2 7 MAY 2005 1 SPECI FI CATI ON | NDOLI NE DERI VATI VE AND PROCESS FORZ 7 MAY 2008
PRODUCI NG THE SAME TECHNI CAL FI ELD OF THE | NVENTI ON The present invention
relates to novel internediates for the synthesis of indoline derivatives, *
whi ch exhi bit excellent. ACAT i nhi bi torf] activity, and to processes for the
preparation.thereof. BACKGROUND OF THE | NVENTI ON I ndol i ne derivatives of

the followi ng general formula (1) I and R3 are the sane or
different and each represents a I%%\%@%gfiﬂpﬁsroup; nCc represents an octyl-
~group; preferred gonmpound of fornmula (1) is a conpound of formula (Ia),
i.e. wherein R2 and R3 represent both nmethyl group] have excell ent

i nhi bitory acty .éﬁNgq?ﬂ:rQSt aal -coenzyne .A : chol esterol acyltransferase
(hereinafter referred 10 46 AEMND BROQESE FOSBROPUIHPE TI6E €ARat ent  Nunber
2968050 (EP 866,059 and USP 6,063,806). R2 HOOC R3 / N HZSO4 (1) NH nCc -
COC(CH3)3 2 Synthetic internediates of indoline derivatives of formula(l)
and processes for their preparation are disclosed in Japanese Patent '
Application PubfFERNOH NBHDeOF HelE Braa?ioN EP 782, 986 and USP 5, 990, 150) .
In particul ar, -syhbhathiGaldl iates of the indoline derivative of
formula (la gnd ir)o_(:essg{é&ftd(t:)%Elnl:t%ﬁaé‘?srgj’prl"oé’ﬁla’r”él"t"F‘?:?ﬁh%f?%fcﬁl«aﬂ,i}élslflﬁ.'a’@lﬂésiisanExarrpl e
3(1) and (‘f‘%‘."{ Pe A9ty avipeh emribispléleat AOATRUBILIOAF heubijuahgr, Hei 8- 92210
(EP 782, 98Brogfkes ERNE 980w A uaseghown in the fol low ng scheme. ----
---=---- 2 7 NAY 2005 2 fumHNO3 Brz Br GH2SO4 Br N R

. BACKGROUND OF THE INVENTION

Indoline derivatives of the following general formulg (1) [wherein R2 and
3 ' . :
| R? are the same or different and each represents a lower alkyl group; nOc¢ |

represents an octyl group; preferred compdund of formula {1) is a compound of

formula (1a), j.e. where?n R? and R3 represent both methyl group| have excellent
inhibitory activity against acyl- . |

- coenzyme A : choleste—ro_l acyltransferase
(hereinafter referred to ag ACAT), as disclosed in J apanese Patent Number
2968050 (EP 866,059 and USP 6,063,306).

NH nQOc
]

COC(CHs3),
2

Synthetic intermediates of indoline derivafives of formula (1) and
processes for their preparation are disclosed in Japanese Patent Aﬁpﬁcation
Publication Number Hei 8-922‘10 (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
- USPp 9,990,150} as shown in the folloewing scheme. | | |




AcOH AcOH N Ac 2 3 Ac NOz Ac 4 [wherein Ac represents an acetyl 20t ewp]2005
"The fol |l owi ng process for the prepargtl on of the conmpound of fornula (1a)
is disclosed in the Exanples 3, 4 and 6 in Japanese Patent Number - 2968050
(EP 866, 059 and USP 6,063,806). Piv-Cl HCI(g) 5%Pd-C wet TEA znciz ci 4
*1 NCH N 2 Ac NH Ac NH Ac 5 CotBu 6 CotBu 7, n-Ccl NaCN NC Et OOC K2CO3
N #1 HAGNHH N CQBu 8 CQtBu ococfearHNGaC | - H2304 NN NH nOc
NH nCc F0NCOx Bu 22 HOOBI-N _H
represents et hy|  Group TR

t he sanme neani ngd, as giacen above
of the corrpou&d oficformula (1a),
is as follows%* 27 MAY 2 3

[wherein Ac represents an acetyl group]

The following process for the preparation of the compound of formula
{1a) is disclosed in the Examples 3, 4 and 6 in Japanese Patent Number
2968050 (EP 866,059 and USP 6,063,806).

Piv-Cl .~ HCi(g)
5% Pd-C(wet TEA ZnCly :CI
N ¢-HCl N
NH  AC NH AC
1
COMBu COiBu 7
n-Ocl
NaCn NC EtO0C KzCQj3
——> N — ‘:>
' NH Ac NH
COtBu 8 COtBu 9
Et00C” NaOH  HoOC : H280,
N
\nOc . \nOc
NH NH
COIBu 10 CO1Bu 11
HOOC
N .
H,50
NH }JOC 27
]
COC(CHy);
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:



- the step to conmpound (3) from conpound (2): 83.4% the step'to co:f'r;;o'tﬂ’f’\\(dmﬁ5
‘(4) from conpound (3):63.2% the St(r??np to conpound (6) from conpound (4):
76.0% the step to conpound (7) from conpound (6): 90.0% the step to

conpound (8) fromcompound (7): 75.9% the step to conpound (9) from

compound (8): 59.1% h e co ou% ) m conpound (9): 74.8%
the step to coéﬁﬁosé?ﬁjt?goﬁpcﬁnﬁsi%ﬁﬁoﬁr%p? &9%'%%“% step to conpound
(1'a) from conpdwerder (OJomBIAR) fnoch carhpowstde(®):68.2L6npound (1a) - from :
conmpound (2): o0 ?ﬁ @) T MENE . )e inventors have for
many years rrad%reésr{% a%(P‘lé rt%&%ﬁu‘g&néynt b?(;éa-?ht ermedi ates of indoline
derivatives of thegitpfacgmpounshi7e Froax pérhpeurek ©dl ¥@Ate, ACAT i nhi bitory

activity, and hQ SEHAY RhOGEIERS @l cdfflinP[#APAL 84] on. They have found
novel synthetic int%r n%digt es of the i ngol?n(e??der?véti ves of formula (1)

and novel protEs¥er t¢ ermpeisrd (9 fropurarPOnhifr Fave: conpl eted t he

invention. Thethd@¥gho Qérﬁﬁéﬁr?é (197 REPERISl 1 @XCrl ant conpared to previous
processes, in that: (1) there |Is no need to use brom ne or sodi um cyani de,

~whi ch have sonE® HaRWE FHEPARA Hd &P srreptwt (50K ot operation, (2)

oper ati on condiitd €8s t®tohpagid gmﬁ@anc&ﬂp&gmmmctg.ﬁ%p@@%al I y,b for o -
exanple, in the nitration proces 3 roductivity, such as being able to
shorten worki nif*% TR % 8‘5‘88?“’??&)3?froé"h%or‘g%"‘frffﬁ{%‘a%séé’; (4) reaction
conditions can be greatly relaxed, such as by lowering the concentration
of aqueous sodi um hydroxide solution in the | ast step of preparing the

carboxylic acid conmpound, and (5) a high yield of the conpound of fornula
(1) can be obt BIHHOFURE OPiTEE IDYENENal | yiel d of the conpound of fornula

L3 o e comuuat sk BRI AP Al o e
- The pr esé&rerpediaesiodndnlioe iddugatinesall famiilasBf whidhntsdibie diceliest AGATt he
prepar at s 90,06 QIR Nen HRT vl b¥&SsMs HOMBH Frebllarihd RROFRSRES for their
preparation. The novel intermediate of the present Invention Is a conpound
of 27MAYX®uwl 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
concéntratioh 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



4 general formula (I) OHR2 HOOC N R3 (n Ri (wherein RL repres@nt tA¥ 2005
protective group for the amino group, R2 and R3 are the sanme or different
and each represents a | ower al kyl gréup) a salt or an amide derivative

t hereof; or a conmpound of general forrmula (11) R2 R4000 R3 N (I1) NO2 K
(mherein I S a protective group for the amno group, R2 and R3
are the g%%ﬁ%%gr %querent and each represents a |l ower al kyl group, R4
represents a hydrogen atomor a protective group for the carboxyl group),
a salt or an am de derivative .her f. On the other hand, a novel process
for the preparation of the conppun of general fornmula (1) OHR2 HOOC N

R3 (1) Rl whichis a novzk¥§g internediate in the present
i nvention, (wherein Rl ent §

_ Dr O ectlv group for the am no group,
R2 and R3 are the sanme or diffg : each gpresents a | ower al kyl

group) or a salt thereof, conpﬁlses theyreaction of a conpound of general
formula (1V) 2 7 MAY 2W R2 R3 N (N RR'(wherein Rl, R2 and R3 have the
same neanings as given above) with a

{wherein R! represents a protective group for the amino group, R2 a.nd R3 are the
same or different and each represents a lower alkyl group), a salt or an amide

derivative thereof:

ora compound of general formula (II)

(1)

(wherein R! represents a protective group for the amino group, R? and R? 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 (I)

OH R?

HOOC

\ ' (D

which is a novel synthetic intermediate in the present invention, (wherein Rl
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, compnses

the reaction of a compound of general formula (IV)



conmpound of general fornmula (V) O HOOH (V) ~ IIOH or a salt tAdres 003
‘novel process for the preparation of the conpound of general formula (VIA
R2 (VI) HOOC &\~ R3 Rl 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 same or_,different and each represents a | ower

al kyl group) or a salt thereof, gonprises the reduction of the hydroxyl
group of a conpound of general (mula (1) OH R2 HOOC R3 NR (wherein Ri,
R2 and R3 have the sane neani n \, above) or a salt thereof by
phosphorous acid and an al kal, al. f'odi de(IMreferably in an organic acid.
A novel process for the preBaratlon of the conmpound of general 2 7 MAY 2005
-6 fornmula (11) R2. RACOOR3 | / (I1) R¥2 N RL which is a novel synthetic
intermediate in the present invention, (wherein Rl represents a protective
group for the am no group, R2 and R3 are the sanme or different and each

r epr esenfwdheaethdieR? ah#\R3 l"@weluhn: sde reEphasentsyienyidivegeith aat om or a

protecti gup group) or a salt thereof, conprises the
nltratlo%%n a c%gr%%ﬁlﬁl ?O ﬁefe)yal formula (M) RR R4000 ¢ - -

O

R

CH

or a salt thereof.

A novel process for the preparation of the compound of general formula
(VT)
R2

HOOC V1)

R® N
\1
R

which is a novel synthetic intermediate in the present invention, (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, comprises

the reduction of the hydroxyl group of a compound of general formulia (I)

OH R?

HOOC

. N M
R \
R

(wherein R1, R? and R® have the same meanings given above) or a salt thereof by

phosphorous acid and an alkali metal iodide, preferably in an organic acid.

A novel process for the preparation of the compound of general



"R3 N(VI) R (wherein Rl, R2, R3 and R4 have the same nmeanings a< §imeyn20s

above) or a salt thereof. A novel process for the preparation of the

conmpound of general formula (VII) R R4000 R3 N (VI1) NH2 RL which is a
synthetic internediate in the present invention, (wherein RL represents a
protectiye g0 for the amno group, R2 and R3 are the sane or different
and each represents a | ower al kyl group, R4 represents a hydrogen atom or

~a protective group for the carboxyl grgup) or a salt thereof, conprises

t he reduction of a conpound of general
RACOO R3 / N (I'1) N2 R (whtseih W]
as given above) or a salt thereof. |/
t he conpound of general fornula &%
x which is a synthetic internediate in

forrrula (rr) 2 7 MAY 2005 7 R2

, R3 and R4 have the sane neani ngs
procegﬁ)v or the preparation of

R2ZN R4AOQ0 I11) RBN ~H/ R O

he present invention, (wherein Rl

represents a protective group for the M%% no group, R2 and R3 are the sane

or different and each represents a | ower al kyl group, R4 represents a
hydr ogen which is a novel synthetic 1ntermed1ate in the present invention, {(wherein R!
represents a protective group for the amino group, R2 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, coinprises

the nitration of a compound of general formula (VI)

R2
R*o00C

R® N
(wherein R, R2, R? and R* have the samie meanings as given above) or a sait
thereof.

A novel process for the preparation of the compound of general
formula (VII)

which is a synthetic intermediate in the present invention, (wherein R1
represents a protecti{?e group for the amino group, R? and R? are the same or
different and each represents a lower alkyl group, R?* represents a hydrogen
atom or a protectiye group for the carboxyl group) or a salt thereof, comprises

the reduction of a compound of general formula (I}




atom or a protective group for the carboxyl group) or a salt thered! MAY 2005
“conprises the pival oylation of a conpound of general formula (VIl) R2
ROOC R3 N(VII) NH2 R (wherein RL,” R2, R3 and R4 have the same meanings
as given above) or a salt thereof. A novel process for the preparation of
t he conpound of general fornula (I1}) 2 7 MAY 2065 a R2 R4AOOO RENH Cc
O Kwhich is a synthetic internedi& e in the present invention, (wherein
R2 and R3 are the sanme or,differe and each represents a | ower al kyl
group, R4 represents a hfdPegen % a protective group for the
carboxyl group, nCc represents a groupXIpr a salt thereof,
conprises the octylation of a Eonpoiind cﬁ\ general formula (1 X) R2 -R4A0COO
RBN(X) H NHO (wherein R2, R3 aod R4Rhave the sane neanings as given
above) or a salt thereof, preferably in a solvent of butyl acetate or
xyl ene and nore preferably in the presence of diisopropylethylamne as a
base. Thevipfaheot RYVERUAQUR? have HiCs:08 ARaBIRYRsighehN®o98fdr 441on of Rl is a
usual. p‘rg]t{eectfi ve group for amno groups and i ncludes an "aliphatic acyl
group”, "t&f%exanple, a Cl-C20 al kyl carbonyl group such as fornyl, acetyl,
propi onyl, butyryl, isobutyryl, pentanoyl, pivaloyl, valeryl, isovaleryl,
ool aooo’ | oaer Riopeh HREEAsS Gy tie SrEb&RERN B the BERFOLY or hetd ®8T V! 2

formula {VIII}

which is a synthetic intermediate in the present invenﬁon, (wherein R!

represents a protective group for the amino group, R? and R? 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, comprises

the pivaloylation of a compound of general fortnula (VII)

{wherein R!, R?, R% and R* have the same meanings as given above) or a salt
thereof.

A novel process for the preparation of the compound of general
formula (I1I) '



“group such as chloroacetyl, dichloroacetyl, trichloroacetyl or 27&”‘*2m5
trifluoroacetyl; a |ower al koxy-lower alkylcarbonyl group such as

nmet hoxyacetyl or an wunsaturated al kyl carbonyl group such as
(E)-2-net hyl - 2-butenoyl; an "aromatic acyl group”, for exanple, an

-—aryl carbonyl group such as benzoyl, ,a-naphthoyl or (i-naphthoyl; a
hal-ogeno aryl carbonyl group such as; 2- bronobenzoyl or 4- chl orobenzoyl; a

| ower al kyl ated aryl car bonyl as 2,4,6- trinmethyl benzoyl or

4-tol uoyl; a | ower aIkoxﬁ?ﬁF’ bogyl group such as 4 2.7 MAY 2005 9
~anisoyl; a nitrated aryl carbony tch as (MDni trobenzoyl or
2-nitrobenzoyl; a |ower al koxycarbpnyl ated aryl carbonyl group such as 2-
(et hoxycar bonyl ) benzoyl ; or an arWtat edr@esyl car bonyl group such as 4-
phenyl benzoyl ; an "al koxycar bonyl oup”, for exanple, a |ower

al koxycar bonyl group such as net®iox rbonyl, ethoxycarbonyl,

t - but oxycar bonyl or isobutoxycarbonyl; or a |ower al koxycarbonyl group
‘substituted with a halogen(s) or a tri-lower-alkyl-silyl(s) such as

- 2,2,2-trichl oroet hoxycarbonyl, 2- trinmethylsilylethoxycarbonyl; an

- " al keny| shydaistosprthefioumpérnsudddte &s theypregébiveartan ywhakiraR? yhoRpcar bonyl ;
an "aral V. A e i.ch e opt.i anal | bstituted with
.one or t \%é Esl%:bs |%O§£%&¥fgr%% g eg teggltlf‘ ?pgﬁﬂ%ar%sﬁgﬁow%rf%léﬁfr 8?g’n1|§4tjli68 regjgre BEFp, such as
benzyl oxpdwdbessy atom-ari cepiutecyive mrau rofoy ¢lag boivpkyl group, nOc represents an '
3’3 4- di net, 1%11%%% XJ‘ 9@5&%5&%8?,’ lco %’ri@ég &&bcﬁ: XL%XFQEP&BXI'Jm? bt ééneral
ni trobenzyloxycar bonyl; a S|Iy?3group , tor exanple, a

tri-l owefrg YIS |yl group: such as trinethylsilyl, triethylsilyl,
~isopropyldinethylsilyl, t-butyldinethylsilyl, nmethyldiisopropylsilyl,

met hyl -di -t-butylsilyl or triisopropylsilyl; or a tri-lower- alkyl silyl
group substituted with one or two aRyl groups such as diphenyl nethyl silyl,
di phenyl but yl sil.yl, di phenylisopropyl sil.yl or phenyldiisopropylsilyl; an
"aral kyl group" for exanpReQ0@ | o kWl group substituted with one to
three aryl groups such as benzyl, t iyl , 3{(Dphenyl propyl,

a- napht hyl et hyl , (3-naphthy|nﬁf yls diﬁtenylnethyl, tri phenyl net hyl ,

a- napht hyl di phenyl net hyl or 9-anthryjnmethyl; or a |ower alkyl group
substituted with one to three aryl ¢roup wherein said aryl group is
substituted with substituents selg rom | ower al kyl, |ower alkoxy,
nitro, halogen or cyano group such a - met hyl benzyl ,

2,4,6-trinethyl benzyl, 3,4,5- trinethylbenzyl, 4-nethoxybenzyl,

4- et hoxyphenyl di phenyl net hyl , 2- nitrobenzyl, 4-nitrobenzyl,

4- chl or opgRg¢in RA-FBr BIPREAZW thedabAORGAZY 53 giten above) or a salt thereof,

preferably in a solvent of butyl acetate or xylene and more preferably in the

© presence of diisopropylethylamine as a base.

The protectiv¢ group for the amino group in the definition of ‘Rfl isa

- usual protective group for amino groups and includes an “aliphatic acyl group”,
for example, a C,-Czo alkylcarbonyl gi*oup such as formyl, acetyl, propionyi, |
butyryl, isobutyryl, pentanoyl, pivaloyl, valeryl, isovaleryl, octanoyl, lauroyl,

" myristoyl, tridecanoyl, palmitoyl or stearoyl; a halogeno lower alkylcarbonyl

~group such as chloroacetyl, dichloroacefﬁ, triéhloroacetyl 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 élkylated arylcarbonyl group such as 2,4,6-
trimethylbenzoyl or 4-toluoyl; a lower alkoxylated arylcarbonyl group such as 4-




| “cyanobenzyl di phenyl net hyl , bis(2-nitrophenyl)nethyl or piperonyl; 27 MaY 2005

"acyl oxyal kyl group" such as ethyl carbonyl oxynet hyl, pival oyl oxynet hyl ,

~di met hyl am noacet yl oxynet hyl or 1- acet oxyethyl; a

"1- (al koxycar bonyl oxy) al kyl group” such as 1-(nethoxycarbonyl oxy) et hyl,

1-(etho 0, I th r.bonyl o th .

1- gi sop)r(%gggig’cga%{t[gg%% %&@%’%P%‘?ﬁ gr%ﬁ%'g gdbﬁ %k’?éégg%zﬁ;ﬂ DIV pRAnzovh

1- ( et hoxs baweh ehiydxwsey ppndpled agylcarbongy glompesxarhasy@zar bonyl oxy) et hyl ; a
"pht hal i o erBoviC : . xanpl e an
ogodi 0X0 eé%%?%ypygé 5%p ’sg{:%qg}s% 1%%%{“%&8%8 oﬁhggr}yal%r?@tnﬁyl ,

4- pheny| Piseothicagerleay [‘Hseygrrhonybsistipdxdot exsmplet djdwer akeferrbedylas

prot ect i ¥8uBlQER ok ethhg a1, BRME chHoad, RbalLfHRGY br 9roup,  nore

preferred is a C -C20 al kf/l carfbonyl "group”and nost preferred as protective
2 7 MAY sppstoxierrenyiie alos raa@marg%mgroqmubqstm@d witky group” in the
def i ni t i Ralogn(§fbrangli-Bdck-sng1-sliyip) ith Q5 2 DoakeARGAGLR A, H9roup havi ng
from1 to. 6 carhon atons such as methyl, ethyl, n-propyl, iSopropyl,
n-butyl , t“}%@ﬁ@ﬁ?@?ﬁ%ﬁf@?i}ylt ¥ %ﬁ%}g}?ﬁ%ﬁ%ﬁi@@v suehant yl

R Ve sl skt i S s RS s

nmet hyl pe . 3-1Te .pen - e ntyl, 1- penfyl, 3, 3-

di et hyl %%g%‘i‘?“ail?ﬁ%&‘gﬁ%%’bt&t%ﬁ °r1t}“>é-sgﬁ%ﬁ{%¥‘1f§’1t‘bﬁge ted glom s hyl but y! ,

1, 3- di nelikhyyt bubipto gran B, elidiedsydriglop) ccabodyl et hydthuipen-Rogfc@Es@gilas al kyl
roup is St raj ranched.chain al kyl group having from1l to 4

gar bgn a%’gﬁ%ﬁeﬁgélggg%%g?ngz%ganﬁszémﬁ"é)pﬁ%ylf%?’c%ﬁbﬁ? LYy _upgand nost preferred
is a nmethyfobgnalgrycationyk arfsiiyrater?t foreexgnglg o oi-ldvwee-atign &gk gtowgr oup” in

hdf . " I i h 1 R n
whi ch can Bet Sane ey AR LA R HRARE, Lot BRI "oy

phot ol ysingthyddigsepzopyiilst ecetthyledigh-bupylsiivhor trémerrabylsisdren abslowarel udes a

1 over abigyl +if) gHRip SRS MR ki kvl BroudsQYh sl SOPT ODY! . n-but I,
i sobutyl, s-butyl, tert-buty n-pentyl, i"sopentyl, 2- nethyl butyl,

|
neopent yfiPhengpiaiylpispydiphensiewtyisilyl, lisopropdstiyliosent yl , 3-

~ methyl pe hathyldidsoBBdIdipE RinYarallyNEBLHY! B8 Bk¥hpled a IowWiiBENBRE Y! .+ 2, 2-
but W

di et hyl i met hyl buty di met hyl butyl, 1,3-di nethyl butyl,

|, 1 1-
" 2,3- di nBt tBE?giy‘?”ﬂi’an?-t%ﬁﬁﬁ‘F B grounssuchy aschRzy Phepethglch as et henyl |

1- pr openphenylgropfh Remsththin Bk §ly p-rdpRtaneeiy, dph&tyktdy pr openyl
2-met hyl - | - propenyl , 2- t hyl - 2- propenyl , 2-ethyl-2-propenyl, 1-butenyl,
2- but enyFr,‘p}%-“ﬁfg??%V Ly n%{}&@‘?ﬁﬁhefy’f%‘itw or| 2-guthanippethyl pephgverallyk enyl |
1- et hyl - grouipt @mpgtitutdd REELEHE to three aryl group wherein said aryl group is
‘ substituted with substituents selected from lower alkyl, lower alkoxy, nitro,
halogen or cyano group such as 4-methylbenzyl, 2,4,6-trimethylbenzyl, 3,4,5-
trimethylbenzyl, 4-methoxybenzyl, 4-methoxyphenyldiphenylmethyl, 2-
nitrobenzyl, 4-nitrobenzyl, 4-chlorobenzyl, 4-bromobenzyl, 4-cyanobenzyl, 4-
cyanobenzyldiphenylmethyl, bis(2-nitrophenyljmethyl or piperonyl; an
“_ac;rloxyalkyl group” such as ethylcarbonyloxymethyl, pivaloyloxymethyl,
~dimethylaminoacetyloxymethyl or 1-acetoxyethyl; a “1-(alkoxycarbonyloxy)alkyl
group” such as 1-(methoxycarbonyloxy)ethyl, 1-(ethoxycarbonyloxy)ethyl,

- ethoxycarbonyloxymethyl, 1-{isopropoxycarbonyloxylethyl, 1-(t-
butoxycarbonyloxylethyl, 1-(ethoxycarbonyloxy)propyl or 1-
{cyclohexyloxycarbonyloxy)éthyl; 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-Cop alkylcarbonyl group and most preferred as protective



3- hexyn%thyﬁnﬁﬁ%ﬁﬁ}’lso

~1-nethyl - 3-butenyl, 2-methyl-3-butenyl, 1-ethyl-3-butenyl, 1-pent&hyIMAY22005
“pentenyl, 1-nethyl-2-pentenyl, 2-ne%_ | -2-pentenyl, 3-pentenyl, 1-nethyl-
pent enyl , 2- et hyl - 3- pent enyl , 4-pentenyl, 1-nethyl-4-pentenyl, 2-nethyl-
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl; an

"al kynyl up" h et hynyl, 2-propynyl, 1-nmethyl-2-propynyl,
2-nethyﬁ¥3§%g%%@ﬁ§#§1g§§%thyI-2-propyny|, 2-butynyl, 1-nethyl-2-butynyl,
2-met hyl - 2- butynyl, 1-ethyl- 2-butynyl, 3-butynyl, 1-nethyl-3-butynyl,

2- met hyl - 3- butynw ; L miti b I3 -pentynyl
2- et hyl - 2- perﬁﬂgn!l Wel- M%O% R%é(%htg?%?ﬁp)eéﬂ%i Rnyf1 f@;}ﬁn%% hyl - 3- pentynyl

4- pent yrﬁfﬁnc}lewmpl lgmlp@v]mg Qomnbfsq]mca,z]bo‘;]eqltpmwuchzashggww
?bp%wﬂﬁtw Bob13], 308N, chiURHyBhlpdl OUP" suUCh s

trlfluoronethy trlcﬁlorone uor omet h% di chi oromet hyl ,
di br onorig?BFA ?m%ﬁbas%&tﬂypeopznwmlﬁﬁhxlpwwb@r 5L i50hExyL 4t i chi or oet hyl

2- bromqhéﬁiyipeagﬂhbeﬁ&ﬁmwhtyﬂzh{eldlgﬁﬁéitlg}ylhmamyqs@ﬁ ihyls- 3- chl oropropyl,

4-f1 uorohut yl odohexy r onoet hyl ydr ox Iomer 27 NAY 2M
11 ol oy Sl o A Bl ek AR RS hy BB, 1S |
|3 hydr ord&ﬁfeﬁwbutyﬁ 243- dﬂmwﬂrntﬂ&ybmﬂzlbﬂ@ﬂbtﬂwhydﬁfawlbgwlaikﬂ@ro@ ifspahati C afyl
ower  a r suc an group", for exanple

| Iomer%ﬁlggﬁ gtﬁ)rﬁ'ﬂﬁhedsq ?la?lﬂ'ﬁégouﬁ?‘ﬁn%ﬁgq 6%‘?% boé}%o r BIPE such as
benzyl ifeénaidhy la, m8thyhenythpt gyyip, aral mosipbreleytanias hymhethyBgroapht hyl net hyl ,

diphenylnethyl,_triphenylnethyl, 6- phenyl hexyl , a;naphthyldiphenyLnethyI

or 9-anthrylnethyl, or a "lower alkyl group" substituted with one to three

aryl groups V\h’éh&etem@ai‘wieaﬁwl grgupmr the cashibxgi goupth thiet delisitist bﬁRfe nts

. I t 2

Koy caEem sopRheal Ko, Bt hign 8l B98InofIAP O
3,4, 5- trhmmogemwydwly%t%m@%miyt phqtolm h@%ylprae“wtaﬁmfrarwmt hyl ,

2- ni tr obgn@micA bt RRe Rahdesds ABkor ;smglrgth éhckpa@fmﬁ%nze)fhyl

4- cyanobenzyl , 4-cyanobenzyl di phenyl me - ni trophen nethyl
~ pi per onyProgvl: AS%?%»@/@&FJHOWPB@P}ZWPHW&teﬁ gy, gﬂl p@%lu pﬂope%
trimnet hyhﬁetﬂwﬂmt f, rde@fyéMbE'lLéthﬁlﬂr%%W&@%kﬂ' {@h@g@m Ithylpentyl, 3-
- tert-but q@HEt I g ¥ i sopropyl si
ot hy! - GRSPBIPSt, FrEFiRYIoeRtyl { SpPEBT P S 1, dlmﬁ“émlﬁgh‘fal Prienyl silyl,
i sopr opy&iﬂm@h@m;abﬂ; lﬂdlﬁi&ﬁﬁ)&bﬁiwhﬁmdh@b{kwﬂb&yl 1phanyd i ibsed] 23y Si | yl .
Preferred. a ObrCt'V 0 for, #he car bgx i | oner al kyl
group, nbre” ?%?‘ﬁ?é& g%%u r & gHECRY g%?%%d%%ﬁ%@ éﬁﬂ“§1ﬁypnﬁ5V{ng from1
to 4 car bgmopdroirs] -nsithyll 2-porpenpt, afeetieth lhsrogeng! Myshethel promyh-2pr opy|
methyl-2-propenyl, 2-ethyl-2-propenyl, 1-butenyl, 2-butenyl, 1-methyl-2-
butenyl, 1-methyl-1-butenyl, 3-methyl-2-butenyl, 1-ethyl-2-butenyl, 3-butenyl,
I-methyl-3-butenyl, 2-methyl-3-butenyl, 1-ethyl-3-butenyl, 1-pentenyl, 2-
pentenyl, 1-methyl-2-pentenyl, 2-methyl-2-pentenyl, 3-pentenyl, 1-methyl-3- _
penttenyl, 2-methyl-3-pentenyl, 4-pentenyl, 1-methyl-4-pentenyl, 2-methyl-4-
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl; an “alkynyl
group” such as ethynyl, 2-propynyl, 1-methyl-2-propynyl, 2-methyl-2-propynyl, -
- 2-ethyl-2-propynyl, 2—butyny1, 1-methyl-2-butynyl, 2-methyl-2-butynyl, 1-ethyl-
- 2-butynyl, 3-butynyl, 1-methyl-3-butynyl, 2-methyl-3-butynyl, 1-ethyl-3-
butynyl, 2-pentynyl, 1-methyl-2-pentynyl, 2-methyl-2-pentynyl, 3-pentynyl, 1-
methy1~3-pentynyl_, 2-methyl-3-pentynyl, 4-pentynyl, 1-methyl-4-pentynyl, 2-
methyl—4~pentyny1, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5-hexynyl; a “halogeno
lower alkyl group” such as trifluoromethyl, trichloromethyl, difluoromethyl,
dichloromethyl, dibromomethyl, fluoromethyl, 2,2,2-triflucroethyl, 2,2,2-
trichloroethyl, 2-bromoethyl, 2-chloroethyl, 2-fluoroethyl, 2-iodoethyl, 3-
chloropropyl, 4-ﬂuorobuty1, 6-iodohexyl or 2,2-dibromoeethyl; a “hydroxyl lower




group and nost preferred as protective group is an ethyl group. TR MaY 2005
‘"am de" refers to a group which is produced by substitution of a carboxyl
group with an am no group wherein satd am no group nmay be optionally

substituted with one or two substl tuents described bel ow. Said substl t uent

- | ud " | k I b I , f
exanpl o, 2 Bab SHotss o auiRinh S dethe R B By byt
i sgﬁr oggdmydrﬁxbbuwkyr efhykifduqrbuggl, i “eilqﬂcaélclak:kldnyhﬁalkgl gm‘rwg’r smd:kkgexyagr (z)ug ,.
su %ygﬁ %ﬁﬁo{ﬁ atlopg}?arﬁ%ﬂ% “l%w T aﬁ«;lyi(gro\(l J HQU%J]"[‘! c{]

trichlor oet oxy,; gr oup for | Swer ?<oxy gr oup
subst i t uwad ometth tbwe arpl grhup@smfyhs gcwps)fsmcﬁlyaﬁ beeaxyibowyl, ophenet hyl oxy,

3- phenyl pr. - pa X 3 na hyl met phenyl met hoxy,-
tri pheny{.‘%@ﬁgg%%thgi-ﬁrpaf?@“hﬂlgle‘j?ﬁ 'Xl 1W%oxy tl i henhlﬁ“e&%ebhoxy; or a | ower
al koxy gpbenylisexys to- ha@bﬂylﬂapﬁemﬁaeml bh@eﬁtlmyyhe@ybupa “Iverailiylsai d aryl
group iS.substi hsbtltuets sel ect .Qm_|.ower aIkyI | ower

al koxy, AiTro Sub?lt%flo devﬁlt%rong%%ﬁ nlpg SUha ere haqlb%ﬁ K}I%xy,

2,4, 6- trswrmthytddewﬂylsghyt;tueﬁts%e&dﬂrd hmmhywe:eaﬂkyll @w:r aélkmm hoxybenzyl oxy, 4-

h i | , 4 2 7 MAY
et hoxyphi 8 pReul TR S I obonc R L ST AR
cyanobenméﬂwwlnéﬁh%%ymemﬁlémi,Hrmpﬁ@ﬁylbénmhHﬁxy or piperonyloxy; a
" hydr oxy QMg p ﬁ&%mﬂegﬁ E@*{Cb A ohudl P&Yﬁﬂéxto%)éh 1%}{%&@%%1%‘ or 3-

hydr oxypr opyl ; am no al rou suéh M noet

3- am nopF’Hﬁ?‘PbenZﬁlF 4eyangpsrizy ﬂoﬁ’@n ?%lqmlyefb’ém@%’i dnglPty substituted with
| ower al kitbopHe@Wmettal kQ¥doaY1 M ﬁ%@l@oxy‘%%@)nﬁfﬁ)eﬁaﬂn&] a “ﬁl’yi Blodp?

4- met hoxyphenyl , 4- chloro he ¥ salf can be

obt ai ned B§? AR ST NIl érlémi%%ﬁhds?fﬁwﬂﬂu%etﬁ%ﬂﬂ gt BHﬁflglﬁtqﬁhlékﬂﬁn am no
gr oEp W hfet@yldasipdosiby, me@ﬁl uﬂbtbrabu@lﬁ@nrp@f ro;ﬁ}[%ﬂymgf an acidic gr EUD
such as a Wit as ref ert e ts of a conpound having
a basic gﬁ%g}pﬁ%%@gﬁ OPIEY %@F&)‘%&F‘ gﬂ%])(ﬁrrpl e, a

hydr ohal @gemylduamrdpﬁalﬂ smefermei etsylﬁibm‘chu@grcﬁapafcr thessalrboxyl Ryslipaid oric acid
salt, hy robr m.c_acid_salt ydr0| odi.c acid sal.t nlt acid 'salt,

per chl or ?c adi lsga?lf r%%rlefpﬁ? Ff:regm T a5 afg:h% % %lseﬁlh%lrall% kc‘,’fg aY8Ft; an

" organic fmod ts&lda,rbdroatomeaﬁpllenom drefesed as k.ammhyﬂl oyl or agirdpglal t such as

Tet hanesylfani Gy oSt 8@l ol pHLURCPBLP RN Ul PRloGpact d sal t or

et hanesu 1 C acl

The term “amide” refers to a group which is produced by substitution of

a carboxyl group with an amino group wherein said amino group may be
-optionally substituted with one or two substituents described below. Said
substituent includes the “lower alkyl group” described above; an “alkyloxy |
group”, for example, a lower alkoxy group such as methoxy, ethoxy, n-propoxy,
‘isopropoxy, n-butoxy or t-butoxy, a lower alkoxylated lower alkoxy group such

. as 2-methoxyethoxy or a halogenated lower alkoxy group such as 2,2,2-
trichloroethoxy; an “aralkyloxy group”, for example, a lower alkoxy group
substituted with one to three aryl groups such as benzyloxy, phenethyloxy, 3-
phenylpropoxy, a-naphthylmethoxy, pB-naphthylmethoxy, diphenylmethoxy,
triphenylmethoxy, a-naphthyldiphenylmethoxy or 9.-a.nthry1metﬁoxy; or a lower
alkoxy group substituted with one to three ary! groups wherein said aryl group |
is substituted with substituents selected from lower alkyl, lower alkoxy, nitro,
halogen or cyano group such as 4-methy1benzylo§<y, 2,4,6-trimethylbenzyloxy,
3,4,5-trimethylbenzyloxy, 4-methoxybenzyloxy, 4-
methoxyphenyldiphenylmethoxy, 2-nitrobenzyloxy, 4-nitrobenzyloxy, 4-




~arylsulfonic acid salt such as benzenesul fonic acid salt or 27 MAY 2008
p-tol uenesul fonic acid salt, acetic acid salt, malic acid salt, fumaric
acid salt, succinic acid salt, citri¢? acid salt, ascorbic acid salt,
tartaric acid salt, oxalic acid salt or maleic acid salt; or an amno acid

salt such .as.glycine salt, lysine salt, algipnine salt, ornitine salt,
gl ut am c© 8f°&)%§éﬁ?xyor4'}éré’ﬂjﬁ1b?%@ﬂ%’8”é"‘s”’épf’gergﬁpoé‘yp?’éferred salt is a
hydr ohal egenbenzyddipHersainkttaxy Obig@rhitrdpbletdyiiatihoxs b biper@i@opr af erred salt

is a hydnohal ogenic acid salt or inorgani cl alt an st preferred :

salt is hYdrSoRPEF & %grgug’aﬁ'tlc%?s hg‘gog‘ﬁ fe@yi’c?‘g‘ygﬁ?‘?’?t%ﬁi%ﬁ?red salts of a

conpoundhdrexygroan; aoi“dintnqgaltyberionpt sgeh an2alkiabethyiet alansiabpropyh as

"~ sodium s “ [ sal ithiwmsalt: a L kal i ne,earth netal salt
such as -{éqa%%i %ﬁé g%l%ltp l{g?rlégrar%a edf %ﬁ@e‘# v ;S%gsgrlrte tg(?wztglklto Wgﬂ%kygéovg?rum num sal t,

~iron sal a&lkozy nrhelwken” sushpey phyalyt, 4-mildkéimsthbxypirengb Batttlosmhenylaor  ani ne
salt whi &hoiﬁ‘—gagﬂﬁﬁd. for exanple, an inorganic salt such as amonium salt

or an organic salt "such as t-octylam ne salt, dibenzylamne salt,

nor pholine salt, glucosam ne salt, phenylglycine alkyl ester salt,

et hyl enedi ami ngpsalit Caybe%gﬁxécgkg%%(&ipg &gl&ggﬁd?ﬁi}ga{vﬂgg Sabl. diethyl a.' ne

salt, triethylamne salt, Icyc yl am ne ) .
N, N - di b&FPAP Bidhasetieaminn souarith agmicist opioesicien shpcompgrbdai ne sal t,
di et hanohaphBenslidic gPhiPOZH aPhenaihyl @Bh?%a@gboasal perazine salt,

t et ramet hyl ammoni um salt or tri-s(hydroxynet hyl)am nonet hane salt. 2 7 MAY
2005 13 When the conpound of the present invention is allowed to stand in

cont ?ct wi t E t h@é@&@@;ﬁﬂk@&@ cohpdBYd BREAE B BiRlEErop iNaLas ﬁﬁﬁﬁicaz%hﬁﬁc h tT ﬁ it
to forma %(aﬂr te. The present inventiagn enconpasses such hydrates. e
conpound 26 ¥ te?odreé‘g@ﬁe’iWéHP]i‘%lﬁg%?a‘&s tPughas RehellieriG #ithsalt sol vat e.
The pr es@&ptrdchktehit dcid s&indopaissasic atdhsasalrridesiod\en td1€ Gofpauad of the
present inyvention has. asymetri.c carbons each asymmetric carbon is able
to have SuborrBrsAtEhoatl SRIBHS syl ok Bhguu iy Xbeth 980K i ous
stereoi senklr sl derglct lagymiknesitaidarid salt Buehpisesethtnesuifnid on _
encompasses 00! BshOdikl Male RISl 8ULBIBI S: AL HIESia gl g Or more of
themin any ratio. The processes for e prepar at1on of the synt hetic
i nt er nedieatleglfordaptid sairahchrisdegzoiestifenisraagtmit bnpgnticosswimic aisd t he
fol I owl Nt eaGkicQRiPSHIE Watic &a CutHuBarRPadR 3at! SR B dalt, citric

acid salt, ascorbic acid salt, tartaric acid salt, oxalic acid salt or maleic acid salt;

or an amino acid salt such as glycine salt, lysine salt, alginine salt, ornitine salt,

glutamic acid salt or aspartic acid salt. More preferred salt is a hydrohalogenic

acid salt or organic acid salt, still more preferred salt is a hydrohalogenic acid

salt or inorganic acid salt and most preferred salt is hydrochloric acid salt or

sulfuric acid salt.

Preferred salts of a compound having an acidic group include an alkali
metal salt such as socdium salt, potassium salf or lithium salt; an alkaline eafth -
metal salt such as calcium salt or magnesium salt; a metal salt such as
aluminum salt, iron salt, zinc salt, copper salt, nickel salt or cobalt salt; an
amine salt which includes, for example, an inorganic salt such as ammonium
salt or an organic salt such as t-octylamine salt, dibenzylamine salt, morpholine
salt, glucosamine salt, phenylglycine alkyl ester salt, ethylenediamine salt, N-
methylglucamine salt, guanidine salt, diethylamine salt, triethylamine salt,

- dicyclohexylamine salt, N,N-dibenzylethylenediamine salt, chloroprocaine salt,
procaine salt, diethanolamine salt, N-benzyl-phenethylamine salt, piperazine

salt, tetramethylammonium salt or tris(hydroxymethyl)aminomethane salt.
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HO OH Std HOOC +) OH ~/ RRN IVRLVI R VI RR RZ R2 RZ Step R"&%Z.Dﬁ

'St R4000 Step 5 RA00O0O N R3 CN 3 R3 Ni ONHR Il NO2 RL VIl NI-12 R1
VIl RR R2 Step ROO RI Step 7 RO Step 81 ~/ 3NI RNC ~~~NHH
""" ~NH /nCc IXp~1I1 0" [wherein R, R2, R3;, R4 and nCc are the sane

Teani ngs as 9iED, MOUEhoe:t Sk ﬁgsee%&m%u%neg 00535 [PLahlif, Pr epar ati on

of a conpound ess conprises reacting a conpound
of f or mgoatggtwWit thecdimpsphers, @Gnﬁbah@rbofatémrrmdﬂar aRy)attachitogt sooxyl i ¢ aci d
(V) _(pr ebghabhyardRNohydnat &ht ifvehREn R hucByfl catal yst. 2 7 MAY
2005, 14 Ther% r| S no I|m tati or(1e onntﬁl ggﬁecaltlg? gt tﬁsed in this process
provided that it can be used-in usual reactions as an acid catal yst.

Preferred aci dfhe édispdififl & tBE PedeB idehfon hly HRMPL&oaR: tREGani ¢ acid -
such as hydr ochl oric acid, hydrobromic acid, sulfuric acid, perchloric -

aci d-or RGN RFeSEINY IO FRgmPRRPS RPFE@IS as acetic acid, formic
acid, oxalic acid, nmethanesulfonic acid, p-toluenesulfonic acid,
canphorsul f oni haC| , trifl u(i) g cetic acid or .trifluoromet hanesul f oni ¢
aci d. -Preferred &8 "ATFERALA §5tOeI RS RET G QR e AV B RIHC CRTVDSpr ef erred
i s hydr OtEEh:thIslymrﬁmnd cafbcﬁulsfa]mammmda cdﬁhiguss:ﬁdtﬁ@ttR used TRe Step 1 is any
usual sol vent rM' anemgt SV 0 adverse . effec reaction. An acidic

sol vent Vﬂ‘ll ]%Gr‘.l S SdSty io(lfls st%rg?%img}lgfs %%?‘I uc% asymmetric carbons.

The present invention encompasses both individual stereoisomers and mixtures

of two or more of them in any ratio.

The processes for the preparation of the synthetic intermediates, salts -

and amides of the present invention comprise the following reaction scheme:

R* o ~ OH R?
Step 1 Step 2 4
3/©3 + HO’“YOH —> HOOC@ riooc
R N OH R® N
v R Y I \R1
R2
Step 3 Step 4 ' R00C
LL—D> RaOOC'\Ji:I\ P R"OOC’T@:\ Steps ﬁ\
Rr? N 3
R
, NOz R Hy o owm M F<1

2
Step 6 R4000/j@§ Step 7 R4OOC Step8 .
(1)
_ NH nO

C

[wherein R1, R?, R3, R* and nOc are thé same meanings as given above]. '

Step 1

Step 1 is a process for the preparation of a compound of formula (i), which
process comprises reacting a compound of formula (IV) {such as the compound
of formula (2)) with glyoxylic acid (V) {preferably monchydrate) in the presence of

an acid catalyst.




“used in Step 1 as a solvent. Preferred as solvent is acetic aci d, 27 smhy 2005

~acts as an acid catalyst, or water. 4The reaction tenperature of Step 1 is

bet ween 0C and 110C and preferably between 60C and 70C. The reaction tinme
of Step 1 depends mainly on the reaction tenperature, starting materials,
acid catalyst and solvent used in this reaction and usually is in the
range of 1 hour to 2 days, preferably from-3 hours to 1 day. After the
reaction of StEreis ppdmiediopey ©emssherialyst Rendiinl thig piocesspissidelsol at ed

from t heiHa@ &CdanOpe Hhed M@l r&RB¥AaE bt QRACIPEQSHIUT GreEREdSXRIEP! €, the
desired conpound can be obtained by addition of a suitable anmount of water

to the PehtdepRréasiadirddsor eHmPS: pr drqrprniseeidasifras ydseslyarief t he

cryst al SacidN@ydrBhRME tactd) ea1r0AL Ak JecBbric ddid BEEESSHRAOYic &1 lcsahat ed and
purified by . conyventional techniques such as recrystallization,

r epr eci pPEAPICHFIOPUPE 8% atfticercidAEpicack. eaaly pyidudsthanspulionic psish at i on and
puri fi capitoentsilideriOigantnpleasRsHid scid EkaTrescedit aRiddgedur es nment i oned
‘above inélfrde ad orpti%. col upn chrci)mat Qgra using a statiopary phase
such as HHYEgmGEIaresr{tRIRAGr Frefrorg &t pot TdS 8P IMAGARSI AT 87¢i ca gel ;
partiti omosoptefierrahisciirodilaphycid usisnffufic sy het i ¢ adsor bent such as
Sephadex: LH-20 (a product of Pharnmacia Co., Ltd.), Anberlite XAD- 11 (a

product of Rohm & Haas Co., Ltd) or Diaion HP- 20 (a product of Mtsubi shi
Chem.cal Cor pofh¢ sdmgnt ussd-ie)dté@hge any hsoaeiobgna pihych oy nabdesrde r ever sed

phase |i ggi aphRy .usj: Il or_al kvl at silli gel (high
perfor na%fgéé:q |°?‘2‘5 ?g@%ﬁ%%% 1:) ogalrégiﬁ 39)01?%Atm‘ﬁglf %%?Jg’ﬁs; §§§c1 wl\ﬁﬁ%/gﬁ)toqfncq% or a
sui t abl euseshisi Pepi loms afsolviets e Poefoved ars esiveninid achic dadi wbithcotpesind can  be

i sol at ed andi P ted- A&l uting with appropriate solvent fromthe col um
used. In the case'that it is necessary to separate isoners, each of the

i soners can be separated at an appropriate stage such as the end of each

step nenti onegnaboygioAltehBer LR Gistdp §6SbLeeSlRre MYy ParEQE ng the
suitable separation/purification procedure nmentioned above or the

conbi nat Pesieralhbr egeen 8PEpand &P 2 is a process for the preparation of a
conpound of forrmula (VI), which process conprises a reductive renoval
reaction for the hydroxyl group of a conpound of formul-a (1) and, if
necessary, ‘a prBfé&eaqtiss tiraget S@-—w bflepanesannipdiyn the reaction temperature,

starting materials, acid catalyst and solvent used in this reaction and usually is

in the range of 1 hour to 2 days, preferably from 3 hours to 1 day.

After the reaction of Step 1, the desired compound of formula {I) can be
isolated from the reaction mixture by conventional procedure. For example, the
desired compound can be obtained by .addition of a suitable amount of water to
the reaction mixture to form a precipitate and filtration of the ci‘ystals. The

- product thus obtained can, if necessary, be isolated and purified bjr

' cdnventionél techniques such as reéxystallization, reprecipitation or procedures
that are usually used for the isolation and purification of the organic
compounds. Exambles of procedures mentioned above include adsorption
column chromatography using a stationary phése such as silica gel; alumina or

- florisil composed of mégnesium—silica gel; partitidn column chromatography
using a synthetic adsorbent such as Sephadex LH-20 (a product of Pharmacia
Co., Ltd.), Amberlite XAD-I 1 (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 performancé liquid chromatography is preferred);.



group of conpound of formula (I). The main process of Step 2 can HET MAY 2005
acconpl i shed in usual manner by conventional reductive reaction of the

hydr oxyl group. A preferred node of the reaction is: (1) catalytic

hydr ogenati on of the hydroxyl group of a corrpound of for rrul a(l) ina

sol vent f £ f formula (1)
by phosﬁ%%ﬁ%ﬁlggﬁgﬂ 108 Ofgﬁ%e%géﬁg&% gl{ge% ﬁeafgoqﬁgg fgl mtation on
t he sol VightsoladeHand P’slﬁéefﬂ éﬁ@mtmg ith appmpr@eqjsolvmﬁtfrqm tlhtasolnmradver se

ef fect oggdghe reaction and that it dissolves the starting materials at

| east to sonme extent. Suitable solvents include an al cohol such as

net hanol , et hanol, n-propanol, isopropanol, n-butanol, isobutanol,
t-butanol, i S@@ﬂl‘%'(ﬁk@ e lis 1s%e@fe§§éﬁ-ﬁ&?@p§é§&k uscghé{'%eéé_dﬂ of@6L AdHers '
cyclohexano or methyl - cellosolve or an organic acid such as acetic aci d.

“Most  sui §Hb "es%‘?r%‘iﬁfi\?éﬁfl RPTORNAS e Sch @sttPe eadiof caghstgRdi ti on when an

al cohol ingntiseel htsoviehir shé €A€ bF a@eaise@staptbw&mnamg:@lm&t@meof formula (V)
ing to.sald al cohal obt ai ned (for

‘havi ng the R4 COl.res

exanpl e, A RRRSE i BE §IULe PRSI Pamvoan‘elv%m%éwﬁ@f an et hyl
group as the R4 group is. obt a| ned and when nethanol is used, a conpound of
formula (V) h \éinig a nethyl group as the R4 group is obtai ned). The '
reduction cat agtygr used in the reaction (1) includes palladiumon
charcoal , pl at Prepf ispg mtocesmfoo thepapecalon ¢ Iaactdrmpumrdxdfdam@lal (vadi um

hydr oxi d I Rl LY, f \A a n,charcoal . .2 1 MAY
2%05 16‘%?}1(%% 'S ncgpr}pﬁ'%%g g‘?{g g‘ﬁ‘%‘% 1"t% %%l réaggtﬁorne Oﬁgg%jﬁydmﬁ P‘é%@{ ion (1)
and it i3 compgungpf faymue (I} andafl o«&ce&sam &@rtatmmeapesn ofTthe qeelatyil on

| .terrperat%{) Cpqifcb oﬁﬁa%tfkoqﬁnﬁanlsm%%m%}oge 0@%@6{39%”5\16%@(1 preferably

bet ween and C. The reaction tine react depends nminly
on the raeriiished dnpepaltppenerdiyponivertionsl sedugdtive reaggigotdf e cat al yst and

sol vent us@&xil bﬁ?s A HEACIrE@ ARG T USAlak¥oh &:1 N the range of 2 hours to 10
hour s, preferaﬁ rom3 . hours to 6 hours. There is.no limtation on the

sol vent used it he FRaRErddromenation piidg hydrem! Browpad aneprapprardsel ef f ect on

- the reactdramia(ifid Hablvédt gH ssol ves the starting materials at |east to sone
extent. Suitablge solvents inglu rgani c. aci d
. 12? EE‘luctslon o? the yd?‘oxy? oup of a compound of formula (I) by

phosphorous acid and an alkali metal iodide.

There is no limitation on the solvent used in fhe reaction (1) provided
that it has no adverse effect on the reaction and that it dissolves the starting
materials at least to some extent. Suitable solvents include an aleohol such as
methanol, ethanol, n-propanol, isopropanol, n—butanol,‘_isobutanol, t-butanol,
isoamylaleohol, diethyleneglycol, glycerin, octanol, cyclohexanol, or methyi
cello_solvé or an organic acid such as acetic acid. Most suitable as solvent is

ethanol or acetic acid.

In addition when an alcohol is used in this reaction as a solvent, a
- compound of formula (VI) having the R* group corresponding to said alcohol is
obtained (for example, when ethanol is used, a comi)ound of formula (VI) having
an ethyl group as the R4 group is obtained and when methanol i is used, a |

compound of formula I\ havmg a methyl group as the R 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.




such as acetic acid, formc acid, oxalic acid, nmethanesulfonic ach,M$V2m5
“tol uenesul fonic aC|d canphorsulfonlc acid, trifluoroacetic acid or
trifluoromethanesul fonic acid and a More suitable solvent is acetic acid.
The alkali netal iodide used in the reaction preferably is potassiumiodide
or sodiumiodide and nore preferably is potassiumiodide. The reaction
tenperature of the reaction is between 80C and 200C and preferably between
- 90C and 180C. Thxee lisaa@tihmrmtibhm the peedsiréerabed in O rehatidre@ghant isenper at ur e,

startin [ toused in this reaction and usually is in the
range o?u?ﬂﬁ%gﬁtﬁ% gupéﬁppre ge%ﬁy 1.5 hours to 6 hours. In Step 2

~‘the protection of the carboxyl group, which is an optional process, can be

aceonpl i shed by TRLOGG) I BRE AR o MENOM) 1, TN BRESSS et hod 1 can

be acconplish reacti t he npound of
formul a mdﬁrqfwahlysbzﬂtwefmww g 8Pt sence of a base at a tenperature in
the range of -20C to 120C (preferably fromOCto 80C) for a reaction tine
in the range of 0.5 hours to 10 hours. 2 7 MAY 2005 17 In the formula

R4- X, R4 has t'Hee wn‘éomréamquhaseagitiwarﬂ)aiﬁwadsawdnlemélprresast'mns a | eaving

group asteﬂ’lﬂwgﬂd%@ pﬁb.lltlrfg rflst%!r%lrecﬂ{ ?'BH ca a]g st%%.n%%fhﬁeht %se@% % n atom such
as chlorine, bromne or 1 odine; ower anesul fonyl oxy group such as
met hanesifiertiony rad ysyplivisiaribs upnemsfl HhgursaoH& knyanopictwebly from 3

al kanesuhforub B Nosoup such as trifl uoronet hanesul fonyl oxy or

pent af | uor oet hanesul f onyl oxy; an aryl sul fonyl oxy group such as
benzensul f onyl oxy, p-toluenesulfonyl oxy or p- nltrobenzenesulfonyloxy. R4- X

i ncl udes, for EXSERS Qo haﬂte@iohphaiﬂecso%ﬁt QXYATR] reB@t!;dlﬁ{%)?
racetoxynﬁgh chl ori . de, aloylox nmet hyl brom de or piva oyloxynethyl
chloride! BW%FOBPW%&? £59% SRPe X§AatRD 2k fhph Y digRofyegdhe starting

et hoxy cambenydloxy rasiind scedd efbgie, su&am@@@mﬁmhlammla@m@aﬁi&ydm&hl oride, 1-

(ethoxycar onyl o yl _chlorjde or 1- r.ban et hyl i odi de;
pht hal i di'y q“ %F‘?%}anc%‘y (CBIS 3y 05316%"1‘1 ’?e&%é&%&?f“ﬁgﬁ’% ﬁet hyl hali de.
There i stqimeriasnifbxalmmm @Bmtpherfﬁﬂﬂomej‘ﬁcﬂw:eﬂubfbawbtﬁdﬂaddbrpl‘ ovided that it
has no ag"Yfﬁ{(ﬁ'gll'rg 8?‘1%%111?&11& ledr%en:rﬁt:l Im%g% Ig‘lpxq%l?le solv nt 1dsla%gtci)<|; Y&a the starting

mat eri al s SOMEe €x & "8V et et lide an al i phatic
hydr ocar bon

The alkali metal iodide used in the reaction prefefably is .potassiurn

iodide or sodium iodide and more preferably is potassium iodide,

The reaction temperature of the reaction is between 80°C and 200°C

and preferably between 90°C and 180°C.

' ‘The reaction time depends mainly on the reaction temperature, starting
" materials 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 protectibn of the carboxyl group, which is an optional

| process, can be accomplished by method 1 to method 6.

Method 1

The process in Method 1 can be éccomplished by reaction of the
carboxyl group with a compound of formula R%X in a solvent in the presénce 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.



such as hexane or heptane; an aromatic hydrocarbon such as benzen3f7F@WJ3%e
“or xylene; a hal ogenated hydrocarbon iUCh as net hyl ene chl ori de,
‘chloroform carbon tetrachl ori de, dt hl or oet hane, chl or obenzene or

di chl orobenzene; an ether such as diethyl ether, diisopropyl ether,

t etrahydrof uran, dioxane, dinethoxyethane or dl(ethylene glycol)dlnethyl
ether; a ketone. such as acetone, nethyl ethyl ketone, nethyl i sobutyl

~ ket one, isophokhote fgrmnlfdﬁ%l‘iel}l‘ah@mﬁle samaqinerhing sugrerasbavechmhixt ril e or

i sobut yr nirtLdrh €5 10 B 0h 38 as#& e%ﬁnlﬁ@{e@ﬁﬂ] ErcRJI_p, t%' MELOy] for mam de,

N, N- di met hyl acet oam de, ™ N- het h rro afIH’yrrolldlnone or
hexanet h?fﬂ%ﬁ%% pHBR Fuch pp ghiodae, Wlee jos iavénd;iantowar ﬁ-kbqanmlfdmeldmse used |b In
Met hod 1 Vs d Rathantsi (STa R A BRY) se.. Suitable
bases i. n% geélgﬁd? norglgﬁlsé g]glgleo% dﬂ%r exegu WLS %g%e%r@tv%? car bonat e
such as &6aPaH oyl &awp E%%%%Fmﬁoreﬁﬁﬁmﬁ‘élf%?ﬂqﬁﬂ% um car bonat e; an

al kal i n’@é@ﬂaﬂﬁyﬂfeﬁ&ﬁﬁ@aﬁ&ﬁﬂéﬁy@aﬁ%ﬂsﬁﬁonﬁ&gﬂ H#BupxdeQggncar bonate, potassi um
hydrogen ar bon i thj drogencarbgnate; an al kali netal hydride
such as F‘E‘%‘?Pﬁ}a’r\twg?’fydé tOEG&FE}ﬁﬁ( Y ide- BWO&G{%%@FHWW de; an alkali
met al hydroxi de such as sodi gm hydr oxi de, pot ass:c :Jm hydr oxi dﬁ’ bari gm

hydr oxi de or xi de uor.i de such as sodi um
f?'/uori de or po}Q g'?s?iﬁ%d%ﬁﬁf F’&aéhp]%naﬁlakﬁﬁ ticaey WW%%?ESTS sheR & al koxi de
such as socdbwymetbyhddodds, pstaimy]m)e;hé’thjﬂl memlmbﬁpﬁmmgxmbﬂ@m ldE I ‘pot a;ss: um
et hoxi de S e li t-hi um et hoxi de; an al kali neta

nioplid gio%r B%Qari)g gﬁ%aﬁ@g&a;h

mer capti ae such as s 853Fh§8d| um ethyl nercaptide; an
organi ¢ bmywbhnﬂsmmﬂhglﬂmd@his)dﬁmpqutmb@hmpmﬁ@d c}éltohﬂbm-yl amdne
dii sopro a [l pyr| i ne,
4- pyr Irool i di no [b?‘y’eg“?@é |O(r£1)£i% X ﬁ‘lﬂf‘&"ﬁb"ﬁ%‘l‘%%g{%%?b"dﬁu di ne, 2, 6-

di (tert- Bb‘ﬂ}ﬁlyﬂ/ Wﬂﬁy? By richie- Oléﬂjilﬁoqilpn@lenﬁ -Nrdéethgt halideni | i ne, N N-
diethylaniline, 1,5-diazabicyclo[4.3.0]non-5- ene or 1,4-diazabicyclo
[2.2.21 octane__ (DABCO or 1, 8-diazabicyclo[5.4.0]undec-7-en (DBU); or an
or ganonet al | i c TH&EdS neJinpitationen e WIY“-IWWF IHFMﬂ Hiprevgebhyt itani de or

lithium bias (tabrdd%ﬁs@)éki‘éd:ﬂdﬂ ﬂk@%ﬂ&mnﬁﬁiﬁ@ﬂ@df@ﬁv&f Qe Melpad 2 can be
acconpl.i sh reaction of the conpound havi ng t he car boxyl group with a

" conmpound Bfeafsb L BeT Sﬁﬁe}eé’ﬂln"eﬂﬁs ipgludenn gi ven
above] usutlgaa heeard brnlgep’t@@@ einf arothatic hydrocarbon‘such as benzene, toluene

or xylene; a halogenated hydrocarbon such as methylene chloride, chloroform,
carbon tetrachloride, dichloroethane, chlorobenzene dr dichlorcbenzene; an
ether such as diethyl ether, diisopropyl ether, tetrahydrofuran, dioxane,
dimethoxyethane or di(ethylene glycol)dimethyl ether; a ketone such as acetone,
methyl ethyl ketone, methyl isobutyl ketone, isophorone or cyclohexanone; a
.nitr-ile such as acetonitrile or isobutyronitrile; or an amide such as formamide_, ,
'N,Nfdilnemylformamide, N,N-dimethylacetoamide, N-methyl-2-pyrrolidone, N-

_ memjlpyrrolidinone' or hexamethylphosphoric triamide. -

There is no limitation on the base used in Method 1 proviﬁed thatitcan
- be used in usual manner as a base. Suitable bases include an indrganic base,

for example, an alkali metal carbonate such as sodium carbonate, potassium
carbonate or lithium carbonate; an alkali metal 'hydrogencarbonate such as

. sodium hydrogencarbonate, pdtass_ium hydrogencarbonate or lithium
hydrogencarbonate; an alkali metal hydride such as lithium hydride, sodium
hydride or potassium hydride; an alkali metal hydroxide such as sodium

o .hydroxide, potassium hydroxide, barium hydroxide or 1ithium hydroxide; an

alkali metal fluoride such as sodium fluoride or potassium ﬂuoride;ran alkali




a solvent in the presence or absence of a base. The coupling reaggﬂt*"‘ﬁﬁgggﬂ5
“in Method 2 is: (i) a conbination of %n ester of phosphoric acid such as

di et hyl phosphoryl cyani de, diphenylph sphoryl azide or diethyl
cyanophosphonate and a base as described below, (ii) a carbodiimde such as

1, 3-dicy | diq.sopropyl od||n1de or

1-ethyl - %‘ ?%%?Jx?ﬁgf’%nésn@o%ﬁ%%y %t%lgmge’dl I m’% tﬁa T WA Pon of the

- carbodi i meteoxidey gmtastire etindide, pasesias tesbnidxide dnellitbmmanetbomtienatl on of

t he car bgdi QQ%

N- hydr ox%ﬁ%:%glh%ﬁ?n&%}e%?c ﬁ%&%ﬂ%esﬁézagﬁnlbaz tﬁ%%oeggﬁ E &?osi’g nor bor nen-

2, 3- di cafthoknercantidgian qrgam@cmﬁf: sach en Nomealyémgmﬂomde, tgigthylamine,
2, 2" - di pytitheylantdhs, Lﬁliéoﬁﬁ)p%fethﬁagunéj 'd‘?&%ﬂ%ﬁﬁ gjxey llﬂqgfeﬁwlf) Eglq gfad a
phosphlne such as triphenyl phosphi ne or tr| i'n ?IV) a

car bonat BYRYER %1§’W°Ndu1ﬂ’i’¥’ﬂ‘é’@ienf’1ﬁ%r}q 40@‘(‘561’@F€W15§FH@ Ryyidinsy 2.6 car bonat e or

S, S - bi sgilrephpaitih)= 4&&@1@%&5&@&1& NINQGERBOAMiBre, (Y N-@ phosphonic
chl ori de ,suc ? Nf &% 0X0- 3- oxazolldlnyl)phosphlnlc chloride; (vi)
an oxal afEtS{enlige NoIambLY GI‘Pi["h?rﬁ -Sepg1 %5t et -digzRPICY el e Rigctancde

oxal at e, (IMBEOpbs{ S—dlaﬁdaﬁcfyms 2, (ﬂuﬁﬁ&ﬁ?-@ﬁ){Dmy&)aﬁ%aﬂgﬁhﬁmeﬂaﬂk base

bi s(benzotrl az%m)h% f]i bi s(6-chl oro zotr| azol yl )oxal ate or

1,1 - bi sT8D g5 mt“? 1“?‘1?6?%?&15’1“?'}9? fe P?‘i azol yl Yoxal ate; (vii) a
conbi nat bisfiriofethileitdpasidhi ne gi ven above and an ester of azodi car boxylic
.acid such as diethyl azodi carboxylate or 1,1'- (azodicarbonyl)di pi peridine
or an azodi carboxyam de; a conbi nation of the phosphine given above and a
base as descri Methd®Pow; - (vi [ i) an N-1ower

al kyl -5-arylis '

et hyl - 5- phenyl ?iégégédgg -su %élg)faeg&i(}“@%hedd) Hé %trloonacr)yﬁh di sel eni de such
as di-2- pympeynd@ﬁg@géhi: G@?bOXJE’b@TOE\n vatyd setpowyd of formepdd R#©HKBuUch as

p- ni t r obgpzeRgsKe BQ@VH& Seﬁ’lﬁé ﬁ%ghfn(ég as @leh boss Nl Jic!)l?ﬁﬁﬁ{g Al Eé(rjltm{r idi ni um

hal i de such as 2-chloro-I- nmethyl"pyridinium:i OCI
a solvent in the presence or absence of a base.

The coupling reagent used in Method 2 is:

(i) a combination of an ester of phosphoric acid such as
diethylphosphoryl cyanide, diphenylphosphoryl azide or diethyl
cyanophosphonate and a base as described below;

(i) a carbodiimide such as. 1,3-dicyélohexylcarbodiimide, 1,3-
diisopro_pylcai‘bodiimide or 1-ethyl-3-(3-dimethylaminopropyljcarbodiimide; a
combinaﬁo_n of the carbt_ndiimide given above and a base as déscribed below; a
combination of the carbodiimide giveﬁ_above and an N-hydroxy compound such

.. as N-hydroxysuccinimide, l-hydrbxybenzotriazole or N—hy(.irt)xy-S-norbornen—'
2, 3 dicarboximide; _ _
(iii) a combination of a d1su1ﬁde such as 2,2’-dipyridyl disulfide or
- 2,27 d1benzoth1az01y1 disulfide and a phosphme such as trlphenylphosphme or
tr1butylphosph1ne o 7

(iv) a cal__—bonate such as N,N_?—disuccinimidyl'carbonate, di-2-pyridyl
c_arbonate.or 8,S™-bis(1-phenyl-1H-tetrazol-5-yl) dithiocarbonate;

(v} aphosphonic chloride such as N,N-bis(2-oxo-3-
oxazolidinyl}jphosphinic chloride;

{vi) an oxalate such as N,N’-disuccinimidyl oxalate, N,N’-
diphthalimide oxalate, N,N’—bis{S-norbornean,Sadicarbozdmidyl)oxalate, 1,1
bis(benzotriazolyljoxalate, 1,1°-bis(6-chlorobenzotriazolyljoxalate or 1,1°-bis(6-



(xii) an inidazole such as 1,1 -oxalyldiimdazole or N, N - 27 way 200

carbonyl di i m dazole; (xiii) a 3-1 owe{ al kyl - 2- hal o- benzot hi zol i um
“fluoroborate such as 3- ethyl-2-chl orobenzot hi azolium fluoroborate; (xiv) a
3-1 ower al kyl -benzot hi azol - 2- sel one such as 3- nethyl benzot hi azol - 2- sel one;
(xv) ap ﬁﬁR - i.chl orophosphate ‘or an ester of
pol yphostg at 25’1&1%1(1\?}13%%@%??%2@%%%?1 i socyanate such as chl orosulfonyl.
i socyanate; (&wii) acirabipsiibamé teaphosphine gimet Aydvsidnd archéter plle or
triethyl 8idaydarb&RAiR bfBsu ol dikdn FE&{T% I Pakd f; .| ower al kanesul f onyl

s 3 1 yll gﬁ or i eggﬁ}é&g 08

hal i de such_as et hanesul fon C ) ase as described bel ow,

(xi x) N, ®ezegdicaybopgliqininendire ol 4oy azodidashowmmddiacaehinationiel disch as

NN N, l\ﬁsh&@thvi@e%;e&wbwaeﬁ);%@ga didemelhaiiude. Preferred as coupling
reagent is a carbodiimde, a combination of a_'phosphine and an ester of
azodi car boxy! i ¥ilici cPdN-lgwenslsyl-eapbsoyamliven-3-raiionate suelyas N t at i on -on

t he sol vetlyl-Bs@EnyRsdlilagn 2 Ruagvhgded that it has no adverse effect on.the
reaction and that it di,ssolves the starting nmaterials_ at |east to sone
extent. Sui tab{‘]’g soI%gmeéerf’ﬁ’@’i?lﬁl&?&?%‘fiea?‘fcﬁ‘h’ﬁ@@WH@M?@%‘Hde%uch as hexane
or heptane; an(ar onein arshydf@gatdenlise shictass paniaebéenzehodilngl or xylene; .a
hal ogenaé_ea(ltlZ Hggr ocar bon such as nethylene chloride, chloroform carbon
tetrachl ori d€““di chl or oet hane, chl orobenzene or dichl orobenzene; an ester.
such as ethyl Gdr nate2-leilmil-loaeebidytpyrigimipy haliddt sitoh, asiRHeliloradet at e or

di et hyl - £ 0,.carbonate, an ether such as diethyl ether,

dii sopr_o%/ethe é%?%%%?dé%gdrof uran, dioxane, dinethoxyethane or ,

di (et hyl ene gl {xibl ) dimanlviazoletsugh jasd , hiaxaiilldirsideholaor Naldet oni tril e or

i sobutyr Q%ibtohﬂrﬂd‘ﬁini&’éz a am de such as formani de, N, N dinmethyl forman de,

N, N-di net hyl acet oam de, N-met hyl - 2-pyrrol i done, N nethyl pyrrolidinone or
hexanet hyl phosp#idr i catricgst alkyl-EHele benzatbizpiwintfhtarebprete surd a8e used in
‘Method 2epHy2vl d86-ohBadothiaz68n Rer4siebel N Usual manner as a base. Suitable
bases include an organic base _such as N nethyl norpholine, triethylanine,

tributyl ani ne, ®Wi i sBprOPyT atudbaprataiazeli TyelpbnaRsh asbne,
N- et hy| piiRyibehadehiapylid-gibhe; 4- |

(%v) a phosphate such as phenyl dichlorqphosphate or an ester of

polyphosphate; _
(xvi) a halosulfonyl isocyanate such as chlorosulfonyl isocyanate;
{xvii)  a halosilane such as trimethylsilyl chloride or triethylsilyl
chloride; ' '
(xviil) a combination of a lower alkanesulfonyl halide such as
methanesulfonyl chioride and a base as described below;
| (xix) - N,N,N’,N’-tetra-lower alkyl-haloformamidium chloride such as .
N,N,N’,N"-tetra-methylchloroformamidium chloride.

. Preferred as coupling reagent is a carbodiimide, a combination of a -

phosphine and an ester of azodicarboxylic acid or an azodicarboxyamide. '

There is no limitation on the solvent used in Method 2 provided that it -
 has no adverse effect on the reaction and that it dissolvés the starting materials
- at least to some extent. Suitable solvents include .a.n aliphatic hydroéarbon
such as hexane or heptane; an aromatic hydrocarbon such as benzene, ti_)luene ‘
or xylene; a halogenated hydrocarbon such as methylene chloride, chloroform,
.. carbon tetrachloride, dichloroethane, chiorobenzene or dichlorobenzene; an

ester such as ethyl formate, ethyl acetate, propyl acetate, butyl acetate or diethyl




~pyrrolidinopyridine, picoline,"4-(N, Ndinmethylam no)pyridine, 27 MAY s
' 2,6-di(tert-butyl)- 4-nethylpyri d| ne, qui noline, N, N-dinethylaniline or

N, N-di ethylaniline. In Method 2, A al ytic anount of

4- (N, N-di et hyl am no) pyri di ne or 4- pyrrolidinopyridine can be used in

conmbi nat i.t.h_anet b t cou I | I ea dehydrati ng
agent su%a%BOH\Atg’_ arrI?)l &ep%{wh glggl@eéhﬁ tﬂe ateFHary” Q%%g?ﬁygéﬁ?ffl "hch as
berizy| t rdiexdnd, semothionyatbwhopr dléetbylene glylcalﬂmngeltlammmruamdnﬂ@smdeas a crown

et her. S%tﬁﬁtrﬂg Q? F%ﬁaﬁﬂ;@@n 016an§5n 33 Sﬁél'?‘gg!for}%agxgg N ‘ﬂlf aci d such as

3, 4-di hydro-2H pyri one can e used in order to
conduct {imethgfrmegHdefN.dcdimathylacethamideabtinethyl-8rperdidene, Ns bet ween -20C

and 80C RRthyBset QI oRLURRRAGH A0MoFOQMLLERPer at ure. The reaction time

depends mainly on .the reaction tenperature, starting materials, reagents
and solvent used in this reaction and usually is in the range of 10

mnutes to 3 dayse iPheligfiakion &pt}f@ﬂﬂéﬁ%%e&% ﬂde@?dﬁ 2 F‘?&\h@&l habtded 3 is a

process for tcg re aration of a conmpound havi ng al kyl ‘group as a
~ protecti YOI W?élf@é@ﬁ&&ﬂ%r%ﬁﬁa ?P@S%@&B@@' atrepeic keseonpl i shed by
~ react i onswdh & Naip@yhtodphviing tBieaaidame! uw&yméh an alcohol in a

sol vent |n t he aci d catal yst a terrperature in the range
of OC to ﬂ%@?ﬁ?@?@ﬁﬂ?ﬁ?@%’qe@]@ﬁw %{[) ‘aﬁ‘?f"idH?“F PYigientt he range  of
10 m nut peroladiddpshilins p(l@ﬂmfeeﬂaﬁll\y»dﬂrﬁetﬁy]@uhﬁﬂpyﬂdﬂﬁ b @udligert- EJ&@ e is no
limtati ol ven 3 prqvided.t it 2 MAY 20115
21 has n%r}ne&plglt ¥gldl 1’88 Ocljlﬁe’{elﬁé\f (Elezl\a@{iggﬂm&ﬁc?r?%gt(ﬁﬁwg’r“él&ﬂ ves the starting

materials at |least to sone extent. Suitable solvents include the sane

oo naoed 2 el @0 aRal Bl 036 1Ry B B RPORbSLONAr %R PO such

as hexane or heptane, 'an aronati c rocatbon s ene, tol uene or
xyl ene; ayrﬁalptbgemtctue Cmbﬁel@afﬁ b@nombmhtlaswrétmthneb@d ofn tkez chl or of orm

car bon t@édﬁﬁ@z@éé%aet% x%%&é&ﬂ?‘émck??é EQBEN e M. g# Lopbenzene; an

et her such as dieth er, tetrahy ur arr, di oxane,.

iS50
di met hox§@raiemoialt w%%%r@ﬁ%rlgwga@r}lenw Rblorideler: a ket one such as
acet one, ter&ﬁdwjdaﬁﬁﬁbﬂmﬂﬁeém&%e ar@bmsleﬂuéosm&yels diﬁ&%els LRRRNEr on

‘ rcycl ohexanone; a nitrile such acetonitrile or i sobuh%quonl tri or an
am de subAPEESAEERRA 2T SRehas 8##7@#15(9}”? SFPRIFAPEL 2 NI ET: ﬁy?reﬁc@trbam de,
N- et hy| b2 upyd frobidd® 8@ co¥uct the reaction effectively.

The reaction temperature is between -20°C and 80°C and preferably

between 0°C and room temperature..

The reaction time depends mainly on the reaction temperature, starting
- materials, reagents and solvent used in this reaction and usually is in the range

- of 10 minutes to 3 days, preferably 30 minutes to 1 day.

Method 3
Method 3 is é process for the preparation of a compound having a lower '
alkyl group as a protective group of the ‘carboxyi group. The proces.'s can be
- accomplished by reaction of a compound having é carbo';iyl 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 Iimitation on the solvent used in Method 3 provided that it




net hyl pyrrolidinone or hexanet hyl phosphoric trianide. Mre suitabl & TMAY 2005
“solvent is the sane al cohol used as a reagent of this reaction. There is no
‘linmitation on the acid catal yst usedin Method 3 provided that it can.be
used in usual manner as an acid catalyst. Suitable acid catalysts include
a Br~nst.ed aci for.exanple, an inorgani¢c acid such as.hydrogen chloride,
hydr obr oM % ?‘Efses?ﬁetcﬁﬂqg{j‘ééﬁfa&?oﬁép@%?‘BF freisgovgs she pod Bﬁt%fagﬁi.d; or an
or gani ¢ @tdeabtsochmasxaaet | Suiadild solventgiiaclade the Sxaté akoR6l wkedr@tshanesul f oni ¢
acid, p -t ql yenesul f.oni ¢_aci i fluoroacetic acid or )

trifl uo%%%%‘%rﬁéﬁggﬁlr% TR aﬁcaui"‘éf?‘a%"ﬁ‘ FOSOPS Cucar‘f‘aléegm%%ﬁe?ﬁnghl ori de,

bor on t raf hxeapdtgehoirotaobon suth iabbenkale;, tdnemnonaxilehs aileegexatwinge r esi n.
“More suitahle, 85,36k i j i C id t suitable is
hydr ogen _}ﬁﬂ)or ?’?i% ETﬁgggr}%{aﬁ%ﬁe ﬁ?é)éﬁ?h&ﬂg{ ﬁog ’ézag@nate%e%glgl{e{)%%ei s net hanol ,

et hanol , dichlompihate, shidslbenrohe ondichidolcphae;mroetbes sich Metistayi4 can be -
acconpl i hed d?i)éépl(ob%/l {tgglqké@%ﬂilmﬂuﬁ%mem, Gﬁxb@lg,é%tﬁ%@%y' group with a

hal ogenati ng reagen r exanpl e phosphorus pentachl oride, thionyl
ythy
st

chl ori ded sRaEYroldimstvd efheat a ketosgparchtgrasewner ooty efpékatonee for a

react i ONmbtHR idoBulyl et drRNBSpRbrodl HHUbESdPne; NAHkE Lndiye an acid |
halide, or by (ii) reaction of a conpound having a carboxyl group with an
ester  oRCEEMIEIEPH AP BEEN il ehag Snpde Byt apfursTeidmad-or et hyl '
chl or of odiffedtRylfdinicftide N 85 SRR AhcABaR BN MehBFL-SHEdiRSe NI et hyl anine t o
gi ve an ac'mq anhydr.i de, ﬁwq ge{ rea,cti,on,‘?f ?v?id acid halide or acid
anhydr i dB IR TEH AR BHY) by yipaesehgricyiemide, Mare shitglleds pot assi um
tert - but solvede i$ sheisang aicohalnidedelsta salgyeddf tREMYAOAL 22 in the presence of
‘a base (for exanple triethylamne) at -10C to 150C - (preferably room

~tenperature) for 10 minutes to 15 hours (preferably 30 minutes to 10
hours). There Tlgemas hp haditatioorprothet dvdd satalyen ises edMethodled hodidkdpr ovi ded

that Tt oDas 00 BONELPR S Gl L% SACLLARANAdilde Lhigdhagplyes the
starting materials "at 1eas 0 some extent. Sui'tabl'e solventsinclude an

- aromat i cinelleoe Brdysited scidhfoasxdeniee pe intrghuieneidsuctyhsehpdrogerthal ogenat ed
hydr ocar peRgUGH,@Sbrofk BYE BEIRGHE Qlih0GeRh1El D5 P50 B3t ppuch as

et hyl acet ate ’g_}gr pr orﬁﬁ acetat e; an é§ er o5 ucahcugé é%ﬁpﬁgflg&c%rof

" t et r ahy dP®PEgame agifragh@sgeetic acid, formic acid, oxalic acid, methanesulfonic

acid, para-toluenesulfonic acid, trifluoroacetic acid or trifluoromethanesulfonic

acid; a Lewis acid such as boron trichloride, boron trifluoride or boron

. tribromide; or an acidic ion-exchange resin. More suitable as acid catalyst is

an inorganic acid and most suitable is hydrogen chloride.

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

propancl or butanol.

Methed 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 tinie in the
range of 30 minutes to 5 hours to give an acid halide, or by 7
(ii) reaction of a compbund 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 reactibn 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



- di met hoxyethane; or a nitrile such as acetonitrile. Method 5 The2pt mee2808i n
Method 5 can be acconplished by reaction of a conpound having a carboxyl
group with a di azoal kane such as di azonet hane or di azoethane (a sol ution
of diazoal kane in ether) at roomterrperature (| n sone cases, if necessary,

the reacti onduc eat| ng? Met hod 6 Method 6 is a process
for the lﬁlrtg’ﬁffﬁ%/eln{iﬁo f‘béls% ﬁé’(}? aning) - 1058 k1 5¢up as a .

prot ect i opeefgfecw,pr@fm tdaﬁp@aﬁhemlr 1grrﬂmgtesTi&elth&9@S(ﬁre¢@fabtyeso A6:6e@B! i shed by
reaction o{ g gpound havi ng a carboxyl group with a dialkyl sulfate such
as di rret‘ﬁ’y U4t e or diet hyl sulfate by conventional procedure. After the
- reaction of Step 2, the desired corrpound of forrrul a (VI) can be isolated

fromthe reactjon_ m xt cony ent re.  For |l e, the
reaction mi xt u’i;kéerfasls In“éxlfl} a&%‘/}?e |§'psr0 VﬁPl gﬁ%Hque%Pb‘?Vt“getyaetg‘g t# present,
are renbaedo byvdrst efedtioorthe apat-tiohearneditat i dlaa:dverse:aetstamnmnxdtmelsor t he
filtrate, a%trtg sohRAGLLAN ghﬁ&ﬁ'l.eesoivgn%ai?nkht' e Qe RELIER RGO LIANI ¢ Sotvent

such as e acetate I nm sci' b or the like.
The sepa?‘éﬂ%@s b‘?lgfaﬁﬁ»ctollwy@ror WWaahah@eMteddemoadbcanmm |s washed with

wat er, dﬁaequayeeém@n@eng 8H§rof6%9%§éé{9? &%}L%és &l ade go'rgﬁoﬁﬁd concentrated

to gl ve the ‘desired product. roduct tal ne f necessary,
‘be i sol akedatghan stiarsiiel aﬁyile% At iteimalhy drefian gdiexanauerh - as

recryst aliinh@&BbkRMar£BF AHiRI1E 8h1100s QhetBhRARIUres  that are usually used for
the. isolation and purification of the organic conpounds. Exanples of

pr ocedur es menti oned above include adsorption 2 7 MAY 2005 23 col um
chromat ogr aphyMdégidags a st at i onary phase such as silica gel, alunmina or
florisil corrpo,ﬁ?d of magnesiunsili partition col'um chronatogr aphy

using a synt het PECPEFEST BeMFthagdc C%ggé‘g?%@iﬁhfﬁbiﬁe?‘&m“p?oﬂuct of Pharmaci a
Co., Lt decompdudehhiihg a)ﬁ&@ao@lgﬁmppmﬁucdlawalmﬁm&hfa&ﬁazcﬁ@ammhé g or

Di ai on HR:.29 d,lgmpg Sdrchgon fglla:;m %%h%]h 8r 3 &‘ﬁﬁng% ora 3?‘“&1 i on- exchange

chr omat ogr ap revers usi ng _
silica gedlse@rlfallekgdsanedhtsrdacmngmdy eheghiueesrd oy hmtxg)l i qui d chromat ogr aphy
is preferred); or a suitable conbination of these procedures, and the
desired conpound can be isolated and purified by eluting with appropriate-
sol.vent from the col utm used.

Method 6

Method 6 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 a dialkyl

sulfate such as dimethyl sulfate or diethyl sulfate by conventional procedure.

After the reaction of Step 2, the desired compound of formula (V1) can be
, 1solated from the reaction mixture by conventional procedure. For example, the
reaction mixture is neutralized appropriately or precipitates, if preéent, 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 l_iké. The separated organic layer
containing the desire_*d compound is washed With'wa_ter, dried over anhydrous

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

The product thus obtained can, if necessary, be isolated and pﬁriﬁ_ed 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



‘reaction_m re.or the filtrate of the .reaction
mg}léénede above 0 %he n(& [8) %%esn‘e %iﬂ) bgé)eefltgfrénn%

In the case that it is necessary to separate isonmers, each of thezigd‘Hégrzsgm5
can be separated at an appropriate %Igage such as the end of each step '
menti oned above or the end of a desi“red step by perform ng the suitable
separation/ purification procedure nmentioned above or the conbination

thereof. St e%o%nn% Eﬁro%étg%%pggg}%%‘s a é%rtio%h r@%e?s%asru%ﬁiag%ﬂ?ga %},Conpoqnd of

formula (11), proce a ni I on reaction t he

- 7- posi t iabwmuta e buispowmpbostd of pragnesiuivt-silica gelspangdion.colltane i s no :

|1 1t at i o0 EARuY (48 L AP RRELARONLAPD, ShAladcl 188gke used i n usual

manner for nit _ red as nitration reaction is a nethod using
ni tric aepductadFhammadinGe.dtdn, Amberige RAD-L t (@apralugs ohRebmitd Hgasgent and

nore pr. r j: LIy it LCh: o1 TREr e i.m. on on - the:
ol vent T o ERLBI R RoEl St e R ok abben The
react i orfxclirngeaBiirematossepive moring! and seesedutipsa dianideeliremagegraphgul furi ¢
aci d or \@ihd ik gelQfr ARhicl sAfdatheR ge PEFThen @Al fhid BErditEedphlyable s a
m xture of acetic acid_and sulfuric acid. The reaction tenperature of Step
3 is betiwessferrodconasutpblesombiprireridiese procadeiss. agthelrsise. The ‘
react i onobipgHandf cafl iisSlaBRPANIsu ALY eRitingheith 8psidpeiatd SiRaTtdtdi e, -
starting, materials gnd solvent used in this reaction and usually is in the
range CHOSOUPSYt 0o 5 hours, preferably 1 hour to 3 hours. 2 7 MAY 2005
24 After the reaction of Step 3, the desired conpound of fornmula (I1) can
be isol ated fIr otgnhe {%%ct.i on m xture %\Ff]‘_ctonventi ona:hcﬁ@lcl)cedur e. For
exanpl e, the PERECPThIA X IFEFEREI TR YESEPPL ot 1§ Semers
preci pi t@&relss sérfarged e ah, apptepridte smgedubl alsithe eatliobpactastdpt he neutral i zed

u )éts‘dlﬁt%bies partitioned .
bet ween an organi ¢ sol vent such as € at is itnmmscible with
wat er ~anetpasttem/prrifinetidn kecedine sepaoradetboyr gaticcdmalyiprtion Gmradini ng t he
desired conpound is washed with water, dried over anhydrous rmagnesium

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

product thus a%ﬁﬁai%\ed can, if necessary., be isolated and purified by
conventional  teechny ﬁtheﬁm%é’:%rfo?-ﬁiéa 51%53&%;%&1‘ df%aéldn%m{decﬁrf&%ﬂbt(ﬁ},' on or

- procedures. _that are usually use or the isolation and purification of the
*or gani ¢ WRERISORTS . COmPAiEs airtipn segstionad the & restiongd érontrAr@d 9fcl ude

adsor pt i @8mula 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 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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col um chromat ography using a stationary phase such as silica gelz?akf um na

~or florisil conposed of magnesiumsilica gel; partition colum

chromat ography using a synthetic adébrbent such as Sephadex LH 20 (a
product of Pharmacia Co., Ltd.), Anberlite XAD-11 (a product of Rohm &
- Haas Co., Ltd) or Diaion HP- 20 (a product of M tsubishi Chem cal
Corporation); ion-exchange chromatography; normal and reversed phase

liquid chr orratmgmamwemidmgofa'tblb Gathe@dsiref cahipwhaued férindilg ANgeh ki gh

per f or manc uid.chro hy, is ref err wtabl e. :
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~and pur i faeetobynighurt isigewirdiized pppogricatle os(plrmﬁpittaties cmpfdeent;olmnn used. In

t he case_t cess t Q.S at e.isone h.of the., soners can
be separ Sradped v iiaBERARPIe Ay EaRRE Phiteioh TRET e A6 stk g
ment i onetkagbion enigture hepermdloofsd évedmraedogaap sojvepe shicn arisngmytl Iaeetatq tabl e
separati i 8 a | on
t her eof . ﬂ{yét ﬁjflél(:%% ‘Qégg%ggnvf%%g ’I(‘-\/rlﬁ1 i EH%rg ag?{eg ‘B’% ng t he

nitro gr oerﬁatmng élmﬂlﬁﬁlmd comppund i waghedkwith Water, eirlesl aver Bnhydratlﬁ on on the
solvent {sededilnt QA& BF thikdPh QY LARUnt A to' éw@ﬁ'& R4 \esagef fect on the

reaction and dissolves the starting materials at |east to sone extent.
Exanpl es "of preferabl e solvents include an ester such as ethyl formate,

et hyl acet at e, TRE @R3HuRERL Qb airdddl 3ah, FGRLAIRRMbALELRY arfPpbeRai By 2 7 MAY

2005 25 an al cohol such as nethanol, ethanol, n-propanol, isopropanol,

n- but anofPPVeRLigpat lERBMauEs Bt FecyallAgHom reRifeIPiL P’éPﬁ)}”F‘é%?éuﬁqsycol

gl ycer ol thaiciran@hally ﬁyrd ehemamlatﬁh dﬁfﬁt;ﬁk}’ﬂxﬁ&@ﬂoh(}ﬁ'%yﬁrgaﬂﬁc a mxture of

sol vents t hereo fet%m vents, et h¥ tate,. <§t Hang or, m xtures of
‘'sol vent s “RERPTBARd esa? © PEPeE L& WP ‘é‘d’.‘e Rve indude 2A5PHER | on on t he
reducti onolpmce]dnmmtugaﬁhjf sidpea emoha@rpha&b&meh pae(mwi@l tdhainind ot S usual |y
used, buhoﬁ@ﬁ%&%ﬁb% hé/fd ee{s}%%% m&rgg ref tmn CO ar‘rpn es of , reduction

catal yst s°Use e ca P h ST RELEY S AP on
char coal uspigat smihptiphdgdrbem mhc;atsaﬁea:@akiex pHa20 teupnoduidef, Phapadakadi um

hydr oxi d% dqudRaﬁ%xeﬁftg&ﬁb Ilq?'(qéjppo%kllcggf ﬁdﬂ 33 Eﬂ&a %l%y,[Ltd) %rrig{ f Hf’ef erred.

There is n tatl on on t essure 1 n he ca I C ogenatl on,
20 {a product of Mitsubishi Chemlcal 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 eluting 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 performmg the suitable

. separation/ purification procedure mentioned above or the combination thereof. -

Step 4
In Step 4, a compound V1l is prepared by reducing the mtro 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 7
least to some extent. Examples of preferable solvents include an ester such as

ethyl formate, ethyl acetate, propyl acetate, butyl acetate or diethyl carbonate;



but the catal ytic hydrogenation is usually carried out at a pr ess%?e“@f.ms
froml to 10 atnospheres. The reaction tenperature is usually between 20C
and 80C, and is preferably from 40€%o 60C. The reaction tine depends
mainly on the reaction tenperature, starting nmaterials and nature of the

solvent used in the reaction. The reaction tine is sually fromO0.5 to 10
hours, a%ajpcgh‘grS&FE@SBPVE“?F%nF-&{“WE’?‘HWP}’A*’r"npé?f’%“r? P ORI s |
conpl et eidpbuthacic ompoatnd, isdrhyl dbatiol] GietHytendesydotdivdersifoetnelfl this reaction

i's isol aéy% oh]:agié)nrglto?%lé‘tg

cti.on. m xture. usi ng cpnventi onal chni ques. For
exanpl e, “the react] on n?l X e!}?sec’l‘l’es OﬁguIP?Kg li"ez%c?og’ﬁﬁg“o%‘ﬁeé) 'el?ff%‘uﬂse |
preci pi tsthesits,icthylragstend, ctiauel ve mivededyf fdlvdmamennionaddbbheareeut ral i zed
reactio ] r the filtrate of the reaction mxture is partitioned -
- bet vveennlgﬁ@o%ggnr?ec?q solvent such as ethyl acetate that is immscible with
wat er and water or the like. The separated organic |ayer containing the
desired conpo i W t - dqri r nesi um
sul fate or t hgﬂ%rékzs }gﬁgﬂﬁ%ﬁl\g@éﬁ?‘r%‘?@g&g‘%“ﬁgﬁge%g“ ggiq%{e 93%8 uct. 2 7 MAY
2005 262brve pepddet that itis vsely veed,dan catdlyfebedrogeyatiosaisipseferadel and
purified by conventional techniques such as recrystallization, '
reprecipitation or procedures that are usually used for the isolation and
purification of*4helesphaiuction spelds usekinflecataytic hedingeraiir e nenti oned
abO\r/]e i nglcude ;am&lamﬁ :oamha%dagm}?tfm@@%a%hﬁpbﬂ cg&%agl, %@hﬁiﬂl%ﬁfe?'_ phaser |
such as silica gel, alum na or ori sl onposed of magnesiumsilica gel;
partiti oﬁali?éﬁ“brﬁﬂ’yéﬁ?%ﬂ‘h%%%&ﬁﬁ%m%{’ ﬁgdaoa@?ﬂwléep&ham? BeRfTSuch as
Sephadexpteftr2€il.(a product of Pharmacia Co., Ltd.), Anberlite XAD- 11 (a
product of Rohm & Haas Co., Ltd) or Diaion HP- 20 (a product of M tsubishi
Cheni cal Corporation); ion-exchange chromatography;- nornal and reversed -
phase 1iquid chroras ogliaptationsimihegiresaae igehe catabitic\Hydregnatibhca gel (high

per f or ma i qui.d.. phy. i referred); _ or _a_ suitabl e conbination
of thes eﬂg{f%" e%gérﬂ %g H&%‘%&%ﬁ%{%‘elg ix’lrsl\e%ngg RS n?:]ﬂc‘?iatr‘f-L Pi5ast's &ftéﬁoglci?at%d purified
by el uti hgawhesphepgs.opri ate solvent fromthe colum wused. In the case that
it is necessary to separate isoners, each of the isonmers can be separated

at” an appropriate stage such as the end of each step
. The reaction temperature is usually between 20°C and 80°C, and is

preferably from 40°C to 60°C.

The reaction time depends mainly on the reaction temperature, starting
materials and nature of the solvent used in the reaction. The reaction time is

usually from 0.5 to 10 hours, and is preferably from 1 to 5 hours.

After the reaction is completed, the compound (VI]) 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 ﬁltf‘ation, and the neutralizéd reaction
.mixture or thé filtrate of the reaction mixture is partitioned between an .or'ganic
solvent such as ethyl acetate that is immiscible with water and water or the like.

- The separated organic layer cdntaining the desired compound is washed with
water, dried over anhydrous magnesium sulfate or the like and concentrated to -

give the desired product.
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"separation/ purification procedure nentioned above or the conbination .
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et hanol , n-01.Q ] r I ? ' - J=but anol,
i soanyl eﬁk éﬂ‘{?qlgégggweet ?ff/ g r?glag %c%ﬁs,ﬂeglt%/%]e?%P?ﬂf?)@?lg%gﬁqgL%l%lflghex anol or
" et hyl @emréﬁenl/(/@nf@’at@ﬁﬁec@émm,onad hbogemide edoipjrptinsatisosefor an
al cohol is nore preferred, and dichl oronethane or ethanol is nost

preferred. The reaction tenperature is usually between -10C and 20C, and is
Step 5

In Step 5, a compound (VIII) is prepared by conducting a pivaloylation of

the amino group of compound (VII} in the presence of a base in a solvent.

There is no limitation on the reagent for pivaloylation used in the |
reaction provided that it is usually used in pivaloylation reactions. Examples of - _
pfeferable reagents used in this reaction include a pivaloyl halide such as
pivaloyl chloride and pivalic anhydride. Of these reagents, piv-aloyl halide is

more preferred, and pivaloyl chioride is most preferred.

There is no limitation on the base used in the reaction prox}ided that it is
usually used as a base in organic chemistry. Examples of prefefable bases
include an alkali metal hydroxide such as sodium hydrdxi‘de, potassium
hydroxide, baﬁum hydroxide or lithium hydroxide; and an organic amine such
as N-methylmorpholine, triethylamine, tripropylamine, tributylamine, _
diisopropylamine, diisopropyletﬁylamine, dicyclohexylamine, N-methylpiperidine,
pyridine, 4-pyrrolidinopyridine, picoline, 4—(N,N—dimethylamino)pyridin_e, 2,6-di-
t-butyl-4-methylpyridine, quinoline, N,N-dimethylaniline, N,N-diethylaniline, |



: . . . 1 i
"preferably between O0C and 10C. The reaction tine depends mainly onzthMeAY 200&.

‘reaction tenperature, starting mat e{ al s and base or solvent used in the
reaction. The reaction tinme is usual Jﬂ/ fromO0.5 to 4 hours, and is
preferably from0.5 to 2 hours. After the reaction is conpleted, the

conmpoundy €V: . [ > -desi rpoduct . of Sk ' LS, 1 sol ated
fromt hel’g’e(%%%a?bé%%&(? u%r]%(nﬁss i e‘r?lge @?él\}’e?f# i %%Zga}bl&tcg)i%??zéﬂéggé t‘—[%gr;bdééhrrpl e, the
r eact i -onemi,BtdinzabiayclodiuthOiunderd? app (DBY). atbleyorganic pases ietradres, i f present,

are renmoyed Q¥ hhhdRbhPycAlfahif dakhahdagd &[3 %Z[{g&ggﬁerrgji_xt ure or the

filtrate of the reaction"m xture 1s partirtione an organic solvent
such as ethyl acetate that is immscible with water and water or the |ike.

The separ at ed ‘BHGa fio ligMBRicR UM BeNol@nt ﬂ@eé@ﬁﬁﬁfe@@a&%@ﬁ%@ﬁieﬁ%&@smd with
wat er, dried over anhydrous nmagnesium sulfate or the |ike and concentrated

to givelttRe ngiveRy SSEpirittbe rrReb b ane dissplyss dm sprdee Bafcriagls ahecessary,

be i sol afegst @RBnREHLnted ERYmpe@rf @RéiAbM sdiRGNDIIeSe 8 halbaBBated
recrystajljzation, reprecipitation or_ procedures 2 Q05 28 that are

7 MAY 2
“usual |y TEEECPEPREHER PSS G P AhanG G PRREY 6P teHackyPgd®i ¢ conpounds.
Exanpl esdiehidrbethpn€ ehihibBeriBeAk iop dRthlcrobaezehBCA SGeASSE] fE EGR1 COl umMm
chr omat ogr a using a,stationar hase such as si|ica gel,. .a i na or
florisil %5 %?é%h&acﬁﬁagﬁ’eestkﬂlrﬁ?ﬁtgtgoﬁg acelatpy ‘?‘E‘i}’Lﬁ“&%@Mli‘h}’. mat ogr aphy
usi.ng a eahbhete] 8 niiddosbents scetbnitsleSe piadeyrobrik) ahd pr ddoied] sakh Phar maci a
Co., Ltd enrl i D-11 product of Rohm & Haas. Co., Ltd.),or Diaion
. 20 (2 BeSRE SheRa Bt benfor R B ek p R SRR kb Rabye
chronat ography alcooslndietignche gyen sgvcqbia setahbly siycdobéwamoboogedpity usi ng
silica al &y, il.C I ' f Liauid. chromat ogr aphy
s pr ot orrae” P URE Lo 8 plRechald by BRI IPORS, Mt BT e
desi red eoHpeehdndadichlprometbhae et etwaiobigridstadetsyredl uti on with appropriate
solvent fromthe colum wused. In the case that it is necessary to separate

i soners, each of the isonmers can be separated at an apgr opriate stage such
as the end of EheFrastiep temperetiviedd uabale berveenel@iidard 28°@ewidied step by

per f or m peitDeiShiedd Boc 38@apati on/ purification procedure nentioned above
or the conbination thereof. Step 6 :

The reaction time depends mainly on the reaction temperature, starting
materials and base or solvent used in the reaction, The reaction time is usually

from 0.5 to 4 hours, and is preferably from 0.5 to 2 hours.

After the reaction is completed, the compound (VIII} 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 ﬁltraté of the reaction mixture is partitioned between an organic |
solvent such as ethyl acetate that is immiscible with water and Watér or the like,
The separated organic layer contéining 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




In Step 6, a conpound (IX) is prepared by removing the am no-. pr o?é’c't“f‘\(/éﬂﬂﬁ
“group, .R1L, of the conmpound (VIIl) in a solvent. The procedures for renoving
the R1 group depend on the nature of% he protective group used, but the
renmoval of the protective gr oup is generally carried out according to

br ocedur i BHPLLELY JaaWl: +ld (1088 LB SulfRaiiLE i skale ere the B ¢
group-is ‘a Si e fotect on reaction 1's sually carried out
by treatqon‘itgmmtdh aEEmpba@ﬂthmmtOCQ@tnerxatm@r@dfdhm imdudmadeerpS8erch - as

t et r abut v apmeR, S h t used i‘n
t he abovée(JI1 ment | g%gé{dgp%ﬂgq?%ﬁgg%gﬁd ed ?Rgé&déﬁéggﬁgg évglr se X%?ect on the
r eact i orflorBilapposed pf megaesinmbsilics stly patdionmelwra chromategrapghych as

tetr ahydﬁﬁﬁg %%@n&{et{é' R8Nt A 8s SEpRdx I balkL ?)?ocﬁﬂ:ttolf' BhhRASAA 0N
tenperature and the reaction tinme 1is not particularly limted. However,

t he depre®-ebtd-bhmieabici®hPild (@aradyst of Ropned Haap GuyLEDow DipprodP- at room

tenper at y @ HiQudt HewitOGihi éﬁemcépcsz%oil&l&{?%&ex\é%age the Rl group is an
~aliphatic acyl group, an aromatic acyl group koxycar bonyl group,

those caffrEiategrapiay symet aad revgroac phass liagrdiclromptograghy Usingdligh esence’ of

a- sol vengel of ReHRatkS sﬂiea Igmn{h;gai p%rerhntce @iqﬁﬁ:l &Mﬁe@ograpﬁﬂn% %@%‘fﬁ‘e‘dﬁm ntioned
reaction rovi ded tlg i s usual l used as an ameéj as no adverse

effect off ¥ fRitahle ey Wﬂoeéﬁﬁb?%ﬁspr(%ed&fs? érubihg desir CPW@PHH%C% i nor gani c.
aci d suche aslatty din@phtified ©yaithn Githfapprsprate dolvpOBHRChE CoR@hl,

hydrobrom c, acid, hydrogen chloride or hydrogen brom de. Hydrogen chlori de
i s nost B éjrerred . There is no limtation on the base used in-the
above-nentioned reaction provided that it has no adverse effect on the

structural noi han t he rotecti roup, es of
preferable basgs h|enC gfé talEn " ??e?sarﬂg? E\ 1 Feol>s<? &> gﬁ% t::jlttgjesodmrs
met hoxi dean bedepmmredhd dardepprpptiaissitagn smiehhoxihdendpdteasisistap et hoxi de,

‘POt ass! U b PO orlehb BT D00 Oy DHA BANIARC an ol kal

metal carbonate such as sodi um carbonat ot assl onate or lithium
car bonat eepagatien faatrification Prmdﬂwmmlgmawewdhe ﬂvmyl:nﬂéwrldéefq@ét assi um
~ hydroxide or |ithium hydroxide; or an amoni a sol ution such as ammoni a
~aqueous solution or concentrated ammoni a solution in nethanol. An al kali
“metal al koxide is nost preferred. B

Step 6
In Step 6, a compound (IX) is prepared by removing the amino-

protective group, R!, of the compound (V1) in a solvent.

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

belo_w.

Where the RI group is a silyl group, the deprotection reaction is usually
' carried out by treating with a compound that generates a fluorine anion, such

- as tetrabutylammonium fluoride.

There is no limitation on the solvent used in the above—mentiohed
reaction provided that it has no adverse effect on the reaction. Examples of

preferable solvents include an ether such as tetrahydrofuran or dioxane.

There is no limitation on the reaction temperature and the reaction time

is not particularly limited. However, the deprotection reaction is usually carried




~There is no limtation on the solvent used in the above;nentionedZYrﬁﬁﬁgm%n

provided that it is usually used in hydrolysis reactions or solvolysis
reactions. Exanples of preferable so?%ents i ncl ude water; an organic
solvent including an aromatic hydrocarbon such as benzene, toluene or

xyl ene; ‘an al cgh such as nol ol n- pr.opanol ; an ether such
as tetrahydrdﬂﬁf%ﬁogw'3?%?5%@“3 ﬁaég?gﬂcg%ﬂ iétgﬁﬁﬁfufﬁrnate net hyl
- acetate, ethyl - acetate, propyl acetate, butyl acetate or dlethyl

carbonate; or m.xed S0l v tures of or ol vents or
m xtures of wa élfreaﬁl R 20 lsanaﬁp%?a%%%?y)é solip\ié"ﬁlt%m[’%erceagwsgrﬁaptl cul arl Y,

exanpl esamfallpmﬂaebamlegrs‘@ﬂ) vtbnse cayele removedebyt trestimgewithwint drid norgani ¢ acid
" include ﬁh&%kt%§ 9&;?&939%% %Qﬁyents selected fromaromatic hydrocarbons,
an

al cohol s est ste ove. Mxtures of organic solvents selected
fromal cohols and esters are nore preferred, and a mxture of ethanol and

butyl acetate kfclushoirblBivheth tHEid 836 iPthd AIRELALIR AR Feact i on

time mainly depend on the 2 30 starting materials, solvent and
aci d or BEF&edstbat jtis ﬂlﬁealb@a‘eﬂtq %ﬁan Balfi agydehaforo aguarss efiRcAopyhei ni ted. The

depr ot eC}éaQﬁoﬁeaEJ{érﬁﬂle!s of Pasahbl £ inefhdRUn ﬁbrg”amé gameLehdke of fromO0C
to 150C for Egrlo of froml1l to 20 hours in der to mnimze the

occur r en®gdgpehigrigaacid sHipHR acidapBpephiqiic ggd, d?Yéitﬁ?)bmém%ﬁc‘&r bydapeenyr oup or an

ar al kyl oxy®eide @ hlydeiget bromidie Prataehi heorgleddPndst pisidatly and. preferably
renoved by treating with a reducing agent in a solvent (preferably by a

catal ytic hydrogenation with catalyst at roomtenperature) or by treating
with an oxidizﬁh@eagemUhnﬂhﬂﬁeOﬁShdmadduﬁeﬂahhbaabﬂwiﬁmnﬁomafﬂ&mﬁSﬁd in the

deprotection,r n he ¢ 0 at i ovided that it has.
o adver SEOBHEERE s B a0 C LA Vi SFERIRT BbicPls BERE B8R 0hhes | nl wde
an aIcohmkosthi@supethanmpksoéphﬁnebbdﬁmesonmuhanow&aannﬂﬁhemnsdeh as

- di et hyl E&%s sheLLARH Ak, %Bdi% %Q@ésﬂtaggﬁuﬁ{ gge%é;&dé‘ Eé)s% IRO“ such a?

t ol uene, enzene or Xy 'ene; "an roca sud exane or
cycl ohexa&Hexidm petﬁfesemr@ @@ntmd%tlﬁlylrum a@élnfav@e or lighiwmdthexide; &tnealkah

al i phat | a8 cho bl 38R CE SRS bbboRlhee? pBlalbidh? cfbonllR! Gryeigone or more

organi ¢ sol vents thereof here is no [imtation on the catalyst used in
t he depr GRERAIAEH anedkeli Bistal fivdyesderisudings peding gdraridy, pafassinm cat al ytic

hy dr ogenadyiedkid LS thPiks hyEXSHmd; 8% antimPlogiLiAblion catiahy ahSndtsgd in the

catal yti c hydrogenati on i'ncl ude pal | adi um on
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-propanocl; an ether such as
tefrahydrofuran or dioxane; an ester such as éthyl formate, methyl acetate, ethyl
acetate, propyl acetate, butyl acetate or diethyl carbonate; or a mixed solvent
such as mixtures of organic solvents or mixtures of water and one or more
organic solvents thereof, Particularly, examplés of preferable solvent used in
the treatment with inorganic acid include mixtures of organic solvents selected
from aromatic hydrocarbons, alcchols 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




- | . - . . _ | _ 27,
‘charcoal, Raney nickel, platinumoxide, platinum black, rhodi um al um'\"r'?"lY

oxi de, triphenyl phosphi ne-rhodi um cg%ori de and pal | adi um barium sul fate. -
The pressure in the catalytic hydro ation is not particularly limted,

but the deprotection by the catal ytic hydrogenation is usually carried out
at a prfqg;1 om 10 at.nospheres..The reactiqgn tenperature . and
t he reacti o#{%eﬁn(r%%er%{f’rﬁo %’eég%%%ﬁmgnort §&° ués‘?czlaﬂl r?greﬁ% %}’%élltsa,rgﬁg{ ure of the

* cat al yst pantidubolyaniteds dtheideptdtectioasticton isTharallfeproedoti @nareaction is
usual |y i t 4 re_of fr 0 0 00C for .a period of
from5 m&%{ teg%%{ %Héﬁ%o(%rcsﬁ%e?gyﬁ %p%cl)oé ang%%ﬁ %)nQ%Irl%mt"hsemsog Sre{r?\)t used in

t he deprwiwotizoemrcugxictacl 9te reegténon provi ded that it has no adverse
effect on the reaction. This reaction is preferably carried out in an
organi ¢ solvent containing water. 2 7 MAY 2005 31 Exanples of the
preferabl e or g¥hees i R'esrpupsean prelkyii gronp ac ap emalikbkperbonyliesewpe such as
acet one; up haleaeasirs BYdnaf Eﬁ@%r%&lﬂlﬁ&nﬁj&v‘éﬁlb?frt?émﬁaa chl orof orm or

carbon tetrachloride; a nitrile such as acetonitrile; an ether such as
di et hyl ERINSINE 38sPf Hhy apBentr @rclferabli okasatalyis ydragensgien veth catalyst ,
di met hyl fofdraitcaieper SiviBt Wy e4ta{E Wfh @h HexanBtlyhPdhosphoric triam de; or a
sul'foxi de such as di methyl sul foxide. The oxidiZing agent used in this
reaction is not particularly limted provided that it is usually used for
oxi dati on reacth@Bss nEXaimltRs &hﬁ&@w@@%&i ab{rg @pr @Heéﬂi&?%-@&aahs used in
this reagction incl.ude potassiumpersulfate, sodium persulfate, amonium
ceri um nP¥ F&% %atf‘%ﬂﬁﬁ“ygﬁ?geﬁ,%ﬁ“ﬂ?’é § "lhgt ﬁ“a&i‘ﬁy%"&??ﬁ‘ﬂ Y8 hone (DDQ) .
The r eactdsgtioh enpemaples ef preterhble sohantd dRIdders Moold] Bude perdethansihe
~starting qat ial t he .natur.e of the idj zi ng .agent . o the sol vent used
in the Feactg |f on’ gqrﬁgaﬁ%lp?%teé%ﬁrisgﬁhra é@%rihjgineﬁhggﬁgtg%]?ﬂfo PPi%d out at a
t enper at divgang; arf aroma0€ HyolrdG0® 1 enclaap erliiock, Genfarenrkfleanenabes to 24
hours. Barh R, gl ke onyl 0 1 he. deprotection
V\Qﬁ{) tél}g}fcﬁécagg? : Igléllc:ik? alfe 3 %& A ﬁ%ﬁéﬁp‘?’% et O R acfee%h |

reaction I's us out h "a base under e sane

- react i onacetatedittirens arstaitizn aidatictied] futh ahecafiepcst; @ i mixtofe othe ami no

~ group prLeGtER o dlinborghhiRalkGtAGUegr oup, the aromatic acyl group or
t he al koxycarbonyl group. Were the RI group iis an allyl oxycarbonyl group,
" however, the

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.




“deprotection is - commonly carried out using palladium triphenylph%ngFﬁém%r
‘ni ckel tetracarbonyl, since this dep Ptection procedure is sinple and the
occurrence of side reactions can be prevented. After the reaction is

conpl eted, the conmpound (I X) that is the desired product of this reaction
is isolated fromthe reaction m xture using conventional techniques. For
exanple, the reaction mxture is neutralized appropriately or

preci pi tates, E¥applesehthe preferplaigoyganio golvent weediiphisagdctidreineluder al | zed
reacti ona ketopeWueh @ deB@nk! & hhfisenfbd HYArd 853 QeH b lildhfrbSeBill {1 Oned

bet ween %1 organi ¢ solvent such as ethyl acetate that is immscible with
‘wat er an ‘W&’t‘%ﬁm 8F ceben tplgachloride; gayitsiigomchars apstondigileiran e@enrerthi c | ayer
cont ai ni ﬁ!@dieh?zl(éﬂﬁdr[ ﬁiﬂrﬁ@@{iﬁfﬂflﬂl daﬁdm&t@@n%ﬁige sveh @k, .dr-iheddOV_er gnhydrous
magnesi um s te or, t [ and concentrated to give the desire
product . g]%%hﬁl??fmldfh% .eélﬁﬁﬁ?er‘i%’&“fea‘?{ hexamethdplognhorigdripgife; 0@ and
puri fi edsdijoxidoonvednis dinsdthyleaifokifiées such as recrystallization, '
reprecipitation or procedures that are usually used for the isolation and
purification of the organic conpounds. Exanples of the procedure nentioned
above i ncl ude ‘@soxigizirgagent used irc tirio redctigndp hyt psitiglalshattednary phase
such as sjl.t ie s ] | orisil conposed.of nesiumsilica gel;
partitioﬁh%(%%ﬁggggfggﬁghggPﬁéi%;Oégﬁ' %f%%gﬁﬁgbr%gﬁngggﬁagé Sephadex
LH 20 . ( arpferdbistoxidizib agmmeisi wsedon thistrdadtion itwrbelel pdtessiAD-ferdulae,pr oduct  of
Rohm &: F@&ﬁu@persﬁﬁ&e%aﬂﬁw@iﬁh%ri‘d% gﬁrz&@ (CRI(T)O% %,SQ&i Mo&*g—%t%-sm Chermi cal
Cor poration); 1on-exchange chronmatography; nornma and revefsed phase
li qui d cRicRRa®-EgreaphyuingnnPRR)-i ca gel or alkylated silica gel (high
performance |iquid chromatography is preferred); or a suitable conbination
of these procedures, and the desired conpound can be isolated and purified
by el ution withPapRcHpRitaRReSoRPetitd thegivretinn Bieunminhsdrpentdpn e case t hat
it is neeestag Yndterife PR LutSEHTRE Sxid@AeH a &ntlddehi SONBASuscaan the separ at ed
at an apgrogrlatf'séﬁge such as the end of each step nentioned above or
Tha Pegee

the end “Bes BSUBY TRATOG YT A h eagigrions g a temperature of -
separ at i @ohPOTd fd THICCOBr preeied Wl &-ofE N0 HARetsaboMen®irs CONbi nati on t her eof .
Step 7 In Step 7, a conpound (II1) is prepared by octylation of the amno -
group of conpound (1 X) in the presence of a base in a solvent.

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 /triphenyiphosphine 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.




There is no limtation on the reagent for octylation provided that 2{»{(2005
usually used in octylation reactions,_ Exanples of preferable reagents used
in this reaction include an octyl hid i de such as octyl chloride, octyl
bronmi de or octyl iodide. Cctyl bromide is nore preferred. There isS no

Iim'tat| Vi usual ly
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toluene or Xxyle or e
acet at e, Slﬂ)r:«'e)ayll (habatqfoemabm ;lhuaaéftramtqgrapm Etmyfenrcd},bmmametabm ami-de such
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N- et hyl - 2- pyrr ol i done, yrro none exanet osphorl C

tri am dePug e%bgamtzm‘@éhgeewm@t@jsmrﬁ;fmrsm oxigm veed. sul foI ane. O -
these, aromatic hydrocarbons or esters are nore preferred, further butyl
~acetate, tol uene and xylene_ are still nore Eereferred and butyl acetate or

" xyl ene i s nost hiEr@e Spt irHensosatary on serarpls isPmeEs: cachy slide igomesm 0C t o
160C, andanh $e sppaherdedl ah igs;ﬁepﬂ@&cgtagh $20Gas tHereaElbRRtdd me depends
mainly on the r agtlon enp z?,tuc[ gtartln

mentione ove or the e esired step by performing the suitable

separation /purification procedure mentioned above or combination thereof.

Step 7 .
In Step 7, a compound (III} 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.
usual_ly 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 bicarbqﬁate; an alkali metal

hydride sult_:h as lithium hydride, sodium hydride or potassium hydride; a metal




"materials, and nature of the base or solvent used in the reactionzﬁ'r'r‘@Ym
‘reaction tinme is usually from2 hours to one day and preferably from 4
hours to 10 hours. After the reaction’ is conpleted, the conpound (I11) that
is the desired product of this reaction is isol ated fromthe reaction

m-xt ure t| na chnl r _exa t he reac |on m xture
is neutr%%ﬂ appropsplga e ftﬂg?}m%ré)g}lb ﬁf" Ci(elggl PR Ethode. o npyed by

fi I'trati mtasandl tthexideupotabsimadt- beamtdeohthiuirmhatrmx&re drighfurht rat e of the

react i onggi ¥iur g. LS il bet yee ni C | vent such as et hyl
oetat o TRt 6wt o %A%"st%ﬁhmgt P HONG iRV Ae 27 Mav2005 34
The sepafréredyismgngittibhajaminse diisdpmrppdethytndias| d}eﬂclclmmtammdel 8- washed with

~water, dﬁie%lﬁ%@ﬁdﬁﬁhiﬁﬁﬁ@i% %%%ﬁamgg@hmt icOfi éb;eg\} ke and concentrated

to give the desired t 'thus obfai can, if necessary,
be i sol aﬁ@aetamn}m@)ml@web% 6. ‘é‘ohb‘é‘h’i ﬁdnauhytm@wmeq @sEnodineh Na%

recryst aliirh@taplaanmer@pﬁ%@étﬁyﬂaﬁﬂmenltstdlaém@ﬁw £3 o1hbals- é{egxd:sﬁﬂai Ly used for
t he isol atlon and purification of the organjc c{gnﬁgoun S 1es of the

pr ocedur E15FRNEYSAect- alstrEei(RAPGES cadsbhiserbisy clelsttAndre-dne hy using a

st at i onany jpase baseh @srcSheieRdyahd dakbifopNetylarthlrRik $hdst pospRegd of
magnesi um silica gel; partition columm chromatography using a synt het| c

~adsorbent such as Sephadex LH 20 (a product of Pharmacia Co., Ltd.),
Anmberlite XAD Tﬂlel(eas pbOthﬁ@aitl(ﬁf orfRefE R clvdrid A £on. thd-Aisbvk- rﬁéntﬁz@idon HP- 20 (a

product of t subi. cal ora ion cha hr ogat ogr aphy;
nor mal  ahd Py &F Quge Fﬁhasét Y07 8 E%F% ?Cgﬁ%‘atﬁlﬁ)fe?fgioﬁga’&g‘ﬁ%cﬁve &€ or
-al kyl at edtagtihg uaatg:edxls thsgine psteh@r rmxmﬁaplbs glipefarhblermtvesrsaipbadesarpr ef er r ed) ;
or a suit; edures and t he desired compound can
be isolate %L?\Cglﬁ%@ %Ib ﬁqsllnl%éc"ltskhe 6h e Cl PRAD BT SPFTarE S véﬁ%‘q‘rom the
colum a8wdforimate, hee@ahecemi&t eflhbfl a@tmmewak gedtatesbpiat ateaicsoner s, each of
the Isonﬁ{e%hyl%pb%téeag@érﬁ&%%lﬂ a%r&'o Ql?'ﬁ)c&r aﬁﬁ%lﬁlga‘g%oﬁﬂ%buc?es IQe end of
ésired ste

~each step. nentioned above or t orm ng the |
sui t abl e dirdgthylagetospite, Mﬁhﬁb%%ﬁobdm@hmﬂmm@lﬁbm%me or conbi nation

ther eof . he@BHG1JHdsPhER: BiarRideOSPR Yifofidd sﬁ&?&s HEn&h§ L, §H?.ﬁ; geseful ~as an
ACAT inhipitor is prepared by renoving the R4 group of e corrpound (rren)
an d t hensulfolane. Of these, aromatic hydrocarbons or esters are more preferred,

further butyl acetate, toluene and xylene are still more preferred, and butyl

acetate or xylene is most preferred.

The reaction temperature is usually from 0°C to 160°C, and is

preferably from 100°C to 150°C.,

_ The reaction time depends mainly on the reaction temperature, starting
- materials, and nature of the base or solvent used in the reaction. The reaction

. time is usually from 2 hours to one day and preferably from 4 hours to 10 hours. .

After the reaction is c'ompl.eted, the compound (III) that is the desired
product of this reaction is isolated from the rea_ctioh'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.




~converting to a sulfate derivative. The procedures for renoving thé Wi 2005
group depend on the nature of the protective group used, but the renoval
~of the protective group is generally34carried out according to procedures
publicly known in the art as described below Were the R4 group is a

| ower al kyl _gr or__ar. roup, .t.he , deprotection reactipn is usually
carried ’g%? S{%)f? %t%ggg ?ar{lglg\%ﬁyt%ﬁc %aé%? th g‘gsuﬁgscg.mpoﬁ?gr’rf)lwé‘gg%qw ef erabl e

" aci ds uswdter ndridveoady anbydentsinagtsieacuifare @ the MAY aR0Q@bncdfirdtad keide

hydr ochl &% ﬁ?ea&és‘i'red%%lﬁ&&i c acid, phosphoric acid or hydrobrom c acid.
5 e .

There is™n imtation on the base used in the above-nenti oned reaction

provided that it has no adverse effect on the structural noieties other

than the = proteed bt BHIL eiHIRI SR, BncBERRAI BN EnBASShd RildG,An al kal i
onat e

met al  car bonate such as sodi um carbohate or pdtassium car at e; “"an organic
base . suttnvsstignaldeprupysetunl amiesestallizatidn, renratiphgdoar deseduesly as sodi um

hydr oxi dgnAlar® QbERIS) HEBd W HXisHBikioR artONGERLEBhE OF 1A THRghR SOl ution in
et hanol . There is no limtation on the solvent used in the above-nentioned
react i on“PrBWREY Erampies qfdhe prepedyrementippechylnvsiigdnde pdeprptions and has -

no adveesantf i8ema@skrhPRy (SiRGtd QBtiofxdPH88 <Qfh RE efiieh 3Bl ensfinkest s i ncl ude
wat er or xture of water, and, one or npre organi ¢ sol vents including an

a.m |
al cohol g?fdﬂm%p‘i‘ﬁ?ﬂ?zgﬁ%argfle%’flﬁ&ﬁﬁ‘lcaﬁl; Rt asinmgy chapmaieeE?PSuch as -
t et r ahy dusingraasynihetickddositint sTOR asephbock LRIEGRrddecti®hbhgasigact i on tine

depend i nl n tartin erials, | vent_and _reagent used in the
react i OE,EOb d'g%nﬁ%@{e %ggf fﬁ %FP?VCE ?ffﬁﬁthé’a & Hpgs ﬁépigf'b%‘{ Pien BEztion s
usual | y ear psdiuetbf MitsabisheChefadalliOergirafib DM CetcbadsdC for a period of
from1 to 10 hours.,in order to mnimze the,occurrence, of side. reactions.
Whore 1 hen SRR n ki kb eudh Phiidie hir B et eucs

di phenyl gel_tdmlllqgamdp;’liqaml'dém otdotmancerizadd chromasogapal iypeferredd out by
treatl ngo%%ﬂitﬁﬂle%&%iﬁ ih gioghggg%)to gé@zrégl §3d a{e & erfe rc%‘r%' 5 zslglcvent . :
t he above- nentioned reaction | nclude an afomatic nydrocarbon Sich as _
ani sol e. bersdaied andaurifigddy cletiemplithsamfropriatt sobiohefrani ths cobeoni n t he
above- mepiioned reaction include a : '

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 cormpound 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 ‘n'ature 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




fluorinated organic acid such as trifluoroacetic acid. The reaction’ MAY 2005

“tenperature and the reaction tine deEend mainly on starting materials,
solvent and acid used in the reactio The reaction is wusually carri ed out -

at roomtenperature for a period of from 30 mnutes to 10 hours. \Were the

R4 group. i r. I ower . al k roup t he
depr ot ectt’ g“h&:&l %??%ﬁm?g @sg‘él?‘lli}c 8‘33 lg f‘clﬁ’ﬁldao l?éyd%ﬁt?’ioﬁi PE%%tian in a
27MAY2005 36 solvent. Generally, when the protective group of the

car boxyl groupThéreds B@'li@ﬂ%ﬁm éri)ﬂ@rba’?ﬁekié'edgﬁ %@ab@re%@ﬂﬂl&ﬁld fefEGE | on SUCh
as areducthcf)elﬁté1 eaction u({l EF acetic acid is Breferable as the
depr ot ecPTBH FREL LIRS "2t Seo‘f & oR SR sTiRERel PAEET BtheE thare ! oup of the

‘car boxyl pgrettfreigiowp aainigyks gjrmmramhe;ad&pfnchﬁretdrpﬁlkahsnermeferabl y carried
out by conc’iauct tic thro enat j on usi n cat ?%sts such as

#1 §|ther1a cat al .
pal | adi uffi'on char ¢ DATP AR P BOTRAY P’é‘?ﬁﬁc’f“f‘ an al kal i
met al subkficldes diisdprapylphtybesinanaigali sl lqrdrsmdewm&uduf miHumThere is no

limtati edlnthe abqve- pent i oned actlon provi ded
that it ﬁgdsr%%gfegog eogéses%g f][1 Fodde R SOPET e AEERDS 81ut18 Bpreferabl e

sol vent imethaed. an al cohol such as net hanol or ethanol; an ether such as
tetrahydrofuran or dioxane; an aliphatic acid such as acetic acid;. a

m xture of ‘wat and o nor e or sol.vents thereof. The reactl on

t enper at ur e angﬁ?rﬁ:‘ S ngg’?l?%thori ?‘héhed%’g%?ﬁ‘g Wﬁ?ﬁ’?gl‘%ﬁbo"&rﬁ?‘?tﬂ‘ﬁ’& material s,

sol vent asegtiveduovided majceﬂuxsmaﬂlswedmhheroﬂﬁmmaeﬁonsﬂ&ei hdeﬁbot ection
reaction_j out ol 3 to room

t enper at &?‘Z? géb‘ﬁéét%g“ oé‘g% i %mﬁ?ll fara%iezsﬁ‘(’)el?rtssm FEHRE R group
is an al hdayrnmemfhﬂag«rmpi ommermomexganweso@ve@m@mcmdmgaalaﬂqphnbmn&ed by

Ur eat | N ik fin 126k or SOLYERN or THREr A Hh Al bRRaRD, L e aci d used.

in this reaction provi | £ dsuall y use ed acid.
Exanplesdﬁﬁﬂﬁﬁeferable Bronsted acids include an inorganic acid such as
hydrochloric acid or sulfuric acid; and an organic acid such as acetic

acid or p- Lol ugngsuldopi g%%a%rJQg&&e 2200 il ALRR liah N, SOl vent used:

‘-in the above-nenti one 1 On provi a5 ho adverse effect on
t he reactstiﬁﬁng%ﬁ{)ﬁléswﬁentmr@ﬂ@aaﬁmtemsdlwem seactioh,Ude am nat cohol such as

" met hanol p‘afti&ﬁgﬁﬁ Qlmite@N BLA 8Eprotection 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 deprotectzon reaction is usualiy carned out by

treatlng 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 trifluoreacetic 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 R* group is an aralkyl group or a halogeno lower alkyl group, the

deprotection reaction is usually carried out by a reduiction reaction in a




"such as tetrahydrofuran or dioxane; or a mixture of water and one orf frbka¥ 2005
organi c solvents thereof. The reactign tenperature and the reaction tine
depend mainly on starting nateri al s,6sol vent and nature of the acid used

in the reaction. The 2 7 MAY 2005 37 deprotection reaction is usually
carried out at_g tenperature of fromOCto 50C for a period of from10
mnutes to 18 fours. After the reaction is conpl eted, the conmpound (1) that
is the desired product of this reaction is isolated fromthe reaction

m xture using goRveRt i 9Ra e ki PO, e, the.reaction mxture
is neutralized appr o%ri at ef_hf %%%Elgggfoﬁptogt%g,ég{r%xg‘r%é% tlS, g%‘f‘%" réfoved by
filtratiower aigl eramerhenli¢al eedudint sush asm ridwctopreadtionfuding gne- of t he

react i onggdext sl kG e r AW, CiheS: : has ethyl
adBtt A Pid FreRAABIE Tgk\?mﬂ?ﬁ ﬁ%&é@%ﬁﬂ gibtfdady me%Qh%/rﬁE%n(f% y

acetate that is jnmscibl h water and water or the The separated
or gani ¢ FfReRSENe TR thasadwsyt eguedwpo ardkyseraaphide depretectptt er, dri ed

over anhyiersanaeaRseN Y Edl@chhg blBed 4 k&-BRE 15RRSERALERL edide Jive the
desired pro uc?].ﬂ? he prodjgi thusC obt ai %ed. can, i ng%egissary,lbgg i sol at ed
b Sbifsu%b?ﬁ/ |

and puri rladgimg on hanrea) g6 Slatipenn 85 ackemyjeal apduckigni on,

repr eci pirsiagi:@NalRali picdsadifi@ssudiad pahssiteualifide Usgshifi@rsdifig.i sol ation and
purification of the organi c conpounds. Exanples of the procedure nentioned
above include adsorption colum chromatography using a stationary phase
such as sili caThele,is abuimhitgioor on fHeosdigdnt LGN RO Badalive MRAGRETIEUM Si | i ca gel ;

artitiopn colum chr Qar aph Sing..a,s heti c. adsgrbent such as
geph.zid'iaxr?_eﬁﬁ-gag B %v%?cgg%éttng%?@%%%@%%? grfecé&x%ﬁlr%% ,‘mArrﬁé‘?IPP{eé °§]<AD 11 (a
product pfefiRahin Rltdaadndods ah bikohobsudhi @6 mathdRol @0ethanpt; adutherof M t subi shi
Chemi cal 3% Qggé}%&%éfu&,&ﬂ&eéﬁggqg,%ﬁ alc_li“h%ﬁ%t %r&pcqﬁy nor.mal .d'gmd reversed .

phase liquid chro graphy Using siiica  geror al BASEES °f a gel (high

per f or maREsture ghivetes landrrmeogmapivyorgsnipsefventsgtiyreof.or a sui t abl e conbi nati on
of these procedures, and the desired conpound can .be isolated and purified
by elution with appropriate solvent fromthe columm used. | NDUSTRI AL ,
 APPLI CABI LI TY Thererslien trmperater andthegrastininstimevdenend mainky amsef ul product s

for | Imsm utgiaaﬁhgl khRerifIBEsAHRQN enERlL ORE Brodedald NeL8N ivatiMies:. (Fhehavi ng
exce e.n 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 Bransted 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. Exémples of
preferable solvents include an alcohol such as methanol or ethanol; an ether
such as tetrahydrofuran or dioxane; or a mixture of water and one or more

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




ACAT inhibitory acti vi ty, and the novel manufacturing nethods of tr%?sMAY 2005

‘invention are superior to the publigly known conventional nethods in
respect of several points descri bed® bel ow. 2 7 MAY 2005 38 (1) there is
no need. to use brom ne or sodium cyani de, which have sone handling and

safety p [nwork.operation. (2) operation conditions of_reactions
can by [IRbERo RatBb \PRELAL Sied Bk RS b aRafR ionl B B 5 22S" ' 05
pr oduct ifor ayperisdefifrasn b@nmgutdsite i8tarerten working tine (about 2/3); can
be increased, (4) reaction conditions can be greatly rel axed, such as by

| owering the concentration of agueous sodi um hydroxi de solution in the

| ast step of Aftaspgheirerstiohds camiptptyd,itbe acingosodpluhdt isahd deS§yed hi gh yi el d

of theciggg g : I o revious..overall yield

of- the 'corrpgslﬂtgllr tg;S lieg{:ﬁrglﬂ % 1%%&3 r O%H?Hg%c%#gggﬁ%h%% 4 %%qvgn?%ﬁdi scl osed

in the peFBRigdes reference was 7.2% whereas the yield obtained by this

invention is 27.3% or nore). BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The
-follow ng exanples are intended to further il|ustrate the present

i nventi on and BFEXABPLS: the refction snirtyrets pRatralizndeanproptiptelyrrent i on in any

way.  ExsiapipgtalesPifeRedent, £8 réfnoved by filtration, and the neutralized reaction
hydroxy(1l:acetyl -4, 6-di net hyl i ndol i n-5-yl)acetic acid To a Suspensi on of
1-acet y|fPEEt%€ed¥fn%‘FH§‘irF¥?d8|t fEeqB0Y)MFRIE d PaRHtionce e tHSRIY e TSRS aci d (400
~.m) was sulded sghly axtiye aagiate fRRNHERAMCDHIE ¢S h6PateR ald wBEH HLEeMHE, and the

resul ti m'exturte was stirred for .4. gjh‘ urs at 60C tq 65C. After cooling
to OC to BT HPRACH LTS Y PP ik s I55ted FomnouRgrs ParhshEh t han 0. 5
hour s atwafer sdiiehper ahbiydrovandagiepitnalalipteatitht tint edd\weneeriepad as ed by

'éth water (500 m). The crystals obtained (about

filtrati d .
- 126. 49, %g? a\%ecligﬁt ?%\%%\#\{é di ssol ved in 1M aqueous. sodi um hydroxi de sol ution
(800 m) wunder stirring, and the resulting mxture was washed with

(700 )+ and TR Toutl frso e AR o U, e BB BB
dr opwi secenVERijenadptluriaeesaticd {sisottst8itrtion) regredipiation pngrocedides keepi ng
the tenpgiabi ﬁs@ényfl%efd%ﬁ%e Bbl8bn LR ﬂxﬁﬁ%&h&bﬂ 9f {HJ&%&&C‘N&S : |
- compounds. Examples of the procedure mentioned above iﬁcludé 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 perfdrmance'liquid chromatography is preferred);
or a suitable combination of these procedures, and tﬁe 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 produ‘cts for
. manufacturing the above-mentioned indoline deﬂvatives (1} having excellent
ACAT inhibitory activity, and the novel manufacturing methods of this inﬁention

are superior to the publicly known conventional methods in respect of several

points described below.




furthermore stir red'-for more than 0.5 hours under cooling, only et hgeag| 2005
was ‘evaporated off in vacuo. To the suspension thus obtained was added
“nmethanol (130 ni, nethanol was addetf to adjust a ratio of water/nethanol
to 10/ 1), and the resulting mxture was stirred for nore than 0.5 hours
at 0C to 5C Y 200'5 39 Crystals precjpitated were separated by _
filtration, Vég)h G VRSP USeSBBTIS Ot Xgn d‘é{F11 etb%'éesﬁnﬁr essure
(f or . nortertdhiag ahd safuy pratticA® @) worldbpédagiornd of this tinme, the dried :
crystals were taken out fr t he. dryer and . ground |l a hen further
dried under r %)uéépgaa%?éeg%rhﬁgéﬁ SrreRETES FENP Wlprpﬁ%%\ggp%?ﬂgb&r to afford
the tit|exagwipadutbe (BB prpredsd: 86% as col ourless crystals. 1H NWR

- (DVsO-d5) S p , LAH L singl X i D , triplet,
J=8. 28Hz) ; 23879?’ ‘%Séfo‘t“%lwﬁflgﬂtl %gfgk?gz%@&?‘?33&%@5‘7%%%‘%%“%9@%; TR (3H,
si ngl et )can e ingreagedl, singlet). Exanple 2 Preparation of : :
1-acetyl -5-et : = A 60l et j | i T :
hydr oxy( 1- acep 3?@%%?%%&%%%%@r%gégl%lrmé%g?’?%cgc%% (P y(lgfvsrlf]l% tl—(i)ff)t‘ ained in
Exanpl e PRafiT#tigupinauesir shdive Brdioxisll sofutiyin thedagtgdgree! content: 53.1%)
pl'aced igrepark ﬂfgcaagg%qﬂcaa\@d Wispaddedin saturated solution of "hydrogen
chloride in et anlqll (30 mM). After degassing with nitrogen for 3 tines (5
Kg/cm  for edehy DR IFEATART ARG RPERG GEforiatan (h gam bgoktaiaed Bbei nes (5
kgl cn fgrevieas byeralyidl@ 86 theeddtupddifl sfsthilaNg) Fbkithe RoM@susillicfred for 5
hours at 70Cl u(ﬁggr @) #)re suri.zed hydrogen a%g%)o?p%ﬁre é5 kg/ cn?). The - '
react i onCHPAPLARGOSFT 1 BiCRFion 4t FERDES FAF | atheufiPeheae Mg E61 |, whi ch was
washed wiithinetl hgnbis ip4entidn) is 8% drithbfept € and washi ng were conbi ned and
concentrated in vacuo, and after adding acetone (30 ml) to the residue,
the resulting m xture was concentrated in vacuo - once again. Subsequently,
to the residue obtai ned were added acetone (30 m ), diisopropylethylam ne
(4.4, 3.0 edubat SDEIR RARRYINGVOF ril® Airfly 1.0 equivalent)
successively, and the resulting mxture was refluxed for 10 m nutes.
: ‘ 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-acetyi-4,6-dimethylindolin-5-yl)acetic acid

To a suspension of 1-acetyl-4,6-dimethylindoline {50g} in con_centrated-
hydrochloric acid (400 ml) was added glyox&lic acid monchydrate (48.6g, 2.0 o
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 mdfe
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 s.tirririg, and the resulting
‘mixture was washed with dichloromethane (700 .ml). To the aqﬁéous -layei' ,

-~ 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 keepiﬁg_ the temperature at 0°C to 5°C. After the .re'sulting 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 méthanol-'

. (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. .




" The reaction mxture was concentrated in vacuo. To the residue obt%%é’iﬂw 2003
were added water (30 m) and ethyl acetate (60 m) successively, and after
stirring, the resulting m xture vvas3?i_ltered to renmove insoluble
pr eci pita'tes whi ch were washed with water (30 m) and ethyl acetate (30

m ) successive 1hat & ..2nd ng. e co ed,, and both organi.c
and aqueous Iadflérf'tsa-[\/\gremplsaé%araesaepbar Sgllb?' {lﬁrgﬁ r?h’? N RPIed aqueous
| ayer wal808xul) and ediediviritier e¢diyded gredsatre (foSthont )ha)m:@hagaa :1&1,4(&@(]1 t he extract

nb | _NMAY, 2005, 40 | rated above. The
g’?;aﬁloc ‘ik%%rendt& r}u eth gt m r1e%i r\gstaj(s?)\ﬁerﬁt?kerh?ﬁ? * aomigg% oUS

magnesi ugnoyuﬂf‘mﬂearahdleudndént date dndaderduced peedupy fasmbe: ﬂ:ﬁm Bfford the

A L A e e e B SR A S

J=8. 28Hzgrystads.62 (2H S|ngl et); 3.07 (21-1, triplet, J=8.28Hz); 2.29

(31-1, | et let); 2. 17(3H, singlet); 1.21 (3H,
'EI’I pl et o ng ec%fhzbg%déﬁggéé %éagjpggepar ation of .

1- acetyl 5 netﬁdﬁytﬁrbualpt]rret hyl -4 6-di methvlindoline The title conpound

was obt ai ned @quhguglhgﬁeg crystals (yield: 82% in sinilar manner to that
mentioned in Exa ing a saturated solution of hydrogen chl oride in
met hanol as th@of’fé@lﬁt ffﬂ?iefdeﬁéﬂﬁzl n the place of the saturated solution of

‘hydrogen chl oryde g, ﬁhﬁ@{lgl:g okitNVR (CDA 3) - S ppm 7.93 (1H, singlet);
4.02 (2H, triplet, J=8.28Hz); 3.65 (31-1, singlet); 3.64 (2H singlet);
3.07 (2H tri pPer GHc=gingefly):  2.29 (314, singlet):

2.16 (3H, singlet);
2.12 (3H, singlet).

'Example 2
Preparation of 1-acetyl-5- ethoxvcarbonvlmethvl 4.6-dimethylindoline
To hydroxy(1-acetyl-4,6-dimethylindolin-5 -yl)acetic acid (3.0 g) obtauned

in Exa.mple 1 and 7.5% palladium on charcoal (1.3g, wet (water content: 53.1%j)
placed in a 100-ml autoclave was added a saturated solution of hydrogen
chloride in ethanol (30 mil). 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 5 hours at 70°C under a
pressurized hydrogen atmosphere (5 kg/cm?). 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 res1due the resultmg mixture was concentrated in vacuo
once again, Subsequently, to the residue obtained were added acetone (30 ml),
'diisopropylethylamir_le (4.4g, 3.0 equivalent) and acetyl chloride (0.81 ml, 1.0
equivalent) successively, and the resulting mixture was refluxed for IO minutes. |
The reaction mixture was concentrated in vacuo. To the residue obtained were

" added water (30 ml) and ethyl acetate (60 nﬂ) successively, and éfter stirring, the
resulting mixture was filtered to remové 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 équeoué layers weré
separated by partitioning. The separated aqueous layer was extracted with

ethyl acetate (30 ml) once again, and the extract was combined with the organic




2.18 (31-1, singlet); 2.17 (31-1, singlet). Exanple 4 Preparati o% fow,Y 2005
"1-acet yl - 5- n- propyl oxycar bonyl net hyl - 4 6- di nethylindoline The title
“conpound was obtained as colourless ¢?ystals (yield: 93% in sinlar
- manner to that nmentioned in Exanple 2, using a saturated sol ution of

hydr oge [ JinLn- pr | al cohol as the reaction so|vent .in. the place
of the nls?g u%gtag%e%% 8"?02%‘“%%? S’h"“’{i‘ﬁ|""c§’rsif‘8‘g‘“"i“&1 ‘8‘[1%‘?5&9 ‘.nrﬁzd?eﬂ/w 2005
- 41 1H Nwwvef @DEI&)ouS mpapgnesiund 2ulfdtedndséongbetritedditict 4etluded|grieghet Yo~ 3. 63

(2H, sin )d rd t: kT Hz);, .2.30 (3 singlet); 2.17 (6H,
" singl et)f%&%ﬂés%?g%?%??&%t%g’;YIB%Sg1%0215}1?6%0}1?15?%?‘5’3?‘%3/. 32Hz). Exanple 5
Prepar ati on of 'H-NagR{GIPCIZ} ppmo- 5- et hoxycar bonyl met hyl -4 6

~di met hyl i ndol i a..sel.yti on of . : :

" 1-acetyl -5- et'h@gg-(gglflbsolﬁg]leﬁbt hyl -4, 6-di met hyl i ndoline prepared in the
Exanpl.e 2 (3. Cylli(AHageastet, dc7-88H80 nl) was added dropwi se concentrated
sulfuric acid 439.8uMdpy, :[_]Qg.%%hl’z{;i ng under cooling in an ice-bath while
keeping the reaction tenperature bel ow 20C. Subsequently, to the resulting
m xture was addt®d [@FopReSE: funing nitric acid (0.81 m, 1.8 equivalent) at
-5C, and the rgouldhngiglebugesyes stirred for 1 hour at this tenperature.
The reaction n'&éggrewas Foured into cold water (90 m) and tw ce '
extract ed w t h2drdflor8gthane (60 nm each). The conbined organic |ayer --
was washed w t$ 18 (SHf sihalegd aqueous sodi um hydrogen carbonate sol ution (60
m), 5% aqueou$ sfcighum h%gr ogen carbonate solution (60 nm) and water (60 -
m ) successive 3} i 8386Yer anhydrous magnesi um sul fate and concentrated N
under reduced pregSH &igle:, akf osdizi.he title conpound (3.17g,

- 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 chlioride in ethanol.
H-NMR (CDCls) & 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);
12.17 (3H, singlet).

Example 4

Preparation of 1-acetvl—S—n—propvloxvcarbonvlmefhvl-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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yield: 91% as colourless crystals. '"H NWR (CDC13) 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. 214](3H, singlet); 1.23 (3H, triplet,
J=7.BHz). 2 3 MAY 2005 42 Exanple 6 Preparation of

1-acetyl - 7-ni tr 05,5+ wcarbonyl net hyl -4 6- dinethylindoline The title
conpound was olggglﬁrgﬁfﬂg@:/%’%ﬁrl ess crystals (yield: 93% in a simlar
manner to that7.B2ftiosieglei)n Exanple 5, using 1-acetyl -5-

nmet hoxycar bonyj mﬁﬁyﬁ“ﬁﬂ}%éﬁ met hyl i ndol i ne obtained in Exanple 3 as the
starting material. 1 '‘CDC13) 5ppm 4.14 (2H, triplet, J=8.04Hz); 3.70
(2H, singlet);3.8367H(Skeledi nglet); 3.07 (2H, triplet, J=7.84Hz); 2.28
(31-1, singletqy; , 1S4 ); 2.21 (3H, singlet). Exanple 7
Preparati on ofé'g?g@c%%/r_@é;ﬁrﬁ%ghgﬁet hoxvcar bonvl net hyl -4 6-

di met hyl i ndol i é01(FHasingiet)ii  aut ocl ave,

1-acetyl - 7- ni t3 @7 9s @t faxxgar bonyl met hyl - 4, 6- di met hyl i ndoline (5.0 g)
obtained in Exanple 5 and 7.5% pal | adi um on charcoal (wet, 3.76g) were _
suspended in'elc-ggrﬁ%‘ﬁ’ TRERIEY;. After degassing with nitrogen for 3 times (5
kg/cnR for eachk7qwd, #6Ré20kngonif.rogen with hydrogen for 3 times (5 '
- kg/cnR2 for each) successively, the resulting m xture was stirred for 2
~hours -at 55C under a pressurized hydrogen atnosphere (5 kg/cn?). The
Teaction ‘ _

' Example 5
Prepafation of 1-acetyl-7-nitro-5-ethoxycarbonylmethyvl-4,6-
dimethylindoline

To a solution of 1-acetyl-5-ethoxycarbonylmethyl-4,6-dimethylindoline
Ap.repared in fhe 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 réaction temperature below 20°C. 7

Subsequ—ently, to the resulting mixture was added dropwise fuming
nitric acid (0.81 m], 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 satura_ted aqueous sodium hydrogen
carbonate solution {60 mi), 5% aqueous sodium hydrogen carbonate solution (60
ml) and water (60 ml) subcessi{rely, dried over anhydrous magnesium sulfate
and concentrated under reduced pressure to afford the title éompound (3.17g,
yield: 91%) as colourless crystals. o

'H-NMR (CDClz) § 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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m xture was filtered to renove pall adi um on charcoal, which was washed with

ethanol (50 ml). The filtrate and washi ng were conbi ned and concentrated
under reduced pressure to give a frattion of the title conpound.
Furthernore, pall adi um on charcoal separated above was suspended in

di chl or onet ha agéq and after stirring at roomtenperature, the

catal yst was rem) 8 f| I t ratl on and washed wi th dichl oronet hane (25
m). The filtrEd g :‘ agetyl-weitep-bondhnevtaabohvbondeiiiéat ed under reduced
pressur ey; M&iRA ther fractl on of the title conpound. The title
corrpound_%‘%%—ye‘gd 90% was obtained by conmbining two fractions of the
title conpoundiybtidt perdpaled was obtdinivRas GNEL S} ssGerpphad sA(y il : (98%) 1ql(,'var tet,

-J=7. 08Hz [ E@Q%’Jﬂ:)] 43 3.64 (2H,

si ngl et)élmélagng%&ﬁ?k%ﬁ%rg%ﬁmf& i, e% Béln%’@ﬁ“ %ang| et); 2.14 (3H,

si ngl et )met@xmarPswlrr@ﬂmgtﬂeé)dlmftlmmelslwe ebtajsiedtin Exemmepias theExanpl e 8
Prepar at i@afi@f mhtafg!t Y| - 7- am no- 5- met hoxvcar bonvl net hvl -4 6-

di rrethyllndollne The title corrpound was obtained in 93%yield in a SI mlar
manner to 't hati-heHt (Jrel § APExanpl e 7, using

1-acetyl -7-ni ta;Qz;E(gHegrn;qgtygagl@qw‘ met hyI 4, 6-di net hyl i ndol i ne obt’ ai ned in
Exanple 6 as the starting material and net hanol as the reaction solvent.
1H NVR (CDClS) Bt ﬂmég’t(ZH, triplet, J=7.8Hz); 3.68 (2H, singlet); 3.64
(3H, singlet); 337Q§H(&Hglet)§| plet, J=7.8Hz); 2.29 (3H, singlet); 2.13 (6H,

singlet). ExagBVE[zﬁ, triplet, J=7.84Hz);
o 2.28 (3H, singlet);
2.23 (3H, singlet);
~ 2.21 (3H, singlet).

Example 7

. Preparation of 1-acetyl-7-amino-5-ethoxycarbonylmethvl-4,6-
dimethylindoline ‘

In a 100-ml autoclave, 1-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 hydrogén for 3 timesr
(5 kg/cm? for each) successively, the resulting mixture was stirred for 2 hours at

. 55°C under a pressurized hydrogen atmosphere (5 kg/cm2). The reaction ' _ |
mixture was filtered to remove pailadium 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

rml), and after stirring at room temperature, the catalyst was rem.o.ved by

- filtration and washed with dichloromethane (25 ml). The filtrate aﬁd 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 (CDCls) & ppm

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

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




“reaction mxture was

“Preparation of N-(|I -acetyl-5-ethoxvcarbonvl net hyl - 4 6- dlnethylln&%iﬁ$YZME

“T7-yl) -2, 2- di met hyl propanam de To a sol ution of

1-acetyl - 7- am no- 5- ethoxycarbonylnetﬁ%l-4 6- di net hylindoline obtained in

Example 7 (4.0g) in dichloronethane (40 m) was added

di-i sopropyl et e 49, 1.2 equivalent) with stirring, and the

~ resulting nlx?%%gq%gsm%%e ed to 0-5C. Subsequently, to the reaction m xture

- was added dr opwP6d2ldi wrglleyJ=ThbbE);de (1.74g, 1.05 equivalent) at 0-5C, and

the resultin r .stirred for 1.0 hour at this tenperature. The
Qz@bﬁéﬁ gmggﬁéd with water (40 m), and the resulting m xture

was partitiondd4 (3Hesiseglotir at ed organic |ayer was washed twice with a

sat ur at ed sodgqa1§gd&ggg$ carbonate solution (20 m each) and concentrated

under reduced pressure 0 the residue obtained was added ethyl acetate

(20 M), and %Eé (PHstinl¢tnd=HORBHEke was concentrated under reduced pressure

to about 12 m. This addition and evaporation of ethyl acetate was

repeated once again, and the 2005 44 resulting mixture was stirred at room

t enper at ure. PECtA rring, ethylcyclohexane (28 nl) was added, and the

resul ting m xtBrepaMBnSiiLs lf'p-émiﬁ@[iemtetﬁ‘l% CeinBh By 6 OOM t enper at ure
and then, for re.than 30 mnutes at ystal's precipitated were
separate%m§§hgﬁ¥§pﬂﬁtlon washed with a m xed sol vent of et hyl acetate and
;e]'E Pyl gycl ohexa’f\lee tifle 4@@9&1]:1&1 )vaal’dﬂitadﬁbtlii% g%q,ﬁeldri@&g;lﬁdapfr%%f & ( 50|C) to
afford t titl ie ol our| ess crystals.

i H NVR (%’6& g@%"%’ e('iﬁlgéﬁgﬁcsfij‘ 7~ Eil{%)agﬂﬁ ﬁﬁ%’é‘t ): 4.11
(211, qummetﬁﬁﬁadbﬂhh Pbtaideddh Eddrbplels @samessmgl@,tﬁlater&i ﬁﬁd( 2H,

doubl et - hﬁﬁﬁ%xﬂ% %g %%E%Dgggpg |nglet) 2.84 (111, broad singlet); 2.28

(3H sin [ 2.11 (311, singlet); 1.25 (911,
singlet); H-NMR (CDCl3) 6 ppm:

4.02 (2H, _trlplet, 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-ethoxycarbonylmethyi-4,6-dimethvlindolin-
7-y1)-2,2-dimethvlpropanamide

To a solution of 1—acéty1-7—amino~5-ethoxycarbonylrnethyl—4,6—

- . dimethylindoline obtained in Example 7 (4.0g) in dichloromethane (40 ml) was.
added dusoPropylethylamme (2.14g, 1.2 equivalent) with stzrrmg, and the
resultlng mixture was cooled to 0-5°C. Subsequently, to the reaction mixture

- was added dropwise pzvaloyi chloride (1.74g, 1.05 equlvalent) at 0-5°C, and the .
resulting mixture was stirred for 1.0 hour at thls temperature. The reaction
mixture was washed with water {40 ml), and the resulting mixture was
partitioned. The separated organic layer was washed twice with.é saturated
sodium hydrogen carbonate solution '(20 ml each) and concentrated under
reduced pressure. To the residue obtained was added ethyllracetate [20 rﬁl), 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




'1.21 (311, triplet, J=7.08Hz). Exanple 10 Preparation of < 7 MAY 2005
N-(1-acetyl -5- et hoxycar bonvl net hyl -4 6- di nmet hylindolin-7-yl)-2,

- 2-di net hyl propanam de The titl e'conp%gtmd was obtai ned- as crystals in 98 %
yield in a simlar manner to that nentioned in Exanple 9, using

1- acet yl 5 e @B N0 B2~ -4 6-di nethylindoline obtained in
Exanpl e ré‘é@%%“%?ﬁﬁgygﬁg{‘%ﬁ% Q‘?&%{Wﬁe( (%&3’3"” M8ym 9. 18 (1H,

si ngl et )ethylcy@oliexpne (2% gdldvas addest, pnd the ddsultind mikingadasistigtedtps 3. 70 (211,
doubl et , mdrliZadHD mi i.ng| . , inglet);
2.28 (311, si ngﬁﬁ‘in;‘mgﬁ?%gt f%o?’lté?é? %gf‘gtjf)régl d?“‘%nnf;f&f)’l?geo%‘%%@%?‘?%e?s.a, |

si ngl et )at 0-$°G5 Grypfalspreginitayed weseagpheatad bpfipatiern, iveashed with a '

N- (5- et hpxyaahhe eftf adl R ' h011%a)4a ) Z3d dri :
di et hyl pr opanamﬁgg@g%&r% )}?3@3’%}1&&@%&?%.f;)é%()e{;ﬁ)o%%g?%%ﬁy et hyl - 4, 6-
di met hy| 7eAH6%d Rrepsyie)(59°Q) teaffarchihiepitmenrapeuied o928, weedd:i T6%beanpl e 9 (3. 59)
and et hatdurfed: ddtaides added dropwi se sodi um et hoxide (20 wt % et hanol

sol ution) while Keeping the reaction tenperature bel ow 30C, and the

resul ting m x#uFM ¢l¥do@d for 1 hour. After cooling to 0-5C, -
concentrated salhByiiCsingiehd (6.88g, 7.5 equivalent) was added dropwi se with
stirring under cooling condition while keeping the reaction tenperature
bel ow 30C, and*tRdliekiopdisitgleti xt ure was refluxed for 2 hours. Water (17.5
m’) was added 4.0itbg, (ﬁ@ﬁfé’c! @m‘ogmg)'t; ure, and ethanol was evaporated off in

_vacuo. To the %ﬁﬁl ﬂﬁe obt al, n?d was added ethyl acetate (35 m), and pH of

the resulting tlliHebiad sipgleft ed with 25% aqueous sodi um hydr oxi de

sol ution (the ag8gpHsdderlivgys adj usted to pH :

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-methoxycarbonylmethvi-4,6-

dimethylindolin-7-yl)-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-
methbxycarbonylmethyl—dr,6-dimethy1ind01ine obtained in Example 8 as the
starting material. =~

1H-NMR (CDCls) § 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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©12-13), and the resulting m xture was partitioned between ethyl acetate and

‘wat er. The separated organic |ayer furthermore washed with water (35
m ). The washing and t he aqueous I2€ir‘separated above were combi ned and
reextracted with ethyl acetate (35 m ). The extract and the organic |ayer
separ ated above y\eEg ggg%hned and concentrated under reduced pressure to
afford the title conpou {3.269) as a crude product. The physi co- chem cal
properties of t-Re (9Htsisglednpound obtai ned. were the sane as those of the
product obtained in the step (4) of Exanple 3 described in the Japanese
Pat ent Nunber 2968050. Exanple 12 Preparation of

N- ( 5- met hoxy caP¥BAPIEnEt hyl - 4 6- di met hvl i ndol i n-7-yl)- 2, 2-di methvl prop
anami de The tipleBafARRQIMN (8% RURbARAME B3 Sinhehdlihdoi-Siviiid 3 manner
to that nentioned 1 n Exanple 11, using

N ( 1- acetipetbylprananamide honyl met hyl - 4, 6- _ _
dinethylindoIPg:zﬁmkhﬁa{2ﬁﬂmqgkEﬂhpé@@@ﬁﬁ@ﬁ&@gﬁ@ﬁﬁ%@ggl|n E?ﬁnple 1?_and
sodi um net hoxi.de, as starting nmaterial.s and nethanol as the reaction
sol vent . SPi R R 35 i Y RIBP IS chipiad in BRmple 008 4E 3. 64
(2H, si nghdtihanoB(3BIm]) s Ridedldeb)wisd sE&Fﬁthhoizd’dEgQ?gvﬁ o Eﬁla%@l-itzg : i gg
(2H, triplet., J=8.56Hz): 2.16 (3H singlet), 2.13 singlet); :

E 9H, si ngﬂl‘é{lﬁ)‘.’) W RSP gl@eﬁ%?)tgﬂna YR r?\li)flgwc%)r Gozuhehhyasuing

6- di net hulixthroohy Fémdekifor 7mshz.- ZAf%ﬁ dldblﬁrfgg fbyd345$©p@:ﬂﬁl : gﬁgsteatsﬁlﬁ&% To .

N- ( 5- et hox 0 net hyl - 4, 6- di et i ndolin-7-yl)-2,2- .

di gret hyl %%%3%—%?%“%% e&Bﬁ‘élkeﬁé)dW%a‘gﬁér%PBWisf & SR c9etinky| ene (28
m), di conptiapyhét kebping tite fehcfidn Mmpdrafu@Balakent, )ardinghe k=@t bronm de

. i val resyl ti m xture was refluxed for nore
: 5 a]'aﬁo 8mhicl)1lhylgtii'r§ Wg.g lil‘(le u%{leﬁr}gx) 2 h%{]uqs.t rQ)&at_ere ?1"%1% mqgwas' adéled to the reaction
mixture, and ethanol was evaporated off in vacuo. To the residue obtained was

added ethyl écetate (35 ml), and pH of the resulting mixture was adjusted with
25% aqueous sodium hydroxide solution (the aqueoﬁs 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—(S—me_ﬂ'xoxvcarbonvlmethvl—4',6-dimethvlindolin—7 -y}~

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—methéxy¢arbony1methyl—4-,6—
dimethylindolin-7-yl)-2,2-dimethylpropanamide obtained in Exa:n?le 10 and.
sodium methoxide as the starting materials and methanol as the reaction
solvent. 7

TH-NMR (CDCl3) & ppm

7.05 (1H, singlet);




After cooling to below 70C, water (28 m) was added, and the resul €ihMAY 2005
m xture was partitioned. The separated organic |ayer was furthernore R
-washed twice wth water (28 ni each}® and concentrated in vacuo until the
vol une of xylene was reduced to about 6 mM to give a solution of the title
conpound in x;§ gQEZH éggglg).m' xture of the solution of the title conpound in
xyl ene and 90%’ eous ®ethanol sol ution (28 m) was added sodi um hydr oxi de
(1.66g, 5.0 equbVétEnsihgletiand the resulting m xture was stirred for 1 hour
at the reacti re_ 0C. After cooling to bel ow 30C, water
(15.5 m) ms%gg%g%?’e%%g&tﬁegégls{%rti ng mxture was concentrated in vacuo
until the vol uh89 &Hitthwlgodth.PoHzwas reduced - to 18 m. Subsequently,
acetone (15.5 grh} (y@SsiAgidgd to the residual sol ution, and the resulting.

m xture was adjusted to pH 1.4-1.6 with 4N sulfuric acid at room
tenmperature. Ful?Entrgdetinat er was added to make a total volunme of water .
of 46 nml, and t.he ($@s4hikHg M xture was stirred for nmore than 30 m nutes

at 25-30C (anbient tenperature). After crystals were precipitated, only
acet one was evaporated off in vacuo. To the residue was added acetone (5.0
m), and the Lesukilgg m xture was stirred for nore than 30 m nutes at
25-30C (anbie iture), and then crystals were separated by
filtration. The on ol N-topcarbapmethylyd Qedimefad Haactylindolmd

~acet one digletihylpro ishﬁmtnder edue pr eure to af odth title
~conpound (2.8 Leld: 869 r al.s.  The physi co-chem cal properties

of the title g%jrr%}g%ﬁ?ctih %’%’F%ri@ﬁg?aﬁlswggyf’%’FFL‘WQHB‘“&IQE’E‘%G%Q&‘ t he product - .
obt ai neddiinetiEdpmplasatidtedstnined dn iBxadapan e $2 8gr were-added xylene {28 &lj] BRAY 2005
47 Pat enf:: e 14 Preparation of N-(5-carboxvnethyl-4
6- di met E‘EITQ-NP{-%. tieﬁ%%g%og__%%@ % esivglopth v‘ﬁfr%ﬁ’é%ﬁ?ﬁ“ﬂ% Gatabe To
N- ( 5- net héepetnakwily Brdithy Festilaglimistiuhy ian defluxed Fotyhpr2t12m 8 hours. . :
di met hyl pgonRaRaA] i LI I 2. 3 re added .xyl ene (23
m), di%opr ogg% %R@Pﬁﬁoﬁggf%&i?% ‘%?%g%%etﬁ’ \?g%ledrqle )reséﬁ%“%% yf broni de
(‘1. 81 niwas paditegaily allemtoparaiad otdrenic byt wiefinthemore waabed eficuxed for- nore
than 8. SwliQuicter (28TchachPOhd BohdeeRELOM Ao R Fhe (Alall Jr YR8 added, and

the resulting mxture was partitioned. e separat ed organrc rayer was
" furt her nH*eTSHNSRL 0 gbpwied mi to give a solution of the title compound in xylene.

To a mixture of the solution of the title compound in xylene and 90% agqueous

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 resuiting-
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 mi),
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 écetone 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




‘with water (10 m each) and concentrated under reduced pressure toza{‘,f?"iﬁt\’r\fdm{ls
crystals. To the crystals obtained were added ethyl acetate (4 m) and
hexane (8 m ), and the resulting mffure was stirred for a while, and the
crystals were separat ed by filtration. Subsequently, to a solution of the
- crystal 99&3 BOVRghdn 79) in 75% aqueous methanol solution (37.4 m)
was added lctll um% %r oxrde (0.79g, 5.0 equivalent), and the resulting

m xture vvas stlrred for 1.5 hours in a bath controlled at 60C. After
cooling to bel gw %ég Jret hanol was evaporated off in vacuo, and to the
resi due was adde cetone (9.3 m), and then the resulting mxture was
adj usted to pHEIeparatian WN%-ANWW@thVé4ﬂ!MHL®MBM&

- SubsequeRih¥hyWab @a\f@ae@ggg to make the total volunme of water 38 m, and
~the resulting mxture was stirred for nore than 30 m nutes at 25-30C ‘
 (anbi ent t enpéP At trr@pthoryearborylpnethyls, Qetimegrdindplin-twH2.2%nl y acet one was
evapor at @dnethllprbFans@eie obindd ' E@éhﬁl@elﬂf\@%%%?ga&&e%t &e(ésf}%g* Ly and

the resulting mxture _was stirred nore t es at C

~ (anbi ent Igrpepdetyiaming il 12el 13 gativaleniand lseqsut brosdde {181 Iml ati on. The

crystal s 1abeqiitgenyessl m&ﬁ&@tMgtrHlxtLﬂrQ%Mﬁgﬂéi RELSRENSRIZM hehrand dri ed
under re ced ressg)ia g %fford the title conpound (1.72g, yield: 56% as
e Bt &

cryst al sM¥hEC A2t Gpard wes aghednand the selsmgsaRasht ai ned

wer e thﬁra%@imtlﬁ&'lddhome@fapitﬁﬁedpd TR taylp bt YRSk He Am B AR R dO WS T | bed in
le 15 Preparat| on of (1-acetyl-

o ot T RO Y oGP PREF I G0 20GBF TR GRA GFesouro 1o atford
hydr oxy( tmwsyl Tolt -ty smlshylithinga veme Bdgdd a@l@t hetaei(d miphhdineeshd @ Exanpl e

20538?%6{&] ﬁﬁjpofséugﬂ%?%m }%geg@)s(s\ﬁmgda S’ﬂﬂﬁhos %%%?Wﬁ‘z’ﬁfwru?goaas% '
stirred S_tmraﬂedﬁuuﬁ%raamnloo 107C After cooling to 50C, water (1120 nl) was
afford (1 aceryroqmigRLEPio pAt 4P SRR BB awae L PS%yi al o
- 859 . mﬁﬂuﬁ@lwpmanok@oleh@m@?& eml) wbsaddedmdmnﬂsycapmar(@meg, %9 250C.
1H-NVR (YBO:RY, Sh@RR festRidghiixtaid \Wheldrred 182 6 Hdurd [ Phgly 8. 0):

. controlled at 60°C. After cooling to below 30°C, methanol was evéporated 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 oﬁtajned 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—chemicai prdperties of the title corripéund obtained were
the same as those of the product obtained in Eﬁample 6 deséribed in Japanese
Patent Number 2968050, |

Example 15

Prepai‘ation of { 1—acetv1—4,6»dimethvlindolin~5—vllac;étic 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




. 27 00
3.53 (2H, singlet); 2.98 (2H triplet, J=8.0); 2.22 (3H singlet):® 2M%%®
(6H, singlet); IR spectrum (KBr)cm1: 1715 1620. Exanple 16 Preparation of
1-acetyl - 5- et hoxycar bonyl met hyl - 4 6- 4P met hyl i ndoline To a solution of
~ hydrogen chloride (665g) in ethanol (2000 m) was added

5 t.hylind etl acid obtained in Exanple 15
Ei58§)e W had Padh Tl Otés%dfw%lﬁ? o7 § PHtFh e R Fas SAFeds- 50C, and
t hen an éirma]rn@irsfata@mmWConAﬁemdmgngydSomIWéﬂeﬁ(laQUdn() 1REQIME), wWas

A was added and
g\r/32 ? ;?tsglqpr cs'ltalS t?) affce%l ya\lc,\%? c‘évt e’ée:ﬁ%?tgg%éfﬁ?rﬁ“?? %‘Pflcﬂ’ilegﬁd afferdlto afford
1- acet yl agptylet, ﬁe:km&uﬁmﬂyslmﬁ -Hjdcetdc Geidi (PRBA Whdladeddone (1469, yield: 87%,

of which [ chem _cal rti 88, wer e th as those of the
product 0 tal%lg Xt’s N:o %(anﬁpl asfbp‘sﬁ‘?'gﬁﬁ ésf?pﬁ?ré?‘ﬁ‘&?g%’sz%’ﬁe(a
N- ( 5- et hoxycar th\SMRﬂDMﬁD-dﬁ}@ ghinret hvl i ndol i n-7-vl)-2 2-
di net hyl propangn;l ?thdrp hl oride A sol ution of
N-(1-acetyl -5-et hoxytar onyl met hyl - 4, 6-di met hyl i ndol i n-7-
yl)-2,2-di met h?lQ@r(@Hattaﬂiietid Brogpared in Exanple 9 (20g) in a m xed sol vent.
of xyI ene (209 g@j%Hagdl Fett)hanol (40 m) was stirred for 5.5 hours at 80-85C
while bubbling hy roger chl ori de gas (23.1g) into the reaction solution.
After cooli ng,QWPHnél‘lIQIQO(J #9); was added, and the resulting m xture was
concentrated ig HOsingRly. | the total vol ume of the solution was reduced
to about 200 m 2"Qgﬁbse uently, the residual solution was stirred for 0.5
hours at O0-5C, QdﬁdGHeF%leé)I,s preci pi tated were separat e?dbyQL%”iu &nl\/RtO
affordthetltifelg&lmgﬁl -1MAY 52 49 (19. 25¢g, yie
(DVBO-d5) S ppm 939 ( H,§S| ngl etj%m (2H, quartet, J=7.1Hz) 3.77 (2H
singlet) 3.68 (2H, triplet, J=7.4Hz) '

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-S-yl)acetic acid obtamed in Example 15

(150g), and the resulting mixture was stirred for 30 Imnutes 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 l-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-ethoxycarbonylmethyl-4.,6- d1methvl1ndohn 7-vI}-2,2-
dimethylpropanamide hvdrochlonde ’

A solution of N-(1-acetyl-5-ethoxycarbonylmethyl-4,6- d1methyhndohn 7- |
- y1)-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




'3.17 (2H, triplet, J=7.4Hz) 2.19 (3H, singlet) 2.07 (3H, singlet)?2 71Mag 2005
(91-1, singlet) 1.17 (3H, triplet, J=7.1Hz). Exanple 18 Preparation of

- N-(5-et hoxycar bonvl net hvl -4 6-di net h§17Pi ndolin-7-vl)-2 2-
di et hyl pr opanam de hydrochloride Into a solution of

N-(1-ace -et ho rbonyl met hyl - 4, 6- _
di met hyl fl?d%%ﬁﬁe}@yﬁ%ﬁz 2- di met hyl pr opanami de prepared in Exanple 9 (209)

o in  a mxed solN&MRGEDPMSE-dgrepr200 M ) and et hanol (40 m) was bubbl ed

- solvent “of bu

- hydrogen chl ogi . .89) under seal ed reaction conditions, and the :
resul ting mxt%'rsge(l\%ggm%h%rred for 10.5 hours at 80-85C. After cooling, the
. reaction m xtuf&/Was, quaricederdtEyl i n vacuo until the total volune of the
sol ution was r d;L-;c(g out 140 m, and crystals precipitated were
separ at ed by flgltragﬁ’%ﬁlg%eg afford the title conpound (18.1g, yield: 92%. .
The physi co- chéfi®@H. prielperdcirediadf the title conpound obtained were the
same as those @fi7tbe, plqlggggt:-fgmﬁi ned in Exanple 17. Exanple 19 Preparation
of N-(5-ethoxycarbonyl net hvl -4 6-di met hylindolin-7-yl1)-2 2-
di net hyl pr opan%rﬂigdé%?ti’rg&‘éhl oride Into a solution of
N-(1-acetyl - 5- atdvoRyc aipany| met hyl - 4, 6- di net hyl i ndol i n-
7-yl)-2,2-di rre%llgz?'/léropanam de prepared in Exanple 9 (50g) in a m xed
S GHetmglety 400 M) and ethanol (8.6 mi) was bubbl ed
hydrogen chl or ide (3gserifiés, 38)r. umler seal ed reaction conditions, and the
~resulting mxture was stirred for 9.5 hours at 90-95C. After cooling, the
reaction mixture was concentrated in vacuo until the total volume of the
solution was r &demet: 1® about 300 ml, and crystals precipitated were
separated by figltratiaon fford the title conpound. (46,8 ield: 959 ..
27 Mav2005 50hD {2 S e -" vie 8
obt ai ned digeet product obtained in Exanple 17.

Exanpl e 20 Pre é (g{ £ N-(1- 5. -4 6-
N- ( 5- car boxynet hyl ;4@231 | Ret Y P S S PR RT R R sy L %65
: 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 resﬁlting 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-chernical 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-dimethylindolin-7-y1}-2,2-
dimethylpropanamide hydrochloride '

Into a solution of N-{1-acetyl-5-ethoxycarbonylmethyl-4,6-dimethylindolin- '
7-y1)-2,2-dimethylpropanamide prepared in Example 9 (50g) in a miked solveﬁt
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, yielld: 95%)).




di rrét hyl propanam de sul fate To a suspension of 27 MAY 2005

“N- (5- et hoxycar bonyl net hyl - 4, 6- di net hyl i ndol i n-7-

“yl)-2,2-di met hyl propanam de hydrochlori de obtained in Exanple 17 (49 39) in
xyl ene (300 m) were added dii sopropyl et hyI am ne (34 5g) and octyl brom de
(51. 6g) succe t.h sultin ure for 5 hours at
(140 145C. Af f@‘e &18% C‘ioncg en%lﬁag prrg %rﬂe%ﬁgm i & \/\%0u vd\;%l?'ntg’ % ¥H®3% aqueous
sul furi cthackrihess! thosonf thei redidtSibtained dic Kxanmpte 526 aqueous sodi um hydr oxi de
solution (150 m) successively. Subsequently, to the organic |ayer
separated were added ethanol (75 ml) and 25% aqueous sodi um hydr oxi de

sol ution (36. 5%pamplaRd the resulting mxture was stirred for 3 hours at
'50C. After stipll00ioWe ¥ (5-&3BBxFhdtnyRS caddRs ;1%“? %ﬁﬁddlﬁ{s’?”ﬂ)' é‘I,Q m Xture
was stirred for 0.I5 hours at  roomtenperatu

react i ondimsthyiprovappmidegiifaieed  aqueous Iayer was concentrated in vacuo to

renove et hanoltoe 2RAsphsidiCol 1€55-QHR, M@%oﬁﬂgﬁ@lﬁf@é R@ethiindbin-7and then the
resul ting, m xture was adjuste th sulfuric acid and seeded

with cry }-31%digret EWPWIQ%%ﬁ@CgWFéPbt%P% t%@%afﬂékewp(f*@c?r%bm ated, water
(300 nl)xyerse @ddes) dfeﬁ@m&eﬂ, d@i‘d@réﬁ}@atﬁﬁ&ﬂhﬁé . 58Yiaxt WeB)l Wasmider t her nore-

stirred r hour al s precipitated separ.at ed -by
11 tr ot G166 STRESPRCE, 2ot ihe 15Dl B eHE e Ko ratis 2 3400g)

. 3ubsequen4$°y:, talver esalag;, fHeobd6tioikitee tak hersbedReteh: elbtabned above (20g)

was sus ded m xed.sol vent. of _eth acetate and water (5 m

: and s'tj i gﬁgucfl‘? %CFQ?%\?)F(I&W&F (Aég ]ﬁha‘?%éﬁ gPyeoys ﬁé‘%?maniﬂg"%fo%’ée Cryst gi| s :

preci pi t sdletiomgrs® mdrmtaéﬁdzet}y Siubbtéqtenay, toahafofr@’:dc 1dyer Eeﬁdrﬁteﬁonpﬁund :
19. 2g, Qver Si co-C tles e title

'((:orrpognd obt 3 ac?]{r?g wer ® W? %2%4]0 8%‘8 8 mt“hgy%?o%d%csto %tb%fS%e%F

Exanpl e énd dsﬁcrasbﬁdlg mudalrratnes etxrré?aﬁ&rﬁ hdlurslars0206 8856 stExiagpivate? 1

O opato (o0 B HsHaEar ROl Bl I sk PRIE I SRS Y1) -2 2

di et hyl ropa sul n icon o1
N-(1- acetopm Serepetratwcar b@ﬂyﬂ)almtlhl;lingllthﬁ-reactmn mixture, the separated

di et Nyl LAGOkayerkhds e - h N %a&&m}a@q@% easa%%fa%a@%@s qale 9 (509)

in 2 7 MA 1 a mxed solvent o acet at’e and et hanol
" (8.6 ni )Wﬂaéldéﬁbmfédne fpomb gepd éfkﬁrbthedeS@agg(MWQ)W%rmbmsts@m oH reaction

Cond| tionsy1 @@t BEIfuric 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) waa
' suspended in a mixed solvent of ethyl acetate (95 ml) and water (5 ml) a.nd.
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-carboxymethyl-4,6-dimethyl-1-octylindolin-7-y1}-2,2-
dimethylpropanamide sulfate

Into a solution of N-{1-acetyl-5-ethoxycarbonylmethyl-4,6-

- dimethylindolin-7-y1)-2,2-dimethylpropanamide prepared in Example 9 (5.0g) in




resulting mxture was stirred for 9 hours at 70-75C. After cooli n%,T Vﬁ%m
“reaction mxture was concentrated in vacuo until the total volune of the
solution was reduced to about 300 Ml To the resulting nixture was added
di i sopropyl ethylamne (47 m), octyl bronmde (47 m) and butyl acetate (50

m I resu m xt yre s stirred for 9 hours at
132) 122%%8' vsedye(?('f)(??gﬁé' gf‘?{éter(é’éhﬁ%bﬁn%ﬂ %é‘ﬂ{/\%@ﬁEH Riefh 3% aqueous
sul f uri chyalcbgen cdbtidé gas @WZg(ﬁu@ﬂiEﬂséﬂle&&@h&orﬁB&uﬁ%@léeﬂbtﬁesOdl um hyd&ogen
concent raralite Sl ST Y S ERES B € aRhs tpoline Sheseatimer o added
et hanol - 1af@@rendvys canen@aibdainueas umduwm;lﬂaad;roﬁm@lef %ﬁ?gg@g} fv&@ 3?) and

j i t d for 3 urs at er stirring,
| ;[Ngtee::e?%ijﬁg{l%mv\aagso ggednls %ﬁ:}ﬁ%ﬁwﬂl@%ﬂ% e?ﬁaﬁf}a% was concentrated in
vacuo. t oliiseptpeleshylamdte (4Tonthectylresidde (4temd mddﬁﬂmee qaﬂaﬂ)ml) 4a2 d6
‘ | t.1.n m_xt.ur ust
_acet one E(L%QQSS[;Q&%PZ (??lﬁqgg Qgs d&éé‘ m1¥wge Was s‘i:l e% f:go ng &EC

with sulfuric a see crystal’s Af ter

t he crystidreopbng the ecaqmonane;mrevaewaﬂﬂeBBNM)smeoaddaafudb%pmi C'rse anld t'he
resul ti ! I d f our at ystal s
preci pi [%tl%@éaﬁvﬁlge !ﬁ%a%lg%%%?a% %la{(}uonsotd gl a#’fy (N C@ﬁ?&‘éé product of the
title cﬁ?&é@mu(Wmtl@)lccesaﬁs@qu@h@ b;gantmley@rmqiﬁmdmstcontemal tle

conpoundinGat-ab RS terABRVIG e s()ﬁrQH% o tHE RERSE k1 #gr arﬁ(?'d’&i“mtuo“ et hyl

acetate (235 m) and water (12. _an stirre ours 40- 50C and -
t hen forand Fa@radgieces seliugy lyssctramée sphdion$ e 3ek dnddhe revyitna trextuly

filtratioas s@rad i@ ahhe dido foR0MRGLA dikdd, Ster r (38 }lvaX'aﬁth 88% . The

_physi co- chem cal properties of the title compoun ned wer€ the sanme -
as "t hos et theres OISV SRR CERtr ESed rip Iveceo therendvioethanmly a’baﬂese Pat ent

Nunber 2968QB0verE%ated a2 %@Hﬁi Abd Q&t&ie 6%}}84@%%%&@1
]g ate Into a

6- di net hyl -1 - oct vl i ndol i n- 7- | pr opanam de su

~ sol ut i on™8FVRE T3S adiAd 8 R Pmo“)xgyéa‘f’%}a ﬁylf\’r’é? ﬁylld apdgseeded with crystals
d| met hyI ¢frm1nhmnc7pwd)m2 Afchic s %M@%ﬂﬂ@e@@@{e@pafa@& (B'ﬁs Bipase 9 ( 50g)
: m xed :sp I vent of 1(1460 mé hanol (8.4 was bubbl ed
: hydr ogen eﬁil rPPEegag F‘% ?Jg? BRUBMIS ¥zp 'dr o r’EﬁSinfElf if6ME 2tand t he
" resul ti ng5ACxt Oryetalvasechfitated defosepdrdted Oy Btration/ & d@6dAf &@idecool i ng, the
reaction rrc?du&'I 5 EneR1e compoundz(ggﬁg)
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 J apanese
-~ Patent Number 2968050.

- Example 22
Preparation of N-(5-carboxymethyl-4,6-dimethvl-1-octylindolin-7-v1)-2,2-

dimethylpropanamide sulfate

- Into a solution of N-(1-acetyl-5-ethoxycarbonylmethyl-4,6-
B dimethylindolin—7~yl)—2,2-dimethylpropana_mide 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




52 concentrated in vacuo until the total volunme of the solution wgs M&Y $ER
‘to about 350 ml. To the resulting m xture was added diisopropyl et hyl am ne
(34.9 nl), octyl bronmide (46 m) andZxyl ene (100 m) successively, and the
resul ting mxture was stirred for 9 hours at 135-140C. After cooling, the

© reaction ure S % aquequs sul furic acid solution tw ce
1550t el MOR T M ol iR MR oo u i e A s Tt

successi ubbyt, 35(Buﬁse’m|ﬁmtﬂeyulﬁh<g rhiveurervganidiedayes rREahadineee.cadded

et hanol frilng £91)m- 1de %1,31%%11 QusS i)lcaoum1 r%];romd%yﬁ@?gl E?flonld&%Z 79), and

the resulting mx ure (R P rrea IRGGFeSE Yo 288 & MYINGt i 1 ring,

vat er ( 300xtvry waasstiackdefdr 9 drotirs he135-490t¢.i NYtericsblitig tblaiiesﬁ:hbﬁl’ed for 0.15

~hours at tyre ter art t i.oni g react t he

~ separ at ea{gﬁégﬁtﬁ%@er Wv{%ls@%on ﬂ‘?’g’tl lc?ﬂag’ﬁ%{}wr’t%“?eehggé“n]‘e g{'l and

‘to the resfidieagriaisatdatn iatenxid28Butidy) (I60dn!) anetenwey200 nl ), and t he

resul ti ng,wgkedudhgyesiad) R 4-Je.8 sul HIIG d and seeded

U éﬁ ' r%a?rilg 939}!—%&%%6 er a\a‘ (lii' ethano QErraﬁaB

with crystals of authenti¢ produ er Ccrys STWere I't at ed,
- wat er (328"miquonis sadiger hidwpideswu tinrd(421He) ,reeshﬂltelrng.ﬂnmgtnmmmms

further n@ﬂﬁ“eatfbxr f et af 74- 8'@%3” ﬁitt(g Sﬁgpﬁ%é{é} gé&ﬁ)cxgﬁ aso%écﬁed S&LE

separated b |tration to affor £1'e corrpound
(53. 1g) . IS4 Gémywaﬁﬁ@r@ﬁd@eeﬁﬁmﬁ aofomeemperhmzconmemd obt ai ned

above  ( pAgltiNaSe %&%@Q&@ il Re rﬂqé%g% hoéﬁ%&u;%hﬁgéﬁg%aﬁ%gkﬁ%étfzg 7.5m)

and wat er (12.5 m) and stirred for or-1 hour
at - 0- 5C. ™ ¥eSRa to remisve efsinchaad tRehe revidiae weesdadsiedfwater 00gnl) todaf f ord t he

title coapednd (2d041?zl)5gnd everlilting ShdurS+A adﬁ@&ad%%ﬁ& ¢Or g Repieal
properties. of. the t {Ieﬂg&rrpound obt ai ned were he ‘same as those of the

product SBIYTIRAGL, EH’ I GRSt ﬁ@alth‘?ﬁtafawﬁé% Aftgr émStﬂﬂWé? 2968050.
Exanpl e P3eddsiepad aviten (35 ﬁﬂ)(vﬁx&z&i’d&ﬁﬂtﬂﬁ&ﬂ&' arfld the resulting mixture was

6-di met h octvli di et hyl propanam de sulfate Into a
sol uti on¥%rfd"?\f- %“’5&‘8&“@ ijo%lg'toﬁli)?{zéag bon{FytelRyredpigated were separated

di net hyl bgdﬂﬂraﬁeﬂtqh&era icxdﬂdﬂqirhcylh@r(mlﬂa@aﬂb d&n@&@ﬂ@(@lg n Exarrpl e 9 (509)
in a mxed so%v%nt of et atcgjg#48 trua%and et hanol .6 M) was

bubbl ed hydr ogen ch enﬂ?d ec ff@o %ﬁPB‘&F‘?‘%&'&tﬁ‘Tt‘Fﬁ %i?i‘i%h tions,
and the (9% wasisugpendedina M&ds«idhremedf ¢thy] Lcciarg(B3AL BPaf@watdihe reaction

mXxture Yees SROEEULEANTS: S RotACHOsl 8ot @ IR TSt B 1 ASEI S Ese@nd O the
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- dlmethvl 1-octylindolin-7-v1})-2,2-

dxmetlwlpropanam1de sulfate

Into a solution of N—(1—acetyl—S—ethoxycarbonylmethy1—4,6— _
dimethylindolin-7-y1)-2,2-dimethylpropanamide prepared in Example 9 (50g) in
" a mixed solvent of ethyl acetate (400 ml) and ethanol (8.6 mlj 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 reactiori mixture was
concentrated i.n vacuo to remove ethyl acetate, and to the rersidue were added
xylene (400 ml), diisopropylethylamine (58 ml) and octyl bromide (46 ml)

successively, and the resulting mixture was stirred for 18 hours at 120-130°C. -




xyl ene (400 m), diisopropylethylanm ne (58 m) and octyl brom de (2476Mﬁ~1f)2mﬁ
“successively, and the resulti ng mxture was stirred for 18 hours at
120-130C. - -- - - - - - - - - - - - 27 MAY. 2005 53
After cooling, the reaction mxture was vvashed wi th 3% aqueous sul furic

acid so e and 5% aquequs sodi um hydroxi de sol ution
(150 m ﬁﬁétg%é%l i v&e &%§%urbglé%§gn%ﬂﬁf/ W atsﬁea o?tgl %}I" EPEYE S@E%écr%ctl%d was
evapor at eelutinn twiedS® oircenmiand bt esmbvemstsdmmnhlydmmﬁheomndmﬁo wer e added

et hanol (450, kdsivead Lask %%éggraﬂ?%y 2% Elda%'f‘?%s te{i%l({rg%g .39), and

the resulting mxture was stl 1375 m) was
added, aﬁ%lc‘%ch@ feEyE thegelveritsit %nftbtw@s residoe nteraedded ¢thend(d50 cmlr enove

ethanol . ofg JeheaieShAUSIHER %ydﬁ%?eds ‘9{{?(62%9 M il’%%%\sl,maﬁﬁ% %41%00 m),

and the resulting m xture was juste 1. 4- uric acid
and seed@@SWHrTeddpy 3tohaurgfat égfqﬁe nWiat?f (%)?fodlll)dtfas Added; anfidhereiting wer e

preci pit %&ere %Ts%n(:gr?tgat% In W@éﬂﬁﬂ!}%%ovg %Mo?e ’I% eterSd{lg ﬁzlél'é ing mxture

was furthernpre stirred 1 hour 0- Crystals precipitated were
separ at e@9854 Fiar (390 a1 %"631 afeteRe QQOGPU:d@dp?f@dGé‘tﬂU@E meuretyas e conpound

(60. 4g) . a&ji&%@qtdﬁ;m'ly&t 1tehRith st ripRAUSkd Qéed%ﬁ%vlﬁi &rlygtaﬂ:soémﬁ}mgntl@bt ai ned

above (509 nded inh a m xed solvent o acetate (238 m) and
wat er (1?‘%’)‘i gﬁgptgﬁcwsg@lsmregrwpage%w%r@j@rgﬁ@zatsr?gqlefior 1 hour at O-
5C. COr yS'rdadnﬁmBé e6H Phé ARtV 8 AOREAFBh & it klifdliteM heudhkf @/xdct he title

d overall yield The physi co-chem cal erties of
f ﬁgp ? :J'? | éﬂxﬁﬁ%‘ REPUBted; 88&}@%@6%@%@%@ s a cypd fth’é’dﬁﬁgﬁﬁfgﬁ obt ai ned

in Exanpltﬁleﬁzodq:ﬁ)ﬁ:lhkit(ed 4ign &m&@.mtlyPa{eeﬁhdMM&ﬂict%@@&O@@e fﬁﬁﬁémhcle 23 '2
e 5Pt Rb 2 SBPRII Rt b s i v P elfh hOSGK Bad i) )2 2
N- (1- acetayd-viatet [10Xy ady danytirred 3 EQL@‘SChtME)t—WlO é}dD{He(E;.deE y}mu?. ,a|20- f
di et hyl pa repared in Exa 9 wer e_a solution o
~ lithium g’lt; ox?ﬁ’@tﬁqﬁpg?ch@%&?g(vfﬁeﬁ ngtegr}f’éf fi(é’irgé profo pisorgy tje“ ttled the resulting
. .m xture \N&ﬁap@hhdr(e@l4§0crve?a15y1bkalu99m 75-80C. To.the reaction m xt u(rje]c Was21
- added octyl br d and t resu ng m xt was  stirre or
hours at 85-9 p%gg]tcﬂeC%re‘g%% PO ?&?J[e%‘ \k&%%&&?&l‘“@%&’t?&ﬁ%&?’?sodl um

" hydr oxi déhe sminatalscthos(e&féthe @rodmndbtdieed esBkarhplg Gilescribed waSasddeseed for 1
hour at 80 8RGumber 2968050.

Example 24

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

dimethvipropanamide sulfate

To N~(1—acetyl—5—eth0xycarb0nylmethy1—4,6—dimethylindolin—'?-yl)—Q,2-
dimethylpropanamide prepared in Example 9 (3g) were added 1M solution of
lithium ethoxide in ethanol (16.0 ml) and etharnol (2 ml}, and the resuiting

_ 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 85-90°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 cooling to room temperature, toluene (18 mi}, water (18 ml) and ethanol (3
ml) were added successively, and the resulting mixture was stirred. After
partitioning 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




~ obt ai ned ‘above

"After cooling to roomtenperature, toluene (18 m), water (18 m) ZahMAY 2005
ethanol (3 m) were added successively, and the resulting m xture was
stirred. After partitioning the reséﬁting m xture, the separated aqueous
| ayer was concentrated in vacuo to renove ethanol. To the residue were
added wa 5. nd,acetone. (12 n and t resulting.mxture was
adj ust ed;%%gm%)% %Xz{u ?LE? ‘ggs \"?l\nd?%?éﬁolp U |‘?:’at§E|}fc? H‘ﬂd a’é‘ggﬁ%ﬁewqq\g ‘g?’i}gf"al s of
aut hent i wapstdedtfor Thotthet Bof MipR e ahd thes Wt 1 AgunhixdBre. was added
. dropw se (15 . and t he ulting mxture was,stirred for 1 hour
at room Fﬁfrs%%? é)% ur %l%zﬁ% The ﬁeg%?{e%%o@%ragf) 1 §o gpord etnde prodyrtRfithe  at ed
wer e septtatredtpbynd i3.6pgt | Bnbtapahflpr thearode deoducodigie tide ¢diepourid | e
conpound ,{:3; b ? he ¢ roduc f the ti compound
: ®aboy ??5 %g&gﬁ%‘%hﬁﬂég llgna Fél%?ﬁ%x% ?esrlolovgn 13 aéttet{gl/Jl*‘%arggt ate (14.3
m) andandweater((0.755mpidndagtdrat for Bdthureat 30HEIC gt thé0f&0Thandat ben for 1
hour at Qesn~5G | .8 I pi.t d e.separated.b iltration to afford
the titl g C'cg: %%ﬁ%f.ﬁjf%ge?&%é%r%ﬁﬁﬁ\%% ﬁﬁﬁ ! %/&0. %ﬁqﬁé t%?lf/@f"co- chem cal
- propertiesmppunh.¥7g lovecdpedndS.8bt)ai ned were the sane as those of the
product obtai ngg. Lp,&xal : scrdhed .| n Pat ent . Nunmber 2968050.
-5 7 My 2008 LB° B ngnéfs“"%l gﬁt%#é%Ogt%l%tt%lrgir%ggﬁ’é?gdggadgﬁ%‘ﬁgfe formuila (1)
OH R2 HOHE® sarmg as thseradithe Riodush plisamidsingExamle 6t doseribedimpidmemeshie ami no
group, Rp;andNEhireoskhgpsane or different and each represents a | ower
al kyl group), a salt or an amde derivative thereof. 2. A synthetic
i ntermedi ate of general formula (11) R2 84000 R3 N (I1) NO2 R




~(wherein R represents a protective group for the amino group, R2 2 dnMARI0uS
“are the sane or different and each represents a |ower alkyl group, R4
"represents a hydrogen atomor a pro‘ﬁecti ve group for the carboxyl group),
a salt or an amide derivative thereof. 3. A process for the preparation of
a synthetic internedi ate of generé\]IdAlﬁ\gjrrula (1) HRZ HOOCR3 I (1) N R
. (wherein- Rl represents a protective g p for the am no group, R2 and R3
are the sanme or different and each represents a | ower al kyl group) or a.
salt thereof,, which Rrogess .conpri ses the r |on of a conpound of
general for mita (I\ﬁ ---9-‘93?&-6511 ef’fﬁﬁﬁ‘er?g "R3 N (N) Ri
(wherein R, R2 and R3 have thgysamg neani ngs as gl ven above) wth a
~conmpound of general formula (V)] O HO'Y /OH (V) OHor a salt thereof. 4. A
process for the preparati syRtheti ¢ i.nternediate of general fornula
(M'") RR HOOC (M') R3 N (V\,here presenqps a protective group for
the amino group, R2 and R3 ar f R or different and each represents a
| ower al kyl group) or a salt thereof which process conprises the
reduction of the hydroxyl group of a R" - :

(wherein R! represents a protective group for the amino group, R? and R2 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)

(I

NO, R!
(wherein R! represents a protective group for the amino group, R2 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.

3. A process for the preparation of a synthetic intermediate of

' genefal formula (J)

{

~ (wherein R! represents a protective group for the amino group, R? and R? are
- the same or different and each represents a lower alkyl group) or a salt

thereof ‘which process comprises the reaction of a compound of general
formula (IV)




- conpound of general formula () OHR2 HOOC\ R31 N (I) R (wherel N”ﬁdms
"R2 and R3 have the sane neani ngs as gi ven above) or a salt thereof by
phosphorous acid and an al kal.i netal Podide. 5. A process for preparation
according to claim4 wherein the reduction-is carried out in an organic
- acid. 6. A process for the prepargtlon of a synthetic internediate of
general formula (Il) - - ----- -T+~------ 2 7 MAY 2005. 57 R2 R4000 R3 N
- (11) NO2 Rl (wherein Rl represer ) protective group for the am no group,
R2 and R3 are the same or diff and each represents a | ower al kyl
group, R4 represents a hydrgqgen agtemor a gidtective group for the
carboxyl group) or a salt thereof Nich process conprises the nitration
of a corrpound of general forrrul a (VI)R1R2 R4A000 R3 N (VI) R (wherein
R,

, R2, ani ngs ven above) or a sal t
t her eof . erﬁm % E % 3Vf)r gga?aﬂlgo‘??e%’?&é? SsIhtEEn @PPYRle fate of
gener al u‘:mpuhﬁd(o‘ﬂgéz)erlanorRﬁﬂQQVRS N (VIl) NH2 R1

O
1o )krOH | (V)
. : OH
or a salt thereof. -
| 4. A process for the preparation of a synthetic mtermedlate of
general formula (V1)
R2
R® N
\ 1
R

(wherein R! rep_resents 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 (1)

OH . R?

)

- (wherein R1, R2 and R3 have the same meanings as given above) or a salt

" thereof by phosphoi'ous acid and an alkali metal iodide.

5. A pfocess 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 (II)




(wherein Rl represents a protective group for the am no group, R2 a%& Wy 2008
are the sane or different and each represents a | ower al kyl group, R4
represents a hydrogen atom or a prot5gcti ve group for the carboxyl group)

or a salt thereof, which process conprises the reduction of a conpound of
general formula (11) R2 R4000 R3 N, (I1) NO2 R (wherein RI, R2, R3 and R4

have t he same neani ngs as given abovge) or a salt thereof. 2 7 MAY 2005 58
3 thetic internedi ate of general

8. A process for the preparati oaof :
formula (M11) RR R4AOCOO %qoq N NH R O0~Y (wherein Rl represents
a protective group for the am ng, g pt. 2 and @B are the same or
different and each represents &1 owef  al yl group, R4 represents a
hydrogen atom or a protective group N@s tIR carboxyl group) or a salt

- 't hereof, vv?li c_fiﬁg&ocess corrgri ses the pival %IRati on of a conpound of general
formul a (VPFISTRE' TRRESSEPESR Proteqtivy/RIgup fguxhe) arpigivegronip, RE anfoR® &S and R4
have t he thamanfeantii@ser@Satd ¥8Eh 2OM8InR 2 B! élky%\%%ﬁ??fk‘ rgPlaé%esto cess for.
er

preparati o?l accordi ng to any one of clains from38 in sa process is

carri ed SufYHEIHG B8 o BphTUeHMCagT Y fors the maskoxyl group) or a salt '
thereof, which process comprises the nitration of a compoﬁnd of general
formula (VI)

(wherein R1, R2, R? and R4 have the same meanings as given above) or a salt
thereof.

7. A process for the preparation of a Synthetic intermediate of
general formula (VII)

(wherein R1 represents' a protective group for the amino group, R?2 and R2 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 reduction of a compound of general

formula (II)

(D)

NO, R

(wherein R, R?, R3 and R* have the same meanings as given above) or a salt
 thereof.
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8. A process for the preparation of a synthetic intermediate of
general formula {VIII)

(VIII)

(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) or a salt
thereof, which process comprises the pivaloylation of a compound of general
formula (VI])
R2
R'ooC

3 N (VID

NH, \R‘

(wherein R!, R?, R3 and R* have the same meanings as given above} or a salt
thereof.

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

as a base.




