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ABSTRACT The first total synthesis of streptothrlcln F was achieved and its 
structure was unequivocally confirmed. 

Streptothrlcln 1s a potent antlblotlc which was isolated in very early 

time.') Because of its inherent toxicity, 3) however, little attention 1s paid 

to it now. We started synthetic studies on this antlblotlc In order to elucidate 

the chemical structure and its relation to the antibiotic activity as well ds the 

toxicity. Quite recently, we determined the structure of streptothrlcln as 
1 435) extending the early proposal of van Tamelen et al. 6) -2 On the basis of this 

result, we now succeeded In the first total synthesis of streptothrlcln F (l_, 

n=l) and consequently established the structure unequivocally. This work makes 

it possible, at the same time, to prepare various structural analogs of 

streptothrlcln which are necessary for our future study on the relationship 

between structure and activity. 

In our previous synthesis of Ng- streptolldyl gulosamlnlde, a method was 

established to construct a B-glycosldlc linkage between gulosamlne and the 

exocycllc nitrogen atom of guanldlne moiety In streptolldlne 4) Furthermore, 

it was shown that the 4-0-carbamoyl group can be smoothly introduced under a mild 

condltlon, and that this substltuent and also a protected 8-lyslne moiety survive 

under the condltlon of the glycosyl guanldlne formation 5) Thus, in the 

following synthesis, B-lyslne, carbamoyl and then streptolldlne moieties were 
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introduced In this order to the gulosamine molecule. The all persistent 

protecting groups employed were those which can be removed only by hydrogenolysls 

at the final synthetic stage. 

A starting material of gulosamlne skeletone was prepared from D-glucosamlne 

according to our recent modlflcatlon of the Gross’ procedure 7) for the corre- 

spondlng benzyl glycoslde 4) The structures and stereochemlstrles of the lnter- 

mediates were conflrmed in comparison with the benzyl derlvatlves Ally1 Z- 

benzyloxycarbonylamlno-Z-deoxy-a_D-glucopyrano~~de (2) (mp 138.5-139 5”C, - 
‘H-NMR 6 4.92ppm, lHd, J , , 2=2Hz, H-l) was prepared from 2-benzyloxycarbonyl- 

amino-2-deoxy-D-glucose (3 % dry HCl in ally1 alcohol at 100°C for 30 mln). 

Selective acylatlon of its 3- and 6-hydroxyl groups was effected by using 3 

equivalents of benzoyl chloride at low temperature (In pyrldlne at -2O’C for 3 hr 

and then at O’C overnight) to give 3,6-dlbenzoate (z).8) It was then mesylated 

wlthout further purlflcatlon (mesyl chloride In pyrldlne) to give mesyl 

dlbenzoate (4) (87% from 2, mp 102.5-105OC) Alkaline treatment of 4 (0.5N 

aqueous NaOH - dloxane 3 4 at room temperature overnight) afforded an 3,4- 

anhydro sugar of galacto-conflguratlon (5) In a good yield (939, mp 135-136’C). 

After acetylatlon of the 6-hydroxyl group of 5, the product was dissolved In 

acetic acid. On addltlon of water to this solution at lOO’C, the epoxlde ring 

was opened with partlclpatlon of the nelghborlng benzyloxycarbonyl function 7) 

to afford an oxazolldone derlvatlve of desired gulo-conflguratlon, 1 e , ally1 6- 

O-acetyl-2-am~no-2-N,3-O-carbonyl-2-deoxy-~-D-gulopyranos~de (2) (78% from 5, mp 

114- 116’C). 

After the free 4-hydroxyl group of 6, to which the carbamoyl function 1s 

introduced later, had been tentatively protected (MEM chloride and ethyl- 

dllsopropylamlne In dloxane at 7O’C for 4 hr), the resultant MEM derlvatlve 7 - 
(73%) mp 80-82’C) was subjected to alkaline hydrolysis (Ba(OH)2 In 50% EtOH under 

reflux for 1 hr) The product S was directly coupled with NB,NE-dlbenzyloxy- 

carbonyl-L- B-lyslne ‘) (EtOCOCl and trlethylamlne in dry THF) to give 2 (91%, 

mp 93-95’C), benzylatlon of which (benzyl bromide and BaO-Ba(OH)2 in DMF at room 

temperature for 15 hr) yielded dlbenzyl derivative 10 (66%, mp 94.5-95.5’C). The - 
MEM group was now removed (ZnBr 2 In dry CH2C12) and the product was successively 

treated with chloroacetyl lsocyanate (In CHzCl 2 at 0°C for 30 rnln) and with Zn- 

powder In methanol (at room temperature for 3 hr) to afford 4-carbamoyl 

derlvatlve (11) (67% - from lo, mp 122-124’C) Removal of glycosldlc ally1 group 

(lsomerlzatlon with RhCl(PPh ) 3 3 and cleavage with HgC12-HgO)l’) gave 12 (74%, - 
mp 184. S-185.5’C) , which was then treated with p-nltrobenzoyl chloride In 

pyrldlne to give 1-B-p-nltrobenzoate 13 (95%, mp 173-175’C, ‘H-NMR 6 5.91 ppm, - 
lHd, J1 ,z= 9 OHz, H-l) ‘1) This was then converted into O-glycosyl lsothlocyanate 

14 (22%, mp 158-159°C dec, ‘H-NMR - 6 4.93 ppm, lHd, Jl,n=lOHz, H-1)12) [ 1) dry 

HBr in CHzC12 at room temperature for 30 rnln, 11) KSCN and CaSO& In dry acetone] 
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MEM = CH30CH2CH20CH2- PNB = p-O2N-&H4CO- Z = GjHsCH20CO- 

Coupling of 14 with streptolldlne part, 1.e , - 2,5-dlamlno-3-O-benzyloxymethyl-3- 

t-butoxycarbonylam~no-2,3,5-trldeoxy-D-arab~nono-l,5-lactam, 4) to give syrupy 

thlourea derivative 15 (68%). It was subJected to the procedure for glycosyl - 
guanldlne formation [ 1) Et1 in THF under reflux for 2 hr, 11) trlfluoroacetlc 

acid at room temperature for 15 mln, 111) trlethylamlne in THF].4) After hydro- 

genolytlc removal of the protecting groups (Pd-black in acetlc acid), the flnal 

product was subjected to column chromatography on Sephadex G-25 (BuOH-AcOH- 
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pyrldlne-Hz0 15 3 10 12) and then on Amberllte IRCSO (H+form, 0.5 M pyrldlne- 

AcOH buffer pH 5.0). The purlfled product was converted into trlhydrochlorlde 

[hygroscoplc powder, [alA -49" (c 0.14, HzO)] and ldentlfled with natural 

streptothrlcln F by means of TLC (cellulose, with several solvent systems 

including the same one as in the Sephadex G-25 column) and 'H- as well as 13C- 

NMR. The synthetic and natural samples showed ldentlcal antlblotlc spectra 
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