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DESCRIPTION 

NOVEL TETRAPEPTIDE DERIVATIVE 

Technical Field 

lfoS topy 
qq r>~Jot--o 

This invention relates to a novel tetrapeptide 
derivative having an antitumor activity, and relates more 
detailedly to a tetrapeptide derivative represented by 

5 the following formula or a salt thereof: 

10 

15 

20 

(I) -

wherein, 
R1, R2 , R

3 
and R4 are the same or different and 

each represent a hydrogen atom, a lower alkyl 
group or an aralkyl group; 

Q represents -A 1""°'y or a group of' -A2-R7 , 

wherein, 

~5 
A1 represents a direct bond or -CH-, 
Y represents a hydrogen atom or -COR6 , 
R5 represents a hydrogen atom, a lower alkyl 
group or an aralkyl group, 
R6 represents a hydroxyl group, a lower alkoxy 
group, an aralkyloxy group or 

wherein, 
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Ra and R9 are the same or different and 
each represent a hydrogen atom, a lower 
alkyl group, a phenyl group or a 4- to 
7-membered heterocyclic·group con~~ini?g 
one or two hetero atoms selected from S, 0 

and N, or alternatively 
Ra and R

9 may combine together with the 
nitrogen atom to which they are bonded to 
form a 4- to 7-membered heterocyclic ring 
optionally further containing one hetero 
atom selected from S, 0 and N, 

A
2 

represents a direct bond or a lower alkylene 
group, and 
R7 represents a cycloalkyl group, an aryl group 
or an indoly.l group, 
provide~ that the cas• is excluded where both 
R1 and R2 represent isopropyl groups, R

3 
repre­

sents a sec-butyl group, R4 represents a methyl 
group, and Q represents anol-(2-thiazolyl)phe­
nethyl group. 

Background Art 
Peptides having a cytostatic activity and/or an 

antineoplasm activity have been isolated from marine 
2S. molluscs, sea hare Dolabella auricularia and these pep-· 

tides are called dolastatins 1 to 15. Among them, dola­
statin 10 is a pentapeptide extracted from Dolabella 
auricularia from the Indian Ocean in 1987 by G. R. 
Pettit, et al. and having the following structural for-

30 mula, and is said to be the strongest cytostatic sub­
stance presently known (see G. R. Pettit, et al., J. Am. 
Chem. Soc., 109, 6883 (1987) and Japanese Laid-Open 
Patent Publication No. 167278/1992). 
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Dolastatin 10 

.Further, recently, publication was made on "the 
total synthesis of dolastatin 10 itself (see, US Patent 
No. 4,978,744), but its derivatives have not so far been 

5 known at all. 
The.present inventors had intensely studied 

about derivatives of dolastatin 10, and as a result they 
found that certain dolastatin analogs repr~sented by the 
above formula (I) have a higher cytostatic activity than. 

10 dolastatin 10. They further found that many of these 
compounds have a larger therapeutic ratio (maximum effec~ 
tive dose/dose at 30% p~olongation of life) and a lower 
toxicity than dolastatin 10, and are thus ~xcellent as an· 
antitumor agent. 

15 'Namely, they found not only that a~ino acid 
analogs of dolastatin 10 exhibit a higher activity than 
the native dolastatin 10, but that the activity is,. 
unexpectedly, extremely increased by introducing a car­
boxyl derivative into the thiazole ring. Further, they 

20 found, throughly astoundingly, that derivatives wherein 
the thiazole ring is eliminated show extremely higher 
activity than dolastatin 10. 

Disclosure of Invention 
25 The embodiments of this invention completed 

based on these findings can be classified into the 
following three cat·egories. 
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(1) Amino acid-substituted compounds of 

dolastatin 10 and synthesis thereof 
(2) Carboxyl derivatives of the thiazole ring 

and synthesis thereof 
5 (3) Tetrapeptide derivatives wherein the 

10 

·thiazole ring is eliminatd and synthesis thereof 
The synthesis of compounds belonging to cate­

gory (1) is described in the later-shown Flow sheets 1, 2 
and 3, and synthesis of compounds belonging to category 
(2) is described in the later-shown Flow sheets 4 and 5. 
Further, synthesis of compounds belonging to category (3) 
is described in the later-shown Flow sheet 6. 

In the present description, the term "lower" 
means that the number of the carbon atoms of a group or 

15 compound to which this term is attached is 6 or less, 
preferably 4 or less. 

In the above formula (I), the "l~wer alkyl 
group" may be either of straight-chain and branched­
chain, and there can, for example, be mentioned a methyl, 

20 ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-buty!, 
tert-butyl, isopentyl, neopentyl or isohexyl group, or 
the like and the "aralkyl group" means an aryl-lower 
alkyl group, and there can, for example, be mentioned a 

. benzyl or phenethyl group, or the like. Further, the 
25 "lower alkoxy group" means a lower alkyl-0-group wherein 

the lower alkyl part has the above meaning, an there can, 
for example, be mentioned a methoxy, ethoxy, n-propoxy, 
isopropoxy or tert-butoxy group, or the like; and the 
"aralkyloxy group" means an aralkyl-0-group wherein the 

30 aralkyl part has the·above meaning, and there. can, for 
example, be mentioned a benzyloxy or phenethyloxy group, 
or the like. Further, the "lower alkylene group"-may be 
either or· straight-chain and branched-chain, and there 
can, for example, be mentioned a methylene, ethylene, 

35 trimethylene, tetramethylene, methylmethylene, propylene, 
ethylethylene or 1,2-dimethylethylene group, or the like, 
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and as the "cycloalkyl group", there can be mentioned a 
cycloalkyl group h~ving 3 to 7'carbon atoms suQh as, for 
example, a cyclopropyl, cyclopentyl, cyclohexyl or cyclo­
heptyl group, and as the "aryl group'', there can, for 

5 example, be mentioned a ·phenyl or naphthyl group,· or the 

like. 

When Ra and Rg represents "a 4- to 7-membered 
heterocyclic group containing one or two hetero atoms 
selected from S, 0 and N", as examples of the heterocycl-

10 ic. group,_ there can be mentioned azetidinyl, furyl, 
thienyl, .pyr~dyl, piperidinyl, azepinyl, thiazolyl, 
imidazolyl,_ oxazolyl, pyrimidinyl and pyridazinyl groups, 

etc. Further, when Ra and Rg "com~ine together with the 
nitrogen atom to which they are bonded to form a 4- to 

15 

20 

r-membered heterocyclic ring optionally further contain-
ing one hetero atom selected from S, 0 and N", as exam­
ples of the heterocyclic ring, there can be mentioned 
azetidino, pyrrolidino, piperidino, 1-perhydroazepinyl, 
piperazino, morpholino and thiomorpholino groups, etc. 

;Ra 
Thus, as examples of the group of -N\ , 

Rg 

there can be ment.~oned amino, methy-lamino ,- ethylamino, 
isopropylamino, tert-butylamino, dimethylamino, diethyl­
amino, phenylamino, N-methyl-~-phenylamino, furylamino, 
pyridylamino, 2-thiazolylamino, imidazolylamino, pyri-

25 midinylamino, pyrrolidino, piperidino and morpholino 
group, etc. 

A group of compounds preferred among the com­
pounds· of the above formula (I) are compounds wherein 

Rs 
'~ Q represents -Cll~ujl 

N 
wherein R5 has the same meaning 

30 as defined above, and particularly preferable among them 
are compounds wherein four groups among R1 , R2, R

3
, R4, 
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and R5 represent the same groups as in dolastatin 10 
(i.e., compounds.wh~rein both R1 and R2 are isopropyl 
groups, R

3 
is a sec-butyl group, R4 is a methyl group and 

R5 is a benzyl group), and only the residual one group 
5 represents a group different from that in dolastatin 10. 

10 

Another group of preferred compounds are the 
compounds of the case where R1 and R2 represent isopropyl 
groups, R

3 
represents a sec-butyl group, R4 represents a 

Rs 
methyl group_ and Q represents -bH--{fJ 

~COR6 
wherein 

R5 represents a benzyl group and R6 has the same meaning 
as defined above. 

Fur~her, another group of preferred compounds 
are compounds of the case where Q represents -A2-R7 
wherein A2 represents a lower alkyle~e group and R7 has 

15 the same meaning as defined above, and particularly 
preferable among them are compounds wherein both R1 and 
R2 represent isopropyl groups, R

3 
represents a s~c-butyI 

group, R4 represents a methyl group and R7 represents an 
aryl group. 

20 In the compounds of the aforesaid formula (I) 
of this invention, the carbon· atoms to whicl'.l the substi­
tuents R1, R2 , R3 , R4, R5 and methoxy groups are bonded 
are asymmetric carbon atoms, and can take arbitrary R or 
S configurations, and all these are included in the scope 

25 of this invention, but in view of the point of pharma­
cological activities, compounds which ha~e the same 
configuration as dolastatin 10 are prefera~le~ 

As representative examples of the compounds of 
the above formula (I) provided by this invention, -there 

30 can be mentioned the following o~es besides those men­
ti6ned in the later-described Examples. 
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Compound 
No. R1 

.. 1 i-Pr i-Pr 

2 Et ,, 

3 n-Pr II 

4 i-Bu II 

5 i-Pr n-Pr 

6 II i-Bu 

7 II i-Pr 

8 ,, I 

9 II ,, 

10 II II 

11 II II 

12 II II 

13 II II 

14 II II 

- 7 -

Rs 

i-Bu Jle 

s-Bu ,, 

,, ,, 

II ,, 

II II 

II II 

H II 

Et II 

t-Bu II 

1-lfe-Bu II 

i-Pe II 

Bzl II 

s-Bu Et 

II n-Pr 

NH-Q 

Q 

,Q 

-cnCBznV 
II 

II 

,, 

II 

II 

II 

II 

II 

II 

II 

II 

,, 
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15 ,, ,, ,, 

16 ,, ,, ,, 

17 II " II 

18 II " II 

• 

19 II II ,, 

20 II II II 

21 II II II 

22 II " II 

23 II II II 

24 II II II 

25 ,, II " 

26 II ,, II 

- 8 -

Me -CH2~NJ 
1· ..... . ·.·-:: 

-cu(i-PrN 
. ·· / 

,, 

II 

Moocu, 

II ~ONHEt 
If -CH(Bzl)~OH 
II -CH(Bzl)~OEt 
If -cJl(Bzl)~NHl!e 

" -CH(Bzl)~~; 

II -CH(Bzl)~~ 

II -CU(Bzl)Mo~ 

II -CU(Bzl)~~ 

" 
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27 " ". ,, ,, -Np 

28 II It II II -CH2-© 
29 ,, It II II -CH(He)CHz-Ph 

30 II ,, 
" II -(CH2)4-Ph 

31 II s-Bu II II -CH2CH2Ph 

32 II i-Pr i-Pr " II 

33 II II n-Pr II II 

34 II II s-Bu H II 

35 . ,, ,, II Et II 

In the above- groups, Me, Et, Prr Bu, Pe, Bzl, 
Ph and Np mean a methyl group, an ethyl group, a propyl · 
group, a butyl group, a pentyl group, a benzyl group, a 

5 phenyl group and a naphthyl group, respectively. 
The tetrapeptide derivatives of the above 

formula CI) can exist as a sait, and examples of such 
salts, there can be mentioned hydrochlorides,. hydrobro­
mides, trifuloroacetates, p-toluenesulfonates and ace-

·10 tates. 
According to this invention, a tetrapeptide 

derivative of the above formula (I) can be prepared by 
condensing amino acid or peptide.fragments, fqr example 
according to the liquid phase synthesis method (see, E. 

15 Schr6der and K. LUbke, "The Peptides", volume 1, pages . . 
76-136, 1965, published by Academic Press) well known in 
the field of peptide chemistry. However, it is most 
preferable to synthesize these tetrapeptide derivatives 
by condensing a tripeptide fragment of the following 
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formula (II) 

R Rs 

ca.,~~H CIO 
CH3/N 0 0 CHs. OCHs . 

wherein R1, R2 and R3 have the same meanings as 
defined above, 

5 with a fragment of .the following formula (III) 

10 

(III) 

wherein R4 has the same meaning as defined 

above, Q1represents a group of -A1 __rn or 
. )-1\.yl 

-A2-R7 wherein Y1 represents a hydrogen atom or 
a methoxycarbonyl group, and A1, A2 and R7 have 
the same meanings as defined above, 

~ecause each fragments of the formulae (II) and (III) is 
easy· to synthesize and is free from racemization at th.eir 
condensation step. A compound in the case where, in the 

15 _group Q, the substituent Y at the 4-position of the 

20 

thiazole ring represents the group -COR6 other than a 
methoxycarbonyl group, can be obtained by preparing a 

compound of the formula ·er> wherein Y represents a meth­
oxycarbonyl group and then converting the methoxycarbonyl 
group to a.group -COR6. 

The reaction can generally be carried out by 
treating the above fragments (II) and (III) with a cond~ns­
ing agent, e.g. dicyclohexylcarbodiimide (DCC), diphenyl 
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phosphoryl azide (DPPA) or diethyl phosphorocyanidate 
(DEPC), a so-called BOP reagent, or the like in an inert 
solvent such as, for example, chloroform, ethyl acetate, 
tetrahydrofuran (THF), dimethylformamide (DMF) or aceto-

5 nitrile, if necessary in the presence of an organic base 
such as, for example, triethylamine, N-methylmorpholine 
or diisopropylethylamine (DIEA). 

The reaction temperature is usually -10°C to 
room temperature, preferably around 0°C, and as for use 

10 rates of the compound of the formula (III), the organic 
bas~ and the Qondensing agent based on the compourid of 
the formula {II), it is advantageous to use the compound 
of the formula (III) of at least one moie, preferably of 
the order of 1.0 to 1.1 moles, the organic base of the 

15 order of 2 moles, an9 the c9ndensing agent of the equi­
molar order, respectively per mole of the compound of the 
formula (II). 

The conversion of a compound wherein the sub­
sti tuent Y at the 4-position of the thiazole ring in the 

20 group Q represents a methoxycarbonyl group to a compoun~ 
wherein the substituent Y represents a group -CO-R6 can 
~asily be carried out, for example, when R6 represents a 
hydroxyl group, by hydrolyzing the former compound with 
an alkali; when R6 represents a lower alkoxy group or 

25 aralkyloxy group, by esterifying a compound wherein R6-
represents a hydroxyl group according to 

/RS 
a conventional method; and when R6 represents -N\ , 

R9 

by treating the compo~nd wherein the substituent Y repre­
sents a methoxycarboriyl group with ammonia, a ~rimary 

30 amine or a secondary·amine. 
Thus, the desired tetrapeptide derivatives of 

the formula (I) are formed, and the isolation and purifi­
cation thereof from the reaction mixtures can be carried 
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out ·by recrystallization, ion exchange chromatography,-
gel filtration, high performance liquid chromatography, 
etc. 

The compounds of the above formulae (II) ~nd 

5 (III) used as starting materials in the above reaction 
are novel compounds not disclose~ in prior literAtures~ 
and· can easily be prepared by condensing amino· acids, 
which are constituents thereof, according to a liquid 
phase synthesis method. 

1o The tetrapeptide derivatives of the.formula (I) 
of this invention have a high~r cytostatic activity than 

• dolastatin 10, and are useful fo~ treatment of acute 
myelocytic leukemia, acute lymphocytic leukemia, chronic 
melanoma,· pulmonary adenocarcinoma, neuroblastoma, pulmo-

15 nary small cell carcinoma, breast cancer, colon cancer, 
ovary cancer, bladder cancer, etc. 

The screening of cytostatic activity was made 
using lymphocytic le~kemia P388 cells. The results are 
shown in the following Table. 
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Table 

Example No. 
of Compound EDs o (/Lg/ml) 

1 3. 1 x 10-6 

4 1. 7 x 10-6 

5 3. 1 .X 10-5 

15 2. 4 x 10-1 

16 2. 7 x .10- 5 

23 < 1. 0 x 10-6 

25 < 1. 0 x 10-6 

26 < 1. 0 x 10- 6 

28 2. 9 x 10- 6 

Dolastatin 10 7. 0 x 10- 4 

The· compounds of this invention, when used as a 
drug, can be used by formulating then into any dosage 
form of solid forms (e.g., tablets, hard capsules, soft 

5 capsules, granules, powders, fine granules, pills, 
troches, etc.), semi-solid forms (e.g., supp9sitories, 
o.intments, etc.) and liquid .forms (e.g., injections, . . . 

emulsions, suspensions, lotio~s, sprays, etc.). As 
nontoxic additives usable in the above formulations, 

10 there can, for example, be mentioned starches, gelatin, 
glucose, lactose, fructose, maltose, ?J.agnesium carbonate, 
talc, magnesium stearate, methylcellulose, carboxymethyl­
cellulose or salts thereof, gum arabic, polyethylene 
glycol, p-hydroxybenzoic acid alkyl esters, syrups, 

15 ethanol, propylene glycol, vaseline, carbowax, gly.cerol, 
sodium chloride, sodium sulfite, sodium phosphate, citric 
acid, etc. The drug can also contain another therapeu­
tically effective drug. 

The content of the compound of this invention 
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in the dr~g varies dependi~g on the dosage form, but it 
is generally preferable 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 concientration .of 

5 0.05 to 10 wt% in the case of liquid form. 
The dose of the compound 9f this invention can 

widely be varied depending on the kind of warm-blooded 
animals including human beings and a subject, administra­
tion routes, the seriousness of symptoms, the diagnoses 

10 of doctors, etc., but can generally be on the order of 
0.01 to 50 mg/kg per day. However, it is of course be 
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 

15 the seriousness of the symptom of the patient and the 
diagnosis of the doctor as mentioned above. The above 
dose can be administered once a day or in divided several 
portions per day. 

This invention is further described below 
20 according to Referential Examples and Examples. 

As for the structure of compounds corresponding 
to compound numbers used in Referential Examples and 
Examples, please refer to the following Flow sheets 1 to 
6. therein, z, Me, But, Boe and Bzl represent a benzyl-

2S oxycarbonyl group, a methyl group, a tert-butyl group,- a 
tert-butoxycarbonyl group and a benzyl group, respective­
ly, and R1, R2 , R

3
, R4 , R5 , R6 and -A2-R7 have the 

aforesaid meanings. 

THIS sm:sT HAS BEEN 
REPLACED 



- 15 -

F 1 o w .. _S_ h e e. t 1 

Rl 

ZNHACOOH 

lleferential . l 
Example 1 

R3 

.. 
·ZNHYcooMe 

0 

Referential l Example 2 

R3 

ZN~COOMe 

Referential l Examp~e 3 

Rl 

zi:rXcOOMe 
Me ·Me 

Referential l Example 4 

R3 

z~X,cooa u• 
e Me 

l 

This Sheet Has Been Replaced 

111111111111m11111111 

Compound 1 

Compound 2 

Compound 3 

Compound 4 
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Referential 
Example 5 

16 

l 
R3 

HNX,coo But 
I· IV1 e M e 

R3 

This Sheet .fl 

/llli/liiilieeu 

· f 2 /r{'l..,~c o o But 
z N ff"" y ~ e 6 M c, Compound 5 

R1 
Me J 

'-N/'....c 0 0 H 
Mtf 

Referential 
Example 6 

0 

l 
Rz l, ~ . ] 

N; }. -C O O B u t 

H2N~ Me OMe 

.R • .1• N!- ,.......,_C O O n u' 

M e l_ ,,,N H' ff ~ e ! M e . 

-:;N' Y. . 0 Compound 6 
Me 0 
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Flow sheet 2 

Referential 

w.c Example 9 Rs . 

COOBzt 
I H 
B o c Compound 7 

Referential 1 
Example 8 

R.c 

Q .,.lCOOBz 1 -,, &Me .. 
B o.c Compo~nd 8 

·1 

[ Wco.ou] 
f OM e 
Doc 

Bo cN!l~;J 
Referential· l 
Example 10 

I 

H Compound 9 

Compound 10 

[!l•Nl<:u] 
.___I -..---__.I 

Referential I 
Example 11 

. Rs 

o~R, NH~S] 
N ti N 
f Me O 
Boe 

Compound 11 
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Flow sheet 3 

Compound 6 Compound 11 

l l 
M~ ~R· NH t ..... ~/'-coo 

· N "l( ~e bMe 
Mc' 

0 
0 . 

I 
E 

~--.-r __ _jf. 
xamples 1 to 14 .,£.. 

·Rz ec:iR' . (I f • "'81' ,,sJ 
Ri ~N N~, .,-~I 

Mc ~NH ' . , 0 Me 0 . N 
'N Me Meo 

M
"' 0 . e . 0 .. Compound 1.2 
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.Flow sheet 4 

Referential Example 12 
(Re= OMe ~ OCH2Ph) 

R, 

Wcooa 
I Ole 
Boe 

Compound 14 

I. 
Referential Example 1aJ 

R, 

YYY"8· 
I OMe O 
Boe 

- 19 -

Boe NH 

CORe 

Compound 13 

CO Rs 

COR6 

Compound 15 
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·· Flow Sheet 5 · 

lle)ll~~COOBut· 
lie 0 0 Me OMe 

Compound 6 

~xamples 

15 to 22 

Compound 15 

l 

COR 6 

Compound 16 
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Flow Sheet 6 

~Hl~ 
OMe ) 

l 

~COOBzl 
Boe 011 . 

Jlle . Compound 8-B 

i 
~OH H2N-A2~R, 

Boe . Olle 

Referential 

Example 14 

CT _l _,..NH-A2-R1 

T· I l!" · 
Referential Boe Olde 0 Compound 17 

Example 15 

. Compound 6 

"~-A,-R, 
Z Ole 0 

Compound 18 

\ 
~-A,-R7 

H Ole 0 

l Example~ 28 to 39 . 

Compound -.:--""---------
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Referential Example 1-A 

Preparation of compound 1-A (Compound 1 wherein-

11.15 g (50 mmoles) of z~alanine is dissolved 
in 140 ml of tetrahydrofuran, 9.72 g (60 mmoles) of 
carbonyldiimidazole ts added, and the mixture is stirred at 
room temperature for 4 to 5 hours. 

On the other hand, 17.16 g (110 mmoles) of 
-malonic acid monomethyl ester pota~sium salt and 7.60 g 
(80 mmoles-) of anhydrous magnesium chloride are suspended 
in 150 ml of tetrahydrofuran and-is stirred for 6 hours 
with heating on a water bath of 55°. The reaction mix­
ture is cooled with ice, the above reaction solution is 
poured thereinto all at on~e, the cooling bath is immedi-

15 ately removed, and the mixture is stirred at room tempe­
rature for 24 to 48 hours. 

A small amount of water is added·to the reac­
tion solution, and a clear supernatant is decanted from 
the deposited waxy precipitate, and concentrated under 

20 reduced pressure to obtain an oily matter. Ethyl acetate 
and ice-cooled 4N hydrochloric acid are added to each of 
the above waxy residue and this oi~y matter, each of the 
mixtures is shaken to dissolve, the two solutions are 
combined, the layers are separated, and the aqueous layer 

2S is extracted again with ethyl acetate. The ethyl acetate 
layer is washed with ice-cooled 2N hydrochloric acid and 
saturated aqueous sodium bicarbonate and dried, and the 
solvent is distilled off to obtain 13.50 g of a pale 
yellow oily matter. This is purified by silica gel 

30 column chromatography (eluent : ethyl acetate-n-hexane 
(1 : 1)) to obtain the desired compound 1-A as a color­
less - pale yellow oily ma~ter. 12.96 g (92.9%) •. 
[a]o 26 "'.'"17. 7° (c=l. 01, lleOH) 
1 H-NHR (CDCla. o) 1. 38(3H, d, 1=7.1 Hz), 3. 55(2H, s), 3. 72(3 

35 H, s),4. 45(1H. m, 1=7.1 Hz), 5.11(2H. s),. 
5.25--5.55(1H. m), 7.34(5H, s) 
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Refer~ntial Examples 1-B, 1-C, 1-D and 1-E were 

carried out in all the- same manner as in Referentiar 

Example 1-A to obtain compounds 1-B, 1-C, 1-D and· 1-E··as 
oily ~atters~ respectively • 

---·---··--···· ..... :·-~ • · · EEN 
~- . .,.. .,. ; · "· i •"l t\.S B ~ 
t.t"!I·'· 5-......... 

REPLACED 



Referential Rs Yield Example Compound 

1-B .1-B CHsCH2CHa- 88.9% 

1-C 1-C CHs, 
CBs..,.....CH- 87.5% 

1-D 1-D 
CHs, 

. CHs ........ cH-CHa- . 93. 7% 

1-E. 1-E 
C2Hs......._. 

CHs,.......cH- . 99.2% 

• 

[a Jn* 1 H-NMR (CDCls, o) 

0. 75--1.05(6H, m), 1. 1"'2.1(4H, m), 
N. D. 3.54(2H, s), 3. 72(3H, s), 4. 1"'4.6(1H, m), 

5.11(2H, . s), 5. 2"'5. 5(1H, m),. 7. 34(5H, s) 

0.82(3H, d, J=6.8 Hz)~ 1.03(3H, d, J~6.8 Hz), 
-22. 3° 2.0"'2.4(1H, m), 3.54(2H, s), 3. 72(3H, s), 
(26°) 4.2"'4.6(1H, m), 5.11(2H, s), 5.1"'5.5 

(lH, m), 7.34(5H, s) 

-35. 2° 0.8"'1.05(6H, m), 1. 1--l.9(3H, m), 3.55 
(26°) (2H, s), 3. 71(3H, s), 4.1"'4. 6(1H,· m), 

5. 11(2H, s), 7.33(5H, s) 

-27. 6° 0.6 ...... 1.5(9H, m), 3.54(2H, s), 3. 71(3H, s), ' (26°) 4.2"'4.5(1H, m), 5. 10(2H, s), 5. 15......,5.45 
(lH, m), 7. 34(5H, s), 

*) c= 1. 00, MeOH 
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Referential Example 2-A 

... Preparation of compound 2-A (Compound 2 wherein 

12.96 g (46.45 mmoles) of compound 1-A obtained 

5 in Referential Example 1-A is dissolved .in 380 ml of 
methanol, and 3.56 g (93.67 mmoies) of' sodium borohydr.ide 

. . . 
is added thereinto all at once under stirr.ing at -78°. 
Cooling and stirring are continued.for 6 hours, ice­
cooled 1N hydrochloric acid is added gradually, and when 

10 it is confirmed that the mixture becomes-acidic, the 
mixture is concentrated under reduced pressure, and the 
deposited oily matter is extracted with ethyl acetate. 
The ethyl acetate layer is washed with sa-turated aqueous 
sodium bicarbonate and· dried, and the solvent is d.fs-

15 tilled off to obtain 12.93 g of crysta.ls. T~e crystals 
are recrystallized from isopropyl ether to obtain the 
desired compo.und 2-A as colorless needles of a melting 
point of 78°. 11.09g (85.0%). 
[a] 0 28-4. 4'0 (c= 1. 00, lleOH) 

20 As C1 .cH1 eN05 
Calculated C=59. 77% H=6. 81% N=4. 98% 
Found C= 59. 83% H = 6. 92%. . N = 5. 07 % . 

1 H~NllR (CDCla, o) 1.15(3H, d, J=6.8 Hz), 2.35-2~55(2H, m), 
3. 70(3H, s), 3. 85-4. 15(liI, m), 5. 09(2H, . 

25 s), 7.34(5H, s) 
Referential Examples 2-B, 2-C, 2-D and 2-E were 

carried out in all the same manner as in Referential 
Example 2-A to obtain compounds 2-B, 2-C, 2-D and 2-E, 
respectively. 
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Ref erenOal Compound Ra I 

Ex-ample 

2-B 2-B · CHaCH2CHr 

2-C 2-C 
CHs, 

CH-
CHs/ 

CHs, 2-D 2-D CH-CHr 
CHa,.... 

Yield lleltiJig * Analytical [a]D point value 

Cl6HuN05 
88.1% 126° . -13.'6° tc c 62.12% (27°) H 7. 49% 

N 4. 53% * c 61. 99% 
H 7.51% 
N 4. 75% 

C1 eHuNOs 
80. 7% 81° +9.6° * c 62.12% 

(28°) H 7. 49% 
N 4. 53% * c 62.16% 
H 7.51% 
N 4. 70% 

C11H25N05 * c 63.14% 81. 9% 100° -21. 5° H 7. 79% (26°) N 4. 33% 
·- * c 63. 05% 

H 7. 76% 
N 4: 62% 

• 

1H-NMR (CDCls, o) 

0. 75-1. 05(3H, m), 1. 1-1. 7 
(4H, m), 2.35-2.55(2H, m), 
3.69(3H, s), 3.8-4. 15 
(lH, m), 4.65-4.95(1H, m), 
5.10(2H, s), 7.34(5H. s) 

0.87(3H, d, J=6.5 Hz), 0. 95 
(3H, d, J=6.5.Hz), 1.9 ...... 
2.35(1H. m), 2.4-2.6 
(2H, m), 3. 18(1H. hr, d), 
3.69(3H, s), 4.45-4.80 
(lH, m), 5. 10(2H •. s), 
7. 34(5H, s) . 

0.90(3H, d, J=6.2 Hz), 0. 92 
(3H, d, J=6.2 Hz), 1.1--1.8 
(3H, m), 2.35-2.55(2H, dd), 
3.69(3H, s), 3.8-4.15 
(lH, m), 4. 65-.14. 95(1H, m), 
5.10(2H, s), 7.34(5H, s) 

. 
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Referential Example 2 (continued) 

Referential 
Example ComPOUnd ·Ra Yield 

C2Hs, 2-E 2-E CH- ·86. 4% 
CHa/ 

Jlelting 
[a] * Analytical 

point D value 

Ci 1H25NOs 
fl c 63.14% 770 +6. 9° H 7. 79% 

(27°) N 4. 33% 
* c 63.12% 

H 7. 78% 
N 4. 35% 

*) c= 1. 00, MeOH 

·i H-NIR (CDCla, o) 

0.8--1.05(6H, m), 1.3--1.95 
(3H, m), 2. 4--2. 6(2H. m), : 
3. 1--3.25(1H, br, d), 
3.69(3H, s), 3.8--4. 15 
(lH, m), 4. 66(1H, hr, d),·. 
5. 10(2H, s), 7. 34(5H. s) 

* Caluculated 
* Found 

·. 
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Referential Example 3~A 

Preparation of compound 3-A (Compound 3;whereirr 

9.78 g (34.80 mmoles) of the compound obtained 

5 in Referential Example 2-A is dis~olved in 100' ml of. 
dimethylformamide, 40.0 g (172.~1 mmoles) of silver oxide 
and 50 ml of methyl iodide are added, and the mixture is 
·stirred for 5 hours in a water bath of 35°. The mixture 
is filtered, silver oxide is washed with dimethylforma-

10 mide, and the filtrate and washings are combined and 
concentrated under reduced pressure at 50° or below. The 
residue is thoroughly extraated·with ethyl acetate, the 
ethyl acetate layer is washed with 5S sodium thiosulfate 
and saturated aqueous sodium bicarbonate and dried, and 

15 

20. 

the solvent is distilled off to obtain 10.43 g of a 
yellow oily matter. The oily matter is purified by 
silica gel column chromatography (eluent : benzene-ethyl 

. acetate (5 : 1)) to obt~in the desired Compound 3-A as a 
pale yellow oily matter. 1.63 g (71.0%). 

(a] 0 25-39. 8° (c= 1. 03, leOH) 
·1H-NJIR (CDCl3, o) 1. 21(3H, d, 1=6. 8 Hz), 2. 47(2H, d, 1=6. 2 

Hz), 2.80(3H, s), 3.38(3H, s), 3.64(3H, 
s), 5.13(2H, s), 7.34(5B, s) 

Referential Examples 3-B, 3-C, 3-D and 3-E were 

25 carried out in all the same manner as in Referential 
Example 3-A to obtain compounds 3-B, 3-C, 3-D and 3-E as 
oily matters, respectively. 

TH~S SHEET HAS BEEN 
REPLACED 



-~ 
~ n 
~ --::c: 
I» 

_..,, 
IJ;j 
n g 
~ =.a ---1» -o 

;! 
(:)· 
VJ 

~ ::r.~ [Tl ..... ~ ""\j .... , . 
t'"' t'l' 1 >....:; 
(') '.;!: 
r•1 ;p­a rn 

V:l 
rn 
~. 

2. 

'-~' 

Referential Compound 
Example 

.3-B 3-B 

3-C 3-C 

3-D 3-D 

3-E 3-E 

Ra Yield · 

CHsCH2CHr 72. 5% 

. CH8,CH- · 
CHs"" 67.9% 

CHa, 
CH

8
,......CH-CHr 83. 9% 

C2Hs, 
CHa,......CH- .74. 4% 

[a Jn* 1H-NMR (CDCla, o) 

0. 75--1.05(3H, m), 1.05--1.8(4H, m), 2.48 
-50. 7° (2H, t, J=5.5.Hz), 2. 75(3H, s), 3.36, 3.38 
(25°) (3H,· s), 3. 63(3H, s), 5. 13(2H, s), 

7.34(5B, s) 

0.8--1.15(6H, m), 1.8--2.2(1H, m), -20. 7° 2.4--2.6(2H, m)~ 2.80(3H, s), 3.31, 3.38 (26°) (3H, s), 3. 65, 3. 66(3H, s), 5. 13(2H, s),·· · 
7.33(5H, s) 

0. 7--1.0(6H, m), 1.25--1. 6(3H, m), 2.47 
-34. 2° (2H, t, J=5.6 Hz), 2. 74(3H, s), 3.35. 3.37 
(26°) (3H, s), l62(3H, s), 5. 13(2H, ·s), 

7.33(5H, s) 

0. 7--1.1(6H, m), 1.1--1. 9(3H,. m), 
-4. 0°. 2.4--2.6(2H, m), 2. 78(3H, s), 3.29, 3.38 
(27°) (3H, s), 3.66(3H, s), 3. 75--4.2(2H, m), 

5.13(2H, s), 7.33(5H, s) 

*) c=l. 00, MeOH 

: 
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Referential Example 4-A 

. ... t 
Preparation of compound 4-A (Compound 4 wherein 

6.60 g (21.36 mmoles) of the compound 3-~ 

5 obtained in Referential Example 3-A is dissolved in 100 
ml of dioxane, 23.5 ml (23.5 mmoles) of 1N sodium hy­
droxide is added, and the mixture is stirred at room 
temperature for 2 to 3 hours. 20% citric acid is added 
to the reaction solution to make the pH 4.0, the mixture 

10 

15 

is concentrated under reduced pressure, and the deposited 
oily matter is extracted with ethyl acetate. The ethyl 
acetate layer is washed with saturated saline and dried, 
and the solvent is distilled off to give a colorless -
pale yellow oily matter. 

This is dissolved in 60 ml of dichloromethane, 
0.8 ml of concentrated sulfuric acid is added, and the 
mixture is shaken with 25 ml of isobutene in a pressure 
bottle at room temperature for 48 to 96 hours. The 
reaction solution is poured into saturated a_queous sodium 

20 bicarbonate, nitrogen gas is blown thereinto to remove -
isobutene and the greater part of dichloromethane, the 
deposited oily matter is extracted with ethyl acetate, 
and the ethyl acetate layer is washed with saturated 
aqueous sodium bfcarbonate and dried. The solvent is 

25 distilled off, and the remaining yellow oily matter (7.32 
g) is purified by silica gel column chromat.ography (elu­
ent : benze~e-ethyl acetate (10·: 1)) to obtain 6.31 g 
(84.1%) of the desired compound 4-A as a colorless - pale 
.Y~llow oily matter. 

30 [a]o 27-33. 0° (c=l. 02, lfeOH) 
1H-NllR (CDCls. o) l.21(3H. d, 1=6.8 Hz), l.44(9H, s), 2.38(2 

H, d, J=6.2 Hz), 2.82(3H, s), 3.38(3H, s), 
.3.5--3.85(1H, m), 3.85-...4.4ClH, m), 5.13(2 
H, s), 7.34(5H. s) 

35 Referential Examples 4-B, 4-C, 4-D and 4-E were 
carried out in all the same manner as in Referential 

THIS SHEET HAS BEEN 
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Example 4-A to obtain compounds 4-B, 4-C, · 4-D and 4-E as 

oily matters, respectively. 

THIS SHEET HAS BEEN 
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Referential 
Example 

Compound Rs Yield 

4-B 4-B CHsCHaCHa- 84.0% 

4-C 4-C CHs'cH-
CHs/ 75. 2% 

4-D 4-D 
CHs......._ · 
CHa /CH-CHr . 75. 8% 

4-E 4-E 
CaH&, 
CHs/CH- 87. 6% 

[aJn• 1 H-NMR (CDCls, o) 

0. 7 ...... 1.05(3H, m), l.44(9H, s), 2.25.....,2.5 
-42. 0° (2H, m), 2. 77(3H, s), 3.37, 3.38(3H, s), 
(27°) 3. 5.-3, 75(1H, .m), 3. 75 ...... 4, 25(1H, m), 

5.13(2H, s), 7.33(5H, s) 

0.8 ...... 1.1(6H, m), 1.45(9H; s), 1. 75 ...... 2.25 -17. 8° (lH, m), 2.25 ...... 2.5(2H, m), 2.81(3H, s), (27°) 3.31, 3.39(3H, s), 3. 7 ...... 4.05(2H, m), 
5.13(2H, s), 7.33(5H, s) 

0. 7--1.0(6H, m), 1.44(9H, s), 2. 25.....,2.5 
-28. 9° (2H, m), 2. 77(3H, s), 3.36(3H, s), 
(26°) 3.45--3. 75(1H, m), 3.8 ..... 4.4(1H, m), 

5.13(2H, s), 7. 33{5H, s) 

0. 7--1.05(8H, m), 1.45(9H, s), 1.65--1. 75 
-12.0° ** (lH, m), 2.3 ...... 2.45(2H, m), 2. 79(3H, s), 
(27°) 3.29, 3.39(3H, s), 3. 75,..,,,4.2(2H, m), 

. 5.13(2H, s), 7.33(5H, s) 

*) c=l. 00, MeOH **) CHCls 
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Referential Example 5-A 

Preparation of compound 5-A (Compound 5 wherein 

0.70 g (2.00 mmoles) of compound 4-A obtaiped 
5 in Referential Example 4-A is diss·olved in 20 ml of 

t-butanol-water (9 : 1), 0.1 g of 5% palladium carbon is 
added, and the mixture is stirred under a hydrogen stream 
for 2 hours. After the reaction, the catalyst is fil­
tered and washed, and the filtrate and the washings are 

10 concentrated under reduced pressure. The remaining oily 
matter is dissolved in 30 ml of benzene, the solution is 
concentrated again under reduced pressure, and the opera­
tion is repeated once more. The resultant oily matter is 
dissolved together with 0.56 g (2.23 mmoles) of Z-valine 

15 in 10 ~l of acetonitrile, and 0.43 g (2.09 mmoles) of DCC 
is added under ice cooling and stirring. Soon, crystals 
appear. Stirring is continued at 0° for at least 3 
hours, and then overnight during which time the tempera­
ture is allowed to rise as ~he ice melts, the reaction 

20 mixture is diluted with ethyl acetate, and the crystals 
are filtered and washed with ethyl acetate. The filtrate 
and the washi-ngs are concentrated under reduced pressure, 
the syrupy residue is dissolved in ethyl acetate, th~ 

insoluble matters, if any,. are removed by filtration, the 
25 ethyl acetate solution is washed with i ce-co.oled 2N 

hydrochloric acid and saturated aqueous sodium bicarbo­
nate and dried, and the solvent is distilled off to 
obtain 1.01 g of a colorless oily matter. This is puri­
fied by ~ilica gel column chromatography (eluent. : ben-

30 zene-ethyl acetate (5 : 1)) to obtain 0.67 g (74.4%) of 
the desired compound 5-A as a colorless oily matter •. 

[a] 0 28-31. 4° (c= 1. 02, MeOH) 
1H-NJIR (CDC1 3 , o) 0. 8-1..1(6H, m), 1.17(3H, .d, J=6. 8 Hz), 

1. 45(9H. s), 2. 25._,2. 45(2H. m), 3. 00(3H, s),. 

THIS SHEET HAS BEEN I 
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3.37(3H, s), 3.68(1H, dd, J=lt 1 Hz. 6.2 
Hz)~ 4. 35--4. 75{2H. m), 5. 09(2H. s), 5. 56· · 

-· 
(lH. br, d), 7. 33(5H, s) ·.·' 

The following compounds were obtained in_~11_ 

5 the same manner as in Ref'erential Example 5'-A. · 

·-

THIS SHEET HAS BEEN 
REPLACED . 
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Referential 
Example 

Compound 

5-B 5-B 

5-C 5-C 

5-D 5.:.n 

5-E .5-E . 

R2 Ra Yield 

CHa, 
CHa,.....CB- CHaCH2CH2- 80.2% 

CHa, CH a 
CH- )en- 73.6% CHs,..... CH a 

C2Ha......_ CHa, 
·CHa',,....CH- ,.......en- 76. 6% CH a 

CH a......_ CHa, 
,.......en- · CH-CHa- 85. 4%. CH a . CHs/ 

[a]n* 1 H-NMR (CDCla, o) 

0. 7--1.1(9H, m), 1.45(9n, s), 
2.25.....,2.45(2H, m), 2.98(3R, s), 

. -46. 2° 3.37(3B, s), 3.6 ...... 3.8(1H, m), (27°) 4.-3--4. 7(2H, m), 5. 10(2H, s), 
5.50(1H, br, d), 7. 33(5H~ s) 

0. 75.....,1. 1(12H, m), 1.46(9H, s), 
2. 25--2. 45(2H, m), 2. 97(3H. s)~ · -32.9° 3. 35(3H, s), 3. 7--4. O(lH, m), (25°) 4. 3--4. 7(2H, m), 5. 09(2H, · s), ' 
5.48(1H, br, d), 7.32(5H, s) 

0. 7--1.2(14H, m), l.46(9H, s),· 
2. 25.....,2. 45(2H, . m), 2 •.. 9.9(3H.. s), 

-33. 6° 3.34(3H, s), 3.6 ...... 4.0(lB, m), 4.35--(25°) 4.65(2H~ dd, J=9.5Hz, 6.6Hz), 5.09 
(2H, s), 5. ·41(1H, br, d), 7. 32.(5B, s) 

0. 7'"""1. 1(12H, m), 1.46(9H, s), 
2.3'"""2.45(2H, m), 2.97(3H, .s), -41. 1° 3. 35(3H, s), 3. 5--3. 8(1H,·. m), (27°) 4. 4~4. 7 (2H. m), · 5. 08(2H; ·. s), 
5. 3 ....... 5. 6(1H, hr, d):.. ·.1.: 34(511,, · s) · 

·. .. . •. ··.;._ 
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Referential Example 5 (continued) 
Referential Compound R:a Ra Example 

5-F 5-F H 
C~H&, .. 
CHa.,;..;CH-

CHs, C2Hs, 
5-G 5-G · CH- _.....CH-CHa/ CB a· 

C2H5, . C2Hs, 
5-H 5-H _.....CH- _......CH-

CHs CHs 

C2Hs....._ 5-I 5-I PhCHr CH ,.......en-. s 

• 

·Yield [a Jn* ·i H-NMR (CDCla, o) 

0. 7-1.1(6H, m),· 1. 45(9H, s), 
2. 3-2. 45(2H, m), 2. 82(3H, ·s), 

58. 7% -11. 0° 3.36(3H, s), 3. 75-4. 15(3H, m), 
(27°) 5. 12(2H, s), 5.8(1H, br), 

7.34(5H, s) 

0. 65--1.1(12H, m), 1. 45(9H, s), · 
2.25......,2.45(2H, m), 2.96(3H, s), 

81. 3% -22. 2° 3.34(3H, s), 3. 75-4.05(1H, m), 
(26°) ·4.35-.;4. 7(2H, m), 5.10(2H, s), 

5.50(1H, br, d), 7.33(5H, ·s) 

0. 7"'1.1(12H, m), 1.45(9H, ·s), 
2. 25.....,2. 45(2H, m), 2. 97(3H. s), · 
3.34(3H, s), 3. 7 ....... 4.05(1H, m), 62.6% -26.5° 4.35.....:..4. 7(2H, m), 5.09(2H, s), (24°) 5.43(1H, br, d), 7.32(5H, s) 

0.65-1.1(9H, m), 1.48(9H, s), 
2.1-2.3(2H, m), 2.9-3.1(2H, m), 

59. 3% -4.8° 3.31(3H, s), 3.5-4.0(2H, m), 
(26°) 4.3-4. 7(1H, m), 5.06(2H, s), 

5. 55(1H, hr. d), 7. 25(5H, s), 7.' 31 (5H, s) 

* c= 1. 00, MeOH 
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Referential ·Example 6-A 

Preparation of compound 6-A (Compound 6 wherein 

CH3 \ CH 3\ 
R1: 1cH-, R2: 

1
CH- and R3:cH

3
-) 

CH
3 

CH3 
0.65 g (1.44 mmoles) of compound 5-A obtained 

5 in Referential Example 5-A is dissolved in 15 ml of 
t-butanol-water (9 : 1), 50 mg of 5% palladium carbon is 
added, and the mixture is stirred under a hydrogen stream 
for 2 hours. After the reaction, the catalyst is removed 
by filtration and washed, and the filtrate and the wash-

10 ings are concentrated under reduced pressure. ·The oily 
residue is dissolved in 30 ml of benzene and the solution 
is concentrated again under reduced pressure, and this 
operation is further repeated once more. The re~ultant 
oily m~tter is dissolved in 6 ml of dimethylformamide, 

15 0.25 g (1.72 mmoles) of N,N-dimethylvaline and 0.29 g 
(1.78 mmoles) of DEPC are added, the mixture is stirred 
at room· temperature until clear solution is obtained, 
then the solution is cooled with ice, and the solution of 
0.17 g (1.68 mmoles) of triethylamine in 1 ml of dimeth- -

20 ylformamlde is added dropwise over a period of 4 minutes. 
Stirring is continued at 0° for at least 4 hours and then 
overnight during which time the temperature is allowed to 
rise as the ice melts, the resultant clear r~action 
mixture is diluted with ethyl acetate, and the ethyl 

25 acet~te solution is thoroughly washed with ~aturated 
aqueous sodium bicarbonate and then dried. The solvent 
is distilled off, and o.66 g of the remaining pale brown 
oily matter is purified by silica gel column chromatogra­
phy (eluent : ethyl acetate-hexane (1 : 1)) to ~btain 

30 0.46 g (71.9%) of the desired compound 6-A as a colorless 
oily matter. 

[a] o 21-56. 5° (c= 1. 00, MeOH) 
1 H-.NllR (CDCla, o) 0. 8......,1. 1(12H, m), 1. 15(3H, d, J=7. 0 Hz), 

1.45(9H, s), 2.27(6H. s), 3.05(3H, s), 

THlSSH.£2T HAS BEEN 
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3.38(3H. s), 3.55'-3. 85(1H, m), 4.35,...,, 
4.65(1H. m), 4.65--4. 95(1H. m~, 0.88(1H. 
hr, d) 

The following compounds were obtained in all 
the same manner as in Referential Example 6-A; 

THIS SHE8T HAS BEEN 
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Referential Compound Ri R2 Ra Yield Example 

CH a CHa, 
6-B 6-B H 'cu- CH-CH2- 58.1% ,,,,, CH a,... CH a 

CH a, C2Hs, . 
6-C 6-C CH a CH- CH- 61. 896 ,... 

CH a,..... CH a 

CHs, C2Ha, 
6-D 6-D CH- H CH- 90.3% CHs,..... CHa,... 

....J 
::i:: , .... 
(I) 

!7.1.~ 
~~ ~1 
~ ti~ >..., 
() ::c 
t.i > 
O en ' 

w 
m m z 

.. 

Melting [a Jn* 1 H-NllR (CDCla, 8) point 

0. 7--1. 1(12H, m), l.46(9H, s), 
-52. 7° 2.28(6H, s), 3.01(3H, s), 3. 37 

Oil (26°) (3H, s), 3.5 ...... 3.85(1H, m), 
4.45,.....4.95(3H, m), ' 

7. 65 (1H, br.r d~ 

0. 75.....,l.05(12H, m), 1.25 
(3H, d, J=7.0 Hz), 1.46(9H, s), 

-42. 9° 2.25(6B, s), 3.01(3H, s), 
Oil (26°) 3.35(3H, s), 3. 7 ...... 4.05(1H, m), 

4. _73(1H, dd, J =9. 5Hz, 6. 6Hz)' 
7. 62(1H, br, d) 

0. 7--1.1(12H, m), 1.46(9H, s), 
-14.5° 2.30(6H, s), 2.85(3H, s), .on (26°) 3.37(3H, s),· 3.8 ...... 4.0(lH, m), 

4. 0--4. 2(2H, m), 4. 4~4 .. 65 
(lH, m), 7. 0 ...... 7. 15(1H,· hr) 
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Referential Example 6 (continued) 
Referential Compound R1 Ra Rs Example 

CHs, CHs, 
6-E 6-E CH- CH- CHaCH2CHr cu;"""" CH/ . s . 

CHs......._ CHs CHs......._ 
6-F 6-F . /CH- )CH- CH-

CHs CH a CHs/ 

CHs, CHs....._ CHa....._ 
6-G 6-G CH- CH- CH-CHr CHs/ CHa/ CHs/ 

Yield llelting 
point [a Jn 

-62. 8° 
70. 3% Oil (28°) 

' 

-51. 0° 
77. 5% 122° (27°) 

-57. 8° 
79. 2%· Oil (26°) 

1 H-NMR (CDCl St 0) 

0. 7 ...... 1. 1(15H, m), 1.45(9H, s), 
2.25(6H, s), 3.02(3H, s), 3.37 
(3H, s), 3.5-..3.85(1H, m), 
4.35.....,4.65(1H, m), 4. 74 
(lH, dd, J=9.2Hz, 6.4Hz), 
6. 84 (lH, br, d) 

0. 7......,1. 15(18H, ·m), 1. 46(9H, s), 
2.25(6H, s), 3.02(3H, s), 
3.35(3H, s), 3. 7 ...... 4,Q(lH, m), 
4.3 ...... 4.6(1H, m), 4.65......,4. 9 
(lH, m), 6.86(1H, br, d) 

0. 7 ...... 1. 1(18H, m), 1.46(9H, s), 
2.25(6H, s), 3.01(3H, s), 
3.36(3H, s), 3.5 ...... 3.8(1H, m)~ 
4. 80(1H, dd, J=9. 2llz, ·6. 2Hz),. 
6. 85(1H, br, d) '·' 

~ 
0 

-Lt. -Cl> 

~ g .... 
::i:: 
~ 
b:I 
CD g 
~ 
l 
§. 



a ...... 
en 

7-l Cl.I 
tT1 .::c 
'" rn t""' "-! 
f; ::i:: 
tT1 > 

·· o cn 
o:J 

·~ 
z 

Referential Example 6 (continued) 

Referential Compound Ri Ra Example 

CHa, CH a, 
6-H 6-H CH- CH-

CHa,,. CHa/ 

C2H&, CHs, 
6-I 6-I CH- . CH-

CHs/ CHa/ 

C2Ha, CaHa, 6-J 6-J CH- CH-CH a,, CH a/ 

Rs Yield . !felting 
[a Jn point 

C2Ha, -44. 4° 
CH- 84. 7% 112° (27°)· CHs/ 

CH a, -59. 2° 
CH-CHr 80.1% Oil . (26°) CHs/ 

C2Ha........._ -43. 3° /CH- 68.6% 93° (27°) CH a 

·~ 

1 H-NMR (CDCla, o) . 

0.65--1.15(18H, m), 1.46 
(9H, s), 2.26(6H, s), 3.01 
(3H, s), 3.35(3H, s), 
3. 7--4.05(1H, m), 4.80 
(lH, dd, J=9.2 Hz, 6.4Hz), 
6. 89(1H, br, d) 

0. 7--1. 1(18H, m), l.46(9H, s), 
2.24(6H, s), 3.01(3H. s), 
3.36(3H, s), 3.5--3.85(1H, m), 
4. 5--4. 95(2H, m),· 6. 95 
(llJ, br, d) 

0. 7--1. l(18H, m), 1. 46(9H, s), 
2.25(6H, s), 3.01(3H, s), 
3.34(3H, s), 3. 7--4.0(lH, m), 
4.5--4. 95(2H, m), 6.90 
(lH, br, d) 

.s= _. 
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Referencial Example 6 (continued) 

Referential Compound R1 R2 
Example 

CH a 

6-K 6-K H ' CH-
/ 

CH a 

CH a 
- " 6-L 6-L CH- PhCHr 

/ 
CH a 

CHs C2Ha 

" ' 6-M 6-11 CH- CH-
/ / 

CBs CH a 

Rs 

C2Ha 

" CH-
/ 

CHs 

C2Ha 

" CH· 
/ 

CHs 

C2Ha 

" CH-
/ 

CH a 

Yield Melting 
point 

72. 7% Oil 

86. 0% Oil 

72 .. 5% 104° 

* c=l. 00, . MeOH 
**.CHCls(c=0.315) 

[a]o . 

~ 

-25. 7° 
(24°) 

-18. 0° 
(27°) 

-45. 7° 
(27°) 

111-NMR(CDCls, o) 

0. 7-1.1(12H, m), 1.46(9H, s), 
2.42(6H, s), 3.00(3H, s), 3.35 
(3H,s), 3. 7-4.0(lH, m), 4. 74 
(lH, dd, J=9. OHz, 1=6. 4Hz), 
7. 75(1B, hr. d) 

0. 7-1.0(15H, m), l.48(9H, s), 
2.19(6~. s), 2. 76(3H, s), 3.31 
(3H, s), 3.6-3.9(1H, m), 4.3-
4. 7(1H, m), 5.26(1H, dd, J=8.8Hz, 
7. 7Hz), 6.87(1H, hr, d), 7.26(5H, 
s) 

Q 7-1. 1(18& m), 1.46(9H, s)~ 
2. 27(6H, s), 3. 01(3H, s), 3. 34 
(3H, s), 3. 7-4.0(lH, m), 4.82 
(lH, dd, J=9.2Bz, J=7.0Hz), 
6.80(1H, hr, d) 
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Refer~ntial Example 7 

Preparation of compound 7-A (Compound 7 wherein 

7 ml (15.5 mmoles) of a 23.8% LDA tetrahydro-
5 furan : hexane (1 : 1) solution is added dropwise to 10 

ml of anhydrous ~etrahydrofuran at -20°C under a nitrogen 
atmosphere and stirring. Then the mixture is cooled to 
-78°C in a dry ice-acetone bath. 2.3 g (15 mmoles) of 
benzyl acetate is added dropwise over a period of 30 

10 minutes, the mixtur~ is stirred at -78°C for ~ minutes, 
and a solu_tion of 2.0 g (10 mmoles) or Boc-L-prolinal in 
10 ml of tetrahydrofuran is added dropwise over a period 
of 1 hour. The mixture is stirred at -78°C for 10 
minutes, 30 ml of ice-cooled 1N hydrochloric acid is 

15 added, and the temperature is elevated up to room tempe­
rature. .The mixture is extracted with ethyl acetate, .the 
extract is washed with water and dried, the solvent is 
distilled off under reduced pressure, and the residue is 
purified by silica gel flash chromatography usirig hexane 

20 : ethyl acetate (5 : 1) as an eluent to obtain 1.12 g 
· (32.0%) of the desired compound 7-A as an oily matter. 

[a] 0 25-23. 7° (c= 1. 26.._ CHCls) 
IS 331.._ 276 
1 H-NllR (CDC1 3 , o) 1. 46(9H, s), 2. 47(2H, d, 1=6. 8 Hz).._ 3. 7-

25 4.3(2H, m).._ 5.15(2H, s).._ 7.2-7.4(5H, m) 
Referential Example 8 

Preparation of compound 8-A (Compound 8 wherein 

560.mg (1.6 mmoles) of compound 7~A obtained in 
30 Referential Example 7· is·dissolved in 27 ml of dichloro­

methane, 202 µ1 (1.6_ mmoles) of BF
3
.Et2o is added thereto 

under cooling in ice-salt bath, and an ether solut.ion of· 
diazomethan~ (32 mmoles) .is adde,d dro.pwise over a period 
of 30 minutes. After stirring for further two hours 

35 under cooling in ice-salt bath, 2 ml of saturated aqueous 
sodium.bicarbonate is added. The insoluble matter is 

THIS SHEi~f HAS REEN 
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removed by filtration, the filtrate is extracted with 
ethyl acetate, and the extract is washed with water and 
dried. The solvent is distilled off under reduced pres­
sure, and the residue is purified ·by silica gel fl~sh 

. . 

5 chromatography using hexane : ethyl acetate ·(5 : 1) as an 
eluent. to obtain 378 mg ·c65.0%) ~f the desired c?mpound 
8-A as an oily matter. 

[a]o 2 5-58. 7° (c=O. 52, CHCls) 

KS 241, 218 
1 o 1 H-N11R (CDC1 3 , o) 1. 46(9H, s), 2. 47(2H. d, J=7. 5 Hz), 3. 34(3 

H, s),3. 6-4. 3(2H~ m), 5. 14(2H. s)., 7. 2-
7. 4(5H, m) 

Referential Example 9 
Preparation of compound 9-A (Compound 9 wherein 

6.82 g (60 mmoles) of cysteamine hydrochloride 
is dissolved in 50 ml of dimethylformamide, and the 

. . 

solution is neutralized with 8.4 ml of triethylamine •. 
The solution is mixed with a solution of crude Boc-L-

20. alaninal obtained by oxidizing 8.75 g (50 mmoles) of 
Boc-alaninol in 50 ml of dimethylformamide, and mixture 
is stirred overnight at room temperature. The solvent is 
distilled off under reduced pressu·re, t·he formed crystals 
are· dissolved in.ethyl acetate, the solu~ion is washed 

25 with 10~ citric acid and saturated aqueous sodium bicar­
bonate, and the ethyl acetate layer is dried. The sol­
v.ent is distilled off under reduced pressure to obtain 
4.93 g (42.6%) of the des~red compound 9-A as white 
crystals. 

30 Melting point 81.0-84.1°C 
IS 232 (H+), 159 
.1 H-NMR (CDC1 3 , o) 1. 24(3H. d, J=6. 6 Hz), 1. 4~(9H, s), 2. 1(1. 

H, br),4. 42(1H. d, 1=8. 1 Hz) 
Referential Example 10 

35 Preparation of compound 10-A (Compound 10 
wherein R3:cH

3
) 

THIS SHEET HAS BEEN 
REPLACED · 



., 

,. 

B Replaced 

iii\ i\11 i \\\\\\\ ·. 
-. 45 

1. 34 g (5~· 77 mmole~ )' o''f the comQ_o.tind ·9-A. ob-· 
tained in Referential Exa~ple 9 and 12.5 g ~f ~an~anese· 
dioxide are stirred in 58 ml of be,.nzerie· at·· -55°C for 1. 5 
hours. The suspension is filtered,_. the solvent is· dis-

5 .tilled off under··redu6ed pressur~~ an~ ~he re~idue is 
purified by silica gel flash ch~omatography using hexane .. 
: ethyl acetat·e (5 : 1) as an eluent to obtain .118 mg 
(9.0%) of the desir~d compound 10-A as an oil matter. 

(a]o 22-36. 0° (c=l. 29, CH2Cl2) 
1 O MS 228 (If+) 172 

1 H-NMR (CD2Cl2, o) 1. 43(9H, s), 1. 56(3H, d, J=7. 2 Hz), 4. 9 
....... 5.2(2H, m), 7.26(1H, d, 1=3.3 Hz), 7.67 
(lH, d, J =3. 3 Hz} 

Referential Example 11-A 
15 Preparation of compound 11-A (Compound 11 

wherein R4:H and R5=PhCH2 ) 
220 mg (0.604 mmole) of compound-8-A obtained 

in Refe~ential Example 8 is dissolved iri 9 ml of t-buta­
nol : water (9 : 1), 50 mg of palladium carbon is added, 

20 and the mixture is ~tirred under a hydrogen stream. 
After completion of the reaction, the reaction solution 
is filtered, and the solvent is distilled off under 
reduced pressure to obtain 165 mg (0.604 mmole) of a 
solid matter. This is d-issolved in 3 ml of acetoni trile, 

25 267 mg (0.604 mmole) of the BOP reagent and 192 mg (0~604 
mmole) of a trifluoroacetate salt obtained from known 
compound 10-B (compound 10 whereinR5:CH2Ph) are added, 
and then 195 mg (1.51 mmoles) of diisopropylethylamine is 
added dropwise under ice cooling. The ·mixture is stirred 

30 overnight at room temperature, the solvent is distilled 
off under reduced pressure, the residue is dissolved in 
dichl~romethane, and the solution is washed successively 
with 10% cltric acid, saturated aqueous sodium bicarbo­
nate and saturated s~line and dried. The solvent is 

35 distilled off under reduced pressure, and the resultant 
crude product is purified by silica gel column chromato-
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graphy using dichloromethane-methanol (50 : 1)) as an 
eluent to obtain 262 mg (94.4%) of the desired compound 

11-A as amorphou~ powder. 
[a]o 27-86. 4°· (c=O. 43 ... MeOH) 

~· 

HS 428, 368 
1H-NMR (CDCla. o) 1.47(9H. s), 2.29(2H. d. 1=6.2 Hz), 3.27(3 

H, s),5. 63(1H. m), 7. 1 -7. 3(6H. m), 7. 40(1 
H, d, J =3. 3Hz) 

Referential Example 11-B 
10 Preparatio~ of compound 11-B {Compound 11 

wherein R4:cH3 and R5:cH3> 
Compound 8-B (compound 8 wherein R4:cH3), known 

compound, and compound 10-A obtained in Referential 
Example 10 are treated in all the same manner as in 

15 Referential Example 11-A to obtain the desired compound 
11-B. Yield 62.0%, an oily matter. 

[a]o 26-100° (c=l.3, lleOH) 
MS 365,· 324, 309 
1 H-NlfR (CDCla. o) 1. 26(3H, d, J=6. 7 Hz), 1. 48(9H, s), 1. 63(3 

20 H, d, 1=6. 7 Hz), 3. 43(3H. s), 5. 2-5. 6(1H, 
m), 7.23(1H.d, J=3.3 Hz), 7.69(1H. s, 1= 
3. 3 Hz) 

Referential Example 12-A 
Preparation of compound 13-C (Compound 13 

·25 wherein R6:0CH2Ph) 
870 mg (2.4 mmoles) of compound 13-A (compound 

13 wherein R=OCH
3
), known compound, is dissolved in 5 ml 

of ethanol, and 3 ml of 1N sodium hydroxide is added. 
The mixture is stirred at room temperature for 30 

30 minutes, the solvent is distilled off under red~ced 
pressure, water is ~dded, the mixture is acidified with 
citric a~id,· and the mixture is extracted with ethyl 
acetate. The extract is washed with water and dried over 
anhydrous sodium sulfate, and the solvent is distill.ed 

35 off under reduced pressure to obtain 680 mg (83.3%) of 

crystals of compound 13-B (compound 13 wherein 
1
6:!1::. ~t~:,~ 1 :" 
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70 mg (0.2 mmole) of the crystals are ·dissolved 

in 0.5 ml of dichloromethane, 2.4 mg (0.02 mmole) of 
4-dimethylaminopyridine and 30 mg (2.4 mmoles) of benzyl 
alcohol are added, and 50 mg (2.4 mmoles) of DCC is· added 

5 under ice cooling. The mixture is stirred under ice 
cooling for 1 hour and then overnight at room ~empera­
ture. The deposited crystals are removed by filtration, 
and the filtrate is diluted with ethyl acetate, washed 
with saturated aqueous sodium bicarbonate and saturated 

10 saline, and dried. The solvents are distilled off under 
reduced pressure, and ·the resultant crude product is 

·purified by preparative TLC (developing solvent, hexane : 
ethyl acetate = 2 : 1) to obtain 79.6 mg (91.0%) of 
crystals (compound 13-C) having a melting point of 111.5 

15 to 113.4°. 
[a] 26 0 +8. 38° . (c=O. 37, .HeOH) 

MS 438(.H+), 382 ... 365 
1H-NMR (CDCla... o) 1.38(9H. s), 3.31(2H. br. d. J=5.5 Hz) ... 

5. 1...:...5. 3(2H, m), 5. 4(2H. s), 7. 0--7. 5ClOH, 
20 m), 8.04 (lH, s) 

·Referential Examp.le 12-B 
Preparation of compound 13-D (Compound 13 

wherein R6:NHPh) · 
28.2 mg (0.0809 mmole) of compound 13-B is 

25 dissolved in 0.5 ml of dichloromethane, 35.8 mg (1.0 
equivalent) of the BOP reagent and 9 mg (1.2 equivalents) 
of aniline are added, and 15.7 mg (1.5 equivalents) of 
diiso.propylethylamine is added dropwise under water 
cooling. The reaction solution is stirred overnight at 

30 room temperature and then concentrated under reduced 
pressure. The residue is dissolved !n dichloromethane, 
and the solution is washed successively with 10% aqueous 
citric acid, saturated aqueous sodium bicarbonate and 
saturat~d saline, and dried. The crude product is p~ri-

35 fled by preparative TLC using hexane-ethyl acetate 
(2 : 1) as a developing solvent to obtain 35 mg (100%) of 

THIS SHEET HAS BEEN 
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the desired compound as cryst~ls. 
[a] 26

o -15. 7° (c=O. 305, MeOH) 
MS 423, 368 
1 
H-NMR (CDC13' o) 1. 42.(9H, s), 3. 31(2H, d 1=6. 4), 4. 9-5. 4 

(2H, m),7.0---7.8(11H, m), 8.09(1H, s) 
Referential Examples 12-C and 12-D are carried 

out in the same manner as above to obtain the following 
compounds. 
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Referential Compound .Re 
Example '. 

12-C 13-E -NH-But 

12-D 13-F /\ 
-N 0 

\_J 

Yield · [aln 

100% -21. 0° 
(c=O. 315. 

CHCls) 
(25°) 

96. 4% -28.2° 
(c=O. 355. 

CHCla 
(25°) ., 

• 

MS. 

404 
348 

417 
361 

1H-NMR(CDC1 3, o) 

' 
l. 40(9H, s), 1. 49(9H. s), · ·a. 27 (2H, d. · J =5. 9Hz), 
5.0-5.4(2H. m), 7.0-7.4· 

· (6H, m), .7. 93(1H, s) i 

1. 41(9H, s), 3. 25(2H, d, : 
J=6.4Hz), 3. 76(8H. br.)~ 
5. 0-5. 5(2H, m), 6. 9·.:.7. 31

" 

(6H, m), 7. 8.4(1H, s) 

.i::­
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Referential Example 13-A 

Preparation of compound 15-A (Compound 15 
wherein R4:cH3 and R6:0CH3) 

· 330 mg (0.91 mmole) of compound 13-A, knqwn 

5 compound, is dissolved in 1.4 ml of dichloromethane,. 0.6 
ml or trirluoroacetic acid is added under.fee cooling, 
and the mixture is stirred at room temperature for 1.5 
hours. The solvent is distill~d off under reduced pres­
sure, and ether is added to cause crystallization. The 

10 white crystals are.collected by filtration and dried. 
Yield : 339 mg ·(98.9%). 

314 mg (0.835 mmole) of the crystals are dis­
solved in 4.2 ml of acetonitrile, 369 mg (0.835 mmole) or 
the BOP reagent and 240 mg (0.835 mmole) of compound 14 

15 CR4:cH3), known compound, are added, and 210 mg (2.09 
mmoles) of diisopropylethylamine is added dropwise under 

. ~ . 
ice coolibg. The reaction solution is stirred overnight 
at room temperature, diluted with ethyl acetate, washeq 
successively with 10% aqueous citric acid, saturated 

20 aqueous sodium bicarbonate and saturated saline, and 
dried. The crude product is purified by silica gel 
column chromatography using dichloromethane-methanol 
(50 : 1) as an eluent to obtain 431· mg (97.1S) of the 
desired comppund 15-A as powder. 

25 [a] 29 o -61. 5° (c= 1. 02, leOH) 
MS 499, 440 
1 H-NllR (CDCla... o) 1.12(3H, d, 1=1.0 Hz), 1.47(9H, s), 3.35 

(3H. s), 3. 95(3H. s), 5. 4-5. 7( 1 H. m), 

7.22(6H. m), 8.05(1H. s) 
30 The following compounds were obtained in the 

same manner as in Referential Example 13-A. 
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Referential 
Example 

13-B 

13-C 

13-D 

Compound R, Ra Yield 

15.:.B CH a OCH2Ph 86.8% 

15-C H OCH a 83. 7% 

15-D CH a NiIPh 99. 7% 

[a] D MS 
(MeOH) 

-55. 8° 
(c=l.11) 607 
(25°) 575 

. -67. 2° 
(c=l. 96) 518 
(25°) 490 

-38.5° 
· (c=0.33) 593 

(27°) 560 

1H-NMR(CDC1s. o) 

1. 21(3H, d, J=7." OHz), 
1. 46(9H, s), 3. 34(3H, s), . 
5.40(2H, s), 5.56(1H, m), 
7.1-7.5(11H, m), 8.05(1H. m) 

1. 46(9H, s), 3. 27(3B, s), . 
3. 95(3H, s), 5. 60(1B, m), 
7.0-7.3(6H, m), 8.05(1H. s) \Jl .... 

l.15(3H, d, J=7.0Hz), 
1.48(9H, s), 3.38(3H. s), 
7.1-7.8(11H. m), 8.08(1H. s) 

_it. 
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(Continued) 

Ref et:"ential Compound R4 Re Yield [a] D 
Example (MeOH) 

-62. 3° 
13-E 15-E CHs NH-Bu+ 96.9% (c=0.326) 

(27°) 

r\ -57.5° 
13-F 15-F CHs -N 0 100% (c=0.323) 

~ (26°) 

• 

MS 1H-NMR(CDCls, o) 

1.14(3H, d, J=t OHz), 
572 1.48(18H. s), 2.05(2H, br.), 
540 3.36(3H, s), 7.0-7.4(6H, m), 

7.-92(1H, s) .. 
; 

' 

1.14(3H, d, J=6.8Hz), 
587 1.48(9H, s), 3.36(3H, s), 
554 7.0-7.4(6H, m), .7.82(1H, s) 
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Referential Example 14-A 

Preparation of compound 17-A (Compound 17 
wherein -A2-R7:cH2CH2-Ph) 

30.5 mg (0.106 mmole) of a carboxylic acid 

5 obt~ined from known compound 8-B (compound 8 wherein 
R4:cH3) according ·to Referential Example 11. is dissolved 
in 1 ml of acetonitrile, 51.§.~g (1.1 equivalents) of the· 
BOP reagent and 14.1 mg (1.1 equivalents) of pheriethyl­
amine are adde.d, and 20.6 mg (1.5 equivalents) of diiso-

10 propyle_thylamine is added dropwise under ice cooling. 
The reaction solution is stirred overnight at room tempe­
rature, and concentrated under reduced pressure. The 
residue is dissolved in dichlorometha~e, and the solution 
is washed successively with 10$ aqueous citric acid, 

15 saturated aqu~ous sodium bicarbonate and saturated 
saline, and dried. The crude product is purified by 
preparative TLC using dichloromethane-methanol (10 : 1) 
as a developing solvent· to obtain 38.3 mg (92.5S) of the 
desired compound 17-A as powder. 

20 [a] 26 o -21.6° (c=l.02 ... leOH) 
IS 358, 317 
1H-NIR (CDCla... o) 1. 19(3H, d, 1=1. 0 Hz), 1. 48(9H, s), 3. 37 

(3H, s), 7. 1-7.4(5H,m) 
The .following compou·nds were obtained in all 

25 the same manner as in Referential° Example 14-A. 
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Referential Compound 
Example 

14-B 17-B 

14-C 17-C 

14-D 17-D 

14-E 17-E 

-Aa-R1 Yield · 

. -Ph 80.6% 

-CHaPh 86.6% 

-CH2CH2CH2Ph 87.2% 

CHs 
(S)/ 
-CH2 87. 7% 

'\. 
Ph . . . 

[a] D MS 
(MeOH) 

-59.4° 330 
(c=0.204) 289 
(29°) 

-19. 2° 344 
(c=0.285) 303 
(29°) 

-36. 1° 372 
(c=0.23) 331 
(28°) 

~111. 6° 391 
· (c=O. 865) 358 

(25°) 

1H-NMR(CDC1 8, o) 

1.33(3H. d, J=7.0Hz), 
1.48(9H. s), 3.51(3H, s), 
7. 0-7. 7(5H,. m) 

1.26(3H. d, J=7.0Hz), 
l.47(9H, s), 3.42(3H. s), 
4.43(2B. d, i=5. 7Hz), 
7.30(5H, s) 

1. 22(3H. d, J=7. OHz), 
1.47(9H, s), S.44(3H, s), 
7.1.....,7.4(5H. m) 

1.23(3H, d, J=7.0Hz), 
.1.45(9H, s), 3.40(3H, s), 
7.1.....,7.4(5H, m) 
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(Continued) 

Referential 
Example 

14-F 

14-G 

14-H 

Compound -ArR1 · Yield 

17-F rcH2CH2 -© . 66.8% 

17-G f.Cll,cil, -g 91. 2% 

17-H -0 71. 7% 

(a) D MS 
(MeOH) 

-36.5° 397 
(c=l.145) 3~4 

(26°) 

-27. 2° 440 
(c=0.328) 408 

(29°) 

-73. 2° 337 ' 
(c=0.342) 296 
(29°) 

1 H-NJ4R(CDC1 Sr ~) 

1.23(3H, d, J=6.8Hz), 
1.48(9B, s), 3.44(3H, s) . 

1.20(3H, d, J=7.0Hz), 
1.47(9H, s), 3.37(3H, s), 
7.2-8.2(7H, m)· 

1. 35(3H, d, J=7. OHz), 
1.47(9H, s), 3.51(3H. s), 
6.97(1H, d, J=3. 7Hz), 
7.45(1H, d, J=3. 7Hz) 
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Referential Example 15 
Preparation of compound 18-A (Compound 18 

-A 2- R 1=CH2CH2~ 
wherein l.l..~ ) 

·H 

Compound 18-A was obtained in the same manner 
5 as in Referential Example 14-A from tryptamine and a 

benzyloxycarbonylated carboxylic acid obtained from 
compound 8 as a starting material through the steps of 
debenzylation (see Referential Example 11), de-tert­
butoxycarbonylation and benzyloxycarbonylation as shown 

10 in Flow sheet 6. 
[a] 28 o -6. 4° (c=l. 41 ... leOH) 

llS 593, 560 
1H-NMR (C~Cla... o) 1. 0-1. 3(3H. m), 3. 28(3H, s), 6. 9-8. 0(6H. m) 

Example 1 

15 Preparation of compound 12-A (-Compound 12 

CH3\ CH3\ 
wherein R1, R2: 1cH, R3: 1cH-CH2 , R4:cH3 and 

ca
3 

CH
3 

1 ml of concentrated hydrochloric acid is added 
with ice cool~ng to i08 mg (0.222 mmole) of compound 6-G 

20 obt~ined in Referential Example 6-G, and the mixture is 
stirred for 1 hour. The mixture is evaporated to dryness 
under reduced p.ressure, the residue is dissolved in 2 ml 
of dimethylformamide, and 0.15 ml of triethylamine is 
added under ice cooling. Although triethylamine hydro-

25 chloride is deposited, the mixture is evaporated to 
dryness under reduced.pressure and dried. On the other 
hand, 105 mg (0.222 mmole) of known compound 11-C (com­
pound 11 wherein R4:cH3 and Rs=PhCH2 ) is dissolved· in 0.4 
ml of ethyl acetate, and 3.3 ml of 2N hydrogen chloride/-

30 ethyl acetate is added under ice cooling. The mixtute is 
stirred at room temperature for 1 hour, the solv~e~n~t~1~·s~·~---:--:-=:::7! 
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distili°ed off under reduced pressure, and the residue is 
dried. The resultant hygI'oscopic crystals are ·-dls-soived. 
in 1.6 ml of dimethylformamide and is added to the above 
tripeptide carboxylic acid, and 40 mg (0.222 ~mole) of 
90% DEPC and 62 µl (0.444 mmole) of triethylamine are 
added under ice cooling. The mfxture is stirred for 1 
hour under ice cooling and then overnight at roo~. tempe­
rature. The solvent is distilled off under reduced 
press?re, the residue is dissolved in dichloromethane, 

10 and the solution is washed with saturated aqueous sodium 
bicarbonate and saturated saline and dried. The solvent 
is distilled off, the residue is purified by silica gel 
flash chromatography using dichloromethane-methanol 
(20 : 1) as an eluent, and the fractions containing the 

15 desired compound is further purified by Sephadex LH-20 
chromatography using hexane : dichloromethane : methanol 
(2 : 7.5 : 2.5) as an eluent to obtain 137 ~g (78.4%) of 
the desired compound 12-A as amorphous powder. 
(a] D 

21-89. 0° ( c= 0. 60... .MeOH) 

20 MS 741 .... 693 

25 

1H-NllR (CDCla. o) 2. 32(6H, s), .2. 96(3H, s) ... 3. 32(3H. s), 

3.40(3H.s), 5.56(1H. m), 6.8--7.3(9H. m), 
7. 73(1H. d, J=3.3 Hz) 

Examples 2-14 
The following compounds-were obtained by 

carrying out Examples 2-14 in all the same manner as in 
Example 1. 
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Example 

.2 

3 

4 

Compound R1 

CHa, 
12-B CH-

CH a/ 

12-C CHs, 
CH-

CHs/ 

CHa, 12-D CH-CH a_..... 

Ra Ra R, 

H C2Hs ...... 
CH- CHs · CHa,...... 

CHs, C2Ha, 
CH- CH- CH a CHa,...... . CHa,...... 

CHs' CH a"-
CH- . . CH- CH a CHa.,...... · CHs,........ 

Rs [a] ·. 
D MS 

(MeOH) 

-61. 6° 742(M+) 
PhCH2- (25°) 699 

c=l. 30" 667 

-84. 9° 
CH a (26°) 665 

c=l. 02 

-79.4° 770(M+) 
PhCHr (23°) 727 

c=0.33 679 

1 H-NMR (CD2Cl2, o) 

2.29(6H, s), 2.82 
(3H, s), 3.31(3H, s), 
3. 33(3H, s), 5. 52(1H, m), 
6.9 ....... 7.4(9H, m), 7. 73 
(lH, d, J=3.3 Hz) 

1.24(3H, d, J=7.0 Hz), 
l.60(3H, d, J=7.0 Hz), 
2. 23(6H, s), .2. 99(3H, s), 
3. 30(3H,· ·s),· 3. 39(3H, s), 
6. 75(1H, d, J=9.2 Hz), 
7. 12(1H, d, i=8. 1 Hz), 
7.25(1H, d, J=3.3 Hz), 
7.66(1H, d, J=3.3 Hz), 

2.48(6H, s), 3.02 
(3H, s), 3.32(6H, s), 
7. 0--7. 4(9H, s), 
7. 71(1H, d,. 1=3. 3 Hz) 
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Examples 2 to 14 (continued) 

Example Compaund Ri Ra 

CHs, CH a, 5 12-E CH- CH-CH a,..... CHa""' 

C2Hs, CH a, 
6 '12-F CH- CH-

CH{' CH a,.,. 

.. 

7 12-G C2Hs'-. C2Hs, 
· CH-

CH3""' CH a CH-

Rs 

C2Hs ...... 
· CH-
CH("" 

CHr, 
· CH-CH2-
. CHs""' 

C2Hs, 
.. CH-

CH{ ... 

R4 Rs [a] MS D 
(MeOH) 

-76.1° 770(ll+) 
H PhCHr (28°) 727 -......:. 

c=0.47 679 

-87. 5° 798(M+) 
CH a PhCH2- (24°) 755 

c=0.33 741 

-80. 6° 812(M+) 
CH a PhCHr (24°) 755 

c=0.37 721 

1 H-NMR (CD 2Cl 2, o ) 

2.27(6H, s), 3.02(3H, s), 
3.25(3H, s), 3.29(3H, s), 
5.62(1H, m), 6.88 
(lH, d, J=9.0 Hz), 
7. 1,..,,7. 3(6H; m), 7. 59 
(lH, d, J=7.9 Hz), 
7. 73(1H, d, J=3. 3 Hz), 

2.21(6H, s), 2. 96(3H. s), 
3.32(3H, s), 3. 38(3H, s), 
5.52(1H, m),.6.85 
(lH,- d, J =8. 8 Hz), 
7.0""7.3(7H, m), 
7. 72(1H, d, J=3.3 Hz), 

2.21(6H, s), 3.01(3H, s), 
3.31(6H, s), 5.51(1H, m), 
6. 79(1H, d, J=9.2 Hz), 
7.1""7.5(7H, m), 7. 71 
(lH, d, J =3. 3 Hz), 
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Examples 2 to 14 (continued) 

Example Compound R1 . R2 
.. 

CH a 

" 
CH a 

" . 8 12-H CH- CH-
/ / 

CH a CH a 

CH a C2Ha 

" .'. 
9 12-I CH- CH-

/ / 
CH a CH a 

CH .. CH a a'. 

' 10 12-J CH- CH-
/ / 

CH a CH a 

CH a CH a 

" 
,. 

11 12-K CH- CH-./ / 
-i CH a CH a ::c 
Vl 

~ Cll 
[11 .::C m 
~~ 
~ ::c m> 
0 Cll 

°' m . rn z 

.. 

Rs R4 R& fa] D 
MeOH) 

CH a 
-90.2° . " . CH-CHr H PhCH2- (c=0.34)· 

/ (27°) CHs 

C2Ha . 
-70.4° ' · CH- CH a PhCHr (c=0.26) 

/ (27°) CH a 

-82.9° CHaCH2CHr CH a PhCH2- (c=0.21) 
(26°) 

CH a · CHs PhCH2-
-79. 1° · 

(c=0.665) 
(25°) 

' 

llS 

770 
727 

798 
755 

770 
727 

~ ~: ... 

742 
699 

' : 

1H-NMR(CDCls·. o) 

2.97(3H,s), 3.24 
(3H,s), 3.36(3H.s), 
5.63(1H.m),7.l-7.3 
(7H,m), 7. 73(1H,d, 
J=3.3Hz) 

3.02(3H,s), 3.33 
(6H.s), 5.56(1H,m), 
7. 1-7.3(7H.m),7. 73 
(lH, d, J =3. lHz) 

2. 97(3H •. s), 3. 33 
(6H.s), 5.56(1H.m), 
7. 1 ....... 7.~(7B,m5,1. 73 
(lH. d, J-3. !Hz · 

3.28rl 3.33 6H.s, 
5. 56 lH. m , 7. 1 
-7.3 7H.m, 
7. 73 :!H, d, J= 
R ::\Hz 

' 

0\ 
0 
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Examples 2 to 14 (Continued) 

Example Compound R1 

12 12-L H 

CH a 

' 13 12-)1 CH-
/ 

CH a 

14 12-N CH a 

R1 Ra 

CHs · 

' CH-
C2Hs 

' CH-
/ /' 

CH a CH a 

C2Hs 
. ' PhCHr CH-

/ 
CH a .. 

CH a C2H& 

' ' CH- · · CH-
/ / 

CH a CH a 

. . 

R, Rs fa]' D MS 
MeOH) 

-79.3° 742 CH a PhCH2- (c=0.545) 7.10 
(24° 

-67. 8° 832 CH a PhCHr (c=0.~05) 789 
(25 ) 

-80.6° 756 CH a PhCHr (c=0.17) 665 
(26°) 

1H-NMR(CDC1 3, o) 

2.65(6H,s), 3.01 
(3H,s), 3.33(6H.s), 
5.55(1H.m), 7. 1-
7.3(7H,m), 7.73(11 d, J =3. lHz) . . . 

' 

2.90(38,s)a 3.33 (3H,s), 3. 4(38,s), 
5.56(1H.m), 7. 1-
7. 3(7H. m), 7. 72(1H. 
d,J=3.3Hz) 

2.44(611,s), 3.02 
(3H,s), 3.33(6H,s), ·s. 40(1H. m), 7.1-
7.3(7H.m), 7. 73(1H. 
d,J=3.lllz) 
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Example 15 

Preparation of compound 16-A (Compound 16 

. ca3\ CH3\ C2H5 \ 
wherein R1: 1 CH-, R2= 1CH-,. R3: 1CH-, R4=CH3 and 

ca3 CH3 CH:3. 
R6:0CH

3
) 

5 0.5 ml of concentrated hydr6chloric acid is 
added to 93 mg (0.192 mmole) of compound 6-H under ice 
cooling, and the mixture is stirred for 1 hour. The 
mixture is evaporated to dryness under reduced pressure, 
the residue is dissolved in 2 ml of dimethylformamide, 

10 and 0.15 ·ml of triethylamine is added under ice cooling. 
Although triethylamine hydrochloride is deposited, the 
mixture is evaporated to dryness under reduced pressure 
and dried. 

On the other hand, 102 mg (0.192 mmole) of 
15 compound 15-A obtained in Referential Example 13-A is 

. dissolved in 0.4 ml of ethyl acetate, and 3.3 ml of 2N 
hydrogen chloride/ethyl acetate is added under ice.cool­
ing. The mixture is stirred at room temperature for 1 
hour, the solvent is distilled off under· reduced pres-

20 sure, and the residue is dried. The resultant hygrosco­
pic crystals are dissolved in o.8 ml of dimethylforma­
mide, the solution is ad~ed to the above tripeptide 
carboxylic acid, and 35 mg (0.192 mmole) of 90% DEPC and 
54 µl (0.384 mmole) of triethylamine are added under ice 

25 cooling. The mixture is stirred under ice cooling for 1 
hour and then overnight at room temperature. 

The solvent is distilled off under reduced 
pressure, the residue is dissolved in dichloromethane, 
and the solution is washed with saturated aqueous sodium 

30 bicarbonate and saturated saline and dried. The solvent 
is distilled off, the.residue i~ purified by silica gel 
flash chromatography using dichloromethane : methanol 
(30 : .1) as an eluent, and the fraction containing the. 
desired product are further purified by Sephadex LH-20 

THIS SHEET HAS BEEN 
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.·· chromatog.raphy using hexane : dichloromethane : methanol 

(2 : 7.5 : 2~5) as an eluent to obtai~_~OO mg (62.0%) of 

the desired compound 16-A as amorphous powder. 
[a] 27 o · -64. 7° (c= 0. 66, .MeOH) 

5 MS 799, 751 
1 H-N.MR (CDCla... o) 2. 33(6H, s), 3. "02(3H, s), 3. 32(6H, s), 

3.95(3H. s), 5.53(1H. m), 6.8;....,7.5(7H, m), 
8. 05(1H, s) 

Examples 16-22 

10 The following compounds were pbtained by carry-

ing out Examples 16 to 22 according to Example 15. 
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Example Compound R1 R2 Ra . 

CH a CH a C2Ha 

' ' 
,. 

16 16-B CH- CH- . CH-
/ / /· CH a CB a CH a 

CDs CH a C2Ha · 

' . ' ' ·. 17 16-C · CH- CH- CH-/ / / CH a CB a CH a 
.. 

CH a CH a CH a 

' ' ' 18 16-D CH- CH- CH-CHr / /. CHa/ . . CH a CH a 

CH a CH a CH a ., ' ' ... 19 16-E CH- CH- CH-CH2-5 / / / CH a CH a CH a ~3 [I, [l 
::g µ1 > -1 
n ::r: 
l.l ;J> v (;/) : 

w 
rn m. 

. -z. 

R, Re ~a] D MS 
MeOH) 

-61. 6°· 886 CH a OCH2Ph · (c=0.83) 875 
(25°) 843 

-73. 3° 828 H OCH a (c=0.30) 785 
(26°) 

-71. 0° 842 CH a OCH a (c=0.465) 799 
(26°) 

-76. 8° 828 H OCH a (c=0.50) 785 
(27°) 

1H-NMR(CDC1s. o) 

' 

2.51(6H,br.)~ 3.02 (SH,s), 3.32(6H,s), 
5.39(~H,s), 5.52 
~lH.m, 7.0-7.5 . 12B, m), 8. 04(1H, s) . 
3.02(3H.s), 3.26 (6H,s), 3.95(3H.s), 7.2-7.3(6H,m),8.05 (lH, s) 

2.32(6H,s), 2.97 3H,s), 3.32(3H,s), 
3:40(3H,s), 3.95 
3H,s), 7.2-7.3 
(6H,m), 8.05(1B.s) 

2.98(3B,s), 324 
(3H, s), 3. 34(3H, 
s), 3.95(3H,s), 
5.60(1H,m), 7. 1~ 
1;3(~~,m), 8.05 H.s 
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(Continued) 

Example Compound 

20 16-F 
.. 

21 16-G 

22 . 16-H 

R1 

CH a 

' CH-
/ 

CH a 

CH a 

' CH-

CH a 
/ 

CH a 

' CH-
/ 

CHs 

R2 Ra 

CH a C2Ha 
'-· ' CH- CH-
/ / CH a CH a 

CH a · C·2Ha 
'cu- · ' ·CH-
/ / CH a CH a 

CH a C2H5 

' ' CH- CH-
/ / CH a CHs 

R, Re f~6H) lf S 

-42. 9° 903 CH a -NHPh (c=0.385) 860 
(27°) 

-60. 7° 883 CHs "."NHBu' (c=0029) 868 
(28) 

-ro -64.4° 897 . CHs (c=O. 341) 854 \--1 

1H-NMR(CDC1s. o) 

3.00(3H,s), 3.33 (3H,s), 3.34(3H,s), 
5.55(18,m), 5.55 pn. m)'\ 7. 1-7. 8 
s~lH,m), 8.07(1H. 

1~48(9H)s), 2.51 
(6H, br. ( 3. 03(3H, 
s), 3.33 6H,s), 
~49(1Il. m), 7. 1-
1.3(~~,m), 7.90 1H s 

: 2. 44(6H, hr.)( 3. 03 (3H,s), 3.33 6H,s), 
5.56(1H,m), 7. 1-
7. 3(6H. m), 7. 82 (lH, s) 
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Example 23· 

. CH3 \ 
wherein R1= 1ca-, 

CH
3 . t R6:0Bu ) 

- 66 -

and 

1. 120 mg (0.142.mmole) of compound 16~A is dis-
solved in 5 ml of dimethylformamide 1 and 0.16 ml of 1N 
sodium hydroxide is added under ice cooling.. The mixture 
is stirred under ice cooling for 30 minutes and then .at 
room temperature for 90 minutes. 0.16 ml of 1N hydro-

10 chloric acid is added under ice cooling, the solvent i·s 
distilled off under reduced pressure, the residue is 
dissolved in dichloromethane, and the deposited sodium 
chloride is removed by filtration. The filtraie is 
purified by Sephadex LH-20 chromatography using hexane 

15 dichloromethane : methanol (2 : 7.5 : 2.5) as an eluen"t. 
The desired product ~s dissolved again in water, and the 
solution is lyophilized to obtain 114 mg (96.5%) of 
compound 16 carboxylic acid CR6:0H) as powder. 
2. 30 mg (0.024 mmole) of the above carboxylic 

20 acid is dissolved in 0.5 ml of dichloromethane, 10 µl of 
concentrated sulfuric acid and 1 ml of isobutene are 
added unde~ cooling in dry ice-acetone bath, and the 
mixture is stirred for 2 ·days in a sealed tube. 5 ml of 
saturated aqueous sodium bicarbonate is added to the 

25 reaction solution, the mixture is extracted with di­
chloromethane, and the extract is washed with water and 
dried. The solvent is distilled off under reduced pres­
sure, and the residue is purified by Sephadex LH-20 
chromatography using hexane : dichloromethane ·: methanol 

30 (2 : 7.5 : 2.5) as an eluent to obtain 13 mg (62.5%) of 
the desired produqt compound 16-I ~s amorphous powder. 

(a] 25 o. -60.6° (c=0~35, JleOH) 
KS 841, 840, 793 
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1H-NMR (CD 2Cla... o) 1. 58(9H, s), 2. 57(6H. hr.), 3. 02(3H. s), 

. 3. 31(6H~. s),. 5. 46(iH. m),. 7. 0"'7. 4(7H, 
m), 7. 93(1H, s) 

Example 24 
5 Preparation of compound 16-J (Compound 16 

CH3\ ca3·\ C2H5\ . 
wherein R1: 1cH-, R2: ;CH-, R3= 1cH-, R4:cH3 and 

CH
3 

CH
3 

CH
3 

Rs=-N~ l 

21.5 mg (0.026 mmole) of compound 16 carboxylic 
acid CR6:0H) is dissolved in 0.5 ml of acetonitrile, 11.5 

10 mg (1 equivalent) of the BOP reagent and 2.6 mg (1 equiva­
lent) of 2-aminothiazole and added, and 5 mg (1.5 equiva­
lents) of diisopropylethylamine is added dropwise under 
ice cooling. The mixture is stirred overn~ght at room 
temperature, and the reaction solution is concentrated 

15 under reduced pressure. The concentrate is dissolved in 
dichloromethane, and the solution is washed successive!~ 
with 10% aqueous citric acid, saturated aqueous sodium 
bicarbonate and saturated saline and dried. The crude 
product is subjected to preparative· TLC using dichloro-

20 methane-methanol (10 : 1) as a developing solvent, and 
are further purified by Sephadex LH-20 chromatography 
using hexane : dichloromethane : methanol (2 : 7.5 : 2.5) 
as an eluent to obtain 13.7 mg (57.7S) of the.desired 
compound 16-J as amorphous powder. 

25 [a] 28 o -48.8° (c=0.25, leOH) 

MS 910, 867 
1H-NJIR(CDC1" o) 3.01(3H, s), 3.33(3H, s), 3.37(3H, s), 

5. 52(1H, m), 7. 05(1H, d, J=3. 5Hz), 7. 2-7. 3 
(6H. m), 7.50(1H, d, J=3.3Hz), 8.16(1H,s) 
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Example 25 

21 mg (0.025 mmole)of.compound 16-A is dis­
solved in 3 ml of ammonia-saturated methanol, and the 
solution is allowed to stand at room temperature for 1 
hour. The solvent is distilled off under reduced pres-
sure, and the residue is purified by Sephadex LH-20 using 

10 hexane : dichloromethane : methanol (2 : 7.5 : 2.5) as an 
eluent to obtain 20 mg (96.0%) of the desired compound 
16-K as amorphous powder. 
[a] 25 o -65. 8° (c= 0. 41... HeOH) 
HS 784, 736 

15 1H-NMR (CDCla.... o) 2.48(6H, ~) ... 3.06(3H, s), 3.33(6H. s), 
5.50(1H, m), 7.0_,7.6(7H, m), 8.04(1H, s) 

Examples 26 and 27 · 
Compounds shown in the following table were 

obtained in the same manner as in Example 25 except that 
20 70% aqueous ethylamine solution or 5% aqueous dimethyl­

amine solution was used in place· of ammonia-saturated 
methanol. 
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Example 

26 

27 

Compound 

16-L 

16-M 

-~ ...__Ill 

~ n 
~ 
::t 
~ 
ll:! 
(I) 

g 
);ti ----'[ 
~ a 

R1 R2 

CH a CH a 

'· " CB- CH-
/ / 

CH a CB a 

CH a CH a 

" " CH- CH-
/ / 

CH a CH a 

I . 

Ra R4 Re 

C2H& 

" CH- CHs -NHC2H6 
/ 

CH a 

C2Ba . CH a 

" / 
CH- CH a -N 

/ " CH a CH a 

[a] D MS 
(lleOH) 

-63. 5° 812 
(c=0.32) 764 

(25°) 

-67.1° 885 
(c=0.255) 812 

(28°) 

1 H-NYR(CDCla. o) 

2. 48(6B. s), 3. 0.2 
(3H,s), 3.32(6H.s), 
5.46(1H,m), 7.0-
7.5(7H,m), 7.92 
(lH, s) 

1.67(6H,s)~ 3. 16 , 
(3H, s), 3. 33(3H, 
s), 7. 1-7.3(6H,m), 
7. 26(1H, s) 

O'I 
\0 
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Example 28 

Pre·pa.ra.tiori-·or·compound 19·-A CCompound-19·····_-.,-· 

cH 3\ CH3\ c 2a 5\ 
wherein R1= 1cH-, R2= ~ 1cH-, R3= 1ca-, 

CH
3 

CH
3 

CH
3 

-A2-R7:CH2CH
2

Ph) 

5 27.7 mg (0.057 mmole) of compound 6-H ls dis-
solved in 0.3 ml of dichloromethane, ~nd Q.3.ml of tri­
fluoroacetic acid is added under ice co9ling. The mix­
ture is stirred at room temperature for 1 hour, the 
solvent is distilled off under reduced pressure, and the 

10 residue is sufficiently dried under reduced pressure. On 
the other hand, 22.3 mg (0.057 mmole) of compound·7-A is 
dissolved in 2N hydrogeri chloride/ethyl acetate under ice 
cooling, and the •ixture is stirred at .room temperature 
for 1 hour. The solvent is distilled off under reduced 

15 pressure, the residue is dried and dissolved in q.5 ml of 
dimethylformamide, the solution is added to the above 

. . 
tripeptide carboxylic acid, and 9.8 mg (1.0 equivalent) 
of 95% DEPC and 16 µ1 (2 equivalents) of triethylamine 
are added under ice cooling. · The mixture is stirred 

20· under ice cooling for 1 hour and then overnight at room 
temperatu~e. 

The solvent is distilled off under reduced 
pressure, and the residue is dissolved iri dichlorometh­
ane, washed succissively with saturated aqueous sodium 

25 bicarbonate and saturated sal~ne, and then dried. The 
solvent is distilled off, the residue is subjected to 
preparative TLC using dichlorometane-methanol (10 : 1) as 
a developing solvent, and the fractions of the desired 
product are further purified by Sephadex LH-20 chromato-

30 graphy using hexane : dichlorometha.'ne : methanol (2 : 
7.5 : 2.5) as an eluent to obtain 35.8 mg (89.5%) of the 
desired compound 19-A as amorphous powder. 
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[a] 25

D -38.0° (c=0.566. MeOH) 

HS 701... 658 
1 H-NJ.IR (CD 2Cl2' o) 1. 16(3H, d, J=7. OHz) ... 2. 23(6H. s) ... 3. 00 

(3H, s) ... 3.30(3H. s), 3.34(3H, s) 
5 The ~ollowing compounds were obtained in the 

same manner as.in Example 28. 
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Example Compound R1 R2 Rs 
. . 

CH a CH a C2H11 

' ' ·' 29 .19-B CH- CH- CH-
/ / / 

CH a CH a CH a 

CH a CH a C2H11 

' ' ' 30 ·19-c CH- CH- · CH-
/ / / 

CH a CH a CH a 

. . 

CH a CH a C2H11 

' ' ' 31 19-D CH- CH- CH-
/ /· / 

CH a CH a · CHs 
-

:i:: 
.u; 

... en 
"" :i:: ~m 
t""' ~ 
fi :i:: ' 
11·1 > 
.'O tn 

::;:i 
. m m z 

....____ ________ 

l, 

-A2R1 [a] D MS 
(MeOH) . 

-52.6° 673 
-Ph . (c=O. 352) 630 

(28°) 

-35. 8° 688 
-CH2Ph (c=0.330) 644 

(28°) 

.-47. l° 716 
-CH2CH2CH2Ph (c=O. 312) 672 

(27°) 

.. 

1H-NMR(CDCls, o) 

l.36(3H.d,J=7.0Hz), 
3.02(38,s), 3.34 
(3H,s), 3.47(3H.s), 
7.0-7. 7(68,m) 

1.28(3H,d,J=7.0Hz), 
2.33(6H,br.), 3.01 
(3H,s), 3.30(3H,s), 
3.39(3H.s), 7.2-
7. 4(5H, .m) . 

1.28(3H,d,J=7.0Hz), 
2.36(6H,s), 3.00 
(~H.s), 3.33(3H,s), 
3.41(3H,s)~ 7. 1-
7. 3(5H, m) 

' 

-.) 
I\) 

~ - ... 
-{I> 
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-() -() .-+ -= -I» {I> 
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-a 
w 

-"O --~~ 
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(Continued) 

Example Compound R1 R2 

CH a CH a 

' 
,. 

32 19-E CH- CH-
/ / 

CH a CHs 

CH . CHs a, 

' 33 19-F CH- CH-
/ / 

CH a CHs 

CH a CHa · 

' ' 34 19-G CH- CH-
/ / 

CH a CH a 

CHs · CH 

' a, 
35 19-H CH- CH-

./ / 
CH a CH a ____:. 

~ 
::i:: -ti) 
VJ 

µ~ 
~-trl 

r~ > () ::i:: 
t'.1 ·> 
0 tr.I 

::;:i 
m m 

_, z 

Ra -A2R1 fa] D MeOH) 

C2Hs (s)/CHa 

' -94.8° CH- -CH (c=0.335) 
/ ' (28°) CH a Ph 

C2Hs 

' .. -CH2CH2-© 
-48. 3° CH- (c=0.265) 

/ (28°) CH a 

C2Ils 
. ' -OI,CH,-s -34.1° ; CH- (c=0.347) 

/ (29°) CH a 

C2His 

' -\) -61. 9° . CH- (co:0.§15) 
/ (29 ) CH a 

. . 

. 

MS 

658 

644 

708 

680 
637 

.. 

1 H-NHR(CDCls, o) 

1.49~3H,d,J=7.0Hz), 
2.44 6H,br.)( 3.02 (3H,s), 3.33 3H,s), 
3.38(3H,s), 7.2-
7. 4(5H, m) .. 

2.48(68, hr.)~ 3.02 
(3H,s), 3)33 3H,s), 
3. 41(3H, s . 

3.00(311,s), 3.29 
(311, s), 3. 34(311, s), 
7. 2-8.3(7H.m) 

1. 40~3H, d) J=7. OHz), 
2)51 6H,s, 3.15(3H, 
s, 3.37(3H,s), 3.42 
(3H,sl, 6.93~1B.d.J: 3.5Hz, 7.48 lH,d,J-

·3. 7Hz · 

; 

' ' 
.. 

~ 
w 

-~ _i;n 

-Cl.l 
!!!!!!! ~ !!!!!!!!! CD - ... 
iiiiiiiii:::t: -!» -i;n 

=to 
-9 
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Example Compound R1 R1 Ra 

CH a CH a 

' ' 36 19-I H CH- CHCH2.;.. 
/ / 

CH a CH a 

CH a CH a CHa. 

' ' ' 37 19-J CH- CH- CHCHr 
/ / / 

CH a CH a CH a 

CH a C2Hs 

' ' 38 19-K CH- PhCHr CH-
/ / - CH a CH a --l 

::c 
Vi 
ti) 

7-' ::i:: rg [1i 
_.. trl > i-3 . o::r:: 
trl > c vi 

o:; 
m 
rn 

I z 

-A2R1 [a) D MS · 
(MeOH) 

-54. 7° 659 
-CH2CH2Ph (c=0.625) 644 

' (29°) 627 

-53.3° . 701 
-CH2CH2Ph (c=0.368) 658 

(28°) 

-18. 7° 749 
~CH2CH2Ph (c=0.307) 706 

(30°) 

1H-NMR(CDCla, o) 

l.21(3H,d,J=7.0Hz), 
2.42(6B,s), 2.98 
(3H,s), 3.35(6H,s), 
7. 1-7.4(5B,m) 

l.21(3H,d,J=7.3Hz), 
2.44(6H.s), 2.98 
(3H,s), 3:35(6H,s), 
3.38(38,s), 7. 1-7.3 
(5H,m) 

2.92(3H,s), 3.31 
(3H,s), 3.36(3H,s), 
7.1-7. 4(10H, m) 

~ 
~ 

, .. 

_;:; 
,,,......._en 

~ 
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~ 
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g 
!:ti ----(]) 
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wherein 

5 The desired compound 19-L is obtained by react-

ing a product obtained by removing o~ Z of compound 18-A 

according to Referential Example 5-A with compound 6-H 

according to Example 28. 

(a] 21
D -25. 9° (c=O. 255, JfeOH) 

1 O IS 7 40, 697 
1 H-NMR (CDCla... o) 2. 64(6H, br. ), 3. 03(3H. s), 3. 30(6H, s), 

7. 0-7. 7(5H, m), 8. 4(1H. m) 
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Claims 

1. A tetrapeptide derivative represented by the follow- . 

ing formula or a salt thereof 

wherein 

(a) 

R5=PhCH2 -

CHs'-.. · 
CH­CH{' ..... 
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{d} R1 = 

R4 = 

{e) 

(f) 
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C2Hs CHs 

" " Rz, Rl = CH-CH-
/ / 

CHs CHs 

CH3- and R5 = PhCHz-; 

CHs 

" CH-
/ 

CHs 

CH3 
- " CH-

CH a 
/ 

= PhCHz-; 

R = PhCHz-, I 2 

C2Hs 

" CH-
/ 

CHs 
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C2Hs 

" CH-
/ 

CHs 

CH 3" CH-
/ 

CH3 
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2. An anti tumor agent containing a tetrapeptide deriva­

tive or a salt thereof according to claim 1 as an.effec­

tive ingredient. 

iliiiinf 
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