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Abstract- Toward the synthesis of liposidomycin degradation product, the 

introduction of a uracil group was studied. In the presence of an N-methyl group 

on the diazepanone ring, the introduction of a uracil group failed. The 

O-nitrobenzenesulfonyl (Ns) protecting group played an important role for the 

introduction of a uracil group.

Liposidomycins (1a) are a family of novel lipid-containing nucleoside antibiotics of unusual complexity, 

found in the culture filtrate and mycelia of Streptomyces griseosporeus.1 Liposidomycins inhibit 

phospho-N-acetylmuramylpentapeptide transferase that is the primary stage of a lipid cycle in bacterial 

peptideglycan synthesis, and the antibacterial action is expressed.2 The effect is about 1000 times that of 

tunicamycins that have the same action, and indicates very high selectivity. The structure of 

liposidomycins was proposed on the basis of degradation and spectroscopic studies.3 However, the 

stereogenic centers in the lipid and diazepanone moieties remained unassigned. The synthetic studies of 

liposidomycin and diazepanone ring model compounds have been executed for the assignment of 

stereochemistry by Spada-Ubukata,4 Knapp,5 Kim,6 and Gravier-Pelletier.7 In 2004, the stereochemistry of 

diazepanone moieties was revealed by X-Ray crystallography analysis of caprazamycin (1b).8 In 2005, 

Matsuda et al. succeeded in the total synthesis of Caprazol (2b), a core structure of the Caprazamycin 

antituberculosis antibiotics.9 

We already studied the assignment of liposidomycin stereochemistry, and the synthesis of 

1,4-diazepane-3-one analogue (3) was reported.10 This paper describes the synthesis of triacetate (9) from 

the coupling of the amine part (4) and carboxylic acid part (5), and further attempt for the introduction of 

a uracil moiety into 9 as shown in Scheme 1. The carboxylic acid (5) was prepared from the 
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corresponding alcohol (11)4 by oxidation. PDC oxidation of 11 required long reaction time and 

over-oxidation occurred. 

1a:  Liposidomycins: R1= alkyl chain, R2 = H, R3 = SO3H

1b: Caprazamycins : R1= alkyl chain, R2 = sugar unit, R3 = H

O

HO OH

N NH

O ON

N

Me

Me

O O

O

R3O OH
NH2

OR1

OR2O

O O

O

HO2C

O

HO OH

N NH

OR4N

N

Me

Me

O O

OHO

HO2C

2a: Liposidomycins degradation product: R4= H

2b: Caprazol: R4= aminosugar

2'
5'

6'
7'

3

OBz

OMOMN

N

Me

Me

O

HO

HO2C

2'
5'

6'
7'

 
Figure 1 

 

O
OMe

O O

O

N3 OBn

HOO

O

NH

Me

Ph

O
OMe

O O

OBnN3

N

O

O

Ph

Me
O

6
4 5

9

+

O

AcO OAc

OBnN

N

BzO

Ph

Me
O

Me

OAc

2'5'
6'

7'

1

23

4

O
OMe

O O

OBnN

N

BzO

Ph

Me
O

R

7: R = H

8: R =Me

2'5'
6'

7'

1

23

4

10

O

AcO OAc

OBnN

N

BzO

Ph

Me
O

Me

N NH

O

O

2'5'
6'

7'

1

23

4

 

Scheme 1 

 
The following coupling reaction with amine part (4)11 under DCC conditions gave amide (6) in only 38% 

yield (2 steps). To improve the low yield of the coupling reaction, 2, 2, 6, 6-tetramethyl-1-piperidinyloxy 

free radical (TEMPO)12 was used as an oxidation reagent. The obtained crude 5 was coupled with 4 via 

acid chloride to afford 6 in 76 % yield (2 steps). 

Selective acid hydrolysis of the acetonide group of 6 readily gave 1,2-diol (12) in 76 % yield. Sequential 

protection of the primary hydroxy group with the TBDMS group and the secondary hydroxy group of 13 
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with the Ac and Bz groups afforded 14 and 15, respectively. Careful acid and/or fluoride treatment of 

acetate (14) gave a mixture of primary alcohol (16) and Ac group migrated secondary alcohol (17) in 

moderate yields. The TBDMS deprotection of benzoate (15) by HF-pyridine gave the desired 18 in 95% 

yield. Swern oxidation and following reductive amination of 19 on 10% Pd-C in EtOAc in the presence of 

AcOH produced 1,4-diazepanan-3-one (7) in 63 % yield. N-1 Methylation by HCHO, AcOH and 

NaBH3CN in MeCN afforded 1,4-diazepanon-3-one compound (8) in 85 % yield (Scheme 2). 
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Scheme 2 

 
When the 1H-NMR spectrum of 8 was compared with that of 2a, the J values for 8 closely matched those 

of 2a (Table 1). Therefore, the stereochemistry of 8 was expected to be the same at the degradation 

product of liposidomycin. 
 

Table 1. 1H-NMR spectral data of 1,4-diazepan-3-one compounds 
position 2a (in D2O) 8 

2’ 
5’ 
6’ 
7’ 
7’ 

3.68, d, J = 10 Hz 
4.22, d, J = 4.8 Hz 

4.46, dt, J = 4.8, 2.7 Hz 
3.16, dd, J = 2.7, 15.3 Hz 
3.21, dd, J = 2.7, 15.3 Hz 

3.62, d, J = 8.0 Hz 
5.03, d, J = 4.4 Hz 

5.98, dt, J = 4.4, 2.2 Hz 
3.30, dd, J = 2.2, 16.0 Hz 
3.45, dd, J = 2.2, 16.0 Hz 
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After the deprotection of the C1-methyl acetal and 2, 3-acetonide group of 8 under acidic conditions, all 

of the hydroxyl groups of 20 were protected with an acetyl group to provide triacetate (9).13 Unfortunately, 

all attempts for glycosidation with a uracil group using bistrimethylsilyluracil (21) promoted by Lewis 

acid were unsuccessful (Scheme 3). The uracil group did not react with 9 due to the presence of an 

unshared electron pair of N-1’ nitrogen at the diazepanone ring due to the trapping of Lewis acid .5   
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Scheme 3 

 
We prepared the nitrogen group masked model compound (22)14 with an O-nitrobenzenesulfonyl (Ns) 

group15,16 for the glycosidation of a uracil group (Scheme 4). The glycosilation of 22 with 21 in the 

presence of SnCl4 in CH2Cl2 proceeded smoothly; the target compound (23) was obtained in 55 % yield. 

After the acetyl group conversion into the 2,3-acetonide group, the Ns group was removed by PhSH. The 

following reductive methylation of 25 provided N-methyl compound (26)17 in 44 % yield (2 steps). 

 

a) 21, SnCl4, MeCN, 0˚C, 55%; b) K2CO3, MeOH, H2O; c) CSA, 2,2-
dimethoxypropane, CH2Cl2, (2 steps 84%); d) PhSH, KOH, MeCN, 
50˚C, 66%; e) NaBH3CN, 37%HCHO, AcOH, CH3CN, 66%.
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On these studies, we found the Ns protecting group played an important role for the introduction of a 

uracil group. Therefore, the introduction of a uracil for 27 having an electron-withdrawing group on the 

amino group is an ongoing project. 
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