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ABSTRACT

Caprazol which is the compound represented by the following formula {(1V)

OH
:  2C00H
Me'--N);’“ 3%N-~Me
i e

wherein Me is methyl group, and a 5”-N-alkoxycarbonyl or 5”-N-aralkyloxycarbony!
derivative thereof, and caprazol amide derivatives, caprazole amide-ester derivatives, and
caprazol ester derivatives, are provided. The novel caprazol and derivatives exhibit

excellent antibacterial activities against a variety of bacteria, including acid-fast bacteria.
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DESCRIPTION
CAPRAZENE COMPOUNDS AND DERIVATIVES THEREOF

Technical Field

This invention relates to a novel compounci, caprazene,
which i3 prepared by acid hydrolysis of antibiotlcs,
capfazamycin;s A, B, C, b, E, F and/or G in an aqueous solution
of an acld, and also this invention relates to a novel compound,
céprazol, which is prepare‘d by hy‘drolysis of caprazamycins in an
aqueous solution of an inoxganic base, Caprézene and caprazol are
.Cmounds represented by the sterec—gtructural foxmulae (1) and
(IV) shown hereinafter, respectively, and they have no'
antibact.erial activity, but are useful as intermediate compounds
usable for the syntheses of a variety of antibécterial amide
derivatives or ester derivatives therefrom. They are also useful
as enzyme inhibitors having an inhibitory activity-against enzyme
Mra¥ which takes part in the biosynthesls of the cell walls of
bacteria.

‘This invention also includes a process for the preparation

of caprazene and a process for the preparation of caprazel, both
0f which comprise a hydrolysis of caprazamycins. This invention
further relates to a variety of novel caprazene amide derxivatives

Qr caprazene ester derivatives and a variety of novel caprazol
amide ‘deriiratives Or caprazol e¢ster derivat iv.ees, all of which have:
antibacterial aétivities against various bacteria. These |
antiﬁactarial'caprazene derivatives and caprazol derivatives

according to this invention are expected to be useful for the
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therapeutic treatment of tuberculosis and treatment of bacterial

infections by atypical acid-fast bacteria, that is Mycobacterium

Avium Complex (MAC) infection and other bacterial infections.

Further, this irnvention includes a variety of novel
1midazolidinone derivatives (Code name: CP-IM) having the formula
(VITII) hereinafter given which may be synthesized from caprazol
through several reaction steps and which have an antibacterial
activity.

Furthermore, this 1nvention relates to a pharmaceutical
composition comprising as the active ingredient a caprazene
derivative or a caprazol derivative or an imidazolidinone
derivative as mentioned above.

Moreover, this invention i1ncludes novel uridine derivative
of the formula (IX) hereinafter given which is prepared by
treating caprazol with methylamine to effect the ring-opening of

the diazepine ring of caprazol and which is usable as an

intermediate material for the synthesis of the said

imidazolidinone derivative CP-IM.

Background Art

In the chemoctherapy of bacterial infections, particularly

the chemotherapy of infections by acid-fast bacteria, there have
already been used, as antibacterial agent, antibiotics such as
rifampicin, kanamycin, streptomycin, viomycin, capreomycin,
cycloserine, and the like.

A serious problem for the chemotherapy of the bacterial

infections 1s in that bacteria causative of the bacterial
infections become drug-resistant. In particular, the appearance

of acid-fast bacteria which are resistant to rifampicin,
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kanamycin, streptomycin, viomycih, capreomycin, cycloserine and
the like has brought about a social problem in respect of the

chemotherapy of the acid-fast bacterial infections. Thus, there

1s now a keen request for providing a novel chemotherapeutic agent
which is effective against bacterial infections as induced by the
acid-fast bacteria resistant to the antibacterial drugs. Strongly
requested also 1is a novel chemotherapeutic drug that is effective
against the bacterial infections which are induced by atypical
acld-fast bacteria and for which no chemotherapeutic treatment
nas been established yet.

In order to meet these requisites, therefore, there exists
a strong demand to find out or to create novel compounds which
have novel chemical structures and can exhibit excellent
properties such as high antibacterial activities in a different
way from those ¢f the known antibiotics as hitherto utilized. We,

J—

the 1nventors of this invention, have carried out wvarious

investigations with the intention of providing novel antibiotics

having excellent antibacterial activities which can meet the

above-mentioned requisites.
Thus, there have already been proposed antibiotics,

caprazamycins A, B, C, E and F which have been produced from

Streptomyces sp. MK/30-62F2 strain (deposited under the

depository number of FERM BP-7218 under the Budapest Treaty) and
which exhibit high antibacterial activities against acid-fast

bacteria [see Pamphlet of PCT International Publication Number

WO 01/12643A1 and European patent application first publn. EP

1211259A1}.

Caprazamycins A, B, C, E and F are compounds represented by
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the following general formula (A)

OCH,

OCH,
H5CO O CH; O

B T S U

O
O
O

R
Pl e
N—CH
HO N 07N

H,C O
O
OH OH
HO o HO
H,N °

wherein R is tridecyl group for caprazamycin A, 11-methyl-dodecyl

group for caprazamycin B, dodecyl group for caprazamycin C,

undecyl group for caprazamycin E, and 9-methyl-decyl group for

caprazamycin F.
Further, there have also been provided caprazamycins D, G,
D1 and G1 which are produced from Streptomyces sp. MK730-62F2
strain (FERM BP-7218) (refer to the specification of PCT
application No. PCT/JP02/13386 filed on December 20, 2002).
Caprazamycin D and caprazamycin G are the compounds

represented by the following general formula (B)
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S
OCH;4
OCH,
170 AANAAG

R
Y ey )
N—CH
HO N > 07 'N” ()
H,C O
O
OH OH
HO o HO
H,N ©

wherein R 1s.10-methyl-undecyl group -~ (CHz)9CH(CH3), for
caprazamycin D and is 9-methyl-undecyl group - (CH,)gCH (CHs) CH>CH;
for caprazamycin G.

Caprazamycin D1 and caprazamycin Gl are the compounds

represented by the following general formula (C)

O CH; O

HO WO

O
J X ;
O

R
@i e
N—CH
l«)/N 07 °N” ()
HaC O
0
OH OH
HO o HO
O
H,N

wherein R 1s 10-methyl-undecyl group —(CHz)9CH(CHj3)2, for

caprazamycin D1 and 1s 9-methyl-undecyl group — (CHjy)gCH (CH3) CH,CH3
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for caprazamycin Gl.

There have also been known liposidomycins A, B and C which

are produced from Streptomyces glyceosporeus SN-1051M (FERM

BP-5800) { refer to Japanese Patent Application First Publication
5 KOKAI Sho-61-282088).

Liposidomycins A, B and C are compounds represented by the

following general formula (D)

O CH; O

HOWO

10 O
O
O

R
P T
N—CH
HO N > 07N (D)
H,C O
0 OH
0SO,H
1> HO o HO
HoN O

wherein R 1is 4,7-tridecadienyl group
— (CH;) 3-CH=CH~-CH,;-CH=CH=~ (CH3) 4~CH3 for liposidomycin A,
20 9-methyl-decyl group - (CHy)g~CH(CHi), for liposidomycin B and
undecyl group —(CHj)i1p—CH; for liposidomy\cin C.
Further, there have been known liposidomycins G, H, K, L,

M, Nand Z and cther liposidomycins’ homologues (refer to Pamphlet

of PCT International Publication Number W097/41248 and European

25 Patent Application First Publication, EP 1001035A1).
Also known already are liposidomycins X-(IIl), Y-(III),
2—-(I11), C-(III), Vv-(1III), A-(III), G-(ITII), M-(III), K-(III),

and N-(III) (see European Patent Application First Publication
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EP 1001035A1) and they are compounds represented by the following

general formula (E)

(E)
O CH, O

wherein R is a long chain alkyl group shown in the Pamphlet of

WO97/41248 or in Table 1 of the European Patent Application

Publication EP1001035A1.

A report has been issued that relates to investigation on

elucidation of chemical structures of liposidomycins A, B and C

‘refer to The Journal of Organic Chemistry, Vol.57, No.Z24, pages

£392-6403 (1992)]. This report describes (see the J.0.C., pages

6397-6399) three compounds, namely, compound 10 (given as

anhydrodeacyl-liposidomycin having molecular welght of 557) of

the following planar structural formula (F)

CH:
N/ H
H
f H 0 UN_0O
HO,c~ N O Y
¥ 4 0 N~ (F)
HC o
HZN/\S_Z’ HO  OH
 HO  OH

. and Compound 11 (given as anhydrodeacyl-liposidomycin having

molecular weight of 637) of the following planar structural

formula (G)
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8
CH4
N/,Fi
H
f 1 o No
N

HO,C / 0 O N\/j (G)

HA,C 0. 0
HzN’ﬁ HO  OH

HO OSO;H
, and Compound 12 of the following planar structural formula (H)
CH,
/
HO N H
H
H OYN O
N

HO,C /0 O N\j (H)

H,C 0. o
HZN/\X__Z/ HO  OH

HO OSO;H

, each of the three compounds having been prepared by an alkaline
hydrolysis of a mixture of liposidomycins B and C in a dilute
aqueous NaOH solution at 37°C to produce Compound 10 and Compound
11 and by a reductive deacylation of a mixture of liposidomycins
B and C with Li1BH; to produce Compound 12. The report also shows
“C-NMR data (Table III) and ‘H-NMR data (Table IV) of these three
compounds, bﬁt the stereo-structures of these three compounds are

unknown yet until now.

Caprazamycins Ato G referred to in the above have one common
skeletal structure with each another and have excellent

antibacterial activities. However, the antibacterial activities

of caprazamycins A, B, C, D, E, F and G are different, among them,

depending upon the nature of bacteria. Further, upon the

preparation of these caprazamycins by the cultivation of

Streptomyces sp. MK720-62F2 strain referred to above as a




10

15

20

25

CA 02831202 2013-10-25

caprazamycin-producing bacterial strain, followed by the

recovery of the caprazamycins from the resulting culture broth,
it is usual that amixture of caprazamycins Ato G is first obtained.
Thus, i1t is necessary, 1n order to separate the caprazamycins A
to G from each other, to carry out time-consuming and troublesome
operations necessarily comprising the high performance liquid

chromatography (HPLC).
Therefore, 1t has been requested to synthesize certain
novel semi-synthesized antibiotics which can have antibacterial

activities equivalent or superior to those of caprazamycins A,

B and C-G, and which can be prepared in an efficient way by

utilizing a mixture comprising two or more of caprazamycins A to

G or by utilizing any one of caprazamycins A, B or C, alone. It
has also been requested to provide certain novel semi-synthesized

antibiotics which comprise the skeletal structure common to

caprazamycins A to G.

Disclosure of the Invention

In order to satisfy the request as above-mentioned, we, the

inventors of this invention, have made various investigations.

First of all, we have carried out some experiments wherein at least
one of caprazamycins A to G, preferably caprazamycin B, is

subjected to acid-hydrolysis in an aqueocus acid solution, for
example, an aqueous acetic acid solution at a concentration of
50—90% by weight, or a dilute aqueous sulfuric acid or hydrogen
chloride solution. As a result, we have found that the resulting
reaction solution of the acid-hydroclysis of a caprazamycin

contains the compound thus produced which 1s represented by the

following formula (I)
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10

wherein Me stands for methyl group, and we have succeeded in
isolating said compound as a colorless solid. The compound of the
formula (I} above has been recognized to comprise in 1ts molecule
a 5’ -substituted-uridine moiety and a 5-amino-5-deoxy-D-ribose
molety and a 1,4-diazepinone molety having one double bond.
We have measured physicochemical properties and NMR data
of the compound so isolated. Further, the 5’’'-N-tert-
butoxycarbonyl derivative has been prepared.from the said
compound and then crystallized out. The derivative obtalned as
the crystals has been analyzed by X-ray powder diffractometry.
Thus, the compound now 1solated has been decided to have the steric

chemical structure shown by the formula (I) above.

Further, taking the physicochemical properties, ‘"H-NMR data
and °C-NMR data of said compound into consideration collectively,

we have decided the said compound to be a novel substance and
designated it as caprazene.

By the way, when comparing the *°C-NMR data (Table III) and
'H-NMR data (Table 1V) of the Compound 10 of which stereo-structure
is unknown yvet and which is given by the planar structural formula

on pages 6397-6399 and page 6402 of the literature, The Journal
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of Organic Chemistry, Vol.37, No.Z24 mentioned above with those

of caprazene of the formula (I) of this invention, some of the

data for the Compound 10 are not necessarily consistent with

3C-NMR data. and *H-NMR data of caprazene of the formula (I) of
this invention (refer to Table 15 in Example 1 hereinafter given).
This is the reason why we have now finally decided that caprazene
produced by us 1s a novel compound which i1s different from the
Compound 10 1n some part of Lhe stereo-structure.

We have further succeeded 1n synthesizing 5’’-amino-
protected derivatives of caprazene by introducing, into the free
amino group of caprazene of the formula (I) above, an
alkoxycarbonyl group, for example, tert-butoxycarbonyl group
(usually abbreviated as Boc), or an aralkyloxycarbonyl group, for
example, benzyloxycarbonyl group, each of which is conventionally
used as an amino-protecting group in sugar chemistry.

Accord.ing to a first aspect of this invention, therefore,

there are provided caprazene which 1s the compound represented

by the following formula (I)

Me—N5" 8" N—Me
6"

HO OH HO OH

wherein Me stands for methyl group, and a 5’"-N-alkoxycarbonyl

or 5''-N-aralkyloxycarbonyl derivative thereof.
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12

Further, according to a second aspect of this 1invention,
there is provided a process for the preparation of caprazene which

is the compound represented by the following formula (I)

"

47/Q§(§OOH

Me —N 2 8" N— Me
o

1"

HO OH HO OH

wherein Me stands for methyl group, the process comprising
hydrolyzing caprazamycin A, B, C, D, E, F or G or a mixture of
two or more of caprazamycins A to G 1n an agueous solutioh of an
acid at room temperature or under heating.

In the process according to the second aspect of this
invention, it is preferred that at least one of caprazamycins A
to G is hydrolyzed in an aqueous acid solution, for example, 1n
an aqueous acetic acid or an agqueous sulfuric acid or an agueous

hydrogen chloride solution.

The aqueous solution of an acid used for the acid hydrolysis
of caprazamycins may be those of an organic acid, for example,
acetic acid or n-propionic acid, or those of an inorganic acid,

for example, hydrochloric acid or sulfuric acid. It is preferred
to use an agueous acetic acid solution containing acetic acid at
a concentration of 50-90% (by weight) or a dilute aqueocus

hydrochloric acid solution containing hydrogen chloride (HC1l) at

a concentration of 3% by weight or less. The acid hydrelysis



10

15

20

25

CA 02831202 2013-10-25

13

reaction of caprazamycins may be carried out at room temperature,
but it may also be effected at an elevated temperature of 40-100°C.

After the finish of the hydrolysis reaction of
caprazamycins, the resulting reaction solution is concentrated
to give a syrupy concentrate, to which is added acetone to deposit
a precipitate, which is then recovered by filtration. The

resulting solid 1s washed with acetone and dried, and thus

caprazene of the formula (I) may be recovered as a colorless solid.
The solid caprazene may be dissolved in a mixture of water-—-acetone
and then deposited as crystals. The physicochemical properties
of caprazene are shown 1in Example 1 hereinafter given.

We have further proceeded with our investigations. Thus,
we have found that caprazene 1s suspended in a mixture of
water-dioxane (2:1) and to the resulting suspension 1is added
triethylamine, so that there may be obtained a homogeneous
caprazene sqlution. We have further found that there can be
produced 5’’~-N-t-butoxycarbonyl caprazene or 5'’-N-
benzyloxycarbonyl caprazene by reacting caprazene present in the
resulting homogeneous solution with di-t-butyl dicarbonate

having the following formula (X}

H3C\ /CH3
IHﬁ:—:;CH-CP—{xD-"CV—(XJ—"CP-CR::-C*h (X)
H4C CH,

or N-(benzyloxycarbonyloxy)succinimide to cause t-butoxy-

carbonylation or benzyloxycarbonylation reaction at the 5-amino

group of the 5-amino-5-deoxy-D-ribose moiety of caprazene.
The 5’’~N-t-butoxycarbonylcaprazene or 5'’-benzyloxy-

carbonylcaprézene thus formed is suspended in tetrahydrofuran
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(THF), and to the resulting suspension are then added
triethylamine and N,N-bis{Z-0oxo-3-oxazolidinyl)phosphinic
chloride as activator of carboxyl group to give a homogeneous

reaction mixture, to whichmixture 1s then added an amine compound

of the following general formula (XI)
R*~NH, (X1)

wherein R' is a straight chain or a substantially straight chain
alkyl group of 5-21 carbon atoms, a straight chain or a
substantially straight chain alkenyl group of 5-21 carbon atoms
or a cycloalkyl group of 5-12 carbon atoms, or R'is a phenyl group
having a straight chain alkyl group of 1-14 carbon atoms or a
straight chain alkoxy group c¢f 1-9 carbon atoms or a cycloalkyl
group of 5-12 carbon atoms at the para-position of the phenyl group,
so as to bring about an amidation reactlon on the 2'’'’'-carboxyl
group of the caprazene with the amine compound of the formula (XI),

and thus there can be produced a

5’ " -N-protected-caprazene-1’’"-amide derivative represented by

the following general formula (Il1a)

-
_ 1
4..,,/\,90 NHR

Me-—-Ng"‘ 8" N—Me

wherein Me stands for methyl group, R' has the same meaning as
R' in the formula (XI) above and A' stands for t-butoxycarbonyl

group (abbreviated as Boc¢) or benzyloxycarbonyl group
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(abbreviated as 2). In addition, 1t has been found that the
protection of 5’’-amino group of caprazene of the formula (I)
can also be made by usling any alkoxycarbonyl group or
aralkyloxycarbonyl group conventionally used as the amino-

5 protecting group 1n sugar chemistry instead of the above-said
t-butoxycarbonyl group or benzyloxycarbonyl group.

. The elimination of 5’’-N-Boc group or 5’’-N-Z group from
the amide derivative of the formula (IIa) can be made when the
5'"-N- protected caprazene-1"’’-amide derivative is subjected to

10 conventional method for the elimination of the amino-protecting
group 1n sugar chemistry, for example, to hydrolysis with
trifluoroacetic acid inmethanol for the elimination of Boc group,
or to hydrogenolysilis for the elimination of Z group, thereby
affording a caprazene-1''’'-amide derivative having the following

15 general formula (IIb)

1!“

4.../\/90-NHR1

20

wherein Me and R! have the same meanings as defined above. The
25 caprazene-1l''’-amide derivative of the general formula (IIb),
when be reacted with trifluorcacetic acid, hydrochloric acid,

sulfuric acid or phosphoric acid, will give the corresponding acid

addirtion salt of the amide derivative of the formula (IIb) which
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18 soluble in water.

We have found that a caprazene-1’’’-amide derivative of the
general formula (IIb) above and 5" '~N-Boc- or 5'’'-N-Z-protected
derivative thercof have antibacterial activities against various

bacteria including tubercle bacillus.

According to a third aspect of this invention, therefore,
there are provided a caprazene-1''’-amide derivative and its
5’7" -N-alkoxycarbonyl or aralkyloxycarbonyl derivative which are
each presented by the following general formula (II)

ff/§ﬁé§b——m*v

Nm-Ng“EWW*-Me
R

wherein Me is methyl group, R' is a straight chain or a
substantially straight chain alkyl group of 5-21 carbon atoms,
a straight chain or a substantially straight chain alkenyl group

of 5-21 carbon atoms or a cycloalkyl group of 5-12 carbon atoms,

or R* is a phenyl group having a straight chain alkyl group of
1-14 carbon atoms or a straight chain alkoxy group of 1-9 carbon

atoms or a cycloalkyl group of 5-12 carbon atoms at the
para--positioﬁ of the phenyl group, A 1s hydrogen atom or A is an
amino-protecting group including an alkoxycarbonyl group,
particularly tert-butcxycarbonyl group, oOr an
aralkyloxycarbonyl group, particularly benzyloxycarbonyl group,

or a pharmaceutically acceptable acid addition salt thereof.
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The caprazene-1’’’'-amide derivative of the general formula
(II) includes (i) a caprazene-1'''-amide derivative where A is
hydrogen atom and R' is an alkyl group, alkenyl group or cycloalkyl
group as defined above, and (11) a caprazene-~1’’’'-amide
derivative where A is hydrogen atom and R' is a phenyl group having

an alkyl group, alikoxy group or cycloalkyl group at the
para-position as defined above.

In the caprazene-1’’’ -amide derivatives of the formula (II),

the straight chain alkyl group of 5-21 carbon atoms as R! may

be those exemplified in the foilowing Table 1.

Taple gﬁ

Alkyl group

Tridecyl

Pentvl (Amyl)
Tetradecyl

Hexyl
Pentadecyl

Heptyl
Octyl

Hexadecyl

Heptadecyl
Octadecyl

Nonyl

Decyl
Nonadecyl

Undecyl
Tcocyl

Dodecyl

Henicosyl

Substantially straight chain alkyl group of 5-21 carbon

atoms as R! defined above may be a (Cs-Cr;)alkyl group having 1-3

methyl groups, 1-3 ethyl groups or 1-3 n-propyl groups as

substituted in the length of the alkyl chain or at the terminal
carbon atom of the alkyl chain, which may, for example, include
9-methyl-undecyl group —(CH;) BCH(CH3)CHZCH3 or 10-methyl-undecyl

group —(CHjz) oCH({CHj3) 2.
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Straight chain alkenyl group of 5-21 carbon atoms as R*
defined above may be pentenyl group, hexenyl group, heptenyl group,
octenyl groﬁp, nonenyl group, decenyl group, undecenyl group,
dodecenyl group, tridecenyl group, tetradecenyl group,
pentadecenyl group, hexadecenyl group, heptadecenyl group,
octadecenyl group, nonadecenyl group or 1cosenyl group. The
double bond of the alkenyl group may be positioned 1in the length
of the alkenyl chain or at the a-carbon atom or w-carbon atom.

Cycloalkyl group of 5-12 carbon atoms as R' defined above
may be cyclopentyl group, cyclohexyl group, cycloheptyl group,
cyclooctyl group, cyclononyl group, cyclodecyl group,
cycloundecyl group or cyclododecyl group. There may Dbe

substituted 1-3 methyl groups or 1-3 ethyl groups as the
substituents on the cycloalkane ring.

Concrete examples of a phenyl group having an alkyl group,
alkoxy group or cycloalkyl group at the para-position defined

above for R! are shown in the column of R' in the Table 2-2 given

hereinafter.

Concrete examples of a caprazene-1'’’-amide derivative of
the following formula (Ilb) which is included within the 5’/ -N-
unprotected-caprazene-1'’’-amide derivative of the general
formula (II) according to the third aspect of this 1nvention are

shown in the following Table 2-1 and Table 2-2 together with their

specific rotation data.
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Table 2-1

Specific
rotationfa]lp
(c 0.5, 1in

R' group in the formula
name (IIb)

Compound

15

20

25

Conmpound
Compound
Compound
Compound
Compound
Compound
Compound
Compound

Compound

Compound
Compound
Compound
Compound

Compound
Compound
Compound

Compound

Ccmpound

II-A
1I-B
I11-C
II-D
ITI-E
I1I1-F
11-G
1I-H
TI-1
I1I-J
II1-K
TI-L
I11-M
I1~-N
I1-0

1I-0
II-R

~ (CHz) sCH3

~ (CH;) 6CH3

~ (CH, ) 7CHj3

- (CH;) sCHj3

- (CHz) 9CH3

- (CHz2) 10CH3

- (CHz) 1:CH3

- (CHz) 12CH;

- (CH») 13CHj3

- (CHz) 14CH3

- (CHz) 15CHj3

~ (CH;) 16CH3

- (CH») 19CH;

~ (CHz) 18CH3

- (CHz) 19CH3

- (CHy) 20CH3
Cyclododecyl group

Oleyl group

- (CH,) gCH=CH (CH>} 7CHj

(cis form)

water)

+68°
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Table 2'—2 4w

e—— whlP-u

(llb)

OH

. —

OH

Specific
rotationa] D22

Compound code R' group in the formula

name (IIb) (c 0.5, in
methanol)
compound II-1 ——@—CH;, +81°
Compound II-Z "@‘CHcha +80°
Compound II-3 —O_(CHz)zCHs +78°
cOmpound II-4 —@—(CHz)acHs +76°
Compound TI-5 O_(CH2)4CH3 +74°
Compound II-6 O_(CH2)SCH3 +73°
Compound II-7 —O—(CHZ)BCH;; +72°
Compound II-8 —Q(CH2)7CH3 +71°
Compound II-S ‘"@‘(CHz)aCHs +69°
Compound II-10 —Q(CH2)90H3 +67°
Compound | II-11 —'Q_'(CHQ)1OCH3 +67°
Compound II-12 —@—-(CHz)“CH;; +66°

A U e P gy p—i

A — —
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Specific
R' group in the formula rotation[a]p*?
(c 0.5, 1n

methanol)

Compound II-13 “@"'(CHz)uCHa +66°
Compound II-14 ‘Q—(CH2)130H3 +64°
Compound II-15 “O’OCHs +80°
Compound II-16 —-@—OCHch:,. +80°

Compound code

name

Compound 1I-17 —C>—o(c;|-|2)2c|-|3 +80°
Compound II-18 —Q-O(CHZ):,CH3 +81°
Compound I11-19 —-Q'_O(CHZ)4CH3 +77°
Compound 1I-20 _'Q‘O(CHz)SCHa +78°
Compound II-21 *@*O(CHZ)GCHQ, +76°
Compound II-22 —O'O(CHz)']CHs +76°
Compound II-23 “Q‘O(CH::)&CHa +74°

Compound II-24 __Q__O +76°

Concrete examples of a caprazene-1'’’-amide derivative of

the following formula (IIa) which 1s included within the 5’’-N-
protected-caprazene-~1’’'’-amlde derivative of the general

5 formula (II) according to the third aspect of this invention are

shown in the following Table 3 together with their specific

rotation data.
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Table 3

Compound code

name

Compound

lII-—G-—N-BOC

\
'Compound

LI-H~-N-Boc

!

Compound
I1I-I-N-Boc

Compound
II-J-N-Boc

Test Example 1

CA 02831202 2013-10-25
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the formula
(I1a)

group (A’) 1in
formula (IIa)

- (CH,) 1;CH; | t~butoxycarbonyl

group

— (CHQ) 12CH3 ditto

-~ {CH») 13CH3 ditto

~ (CH») 14CH3

R group in |Amino-protecting

Specific
rotation[a]pt?
(c 0.5, 1n
chloroform)

Minimum growth inhibitory concentrations (mcg/ml) of

caprazene-1’’’-amide derivatives of the formula (II) against some

of microorganisms were measured on an agar culture medium by a

serial dilution method according to the standard method as

provided by Japanese Society of Chemotherapy. For the cultivation

of Mycobacterium smegmatis (one of anti-fast bacteria), however,

there was used an agar culture medium with the addition of 1%

glycerine (the same applies to in the following tests). The

results are shown in the following Table 4-1 and Table 4-2.
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Table 4-1

Minimum growth inhibitory concentration
(mcg/ml)
against bacteria

Compound code name of
the test compound
(see Table 2,
Table 3)

Staphylococcus Mycobacterium
aureus

FDA209P

Compound II 25 1.56

Micrococcus .
smegmatls

ATCCeO07

luteus FDAlG6

100

O)
N
n
-
~J
Qo0

&
o

———— oS

-~ B
o
G .
—H

Compound II-N
Compound II-P

1 0.39

n
-

3.13

Compound II-Q

1.56

)
-

K
Compound I1I-L

N
.y

N 1 O
gy O

N
o

N
wn
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Table 4-2

Compound Code
name of the test

compound (see
Table 2, Table 3)

Compound II-1
Compound II~-2
Compound II-3
Compound II-4
Compound II-5
Compound II-6
Compound II-7
Compound II-S8
Compound II-9
Compound II-10
Compound II-11
Compound 1I-12
Compound II-13
Compound I11-14
Compound II-15

Compound II-16
Compound II-17

Compound II-18
Compound II-19
Compound II-20

Compound II-21
Compound I1I-22
Compound I1I-23

Compound II-24

24

Minimum growth inhibitory concentration
(mcg/ml)
against bacteria

Staphylococcus
aureus

Mycobacterium
smegmatis
FDAZ09P ATCCo607

>100 3.13 100

100 3.13
3.13
0.78

Mlcrococcus

luteus FDAlé6

N
O

=
N
N

N
o

6.25
3.13
0.78
<0.20
0.78
1.56
3.13
3.13
6.25
12.5

12.5
3.13
1.56
1.56
3.13
3.13
3.13
3.13
3.13
3.13

0.39
<0.20
0.39
0.39
<0.20
0.39
.78
1.56
3.13
3.13
3.13
1.56
0.78
0.78
0.39

N
U

N
n

n
o

50
2

12.5
6.25
6.25

3.13
3.13
1.50

12.5

12.5
6.25
3.13
1.56
0.78
0.78
0.78

1.56

n

0.39
0.39
0.39

-
N
-
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The prbcess for the preparation of a caprazene-1’’’'-amide
derivative of the formula (II) according tO the third aspect of
this invention 1is now explailned.

At first, caprazene of the formula (I) 1s suspended in a
mixture of water—-dioxane, and to the resulting suspension is added
triethylamine to prepare a homogeneous solution of caprazene. To
the resulting caprazene solution, is added an alkoxycarbonylating
reagent Or an aralkyloxycarbonylating reagent which is
conventionally used according to the amino-protecting technique
well known 1n the sugar chemistry, and the reaction intended is

conducted at room temperature. Thus, there is produced in the

resulting reaction solution a 5’’-~N-alkoxycarbonyl-~ or

>’ ’7-N-aralkyloxycarbonyl- caprazene. The reaction solution 1is
concentrated and the resulting solid residue 1s washed with ethyl
acetate and then dried, and thus there is afforded the desired
5’7" -N-alkoxycarbonyl- or b’’~N-aralkyloxycarbonyl-caprazene as
a solid.

Then, 5’’-N-alkoxycarbonyl- or 5’ "-N-aralkyloxycarbonyl-

caprazene is either dissolved in pyridine to give a solution or
is suspended in tetrahydrofuran (THE) to give a suspension and

triethylamine is added to the suspension. In the said pyridine
solution or THF suspension of the 5’’'-N-protected caprazene, an

amine compound R'~NH, of the formula (XI) above is reacted with
the carboxyl group at the 2’’’ -position of the 5’ -N-protected-
caprazene according to the usual method for the amidation of

carboxylic acid. For the amidation reaction, it 1s convenient to
add to the reaction system N,N-bis- {(2-0x0—-3-0xazolidinyl) -

phosphinic chloride as an activator of the carboxyl group, and
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then to conduct the reaction at room temperature.

The resulting amidation reaction solution i1is concentrated,
and the resulting syrupy concentrate 1s extracted with chloroform
and then the resultihg chloroformextract in the formof a solution
is washed with water and then concentrated, thus to give a residue
containing the desired 5’’-N-protected-caprazene-1l’’’-amide
derivative. The residue 1s dissolved in chloroform and the
resulting solution 1is purified by subjecting it to a silica-gel
column chromatography which 1s developed with a mixed solvent of
chloroform-methanol (10:1). Eluate fractions containing the
ocbject product from the silica-~gel column are collected and the
fractions collected are concentrated to afforda 5’’ -N-protected-
caprazene-1’’’-amide derivative of the general formula (II) as
a solid.

Further, the elimination of the 5’ " -N-protecting group from
the resulting 5’'-N-protected-caprazene-1''’-amide derivative
can be achieved by treating the said N-protected derivative 1n
a usual manner for the elimination of amino-protecting group,

thereby to produce the 5’’-N-unprotected-caprazene-1'''-amide

derivative of the general formula (II). In order to eliminate Boc
group as the amino-protecting group, 1t is convenient, as

described before, to dissolve the 5’’’ -~N-protected-caprazene-

1’’’ ~amide derivative in methanol containing 80% trifluorocacetic
acid (TFA) and then to stirr the resulting solution at room

temperature. The resulting reaction solution fromthe elimination
of the amino-protecting group is concentrated to give a syrupy

concentrate, to which diethyl ether is added to deposit a

precipitate which is then filtered, washed with diethyl ether and
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dried, thereby to yield the 5’ ’-N-unprotected-caprazene-1""'"'-
amide derivative of the general formula (II) in the form of an
addition salt of bis-trifluorcacetic acid as a solid.

We have further made another investigation. Thus, a
5’7" -N-protected-caprazene as produced in the synthesis of
caprazene-1’'’-amide derivative of the general formula (II) above
1s dissolved 1in pyridine, and in the resultant pyridine solution,
an alcchol of the following general formula (XII)

R*-OH (XIT)

wherein R? is a straight chain or a substantially straight chain

F

alkyl group of 5-21 carbon atoms or a straight chain or a

substantially straight chain alkenyl group of 5-21 carbon atoms
or an alkynyl group of 5-21 carbon atoms, 1s reacted with the
5’7" -N~-protected caprazene at room temperature in the presence of
N,N-bis(2-oxo-3-oxazolidinyl)phosphinic chloride as added (as
activator of carboxyl group). Thus, there occurs the

esterification reaction between the 2’’’ -carboxyl group of the
5’ -N-protected caprazene and the alcohol of the formula (XII),

to produce a 5''-N-protected caprazene~1l’'’’-ester derivative

represented by the following general formula (IIIa)

1 fte

4"/\(90"0':‘2

Me—N3g" 8" N—Me

%

(Ma)
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wherein R° has the same meaning as defined above and Al is an
amino-protecting group.

The resulting reaction soiution containing the 5’/ -N-

protected caprazene-1’’’'-ester derivative so produced 1is
concentrated and the resulting syrupy concentrate is extracted
with chloroform and then the said chloroform solution is washed
with water and concentrated. The resulting residue is dissolved
in chloroform and the resultant chloroform solution is purified
by subjecting 1t to a silica-gel column chromatography with the
development with a mixed solvent of chloroform-methanol (10:1).
The eluate fractions containing the desired product from the
column are concentrated to give a 5'’-N-protected-caprazene
-1’7’7’ -ester derivative of the formula (II¥Ya) as a solid. The
5’7 -N- protected-caprazene- 1’''"-ester derivative of the formula
(ITTa) has been found to have an antibacterial activity against

bacteria.

It has further been found that when the 5’/ -N-protected-
caprazene- 1’’’ -ester derivative of the formula (IIIa) 1s treated
in the same manner as described above, for the elimination of the
amino-protecting group, the 5’’~-N-protecting group (A') can be
eliminated, thus to produce a caprazene-1’'’'’-ester derivative

represented by the following general formula (IIIb)
1 "

4..N90~0R2

Me — NY™ 8 N—NMe

-
O O
5° HN | 5 (llib)
HN=%, © 0PN
2 O 0 |
1" 4' 1
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wherein R’ has the same meaning as defined above. The caprazene-
177! -ester derivative of the formula (IIIb), too, has been found
S to.have an antibacterial activity against bacteria.
According to a fourth aspect of this invention, therefore,
there are provided a caprazene-1'’''-ester derivative and a 5" ' -
N-alkoxycarbonyl or a 5’’-N-aralkyloxycarbonyl derivative

thereof which are each represented by the following general

10 formula (III)

1 m

4..A\/90—0R2

Me—'Ng" 8" N—Me

(1)
15

HO

wherein Me is methyl group, R° is a straight chain or a
20 substantially straight chain alkyl group of 5-21 carbon atoms or
a straight chain or a substantially straight chain alkenyl group
of 5-21 carbon atoms or an alkynyl grcup of 5-21 carbon atoms and
A 1s hydrogen atom or an amino-protecting group which 1s an
alkoxycarbonyl group, particularly tert-butoxycarbonyl group,
25 or an aralkyloxycarbonyl group, particularly benzyloxycarbonyl

group, or a pharmaceutically acceptable acid addition salt

thereof.

In the 5'’ -N-unprotected or 5'’-N-protected caprazene-
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1’77’ -ester derivative having the general formula (III), a
straight chain or a substantially straight chain alkyl or alkenyl
group of 5-21 carbon atoms for R° each may be the same as the alkyl
or alkenyl group defined for R' in the caprazene-1’’’-amide
derivative having the general formula (II), respectively. An
alkynyl group of 5-21 carbon atoms for R° may be pentynyl group,
hexynyl group, heptynyl group, octynyl group, nonynyl group,
decynyl group and so on.

Concrete examples of the caprazene-1’’’-ester derivative
of the following formula (IIIb) which are included within the
57 -N-unprotected caprazene-1’’’-ester derivative of the

general formula (III) according to the fourth aspect of this

invention are shown in the following Table 5 together with their

compound codes and specific rotation data.

Table 5
- - 1m

— 2
4:1N 90 OR
Me —Nj5" 8" N—Me
6"!’

O
| . (1Hib )
y 8
H,N 50 0 N
1" 1
HO OH HO OH



CA 02831202 2013-10-25

31

Specific
rotation [ot]p
(c 0.5, in water)

¢ group in the formula
(IIIb)

Compound code
name

- (CHz) oCHs

Compound

Compound - (CH,) 12,CH3

Compound - {CH») 17CH;3

Compound ~ (CHz2) 10-CH=CH-CH~CHj;

Compound ~CH;~CH=CH- (CH;) ¢=~CHs-

Compound - (CHj) —CH=CH,»

Compound - (CH») 2=-C=C~ (CH3z) 5-CHjH
10

Test Examg}e-z

Minimum growth inhibitory concentrations (mcg/ml) of some
of the caprazene-1’’’-ester derivative of the formula (IITI)
against some of microorganisms were measured on an agar culture

15 medium by a serial dilution method according to the standard
method as provided by Japanese Society of Chemotherapy. The

results obtained are shown in the following Table 6.

Table ©

Minimum growth inhibitory concentration
(mcg/ml)
against bacteria
Staphylococcus

Compound code
name of the test

compound (see
Table 5)

20

. Mycobacterium
aureus Micrococcus smegmatis
FDA209P luteus FDALG ATCC607

Compound III-AA 1.56
Compound IIT-BB — .
Compound III-CC _ 6.25
Compound III-DD — 1.56

Compound III-EE 1.56 12.5

conpouna TTI-rE — e 7.
compound 1ric | % | e
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The process for the preparation of a caprazene-1’’’-ester
derivative of the formula (IlI) according to the fourth aspect
of this invention is now explained.

First of all, as explained 1n the third aspect of this
invention, a 5’’/-N-alkoxycarbonyl- or 5''-N-aralkyloxycarbonyl-
caprazene is prepared. Then, the 5’’-N-alkoxycarbonyl- or
o'’ -N-aralk<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>