DESCRI PTI ON NOVEL PEPTI DE DERI VATIVES 5 Technica

Figel d
‘This,invention relates to a novel peptide derivative having an a#ti t uror
activity, and, nore detailedly, relates to -a peptide derivative '
represent ed by the following fornulator a salt thereof 10
[‘err] 15 wherein A and B each represent either of the
following (a) and (b), Eééﬁi f@Rresents a hydrogen atom and B
represents a phenyl group substituted wth a 20 hal ogen at om
hydr oxyl group, |ower alkyl ' ~group-or | ower al koxy group, or a
het er oar yl : NOVELl OMPPTIDE DERIVATIVE® A represents -CONHRierr],
-CSNH R[err], a : :
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This invention relates to a_nové1 béptide
derivative having an antitumor activity, and, more
detailedly, relates to a peptide derivative represented
by the following formula or a salt thereof

NH-CH-CH.-B

' T L N |
J Y 6 - A
CH3\N NH | ¢ OCHs;

OCHsO0CH,
CHs” 0 (1)

wherein A and B each represent either of the
following (a) and (b),

(a) A represents a hydrogen atom, and B
represents a phenyl group substituted with a
halogen atom, hydroxyl group, lower alkyl
group or lower alkoxy group, or a heteroaryl
group, _

{b) A represents -CONH—R‘. —CSNH—R‘, a
.hydroxymethyl group, & lower alkoxycarbonyl
grbup or a carboxyl group, wherein, Rt repre-~
sents a lower alkyl group or a heteroaryl
group, and B represents a phenyl group option-
aliy substituted with a halogen atom, hydroxyl
'group, Tower alkyl group or lower alkoxy

group .

Background Art
' Peptides hgving a cytostatic activity and/oF

~an antineoplasm actiﬁity:héve been isolated from marine

35

molluscs, sea hare Dolabella auricularia and these

peptides are called dolastatins 1 to 5. Amo&g gthem,'“;" 1

¢

W



hydr oxymet hyl group, a |ower al koxycarbonyl 25 group or a

carboxyl group, wherein, R err] repre- . sents a | ower al kyl
groupor a heteroaryl _ group, and B represents a phenyl group
opti on-- ally substituted with a hal ogen atom hydroxyl

group, lower alkyl group or |ower alkoxys30 gr oup
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Further, recently, pubiication was made on.thé
total synthesis of dolastatin 10 itself (see, U.S.
Patent No. 4,978,744). _

In this connection, the present inventors

20 previously disclosed certain dolastatin 10 derivatives
(see, W093/03054 Pamphlet). '

The present inventors found that certain
dolastatin 10 derivatives wherein the dolaphenine (which
means an u—({hiazolyl)phenethy1amino group) .at the

25 C-terminus of dolastatin 10 is substituted with another
substituent have a ‘much stronger anti tumor activi ty than
that of dolastatin 10. |

Disclosure of Invention

30 In the present description, the term "lower"
means that the number of the carbon atoms of a group or
compound to which this term is attached is 6 or less,
preferably 4 or less.

- ' In the above formula (I), as the "lower alkyl

35 grodp". there can, for example, be mentioned methyl,+ . ‘§§

ethyl, n-propyl, isopropyl, n—bytyi..iSGbutyI, sec=

) f'(a‘ . .



[err] 15 Further, recently, publ ication was made on

the  total synthesis of dolastatin 10 itself (see, U S Pat ent  No.
4,978 744) . In this connection, the present inventors 20
- pkeviously disclosed certain dolastatin 10 derivat i ves (see, W3/ 03054
Panphl et) . The present invéntors found that certain

dol astatin 10 derivatives wherein the dol apheni ne (which nmeans an

a- (thi azol »ﬂd@@ﬁnewykaw’cmgr%@h tdvo?®s C & €ENT BWY @fs ddl@statin 10 is
substituted wth anot her substltuent have a nuch stronger antitunor

activity thalowertalkoxy @goaet st itheme can. fpE-PEaEPd f B8R T oN 30

In the preS@ﬂEnQ@Sﬁé%HBkQH e&@%ﬁyﬁfﬁ BB xy, i5Bprophdl, thapdteegr of
t he carbon atons of grou npound to which this termis attached
is 6 or Ieé%r°upspréﬁérablyfimﬁ*4(iﬁf halogen atomningdudeie fornul a

(1), as g her{uompheal khh o3 nelr WHbmi Adicdmi CRod i her atoal e, be mentioned
nmet hyl , ethyl, n- propyl | sopropyl, n-butyl, isobutyl, sec-
"heteroaryl group'" means an aromatic
heterocyclic group containing hetero atom{s) selected
from O, S and N, preferably, 5 or 6-membered heterocy-
clic group cbntaining 1 to 4 hetero atoms, such as

10 thienyl, furyl, pyrrojyl, imidazolyl, thiazolyl,
oxazolyl, thiadiazolyl, tetrazolyl, pyridyl,
pyrimidinyl, triazinyl-groups, etc.

| The "phenyl group substituted with a halogen
atom, hydroxyl group, lower alkyl group or lower alkoxy

15 group" represented by the symbol B includes a phenyj
group substituted with one halogen atom, hydroxyl group,
Tower alkyl group or lower atkoxy group, and there can,
for example, be mentioned 2-fluorophenyl, 2-chloro-
phenyl, 2—brpmopheny1. 3-fluorophenyl, 3-iodophenyl,

20 A4-~chlorophenyl, 4-bromophenyl, 2-hydroxyphenyl,
2-methylphenyl, 4-ethylphenyl, 2-methoxyphenyl,
4~-ethoxyphenyl groups, etc. Further, the “phenyl group
optionally substituted with a halogen atom, hydroxyl
group, lower alkyl group or lower alkoxy group" includes

25 an unsubstituted phenyl group besides the above substi-
tuted phenyl groups.

A group of preferred compounds in the inven-
tion are- compounds of the above formula (I) wherein A
represents a hydrogen atom and B represents a phenyl

30 group substituted with a halogen atom, hydroxyl group,
Tower alkyl group or lower alkoxy group, or a hetefoary]
'group, particulariy compounds of the above formula (1)
wherein B represents a phenyl group substituted with a
halogen atom, hydroxyl group, lower alkyl group or lower

35 alkoxy group; a thienyl group; or a pyridyl group.

Another group of preferred compounds are



3 butyl, tert-butyl, n-hexyl groups, etc. and as the "l ower al koxy
group", there can, for exanple, be nen- ti oned net hoxy, ethoxy,

- n- propoxy, | sopropoxy, n-butoxy groups, etc. Further, the "hal ogen
‘at‘ont includes 5 fluorine, chlorine, bromne and iodine atons.

The "heteroaryl group"” means an aromatic4 heterocyclic group containing
hetero aton(s) sel ected from.0, S and N, preferably, 5 or 6-nenbered

)
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tetrazolyl, @ﬂﬂﬂhﬂ -Q@NHﬁRdbnylhyﬂmqmmmgmhxﬁcnm@upete lower The
"phenyl groyp afl Y %Lg up B3 gg%farboﬂpra({gwr%grg%ﬂual | over
ower e

al kyl group or group”™ represent the s B i ncl udes
a phenyl rgamlﬁﬁ%rutstat lxwerwaﬂ k ydnes riealpo geh aatlmtehqdrmkyg rguoup,

| ower gyz ?fuoro r§¥@£§§IEféxeggqu%r&yyigﬂ%girgﬁﬁy sub%?ftﬁ*@gple be

ment i one or o-
3- fIuorophewwth1?whﬁ&m@%nyat0@0 hydMMGwdpMmgMP,4l¢m©nnphbmylgroup

2- hyd h |4, | 1 | wvbh I
4ol hoxyphory orenes Tt &F) BRGNP pArTHOUITIY (o e fEh SO SFTERK.

ptlonally
substltuted&ﬂqw¢ef¢ﬁm@b%n(&9ow#eﬁydno%yweprgﬁanﬁ TngH &fkyl .group or -
| over al koxy cgnhuR’ In&wg&so@ma@hwswpt utaedumépyé1 %QVE’a?Séh‘}‘?S the

above substi - tuted enyl " groups 1 oup of préferred
conpound§|IQEQKP|¢Neﬁ carboxy1 group, wherein R represents a lower

alkyl group, a thiazolyl group or thiadiazolyl group,
and B represents an unsubstituted phenyl group.

In the compounds of the above formula (I) of
thé invention, the carbon atoms to which an isopropyl

15 group, a sec-butyl group, a methoxy group and a methyl
group bind respectively are asymmetric carbon atoms, and
therefore, they can arbitrary have an R- or S-configu—
ration. A1l those compounds are included in the scope
of the invention, but in view of pharmacological activi-

20 ty, compounds having the same configuration as
dolastatin 10 are preferred.

The peptide compounds of the above formula (I)
can, further, exist as salts, and as examples of such
salts, there can be mentioned hydrochlorides, hydro-

25 bromides, trifluoroacetates, p-toluenesulfonates, ace-
tates, etc.

According to the invention, a peptide compound
of the above formula (I) can be prepared by condensing
the respective amino acids or peptide fragments, for

30 example, according to a 1iquid phase synthesis method
(see, E. Schréder and K. Libke, "The Peptides", volume

"1, pages 76-136, 1965, published by Academic.Press)
known in the field of peptide chemistry.
- For example, for avoiding racehization at the

35 condensation reaction, it is preferred to conduct syn-
thesis by condensing a tripeptide fragment of the fol-



tion. are conpounds of the above fornula (I) wherein A represents a
hydrogen atom and B represents a phenyl 30 group substituted with a hal ogen

qponl'hydroxyl group, | ower al kyl group or |ower al koxy group, or a
‘het er oaryl group, particularly conmpounds of the above forrmula (I)
wherein B represents a phenyl group subsfgituted with a hal ogen at om

hydr oxyl group, |ower al kyl group or |ower 35 al koxy group; a thienyl

group; or a_pyr.idyl_group. Anot her group of preferred
conpounds ar@win formula (11) 4 conpounds of
the above formula (1) wherein A represents -CONH-R[err], -CSNH-R[err],
a hydr.oxymet hyl group, a | ower al koxycar bagnyl group or a carboxyl

group, wherein Rerr] represents_a lLoweryal kyl group or a heteroaryl
group, 5 and B represents a phenyl gnoup opijopally substigatgd with a

hal ogen atom hydroxyl groupy | over alkyl Nyt ou © Hower al koxy group,

particul & |y conpoundsHof t NaHove If dr nul |) wherein A represents
-CONH-Rerr], -CSNH—RUHrr], a hydr o8 fe (é ap, a |lower
al koxycar bonyl 10 gﬁbﬁbsor a rboxyl group, wherein R err] represents a
| ower al kyl group, a thiazolyl group or thiadiazolyl group, and B
represents aitmsabfiagménd plieihle Fodupwing formula (IE®)the conpounds of
“the above formula (I) of the invention, the carbon atons to which an
i sopropyl 15 group, a sec- | group, a nethoxy -group and a net hyl
1 : :
0 NH-CH-CH.;-B
N | (III)
H _ A
OCHa

wherein A and B are as defined above.

15 Further, for synthesizing many compounds of
the invention efficiently, it is preferred to conduct
the synthesis by condensing a tetrapeptide fragment of
the following formula (IV)

20 ' -
OH
N : o} (IV)
CHs\Y NHj;(l O CH, '
N/A\ﬁ/
0

OCHsOCH,
CH,
25
with a fragment of the following formula (V)
H,;N-CH-CH.-B
. I Q")
30 A

wherein A and B are as defined above.

The condensation reaction can be conducted,
generally, by treating the fragments with a condensing
agent, e.g. dicyclohexylcarbodiimide (DCC), diphenyl

35 phosphoryl azide (DPPA) or diethyl phbsphorocyanidate'
(DEPC), a so-called BOP reagent, or the 1ike in an inert



group bind respectively are asymmetric carbon atons, and t her ef ore,
they can arbitrary have an R- or S-configu- ration. Al those conpounds
are included in the scope of the invention, but in view of
pharnacologlcal activi- 20 ty, conpounds having the same configuration as
dolastatin 10 are preferred. The peptide conmpounds of the’
above formula (1) can, further, exist as salts, and as exanples of such
salts, there can be ment i oned hydrochlorldes hydro- 25 brom des,
trifluoroacea@teentpsushudses fioffornamp] @cechlorofgrms, edhyl acetate,

Accor di ng toté@?ﬁh{?&?ﬂtfh?'%n FTREDL T 46 wOPRPH PRI rmam i 86 kbmgba\ce deyygla (1)

can be prepared Y condensi ng ‘the respective am no acids or peptide
fragments, foitedlexaifl aecessey rid tbhe pPreaeacphafcasyprgasiis hasmd

(see, E. SC'E&’gﬁ'r a&nd ek 'e‘*lﬁlfn‘i‘:le,TklE%wP@Pﬁﬂj&ﬁmeVONUﬁEth ’lm151rpmeﬁ|e76 136,
1965, published by Academ_c Press). known in the fiel 5 of peptid

chemi stryd or diispgropydethy amimesEPEEAY - raceni zation at the 35
condensalion reacton, Th (SR b Or£ORAUC sSHBLa11y LHOY S &

condensing a trlpeptlde fragment of the fol-

5 | owi ngr PePnte@Perpture, preferably around 0C . The ratios of
the compound of the formula (III), the organic base. and
the condensing agent to the coﬁpound of the formula (II)

10 are not strictly limited, but, usually, it is adﬁanta-
geous to use the compound of the formula (III) of at
least one mole, preferably of the order of 1.0 t6 1.1~
moles, the organic base of the order of 2 moles, and the
condensing agent of the equimolar order, respectively

15 per mole of the compound of the formula (II).

A compound of the formula (I) wherein A repre-
sents a carboxyl group can also be prepared by alkali
hydrolysis of thé compound of the formula (1) wherein A
represents a lower alkoxycarbonyl group. .

20 The isolation and purification of thus ob-
tained peptide compound of the formu1a.(1) from the
reaction mixture can be conducted by methods known per
se, for example by recrystallization, ion exchange
chromatography, gel filtration, high performance l1iquid

25 chromatography, etc.

The compounds of the above formula (III) and
(IV) used as starting materials in the above reaction
are novel compounds not disclosed in prior literatures,
and can easily be prepared by condensing amino acids,

30 which are constituents thereof, according to a 1iquid
phase synthesis method.

The peptide compounds of the formula (I) of
the invention have a higher antitumor activity than
dolastatin 10, and have a large therapeutic index, and

35 are useful for treatment of acute myelocytic leukemia,

acute 1ymphocytic leukemia, chronic melanoma, pulmonary



5 [err] with a fragnent of the follow ng fornula (III) 10
[err] . ' wherein A and B are as defined above. 15

Further, for synthesizing many conpounds of the invention efficiently,
it is preferred to conduct the synthesis by condensing a tetrapeptide
fragnment of the followng formula (1Vy 20 [err] 25 wth
a fragment of the followng formula (V) [err]
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adenocarcinoma, neuroblastoma, pulmonary small cell
carcinoma, breast cancer, ¢olon cancer, ovary cancer,
bladder cancer, etc.

The antitumor activity of the compounds can be
assayed as follows.

) (1) - Assay of antitumor activity

0.1 ml (10 cells/mouse) portions of mouse
lTeukemia P388 cells were implanted intraperitoneally
into 7-week-o1d CDF1 mice. A compound was intraperito-
neally administered thereinto on the first day (the day
after imptantation) and the -fifth day after implanta-

tion, and the Tife or death of the mice was observed for

60 days. Frém the results were calculated increases in

1ife span (ILS, %) according to the following equation.
In the following equation, T means median survival days
of the chemical administration group, and C means median
survival days of the control group.
T-C
LS =— X 100
C

The results are shown in the following Table.
Antitumor activity is shown as the relative ratio in the
case where the ILS of dolastatin 10 is supposed to be
100.

{
Example No. of compound Antitumor activity

8 190
12 190
14 | 190
dolastatin 10 " 100

The compound of the invention, when used as a
drug,'can be used by formulating them into any dosage
form of solid forms (e.g., tablets, hard capsules, soft
capsules, granules, powders, fine granules, pills,
troches, etc.), semi-solid forms (e.g., suppositories,



30 : wherein A and B are as defined above. The
condensati on reaction can be conducted, generally, by treating the
fragments with a condensing agent, e.g. dicycl ohexyl carbodiimde (DCO),
di‘phenyl 35 phosphoryl azide (DPPA) or diethyl phosphorocyani date

(DEPC), a so-called BOP reagent, or the bike in an inert

6 sol vent such as, for exanple, chloroform ethyl acetate,
tetrahydrofuran (THF), dimethylformam de (DWVF) or acetoo- nitrile, if
necessary ||¢1tmep'rbser&bcoi andoddauiid fayans (eugh, aknieotiersgapl e,

tri ethyl am QG Y] SPERRALY BRe2 Ypuddriopramud g ubegt e (RLEA).

The reaction tenperature I's usua room t enperat ur e,
preferably @mnﬁﬂrlﬁeﬁ¢q(i1ve$hésﬁéﬂﬁosﬂﬁthe way%oﬁﬁﬂnﬁbab opge fornul a

(111), the qrgany Ccmsefépdexarws C BRI G i AGE S %Pcﬁ@@ cganguqd of the

formul a ghl) 10 are not strict limte but, usua i S advant a-
geous t o3dus@ turosnpbastose. tﬁéupckpﬁm.an(ahtqseﬁ ra@snesneas@aeshenrml e,

preferably gfed g PE 0ok BhediOnt Atbakate Mheeyy | 561 908BEE Dase of the

order of 2 condensi ng e eq ul nof ar order,

respecti vel wqrwowemvbcei 1 ﬂheseoﬂp'omd t@r thereof rru!!'am( argbic,
po]yethy1ene'g1ycol, p-hydroxybenzoic aqjd alkyl esters,

syrups, ethanol, propylene glycol, vaseline, carbowax,
10 glycerol, sodium chloride, sodium sul fite, sodium phos-
phate, citric acid, etc. The drug can also contain
another therapeutica]]& effective drug. o
The contént of the compound of the 1invention
in the drug varies depending on the dosage form, but it
15 1is generally preferred that the drug contains the com-
pound at a concentration of 0.1 to 50 wt % in the case
of solid and semi-solid forms, and at a concentration of
0.05 to 10 wt % in the case of 1liquid form.
The dose of the compound of the invention can
20 widely be varied depending on the kind of warm-blooded
animals including human beings as a subject, administra-
tion routes, the seriousness of symptoms, the diagnoses
of doctors, etc., but can generally be on the order of
0.01 to 50 mg/kg per day. However, it is of course
25 possible to administer the compound in an amount smaller
than the lower limit of the above range or in an amount
larger than the upper limit thereof in accordance with
the seriousness of symptom of the patient and the diag-
nosis of the doctor as mentioned above. The above dose
30 can be administered once a day or in divided several
portions per day.

Examples
The invention is further described below
35 according to Referential Examples and Examples.

As for the structure of compounds correspond-



A conpound of the fornmula (1) wherein A repre- sents a carboxyl group
can al so be prepared by al kali hydr ol ysis of the conpound of the formul a
() wherein A represents-a | ower al koxycarbonyl group. 20 The
isolation and purification of thus ob- tai ned peptide conpound of the
formula (1) fromthe reaction m xturg can be conducted by net hods known
per se, for exanple by recrystallizatlion, ion exchange

chr omat ogr aphy, gel filtration, high erfornance | i qui d. 25 chr omat ogr aphy,
etc. ing to W%’Pﬁ&o‘l‘:‘l’l‘ﬂ?eﬁﬁ Pﬁédabév@eff@rrrﬁﬂ‘é‘ 31| Exampdes and \)

used as st aghiapi1E8 er‘ypé 8séNréP8rakevenecFd11¥wi ng BT EwnONEL tgoAPOUNdS
not disclosed in prior literatuges, and can easlily be prepared by

condensi ng &M9n& -acithersbhn whBeh 5?8'6&#§FFth$ﬁ§?TRHE%? QQEBBhdﬁﬁﬁ to a

l'iquid ah&%&t&mméam&nw group, Bz'l a beTmpe@trbds cepgunds of
the formul a él t he |nvent|on have a hi gher antitupor activity than

dol astatPn ™ t@%ﬁi?ﬁﬂ&?a.?a?g% FHEPaﬁéSFPeﬁqﬂﬁié tuked 3wifheaybafor for

treat ment OfeAC&tRO WY alyEVdke1! @rbaBl, alower AWy | JFOROCYF %havkem a,
chroni c nel anoma, pul nonary

adenocar0|n6&§°4¥uﬂﬁﬂﬂ%5t%ﬁa? BetRbERATY 1s $d1quURe| 3Nd Acé?@"ﬁﬁﬁa breast
cancer, col SRR, HVRGAr6RPRBENYT ghodgdera GAIWEF . aPkéxyca rbony1

1

group or a carboxyl group, wherein R represents a lower

10 alkyl group or a heterocaryl group.



The antitunor activity of the conpounds can be 5 assayed as follows.

(D) Assay of antitunor activity 0.1 m (10[err] cells/nouse)
porti'ons of nouse | eukem a P388 cells were inplanted intraperitoneally
into 7-week-old CDF1 mice. A conpound was intraperito- 10 neally

adm nistered thereinto on the first day16the day after inplantation) and
the fifth day after inplanta- tion, and the life or death of the mce
was observed for 60 days. From:4{ 86 fall¢ § were calcul ated increases in
life span (ILS, % according to the—-ge-l-éew-ﬁg—eq ation.. 15 In the foll ow ng
equation, T neans nedi an survival days of the chem cal adm nistration
group, and C neans nedi an survival days of control oup
[err] 20 The results are shown IE@Q Id oW gdl’@bdzq
Antitunor activity is shown as the relative rat case Where the
ILS of dolastatin.10 is supposed to be 100 5 Exarrpl e No. of
conpound Antitunor activity N 190

12 190 - 14 | 190 30
dol astatin 10 100. The conpdund_of the

i nvention, when used as a drug, can be used by fornmul a?? B i nto any
dosage formof solid forns (e.g., "tablets,- ha ps! Sfjc 35

capsul es, granul es, powders, fine granul es, pill 0 0 B2l

Boc’ 0H Compc_:und 2
j:'( C 00Bu* _ J’ Referential -

Example 2
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H* . Boc O Me Cdtpound 3
) H*

1 Referential Example 3
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troches, etc.), sem-solid fornms (e.g., suppositories,
8 . pintments, etc.) and liquid forns (e.g., injections, emul si ons,
suspensi ons, |otions, sprays, etc.). As nont oxi ¢ additives usable in the
above fornul ati ons, there can, for exanple, be nentioned starches,
gelatin, 5 glucose, |actose, fructose, H{gltose, nagnesi um carbon- ate,
tal c, magnesium stearate, nethylcell ul ose, car boxynet hyl cel | ul ose or
salts thereof, gum arabic, pol yet hyl ene gl ycol , p-hydroxybenzoic acid
al kyl esters, syrups, ethanol, Eiﬂéysﬁﬁﬁgéﬁ&col, vasel i ne, carbowax, 10
gl ycerol, sodiumchloride, sodiumsulfite, sodium phos- phate, citric
acid, etc. The drug can also contain anot her therapeuticall fective
dr ug. The content of the conpound of the inventiqg in the
drug vari es depending on the dosage form but it 15 is gener preferred
that the drug contains the com pound at- a concentratio 0.1 to 50 w
%in the case of solid ahd seni-solid fornms, and atBoaNdbntdnfr@tH on of
0.05to 10wm %in the casé of liquid form Th] dose of_ the

conmpound of the invention can 20 widely be varied dependi ng fFﬁi“%Fﬂd of
war m bl ooded ani mal s i ncludi ng human bei ngs as a subj ect BT & r a-
tion routes, the seriousness -of synptons, the di agnoses

. BocNH % A :
- . . ] Compound 6
- ' COOH
N H* .
Me_ N H ] OMeO
/N 0
gMe 0 Compound 41 _

Examples 15 = 25

' Me” _ . Compound 7



of doctors, etc., but can generally be on the order of 0.01 to 50 ny/ kg
per day. However, it is of course 25 possible to adm nister the conpound in

an anount smaller than the lower Iint of the above range or in an
anount l'arger than the upper linmt thereof in accordance with t he
seriousness of synptom of the patient angsthe diag- nosis of the doctor

as nentioned above. The above dose 30 can be adm nistered once a day or in

di vi ded seve Qrti ans r y. Exanpl es - The

i nvention isﬁ ke gt ] ow 35 according to Referential Exanples
and Exanpl esPreparation of ckandaund 2 structure of conPounds correspon?-
9 ing to conpound nmher s used, | ef ereptial Exa es an _ Exanpl es,
pl ease refer to the folrélﬁoqu #;Iaovfy%‘{:'é% §§FL°P" "&Rq=2" I‘T‘é‘raéﬁ%,d“ButE‘x)
represents asodutibot pif @30@% Boicthium d&tsobubpyamideny(ILigv,ogs. £zl a

nal o O"EarnmdFed) s BY Rdughud ok &y PLFRE! 8 Bp o3 Ao Us i koxy
group, or a heteabudylo fyraum, unaer A tiGONHER] atr }20° inCaM-Halimsdherde -
hydr oxynet hyéng.WPog%n',O%re %ik%l}/rgearponc%o'led to -78", and 9.84 g
(60 mmoles) of benzyl propionate.is added dropwise over
a period of 30 minutes. 5 minutes later, a solution of
10 7.96 g (40 mmoles) of Boc-prolinal in 40 m1 of tetra-
hydrofuran is added dropwise at the same temperature
over a period of 1 hour. The mixture is stirred at the’
same temperature for 15 minutes, 150 ml of ice-cooled
1N-hydrochloric acid is added, and the mixture is warmed
16 to room temperature. The mixture is extracted with
ethyl acetate, the ethyl acetate layer is washed with
water and dried, the solvent is distilled off under
reduced pressure, and the remaining oily matter is
purified by silica gel flash chromatography using ethyl
20. acetate - n-hexane (1 : 5) as an eluent to obtain the
desired compound 2 as colorless oily matter. 3.86 g
(26.6 %).
[a 1,27 -28.4° (c = 0.82, MeOH)
1H—NMR (CDC13,6 ) 1.30 (3H, d, J=7.0Hz), 1.45
25 (9H, s), 1.6-2.1 (m), 2.61 (1H, quintet, J=7.0Hz), 3.0-
3.6 (m), 3.7-4.1 (m), 5.13 (2H, s), 7.34 (5H, s)
Referential Example 2

Preparation of compound 3
730 mg (2.01 mmoles) of compound 2 obtained in
30 Referential Example 1 is dissolved in 10 ml of
dimethylformamide, 0.7 m1 (11.22 mmoles) of methyl
iodide is added therein under stirring, and 0.16 g (4.00
mmoles) of sodium hydride (60 % in mineral 0il) is added
therein. Stirring is continued at 0° for 1 hour, ice
35 water is added, and .the mixture is extracted with ethyl

acetate - benzene (4 : 1). The organic layer is washed



group or a carboxyl group, wherein R err] represents a |ower 10 al kyl group
or a hateroaryl group. 10 Flow Sheet 1 [err] Fl ow
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with 5§ % potassium hydrogen sul fate, saturated aqueous
sodium biéarbonate, 5 % sodium thiosulfate and saturated
saline in this order, and dried. The resultant crude
product is purified by silica gel flash chromatography
using ethyl acetate - n-hexane (1 : 10) as an eluent to

‘obtain the desired compound 3 as colorless o0ily matter.

530 mg (72.5 %).
" fa 1y’ -25.7° (c = 0.389, MeOH)
"H-NMR (CDC1,,5 ) 1.26 (3H, d, J=6.8Hz), 1.45
(9H, s), 1.65-2.1 (m), 2.56 (1H, quintet, J=7.0Hz), 3.0-
4.0 (m), 3.38 (3H, s), 5.14 (2H, s), 7.34 (5H, s)
Referential Example 3

Preparation of compound 4

(a) 1 ml of concentrated hydrochloric acid is
added to 97.1 mg (0.2 mmole) of compound 1 (known com-
pound) under ice cooling, and the mixture is stirred at
0° for 1 hour and evaporated to dryness under reduced
pressure. The residue is dissolved in 2 ml of
dimethylformamide, 0.15 m1 of triethylamine is added
dropwise at 0°, and the mixture is again evaporated to
dryness under reduced pressure.

(b) On the other hand, 76 mg (0.2 mmole) of
compound 3 obtained in Referential Example 2 is dis-
solved in 0.5 ml of ethyl acetate, 2.0 ml of 2N-hydrogen
chloride/ethy1 acetate is added under ice cooling, and
the mixture is brought to room temperature, stirred for
1.5 hours, evaporated to dryness under reduced pressure
and then dried.

The products obtained in (a) and (b) are
combined and disso]ﬁed in 0.8 m1 of dimethylformamide,
34.3 mg (1.1 equivalents) of DEPC is added, the mixture
is ice-cooled, 56 pl (2 equivalents) of triethylamine is
added, and stirring is continued under ice cooling for 1
hour and then at room temperature overnight. The sol-
vent is evaporated under reduced pressure, the residue
is dissolved in dichloromethane, and the solution is



12 Referential Exanple 1 Preparati on of conpound 2

30 m of a tetrahydrofuran - n-hexane (1 1) solution of 23.8 %
I|th|un1d||sopropylan1de (LDA, 66.4 5 mmoles) is gradually poured into 40
m' of anhydrous tetrahydrofuran under stirring at -20 in an atnosphere
of ‘nitrogen, the mxture is cooled to -34% , and 9.84 ¢ (60 mmol es) of
benzyl propionate is added dropw se over a period of 30 ninutes 5

m nut es Iater a sol.ytion of 10 . 7.96 4Q o of .Boc-proli in 40
ot ret r avasnddn it HafiraPag (adlafubap o un Hie R Ete Ehpahdt e e

over a peri edtnfra]:ehnlyahﬁlaﬂarmixdufedLs !rhler redulltdhie crudéapeoduct
tenperature_for med IN- h mocmonc acid

Om o
i s added, ahd PH§1£?84LQ?|%1 f el 5 &&5qﬂﬁﬁﬁﬁeﬁfl YSTRE nixture
is extracted 1mht1brome1ﬂ'tdn/é -aoeéahenoll hezet hyI1 Jaces are éhtyemti samdshed with

t d, d ressure,
and the Pemsleft kY Siepaet drir2b “bh iR Bara ) ying feFRag =
chr omat ography:hﬂs:lrngleatﬁwdez-o matkdad @ {2n-hé’><.£ne (ﬂ.SB)aasamneéuaamt to
OLalne e to BRI ROLDLLE B5nBOLRY BN ARELFRoud 8190, 11 ory
[err] HNMR (@2Cmiger(§5 [er%]. ) 1.30 (3H, d, ‘J Oft) 1.45 25 (9H, S),
1.6-2.1 , 2.61 (1H, | retéet 0 - 3.7-4.1
5.13 (2H§nl), 7. 34((5 d %fére ?a|35§§hmﬂgé?fs( Preparatlon(g¥
conpound03 " H-rne: (EPE B, 08 ImoDed)- 1015 c(mnb.ouhd’:‘? 6B ai ded in 30

Referent] al Ax2Epl.8 1 1 % 4 556 (5.1 5.38-5. Plimy, FIGF ] og52madae O 7

(3H, s), 3.35 (3H s), 3.8-4.3 (m), 4.5-5.0 (m), 5.13°
(2H, s), 7.34 (5H, s)

Referential Example 4-A

15 Preparation of compound 6-A
{in compound 6, A = CONH-Et, % = S)

1.33 g (5 mmoles) of Boc-phenylalanine is
dissolved in 20 m1 of tetrahydrofuran, and while the
solution is stirred at -15 , 0.56 m1 (5 mmoles) of

20 N-methylmorpholine and then 0.67 ml (5 mmoles) of isobu-
tyl chloroformate are added. After stirring the mixture
at -15° for 5 minutes, 0.64 g (2 equivalents) of aqueous
70 % ethylamine solution is added, and stirring is
continued at -15° for 15 minutes and then at room tem-

25 perature for 1.5 hours. The reaction solution is con-
centrated under reduced pressure, the residue is dis-
solved in ethyl acetate, the solution is washed with
i ce~cooled 2N-hydrochloric acid and saturated aqueous
sodium bicarbonate and dried, the solvent is distilled

30 off, and the residue is crystallized from ethyl
acetate-ether-n-hexane to obtain the desired compound
6-A as needle crystals. 1.12 g (76.7 %). '

Melting point 123-4°

TH-NMR (CDC1,,3 ) 0.99 (3H, t, J=7.3Hz), 1.41

35 (9H, s), 2.9-3.2 (m), 3.22 (2H, q, J=7.3Hz), 4.25 (1H,
dd, J=14.3Hz, J=7.5Hz), 5.04 (iH, br. d) 5.61 (1H, br.



i odide is added therein under stirring, and 0.16 g (4.00 mol es) of

sodi um hydride (60 %in mneral oil) is added therein-. Stirring is
continued at 0 for 1 hour, ice 35 water is added, and the m xture is
eXtracted with ethyl acetate - benzene (4 : 1). The organic layer is
washed 15 13 with 5 % potassi um
hydr ogen sul fate, saturated agueous sodi um bi carbonate, 5 % sodi um

thiosulfatesind sa@SresRd s) saline in this order, and dried. The

resul tant crude r?d ct i p%r'fied by silica gel flash chronatography
5 using ethﬁEﬂgﬂéﬂhigia_géﬂﬂﬂiﬁe_Cé.: 10) as an eluent to obtain the
desi red conpotgiara 850 0b6r comp oainldy 6F8 t er . 530 ng (72.5 %.

[err] -25.7][err = 0.389, M _ [ err] H NVR

(cod [err], [ ‘r?]‘%"&?%&éﬂ, Ag= %?‘glﬁzt)', * 2RN0 (9H, ' s), 1.65-2.1 (m),
2.56 (1Hs quintet, J= 7T6Hzﬂes3r6d compélﬁic( -8B i3 PBatiney, f50&|4 (2H, s),

7.34 (5H, s) er ent Preparation of conp d 4
L5 O g n Fhehekiha BTl 13, an SRS SApgR CRecoRRS L
mmol e) of caeawolad Exéhnoun499n} pound) under ice cooling, and the
m xture is igred t.1 0 f qur and evaporated to dryness under
reduced s dissolved in 2 m of

dlnethylforﬂhmewbrae165 aif obmbmuawhﬁkdnlne i s added

10
(in compound 6, A = Comp{f:ﬂ
) N

"133 mg (0.5 mmole) of Boc-phenylalanine and 50
mg (0.5 mmole) of 2-aminothiazole are dissolved in 1 ml
15 of dimethylformamide, and while the solution is stirred
at 0', 86 mg (1 equivalent) of DEPC and 70 mul (1 equiv-
alent) of triethylamine are added. After stirring is
continued at 0° for 3 hours and then at room temperature
overnight, the mixture is evaporated to dryness under
20 reduced pressure, the residue is dissolved in dichloro-
methane, and the solution is washed with 10 % citric
acid and saturated aqueous sodium bicarbonate and dried.
The crude product is purified by preparative TLC using
ethyl acetate - n-hexane (3 : 4) as a developing solvent
25 to obtain the desired compound €6-C as sand-like crys-
tals. 128 mg (73.6 %). Melting point 158-160
[a 1,2° -11.0° (c = 0.2, CHCI,)
_ "H-NMR (CDC1,.5 ) 1.41 (9H, s), 3.0-3.3
(24, m), 4.5-4.8 (1H, m), 5§.0-5.2 (1H, br. d), 7.23
30 (5H, m), 7.26 (2H, dd, J=41.3Hz, J=3.7Hz)
Referential Example 4-D

Preparation of compound 6-D

{(in compound 6, A = CONH—<:\D * = §)

35
The desired compound 6-D is obtained from

BOC-phenylalanine and 2-amino-1,3,4-thiadiazole in all



20 dropwise at 0, and the mxture is again evaporated to dryness
under . reduced pressure. (b) On the other hand, 76 ng (0.2
nmol e) of conpound 3 obtained in Referential Exanple 2 is dis-

sofved in 0.5 m of ethyl acetate, 2.0 m of 2N hydrogen 25 chlori de/ et hyl
acetate is added under ice cooling, and16 the mixture is brought to room
tenperature, stirred for 1 .5 hours, evaporated to dryness under
reduced pregsdl @ame ﬁ%ﬁﬁéﬁmibd{heﬂeferent1al ExampT¥ 4L@ducts obtained in
(a) and (b) are 30 combinedand dissolved in 0.8 ml of dinethylfornan de,
34.3 ny (1.1 equival eri®)lyof DEPE-1°s 6G8dEAD - BRO .nMeQh e i s ice-cool ed,

56 [err]l (2 equival el oM é(lj[b@'t hyba?ln ng by (gH ,added,zapdgsgirring is
conti nued under ice coollru£ our and t hen at roon1tenperature
t

overni ght. il s®)-. & G %1%va$bra§ea7uﬁdé¥ Fed el Hebsuf €26t he

residue 5§ (is#,digysolg el i il cod or pgesheng, dd tde solution is
14 washed with saturated aqueous sodi um bi carbonate and satur at ed

sal i ne and- Befegen tiad Fapprisi 4cEude product is purified by silica ge

flash chronp&@g@a@mﬁdnﬂdm)comgbgnaosogethane - nmethanol (20 : 1) as an
el uent, and 5 then Sephadex LH 20 chronato%;aphy usi ng n-hexane -,

dlchloronetﬁdﬂe°° qﬂﬂuﬁ (.= 7CBNHELy % del uent to obtain the
desired conpound 4 as (a2 1a0g P{®LE450Mh81e) of compound 6-A obtained

10 1in Referential Example 4-A and 151 mg (0.5 equivalent)

of Lawesson reagent are dissolved in § ml of benzene,

and the solution is refluxed with heating for 45 min- -

utes. The reaction solution is evaporated to dryness

under reduced pressure, and the residue is purified by
1§ preparative TLC using dichloromethane - methanol (40

1) as a developing solvent to obtain the desired

thioamide (compound 6-E) as a yellow waxy solid. 0.230

g (quantitative). _

' H-NMR (CDC13,5 } 1.01 (3H, t, J=7.3Hz), 1.41

20 (9H, s), 3.0-3.2 (2H, m), 3.3-3.7 (2H, m), 4.48 (1H, dd,

J=14.5Hz, J=7.9Hz), 5.2545.55 (1H, br. d), 7.24 (5H, s)

Example 1

Preparation of compound 5-A

25 (in compound 5, B = —<::>—C1 )

(a) 400 mg (0.58 mmole) of compound 4 ob-
tained in Referential Example 3 is dissolved in 6 ml of
t-butanol -~ water (9 : 1), 80 mg of 5 % palladium-carbon

30 is added, and the solution is stirred under a stream of
hydrogen for 5 hours. The catalyst is filtered and
washed, and the filtrate and the washings are evaporated
to dryness under reduced pressure and dried to obtain
compound 4', a carboxylic acid, as a colorless glassy

35 solid. 337 mg (quantitative). .

(b) 35 mg (60 pmoles) of the carboxylic acid
obtained in (a) and 14 mg (1.5 equivalents) of



117 mg (85.0 % . [err] -44.0[err] (c = 0.80, MeOH) 10
[err]H-NMR(CDCl [err],[err] ) 0.7-1.5 (m, 1.27 (3H, d, J=7.0Hz),
1.5-2.25 (m, 22529(n), 3.01 (3H, s), 3.29 (3H, s), 3.35 (3H, s),
3:8-4.3 (m, 4.5-5.0 (m, 5.13 (2H, s), 7.34 (5H, s) Ref erenti al
Exanple 4-A 15 Preparation of conpound '@A (in compound 6, A =
CONH-Et, * = 95) 1.33 g (5 mml es) of Boc-phenylal anine is

di ssolved ip -%fhmr&ﬁhéﬁéi:ﬁ?}’gﬁx%ur ate %H‘is\m'\)éﬂ tfe 0.5 @Pl gkion is
stirred at -15[err] of 20 N—mathyl mor phol i ne and t hen

0.67 m (5 meefs*)beomwmde- anﬂypn ®IroriSfeorafnt el ng caadd8dir ringer

stirring theanigtnyg ec1.2 aam&éﬂaartsii r@fmmtm dhdbh @ (2 equsBabantis)- of
aqueous 70 @6ethy|an1ne solution is added, and stirring is

continued aflefFshrofistiiatbyl amige: i@ &ddasbmandnsdErripgaiigre for 1.5

hours. Bhe JAGHd WY SQ{Ub‘? OforSa&ONeast YU aghdNgRenr 8UEFAd ghitessure,
t he residue |s dis- - solved in ethyl _acetate, the solution is washed

wi th i c&1daidne ohbeydieechPomed taci d hendeaatiiron o0 hutiésns is sodi um
bi car bonat e cajHb et t .%itea hgnaekverlukce diptlesd duath ,30th&f FestBdet H8 residue is
crystalllzed from et hyl acet at e- et her - n- hexane to obtaln t he desired

conmpound "E?SR]d’seq]eb'Ell giepyergmethangy and/gthe ofolutiopufis; wgshsicht

123-4[err]. w1 th saturateaeaalxbiosz(:mn{ fbﬁrdal{bi‘fﬁaﬁeoaﬁa §3turtated
J=7. 3Hz),, 41 35 (9H, 2; (2H, J=T7. 3Hz)i 4.25 (1H,

dd, J=14! 3Hfa‘JmF 54{19 deigd. (1mhebﬂ’3$dl)1t§n6t1 C(rquleblproduct 5 puri-

fied by preparative TLC using dichloromethane - methanol
(10 : 1) as-'a developing solvent and then Sephadex LH-20
chromatography using n-hexane - dichloromethane - metha-
nol (2 : 7.5 : 2.5) as an eluent to obtain the desired
15 compound 5-A as amorphous powder. 35.2 mg (79.6 %).
[a 1,28 -32.9° (c = 0.292, MeOH)
"H-NMR (CDC1,,3 ) 0.7-1.1 (m), 1.22 (3H, d,
J=7.0Hz), 2.26 (6H, s), 3.03 (3H, s), 3.31 (3H, s), 3.36
(3H, s), 3.7-4.2 (m), 4.79 (1H, dd, J=9.2Hz, 6.6Hz),
20 6.86 (1H, br. d), 7.1-7.3 (4H, m)
Examples 2 to 15

The following compounds are obtained by react-
ing compound 4' with the corresponding phenethylamine

derivative in the same manner as in Example 1.



15 s), 7.25 (5H, s) Ref erenti al Exanple 4-B -Prepar ation of

conmpound 6-B (inm compound 6, A=CONHE, * =R 5 The
desired conpound 6-B is obtained from BOC- D- phenyl al anine in all the
saire manner as in Refer- “ential Exanple 4-A Ref erenti al Exanple-4-C
Preparation of conmpound 6-C 10 (in cogound 6, A= [err]
133 ng (0.5 mmol e) of Boc-phenyl al ani ne and 50 og (0.5 nomle) of
2-am not Hji azol ¢ are dissolvedfin 1 n 15 of dimethylfofmam de, and while
the solutlion i stirred atjO[err] , 86 np (1 equi val ¢nt) of DEPC arjd 70
[err]] (Y equi . alent) of t+&i et hyl ani nel ae added. A;f—{er stirring is
continuedq at O Jfék 3 hours anH ‘Ehen at roon tgrrperature = overni ght, |t he
m xture i]s evapor®ted to drynhse under 20 Feetuced presgufe, the residue |s
di ssol ved in difchloro- Zneth and tH@ pakution i® Yashed with 10 {%
citric aci d jarjfj satur gted Bq_ueous sodiggn| bt car bonafe |adddri ed S The
crude prdduct |s-pumf|ed=-by pr epar ative TLC using - <fhyl aceta'se -
n- hexane §( 37 asealdavsél op| ng Lollvént R5| £alat@ W {he desi i2d conpound
6-C as sgnd-TiKe ©rys? ~ 2 ta|s. “1288ng t7B:6 9 ~Mal {i ng“p&imt *
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30 (5H, m, 7.26 (2H, dd, J=41.3Hz, J=3.7Hz) Ref erenti al Exanple 4-D
Preparation of conpound 6-D (in compound 6, A =Jerr] 35
The desired compound 6-D is obtained from BOC- phenyl al ani ne and
2-am no-1, 3, 4-thiadiazole in all 16
the sane manner as in Referential Exarrpl’@ 4-C. [err]
+34. 1[ert]—(c = 0,960, NeOH) MR ; )
1.28 (94, s), |3.0-3.3, l(2H m, 4.6-4.9 (1H m, 6.p7 (1H d, J=7.3Hz),
7.26 5 [(5H, 9), 8.84 ((1H]| s), 13.5 (1H]| by. s) Ref prenti al Exanpl e|4-E
Preparatli on off cenpound 6-fE - (in conpqurgd 6, A = CSNHEt, * =)
0.217 g}(0.749 el e) of dopound 6-A oHtakned 10 ‘in ?ef*erential Exanpl e
4-A and|151 ng 9.5 equivd ént) of Lgws$son reagent abe dissolved i 5
m of bg¢nzene| - and the |solution is-xgfleuxed w tfy heptjing for 4Wn
ut es. Tie readtison solutign 4« s evapora ed-&o\dryn&es ‘wnder r,edue:ed
pressure¢, anpd|tht residue |i ST pyrtfi &l by 15 prepé‘?‘atl T TLC,USi ng*
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t hi oam de (.conpound 6-E) as a yell ow waxy solid. 0.230

(quantitative). [err]HHNMR (CDCl [err],[err] ) 1.01 (3H, t,
J=7.3Hz), 1.41 20 (9H, s), 3.0-3.2 (2H m, 3.3-3.7 (2H m, 4.48 (1H dd,
J=14.5Hz, J=7.9Hz), 5.25-5.55 (1H br. @&p 7.24 (5H, s) Exampl e 1
Pr'eparation of conmpound 5-A 25 (in corrpound 5 B=Jerr]
(a) 4poTTmg X tal ned 1jn Referenti al
Exanpl g 3 is}dissolved in 6 m of t- utanol - waterf (9 : 1), 80 ng ¢f 5
% pal | pdi um garbon 30 is adidgd, and the golution is stifrg&d under a str¢am
of hydro;eyﬁ- for 5 hour¢. nThe catalysf s filtered gnei washed, anpd
the fi|trate|a&d the washi g% are evapor t e to dryness under reducg¢d
pressufe and] digd to obtajng conpoundl # ,, a carboxyl i.C _&cid, asza
col orl pss gl pssy=35 SO|Id 337 ny (quantlta{we) = uow (b)N 35 ny
(60 [efr]nol psh of tHe carboxylic acid eébtainedsin (|la)” and 14 nﬁ(l 5
equival ents)|of, 5 L 27 o 2 LLE cn il 15 2 £ 2
p- chl o[iorfhennt'hyl am ne-ar el di ssaolwevdmi.n ?.5;# wfe « methydrfae)rnam de
and unfder .i cg cosl |.ng. and $tiFring,. o 2.4 ny. (172 eduiyafents) of DEPC
and 16/ [err]| FEAF gawiv-| S555< [ 55578 [SSEE 8
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al ents) of triefhylanine are added, and stirring is 5 continued at O for at

| east, .3 hours and t hen overni ght allowing the ice to nelt. The reaction
solution is concentrated under reduced pressure, the residue is
di'ssol ved in dichloronethane, and the solution is washed wi th saturated
aqueous sodi um bi carbonate and saturatedzi0 saline and dried. The
resul tant crude product is puri- fied by preparative TLC using
di chl or onet hane r_ﬁffhﬁnu: t0—T1—asa deveropjng sol vent and then
Sephadex LH 20 chr pmat ogr aphy usf{ng n-hexane - dfchl or omet hane - net ha-
nol (2 : 7.5: 2|5) aslar eluent to Dbtaln t he desir¢d 15 conpound 5-A as
anor phous powder{ 35.2|ng (79.6 % . [efr] -32.9 (c = 0.292,
MeCH) _ [eerNM?(dI]eﬁﬂ [err] ) O.7-1.1 (m, 1.22 (3H d,
J=7.0Hz), 2.26 (pH, s)| 3 03 (3H-s)| 8.31 (3H, g), $.36 (3H, s),
3.7-4.2° (m, 4.7p (1H |dd, J=9. 2Rz, p.6HL), 20 6x86 (1H, br. d), 7.1-7.3
(4H, m . Exanples 2{tT 15 = 2 ® The {3l op ng conpounds are
"obt ai ned by react- ~ i ng «conpound 3 thh-+he gorrespondi ng
phenet hyl am ne «der | vat Ve ‘ennt he| sanB @abnerwas {n Exanpl e 1.
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Example 16

Preparation of §ompound 7-A

(in compound 7, A = CONH—<§:] , * = 8§)
N

70 mg (0.2-mmo1e) of compound 6-C obtained in
Referential Example 4-C is dissolved in 1 ml of 5b %
trifluoroacetic acid-dichloromethane at 0', and the
solution is brought to room temperature, 'stirred for 3
hours and evaporated under reduced pressure. The resi-
due is washed thoroughly with ether and dried under
reduced pressure.

The above compound and 88 mg (0.15 mmole) of.“
compound 4' obtained in (a) of Example 1 are dissolved
in 1.5 ml of dimethylformamide, and under ice cooling
and stirring, 30 mg (0.184 mmole) of DEPC and 41 mg
(0.406 mmole) of triethylamine are added. Stirring is
continued at 0° for 3 hours and then at room temperature
overnight, the reaction solution is evaporated under re-
duced pressure, the residue is dissolved in dichloro-
methane, and the solution is washed with saturated
aqueous sodium bicarbonate and saturated saline and
dried. The resultant product is purified by preparative
TLC using dichloromethane - methanol (10 : 1) as a
developing solvent to obtain the desired compound 7-A as
white powder. 86.5 mg (69.6 %) .

[a 1,28 -26.1° (c = 0.3185, MeOH)

"H-NMR (CDCT,,5 ) 0.7-1.3 (m), 1.11 (3H, d,
J=6.6Hz), 2.98 (3H, s), 2.98 (3H, s), 3.34 (6H, s),
3.5-4.2 (m), 4.5-5.1 (m), 7.23 (5H, s), 7.41 (2H, dd,
J=56.5Hz, J=4.0Hz)

Examples 17 to 24

_ Compounds 6-A, 6-B, 6-D and 6-E obtained in
Referential Examples 4-~A, 4-B, 4-D and 4-E are
deprotected respectively according to Example 16, and

-then reacted w{th compound 4' to obtain the desired



21 [err] . : 22 Exampl e 16

Preparati on of conmpound 7-A (in compound 7, A = [err] 70

- nmg (0.2 mmol e) of conpound 6-C obtained in Ref erential Exanple 4-Cis
di'ssolved in 1 m of 50 % trifluoroacetic acid-dichloronethane at

O[err], and the solution is brought £3 roomtenperature, stirred for 3

10 hours and evaporated under reduced pressure. The resi- due is

washed t horeooghbyndist 7-8t,ha-CGnd7-D iand uNeler Likedtised [yessuEeEtion

The above QQFDEQHQranp%%Hgﬁéf£€$%éwﬁggaypfester hydrochloride or
phenylalanine ethyl ester or phenylalaninol with com-
pound 4', the corresponding compounds 7-F, 7-G, 7-H and

5 7-1 are obtained. The results are shown in the follow-

ing Table.



conpound

di-met hyl f or mam de,

4!

and under

mmol €) of DEPC and 41 ngy
continued at 0 for 3 hours and then at

Stirring

over ni ght,
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I ce cooling
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and stirring, 30 ng (0.184
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roomtenperature
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r at ed under

re-

20 duced pressure,

the residue is dissolved in dichloro- met hane, and the solution is
washed with saturated aqueous_sodiumbicarbonate and saturated saline
and dried. } The resultapt product i$ purified by preparativg TLC
usi ng difchl or gmet hane - nmethanol (10 :|1) as a 25 flevel opi ng sql vent to
obt ai n t}he degi red conpoung 7-A as vite powder| 86.5 ng (69.6 % .
e[rr] -26.1 (jc = 0.3185, OH) [ err] H NVR (CDCIEerr],[err] )
0.7-1.3}(m, X 11 (3H d, J=6.6Hz),12.98 (3H, s}, 2.99 (3H |s), 3.34
(6H s),}] 30 3§5-4.2 (m, $5-51(m,[7.23 (5H, s}, 7.41 (2H [dd,
J=56.5H7, J=4.|0Hz) Exanples 17 to 2} &% = Conpoundg 6-A, 6-B,
6-D and |6-E obtained in Referential Examples 4tA, 4-B, 4-Djand-4-E pre
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phenyl al ani ne

t he correspondi ng

[err]

(s ‘HS) s2°L

pound 4'
are obtained. The results are shown

25

hydr ochl ori de or
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ester
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25 [err] 26 Exampl e 25
Preparati on of conmpound 7-J (in compound 7, A= COH, * =Y9)

38..1- ng (50 [err]noles) of compound 7-F obtained 5 in Exanple 21 is
_dissolved in 0.5 m of nethanol, 55 [erppl (55 [err]noles) of 1N-sodium
hydroxi de is added, and the m xture is stirred at roomtenperature for

3 hours. nga nkﬁgure Is ice-cooled, 55 J[err]l of 1IN-hydrochloric acid
[ add [ _

S ure i.s evaporated to dryness under re- 10 duced
pressure, aRdepbeattdomaloyfdreampramdol tbl e part of the residue is

purified by,Sep ?ggpgﬁgﬂgr hy usi ng n-hexane -
diCh|OfOﬁEtﬁiﬁeQ§ﬂ #h?h?ﬂ DT, ’a92.5§)as an eluent to obtain powder
of the desired com 38.Jowmal (AQ). wreylels hyof100mppungs 7-F obtained[err]

632 i (C?n)PnB%ggg 8% is d1sso]ved(gﬁrﬁlg'Hgﬁgﬁim%fﬂiiol[Qggh%BH 5,
3. 38 (3(—|55s)1m°336-4°2f (IN-s ad Bum @WémxﬂieZis( mddes)), and Bhampl e 26 20
Preparati ong @k +gPaPQE ¢ tired at room temperature for 3 hours. The
mixture is ice—coo]ed,_ss pl of 1N-hydrochloric acid is
added, the mixture is evaporated to dryneés under’re—
10 duced pressure, and the tetrahydrofuran-soluble part of
the residue is purified by Sephadex LH-20 chromatography
using n-hexane - dichloromethane - methanol (2 : 7.5 :
2.5) as én eluent to obtain powder of the desired com-
pound 7-J. 37.4 mg (100 %). )
15 [a 1, -33.4° (c = 0.3265, MeOH)
"H-NMR (CDC1,,5) 0.6-1.3 (m), 1.5-2.2 (m),
2.6-2.8 (6H, m), 3.07 (3H, s), 3.33 (3H, s), 3.38
(3H, s), 3.6-4.2 (m), 4.5-4.9 (m), 7.21 (5H, s)
Example 26

20 Preparation of compound 7-K
{in compound 7, A = COOH, % = R)
Compound 7-K is obtained from compound 7-G in
all the same manner as in Example 25.
[a 1,2% -63.4° (c = 0.330, MeOH)
25 "h-NMR (CDC1y.5) 0.7-1.4 (m), 1.5-2.3 (m),
2.71 (6H, br. s), 3.04 (3H, s), 3.32 (3H, s), 3.37
(3H, s), 4.6-5.0 (m), 7.22 (5H, s)



(in conpound 7, A= * = R) Conpound 7-K i s obtained

fron1connound 7 G |n aII the sane manner as in Exanple 25.
[err] " 0. MeOH) 25 HNW (CDCl[err],[err])
0.7-1. 4 m ﬂﬂ'mﬂ@ u 2.71 (6H, br. s), 3.04 (3H, s), 3.32 (3H s),
3. 37 (m, 7.22 (5H27%) 27
CLAI M5 A peptlde derivative represented by the foI | ow ng
formul a or a salt thereof CLAIMG €' "] wherein A
and B each represent either of. the following (a) and (b),
(a) A represents a hydrogen atom and B _

1. A peptide derivative represented by the fol-

lowing formula or a salt thereof

C HS\ I/N HI]/N

0CH30CH3
CH,”

_NH-CH-CH.B

wherein A and B each represent either of the -
following (a) and {(b), . ) ,
(a) A represents a hydrogeﬁ 5tomf'and B
represents a phenyl group substituted with a
halogen atom, hydroxyl group, lower alkyl
group or 1o&er al koxy group, or_a heteroaryl
group _
(b) A represents -CONH-R', -CsNH-R!, a |
hydroxymethyl group, a 16wer alkoxycarbonyl
group or a carboxyl group, wherein, Rt repre-—
sents a lower aTkyl group or a heteroaryl
group, and B represents a phenyl group option-
ally substituted with a halogen atom, hydroxyl
group, lower alkyl group or l1ower alkoxy
group.
2. | The peptide derivative or salt thereof accord-
ing to claim 1 wherein A represents a hydrogen atom, and
B represents a phenyl group substituted with_a haiogen
atom, hydroxyl group, lower alkyl group or lower alkoxy
group, or a heteroaryl group.
3. The peptide derivative or salt thereof accord-
ing to claim 1 wherein A represents a hydrogen atom, and
B represents a-phenyl group subsfituted with a halogen
atom, hydroxyl group, lower alkyl group or lower alkoxy
group; a thienyl group; or a pyridyl group.
4. The peptide derivative or salt thereof accord-



represents l__agroup substituted with a hal ogen at om
hydr oxyl grlmﬂ ﬁmm"IW§ML group or |ower al koxy group, ora
heteroaryl "% ¢ L Ty eggrBup (b) A represents -CONH-Rerr],
-CSNH-R[err], a - hydroxynetlsgd group, a | ower al koxycarbonyl
group or a carboxyl group, wherein, R err] repre- sents a

| oner al kyl ;aro or,.a heje I aed B egbnts a
phenyl grou;")gp'(?p't‘;:%on'zi]"“"t.| f ‘Lﬁﬂg%naﬁl §egﬁggtelnttus?e8 vml?ﬁé]a' ha?%igagnﬁafom

hydr oxyl a hydroxymettoyp, atoues al kpwegr @dkoxy ¢onken ul korgup or a
group. 2'carbo yﬁhe-RﬁP 'CWhQﬁékxaﬁiV?e ?égﬂJﬁfrE”f5We?C§P£ 1 ing to
claim1l wherein reﬁ%esents a hydrogen atom an B represents a phenyl
group subst otreued ot téh he bareoaenl gnoum, Bpdr Byle pressn tsoaep hahiyl group
or |ower al ﬁ?ﬁh h F54P-a h ot e Rpeptide
derivative ;p%’gl toq{ er eaoﬂ%tg%%%ﬂ Qairﬂr%g toq::hoaa: m1 wher e?‘r:lgﬁ’ r_g resents. a
hydr ogen atdmonmhjgrqynep}@nente1hybhemyppgmuuﬁqwﬁﬁtat&pew arohpa hal ogen
atom hydrogyl group. Jeleftiud §6PHPaRivkOWY SO Whor86P Re o8l eny!
group; or a pyridyl group. Co The peptide derivaiive or salt
thereof accdmg to claim 1jwereinl Ai reeregients m QONRER esen€8NH-R", '
-CONH- R errly, myd¥d%yRefd¥1 group, a Tower alkoxycarbonyl group or a

I.

carboxyl group, wherein R' represents a lower alkyl

group, a thiazolyl group or a thiadiazolyl group, and B

represents an unsubstituted phenyl group.



a hydroxymnet hyl group, a | ower al koxycarbonyl group or a carboxyl group,”
wherein Rierr] represents a |ower alkyl group or a het eroaryl group, and B

repr@sents a phenyl
dr oxyl group, | ower

group optionally substituted with a hal ogen atom hy-
al kyl group or ‘| ower al koxy group. 5. The

peptide derivative or salt thereof accao2@- ing to claiml wherein A
represents -CONH-Rerr], -CSNH- R err] a . hydroxynethyl group, a |ower
al koxycarbonyl group or a carboxyl ogsracerein Rlerr] represents a
| ower al kyl group, a thiazolyl group or a thiadiazolyl group, and B
represents an unsubstituted phenyl group.

A peptide derivative represented by the fol—

lowing formula or a salt thereof

tIi/Aﬁ;{i]\rJ\7 N H-CH-C Ha-B
- CHa :(/NHI{N OCHa.,

CH;

OCHsOCH.

wherein A and B each represent either of the
following-(a) and (b),

(a) A represents a hydrogen atom, and B
represents a phenyl group substituted with a
halogen atom, hydroxyl group, lower alkyl
group or lower alkoxy group, or .a heteroary]
group, .

(b) A represents -CONH-R', -CSNH-R', a
hydroxymethyl group, a lower alkoxycarbonyl
group or a carboxyl group, wherein, R1 repre-
sents a lower alkyl group or a heteroaryl
group, and B represents a phenyl group option-
ally substituted with a halogen atom, hydroxyl
group, lower alkyl group or lower alkoxy
group,

has an antitumor activity stronger than that of

dolastatin 10, and is useful as an anticancer or antitu-

mor, agent.



