: 10% ()-
ekl NdB~\: 10!11k13 10%&' ()- " . 10%&](3- + 10%& ()-p3&*

109%&' () -1 (10%& () - S&L0%&! ()-dYNC 10! ! l 10 10 10F#s10%& ()-:)| @A4( 10% ()-
F: 910%& ()-38 109%& ()-'013 109% | & ()- . #czb@NC 10!!1190 F 109%& ()-M F
109GBT& () - MLOYI& ()-3 FY100A& ()- 109& ()-10%& ()- AJ}A2YNC

10! 1 210948/ () - # 1090°& ()-190Y 109& (A" Y 1097T& ()-'f 1094& ()- h F
109 ()-M ~] >YNC 10!!4 10%‘@0(9- R ()-:150Y* 109& ()-: Y*

109G T& ()-:) @LOYI& ()-F ' 210%& ()-A]; Oh 1401 MO%& ()-M 1 109%3G& ()-M
109668 ()- 10T 10T 10T@10%& ()RE€ 109%&Y()- S\ cDl; 10| ] 40|

710968 () -- 10968 ()-Y f mO%& () - f &1Q4&S ()R'LOYEGS: () -

(wherein R! represents a protective 'group for the amino group, RZ and R3 are
the same or different and each represents a lower alkyl group, R* represents
a hydrogen atom or a protective group for the carboxyl group) or a salt
thereof, which process comprises the nitration of a compound of general

formula (VI)
IR?
R*00C
VI
R3 D
\ 1
R
(wherein R!, R2, R3 and R* have the same meanings as given above) or a salt

thereof.

7. A process for the préparation of a synthetic intermediate of

general formula (VII)

(VD)

NH, \R1

(wherein R! represents a protective group for the amino group, R?2 and R3 are
the same or different and each represents a lower alkyl group, R* represents
a hydrogen atom or a protective ;lgroup for the carboxyl group) or a salt
thereof, which process comprises 1L.he reduction of a compound of general

formula (II)

In

s \
'NO, R
(wherein R!, R?2, R3 and R* have the same meanings as given above) or a salt

thereof.
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(wherein R! represents a protective group for the amino group, R? and R3 are
the same or different and each represents a lower alkyl group, R4 represents
a hydrogen atom or a protective group for the carboxyl group) or a salt
thereof, which process comprises the pivaloylation of a compound of general

formula (VII)

(VID
NH, \R1
(wherein R!, R2, R3 and R* have the same meanings as given above) or a salt
thereof.
9. A process for the preparation of a synthetic intermediate of

general formula (II)

(1D

(wherein R?2 and R3 are the same or different and each represents a lower
atkyl group, R* represents a hydrogen atom or a protective group for the
carboxyl group, nOc represents an octyl group) or a salt thereof, which

process comprises the octylation of a compound of general formula (IX)
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1%

59

R2

R*00C
(IX)

NH

0O

(wherein R2, R3 and R* have the same meanings as given above) or a salt

thereof.

10. A process for preparation according to claim 9 wherein said

process is carried out using xylene as a solvent.

11. A process for preparation according to claim 9 wherein said

process is carried out using butyl acetate as a solvent.

12. A process for preparation according to any one of claims
from 8 to 11 wherein said process is carried out using diisopropylethylamine

as a base.
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