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(57) Abstract

The present invention relates to optical isomers of quinoline compounds of Formula (IA’) and their pharmaceutically acceptable salts.
In the above formulae, A represent nitrogen or (a), in which Y represents hydrogen, halogen, lower alkyl or lower alkoxy, or together with
R; forms -CH2CH;CHy-, -CH2CH2CH(CH3)-, -OCH2CHz-, -OCH2CH(CH3)-, -SCH2CH;- or -SCH2CH(CH3)-; R is as defined above or
represents an alkyl group having 1 to 3 carbon atoms, which is optionally substituted with a halogen atom, or a cyclopropy! group, which
is optionally substituted with a halogen atom, a phenyl group, which is optionally substituted with one or two halogen atoms; R4 represents
hydrogen, a lower alkyl, a lower alkoxy, or an amino-protecting group; Rs, Re, R7 and Rg may be the same or different and represent
independently hydrogen, lower alkyl optionally substituted by amino, hydroxy or halogen; and X represents hydrogen, halogen, amino or
lower alkyl. The present invention also relates to optical isomers of compounds of Formula (Ia) and Formula (Ia’), wherein, R4, Rs, Rg, R7
and Rg are the same as defined above, and B is hydrogen or an amino-protecting group.
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Novel Quinolone Compounds and
Processes for the Preparation Thereof

Technical Field

The present invention relates to novel guinolone compounds, pharmaceutically
acceptable salts and optical isomers thereof which possess a broad antibacterial
spectrum and exhibit strong antibacterial activity and to processes for preparing these

quinolone compounds.

The present invention also relates to optical isomers of diazabicycloalkene derivatives,
which may be introduced to the above quinoline compounds, and to processes for
preparing the diazabicycloalkene derivatives.

Background Art

Representatives of the commercially available quinolone antibacterial agents include
enoxacin, norfloxacin, ofloxacin, ciprofloxacin and tosufloxacin. However, it is
generally known that these quinolone antibacterials exhibit relatively weak
antibacterial activity against Gram-posirive bacteria. Furthermore, quinolone-resistant

strains have been frequently reported.

Thus, there is still a need for the development of quinolone antibacterials which not
only show a broad antibacterial spectrum but also exert strong antibacterial activity
against Gram positive strains, methicillin-resistant staphylococcus and the quinolone-

resistant strains. This need is met by the present invention.
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Disclosure of Invention

An object of the present invention is to provide optical isomers of quinoline
compounds of Formula (IA) or Formula (IA’) and their pharmaceutically acceptable
salts.

{A) 1a’)

In the above formulae,
A represent nitrogen or -C=,

I
Y

in which Y represents hydrogen, halogen, lower alkyl or lower alkoxy, or together
with R, forms -CH,CH,CH,-, -CH,CH,CH(CH,)-, -OCH,CH,-, -OCH,CH(CH,)-,
-SCH,CH,- or -SCH,CH(CH,)-;

R, is as defined above or represents an alkyl group having 1 to 3 carbon atoms,
which is optionally substituted with a halogen atom, or a cyclopropyl group, which
is optionally substituted with a halogen atom, a phenyl group, which is optionally
substituted with one or two halogen atoms;

R, represents hydrogen, a lower alkyl, a lower alkoxy, or an amino-protecting group;
Rs, Rs, R; and Ry may be the same or different and represent independently
hydrogen, lower alkyl optionally substituted by amino, hydroxy or halogen; and

X represents hydrogen, halogen, amino or lower alkyl.

Lower alkyl is preferably C,4 alkyl, more preferably C, 4, such as methyl or ethyl.
Lower alkoxy is preferably C,s alkoxy, more preferably C,, alkoxy, such as
methoxy. Halogen is preferably fluorine or chlorine. Preferred amino-protecting
group is t-butoxycarbonyl. An example of substituted phenyl is 2, 4-difluorophenyl.

Another object of the present invention is to provide optical isomers represented by

Formula (Ia) or (I2°):
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Ry, R7
\ —
(+)— %;(bi\/N-B (=) — Rsml B
|
Re h[. Re R4
(Ta) (Ia’)

wherein, Ry, R;, Ry, R; and R are the same as defined above, and B is hydrogen or
an amino-protecting group.
An example of an amino-protecting group for B is t-butoxycarboxyl.

Preferred compounds of Formula (IA) or (IA’) of the present invention which show
strong antibacterial activity and possess a broad antibacterial spectrum are:

1-cyclopropyl~6-ﬂu6ro—7—((( +)-2,8-diazabicyclo[4.3.0]non-5-en)-8-yl)-8-methoxy-1,4-
dihydro-4-oxo-3-quinoline carboxylic acid;

1-cyclopropyl-6-fluoro-7-(((-)-2,8-diazabicyclo[4.3.0]non-5 -en)-8-yl)-8-methoxy-1,4-
dihydro-4-oxo-3-quinoline carboxylic acid;

1-cyclopropyl-6- ﬂuoro-7-(((+) 2,8-diazabicyclo[4.3.0]non-5-en)- 8-y1) -8-chloro-1,4-
dihydro-4-oxo-3-quinoline carboxylic acid;

l-cyclopropyl—S-amino-6,8-diﬂuoro-7-(((+)—2,8-diazabicyclo[4.3.0]non-5-en)-8-yl)-
1,4-dihydro-4-oxo-3-quinoline carboxylic acid;

9-fluoro-3-(S)-methyl-10-(( +)-2,8-diazabicyclo[4.3.0]non-5-en-8-yl)-7-0x0-2, 3-
dihydro-7H-pyridof1,2,3-de]-[1,4]-benzoxazin-6-carboxylic acid; and

pharmaceutically acceptable salts thereof.

Preferred compounds of Formula (la) or (Ia’) of the present invention are:

| (-l+-)'-2,8-diazabicyclo[4. 3.0]non-5-ene and

(-)-2,8-diazabicyclo[4.3.0]non-5-ene.
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An optical isomer may be present in admixture with up to 45% by weight of the
opposite isomer. Preferably, the isomer of a compound of formula (IA), (IA’), (Ia)
or (Ia’) is in a form containing from 0 to 40%, 0 to 30%, 0 to 20% or 0 to 10% of
the opposite isomer. More preferably, the isomer is in a form containing 0 to 5% of
the opposite isomer. Most preferably, the isomer is in a form containing 0% or no
detectable amount of the opposite isomer. All percentages hereinbefore are
percentages of the mixture by weight. The presence of isomers may for example be
routinely detected by the comparison of the optical rotation of a sample of the
isomeric mixture with that of a pure sample of the desired isomer, by the 'H nmr
spectrum of a sample of the isomeric mixture in the presence of a chiral shift reagent
or chiral solvating agent, or by the use of chiral high performance liquid

chromatography.

Compounds of Formula (Ia) and (Ia’) of the present invention may be prepared by the

process illustrated below.

Rs. 16, Qj\
H- Rs Ve 0 Ry Ry
R ]

T RB
V' H
H ’ Q'/lol\OH i H
k" OAZ:,N'R-
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wherein, R;, Rs, Ry and Rg are the same as defined above, and R represents an
amino-protecting group such as toluenesulfonyl or t-butoxycarbonyl.

According to the above process, compound (II) is reacted with N-protected-L-prolyl
chloride in an organic solvent such as methylene chloride or chloroform or in a
mixture of water and the said organic solvents in the presence of an organic base such
as triethylamine, DBU (1.8-Diazabicyclo[5.4.0Jundec-7-ene) and DBN (1.5-
Diazabicyclo[4.3.0]non-5-ene) or an inorganic base such as sodium bicarbonate or
sodium carbonate at -20°C to 30°C to give Compound (III). Compound (IIT) may also
be prepared by reacting Compound (II) with N-protected L-proline in a solvent such
as DMF (N.N-Dimethylformamide), DMSO (Dimethyl Sulfoxide), acetonitrile or
chloroform in the presence of an organic or inorganic base such as triethylamine,
DBU or DBN and an acid activator which does not tend to promote amino acid
racemisation, such as used in standard peptide synthesis, for example, dicyclohexyl
carbodiimide. Compound (III) is subjected to column chromatography and optionally
acid-catalized hydrolysis to obtain Compound (Ia) and Compound (Ia’). Examples
of N-protecting groups include tosyl.

Compounds of Formula (IA) or Formula (IA’) of the present invention may be
prepared, using the compounds of Formula (Ia) or (Ia’) above, by the process similar
to processes described in Korean Patent Application No. 91-25883 and EP 622367A1.

In particular, a compound of Formula (IA) or Formula (IA’) may be prepared by

condensing a compound of Formula (Ia) or (Ia’) with a compound of Formula (III)

below.

QH
P (11D
In the above formulae, R,, A and X are the same as defined above and Y is a halogen
atom or a mesyl or a tosyl group.

Compound of Formula (IA) or (IA’) may also be prepared by reacting a compound

of Formula (Ia) or (Ia’) with a compound of Formula (IV) to obtain a compound of
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Formula (V) or (V’); optionally heating under reflux said compound of Formula (V)
or (V") with ethyl orthoformate and acetic anhydride; condensing said compound of
Formula (V) or (V’) with a compound of Formula (VI) to obtain a compound of
Formula (VII) or (VII'); cyclizing said compound of Formula (VII) or (VII’) to obtain
a compound of Formula (VIII) or (VIII'); and hydrolyzing said compound of Formula
(VII) or (VIIP’) thereby to obtain the compound of formula (IA) or (IA’).

‘X 0 0.
0 I3
b7 F ———
Y A Ry H
RGRS\RL
X o O
F | X OR: D
A7 F (V') RiNH, ¢

OR:
Rs NHR;
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In the above formulae, R, Ry, Rs, R¢, R;, Rg, X, Y and A are the same as defined
above ; and R, is hydrogen atom or a lower alkyl group.

The following examples are intended to further explain the present invention, without
limiting the scope of the invention.

Example 1: Preparation of (+)-2.8-diazabicyclo[4.3.0Jnon-5-ene dihydrogen

chloride
Step (1): Preparation of N,N’-di-(N-tosyl-L-prolyl)-2,8-diazabicyclo[4.3.0]non-5-ene

4.8g of 2,8-diazabicyclo[4.3.0lnon-5-ene dihydrogen chloride and 13.5ml of
triethylamine were added to 100ml of chloroform and the reaction mixture was stirred
for 5 min. 14.0g of N-tosyl-L-prolyl chloride in 100ml of chloroform was added to
the reaction mixture under cold temperature (below 0°C) and the resulting reaction
mixture was stirred for 3 hours at room temperature. The reaction mixture was
diluted with 200ml of chloroform, washed with 5% NaHCO, solution, next with 1N-
HCI, and subsequently with NaCl solution, and dried with anhydrous magnesium
sulfate. After evaporating the solvent under reduced pressure, the residue was
subjected to silica gel column chromatography (ethyl acetate:methanol(v/v) = 20:1)
to obtain 6.6g of more polar optical isomer of N,N’-di-(N-tosyl-L-prolyl)-2,8-
diazabicyclo[4.3.0]non-5-ene and 5.79g of less polar optical isomer of N,N’-di-(N-
tosyl-L-proly!)-2,8-diazabicyclo[4.3.0]non-5-ene.

more polar optical isomer: [«]*, = -3.4° (c=1.0, CH,CH,0H)
'H-NMR(CDCl,,d); 1.7~2.35(9H, m), 2.45(3H, s), 2.52(3H, s),
3.25~3.60(6H, m), 3.52(1H, m), 3.29(1H, d),
4.13(1H,d), 4.33(1H, t), 4.40(1H, t), 4.60(2H, m),
5.95(2H, br, s), 7.30(4H, dxd), 7.72(4H, dxd)

less polar optical isomer:[a]*, = -236.7° (c=1.0, CH,CH,OH)
'H-NMR(CDCL,,8); 1.61(1H, m), 1.8~2.2(9H, m), 2.30~2.42(6H, dxd),
3.0~3.55(6H, m), 3.9 ~4.35(3H, m), 4.40 ~ 5.0(4H,m),
6.0(1H, m), 7.30(4H, m), 7.75(4H, m)
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Step (2): Preparation of (+)-N,N’-di-t-butoxycarbonyl-2,8-diazabicyclo[4.3.0]Jnon-

S5-ene

To 20ml of ethanol and 100ml of 8N-HCI solution was added 7.02g of the more polar
optical isomer of N,N’-di-(N-tosyl-L-prolyl)-2,8-diazabicyclo[4.3.0]non-5-ene and
the reaction mixture was stirred for 3 hours under reflux. The resulting reaction
mixture was cooled to room temperature and the solvent was evaporated under
reduced pressure. To the residue were added 100ml of methanol and 12.5ml of
triethylamine and the resulting mixture was stirred for 10 min. 9.8g of di-t-
butyldicarbonate was added to the reaction mixture and stirred for 10 hours at room
temperature. The reaction solvent was evaporated under reduced pressure. The
residue was dissolved in 100ml of chloroform, washed with water, next with 5%
acetic acid and subsequently with NaCl solution, and dried with anhydrous
magnesium sulfate. The solovent was evaporated under reduced pressure and the
residue was subjected to silica gel column chromatography (ethyl acetate:hexane (v/v)
= 6:1) to obtain 3.0g of desired compound (yield: 83%).

'H-NMR(CDCl,,5); 1.45(9H, s), 1.47(9H, 5), 2.15(2H, m), 2.8 ~ 2.9(2H,m),
3.9(3H, ), 4.05(1H, t), 4.3 ~ 4.4(1H, m), 5.85(1H, br,s)

[«]®, = + 179° (c=1.0, MeOH)
Step (3): Preparation of (+)-2,8-diazabicyclo[4.3.0]non-5-ene dihydrogen chloride

3.02g of (+)-N,N’-di-t-butoxycarbonyl-2,8-diazabicyclo[4.3.0]non-5-ene was diss-
olved in 18ml of 8% HCIl-methanol solution and stirred for 12 hours at room
temperature. The solvent was evaporated under reduced pressure and the Sml of
ethanol was added to the residue and stirred to give white solid product. The white
solid was filtered, washed with a mixture of ethanol and ethyl ether and dried under
reduced pressure to give 1.26g of desired white solid product (yield: 69%).

'H-NMR(D,0, 6); 2.4(2H, m), 3.1~3.3(2H, m), 3.5~3.65(1H, m),
3.8~4.1(3H,m), 4.2 ~4.4(1H, m), 6.05(1H, br, )

[0, = + 1.4° (c=27.2, H,0)
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Example 2: Preparation of (-)-2.8-diazabicyclo[4.3.0]non-5-ene _ dihydrogen

chloride

7.2g of the less polar optical isomer of N,N’-di-(N-tosyl-L-prolyl)-2,8-
diazabicyclo[4.3.0]non-5-ene was treated by the process described in Steps (2) and
(3) of Example 1 to give 1.14g of desired compound.

[a] = - 1.4° (¢=27.2, H,0)
Example 3: Preparation of 1-cyclopropyl-6-fluoro-7-(((+)-2,8-

diazabicyclo[4.3.0]non-5-en)-8-yl)-8-methoxy-1,4-dihydro-4-oxo-3-
quinoline carboxylic acid

195mg of (+)-2,8-diazabicyclo[4.3.0]non-5-enedihydrogen chloride, 457mg of DBU
and 295mg of 1-cyclopropyl-6,7-difluoro-8-methoxy-1,4-dihydro-4-oxo-3-quinoline
carboxylic acid were added to 2.5ml of acetonitrile and stirred for 10 hours under
reflux. The reaction mixture was cooled to room temperature to result in solid
products. The resulting solid product was filtered, washed with 3ml of acetonitrile
and dried under reduced pressure to give 312mg of desired white solid product.

'H-NMR(CDCl,,); 1.16(4H, m), 2.11(1H, m), 2.70~4.20(7H, m),
4.02(3H, s), 4.65(1H, d), 5.70(1H, s), 7.84(1H, d),
8.80(1H, s)

Example 4:  Preparation of 1-cyclopropyl-6-fluoro-7-(((-)-2,8-diazabicyclo[4.3.0]-
non-5-en)-8-yl)-8-methoxy-1,4-dihydro-4-oxo-3-quinoline carboxylic

acid-

195mg of (-)-2,8-diazabicyclo[4.3.0]non-5-ene dihydrogen chloride was treated by the
process described in Example 3 to give 296mg of desired compound.

Example 5: Preparation of 1-cyclopropyl-6-fluoro-7-(((+)-2,8-
diazabicyclo[4.3.0]non-5-en)-8-yl)-8-chloro-1,4-dihydro-4-oxo-3-

quinoline carboxvlic acid
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195mg of (+)-2,8-diazabicyclo[4.3.0]non-5-ene dihydrogen chloride and 299.5mg of
1-cyclopropyl-6,7-difluoro-8-chloro-1,4-dihydro-4-oxo-3-quinoline carboxylic acid
were treated by the process described in Example 3 to give 346mg of desired

compound.

'H-NMR(CDCl,,8); 1.20(4H, m), 2.10(1H, m), 2.30(1H, m),
2.65~4,10(7TH, m), 4.93(1H, m), 5.10(1H, m),
5.63(1H, m), 7.56(1H, d), 8.61(1H, s)

Example 6: Preparation of l-cyclopropyl-5-amino-6,8-difluoro-7-(((+)-2,8-
diazabicyclo[4.3.0]non-5-en)-8-yl)-1,4-dihydro-4-oxo0-3-quinoline

carboxylic acid

195mg of (+)-2,8-diazabicyclo[4.3.0Jnon-5-ene dihydrogen chloride and 298mg of
1-cyclopropyl-5-amino-6,7,8-trifluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic acid
were treated by the process described in Example 3 to give 298mg of desired

compound.
'H-NMR(CDCl,,é); 1.15(4H, m), 2.1(1H, m), 2.3(1H, m), 2.95(1H, m),
3.2~4.0(6H, m), 4.65(1H, d), 5.75(1H, s), 8.90(1H,s)
Example 7:  Preparation of 9-fluoro-3-(S)-methyl-10-(((+)-2,8-

diazabicyclo[4.3.0]non-5-en)-8-yl)-7-ox0-2,3-dihydro-7H-pyrido[1,2,3-

de]-[1.4]-benzoxazin-6-carboxylic acid

200mg of (+)-2,8-diazabicyclo[4.3.0Jnon-5-ene dihydrogen chloride and 280mg of
9,10-difluoro-3-(S)-methyl-7-oxo-2,3-dihydro-7H-pyrido[ 1,2,3-de]-[1,4]-benzoxazin-6-
carboxylic acid were treated by the process described in Example 3 to give 250mg

of desired compound.

'"H-NMR(CDCl,,5); 1.5(3H, d), 2.0(1H, m), 2.85(1H, m), 3.15(1H, m),
3.3~3.6(4H, m), 3.7(1H, m), 3.9(2H, m),
4.2~4.65(4H, m), 5.65(1H, br, s), 7.55(1H, d)
8.5(1H,s)
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In vitro antibacterial activity test

The antibacterial activity of the compounds of the present invention was demonstrated
in Table 1. The antibacterial activity was determined in accordance with the agar
5 culture medium two-fold dilution method (Hoechst 345) by using a Muller-Hinton
agar medium. Hoechst standard strains were used as the test strains. The strains
having 10’ CFU/ml were inoculated on the culture medium, and the growth of the
strains was observed after incubating them at 37°C for 18 hours, in which

ciprofloxacin was used as a control material.
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Table 1

Strain / Substance Ex. 3 Ex. 4 Ex. 5 Ex. 6 Ex. 7 ciprof.
Streptococcus pyogenes 308A 0.195 0.781 0.195 0.098 0.781 3.125
Streptococcus pyogenes 77A 0.098 0.391 0.098 0.098 0.195 0.781
5 Streptococcus faecium MD8b 0.098 0.195 0.098 0.049 0.195 0.781
Staphvlococcus aureus SGSI11 0.025 0.098 0.025 0.007 0.098 0.195
Staphvlococcus aureus 285 0.025 0.098 0.025 0.013 0.195 0.391
Staphvlococcus aureus 503 0.013 0.049 0.025 0.004 0.098 0.781
Escherichia coli 0 78 0.004 0.025 0.007 <0.002 0.025 <0.002
10 Escherichia coil DC 0 0.195 1.563 0.195 0.098 0.391 0.195
Escherichia coil DC 2 0.025 0.098 0.025 0.025 0.098 0.098
Escherichia coil TEM 0.013 0.049 0.013 <0.002 0.049 0.007
Escherichia coil 1507E 0.013 0.098 0.013 0.004 0.049 0.007
Pseudomonas aeruginosa 9027 1.563 3.125 0.781 0.781 0.781 0.391
15 || Pseudomonas aeruginosa 1592E 0.781 1.563 0.391 0.391 0.391 0.195
Pseudomonas aeruginosa 1771 0.781 1.563 0.391 0.391 0.781 0.195
Pseudomonas aeruginosa 1771M 0.195 0.781 0.195 0.098 0.195 0.049
Salmonella tvphimurium 0.007 0.049 0.007 0.004 0.025 0.007
Klebsiella asrogenes 1082E <0.002 0.007 <0.002 0.007 0.013 <0.002
20 | Klebsiella aerogenes 1552E 0.025 0.098 0.013 0.007 0.098 0.013
Enterobacter cloacae P 99 0.004 0.025 0.007 <0.002 0.049 0.007
nterobacter cloacae 1321E 0.004 0.025 0.004 | <0.002 0.025 <0.002
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What is claimed is:

1.  Compounds of formula (IA) OR (IA’):

10

wherein,
A represent nitrogen or -C=,

|
Y

15
in which Y represents hydrogen, halogen, lower alkyl or lower alkoxy, or
‘together with R, forms -CH,CH,CH,-, -CH,CH,CH(CH,)-, -OCH,CH,-, -
OCH,CH(CH,)-, -SCH,CH,- or -SCH,CH(CH,)-;
R, is as defined above or represents an alkyl group having 1 to 3 carbon

20 atoms, which is optidna]ly substituted with a halogen atom, or a cyclopropyl
group, which is optionally substituted with a halogen atom, a phenyl group,
which is optionally substituted with one or two halogen atoms;
R, represents hydrogen, a lower alkyl, a lower alkoxy, or an amino-
protecting group;

25 R, Ry, R; and Ry may be the same or different and represent independently
hydrogen, lower alkyl optionally substituted by amino, hydroxy or halogen;
X represents hydrogen, halogen, amino or lower alkyl; and

pharmaceutically-acceptable salts thereof.
30
2. A compound of Claim 1, wherein the compound of Formula (IA) or (IA’)

is as follows:

1-cyclopropyl-6-fluoro-7-(((+)-2,8-diazabicyclo[4.3.0]non-5-en)-8-yl)-8-
35 methoxy-1,4-dihydro-4-oxo-3-quinoline carboxylic acid;
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1-cyclopropyl-6-fluoro-7-(((-)-2,8-diazabicyclo[4.3.0]non-5-en)-8-yl)-8-
methoxy-1,4-dihydro-4-oxo-3-quinoline carboxylic acid;

1-cyclopropyl-6-fluoro-7-(((+)-2,8-diazabicyclo[4.3.0]non-5-en)-8-yl)-8-
chloro-1,4-dihydro-4-oxo-3-quinoline carboxylic acid;

1-cyclopropyl-5-amino-6, 8-difluoro-7-((¢ +)-2,8-diazabicyclo[4.3.0]non-5-
en)-8-yl)-1,4-dihydro-4-oxo-3-quinoline carboxylic acid;

9-fluoro-3-(S)-methyl-10-((+)-2,8-diazabicyclo[4.3.0]non-5-en-8-yl)-7-oxo-
2,3-dihydro-7H-pyrido[1,2,3-de]-[1,4]-benzoxazin-6-carboxylic acid; and

pharmaceutically acceptable salts thereof.

Compounds of Formla (Ia) or (I2’):

Rs Rs
Ry, AL Ry
(+)— Ry N-B (=)~ Rs N-B
Re hz. Re II?:.
(Ia) (Ia’)

wherein, Ry, Rs, Ry, R; and R; are the same as defined in Claim 1, and B

is hydrogen or an amino-protecting group.

A compound of Claim 3, wherein the compound of Formula (Ia) or (Ia’) is

as follows:
(+)-2,8-diazabicyclo[4.3.0jnon-5-¢ene;
(-)-2,8-diazabicyclo[4.3.0]non-5-ene.

A process for preparing compounds of Formula (Ia) or (Ia’) which
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comprises,

(@  reacting the compound (II) with N-protected-L-prolyl chloride in an organic
solvent or a mixture of said organic solvent and water in the presence of an

organic or inorganic base to give the compound of Formula (III); and

(b)  conducting column chromatography, optionally followed by acid-catalized
hydrolysis to give the compound (Ia) or (Ia’):

Rs RGR7 ? ;
R
H
: gol
(11) (111)
Rs
R-,' ' R RB
(+)- R ‘ N-B o RsmN'B
" R Re Ry

wherein, R,, R, Rq, R;, R; and B are the same as defined in Claim 3, and R is an
amino-protecting group.

6. A process for preparing compounds of Formula (Ia) or (Ia’) which

comprises,

(@) reacting the compound (II) with N-protected L-proline in an organic solvent
or a mixture of said organic solvent and water in the presence of an organic
or inorganic base and an acid activator to give the compound of Formula
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(1II); and

(b)  conducting column chromatography, optionally followed by acid-catalized
hydrolysis to give the compound (Ia) or (Ia’):

Rs RGR'; IOI pGR7
H v H
R
H
b o/bN'R
(I1) (111)
Rs
R Rg
(+)- R N-B R7m
) -y_ R N-B
Re B, (=) 5 '
Re Ry
(Ia) (Ia")

wherein, R,, R;, R¢, R;, Ry and B are the same as defined in Claim 3, and

‘R is an amino-protecting group.

7. A process for preparing a compound of formula (IA) or (IA’) which process
comprises preparing a compound of formula (Ia) or (Ia’) according to claim 5 or
6 and thereafter converting the compound of formula (Ia) or (Ia’) to (IA) or (IA’):
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