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Abstract－The convenient syntheses of the precursors of the constituting Fragments 
A, B, A-B, and its macrocyclic compounds for telomestatin, which exhibits strong 
antitumor activity, were first achieved. 
 
  

A metabolite telomestatin (1),1,2 isolated from the culture of Streptomyces anulatus 3533-SV4, has a very 
unique macrocyclic structure constituting of oxazole and thiazoline rings only, as shown in Figure 1.  
Not only the interesting structure but also the bioactivity of 1, exhibiting strong antitumor activity, 
attracted us to investigate its total synthesis and structure-bioactivity relationships.  So far, it has been 
already known that various oxazole-4-carboxylates are derived from hydroxylated α-amino acid,3-5 its 
dipeptide,5,6 α-dehydroamino acid,5,7 its dehydropeptide7 and so on.  However, the synthesis of 
2-(1-amino-2-hydroxyalkyl)polyoxazole-4-carboxylates by the oxazolation of dehydropeptide has not 
been reported yet.  Here, for the total synthesis of 1, the promising precursors of the protected Fragment 
A and B, benzyl 2-(2-{2-[1-(N-Boc)amino-2-(O-TPS)hydroxyethyl]-5-methyloxazol-4-yl}-5-methyl- 
oxazol-4-yl)oxazole-4-carboxylate (17) [(P)-2] and methyl 2-(2-{2-[1-(N,O-Isop-N-Cbz)amino- 
2-hydroxyethyl]oxazol-4-yl}oxazol-4-yl)oxazole-4-carboxylate (24) [(P)-3] were first synthesized.  

S
N N

O

N
O

N O

NO

N
O N N

O O

     Telomestatin (1)

HO

H2N N

O

N
O

N O

NO

N
O

N Cbz
N

O OBn

OTPS

O

O

O25 18

Figure 1. Retrosynthesis of 1.
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Furthermore, fragment condensation between Fragments A and B for Fragment A-B and  its 

macrocyclization are also described. (Boc=t-butoxycarbonyl, TPS=t-butyldiphenylsilyl, Isop= 

isopropylidene, Cbz=benzyloxycarbonyl).   

First, to synthesize methyl 2-(1-amino-2-hydroxyalkyl)oxazole-4-carboxylate (9: a; R=H, b; R=Me) as 

the important constructing block, β-elimination of OH group of the C-terminal Ser residue of 

N,O-Isop-N-Cbz-L-Ser-L-Ser-OMe (4a)- or -L-Thr-L-Ser-OMe (4b) with methanesulfonyl chloride (MsCl) 

in the presence of Et3N and DBU8 gave  the corresponding ∆2-dehydrodipeptide9  derivative (5a,b). 

Without purification, bromination with NBS (N-bromosuccinimide) in MeOH5,10,11 gave the expected 

α-methoxy-β-bromoalaninedipeptide (6a,b). According to  the method reported,12  subsequent 

cyclization of 6a,b with Cs2CO3 gave 4-methoxyoxazoline derivative (7a,b), the MeO group of which 

was β-eliminated with CSA to give the corresponding oxazole derivative (8a,b).13  Deprotection of the 

Isop group of 8a,b with TFA and CHCl3 (4 : 96 v/v), followed by deprotection of Cbz group with 10% 

Pd-C/H2 gave the expected 9a,b14 ( Scheme 1).  
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Scheme 1. Reagents and conditions: i) a) MsCl, Et3N/ CHCl3, b) DBU/ CHCl3,  ii) NBS, MeOH/ THF,  
iii) Cs2CO3/ Dioxane, 60oC, iv) cat. CSA/ Toluene, 70oC, v) 4% TFA-CHCl3, vi) H2, 10% Pd-C/ MeOH  

Secondly, to synthesize the precursor of 2, after preparing N-Boc-N,O-Isop-5-methyloxazole-4-carboxylic 

acid (10), derived by bromination and then oxazolation of N-Boc-∆2-dehydrodipeptide,14 coupling of 10 

with 9b using BOP15 as a condensing agent and (i-Pr)2NEt gave the corresponding 

2-(5-methyloxazoloyl)oxazoledipeptide (11). Similarly to the case of 5, consecutive β-elimination of the 

OH group of 11 with MsCl and then DBU, followed by bromination of the formed dehydrodipeptide (12) 

with NBS in CHCl3 in place of MeOH gave β-bromodehydrodipeptide derivative (13), which was 

oxazolated with Cs2CO3
15 to give the protected trisoxazole derivative (14).  After ester hydrolysis with  

1 M LiOH, the obtained free acid (15) was again esterified with BnBr.  The Isop group of the obtained 

Bn ester (16) was deprotected with 4% TFA and then protected with TPSCl to give the corresponding 

2-[1-(N-Boc)amino-2-(O-TPS)hydroxyethyl]trisoxazole derivative 17 [(P)-2],16 the Boc group of which 

was finally deprotected with TFA to give the precursor of 2 (18), almost quantitatively (Scheme 2). 
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Scheme 2. Reagents and conditions: i) BOP, (i-Pr)2NEt/ DMF,  ii) a) MsCl, Et3N/ CHCl3, b) DBU/ CHCl3, 
iii) a) NBS/ CHCl3, b) Et3N/ CHCl3, iv) Cs2CO3/ Dioxane, 60oC, v) 1M LiOH/ MeOH, vi) BnBr, Et3N/ DMF, 
vii) 4% TFA-CHCl3, viii) TPSCl, Imidazole/ DMF, ix) TFA-CHCl3(2:3)  

 

Thirdly, to synthesize the precursor of 3, hydrolysis of methyl ester part of 8a with 1 M LiOH, followed 

by condensation of the formed free acid (19) with 9a using BOP gave the 2-oxazoloyloxazoledipeptide 

(20).  Furthermore, similarly to the above cases as shown in Schemes 1 and 2, the successive 

β-elimination of OH group of 20 to the dehydrodipeptide (21), α-methoxy-β-bromination of 21 to the 

β-bromo-α-methoxy derivative (22), oxazolination of 22 to the methoxyoxazoline (23) and β-elimination 

of MeO group of 23 afforded the desired trisoxazole methyl ester (24)[(P)-3].17  Subsequently, the ester 

part of 24 was hydrolyzed with 1 M LiOH to give the precursor of 3 (25), almost quantitatively ( Scheme 

3). 
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Finally, fragment condensation of 25 with 18 by the BOP method gave the protected 



2-{2-[1-(N-aminoethyl)trisoxazoloyl]trisoxazole}-4-carboxylate derivative (26),  the Isop group of 

which was in situ deprotected with 4% TFA-CHCl3 to give the corresponding benzyl 

2-[1-(N-Cbz)hydroxyethyl]polyoxazole-4-carboxylate derivative (27).18  Lastly, after deprotection of 

Cbz and Bn groups of 27 with 10% Pd-C/H2 in MeOH,  macrocyclization of the formed both N- and 

C-termini free compound (28) using BOP and N-hydroxybenztriazole (HOBt) in the presence of 

(i-Pr)2NEt and DMAP in DMF under high dilution conditions (1 mmol/L) proceeded smoothly to give the 

expected macrocyclic compound (29)19 [colorless amorphous material, 45% yield.  MALDI-TOF MS 

Found: m/z 951.27 (M + Ag)+.  Calcd for C42H38N8O10Si: 950.82 (M + Ag)+] (Scheme 4). 

 

O

N

O

N
O

N

O

O

N
OTPS

O

N
OBn

O

N

O

N
H

O

N
Cbz

O

N

O

N
O

N

O

O

N
OTPS

O

N
OR

O

N

O

N
H

HO

HN

N

O

N
O

N O

NO

N
O N

O

OTPS

NH

O

H
N

O

18, i)

 80 %

25

iv)

  45%

29
Scheme 4. Reagents and conditions:  i) BOP,(i-Pr)2NEt/ DMF  ii) 4% TFA-CHCl3  
iii) H2, 10% Pd-C/ MeOH,  iv) BOP, HOBt, (i-Pr)2NEt, DMAP/ DMF (1 mmol/ l).

O

N

O

N
O

N

O

OH

O

N
Cbz

26

27: X= Cbz, R= Bn
28: X= H, R= H

iii) quant

  80%
X

OH

ii)

 
 

In conclusion, it is noteworthy that convenient synthesis of the two kinds of trisoxazole sequences,  their 

coupling and then macrocyclization were first achieved in short steps by novel method.  Further 

investigations on the total synthesis of 1 are currently under way in our laboratory. 
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