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In continuing the search for intermedi.stes lying on the pathway of blsaticldin 8 biosynthc- 

sisl), hitherto unknown cytoslne nucleoside complex comprising from six components has been 

isolated2) from the fermentcrtlon broth of Streptayoee &88o&tmwg8n88. This ccmmunicatlon 

concerns with the structural elucidation of the two main components, designated pentopyranine A 

and c. 

Pentopyranine C L, 

basic compound with pICa 

27Onm (E=8,450) in 0.11 

CoHleOsBs(M+: m/e 227) mp. 143-145%, [a]i'+20° ( c 1.2, HzO) is a weak 

4.2 and shows UV absorption spectrum [A_ 278~ (~12,200) in 0.M HCl, 

IkOHl almost identical with that of cytidine. These evidences together 

with the nmr spectral data [a:: 6.45 and 8.05 (each 18, d, J=BHz)] Indicate that l-substituted 

cytosine is the chromophore of 2. The presence of a sugar moiety in & is shown by the IP 

spectrum (v_ nuJol 3500-3200, 1140 cm-l). 

2 was acylated to give triacetate II, CreHleOvBe(M+: m/e 353), Vuu_ol 1740, 1670, 1560, 

1230 cm-l, mp. 203%, 6~31.95(equatorial CHJCOO-), P.lS(axial Cl&COO-), 3, 2.27(cH,COH-), 

7.50 and 7.80 (each lH, d, J=7.5&) and tribensoate III, Cs0HesO~Ie(l4+: m/e 537), V_ CHcle 1720, 

1675, 1560, 1270, 1120 cm-1, dW '='-7.4 (2 X CIHSCOO-) and -7.9 (CsHsCOlV-), with acetic 

anhydridelpyridine and benzoyl chloride/pyridine, respectively. 

cytoaine nucleus in L was acylated under these conditions, there 

groups in the sugar moiety of r. 

Since the smino group of 

should exist two hydroxy 

The nmr spectrum of I (see table) shows an momeric proton, a methylene and four ill- 

resolved hydrogen8 attached to carbon bearing oxygen function. On benzoylation of L, two of 

the four hydrogen6 shifted to low field by 1.2-1.3 plrm and the rest remained without 

considerable changes in the chemical shift. (III. see table) This means that the latter twc 

hydrogsns bind to the carbon adjacent to the sugar ring oxygen and that the sugar takes 

pyranose form. The steric relation between Br'and &'I8 

on the large coupling constants (J1',f=9.2Hz in 1, 9.5 in 

determined to be t2ums disxial based 

III), and Hz'further coupled to the 

/ 

3991 



3992 lb. 3e 

methylene protons. small J*'.sa@ andJsa$,'clesrlYindicate that Hs'is in equatorial position. 

It follows from these facts that 1 is l-Q-(3'-deoxy-L-arabinopyranosyl)-cytosine or its mirror 

image, l-u-(3'-deoxy-D-arabinopyranosyl)-cytosine. 

The absolute configuration of the sugar was determined to be L by comparing its 2,4-dinitro- 

phenylosazone IV, C17H16010Na mp. 2~7-258~~ (dec.) with an authentic sample of 3-deoxy-D-pentosone 

4) 2,4-dinitrophenylosasone . Whereas both compounds were completely identical in mps. and IR 

spectra, they showed opposite sign in optical rotation ( [u]ilauthentic: +326’, c 0.218, lit 4, 

IV: -318" c 0.204, dioxane). - Therefore, the structure of 1 is established as l-o-(3'-deoxy-L- 

arabinopyranosyl)~cytosine as shown below (R=OH, R'=H). 

f (R=OH, R'=H) in O,O/OCl III (R=c~H~co~, R*=c6H5Co) in CDC13 

5.55 4.2 2.40 1.94 4.2 4.08 3.90 6.25 5.52 2.52 2.26 5.40 4.37 4.06 

Hltl H2a H3e H3a Hje je y5a 
uuuu 

Hla H2a H3e H3a Hy! 'Iy y5a 
uuuu 

9.2 * 13.8 2.6 * 12.5 9.5 5.0 12.5 2.5 * 13.8 

11.3 0.6 11.3 0.8 

* * 

g (R=H, Rs=CH3CO) in CDC13 
* 
Couplings between these protons 

5.84 / 1.7 - 2.3, 4.87 4.22 3.87 (smaller than 2 Hz) were confirmed 

Hla H2e H2a H3e H3a H4e H5e H5a 
by spin decoupling experiments. 

i_J IU 
1.3 

I 
* 12.0 

10.0 0.6 
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Pentopyranine A 4 C~HI~OSNI(M+: m/e ul), mp. 258'% (dec.1. 

?lW 
27811m(~=13,100) in O.lN HCl 2~nm(s=8,850) in O.lN NaOH, pRa 

3993 

tal~‘o” (c 0.75, Hz01 

4.2, V? 3380, 3200, 1208, 

-1 
1llO cm , is very similar to 2 in physicochemical properties, but instead of triacetate, it gave 

diacetate VI, C1sHrvOsNs(M+: m/e 2951, mp. 201-202.5eC, ~2 1710, 1670-1630, 1570, 1240 cm-l 

CDCls 
%Ms 2.13taxial CHsCOO-), 2.28(CH3CON-) on acetylation with acetic anhydride/pyridine. - - 

In the nmr spectrum of c, an anomeric proton appeared as a doublet of doublets (Ji,rAlO.O, 

Jr',z&l.3Hz) with negligible acyl shift. Through the comparison of the nmr spectra, the molecular 

formulae as well as the results of the acetylation between 2 and l, it becomes evident that one 

hydroxy group in L has been replaced by a hydrogen to give <$dideoxy-pentopyranose taking Cl(L) 

conformation. The L configuration of the sugar was determined by comparing its 2,4_dinitrophenyl- 

hydrazone VII, CrrHrbOsN4(M+: m/e 298), mp. 128-135%, [a]i1+2.70 (c 1.0, dioxane) with that of 

authentic 2,3-dideoxy-D-pentose, [al", -2.6O (c 1.0, dioxane) which was synthesized by the oxida- 

tion of 1,2-O-isopropylidene-(s)-pentane-1,2,5-trio1 5) followed by acid treatment. Thus, the 

structure of 1 is l-a-(2<3cdideoxy-L-arabinopyranosyl)-cytosine. 

Although various kinds of (deoxy)nucleosides and (deoxy)nucleotides have been isolated from 

nature as free forms 6) and/or as components of DNA and HNA 7) ,mostof these possess g-D configura- 

tion. Therefore, to the best of our knowledge, pentopyranine A and C are the first naturally 

occurring nucleosides with a-L configuration and are presumed to be shunt pathway products of 

blasticidin S biosynthesis as shown below. 

cytosine 

+ 

1 

+--+ 

glucose 

hypothetical 

intetmediate 

blastfcidin S 

(R=blastidyl) 

Pentopyranine C 

-L 
Pentopyranine A 
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It may be of interest to note that an antibiotic cordycepin (3'-deoxyadenosine) 8) bad been 

isolated from the ferjnentation broth of Cordycepts mi~itaris 88 a sole 3’4eoxy nucleoside. 

. 
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