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|nvent|on This invention relates to a nethotrexate derivative, nore
‘spet|$|cally to a novel nethotrexate derivative avail able as an
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GQubner et al. reported its effectiveness for rheunmatoid:

psoriasis in 1951 and it has beeni§$§¥%f5% Jhen as ac
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1. Field of the invention

This invention relaﬁés to a methotrexate derivative,
more specifically to a novel methotrexate derivative
available as an antirheumatic agent; psoriasis curing agent
and carcinostatic agent. '
2. Prior art

Methotrexate has been known as a curing agent of
leukemia, and Gubner et al. reported its effectiveness for
rheumatoid arthritis (RA) or psoriasis in 1951 and it has
beéh used until then as a curing agent of RA in Europe and
the United States. Relatively recently, detailed
investigations about method of use and dose have been
carried out, and it has been clarified that methotrexate
thérapy in a low dose develops excellent effectivity with a
relatively limited side effects. However, side effects
such as hepatopathy or fibroid lung caused by the
administration of methotrexate cannot be ignored so that a
drug having fewer side effects and increased effectiveness
has earnestly been desired.

As methotrexate derivatives to which an alkyl group-
other than methyl group is introduced at N0, there have
been known for example, the following formula:

H.N N N
“ { . -/——\ COOH
N CH,N /—— C\!HCHCH CH, COOH

NH

(J. Med. Chem., 22, p. 862 (1979)) or the formula:
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therapy in a | ow dose devel ops excellent effectivity with a relatively
.i|n1ted side effects. However, side effects such as hepatopathy or fibroid
tung caused by the admini stration of nethotrexate cannot be i gnored so that
a fgrug having fewer side effects and increased effectiveness has earnestly
been desired. As nethotrexate derivatives to which an al kyl group other
than nethyl group is introduced at NJerr], there have been known for

exa_n'p’| e, the foll ow ng f orvula: rnrr] (] Med Chem, 22, P. 862 (1979)) or
the formula: [err]
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(J. Med. Chem. 25, p. 877 (1982)), and the like, however,
they did not necessarily show sufficient activity.

Y NVENTION
The present invention is to provide a novel methotrexate
derivative represented by the following formula (I):

COOR2
Hl 3
CNCH(CHZ)nR ... (1)

|

wherein R! represents one selected from the group

consisting of CHy, CHCHz, CH»0, CH»S and CHpS0; R2

represents hydrogen atom, a lower alkyl group having 1

to 4 carbon atoms or a benzyl group; n represents an

integer of 1 to 4; R3 represents a group represented
by the formula: COOR! (where R% represents hydrogen
atom or a lower alkyl group having 1 to 4 carbon -
atoms), NHCORS (where RS represents a. phenyl group
which may be substituted), CONRSR? (where R® repre-
sents hydrogen atom or a lower alkyl group having 1 to

4 carbon atoms; R’ represents a lower alkyl group hav-

ing 1 to 4 carbon atoms, a phenyl group or a

carboxylalkyl group each of which may be substituted

or a lower alkylsulfonyl group), PO3Hz; or SOs3H,

The compound of the present invention has an excellent
antirheumatic function, psoriasis curing function and
carcinostatic function and is also characterised in having
a lower toxicity than that of the conventional
methotrexate,
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-2- (J. Med. Chem 25., p. 877 (1982)), and the |ike, however, they did not
hecessarily shom/suff|C|ent activity. SUMVARY OF THE INVENTICN The present
Tnvention is to provi de a novel nethotrexate derivative represented by the
fallowing formula (1): [err] wherein Rlerr] represents one selected from
the group consisting of CHerr], CHerr]CHerr], CHerr]O CHerr]S and

CH err]SO Rerr] represents hydrogen aton1 a Iomer al kyl group having 1 to
4 carbon atons or a benggkrgrg At gger of 1 to 4, R3
represents a group represented by t ormul a: émhere Rl err]
represents hydr otFs atlorhoo éhpdwémoankﬂ <ga‘ée|9) hafi Ag-4dRota R&ir bon

atoms), NHFIH Jat( Whee8pBLeivk ESREEREPLEISNPHENTLUGSE OUP be tested.

Fig. 4 shows "rat keratinocyte growth 1nh1blt10n~xunc—

tion" and Fig. 5 shows "human keratinocyte growth inhibi-
tion function", respectively. Absorbances at respective
concentrations of drugs to be tested are shown based on an
absorbance when no drug is added as 100 %.

Fig. 6 shows "growth inhibition function of P388 cell"
and Fig. 7 shows "growth inhibition function of colon 26".
Absorbances at respective concentrations of drugs to be
tested are shown based on an absorbance when no drug is
added as 100 %.

Fig. 8 shown weight changes in rats when methotrexate
or the compound of the present invention is administered,
Fig. 9 shows change in number of white blood cells (WBC)
and red blood cells (RBC), and Fig. 10 shows changes in
liver function and TG content in liver.

DESCRIPTION OF T D_EMB NT

The compounds of the present invention are each novel
and have not yet been described in any of references and
may be synthesized, for example, as follows:

(Method A)
N
aly COOH — AlN'—-COCl
(1) , (2) -
R 2
2 \__. COOR
COOR Condensation i / /
(2) + _— aly - < —conti /N (CHy)nk>
' ____/
HzN (CHZ)“R —

(3) (4)

R e




whi ch may be substituted), CONRlerr]Rerr] (where Rlerr] repre- sents
hydrogen atomor -a | ower al kyl group having 1 to 4 carbon atons; R7
represents a | ower al kyl group hav- ing 1 to 4 carbon atons, a phenyl group
or ~a carboxyl al kyl group each of which nmay be substituted or a | ower

al kyl'sul fonyl group), PJerr]Herr] ogiSqerr]H The conpound of the
present invention has an excellent gnti Kkheumatic fu?(g 20N, psoriasis curing

function angegasebBpEstatic functi oni;n | so cha/fL8 erised in having a
| ower t oxi ci-l—y—t—h-aﬁ—t—tra-t of the coti¥e

d R
@ FFECORB t xaﬁpnaf’ - 3-
(s)
BN NN
./‘/\!/\
Rk g /; + (5)
| 7N CH,X

/jOORZ
CONH ~™(CH,)nR3

u

N -+ HN —
% chx COOH

(6) (8)
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BRI EF DESCRI PTION OF THE DRAWNGS Figs. 1 to 3 show anounts (ratio) of

IH UdR to be uptake at a respective concentration of drugs to be tested.
Fig. 4 shows "rat keratinocyte growh inhibition func- tion" and Fig. 5
shews "human keratinocyte growth inhibi- n function", respectively.

Absor bances at respect bve concentrat|0n§”85 drugs to be tested are shown
based on an absor banc&’hen*no drug q8€2 3100 % Fig. 6 shows "growth
i nhibition function of P388 cell" gZ%lg X¥Bows "growt h inhibition
function of colon 26". Absorbances at Qﬁspectlve concentrations of drugs to
be tested are shown based on an absorbarice when no drug is added as 100 %
Fig. 8 shown weight changes in rats when nmethotrexate or the conpound of
the present invention is adnlnlstered

Condensation 2% '~ > N )

> . ! COORZ
B
N cuN — >— CONH (CHZ)nR3
NHZ
_ (7)
(Method C) When R3 in the formula (I) represents the
formula: "’
COOR'*
;,l
-NHCO —{/

wherein R' represents a hydrogen atom or a lower alkyl
group having 1 to 4 carbon atoms,

coor2 g
A2\ (CH,)nNH * b \0
2)niNH, /
I
(10) b
(11) )
1
c00R? COOK
Condensat:ion .
—_— AN (CH,) nNHCO
(12)
coor2 2
2\ /)\f--é\i
EEE— ATNH - (CH,)oN | ' |
l\/v
0
—— 13
ced (13) THIS SHEET HAS BEEN
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Fig. '9 shows change in nunber of white blood cells (WBC) and red bl ood
cells (RBC), and Fig. 10 shows changes in liver function and TG content in
Ii ver. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The conpounds of the
present invention are each novel and have not yet been described in any of
ref erences and nmay be synthesi zed, for exanple, as follows: (Method A)

[err] (2)  REPLACEMENT SHEET -gboz?  §
D t
Sprotections HZNA(CHz)nN
il
(14) )
[—Rl *
aly / —COC1 + (14)
(2)
cooa2
Conaensatlon
A N* CONH (CHZ)nN :‘
(15)
De t COOR2
ProLec ion
—@—CONH A(CHZ)HN
. “
(16) 0
+ (16) -
(6)
-HX
< i > _}7—\ COOR?
N> |
Q'/\N/\ CHN TN N con /K (CH,)aN \/\l
i \\.__/ 2
NHZ - £
o‘
(17)
Sheet Has Been Replaced
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[errf [err] (Method C) Wien Rerr] in the fornula (I) represents the

fornula: [err] wherein R represents a hydrogen ato Shoot HasHe
haV|ng 1 to 4 carbon atons, [err] 2 COOP, |"I|III ”l

~

— H X ~r! COOR'
W \\; ' coor?

— CONH A (CH,) nNHCO™-

wherein R, R2, R3 and n have the same meanings as

defined above, R' represents hydrogen atom or a lower

alkyl group having 1 to 4 carbon atoms, Al and A? each

represents a protective group and X represents a

halogen atom.

In Method A, the reaction for obtaining the compound
of the formula (2) from the compound of the formula (1) is
carried out by suspending the compound of the formula (1)
in an acid halogenating agent such as thionyl chloride,
oxalyl chloride, etc. and stirring the mixture at réom
temperature in the co-presence of a catalytic amount of
dimethylformamide, etc. In the formulae, as a protective
group represented by Al, there may be mentioned a carbo-
benzoxy group, a tosyl group, an acetyl group, etc.

The reaction for obtaining the compound of the formula
(4) from the compound of the formula (2) and the compound
of the formula (3) is carried out by adding a solution of
the compound of the formula (2) dissolved in a solvent such
as dichloromethane, etc. to an aqueous solution of the
compound of the formula (3) under ice cooling or water
cooling and then stirring the mixture at room temperature
in the co-presence of an inorganic base such as potassium
carbonate, sodium hydroxide, sodium hydrogen carbonate,
etc.

The reaction for obtaining the compound of the formula
(5) from the compound of the formula (4) is carried out by.
adding the compound of the formula (4) to a solution of
anisol or phenol, etc. dissolved in a hydrobromide-acetic
acid solution and stirring the mixture at 10 °"C to 60 °C,




-6- [err] (6) -7- [err] wherein R[err}msﬁkgﬁﬁng E&&land n have the

sane neani ngs as defined above, Rerr] re en atomor a | ower
al kyl group having 1 to 4 carbon atons, A each represents a
protective group and X represents a halog hod A, the reaction

for obtaining the conpound of the formula (2) fron1the conmpound of the
formula (1) is
preferably at room temperature. Also, the reaction for

obtaining the compound of the formula (5) from the compound
of the formula (4) may be carried out by dissolving the
compound of the formula (4) in a solvent such as methanol,
5 ethanol, acetic acid, etc. and then stirring the mixture
after adding palladium-carbon, under a hydrogen atmosphere
at room temperature.
The reaction for obtaining the compound of the formula (7)
from the compound of the formula (6) and the compound of

10 the formula (5) is carried out by reacting the compound of
the formula (6) and the compound of the formula (5) in a
solvent such as dimethylacetamide, dimethylformamide, etc.
at 0 °C to 100 °C, preferably 50 "C to 60 °C under stir-
ring. Particularly when R? is a hydrogen atom, iN-sodium

15 hydroxide aqueous solution is added to a solvent such as
methanol, ethanol, etc. and stirring the mixture at 0 °*C to
60 °C, preferably at 35 °‘C to obtain the desired compound.
In the formula, as the halogen atom represented by X, ther
may be mentioned a bromine atom, a chlorine atom, etc.

20 In Method B, the reaction for obtaining the compound
of the formula (9) from the compound of the formula (6) and
the compound of the formula (8) is carried out by reacting
the compound of the formula (6) and the compound of the
formula (8) in a solvent such as dimethylacetamide,

25 dimethylformamide, etc. at 0 *C to 100 °C, preferably 55 °C
under stirring.

The reaction for obtaining the compound of the formula
(7) from the compound of the formula (9) and the compound
of the formula (3) is carried out by stirring the compound

30 of the formula (9) in the co-presence of diethylphosphoric
acid cyanide or dicyclohexylcarbodiimide and l-hydroxy-
benzotriazole, etc. in a solvent such as dimethylformamide,
dimethylacetamide, N-methylpyrrolidinone, etc., then adding
the compound of the formula (3) and stirring the mixture at

35 0 °C to 200 °C, preferably 10 °C to 80 °C under stirring.
Particularly when R2 is hydrogen atom, 1N-sodium hydroxide
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carried out by suspending t ShARRWesh Kepladehe formula (1) in an acid

hal ogknati ng agent such as j , oxalyl chloride, etc. and
stirring the m xture at roo ﬂﬁﬂ“ﬁ““gﬁ\ E the co-presence of a catalytic
anount of di net hyl f or mam de, | ; rmul ae, as a protective group
represented by Alerr], there may be nentioned a carbo- benzoxy group, a

tosyl group, an acetyl group, etc. The reaction for obtaining the conpound
of the for AAULLS) sPlefmirRe 18oAPEaAdt of tRGemi vt wER 220D)StaeF i Y¥Winpound of

the formul a6 aganr edc@ub0bYCATg] 85e PaBo) Ui OFod ddipamaundodf the

formula (2) dissolved in a solvent such as dichl oronmet hane, etc. to an
aqueous solRYGR sher RESLERFoGABPBY Ehe formul a (3) under ice cooling or

wat er cool i ng anrh Mghodt io,r iche tBacti¥hUEErabbt 201 AGNEE atdhigourid t he
co-presence, of AN J aidaM (G208 8 R Uehe 28oRS5 358 $F the formula (10)
and the compound of the formula (11) is carried out by
dissolving the compound of the formula (10) in an aprotic
solvent such as chloroform, dichloromethane, tetrahydro-
furan, dioxane, etc., adding the compound of the formula
10 (11), water and, for example, potassium carbonate, tri-
ethylamine, sodium hydrogen carbonate, pyridine, etc. to
the mixture and stirring the mixture at room temperature.
In the formulae, as a protective group represented by AZ,
there may be mentioned a carbobenzoxy group, a tosyl group,
15 an acetyl group, etc.
The reaction for obtaining the compound of the formula
(13) from the compound of the formula (12) is carried out,
in a solvent such as methanol, etc., by stirring at -60 °C
. to -20 °C, preferably -30 °C and, after adding thionyl
20 chloride, refluxing the mixture.
The reaction for obtaining the compound of the formula
(14) from the compound of the formula (13) is carried out
by dissolving the compound of the formula (13) in ethanol,
methanol, tetrahydrofuran, dioxane, etc. and stirring the
25 mixture in the co-presence of palladium-carbon under hydro—
gen atmosphere at room temperature. The reaction for
obtaining the compound of the formula (15) from the com-
pound of the formula (14) and the compound of the formula
(2) is carried out by dissolving the compound of the
30 formula (2) in dichloromethane, etc., adding the compound
of the formula (14) and potassium carbonate or triethyl-
amine and water and stirring the mixture at room tempera-
ture, but amidation may be carried out by the mixed acid
anhydride method, active ester or active amide method.
35 The reaction for obtaining the compound of the formula
(16) from the compound of the formula (15) is carried out
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car bonat e, sodi um hydroxi de, sodi um hydrogen carbonate, etc. The reaction
for obtaining the conpound of the fornula (5) fromthe conpound of the
Sormil a (4) is carried out by adding the conpound of the formula (4) to a
sqglution of anisol or phenol, etc. dissolved in a hydrobrom de-acetic acid
solution and stirring the nixture at 10[err]Cto 60[err]C, - 8-
preferably at roomtenperature. A so, the reaction for obtaining the
conpound ofDyh@dd:mqnmﬁdxdbrdmxﬂaﬁd&a&mummm&Ut@fWhhéhféﬂﬁﬁpé ?32) may be

ggrL;?ﬂaOUthgngiS§§'ﬁ%é§h$&§i§“ﬁﬁ§§5¥%é& tHagefiar el @hé4tomPodngobrent such
the formula (15) and stirring the mixture at room tempera-
ture. '

S The reaction for obtaining the compound of the formula
(17) from the compound of the formula (6) and the compound
of the formula (16) is carried out, after stirring in an
aprotic solvent such as dimethylacetamide and dimethylform-
amide, etc. at 25 °C to 100 °C, preferably 50 °C to 65 °C,

10 stirring the mixture in water containing, for example,
triethylamine, potassium carbonate or sodium hydrogen
carbonate, etc.

The reaction for obtaining the compound (I) from the
compound of the formula (17) is carried out in a solvent

15 such as ethanol, etc. by adding an aqueous sodium hydroxide
solution and stirring the mixture at room temperature.

The compound represented by the formula (I) obtained
according to the present invention has antirheumatic func-
tion, psoriasis curing function and carcinostatic function.

20 Also, as compared with methotrexate, it has less toxicity.
These functions are confirmed by examining the following
experiments:

1. Growth inhibition function of human peripheral blood
derived lymphocyte (antirheumatic function)

25 2. Growth inhibition experiment of rat and human kera-
tinocytes (psoriasis curing function)

3. Mouse cancer cell growth inhibition experiment (car-
cinostatic function)
4. Toxicity comparison of methotrexate (MTX) and the

30 compound of the present invention according to intraperi-

toneal continuous administration using rats.
Experimental example 1

Growth inhibition function of human peripﬁeral blood
derived lymphocyte (antirheumatic function)

35 (Method)
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et hanol, acetic acid, etc. and then stirring the m xture after addi ng

spal | adi um car bon, under a hydrogen atnosphere at room tenperature. The
Teaction for obtaining the conpound of the fornmula (7) fromthe conpound of
the formula (6) and the conpound of the fornula (5) is carried out by
reacting the conpound of the formula (6) and the conpound of the fornula
(5) in a solvent such as dinethyl acetam de, dinethylfornmam de, etc. at
Oferr] C to 100[mymghdeytesefimirablsepa@heet] Exbn ﬁﬂmaﬁlpadéphstal bkd¢¢)

Parti cul ar hydr n.ato 1

sol ult [ ch)n é‘y \(;%Legg %Cé)as}olpvéﬁteﬁggcﬁ é\ g%%?hl\éal%lgﬁﬁg hano cgfaéﬁnqan stirring
the ni xt urkyeph@@yCeso “e@re Culprisherdbkytht PBE[ &6 r3 GLgbmbbtin n95:'rﬂ91d?e5| red
conpound. élglé\ﬂgef o %ra% thﬁha' p9&a ﬁ&&%rﬁé’f%@r&&fﬂom&%n tdere may

be mention mneaoma I"ori ne atom
the cultivation, 3H-UdR (1 ucl/well) was ‘added and uptake
of 3H-UdR in lymphocytes was measured by a scintillation
counter (here, PHA shows phytohaemagglutinin and UdR
deoxyuridine). Drugs used are as shown below.

Compound 1 H,

COOH
CONH )'\/\ COOH

Compound 2
—/——-\- COOH R\
\Y CONK NHCO
Compound. 3
COOH
NHCO
CONH )\/\/
i
Control 1 N
_ )
(MTX) Y , coou
N

f N// CH,N —/ conH / V\coou
N Q:
2

Control 2

NHZ

(Results and consideration)

In Figs. 1 to 3, ratios based on 3H-UdR uptake of PHA
stimulus lymphocytes adding no drug as 100 % are shown. 2as
clearly seen from Figs. 1 to 3, it was confirmed that the

This Sheet Has Been Replaced
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fromthe conpound of the formula (6) and the conpound of the

carried out by reacting the conpound of the formula (6) and t

the formula (8) in a solvent such as dinethyl acetam de, dlnet

etc. at 0 Cto 100 C, preferably 55 C under stirring. The reactlon for
obt ai ni ng the conpound of the fornmula (7) fromthe conpound of the formula
(9) and t hecompopoatsd odf thlaepfresemtamﬁ@éntsonamavecbxnﬁlltgmstgmtm t he
conpound of r_oul n_th C RQrisqyaci d
cyani de or H@&%&%ﬁggfﬁgg?éohl|%1§%&§h8£§§§gd %ﬁ%“gtenzotrlazo Q, étc in a
sol vent sudiiags tdioset bl Lontuaildeomponrdsy| acet ami de,

N- net hyl pyrg. h kemp1khen addi ng the conpound of the formula (3)
and Stlng ng t m xt ure at

Growth inhibition experiment of rat and human kera-

In Method B, the reaction for obtaining the conpound of the r eaﬁT jﬁgﬁpmﬁd

tinocytes (psoriasis curing function)
(1) Rat keratinocyte growth inhibition experiment

1) The first cultured rat keratinocyte by using Swiss
3T3 cell as a feeder layer was sewed with a concentration

10 of 4 x 104 cells/ml/well to a 24-hole plate treated by Type
IV.collagen by using MCDB 153/DME/10% FCS medium containing
growth factors (insulin, hydrocortisone, EGF, cholera
toxin) and cultivated under S % CO and 95 % Air at 37 °C.

2) After 24 hours, it was washed twice at MCDB 153

15 medium containing no thymidine nor adenine and a medium
exchange was carried out with MCDB 153 medium (1.8 mM Ca)
containing growth factors (insulin, hydrocortisone, EGF,
cholera toxin) and containing no thymidine nor adenine, and
after adding a drug thereto, cultivation was carried out

20 under 5 % COz and 95 % Air at 37 °C for 4 days.

3) 0.5 % MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-di-
phenyltetrazolium bromide) was added with 100 pl/well and
allowing to stand at 37 °C for 4 hours, and the medium was
sucked up. Dye (formazan) formed by living cells was dis-

25 solved by adding DMSO {(dimethylsulfoxide) with 200 pl/well.
Absorbance (A 540) of the dye dissolved was measured and an
average of 6-hole was calculated as a relative value of
number of cells.

(2) Human keratinocyte growth inhibition experiment

30 1) Human keratinocyte obtained from Kurabou K.K. was
sewed with a concentration of 2 x 10% cells/ml/well to a
24-hole plate treated by Type IV collagen by using MCDB 153
medium (0.15 mM Ca) containing growth factors (insulin,
hydrocortisone, rhEGF, ethanolamine, phosphoethanolamine)

35 and containing no thymidine nor adenine, and cultivated
under S % CO; and 95 % Air at 37 °C.
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O [err]Cto 200[err]C, preferably 10 Cto 8Q . ¢ U ) ﬁ ng
Particularly when R2 is hydrogen atom 1N-sodi en ace -9 aqueous
*solution is added to the mixture and stirring 0 [err]C to 60
[err]C, preferably at roomtenperature to obtal conpound In
Met hod C, the reaction for obtaining the conpound of the fornula (12) from
the conmpound of the fornmula (10) and the conpound of the formula (11) is

ol vent such 4s Ahi BEOPBTA BPERT bromHeHiEn (A ANy, L PIEkT Bioxane.
etc., addi hget néxeconpovmsl @fltivatfest mrder S % CO2 and 95 % A’r at 37
*C for 4 days.

3) 0.5 % MTT (3-(4,5-dimethylthiazol-2~yl)-2,5-di-
phenyltetrazolium bromide) was added with 100 pl/well and
allowing to stand at 37 °C for 4 hours, and the medium was
sucked up. Dye (formazan) formed by living cells was dis-
solved by adding DMSO (dimethylsulfoxide) with 200 pl/well.
Absorbance (A 550) of the dye dissolved was measured and an
average of 6-hole was calculated as a relative value of
number of cells.

Drugs used are as shown below.

t/ coo
Ntt>/M'\//\CH N'— CONH /kf\COOH

NHZ

Compound 1 HZN

CooH

Compound 3 HzN )
\\7/’ f i:;l\\ COOH _4;>"'T5
& . CH N- *‘( CONH/\/\/ NHCO \ /‘

: N

Control 1 H
' cooa

= L
iF:;{\-cuzv — ———couu COOR
NHZ

(Results and consideration)

In Fig. 4, the results of "rat keratinocyte growth
inhibition experiment" are shown and in Fig. 5, the results
of "“human keratinocyte growth inhibition experiment" are
shown. Each is shown as a ratio based on the absorbance to
which no drug is added as 100 %.

As clearly seen from Fig. 4 and Fig. 5, it was con-
firmed that the compounds of the present invention have

_13_




hydr ogen carbonate, pyridine, e and stirring the mxture
at roomtenperature. In the fornu ctive group represented by
A2, there may be nentioned a carb a tosyl group, an acetyl
group, etc. The reaction for obtaining the conpound of the fornula (13)
fromthe conpound of the fornmula (12) is carried out, in a solvent such as

met hanol , @xg:ell][é)‘ltskbggtﬂﬂoa te GQrJ:»etEm]ﬁuMan%:f qmdc@loﬁlr gipebailay ]
00er1C o atter sddng Ll opll hlor e el ving e mture. The
of the formut&gﬁx@hiai_ﬁaﬂmgkﬂ_ﬁut by di ssol ving the conpound of the
formula (13) 10 h0andncl' B889! gebSLAAMNRL ST A0 o ¥MEre i 2

cinostatic function)

(Method)

Mouse lymphoid neoplasma P388 cell floated by REPM
11640 medium (added so as to have 5 % of bovine fetal serum

and 1076 M of 2-mercaptoethanol), or mouse colon 26

(11), water and, for exanple, lsEee%a gerexlgﬁ al.e; tri- ethylamine, sodium

carcinoma cell were placed in each well of a flat-bottom
microplate (available from Corning Co., #25870) with 5 x
103, and a drug solution prepared in the same medium was
placed so as to have 0.2 ml of the drug in each well.
These were cultivated in a carbonic gas cultivating device
{(carbonic gas 5 %, air 95 %, humidity 100 %) for 3 days and
then MTT solution (3-(4,5-dimethylthiazol-2-yl)-2,5-di-
phenyltetrazolium bromide was dissolved in phosphate buffer
' physiological saline solution (pH 7.4, 4.10 mM) with an
amount of 5 mg/ml) was added to each well with an amount of
.10 M1, and cultivated for further 4 hours. Cultivation
supernatant was removed each 150 pl and formed dye
(formazan) was dissolved in DMSO (dimethylsulfoxide; 150
Hl/well), and absorbance (540 nm) was measured by a
spectrophotometer for microplate.
Drugs used are as shown below.

"Compound 1 HyN
COOH

CHZN—\'/ k‘—-—com/k/ \ coon

Compound 3 H,N COOH
2 \
\/I\ COOH
N NHCO
cu N—< \\—cow ) /

NHZ

Control 1

_14_
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m xture in the co-presence of palladi umcarbon under hydro- gen atnobsphere
at roomtenperature. The reaction for obtaining the conpound of the fornula
{(15) fromthe com pound of the fornmula (14) and the conpound of the
formula (2) is carried out by dissolving the conpound of the fornmula (2) in
di chl or onet hane, etc. addlng the conpound of the fornula (14) and

pot assi um car bonat e or Bt e and water and stirring the m xture
at room tenpera-MgxK)e, but n1d' i on y beugarried out by QORB ni xed acid
anhydri de nethod, active est actijve arni

e Method. The, qugtion f or
obt ai ni ng the conmpound of thestor \Fmﬁ)hfFeﬁ1th§yee@§@yn
(15) is carried out —r

ofcdolge formul a

NHZ

(Results and consideration) .

In Fig. 6, example of using P388 cell was shown and in
Fig. 7, example of using colon 26 was shown. The data show
with %, by cell growth at a well adding no drug, i.e. its
absorbance as 100 %, and the degree of inhibiting growth by
addition of drugs.

As clearly seen from Fig. 6 and Fig. 7, it was con-
firmed that the compounds of the present invention have a
far better cancer cell growth inhibition function (carcino-
static function) than that of Control drug.

Experimen xampl

Toxicity comparison of methotrexate (MTX) and the
compound of the present invention according to intraperi-
toneal continuous administration using rats
{(Method)

To'8—week old SD series male rat was abdominary
administered MTX or the compound of the present invention
one per day with a ratio of 5 days per week for 5 weeks
continuously. Doses administered are two degrees of 0.25
and 0.5 mg/kg in each of MTX and the compound of the
present invention. For control group, a solvent (phosphate
buffer, pH 7.4) was administered similarly. Number of rats
constituting one group are five.

Inspected items are as follows.

1) Alive or dead and symptoms: observed every day.

2) Change in body weight: measured once per week.

3) Blood inspection: at final week for administration,
numbers of white blood cells (WBC) and red blood cells
(RBC) were measured.

4) Liver weight and triglyceride (TG) content in liver:
after final administration, anatomy was effected and liver
weight and TG content in liver were measured.
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- 10 - by addi ng hydrobrom de-acetic acid to which anisol or phenol is
previously dissolved therein to the compound of the fornula (15) and
stirring the mxture at roomtenpera- ture. The reaction for obtaining the
conpound of the formula (17) fromthe conmpound of the formula (6) and the
conmpound of the fornula (16) is carried out, after stirring n an aprotic

sol vent such as di net hyl acet am de and dinethylforn} am de, etc. at 25[err]
Cto 100[err] Lp%sef@épla’)fé%e@hbgntge@gw[err]c stirring the mxture in
wat er contaimlé% or exanple triethylam ne, potassium carbonate or sodium
hydr ogen car bo&@@®POU&E 3 Thié ¥ obtaining the conpegnd (1) fr

the conmpound of the fornmula (17y is Farr d out” iR _ solveni)
NHCO—
" NCH,N { CONH Vv
H
Control 1 HyN
2 \’/\/\ CH COOH
(MTX) , ———\
N CH, N —</ V- cown /\,\ COOH
NH2

(Results)
1) Alive or dead and symptoms

Among MTX administered groups, in a group administered
with a dose of 0.25 mg/kg, no mouse died and abnormal
symptoms were not observed. However, in a group
administered with a dose of 0.5 mg/kg, bad nutriture,
anemia, decrease in amount of dejection, swelling at mouse
peripheral, etc. were observed and one of the five died.

On the other hand, in the gfoup in which the compound
of the present invention was administered, no mouse died in
either 0.25 mg/kg group or 0.5 mg/kg group and no abnormal
symptoms were observed.

2) Change in body weight

In Fig. 8, change in body weight is shown. Prohibi-
tion in body weight increment was weak in the compound of
the present invention than that of MTX.

3} Blood inspection

In Fig. 9, the results of blood inspection are shown.
Decrease in WBC and RBC are clearly weak in the compound of
the present invention than that of MTX.

4) Liver weight and TG content in liver

In Fig. 10, liver weight and TG content in liver are
shown. Increment in liver weight and TG content in liver
are both lower with the compound of the present invention
than those of MTX. |
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such ‘as et hanol, etc. by addi ng an aqueous sodi um hydroxi de solution and
stirrihg the mixture at roomtenperature. The conpound represente
formula (1) obtained according to the present invention has 5hsﬂmhﬂﬁmn&h

func- tion, psoriasis curing function and carcinostatic funct|
conpared with nmethotrexate, it has less toxicity. These funct|
confirmed by exam ning the follow ng experinents: 1. Gowth inhi

function of (¢Rrkferatiyemer al bl ood derived | ynphocyte (antlrheunatlc
function) 2. G omgiydftidy WsORRxBgH! ERA! c%gépf\daaﬁ PR aslge Linocytes

soriasis curing function) 3. Muse cancer rtron
égperlnent %Qﬁﬁnt¥ﬂ”h&§F§tF@mPéﬁ§9|BH)UﬂIHQOXﬁ§$t9U%dh®a#b@9mnnﬁl

net hot r exateor{Mboudn@ddmi@istration. As the results, in all of the
S points of the death ratio, symptom, body weight change,
blood inspection, liver weight and TG content in liver, it
can be considered to be low in toxicity of the compound of
the present invention than those of MTX.
EXAMPLES
10 Reference example 1

Synthesis of l1-carbobenzoxv-S-carboxvindoline

To a mixture of water (20 ml) and diethyl ether (20
ml) were added S-carboxyindoline (2.0 g) and sodium hydr-
oxide (0.6 g), and then, under ice-water cooling, carbo-

15 benzoxy chloride (2.59 g) and water (10 ml) containing
sodium hydroxide (2.1 g) were added to the mixture thereto
alternatively. The mixture was stirred at room temperature
for 2 hours. The reaction mixture was made acidic with 2N-
hydrochloric acid and precipitated crystals were collected

20 by filtration. Precipitates were washed with ether and
air-dried to obtain the title compound (2.8 q).

H-NMR (DMSO-dg, 8): 3.10 (2H, t, J=8Hz), 4.03 (2H, t,
J=8Hz), 5.23 (24, s), 7.2-8.0 (8H, m).
mp; 194-196 °C

25 Reference example 2

) Svnthesis of diethvl N-(l-carboxvbenzoxvindolin-5-
carbonvl) -L-glutamate

After suspending the compound (2.5 g) of Reference

example 1 in thionyl chloride (10 ml), a catalytic amount
30 of dimethylformamide was added to the mixture and the mix-
ture was stirred at room temperature for 30 minutes. Then,
excessive thionyl chloride was removed under reduced pres-
sure and the residue was triturated by n-hexane. The
resulting crystals were filtered and dissolved in dichloro-
35 methane (20 ml), and the dichloromethane solution was added

dropwise to a water (50 ml) suspension containing diethyl

THIS SHEET HAS BEEN
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conpound of the present invention according to intraperi- toneal continuous

adm nistration using rats. Experimental exanphigShee Repdsfhi t i on
function of human peripheral blood derived |y u‘ heumat i c
function) (Method) - 11 - Lynphocytes were human

peri pheral blood by using Ficoll-Paque[err] and a drug suitably diluted and
105 | ynphocytes were cultivated wwth PHA (0.3 [err]g/m) in 95-hole
cul ture pl ateutama2edaysrochlyeidoul3. bedprend orpl @ihiyvianting he .gulghi vat i on,

[err]H WR %%dkﬁr&LSL@BEEL)c@@fiﬁgqquPQQr“ éf#fing the mixture at
: room temperature for 2.5 hours, the solvent was removed
under reduced pressure and to the residue was added a mixed
5 solution of ethyl acetate (200 ml) and dil. hydrochloric
acid (200 ml) under ice-water éoéling. After stirring the
mixture for 5 minutes, the organic layer was obtained by
separation. The organic layer was washed with 5 % aqueous
sodium hydrogen carbonate solution and then dried over
10 magnesium sulfate. Then, ethyl acetate was removed under
reduced pressure, and the residue was subjected to silica
gel column chromatography using a mixed solvent of
chloroform : methanol = 30 : 1 as an eluent to obtain the
title compound (3.1 q).
15 lH-NMR (CDCl3, 8): 1.19 (3H, t, J=7Hz), 1.25 (3H, t,
J=7Hz), 2.1-2.6 (44, m), 3.06 (2H, t,
J=8Hz), 3.8-4.3 (6H, m) 4.75 (lH, m),
5.20 (2H, s), 6.79 (1H, d, J=7Hz), 7.2-
7.7 (8H, m).
20 mp; 120-121 °C
Reference example 3
Svnthesis of diethvl N-(indolin-S5-carbonvl)-L-
glutamate |
The compound (1.8 g) of Reference example 2 was
25  dissolved in tetrahydrofuran (80 ml), and after adding 10 %
palladiumfcarbon (0.4 g), the mixture was stirred under
hydrogen atmosphere for 5 hours. Palladium-carbon was
removed by filtration using Celite to obtain the title
compound (1.2 q)
30 H-NMR (CDCl3, 8 : 1.21 (3H, t, J=7Hz), 1.29 (3H, t,
J=7Hz), 2.0-2.6 (4H, m), 3.00 (24, t,
J=8Hz), 3.59 (2H, t, J=8Hz), 4.07 (2H,
q, J=7Hz), 4.19 (2H, q, J=7Hz) 4.75 (1lH,
m), 6.47 (1H, d, J=9Hz), 6.68 (lH, d,

35 J=7Hz), 7.45 (lH, d, J=9Hz), 7.49 (1H,
_ 18 - THIS SHEET HAS BEEN
REPLACED




of [err]H UdR in | ynphocytes was nmeasured by a scintillation counter (here,
PHA shows phytohaenaggl utinin and UdR deovvnrldlnp\ Fruas used are as
shown bel ow. Compound 1 [err] Conpound 2 : Ha err] npound 3

[eror] (Results and consideration) In Figs. ]ﬁﬁ a sed on 3H UdR

upt ake of PHA stinulus | ynphocytes addi ng no are shown. As

clearly seen fromFigs. 1 to 3, it was confl REPLACENMENT
SHEET s) .

mp; 96-97 °C

Example 1

In dimethylacetamide (3 ml) were suspended the com-
pound (214 mg) of Reference example 3 and 6-bromomethyl-
2,4~-diaminopteridine hydrobromate-isopropanol adduct (250
mg), and the mixture was stirred at 50-55 °‘C for 4 hours.

10 After cooling, water (15 ml) containing triethylamine (124

mg) was added to the reaction mixture, and then the mixture
was extracted with chloroform (350 ml) dividing into four
times. After the organic layer was dried over magnesium
sulfate, the solvent was removed under reduced pressure and
15 the residue subjected to silica gel column chromatography
using a mixed solvent of chloroform : methanol = 10 : 1 as
an eluent to obtain the title compound (200 mg).
14-NMR (DMSO-dg, &) : 1.22 (3H, t, J=7Hz), 1.30 (3H, t,
J=7Hz), 2.0-2.5 (4H, m), 3.07 (2H, t,
20 J=8Hz), 3.57 (2H, t, J=8Hz), 4.10 (2H,
q, J=7Hz), 4.23 (2H, q, J=7Hz) 4.79
(1H, m), 5.24 (2H, s), 6.51 (1H, d,
J=9Hz), 6.76 (l1H, d, J=7Hz), 7.57 (1iH,
s), 7.59 (1H, d, J=9Hz), 8.82 (1lH, s).

25 mp; 168-170 °C
Example 2
vnth

in in-5-car vil-L-a mi i n
The compound (170 mg) of Example 1 was dissolved in

30 ethanol (33 ml), and 1N aqueous sodium hydroxide solution

(0.84 ml) was added to the solution at 35 °C and the mix-

ture was stirred at the same temperature for 4.5 hours.

After continuing stirring at 25 °C for further 20 hours,

water (2 ml) was added to the reaction mixture. The reac-
35 tion mixture was evaporated to dryness under reduced pres-

sure. The residue obtained was dissolved in water (15 ml),

- 19 - THIS SHEET HAS BEEN
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- 12 - conpounds of the present invention have excellent growth inhibition
fauncti‘on of | ynphocytes (antirheumatic function) than those of Control
conpounds. Experinmental exanple 2 Gowh inhibition experinent of rat and
hunman kera- tinocytes (psoriasis curing function) (1) Rat keratinocyte
grow h inhibition experinent 1) The first cultured rat keratinocyte by
using Swiss 3T3 cell as a feeder |ayer was sewed with a concentration of 4
X 10[err] cahfsthe/ aelut ien awas-dnjusysichtte totest €d wiyhTypehydrochlagen by

usi ng MCDB 1§3éEWE/&98éPC§EéEWE&E?(EHH d&rghdﬁél é%?%bo%iaﬁgrfﬂ'i”

hydrocorti sone, EG-, cholera toxin cultivated under 5 % err] and 95
% Air at 37C€OloPlafecpvemnighf s, QPW%Q@FJ{RM@@eét WREBB 153

collected by filtration to obtain the title compound (130
5 mng) .
lH-NMR (DMSO-dg, &8): 1.94 (2H, m), 2.32 (2H, m), 2.98 (2H,
t, J=8Hz), 3.56 (2H, t, J=8Hz), 4.29
(LH, m), 4.53 (2H, s), 6.71 (1lH, d,
J=9Hz), 7.57 (1H, s), 7.59 (1H, d,

10 J=%Hz), 8.72 (1H, s).
mp; 201-204 °C (decomposed)
R n mo 4
\' i imethv -(1- vi in=-5-
v1l)-L-a—-ami iD
15 After suspending l-carbobenzoxyindolin-S5-carboxylic

acid (3.1 g) in thionyl chloride (10 ml), a catalytic
amount of dimethylformamide was added to the suspension and
the mixture was stirred at room temperature for 2 hours.
Then, excessive thionyl chloride was removed under reduced

20 pressure and the residue was triturated by n-hexane. The
resulting crystals were filtered and dissolved in dichloro-
methane (30 ml), and the dichloromethane solution was added
dropwise to an aqueous solution (30 ml) containing dimethyl
L-o-aminoadipate hydrochloride (2.7 g) under ice-water

25 cooling. To the reaction solution was further added potas-
sium carbonate (5.6 g). After stirring the mixture at room
temperature overnight, the reaction mixture was poured into
a saturated aqueous sodium hydrogen carbonate solution and
extracted with chloroform. The chloroform layer was wéshed

30 with 1N-hydrochloric acid and dried over sodium sulfate,
and then the solvent was removed under reduced pressure.
Then, the residue obtained was subjected to silica gel
column chromatography using a mixed solvent of chloroform
methanol = 100 : 1 as an eluent to obtain the title

35 compound (3.1 q).
lH-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 2.36 (2H, t, J=6.8Hz),
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nedlun1conta|n|ng no _thym di ne nor adeni
carri eﬁthGDSlteet\HaE

(|nsuI| ne
nor: ade addlng a drug thereto,
under err 95 % Ar at 37 C for 4 days.

(3-(4, 5 dlnethylthlazo
with 100 [err]l/well

yl)-2,5-di-

medi um was sucked up. Dye (forqazqnbgfqﬁ

by addi ng DMSO (dlnethylsquOX|de Wt h

I ne and a nmedi um exchange was

Beel/REcdd 3 nedlun1(1 8 MM Ca) containing growth factors
chol era toxin) and containing no thym di ne

cultivation was carri ed out
3) 0.5 % MIT

phenyl tetrazol i um brom de) was added
and aI | 0. ri@ t(@Hst mhd At 687 (BHf 0$) 4 holi s{3tnd t he

i s- sol ved
g?%%ﬂce (A 540)

go0n (L A1 T3 B

of the dye dissol ved was neasurléd BEd:ah- ﬁoeKéﬁe éf =hodizlwas! &t at ed

as a relative value of nunber (g, call sz,

£2) (blimem) keratinocyte growth

|nh|b|téon gxgerlnent ol
Reférence example S5
aminopdipate

To a 30 % hydrogen bromide-acetic acid (15 ml) solu-

tion containing anisole (1.5
10

room temperature for 4 hours.
ether was added to the reaction mixture,
oily product was precipitated.

g) was added the compound (1.5

g) of Reference example 4 and the mixture was stirred at

Then, when a large amount of
a red-brownish

Almost all the ether layer

was removed and the oily product was suspended in

15 chloroform.

The suspension was washed with a saturated

aqueous sodium hydrogen carbonate solution and the chloro-

form layer was collected by separation.

The chloroform

layer was dried over sodium sulfate and the solvent was

removed under
(960 mg) .
1H-NMR (CDCl3,

20
8) :

3.77 (24,
m),
25

In dimethylacetamide (20 ml)
compound (960 mg) of Reference example 5 and 6-bromomethyl-
2,4-diaminopteridine hydrobromide-isopropanol adduct (1140

30
mg)

hours. After cooling,

1.6-2.1 (4H, m),
3.07 (2H, m),
s),
7.54 (2H,

reduced pressure to obtain the title compound

2.36 (2H,
3.66 (3H,
4.78 (1H,
m) .

t, J=6.8Hz),
3.66 (2H, m)
6.62 (2H,

s),
m) ,

were suspended the

and the suspension was stirred at 50 to 60 °C for 6
the mixture was poured into a satu-

rated aqueous sodium hydrogen carbonate solution, and the
desired product was extracted with chloroform dividing into

35 three times.

The organic layer was dried over sodium

sulfate and the solvent was removed under reduced pressure.

_21_
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1) Human keratinocyte obtained from Kurabou K. K. was sewed with a
concentration of 2 x 10[err] cells/m/well to a 24-hole plate treated by
Type 1V collagen by using MCDB 153 nedium (0. 15 nM Ca) contai ning growh
factors (insulin, hydrocortisone, rhEG, ethanol am ne, phosphoet hanol am ne)
and contai ning no thym dine nor adenine, and cultivated under 5 % CJerr]
and 95 % Air at 37 C REPLACEMENT SHEET -13- 2) After 24 hours, a

speci nen waSheddedither ebbaanedt hizs napgplied vias <l itdav afedd coriahein 5 % CJ err ]

and 95 % A%ﬁr@&aé@gSééR& éydagfng a mixed solvent of chloroform :
methanol = 100 : 10 as an eluent to obtain the title
compound (520 mg) .
5 1H-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 2.38 (2H, t, J=6.8Hz),
3.07 (2H, m), 3.57 (2H, m), 3.67 (3H, s)
3.78 (3H, s), 4.53 (2H, s), 4.74 (1H,
m), 6.52 (1H, d, J=8.3Hz), 7.01 (1H, d,
J=7.8Hz), 7.57 (2, m), 8.77 (lH, s).
10

2.4-di i idinvl)methvl]-

=3= nyll-L-g—ami ipi i

The compound (400 mg) of Example 3 was dissolved in
ethanol (22 ml), and 1N aqueous sodium hydroxide solution
15 (3.1 ml) was added to the solution at 35 °‘C and the mixture
was stirred at the same temperature for 4 hours. After
continuing stirring at 25 °C for further 20 hours, water (3
ml) was added to the reaction mixture, and the reaction
mixture was evaporated to dryness under reduced pressure.
20 During this procedure, the outer temperature was controlled
so as not to exceed 30 °"C. A yellowish solid material was
obtained dissolved in water (10 ml), and the solution was
adjusted to pH=3.7 with 1N-hydrochloric acid and allowed to
stand in a refrigerator for 2 hours. Deposited
25 precipitates were collected by filtration to obtain the
title compound (320 mg) .
1H-NMR (CDCly, &): 1.4-1.9 (4H, m), 2.23 (2H, t, J=6.8Hz),
3.01 (2H, m), 3.58 (2H, m), 4.32 (1lH,
m), 4.55 (2H, s), 6.69 (1H, d, J=8.3Hz),
30 7.63 (2H, m), 8.10 (1H, d, J=8.3Hz),
8.72 (1H, s).
Reference example 6
Synthesis of N®-(l-carbobenzoxvindolin-S-carbonvl) -N8-

l-L-ornithine methyl r

35 : To thionyl chloride (1.5 ml) was added l-carbobenzoxy-
indolin-5-carboxylic acid (180 mg) to make a suspension,
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3) 0.5 % MIT (3-(4,5-dinethylthiazol-2-yl)-2,5-di- phenyltetrazollum

by om de) was added with 100 [err]l/well and allomﬁng to stand at 37 [err]C
for 4 hours, and the nedium was sucked up. Dye (formazan) formed by |iving
cel-ls was dis- solved by addi ng DMSO (di met hyl sul f oxi de) with 200
[err]I/well. Absorbance (A 550) of the dye dissolved was nmeasured and an
average of 6-hole was calculated as a relative value of nunber of cells.
Drugs used arsl & csitadytie awmouBanpsudiimgehy) £fEonpolad 32§ esddedarrol 1

(MX) the suspension and the[ﬁgkkure was stirred at room tempera-
ture for 2 hours. Next, the mixture was evaporated to dry-
ness under reduced pressure. The solid méterial obtained

S was dissolved in dichloromethane (4 ml), and to the solu-
tion were added N5~benzoyl—L-ornithine methyl ester (150
- mg) and potassium carbonate (750 mg), and water (4 ml) was
further added thereto and the mixture vigorously stirred at
room temperature for 12 hours. Then, the reaction mixture
10 was poured into water, extracted with chloroform and the
chloroform layer was washed with a 1N-hydrochloric acid
solution and dried over sodium sulfate. The solvent was
removed under reduced pressure and the residue obtained was
applied to silica gel chromatography by using chloroform :
15 methanol = 100 : 3 as an eluent to obtain the title com-
pound (140 mg) .
lH-NMR (CDCl3, 8): 1.6-2.2 (4H, m), 3.15 (2H, t, J=8.8Hz),
3.56 (2H, m), 3.78 (3H, s), 4.10 (2H, t,
J=8.8Hz), 4.82 (l1H, m), 5.27 (2H, s),

20 6.70 (1H, m), 6.89 (lH, d, J=8.8Hz),
7.20 (8H, m), 7.80 (2H, m).
feren xample 7
Svnthesis of N%-(indolin-5-carbonv =) NS-penzovl-I.-
ornithine methvl ester
25 The compound (140 mg) of Reference example 6 was added

to a 30 % hydrogen bromide-acetic acid (2 ml) of phenol
(150 mg), and the mixture was stirred at room temperaturs
for 4 hours. Next, when a large amount of ether was added
to the reaction solution, red-brownish oily product was

30 precipitated. Almost all the part of the ether layer was
removed and the oily product was suspended in chloroform.
The suspension was washed with a saturated aqueous sodium
hydrogen carbonate solution and extracted with chloroform.
The chloroform layer was dried over sodium sulfate and the

35 solvent was removed under reduced pressure to obtain the

title compound (50 mg) .
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(Results and consideration) In Fig. 4, the results of "rat keratinocyte
growt b inhibition experiment” are shown and in Fig. 5, the results of
"human keratinocyte growth inhibition experinment" are shown. Each is shown
as.a ratio based on the absorbance to which no drug is added as 100 % As
clearly seen fromFig. 4 and Fig. 5 it was con- firmed that the conpounds
of the present invention have -14 - excellent karatinocyte growth

i nhi bi tion FHAYMROACRGEDCi® - di-6-@uli hgHF umbt i 3nP2t bk, tthatJ=f . &Et,r ol

conpound. Experi nment al exarrplel‘?b-s (2H, m), 3.62 (2H, t, J=8.8Hz),
3.75 (34, s), 4.79 (lH,_m), 6.55 (14, d,
J=7.8Hz), 6.86 (2H, m), 6.99 (14, m),

5 7.1-7.6 (5H, m), 7.82 (2H, m).
Example 5
Synthesis of N®-[1-[(2, 4-diamino-6-pteridinvlimethvl]-
indolin-S-carbonvl) -N9-ben 1-L-ornithine methyl r

In dimethylacetamide (1 ml) were suspended the com-

10 pound (50 mg) of Reference example 7 and 6-bromomethyl-2, 4-
diaminopteridine hydrobromide-isopropanol adduct (44 ng) ,
and the mixture was stirred at 50 to 55 °*C for 4 hours.
After cooling, water (3 ml) containing triethylamine (22
mg) was added to the reaction mixture, and then the mixture

15 was extracted with chloroform. After the chloroform layer
was dried over sodium sulfate, the solvent was removed
under reduced pressure and the residue was applied to
silica gel chromatography using a mixed solvent of chloro-
form : methanol = 10 : 1 as an eluent to obtain the title

20 compound (34 mg) .
lH-NMR (CDCl3, 8): 1.6-2.2 (4H, m), 3.07 (2H, t, J=8.8Hz),

3.50 (2H, m), 3.56 (2H, t, J=8.8Hz),
3.79 (3H, s), 4.53 (2H, s), 4.76 (1lH,
s), 6.52 (1H, d, J=8.3Hz), 7.19 (1H, d,
25 J=7.6Hz), 7.45 (3H, m), 7.62 (2H, m),
7.80 (2H, m), 8.76 (1lH, s).
Example 6
Synthesis of N*~[1-{(2,4-diamino-6-pteridinv]l)methyl]-
;ngglin—i—ggrbgnvl)—N5—bgnzgv1—L—ani;hin§

30 In ethanol (5 ml) was dissolved the compound (34 mg)
of Example 5, and 1N-sodium hydroxide aqueous solution (0.
ml) was further added to the solution and the mixture was
stirred at 35 °*C for 4.5 hours. After stirring at 25 °C
for 20 hours, water (1 ml) was added to the reaction mix-

 aad

35 ture and the reaction mixture was evaporated to dryness

under reduced pressure. During this procedure, the outer
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Mouse cancer cell growth inhibition experinent (car- cinostatic function)
(Met hod) Mouse | ynphoi d neopl asnma P388 cell floated by RPM 11540 nedi um
(added so as to have 5% of bovine fetal serumand 10[err] M of

2- ner capt oet hanol ), or nouse colon 25 carcinoma cell were placed in each
well of a flat-bottom m croplate (available from Corning Co., #25870) with
5 x 10[err], and a drug solution prepared in the sanme nedium was placed so
as to have tempegatyie (as NG 6ol lescsonas| nothegecheeedcdflt (Gated in a

carboni ¢ gage Clbdi MRt HNEeT iEAAWASNbELHRRcaYanal Hi850 Yoeduihdity 100%
for 3 days and then MIT sol ution (Sh&4,5-d|neth,lthlazol-2-y%)-2,5-d|-
phenyl t et r %3¢ Tini bribhi-d@nfas NG SOFHFEaN WashaSgRat8dptP R Phystbigi cal

sal i ne sol uli-eydfdthlokicd.abddridnaniaiho#dd to stand in a refrigerator
5 for 2 hours. Deposited precipitateé were collected by
filtration to obtain the title compound (26 mg).
lH-NMR (DMSO-dg, 8): 1.64 (2H, m), 1.83 (2H, m), 2.98 (2H,
t, J=8.3Hz), 3.57 (2H, t, J=8.3Hz),
4.36 (1H, m), 4.53 (2H, s), 6.64 (2H,
10 m), 7.45 (3H, m), 7.59 (2H, m), 7.82
' (2H, m), 8.12 (lH, d, J=8.6Hz), 8.43
(1H, m), 8.69 (1lH, s).
mp; 179-183 e (decomposed)

Xamp
15 Svnthesis of N8-phthalovl-N®-carbobenzoxv-ornithin
methv r '

Phthalic anhydride (2.45 g) was added to a dichloro-
methane (70 ml) solution of N®-carbobenzoxy-L-ornithine
(2.0 g), and then water (70 ml) énd potassium carbonate
20 (1.12 g) were added to the mixture and the mixture was
stirred at room temperature for 15 hours. The mixture was
condensed to 60 ml under reduced pressure and adjusted to
pH=3 with 1N-hydrochloric acid. Deposited precipitates
were collected by filtration and vacuum dried. White
25 crystals obtained were dissolved in low water-content
methanol (80 ml) and the solution was cooled to -30 °*C and
stirred for 10 minutes. Then, at the same temperature,
thionyl chloride (2 ml) was slowly added dropwise. The
reaction mixture was slowly returned to room temperature
30 and refluxed for a further 2 hours. The solvent was
removed under reduced préssure and the residue obtained was
applied to silica gel chromatography by using chloroform :
methanol = 100 : 1 as an eluent to obtain the title
compound (2.16 g). |
35 lH-NMR (CDCls3, 8): 1.6-2.0 (4H, m), 3.69 (5H, m), 4.20 (lH,
m), 5.06 (2H, s), 5.70 (ld, m), 7.29
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armount of

cultivated for further 4 hours.

150 [err]l

5 ng/m) was added to each well with an anount of 10 [err]l,

and forned dye (formazan) was di ssol ved in DVSO

and

Cul tivation supernatant was renpved each

(di-net hyl sul foxi de; 150 [err]l/well), and absorbance (540 nm was neasured
by a spectrophotoneter for mcroplate. Drugs used are as shown bel ow.

Conpound

.10

15

20

25

30

35

[err] Conmpound 3 [err] Control 1 -15 -
(5H, m), 7.66 (2H, m), 7.81 (2H, m).
Ref n %
Synthesis of NS-phthaloyl-ornithine methyl ester

After adding a 10 % palladium-carbon (500 mg) to a
methanol solution (100 ml) of the compound (2.16 g) of
Reference example 8, the mixture was stirred under hydrogen
atmosphere at room temperature for 20 hours. Palladium-
carbon was removed by filtration using Celite and the sol-
vent was removed under reduced pressure. The residue
obtained was subjected to silica gel chromatography by
using chloroform : methanol = 100 : 3 as an eluent to
obtain the title compound (223 mg).
l1H-NMR (CDCl3, 8): 1.7-2.1 (4H, m), 3.75 (2H, m), 3.83 (3H,
s), 7.76 (2H, m), 7.84 (2H, m).
Reference example 10 '

Svnthesis of N%-(l-carbobenzoxvindolin-5-carbonvl) =N8-
halovl-ornithin 1

By adding thionyl chloride (2.5 ml) to l-carbobenzoxy-
indolin-5-carboxylic acid (297 mg) to prepare suspension,
and a catalytic amount of dimethylformamide was added to
the suspension and the mixture was stirred at room
temperature for 2 hours. Then, the mixture was evaporated
to dryness under reduced pressure. The resulting solid
material was dissolved in dichloromethane (7 ml), and to
the solution were added the compound (250 mg) of Reference
example 9 and potassium carbonate (640 mg). Then, water (7
ml) was further added thereto, and the mixture was
vigorously stirred at room temperature for 12 hours. Next,
the reaction mixture was poured into water and extracted
with chloroform, and the chloroform layer was washed with
IN-hydrochloric acid and dried over sodium sulfate. The
solvent was removed under reduced pressure. The residue
obtained was subjected to silica gel chromatography using

chloroform : methanol = 100 : 3 as an eluent to obtain the
title compound (330 mg) .

lH-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 3.12 (2H, ¢, J=8.8Hz),
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[err] (Results and consideration) n Fig. 6, exanple of using P388 cell was

shown and in Fig. 7,
with % by cell growh at a well

exanpl e of using colon 26 was shown.

addi ng no drug,

i nhibiting growth by addition of drugs.

The data show
its absorbance as 100
As clearly

i.e.

% .and t he degree of
seen fromFig. 6 and Fig. 7, it was con- firnmed that the c
present invention have a far better cancer cell growth inh
(carcino- static function) than#2hdi2Hef mCenBr.3l6 dBHg. sExpe
4 Toxicity conparison of nethqﬁkgé%gﬁ ( YT¥ %EQ tmg cgqggy
i nvention according to intraperi- tonéal “continGous’adm ni
rats

7.5-7.9 (6H, m).

R ren xample 11

onpounds of the
I bition function
t0&en2m) texanpl e
ng..of _{ he present
é??ht?%h usi ng

6.80 (1H, d, J?7.8Hz),-7.1—7.5 (6H, m),

Synthesis of N®-(indolin-5-carbonvl)-N8-phthalovl-

Q;ni;hing methyv] ester

To a 30 % hydrogen bromide-acetic acid (8 ml) solution
of phenol (300 mg) was added the compound (330 mg) of

10

temperature for 4 hours. Then,

Reference example 10 and the mixture was stirred at room
when a large amount of

ether was added to the reaction mixture, a red-brownish

oily product was precipitated.

15 chloroform.

Almost all the ether layer
was removed and the oily product was suspended i

n

The suspension was washed with a saturated

aqueous sodium hydrogen carbonate solution and extracted

with chloroform.

The chloroform layer was dried over

sodium sulfate and the solvent was removed under reduced

pressure to obtain the title compound (147 mg).

IH-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 3.04 (2H, t,
3.62 (2H, t, J=8.3Hz),
3.75 (3H, s), 4.86 (1H,
m), 7.52 (2H,
(2H, m).

20
m)y, 6
m),

Examp 7

25

7.68 (2H, m),

J=8.3Hz),

3.72 (2H, m),

.5-6.7 (2H,
7.82

Svnthesis of N®-[1-[(2,4-diamino~-6-pteridinvl)methvll-

nithi

ingglin—i-gagbgnvl)-Ns—o halovl-

methv

r

In dimethylacetamide (1.0 ml) were suspended the com-

pound (146 mg) of Reference example 11 and 6-bromomethyl-

30
mg)
hours. to the mixture was added

(30 mg),

stirred and then extracted with chloroform.

After cooling,
ml) containing triethylamine

35
removed under reduced pressure.

and the suspension was stirred at 50 to 55 *

2,4-diaminopteridine hydrobromide-isopropanol adduct (115

C for 4

water (4

and the mixture was
The chloroform
layer was dried over sodium sulfate and the solvent was

The residue obtained was
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(Met hod) To 8-week old SD series male rat was abdomi nary admi nistered MIX
or the.conmpound of the present invention one per day with a ratio of 5 days
per week for 5 weeks continuously. Doses adm nistered are two degrees of
0.25 and 0.5 ng/kg in each of MIX and the conpound of the present

I nvention. For control group, a solvent (phosphate buffer, pH 7.4) was

adm nistered simlarly. Nunber of rats constituting one group are five.

| nspect ed | appbied ec@ssinidowrel k)hnfadnia\t@g&rapﬁqa@yandlﬁgnat aBedobserved

Fxgggc??gh:g%%&?ﬁggffkﬁ%ﬁﬂgx?%ﬁhﬁrﬁl rreas|on ﬁﬂﬁﬁ Pero?nmﬁ%?§g5lﬁggdcells
(VWBCO) and reltdlinothedlitsld RR@poare (rl:a@smged
1H-NMR (CDCl3, &): 1.7-2.2 (4H, m), 3.06 (2H, t, J=8.3Hz),
5 3.56 (2H, t, J=8.3Hz), 3.72 (2H, m),
3.76 (3H, s), 4.53 (2H, s), 4.88 (1H,
m), 6.45-6.62 (2H, m), 7.56 (2H, m),
7.71 (2H, m), 7.84 (2H, m), 8.82 (1H,
s) .
10 Example §
Svnthesis of N%-{1-((2,4-diamino-6-pteridinvi)methvl]-
indolin-5-carbonyl) -N8-hemiphthalovl-ornithine (Compound 3)
The compound (140 mg) of Example 7 was suspended in
2N-sodium hydroxide aqueous solution (10 ml), and the
15 mixture was stirred at 30 *‘C for 12 hours. The mixture was
evaporated to dryness under reduced pressure and yellowish
solid material obtained was dissolved in water (5 ml). The
solution was adjusted to pH=3.7 with 1IN-hydrochloric acid
and allowed to stand in a refrigerator for 2 hours. Depo-
20 sited precipitates were collected by filtration. A
yellowish solid material was obtained subjected to silica
gel chromatography by using a mixed solvent of chloroform :
methanol: 28 %-aqueous ammonia = 5 : 4 : 1 as an eluent to
obtain the title compound (20 mg).
25 l1H-NMR (DMSO-dg, &§): 1.5-2.1 (4H, m), 3.14 (2H, t, J=
8.3Hz), 3.58 (2H, t, J=8.3Hz), 4.38
(1H, m), 4.54 (2H, s), 6.71 (1lH, m),
7.3-7.6 (4H, m), 7.6-7.8 (3H, m), 8.08
(LH, m), 8.71 (lH, s).
.30 mp; 195-199 °C (decomposed) -
R n xample 12

§zﬂLh§§L§_sﬂL£@:11:m§Lthyggrggnvlbgnzgvl)—N“—ggrpg—

benzoxv-ornithine methvl ester

To a dichloromethane (40 ml) solution of N®-carbo-
35 Dbenzoxy-L-ornithine (2.4 g) was added methyl isophthalate
chloride (2.1 g), and then, water (40 ml) and potassium
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4) Li'ver weight and triglyceride (TG content in liver: after final

adm ni'stration, anatony was effected and |iver weight and TG content in
liver were neasured. -16 - Drugs used are as shown bel ow. Conpound 3
[err] Control 1 (MIX) [err] (Results) 1) Alive or
dead and synptons Anbng MIX adm ni stered groups, in a group adm ni stered

with a dose of 0.25 /kg, no nouse died and abnor nal
carbonate (2.4 g) were added to the mixture and the mixture

was stirred at room temperature for 15 hours. The mixture
was condensed under reduced pressure to 30 ml and adjusted
to pH=3 with 1N-hydrochloric acid, and deposited precipi-
5 tates were collected by filtration and vacuum dried. A
white solid was obtained and dissolved in a low water-
content methanol (100 ml) and the solution was cooled to -
30 °C and stirred for 10 minutes. Then, thionyl chloride
(3 ml) was gradually added dropwise at the same
10 temperature. The reaction solution was slowly returned to
room temperature and refluxed for a further 2 hours. The
solvent was removed under reduced pressure and the residue
obtained was subjected to silica gel chromatography by
using chloroform : methanol = 100 : 1 as an eluent to
15 obtain the title compound (600 mg) .
H-NMR (CDCl3, &): 1.6-2.0 (4H, m), 3.46 (2H, m), 3.70 (3H,
s), 3.89 (3H, s), 4.34 (1H, m), 5.08
(2H, s), 5.88 (1H, d, J=7.8Hz), 7.31
(5H, s), 7.45 (1H, m), 8.05 (2H, m),

20 8.41 (1H, s).
Reference example 13
hesi f NS- (3-m X n nzovl)-ornithin
methvl ester

After adding a 10 % palladium-carbon (100 mg) to a
25 methanol solution (100 ml) of the compound (600 mg) of
Reference example 12, the mixture was stirred under a
hydrogen atmosphere at room temperature for 20 hours.
Palladium-carbon was removed by filtration using Celite and
the solvent was removed under reduced pressure. The
30 residue obtained was subjected to silica gel chromatography
by using chloroform : methanol = 100 : 3 as an eluent to
obtain the title compound (360 mg) .
lH-NMR (CDCl3, 8): 1.6-2.0 (4H, m), 3.S50 (3H, m), 3.72 (3H,
s), 3.92 (3H, s), 7.49 (lH, t, J=7.8Hz),
35 7.63 (1H, m), 8.0-8.2 (2H, m), 8.43 (1H,
s) .
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synptons were not observed. However,
0.5 my/ kg, bad nutriture,
at nouse peripheral, etc.
ot her hand,
adm ni st er ed,

anem a, decrease I n amount of dejection,
wer e observed and one of the five died. On the
in the group in which the conpound of the present
no nmouse died in either 0.25 ng/kg group or 0.5 ng/ kg group

in a group admnistered with a dose of
swel I'ing

i nventi on was

and no abnornml synptons were observed. 2) Change in body weight In Fig. 8,
change in Gggﬁﬂﬁﬁéﬁhﬁﬁggggﬁ%%ﬁ: Prohi bi- tion in body weight increnent was
weak in the congggggggﬁ¢ihg;gpegenbatnygehtgnyibgﬁli as -of rivfiog 1)3INS-Bl ood
i nspection op are shown. Decrease

in WBC and

By addlng thlonyl chlorlde (5 ml) to l-carbobenzoxy-
5 indolin-5~-carboxylic acid (350 mg) to prepare suspension,

and a catalytic amount of dimethylformamide was further

added to the suspension and the mixture was stirred at room

temperature for 2 hours.

10 material was dissolved in dichloromethane (7 ml),

Then,
to dryness under reduced pressure.

the mixture was evaporated
The resulting solid

and to

the solution were added the compound (360 mg) of Reference

example 13 and potassium carbonate (650 mg).

Then, water

(7 ml) was further added thereto, and the mixture was

vigorously stirred at room temperature for 12 hours.

Next,

15 the reaction mixture was poured into water and extracted

with chloroform,

IN-hydrochloric acid and dried over sodium sulfate.
solvent was removed under reduced pressure.

and the chloroform layer was washed with

The
The residue

obtained was subjected to silica gel chromatography using

20 chloroform :
title compound (390 mg) :

methanol = 100

3 as an eluent to obtain the

1H-NMR (CDCls, &) : 1.6-2.1 (4H, m), 3.08 (2H, t, J=8.3Hz),
3.52 (2H, m), 3.75 (3H, s), 3.88 (3H,
s), 4.06 (2H, t, J=8.3Hz), 4.78 (lH, m),
25 5.26 (2H, bs), 7.16 (l1H, d, J=7.3Hz),
7.2-7.6 (7H, m), 7.65 (2H, m), 7.9-8.1
(2H, m), 8.43 (1lH, s).
R ren xamop 1

Svynthesis of N®-(in

30 arbonvlbenzovl

of anisol (0.5 g)

lin-S-car

-ornithin

nvl —N5—(3—mggh9xv—

methyl r

To a 30 % hydrogen bromide-acetic acid (6 ml)

solution

was added the compound (390 mg) of

Reference example 14 and the mixture was stirred at room

temperature for 4 hours.

oily product was precipitated.
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when a large amount of
a red-brownish
Almost all the ether layer
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the present
liver In Fig. 10,
in liver weight and TG cont ent
t he present

in |

are both Iower wth

17 -

Toxicities of MIX and the conpound of the present

by using rats due to abdom na

conti nuous adm ni strati on.

invention than that of MIX. 4) Liver weight and TG content
liver weight and TG cont ent
in liver
i nvention than those of MIX

iver are

__ed_
(Consi der H“ﬁwm?ﬁﬂﬁﬁ

I nventi on were conpared
As the results,

in all

of twespoemeeedfanhateatiilyr giroaucty mpsosuspedgedeight change,

10

15

20

25

30

35

chloroform. The suspension was washed with a saturated
aqueous sodium hydrogen carbonate solution and extracted
with chloroform. The chloroform layer was.dried over
sodium sulfate and the solvent was removed under reduced
pressure. White solid obtained was recrystallized from n-
hexane-chloroform-methanol to obtain the title compound
(192 mg) .

lH-NMR (CDCl3, 8): 1.7-2.1 (4H, m),
3.53 (2H, m), 3.67 (2H, t,
3.75 (3H, s), 3.89 (3H, s), 4.75 (1H,
m), 6.73 (1H, d, J=7.8Hz), 7.16 (1lH,
J=7.8Hz), 7.47 (1H, 7.55 (2H,

8.09 (2H, m), s) .

3.05 (2H, t, J=8.3Hz),

J=8.3Hz),

d,

m), m),

8.45 (1H,

vnth £
LﬂQQlLﬂ_i_Qé_DQ_XlL__§_L1_mQL_Qz_QéaQQﬂ.lDQQLQ!lL:QLQLgQ__Q
methvl ester

In dimethylacetamide (2.5 ml)
pound (192 mg) of Reference example 15 and 6-bromomethyl-

were suspended the com-

2,4-diaminopteridine hydrobromide (142 mg) and the suspen-
sion was stirred at 50 to 55 °C for 4 hours. After cool-
ing, to the mixture was added water (5 ml) containing
triethylamine (43 mg), and the mixture was stirred and then
extracted with chloroform. The chloroform layer was dried
over sodium sulfate and the solvent was removed under
reduced pressure. The residue obtained was applied to
silica gel chromatography by using a mixed solvent of

chloroform : lO 1l as an eluent to obtain the

methanol =
title compound (110 mg) .
IH-NMR (CDClj3, 8): 1.7-2.1(4H, m),
3.55 (4H, m), 3.78 (3H, s),
s), 4.52 (2H, s), 4.79 (1H,
(14, d, J=7.8Hz), 7.05 (1H, d,
7.4-7.7 (3H, m), 8.0-8.2 (2H, m),
(l1H, m), 8.77 (1lH,

3.06 (2H, t, J=8.3Hz),
3.93 (3H,
m), 6.51
J=7.8Hz),
8.45

s) .
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bl ood inspection, liver weight and TG centent—-in liver it can be
considered to be lowin toxicity of the c gund, of the present invention
t han those of MIX. EXAMPLES Reference exa jguﬁ S e edOf__f

1- car bobenzoxy- 5- car boxyi ndoline To a m xt
ether (20 m) were added 5-carboxyi ndoline’

(0.6 9), carbo-'

and then, under ice-water cooling,

acid and pr:-'-L, 2 ) g thadbyd £hi Precipitates
were washed “”thTﬁ&hSBmﬁggnd (110 mg) of Example 9 was dissolved in
5 ethanol (14 ml), and lN-sodium hydroxide aqueous solution
(0.48 ml) was further added to the solution and the mixture
was stirred at 35 °C for 4.5 hours. After the mixture was
stirred at 25 °C for 20 hours, water (1 ml) was added to

the reaction mixture and the reaction mixture was evaporat-
10 ed to dryness under reduced pressure. During this proce-
dure, outer temperature was so controlled not to exceeding
30 °C. A yellowish solid material was obtained and
dissolved in water (5 ml), and the solution was adjusted to
pH=3.7 with 1IN-hydrochloric acid and allowed to stand in a
15 refrigerator for 2 hours. Deposited precipitates were
collected by filtration to obtain the title compound (78
ng) . :
lH-NMR (DMSO-dg, &) : 1.5-2.0 (4H, m), 3.00 (2H, t, J=
8.8Hz), 3.32 (2H, m), 3.59 (2H, t,
20 J=8.8Hz), 4.40 (l1H, m), 4.56 (2H, s),
6.69 (1H, d, J=8.3Hz), 7.56 (1lH, m),
7.63 (2H, m), 8.0-8.2 (2H, m), 8.44
(1H, s), 8.65 (1H, m), 8.73 (1H, s).

Referen Xamp 1
25 Synthesis of N®-(4-methoxycarbonvlbenzoyl)-N®-carbo-
benzoxv-ornithin hyvl

To a dichloromethane (60 ml) solution of N®-carbo-
benzoxy-L-ornithine (2.0 g) was added methyl terephthalate
chloride (3.0 g), and then, water (60 ml) and potassium

30 carbonate (4.8 g) were added to the mixture and the mixture
was stirred at room temperature for 15 hours. The mixture
was condensed under reduced pressure to 50 ml and adjusted
to pH=3 with 1N-hydrochloric acid, and deposited precipi-
tates were collected by filtration and vacuum dried. White

35 solid obtained was dissolved in a low water-content methan-
ol (100 ml) and the solution was cooled to -30 °C and stir-

., L‘I’Hls SHEET HAS BEEN
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air-dried to obtain the title conpoun
[err]):; 3.10 (2H, t, J=8Hz), 4.03 (i eﬂ
(8H, m np; 194-196[err] C Reference e SIS of di et hyl
N- (:1- car boxvbenzoxvi ndol i n- 5- carbony ]l | | Afger suspending the
conpound (2.5 g) of Reference exanple 1 |n thlonyl chlbrlde (10 M), a
catal yti c anount of dinethylformam de was added to the m xture and the m x-
tﬁfe nas ﬁ}kédeﬂoﬁllc(mﬁhdﬁﬁﬁmargﬂuﬁﬂ EmﬁongWbRWBESdeThegmlﬁXQ&SS!ée
t hi onyl c ed under r e es- _sure t he L esi due was
triturated %u#gﬁ%n%gét% éj"?oé’swLﬁstq r?g’ 3‘?\?515 2§ &EF‘BGFF?%?M di ssol ved
in dichIororeaeitamus¢1ﬁtxdg waauthdwaydkehhmnedetbaneomotempenaMmseadded
and refluxed for further 2 hours. The solvent was removed

H NVR (DMSO-d[err],
€93 (2H, s), 7.2-8.0

5 under reduced pressure and the residue obtained was
subjected to silica gel chromatography by using chloroform
: methanol = 100 : 1 as an eluent to obtain the title
compound (710 mg) .
1H-NMR (CDCl3, &) : 1.6-2.1 (4H, m), 3.51 (2H, m), 3.74 (3H,
10 s), 3.94 (3H, s), 4.43 (1H, m), 5.11
" (2H, s), 5.53 (1H, m), 6.63 (1H, bs),
7.34 (SH, s), 7.83 (2H, d, J=8.8Hz),
8.08 (2H, d, J=8.8Hz).

R D 17
15 Synthesis of N8-(4-methoxvcarbonvlbenzovl)-ornithine
methvl ester '

After adding a 10 % palladium-carbon (100 mg) to a
methanol solution (100 ml) of the compound (710 mg) of
Reference example 16, the mixture was stirred under hydro-

20 gen atmosphere at room temperature for 20 hours. Pallad-
ium-carbon was removed by filtration using Celite and the
solvent was removed under reduced pressure. The residue
obtained was subjected to silica gel chromatography by
using chloroform : methanol = 100 : 3 as an eluent to

25 obtain the title compound (410 mg).
lH-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 3.49 (3H, m), 3.73 (3H,

s), 3.94 (3H, s), 7.20 (l1H, m), 7.84
(2H, d, J=8.3Hz), 8.09 (2H, d, J=8.3Hz).
Ref n xample 1

30 Svnthesis of N¢—({l-car nzoxvin in-S-carbonvl) -NO-
4-methoxvcarbonylbenz —ornithine methvl r

By adding thionyl chloride (2.5 ml) to l-carbobenzoxy-
indolin-5-carboxylic acid (260 mg) to prepare suspension,
and a catalytic amount of dimethylformamide was further

35 added to the suspension and the mixture was stirred at room
temperature for 2 hours. Then, the mixture was evaporated

THIS SHEET HAS BEEN
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dropwi se to a water (50 m) suspension containing diethyl REPLACENMENT
SHEET yl ut amat e hydrochloride (3.0 g) and triethylam ne (2.8 g) under
ice-water cooling. After stirring the mxture at roomtenperature for 2.5
hours, the solvent was renoved under reduced pressure and to the residue
was added a m xed solution of ethyl acetate (200 m) and dil. hydrochloric
acid (200 m) under ice-water cooling. After stirring the mxture for 5
m nut es, thé&ocodganess| apderwasdobedi peels byrsepaliad imumﬁmg)rsgﬂ.riicb | ayer

15 eshes Mikhgaalt aaonss sogLu L 0000 SRULRONS < 9L Ghead, (hen

dried over nagne5|un1su
the solution were added the compound (245 mg) of Reference

example 17 and potassium carbonate (812 mg). Then, water
5 (6 ml) was further added théreto, and the mixture was
vigorously stirred at room teﬁperature for 12 hours. Next,
the reaction mixture was poured into water and extracted
with chloroform, and the chloroform layer was washed with
IN-hydrochloric acid and dried over sodium sulfate. The
10 solvent was removed under reduced pressure. The residue
obtained was subjected to silica gel chromatography using
chloroform : methanol = 100 : 3 as an eluent to obtain the
title compound (310 mg). ,
lH-NMR (CDCl3, 8): 1.7-2.2 (4H, m), 3.16 (2H, t, J=8.3Hz),
15 3.61 (1H, m), 3.79 (3H, s), 3.94 (3H,
s), 4.11 (2H, t, J=8.3Hz), 4.83 (1H, m),
5.29 (2H, s), 6.89 (iH, d, J=7.3Hz),
7.02 (1H, m), 7.40 (SH, m), 7.66 (2H, d,
J=7.3Hz), 7.90 (2H, d, J=8.8Hz), 8.08

20 _ (2H, d, J=8.8Hz).
feren xample 1
Synthesis of N*-(indolin-S-carbonyl)-N3-(4-methoxv-
nvl zoyl)-ornithine methvl r

To a2 30 % hydrogen bromide-acetic acid (10 ml) solu-
25 tion of phenol (1.0 g) was added the compound (400 mg) of
Reference example 18 and the mixture was stirred at room
temperature for 4 hours. Then, when a large amount of
ether was added to the reaction mixture, a red-brownish
Ooily product was precipitated. Almost all the ether layer
30 was removed and the oily product was suspended in
chloroform. The suspensioh was washed with a saturated
aqueous sodium hydrogen carbonate solution and extracted
with chloroform. The chloroform layer was dried over
sodium sulfate and the solQent was removed under reduced
35 pressure. White solid obtained was recrystallized from n-

This Sheet Has Been Replace:

W - -

THig

. S BEE
REPLACED N



reduced pressure, and the residue was subjected to silica gel colum
chromat ography using a m xed sol vent of chloroform: nethanol 30 :

1 as

an eluent to obtain the title conpound (3.1 g) [err]HNWR (CDO [err],

[err]):

1.19 (3H, t, J=7Hz) , 1.25 (3H, t, J=7Hz), 2.1-2.6 (4H, m,

3. 06

(2H,t, J=8Hz), 3.8-4.3 (6H, m 4.75 (1H, m, 5.20 (2H, s), 6.79 (1H d,
7.2- 7.7 (8H, m. np; 120-121 C Reference exanple 3 Synthesis of

J=THz),
di et hyl

N- (heganenchlexgfmmyinetharslutamebs aline tbenpdthe ¢amsog)d of

Ref er ence e¥§gglﬁgﬁ'mas di ssolved in tetrahydrofuran (80 m ), and after

addi ng 10

10

15

20

25

30

35

o

Ys-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 3.05 (2H, t, J=8.3Hz),
3.48 (ZH, m) 7 3- 62 (ZH, t’ J=8 -3Hz) I.
3.76 (3H, s), 3.94 (3H, s), 4.75 (1H,

m), 6.57 (1H, d, J=7.8Hz), 7.19 (1H, d,

J=7.8Hz), 7.55 (2H, m), 7.89 (2H, d,

J=8.3Hz), 8.07 (2H, d, J=8.3Hz).

In dimethylacetamide (2.0 ml) were suépended the com-
pound (140 mg) of Reference example 19 and 6-bromomethyl-
2,4-diaminopteridine hydrobromide (105 mg) and the suspen-
sion was stirred at S0 to 55 °C for 4 hours. After cool-
ing, to the mixture was added water (4 ml) containing
triethylamine (32 mg), and the mixture was stirred and then
extracted with chloroform. The chloroform layer was dried
over sodium sulfate and the solvent was removed under
reduced pressure. The residue obtained was subjected to
silica gel chromatography by using a mixed solvent of
chloroform : methanol = 10 : 1 as an eluent to obtain the
title compound (180 mg) .
lH-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 3.08 (2H, t, J=8.8Hz),

3.4-3.7 (4H, m), 3.79 (3H, s), 3.94 (3H,
s), 4.54 (2H, s}, 4.83 (1H, m), 6.52
(1H, d, J=8.3Hz), 6.79 (1H, d, J=6.8Hz),
7.17 (1H, m), 7.59 (2H, m), 7.92 (2H, d,
J=8.3Hz), 8.09 (2H, d, J=8.3Hz), 8.8l

(1H, s).
Example 12
Synthesis of N®~[1-{ (2 ,4-diamino-6-pteridinvli)methyl]-
indolin-S-carbonyl) -N3-teleisophthaloyl-ornithine

The compound (150 mg) of Example 11 was dissolved in

ethanol (24 ml), and 1N-sodium hydroxide aqueous solution
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pal | adi um carbon (0.4 g), the mixture was stirred under hydrogen atnosphere
for 5 hours. Pall adi umcarbon was renoved by filtration using Celite to
obtain the title conpound (1.2 g) [err]H-NWR (CDCl [err], [err]): 1.21 (3H,
t, J=7Hz) , 1.29 (3H, t, J=7Hz) , 2.0-2.6 (4H m , 3.00 (2H, t, J=8Hz),
3.59 (2H, t, J=8Hz), 4.07 (2H, q, J=7Hz), 4.19 (2H, q, J=7Hz) 4.75 (1H, m,
6.47 (1H, d, J=9Hz), 6.68 (1H, d, J=7Hz), 7.45 (1H, d, J=9Hz), 7.49 (1H,

- 19 - s) (0.8 ml) was further added to the solution and the mixture

was stirred at 35 °C for 4.5 hours. After the mixture was
stirred at 25 “C for 20 hours, water (1 ml) was added to
the reaction mixture and the reaction mixture was evaporat-
5 ed to dryness under reduced pressure. During this proce-
dure, outer temperature was so controlled not to exceeding
30 *'C. Yellowish solid material obtained was dissolved in
water (5 ml), and the solution was adjusted to pH=3.7 with
1IN-hydrochloric acid and allowed to stand in a refrigerator
10 for 2 hours. Deposited precipitaﬁes were collected by
filtration to obtain the title compound (109 mg).
1H-NMR (CDCls3, &) : 1.5-2.0 (4H, m), 3.00 (2H, t, J=8.8Hz),
3.30 (2H, m), 3.58 (2H, t, J=8.8Hz),
4.36 (1H, m), 4.54 (2H, s), 6.68 (1H, d,
15 J=8.8Hz), 7.62 (2H, m), 7.91 (2H, d,
J=8.3Hz), 7.99 (2H, d, J=8.3Hz), 8.10
(1H, d, J=7.8Hz), 8.61 (1H, m), 8.71
(1H, s).
mp; 215-220 °C (decomposed)
20 Referen xample 2

vnth

To a tetrahydrofuran (8 ml) solution of a-benzyl N-t-

butoxycarbonyl-L-glutamate (2.2 g) and triethylamine (0.92
25 ml) was added a tetrahydrofuran (2 ml) solution of isobutyl
chlorocarbonate (0.8 ml) at -20 °C under nitrogen atmos-
phere and the mixture was stirred for 30 minutes. Then,
aniline (0.5 ml) was added to the mixture, and the mixture
was stirred for one hour. The mixture was returned slowly
30 to room temperature and stirred for further 20 hours. The
solvent was removed under reduced pressure and the residue
obtained was dissolved in chloroform. The chloroform layer
was washed with a saturated sodium hydrogen carbonate aque-
ous solution, dried over sodium sulfate and then condensed

35 under reduced pressure. The residue obtained was applied
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np; 96-97 [err]C Exanple 1 Synthesis of diethyl
N[1-[(2, 4-di ami no-6-pteridinyl)- nmethyllindolin-5-carbonyl]-L-glutamate In
di met hyl acetam de (3 m) were suspended the com pound (214 ny) of
Ref.erence exanple 3 and 6-brononet hyl - 2, 4-di am nopt eri di ne hydrobronat e

| sopropanol adduct (250 ng), and the m xture was stirred at 50-55 [err]C
for 4 hours. After cooling, water (15 m) containing triethylamne (124 ny)
was added tiotdiEl t@acidlorrhhortatographg byenstihg ohkovofomas: eretlaataed with

i o0 over Taahesi it areerndo ot iRe rARE CMMENBATELD GYeT vaS

pressure anditHR rE9Cdae dubjlected(th )i da@e‘ll -831 UAH/ cRY ot 8draphy
using a m xed sol vent of chIOQQQ@rQQH,qﬁ;pa@p§2-4j4h (fh, $1), 5.16
5 (2H, s), 5.22-5.38 (1H, m), 7.08 (lH, t,
J=7.3Hz), 7.26-7.33 (7H, m), 7.55 (2H,
d, J=7.8Hz), 8.42 (1lH, s).
mp 21

)
o]

hesis of a-benzvl y-anilido-L-gl
10 The compound (1.7 g) of Reference example 20 was dis-
solved in trifluorocacetic acid (8 ml) under ice cooling and
the mixture was stirred for 30 minutes. The solvent was
removed under reduced pressure and the residue was dissolv-
ed in chloroform. The chloroform layer was washed with a
15 saturated sodium hydrogen carbonate aqueous solution and
then dried over sodium sulfate. The solvent was removed

under reduced pressure to obtain the title compound (1.3
gl .
1H-NMR (CDCl3, 8): 1.86-2.00 (1H, m), 2.17-2.38 (1H, m),
20 2.42-2.53 (2H, m), 3.53-3.60 (1H, m),
' 5.15 (2H, s), 7.07 (1H, t, J=7.3Hz),
7.29-7.35 (7H, m), 7.48 (2H, d,
J=7.8Hz), 8.27 (1H, bs).

25

"carbonvl) —v-anilido-L-glutamate
Thionyl'chloride (2 ml) was added to l-carbobenzoxy-

indolin-S5~-carboxylic acid (419 mg) and the mixture was
stirred at room temperature for 2 hours. Then, the mixture

30 was evaporated to dryness under reduced pressure. Solid
product obtained was dissolved in dichloromethane (2 ml)
and to the solution was added dichloromethane (2 ml)
solution containing the compound (400 mg) of Reference
example 21 and triethylamine (0.21 ml) under ice cooling

35 and nitrogen atmosphere, and the mixture was stirred over-

night. The reaction mixture was washed successively with
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an eluent to obtain the title conpound (200 mg). [err]H NMWR

(DVBO-d[err],

[err])y; 1.22 (3H, t, J=7Hz), 1.30 (3H t, J=7Hz), 2.0-2.5 (4H m), 3.07
(2H,t, J=8Hz), 3.57 (2H, t, J=8Hz), 4.10 (2H, q, J=7Hz), 4.23 (2H, q,
J=7Hz) 4.79 (1H, m), 5.24 (2H, s), 6.51 (1H, d, J=9Hz), 6.76 (1H, d,

J=7Hz), 7.57 (1H, s), 7.59 (1H, d, J=9Hz), 8.82 (1H, s) np; 168-170 C

Exanpbl e 2 Synthesis of N-[1-[(2,4-diam no-6-pteridinyl)nethyl)-
i ndol i n-5- canbapykdehi gt it ane 0d Aca o4 tnrgrad dsddiulh vyelrmpgenndabhdfanyg) of

and

Exanpl e 1 was dissol ved g\e
a

sol ution (0284=RPY ®& u%%%%ﬁéé]%nf%%ééglﬁ%géodn

1N agueo LU dr oxi de
A0 e b
then the solvent was removed under reduced pressure.

m X-
The

residue obtained was subjected to silica gel chromatography

using, as eluents,

obtain the title compound (317 mg).
1y-NMR (CDCl3, 8): 2.10-2.20 (1H,
3.05 (2H, t, J=8.8Hz),
8.8Hz), 4.76-4.88 (1lH,
5.28 (2H, bs),

2.29-2.51
4.06
m),

7.05 (1H, t,

m) ,

10

(3H,
(2H,
5.18
J=7.3Hz),

dichloromethane and then chloroform to

m),
J=
s),

t,
(2H,

15

7.18 (1H, d,
m),

7.66 (4H, m),
(1H,
xample 2

bs) .

7.33 (5H,

J=7.8Hz), 7.23-7.30 (2H,
s), 7.39 (S5H, 7.43-
7.80-7.84 (4H, 8.57

S),
m),

anilido-L-glutamic acid
The compound (580 mg)
dissolved in a mixed solvent

of Reference example 22 was

20 methanocl = 1

(30 ml) of chloroform :

: 2, and 1N-sodium hydroxide aqueous solution

(0.98 ml) was added thereto and the mixture was stirred at

room temperature overnight.

bath temperature to 30
under reduced pressure.
in water and after the
hydrochloric acid, the
After the

25

chloroform.

While maintaining the water
‘C or lower, the solvent was removed
The residue obtained was dissolved
solution was made acidic with 1IN-
mixture was extracted by using

chloroform layer was dried over

30

35

.sodium sulfate, the solvent was removed'under reduced

pressure to obtain the title compound (413 mg).

1H-NMR (CDCls3, &): 2.17-2.29
2.79 (2H, t,
7.8Hz),
6.94 (1lH, t,
J=7.8Hz),

m), 8.03

24

This Sheet as Been Replaced
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(2H, m),

4.51-

7.34
(1H,

2.52-2.56 (2H, m),
3.81 (24, t, J=
m), 5.17 (24, s),
7.13 (2H, ¢,
7.43-7.65 (5H,

(1H,

J=7.8Hz),
4.61 (1H,
J=7.3Hz),

(5H,
bs),

s) .,

9.02 s).
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ture was stirred at the sane tenperature for 4.5 hours.
hour s,
The reac- tion m xture was evaporated to dryness under
The resi due obtai ned was di ssolved in water (15 nml),
- 20 - and the solution was adjusted to pH=3.7 with 1N hydrochl or-
| ce-wat er coollng and allomed to stand at cool

Tlerr]):

stirriing at 25 [err]C for further
reaction m xture.
reduced pres- sure.

20

under
Deposited precip§
compound (1

m, 2.98 (2H,

wat er

After continuing
(2 mM) was added to the

ic acid
pIace over ni ght.
alln—Phe title

1.94 (2H, n), 2.32 (2H,

The compound (470 mg) of Reference example 23 was

dissolved in dried methanol (20 ml),

and trimethylsilyl-

5 diazomethane (2 ml) was added to the solution and the

mixture was stirred for 10

mixture was stirred for 20

10

eluents,

lH-NMR (CDCl3, 8):
3.08
4.08

m),

15

J=7.8Hz)

d,

(1H,
xample 2

" 20 bs)

hours.

hours.

(1H,

£,

t,
(2H,

, 8.67

m) ,

s),

(14,

Trimethylsilyldiazo-
methane (3 ml) was further added to the mixture and the

After removing the
solvent under reduced pressure, the residue obtained was

subjected to silica gel chromatography by using,
chloroform and then chloroform
1 to obtain the title compound (252 mg).
2.06-2.21

(2H,

(2H,
5.28
7.15 (1H, d,

7.62_7.68 (2H, m)’
bs) .

2.31-2.56 (3H,
J=8.8Hz),
J=8.8Hz),
7.07
J=7.8Hz),
, 1.37-7.43 (SH,
J=7.8Hz),

as

: methanol = 199

m) ,
3.77 (3H, s),
4.,77-4.87 (1H,
(1H, t, J=7.3Hz),
7.28 (2H, t,

7.58 (2H,
7.86

m),

After adding 10 % palladium-carbon

25

(50 mg) to a

methanol solution (10 ml) of the compound (250 mg) of Ref-

erence example 24, the mixture was stirred under a hydrogen

atmosphere at room temperature for 15 hours.

Palladium~-

carbon was removed by filtration using Celite, and the

solvent was removed under reduced pressure.

30

as eluents, chloroform
chloroform
(172 mg) .

IH-NMR (CDCls3, 8):

: methanol = 19

35 3.03

8.8Hz),

This Sheet Has Been B *ﬂ°Cﬂd_

g

1.99-2.13
(2H,

: methanol

The residue

obtained was subjected to silica gel chromatography using,
= 99

1 and then

1l to obtain the title compound

(1H,
e,
3.77

- 39 -

m),

S) .,

2.36-2.55
J=8.8Hz),
(3H,

(3H, m),
(2, t, J=
(lH, bs),

3.64
4.08
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t, J=8Hz), 3.56 (2H, t, J=8Hz), 4.29 (1H, m, 4.53 (2H, s), 6.71 (1H d

J=9Hz):, 7.57 (1H, s), 7.59 (1H, d, J=9Hz), 8.72 (1H, s). np; 201-204 [err]C

(deconposed) Reference exanple 4 Synthesis of dinethyl

N- (-1- car bobenzoxyi ndol i n-5- carbonyl)-L-[err]-am noadi pate After suspendi ng

1- car bobenzoxyi ndol i n-5-carboxylic acid (3.1 g) in thionyl chloride
m), a catalytic anount of dinethylformam de was added to the suspension
and the mxture was stirred ai.7®0m &N atmir,e €.@5 X UMourds. JEhen,

excessive thionyl chloride nove der.. reduced, pressure nand,th
residue was triturated by n-h k&%@/ fﬂ€£$eéﬁpti g%§%y§¥§$§ Jépg g%ﬁf

and di ssol ved in dichl oro- t, J=7.3Hz), 7.30 (2H, t, J=7.8Hz),

10

15

20

25

30

35

7.53-7.65 (4H, m), 9.01 (1H, bs).

vlimeth -in i n-5-carbonvl]-v-anilido-L-gal m

- In dimethylacetamide (5 ml) were suspended the com-
pound (169 mg) of Reference example 25 and 6-bromomethyl-
2,4-diaminopteridine hydrobromide isopropanol adduct (223

(10

e
ered

mg), and the suspension was stirred at room temperature for

24 hours. The reaction mixture was applied to silica gel

" chromatography by using, as eluents, ethyl acetate and then

chloroform : methanol = 19 : 1 to obtain the title compound

(82 mqg) .
1H-NMR (CDCl3, &) : 2.01-2.09 (1H, m), 2.39-2.48 (3H, m),
' 3.04 (2H, t, J=8.8Hz), 3.58 (2H, t, J=
8.8Hz), 3.78 (3H, s), 4.53 (24, s),
4.79-4.89 (1H, m), 6.48 (1H, d, J=

7.8Hz), 6.87 (1H, d, J=7.8Hz), 7.08 (1lH,

t, J=7.8Hz), 7.26-7.32 (2H, m), 7.59-
7.4 (4H, m), 8.81 (1lH, s).
Example 14

The compound (82 mg) of Example 13 was dissolved in a

mixed solvent (15 ml) of ethanol : water = 2 : 1, and 1N-
sodium hydroxide aqueous solution (0.15 ml) was further
added to the solution and the mixture was stirred at room
temperature for 60 hours. While maintaining the tempera-
ture of the water bath 30 ‘C or lower, the solvent was
removed under reduced pressure. The residue obtained was
dissolved in a saturated aqueous sodium hydrogen carbonate
solution and the solution was adjusted to pH=3.7 with 1N-

hydrochloric acid. Deposited orange precipitates were

This Sheet Has Been Replaced
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met hane (30 m),

agueous solution (30 m) containing dinethyl

hydrochl oride (2.7 g) under

furt her added potas- sium carbonate (5.6 Q).

room t enperature overnight,

and the dichl oronet hane sol uti on was added dropwi se to an

L-[err]-am noadi pate

i ce-water cooling. To the reaction solution was

After stirring the m xture at

the reaction mxture was poured into a

sat ur at ed aqueous sodi um hydrogen carbonate solution and extracted with
chl or of orm cHd ezitlear diyoifilkagel omaso walshieiin wihdn 1N by dragddwond (6dci d and

dried over
pressure.
chromat ogr a

sodi um sul f at e,

THE

and then the solvent was renoved under
. the residue obtained was su

Py NYR {BMEOnHge sl lvdft20R 3cHI

8

r educed
ected to silica gel columm

ofdr n2réehdndl £H500" /1 as an

eluent to obtain the title conpoyr% (S'§H1 g_) J[=e,rra]l.llj,_|-)Nl\/I3 S@D@ﬁew],-{,err])

1.6-2.1 (4H m, 2.36 (2H t,

s),
bs),

3Hz)/

t, J=7.8Hz),

7.85 (1H,
(1H,
(lH,

10

v ] -
) ~L-a

15

tetrahydrofuran solution (5 ml)

m)

tam

4,.32-4.43 (1H,
6.70 (1H, t,
7.00 (1H,

7.55-7.66

4

d, J=7.3Hz),
s).

1.56 (2H,
6.90 (2H,
7.26 (2H,
7.72-
8.20
9.93

m),
J=7.88Hz),
J=7.8Hz),
(48,
(1H,
8.75 (1H,

d,
m),
7.89-7.97 m) ,

s),

XV nvl—y-(2-meth-

N,N'-carbonyldiimidazole (262 mg) was added to a
of a-benzyl N-t-butoxy-

carbonyl-L-glutamate under ice cooling and nitrogen atmos-

phere,

and the mixture was stirred for one hour.

Then, a

tetrahydrofuran solution (2 ml) of methyl o-aminobenzoate

20
for 5 hours.
room temperature,

hours.

(0.19 ml) was added thereto,

The solvent was removed under reduced pressure,

and the mixture was stirred
After gradually returning the temperature-to

the mixture was stirred for a further 48

and

the residue obtained was applied to silica gel chromatogra-

25
compound (273 mg) .
IH-NMR (CDCliz, &) : 1.41

2.32
(3H,

30 s) .,

7.8Hz),
7.3Hz),

d, J=7.8Hz),

35

This Sheet Has Been. Replaced
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(9H,
(14,

s) .,

m),

7.34
8.02

..41...

2.04-2.18
.48-2.57
4.34-4 .47
5.19-5.27

2

(1H, m),
(SH,
(1H,
11.06

phy using chloroform as an eluent to obtain the title

2.20-
3.92
(2H,
£, J=
L,
8.68

(1H,
(2H,
(1H, m),
7.08 (1H,
s), 7.53 (lH,
d, J=7.8Hz),
(1H,

m),
m) ,
5.18

J=
(1H,
s).
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-21 - 3.13 (2H, m, 3.66 (3H, s), 3.77 (3H, s), 4.09 (2H m), 4.78 (1H, m,
5.27 (2H, bs), 6.80 (1H, d, J=7.8Hz), 7.2-7.5 (6H, m, 7.63 (2H, m.

Ref er ence exanpl e 5 Synthesis of dinethyl N (indolin-5-carbonyl)-L-[err]-
am:nopdi oate To a 30 % hydrogen brom de-acetic acid (15 m) solu- tion
containing anisole (1.5 g) was added the conpound (1.5 g) of Reference
exanple 4 and the m xture was stirred at roomtenperature for 4 hours.
Then, when a | arDee aconpdurnd (632 mg) of Reference example 26 was dis-

solved in trifluoroacetic acid (4.5 ml) under ice cooling
and the mixture was stirred for 90 minutes. The solvent
was removed under reduced pressure, and the residue was
5 dissolved in chloroform. The chloroform layer was washed
with a saturated aqueous sodium hydrogen carbonate solution
and"dried over sodium sulfate, and the solvent was removed
under reduced pressure. The residue obtained was subjected
to silica gel chromatography by using, as eluents, chloro-
10 form and then chloroform : methanol = 97 : 3 to obtain the
title compound (413 mg) .
lH-NMR (CDCl3, 8): 1.91-2.02 (1H, m), 2.20-2.30 (1lH, m),
2.55-2.64 (2H, m), 3.56-3.62 (1lH, m),
3.92 (3H, s), 5.17 (2H, s), 7.07 (1H, t,
15 J=8.3Hz), 7.35 (5H, s), 7.53 (1H, t, J=
8.8Hz), 8.02 (1H, d, J=8.3Hz), 8.69 (1lH,
d, J=8.8Hz), 11.08 (lH, bs).
Refer xample 2

20 indolin-S5-carboxvlic aci
In dimetylacetamide (2 ml) were suspended l-carbo-
benzoxyindolin-5-carboxylic acid (87 mg) and 6-bromomethyl-
2,4-diaminopteridine hydrobromide 1/2 isopropancl adduct
(136 mg), and the suspension was stirred at 55 °C for 4
25 hours. To the reaction mixture was added water (20 ml) and
the mixture was allowed to stand in a refrigerator over-
night. Precipitated solid was collected by filtration,
dissolved in a small amount of 1N-sodium hydroxide aqueous
solution and the solution was adjusted to pH=6.5 with 1N-
30 hydrochloric acid. Deposited brownish precipitates were
collected by filtration to obtain the title compound (56
mg) .
lH-NMR (DMSO-dg, 8): 3.01 (2H, t, J=8.8Hz), 3.64 (1H, t, J=
' 8.8Hz), 4.60 (2H, s), 6.68 (lH, d, J=
35 8.3Hz), 7.16 (2H, bs), 7.58 (lH, s),
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ether was added to the reaction mixture, -a-red-browni sh oily product was
precipitated. Al nost all the ether |ayer was renoved and the oily product
was suspended in chloroform. The suspension was washed with a saturated
aqueous sodi um hydrogen carbonate solution and the chloro- formlayer was
col l ected by separation. The chloroform|ayer was dried over sodiumsulfate
and the solvent was renoved under reduced pressure to ohtain the title
conmpound (960 ng). [err]H NMVR (GR3 [ &t 4 eF793H21 68209 (AH, Rf) 2. 36
(2H, t, J=6.8Hz), 3.07 (2H, m,8 RH6(1(:BHbS), E.766 (Q&H, sv). 3.77 (2H, s),

4.78 (1H,r2, 6..62 &2H, m, 7.54 (2H, m. Exanple 3 Synthesis of dinethy
N-[1-[(2, 4~ ~ ot eri di n-

Sypthesis of a-benzvl N-{1-[ (2 4-diamino-6-pteridin-

5 hyll-i in=S- - (2-m v vl-
-L- m
To a dimethylformamide suspension (5 ml) of the com-
pound (134 mg) of Reference Example 28 and l-hydroxybenzo-
triazole (108 mg) was added a dimethylformamide solution
10 (1.5 ml) of dicyclohexylcarbodiimide (123 mg) under ice
cooling and nitrogen atmosphere, and the mixture was stir-
" red for 30 minutes. Then, a dimethylformamide solution
(1.5 ml) of the compound of Reference example 27 was added
to the mixture, the mixture was gradually returned to room
15  temperature and stirred for 24 hours. The reaction mixture
was subjected to silica gel chromatography by using, as
eluents, ethyl acetate and then chloroform : methanol = 19
1 to obtain the title compound (29 mg).
1H-NMR (CDCls, 8): 2.32-2.46 (2H, m), 2.46-2.70 (2H, m),
20 2.96 (2H, t, J=8.8Hz), 3.49 (2H, t, J=
8.3Hz), 3.89 (3H, s), 4.46 (2H, s),
4.83-4.90 (1H, m), 5.20 (2H, s), 6.40
(1B, d4, J=8.3Hz), 7.05 (1H, t, J=8.3Hz),
7.14 (1H, d, J=7.8Hz), 7.34 (SH, s),

25 7.41—7.59 (3H,m), 7.96 (lH, d,
J=8.3Hz), 8.64 (l1H, d, J=8.3Hz), 8.77
(1H, s)

30

The compound (28 mg) of Example 15 was suspended in

methanol (2.5 ml), and 1N-sodium hydroxide aqueous solution

(0.41 ml) was added to the suspension and the mixture was
35 stirred at 10 "C for 5 hours. sWhile maintaining the tem-

perature of water bath to 30 °*C or lower, the solvent was
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yl)met hyl ] -i ndol i n-5-carbonvl | -L-[err]-

(20 M) were suspended the conpound (960 ny)

6- br ononet hyl -

ng): and the suspension was stirred at 50 to 60 C for 6 hour
the m xture was poured into a satu-
and the desired product was extracted with chloroform

cool i ng,
car bonate sol uti on,

2, 4-di am nopt eri di ne hydr obrom de isopropano!

am noadi pate In dlnethylacetan1de

of Reference ’Bxi tﬂa H]m{ﬁ“d
rated aqueous soO |umm dirogen

dividing i ntr@mbbéaeuhdéﬁsreaﬂ@e@r;ﬁlﬁé'%éhﬂr@.yerTW@SréHﬂcﬁié QMefaized wassul fate

and the sol vent

obt ai ned magléﬁﬁﬁaﬁﬂ t8 él

under reduced

ALY et A

éf)l’

ure.

I € %3|due

hydro&%n cargona

solution and the solution was adjusted to pH=3.7 with 1IN-

hydrochloric acid.

Deposited orange precipitates were

5 collected by filtration to obtain the title compound (21

mng) .

lH-NMR (DMSO-dg, 8):

10

15 Referen

vnth

glutama

In a dimethylformamide (75 ml)

mo

2.98 (24,
8.3Hz),
s),
g,
7.64 (3H,
7.8Hz),

- hvl y-

1.95-2.25 (2H,
€,

m),
8.04-8.39 (4H,
8.78

nz

J=8.3Hz),
4.38-4.50
6.69 (1H,

J=7.8Hz), 7.24-7.35

(14,

2.39-2.58 (2H, m),
3.59 (2H, J=
4.57 (2H,
7.12 (1H,
(2H, m), 7.51-
7.96 (1H, d, J= 7.8Hz),
8.47 (1H, d,
s), 11.25 (2H,

m),
<,
(1H, m),

d, J=8.3Hz),

m), J=

s).
rbonvl -1,-

N-t - XV

solution of y-benzyl N-

t-butoxycarbonyl-L-glutamate was suspended sodium hydrogen

20

carbonate (2.5 g),

and then a dimethylformamide (75 ml)

solution of methyl iodide (10.52 g) was added to the
suspension and the mixture was stirred at room temperature

for 24 hours.

After the reaction mixture was condensed

under reduced pressure, water (70 ml) was added to the

25

n-hexane = 1

with water and dried over sodium sulfate,

was removed under reduced pressure.

1 solution.

residue and the mixture was extracted with ethyl acetate
The organic layer was washed

and the solvent
The residue obtained

was subjected to silica gel chromatography by using ethyl

30 acetate

: n-hexane

=1

compound (5.2 q).

1H-NMR (CDClj3, &) :

35

1.43 (9H,
2.37
(3H,
s).,

s),

7.35

xampl

~ 44

(1H, m),

1.92-2.01
2.42-2.51
4.23-4.40
(5H,

: 2 as an eluent to obtain the title

2.11-

3.73
(2H,

(1H,
(2H, m),
5.12

m),

(1H, m),

s) .
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oforn1nethano| = 100 : 10

, ﬁen NI\/R(CDCI[err]

[err]) 1.6-2.1 (44, m, 2.38 (2H, t, J=6. g? 3.57 (2H, lﬁ
3.67 (3H, s) 3.78 (3H, s), 4.53 (2H, s), Eﬁ 52 (1H d,
J=8.3Hz), 7.01 (1H, d, J=7.8Hz), 7.57 (2H, nm), 8.77 (1H, s). Exanple 4
Synthesis of N[1-[(2, 4- dlan1no 6 pterldlnyl)nethyl]

i ndol i n-5-car bony 3 ) D ok gL

Exanpl e 3 was di ved .i.n t ngl _g?g S g!un1hydrOX|de
solution (3.1 n1§§&§§ ﬁggeﬁ IJ?atﬁepgf}? @1&m a <éwdﬁand hé§ﬁ1xture was
stirred at mechsamd sehpELanuKéOf@¢)40fmnh% compaamnd (5.2 of Refer-

ence example 29, the mixture was stirred under nydrogen

chromat ogr aphy by using a mxed sol vent . chl
as aneluent to obtain the title conpoun ‘%‘Eﬂ{

5 atmosphere at room temperature for 15 hours. Palladium-
carbon was removed by filtration using Celite and the
solvent was removed under reduced pressure. The residue
obtained was dissolved in a saturated aqueous sodium
hydrogen carbonate solution and the solution was washed

10 with chloroform. After separating the aqueous layer, the
aqueous layer was adjusted to pH=4 with 5 % citric acid and
then extracted with chloroform. The chloroform layer was
dried over sodium sulfate and the solvent was removed under
reduced pressure to obtain the title compound (3.9 g).

15 ly-NMR (CDCl3, &8): 1.44 (9H, s), 1.89-2.04 (1H, m), 2.09-

2.27 (1H, m), 3.75 (3H, s), 4.34 (lH,
m), 5.17-5.21 (1H, m), 9.38 (lH, Dbs).

Referen mo 1
vnthesi f g-meth N-t - XY v]l-y—-(3-ethoxv—
20 rbonvlanili -L- a

To a dichloromethane suspension (10 ml) of the com-
pound (1.6 g) of Reference example 30 and l—hydrbxybenzo—.
triazole (0.8 g) was added a dichloromethane solution (5
ml) of dicyclohexylcarbodiimide (1.5 g) under ice cooling

25 and nitrogen atmosphere, and the mixture was stirred for 30
minutes. Then, ethyl m-aminobenzoate (1.5 g) was added
thereto, the mixture was gradually returned to room tem-
perature and stirred for 20 hours. The solvent was removed
under reduced pressure and to the residue obtained was

30 added ethyl acetate, and white insolubles were filtered
off. The filtrate was condensed under reduced pressure and
the residue obtained was subjected to silica gel chromato-
graphy by using, as eluents, chloroform and then chloroform
: methanol = 99 : 1 to obtain the title compound (2.5 g).

35 1H-NMR (CDCli3, &): 1.38 (3H, t, J=7.1Hz), 1.47 (9H, s),

1.82-2.04 (1H, m), 2.20-2.39 (1lH, m),

- 45 -
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contan|ng st ”81&&3& R&h&g{ further 20 hours, water (3 m) was added to
the reaction reacti on m xture was evaporated to dryness
under reduced Eﬁg t'hi.s procedure, the outer tenperature was
controlled so d 30 C. A yellowish solid naterial was

obt ai ned dlssolved |n mater (10 M), and the solution was adjusted to
pH=3.7 with 1N-hydrochloric acid and allowed to stand in a refrigerator for
2 hours. Deposited precipitates2wdbe2cbl]| é2diedmby 3iT4r&3Homsko 32 n the
title conpound (320 ng). [err]H; e aH m,
2.23 (2H, t, J=6.8Hz), 3.01 (2H - %g(‘gmsg b 3{7 ng][)szq’ 1‘%71 dz()zr 55 (2H,
s), 6.69 (1H d, J=8.3Hz), 7. 635(2 (hf, B 10Jf1P$HE)IJ18“3FE%~ &72 (1H,

s). J=7.8Hz), 7.78 (lH, d, J=7.8Hz), 7.96
5 (1H, d, J=9.3Hz), 8.13 (1H, s), 8.83
(1H, bs).

10 The compound (2.5 g) of Reference example 31 was dis-
solved in trifluoroacetic acid (15 ml) under ice cooling
and the solution was stirred for one hour. The solvent was
removed under reduced pressure and the residue was dissolv-
ed in chloroform. The chloroform layer was washed with a
15 saturated aqueous sodium hydrogen carbonate solution and
dried over sodium sulfate, and the solvent was removed
under reduced pressure. The residue obtained was subjected
to silica gel chromatography by using chloroform: methanol
= 19 : 1 as an eluent to obtain the title compound (1.6 g).
20 lH-NMR (CDClsz, &): 1.39 (3H, t, J=7.1Hz), 1.74 (2H, s),
1.82-1.99 (1H, m), 2.15-2.32 (1H, m),
2.52-2.62 (2H, m), 3.54-3.60 (lH, m),
3.74 (3H, s), 4.37 (24, q, J=7.1lHz),
7.39 (1H, t, J=7.8Hz), 7.77 (1H, d,

25 J=7.3Hz), 7.94 (lH, d, J=7.8Hz), 7.99
(LH, s), 8.63 (1lH, bs).

Ref n xamol
ynthesi f g-methvl N-(1- nzoxvindoelin-5-
nvl) -y- (3-ethoxv ny ili -L-qal
30 Thionyl chloride (4 ml) was added to l-carbobenzoxy-

indolin-5-carboxylic acid (612 mg), and the mixture was
stirred at room temperéture for 2 hours. Then, the mixture
was evaporated to dryness under reduced pressure. Solid
material obtained was dissolved in dichloromethane (4 ml)
35 and to the solution was added a dichloromethane solution (4

ml) containing the compound (529 mg) of Reference example

Cae - THIS SHEET HAS BEEN
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Ref erence exanple 6 Synthesis of

N err]=(1-carbobenzoxyi ndol i n-5-carbonyl)-N err]- benzoyl -L-ornithine

met hyl ester To thionyl chloride (1.5 m) was added 1-carbobenzoxy-

i ndol i n-5-carboxylic acid (180 ng) to make a suspensi on, - 23 - and a

catal yti c anmount of di nmethylformam de was added to the suspension and the
m xture was stirred at roomtenpera- ture for 2 hours. Next, the m xture

was evapor aBedah® ¢l yetHEssninedero R3sduled upkiessire. codhéngobnd mhteot al

opta ned v SeRbuatif, SETNLOTUNG (A.reky oRd, L0 LREaRe) U shion
reaction mixture was successively washed with 2N-hydro-
chloric acid, a saturated aqueous sodium hydrogen carbonate
5 solution and water, and dried over sodium sulfate, and then
the solvent was removed under reduced pressure. The resi-
due obtained was applied to silica gel chromatography by
using, as eluents, chloroform and then chloroform :
methanol = 99 : 1 to obtain the title compound (870 mg) .
10  lH-NMR (CDCl3, 8): 1.37 (3H, t, J=7.1Hz), 2.08-2.22 (1H,
m), 2.36-2.57 (3H, m), 3.06 (2H, t, J=
8.8Hz), 3.77 (3H, s), 4.07 (2§, t, J=
8.8Hz), 4.30-4.40 (24, q, J=7.1Hz),
4.78-4.87 (1H, m), 5.28 (2H. bs), 7.13
15 (14, d, J=7.8Hz), 7.30-7.43 (6H, m),
7.60-7.67 (2H, m), 7.74 (1H, d, J=
7.8Hz), 7.89 (l1H, d, J=7.8Hz), 8.12 (1lH,
bs), 8.96 (1H, bs).
eren Xamp 4
20 vnthesi f g-methvl N-—(j lin-5-carbonyl) ~y-(3-
hoxvcarbonvlanili -L- m
After adding 10 % palladium-—-carbon (0.17 g) to a
methanol solution (11 ml) of the compound (842 mg) of Ref-
erence example 33, the mixture was stirred under hydrogen
25 atmosphere at room temperature for 15 hours. Palladium-
carbon was removed by filtration using Celite, and the
solvent was removed under reduced pressure. The residue
obtained was subjected to silica gel chromatography using,
as eluents, chloroform and then chloroform : methanol = 99
30 : 1 to obtain the title compound (448 mg).
lH-NMR (CDCl3, 8): 1.36 (3H, t, J=7.1Hz), 2.05-2.25 (1H,
m), 2.25-2.48 (1H, m), 2.48-2.59 (2H,
m), 2.93 (2H, t, J= 8.8Hz), 3.57 (2H, t,
J=8.8Hz), 3.71 (3H, s), 4.18 (1H, bs),
35 4.34 (2H, t, q, J=7.1Hz), 4.73-4.84 (1lH,
m), 6.46 (1H, d, J=8.8Hz), 7.1%6 (lH, d,

) This Sheef Hasl‘l::\eierll_ Replaced . THIS SHEET HAS BEE
B ST




nmg) and potassium carbonate (750 ng), and water (4 m) was further added
thereto and the mxture vigorously stirred at roomtenperature for 12
hours. Then, the reaction mxture was poured into water, extracted with
chl.orof orm and the chloroform | ayer was washed with a 1N hydrochloric acid
solution and dried over sodiumsulfate. The solvent was renoved under
reduced pressure and the residue obtained was applied to silica gel
chromat ogr aphy by using chl or g=ar.@degt hangk 31400c, 3J=ass|m) el UeSB-to
obtain the title com pound (14 [err] [ecr), ferr]):
1.6-2.2 (4H, m), 3.15 (2H, t,%J%§ﬁ3?§y,m§r5gi?gﬁf£§§%%3.%@*(%&f’@), 4. 10
(2H, t, J=8.8Hz), 4.82 (1H, ny7,.85. Z1H(2H, S§¥7.BHZD, (aHL9N(1HHK.8O, (1H, d,
J=8.8Hz), 7.20 (8H m, 7.80 (2H4 WHH, bs) .

5 m 17

To dimethylacetamide (5 ml) were suspended the com-
10 pound (448 mg) of Reference Example 34 and 6-bromo-2,4-
diaminopteridine hydrobromide isopropancl adduct (587 ng)
and the suspension was stirred at room temperature for 36
hours. The reaction mixture was applied to silica gel
chromatography by using, as eluents, ethyl acetate and then
15 chloroform : methanol = 9 :. 1 to obtain the title compound
(653 mg) .
1H-NMR (DMSO-dg, 8 : 1.34 (3H, t, J=6.8Hz), 1.96-2.32 (2H,
m), 2.32-2.59 (2H, m), 3.00 (2H, t,
J=7.3Hz), 3.56-3.66 (S5H, s), 4.32 (2H,
20 q, J=6.5Hz), 4.40-4.56 (3H, m), 6.66-
6.71 (3H, bs), 7.39 (1H, t, J=7.8Hz),
7.63-7.67 (3H, m), 7.84 (lH, d, J=
7.3Hz), 8.22 (14, s), 8.32 (1H, d,
J=7.3Hz), 8.73 (1H, s), 10.11 (1H, s).
25

The compound (303 mg) of Example 17 was dissolved in

methanol (10 ml), and 1N-sodium hydroxide aqueous solution
30 (1.06 ml) was added to the solution and the mixture was

stirred at room temperature for 12 hours. Water (1 ml) was

added and then the mixture was further stirred for 2 hours.

While maintaining the temperature of water bath to 30 °C or

lower, the solvent was removed under reduced pressure. The
35 residue obtained was dissolved in a saturated agqueous

sodium hydrogen carbonate solution and the solution was

This Sheet Has Been Replaced
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Ref errence exanple 7 Synthesis of

N err]=(indolin-5-carbonyl)-Nerr]-
conpound (140 ny) of Reference exanpl
brom de-acetic acid (2 m) of phenol
at room tenperature for 4 hours.
added to the reaction solution,
Al nost  al
suspended |g
sodi um hydr o

13@@ s Y

ESO utl1 on an

R

benzoyl -

Next ,
red- browni sh oily product was precipitated.
thgupaetd bbd phe3e1rnﬁthe%Nﬁhxaﬁpahﬁnxmnjagﬂﬂ -t h@eppbytpdoduct was

ornithine nethyl ester The

e 6 was added to a 30 % hydrogen

(150 ngy), and the m xture was stirred
when a | arge anount of ether was

aqueous

e s =Py SPoP Ry Ene

chl or of or m tagetitde dempeurdeflZbdidim sul fate and the sol vent was renoved
under reduced-RIRS NSOt O3 i m.bhe2t 26! e28pmApYNEl. {502 N8 . (2H, m),

5 2.99 (
8.8Hz)
s), 6
bs),
(5H,
(1H,

s),

10
10

.71
7.39 (1H,
m),
m) ,

2H, t, J=8.8Hz), 3.59
4.33-4.45 (1H, m),
(1H, d, J=8.3Hz),
t, J=7.8Hz),
7.88-8.04 (1H,
8.15-8.26 (2H,
.12 (1H,

(2H, t,
4.59 (2H,
6.93 (2H,

7.57-7.82

8.06-8.12

8.75 (1H,

J=

4

m),
m),
s).

zoxv-N'

15 Ethyl chlorocarbonate

hydrofuran solution (2 ml)

oxy-L-glutamate (508 mg) and triethylamine (0.19 ml)
'C under nitrogen atmosphere,

for 30 minutes. Then,
20
(0.19 ml) was added to the
stirred for one hour. The
to room temperature,
in chloroform.

25

sodium sulfate,
reduced pressure.

silica gel chromatography by using chloroform

49
1H-NMR (CDClj3, §):

30

(3H,
s),
7.34

r

S) .
5.17
(10
35

This Sheet Hag Been

R

ﬂ’cai

(0.14 ml) was added to a tetra-
containing a-benzyl N-carbobenz-
at -20
and the mixture was stirred

a dichloromethane (3 ml) solution of
dimethylamine hydrochloride (112 mg) and triethylamine

mixture and the mixture was

mixture was gradually returned

and the residue obtained was dissolved
The chloroform layer was washed
successively with a saturated aqueous sodium hydrogen
carbonate solution and 1N-hydrochloric acid,

and dried over

and then the solvent was removed under
The residue obtained was subjected to

: methanol

1 as an eluent to obtain the title compound (453 mg) .
1.97-2.37

2.86
(LH, m),
5.86-5.89

(4H,
4.39-4.41
(24, s),
H,

(3H, s), 2.90
5.10 (2H,

(1H, m),

m),

s) .
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[er

J=8. 8Hz) ,

rlHNWR (CDCl [err], [err]): 1.6-2.1 (4H rﬁ 3. 02 (2H, t,

(2H, m. Example 5 Synthesis of

N err]-

[ 1-

_ 3.56 (2H, n), 3.62 (2H, t, J=8.8Hz), 5 _(3H, ), ZhiySheetHas Bepp R
6.55 (1H, d, J=7.8Hz), 6.86 (2H n), 6.99 (1H, n) 7.1-7.6 (5Hllmﬂ“mlﬁ ﬂ

[1-[ (2, 4-di ami no- 6-pteridinyl)nethyl]-

i ndol i n-5-carbonyl)-Nerr]- benzoyl L- orni t hi ne nethyl ester In

di met hyl acet am d&

exanpl
adduct

e 7
(44

10

15

20

To a methanol solution (5 ml) of the compound (450 mg)
of Reference example 35 was added 1N-sodium hydroxide aque-
ous solution and the mixture was stirred at room tempera-
ture overnight. While maintaining the water bath tempera-
ture to 30 °C or lower, thé solvent was removed under
reduced pressure. The residue obtained was dissolved in
water and after the solution was made acidic with 1N-hydro-
chloric acid, the mixture was extracted by using chloro-
form. After the chloroform layer was dried over sodium
sulfate, the solvent was removed under reduced pressure to
obtain the title compound (341 mg).
1H-NMR (CDCl3, 8): 1.93-2.06 (l1H, m), 2.21-2.33 (1H, m),
2.42-2.56 (1H, m), 2.76-2.84 (1lH, m),
2.98 (3H, s), 3.00 (3H, s), 4.19-4.27
(1H, m), 5.09 (2H, s), 6.04-6.06 (1lH,
m), 7.37 (10H, s).

Refere xample 37

alutaminate

25

30

35

In a dried methanol (4 ml) was dissolved the compound
(3530 mg) of Reference ekample 36 aqg trimethylsilyldiazo-
methane (5 ml) was added to the solution and the mixture
was stirred for 2 hours. The solvent was removed under
reduced pressure to obtain the title compound (338 mg).
1H-NMR (CDCl3, &) : 1.96-2.43 (4H, m), 2.92 (3H, s), 2.95

(3H, s), 3.74 (3H, s), 4.28-4.40 (1H,
m), 5.10 (2H, s), 5.80 (1H, m), 7.35
(SH, s).
R n xamo
ynthesi -meth N' N'-dim ~L-gl min

After adding a 10 % palladium-carbon (70 mg) to a
methanol solution (10 ml) of the compound (580 mg) of Ref-
erence example 37, the mixture was stirred under hydrogen

atmosphere at room temperature for 15 hours. Palladium-

REPLACED
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and the mixture was stirred at 50 to 55 [err]C for 4 hours. After cooling,
water (3 m) containing triethylamne (22 ng) was added to the reaction

m xture, and then the m xture was extracted with chloroform After the
chl-orof orm | ayer was dried over sodiumsulfate, the solvent was renoved
under reduced pressure and the residue was applied to silica gel
chromat ogr aphy using a m xed solvent of chloro- form: methanol =10 : 1 as
o] L. b e A By 3, 56 ( 21

err]): 1.6- , : t, J=8. 3. : .t
1S5 Blo) . 55abvehf way repesy bifdes refiufied Hres3zes Sinelkesfals 4701,
7.19 (1H dobtainédtizyas 7sulbjddied Mo silfza( Zdl mhrohwaBogtaphynby 8.76 (1H,
s). using chloroform : methanol = 19 : 1 as an eluent to obtain

5 the title compound (160 mg).

1H-NMR (CDCls, 8): 1.74-1.92 (1H, m), 2.06-2.23 (1H, m),

2.47 (2H, t, J=7.3Hz), 2.95 (3H, s),
3.02 (34, s), 3.49-3.56 (1H, m), 3.73
(3, s).

10 R n Xamo

Thionyl chloride (2 ml) was added to l-carbobenzoxy-
indolin-5-carboxylic acid (295 mg) and the mixture was
15 stirred at room temperature for 2 hours. Then, the mixture
was evaporated to dryness under reduced pressure. Solid
material obtained was dissolved in dichloromethane (2 ml)
and to the solution was added a dichloromethane solution
(2.5 ml) containing the compound (160 mg) of Reference
20 example 38 and triethylamine (0.18 ml) under ice cooling
and nitrogen atmosphere, and the mixture was stirred over-
night. The reaction mixture was successively washed with
IN-hydrochloric acid, a saturated aqueous sodium hydrogen
carbonate solution and water, and dried over sodium sulfate
25 and then the solvent was removed under reduced pressure.
The residue obtained was applied to silica gel chromato-
graphy using, as eluents, chloroform and then chloroform :
methanol = 99 : 1 to obtain the title compound (359 mg).
lH-NMR (CDCl3, &): 2.22-2.32 (2H, m), 2.43-2.55 (2H, m),
30 2.94 (3H, s), 2.98 (3H, s), 3.15 (2H, ¢t,
J=8.8Hz), 3.76 (3H, s), 4.10 (24, t,
J=8.8Hz), 4.58-4.68 (1H, m), 5.28 (2H,
s), 7.36-7.41 (6H, m), 7.71 (lH, s),
7.90 (1H, d, J=5.9Hz).
35 Referen Xamp 4
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Exarrpl e Synthesis of Nerr]-

i ndol i n-5-carbonyl)-N err]-benzovl -

-[1-[(2, 4-di am no- 6-pteri dinyl)nethyl] -
L-ornithine I n ethanol

(5 M) was

di ssol ved the conpound (34 ng) of Exanple 5, and 1N sodi um hydroxi de
aqueous solution (0.1 m) was further added to the solution and the m xture

was stirred at 35[err]C for 4.5 hours.
wat er
was evaporated t

After stirring at 25 C for 20 hours,

(1 M) was added to the reaction nlx- ture and the reaction mxture

t he. out er

10

15

20

25

30

35

. = -*;' Akf éAconfroIIed‘éo as‘not to exceed 30 C

After adding a 10 % palladium-carbon (70 mg) to a
(5 ml) of the compound (359 mg) of Ref-
the mixture was stirred under hydrogen

methanol solution
erence example 39,
atmosphere at room temperature for 15 hours. Palladium-
carbon was removed by filtration using Celite and the
solvent was removed under reduced pressure. The residue
obtained was subjebied to silica gel chromatography by
methanol = 99
the title compound (131 ng).
1H-NMR (CDClj3, 8): 2.19-2.30
2.93 (3H,
J=8.3Hz),
(3H,

m),

using chloroform : 1 as an eluent to obtain

(2H,

s) .,

m), 2.44-2.53
2.97 (3H,

(24,
s), 3.04 (24, t,
3.62 (2H, t, J=8. 3Hz), 3.75
s), 4.14 (1H, bs), 4.60-4.70 (1H,
6.56 (1H, d, J= 7.8Hz), 7.51-7.62

m),

(3H, m).

In dimetylacetamide (4 ml) were suspended the compound
(131 mg) of Reference example 40 and 6-bromomethyl-2,4-
diaminopteridine hydrobromide isopropanol adduct (233 mg),
and the suspension was stirred at room temperature for 24
hours. The reaction mixture was applied to silica gel

chromatography by using, as eluents, ethyl acetate and then
chloroform :
(395 mg) .

lH-NMR (CDCl3, 9):

methanol = 9 1 to obtain the title compound
1.98-2.17 (2H, m),
6.8Hz), 2.84 (3H, s), 2.94 (3H, s), 3.00
(2H, t, J=8.3Hz), 3.59 (2H, t, J=8.3Hz),
3.64 (3H, 4.30-4.42 (1H, m)}, 4.55
(24, s), (lH, d, J=7.3Hz), 7.60-
7.64 (2H, 8.34 (l1H, d, J=7.3Hz),
8.71 (lH, s).

2.42 (24, t, J=

s),
6.68

m),

Examo 2
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yel | owi sh solid material

was obtai ned and dissolved in water (5 m),

and

t-he solution was adjusted to pH=3.7 with 1N-hydrochloric acid and all owed

to stand in a refrigerator for 2 hours.

Deposited precipitates were

col.lected by filtration to obtain the title conpound (26 ng). [err] H NWR
(DMsO-d[err], [err]) 1.64 (2H, m, 1.83 (2H, m, 2.98 (2H, t, J=8.3Hz)
3.57 (2H, t, J=8.3Hz), 4.36 (1H n) 4. 53 (2H s) 6. 64 (2H n) 7.45 (3H,
m, 7.59 (2H, mMsvotHissi(s2kd 2,41 A nNR )
(1H, s) np;, %Le 8 Synthesis of
N[ err] - phttr ~ ter
The compound (70 mg) of Example 19 was dissolved in
methanol (5 ml) and to the solution was added 1N-sodium
5 hydroxide aqueous solution (0.15 ml), and the mixture was
stirred at room temperature for 12 hours. Water (2 ml) was
added thereto and the mixture was further stirred for 5
hours. While maintaining the water bath temperatufe to 30
‘C or lower, the solvent was removed under reduced pres-
10 sure. The residue obtained was dissolved in a saturated

aqueous sodium hydrogen carbonate solution and the solution

was adjusted to pH=3.7 with 1N-hydrochloric acid.

Deposit-

ed orange precipitates were collected by filtration to

obtain the title compound (16 mg) .

15 1H-NMR (DMSO-dg, 8): 1.96-2.08 (2H, m), 2.41 (2H, t, J=
7.1Hz), 2.82 (3H, s), 2.92 (3H, s), 3.01
(2H, t, J=7.8Hz), 3.62 (24, t, J=7.8Hz),
4.27-4.37 (1H, m), 4.62 (2H, s), 6.72
(1H, d, J=8.8Hz), 7.61-7.64 (2H, m),
20 8.24 (1H, J=6.8Hz), 8.87 (1H, s),
12.46 (1H, bs).
Reference example 41
vnthesi - 4~diamino-6-o invl)methvl
2 4- rahvdro-6-qui i xvli id
25 In dimethylacetamide (3 ml) were suspended 6-bromo-
methyl- 2 4-diaminopteridine hydrobromide-isopropanol adduct

(178 mg) and 1,2,3,4-tetrahydro-6-quinolinecarboxylic acid

(55 mg), and the suspension was stirred at 60 to 65 °C

overnight. After cooling,

water (10 ml)

was added to the

30 reaction mixture, and the mixture was adjusted to pH=3.5

with 1N-hydrochloric acid under ice-water cooling and

allowed to stand at cool place overnight.

Deposited

precipitates were collected by filtration to obtain the

title compound (70 mg) .

35 1H-NMR (DMSO-dg, &) : 2.08 (2H, t, J=8Hz), 2.88 (2H, t, J=
8Hz), 3.68 (2H, t, J=8Hz), 4.72 (2H,
-
eet Has Been Replaced
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Pht hal i ¢ anhydride (2.45 g) was added to a dichloro- nethane (70 m)
soluti‘on of N err]-carbobenzoxy-L-ornithine (2.0 g), and then water (70 m)
and potassium carbonate (1.12 g) were added to the m xture and the m xture
was stirred at roomtenperature for 15 hours. The m xture was condensed to
60 m under reduced pressure and adjusted to pH=3 wth 1N hydrochloric
acid. Deposited precipitates were collected by filtration and vacuum
dried. Wiite crystals obtained gyer & .dizss@ued,i I=Paw) waler8c@BEenh) pet hanol
(80 m) and the solution was cq?kﬁg 91-3 C and stirred for 10 m nutes.
Then, at the sane tenperature, - iﬁ reW’ori de (2 M) was slowy added

dr opw se. E:mngé.&c_@lon m xture was slowy returned to roomtenperature and

refluxed for ‘éﬁﬁﬁ%ﬁi@r@gib@ {0l YeRt 2 WaSq{ SHDNS s Lsrder i diatloed
pressure and the-Tesidue obtal ned was
methyl11,.2.3,4-tetrahvdro-6-quinolinecarbonvll-L-glutamate

\'4 boud Fhml e | m

In anhydrous dimethylformamide (6 ml) were suspended
triethylamine (60 mg) and diethylphosphorcyanidate (98 mg),
and the compound (60 mg) of Reference example 41 was
further added thereto and the mixture was stirred. After

10 dissolving, the mixture was stirred at BQ *C for 3 minutes,
and returned to room temperature, followed by stirring for
10 minutes. Then, triethylamine (20 mg) and diethyl
glutamate hydrochloride (40 mg) were added to the mixture
and the mixture was stirred at 80 °C for 2 hours. After
15 the reaction, the solvent was removed under reduced pres-
sure, to the residue was added chloroform and the chloro-
form layer was washed with a saturated aqueous sodium
bicarbonate solution. After drying the chloroform layer
over magnesium sulfate, the solvent was removed under
20 reduced pressure and the residue obtained was applied to
silica gel chromatography by using a mixed solvent of
chloroform : methanol = 10 : 1 as an eluent to obtain the
title compound (50 mg).
lH-NMR (DMSO-dg, 8): 1.1-1.4 (6H, m), 1.8-2.4 (4H, m), 2.40
25 (2H, t, J=8Hz), 2.82 (2H, t, J= 8Hz),
3.51 (2H, t, J=8Hz), 4.0-4.3 (4H, m),
4.64 (1H, m), 4.75 (2H, s), 6.65 (1H,.
d, J=9Hz), 7.47 (2H, m), 8.685 (1lH, s).

30

In ethanol (10 ml) was dissolved the compound (50 mg)
of Exémple 21, and to the solution was added 1N-sodium
hydroxide aqueous solution (0.24 ml) at 35 °C, and the

35 mixture was stirred at the same temperature for 4.5 hours.

Stirring was further continued at 25 °"C for 20 hours, and
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applied to silica gel chromatography by using chloroformnethanol = 100 : 1
as an eluent to obtain the title -conpound (2.16 g). [err]H-NVMR (CDCl [err],
[err]): 1.6-2.0 (4H, m, 3.69 (5H m, 4.20 (1H, m, 5.06 (2H, s), 5.70
(1H, m, 7.29 - 26 - (5H m, 7.66 (2H m, 7.81 (2H, m. Reference
exanple 9 Synthesis of N err]-phthal oyl -ornithine nethyl ester After adding
a 10 % pal | adi um carbon (500 ng) to a nethanol solution (100 m) of the
conmpound (2w3dfe8) (OfnRef £ R aX TP It8B rdat® iink hidkeurds SUhdeedicader

hydr ogen .
y g water cooling, the reaction mixture was adjusted to pH=3.7

with 1N-hydrochloric acid and allowed to stand at cool
place overnight. Deposited precipitates were collected by

5 filtration to obtain the title compound (27 mg) .
lH-NMR (DMSO-dg, 8): 1.8-2.2 (4H, m), 2.31 (2H, t, J=8Hz),
2.75 (2H, t, J=8Hz), 3.60 (2H, t, J=
8Hz), 4.36 (1H, m), 4.70 (2H, s), 6.62
(1H, d, J=9Hz), 7.51 (2H, m), 8.62
10 (1H, s).
mp; 204-208 °C (decomposed)

m vil-— ~dihv -2H~-1,4-ben zin-7-carboxvlia
15 In dimethylacetamide (10 ml) were suspended 6-bromo-
methyl-2, 4~diaminopteridine hydrobromide-isopropanol adduct
(410 mg) and methyl 3,4-dihydro-2H-1,4-benzoxazin-7-carbo-
xylate (200 mg), and the suspension was stirred at a bath
temperature of 65 "C for 4 hours and at 90 °‘C for 19 hours.
20 After cooling, dimethylacetamide was condensed under reduc-
ed pressure, and chloroform and an aqueous sodium hydrogen
carbonate solution were added to the condensate. After
precipitates were filtered off, the organic layer was
washed with water and dried over magnesium sulfate, and the
25 solvent was removed under reduced pressure. The residue
was subjected to silica gel chromatography and eluted by
using a mixed solvent of chloroform : methanol = 97 : 3 to
obtain the title compound (100 mg) .
1H-NMR (CDCl3 : CD3OD = 9: 1, &) : 3.63 (2H, brt), 3.84 (3H,
30 s), 4.32 (2H, brt), 4.72 (2H, s), 6.68
(1H, d, J=9.0Hz), 7.47 (lH, s), 7.50
(14, d, J=9.0Hz), 8.71 (1lH, s).

hyll-

35 ihv -2H-1,4-benzoxazin-7- xvlic aci

This Sheet Has Been Replaced

- 55 - THIS SHEET HAS BEEN
REPLACED




at nosphere at roomtenperature for 20 hours. Palladium carbon was renoved
by filtration using Celite and the sol- vent was renoved under reduced
pressure. The residue obtained was subjected to silica gel chromatography
by .using chloroform: nmethanol = 100 : 3 as an eluent to obtain the title
compound (223 ng). [err]HNWR (CDCl [err], [err]): 1.7-2.1 (44 m, 3.75
(2H, m, 3.83 (3H, s), 7.76 (2H, m, 7.84 (2H, m. Reference exanple 10
Synt hesi s of N erwd ddmgﬁuﬁuﬁmgm: | pdoRefeTet@eberygnplel ¢2ryas sus-

D Car bobendRAHHS bl et A5t stc Shcit 620} e HEORIAE adTetisl) 10,
and a cat al 1wt orouB0 afl)diaret melithancani(@0 was addedheosuheegﬁgm%n3|on and
the WIXturewggﬁEegiJJéajfg "PYMours under heating. After cooling,
5 the solvent was removed and water was added and the mixture
was adjusted to pH=5 (suspended) with 1N-hydrochloric acid.
It was allowed to stand at cool place, deposited
precipitates were collected by filtration and dried to
obtain the title compound (60.8 mg).
10 1H-NMR (DMSO-dg, 8): 3.63 (2H, m), 4.22 (2H, m), 4.71 (2H,
s), 7.21 (1H, s), 8.29 (1lH, s).
Example 23

Svnthesis of diethyl N-[4-((2, d-dlamlno -6-pteridinvl) -

15 glutamate
To a solution of diethylphosphorcyanidate (64 piy,

triethylamine (60 pl) and anhydrous dimethylformamide (5
ml) was added the compound (Sb mg) of Reference example 43
and the mixture was stirred under nitrogen atmosphere at 80

20 ‘C for 5 minutes. After cooling to the room temperature,

' triethylamine (20 pl) and diethyl glutamate (34 mg) were
added to the mixture and the mixture was again heated to 80
*C and stirred for 2.5 hours. After cooling, the reaction
mixture was extracted with chloroform, and the chloroform

25 layer was washed successively with a saturated aqueous
sodium hydrogen carbonate solution and a saline solution.
After drying the chloroform layer over magnesium sulfate,
the solvent was removed under reduced pressure. The
residue obtained was subjected to silica gel chromatography

30 by using a mixed solvent of chloroform : methanol =19 : 1
as an eluent to obtain the title compound (10 mg).
lH-NMR (CDCl3:CD3OD = 9:1, 8): 1.23 (3H, t, J=6.8Hz), 1.29

(3H, t, J=6.8Hz), 3.60 (2H, m), 4.1l1
(2H, q, J=6.8Hz), 4.22 (2H, q, J=
35 6.8Hz), 4.32 (24, m), 4.71 (2H, s),
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tenperature for 2 hours. Then, the m xture was evaporated to dryness under
reduced pressure. The resulting solid material was dissolved in

di chl oronethane (7 m), and to the solution were added the conpound (250
ny). of Reference exanple 9 and potassium carbonate (640 ng). Then, water (7
m) was further added thereto, and the m xture was vigorously stirred at
roomtenperature for 12 hours. Next, the reaction m xture was poured into
wat er and extracted wi th chl orofearem (ang aheJembooaipynvlaye(lmpsdmashed

wi th IN-hydrochloric acid and dr e di | fatje. ,T. | vent was
renoved under reduced pressure. J%ﬁg gé )dug égtéiHed &as sﬂﬁjggqeﬁsto
silica gel @Bamaﬁangﬁaphy using chloroform: nethanol = 100 : 3 as an
eluent to obtain . I e ,

[err]): 1 6- 2. 1

In ethanol (3 ml) was dissolved the compound (9 mg) of
Example 23, and to the solution was added 1N-sodium hydr-
oxide aqueous solution, and the mixture was stirred at room
temperature for 4 days. The solvent was removed and the
10 residue was subjected to silica gel column chromatography
by using a mixed solvent of chloroform : methanol : aqueous
ammonia = 5: 4 : 1. Fractions containing the title com-
pound were collected and the solvent was removed therefrom.
The reside was dissolved by adding a saturated aqueous
15 sodium hydrogen carbonate solution (200 pl) and the solu-
tion was adjusted to pH about 4 (suspended) by dropping 1N-
hydrochloric acid and allowed to stand at cool place over-
night. Deposited precipitates were collected by filtration
to obtain the title compound (2.8 mg).
20 1H-NMR (DMSO-dg, 8): 1.86-1.95 (1H, m), 1.95-2.03 (1H, m),
2.24-2.38 (2H, m), 3.67 (2H, t, J=
3.8Hz), 4.25 (2H, t, J=3.8Hz), 4.30
(1H, m), 4.70 (2H, s), 6.83 (1H, d,
J=8.6Hz), 7.26 (1H, s), 7.30 (1H, d, -

25 J=8.6Hz), 8.09 (1H, m), 8.70 (1lH, s).
IR (KBr) v max 3464, 1642 and 1512 cm~l.
Example 25
methylli lin-S5-carbonyll-DL-2-amingo-4-ohosphon vr

30 In anhydrous dimethylformamide (30 ml) were suspended

triethylamine (272 mg) and diethyl cyanophosphonic acid
(440 mg). Then, to the suspension was added 1-{(2,4-
diamino-6-pteridinyl)methyl}indolin-S-carboxylic acid (303
mg) and the mixture was stirred at room temperature

35 overnight (Solution A). On the other hand, in anhydrous
methanol (5 ml) was dissolved DL-2-amino-4-phosphonobutyric
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227 - 3.72 (2H, m, 3.76 (3H, s), 4.08 (2H, t, J=8.8 Ft%h .84 (1H, .

5,27 (2H, s), 6.80 (1H, d, J=7.8Hz), 7.1-7.5 (6H n), 7. BhigShyet ce ePlaced

Ref erence exanple 11 Synt hesis of nJi lﬂ!
i& ia

N err]-(indolin-5-carbonyl)-Nerr]-phthal oyl - ornithine
30 % hydrogen brom de-acetic acid (8 m) solution of phenol (300 ng) was
added t he conpound (330 ng) of Reference exanple 10 and the-mxture was

stirred at raomtemperatyye hoh ¢nigHyE: cAEPiadheD ﬁﬂiEWégaéygaﬁglﬁy

added to the solution at the same temperature. After the

mixture was returned to room temperature and stirred
overnight, the solvent was removed under reduced pressure.
5 The residue obtained was dissolved in anhydrous
dimethylformamide (Solution B). Then, Solutions A and B
were mixed. To the mixed solution was further added
triethylamine (505 mg) and the mixture was stirred at room
temperature for 3 days. Then, the solvent was removed
10 under reduced pressure to obtain a residue (700 mg). From
the residue obtained, 100 mg thereof was taken and
fractionation was carried out by using a high performance
liquid chromatography (column: YMC-A323) with an eluent of
water : acetonitrile : trifluoroacetic acid = 87.5 : 12.5
15 1 to obtain the title compound (2 ng) .
1H-NMR (D20, 8): 1.7-2.3 (4H, m), 3.06 (2H, t, J=8Hz), 3.58
(2H, t, J=8Hz), 3.84 (3H, s), 4.36 (1H, m),
4.70 (2H, s), 6.63 (lH, d, J=8.6Hz), 7.60
(2H, m), 8.78 (1H, s}.
20 Refer mple 44
vnthesi methyl 4-amino-3-hvdroxv- z
In methanol (40 ml) was suspended 4-amino-3-hydroxy-
benzoic acid and to the suspension was passed through a
hydrogen chloride gas for 10 minutes, and the mixture was
25 stirred at room temperature for 6 hours. Deposited pre-
cipitates were collected by filtration,washed three times
with ether and then vacuum dried to obtain the title
compound (4.15 q).
1H-NMR (CDCls3: 8): 3.83 (3H, s), 6.68 (1H, d, J=8Hz), 7.41

30 (2H, m).
Reference example 45
vanthesis 4-methoxvcarbonvl-2-hvdroxv-chloroa vl-
nili

In dichloromethane (30 ml) were dissolved the compound
35 (L.0 g) of Reference example 44 and triethylamine (4.0 ml)

and the solution was made 0 °C. To the solution was added

REPLACYE
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ether was added to the reaction m xture, a red-brownish oily product was
precipitated. Alnost all the ether |ayer was renoved and the oily product
was suspended in chloroform The suspension was washed with a saturated
aqueous sodi um hydrogen carbonate solution and extracted with chl oroform
The chloroform | ayer was dried over sodiumsulfate and the sol vent was
renoved under reduced pressure to obtain the title conmpound (147 ng).

[ err] H NVR
o ]t1 &zggzal[% ralnm[carlb]rbme&néna dofdtion) (53mOp &QI-d:hIocha%&t,’;Hz) 3

M, 7.52 (mlqﬁlde? (éeo(é‘ﬁ) Hj‘de? gztéwnn%tm%i%%é% dz"%n‘%rf%“u%&
N err]-[1-[drd 4&HE alixterre plaer sdipybinet hyhg- same temperature for one

hour. Then, to the reaction mixture was added a saturated

5 aqueous ammonium chloride solution and deposited precipi-
tates were collected by filtration. Recrystallization was
carried out by using chloroform-acetone to obtain the title
compound (0.83 g).
1H-NMR (CDCl3: 8): 3.90 (3H, s), 4.25 (2H, s), 7.52 (2H,

10 m), 8.37 (1H, d, J=8Hz).
Reference example 46
Svnthesis of methyl 3-oxo-3,4-dihvdro-2H-1,4-benzo-

xazin-7-carboxv
In ethanol (300 ml) was suspended the compound (6.0 g)
15 of Reference example 45, and to the suspension was added
potassium acetate (5.0 g) and the mixture was refluxed
under nitrogen atmosphere for 90 minutes. After cooling
the reaction mixture, precipitates were collected by
filtration and vacuum dried to obtain the title compound
20 (5.2 g).
1H-NMR (DMSO-dg: & : 3.80 (3H, s), 4.63 (2H, s), 6.95 (1lH,
m), 7.43 (1H, m), 7.56 (1H, m).
Reference example 47
Svnthesis of methvl 3. 4-dihvdro—-2H-1,4-benzoxazin-7-
25  carboxylate
Under nitrogen atmosphere, to tetrahydrofuran (30 ml)

were added tetrahydrofuran-borane complex (1 (M] solution,
10 ml) and the compound (440 mg) of Reference example 46 at
0 °C, and the mixture was stirred at room temperature for

30 15 minutes, and then refluxed for 4 hours. The reaction
mixture was cooled to room temperature and 6N-hydrochloric
acid (2.7 ml) was added thereto. The reaction mixture was
condensed under reduced pressure and poured into water and
made alkaline with 2N-sodium hydroxide aqueous solution.

35 Then, the title compound was extracted with ethyl acetate
and the organic layer obtained was washed with a saline
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i ndol’i n- 5- carbonyl)-N err]-phthal ovl-ornithine nethyl ester In

di met hyl acetamide (1.0 m) were suspended the com pound (146 ng) of

Ref erence exanple 11 and 6-brononet hyl - 2, 4-di am nopt eri di ne

hydr obr om de. i sopr opanol adduct (115 ng) and t he suspension was stirred at
50 to 55[err]C for 4 hours. After cooling, to the m xture was added water
(4 M) containing triethylamne (30 ng), and the m xture was stirred and

t hen eXtraCE@ﬂuﬂibh &hd of of &t v enaftleyinforsul farer. wastdri edmovéngsodi um

sul fate and ghe ggeg aw\é)\%%dr%g&%dq upgrgees(rfeh}reduq:eﬁ% RIS ik eogtlggeaey due

obt ai ned wa§™e chromat ograp sing a m xed
was subjected to silica gel column chromatography The

residue was developed and eluted with a mixed solvent of
5 hexane : ethyl acetate = 3 : 2 to obtain the title compound
(310 mg) .
1H-NMR (CDCl3: 8): 3.46 (2H, m), 3.84 (3H, s), 4.22 (2H, t,
J=4.4Hz), 4.30 (1H, m), 6.53 (1H, d, J=
9.8 Hz), 7.45 (lH, s), 7.47 (1, d, J=
10 9.8Hz).

hesi hvl N- nzoxv—3,4-dihvdro-2H~1,4—-
nz in-7-
In tetrahydrofuran (50 ml) was dissolved the compound
15 (1.4 g) of Reference example 47, and to the solution was
added gradually sodium hydride (700 mg) and the mixture was
stirred at room temperature for 30 minutes. Then, carbo-
benzoxy chloride (3 ml) was added to the mixture and the
mixture was stirred ovérnight. After several drops of
20 - water were added to the reaction mixture, the reaction
mixture was poured into cool water and the title compound
was extracted with ethyl acetate. The organic layer
obtained was dried over sodium sulfate and the solvent was
removed under reduced pressure. The residue was
25 recrystallized from hexan-ethylacetate to obtain the title
compound (1.79 g).
1H-NMR (CDCl3: &8): 3.85 (3H, s), 3.91 (2H, m), 4.25 (2H,
m), 5.34 (2H, s), 7.35 (5H, m), 7.53
(2H, m), 7.99 (1H, m).
30 Reference example 49

xazin-7-carboxylic acid
In ethanol (50 ml) was suspended the compound (1.79 g)
of Reference example 48, and to the suspension was added
35 1IN-sodium hydroxide aqueous solution (8.2 ml) and the miwx-

ture was stirred overnight. The solvent was removed under
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golvént of chloroform: nmethanol = 10 : 1 as an eluent to obtain the tit
conpound (140 ny). [err]H-NVR (CDC [err], [err]): 1.7-2.2 (4H, n), 3.06

(2H, t,

(2H, s),
(2H! n'),
N[err] [

i ndol i nd5( gﬁ%@@@?’cﬂ) pdSsude hatd fiHhale@)lduer la:lbttlallgﬁ_d( Gggpauﬁéomwea"gen
compoun anp en n sodi_um € aqueous

sol uti on (1% Eg? (éﬁuﬁixmaré%&q;ﬁiﬁgh¥4%9éaigf¥§ta§6FeVFFC9f%a %ourg The
m Xt ure wasagiéqotiadsskd calradipst wike, aadudegopicesupeeangiyeteésw sh

5

10

15

20

25

30

35

were collected by filtration and vacuum dried to obtain the

title compound (1.39 g).
lH-NMR (CDCl3: &): 3.82 (2H, m), 4.14 (2H, m), 5.13 (24,

s), 7.2-7.7 (7€, m), 7.95 (1lH, m).

In thionyl chloride (5 ml) was suspended the compound
(800 mg) of Reference example 49, and a catalytic amount of
dimethylformamide was added to the mixture and the mixture
was stirred at room temperature for 2 hours. Then, excess
thionyl chloride was removed under reduced pressure, and
the residue was triturated with hexane. After collecting
the resulting crystals by filtration, the crystals were
dissolved in dichloromethane (20 ml) and to the dichloro-
methane solution was added dropwise an aqueous solution
containing L-ac-amino-adipic acid dimethyl ester hydrochlor-
ide (1.0 g) and triethylamine (1.0 g) under ice-water cool-
ing. The mixture was stirred at room temperature over-
night, and the solvent was removed under reduced pressure.
To the residue was added a mixed solution of ethyl acetate
and dil. hydrochloric acid under ice-water cooling. After
stirring for 5 minutes, the organic layer was separated and
then the organic layer was washed with a saturated aqueous
sodium hydrogen carbonate solution. After drying over
magnesium sulfate, the solvent was removed under reduced
pressure. The residue obtained was dissolved in ethanol
(80 ml) and after adding 10 %-palladium-carbon (400 mg),
the mixture was stirred under hydrogen atmosphere at room
temperature overnight. Palladium-carbon was removed by
filtration using Celite, and the solvent was removed under
reduced preésure. The residue obtained was subjected to

silica gel column chromatography by using chloroform :

cet Has Been Replaced
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J=8.3Hz), 3.56 (2H, t, J=8.3Hz), 3.72 (2H, m, 3.76 (3H, s), 4.53
4.88 (1H, m, 6.45-6.62 (2H, nm), 7.56 (2H, m, 7.71 (2H, m, 7.
8.82 (1H, s). Exanple 8 Synthesis of

1-[(2, 4-di am no- 6-pteridinyl)nethyl]-
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solid material obtained was dissolved in water (5 m). The sol ution was

adj ust'ed to pH=3.7 with 1IN-hydrochloric acid and allowed to stand in a

refrigerator for 2 hours. Depo- sited precipitates were coll ected by

filtration. A yellowish solid nmaterial was obtained subjected to silica gel

chromat ogr aphy by using a m xed sol vent of chloroform methanol: 28

% aqueous ammonia =5 : 4 : 1 as an eluent to obtain the title conpound (20

ng) . [err]hieMMBneﬁ)l\/SOidDeErl abedn]dludnd-to lofedHn Mhe Tikdeg 2H, t, J=

8. 3Hz), 358 2Hh 2:}08 31;2 4.38 (1H, m, 4.54 (2H, s), 6.71 (1H m,

7.3-7.6 (48° %4 Hom, 808 (1H m, 8.71 (1H s). mp 195-199
z)

[err]C (de&HnﬁUBedFDRbiEr&%ncé .6xanpl 4482 m), 2.38 (2H, t, J=
3.46 (2H, m), 3.68 (3H, s), 3.77 (3H,
5 s), 4.24 (2H, m), 4.72 (1H, m), 6.59
(1, d, J=8.3Hz), 7.33 (2H, m).

10 ino-adip
In dimethylacetamide (3 ml) were suspended the com-

pound (200 mg) of Reference example 50 and 6-bromomethyl-
2,4-diaminopteridine hydrobromide-isopropanol adduct (226
mg), and the suspension was stirred at 60 °C for 6 hours.

15 After cooling, the reaction mixture was poured into a
saturated aqueous sodium hydrogen carbonate solution and
extracted with chloroform. The organic layer was dried
over magnesium sulfate and the solvent was removed under
reduced pressure. . The residue obtained was subjected to

20 silica gel column chromatography by using a mixed solvent
of chloroform : methanol = 10 : 1 as an eluent to obtain

the title compound (260 mg).
14-NMR (CD30D, 8): 1.6-2.0 (4H, m), 2.36 (2H, t, J=6.8Hz),
3.58 (2H, m), 3.66 (3H, s), 3.76 (3H,
25 s), 4.39 (2H, m), 4.67 (2H, bs), 4.73
(1H, m), 6.66 (1H, d, J=8.3Hz), 6.99
(14, t, J=7.3Hz), 7.29 (2H, m), 8.70
(1H, s).

30

The compound (260 mg) of Example 26 was dissolved in

ethanol (12 ml), and 1N-sodium hydroxide aqueous solution

35 (0.45 ml) was added to the solution at 35 °C and the mix-
ture was stirred at the same temperature for 4 hours.
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Synthesis of N err]-(3-nethoxycarbonyl benzoyl)-N err]-carbo-
benzoxy-ornithine nmethyl ester To a dichloronmethane (40 m ) solution of

N err]-carbo- benzoxy-L-ornithine (2.4 g) was added methyl isophthal ate
chl-oride (2.1 g), and then, water (40 m) and potassium -29- carbonate
(2.4 g) were added to the m xture and the m xture was stirred at room
tenperature for 15 hours. The m xture was condensed under reduced pressure

to 30 mM a ' 1N: hydr eghkgyi a ted
preci pi - tgggggag%%&gbmﬁn@Hzé %EEFFI?Fa??onéagg£v3233%§r$lgﬁﬂggpmﬁete solid
was obt ai nael)amtdsdiasisgd &@ ,t@earpg@tmpemlxture and ethanol was

removed under reduced pressure. The residue obtained was
dissolved in water (6 ml), adjusted to pH=3.7 with 1N-

5 hydrochloric acid under ice-water cooling and allowed to
stand overnight at cool place. Deposited precipitates were
collected by filtration to obtain the title compound (176
mng) .

1H-NMR (DMSO-dg, 8): 1.5-2.0 (4H, m), 2.14 (2H, t, J=
10 6.8Hz), 3.68 (2H, m), 4.28 (3H, m),
4.71 (2H, bs), 6.80 (lH, t, J=8.3Hz),
7.31 (24, m), 8.13 (1H, d, J=7.3Hz),
8.71 (1H, s).
R ren xampl
15 vn i f o- vl y— N-t - XV nyl-1,-
glutamate

In a dimethylformamide solution (75 ml) of y-benzyl N-
t-butoxycarbonyl-L-glutamate (5.0 g) was suspended sodium
hydrogen carbonate (2.5 g), and a dimethylformamide solu-

20 tion (75 ml) of methyl iodide (10.5 g) was added to the
suspension and the mixture was stirred at room temperature
for 24 hours. After the reaction mixture was condensed
under reduced pressure, the residue was poured into water
(70 ml) and extracted with a mixed solution of ethyl

25 acetate : n-hexane = 1 : 1. The organic layer was washed
with water and dried over sodium sulfate, and the solvent
was removed under reduced pressure. The residue obtained
was subjected to silica gel column chromatography by using

ethyl acetate : n-hexane = 1 : 2 as an eluent to obtain the

30 title compound (5.2 qg).
lH-NMR (CDClj3, 8): 1.43 (94, s), 1.92-2.01 (1H, m), 2.11-
2.37 {(lH, m), 2.42-2.51 (2H, m), 3.73
(34, s), 4.23-4.40 (1lH, m), 5.12 (2H,
s), 7.35 (SH, s).

35
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content met hanol (100 mM) and the solution was cooled to - 30[err
stirred for 10 mnutes. Then, thionyl chloride (3 m) wa§hEiEﬁ
I

C and
siBeen d
dropwi se at the same tenperature. The reaction solution wa Hﬁl Iliﬁﬁed

to roomtenperature and refluxed for a further 2 hours. Th
renoved under reduced pressure and the residue obtained was subjected to
silica gel chromatography by using chloroform: nethanol = 100 : 1 as an

el uent to obtai nafert btiie€ngonpovngal 64w cafiest | ¢+ NVIg)( €aCla err],

(h, 5. BaepaoicsOlus e 136 s e coMpority of 2 e, Bheg

8.05 (2H, nencd. 4kafple S), BReé emibxmerexenylst ilred under hydrogen
atmosphere at room temperature for 15 hours. Palladium-

5 carbon was removed by filtration using Celite and the
solvent was removed under reduced pressure. The residue
obtained was dissolved in a saturated aqueous sodium
hydrogen carbonate soluﬁioﬁ and the solution was washed
with chloroform. After separating the aqueous layer, it

10 was adjusted to pH=4 with 5% citric acid and extracted with
chloroform. The chloroform layer was dried over sodium
sulfate, and the solvent was removed under reduced pressure
to obtain the title compound (3.9 g).
1H-NMR (CDCl3, &): 1.44 (9H, s), 1.89-2.04 (1H, m), 2.09-

15 2.27 (1H, m), 2.33-2.59 (2H, m), 3.75

| (3H, s), 4.24-4.44 (1H, m), 5.17-5.21
(1H, m), 9.38 (1lH, bs).

Reference example 53
Y i m vl 4-amino-n- v i ri
20 Into a methanol solution (20 ml) of 4-amino-n-butyric

acid (1.0 g) was passed through a hydrogen chloride gas for
10 minutes and the mixture was stirred at room temperature
for 5 hours. The solvent was removed under reduced pres-
sure to obtain the title compound (1.5 g).
25  LH-NMR (DMSO-dg, 8): 1.83-2.24 (2H, m), 2.32-2.60 (2H, m),
2.76-3.26 (2H, m), 3.61 (3H, s), 8.26

(2H, bs).
Reference example 54
vnthesi f o hvl N-t- XV nvl-N'—(3-

30 methoxvcarbonvlipropvl) ~L-gl min
To a tetrahydrofuran solution (5 ml) of the compound
(518 mg) of Reference example 52 and triethylamine (0.33
ml) was added a tetrahydrofuran solution (1 ml) of isobutyl
chlorocarbonate (0.31 ml) at -20 °C under nitrogen atmos-
35 phere, and the mixture was stirred for 30 minutes. Then,
after adding a tetrahydrofuran suspension (5 ml) of the

THIS SHEET HAS BEEN _
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r |th|ne met hyl ester After

Synthe5|s of Nerr]-(3- nethoxycarbonylbe%ggi“get
f%tlon (100 m) of

addi ng.a 10 % pal | adi um carbon (100 ng) t
t he conpound (600 ng) of Reference exanpl re was stirred
under a hydrogen at nosphere at roonltenper ours.

Pal | adi um carbon was renoved by filtration using CE|Ite and the sol vent was
renoved under reduced pressure. The residue obtained was subjected to
silica gel «dmgp@IdOgRHBhIGHY ofsReFeezbhorobrample N3 hano! t =ididtyLamgines an

eluent to o etitle co ound O no). [e ,

[err]): 1. 6{)&23#(’%51 b é‘ﬁ,e'n)t,ﬁgsf“gg%‘(%{i, '“r’é% %%‘4%‘{ 3‘{4 7. 49

(1H, t, J=hdir), Theﬁﬁlgtuxenyﬂssg@aﬂualQQH;enp;ned4go(Qmesgempera—
ture and further stirred for 24 hours. The solvent was

5 removed under reduced pressure and the residue obtained was
dissolved in ethyl acetate. The'ethyl écetate layer was
washed successively with a 5 % citric acid aqueous solu-
tion, a saturated aqueous sodium hydrogen carbonate solu-
tion and water, and dried over sodium sulfate. The solvent

10 was removed under reduced pressure and the residue obtained
was subjected to silica gel column chromatography by using
chloroform : methanol = 99 : 1 as an eluent to obtain the
title compound (575 mg).
l1H-NMR (CDCls, 8): 1.44 (9H, s), 1.78-1.99 (3H, m), 2.16~-

15 2.19 (1H, m), 2.22-2.31 (2H, m), 2.39

(24, t, J=7.1Hz), 2.70 (2H, g, J=6.5Hz),

3.68 (3H, s), 3.74 (3H, s), 4.14-4.31

(1H, m), 5.35 (lH, bs), 6.43 (1H, bs).
Ref n xampl

20 vathesi. f ag- hvl N'-(3-methoxy nvliproovl) -L-

al mi ri r

‘The compound (726 mg) of Reference example 54 was
dissolved in,triflubroacetic acid (2 ml) under ice-cooling
and the mixture was stirred for one hour. The solvent was

25 removed under reduced pressure to obtain the title compound
(754 mg) .
1H-NMR (CDCl3 : CD30D = 20 : 1, 8 : 0.92 (2H, quint, J=

6.3Hz), 2.04-2.42 (4H, m), 2.50 (2H, t,
J=6.3Hz), 3.17-3.24 (2H, m), 3.67 (3H,

30 s), 3.81 (3H, s), 4.09-4.15 (1H, m),
7.44 (1H, t, J=6.0Hz).

R ren xamp
vnthesi —methyl N-{(l-car nzoxvindolin-5-
nvl)-n'-(3-metnox nylprooyl) -L-g minat
35 By adding thionyl chloride (5 ml) to l-carbobenzoxy-

indolin-5-carboxylic acid (599 mg) and the mixture was
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- 30 T
Nferr]-

chloride (5 m) to 1-carbobenzoxy-
prepare suspension,
added to the suspension and the m xture was stirred at

(3-nethoxycarbony|benzoyl) ornlthl[

2 hours.
pressure. The resulting
n), and tcV%%u?%QHQHﬁPﬁ? W

and a catal yti

solid materi a

Ref erence exanpl e 14 Synthesis of
-(1- car bobenzoxyi ndol i n- 5- ceuistSheeyHas-BafnReplhced

K

gr¥B8ss PHQeEoﬁﬁSHﬁad(%ﬁsﬁ%e of

By addi ng thionyl

r
Emg oxylic acid (350 ng) to
'met hyl f or mam de was further

roomtenperature for

1T§HLr£éade>Gddhet@ﬁ§eeaa§9éafee EOhQGYBGSSTN@ﬂﬁrtméKhMXﬁb&e

ssol.ved in dichlgronmethane (7

%erence

solid material obtained was dissolved in methylene chloride

(7 ml), and to the solution was added an aqueous solution

5 (3 ml) of the compound (754 mg) of Reference example 55 and

sodium hydrogen carbonate (534 mg) at room temperature and

the mixture was stirred for 15 hours.

Sodium hydrogen

carbonate was added to the mixture .until pH became 8 and

insolubles were removed by filtration using Celite, and the

10 methylene chloride layer was collected by separation.

The

methylene chloride layer was washed successively with 1N-

hydrochloric acid and water,

and dried over sodium sulfate.

The solvent was removed under reduced pressure and the

residue obtained was subjected to silica gel column

15 chromatography using chloroform : methanol = 99 1 as an
eluent to obtain the title compound (474 mg).
1H-NMR (CDCls, 8): 1.81 (2H, quint, J=7.0Hz), 2.09-2.27
(4H, m), 2.34 (2H, t, J=7.3Hz), 3.15
. (2H, t, J=9.0Hz), 3.27 (2H, t, J=5.4Hz),
20 3.65 (3H, s), 3.77 (3H, s), 4.10 (2H, t,
J=8.8Hz), 4.65-4.75 (lH, m), 5.28 (2H,
s), 6.38-6.45 (1H, m), 7.36-7.46 (6H,
m), 7.66-7.68 (2H, m).
25

m XV

nvlproovl) -L-¢a

min

After adding 10 % palladium-carbon (90 mg) to a

methanol solution (10 ml) of the compound (470 mg) of

Reference example 56, the mixture was stirred under

30 hydrogen atmosphere at room temperature for 15 hours.

After removing palladium-carbon by filtration using Celite,

the solvent was removed under reduced pressure to obtain
the title compound (350 mg).

lH-NMR (CDCls3, 8):

35

1.66-2.48 (8H, m), 2.81-3.30 (4H, m),
3.50 (2H, t, J=6.0Hz), 3.64 (3H, s),
3.73 (3H, s), 4.49-4.81 (1H, m), 6.51
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exanple 13 ahd ‘pot assi-um'car bonate (650 ny)... Then; - 'water (7 m) was further -~

added thereto, and the m xture was V|g0rously stirred at roomtenperature '1:iﬂ

for 12 hours. Next, the reaction mxture was poured into water and
extracted with chloroform and the chloroformlayer was washed wth _
IN-hydrochloric acid and dried over sodiumsulfate. The sol vent was renoved

under reduced pressure. The re§2guedob3§9n@gzmasssg@+gcg¢d(ﬁp syl i ca gel
chr omat ogr aphy using chloroform;’ nethano[ = 10 ?? eluent to obtain

the title compound (390 my). [&r#}rlNRR étﬂK]TbrrT 4%e7r (GHem 1 (4H,

m, 3.08 (ZFExélelj:—Q@Hz), 3.52 (2H m, 3.75 (3H, s), 3.88 (3H, s) 4. 06

(2H, t, J=8.3Hz), 4.78 (1H, 6 .( bs),, 7. 1 1H =7.3Hz),

7.2-7.6 (7TH, m, ¥ L
5 vlimethvll- lndolln -5- ca:bonvl]—N'-(3—methoxvcarbonvlorooyl—

) -L-glutaminate
In dimethylacetamide (7 ml) were suspended the com-

pound (350 mg) of Reference example 57 and 6-bromomethyl-
2,4-diaminopteridine hydrobromide-isopropanol adduct (414
10 mg) , and the suspension was stirred at room temperature for
24 hours. To the mixture was added triethylamine (0.29 ml)
and the mixture was stirred for 10 minutes, it was
subjected to silica gel column chromatography by using, as
eluents, ethyl acetate and then chloroform : methanol = 9
15 1 as an eluent to obtain the title compound (263 mg).
1H-NMR (DMSO-dg : CDCl3 = 7 : 3, 8): 1.67 (2H, quint, J=
6.9Hz), 1.91-2.14 (2H, m), 2.19-2.33
(4H, m), 2.97-3.13 (4H, m), 3.56-3.59
(SH, m), 3.65 (3H, s), 4.34-4.44 (1H,
20 m), 4.55 (2H, s), 6.67 (1H, d, J=8.3Hz),
7.32 (4H, bs), 7.62-7.66 (2H, m), 7.84
(1H, t, J=8.3Hz), 8.33 (1H, d&, J=7.3Hz),
8.71 (1H, s).

25

To a methanol (5 ml) solution of the compound (250 ma)
of Example 28 was added 1N-sodium hydroxide aqueous solu-
tion (0.95 ml) and the mixture was stirred at room tempera-

30 ture for 20 hours. While maintaining the temperature of
water bath to 30 ‘C or lower, the solvent was removed under
reduced pressure. The residue obtained was subjected to
silica gel column chromatography using chloroform : methan-
ol : 28 % aqueous ammonia =S5 : 4 : 1 as an eluent to

35 obtain brownish solid material. The solid material obtain-

ed was dissolved in water and insolubles were filtered off,
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(2H, m , 8.43 (1H, s) Reference exanple 15 Synthesis of

N[ errJ-(indolin-5-carbonyl) -Nerr]-(3-methoxv- carbonvl benzoyl)-ornithine
nmet hyl ester To a 30 % hydrogen brom de-acetic acid (6 nl) solution of
anisol (0.5 g) was added the compound (390 ngy) of Reference exanple 14 and
the m xture was stirred at roomtenperature for 4 hours. Then, when a | arge
anount of ether was added to the reaction m xture, a red-brownish oily

product was, pg ech %&‘f&&orﬁlmt gg,'dstfe@et%tw 3.8YQith 1N-Bjdro¥@fofenoved

and the 0|Iy pro was suspen
ic acid. Depos1ted brownish precipitates were collected by

filtration to obtain the title compound (144 mg).
1H-NMR (DMSO-dg : CDCl3 = 9 : 1, &) : 1.61 (2H, quint, J=
5 7.0Hz), 1.89-2.08 (2H, m), 2.13-2.30
(4H, m), 2.95-3.10 (4H, m), 3.58 (2H, t,
J=8.0Hz), 4.25-4.38 (1H, m), 4.55 (2H,
s), 6.70 (1H, 4, J=8.3Hz), 7.61-7.65
(2H, m), 7.85 (1H, t, J=5.8Hz), 8.21
10 (14, d, J=7.3Hz), 8.73 (1H, s).

vlimethvll=in in=-5- nvll]l-homocv

To a benzene suspension (6 ml) of homocysteic acid

15 hydrobromide (330 ml) were added triethylamine (870 ul) and
chlorotrimethyl silane (630 wl) under nitrogen atmosphere,
and the mixture was stirred at room temperature for 3 days.
Deposited precipitates were filtered off and the filtrate
was condensed to obtain silylated homocysteié acid (450

20 mg) . Under a nitrogén atmosphere, in dimethylformamide (18
ml) were dissolved dimethyl cyanophosphonate (213 pl) and
triethylamine (172 pl), and 1—[(2,4—diamino)—6—p£eridinyl)—
methyl]indolin~5~carboxylic acid (170 mg) was added little
by little at room temperature and the mixture was stirred

25 at the same temperature for 3 hours. To the solution was
added a dimethylformamide solution (2 ml) of silylated
homocysteic acid (450 mg) and the mixture was stirred at
room temperature for 2 days. Then, water (1 ml) was added
to the reaction mixture and the solvent was removed under

30 reduced pressure. ' To the residue was added 3 % ammonium
bicarbonate aqueous solution and after removing insolubles
by filtration, the filtrate was applied to DEAE-cellulose
column, washed with water and eluted by 3 % ammonium
bicarbonate aqueous solution to obtain the title compound

35 (18 mg).
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chloroform The suspension was washed with a saturated aqueous sodi um
hydr ogen carbonate sol ution and extracted with chloroform The chl orof orm
| ayer was dried over sodium sulfate and the sol vent was renoved under
reduced pressure. Wiite solid obtained was recrystallized from n-
hexane- chl or of orm net hanol to obtain the title conpound (192 ny).
[err]HHNMR (CDCl [err], [err]): 21.7-2.1 (4H, m, 3.05 (2H, t, J=8.3Hz), 3.53
gz% ?)m 365;?3@7&1&3&122)0,\13812&%234752&(3&%) ,333.1:5 8QiH,3kh) ,S)3.48. ARH(1H, m),

: , d, J=7. , 7. . d, J=7. , 1,47 H, Y 15) H, :
8.09 (2H, m), 8.45 (1H s). aﬂ‘pgé él%yn'f‘HﬁES?s'l%f sl 16 660 M
Nl err]-[1-[(2, 4-di am no- 6- pwer,i di.69l xoB; hm) ] -8.69 (1H, s).

A mixture of 2-aminobenzothiazol-6-carboxylic acid (15
g), potassium hydroxide (22 g ) and water (22 g) was re-
fluxed under a nitrogen atmosphere for 3 hours. The
10 mixture was cooled to room temperature, and water (20 ml),
1,2-dibromoethane (40 ml) and hexadecyltributylphosphonium
bromide (3 g) were added thereto and the mixture was
refluxed for 6 hours. The mixture was cooled to room
temperature, water and chloroform were added thereto and
15 insolubles were removed by decantation. The aqueous layer
was adjusted to pH=3 with hydrochloric acid and the
chloroform layer was collected by separation. The
chloroform layer obtained was washed with a saturated
saline solution and dried over anhydrous sodium sulfate.
20 The solvent was removed under reduced pressure and the
residue was dissolved in methanol. To the solution was
passed through a hydrogen chloride gas for 10 minutes and
the mixture was stirred at room temperature overnight. To
the residue obtained by removing the solvent under reduced
25 pressure were added water and ethyl acetate, and the
aqueous layer was adjusted to pH=5 with 1N sodium hydroxide
aqueous solution and then extracted with ethyl acetate.
The organic layer obtained was washed with a saturated
saline solution and dried over anhydrous sodium sulfate.
30 The solvent was removed under reduced pressure and the
residue was subjected to silica gel column chromatography
by using ethyl acetate : hexane = 1 : 4 as an eluent to
obtain the title compound (721 mg).
l4-NMR (CDCl3, 8): 2.9-3.1 (2H, m), 3.6-3.9 (2H, m), 3.83
35 (3H, s), 4.0-5.0 (1lH, br), 6.39 (1H, d,
J=8.4Hz), 7.45-7.75 (2H, m).
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|ndoI|n 5-carbonyl)-N err]-(3-met hoxycar bonyl benzoyl ) - orni t hi ne net hyl
est'er “L.n di methyl acetamide (2.5 m) were suspended the com pound (192 ng)
of Reference exanple 15 and 6-brononet hyl - 2, 4-di am nopt eri di ne
hydsr obr om de (142 ng) and the suspen- sion was stirred at 50 to 55 C for 4
hours. After cool- ing, to the mxture was added water (5 ml) contai ning
triethylamne (43 ng), and the m xture was stirred and then extracted with

chIoroforn13éggiéﬂéézé%?ﬂﬁné %Eer was dried over sodiumsulfate and the

sol vent was renpved under reduced pressure. TQe n S|due ob ai, ned_was

applied to sili YIS Ra GNP CB O g4 £=R#29F or of or m
met hanol ﬂg&gﬂ-&mﬁﬂg@mgobt ain the title corrpound (110 ng) .

[err]H—NNR (CIXj$hrréomgounJ)(3fE g% %4Eeferen%eogx mple 58 w§s35f§;

5 solved in tetrahydrofuran (10 ml) and to the solution was
gradually added sodium hydride (180 mg), and the mixture
was stirred at room temperature for 20 minutes. Then,
carbobenzoxy chloride (1.3 ml) was added to the mixture and
the mixture was stirred overnight. After adding water to

10 the mixture, the mixture was extracted with ethyl acetate.
The organic layer obtained was dried over anhydrous sodium
sulfate and then the solvent was removed under reduced

pressure. The residue was applied to silica gel column
chromatography by using ethyl acetate : hexane =1 : 10 as
15 an eluent, and methyl N—caerbehzoxy-3,4-dihydro—2H—1,4-
benzothiazine-7-carboxylate obtained was suspended in
ethanol (15 ml). To the suspension was added 1N-sodium
hydroxide aqueous solution (1.9 ml) and the mixture was
stirred overnight.. The solvent was removed under reduced
20 pressure, and the residue obtained was dissolved in water
(20 ml). Then, 1N-hydrochloric acid was gradually added to
adjust pH=3 and the mixture was extracted with chloroform.
The organic layer was washed with a saturated saline solu-
tion and dried over anhydrous sodium sulfate. The residue
25 obtained by removing the solvent under reduced pressure was
applied to silica gel column chromatography by using
chloroform : methanol = 95 : 5 as an eluent to obtain the
title compound (208 mg).
1H~-NMR (CDClz : CD3OD = 9 : 1, & : 3.0-3.3 (2H, m), 3.8-4.1

30 (24, m), 5.25 (2H, s), 7.3-7.9 (8H, m).
Refer xampl
Synthesis of diethyl N-(3,4-dihvdro-2H-1,4-benzo-
hiazine-7-car v1)-L-

To a dimethylformamide solution (5 ml) containing the
35 compound (208 mg) of Reference example 59, diethyl L-
glutamate hydrochloride (151 mg), l-hydroxybenzotriazole
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3.55 (4H m, 3.78 (3H, s), 3.93 (3H s), 4.52 (2H, s), 4.79 (1H m, 6.51
(2H, d,-J=7.8Hz), 7.05 (1H, d, J=7.8Hz), 7.4-7.7 (3H, m, 8.0-8.2 (2H m,
8.45 (1H, m, 8.77 (1H, s). REPLACEMENT SHEET - 32 -° Exanple 10
Syntthesis of Nerr]-[1-[(2,4-diam no-6-pteridinyl)nethyl]-

I ndol i -5-carbonyl)-N err]-isophthal oyl -ornithine The conpound (110 ng) of
Exanpl e 9 was dissolved in ethanol (14 m), and 1N sodi um hydroxi de aqueous

sol ution (90 mg) and N-methylmorpholine (70 ul) was added dicyclo-
hexylcarbodiimide (145 mg) under ice-cooling, and the
mixture was stirred at the same temperature for one hour
and then at room temperature for overnight. To the mixture
5 was added ethyl acetate, and precipitates were filtered off
and the filtrate was washed successively with an aqueous
sodium hydrogen carbonate solution and a saturated saline
solution and dried over anhydrous sodium sulfate. The
residue obtained by removing the solvent under reduced
10 .pressure was applied to silica gel column chromatography by
using ethyl acetate : hexane = 1 : 2 as an eluent, and
diethyl N-[N'-carbobenzoxy-3,4-dihydro-2H-1,4-benzothia-
zine-7-carbonyl] -L-glutamate obtained was dissolved in
ethanol (20 ml). After adding 10 % palladium-carbon (700
15 mg) to the solution, the solution was stirred under hydro-
gen atmosphere at room temperature overnight. Palladium-
carbon was removed by filtration using Celite, and the
solvent was removed under reduced pressure. The residue
obtained was subjected to silica gel column chromatography
20 by using a mixed solvent of ethyl acetate : hexane = 2: 3
as an eluent to obtain the title compound (83 mg).
lH-NMR (CDCl3 : CD3OD = 9 : 1, 8§): 1.25 (6H, m), 2.0-2.7
(4H, m), 2.9-3.1 (2H, m), 3.6-3.8 (2H,
m), 3.9-4.4 (5H, m), 6.45 (1H, d, J=
25 8.0Hz), 7.2-7.6 (2H, m).

glutamate _
30 In dimethylacetamide (3 ml) were suspended the com-

pound (83 mg) of Reference example 60 and 6~bromomethyl-
2,4-diaminopteridine hydrobromide-isopropanol adduct (85
mg), and the suspension was stirred at 60 °‘C for 3 hours
and then at 100 °C for 30 minutes. After cooling, the

35 reaction mixture was poured into a saturated aqueous sodium

hydrogen carbonate solution and extracted three times with
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(0.48 mM) was further added to the solution and the m xture mas strrregﬂxg

35 Cfor 4.5 hours. After the mxture was stirred at 25 [?ﬂ ©
hours, water (1 m) was added to the reaction m xture and l n“

m xture was evaporat- ed to dryness under reduced pressure

proce- dure, outer tenperature was so controlled not to exceedrng 30 C A
yel | owi sh solid material was obtained and dissolved in water (5 m), and

the sol uti ofn Ve ISt ethd %ﬂ@éﬁﬁch bR Je&lshuel&eahborawaaﬁy@rm al | owed
to stand in a refrigerator for 2 hours Deposi ted recrgltate wer e

col | ect ed b§PF YR rSit] QﬂFQ(?QﬂnﬁﬁehspﬁgePFtWéscéﬁﬁeﬁﬁﬂ pederyyediesd ] H NVR

(DMSO-d[ er rpredQird) : Theéd r%éldu@ioblﬁhu.nédoﬂaéz%pplled =t 8. 8tlrica g&R (2H,

m, 3.59 (2 élumn~£hromagogra§ﬂ3 %y us?%g a mlxg% SOiLént of chloro-

S form : methanol = 93 : 7 as an eluent to obtain the title

compound (21 mg) .

1H-NMR (CDCl3 : CD3OD = 9 : 1, &) : 1.26 (6H, m), 2.0-2.3
(2H, m), 2.46 (2H, m), 3.12 (2H, m),
3.91 (2H, m), 4.1-4.3 (4H, m), 4.62 (1lH,

10 m), 4.78 (2H, s), 6.69 (lH, d, J=8.9Hz),
7.04 (1H,m), 7.60 (1H, d, J=2.2Hz), 8.66
(1H, s).

15

The compound (20 mg) of Example'31 was dissolved in
ethanol (2 ml), and 1N-sodium hydroxide aqueous solution
(170 pl) was added.to the solution at 35 °C and the mixture
20 was stirred at the same temperature for 4 hours. After
continuing stirring at 25 °C for 20 hours, water (0.5 ml)
was added to the reaction mixture and ethanol was removed
under reduced pressure. The residue obtained was dissolved
in water (6 ml), adjusted to pH=3.7 with 1N-hydrochloric
25 acid under ice-water cooling and allowed to stand overnight
at cool place. Deposited precipitates were collected by
filtration to obtain the title compound (18 mqg).
lH-NMR (DMSO-dg, 8): 1.8-2.2 (2H, m), 2.30 (2H, m), 3.18

(2H, m), 3.95 (2H, m), 4.37 (1H, m),
30 4.76 (2H, s), 6.79 (1H, d, J=8.8Hz),
7.42 (1H, m), 7.59 (1H, d, J=2.0Hz),
8.22 (1H, d, J=7.3Hz), 8.67 (1H, s).

35
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6, 69 (lH d, J=8.3Hz), 7.56 (1H, . 7. bd (2H m, 8.0-8.2 (2H, m, 8.44
(1H s)., 8.65 (1H, m, 8.73 (1H, s) HB&SNEnmﬁBemam@w3116 Synt hesi s of

N err] - (4-met hoxvcar bonvl benzoyl )- N err xy or ni t hi ne net hyl
ester To a dichloronethane (60 m) solu -carbo-

benzoxy-L-ornithine (2.0 g) was added alate chloride (3.0
g), and then, water (60 m) and potaSS|un1carbonate (4.8 g) were added to

the mxture and ffae Bl VA9 b beCERbnpEMCURS! Shbpended 46 hours.

The m xture was con duced pressure to 50 m_and ad] usted to
pH=3 Wit h Iﬁﬁﬁyﬁr@cﬁﬂdrﬁédaéNGSOQHHmd€b6§P¥b@ep?%%?%#s AR T 0l | ect ed

by filtratiQuendnedetsmedr dedsoVkt ensohidr@béai nedeasicksssd Mady,in a | ow
mater-conte.% mggalum metaperiodate (50 pl) was added to the solution
5 and the mixture was stirred at the same temperature for 5
hours. The reaction mixture was adjustéd to pH=3.5 and
deposited precipitates were collected by filtration to
obtain the title compound (4 mg) .
lH-NMR (DMSO-dg, 8): 1.8-2.2 (2H, m), 2.33 (2H, m), 2.9-3.3
10 _ (2H, m), 3.8-4.0 (1H, m), 4.2-4.5 (2H,
m), 4.83 (1H, d, J=17.1Hz), 5.19 (lH,
d, J=17.1Hz), 7.07 (1H, d, J=9.3Hz),
7.7-7.9 (lH, m), 8.1-8.2 (1H, m), 8.42
(14, m), 8.72 (1H, s).
15 IR (KBr) vmax 2800-3600, 1644, 1608, 1552, 1504 and 1008

cm-1
FAB MS 515 (M+1)*
fer Xamp 1 .
vnthesi nzvl N-t-butoxvcarbonvl-N'- ne-
20 lfonv min

In tetrahydrofuran (268 ml) were dissolved N,N'-
carbonyldiimidazole (13.6 g) and a-benzyl [N-(t-butoxy-
carbonyl)glutamate] (25 g) and the mixture was stirred
under ice-cooling for one hour. Then, the solution was

25 added dropwise to a tetrahydrofuran (132 ml) solution
containing methanesulfoneamide (20.5 g) and 1,8-diazabi-
cyclo[5.4.0]-7-undecene (32.9 g) under ice-cooling. After
dropwise addition, the mixture was returned to room tem-
perature and stirred for 4 days. After adding 500 ml of 1N

30 hydrochloric acid to the mixture, it was extracted with
chloroform. The organic layer was dried over anhydrous
magnesium sulfate and the solvent was removed under reduced
pressure to obtain the title compound (30 mg).
1H-NMR (CDCls, &): 1.42 (9H, s), 1.8-2.8 (4H, m), 3.25 (3H,

35 s), 4.32 (1H, m), S5.14 (2H, s), 7.40

| (SH, s).
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ol (100 m ) and the solution was cool ed to 30 [err]C and stir- -33 -
réd for. 10 mnutes. Then, thionyl chloride (3 M) was gradual |y added

dropwi se at the sane tenperature. The MtWTHWTS‘mRFW@YF\ was slowy returned

to roomtenperature and refluxed for-fuw The sol vent was
renoved under reduced pressure and the m d was subjected to
silica gel chromatography by using chloro orn1nethano = 100 : 1 as an
eluent to optain the titl ound (710 ng). [err]H-NVWR (CDO [err],
[err]): 1.6-—%%‘%—?5@@%%?2H M, 3.74 (3H, s), 3.94 (3H s), 4. 43
(1H, m, 5.11 Synthesis of benzvl N'-methanesulfonvlglutaminate:-tri-

fluoroacetate
The compound (4.65 g) of Reference example 61 was

5 dissolved in trifluoroacetic acid (60 ml) and the solution
was stirred at room temperature for one hour. Then, the
reaction mixture was condensed at 30 °C and triturated by
adding ether to obtain the title compound (4.5 g).
lH-NMR (CDCls, &): 1.8-2.8 (4H, m), 3.20 (3H, s), 4.50 (1H,

10 m), 5.28 (2H, s), 7.42 (5H, s).
mpl 4

Synthesis of benzvl N-{1-[ (2, 4~diamino—-6-pteridin-

viimethvllin in-5- nvl]-N'-methan nvlgl min
In dimethylformamide (18 ml) were dissolved diethyl
15 cyanophosphonate (213 pl) and triethylamine (172 ul) under
nitrogen atmosphere, and to the solution was added 1-[(2,4~
diamino-6-pteridinyl)methyl]indolin-5-carboxylic acid (160
mg) little by little and the mixture was stirfed at the
same temperéture for 3 hours.. To the mixture was added a
20 dimetylformamide solution (3 ml) containing the compound
(450 mg) of Referénce example 62 and triethylamine (180 pl)
and the mixture was stirred at room temperature for 3 days.
Then, water (1 ml) was added to the reaction mixture and
the solvent was removed under reduced pressure. The
25 residue was subjected to silica gel column chromatography
by using a mixed solvent of chloroform : methanol : aqueous
ammonia = 15 : 5 : 1 as an eluent to obtain the title
compound (60 mg) .
lH-NMR (DMSO-dg, 8): 1.9-2.1 (2H, m), 2.3-2.5 (2H, m), 2.98
30 (2H, t, J=8.6Hz), 3.28 (3H, s), 3.55
(2H, t, J=8.6Hz), 4.21 (1H, m), 4.53
(24, s), 5.04 (2H, s), 6.71 (1H, d,
J=8.6Hz), 7.34 (S5H, s), 7.55 (2H, m),
- 8.72 (1H, s).
35 Example 35
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(2H. s), 5.53 (1H, m), 6.63 (1H, bs), 7.34 (5H, s), 7.83 (2H, d, J=8.8Hz),
8.-08 (2H, d, J=8.8Hz) Reference exanple 17 Synthesis of

N[ err]-(4-met hoxycar bonyl benzoyl )-ornithine nethyl ester After adding a 10
% pal | adi um carbon (100 ng) to a- methanol solution (100 mM) of the conpound
(710 nmg) of Reference exanple 16, the m xture was stirred under hydro- gen
at nosphere at roon1tenperature for 20 hours Pallad |un}carbon was
renoved by filtr &fhying 2Si d

reduced pressure., ta S|I|ca ge
chr omat ogr aptiy=4r ’ Al it an eluent to
obtain the tltleT&Q”ﬁ@M@duﬁélQZBUhg) of Example 34 was suspended in

ethanol (5 ml), and 1N-sodium hydroxide aqueous solution
5 (200 pl) was added to the suspension and the mixture was

stirred at room temperature overnight. Then, water (0.5
ml) was added to the mixture and ethanol was removed under
reduced pressure. The residue obtained was dissolved in
water (6 ml) and the solution was adjusted to pH=3.7 with
10 1N-hydrochloric acid under ice-water cooling and allowed to
stand at cold place overnight. Deposited precipitates were
collected by filtration to obtain the title compound (20
'mg).
1H-NMR (DMSO-dg, 8): 1.9-2.1 (2H, m), 2.2-2.4 (2H, m), 3.00
15 (2H, t, J=8.6Hz), 3.19 (3H, s), 3.60
" (2H, t, J=8.6Hz), 4.35 (1H, m), 4.56
(24, s), 6.70 (1H, d, J=8.6Hz), 7.63
(2H, m), 8.75 (1lH, s).

20
25
30
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[err]H-NMR (CDCl [err], 8): 1.6-2.1 (4¥OSBIUS3E FAR gMm., 3.73 (3H s),

3.94 (3H, s), 7.20 (1H, m, 7.84 (2H, dpPATERTAYWELTS. 09 (2H, d, J:813k¢%b'1933
Ref eren @)ﬁa@g_l g648 . Synt hesi s of SIEBERTSTR. 4 - St e
N[enr]-% - Car bobenzoxyi ndol i n- 5- car boBGPP-MUNCHEN. 80 "2 -~ « 2 '+ o« Teer
(4- net hovePodr BodPRb&&Xzoyl ) - orni.t hi ne methyl ester By addi-ng «thi omylecee o 0
chl or i degfiésT FErYAKUl KABUSHINT RALSHA dddse 5-REAGol 1 2ER) d (260 ng) to
prepare suspension, and a catal ytic amount of di et hyl f or mam-de—was—further——

added to tkpragmspensi on and the m xture was stirred at roomt%ﬁPﬁ{eQJ}%ﬁeeﬁﬁéplaced
q tE

: ' rat ed -34 -
2 hours T e.n, A Cgmg‘loz(lggr Ie'eg\?esseer\l/tagg by the formula: HII‘l“ |II|“ ‘“I ‘ll ‘lll
_ L |
I
l cl:oom’-
H
CH,N —CNCH(CH )nR®  *voc (1)
V—C
)

wherein Rl represents one selected from the group
consisting of CHz, CHCHz, CH20, CH2S and CH2S0; R2
répresents a hydrogen atom, a lower alkyl group having 1
to 4 carbon atoms or a benzyl group; n represents an
integer of 1 to 4; R3 represents a group represented
by the fornmmla: coort (where r4 represents a hydrogen
atom or a lower alkyl group having 1 to 4 carbon
atoms), NHCORS (where RS represents a phenyl group
which may be substituted), CONRSR? (where R6 repre-
sents a hydrogen atom or a hmmm-auqﬂ.grouplunﬁng‘lto
4 carbon atoms; R7 represents a lower alkyl group
having 1 to 4 carbon atoms, a phenyl group or a
carboxylalkyl group each of which may be substituted
or a lower alkylsulfonyl group), PO3Hz or SO3H.
2. The compound according to Claim 1, wherein R3 is COOR%
(R* has the same meaning as defined in Claim 1), POs3H, or
SO3H.
3. The compound_éccording to Claim 1, wherein R3 is NHCORS
(R’ has the same meaning as defined in Claim 1).
4. The compound according to Claim 1, wherein R3 is
CONRSR? (R€ and R? have the same meanings as defined in
Claim 1) .

5. A pharmaceutical composition comprising a compound as defined

in anv one of Claims 1 to 4. _
6. An antirheumatic agent containing the compound according to anvy

one of Claims 1 to 4 as an effective ingredient.
7. A psoriasis curing agent containing the compound according to
any one of Claims 1 to 4 as an effective ingredient.
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to gryness under reduced pressure The resulting solid material was

di ssol'ved in dichl or omet hane (B heet HagReen Rep sol ution were added the
conmpaund (245 ng) of Reference ﬂJ potaSsrnnrcarbonate (812 hﬁ)f’T
Then, water (6 nl) was further and theimxtdre wase ¢ = o
vigorously stirred at roonrtenperature for 12 hours. “NeXt, ‘the reaction

m xture was poured into water and extracted with chIoroforn1 and the

chl orof orm | ayer was washed with 1N-hydrochloric acid and dried over sodi um
sul fate. The solvent n d e

obt ai ned Jas éu%?ﬁ%%%ﬂ ? §€P¥ QnE ggﬁﬁ%§ﬂ§§ %Fgghégﬁgﬁﬁﬁﬁgﬁfgﬁﬁﬁﬁﬁ%

met hanol ¢ol8Ay: oBeasfafileinsent to ébasi ant REF ?PMM?&u%ﬁ&ﬁﬁ@&%@§10 ng) .
[err]H-NI\/R(CDCI[err] [err]): 1.7-2.2 (4H, m, 3.16 (2H, t, J=8.3Hz), 3.61
(1H, m, 3.79 (3H, s), 3.94 (3H,

9. A process for preparing a compound represented by the
formula (I): '

H — gl :
ZN\[//\]/ : \ C00R2
N\ . o . ... (D
\/\/ ! ' s \ 3
HoN: N— com > (cH,)aR
NHZ 2 —\___ 2

wherein R!, R2, R3 and n have the meanings as defined
above,
which cemprises reacting a compound represented by the
formula (I)-1:

aly \ COOH ceea (D) -1

wherein R! has the meaning as defined above and Al
represents a protective group,
with a compound represented by the formula (I)-2:

c‘:ooza2

L (D) -2
“2“/\ (CHy) nR? 0

.

wherein R?, R3 and n have the meanings as defined
above,
-according to a conventional synthetic method for preparing an acid amide

to obtain a compound represented by the formula (I)-3:

| THIS SHEET HAS BEEN
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J=7. 3Fz), 7.02 (1H, m, 6 (2H, d, J=7.3Hz), 7.90 (2H, d,
J=8.8Hz), 8.08 (2H, d, J ce exanple-19 Sym hesi s.af, .**. ot
N esr]-(indolin-5- carbony t hoxy- carbonylbenzoyl) ornlthrne ‘<
met hyl ester To a 30 % hydrogen brom de-acetic acid (20 n1)'solu" t'ron of
phenol (1.0 g) was added the conpound (400 ng) of Reference exanple 18 and
the m xture was stirred at gloom tenperature for 4 hours. Then, when a large
amount of ether was add the reaction_ mxure, a red-brownish oily
product was preC|p|tated all the ? r layer was renoved and the

oily product was suspen CONH (cuz)ng3 e (1) - 3

s) 4.11 (2H, t, J=8. 3HZ])lusSﬁee8ﬁas(Bjcm "l 5 29 (2H, s), 6.89 (1H, d,
n

wherein R!, R2, R3, n and Al have the meanings as
defined above, '
deprotecting said compound and reacting it with a compound
represented by the formula (I)-4:

V*r*

NHZ

cuzx EEEE (1) - 4

wherein X represents a halogen atom.

10. A process for preparing a compound represented by the
formula (I):

N — gl

gy N

2 \/\,T/\,' J_"\ COOR?
il L 7 ,
%/ ~5~ i, —(/ N—cowy 7 l\(CHZ)nR3

NH, 4 ceee (D)

wherein R, R2, R3 and n have the meanings as defined
_above,

which comprises reacting a compound represented by the
formula (I)-4:

HZN\’//N\/\
i e (1) - 4

NH2

wherein X has the meaning as defined above,
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ohlgroforn1 The
hydr ogen car bona
| ayer, was dried o
reddced pressure.
hexane- chl or of or m mechanol

H- NVR
\[Beag] A 41@55{6;6 ( fox.{rﬁf rz]e)pre%e te

m,

UM

te and the sol vent:was renoved dhder. .,
. oS-35k,

ce

=8. 3Hz

hed with a saturated aqueous sodi um
extracted with chloroform The chl orof orm

6.57 (1H d, J=7.8Hz), 7 19 (1H d,

1'
RN

i —4<i;2>>— COOR!

wherein Rl has the meaning as defined above and R'
represents hydrogen atom or a lower alkyl group,
to obtain a compound represented by the formula (I)-6:

H)N

Wiite solid obtained was recrystat I'ized:ftom™n-
to obtain the title conpound C145 ng)

Sageetrsitogfor i o a7 (an

eeee (1) -5

wherein R! and R' have the meanings as defined above,
and when R' is a substituent other than a hydrogen atcm, hydrolyz- -
ing said compound and then reacting it with a compound

represented by the formula (I)-2:

coor?

I

HZN//\\(CHZ)nR3

. (1)

- 2

wherein R2, R3 and n have the meanings as derinea

above.

11. A process for preparing a compound represented by the

formula (I):

HZN

/__

— CO\JH

cooa2

(cuz)nR3

... ()
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J=7.8Hz), 7.55 ﬁg;ghemsgeegﬁ fedd, d, J=8.3Hz), 8.07 (2H, d, J=8.3Hz).

Exanpr@ 11 Synth [ 1- [(2 4-di am no-6-pteridinyl nmethyl)-

i ndol«i n-5-car bon M»lﬂﬂﬂlﬂ“ket hoxycar bonyl benzoydl )__-orni thi ne*methyl .,
ester I n dimethyl" m ) were suspended ¢he com:-pound :( 140° ng)
of Reference exanple 19 and 6-brononethyl - 2, 4- di ami ﬁopterldrne A '
hydr obrom de (105 ng) and the suspen-- sion was stirred at 50 to 55[err]C
for 4 hours. AfwBereasl R'; P, (RS @ne mi heyeethas Sangeneaaiags(asni )

contai ning trieyb¥kaEEN8HERL, M), and the m xture was stirred and then
extracted with chioroform The chloroform|ayer was dried over sodium

sul fate anyPiGR SOPRERPCTECICHAR P FRINOUWEH FeRFesensad &Y the resi due

obt ai ned wasrgubae¢tpd7to

Coor?

,]\ h ceee (D)= 7

2 N

wherein R? and n have the meanings as defined above
and A; represants a protective group,

with a compound represented by the formula (I)-8:

0 . eees (1) - 8

to obtain a compound represented by the formula (I)}-S:

0
COOR2 T
M cee (D) = 9

A2NI~2 N (cgz)nN\/@

wherein R2, n and A? have the meanings as defined
above, '
and after deprotecting said compound, reacting it with a
compound represented by the  formula (I)-1:

— gl

AIN—%—\"COOH .. (1) -1
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<23

si 1 chgel

Q3AJ|

=8.3Ft),
J=8. 382),
N err]-[1-

ol | - 5,52 hony o Mefkstiehe! APRAGaksy ngthah

of Exanple 11 was di
aqueous s@&

chr omat ogr aphy by US'IH'@h@etﬁhﬁﬁQ) gnt of chloroform: methanol

LD ;.1 as an eluent to obtain und (180 ng). [err] H NMR
coaferr], [err]): 1.6-2.1 (4H, L;mu”luﬂ ,lﬁ t, 3=8:8Hz).""3.4:°3. 7°C4H,"c, -
-~ 3.79 (3H, s), 3.94 (3H, s),

[ (2, 62pCe dhﬁvg)ﬁaghyg?nlnqs as defined above.

ssql ved 1 n et’h
5t5%n a compound repgesented by the formula

10:

cooa2

’/
A N—-/ CONH (CHZ)N .. (1) - 10

wherein R!, R?, n and A! have the same meanings as
defined above,

reacting it with a compound represented by the formula (I)-
4:

HZN N N
. eass (I) - 4

NHZ

wherein X has the same meaning as defined above,
and subjecting the resulting compound to a ring opening
reaction.

1
COORZ COOR

CHZN conu’ (CH,) nNHCO

<. (1Y)

.83:((1H, ) 2°"6.B2 [1H, d,'": .,

6.79 (1H, d J=6.8Hz), 7.17 (1H, m, 7.5 (2H,""M ;" 7.92 (ZH, d/

8.094&31 =8. 3Hz 8.81 (1H, s). Exanple 12 Synthesis of
Zefmh®

12 WO (150 o)
, and IN-"sodi um h¥d)rQX| de
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-36--~ (0.8 M) was further added to the solution and the mi xture was
stirred at 35 C for 4.5 hours. After the m.xture was stirred at 25[err]C
for 20 hours, water (1 m) was added to the reaction m xture and the
reaciion mixture was evaporat- ed to dryness under reduced pressure. During
this proce- dure, outer tenperature was so controlled not to exceeding 30
[err]C. Yellow sh solid naterial obtained was dissolved in water (5 m),

and the sohg%gggcwaéFaghgssfgcﬁ 3.7 with 1IN-hydrochloric acid and

allowed to in"a refrigerator tor 2 hours. Deposited precipitates were
collected by filtration to obtain the title conpound (109 ng).

Disclosed is a compound represented by the formula:

1

HyN R .
2
COOR
gl
N C R3
I 5 _CHZN — NCH( Hz)n
N,

i
0

wherein Rl: CHp, CHpCHp, CH0, CHpS, CH2SO; R2:
hydrogen atom, a lower alkyl group having 1 to 4
carbon atoms or a benzyl group; n: an integer of 1 to
4; R3: COOR4, NHCORS, CONRSR7, PO3Hz, SOs3H.
The compound shows potent antirheumatic function, psoriasis
curing function and carcinostatic function and has low
toxicity whereby it is available as a medicine.

This Sheet Has Been Replaced

THIS SHEET HAS BEEN
REPLACED

...82_



NVR (CDCI[err], [err]): 1.5-2.0 (4H, m, 3.00 (2H, t, J=8.8Hz), 3.30
, 3.58 (2H, t, J=8.8Hz), 4.36°(1H m, 4.54 (2H, s), 6.68 (1H d,

), 7 62 (2H, m, 7.91 (2H, d, J=8.3Hz), 7.99 (2H, d, J=8.3Hz), 8.10

, d, J=7.8Hz), 8.61 (1H, m, 8.71 (1H, s). np; 215-220 C (deconposed)

Ref erence exanple 20 Synthesis of a-benzyl N-t-butoxvcarbonyl-y-anilido-L-

alutamate To a tetrahydrofuran (8 m) solution of [err]-benzyl N-t-

but oxycar bonyl -L-glutamate - (2.2 g) and triethylamne (0.92 m) was added a

tetrahydrofuran (2 m) solution of isobutyl chlorocarbonate (0.8 ml) at -20
C under nitrogen atnos-
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phere and the mixture was stirred for 30 minutes. Then, aniline (0.5 n)
was added to the m xture, and the m xture was stirred for one hour. The

m xture was returned slowy to roomtenpérature and stirred for further 20
hours. The sol vent was renoved under reduced pressure and the residue
obt ai ned was di ssolved in chloroform The chloroformlayer was washed wth
a saturated sodi um hydrogen carbonate aque- ous solution, dried over sodi um
sul fate and then condensed under reduced pressure. The residue obtained was
appl i ed -37 - to silica gel chromatography by using chloroform:

methanol = 99 : 1 as an eluent to obtain the title conmpound (1.7 g).
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[erJIH-NNR (e f[err], [err]): 1.44 (9H, s), 1.79-1.97 (1H, mn, 2.27- 2.40
(2H, m, 4.32-4.44 (1H, m, 5.16 (2H, s), 5.22-5.38 (1H, m, 7.08 (1H t,-
J=7.3Hz), 7.26-7.33 (7H, m, 7.55 (2H, d, J=7.8Hz), 8.42 (1H, s). Reference
exanple 21 Synthesis of [err]-benzyl [err]-anilido-L-glutamate The conpound
(1.7 g) of Reference exanple 20 was dis- solved in trifluoroacetic acid (8
m ) under ice cooling and the m xture was stirred for 30 m nutes. The

sol vent was renoved under reduced pressure and the residue was dissolv- ed
in chloroform The chloroformlayer was washed with a saturated sodi um

hydr ogen car bonate aqueous sol ution and then dried over sodiumsulfate. The

sol vent was renoved under reduced pressure to obtain the title conpound
(1.3 '
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[ersf]H-NWR (CDCl [err], [err]): 1.86-2.00 (1H, m, 2.17-2.38 (1H m,
2.42-2.53 (2H, m, 3.53-3.60 (1H, m, 5.15 (2H, s), 7.07 (1H t, J=7.3Hz),
7.29-7.35 (7H, m, 7.48 (2H, d, J=7.8Hz), 8.27 (1H, bs). Reference exanple
22 Synthesis of [err]-benzvl N-(1-carbobenzoxyindolin-5- carbonyl)
-y-anilido-L-glutamate Thionyl chloride (2 mM) was added to 1-carbobenzoxy-
i ndol i n-5-carboxylic acid (419 ng) and the m xture was stirred at room
tenperature for 2 hours. Then, the m xture was evaporated to dryness under
reduced pressure. Solid product obtained was dissolved in dichloronethane
(2 mM) and to the solution was added di chl oromethane (2 m) sol ution

contai ning the conpound (400 ng) of Reference

Fig. 4
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example 21 and triethylamne (0.21 m) under ice cooling and nitrogen

at nosphere, and the m xture was stirred over- night. The reaction m xture
was washed successively with - 38 - 1IN-hydrochloric acid, a saturated
sodi um hydrogen car bonat e aqueous solution and water, dried over sodium
sul fate, and then the solvent was renoved under reduced pressure. The
resi due obtai ned was subjected to silica gel chromatography using, as

el uents, dichl oronethane and then chloroformto obtain the title conpound
(317 mg). [err]H-NWMR (CDCl [err], 8): 2.10-2.20 (1H m , 2.29-2.51 (3H, m,
3.05 (2H, t, J=8.8Hz), 4.06 (2H, t, J=

F/g;5
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8.8Hz), 4.76-4.88 (1H, m, 5.18 (2H, s), 5.28 (2H, bs), 7.05 (1H, t,
J=7.3Hz), 7.18 (1H, d, J=7.8Hz), 7.23-7.30 (2H, m, 7.33 (5H, s), 7.39 (5H,
s), 7.43- 7.66 (4H, m, 7.80-7.84 (4H, m, 8.57 (1H, bs). Reference exanple
23 Synthesis of N (1-carbobenzoxyindolin-5-carbonyl)-y- anilido-L-glutamc
acid The conpound (580 ng) of Reference exanple 22 was dissolved in a m xed
solvent (30 m) of chloroformnethanol =1 : 2, and 1N sodi um hydroxi de
aqueous solution (0.98 mM) was added thereto and the m xture was stirred at
roomtenperature overnight. Wiile maintaining the water bath tenperature to
30[err]C or |ower, the solvent was renoved
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under reduced pressure. The residue obtained was di ssolved in water and
after the solution was made acidic with IN- hydrochloric acid, the mxture
was extracted by using chloroform After the chloroformlayer was dried
over sodiumsulfate, the solvent was renoved under reduced pressure to
obtain the title conpound (413 ng). [err]H-NVMR (CDCl [err], [err]):
2.17-2.29 (2H, m, 2.52-2.56 (2H, m, 2.79 (2H t, J=7.8Hz), 3.81 (2H t,
J=7.8Hz), 4.51-4.61 (1H, m, 5.17 (2H, s), 6.94 (1H t, J=7.3Hz), 7.13
(2H, t, J=7.8Hz), 7.34 (5H, s), 7.43-7.65 (5H, m, 8.03 (1H, bs), 9.02 (1H,
S). Reference exanple 24 '
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-39.- Synthesis of [err]-nethyl N (1-carbobenzoxyindolin-5- carbonyl)
-y-anilido-L-glutamate The conpound (470 ng) of Reference exanple 23 was
di ssolved in dried nethanol (20 m), and trinmethylsilyl- diazonethane (2
m) was added to the solution and the m xture was stirred for 10 hours.
Trimet hyl silyl di azo- nmethane (3 m) was further added to the m xture and
the m xture was stirred for 20 hours. After renoving the sol vent under
reduced pressure, the residue obtained was subjected to silica gel
chromat ography by using, as eluents, chloroformand then chloroform:

met hanol = 199 1 to obtain the title conpound (252 ng). [err] H NWR
(CbCferr], [err]): 2.06-2.21 (1H m, 2.31-2.56 (3H, m,
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3.QB“(2H, t, J=8.8Hz), 3.77 (3H, s), 4.08 (2H, t, J=8.8Hz), 4.77-4.87 (1H,
m, 5.28 (2H, s), 7.07 (1H, t, J=7.3Hz), 7.15 (1H, d, J=7.8Hz), 7.28 (2H
t, J=7.8Hz), 7.37-7.43 (5H, m, 7.58 (2H, d, J=7.8Hz), 7.62-7.68 (2H, m,
7.86 (1H, bs), 8.67 (1H, bs). Reference exanple 25 Synthesis of
[err]-methyl N-(indolin-5-carbonyl)-y- anilido-L-alutamate After adding 10
% pal | adi um carbon (50 ng) to a nethanol solution (10 m) of the conpound
(250 ngy) of Ref- erence exanple 24, the m xture was stirred under a

hydr ogen at nosphere at roomtenperature for 15 hours. Palladi um carbon was
renmoved by filtration using Celite, and the
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sol vent was renoved under reduced pressure. The residue obtai ned was LT e
s-ubj ected to silica gel chromatography using, as eluents, chloroform:

met hanol = 99 : 1 and then chloroform: nethanol = 19 : T to obtain tne
title conpound (172 ng). [err]HHNMR (CDCl [err], 8): 1. 99 ZI'lﬂs:"oheiHhsB@n,R laced

2.36-2.55 (3H, nm), 3.03 (2H, t, J=8.8Hz), 3.64 (2H t,
s), 4.08 (1H, bs), 4 .79-4.88 (1H, m), 6.55 (1H, d, J—
d, J=7.3Hz), 7.08 (1H, t, J=7.3Hz), 7.30 (2H, t, J=7.8Hz),

M, 9.01 (1H bs). F/g. 10
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Tl o]
, Exanpl e 13 Synthesis of [err]-methyl N-[1-[(2, 4-di am no-6-pteridin-
¢ yl)methyl]-indolin-5-carbenytt—-y-anilido-L-glutamate |In di nethyl acetan de
“ «(5 m) were suspended. the ‘€o ound (169 ng) of Referenc
6- br onoret hy| - Tois Abegf “ﬁFﬂk?gine hydr obr oni de i sopr opa Jﬂﬁiﬂgﬁgfﬁ?é%gg&
ng), and the su fﬁ...}..mJQHiFFEd at7ﬁoon1tenperature f 24 hours. The
reaction m xt ur ¢ ik PPl Bdikio silica gel chromatography| by @3 MAR 897
el uents, ethyl acetate and then chloroform nethanol =1 1 to obtain
the title compound (82 ng). [err]H-NVR (CDCl [err], [err])t 2.0I-Z.09 (T
m, 2.39-2.48 (3. sp), 3.04 (2H, t, J=8.8Hz), 3.58 (2H, ti_J=_8.8Hz), 3.78
(3H, s), 4.5 c —~—s), 4.79-4.89 (1H, m), 6.48 (1H, d, J=
1. A compound represented by the formula: -

Uﬁ

coor2
R R3
\ _6ucn(cu2)n

e (L)

wherein Rl represents one selected from the group
consisting of CHz, CH2CHz, CH0, CHzS and CH250; R2
répresents a hydrogen atam, a lower alkyl group having 1
to 4 carbon atoms or a benzyl group; n represents an
integer of 1 to 4; R? represents a group represented
by the formula: COOR? (where R4 represents a hydrogen
atom or a lower alkyl group having 1 to 4 carbon
atoms), NHCORS (where RS represents a phenyl group
which may be substituted), CONRSR? (where Ré repre-
sents a hydrogen atom or a lower alkyl group having.1 to
4 carbon atoms; R’ represents a lower alkyl group
having 1 to 4 carbon atoms, a phenyl group or a
carboxylalkyl group each of which may be substituted
or a lower alkylsulfonyl group), PO3Hz or SO3H.
2. The compound according to Claim 1, wherein R3 is COOR?
(RY has the same meaning as defined in Claim 1), POsH; or
SO3H.
3. The compound_éccording to Claim 1, wherein R3 is NHCORS
(R has the same meaning as defined in Claim 1).
4. The compound according to Claim 1, wherein R3 is
CONRSR? (R® and R? have the same meanings as defined in
Claim 1).

5. A pharmaceutical comoosition comprising a compound as defined

in any one of Claims 1 to 4. _

6. An antirheumatic agent containing the compound according to any
one of Claims 1 to 4 as an effective ingredient.

7. A psoriasis curing agent containing the compound according to

any one of Claims 1 to 4 as an effective ingredient.
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7.8Hz), 6.87 (1H_d—3=7-8FZ), 7.08 (1H t, J=7.8Hz), 7.26{7REPLACEMENT)SHEET
7.59- 7.64 (4H, m, %sﬁgetﬁﬂslﬂee eP‘a anpl e 14 Synt hesis of .
03 M%l? 1997

N—[l[(24diam’no ‘?é? h.yI]-
i ndol i n-5-carbonvl ] - M@

tam c acid The conpound] (82
Exanpl e 13 was di sso a m xed sol v&ht (15 m) of ethfin

1, and 1N sodi um hydr oxi de aqueous solution (0.15 nml) was further added

to the solution and the m xture was stirred at roomtenperature for 60

hours. Wige n@&@éﬂ&&é@fct&g&ﬁeacoﬁaahﬂﬁ t BReVWabRboAdh atdbeaihg or

| ower, the Solvent was renoved Under reduced ressgﬂe The resi due obtai ned
wastdi ssol becany ene ofirGlaitmaqlebfsd sdai amh RERGEEVE IPEESEEE ! uti on and
the solution was adjusted to pH=3.7 with 1N

9. A process for preparing a compound represented by the
formula (I):

H el
2 —R
l\x//\.*,/ coor?

’l\ \ \— ; . ... (D
V e —¢  \—com” (cH,)ar3
N _\=

wherein R!, R2, R3 and n have the meanings as defined
above,
which cbmprises reacting a compound represented by the
formula (I)-1: |

aly \\— COOH (1) - 1

wherein R! has the meaning as defined above and al
represents a protective group,
with a compound represented by the formula (I)-2:

c‘oon2

sz/\ (CH,)aR> eee (D22

wherein R2, R3 and n have the meanings as defined

above,
.according to a conventional synthetic method for preparing an acid amide
to obtain a compound represented by the formula (I)-3:

T sl
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b e e




hydrochlorlc ac‘d“D€56§TF€H—6range precipitates were 4i——Tulten
(wenIE Jtﬁrﬁ?

by filtration to.ahi&8heat HasBee e¢onpound (61 ng). 1HN
[err]): 1.99-2.23 ( ‘ ;51 (2H, m, 2.98 (2H, -7 8Hz) ,
(2H, t, J= 8.3Hz), 'm, 4.56 (2H, s), 6.70 i, ﬂgﬂg@}—lz :
6.90 (2H, bs), 7.00 BFE) 7.2% (2H, t, J=7.8 {% g% .66 (4H
m, 7.72- 7.85 (1H, : 7. 89 7 97 (1H, m, 8.20 (1H, d, .B:E), 8—751H,
s), 9.93
_.Rl
coor?
aln— \, cont /N (CHy)aR® ... (1) - 3

wherein R}, R2, R3, n and Al have the meanings as

defined above,
deprotecting said compound and reacting it with a compound

represented by the formula (I)-4:
N
HZN\Fj;/N}(/4&§§
l
N ! '
N
Nily

wherein X represents a halogen atom.
10. A process for preparing a compound represented by the

CH,X e (1) - 4

formula (I):

i { i
s I l. ; 7 P
N \N//l “CHN —{/ \)—CONH / l\(CHZ)nR3

cee. (I)

wherein R!, R2, R3 and n have the meanings as defined

~above,
which comprises reacting a compound represented by the

formula (I)-4:

HyN
N

NHZ

wherein X has the meaning as defined above,

wwm -




A i

(1H, s).
N-t - but oxycar bonyl - y {25

N, N - car bonyl di i nmi daz ‘
(5 mM) of [err]- benzyﬂgﬂ
and nitrogen atnos- p |

tl—ﬂ_s B Réphk

Ref er ence—exampte—26—Synttesi s of [err]'benzvl
cqonyl ani | i do) - L-gl ut amat €

’ 'gl s added to a tetrahydrofU
‘g? JMar bonyl - L- gl ut amat e under
i

Xtu78 was stirred for

on

REPLACEMENT SHEET
rdn sol ution

ceD SMARNGI7
e thour. Then,

0- am nobenzoate (

0.

9 M) was

a tetrahydrofuran solution (2 m) of nethyl

added t her et o,

and the m xture was stirred for

5 hours.

Af ter

gradually

returning thewi€Apar abiipouh@ rEPresSRHEd B¢ rthe terizd WB V&s stirred for

The sol vent was renpved under
chr omat ogr a-

a further 48 hours.
resi due obtai ned was applied to silica gel
chloroformas an eluent to ob;aln the title

l' \

-/Q— COOR'

reduced pressure,

and the

phy usi ng

. (I -5

wherein R! has the meaning as defined above and R'

represents hydrogen atom or a lower alkyl group,

to obtain a compound represented by the formula (I)-6:

HoN

COOR'

() -6

wherein Rl and R' have the meanings as defined above,
and when R' is a substituent other than a hydrogen atam, hydrolyz- -
ing said compound and then reacting it with a compound

represented by the formula (I)-2:

coor?

azu) N\ (CH,)nR3

wherein R2, R3 and n have the meanings as detinea

above.

11.
formula (I):

A process for preparing a compound represented by the

H,N ol
N 15\ \ R cooa2
P es
\\//// CH,N‘—ﬂ/. §?——-couu (cu yar3
NHZ B \t::j
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e_

éorrpound-@%?—?,—nﬁga——fefﬁ—%NNR (CDCl-[err], [err]): 1.41 (9H, S)RJEPE&@@W A7l 8LEFT

11. 06 (lH
y-(2- nethoxycarbonylanilldo) L- glutamate -42 -

32en®bblaced) » 2. 48-2.57 (2H, m), 3.92 (3H s)}
19-5.27 (1H, m), 7.08 (1H, t, J= 7.8Hz), 734‘;
Hﬁ E ), 8.02 (1H d, J=7.8Hz), 8.68 (1H|d| 0=FMAR997

exarrpl e 27 Synt&0e5| s of a-benzyl

wherein R}, R2, R3 and n have the same meanings as
defined above,
which comprises reacting a compound represented by the
formula (I)-7:

Coor2

J\ A veee (I) =7

2
A°NH (CHZ)nN_HZ

wherein R2 and n have the meanings as defined above
and A; represants a protective group,

with a compound represented by the formula (I)-8:

0 . e.-. (I) - 8

to obtain a compound represented by the formula (I)-9:

0
coor? I
. (I) -9

AZNX-H N (cnz)nu\/@ | .

il
0

wherein R2, n and A2 have the meanings as defined
above, ‘
and after deprotecting said compound, reacting it with a
compound represented by the formula (I)-1:

— rl

AINA COOH (D) -1
LTI
REPLACED




The conpound (632 ng) of Reference exanple 26 was dis- s
trifluoroacetic acid (4.5 ni\ under ice cooling and the i&ﬂ#éﬁhwﬁy ?F?ﬁ

for 90 mnutes. Th t*was renpved under reduced prdssjure, and the
resi due was di ssol The chl orof orm | ayer s\ MARAIO8Y t H
saturated aqueous s f
sul fate, and the sol | .ed:under reduced pressure—The TESIdue
obt ai ned was subjected to silica gel chromatography by usling, as eluents,

o -

carbonBie sol uti on and ldrfi ed over sodi ym

Q)

chloro- formand then chloroform: nethanol = 97 : 3 to obtain the title
conpound (413 ny). [err]HNWR (CDCl [err], 8): 1.91-2.02 (1H, m, 2.20-2.30

g?g% ?iH,Zt?5J286§ﬂé%féﬁﬁ?£g»%gﬁf?g)ﬁ%vélgh ”%eaﬁlgg s( 35 d8¥inedldbd &t ).

according to a conventionally synthetic method for preparing an acid
amide to obtain a compound represented by the formula (I)-
10:

COOR?

’/ A
a N—/ CONH (cnz)n .. (1) - 10

wherein R, R2, n and Al have the same meanings as
defined above, -

reacting it with a compound represented by the formula (I)-
4:

HZN N N
' veee (I) - &

NHZ

wherein X has the same meaning as defined above,
and subjecting the resulting compound to a ring opening
reaction.

N N N
H,N
2 ]
COOR2 Soor
N
CHZN CONH (CHz)nNHCO
NH,

)
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8.8Hz), 8.02 (1H, d, J=8.3Hz), 8.69 (1H, d, J=8.8Hz), 11.0 B N——
Ref erence exanple 28 Synthesis of 1-[(2, 4-diam no-6-pteridj rﬁ}:—ibrﬁ%@‘ﬁwr} SHEET

i'ndol i n-5-carboxylic acid In dinmetylacetanide (2 m) were [suspended

1- car bo- benzoxyi ndolin-5-carboxylic acid (87 ng) and 6- brionongtFMAR 1997
2, 4-di ami nopt eri di ne hydrobronide 1/2 t s$Hropanol adduct ([136 ng), and the
suspension was stirred at 55 C for 4 hours. To the reactijn
added water (23VOVBL METHOFRERARE, DERTYATEVE wed to stand iln a refri ger at or

over- night. Precipitated solid was collected by filtration, dissolved in a
smal | amount of 1N-sodi um hydroxi de aqueous sol ution and the solution was .
adjusted to pH=6.5 with 1IN- hydrochloric acid. Deposited brownish

preci pi t at es ABSTRACT OF THE DISCLOSURE:

Disclosed is a compound represented by the formula:

@ | COORZ |
3
CHZN — NCH(CHz)nR
) NHZ

wherein Rl: CHp, CHCHa, cnzo, cnzs, CH;50; R2:
hydrogen atom, a lower alkyl group having 1 to 4
carbon atoms or a benzyl group; n: an integer of 1 to
4; R3: COOR%, NHCORS, CONRSR’7, POs3Hz, SOs3H.
The compound shows potent antirheumatic function, psoriasis
curing function and carcinostatic function and has low
toxicity whereby it is available as a medicine.

FIGURE 1

_—
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collected by filtration to obtain the title conpound (56 m
(DMsO-d[err], [err]): 3.01 (2H, t, J=8.8Hz), 3.64 (1H, t,
(2H, s), 6.68 (1H, d, J= 8.3Hz), 7.16 (2H, bs), 7.58 (1H,
(1H, d, J=8.3Hz), 8.09 (1H, bs), 8.25 (1H, bs), 8.77 (1H,
Synthesis of [err]-benzyl N[1-[(2,4-diam no-6-pteridin-
vl ) met hyl ] -i ndol i n-5-car bonyl ] -y-(2- met-haxycar bonyl - anili

) err ] H-NVR——
] ):RIB’L&BEV*E'\M S@I{EET

(M) |
CONCENTRATION OF TESTED drug
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To a di nmet hyl f ormam de suspension (5 m) of the com pourd IfCE! MNTOSHEET
Ref erence Exanple 28 and 1-hydroxybenzo- triazole (108 )

di net hyl f ormam de solution (1.5 m) of dicycl ohexyl carbodiilm de (123 )
under ice cooling and nitrogen atnosphere, and the nixturle \wa@ ESMAR-WEEd
for 30 mnutes. Then, a dinethylformam de solution (1.5 )| of the conpoynd
of Reference exanple 27 was added to the Zixture, the m xtufe Was gradual |y
returned to roomtenperature and stirred for 24 hours. The_reaction mxture
was subjected to silica gel chromatography by using, as eluents, ethyl
acetate and then chloroform: nmethanol = 19 1 to obtain the title conpound,
(29 ng). [err]H-NVMR (CDCl [err], [err]): 2.32-2.46 (2H, m, 2.46-2.70 (2H,
m, 2.96 (2H, t, J=8.8Hz), 3.49 (2H, t, J= 8.3Hz), 3.89 (3H, s), 4.46 (2H,

? | Fig. 2
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"—a COMPOUND 2
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A bl

4834 90 (1H, n), 5.20 (2H, s), 6.40 (1H d, J=8.3Hz), 7.05 (1H t,
J=8.3Hz), 7.14 (1H, d, J=7.8Hz), 7.34 (5H, s), 7.41-7.59 (3H .M, 7.96 Q;H

d, J=8.3Hz), 8.64 (1H, d, J=8.3Hz), 8.77 (1H, s) Exanple 16|(S bEnefSHEET
N-[1-r (2, 4-dianino-6-oteridinvl]nethyl]- HEPDRENENPTSHEE
I ndol i n-5-car bonvl ] -y-(2-nmet hoxycarbonyl ani | i do)-L-glutam c}ag¢id The

conpound (28 ng) of Exanple 15 was susperdled i n nmet hano
1N- sodi um hydr oxi de aqueous solution (0.41 m) was added to
and the m xture was stirred at 10[err]C for 5 hours.
tem perature of water bath to 30 C or

(2.
Whil e 1

th

5|0 3 MAR 1997

e suspensi on

t he sol vent wg

Q

rei ntai ning the

| owner,

e CONTROL 1
o----0 COMPOUND 3
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- 44 - renoved under reduced pressure. The residue obtai

was _di ssol ved

|n a saturated agqueous sodi um hydrogen carbonate sol ution REPLADEVEG SHEEPN

was adj usted to pH=3.7 with 1IN hydrochloric acid. Deposife

P~ W W=

precipitates were collected by filtration to obtain the tjt
ng). [err]HHNVR (DVMBO-d[err], [err]): 1.95-2.25 (2H m, R.B
2.98 (2H, t, J=8.3Hz), 3.59 (2H, t, J= 8.8Hz), 4.38-4.50

0035 AR Bl

m. 4.57 (3H,

s), 6.69 (1H, d, J=8.3Hz), 7.12 (1H, t, J=7.8Hz), 7.24-7.35

(2H, m, 7.51-

Flg. 4

—o— CONTROL
—aA— COMPOUND 1
—u— COMPOUND 3

(%)
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x 80} \\\
- i m
—
= 60
o !
@
S 40t
_ I
d 20 -§2\
o - =R
0

107 107 10-° 107 10°°

(M)

CONCENTRATION OF TESTED DRUG
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7.64 (3H m, 7.96 (1H d, J= 7.8Hz), 8.04-8.39 (4H m,_8.47 (1H dr—d=—
7.8Hz), 8.78 (1H, s), 11.25 (2H, s). Reference exanple 9R§?LWCEMEN'$ SHEET
[ferr]-methyl y-benzyl N-t-butoxycarbonyl-L- glutamate |
di nret hyl formam de (75 m) solution of y-benzyl N

t - but oxycar bonyl - L- gl ut amat e was suspended sodi um hydr oder c@ﬁb‘ﬁﬁat‘gc‘qz. 5
g), and then a dinmethyl formam de (75 m9 ot ution of netlhyl iodide (1032
g) was added to the suspension and the m xture was stirrled at room
tenperature for 24 hours. After the reaction m xture was—copdersea—tmder
reduced pressure, water (70 m) was added to the residue and the m xture
was extracted with ethyl acetate n-hexane = 1 : 1 solution. The organic
| ayer was washed

Fig. 5
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CONCENTRATION OF TESTED DRUG

This Sheet Has Been Replaced

AT




with water and dried over sodiumsulfate, and the solvent was renoved under

reduced pressure. The residue obtai ned was subjected to gi 9

chromat ography by using ethyl acetate : n-hexane = 1 : 2 F@ﬁc‘eﬁ@g lSHF%T
rr]): 1.43 (jH,

obtain the title conmpound (5.2 g) [err]H-NVR (CDO [err],
s), 1.92-2.01 (1H, m, 2.11- 2.37 (1H, n), 2.42-2.51 (2H ‘) 0D 3MAR 10OR, |s)
4.23-4.40 (1H, m, 5.12 (2H, s), 7.35 (5H =) Reference expnple 30 - 45-
Synthesis of [err]-nmethyl N-t-butoxycarbonyl-L-glutemate )

—
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After adding 10 % pal |l adium carbon (1.1 g) to a nethanol
of the conpound (5.2 g) of Refer- ence exanple 29,

solution (30 m)

the m xture was stirred

under hydrogen at nosphere at roomtenperature for 13 ho
carbon was renoved by filtration using Celite and the s I_EHEAQﬁM§NFdHﬂE§d
under reduced pressure. The residue obtained was di ssolved Iin a satufrartgd
aqueous sodi um hydrogen carbonate sol uttoch and t he sol uti (r@qu q@gd M |
chloroform After separating the aqueous |ayer, the aqueoys |ayer was
adjusted to pH=4 with 5 %citric acid and then extracte chto+efesm
The chloroform | ayer was dried over sodium sulfate and {he sol vent was
renoved under reduced pressure to obtain the title conmpound (3.9 0)-
[err]HHNVMR (CDCl [err], [err]): 1.44 (9H, s), 1.89-2.04 (1H, m, 2.09- 2.27
(1H, m, 3.75 (3H, s), 4.34 (1H,
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m, 5.17-5.21 (1H, nm, 9.38 (1H bs). Reference exanpl e 31_Synthesis—of
a-met hyl N-t-but oxycar bonyl -y- (3-et hoxy- carbonyl ani | i do)} LRgpLaCEMENTE SHEER
di chl or onet hane suspension (10 m) of the com pound (1.6}g
exanpl e 30 and 1-hydroxybenzo- tri-azole (0.8 g) was addedja dicghgggmﬂhha
solution (5 m) of dicycl ohexylcarbodiimde (1.5 g) under{i e &80l g and
nitrogen atnosphere, and the m xture was &t+rred for 30 min ; -
et hyl mam nobenzoate (1.5 g) was added thereto, the nixt%re was gradual ly
returned to roomtem perature and stirred for 20 hours. He—soetvent—was
renoved under reduced pressure and to the residue obtai ned was added et hyl .
acetate, and white insolubles were filtered off. The filtrate was condensed
under reduced pressure and
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L]

t he residue obtai ned was subjected to silica gell chromat o- graphy by using,

as eluents, chloroformand then chloroform: nethanol

the title conpound (2.5 g). [err]H-NVR (CDCl [err], [err]):| IREPRACEMENT SHE
J=7.1Hz), 1.47 (9H, s), 1.82-2.04'(1H, m), 2.20-2.39 (1H,

REPLACEMENT SHEET 2 .45-2 .51 (2H, n), 3 .74 (3H, s)
4.37 (2H, q, J=7.1Hz), 5.37 (1H, bd, J=%7.8Hz), 7.40

7.78 (1H, d, J=7.8Hz) , 7.96 (1H, d, J=9.3Hz) , 8.13 (
bs) '

Flg. 9

= 99~~31—-t0 Qobtain

ET

m
R ICEL S
1H, |s)l+8-83 (1H

200,

E

e —_— —
N

S 100}

o =
= T

O -

(28]
=

0
CONTROL MTX0.25mg/Kg MTX0.5mg kg COMPOUND 3 COMPOUND 3
(0.25mg/kg) (0.5mg/Kg)
1000
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e
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(a el
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CONTROL MTx0.25mg/Kg MTX0.5mg/kg COMPOUND 3 COMPOUND 3
: (0.25mg/kg) (0.5mg/kg)

* *: RISK RATE . P <0.01
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Ref erence exanple 32 Synt hesis of [err]-methyl
Y- (3- et hoxvcarbonyl anilido)-L- clutamate The conpound (2.

g—0of Reference

exanple 31 was dis- solved in trifluoroacetic acid (15 m)

cooling and the solution was stirred for one hour. The soljv
under redme resi due was dissolv- ed inf{chlo g{@ g1 ;’9e
chl or of or m | mijeSheeniss BassRepldcedi t h a satulfit ed aqueous sodijum @ 6 ni?
car bonat e sol over sodiumsulfate, and the|sdlvent was |
renmoved underm o) =ure. The residue obtai ned was qubjected to

y using chloroform nethanol =191 -as—af——

silica gel ch ography

MGEACHME\IT  SHEET

NaVa

IIL wars—-eov

eluent to obtain the title corrpoun?;(-yg brr]H-NI\/R (Chlferr],

[err]): 1.39 (3H t, J=7.1Hz) ,
2.15-2.32 (1H, m,

82-1.99 (1H m,
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e . 7o 6]
2.52-2.62 (2H, n), 3.54-3.60 (1H, ), 3.74 (3H, s), 4.37 (2H, q, J=7.1Hz),
7.39 (1M t, J=7.8Hz), 7.77 (1H d, J=7.3Hz), 7.94 (1H, dp—d?8Hz) 7 0Q

(1H, s) , 8. 63 {1H, bs). Reference exanple 33 Synthe5|s 0, REPEREHM[NT SHEET
N- ( 1- car bobenzoxyi ndol i n-5- carbonyl) -y-

( 3- et hoxycar bonyl ani | i do) - L-al utamate Thi onyl chloride ( ) S t
1- car bobenzoxy- indolin-5-carboxylic adid (612 ng), and tje nqgfuu@?%g@
stirred at roomtenperature for 2 hours. Then, the m xturle

to dryness under reduced pressure. Solid material obtaingd was dissolved in
dlCh|OrOﬁQﬂﬂgﬂ_ﬂ&&ﬂﬂﬂ;ﬁﬂ}iﬂ!@gﬁﬂ_ﬁﬁﬂ_ﬂtIOn was added a di

solutlon (4 M) containing.t d.(22 725 Ref erence exanpl e

1. Field of the igvention

This invention relates to a methotrexate derivative,
more specifically to a novel methotrexate derivative
available as an antirheumatic agent, psoriasis curing agent
and carcinostatic agent.
2. Prior art

Methotrexate has been known as a curing agent of
leukemia, and Gubner et al. reported its effectiveness for
rheumatoid arthritis (RA) or psoriasis in 1951 and it has
been used until then as a curing agent of RA in Europe and
the United States. Relatively recently, detailed
investigations about method of use and dose have been
carried out, and it has been clarified that methotrexate
therapy in a low dose develops excellent effectivity with a
relatively limited side effects. However, side effects
such as hepatopathy or fibroid lung caused by the
administration of methotrexate cannot be ignored so that a
drug having fewer side effects and increased effectiveness
has eérnestly been desired.

As methotrexate derivatives to which an alkyl group
other than methyl group is introduced at N!0, there have
been known for example, the following formula:

HN N
2\(/‘
N Ec — CooH
7 i
N CH,N —(67__Q§}—-CNHCHCH CH, COOH

2

(J. Med. Chem., 22, p. 862 (1979)) or the formula:

N
azu,\F;> _
Pr - COOH
N P I 1
N CH,N CNHCHCH, CH, COOM
N\ !

0



REPLACEMENT SHEET - 47- 32 and.triethylamne (0.36 m) under ice cooling
and nitro- gen atnosphere, and the m xture was stirred overnight. The

reaction m xture was successively washed with 2N-hydro- chl ggp b
sat urat ed aqueous sodi um hydrogen car bonate sol uti on and Wat EA@E&#%H}%@&ET

over sodiumsulfate, and then the sol vent was renoved undgr rﬁfgced
pressure. The resi- due obtained was agplied to silica g¢l |c ndﬂ@bﬁﬁﬂh;
by using, as eluents, chloroformand then chloroform: nefhdanel-=.99 : 1 fo

obtain the title conmpound (870 ng). [err]HNVR (CDCl [err]{ [err]): 1.37
(3H, t, J=7.1Hz), 2.08-2.22 (1H

(J. Med. Chem. 25, p. 877 (1982)), and the like, however,

they did not necessarily show sufficient activity.

The present invention is to provide a novel methotrexate
derivative represented by the following formula (I):

COOR2

Hl 3
CNCH(CHz)nR
|
0

. (D

wherein R! represents one selected from the group

consisting of CHy, CHCH,, CH20, CHS and CH3S0; R?

represents hydrogen atom, a lower alkyl group having 1

to 4 carbon atoms or a benzyl group; n represents an

integer of 1 to 4; R3 represents a group represented
by the formula: COOR? (where R% represents hydrogen
atom or a lower alkyl group having 1 to 4 carbon -
atoms), NHCORS (where RS represents a phenyl group
- which may be substituted), CONRSR? (where RS repre-
sents hydrogen atom or a lower alkyl group having 1 to

4 carbon atoms; R? represents a lower alkyl group hav-

ing 1 to 4 carbon atoms, a phenyl group or a

carboxylalkyl group each of which may be substituted

or a lower alkylsulfonyl group), PO3Hz or SOsH,

The compound of the present invention has an excellent
‘antirheumatic function, psoriasis curing function and
carcinostatic function and is also characterised in having
a lower toxicity than that of the conventional
methotrexate.




n'), 2.36-2.57 (3H, n'), 3. 06 (2H, t, J= 88HZ), 3.77 (3H1 ) ez [ AL

J= 8.8Hz),

7.13 (1H, d, J=7.8Hz), 7.30-7.43 (6H, n), 7.60-7.67 (2H | m

J= 7. 8Hz),

exanple 34 Synthesis of [err]-nmethyl N-(indolin-5-carbonyl
et hoxycar bonyl ani | i do) - L-gl ut amat e Af +&r- addi ng 10 % pal|l a

g) to a nethanol solution (11 m) of the conpound (842 ng) of Ref- erence
exanpl e 33,

4.30-4.40 (2H, q, J=7.1Hz), 4.78-4.87 (1H, m FEEPLACEMENT@EET
7.89 (1H, d, J=7.8Hz), 8.12 (1H, bs), 8.96 (1H,

the m xture was stirred under hydrogen atnospheré& at Toom

tenperature for 15 hours. PaIIadlun}

CRIDTTOM 1) AWTN _
Figs. 1 to 3 show amounts (ratio) of 3H-UdR to be
uptake at a respective concentration of drugs to be Tasted.
Fig. 4 shows "rat keratinocyte growth inhibition=Iunc-
ticn" and Fig. 5 shows "human keratinocyte growth inhibi-
tion function", respectively. Absorbances at respective
concentrations of drugs to be tested are shown basad on an

absorbance whan no drug is added as 100 %.

Fig. 6 shows "growth inhibition function of P388 cell"
and Fig. 7 shows "growth inhibition function of colon 26".
Absorbances at respective concentrations of drugs to be
tested are shown basad on an absorbance when no drug is
added as 100 %.

Fig. 8 shown weight changes in rats when methotrexate
or the compound of the present invention is administered,
Fig. 9 shows change in number of white blood cells (WaQ)
and red blood cells (RBC), and Fig. 10 shows changes in
liver function and TG content in liver.

D p =

The compounds of the present invention are each novel
and have not yet been described in any of references and
may be synthesized, for example, as follows:

(Method 2)
aly Q COoOH —_— aly- -coc1
(1) (2)
l—Rl . 2
2 N COOR
COOR Condensation TN

N mmmned

(2) + A —_ A)'lN < )— CONH /\(cuz):
HyN (Chy)nR

(1) (4)



_ —

carbon was renoved by

filtration using Celite, and the solvent was renoved

under reduced pressure. The resi due obtai ned was subj ect 4d o A
chromat ography using, as eluents, chloroformand then chl olr:{%forr?'iMém- gﬁgETl
=99 1 to obtain the title conpound (448 ng). [err] H NVR{( D(:Iber ! ﬁgg n])
:1.36 (3H, t, J=7.1Hz), 2.05-2.25 (1H, nm), 2.25-2.48 (1H,
(2H, m, 2.93 (2H, t, J= 8.8Hz), 3.54-(2H t, J=8.8Hz), §. % (3H S) 8
(1H, bs), 4.34 (2H, t, q, J=7.1Hz), 4.73-4.84 (1H n), 646 (1H d,
J=8.8Hz), 7.16 (1H, d, J=7. 8Hz) 7.32 (1H, t, J=7.8Hz)L—Z.50-
{' coor?
3
Deprotection HN — CONH (CHy)nR
(s
H,N N
2 \\4/\/% . ()
L ‘ 1
N : Q/;;‘\ CH, X
NH,
/jooaz
CONH (CHz)nR3
N
(6) (8)
-EK g N ¥ gt
|

(9



7.53 (2H, m, 7.73 (1H, d, J=7.8Hz), 7.87 (1H, d, J=7.3Hz), 8.19 (1H, s),
9.39 (1H, bs). Exanple 17 Synthesis of [err]-nethyl

N-[1-[(24-di am no-6-pteridin- yl)nethyl]- i ndol i n-5- car b{ -\ .

(3- et hoxycar bonyl ani | ido)- L-glutamate To di net hyl acet a Eﬂ§%k§&§W¢Nﬁé$ﬁfET

suspended the com pound (448 ng) of Reference Exanple 3 %nd b6-Dbrono-271-
T

di am nopt eri di ne hydrobrom de isopropan8l- adduct (587 ngy nG 9 heAn 1999
suspensi on was stirred at roon1tenperg§g?% for 36 hours. e _reaction

m xture was applied {9 silfca gel c@r Q%%baghy by using, as eluents,

et hyl acetate and then chloroform et h "2°9 171 to \abtain the title

conpound (653 ny).

(3)
Condensation HZN\\ N N\\ -gl )
_— . : i l COOR
N /
N ”*“CHZN — :::j§>»— CONH /L\ (CH,)nR3
. NHZ R
@h)
(Method C) When R3 in the formula (I) represents the
formula:

wherein R' represents a hydrogen atom or a lower alkyl
group having 1 to 4 carbon atoms,

qoonz B
2. }\ + \0
A“NH (CHy)nNH, /
|
(10) . b
' (11)
. ) COOK'
. COOR
Condensation /J // ﬂ
— 42887\ (CH,) aNHCO >
' (12)
COOR2 9
\ /N
— Al Neupan’, L

ngfittb,jj

0

(L3)



[err]H-NVR (DVSO-d[err], [err]): 1.34 (3H, t, J=6.8Hz) , 1.96-2.32 (2H, m,
2.32-2.59 (2H, m, 3.00 (2H, t, J=7.3Hz), 3.56-3.66 (5H_s). 4.32 (2H q,
J=6.5Hz), 4.40-4.56 (3H, m, 6.66- 6.71 (3H, bs), 7.39{( caskR
7.63-7.67 (3H, m), 7.84 (1H, d, J= 7.3Hz), 8.22 (1H, s ,ﬁ I:@‘F’%M SHEET
J=7.3Hz), 8.73 (1H, s), 10.11 (1H, s). Exanple 18 Synt esi% 8f N-[1-
[ (2, 4-di ami no-6-pteridinyl )methyl]-  -6- JAYN 1893
i ndol i n-5-carbonyl ]-y-(3-carboxyanilido)-L-glutam c acidLThe conmpound {3(¢3
ng) of Exanple 17 was dissolved in nethanol (10 m ), apd 1N sodi um

hydr oxi de aqueous solution (1.06 nl) was added to the $selution._and the
m xture was stirred at room tenperature for 12 hours. Water (1 m) was
COOR? 9
Deprotecti
P __tilo_n_> HzNA(CHz)nNC©
it
(14) 0
{-Rl
nd/ .
ATN —COCl +  (l4)
(2)
2
COOR
Condensation L
(15)
[- cooa2 %
Deprotectlon
0

(16)

+ e :
(6)
-HX
HN_ _N_ N
o //Yj l—Rl\ coor? 9
i T 1
N L AR .
\,’JJ\N/\ CHZN—{T_\ CONH 7 (CHz)nN/ §|
NH, K w— \
u
0



added and then the m xture was further stirred for 2 hours. ﬁwui
mai ntai ning the tenperature of water bath to 30 C or |ower, |tREP TgﬁEET
renoved under reduced pressure. The residue obtai ned was di §sqbved i@

sat urat ed aqueous sodi um hydrogen carbonate sol ution and th¢ Jolyu g wﬁ
-49 - adjusted to pH=3.7 with 1N-hydrochloric acid. Deposifed Or SAN 99
preci-pitates were collected by filtratipn to obtain the tit}e Fpeund. (157

ng) [err]HNVMR (DMSO-d[err], [err]): 1.97-2.25 (2H, m, 2.42-2.58 (2H,lﬁ,
J=8.8Hz), 3.59 (2H, t, J= 8.8Hz), 4.33-4.45 (1H—m—4-59 (2H

2.99 (2H,

t,

L
— HZ'\%\/N\ —R : COOR'
| \\\7 coor?

wiby/k\//ﬁ N =
7\ CH,N — CONH N (CH,) nNHCO

wherein R!, RZ, R3 and n have the same meanings as

defined above, R' represents hydrogen atom or a lower

alkyl group having 1 to 4 carbon atoms, Al and A2 each

represents a protective group and X represents a

halogen atom.

In Method A, the reaction for obtaining the compound
of the formula (2) from the compound of the formula (1) is
carried out by suspending the compound of the formula (1)
in an acid halogenating agent such as thionyl chloride,
oxalyl chloride, etc. and stirring the mixture at room
temperature in the co-presence of a catalytic amount of
dimethylformamide, etc. 1In thé formulae, as a protective
group represented by Al, there may be mentioned a carbo-
benzoxy group, a tosyl group, an acetyl group, etc.

The reaction for obtaining the compound of the formula
(4) from the cbmpound of the formula (2) and the compound
of the formula (3) is carried out by adding a solution of
the compound of the formula (2) dissolved in a solvent such
as dichloromethane, etc. to an aqueous solution of the
compound of the formula (3) under ice cooling or water
cooling and thén stirring the mixture at room temperature
in the co-presence of an inorganic base such as potassium
carbonate, sodium hydroxide, sodium hydrogen carbonate,
etc.

The reaction for obtaining the compound of the formula
(5) from the compound of the formula (4) is carried out by
adding the compound of the formula (4) to a solution of
anisol or phenol, etc. dissolved in a hydrobromide-acetic
acid solution and stirring the mixture at 10 *C to 60 °C,




s), 6.71 (1H, d, J=8.3Hz), 6.93 (2H, bs), 7.39 (1H, t, J=7.8HJ)

(5H, m, 7.88-8.04 (1H, m, 8.06-8.12 (1H, m, 8.15-8.26 (2H, nﬁEﬁgéﬁﬁmﬁﬁaSHEET
s), 10.12 (1H, s). Reference exanple 35 Synthesis of [err]-benzy
N- car bobenzoxy-N , N -di met hyl - L- Ethyl chiorocarbonate (0. 14 rd) dbg JANe1999
to a tetra- hydrofuran solution (2 m) containing [err]-benzyl carbobenz-
oxy-L-glutamate (508 ng) and triethylanigie (0.19 m) at -20 [¢rr] C under
nitrogen atnosphere, and the m xture was stirred for 30 m nut és—Then g

di chl or onet hapee¢a: m ¥l Lﬂdoﬁnugﬁ?gtiﬁfé” a8, hyds o cicie 6312 mg) and
triethylam ne go 19 n1 was added to_the nj xture agd i he nh¥ture was,
stirred for ofBTRGDFIY THE GOFPIHEAWRE T PEMY 3y delir het the compotn

of the formula (4) may be carried out by dissolving the
compound of the formula (4) in a solvent such as methanol,
ethanol, acetic acid, etc. and then stirring the mixture
after adding palladium-carbon, under a hydrogen atmosphere
at room temperature.

The reaction for obtaining the compound of the formula (7)
from the compound of the formula (6) and the compound of
the formula (5) is carried out by reacting the compound of
the formula (6) and the compound of the formula (5) in a
solvent such as dimethylacetamide, dimethylformamide, etc.
at 0 °C to 100 °C, preferably 50 °C to 60 °C under stir-
ring. Particularly when R2 is a hydrogen atom, 1N-sodium
hydroxide aqueous solution is added to a solvent such as
methanol, ethancl, etc. and stirring the mixture at 0 °C to
60 *C, preferably at 35 °C to obtain the desired compound.
In the formula, as the halogen atom represented by X, there
may be mentioned a bromine atom, a chlorine atom, etc.

In Method B, the reaction for obtaining the compound
of the formula (9) from the compound of the formula (6) and
the compound of the formula (8) is éarried out by reacting
the compound of the formula (6) and the compound of the
formula (8) in a solvent such as dimethylacetamide,
dimethylformamide, etc. at 0 °C to 100 °C, preferably 55 °C
under stirring.

The reaction for obtaining the compound of the formula
(7) from the compound of the'formula_(S) and the compound
of the formula (3) is carried out by stirring the compound
of the formula (9) in the co-presence of diethylphosphoric
acid cyanide or dicyclohexylcarbodiimide and l-hydroxy-
benzotriazole, etc. in a solvent such as dimethylformamide,
dimethylacetamide, N-methylpyrrolidinone, eté., then adding
the compound of the formula (3) and stirring the mixture at
0 °C to 200 °C, preferably 10 °C to 80 °C under stirring.
Particularly when R? is hydrogen atom, 1N-sodium hydroxide



to roomtenperature, and the residue obtained was di ssol ved inRgRL%#%W€NThSHEET
The chlorof orm | ayer was washed successively with a saturate aEueous

sodi um hydrogen carbonate solution and 1IN-hydrochloric acid, fand @19 ejANp1399
sodi um sul fate, and then the solvent was renoved under reduc d ppressure.

The resi due obtai ned was subjected to silica gel chromatograghy by using
chloroform: nmethanol = 49 : 1 as as el%ent to obtain the titil e conpound

(453 ngy) [err]HNVMR (CDC [err],[err]) : 1. 97-2.37 (4H, m, 2.86 (3H, s),
2.90 (3H, s), 4q3fovds &bluthlonms fddd E3Henhe) mikedse (Hd s2irrdngbete 89 (1H,

m, 7.34 (10H, sz..)tt‘.L.reEfae'r %ncé exaéTcP' 'eC ?’[.‘:r.'e;er:ab1 Yy at room temperature Lo
obtain the desired compound.
In Method C, the reaction for obtaining the compound
of the formula (12) from the compound of the formula (10)
and the compound of the formula (11) is carried out by
dissolving the compound of the formula (10) in an aprotic
solvent such as chloroform, dichloromethane, tetrahydro-
furan, dioxane, etc., adding the compound of the formula
(11), water and, for example, potassium carbonate, tri-
ethylamine, sodium hydrogen carbonate, pyridine, etc. to
the mixture and stirring the mixture at room temperature.
In the formulae, as a protective group represented by A2,
there may be mentioned a carbobenzoxy group, a tosyl group,
an acetyl group, etc.
The reaction for obtaining the compound of the formula
(13) from the compound of the formula (12) is carried out,
in a solvent such as methanol, etc., by stirring at -60 °C
to =20 °C, preferably -30 °C and, after addlng thionyl
chloride, refluxing the mixture.
The reaction for obtaining the compound of the formula
(14) from the compound of the formula (13) is carried out
by dissolving the compound of the formula (13) in ethanol,
methanol, tetrahydrofuran, dioxane, etc. and stirring the
mixture in the co-presence of palladium-carbon under hydro-
gen atmosphere at room temperature. The reaction for
obtaining the compound of the formula (15) from the com-
pound of the formula (14) and the compound of the formula
(2) is carried out by dissolving the compound of the
formula (2) in dichloromethane, etc., adding the compound
of the formula (14) and potassium carbonate or triethyl-
amine and water and stirring the mixture at room tempera-
ture, but amidation may be carried out by the mixed acid
anhydride method, active ester or active amide method.
The reaction for obtaining the compound of the formula
(16) from the compound of the formula (15) is carried out




-50 - Synthesis of N-carbobenzoxy-N ,N -dinmethyl-L- glutamn

solution (5 m) of the conpound (450 ng) of Reference exanplje

IN- sodi um hydr oxi de aque- ous solution and the m xture was 9

tenpera- ture overnight. Wiile maintaining the water bath td
30 [err]C or lower, the solvent was renpoved under reduced pj

eREPL@GE’WEaI\QgggleT

tres ShaLhel

essure _The |

resi due obtai ned was di ssolved in watesrignd after the sol uti

on was nmde

acidic with IN-hydro- chloric acid, the m xture was extract éd—by—using
chloro- form After the chloroforn1layer was dried over sodlun1sulfate

the solvent Was EEADNE Ch MR -om@dHCEHePIESEME {0 wBhtal BnlheLtdd | e conpound

(341 ng)

ohenol is previously dissolved theresin to the compound of

the formula (15) and stirring the mixture at room

cure.,

3

(17) from the compound of the formula (8) and the

of the Zormula (16) is carried out, after stirzin

tempera-

he reaction f£or obtaining the compound oI the formula

compound

g in an

aprotic solvent such as dimethylacstanmide and dimethylforam-

amicde, etc. at 25 °C to 100 °C, preferably 50 °C co

-

8
s:ir:ing the mixture in water containing, for example,

carbonate, etc.
The r=action for obtaining the compound (I)
compound of the formula (17) is carried ocut in a

5 °C,

from the

solvant

such as ethanol, etc. by adding an agqueous sodium hydroxide
solution and stirring the mixture at room temperature

The compound represented by the formula (I)

obtained

according to the present invention has antirheumatic func-
tion, psoriasis curing function and carcinostatic function.
Also, as compared with methotrexate, it has less toxicity.
These functions are confirmed by examining the following
experiments:
1. Growth inhibition function of human peripheral blood
derived lymphocyte (antirheumatic function)
2. rowth inhibition experiment of rat and human kera-
tinocvtes (psoriasis curing function)
3. Mouse cancer cell growth inhibition experiment (car-
cinostatic function)
4. Toxicity comparison of methotrexate (MTX) and the
compound of the present invention according to intraperi-
toneal continuous administration using rats.
Experimental example 1

Growth inhibition function of human peripheral blood

derived lymphocyte (antirheumatic function)
(Method)



[err]H-NMR (CDCl [err], [err]): 1.93-2.06 (1H, m, 2.21-2.3 F{EPI:LACEMENT SHEET
2.42-2.56 (1H, m, 2.76-2.84 (1H, m, 2.98 (3H s), 3.00 (BH—sy+—4—3O0—4~27
(1H, m, 5.09 (2H, s), 6.04-6.06 (1H, m, 7.37 (10H, s). f Q%m%
37 Synthesis of a-nmethyl N carbobenzoxv-N , N -dinethyl - I n al
dried nethanol (4 m) was dissolved the conmpound (3530 ng) o Reference
exanple 36 and trinethylsilyldiazo- nethane (5 m) was added to the
solution and the m xture was stirred for 2 hours. The solvV
under reduced pressure to obtain the title conpound (338 ng). [err] H NWR

(CDA [er r] ILVQBF*]M\:N.-‘J-S s 2 A3oaéh oB) £ dm MudBH 0ipnd 22 £3kbas), 3.74
(3H, S%V 28 4~40 (l

Pfaqua? and a drug suitably diluzed and 105

Lymphecytas werae cultivazad wich PHA (3.3 pg/ml) in %3-ho

:re plate for 2 days. Five hours befors ccmpletion o
b

L)

tivazion, 3JE-UdR (1 uCi/well) was added and uptake -
of 34-UcR in lvmphocvtas was measurad by a scintillation
ccuntar (hare, 2HA shows phvtohasmagglutinin and UdR

decxyuridine). Drugs used are as shown below.

Compounc 1 HZN\‘//N N N _.\

_ < cooH
\N//‘\ CH,) ﬂ> CONE )\/\ COOH

Compound 2

N COOH N\
: NHCO —4 >
H, N —/ /— coni /VV
Compound 3 . y Qoo
- 25N »—--
M x__\‘ COOH

\'N%\ cH N-( \, CONH /GO

N B
Control 1 HZN\\Fﬁ;’; \\\\
(MTX) coon

5 City
, N caN —/ CONH / V\coou
NH,

Control 2

(Results and consideration)

In Figs. 1 to 3, ratios based on 3H-UdR uptake of PHA
stimulus lymphocytes adding no drug as 100 % are shown. As
clearly seen from Figs. 1 to 3, it was confirmed that the



m, 5.10 (2H, s), 5.80 (1H, m, 7.35 (5H, s). Reference exanEﬁEh

Synthesis of [err]-nmethyl N ,N -dinethyl-L-glutam nate Aft el
pal | adi um carbon (70 nmg) to a nethanol solution (10 m) of f
(580 ngy) of Ref- erence exanple 37, the m xture was stirred
at nosphere at roomtenperature for 15 hours. Palladi um
renoved by filtration using Celite and.tjhe sol vent was reno
reduced pressure. The residue obtained was subjected to si

151 - carbon was

ERIACEMENTOSHEET
hg conpound

urjd@r 9 hy ANCIS8S:

ed under
ca ael

chronatogrgg

&95&%&5 of the present invention have excellent growth

inhibition function ¢f lymphocytes (antirheumatic function)

than those ¢f Control compounds.
Cxperimental ex

Growth inhibition experiment of rat and human kera-

tinocytes (psoriasis curing function)
(1) Rat keratinocyte growth inhibition experiment

. 1) The first cultured rat keratinocyte by using Swiss
3T3 cell as a feeder layer was sewed with a concentration

of 4 x 104 cells/ml/well to a 24-hole plate treated

by Type

IV collagen by using MCDB 153/DME/10% FCS medium containing
growth factors (insulin, hydrocortisone, EGE, cholera

toxin) and cultivated under S5 % COz and 95 % Air at

37 °C.

2) After 24 hours, it was washed twice at MCDB 153
medium containing no thymidine nor adenine and a medium
exchange was carried out with MCDB 153 medium (1.8 mM Ca)

containing growth factors (insulin, hydrocortisone,

EGF,

cholera toxin) and containing no thymidine nor adenine, and
after adding a drug thereto, cultivation was carried out

under 5 % CO2 and 95 % Air at 37 °*C for 4 days. _
3) 0.5 % MTT (3-(4,5-dimethylthiazol-2-yl)-2,

S-di-

phenyltetrazolium bromide) was added with 100 pl/well and
allowing to stand at 37 °C for 4 hours, and the medium was
sucked up. Dye (formazan) formed by living cells was dis-
solved by adding DMSO (dimethylsulfoxide) with 200 pl/well.
Absorbance (A 540) of the dye dissolved was measured and an
average of 6-hole was calculated as a relative value of

number of cells.

(2) Human keratinocyte growth inhibition experiment
1) Human keratinocyte obtained from Kurabou K.K. was

sewed with a concentration of 2 x 10% cells/ml/well

to a

24-hole plate treated by Type IV collagen by using MCDB 153
medium (0.15 mM Ca) containing growth factors (insulin,
hydrocortisone, rhEGF, ethanolamine, phosphoethanolamine)
and containing no thymidine nor adenine, and cultivated

under S % CO2 and 95 % Air at 37 °C.




using chloroform: methanol = 19 : 1 as an eluent to ob
conpound (160 ngy). [err]H-NVMR (CDCl [err], [err]): 1.74-]1
2.06-2.23 (1H, m, 2.47 (2H, t, J=7.3Hz), 2.95 (3H, s),
3.49-3.56 (1H, m, 3.73 (3H, s). Reference exanple 39 Sy
[err]-methyl N-(2-carbobenzoxyi ndolin-5-

carbonvl)-N , N -di net hvl - L- gl ut am nat-el3Thi onyl chl ori de

REPIACEMEN SHEET

d
3.[07T3H

nt{h@s8s JAN 1939

S),

1- car bobenzoxy- indolin-5-carboxylic acid (295 ng) and

(2-m) was added t
he m xture was

stirred at roomtenperature for 2 hours. Then, the m xture was evaporated
to dryness under RECeEeTh MARTIYra. spetitlentizy iaaldedbtakpeto vasd di ssol ved in

di chl or ol afige (26 ds W ciFatha aRASLI 91y &5, addedsay Hedlfy get hane

sol uti on
*C for 4 days.

3) 0.5 % MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-di-
phenyltetrazolium bromide) was added with 100 ul/well and
allowing to stand at 37 °‘C for 4 hours, and the medium was

sucked up. Dye (formazan) formed by living cells

was dis-

sotved by adding DMSO (dimethylsulfoxide) with 200 ul/well.
Absorbance (A 550) of the dye dissolved was measured and an

average of 6-hole was calculated as a relative value of

number of cells.
Drugs used are as shown below.
Compound 1 y,N '

-.

T

NH,

Compound 3 -HpN B N__ :
N W NH
Nﬁz CHZN-4<:::;3>-co§u/k/\/ @

Control 1
{MTX)

(Results and consideration)
In Fig. 4, the results of "rat keratinocyte

N
'_ CH VY
i3 / \\ *Q\
CHyN —{/ ~——CONH COOH
NH,

COOR

| .
N%'/‘\N// “cH,N —M—conu /k/\coou
N—r

COOH

COOH

growth

inhibition experiment” are shown and in Fig. 5, the results

of “human keratinocyte growth inhibition experiment" are

shown. Each is shown as a ratio based on the absorbance to

which no drug is added as 100 %.

As clearly seen from Fig. 4 and Fig. 5, it was con-

firmed that the compounds of the present invention have

COOH

P
N

(0]



(2.5'n1) contai ning the conmpound (160 ng) of Reference exanple 38 and .
triethylamne (0.18 nm) under ice cooling and nitrogen at Eggﬁwggqgﬁkﬂ?

m xture was stirred over- night. The reaction m xture wasj
washed with 1IN-hydrochloric acid, a saturated aqueous sodj um hydrogen
ko 1998

carbonate solution and water, and dried over sodium sul faf e| dbhd t
sol vent was renoved under reduced pressyre. The residue opthined was . 1|
applied to silica gel chromato- graphy t$Tng, as el uents,| chl oroform and
then chloroformmnmethanol = 99 : 1 to obtain the title co
[err]HHNWR (CDCl [err], [err]): 2.22-2.32 (2H, m, 2.43-2.55 (2H, m), 2.94
(3H, s), 2.98 (3H, s), 3.15 (2H, t, J=8.8Hz), 3.76 (3H, s), 4.10 (2H, t,
J=8.8Hz), 4.58-4.68 (1H, m, 5.28 (2H, s), 7.36-7.41 (6H, m, 7.71 (1H, s),

I

excelleat karzatinceyte groweh iahinicien fuactiaa (psacia-
sis quzriag functign) thaa that of Coaceal ecsmzcund,
Exzez imepcal axamola J
Meuse cancer cell growth ianhizizica expecimeac (cac-
cincstacic funceicn) |
{Matned)
Mcusa lymphicid necplasma 383 cell floaced hv'REH

11540 medium (added s3 as &0 have S5 % cf bovine fetal serum
aad 10°% ¥ ¢7 2-marcagtoechansl), er mcusa caloa 2§
carcincma cell wara placed in eack well of a flaz-toticm
micreplate (availasla fzem Carfing Ca., $23870) with § x
103, aad a2 drug solutica pregarad in the same medium was
placed s¢ as to have 0.2 ml of the drug in each wall.

Thase wars culzivaced in a carbenic gas cultivaciag device
(cartenic gas S %, air 95 %, humidity 100 %) fo- 3 days aad
“then MTT sclution (3-(4,S-dimechvlthiazek-2-yl)-2,5-di-
phenyleeszazolium bromide was dissolved in phosghate buffer
pcvsxclcc;cal saline solutien (pE 7.4, 4.10 md) with an
‘amouns of § mg/ml) was, added te each well with aa amount of
10 pl, and cultivated for further 4 hours. Cul:xvatzon
'sune:na:an: was removed each 150 pl and formad dye
(formazan) was dissolved in DMSO (dimethylsulfoxide; 150
Kl/well), and absorbance (540 nm) was measured by a
Bpectfoohotcme:e: for microplate.

: D:ugs used are as ‘shown below.

"Compound 1 N
CooH

¥ cuzu—~/ W cood

Compound 3 uzu\T’r . '\\
, i \ . ' GOOH
) L7\ M NHCO
. ‘ CHN—¢ N\—cowy’ ¥

Coatrol 1




7.90 (1H, d, J=5.9Hz) Reference exanple 40 -52 - Synt heghs—0f

[err] -

conpound (359 ng) of Ref- erence exanple 39, the mxture S h}g gﬁ gﬁﬂﬁa
hydr ogen at nosphere at roomtenperature for 15 hours. Pallgd W
renoved by filtration using Celite andl6he sol vent was renpve

met hyl N-(indolin-5-carbonyl)-N, N - dinmethyl-L-glu aﬂEmm;g
adding a 10 % pal | adi um carbon (70 ng) to a methanol sol ut|or WNT%H%EI

reduced pressure. The reS|dU@ obtﬁlned was subjected to sfilica gel

5

HoN
chr omat ogr aphy by 2 \\/,/
M) ii <§% cH, COOH
j j N }\/
N ' \ E
\7//A\ﬁf;)\\Ch2N —  V—con N cooi
NH, —

(Results and consideration)

In Tig. &6, example ¢f using P388 cell was shown and in
Fig. 7, example of using colon 26 was shown. The data show
wigh %, bv cell growth at a well adding no drug, i.e. its
absorbance as 100 %, and the degree of inhibiting growth by
adcition of drugs. |

As clearly seen from Fig. 6 and Fig. 7, it was con-
firmed that the compounds of the present invention have a
far better cancer cell growth inhibition function (carzcino-
static function) than that of Control drug.

Expverimental example 4

Toxicity comparison of methotrexate (MTX) and the
compound of the present invention according to intraperi-
toneal continuous administration using rats
(Method)

To's—week old SD.- series male rat was abdominary
administered MTX or the compound of the present invention
one per day with a ratio of 5 days per week for 5 weeks
continuously. Doses administered are two.degrees of 0.25
and 0.5 mg/kg in each of MTX and the compound of the
present invention. For control group, a solvent (phosphate
buffer, pH 7.4) was administered similarly. Number of rats
constituting one group are five.

Inspected items are as follows.

1) Alive or dead and symptoms: observed every day.

2) Change in body weight: measured once per week.

3) Blood inspection: at final week for administration,
numbers of white blood cells (WBC) and red blood cells
(RBC) were measured.

4) Liver weight and triglyceride (TG) content in liver:
after final administration, anatomy was effected and liver
weight and TG content in liver were measured.




using chloroform nmethanol = 99 : 1 as an eluent to obtain the title

AN

conmpound (131 ng) [err]HNVR (CDCl [err], [err]): 2.19-2.30]T

2.44-2.53 (2H, nm), 2.93 (3H, S), 2.97 (3H s), 3.04 (2H t ﬁgﬁiAéﬁ@EyTssmEET

(2H, t, J=8.3Hz), 3.75 (3H, s), 4.14 (1H, bs), 4.60-4.70 (LH

Y
d, J= 7.8Hz), 7.51-7.62 (3H, m Exanple 19 Synthesis of [efr]-0®
]

N-[1-[(2,4-diam no-6-pteridin- yl) nmet+dd --indolin-5-carbaony

O. 0=

YAw 1999

-N ,N -dinmethvl-L-glutam nate In dinetylacetam de (4 m) re suspernded—tHe
conpound (131 ny) of Reference exanple 40 and 6-bronomnet hyl - 2, 4-

di am nopt eri di ne hydrobrom de i sopropanol adduct (233 ng), and the

suspensi on wasOst§s reskdatce omsn dhewpevataw e for 24

Compound 3  #,¥ &\v, N ook
2 \// TN P CooH |
: AN
| ! ] ZEIRN /l i
W\cazx ——é \‘>ICONH Vv u«co-@
Juz ' —
(MTX) l | iy \ N
N\/\_N/‘ N,y —\,\/ \\)— cose /N coou
i ——
NE, ==
(Results)

1) Alive or dead and symptoms

Among MTX administersd groups, in a group administerad
with a dose of 0.25 mg/kg, no mouse died and abnormal
symptoms were not observed. However, in a group
administered with a dose of 0.5 mg/kg, bad nutriture,
anemia, decrsase in amount of dejection, swelling at mouse
peripheral, etc. were observed and one of the five died.

On the other hand, in the gioup in which the compound
of the present invention was administered, no mouse died in

" either 0.25 mg/kg group or 0.5 mg/kg group and no abnormal

symptoms were observed.
2) Change in body weight

In Fig. 8, change in body weight is shown. Prohibi-
tion in body weight increment was weak in the compound of
the present invention than that of MTX.
3) Blood inspection

In Fig. 9, the results of blood inspection are shown.
Decrease in WBC and RBC are clearly weak in the compound of
the present invention than that of MTX.
4) Liver weight and TG content in liver

In Fig. 10, liver weight and TG content in liver are
shown. Increment in liver weight and TG content in liver
are both lower with the compound of the present invention
than those of MTX.




hour s.
usi ng,

obt ai
(2H,
J=8.3

s), 6.

(1H,

The reaction mxture was applied to silica gel chro '

as eluents, ethyl acetate and then chl oroform netpaagﬁiwml{ﬁ%ﬂ
nthe title conmpound (95 ng) [err]H-NVR (CDCl [err], [4rr]) I. 98 2 %F
m, 2.42 (2H t, J= 6.8Hz), 2.84 (3H s), 2.94 (3H s) 3[D9 gg@%i g
Hz), 3.59 (2H, t, J=8.3Hz), 3.64 (3H, s), 4.30-4.42 (]H, 9? H,
68 (1H, d, J=7.3Hz), 7.60- 7. 64-§?H m, 8.34 (1H, df J= 7 SHE) 8.

s) Exanple 20

(Consideration)
Toxicities of MTX and the compound of the present

ilnvention were compared by using rats due to abdeminal

n_

ontinucous acdministratien. As the results, in all ci the
ocints of the death ratio, svmptom, body weight cf

blood inspection, liver weight and TG content in livar

)
«Q
®

4
can be considered to be low in toxicity of the compound of

To a mixture of water (20 ml) and diethyl ether (20
ml) were added S-carboxyindoline (2.0 g) and sodium hydr-
oxide (0.6 g), and then, under ice-water cooling, carbe-
benzoxy chloride (2.59 g) and water (10 ml) containin
sodium hydroxide (2.1 g) were added to the mixture thereto
alternatively. The mixture was stirred at rocm temperature
for 2 hours. The reaction mixture was made acidic with 2N-
hydrochloric acid and precipitated crystals were collected
by filtration. Precipitates were washed with ether and
air-dried to obtain the title compound (2.8 Q).
lH~-NMR (DMSO-dg, 8): 3.10 (2H, t, J=8Hz), 4.03 (2H, t,
J=8Hz), 5.23 (2H, s), 7.2-8.0 (8H, m).

mp; 194-196 °C
Rafaran Dl

After suspending the compound (2.5 g) of Reference
example 1 in thionyl chloride (10 ml), a catalytic amount
of dimethylformamide was added to the mixture and the mix-
ture was stirred at room temperature for 30 minutes. Then,
excessive thionyl chloride was removed under reduced pres-
sure and the residue was triturated by n-hexane. The
resulting crystals were filtered and dissolved in dichloro-
methane (20 ml), and the dichloromethane solution was added
dropwise to a water (50 ml) suspension containing diethyl



- 53 - Synthesis of N[1-[(2,4-diam no-5-pteridinyl)nethyl]-
I ndol i n-5-carbonyl ]-N , N -di net hyl -L-gl utam ne The conpoun
Exanpl e 19 was di ssolved in nethanol (5 m) and to the sol
1N sodi um hydr oxi de aqueous solution (0.15 m), and the m xtyr ‘[ﬁoﬁ\aj i“géée(
at roomtenperature for 12 hours. Water (2 ml) was added therje ad8;

m xture was further stirred for 5 hours.18Wile maintainingfth
tenperature to 30 C or | ower, the solvent was renoved unde§ reduced pres-
sure. The residue obtai ned was dissolved in a saturated ag i
hydrogen Gai-bGMACE SYFGOFBACERESE hd- SoFLit 300 Waksell ‘(ft f
1N—hydrocmb@erc-aehda:eeeaGSEEnged REagges Pl eeing teiemwanerecaldd ect ed by

filtration to Qgt% atligtichle,compound (16.MD)) vone was removed

Rmpcuf)wgag  SHEET

1 ionnas

under reduced pressure and to the residue was added a mixed
solution of ethyl acetate (200 ml) and dil. hydrochloric
acid (200 ml) undeﬁ ice-water cooling. After stirring the
mixture for S5 minutes, the organic layer was obtained by
separation. The organic layer was washed with 5 % agueous
socdium hydrogen carbonate solution and then drisd over
" magnesium sulfate. Then, ethyl acetate was removed under
reduced pressure, and the residue was subjected to silica
gel column chromatography using a mixed solvent of
chloroform : methanol = 30 : 1 as an eluent to obtain the
title compound (3.1 g).
lE-NMR (CDClj3, & : 1.19 (3E, t, J=7Hz), 1.25 (3K, t,
J=7Hz), 2.1-2.6 (4H, m), 3.08 (2H, t,
J=8Hz), 3.8-4.3 (6H, m) 4.75 (1, m),
5.20 (24, s), 6.79 (1H, 4, J=7Hz), 7.2~

7.7 (8H, m).
mp; 120-121 °C

Befn:ange gxamgln :3

The compound (1.8 g) of Reference example ‘2 was
dissolved in tetrahydrofuran (80 ml), and after adding 10 %
palladium-carbon (0.4 g), the mixture was stirred under
hydrogen étmosphere for S hours. Palladium-carbon was

removed by filtration using Celite to obtain the title
compound (1.2 g)

lH~-NMR (CDCl3, 8): 1.21 (3H, t, J=7Hz), 1.29 (3H, t,
J=THz), 2.0-2.6 (4H, m), 3.00 (2H, t,
J=8Hz), 3.59 (2H, t, J=8Hz), 4.07 (2H,
q, J=T7Hz), 4.19 (2H, q, J=7Hz) 4.75 (1H,
m), 6.47 (1H, d, J=9Hz), 6.68 (lH, d,
J=7Hz), 7.45 (1H, d, J=9Hz), 7.49 (1H,



[err]HHNWVR (DMSO-d[err], [err]): 1.96-2.08 (2H m, 2.41
2.82 (3H, s), 2.92 (3H, s), 3.01 (2H, t, J=7.8Hz), 3.62 (P
4.27-4.37 (1H, m, 4.62 (2H, s), 6.72 (1H, d, J=8.8Hz), 7
8.24 (1H, d, J=6.8Hz), 8.87 (1H, s), 12.46 (1H, bs). Refe

Synthesis of [1-[(2,4-diam no-6-pteridinyl)nethyl]

1, 2,3, 4-tetrahydro- 6- qui nol i necar boxvkil® -aci d | n di net hyl
wer e suspended 6-brono- nethyl -2, 4- dlan1nopter|d|ne
hydr obr om de. i sopr opanol adduct (178 ng) and

1, 2, 3, 4-tetrahydro- 6-qui nol i nggarboxylic acid (55 np),
was stirred at gQ 59 65[err] C overni ght.

added to tH&Ps 99-37 °C

?xamgle ]

Iﬁipﬂ-’c‘cﬁlﬂﬁ'\‘ﬁr&jﬁﬁ

- 7. 64 (ZHm)

hc@ 93me1%941

acetam de (3 )

re

and the suspension
After cooling, water

(10 M) was

Svnthesis of diethvl N={1-[(2 4-diamino-g-gteridinvl) -

v1li

wwll-L-gl

In dimethylacetamide (3 ml) were suspended the com-

pound (214 mg) of Refe
2,4-ciaminopteridine

ng),
After coocling,

mg)

and the mixture was stirred at 50-55
wacer

was added to the reaction mixture,

hydrobromate-isopropanol adduct

rence example 3 and §-bromomethyl-

(250

‘C for 4 hours.
(15 ml) containing triethylamine (124

and then the mixture

was extracted with chloroform (350 ml) dividing into four

times.

sulfate, the solvent was

After the organic layer was dried over magnesium
removed under reduced pressure and

the residue subjected to silica gel column chromatography

using a mixed solvent of chloroform : methanol

10 1l as

an eluent to obtain the title compound (200 mg).

14-NMR (DMSO-dg, 8): 1.22 (3H, t, J=7Hz),
J=7Hz), 2.0-2.5 (4H,
J=8Hz), 3.57 (2H, t,
q, J=THz), 4.23 (2H,
(1H, m), 5.24 (2H,
J=9Hz), 6.76 (lH,

7.59 (1H, d,

m) ,

q
s),
d,
_ s), J=9Hz},
mp; 168-170 °C

Example 2

1.30 (3H,
3.07 (2H,
J=8Hz),
J=7Hz) 4.79
6.51
J=T7Hz),
8.82

T,
£,
4.10 (24,

(11, 4,

7.57 (1H,
(1H,

s) .

i in=-9-

The compound (170 mg) of Example 1 was dissolved in

ethanol (33 ml),
(0.84 ml)

ture was stirred at the same temperature for 4

After continuing stirring at 25 °*C for further

water (2 ml) was
tion mixture was

sure.

added to the reaction mixture.

and 1N aqueous sodium hydroxide solution
was added to the solution at 35 °"C and the mix-

.5 hours.

20 hours,
The reac-

evaporated to dryness under reduced pres-
The residue obtained was dissolved in water

(15 ml),




reaction mxture, and the m xture was adjusted to pH=3. 5REPEALEMFNT ShEET
IN-hydrochl oric acid under ice-water cooling and all owgd

pl ace overnight. Deposited precipitates were collectedjby f ? ra .@g t(
obtain the title conpound (70 ng). [err] H NVR (DVBO- dJ ¢r r{] J }b g 8
(2H, t, J=8Hz), 2.88 (2H, t, J= 8Hz), 3.68 (2H, t, J=8 ), 4t 2H
54 - s), 6.62 (1H, d, J=9Hz), 7.48 (2H0w, 8.51 (1H, 3%). Exanple 21
Synthesis of diethyl NJ[1-[(2, 4-diam no-6-pteridinyl)

and the solution was adjusted to pH=3.7 with lIN-hydrochlor-
ic acid under ice-water cooling and allowed to stand at
cool place overnight. Deposited precipitates were

collected by filcration to obtain the title compound (130

li-NMR (DMSO-dg, 8): 1.94 (2H, m), 2.32 (2H, m), 2.98 (2%,
t, J=8Hz), 3.56 (2H, t, J=8Hz), 4.29
(1H, m), 4.53 (2K, s), 6.71 (1K, &,
J=9Hz), 7.57 (1%, s), 7.59 (1H, &,
J=9Hz), 8.72 (lH, s).

np; 201-204 °*C (decomposed)

Reference examole 4

After suspending l-carbobenzoxyindolin-5-carboxylic
acid (3.1 g) in thionyl chloride (10 ml), a catalytic
amount of dimethylformamide was added to the suspension and
the mixture was stirred at room temperature for 2 hours.
Then, excessive thionyl chloride was removed under reduced
pressure and the residue was triturated by n-hexane. The
resulting crystals were filtered and dissolved in dichloro-
methane (30 ml), and the dichloromethane solution was added
dropwise to an aqueous solution (30 ml) containing dimethyl
L-a-aminoadipate hydrochloride (2.7 g) under ice-water
cooling. To the reaction solution was further added potas-
sium carbonate (5.6 g). After stirring the mixture at room
temperature overnight, the reaction mixture was poured into
a saturated aqueous sodium hydrogen carbonate solution and

extracted with chloroform. The chloroform layer was washed
with 1N-hydrochloric acid and dried over sodium sulfate,
and then the solvent was removed under reduced pressure.
Then, the residue obtained was subjected to silica gel
column chromatography using a mixed solvent of chloroform

methanol = 100 : 1 as an eluent to obtain the title
compound (3.1 qg).

l14-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 2.36 (2H, t, J=6.8Hz),



met hyl ] 1, 2, 3, 4-t et rahvdr o- 6- qui nol i necar bonyl | - L- glutanate In anhydrous
dlnethylfornan1de (6 mM) were suspended triethylam ne (60 éﬁkh grro
di et hyl phosphorcyani date (98 ng),- and the conpound (60 ﬁ@fdﬁeﬁHEET
exanple 41 was further added thereto and the m xture wag $ti1rTed—Aft
di ssolving, the mxture was stirred at 80[err]C for 3 m theg; ﬁgﬁ;ﬂggu ned
to roomtenperature, followed by stirri2gfor 10 m nutep. | Then,
triethylamne (20 ng) and diethyl glutanmate hydrochl orijde (40 Q) Wwet
added to the m xture and the m xture was stirred at 80 | err]C for 2 hours
After the reaction, the sol vent;: a5y enpve o edyce heg3uSUT e, t
the residue was added chloroﬁgrn1ané{tﬁg % %Eg§3*: @W ge? mgs “washed with
a saturated aqueous sodi um bi%ar orf e(7é'bl m)lzorﬁ 7;th(é|h dF‘an 2he

chl orof orm | ayer over magnesi ym suldjat & _gohe 190! weniz=wagurgnoved-_ynger

(0, m), 7.63 (2H, m).
‘Reference examole S

Svnthesis of dimethvl N-(indolin-S-carbonvl)-L-g="

inoodio

. To a 30 % hydrogen bromide-acetic acid (15 ml) solu-
tion containing anisole (1.5 g) was added the compound (1.5
g) of Reference example 4 and the mixture was stirred at
room temperature for 4 hours. Then, when a large amount of
ether was added to the reaction mixture, a red-brownish
oily product was precipitated. Almost all the ether layer
was removed and the oily product was suspended in
chloroform. The suspension was washed with a saturated
agueous sodium hydrogen carbonate solution -and the chloro-
form layer was collected by separation. The chloroform
layer was dried over sodium sulfate and the solvent was

removed under reduced pressure to obtain the title compound
(960 mg) .

lH-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 2.36 (2H, t, J=6.8Hz),
3.07 (2H, m), 3.66 (3H, s), 3.66 (2H, m)

3.77 (28, s), 4.78 (1H, m), 6.62 (2H,

m)r 7.54 <2H, m) .
xample :

Svathesis of dimethvl N-[1-[(2,4-diamino-6-oteridin-
viimethvll~-indolin-S~carbonvl]~-L-g-aminoadioate

In dimethylacetamide (20 ml) were suspended thé
compound (960 mg) of Reference example 5 and 6-bromomethyl-
2,4-diaminopteridine hydrobromide-isopropanol adduct (1140
mg) and the suspension was stirred at 50 to 60 °"C for 6
hours. After cooling, the mixture was poured into a satu-
rated aqueous sodium hydrogen carbonate solution, and the
desired product was extracted with chloroform dividing into
three times. The organic layer was dried over sodium

sul:ate and the solvent was removed under reduced pressure.



reduced pressure and the residue obtained was applied to pH-ca—gel

as an eluent to obtain the title conmpound (50 ng). [err]H N

1.1-1.4 (6H, n), 1.8-2.4 (4H m, 2.40 (2H t, J=B
3.51 (2H, t, J=8Hz), 4.0-4.3 (4H m), 4.64 (1H Jm
6.65 (1H, d, J=9Hz), 7.47 (2H, m, 8.65221H s). Exanple |22
N-[1-[(2, 4-di ami no-6-oteridinyl) et hyl ]
1,2, 3,4-tetrahydro- 6- quinolinecarbonyl] L-glutam c acid I"retharet—30—)

was di ssol v hg olelpoly f I ; tlon was
added 1N sogﬁhémhyd‘rﬂ% g)e% ema et 802% 1@?Q %8 ?

chromat ography by using a m xed sol vent of chloroform: netﬁmcgmgm@ SHE]T

7

aqueous SolPFEion ( C, and the
chromatography by using a mixed solvent of o:c:orﬂ :

methanol = 100 : 10 as an eluent to obtain the title

compound (520 mg) .

“H-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 2.38 (2H, t, J=6.8Hz),
3.07 (2, m), 3.57 (24, m), 3.87 (3H, s)
3.78 (3H, s), 4.53 (24, s), 4.74 (1lH,
m), 6.52 (lH, 4, J=8.3Hz), 7.01 (1K, &,
J=7.8Hz), 7.57 (28, m), 8.77 (lE, s).

F‘p{amg1 a 4
Svnthesis of N-[1-{{(2.4-diamino-6-pteridinviimethvll~

vll-L-g-

The compound (400 mg) of Example 3 was dissclved in
ethanol (22 ml), and 1N agqueous sodium hydroxide solution
(3.1 ml) was added to the solution at 35 °C and the mixture
was stirred at the same temperature for 4 hours. After
continuing stirring at 25 °*C for further 20 hours, water (3
ml) was added to the reaction mixture, and the reaction
mixture was evaporated to dryness under reduced pressure.
During this procedure, the outer temperature was controlled
S0 as not to exceed 30 °‘C. A yellowish solid material was
obtained dissolved in water (10 ml), and the solution was
adjusted to pH=3.7 with 1N-hydrochloric acid and allowed to
stand in a refrigerator for 2 hours. Deposited
precipitates were collected by filtration to obtain the
title compound (320 mg).
lH-NMR (CDClz, 8): 1.4-1.9 (4H, m), 2.23 (2H, t, J=6.8Hz),

3.01 (2H, m), 3.58 (2H, m), 4.32 (1Y,
m), 4.55 (2H, s), 6.69 (1H, d, J=8.3Hz),
7.63 (24, m), 8.10 (1H, d, J=8.3Hz),

8.72 (1H, s).
nce examp

vothesi

enzovl-L-orni ine methv r

To thionyl chloride (1.5 ml) was added l-carbobanzoxy-
indolin-5-carboxylic acid (180 mg) to make a suspenslon,



m xture was stirred at the same tenperature for 4.5 hou} sREPBé\GEN'EMB SIoﬁT

further continued at 25 [err]C for 20 hours, and - water—{t

added to the reaction mixture. Under ice- water cooling, |tfhg rmgggn

m xture was adjusted to pH=3.7 with 1N-hydrochloric acijd hnd al
stand at cool place overnight. Deposited precipitates r e cotrtected
filtration to obtain the title conpoun@3(-27 ng). H NVR{(DVSO-d[err],

[err]):
(2H, t,
nm, 8.62

WAS

1.8-2.2 (4H, m, 2.31 (2H, t, J=8Hz), 2.75 (2H, T —J=SFZT—3S—60
J= 8Hz), 4.36 (1H, m), 4.70 (2H, s), 6.62 (1H, d, J=9Hz), 7.51 (2H,

and a catalytic amount of dimethyvlformamide was added to

the susvension and the mixture was stirred at Coom Tampera-

cr

urs for 2 hours. Next, the mixture was evagorated tTo cry-
ness uncer racuced pressure. The solid matarial obtained
was dissolved in d‘c 1\lorcmethane (4 ml), and to the solu-
Tion wars added Ns—oeﬂzoy1—'-or“ thine methyl estar (130

mg) and petassium carbonats (750 mg), and watser (4 ml) was

further added thereto and the mixture vigorcusly stirzred at
room temperaturxe for 12 hours. Then, the resaction mixture
was poured into water, extracted with chloreform and the
chloroform layer was washed with a 1N-hydrochloric acid
solution and dried over sodium sulfate. The solvent was
removed under raduced pressure and the residue obtained was

apvliad to silica gel chromatography by using chloroform

methanol = 100 : 3 as an eluent to obtain the titles com-

pound (140 mg) .

l5-NMR (CDCl3, &) : 1.6-2.2 (4H, m), 3.15 (2H, t, J=8.8Hz),
3.56 (2H, m), 3.78 (3H, s), 4.10 (2%, t,
J=8.8Hz), 4.82 (1B, m), S5.27 (24, s),
6.70 (14, m), 6.89 (1iH#, d, J=8.8Hz),
7.20 (8H, m), 7.80 (24, m).

Refersnce example 7

Svnthesis of N®-{indolin-S~carbopnvl)- NS'Q°E7QV1‘ﬂ'

ornithine methvl ester

The compound (140 mg) of Reference example 6 was added
to a 30 % hydrogen bromide-acetic acid (2 ml) of phenol
(150 mg), and the mixture was:sti:red at room temperaturs
for 4 hours. Next, when a large amount of ether was added
to the resaction solution, red-brownish oily product was
precipitated. Almost all the part of the ether layer was
removed and the oily product was suspencded in chloroform.
The suspension was washed with a saturated aqueous sodium
hydrogen carbonate solution and extracted with chloroform.
The chloroform layer was dried over sodium sulfate and the
solvent was removed under reduced pressure to obtain the
title compound (50 mg) .



at hncl c nf

(1H, s). np; 204-208 [err]C (deconposed) Reference exanpl e 43-S
met hyl 4-[(2, 4-di am no-6-pteridinyl)-

REP[AGEMENT SHEET

met hyl ] - 3, 4-di hydr o- 2H 1, 4- benzoxazi n- 7- car boxyl ate I n di net hyl &

(10 M) were suspended 6-brono- nethyl -2, 4-di am nopteridine
hydr obr om de. i sopr opanol adduct (410 ng) and net hyl
3, 4-di hydr o- 2H 1, 4- benzoxazi n- 7- car bo- 28yl ate (200 ng), and

abCL 1oans,

09 JAN 1999

he—suspenrs+on

was stirred at a bath tenperature of 65 C for 4 hours and atj90[err]C for

19 hours. After cooling, dinethylacetam de -was condensed under Teduc=

ol
cu

pressure, ahg-o¥Rorcor{n and anoaqueowsk$odiuth&mrogen carkandHe)sol ution

were added to the condensate. ter reC|p|tat§V re filt d_off, the
b i

organi c | ayer was washed with &er(Zdhd ™ri &d

t he

WBgnegl U\Tate
3.75 (3H, s8), 4.79 (14, m), 6.53 (1H, 4,

J=7.8Hz), 6.86 (24, m), .99 (15, m),
7.1-7.6 (S#, m), 7.82 (2H, m).

vnt i F Na-[1-7(2, 4-diamino—-§-oteridinviimerhvil-

-NO-benzovl-L-ornithine methvl egtsr

In dimethylacetamide (1 ml) were suspended the com-
pound (50 mg) of Reference example 7 and 6-bromomethyl-2,4-
iaminopteridine.hydrobromideoisopropanol adduct (44 mg),

and the mixture was stirred at 50 to 55 °C for 4 hours.
After cooling, water (3 ml) containing triethylamine (22
mg) was added to the reaction mixture, and then the mixture
was extracted with chloroform. After the chloroform layer
was dried over sodium sulfate, the solvent was removed
under reduced pressure and the residue was applied to
silica gel chromatography using a mixed solvent of chloro-
form : methanol = 10 : 1 as an eluent toc obtain the title

- compound (34 mg) .

lH-NMR (CDCl3, 8): 1.6-2.2 (4H, m), 3.07 (2H, t, J=8.8Hz),
3.50 (2H, m), 3.56 (2H, t, J=8.8Hz),
3.79 (3H, s), 4.53 (2H, s), 4.76 (1lH,
s), 6.52 (l1H, d, J=8.3Hz), 7.19 (1lH, d,
J=7.6Hz), 7.45 (3H, m), 7.62 (2H, m),
7.80 (2H, m), 8.76 (lH, s).

Example 6
vn i Ne—-f1-1 4-di ino-g-pteridinvlimerhvll -
in-S~carbonvl) -Nd-benzovl-IL,-ornithin

In ethanol (S ml) was dissolved the compound (34 mg)
of Example 5, and 1N-sodium hydroxide aqueous solution (0.1
ml) was further added to the solution and the mixture was
stirred at 35 °C for 4.5 hours. After stirring at 25 °C
for 20 hours, water (1 ml) was added to the reaction mix-
ture and the reaction mixture was evaporated to dryness

under reduced pressure. During this procedure, the outer



sol vent was renoved under reduced pressure. The residue was

silica gel
. met hanol
(CDC [err]
(2H, brt),

J=9.0Hz), 8.71 (1H, s). Reference exam2®-43 Synt hesis of
4-[(2,4-di am no-6-pteridinyl)methyl]-3, 4-

chromat ography and el uted by using a m xed solveniﬂgiﬁghﬁgﬁ
=97 : 3 to obtain the title conpound (100 nmg). |

CDlerr]0GD = 9: 1, [err]): 3.63 (2H, brt), 3.84 (e3lr-09s)'_j N 1993
,L7.50 (1H, d,

4.72 (2H, s), 6.68 (1H, d, J=9.0Hz), 7.47 (1H 9

le%ﬁﬁﬁT

di hydr o- 2H 1, 4- benzoxazi n- 7-car boxylic acid REPLACEMENT SHEET

temperature was controlled so as not to exceed 30 ‘C. A
yellowish solid material was obtained and dissolved in
water (5 ml), and the solution was adjusted to pH=3.7 with
IN~hydrochloric acid and allowed to stand in a refrigerator

for 2 hours. Deposited precipitates were collected by

g}

£iltration to obtain the title compound (25 mg) .

lH-NMR (DMSO-dg, &) : 1.64 (28, m), 1.83 (2H, m), 2.98 (2H, .
t, J=8.3Hz), 3.57 (24, t, J=8.3Hz),
4.36 (1, m), 4.53 (2H, s), ©.64 (2H,
m), 7.45 (3K, m), 7.59 (24, m), 7.82
(24, m), 8.12 (1#, d, J=8.6Hz), 8.43
(14, m), 8.69 (1H, s).

mp; 179-183 ‘C (decomposed) '

Refersnce example 8

Svnthesis of N8-nhrhalov]-N®—carbobenzoxv-ornithine
methvl ester

Phthalic anhydride (2.45 g) was added to a dichloro-
methane (70 ml) solution of N®-carbobenzoxy-L-ornithine
(2.0 g), and then water (70 ml) énd potassium carbonate
(1.12 g) were added to the mixture and the mixture was
stirred at room temperature for 15 hours. The mixture was
condensed to 60 ml under reduced pressure and adjusted to
pH=3 with 1N-hydrochloric acid. Deposited precipitates
were collected by filtration and vacuum dried. White
crystals obtained were dissolved in low water-content
methanol (80 ml) and the solution was cooled to -30 *C and
stirred for 10 minutes. Then, at the same temperature,
thionyl chloride (2 ml) was slowly added dropwise. The
reaction mixture was slowly returned to room temperature
and refluxed for a further 2 hours. The solvent was
removed under reduced pressure and the residue obtained was
applied to silica gel chromatography by using chloroform :
methanol = 100 : 1 as an eluent to obtain the title
compound (2.16 g).
lH-NMR (CDCl3, 8): 1.6-2.0 (4H, m), 3.69 (S5H, m), 4.20 (lH,

m), 5.06 (24, s), S5.70 (1H, m), 7.29




- 56 - The conpound (60 ng) of Reference exanple 42 was s

m xed sol vent of 1N-sodi um hydroxide aqueous sol ution (ZOIHH%AOHMEHTﬁﬁﬂEW
(20 m) and the suspension was refluxed for 2.5 hours under oy Ad-t
cool i ng,
adjusted to pH=5 (suspended) with 1N hydrochloric acid.
stand at cool place, deposited preciplpgtes were collecte
and dried to obtain the title conpound (60.8 ng). [err] HNVR (DVMBSO-d[err],

3.63 (2H, m, 4.22 (2H, m, 4.71 (2H, s), 7.21 (1
s). Example 23 Synthesis of

[err]):

Ilwlfllu T\ CC

QAR

y—frt+tr-at-+on

the sol vent was renoved and water was added and

diet hyl N[ 4- i ol
met hvl | - 3, 4- di hydr o- 2H- 1 4- bélr??oxﬁ‘iifnj%eg égny[n} am?”&’w %‘ie” inyl)-

Referencs example 9

Svnthesis of Nd-phthalovl-ornithine mechvl

After adding a 10 % palladium-carbon (500 mg) to a
methanol solution (100 ml) of the compound (2.18 g) of _
Reference example 8, the mixture was stirred under hydrogen
atmosphere at room temperature for 20 hours. Palladium-
carbon was removed by filtration using Celite and the sol-
vent was removed under reduced pressure. The residue
obtained was subjected to silica gel chromatography by
using chloroform : methanol = 100 : 3 as an eluent to
obtain the title compound (223 mg).
l4-NMR (CDClj3, 8): 1.7-2.1 (4H, m), 3.75 (2H, m), 3.83 (3H,

s), 7.76 (28, m), 7.84 (2H, m).

Reference example 10

M\I_EQS_J_Q;_E“ zoxvindolin-5-ca

laovl-orni v

By adding thionyl chloride (2.5 ml) to l-carbobenzoxy-
indolin-S-carboxylic acid (297 mg) to prepare suspension,
and a catalytic amount of dimethylformamide was added to
the suspension and the mixture was stirred at room
temperature for 2 hours. Then, the mixture was evaporated
to dryness under reduced pressure. The resulting solid
material was dissolved in dichloromethane (7 ml), and to
the solution were added the compound (250 mg) of Reference
example. 9 and potassium carbonate (640 mg). Then, water (7
ml) was further added thereto, and the mixture was
vigorously stirred at room temperature for 12 hours. -Next,
the reaction mixture was poured into water and extracted
with chloroform, and the chloroform layer was washed with
IN-hydrochloric acid and dried over sodium sulfate. The
solvent was removed under reduced pressure. The residue

obtained was subjected to silica gel chromatography using
chloroform : methanol = 100

title compound (330 mg).
lH-NMR (CDCli3, 8): 1.6-2.1 (4H, m), 3.12 (2H, t, J=8.8Hz),

3 as an eluent to obtain the



glutamate To a sol ution of diethyl phosphorcyani date (64 [er
triethylamne (60 [err]l) and anhydrous di et hyl f or mam de (
t he conpound (50 ngy) of Reference exanple 43 and the m xtur
under nitrogen atnosphere at 80 C for 5 mnutes. After cool
tenperature, triethylamne (20 [err]l) and diethyl gl utamat
added to the m xture and the m xture w2y again heated to 8(
for 2.5 hours. After cooling, the reaction mxture was extf

1)
SREP)ACEMEP S eT
ij@wa?wgm

afRd-stirred

chl oroform and the chloroform | ayer was washed successi vel
saturat ed aqueous sodi um hydrpgen Gar bghat § sel ygpon_and
After drying the chloroforn1layer(ovérgﬂéggés?uxééﬁl?gte???

acted Wi th

ialé’@e Solution.
e 50l vent was

renoved. under reduced pressurk8 Figiredi-§de (6Br amhedSwaA3 $2bj ested to

silica gel chromatography = ¢.80 (14, d, J=7.8Hz), 7.1-7.5

7.5-7.9 (GH{ m) .

(5E, m),

O

rnithine marhvl ester

- To a 30 % hydrogen bromide-acetic acid (8 ml) solution

of p
2

)

a

>
-

w

ef

cr

nenol (300 mg) was added the compound (330 mg) of
ence example 10 and the mixture was stirred at room
emperature for 4 hours. Then, when a large amount of

ether was added to the reacticn mixture, a red-brownish
0oily product was precipitated. Almost all the ether layer

was removed and the oily product was suspended in

chloroform. The suspension was washed with a saturated
aqueous sodium hydrogen carbonate solution and extracted
with chloroform. The chloroform layer was dried over

sodium sulfate and the solvent was removed under reduced

pressure to obtain the title compound (147 mg).

lH-NMR (CDCl3, 8): 1.6-2.1 (4H, m), 3.04 (2H, t, J=8.3Hz),
3.62 (2H, t, J=8.3Hz), 3.72 (2H, m),
3.75 (3H, s), 4.86 (1H, m), 6.5-6.7 (24,

m), 7.52 (2H, m), 7.68 (2H, m), 7.82
(2H, m). '
Example 7
vn i N¢-T1~-[(2,4-diamino-6-pteridinvl)methvll -
indolin-S~carbonvl) -Na—on;bg lovli-ornithine methv] ester

In dimethylacetamide (1.0 ml) were suspended the com-
pound (146 mg) of Reference example 11 and 6-bromomethyl-
2,4-diaminopteridine hydrobromide-isopropanol adduct (115

mg) and the suspénsion was stirred at S0 to 55 °C

for 4

hours. After cooling, to the mixture was added water (4
ml) containing triethylamine (30 mg), and the mixture was
stirred and then extracted with chloroform. The chloroform
layer was dried over sodium sulfate and the solvent was

removed under reduced pressure. The residue obta

ined was -




by using a m xed solvent of chloroform: nethanol =19 : _1.as_an eluent
obtain the title conmpound (10 ng). [err]H NMR (CDC [err]

[err]) : 1.23 (3H, t, J=6.8Hz) , 1.29 (3H, t, J=6.8Hz), 3ﬁE%§§Q5$§%T_SHE@Fﬂ
(2H, g, J=6.8Hz), 4.22 (2H, q, J= 6.8Hz), 4.32 (2H, m, }4. %hEZ

'57 - '6.59 (1H d, 1210.0H) . 7.29 (1H d. 3210 0Hz) . 7]3d QLB AN 93976
(1H, s) Exanple 24 Synthesis of N[4-[(28 4-di am no-6-ptqgriidinyl) nethyll
3, 4-di hydr o- 2H 1, 4- benzoxazi n- 7- car bonyl ] - L- gl ut am c¢ aciyd

applied to silica gel chromatography by using a m~<ed

solvent of chlorcform : methanol = 10 : 1 as an eluen: to

obtain the title compound (140 mg).

lH-NMR (CDCl3, &8): 1.7-2.2 (4H, m), 3.06 (24, t, J=8.3Hz),
3.56 (2H, t, J=8.3Hz), 3.72 (24, m),
3.76 (3H, s), 4.53 (2H, s), 4.88 (1lH,
m), 6.45-6.62 (28, m), 7.56 (2H, m),
7.71 (2K, m), 7.84 (2H, m), 8.82 (1E,

s) .
?&amg'le a
v =
in lin=§-~ b

The compound (140 mg) of Example 7 was suspended in
2N-sodium hydroxide aqueous solution (10 ml), and the
nixture was stirred at 30 °C for 12 hours. The mixture was
evaporated to dryness under reduced pressure and yellowish
solid material obtained was dissolved in water (5 ml). The
solution was adjusted to pH=3.7 with 1N-hydrochloric acid
and allowed to stand in a refrigerator for 2 hours. Depo-
sited precipitates were collected by filtration. A
yellowish solid material was obtained subjected to silica
gel chromatography by using a mixed solvent of chloroform :
methanol: 28 %-aqueous ammonia = 5 : 4 : 1 as an eluent to
obtain the title compound (20 mg).
lH-NMR (DMSO-dg, 8): 1.5-2.1 (4H, m), 3.14 (2H, t, J=
8.3Hz), 3.58 (2H, t, J=8.3Hz), 4.38
(1H, m), 4.54 (2H, s), 6.71 (1H, m),
7.3-7.6 (4H, m), 7.6-7.8 (3H, m), 8.08
(LH, m), 8.71 (1H, s).

mp; 195-199 °C (decomposed)

ran xam
Svathesis of NS-(3-m§;ngxygggggnvagn;QvL)-Na-ggggg-
zQxv-ornithi m

To a dichloromethane (40 ml) solution of N®-carbo-

benzoxy~L-ornithine (2.4 g) was added methyl isophthalate
chloride (2.1 g), and then, water (40 ml) and potassium



In ethanol (3 m) was di ssol ved t he compound (9 ng) of Exanp 3—and o

the solution was added 1N-sodi um hydr- oxide aqueous sol uti on RERDACEMENT 3%§ET
m xture was stirred at roomtenperature for 4 days. The sol venf—was.remnye
and the residue was subjected to silica gel .colum chromat ograp WidnltﬁiQQ

a m xed solvent of chloroform: nethanol : aqueous ammoni a AN
Fractions containing the title cont pe@9+ were coll ected and tkhe—seotvent |
was renoved therefrom The reside was di ssolved by addi ng a|saturated
aqueous sodi um hydrogen carbonate solution (200 [err]l) and *tire—selt—i-on

was adjusteGaFEOD&FabO&t44gXsuspendﬁﬂ*ihw dheppiingutl ahgdebehhoxteraci d

and al | onedytQ stand.at,co0} N slted Qre LpLtates were
col | ected b; f||trat|onato taln fﬁgq%¥%1éqgé E&% T & FQ?TTH-NNR

(DNBC>d[errfas[6????"5§¢8@QQ¢QSI%Q§¢8409*3§SN§EQ0@33@1Hl ﬁrd adjusued
to pH=3 with 1N-hydrochloric acid, and deposited preci pi-
tates were collected by filtration and vacuum dried. A
white solid was obtained and dissolved in a low water-
ceontent methanol (100 ml) and the solution was cooled to -
30, °C and stirred for 10 minutes. Then, thionyl chloride
(3 ml) was gradually added dropwise at the same
temperature. The reaction solution was slowly returned to
room temperature and.refluxed for a further 2 hours. The
solvent was removed under reduced pressure and the residue
obtained was subjected to silica gel chromatography by
using chloroform : methanol = 100 : 1 as an eluent to
obtain the title compound (600 mg).
lE-NMR (CDCl3, 8): 1.6-2.0 (4H, m), 3.46 (24, m), 3.70 (3H,

s), 3.89 (3H, s), 4.34 (14, m), 5.08
(24, s), 5.88 (1H, d, J=7.8Hz), 7.31
(SH, s), 7.45 (1H, m), 8.05 (2H, m),
8.41 (1H, s).

fa aa
Svnthesis of N3-(3-methoxvcarbonvlbenzovl)-ornithine
mg;b'\ﬂ ester

After adding a 10 % palladium-carbon (100 mg) to a
methanol solution (100 ml) of the compound (600 mg) of
Reference example 12, the mixture was stirred under a
hydrogen atmosphere at room temperature for 20 hours.
Palladium-carbon was removed by filtration using Celite and
the solvent was removed under reduced pressure. The
residue obtained was subjected to silica gel chromatography
by using chloroform : methanol = 100 : 3 as an eluent to
obtain the title compound (360 mg) .
lH-NMR (CDCl3, 8): 1.6-2.0 (4H, m), 3.50 (3H, m), 3.72 (3H,

s), 3.92 (3H, s), 7.49 (lH, t, J=7.8Hz),
7.63 (lH, m), B8.0-8.2 (2H, m), 8.43 (lH,
s).



2.24-2.38 (2H, m, 3.67 (2H, t, J= 3.8Hz), 4.25 (2H, t, JI=.
m, 4.70 (2H, s), 6.83 (1H, d, J=8.6Hz), 7.26 (1H, s), 7.30
J=8.6Hz), 8.09 (1H, m, 8.70 (1H, s). IR (KBr) v max 3464,
cnferr]. Exanple 25 Synthesis of nmethyl N-[1-[(2,4-diam ng-
met hyl ] i ndol i n-5-carbonyl] -DL-2-am no-4-phosphonobutyr at ¢
di met hyl formam de (30 m) were suspend@® 4riethylamne (2
cyanophosphoni ¢ acid (440 ng). Then, to the suspensi on was
di am no- 6-pteridinyl)nethyl]indolin-5-carboxylic acid (303 ng) and
m xture was sbicbh-a8dcat Q@R Lepperature overnight (Solution A). On the

ot her hand, 1 n anhydrous
Svathasis of N®—(l-carbobenzoxvindolian-S-carbonv!) -NO-

Q) =

Lo ey
2 ng) and dretky
added 1-[(2, 4-

{3-methoxvcarbonvlibenzovl) —ornithine merhvl ester

By adding thionyl chloride (5 ml) to l-carbobenzoxy-
indolin-S~-carboxylic acid (350 mg) to prepare suspension,
and a catalytic améunt of dimethylformamide was further
added to the suspension and the mixture was stirred at room
tegperature for 2 hours. Then, the mixture was evaporated
to dryness under reduced pressure. The resulting solid
material was dissolved in dichloromethane (7 ml), and to
the solution were added the compound (360 mg) of Reference
example 13 and potassium carbonate (650 mg). Then, water
(7 ml) was further added thereto, and the mixture was
vigorously stirred at room temﬁerature for 12 hours. Next,
the reaction mixture was poured into water and extracted
with chloroform, and the chloroform layer was washed with
IN-hydrochloric acid and dried over sodium sulface. The
solvent was removed under reduced pressure. The residue
obtained was subjected to silica gel chromatography using
chloroform : methanol = 100 : 3 as an eluent to obtain the
title compound (390 mg).
lH-NMR (CDCl3, &) : 1.6-2.1 (4H, m), 3.08 (2H, t, J=8.3Hz),
3.52 (24, m), 3.75 (3H, s), 3.88 (3H,
s), 4.06 (2H, t, J=8.3Hz), 4.78 (1H, m),
5.26 (2H, bs), 7.16 (1H, d, J=7.3Hz),
7.2-7.6 (7H, m), 7.65 (2H, m), 7.9-8.1
(2H, m), 8.43 (1H, s).

Reference example 15

svnthesis of N®-(indolin-S5-carbonvl)-N8-(3-methoxy-
r v 2 - i i methvl r

To a 30 % hydrogen bromide-acetic acid (6 ml) solution
of anisol (0.5 g) was added the compound (390 mg) of
Reference example 14 and the mixture was stirred at room
temperature for 4 hours. Then, when a large amount of
ether was added to the reaction mixture, a red-brownish
oily product was precipitated. Almost all the ether layer



acid

met hanol (5 m) was di ssol ved DL-2-am no-4- phosphonobut yrfiT
at O[err]C and then thionyl chloride (1 m) was graduaIIyREBHHHE

solution at the sanme tenperature. After the m xture was Het
tenperature and stirred overnight, the solvent was renovgd
pressure. The residue obtained was di ssolved in anhydrou;

MENT BHEET

et AR

(Solution B). Then, Solutions A and B-#re nixed. To the|n Xedsotrutio

further added triethylam ne (505 ng) and the m xture wasjst

irred at

room

e solvent was renoved under reduced

t enper at ur  for. 3 daws. . TheD, .t C ' ‘ ]
pressure to obtaln a rggﬁdgée(90 Y gyOCrpfas suspended in

chloroform. The suspension was washed with a saturatad

aqueous sodium hydrogen carbonate solution and extracted

with chloroform. The chloroform layer was dried over

sodium sulfate and the solvent was removed under reduced

pressure. White solid obtained was recrystallized from n-

nexane-chloroform-methanol to obtain the title compound

(192 mqg) .

li-NMR (CDCl3, 8): 1.7-2.1 (4H, m), 3.05 (2H, t, J=8.3Hz),

3.53 (2H, m), 3.67 (24, t, J=8.

3Hz),

3.75 (3H, s), 3.89 (3H, s), 4.75 (iH,
m), 6.73 (1H, d, J=7.8Hz), 7.16 (lH, d,
J=7.8Hz), 7.47 (lH, m), 7.55 (2H, m),
8.09 (2H, m), 8.45 (1H, s).

indolin=5-carbonyl) -N%- (3-methoxvecarbonvibenzovl) —ornithine

methv! tar

In dimethylacetamide (2.5 ml) were suspended the com-
pound (192 mg) of Reference example 15 and 6-bromomethyl-
-2,4-diaminopteridine hydrobromide (142 mg) and the suspen-
sion was stirred at 50 to 55 °'C for 4 hours. After cool-
ing, to the mixture was added water (5 ml) containing
triethylamine (43 mg), and the mixture was stirred and then
extracted with chloroform. The chloroform layer was dried
over sodium sulfate and the solvent was removed under
reduced pressure. The residue obtained was applied to
silica gel chromatography by using a mixed solvent of

chloroform : methanol = 10
title compound (110 mgq).

: 1 as an eluent to obtain the

H-NMR (CDClj3, &) : 1.7-2.14H, m), 3.06 (2H, t, J=8.3Hz),
3.55 (4H, m), 3.78 (3H, s), 3.93 (3H,

s), 4.52 (2H, s), 4.79 (1H, m),

(l1H, d, J=7.8Hz), 7.05 (14, d,

6.51
J=7.8Hz),

7.4-7.7 (3H, m), 8.0-8.2 (2H, m), 8.45

(1H, m), 8.77 (lH, s).



t he residue obtai ned,

100 ng thereof was taken and fractigpation was

carried out by using a high performance |iquid chromatogria
YMC- A323) with an eluent of water : acetonitrile : trifl
87.5 : 12.5 1 to obtain the title conpound (2 ng). [err]
[err]): 1.7-2.3 (4H, m, 3.06 (2H, t, J=8Hz), 3.58 (2H,
(3H, s), 4.36 (1H, m, 4.70 (2H, s), 6383 (1H, d, J=8.6
8.78 (1H, s). Reference exanple 44 Synthesis of nethyl

4- am no- 3- hydr oxy-benzoate I n nethanol (40 m) was suspe

CREPLACAMENT syieeT
Db AN 988

60 (2H., m,

4-am no- 3-

hydr ogen ¢ s for 10 m nutes,

hﬁ%&gﬁg-igenzoic acid and to the suspension was passed through a

and the m xture was stirred at

room

tenperature for3&3&3&&;&J@§m@§tﬁédfmzp4-”’am‘ﬂc-ﬁ*““=*‘ﬂ’1v-)me;ﬂv-1—

indolin-S-carbonyl) -N8-igophrhalovl-ornithine

The compound (110 mg) of Example 9 was dissolved in

ethancl (14 ml),
(0.48 ml)
was stirred at 35 °C for 4.5
25 *C for 20

reaction mixture and the

and 1N-sodium hydroxide aqueous
was furc
hours.
stirrad at hours, water (1
the
ed to dryness under reduced pressure.
dure,

30 *C.
dissolved in water (5 ml),

pH=3.7 with

outer temperature was so controlled not to

refrigerator for 2 hours. Deposited

solution

her added to the solution and the mixture
After the mixtures was
ml) was added to
reaction mixture was evaporat-

During this proce-

exceeding

A yellowish solid material was obtained and
and the solution was adjusted to
IN-hydrochloric acid and allowed to stand in a

precipitates wers

collected by filtration to obtain the title compound (78

ng) .
lH-NMR (DMSO-dg, &) : 1.5-2.0 (4H, m), 3.00 (2H, t, J=
8.8Hz), 3.32 (2H, m), 3.59 (24, t,
J=8.8Hz), 4.40 (1K, m), 4.56 (2H, s),
6.69 (1H, d, J=8.3Hz), 7.56 (1H, m),
7.63 (2H, m), 8.0-8.2 (2H, m), 8.44
(1H, s), 8.65 (1H, m), 8.73 (1H, s).
ers D
Syn;hgsls of NS-(4-methoxvcarbonvibenzovl) -N¢~carbo-
n N hin \'2 .
To a dichloromethane (60 ml) solution of N®-carbo-

benzoxy-L-ornithine (2.0 g)
chloride (3.0 g),
carbonate (4.8 q)

and then,_water (60 ml)

was stirred at room temperature for 15 hours.

was added methyl terephthalate
and potassium
were added to the mixture and the mixture

The mixture

was condensed under reduced pressure to 50 ml and adjusted

to pH=3 with 1N-hydrochloric acid, and deposited

tates were collected by filtration and vacuum dried.

precipi-
Whitce

solid obtained was dissolved in a low water-content methan-

ol (100 ml)

and the solution was cooled to -30 °C and stir-




cipitates were collected by fiItratioh,mashed three tines with ether and

then vacuumdried to obtain the title conpound (4.15 g). [erjrLl - )
(CDCl [err]: [err]): 3.83 (3H, s), 6.68 (1H d, J=8Hz), 7.41 <§§PD%§§MtNT SHEET

Ref erence exanpl e 45 Synt hesi s 4-net hoxycar bonyl - 2- hydr oxy- ghljor oacet yT -
anilide In dichloronethane (30 mM) were di ssolved the conpoynd GHQOJQN 1989
Ref erence exanple 44 and triethylam ne-33%-0 nml) and the sol diti was made
O[err]C. To the solution was added -59 -

red Zor 10 minutes. Then, thionyl chloride (3 ml) ~w=s

gracually added dropwise at the same temperaturea. The
reaction solution was slowly returned to room temperature
and refluxed for further 2 hours. The solvent was ramoved
under reduced pressure and the residue obtained was
subjected to silica gel chromatography by using chlorcform
: methanol = 100 : 1 as an eluent to obtain the title
compound (710 mg). -
lH-NMR (CDCl3, & : 1.6-2.1 (43, m), 3.51 (2K, m), 3.74 (3H,
s), 3.94 (3H, s), 4.43 (1H, =m), 5.11
" (2K, s), 5.53 (1#, m), 6.63 (lH, bs),
7.34 (52, s), 7.83 (2H, d, J=8.8Hz),
8.08 (2H, d, J=8.8Hz). |
Refarance example 17

Synthesis of NS_ 4-

rhy) tar

After adding a 10 % palladium-carbon (100 mg) to a
methanol solution (100 ml) of the compound (710 mg) of
Reference example 16, the mixture was stirred under hydro-
gen atmosphere at room temperature for 20 hours. Pallad-
ium-carbon was removed by filtration using Celite and the
solvent was removed under reduced pressure. The residue
obtained was subjected to silica gel chromatography by
using chloroform : methanol = 100 : 3 as an eluent to
obtain the title compound (410 mg).

IH-NMR (CDCls, 8): 1.6-2.1 (4H, m), 3.49 (3H, m), 3.73 (3H,
' s), 3.94 (3H, s), 7.20 (1H, m), 7.84

(2H, 4, J=8.3Hz), 8.09 (2H, d, J=8.3Hz).
Ref"grange nxamg'l e 18

Synthesis of N“—(1—gg;bgbggzng;ngglin—5—;arpgnv1)—N§:
d-methoxv nv nzovl) - ithine m vl e

By adding thionyl chloride (2.5 ml) to l-carbobenzoxy-
indolin-5-carboxylic acid (260 mg) to prepare suspension,
and a catalytic amount of dimethylformamide was further
added to the suspension and the mixture was stirred at room

temperature for 2 hours. Then, the mixkture was evaporated




dropwi se a di chl oronmet hane solution (5 m) of chloroacetyl
m ) under nitrogen atnosphere over 8 mnutes, and the m xtju
at the same tenperature for one hour. Then, to the reactid
added a saturated agueous anmoni um chl oride solution and g
tates were collected by filtration.
usi ng chl orof ormacetone to obtain the®i4le conpound (O.

Recrystallization was |

(CbCferr]: [err]): 3.90 (3H, s), 4.25 (2H, $), 7.52 (2H,

AP e

%..—1
C.

Q
A~

[err]H—NNR

J=8Hz). Reference exanple 46 Synthesis of net hyl

3- oxo- 3, 4- q1hy ro-2H1,4 carboxyl ate_Ln, et
suspended te rﬂ?%&n&“ﬁ@*o %Rgrgﬁéﬁce'exghglg 55}‘3

suspensi on waEse giddedvas ¢ sso1ved in dichloromethane

(3 .ml),

8371k _d

%%ﬂ‘ﬁﬁoo m) was

and to

the solution were added the compound (245 mg) of Refarence

17 and potassium carbonate (812 mg).
fu:ther‘added thereto,
vigorgcusly stirred at room temperature
e rsaction mixture

chloroform, and
wwvdrochloric acid

solvent was removed under reduced pressure.

Then,

for 12 hours.

was poured into water and extrc

and dried over sodium sulfate.

and the mixturs was

water

Next,
acted

the chloroform layer was washed with

The

The residue

obtained was subjected to silica gel chromatography using

chloroform : methanol 100

titls compound (310 mg).

3 as an eluent to obtain the

lz-NMR {CDClj, 8): 1.7-2.2 (4H, m), 3.16 (2H, t, J=8.3Hz),
3.61 (18, m), 3.79 (3, s), 3.%94 (3H,
s), 4.11 (2H, t, J=8.3Hz), 4.83 (l4, m),
5.29 (2H, s), 6.89 (lH, d, J=7.3Hz),
7.02 (1H, m), 7.40 (SH, m), 7.66 (2H, d,
J=7.3Hz), 7.90 (2H, d, J=8.8Hz), 8.08
(24, d, J=8.8Hz).

Reference example 19

Synthesis of N®-(indolin-S-carbonvl)-N3-(4-methoxv=
ri w1 Y - i in v} r

To a2 30 % hydrogen bromide-acetic acid (10 ml) solu-
tion of phenol (1.0 g) was added the compound (400 mg) of
Reference example 18 and the mixture was stirred at room

temperature for 4 hours. Then,
ether was added to the reaction mixture,

oily product was precipitated.

was removed and the oily product was suspended in

chlcroform

when a large amount of

a red-brownish
Almost all the ether layer

The suspension was washed with a saturated

aqueous sodium hydrogen carbonate solution and extracted

with chloroform.

The chloroform layer was dried over

sodium sulfate and the solvent was removed under reduced

pressure.

White solid obtained was recrystallized from n-




at nosphere for 90 m nutes. After cooling the reaction
were collected by filtration and vacuumdried to obtain

potassi um acetate (5.0 g) and the mixture was rEflUXEdnﬁQEEFE&%%@Q@EgHEETe
t

F titre conpognd
(5.2 g). [err]HNWR (DVsO-d[err]: [err]): 3.80 (3H, s), {4. 3}@231932?9%88985
(1H, m, 7.43 (1H, m, 7.56 (1H, m. Reference exanple 47 |Synthesis of

met hyl 3, 4-di hvdr o- 2H 1, 4- benzoxazi n- 735car boxyl at e Undgqr ni trogen
at nosphere, to tetrahydrofuran (30 m) were added tetralydrofuran. borane

[92)

conpl ex (J.%%ﬂ solution, 10 m) and the conpound (440 ng) of Reference

exanpl e 46
m nutes, and4e)r.efl uxed for 4 hours. The reaction

l4-NMR (CDClj, &) : 1.6-2

.l (45‘:, m), 3-05 (ZH[ t, [V

APeCCYRIOEREMAIRENRBO WalkO sPPFFER WS roGma SATBAGr e for 15

3.48 (24, m), 3.62 (2H, t, J=8.3HEz),
3.7 (3H, s), 3.%94 (3H, s), 4.75 (1lH,

m), 6.57 (14, &, J=7.8Hz), 7.19

(1%, d,

J=7.88z), 7.55 (24, m), 7.89 (2H, d,

. J=8.3HKz), 8.07 (24, 4, J=8.3Hz).

In dimethylacetamicde (2.0 ml) were suspended

the com-

pound (140 mg) of Refarence example 19 and 6-bromometihyl-
2,4-diaminopteridine hydrobromide (105 hg) and the suspen-
sion was stirred at S0 to 55 °C for 4 hours. After cool-
ing, to the mixture was added water (4 ml) containing
triethylamine (32 mg), and the mixture was stirred and then
extracted with chloroform. The chloroform layer was dried
over sodium sulfate and the solvent was removed under
reduced pressure. The residue obtained was subjected to
silica gel chromatography by using a mixed solvent of
chloroform : methanol = 10 : 1 as an eluent to obtain the

title compound (180 mgq).

lH-NMR (CDCl3, &) : 1.6-2.1 (4H, m), 3.08 (24, t, J=8.8Hz),

3.4-3.7 (4H, m), 3.79 (3H, s),

sy, 4.54 (2H, s), 4.83 (14, m),

3.94 (3H,

6.52

(14, d, J=8.3Hz), 6.79 (1H, d, J=6.8Hz),
7.17 (14, m), 7.59 (2H, m), 7.92 (2H, d,
J=8.3Hz), 8.09 (2H, d, J=8.3Hz), 8.81

(1H, s).
xamople 1
hesi F N&-[1] - 4-diamino-6-p idiny
indolin-5-carbonyl) -N5-teleisophthalovl-ornithine

meth -

The compound (150 mg) of Example 11 was dissolved in
ethanol (24 ml), and 1N-sodium hydroxide aqueous solution



m xture was cooled to roomtenperature and 6N hydrochl ori cj

was added thereto. The reaction m xture was condensed unde

pressure and poured into water and nmade al kaline with 2N sjod

aqueous solution. Then, the title conpound was extracted
and the organic | ayer obtained was washed with a saline
and dried over magnesiumsul fate. Afteggrenoving the sol

o271l )

REPUACEMENT SHEET

rnvl
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pressure, the residue obtai ned was subjected to silica gel colunn
chronatograp The resi due was devel oped, and Eluted Wi th a M Xed-sotvent
of hexane :'&thyillad@idizther asded Gﬁ’t 5°F ER uf‘F‘Pf‘eaESn’b%%rfEl*‘“u <

was stirred at 35 °C for 4.5 hours. After the mixture was

stirred at 25 °‘C for 20 hours, water (1 ml) was added to

the reaction mixture and the reaction mixture was

evaporat-

ed to dryness under recuced pressure. During this proce-

dure, outer temperature was soO controlled not to exceeding
30 'C. VYellowish solid material obtained was dissolved in

£

ater (5 ml), and the solution was adjusted to pH=

3.7 with

1IN-hydrecchloric acid and allowed to stand in a refrigerator

for 2 hours. Deposited precipitates were collected by

filtration to obtain the title compound (109 mg).

l5-NMR (CDClj3, &) : 1.5-2.0 (4H, m), 3.00 (2H, t, J=8.8Hz2),

3.30 (2H, m), 3.58 (2H, t, J=8

.8Hz),

4.36 (1H, m), 4.54 (2H, s), 6.68 (lH, &,
J=8.8Hz), 7.62 (28, m), 7.91 (2H, d,

J=8.3Hz), 7.99 (2H, d, J=
(1, d, J=7.8Hz), 8.61 (
(1€, s).

mp; 215-220 °C (decomposed)

’ 8-10

To a tetrahydrofuran (8 ml) solution of «-benzyl N-t-

ine (0.92
f iscbutyl

butoxycarbonyl-L-glutamate (2.2 g) and triethylam
ml) was added a tetrahydrofuran (2 ml) solution o
chlorocarbonate (0.8 ml) at -20 °C under nitrogen
phere and the mixture was stirred for 30 minutes.

atmos-
Then,

aniline (0.5 ml) was added to the mixture, and the mixture
was stirred for one hour. The mixture was returned slowly
to room temperature and stirred for further 20 hours. The

solvent was removed under reduced pressure and the residue

obtained was dissolved in chloroform. The chloro
was washed with a saturated sodium hydrogen carbo
ous solution, dried over sodium sulfate and then
under reduced pressure. The residue obtained was

form layer
nate aque-
condensed

applied




310 . [err]H-NVR (CDCl [err]: [err]): 3.46 (2H, m 3" H—s
EZH, ??)J:EL 4H]z), 4.30 (1H, m, 6.53 (1H_ d, J= 9.8 Hz) REPLAG MEMT
(1H, d, J= 9.8Hz). Reference exanple 48 Synthesis of t oyt
N- car bobenzoxv- 3, 4- di hydro- 2H 1, 4- benzoxazi n-7-carboxlyl tg g n%'}l 1999
tetrahydrofuran (50 m) was dissolved the conpound (1.4 p) of ReTerence
exanpl e 47, and to the solution was add¥t-gradual |y sodi UmnydrToe {7
and the m xture was stirred at roomtenperature for 30| m nutes. Then,

{EET7

carbo- benzoxy chloride (3 nl) was added to the mi xture and thé m Xture

Was

stirred ovetdi ghticAfdear SoiatlocHaRpy 8l WaLAE WRIE-afded t apddadpaction

m xture, the actj on . .
= §§ : f as an eluent to obtain the titls compound (1.7 g).

l1H-NMR (CDCl3, 8): 1.44 (SH, s), 1.79-1.97 (1#, mj, 2.27-
2.40 (24, m), 4.32-4.44 (14, m), 5.16
(24, s), 5.22-5.38 (1K, m), 7.08 (14, t,
J=7.3Hz), 7.26-7.33 (74, m), 7.55 (28,

d, J=7.8Hz), 8.42 (1H, s).
Refarance example 21

~hagi £

The compound (1.7 g) of Reference example 20 was dis-
solved in trifluorocacetic acid (8 ml) under ice cooling and
the mixture was stirred for 30 minutes. The solvent was
removed under reduced prassure and the residue was dissolv-
ed in chloroform. The chloroform layer was washed with a
saturated sodium hyvdrogen carbonate agqueous solution and
then dried over sodium sulfate.' The solvent was removed
under reduced pressure to obtain the title compound (1.3
g).
l4-MMR (CDCl3, &) : 1.86-2.00 (1H, m), 2.17-2.38 (1K, m),

2.42-2.53 (2H, m), 3.53-3.60 (1H, m),

5.15 (2H, s), 7.07 (18, t, J=7.3Hz),

7.29-7.35 (7H, m), 7.48 (2H, d,
J=7.8Hz), 8.27 (lH, bs).

Reference example 22 .
Svnthesis of g-benzv] N-(l-carbobenzoxvindolin-5-
r V]) ~v— i 11 -L-alutamat

Thionyl chloride (2 ml) was added to l-carbobenzoxy-
indolin-S5-carboxylic acid (419 mg) and the mixture was
stirred at room temperature for 2 hours. Then, the mikture
was evaporated to dryness under reduced pressure. Solid
product obtained was dissolved in dichloromethane (2 ml)
and to the solution was added dichloromethane (2 ml)
solution containing the compound (400 mg) of Reference
example 21 and triethylamine (0.21 ml) under ice cooling
and nitrogen atmosphere, and the mixture was stirred over-

night. The reaction mixture was washed successively with



m xture was poured into cool water and the title conpound was extracted

with ethyl acetate. The organic |ayer obtained mas_driﬁd_QMEL;
N

sul fate and the solvent was renpved under reduced press
recrystallized from hexan-ethyl acetate to obtain the ti}

g). [err]HNVR (CDCl[err]: [err]): 3.85 (3H s), 3.91 (2H ﬁjpse e
f

m, 5.34 (2H, s), 7.35 (5H, m, 7.53 ¢38l- n), 7.99 (1H,
exanpl e 49 Synt hesis of N-carbobenzoxy- 3, 4-di hvdr o- 2H 1

xazin-7-carboxylic acid In ethanol (50 m) was suspendgd the conpound (1.9

g) of Referencgy@%apRhg-¢8. aen&' t@ éﬁsmr%&mm@%éﬁé%ﬁeﬁﬁummv

hydr oxi de aqueols sol ution (8. and the m x-
agueous solution and wauer, dried over sodium

sodium

REPLIOEMEN? 'g

%ﬁggg?s

nrrnnlln

A bnnvn

sulfate, and

then the solvent was removed under reduced prassure. The

residue obtained was subjected to silica gel chromatograghy

using, as eluents, dichloromethane ancd then chloroform to

obtain the title compound (317 mg).

lg-NMR (CDCl3, §): 2.10-2.20 (1¥, m), 2.29-2.51 (3H, =m),

3.05 (2%, t, J=8.8Hz), 4.0%
8.8Hz), 4.76-4.88 (14, m),
5.28 (2H, bs), 7.05 (1lH, t,

7.18 (14, d, J=7.8Hz), 7.23-

m), 7.33 (5H, s), 7.39 (34,

(24, <©, J=
$.18 (25, s),
J=7.3Hz),
7.30 (28,
s), 7.43-

7.66 (48, m), 7.80-7.84 (4H, m), 8.57

(14, bs).

Rafaranca ax a

£ N-(1-

ilido-l-g 3

The compound (S80 mg) of Reference example 22 was
dissolved in a mixed solvent (30 ml) of chloroform :
methanol = 1 : .2, and 1N-sodium hydroxide aqueous solution
(0.98 ml) was added thereto and the mixture was stirred at
room temperature overnight. While maintaining the water
bath temperature to 30 °C or lower, the solvent was removed
under reduced pressure. The residue obtained was dissolved
in water and after the solution was made acidic with 1IN-
hydrochloric acid, the mixture was extracted by using
chloroform. After the chloroform layer was drisd over

sodium sulfate, the solvent was removed under

reduced

pressure to obtain the title compound (413 mg).
lH-NMR (CDCl3, 8): 2.17-2.29 (2H, m), 2.52-2.56 (2H, m),

2.79 (2H, t, J=7.8Hz), 3.81 (2H, t, J=

7.8Hz), 4.51-4.61 (1H, m),

5.17 (24, s)

6.94 (1H, t, J=7.3Hz), 7.13 (2H, t,
J=7.8Hz), 7.34 (5H, s), 7.43-7.65 (5H,
m), 8.03 (lH, bs), 9.02 (lH, s).

r e ex 4

’



ture was stirred overnight. The solvent was renoved under

81— reduced
pressure and the residue obtained was dissolved in water REMEEMF!T!'IE‘SHEET
IN-hydrochloric acid was gradual ly added thereto to adjus 22

deposited precipitates were collected by filtration and vicpu

-obltoain the title conmpound (1.39 g). [err]HNVR (CDC [err]f gnr Jf@i@
(2H, m, 4.14 (2H, m, 5.13 (2H, s), ?37.7 (7H, nm, 7.95
Ref erence exanple 50 Synthesis of dinmethyl N-(3,4-dihydr
Xxazi n-7-carbonyl)-L-[err]-am no-adi pate

Syunthesis of g-merhy) N-(l-ca-hobenzoxvindalin-5—

II,

-2H- 1, 4- benzo-

cgarbonvl) =v=anilido~L-gluramate

.he compound (470 mg) of Reference example 23 was
dissolved in dried methanol (20 ml), and trimethylsilyl-
diazomethane (2 ml) was added to the solution and the
mixture was stirred for 10 hours. Trimethylsilyldiazc-
methane (3 ml) was further added to the mixture and the
mixture was stirred for 20 hours. After removing the
solvent under reduced pressure, the residue obtained was
subjected to silica gel chromatography by using, as
eluents, chloroform and then chloroform : methanol = 199
1 to obtain the title compound (252 mg).

'H-NMR (CDClj3, §): 2.06-2.21 (1H, m), 2.31-2.56 (3H, m),
3.08 (24, t, J=8.8Hz), 3.77 (3E, s),
4.08 (24, t, J=8.8Hz), 4.77-4.87 (1lH,
m), 5.28 (2H, s), 7.07 (lH, t, J=7.3Hz),
7.15 (1H, d, J=7.8Hz), 7.28 (24, ¢,
J=7.8Hz), 7.37-7.43 (5H, m), 7.58 (2H,
d, J=7.8Hz), 7.62-7.68 (2H, m), 7.86
(LH, bs), 8.67 (1H, bs).

ili -T = e

After adding 10 % palladium=-carbon (30 mg) to a
methanol solution (10 ml) of the compound (250 mg) of Ref-
erence example 24, the mixture was stirred under a hydrogen
atmosphere at room temperature for 15 hours. Palladium-
carbon was removed by filtration using Celite, and the
solvent was removed under reduced pressure. The residue
obtained was subjected to silica gel chromatography using,
as eluents, chloroform : methanol = 99 : 1 and then

chloroform : methanol = 19 : 1 to obtain the title compound
(172 mg) .

lH-NMR (CDCl3, 8): 1.99-2.13 (1H, m), 2.36-2.55 (3H, m),

3.03 (2H, t, J=8.8Hz), 3.64 (2H, t, J=
8.8Hz), 3.77 (3H, s), 4.08 (lH, bs),




I'n thionyl chloride (5 m) was suspénde_d the conpound ( OREPEAdC(FthE'ﬁe%ﬁEEPC

exanpl e 49, and a catal ytic anount of dinethylfornmam de
m xture and the m xture was stirred at roomtenperature |fqgr (ﬁ hours, Thdgn
excess thionyl chloride was removed under reduced pressurd, &8dJ ﬂ%bﬁ£33|dLe
was triturated with hexane. After collecting the resultijng—crystals by
filtration, the crystals were dissolved4# dichloronethane (20 mM) and to
t he dichloro- nethane solution was added dropw se an agieess—salution
containing L-[err]-am no-adipic acid dinmethyl ester hydrochlor- ide (1.0 Q)
and triethylamne (1.0 g) under _ice- ter cool- ing, The m xture was
stirred at roomtenperature over 2~ fi (1End™ he® sof vENt: Vias Fenoved under
reduced pressure. To the resi dus=zeas added(a&m dedispl 1ion ofosetihyl,
acetate and dil. hydrochloricc§c5g7qggg |9e3waE§r cooILI§)8g¥¢fﬂ

7.53-7.65 (4H, m), 9.01 (1H, bs).

Sxample 13
Synthesis of g-methvl N-{1-{(2,4-diamino-6-oteridin-
v1)methvy i

- In dimethylacetamide (5 ml) were éuspended the com-
pound (165 mg) of Reference example 25 and 6-promomethyl-
2,4~cdiaminopteridine hydrobromide isoof:opano1 adduct (223
mg), and the suspension was stirred at room temperature for
24 hours. The reaction mixture was applied to silica gel
chromatography by using, as eluents, ethyl acetate and then
chloroform : methanol = 19 : 1 to obtain the title compound
(82 mg) .
lH-NMR (CDCl3, 8): 2.01-2.09 (1H, m), 2.39-2.48 (3, m),
3.04 (24, t, J=8.8Hz), 3.538 (28K, t, J=
8.8Hz), 3.78 (3H, s), 4.53 (24, s),
4.79-4.89 (1H, m), 6.48 (1H, d, J=
7.8Hz), 6.87 (1H, d, J=7.8Hz), 7.08 (lH,
t, J=7.8Hz), 7.26-7.32 (2H, m), 7.59-
7.64 (4H, m), 8.81 (1H, s).

indelin-S-carbonvll-v-anilido-L-glutamic acid

The compound (82 mg) of Example 13 was dissolved in a
mixed solvent (15 ml) of ethanol : water = 2 : 1, and 1N-
sodium hydroxide aqueous solution (0.15 ml) was further
added to the solution and the mixture was stirred at room
temperature for 60 hours. While maintaining the tempera-
ture of the water bath 30 °‘C or lower, the solvent was
removed under reduced pressure. The residue obtained was
dissolved in a saturated aqueous sodium hydrogen carbonate
solution and the solution was adjusted to pH=3.7 with 1N-

hydrochloric acid. Deposited orange precipitates were



stirring for 5 mnutes, the organic | ayer was separ at eq—eare—+hen-the
organi c | ayer was washed with a saturated aqueous sodi LnREBUQGEDMN'ICSHgEfP—aIK e.
solution. After drying over magnesi um sul fate, the sol e BS—-eHpVe

under reduced pressure. The residue obtai ned was di ssoljvegd (&9 ﬁ@%ﬁg@&

m ) and after adding 10 % pal | adi um carbon (400 ng), the |m u
stirred under hydrogen atnosphere at r-o4inwterperature Qvermght-

Pal | adi um carbon was renoved by filtration using Celit¢, and the sol vent
was renoved under reduced pressure. The residue obtai netwas—stbiect-ee-i-g

silica gel CoifﬂfléﬂqrO”%EQ%[thanYQUEEDQ'EhlOroi?ﬂfl cég%ﬂh OJVT SHEET

ng) . .

I4-NMR (DMSO-dg, 8): 1.99-2.23 (2H, m), 2.42-2.351 (2%, m),
2.98 (2K, t, J=7.8Hz), 3.39 (24, J=
8.38z), 4.32-4.43 (iH, m), 4.5
s), 6.70 (14, t, J=7.8Ez), 6.90 (24,
bs), 7.00 (l#, 4, J=7.8Hz), 7.25 (24,

T, J=7.8Hz), 7.55-7.68 (4B, m), 7.72-
7.85 (18, m), 7.89-7.97 (1%, m), 8.20
(15, &, J=7. 3Hz), 8.75 (1, s), 9.93
(1H, s).
afarance o la 25

Svnthesis of g~henzvl N-t-hutgxvcarbonvl—v-{2-meth-
<V > 1 il1 y =T, =l

N,N'-carbonyldiimidazole (262 mg) was added to 2
tetrahydrofuran solution (5 ml) of e-benzyl N-t-butoxy-
carbonyl-L-glutamate under ice cooling and nitrogen atmos-
phere, and the mixture was stirred for one hour. Then, a
tetrahydrofuran solution (2 ml) of methyl o-aminobenzoate
(0.19 ml) was added thereto, and the mixture was stirred
for 5 hours. After gradually returning the temperature-to
room temperature, the mixture was stirred for a further 48
hours. The solvent was removed under reduced pressure, and
the residue obtained was applied to silica gel chromatogra-
phy using chloroform as an eluent to obtain the title
compound (273 mg) .
lH-NMR (CDClj3, &) : 1.41 (9H, s), 2.04-2.18 (1H, m), 2.20-

2.32 (1H, m), 2.48-2.57 (2H, m), 3.92
(3H, s), 4.34-4.47 (1H, m), 5.18 (24,
s), 5.19-5.27 (14, m), 7.08 (14, t, J=
7.8Hz), 7.34 (SH, s), 7.53 (1H, t, J=
7.3Hz), 8.02 (1H, 4, J=7.8Hz), 8.68 (1lH,
d, J=7.8Hz), 11.06 (1H, s).




- 62 - nmethanol = 100 1 as an eluent to obtain the titl
[err]): 1.6-2.1 (4H nm), 2.38

4.24 (2H, m, 4 7p é ,
(1H, d, J=8.3Hz), 7.33 (2H, n). Exanple 26 Synthesis of di nptby JAN 1999

ng). [err]HNVR (CDCl [err]:

3.46 (2H, r‘r), 3.68 (3H, s),

3.77 (3H,

N[ 1- [(2 4- dlan1no) 6- pteridin-

yl ) met hyl ] - 3, 4-di hydr o- 2H 1, 4- benzoxaz#d-7- carbonyl]-L-[grr]- am no-adi pat ¢

Pmﬁutﬁ&y

In di methyl acetam de (3 m) were suspended the com pound—200_ny) of
Ref erence exanpl e 50 and 6-brononet hyl - 2, 4-di am nopt eri di ne

hydr obr onm de. i s@eoganpouaddUé82( 286 o) Refndente vl wass ddsiFrred at

60[err] C f 518 dl0ULSt-ifluoroacetic acid (4.5 ml) under ice cooling

anc the mixture was stirred for 90 minutes. The solvent
was removed under reduced pressure, and the residue was
dissolved in chloroform. The chloroform layer was washed
with a saturated agueous sodium hydrogen carbonate solution’
and dried over sodium sulfate, and the solvent was removed
under reduced preésure. The residue cbtained was subjected
to silica gel chromatography by using, as eluents, chloro-
form and then chloroform : methanol = 97 : 3 to obtain the
title compound (413 mg).
lH-NMR (CDCl3, §): 1.91-2.02 (1K, m), 2.20-2.30 (1lH, m),
2.55-2.64 (2H, m), 3.56-3.62 (l¥, m),
3.92 (3H, s), 5.17 (2, s), 7.07 (1lE, t,
J=8.3Hz), 7.35 (SH, s), 7.53 (lH, t, J=
8.8Hz), 8.02 (1H, d, J=8.3Hz), 8.89 (lH,
d, J=8.8Hz), 11.08 (1lH, bs).

i in=5- wvli

In dimetylacetamide (2 ml) were suspended l-carbo-
benzoxyindolin-5-carboxylic acid (87 mg) and 6-bromomethyl-
2,4-diaminopteridine hydrobromide 1/2 isopropanol adduct
(136 mg), and the suspension was stirred at 55 °*C for 4
hours. To the reaction mixture was added water (20 ml) and
the mixture was allowed to stand in a refrigerator over-
night. Precipitated solid was collected by filtration,
dissolved in a small amount of 1N-sodium hydroxide aqueous
solution and the solution was adjusted to pH=6.5 with 1IN-
hydrochloric acid. Deposited brownish precipitates were
collected by filtration to obtain the title compound (56
ng) . |
lH-NMR (DMSO-dg, 8): 3.01 (2H, t, J=8.8Hz), 3.64 (lH, t, J=

8.8Hz), 4.60 (2H, s), 6.68 (lH, d, J=
8.3Hz), 7.16 (2H, bs), 7.58 (1lH, s),



After cooling, the reaction m xture was poured into a satyr (Eﬂ#ﬁﬂ“

sodi um hydrogen carbonate solution and extracted with chl rﬁgeﬁﬁn e SHEET
organi c | ayer was dried over magnesium sul fate and the solven&g§aﬁ re yec
under reduced pressure. The residue obtained was subjected tjo | iJAN g@
col um chr omat ogr aphy by using a m xed sol vent of chl orof ¢r ls—unet-hanol =
10 : 1 as an eluent to obtain the titl-e43conpound (260 ng)§ [err] H NWVR
(COerr]OD, [err]): 1.6-2.0 (4H, m, 2.36 (2H, t, J=6.8Hz .
3.66 (3H, s), 3.76 (3H, s), 4.39 (2H, m, 4.67 (2H, bs), 4.73 (1H, n), 6.66
(1H, d, J=8.3Hz), 6.99 (1H, t, 7J63. JkH),d/. 298 (2¢) mM§.® 70H,1Ks)s) .

Exanpl e 27 8.25 (1H, bs), 8.77 (lH, s).

-
>

m a 1

Svnthesis of g-benzvl N-f1-[ (2 4-diamino-5-praridin-

viymethvll-indolin-S5-carbonvll-v—-(2-methoxvgarbonv]-

To a dimethylformamide suspension (5 ml) of the com-
pound (134 mg) of Reference Example 28 and l-hydroxybenzo-
triazole (108 mg) was added a dimethylformamide solution
(1.5 ml) of dicyclohexylcarbodiimide (123 mg) under ice
cooling and nitrogen atmosphere, and the mixture was stir-
red for 30 minutes. Then, a dimethylformamide soclution

(1.5 ml) of the compound of Reference example 27 was added

to the mixture, the mixture was gradually returned to room

temperature and stirred for 24 hours. The reaction mix:ture

was subjected to silica gel chromatography by using, as

eluents, ethxl acetate and then chloroform : methanol = 18

1l to obtain the title compound (29 mg).

lH-NMR (CDCl3, &) : 2.32-2.46 (2H, m), 2.46-2.70 (2H, m),
2.96 (2H, t, J=8.8Hz), 3.49 (2H, t, J=
8.3Hz), 3.89 (3H, s), 4.46 (2H, s),
4.83-4.90 (1H, m), 5.20 (2H, s), 6.40
(LH, d, J=8.3Hz), 7.05 (1H, t, J=8.3Hz),
7.14 (1H, 4, J=7.8Hz), 7.34 (S5H, s),
7.41—7.59 (3H,m), 7.96 (1, d,
J=8.3Hz), 8.64 (1K, d, J=8.3Hz), 8.77

(lH, s)

The compound (28 mg) of Example 15 was suspended in
methanol (2.5 ml), and iN-sodium hydroxide aqueous solution
(0.41 ml) was added to the suspension and the mixture was
stirred at 10 °C for 5 hours. While maintaining the tem-
perature of water bath to 30 °C or lower, the solvent was



Synthesis of N-[1-[(2, 4-diami no)-6-pteridinvl)methyl]-

3, 4- di hydr o- 2H 1, 4- benzoxazi n- 7- car bonyl ] - L- [ er r] - ami no- adi BERLAGEMENTh SHEET

conmpound (260 ngy) of Exanple 26 was dissolved in ethanol ({12t

1N- sodi um hydr oxi de aqueous solution (0.45 m) was added tjo

35[err]C and the mx- ture was stirred at the sanme tenpergtu

REPLACEMENT SHEET -63 - After continui&4-stirring at 25
water (0.5 m) was added to the reaction m xture and et hanol

1 ol 1 o

ard

—t

f'or—20nhour s,

was renoved

under reduced pressure. The residue obtained was

remcved under reduced pressure. The residue obtained was

dissolved in a saturated aqueous socdium hydrogen carbonate

soluzion and the solution was adjusted to pH=3.7 with 1N-

hyvd-ochloric acid. Deposited orange precipitates were

collacted by filtration to obtain the title compound (21

ag) .

l3-NMR (DMSO-dg, 8): 1.95-2.25 (2, m), 2.39-2.58 (24, m),
- 2.98 (24, t, J=8.3Hz), 3.59 (2H, T, J=
8.3Hz), 4.38-4.50 (1, m), 4.57 (2,
s), 6.69 (1H, d, J=8.3Hz), 7.12 (1H,

t, J=7.8Hz), 7.24-7.35 (24, m},
7.8Hz),
8.04-8.39 (4H, m), 8.47 (1lH, d,

7.64 (3H, m), 7.96 (1lH, d, J=

7.8Hz), 8.78 (lH, s), 11.25 (2H, s).

Rafarance ol

Synthesis of g-methvl v-benzvl N-t-butoxvcarbonvl-[-

clutamate

In a dimethylformamide (75 ml) solution of y-benzyl N-
t-butoxycarbonyl-L-glutamate was suspended sodium hydrogen
carbonate (2.5 g), and then a dimethylformamide (75 ml)
solution of methyl iodide (10.52 g) was added to the
suspension and the mixture was stirred at room temperature

for 24 hours. After the reaction mixture was condensed
under reduced pressure, water (70 ml) was added to the
residue and the mixture was extracted with ethyl acetate :

n-hexane = 1 : 1 solution. The organic layer was washed
with water and dried over sodium sulfate, and the solvent

was removed under reduced pressure. The residue obtained
was subjected to silica gel chromatography by using ethyl

acetate : n-hexane = 1 : 2 as an eluent to obtain the title

compound (5.2 g).

lH-NMR (CDClj3, 8): 1.43 (9H, s), 1.92-2.01 (lH, m), 2.11-

2.37 (1H, m), 2.42-2.51 (2H, m),
(3H, s), 4.23-4.40 (lH, m), 5.12

s), 7.35 (5H, s).
Reference example 30

3.73
(2H,




di ssolved in water (6 m
under ice-water cooling

Deposited precipitates were collected by filtration to obt

compound (176 ng).

[err]
(2H, t, J= 6.8Hz),

3.68

), adjusted to pH=3.7 with 1IN hydrochloric acid

and allowed to stand overni ght at Ek?ﬂgﬁ@ﬁENT SHEET
(BH m, 2.14

H- NVR (DMSO-d[err], [err]): 1.5-2.
(2H, n), 4.28 (3H, m: 4.71 (2H, b) e 80 YANH1998,

J=8. 3Hz),
exanpl e 51 Synthesis of [err]-

glutamate In a dinmethyl formam de solution (75 m) of [err]-
t- butoxycarbonyl

7.31 (2H, m, 8.13 (1H d, -H57-3Hz), 8.71 (1H s)|. Reference

met hyl [err]-benzyl N-t-butoxXvcarbonyl -
benzyl N

L-glutamate (5.0 g) was suspended sodi um
Svnthagig Af a-mertyl N-r-hptoxvcarhonyl-T —chn- amara

(1.1
the compound

-~

After pa

adding 10 % ¢
(30 ml)

the mixture was stirred under hydrogen

adium-carbon G) to a

methanol (5.2 g) oFf

solution of Refer-~

ence example 29,
atmosphere at room temperature for Palladium-
carbecn was removed by filtration using Celite and the

The resicue
obtained was dissolved in a saturated aquecus sodium

nydrogen carbonate solution and the solution was washed
with chloroform.

15 hours.

solvent was removed under reduced pressure

After separating the aqueocus layer, the
was adjusted to pH=4 with 5 % citric acid

racted with chloroform

agqueous layer and

then ext The chloroform layer was
dried over sodium sulfate and the solvent was removed under

reduced pressure to obtain the title compdund (3.9 g).

lH~NMR (CDCl3, 8): 1.44 (9H, s), 1.89-2.04 (1, m), 2.0%-
2.27 (1H, m), 3.75 (3H, s), 4.34 (lH,
m), 5.17-5.21 (14, m), 9.38 (1H, bs).

carbonvianilido) -L-glutamate

To a dichloromethane suspension (10 ml) of the com-
pound (1.6 g) of Reference example 30 and l-hydroxybenzo-
triazole (0.8 g) was added a dichloromethane solution (5
ml) of dicyclohexylcarbodiimide (1.5 g) under ice cooling
and nitrogen atmosphere,
Then,

and the mixture was stirred for 30
(1.5 g) was added

the mixture was gradually returned to room tem-
and stirred for 20 hours. The solvent was removed
under reduced pressure and to the residue obtained was
added ethyl acetate,
off.

minutes. ethyl m-aminobenzoate
thereto,

perature

and white insolubles were filtered

The filtrate was condensed under reduced pressure and
the residue obtained was subjected to silica gel chromato-
graphy by using, as eluents,
: methanol 99
lH-NMR (CDCl3, 8):

_chloroform and then chloroform
1 to obtain the title compound (2.5 g).
1.38 (3H, t, J=7.1Hz), 1.47 (SH,

1.82-2.04 (1H, 2.20-2.39

s),

m), (14, m), -



hydrogen carbonate (2.5 g), and a di methyl for mam de sol u- tioA{75—)—of

met hyl iodide (10.5 g) was added to the suspension and trualnEPLAcawENE SHEET
. stirred at roomtenperature for 24 hours. After the reacti
condensed under reduced pressure, the residue was poured

and extracted with a m xed solution of ethyl acetate : n-h
The organic | ayer was washed with wat erggand dri ed over sod n
t he sol vent was renoved under reduced pressure. The resi dup obtai ned was

subjected to silica gel colum chromat ography by using et ht—acetate—

n-hexane = 1 : 2 as an eluent t bLal t tit|e o] 2 4 -
[err]H-NVR (CDO [err], [err]): 93 gzﬁs.,léﬂngéogﬂi% énj )3171 2. 37

(1H, m, 2.42-2.51 (2H, n), 3.7%- eéHﬂé) miy, 28,37 4R A1, M7 S-HED ( 2H,
5.37 (lH, bd, J=7.3Hz), 7.40 (1%, t,

J=7.8Hz), 7.78 (1¥, 4, J=7.8#Hz), 7.98
(1, 4, J=9.3Hz), 8.13 (14, s), 8.83
(L€, bs).

n

Svathesis of g-methvl v—(3-ethoxvcarbonvlianilide) -1~

glutamace

The compound (2.5 g) of Reference example 31 was dis-
solved in trifluoroacetic acid (15 ml) under ice cooling
and the solution was stirred for one hour. The solvent was
removed under reduced pressure and the residue was dissolv-
ed in chloroform. The chloroform layer was washed with a
saturated aqueous sodium hydrogen carbonate solution and
dried over sodium sulfate, and the solvent waé ramovad
under reduced pressure. The residue obtained was subjectad
to silica gel chromatography by using chloroform: methanol
= 19 : 1 as an eluent to obtain the title compound (1.6 g).
lH~NMR (CDCl3, &) : 1.39 (3H, t, J=7.1Hz), 1.74 (2H, s),

1.82-1.99 (1H, m), 2.15-2.32 (1lH, m),
2.52-2.62 (24, m), 3.54-3.60 (lH, m),
3.74 (3H, s), 4.37 (2H, gq, J=7.1Hz),
7.39 (14, t, J=7.8Hz), 7.77 (1H, d,
J=7.3Hz), 7.94 (1, d, J=7.8Hz), 7.99

(lH, s), 8.63 (lH, bs).

Thionyl chloride (4 ml) was added to l-carbobenzoxy-
indolin-S-carboxylic acid (612 mg), and the mixture was
stirred at room temperature for 2 hours. Then, the mixture
was evaporated to dryness under reduced pressure. Solid
material obtained was dissolved in dichloromethane (4 ml)

» and to the solution was addedJa dichloromethane solution (4

ml) containing the compound (529 mg) of Reference example



S), 7.35 (5H, s). Reference exanple 52 Synthesis of [err]-ngt

N-t - but oxycar bonyl - L- gl ut amat e -64- After adding 10 @6pal|§%FLﬂGﬂﬂﬂWﬁﬁHEET

(1.1 g to a methanol solution (30 m) of the compound (5.2 {g9)
ence exanple 51, the mXxture was stirred under hydrogen atngspheg @
tenperature for 15 hours. Palladium carbon was renoved by fjilftrati

on usi ng

Celite and the solvent was renoved unded47 reduced pressure. The Te€sl

aue

obt ai ned was di ssolved in a saturated aqueous. sodi um hydr oggn car bonat e

sol ution and the solution was washed

32 and triethylamine (0.36 ml) under ice cooling and nitr

gen atmosphere, and the mixture was stirred overnight. The

reaction mixture was successively washed with 2N-hydro-
chloric acid, a saturated agueous sodium hydrogen cartcn

solution and water, and dried over sodium sulfate, and

tne solvent was removed under reduced pressure. The rasi

cue cbtained was applied to silica gel chromatography by
using, as eluents, chloroform and then chloroform :
methanol = 939 : 1 to obtain the title compound (870 mg).
l#-NMR (CDClj3, &): 1.37 (3H, t, J=7.1Hz), 2.08-2.22 (1H,
m), 2.36-2.57 (34, m), 3.06 (2%, t, J=
8.8Hz), 3.77 (3H, s), 4.07 (24, t, J=
8.8Hz), 4.30-4.40 (24, g, J=7.1Hz),
4.78-4.87 (14, m), 5.28 (2H. bs), 7.13
(1H, 4, J=7.8Hz), 7.30-7.43 (6E, m),
7.60-7.67 (2, m), 7.74 (l#, d, J=

ct
o3

o}
fu
g}
(]

hen

'7.8Hz), 7.89 (1H, d, J=7.8Hz), §.12 (1lH,

bs), 8.96 (1H, bs).
Banrangg EKEEQ" 3&

v - v £ 94 -

After adding 10 % palladium=-carbon (0.17 g) to a

methanol solution (11 ml) of the compound (842 mg) of Ref-

erence example 33, the mixture was stirred under hydrogen

atmosphere at room temperature for 15 hours. Palladium-
carbon was removed by filtration using Celite, and the
solvent was removed under reduced pressure. The residue

obtained was subjected to silica gel chromatography using,
as eluents, chloroform and then chloroform : methanol = 99

1 to obtain the title compound (448 mg) .
lH-NMR (CDCl3, &): 1.36 (3H, t, J=7.1Hz), 2.05-2.25 (lH,
m), 2.25-2.48 (lH, m), 2.48-2.59 (2H,
m), 2.93 (2H, t, J= 8.8Hz), 3.57 (2H,
J=8.8Hz), 3.71 (3H, s), 4.18 (lH, bs),
4.34 (2H, t, q, J=7.1Hz), 4.73-4.84 (1

t,

H,

m), 6.46 - (1H, d, J=8.8Hz), 7.16 (lH, d,




with chloroform After separating the aqueous |ayer, it wa et

pH=4 with 5%citric acid and extracted with chloroform T WEOTNSHEET
| ayer was dried over sodiumsulfate, and the solvent was r _
reduced pressure to obtain the title conmpound (3.9 g). [er]]

(e f[err], [err]): 1.44 (9H, s), 1.89-2.04 (1H, m, 2.009- 21

2.33-2.59 (2H, m, 3.75 (3H, s), 4.24-4884 (1H ), 5.17-542 ,

(1H, bs) Reference exanple 53 Synthesis of nmethyl 4-am no-f-butvrate
hydrochl oride Into a nethanol solution (20 m) of 4-am no-hrbutyrrc—actd
(1.0 g) was passed through a hydrogen chloride gas for_ 10 mnutes and the

m xture was stirred at roomt®n eé)%fhre_’fg?' E o s. 9 Theé *sdivdnt Was.
renoved under reduced pres- 7.53 (24, m), 7.73 (14, <&, J=7.8xz),

7.87 (1H, d, J=7.3Hz), 8.19 (1¥, s),
9.39 (1H, bs).

Examnle 17

Svnthesis of g-merthyvl N-{1-{{2 4-diamino—-6-pteridin-

vidmeshvil-indolin-S-carhonvll-v—(3-ethoxvcarhonvlanilidg) -
T—q1pr:ma?=

TQ dimethylacetamide (5 ml) were suspended the com-
pound (448 mg) of Reference Example 34 and 6-bromo-2,4-
diaminopteridine hydrobromide isopropanol adduct (587 mg)
and the suspension was stirred at room temperature for 36
hours. The reaction mixture was applied to silica gel
chromatography by using, as eluents, ethyl acetate and then
chloroform : methanol = 9 : 1 to obtain the title compound
(633 mq) . _
15-NMR (DMSO-dg, &) : 1.34 (3H, t, J=6.8Hz), 1.96-2.32 (24,

| m), 2.32-2.59 (2H, m), 3.00 (2, t,
J=7.3Hz), 3.56-3.66 (SH, s), 4.32 (24,
q, J=6.5Hz), 4.40-4.56 (3H, m), 6.66~-
€.71 (3H, bs), 7.39 (1H, t, J=7.8Hz),
7.63-7.67 (3H, m), 7.84 (1H, d, J=
7.3Hz), 8.22 (1H, s), 8.32 (lH, d,
J=7.3Hz), 8.73 (1H, s), 10.11 (1lEH, s).

Example 18 :

Svnthesis of N-[{1~-{(2, 4~diamino-6~-pteridinvlimethvll-

indolin-S-carbénvll—v-(3-carboxvanilido\-L—qlutamic acid

The compound (303 mg) of Example 17 was dissolved in
methanol (10 ml), and IN-sodium hydroxide aqueous solution
(1.06 ml) was added to the solution and the mixture was
stirred at room temperature for 12 hours. Water (1 ml) was
added and then the mixture was further stirred for 2 hours.
While maintaining the temperature of water bath to 30 °‘C or
lower, the solvent was removed under reduced pressure. The
residue obtained was dissolved in a saturated aqueous

sodium hydrogen carbonate solution and the solution was



sure to obtain the title conpound (1.5 Q). [err]H—NNR ( DVB —[err]):

1.83-2.24 (2H, m), 2.32-2.60 (2H, m, 2.76-3.26 (2H, m, 3.pREBACE
(2H, bs). Reference exanple 54 Synthesis of [err] net hyl RIENTSSHEET

N-t - but oxvcar bonvl - N - (3- net hoxvcar bonvl propyl ) - L-gl utam nat ¢

P a,.
tetrahydrofuran solution (5 m) of the conpound (518 ng) of af@ﬁgenyw 1999
exanple 52 and triethylam ne (0.33 m ) 4g9as added a tetrahydrofFe+an—solutiQ

ur ™

(1 m) of isobutyl chlorocarbonate (0.31 m) at -20 [err]Cjunder nitrogen
at nos- phere, and the mxture was stirred for 30 m nutes. Them—afte+

adding a tetrah drofuran uspens,j o6 5 m) of the )
g ad]L;{ed to P —§.§pwptn {kﬁhy :gchlorlc acid. Deposited

arange precipitates were collected by filtration to obtain
the title compound (157 mg) .
ly.NMR (DMSO-dg, 8): 1.97-2.25 (24, m), 2.42-2.58 (2%, m),
2.99 (2H, t, J=8:8Hz), 3.39 (2, &, J=
8.8Hz), 4.33-4.45 (1H, m), 4.39 (24,
s), 6.71 (lH, d, J=8.3Hz), 6.93 (24,
bs), 7.39 (1%, t, J=7.8d#z), 7.57-7.82
(5%, m), 7.88-8.04 (13, m), 8.06-8.12
(lLH, m), 8.15-8.26 (2H, m), 8.75 (1H,
s}, 10.12 (iH, s).
Rafarance SXaMD]
Synthesis of g-benzvl N-carbobenzoxv-N' N'-dimechyll -
glutraminatsa
Zthyl chlorocarbonate (0.14 ml) was added to a tetra-
hydraofuran solution (2 ml) containing a-benzyl N-carbcbenz-
oxy—i-glutamate (508 mg) and triethylamine (0.19 ml) at -20
‘C under nitrogen atmosphere, and the mixture was stirred
for 30 minutas. Then, a dichloromethane (3 ml) solution of
dimethylamine hydrochloride (112 mg) and triethylamine
(0.19 ml) was added to the mixture and the mixture was

stirred for one hour. The mixture was gradually returned
to room cemperature, and the residue obtained was dissolved
in chlorzcform. The chloroform layer was washed
successively with a saturated aqueous sodium hydrogen
carbonate soiution and 1N-hydrochloric acid, and dried over
sodium sulfate, and then the solvent was removed under
reduced pressure. The residue obtained was subjected to

silica gel ctromatography by using chloroform : methanol =
49 : 1 as an eluent to obtain the title compound (453 mg) .
14-NMR (cDClz, 8): 1.97-2.37 (4H, m), 2.86 (3H, s), 2.90

(3H, s), 4.39-4.41 (1H, m), S5.10 (2H,
s), 5.17 (2H, s), 5.86-5.89 (lH, m),

7.34 (10H, s).
Referanca 2vample 36




-65 - conpound (366 ng) of Reference exanple 53 and tkiethyl i)
to the mxture, the mxture was stirred for one hour. The_nﬁaPEg@ém‘?SHE}Er

gradual ly returned to roomtenpera- ture and further stirrgd for Z2Z hours:
The solvent was renoved under reduced pressure and the resijdue BI¥ ajapdesas

di ssolved in ethyl acetate. The ethyl acetate |ayer was waghed successi

vel yi

wth ab %citric acid aqueous sol u- tdi3hy a saturated agugqous sodi um
hydr ogen carbonate solu- tion and water, and dried over sodiumsulfate.

The

-

sol vent was renoved under reduced pressure and the residue obtained was

subjected to sild l; .cal.ugm _chr omat ogr aphy by_usi ng. ¢hl.orof orm :

met hanol = 99 : “f N i ms .8 aRals (575 ng).
g1!vtam§n§

To a methanol solution (5 ml) of the:compound (450 mg)
of Reference example 35 was added 1N-sodium hydraxide aque-
ous solution and the mixture was stirred at room tempera-
ture overnight. While maintaining the water bath tempera-
ture to 30 "C or lower, the solvent was removed under
raduced pressure. The residue obtained was dissolved in
water and after the solution was made-acidic with 1N-hydro-
chloric acid, the mixture was extracted by using chloro-
form. After the chloroform layer was dried over sodium
sulfate, the solvent was removed under reduced pressure to
obtain the title compound (341 mg).
lH-NMR (CDCl3, &) : 1.93-2.06 (1H, m), 2.21-2.33 (1H, m),

2.42-2.56 (lH, m), 2.76-2.84 (lE, m),
2.98 (3H, s), 3.00 (3H, s), 4.19-4.27
(LH, m), 5.09 (2, s), 6.04-6.06 (1H,
m), 7.37 (10H, s).

In a dried methanol (4 ml) was dissolved the compound
(3530 mg) of Reference example 36 aqg trimethylsilyldiazo-
methane (5 ml) was added to the solution and the migture
was stirred for 2 hours. The solvent was removed under
reduced pressure to obtain the title compound (338 mg).
l1H-NMR (CDCl3, &) : 1.96-2.43 (4H, m), 2.92 (3H, s), 2.95

(3H, s), 3.74 (3H, s), 4.28-4.40 (1H,
m), 5.10 (2H, s), 5.80 (iH, m), 7.35
(S5H, s).
Reference example 38
v i -meth ' N'-dim =L=
After adding a 10 % palladium-carbon (70 mg) to a
methanol solution (10 ml) of the compound (580 mg) of Ref-
erence example 37, the mixture was stirred under hydrogen
atmosphere at room temperature for 15 hours. Palladium-




m, 2.16- 2.19
J=6.5Hz),

[err]H-NVMR (CDCl [err], [err]): 1.44 (9H, s), 1.78-1.99 (3H,
(1H, m, 2.22-2.31 (2H, m, 2.39 (2H, t, J=7.1Hz), 2.70 (2H-g
3.68 (3H, s), 3.74 (3H, s), 4.14-4.31 (1H m, 5.35 (1H

bs). Ref erence exanpl e 55 Synthesis of a-nethyl

- (3-net hoxvcar bonvl propyl )-L- glutam nate trifl uoroacet

(726 ng) of Reference exanple 54 was diggsolved in trifluorfo

m ) under ice-cooling. and the m xture was stirred for on

REPRACEMERT SHEET
L0 TR

L The

sol vent mas reaned under reduced pressure to obtain t he title conpound

(754 ng) H%H-NNR (CbCl 4%¥ L \- 092 (2H
qui nt, ?p %294t 3’“91 e"E ﬁqj[@ug-ﬁf‘(ﬂﬁ g C %--.L an 7the
solvont was removed under reduced prassure. The residue

obtained was subjecced to silica gel

chromatograghy oy

using chloroform : methanol = 19 1 as an eluent to cbtain

the title compound (180 mg).

l4-NMR (CDCl3, 8): 1.74-1.92 (iH, m), 2.06-2.23 (14, m),
2.47 (24, t, J=7.3Hz), 2.95 (3H, s),
3.02 (34, s), 3.49-3.56 (1%, m), 3.73
(34, s).

chloride

Th-onv’

(2 ml)
in=-5-carboxylic acid (295 mg) and the mixtur
Then,

reduced pressure

indcl

.

stirred at room temperature for 2 hours.
was evaporated to dryness under
material obtained was dissolved

and to the solution was added a

was added to l-carbobenzoxy-

2 was
the mixtuze
Solid

in dichloromethane (2 ml)
dichloromethane solution

(2.5 ml) coantaining the compound (160 mg) of Reference

example 38 and triethylamine (0.18 ml) under ice cooling

and nitrogen atmosphere, and the mixture was stirred over-

night. The reaction mixture was successively washed with
1N-hydrochloric acid, a saturated aqueous sodium hydrogen
carbonate solution and water, and dried over sodium sulfate
and then the solvent was removed under reduced pressure.
The residue obtained was applied to silica gel chromato-

graphy using, as eluents, chloroform and then chloroform :

methanol = 99 1 to obtain the title compound (339 mg).
lH-NMR (CDCl3, 8): 2.22-2.32 (2H, m), 2.43-2.55 (2H, m),
2.94 (3H, s), 2.98 (3H, s), 3.15 (24, t,
J=8.8Hz), 3.76 (3H, s), 4.10 (24, ¢,
. J=8.8Hz), 4.58-4.68 (lH, m), 5.28 (28,
s), 7.36-7.41 (6H, m), 7.71 (lH, s),
7.90 (1H, d, J=5.9Hz).

Reference example 40




3.17-3.24 (2H, m,

J=6. 3Hz), 3.67 (3H, s), 3.81 (3H, s), 4.
7.44 (1H, t, J=6.0Hz). Reference exanple 56 Synthesis of [
N- ( 1- car bobenzoxvi ndol i n-5- carbonyl)

-N -
m ) to 1-carbobenzoxy-

was REPLACEMENT SHEET - 66 -
Then,

( 3- net hoxycar bonyl propyl ) - L- gl ut am nate By addlng t hi onyl
i ndol i n-5-carboxylic acid (599 ng)

4.15 (1H m,

nd

" REPOREEMENT SHEET

W

stirred- §2 -roomtenperature|f o
the m xture was evaporated to .dryness under

r educed

pressure.

QUL S

The

1 N-(indolin=-S-carbonyl) -

dimerhyl -7 -

- After
methanol solution
e:edca example 35
atmosphere at room
carbon was

octained was subjected to si

using chlioroform :

adding a 10 % pall

(3 ml)
, the mi
temperaturs
removed by

methanol

0f the compcund (3595 mg)

Xture was stirred under hy

15 hours.

Lorx

£3

ica gel
99 : 1

as an eluent t

the title compound (131 mg).

lH-NMR (CDCl3, &) :

2.19-2.30
2.93
J=8.3Hz),
(3%,

m),

(2H,
s},
3.62
4£.14
(1H,

2.44-2.53
(34,

m),
2.97

(24,
s), 3.04

(24, t, J=8.3Hz),
(14, bs), 4.60-
d, J= 7.8Hz),

(3H,

6.56

(3H, m).

1

la 1

Svnthesis of

g-methvl

ladium-carbon (70 mg) t2

cf Ref-

drogen

Palladium-
filtration using Celite and the
soivant was removed under reduced prassure. The rasidue

chromatography bv

Q0 obtain

4.70 (iH,

N-f1-1(2 4-diamino-6~-oteridin-

viimethvll-indolin~-S-carbonvl]=N' ,N'-dimethvl-I,-clutaminate

In dimetylacetamide (4 ml) were suspended the compound

(131 mg) of Refere

nce example 40, and 6-bromomethy;-2,4-

diaminopteridine hydrobromide isopropanol adduct (233 mg),
and the suspension was stirred at room temperature for 24

hours.

The reaction mixture was applied to silica gel

chromatography by using, as eluents, ethyl acetate and then

chloroform
(95 mg) .
lE-NMR (CDCls3, §):

Examp 1= 29

:+ methanol

1.98-2.17
6.8Hz),
(2H, t, J=8.3Hz),
3.64
(2H,
7.64
8.71

=9

(2, m),
2.84 (34,

2.42 (28, t,
s), 2.94 (3H,
3.59 (24, ¢,
4.30~-4.42 (1H, m),
(1H, d, J=7.3Hz),
8.34

(3H,
s),

(2H,
(1H,

s),
6.68
m),

s) .

s),
J=

1 to obtain the title compound

J=

3.00
8.3Hz),
4.55

7.60-
(lH, d, J=7.3Hz)},




solid materi al obtained was dissolved in nethylene chloride (7 mM), and to
the solution was added an aqueous solution (3 m) of thefC 0

of Reference exanple 55 and sodi um hydrogen carbonat e (524Rg€§A&ﬁMéN$§§HEEF“
tenperature and the mxture was stirred for 15 hours. Sodi Um hydrogen
carbonate was added to the mixture until pH becane 8 and |i rfsd @bljAg f358e
renoved by filtration using Celite, andS3 ke nethyl ene chljorfi de | ayer was
col | ected by separation. The nethyl ene chloride |ayer way washed

successively with 1IN hydrochlorlc acid and water, and dnied over sodi um

sul fate. The sol rgduced pressurg.and the residue
obt ai ned was subj : or of orm

. met hanol m@9Li: 85 J i it i emcoapound (474 ny).

[err]H NWR (CIXJ¥ rréém&éﬁgé)(7&' ])(égi" pQ% l% wask%g55319§d21§7
methanol (S ml) and to the solution was added 1lN-sodium
hydroxide aqueous solution (0.15 ml), and the mixture was
stirred at room temperature for 12 hours. Water (2 ml) was
added thereto and the mixture was further stirred for 5

hours. While maintaining the water bath temperature to 30
"C or lower, the solvent was removed under reduced pres-
sure. The residue obtained was dissolved in a saturated
aqueous sodium hydrogen carbonate solution and the solution
was adjusted to pH=3.7 with 1N-hydrochloric acid. Deposit-
ed orange pracipitates were collected by filtration to
cbtain the title compound (16 mg).
le-NMR (DMSO-dg, 8): 1.96-2.08 (24, m), 2.41 (24, t, J=
7.1Hz), 2.82 (3H, s), 2.%2 (3H, s), 3.01
(24, t, J=7.8Hz), 3.62 (2H, t, J=7.8Hz),
4.27-4.37 (lH,  m), 4.62 (24, s), 6.72
(14, d, J=8.8Hz), 7.61-7.64 (2H, m),
- 8.24 (1H, d, J=6.8Hz), 8.87 (1lH, s),
12.46 (1H, bs).

4 - +rahvdro-6- 3 i vli 3

In dimethylacetamide (3 ml) were suspended 6-bromo-
methyl-2,4-diaminopteridine hydrobromide-isopropanol adduct
(178 mg) and 1,2,3,4-tetrahydro-6-quinolinecarboxylic acid
(55 mg), and the suspension was stirred at 60 to 65 °C
overnight. After cooling, water (10 ml) was added to the
reaction mixture, and the mixture was adjusted to pH=3.5
with IN-hydrochloric acid under ice-water cooling and
allowed to stand at cool place overnight. Deposited

precipitates were collected by filtration to obtain the
title compound (70 mg).

lH-NMR (DMSO-dg, &) : 2.08 (2H, t, J=8Hz), 2.88 (2H, t, J=
8Hz), 3.68 (2H, t, J=8Hz), 4.72 (2H,



(4H, n), 2.34 (2H t, J=7.3Hz), 3.15 (2H t, J=9.0Hz), 3.27 (2H, t,

J=5.4Hz), 3.65 (3H, s), 3.77 (3H, s), 4.10 (2H, t, J=8.8Hz),
m, 5.28 (2H,
Ref erence exanpl e 57 Synthesis of a-nmethyl N-(indolin-5-car I -N'-
met hoxvcar bonvl propyl ) -L-al utam nate After adding 10 % pal | &diju

ng) to a nethanol solution (10 m) of 4%#-conpound (470 ny) §of

s), 6.38-6.45 (1H, m), 7.36-7.46 (6H m), 7.6

ReGEAGBME e

JﬂNﬂ%@O

Ref er ence

exanple 56, the m xture was stirred under hydrogen atnosphege at room

tenperature for 15 hours. After renoving pal | adi um carbon bk

using Celite,

iltration

the sol vent was rgnmovedgundsy, r@dm@_pressuge(go ORf ai n

8.51 (1H, s).
amol

Svnthesis of diethvl N-[1-7(2,4-diaming=f-preridinyl) -

methvlll 2.3, 4-tetrahvdro-6-quinolinecarbonvll-L-glutamate

In anhydrous dimethylformamide (6 ml) were suspended

triethylamine (60 mg) and diethylphosphorcyanidate (98 mg),
and the compound (60 mg) of Reference example 41 was
further added thereto and the mixture was stirred. After

di

ssolving, the mixture was stirred at 80 °‘C for 3 minutes,

and returned to room temperature, followed by stirring for
10 minutes. Then, triethylamine (20 mg) and d;ethyl
glutamate hydrochloride (40 mg) were added to the mixture

and the mixture was stirred at 80 °‘C for 2 hours. Afc

M

-
&

the resaction, the solvent was removed under rsducsd pres-

su

r2, to the residue was added chloroform and the chloro-

form layer was washed with a saturated agueocus sodium
bicarbonate solution. After drying the chloroform layer
over magnesium sulfate, the solvent was removed under
reduced pressure and the residue obtained was applied to
silica gel chromatography by using a mixed solvent of
chloroform .: methanol = 10 : 1 as an eluent to obtain the
title compound (50 mg).

lH-NMR (DMSO-dg, 8): 1.1-1.4 (8H, m), 1.8-2.4 (44, m), 2.40

(2H, t, J=8Hz), 2.82 (ZH, t, J= 8Hz),
3.51 (2H, t, J=8Hz), 4.0-4.3 (442, m),
4.64 (1H, m), 4.75 (2H, s), 6.65 (1lH,
d, J=9Hz), 7.47 (24, m), 8.85 (1lH, s).

Example 22

Svntnesgis of N-(1-({2,4-diamino-6-preridinvlimethvl]

1.2.3 . 4-tetrahvdro-6-quinolinecarbonvli]-L-aglutamic acid

In ethanol (10 ml) was dissolved the compound (S0 mg)

of Example 21, and to the solution was added 1N-sodium
hydroxide aqueous solution (0.24 ml) at 35 °C, and the

nixture was stirred at the same temperature for 4.5 hours.
Stirring was further continued at 25 °*C for 20 hours, and




the title conmpound (350 ng). [err]HNVR (CDCl [err], [err]) O- 2488+t
m, 2.81-3.30 (4H, m, 3.50 (2H, t, J=6.0Hz), 3.64 (3H, s) diﬁiéﬁ@yﬁNT5$HEET
4.49-4.81 (1H, m, 6.51 -67 - (2H, d, J=9.0Hz), 6.62-6.$4i(lﬂ,rﬁ,

7.2

1-7.33 (1H, m, 7.42-7.57 (2H, m. Exanple 28 Synthesisfoff De§riafeEnoy!
N[1-[(2, 4-diam no-6-pteridin- yl)nmethyl]-indolin-5-carbonyl]f -N -

( 3- met hoxycar bonyl propyl - )-L-glutam ngfe I n dinethylacetapde (7 ) Wer
suspended the com

water (1 ml) was added to the reaction mixturs. Under ice-
water cooling, the reaction mixture was adjusted to pH=3.7

with 1N-hydrochloric acid and allowed to stand at cool

0

lace overnight. Deposited precipitates were collected by
filtration to obtain the title compound (27 mg).

lH-NMR (DMSO-dg, 8): 1.8-2.2 (4H, m), 2.31 (2H, t, J=8Hz),
2.75 (2, t, J=8Hz), 3.60 (24, t, J=
8Hz), 4.36 (l1H, m), 4.70 (2H, s), 6.62
(14, d, J=9Hz), 7.51 (2H, m), 8.82

(1H, s).
mp; 204-208 °*C (decomposed)

fara a 1 4

In dimethylacetamide (10 ml) were suspended 6-~bromo-
methyl-2,4-diaminopteridine hydrobromide-isopropanol adduct
(410 mg) and methyl 3,4-dihydro-2H-1,4-benzoxazin-7-carbo-
xylate (200 mg), and the suspension was stirred at a bath
temperature of 65 °*‘C for 4 hours and at 90 °C for 19 hours.
After cooling, dimethylacetamide was condensed under reduc-
ed pressure, and chloroform and an aqueous sodium hydrogen
carbonate solution were added to the condensate. After
precipitates were filtered off, the organic layer was
washed with water and dried over magnesium sulfate, and the
solvent was removed under reduced pressure. The residue
was subjected to silica gel chromatography and eluted by
using a mixed solvent of chloroform : methanol = 97 : 3 to
obtain the title compound (100 mg) .
lH-NMR (CDCl3y : CD3OD = 9: 1, &) : 3.63 (2H, brt), 3.84 (3H,

s), 4.32 (2H, brt), 4.72 (2H, s), 6.68
(LH, d, J=9.0Hz), 7.47 (14, s), 7.50

(1H, d, J=9.0Hz), 8.71 (lH, s).
Rafars D 4

Svnthesis of 4-[(2,4-diamino-6-pteridinvl)methyll -3, 4~




pound (350 ng) of Reference exanple 57 and:6-bronDnethyI-

2, 4-di am nopt eri di ne hydrobrom de. i sopropanol adduct (414-rnDBEELAEENENT SHEET
suspensi on was stirred at roomtenperature for 24 hours. To t

e HiXLUIc WS

added triethylamne (0.29 m) and the m xture was stirred fp ‘P AR €1999
It was subjected to silica gel columm chromatography by usi as el'uent s,
ethyl acetate and then chloroform. netggnol = 9 1 as an eIJent TO optarm

the title conpound (263 ng). [err]H-NVR (DMSO-d[err] : CDCllerr] =7 : 3,

[err]): 1.67 (2H, quint, J= 6.9Hz), 1.91-2.14 (2H, n), 2.19-2 33 (ZH—TJ"
2.97-3.13 (4H, m), 3.56-3.59 (5H, n), 3.65 (3H, s), 4.34-4.44 (1H n), 4.55
(2H, s), 6.67 (The comgon@HLIq MgI3DH ReIdrence7 eFRNPLE64R2MRS NFYST. 84 (1H,

t, J=8. 3theq§e§3 4]J*m‘<e£ QEEU£QU of LN-sodium hydhoxldn agquecus
solution (20 ml) and methanol (20 ml) and the suspension
was refluxed for 2.5 hours under heating. After cooling,
the solvent was removed and water was added and the mixture
was adjusted to pH=3 (suspended) with lN-hydrochlori; acid.
It was allowed to stand aﬁ cool place, deposited '
precipitates were collected by filtration and dried to
obtain the title compound (60.8 mg).
1H-NMR (DMSO-dg, 8): 3.63 (2H, m), 4.22 (2H, m), 4.71 (2H,

' s), 7.21 (1, s), 8.29 (1H, s).
Example 23

Svathesis of diethyl N-[4-[(2 . 4-diamino-6-pteridinvl) -
methvll-3,.4-dihydro-2H-1,4-benzoxazin-7-cazbonvll-L-
glutamate

To a solution of diethylphosphorcyanidate (84 ul),
triethylamine (60 Wl) and anhydrous dimethylformamide (S
ml) was added the compound (Sq_mg) of Reference example 43
and the mixture was stirred under nitrogen atmosphere at 80
‘C for 5 minutes. After cooling to the room temperature,
triethylamine (20 pl) and diethyl glutamate (34 ng) were
added to the mixture and the mixture was again heated to 80
*C and stirred for 2.5 hours. After cooling, the reaction
mixture was extracted with chloroform, and the chloroform
layer was washéd successively with a saturated aqueous
sodium hydrogen carbonate solution and a saline solution.
After drying the chloroform layer over magnesium sulfate,
the solvent was removed under reduced pressure. The
residue obtained was subjected to silica gel chromatography
by using a mixed solvent of chloroform : methanol =19 : 1
as an eluent to obtain the title compound (10 mg).
lH-NMR (CDCl3:CD30D = 9:1, &) : 1.23 (3H, t, J=6.8Hz), 1.29

(3H, t, J=6.8Hz), 3.60 (2H, m), 4.11
(2H, q, J=6.8Hz), 4.22 (2H, q, J=
6.8Hz), 4.32 (2H, m), 4.71 (2H, s},



8.71 (1H, s). Exanple 29 Synthesis of R

N-[1-[(2, 4-di am no-6-pteridinyl)methyl]- indolin-5-carbonyl] -EPLACEMENT.SHEET
(3-carboxypropyl)-L-glutam ne To a nethanol (5 m ) sol utionjof %ﬂﬁ Cﬁﬁﬂﬁﬁgd
(250 nmg) of Exanple 28 was added 1N- sodi um hydroxi de aqueoug go t

(0.95 mM) and the m xture was stirred at roomtenpera- turelfd=20-hours
Wil e mai ntaining the tenperature of wager bath to 30 C or fower, the

sol vent was renoved under reduced pressure. The residue obt a-ped-was

subj ected to silica gel colum chromatography using chloroform: nethan- ol
28 % aqueous ammonia =5 : 4 ; 1 as an eluent to obtain brownish solid

material. The solid material obfath- (i s HiiSsAHrd in 2fatei afd
insol ubles were filtered off, J=10.08z), 7.35 (14, s), 8.70 (1%, s).

:T'Samg'l a Zg

Synthesis of N-(4-[ (2, 4-diaming-§~pLaridiny

1

-

1

Ymethv
3.4-dinvdzo-2H-1, 4-benzgxazin-T-carbonvll-L-cluramic acid

iIn ethanol (3 ml) was dissolvecd the compound (9 mg) of
Example 23, and to the solution was added 1N~-sodium hydr-
oxide aqueous solution, and the mixture was st~--ed at room
temperature for 4 days. The solvent was removed and the
residue was subjected to silica gel column chromatography
by using a mixed solvent of chloroform : methanol : agueous
ammonia = S: 4 : 1. Fractions containing the title com-
pound were collected and the solvent was removed therefrom.
The reside was-dissolved by adding a saturatad aqueous
sodium hydrogen carbonate solution (200 pl) and the solu-
tion was adjusted to pH about 4 {suspended) by dropping IN- -
hydrochloric acid and allowed to stand at cool place over-
night. Deposited precipitates were collected by filtration
to obtain the title compound (2.8 mg).
H-NMR (DMSO-dg, §): 1.86-1.95 (1H, m), 1.95-2.03 (1€, m),
2.24-2.38 (24, m), 3.67 (2H, t, J='
3.8Hz), 4.25 (2H, t, J=3.8Hz), 4.30
(1K, m), 4.70 (2H, s), 6.83 (1H, d,
J=8.6Hz), 7.26 (lH, s), 7.30 (1lH, d,
J=8.6Hz), 8.09 (1H, m), 8.70 (lH, s).
IR (KBr) v max 3464, 1642 and 1512 cm-l. |
Example 25
Synthesis of methyl N-[1-7(2,4-diamino-6-pteridinyl) -

methvllindolin-S-carbonvl]l-DL-2-amino-4-ohaosohonobutvrate

In anhydrous dimethylformamide (30 ml) were suspended
triethylamine (272 mg) and diethyl cyanophosphonic acid
(440 mg) . Then, to the suspension was added 1-{(2,4-
diamino—s—pceridinyl)methyl]indolin—S—carboxylic acid (303
mg) and the mixture was stirred at room temperature
overnight (Solution A). On the other hand, in anhydrous
methanol (5 ml) was dissolved DL-2-amino-4-phosphonobutyric



and the sol ution was adjustéd to pH=3.7 with 1IN hydrochl r
Deposited browni sh precipitates were collected by filtra |on @Aﬁﬁ@ﬁﬁg'ﬁHﬁﬁg

title conpound (144 ng). [err]HNVR (DMSO-d[err] : CDO | rr] :
[err]): 1.61 (2H, quint, J= 7.0Hz), 1.89-2.08 (2H, m, 2 ﬂ%oJMdSBS})
2.95-3.10 (4H, m, 3.58 (2H, t, J=8:0Hz), 4.25-4.38 (1H, n) 4.55 (2H. s],
6.70 (1H, d, J=8.3Hz), 7.61-7.65 (2H, . 7.85 (1H, t, J¥5.8Hz), 8.21 (1H
d, J=7.3Hz), 8.73 (1H, s). Exanple 30 ynthe5|s of ammonium N [1- [ (2
4-di am no-6-pteridin- yl)methyl]-indolin-5-carbonyl]-honocysteate

acid at 0 °"C and then thionyl chloricde (i ml) was gradually

added to cthe solution at the same temperaturs A

-

zer the
d
overnight, the solvent was removed under reduced pressure.
The raesidue obtained was dissolved in anhydrous
dimethylformamide (Solution B). Then, Solutions A and B
were mixed. To the mixed solution was further added
triethylamine (505 mg) and the mixture was stirrsd at room

mixture was returned to room temperature and stin:

r
1]

temperature for 3 days. Then, the solvent was removed
under raduced pressure to obtain a residue (700 mg). From
the residue obtained, 100 mg thereof was taken and
fractionation was carried out by using a high performance
liquid chromatography (column: YMC-A323) with an eluent of
water : acetonitrile : trifluorocacetic acid = 87.5 : 12.5
1 to obtain the title compound (2 mg).
14-NMR (D,0, & : 1.7-2.3 (4H, m), 3.06 (2H, t, J=8Hz), 3.58
(24, v, J=8Hz), 3.84 (3H, s), 4.38 (1%, m),
4.70 (24, s), 6.63 (1H, d, J=8.6Hz), 7.60
(2H, m), 8.78 (lH, s).

far a 44

v i vl 4-amino-3-hv V= z

In methanol (40 ml) was suspended 4-zmino-3-hydroxy-
benzoic acid and to the suspension was passed through a
hydrogen chloride gas for 10 minutes, and the mixture was
stirred at room temperature for 6 hours. Deposited pre-
cipitates were collected by filtration,washed three times
with ether and then vacuum dried to obtain the title
compound (4.15 g).
14-NMR (CDCls3: &) : 3.83 (3H, s), 6.68 (lH, d, J=8Hz), 7.41

{(2H, m).

In dichloromethane (30 ml) were dissolved the compound
(1.0 g) of Reference example 44 and triethylamine (4.0 ml)
and the solution was made 0 "C. To the solution was added




To a benzene suspension (6 m) of honocysteic acid hydrobronde—330.0l)

were added triethylanine (870 [err]l) and chlorotrinethyl SI|BEELA@EMENT'SHEET
[err]l) under nitrogen atnosphere, and the m xture was stirre +~0.011
tenperature for 3 days. Deposited precipitates were filtered df 5 hljé
filtrate was condensed to obtain silylated honocysteic acid|(45 gg Al 33
a nitrogen atnosphere, in dinethylforrs#9ide (18 M) were dips

cyanophosphonate (213 [err]l) and triethylanmne (172 [err]l), and
1-[ (2, 4-diam no)-6-pteridinyl)- methyl]indolin-5-carboxylic atrd—t++—xg)
was added little by liftle at roomtenperature and the mxture was stirred

at the same~I¥PETSIrE FICTPWEHRES $6 1R C80I(St Pdh RAsChbeEserEetYL
di met hy| f orerebd tleds ol L0 @il )( 2nde)r ofix Sbbéhaheﬂoheﬁﬁe¥sbeé§ 8Chdh 459, No)

and the m xture, yas stirred at roonltenper ture for ays Then mater (1
M) was ad EF the mixXture was stirre 1e same eemoe. ture £of on
hour. Then, to the reaction mixture was added a saturated

aqueous ammonium chloride solution and deposited precipi-

tates were collacted by filtration. Recrystallization was

carried out by using chloroform-acetone to obta the title
compound (0.83 g). .

l§-NMR (CDCl3: 8): 3.90 (3E, s), 4.25 (2H, s), 7.52 (21,
' m), 8.37 (1H, d, J=8Hz).

xazin-7-carboxvlate

In ethanol (300 ml) was suspended the compound (6.0 gy
Reference example 45, and to the suspension was added
potassium acetate (5.0 g) and the mixture was refluxed
under nitrogen atmosphere for 90 minutes. After cooling

o]
h

the rsaction mixture, precipitates were collected by

filtration and vacuum dried to obtain the title compound
(5.2 g).

lH-NMR (DMSO-dg: 8): 3.80 (3H, s), 4.63 (2H, s), 6.95 (lH,

m), 7.43 (1H, m), 7.56 (1H, m).
£ ’ 47

Under nitrogen atmosphere, to tetrahydrofuran (30 ml)
were added tetrahydrofuran-bogane complex (1 ([M] solution,
10 ml) and the compound (440 mg) of Reference example 46 at
0 °C, and the mixture was stirred at room temperature for
15 minutes, and then refluxed for 4 hours. The reaction
mixture was cooled to room temperature and 6N-hydrochloric
acid (2.7 ml) was added thereto. The reaction mixture was
condensed under reduced pressure and poured into water and
made alkaline with 2N-sodium hydroxide aqueous solution.
Then, the title compound was extracted with ethyl acetate
and the organic layer obtained was washed with a saline




to the reaction mxture and the solvent was renoved undgr

To the residue was added 3 % ammoni um bi car bonat e aqueousﬂégﬁﬁﬁﬁ@ﬁ@éﬁﬁﬁgf
after renoving insolubles by filtration, the filtrate wgs ppplied to
DEAE- cel | ul ose col urm, washed with water and eluted by 3 % njAN999
bi car bonat e aqueous solution to obtain the title conpourld (18 nm). - q9

[err]H-NVMR (D[err] O J[err]): 2.0-2.4 ¢88-n , 3.15 (4H| m, 3.49 (2H, m,

(=]

4.34 (1H, n), 4.49 (2H, s) 6.66 (1H m), 7.55 (2H, m, 18.69 (1H._s).
Ref erence exanpl e 58 : '

solution and dried over magnesium sulfate. After removing

ct

2e solvent under reduced pressure, the rasidue obtained
was subjected to silica gel column chromatography. The
residue was developed and eluted with a mixed solvent of
hexane : ethyl acetate = 3 : 2 to obtain the title compound
(310 mg). .
IH-NMR (CDCl3: 8) : 3.46 (24, m), 3.84 (3H, s), 4.22 (24, t,
J=4.4¥z), 4.30 (1B, m), 6.53 (1H, &, J=
9.8 Hz), 7.45 (1H, s), 7.47 (1§, d, J=

an? 2in=T7= vla

In tetrahydrofuran (50 ml) was dissolved the compound
(1.4 g) of Reference example 47, and to the solution was
added gradually sodium hydride k700 mg) and the mixture was
stirred at room temperature for 30 minutes. Then, carbo-
benzoxy chloride (3 ml) was added to the mixture and the
mixture was stirred overnight. After several drops of
water were added to the reaction mixture, the reaction
mixture was poured into cool water and the title compound
was extracted with ethyl acetate. The organic layer
obtained was dried over sodium sulfate and the solvent was
removed under reduced pressure. The residue was
recrystallized from hexan-ethylacetate to obtain the title
compound (1.79 qg). '
1H-NMR (CDCl3: &) : 3.85 (3H, s), 3.91 (2H, m), 4.25 (2H,

m), 5.34 (24, s), 7.35 (5H, m), 7.53
(2H, m), 7.99 (1lH, m).
cor o a

Synthesis of N-carbobenzoxv-3,4-dihvdro-2H~1,4-benzo~
xgzin-?-ga;péxyl;g acid

In ethanol (50 ml) was suspended the compound (1.79 gq)
of Reference example 48, and to the suspension was added
1N-sodium hydroxide aqueous solution (8.2 ml) and the mix-
Cure was stirred overnight. The solvent was removed under




l

Synt hesi s of nethyl 3,4-dihydro-28-1, 4-benzot hi azine- ¢
of 2-am nobenzot hi azol - 6-car boxylic aC|d (15 9); potaSS|uREH&NE@MﬁWpsm@ETg
) and water (22 g) was re- fluxed under a nitrogen atnogphg
The m xture was cooled to roomtenperature, and water (40 | ] 9
1, 2-di bronoet hane (40 ml) and hexadecyl tri butyl phosphoniju §n14@!¥@ g)
were added thereto and the m xture was. getl uxed for 6 hdqur
was cooled to roomtenperature, water and chl orof orm werje added thereto an
i nsol ubl es were removed by decantation. The aqueous |ay
pH=3 with hxdrochlorlc aC|d and the chloroformlayer was collected by
separ ati on. ~FHECERI BF BF 87T | 25 rt 28 Heran P Saddined “aist Bigsoaveadatad
saline sol uwegarandodaled ovesn AMNY-HyRtEAG MM B if@tls gradually

added thereto to adjust pH=2, and deposited p:ecioitates

were collected by filtration and vacuum dried to obtain the

title compound (1.39 q).

lE-NMR (CDCl3: 8): 3.82 (2H, m), 4.14 (2H, m), 5.13 (2H,

s), 7.2=-7.7 (74, m}, 7.95 (1H, m).
afarance a3 0l 5

Synthesis of dimethvl N=-(3,4-dihvdro-2H-1 4-benzo-
Xazin-7-carbonvl) -L-g-amino-adi pate

In thionyl chloride (5 ml) was suspendéd the compound
(800 mg) of Reference example 49, and a catalytic amount of
dimethylformamide was added to the mixture and the mixture
was stirred at room temperature for 2 hours. Then, excess
thionyl chloride was removed under resducecd prassure, and
the residue was triturated with hexane. After collecting
the resulting crystals by filtration, the crystals were
dissolved in dichloromethane (20 ml) and to the dichloro-
methane solution was added dropwise an aqueous solution
containing L-c-amino-adipic acid dimethyl ester hydrochlor-
ide (1.0 g) and triethylamine (1.0 g) under ice-water cool-
ing. The mixture was stirred at room temperature over-
night, and the solvent was removed under reduced pressure.
To the residue was added a mixed solution of ethyl acetate
and dil. hydrochloric acid under ice-water cooling. After

stirring for S5 minutes, the organic layer was separated and
then the organic layer was washed with a saturated agueous
sodium hydrogen carbonate solution. After drying over
magnesium sulfate, the solvent was removed under reduced
pressure. The residue obtained was dissolved in ethanol
(80 ml) and after adding 10 %$-palladium-carbon (400 mg) ,
the mixture was stirred under hydrogen atmosphere at room
Lemperature overnight. Palladium-carbon was removed by
filtration using Celite, and the solvent was removed under
reduced pressure. The residue obtained was subjected to
silica gel column chromatography by using chloroform




The sol vent was renoved under reduced pressure and the residue was
di ssol ved in methanol. To the solution was passed through REmE PEWT
chloride gas for 10 mnutes and the m xture was stirred ft Laom enne?gggﬁe
overnight. To the residue obtained by renoving the sol veft qug r. reduced
pressure were added water and ethyl acetate, and the aqugogs¥ &y
adjusted to pH=5 with 1N sodi um hydroxi g-aqueous sol uti pn d_thep
extracted with ethyl acetate. The organic |ayer obtained|was washed with a
saturated saline solution and dried over anhydrous sodiu Ihe

sol vent was_renoved unﬁﬁr reduced pressure and the residue nas subjected to
silica gel TGP AT It ogrtaphy2Byetidenl &P n9PtaketEi® titdékane = 1 : 4 as
an el uent tabmﬁﬁUﬁdn(Qhe tmghl.e conpound (721 ng). [err] H-NVR (CDCl [err],

[err]): 2. Mddm( Zbpch): §‘; 53:2420 (4, o783 38 (28, ¢, g=5.8un),
3.46 (28, m), 3.68 (3H, s), 3.77 (34,
$), 4.24 (2H, m), 4.72 (1E, m), 6.59
(18, d, J=8.3Hz), 7.33 (2K, m).

Example 26
- Syathesis of dimethvl N-f1-1(2 4-diaming)l~-6-pteridin-
ylimethyll-3. 4-dihvdro-2H-1, 4-benzoxazin-T7-carbonvll-L-g-

ino-ad: a

In dimethylacetémide (3 ml) were suspended the com-
pound (200 mg) of Reference example S0 and 6-bromomethyl-
2,4-diaminopteridine hydrobromide-isopropanol adduct (226
mg), and the suspension was stirred at 60 °C for 6 hours.

fter cooling, the reaction mixture was poured into a
saturated aqueocus sodium hydrogen carbonate solution and
extracted with chloroform. The organic layer was dried
over magnesium sulfate and the solvent was removed under
reduced pressure. . The residue obtained was subjected to
silica gel column chromatography by using a mixed solvent
of chloroform : methanol = 10 : 1 as an eluent to obtain
the title compound (260 mg).
lH-NMR (CD30D, 8): 1.6-2.0 (4H, m), 2.36 (2H, t, J=6.8Hz),

3.58 (2H, m), 3.66 (3H, s), 3.76 (3H,
s), 4.39 (2H, m), 4.67 (2H, bs), 4.73
(1H, m), 6.66 (lH, d, J=8.3Hz), 6.99
(14, ¢, J=7.3Hz), 7.29 (2H, m), 8.70
(1H, s).

mple 27

Synthesis of N-[1-{(2, 6 4-diaming) -6-pteridinvlimethvll-
3.4-dihvdro-2H-1,4-benzoxazin-7-carbonvl]-L-g-amino-adioic
acid

The compound (260 mg) of Example 26 was dissolved in
ethanol (12 ml), and 1lN-sodium hydroxide aqueous solution
(0.45 ml) was added to the so%ution at 35 °C and the mix-
ture was stirred at the same temperature for 4 hours.




(3H, s), 4.0-5.0 (1H, br), 6.39 (1H, d, J=8.4Hz), 7.45-7.75 (2H, m - 70
- Reference exanple 59 Synthesis of N-carbobenzoxy-3, 4
-di hydro-2H 1, 4-benzo- thiazine-7-carboxylic acid The cofmREPLACEMENT SHEEDT
Ref erence exanple 58 was dis- solved in tetrahydrofuran [1 he
sol ution was gradual ly added sodi um hydride (180 ng), ang hg 'i%ﬂqgggw1

stirred at roomtenperature for 20 m nugps. Then, carbopenz éﬁ] oride

(1.3 M) was added to the m xture and the m xture was st|r
After adding water to

Y4

After continuing stircring at 25 °C for 20 hours, water (0.5
ml) was added to the reaction mixture and echancl was
removed under reduced pressure. The residue obtained was
dissolved in water (6 ml), adjusted to pH=3.7 with 1N-
hydrochloric acid under ice-water cooling and allowed to
stand overnight at cool place. Deposited precipitates were
collected by filtration to obtain the title compound (176
mg).

l1Hi-NMR (DMSO-dg, &) :

| ad

.5-2.0 (4H, m), 2.14 (2E, t, J=
.8Hz), 3.68 (24, m), 4.28 (3H, m),
.71 (2H, bs), 6.80 (1H, t, J=8.3Hz),
7.31 (2H, m), 8.13 (1H, d, J=7.3Hz),
8.71 (1H, s).

oy

] vy

In a dimethylformamide solution (75 ml) of y-benzyl N-
t-butoxycarbonyl-L-glutamate (5.0 g) was suspended sodium
hydrogen carbonate (2.5 g), and a dimethylformamide solu-
tion (75 ml) of methyl ipdide (10.5 g) was added to the
suspension and the mixture was stirred at room temperature
for 24 hours. After the reaction mixture was condensed
under reduced pressure, the residue was poufed into water
(70 ml) and extracted with a mixed solution of ethyl
acetate : n-hexane =1 : 1. The organic layer was washed
with water and dried over sodium sulfate, and the solvent
was removed under reduced pressure. The residue obtained
was subjected to silica gel column chromatography by using
ethyl acetate : n-hexane = 1 : 2 as an eluent to obtain the
title compound (5.2 g). : '
lH-NMR (CDCls, 8): 1.43 (9H, s), 1.92-2.01 (lH, m), 2.1l1-

2.37 (1H, m), 2.42-2.51 (2H, m), 3.73
(3H, s), 4.23-4.40 (1lH, m), S5.12 (2H,
s}, 7.35 (5H, s).




the m xture, the m xture was extracted with ethyl acetat

| ayer obtained was dried over anhydrous sodium sul fate a1cEFﬁvahEN¢ﬁ s@lpant
eq_tQ Si |la

was renoved under reduced pressure. The resi due was app
col utm chromat ography by using ethyl acetate : hexane =
el uent, and nethyl N-carbobenzoxy- 3, 4-di hydro-2H 1, 4-

benzot hi azi ne- 7- car boxyl at e obt ai ned wagt suspended in et
t he suspensi on was added 1N-sodi um hydroxi de aqueous sol

the m xture was stirred overnight. The solvent was renpked-under rediced

pressure, and thLfesi%y s .di ssol ved

1N- hydr ochl ori ¢ ‘Hc1%F Wi
extract ed wadhatdlosoflationTHé0omganct thayecompeundsed

sal ine sol Usndd QicaaRd ished -queh; qoRygr gus sorl um syldal

-

atmosphere at room temperature for 15 hours.

e. The organic

F 1 6% 25af oo

ha (A5 ). T
htion (1.9 n) and

r (20 m ). Then,

bt ai ged
g%'é\%aéﬁliIQF?aggﬁ&ﬁuTBcﬁﬁf’ﬁgt E]b\,\l—ﬁté;e)antu" the mi xture was

Wit o fa Redfeurr-at ed
ehyéﬂg%éhgsidue

Palladium-

carbon was removed by filtration using Celite and the
solvent was removed under reduced pressure. The residue
obtained was dissolved in a saturated aqueous sodium
hydrogen carbonate solution and the solution was washed
with chloroform. After separating the agueous layer, it
was adjusted to pH=4 with S% citric acid and extracted with
chloroform. The chloroform layer was dried over sodium
sulfate,_and the solvent was removed under reduced pressure
to obtain the title compound (3.9 g).

l1H-NMR (CDClj, 8): 1.44 (9H, s), 1.89-2.04 (1E, m), 2.09-

2.27 (14, m), 2.33-2.59 (24, m), 3.75
(3H, s), 4.24-4.44 (1H, m), 5.17-5.21
(1tH, m), 9.38 (1H, bs).

Into a methanol solution (20 ml) of 4-amino-n-butyric
acid (1.0 .g) was passed through a hydrogen chloride gas for
10 minutes and the mixture was stirred at room temperature
for S hours. The solvent was removed under reduced pres-
sure to obtain the title compound (1.5 g).
lH-NMR (DMSO-dg, §): 1.83-2.24 (2H, m), 2.32-2.60 (2H, m),

2.76-3.26 (2H, m), 3.61 (3H, s), 8.26
(2H, bs).
Reference example 54
Svnthesis of a-methvl N-t-butoxvcarbonvl-N'-(3-
Xy nvlp vi)-1- mi

To a tetrahydrofuran solution (S ml) of the compound
(518 mg) of Reference example 52 and triethylamine (0.33
ml) was added a tetrahydrofuran solution (1 ml) of isobutyl
chlorocarbonate (0.31 ml) at -20 ‘C under nitrogen atmos-
phere, and the mixture was stirred for 30 minutes. Then,
after adding a tetrahydrofuran suspension (5 ml) of the



obt ai ned by renoving the solvent under reduced pressure was

H-ed—-0

_ app
silica gel colum chromatography by using chloroform: nethanBEPEACEMENTSSREET
( Laorrl .

an eluent to obtain the title conpound (208 ng). [err] H NWR
CDjerrl]OOb=9 : 1, [err]): 3.0-3.3 (2H, m, 3.8-4.1 (2H m
7.3-7.9 (8H, m. Reference exanple 60 Synthesis of diethyl

N- (3, 4-di hvdro-2H-1, 4-benzo- thi azi ne-.7gscar bonyl ) -L-gl ut ama
di met hyl f ormam de solution (5 m) containing the conpound (

(Ay]

- %55235}4@59.

P08 ny) of

Ref erence exanple 59, diethyl L- glutamate hydrochloride (1

=Ty

1-hydr oxybenzidi 29 5 mg) of Reference example 33 and triethylamine

(0.33 ml) to the mixture, the mixture was stirrsd

hour. The mixture was gradually returned to rocm

or one

h

tempera-

Cure and further stirred for 24 hours. The solvent was

removed under reduged pressure and the residue obtained was

cdissolved in ethyl acetate. The ethyl acetate layer was
washed successively with a S % citric acid acgueous solu-

tien, a saturated aqueous sodium hydrogen carbonats solu-

tion and water, and dried over sodium sulfate. The solvent

was removed under reduced pressure and the residue obtained

was subjected to silica gel column chromatography

by using

chloroform : methanol = 99 : 1 as an eluent to obtain the

title compound (S75 mq).

H-NMR (CDCl3, §): 1.44 (9H, s), 1.78-1.99 (3%, m)
2.19 (1€, m), 2.22-2.31 (2%, m)
(24, t, J=7.1Hz), 2.70 (2%, g,

, 2.15-
. 2.39
J=6.5Hz),

3.68 (3H, s), 3.74 (3K, s), 4.14-4.31
(1H, m), 5.35 (1H, bs), 6.43 (1lH, bs).

Reference example S5

Svnthesis of a-methvl N'-(3-methoxvcarbonvloroovl)-T,-

glutaminate trifluorcacetate

‘The compound (726 mg) of Reference example 54 was
dissolved in trifluorocacetic acid (2 ml) under ice-cooling .
and the mixture was stirred for one hour. The solvent was

removed under reduced pressure to obtain the title compound

(754 mqg) .

lH-NMR (CDClj : CD30D = 20 : 1, 8§ : 0.92 (2H, quint, J=
6.3Hz), 2.04-2.42 (4H, m), 2.50 (2H, t,

J=6.3Hz), 3.17-3.24 (2H, m), 3.

67 (3H,

S), 3-81 (3H, S), 4.09-4.15 (lH, m)/

7.44 (1H, t, J=6.0Hz).
re xamp

Synthesis of g-methyl N-(l-carbobenzoxvindol

in=5-

By adding thionyl chloride (5 ml) to l-carbobenzoxy-
indolin-5-carboxylic acid (599 mg) and the mixture was




- 71 - (90 ng) and N-nethyl norpholine (70 [err]l) was add
hexyl carbodi i m de (145 ng) under ice-cooling, and the m xt
at the same tenperature for one hour and then at
overnight. To the m xture was added ethyl acetate, and prg
filtered off and the filtrate was washed successively w tlh
sodi um hydrogen carbonate sol uti on and. gg saturated saline

dri ed over anhydrous sodium sul fate. The residue obtai ned

di r\/r‘l Q-

roomtenyger

ungpmngggr SRRET

LLL &

f'éﬁﬁi@@ﬁeﬁ
Ht-on—and._ |
Ey renovi ng the

c

sol vent under reduced pressure was applied to silica gel

chromat ography by using ethyl acetate : hexane 1: as
%Xw!

di et hyl

zi ne-7

Af ter addi nsq 110 %gaal | aql

700
teria

um- car bon
i s dissolved

obtained w

(7 ml), and to the solution was added an aqueous solu

(3 ml)
sodium hydrogen carbonate (534 mg)

of the compound (754 mg) of Ref

the mixture was stirred for 15 hours.

in methylen

erence example

bUI R

an el uent, and

bHerFCRy L8 RedRRYdR0F 2R £, EOHeﬁzotHH%U' the mixtuce
carbmmglévaaqﬁaﬂaanmbed@bhas@ednwa& degsckved-rkBsetdanotnd 20 m ).

na chlorida

tion
5

5 and

at room temperaturs and

Sodium hydrogen

carbonate was added to the mixture until pHd became 8 and

insolubles were removed by filtration using Celite, and the

methylene chloride layer was collected by separation.

The

methylene -chloride layer was washed successively with 1N-

hydrochloric acid and water,

and dried over sodium sul

fate.

The solvent was removed under reduced pressure and the
rasidue obtained was subjected to silica gel column

chromatography using chloroform : methanol = 99 1 as an

eluent to obtain the title compound (474 mg).

l1H-NMR (CDCl3, 8): 1.81 (2H, quint, J=7.0Hz), 2.09-2.27
(4H, m), 2.34 (2H, t, J=7.3Hz), 3.15
. (2H, t, J=9.0Hz), 3.27 (2H, t, J=5.4Hz),
3.65 (3H, s), 3.77 (3H, s), 4.10 (2, t,
J=8.8Hz), 4.65-4.75 (lH, m), 5.28 (2H,
s), 6.38-6.45 (lH, m), 7.36-7.46 (6H,
m), 7.66-7.68 (2H, m).

ef mp 7

\'4

nvloroo

After adding 10 % palladium-carbon (90 mg)
methanol solution (10 ml)
Reference example 56,

of the compound (470 mg)

to a
of

the mixture was stirred under

hydrogen atmosphere at room temperature for 15 hours.
After removing palladium-~carbon by filtration using Celite,
the solvent was removed under reduced pressure to obtain

the title compound (350 mg) .
2.81-3.30

lH-NMR (CDCl3, 8): 1.66-2.48 (8H, m),
3.50 (2H, t, J=6.0Hz), 3.64
3.73 (3H, s), 4.49-4.81 (1lH,

(3H,

(44, m), -
s),

m), 6.51




ng) to the solution, the solution was stirred under hydr
at room tenperature overnight. Palladium carbon was re
using Celite, and the solvent was renoved under reduced S SHH-C-
resi due obtained was subjected to silica gel colum c¢hro ogr$mngg;s
a m xed solvent of ethyl acetate : hexane = 2: 3 as an t
title conpound (83 ng). [err]H NVR (CDCgfferr] : CDlerr]

1.25 (6H, m, 2.0-2.7 (4H m, 2.9-3.1 (2H, m, 3.6-3.8 j(2H, lﬁ

(5H m, 6.45 (1H d, J= 8.0Hz}pu7.4; 7J59(@#&)”?s Exagph
di et hyl N—[l [((2 4- dlan1no) 6- ter

yl ) net.hyl ] - 3, 4- di hydr o- 2H 1, 4- Be%%o?h?ézﬂhéL7mbarboﬁ§TT 3! gﬁhtaﬁate
Examsla 28

oosnher e

mmasﬁnmwemﬂ

re

O 3D
o=

—

3.9-4.4

> »
s37

viimethvll-indolin-S-carhonvil-nN'—-({3-methoxvcarbonvlioroovl-
Y -L-glutaminate

In'dimethylacetamide (7 ml) wera suspended the com-~
pound (350 mg) of Reference example 57 and 6-bromomethyl-
2,4-diaminopteridine hydrobromide-isopropanol adduct (414
mg), and the suspension was stirred at room temperature for
24 hours. To the mixture was added triethylamine (0.29 ml)
and the mixture was stirred for 10 minutes, it was
subjected to silica gel column chromatography by using, as
eluents, ethyl acetate and then chloroform : methanol = 9
1 as an eluent to obtain the title compound (263 mg).
IH-NMR (DMSO-dg : CDCl3z = 7 : 3, &) : 1.67 (2H, quint, J=

6.9Hz), 1.91-2.14 (2H, m), 2.19-2.33
(4, m), 2.97-3.13 (4H, m), 3.56-3.59
(SH, m), 3.65 (3H, s), 4.34-4.44 (1H,
m), 4.55 (2H, s), 6.67 (1H, d, J=8.3Hz),
7.32 (4H, bs), 7.62-7.66 (2H, m), 7.84
(lH, t, J=8.3Hz), 8.33 (1H, d, J=7.3Hz),
8.71 (1H, s).

-5- vlii-nt—(3- xvoroovl) -L-

To a methanol (5 ml) solution of the compound (250 ma)
of Example 28 was added 1N-sodium hydroxide aqueous solu-
tion (0.95 ml) and the mixture was stirred at room tempera-
ture for 20 hours. While maintaining the temperature of
water bath to 30 °C or lower, the solvent was removed under
reduced pressure. The residue obtained was subjected to
silica gel column chromatography using chloroform : methan-'
ol : 28 % aqueous ammonia =5 : 4 : 1 as-an eluent to
obtain brownish solid material. The solid material obtain-

ed was dissolved in water and insolubles were filtered off,



I n di nethylacetam de (3 ml) were suspended the com pound (83t
Ref erence exanpl e 60 and 6-brononet hyl - 2, 4-di ami nopt eri di ne 1#1ACEMENT SHEET
hydr obr om de. i sopr opanol adduct (85 ng), and the suspensi on wasfpstit++ed—at
60 C for 3 hours and then at 100 [err]C for 30 m nutes. After cno 'QngJAI\E@Q
reaction m xture was poured into a saturated aqueous sodi um hydf ogen
carbonate solution and extracted three-§8res with -72 - chl oroformr—the
organi ¢ layer was dried over anhydrous sodium sul fate and thg sol vent was
renmoved under reduced pressure. The residue obtai ned was appl TET TO ST ca
gel colum chromat ography by using a m xed sol vent of chl oro-

and the solution was adjusted to pH=3.7 with 1N-hvdrochlo:-

ic acid. Deposited brownish precipitates were collected by
filtration to obtain the title compound (144 mg) .
“H-NMR (DMSO-dg : CDCl3 = 9 : 1, &) : 1.8l (2K, quint, J=
' .7.0Hz), 1.89-2.08 (2H, m), 2.13-2.30
(4H, m), 2.95-3.10 (48, m), 3.538 (24, ¢,
J=8.0Hz), 4.25-4.38 (1®, m), 4.55 (23,
s), 6.70 (1€, d, J=8.3Hz), 7.61-7.65
(2, m), 7.85 (1H, t, J=5.8Hz), 8.21
(1, d, J=7.3Hz), 8.73 (lH, s).

—[1-I

v1) thyll - lin=-S—-car vl -homocvstaata

To a benzene suspension (6 ml) of homocysteic acid
hydrobromide (330 ml) were added triethylamine (870 pl) and
chlorotrimethyl silane'(630 pl) under nitrogen atmosphere,
and the mixture was stirred at room temperature for 3 days.
Deposited precipitates were filtered off and the filtrate
was condensed to obtain silylated homocysteic acid (450
mg) . Under a nitrogen atmosphere, in dimethylformamide (18
ml) were dissolved dimethyl cyanophosphonate (213 pl) and
triethylamine (172 ul), and 1-{(2,4-diamino)-6-pteridinyl) -
methyllindolin-S5-carboxylic acid (170 mg) was added little
by little at room temperature and the mixture was stirred
at the same temperature for 3 hours. To the solution was
added a dimethylformamide solution (2 ml) of silylated
homocysteic acid (450 mg) and the mixture was stirred at
room temperature for 2 days. Then, water (1 ml) was added
to the reaction mixture and the solvent was removed under
reduced pressure. To the residue was added 3 % ammonium
bicarbonate aqueous solution and after removing insolubles
by filtration, the filtrate was applied to DEAE-cellulose
column, washed with water and eluted by 3 % ammonium

bicarbonate aqueous solution to obtain the title compound
(18 mg) .



form: methanol = 93 : 7 as an eluent to obtain the titl

e nrrnnllnd (21 ng) .
[err]HHNMR (CDCl [err] : CD[err]0D-=9 : 1, [err]): 1.26 ( IﬂEPﬂc
(2H, m, 2.46 (2H, m, 3.12 (2H, m, 3.91 (2H, mM, 4.1-4.83 %@EQT%ggET
(1H, m, 4.78 (2H s), 6.69 (1H d, J=8.9Hz), 7.04 (1H, m)j, @g gﬂ4 ﬁ%
J=2.2Hz), 8.66 (1H, s). Exanple 32 Synthesis of . 1
N-[1-[((2, 4-di ami no)-6-pteridnyl)- - 69 - '
met hyl ] - 3, 4- di hvdr o- 2H 1, 4- benzot hi azi ne- 7- car bonyl ] - glutam c acid The
conmpound (20 ng) of Exanple 31 was dissolved in ethanol Z-my—and
IN- sodi um hyd Aauyequ obu u(1 £] adgded 1 Gy the
sol ution aty3 C %ﬁe 2\§tg E v J £ o3 la e QP Lb (e :

m), 4.34 (18, m), 4.49 (24, s), 6.66 (1,
m), 7.55 (2H, m), 8.69 (lH, s).

A mixture of 2-aminobenzothiazol-6-carboxylic acid (15
g) ; potassium hydroxide (22 g ) and water (22 g) was re-
fluxed under a nitrogen atmosphere for 3 hours. The
mixture was cooled to room temperature, and water (20 ml),
1,2-dibromoethane (40 ml) and hexadecyltributylphosphonium
bromide (3 g) were added thereto and the mixture was
refluxed for 6 hours. The mixture was cooled to room
temperature, water and chloroform were added thersto aad
insolubles were removed by decantation. The aqueous layer
was adjusted to pH=3 with hydrochloric acid and the '
chloreform layer was collected by separation. The
chloroform layer obtained was washed with a saturated
saline solution and dried over anhydrous sodium sulfate.
The solvent was removed under reduced pressure and the
residue was dissolved in methanol. To the solution was
passed through a hydrogen chloride gas for 10 minutes and
the mixture was stirred at room temperature overnight. To
the residue obtained by removing the solvent under reduced
pressure were added water and ethyl acetate, and the
aqueous layer was adjusted to pH=S'with 1N sodium hydroxide
aqueous solution and then extracted with ethyl acetate.
The organic layer obtained was washed with a saturated
saline solution and dried over anhydrous sodium sulfate.
The solvent was removed under reduced pressure and the
residue was subjected to silica gel column chromatography
by using ethyl acetate : hexane =1 : 4 as an eluent to
obtain the title compound (721 mg).
lH~NMR (CDCl3, 8): 2.9-3.1 (2H, m), 3.6-3.9 (2H, m), 3.83

(3H, s), 4.0-5.0 (1lH, br), 6.39 (1lH, d,
J=8.4Hz), 7.45-7.75 (2H, m).




was stirred at the same tenperature for 4 hours. After cont

nui ng stirring

at 25 C for 20 hours, water (0.5 m) was added to the rdaggg ) 0
et hanol was renoved under reduced pressure. The residue oﬁ&%ﬁﬁ%ﬂmaggéﬁEgﬁ

under ice-water cooling and allowed to stand overnight 3t |cdbB

di ssolved in water (6 m ), adjusted to pH=3.7 with 1N—h>d1:rhloric acid
lnthe title

Deposited precipitates were collected bgpfiltration to qbt

JANCB33

conmpound (18 ng). [err]H- NVR (DMSO-d[err], [err]): 1.8-32.2 (
(2H, m, 3.18 (2H, m, 3.95 (2H, m, 4.37 (1H, mM, 4.76 (?H

d J=8.8Hz), 7.42 (1H, m, 7.59 (1H, d, J=2.0Hz), 8.22 (1H,
67 (1H, Sei3naNeR-£8:880d2a08e0sis of

2H, M), 2.30
q\ 67Q(‘IH
d, J=7.3Hz),

.4-benzo-

N-[1-[(2, 4- di am oyoraiiiey ik mwéhggbbékko<v 3, 4=-dinvdrg=28=]

The compound (313 mg) of Reference example 538
solved in tetrahydrofuran (10 ml) and to the solut
gradually added sodium hydride (180 mg), and the m
was stirred at room tnmpevatu¥e for 20 minutes. T
cafbobenzoxy chloride (1.3 ml) was added to the mi
the mixture was stirred overnight. fter adding w
the mixture, the mixture was extracted with ethyl

The organic layer obtained was dried over anhydrou

was dis-
ion was
ixture
hen,
Xture and
atar to
acetate.

s sodium

sulfate and then the solvent was removed under reduced

pressure. The residue was applied to silica gel ¢
chromatography by using ethyl acetate : hexane =1
an eluent, and methyl N-carbobenzoxy-3,4-dihydro-2H

olumn

10 as
r4'

benzothiazine-7-carboxylate obtained was suspended in

ethanol (15 ml). To the suspension was added 1N-s

odiunm

hydroxide aqueous scolution (1.9 ml) and the mixture was

stirred overnight.. The solvent was removed under

reduced

pressure, and the residue obtained was dissolved in water
(20 ml). Then, 1N-hydrochloric acid was gradually added to

adjust pH=3 and the mixture was extracted with chl

oroform.

The organic layer was washed with a saturated saline solu-
tion and dried over anhydrous sodium sulfate. The residue
obtained by removing the solvent under reduced pressure was
applied to silica gel column chromatography by using
chloroform : methanol = 95 : 5 as an eluent to obtain the

title compound (208 mg).
1H~-NMR (CDCl3 : CD3OD = 9 : 1, 8): 3.0-3.3 (2H, m),

(2H, m), 5.25 (2H, s), 7.3-7.9
RgFerengg example §Q

3.8-4.1
(8H, m).

-7 - v —~] -

To a dimethylformamide solution (S5 ml) containing the
compound (208 mg) of Reference example 59,.diethyl L-
glutamate hydrochloride (151 mg), l-hydroxybenzotriazole



1- ox0- 3 4-di hydro-2H 1, 4- benzot hi azi ne- 7-car bonyl ] - L- gl ut amcac+d

The conpound (10 ng) of Exanple 32 was suspended in water (1 nﬂﬁPkAQHWENT SHEET

IN- sodi um hydr oxi de aqueous sol uti on was added thereto to di{ SLIVU t-he

m xture. Under ice-cooling, 0.5M sodi um netaperiodate (50 [efr]l 3 ﬂd@gé—]
to the solution and the m xture was stirred at the sane tenpﬁrlture 6

The reaction m xture was adjustgg £+ o0 pH=3.5 and depogi t&d
precipitates were collected by filtration to obtain the titlg conpound (4

hour s.

ng) [err]H-NVR (DVMSO-d[err], [err]): 1.8-2.2 (2H, m), 2.33 (ZH 15

.9-3.3

(90 mg) and N-methylmorpholine (70 Wl) was added dicyclo-
hexylcarbodiimide (145 mg)'under ice-cooling, and the
mixture was stirred at the same temperature for one hour
and then at room temperature for overnight. To the mixture
was added ethyl acetate, and precipitates were filtered off
and the filtrate was washed successively with an aqueous
sodium hydrogen carbonate solution and a saturated saline
solution and dried over anhydrous socdium sulfate. The
residue obtained by removing the solwent under reduced
pressure was applied to silica gel column chromatography by
using ethyl acetate : hexane = 1 : 2 as an eluent, and _
diethyl N-[N'-carbobenzoxy-3,4-dihydro-2H-1,4-benzothia-
zine-7-carbonyl] -L-glutamate obtained was dissolved in
ethanol (20 ml). After adding 10 % palladium-carbon (700
mg} to the solution, the solution was stirred under hydro-
gen atmosphere at room temperature overnight. Palladium-
carbon was removed by filtration using Celite, and the’
solvent was removed under reduced pressure. The residue
obtained was subjected to silica gel column chromatography
by using a mixed solvent of ethyl acetate : hexane = 2: 3
as an eluent to obtain the title compound (83 mg).
l1H-NMR (CDCl3 : CD3OD = 9 : 1, §) : 1.25 (6H, m), 2.0-2.7
(4H, m), 2.9-3.1 (2H, m), 3.6-3.8 (2H,
m), 3.9~4.4 (S5H, m), 6.45 (1lH, d, J=
~8.0Hz), 7.2-7.6 (2H, m).

In dimethylécetamide (3 ml) were suspended the com-
pound (83 mg) of Reference example 60 and é6-bromomethyl-
2,4-diaminopteridine hydrobromide-isopropanol adduct (85
mg), and the suspension was stirred at 60 °C for 3 hours
and then at 100 °*C for 30 minptes. After cooling, the

reaction mixture was poured into a saturated aqueous sodium
hydrogen carbonate solution and extracted three times with



(2H, m, 3.8-4.0 (1H,. m, 4.2-4.5 (2H, m, 4.83 (1H, d, J=17] ~19
(1H, d, J=17.1Hz), 7.07 (1H, d, J=9.3Hz), 7.7-7.9 (1H m, .TEEiQCQWENTﬁﬂﬁIT
8.42 (1H, m, 8.72 (1H, s). IR (KBr) vmax 2800-3600, 1644, 1608, 1557156
and 1008 cnferr] FAB M5 515 (M+l)+ Reference exanple 61 Syntfh siﬂsgofJAlHB'gggl
N-t - but oxycar bonyl - N - net hane- sulfonylglutam nate In tetraljydrofuran (268
m ) were dissolved N,N - carbonyldiimdggole (13.6 g) and [¢rr]-benzyl

[ N-(t-butoxy- carbonyl)glutamate] (25 g) and the m xture was-siirred under
i ce-cooling for one hour. Then, the solution was

H

chloroform. The organic layer was dried over anhydrous
sodium sulfate and the solvent was removed under recduced
pressure. The residue obtained was applied to silica gel
column chromatography by using a mixed solvent of chloro-
form : methanol = 93 : 7 as an eluent to obtain the title
compound (21 mg). '

lH-NMR (CDCly : CD3OD = 9 : 1, § : 1.26 (6H, m), 2.0-2.3

(2H, m), 2.46 (2H, m), 3.12 (2, m),
3.91 (2H, m), 4.1-4.3 (44, m), 4.62 (1,
m), 4.78 (2H, s), 6.69 (lH, d, J=8.9Hz),
7.04 (1H,m), 7.60 (1H, d, J=2.2Hz), 8.68
(14, s).

The compound (20 mg) of Example 31 was dissolved in
ethanol (2 ml), and 1N-sodium hydroxide acueous solution
(170 yl) was added.to the solution at 35 °C and the mixture
was stirred at the same temperature for 4 hours. After
continuing stirring at 25 *C for 20 hours, water (0.5 ml)
was added to the reaction mixture and ethanol was removed
under reduced pressure. The residue obtained was dissolved
in water (6 ml), adjusted to pH=3.7 with 1N-hydrochloric
acid under ice-water cooling and allowed to stand overnight
at cocl place. Deposited precipitates were collected by
filtration to obtain the title compound (18 mg) .
1H-NMR (DMSO-dg, §) : 1.8-2.2 (2H, m), 2.30 (2H, m), 3.18

(2H, m), 3.95 (2H, m), 4.37 (1H, m),
4.76 (2H, s), 6.79 (1H, d, J=8.8Hz),
7.42 (1H, m), 7.59 (1H, 4, J=2.0Hz),

8.22 (1H, d, J=7.3Hz), 8.67 (lH, s).
Example 33 '

l-0x0-3,4-dihvdro=-2H4-1,4-benzothiazine-7-carbonvl]-L-
] mi id




added dropwi se to a tetrahydrofuran (132'n{)_soluti0n cont ai ni ng
net hanesul foneam de (20.5 g) and 1, 8-di azabi- cycl o[ 5. 4. qQ] £z

roomtem perature and stirred for 4 days. After adding 304 ni o "IN

hifoio§onpy {898

organic layer was dried over anhydrous pggnesium sul fatejanpd t he sol vent

hydrochloric acid to the mixture, it was extracted with

was renoved under reduced pressure to obtain the title cpnpound (30 TNyg)-
[err]H-NMR (CDCl [err], [err]): 1.42 (9H, s), 1.8-2.8 (4H.m. 3.25 (3H s)

—

4.32 (1H m, 5'1‘11.@ é&%oﬁ')d (71'04%9()5@:’ %&'amp‘.e 32 was suspended in

water (1 ml) and 1N-sodium hydroxide aqueous solution was

added thereto to dissolve the mixture. Under ice-cooling,

0.5M sodium metaperiodate (50 pl) was added to the solution

and the mixture was stirred at the same temperature for 5

hours. The reaction mixture was adjusted to pH=3.5 and

deposited precipitates were collected by filtration to

obtfain the title compound (4 mg).

 lE-NMR (DMSO-dg, 8): 1.8-2.2 (2H, m), 2.33 (24, m), 2.9-3.3
(2H, m), 3.8-4.0 (1H, m), 4.2-4.5 (2H,
m), 4.83 (1#, d, J=17.1Hz), 5.19 (1H,
d, J=17.1Hz), 7.07 (1K, d, J=9.3Hz),
7.7-7.9 (1H, m), 8.1-8.2 (1H, m), 8.42
(1, m), 8.72 (1H, s).

IR (KBr) vmax 2800-3600, 1644, 1608, 1552, 1504 and 1008

cm~l
FAB MS 515 (M+1)*

e la 61

vas i vl N-t-~ 7 v]1=N'-mer -
sulfonvlglutaminate

In tetrahydrofuran (268 ml) were dissolved N,N'-

carbonyldiimidazole (13.6 g) and a-benzyl [N-(t-butoxy-
carbonyl)glutamate] (25 g) and the mixture was stirred
under ice-cooling for one hour. Then, the solution was
added dropwise to a tetrahydrofuran (132 ml) solution
containing methanesulfoneamide (20.5 g) and 1,8-diazabi-
cyclo(5.4.0)-7-undecene (32.9 g) under ice-cooling. After
dropwise addition, the mixture was returned to room tem-
perature and stirred for 4 days. After adding 500 ml of 1N
hydrochloric acid to the mixture, it was extracted with
chloroform. The organic layer was dried over anhydrous
magnesium sulfate and the solvent was removed under reduced
pressure to obtain the title compound (30 mg).
lH-NMR (CDCl3, 8): 1.42 (9H, s), 1.8-2.8 (4H, m), 3.25 (3H,
s), 4.32 (1H, m), 5.14 (2H, s), 7.40
(SH, s).



- 74 - Reference exanple 62 Synthesis of bénzyl

N - et hanesul fonyl gl utam nate.tri- fluoroacetate The com:oREBLA@Em-p?.‘?
Ref erence exanple 61 was dissolved in trifluoroacetic acijd fﬁC )

solution was stirred at roomtenperature for one hour. The qg ' Slafghb
m xture was condensed at 30 C and triturated by addi ng eih JQ

_ﬂl

—A 5T

title conpound (4.5 Q). [err]H—NMQ((IX%Jerr], [err]): 1 ‘%8 4
3.20 (3H, s), 4.50 (1H, m, 5.28 (2H 7.42 (5H, s). Example 34
Synt hesi s of benzyl N-[1-[2, 4- dlanlno 6- pt eri di n-
vl ) met hvl I i ndol i n-5- car bonyl ] - met hanesul fonvl gl utam nate In
di met hy!| forw&ﬁm di ssol ved di et hyl
Svnthesis of benzvl N'-methapnesulfonviglutaminate.tri-
fluoroacetate

The compound (4.65 g) of Reference example 61 was
dissolved in trifluorcacetic acid (60 ml) and the solution
was stirred at room temperature for one hour. Then, the
reaction mixture was condensed at 30 ‘C and triturated by
adding ether to obtain the title compound (4.5 g).
lH-NMR (CDCl3, &) : 1.8-2.8 (4H, m), 3.20 (3H, s), 4.50 (1H,

m), 5.28 (2H, s), 7.42 (SH, s).

In dimethylformamide (18 ml) were dissolved diethyl
cvanophosphonate (213 pl) and triethylamine (172 ul) under
nitrogen atmosphere, and to the solution was added 1-~{(2,4-
diamino-6-pteridinyl)methyl]indolin-S-carboxylic acid (160
mg) little by little and the mixture was stirred at the
same temperature for 3 hours. 'To the mixture was added a
dimetylformamide solution (3 ml) containing the compound
(450 mg) of Reference example 62 and triethylamine (180 1)
and the mixture was stirred at room temperature for 3 days.
Then, water (1 ml) was added to the reaction mixture and
the solvent was removed under reduced pressufe. The
residue was subjected to silica gel column chromatography
by using a mixed solvent of chloroform : methanol : aqueous
ammonia = 15 : 5 : 1 as an eluent to obtain the title
compound (60 mg) . '
lH-NMR (DMSO-dg, 8): 1.9-2.1 (2H, m), 2.3-2.5 (2H, m), 2.98

(2H, t, J=8.6Hz), 3.28 (3H, s), 3.55
(2H, t, J=8.6Hz), 4.21 (1H, m), 4.53
(24, s), 5.04 (2H, s), 6.71 (1H, d,
J=8.6Hz), 7.34 (5H, s), 7.55 (2H, m),
8.72 (1H, s).



cyanophosphonate (213 [err]l) and trlethylan1ne (172 [err”l LI Toue
at nosphere, and to the solution was added 1-[(2,4- hEPE&ﬁﬁWENf S'F’)'!%ET

di am no- 6- pteridinyl)nethyl]indolin-5-carboxylic acid ‘(16( jii littlhe By
0

little and the m xture was stirred at the sane.tenperatureg ol 8§ AR 1899 T¢
the m xture was added a dinetyl formam de solution (3 m) lLaining the
conpound (450 ngy) of Reference exanpl e #.and triethylaniES;(180 [err]]

and the m xture was stirred at roomtenperature for 3 day IThen, _water (1

M) was added to the reaction mixture and the solvent was renoved under

reduced pressur The re5|du S 4unn11_
chr omat ogr aphy ' Encl anorl aguequs
o} pound (60 ng)

anmoni a = : ' ;- : ol g Ut amieg
[err] H NV (D'VS? %%]obukgr r&% md) 903 éxérﬁﬁ'i-”izx v?aé L ddda
ethanol (S ml), and lN-sodium hydroxide aqueous solution °
(200 pl) was added.to the suspension and the mixture was
stirred at room temperature overnight. Then, water (0.5
ml) was added to the mixture and ethanol was removed under
reduced pressure. The residue obtained was dissolved in
water (6 ml) and the solution was adjusted to pH=3.7 with
LN-hydrochloric acid under ice-water cooling and allowed to
stand at cold place overnight. Deposited precipitates were
collected by filtration to obtain the title compound (20
ng) . _
lH-NMR (DMSO-dg, 8): 1.9-2.1 (2H, m), 2.2-2.4 (24, m), 3.00
(24, t, J=8.6Hz), 3.19 (3H, s), 3.60
(24, t, J=8.6Hz), 4.35 (1%, m), 4.56
(24, s), 6.70 (1H, d, J=8.6Hz), 7.63
(24, m), 8.75 (1H, s).



(2H, t, J=8.6Hz), 3.28 (3H, s), 3.55 (2H, t, J=8.6Hz), 4.24—1H_ 1  4.53

(2H s), 5.04 (2H, s), 6.71 (1H, d, J=8.6Hz), 7.34 (5H, s),REp
8.72 (1H, s). Exanple 35  -75 - Synthesis of- CHEEMERT Sheer

N[1-[(2, 4-diam no-6-pteridinyl) methyl]- '
i ndol i n- 5- car bonyl ] - N - net hanesul f onyl gl ut arii ne The conpolingl 9235 AN 1899
Exanpl e 34 was suspended in ethanol (5gd), and 1N-sodiunph | ueous|

solution (200 [err]l) was added to the suspension and thg m xture was

CLAIMS:

1. A compound represented by the formula:

wherein Rl represents one selected from the group
consisting of CH;, CH;CHz, CHp0, CHzS and CH2S0; R?
répresents a hydrogen atam, a lower alkyl group having 1
to 4 carbon atoms or a benzyl group; n represents an
integer of 1 to 4; R3 represents a group represented
by the formmula: CoOR* (where R4 represents a hydrogen
atom or a lower alkyl group having 1 to 4 carbon
atoms), NHCORS (where RS represents a phenyl group
which may be substituted), CONRSR? (where Ré repre-
sents a hydrogen atam or a lower alkyl group having 1 to
4 carbon atoms; R’ represents a lower alkyl group
having 1 to 4 carbon atoms, a phenyl group or a
carboxylalkyl group each of which may be substituted
or a lower alkylsulfonyl group), PO3Hz or SO3H. _
2. The compound according to Claim 1,. wherein R3 is COOR*
(R* has the same meaning as defined in Claim 1), PO3Hz or
SOs3H.
3. The compound_éccording to Claim 1, wherein R3 is NHCORS
(RS has the same meaning as defined in Claim 1).
4. The compound according to Claim 1, wherein R3 is

CONRSR? (R6 and R?7 have the same meanings as defined in -
Claim 1) .

5. A pharmaceutical composition comprising a comoound as defined

in any one of Claims 1 to 4. _

6. An antirheumatic agent containing the compound according to anv
one of Claims 1 to 4 as an effective ingredient.

7. A osoriasis curing agent containing the compound according to

any one of Claims 1 to 4 as an effective ingredient.

I
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stirred at roomtenperature overnighfl Then, water (0.5 n{)‘ Q
the m xture and et hanol was renoved under reduced pressure.|{ T, LE% W@EE%HEET
obt ai ned was dissolved in water (6 m) and the solution wa justed to
pH=3.7 with 1N-hydrochloric acid under ice-water cooling and ald SwdAN 1999
stand at cold place overnight. Deposited”precipitates werejcdllected by
filtration to obtain the title conpoundy{20 ng). [err] H NVR (DM5O-d[err],
8): 1.9-2.1 (2H, m, 2.2-2.4 (2H, m, 3.00 (2H, t, J=8. 6Hz}—3-19Q (3H. s),
> ggg . A;@;gé@?ﬁégﬁc(wen@ coftt28ntal the CrfdunitacbortihpHe),
. "to ény'one of Claims 1 to 4 as an effective ingredient. ’

9. A process for preparing a compound represented by the
formula (I): '

J
AN Y — & 2
H H COOR
U \—\ BN €3
NN ! AR a
\ N CH,N o N— cong “ \ (CHZ)nR:3
NHZ ;

wherein R!, R2, R3 and n have the meanings as defined
above, '

which comprises reacting a compound represented by the
formula (I)-1: '

aly \ COOH e (D) -1

wherein R! has the meaning as defined above and Al
represents a protective group,
with a compound represented by the formula (I)=-2:

COORZ

|
. (1) -2
.Hz{\ (caz)na? @ -

wherein R?, R3 and n have the meanings as defined
above,

.according to a conventicnal synthetic method for preparing an acid amide
to obtain a compound represented by the formula (I)-3:
-

A




- 76 - CLAIMS: 1. A compound represented by the forml a: [eLr]l wherein .

Rlerr] represents one selected fromthe group consisting
CH err]CH err], CHerr]O CHerr]S and CHerr]SO, Rerr] r ;ﬁg@égg@EMT'SHEET

hydrogen atom a | ower al kyl group having 1 to 4 carbon atjo or a bénzyt
group; n represents an integer of 1 to 4; R3 represents ajgr dbgrqmmbﬂﬁnt d
by the formula: COOR[err] (where R erchgrepresents a hydrdggedn._.atomor a

| ower al kyl group having 1 to 4 carbon atons), NHCOR[err] [(where R err] :
represents a phenyl group whilch may be substituted), CON err]_(where
Rlerr] repre- sents a hydfogeq atomor a IQ3@§2alkyl group having 1 to

N

aly— cowd /N (CH)aRY L (1) - 3

~wherein R!, RZ2, R3, n and Al have the meanings as
defined above, _
deprotecting said compound and reacting it with a compound
represented by the formula (I)-4:

l .
| 4
Ny\_u N cuyX e (D) - 4
Ni,

wherein X represents a halogsn atom.
10. A process for preparing a compound represented by the
formula (I):

HZN \VNYN\ !_- _COORZ
: \.—coun / '\ (CH,)nR3

eevs (1)

i 1 i
” il $
MN/.‘..CHZN

NH,

wherein R!, R2, R3 and n have the meanings as defined

_ above,
which comprises reacting a compound represanted by the
formula (I)-4:

HZN
1 ) ceve (1) - 4

wherein X has the meaning as defined above,

| RO R




4 carbon atons; "Rerr] represents a | ower al kyl group having 1 to 4 carbon
atons, a phenyl group or a carboxyl al kyl group each of which.nay be

substituted or a |ower alkylsulfonyl group), PJerr]Herr] pR
The conmpound according to aim1, wherein Rerr] is COOR|er ?@@m @E@T

sanme neaning as defined in CQaim1), PO3H2 or: SJerr]H 3. The %orrpound
according to Caim1, wherein Rlefr] i.sqgN\HCOR[ err] (Rl err] |h eJMQQ
nmeani ng as defined in Claiml). 4. The conpound accordi ng |t ailm 1,

wherein R3 Ivslﬁﬂ\B[@édiﬁﬂrﬂi rdedfdRidec? By Rher thrhaua (e - e meani ngs as
defined in daim1). 5 A pharnmaceutical conposition conpr.isi-hg—a.conpound

as defined in any one of Clains 1 to 4. 6. An antlrheurratlc agent
cont ai ni ng the conpound accl{)lrvdi ng to any _

\

RI!J-Q—COOR' : eeea (I) -5

wherein R! has the meaning as defined above and R!

represents hydrogen atom or a lower alkyl group,
to obtain a compound represented by the formula (I)-6:

1
/‘& r’R
\‘%\ CHZN \/ COOR! ‘

.- (1) -6

wherein R! and R' have the meanings as defined above,
and when R' is a substituent other than a hydrogen atcm, hydrolyz- -
ing said compound and then reacting it with a compound
represented by the formula (I)-2:

coor?

HZN/l AN (CH,)aR3

cee (D) -2

wherein R%2, R3 and n have the meanings as detinea
above. '

11. A process for preparing a compound represented by the
formula (I):

H,N — gl
N 15\ \ ] " cooa2
L .. (D)
\/\ CH N — \__ con 7 (CHy)nR3
NH2 ) \Cj :

* c L M s *




one of Clains 1 to 4 as an effective ingredient. 7. A psolfig
agent containing the conpound according to any one of d ai
effective ingredient. -77 - 8. A carcinostatic agent cpnfa nﬂ&ﬁhggg
conpound according to any one of Claims 1 to 4 as an effecli oredlent
9. A process for preparing a conpound represented by the flornmula (1)

wher ei n Rlerr], Rlerr], Rerr] and n hagge. the meanings as '
whi ch conprises reacting a conpound represented by the

wherein R, R2, R3 and n have the same meanings as
defined above,

which comprises reacting a compound represented by the
formula (I)-7:

coor?

/J\ X e (D) 27
2 N
A®NH (CHz)nNHZ

wherein ‘R? and n have the meanings as defined above
and A; represants a protective group,

with a compound represented by the formula (I}-8:

o . eaee (I) - 8

to. obtain a compound represented by the formula (I)-9:

coor? 0

wherein R2, n and A2 have the meanings as defined

esee () -9

above,
and after deprotecting said compound, reacting it with a
compound represented by the formula (I)-1

—gl

ANJ—\‘COOH e (1) =1

* c L N H *




formula (1)-1: [err] wherein R err] has the neaning as L.ned above and
Alerr] represents a protective group, with a conpound r 4PREP - T
formula (1)-2: [err] wherein Rerr], Rerr]- and n have t}h I SHEET
defi ned above, according to a conventional synthetic mefhqd for prep ah‘Tg

an acid amde to obtain a conpound represent ed by the f br rhulla! (UANB}QQQ
- [err] -81-

wherein R! and Al have the meanings as defined above.

according to a conventionally synthetic method for preparing an acid
amide to obtain a’ compound represented by the formula (I)-
10:

COOR2

N-—/< >—CONH (CHZ)N@ .. (I) - 10

wherein R!, R?, n and Al have the same meanings as
defined above,

reacting it with a compound represented by the formula (I)-
4 '

HZN N N
eeee (I) - 4

NHZ

wherein X has the same meaning as defined above,

and subjecting the resulting compound to a ring opening
reaction.

@ coonZ Qor
CH,N cona (CH,)nNHCO @

| A O O




wherein Rerr], Rerr], Rerr], namiNeH]hmwthenwiflsaédﬂimm

above, deprotecting said conpound and reacting it with a
represented by the fornmula (I)-4: [err] wherein X represgnt gﬂ ggéﬁHEET_
atom 10. A process for preparing a conmpound represent ed jby] t he fornmut=a
(1): [err] .... (1) wherein Rlerr], Rie82]s Rerr] and n/hgv eﬂﬁthr;ﬂgggn s
as defined above, which conprises reacting a conpound reprdsented by th
formula (I)- 4nop@prpETH0TRExATE DERIVATIVE

e ———vatapctane, .
B e

ABSTRACT OF THE DISCLOSURE:

Disclosed is a compound represented by the formula:

coon2 '

. 3
CHZN — ‘ICH(CHZ)nR

NH,

wherein Rl: CH,;, CHaCH,, CH20,“CH25, CH2S0; R2:
hydrogen atom, a lower alkyl group having 1 to 4
carbon atoms or a benzyl group; n: an integer of 1 to
4; R3: COOR4, NHCORS, CONR5R7,-PO3H2, SO3H.
The compound shows potent antirheumatic function, psoriasis
curing function and carcinostatic function and has low
toxicity whereby it is available as a medicine,

FIGURE 1




wherein X has the -nmeaning as defined above, - 79 - with a conpound
represented by the formula (1)-5: [err] wherein R err] hps-1+m++nxuﬂ¢n;gg;_
defined above and R represents hydrogen atom or a:| ower EBEP!LACEVJEN]),S‘.; T
obtain a conpound represented by the fornmula (I')-6: [err ' )
and R have the neani ngs as defined above, and when R i
ot her than a hydrogen atom hydrolyz- 4 ng-said conpound
it with a conpound represented by the formula (I)-2:
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[err] wherein Rerr], Rerr] and n have the neanings as defined above. 11.
A process for preparing a conpound represented by the foprrta—)J]err]

- 80 - wherein Rl, R2, R3 and n have the sane neanings sﬂERMHUEMENTﬂgﬁﬁgr
whi ch conprises reacting a conpound represented by the farrﬁ+a"\ lerr]

P 09 jan 1999
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