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The action of alwninua amalgam (AI-E&) (1) or a controlled-potential mercury 

cathods (2) on streptomycin (1). in aa aqueous acidic medim, produaes dihydrodeoxy- 

etrsptomycia (III) in high yield, in contrast to oatalytio hydrogea or sodium boro- 

hydride, whose action gives dihydrostreptomyozin (IV) (3). A reaction interaediate of 

the structure XI hae beua postulated to be involved in the reduction of I to III, 

based on the results of electroohemieal studies (2). We have recently shown (4) that 

eolutions of I treated with Al-Q contain a proportion of a new reduction product 

beside III. The proportion of the forum reaches about 25% of added I at an early stage 

of the reaction and then slowly decreases, whereas that of XII steadily increases, 

suggesting the rola of the neu reduotion product a8 the precursor of III, Although this 

product ras not euccessfully isolated, various experimaatal fact8 indicated it is tha 

presupposed Intermediate II. One important line of evidence was the quantitat%ve for- 

mation of 2-methyl-30formylfuraa (v) from this product, by steam distillation of a 

solution containing it at pII 2 to 4 (41, 
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The folloring experiaenta earved to detemine the couras oi the reaction from 

IX to v, Stirrfng aqueous I seeqaisulfate with Squid Zn-Kg at 35OC for 20 hrs, at 

pH 2*7, converted 7w6 of I into If rithout production of III, This reactivity of 

ZnXtg compared w&th Al-Eg till be discussed elsewhere frols an eleotrocheaeLca3. 

&altdpoiat. The reduued solution obtained was kept at different temperaturee after 

plf rdjnstmeot and was studied by t.1.c. (Table I>. Four different epota positive tc 

2,4-&firitropku~n~~~aaiae reagent were abebmed. fforeduced I did not interfssre, 

Two at the spots were due to XX end V, aad the other two were assumed to be repre- 

sent intermedtster (A rod 31, The results of Table I aeelaed Co suggest a reaotion 

aeq%er&ce XfrA+&V, far which the individual rate oaaetaots are PI s and %; the 

effect of pII on the reuults mar thea be interpreted as arising from the variation 

of the rrXat%+e order of these mm&ants, i.e,, kl< 92’ k3 at $i 2.6 and kx Pk2 >k3 

at Pa 6.9. Auaordiaglj, 11 in the reduoed solution was subjected at 25’C ta three 

auocessfre pR adjnstoents and standing, i.e., (a) @ 6,9* 90 rain, (b) pH 3.0, 5 U&U 

and I& p8 2.2, 20 E&R, examining the aoXution at eaeh stags of thelie treatments, 

The data thus obtained (Table XI) shomed that 11 was degaded.to V in three sepa- 

r&e steps, through A and B. fhe &eld of V by steam diat~~~~~oa cf the solution 

at pIi 2 to 4 was unaffected by these treatments, The ph$sicocbem%cal data in 

Table fI suggest A and B are ~,~-~6~t~ated aldebydes. Polarogaphie naves nre 

those already observed ia siatiJ.ar fnstancea (2). A Btneticr study bf polarograpllf 

showed that the first reaction, producing A, is catalyeed by hydroxyl iaa, but side 

reratSoaa rhloh do not Lead ta V bscomee appreoiable at pH above 7.5, at room 

te~~~at~e* 2-Deoxy-2-arethyla~~o-~-~~~~ose @20E> was isolated from the aolntfon 

after the first treatment (pB 6.9) and, atreptidine (RIOE), fawn that after tbs 

aesand (pH 3,0), aa the&r eulfntek% 

Based aposl above results, a reaction aequanee involving tro iatemeedS.atea Ifa 

and ‘Elb, rhizrb oarrespond to A azxd B, respecstively, was aoaaeired and showa in the 

aaheee. It was substaat%ated by the isolation of thb intemadiate B and its idmtf- 

fiostion, which fs aa follows, 'rhe 6olution after the second of the above auoeaasire 

treatments (pE 3.0, I$ u&n) was readjusted to pH 6.9 and was repeatedly extracted with 

ethyl acetate. After coacentratfon iri oamsm, t&e sub&ants in tile extra& wss 

traasfezred to the aqusous phaatr, from which traeele ef V wee remowed by extraction 
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Table I. T.1.a. study of the degradation of II. Silloa gel Q, C6H6-EtOAo 3:2. 

Visualized dth 2,4-dinitrophenJrlhjdrasine in Iy-ECl, 50% MeOH, 

m = rediu8 

Table II. Data on solutions under stepdse degradation. 

Absorption, BID 

222 (shoulder) dif fasio8 2 

a. 0.1 z citrate, b, 0.1 2 phosphate. 0, Nunber of slectron6 consumed. 

Table III. N.r.r. results on IIb. Solvent: D,O. lCO?ms. 

Integration 

Signal Group 

Pattera 

Chemical Shift" 

Spin Decoupling 

Signal due to 

[of the isomer(s)1 

1E 

A 

br.8. 

6.98 

lH 

I A \ 

m. br,s. 

(6.3~ 6.1) 

m. 

(5.4w4.8) 

overlappsd 
br,doubletm 
(1.5N 1.2) 

Decoupled Irradiated 

H-2 H-l H-l. H-4 H-4 E-5 H-5 

Cl & 23 I1 or 23 [2 or 11 Cl7 E21 II23 Cl1 

a. Chemical s&if& are referred to DSS signal. 

Chemical shifts of signals under decoupling: % 6.30; B2 6.20; Dl 1.43; 

I)2 1.34. Abbreviations: br.=broad; in,=nultiplet; q.=quartet; t.=triplet; 

d,=doublet; e.=singlet. 
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with petroleum ether, 
20 

Freese-drying gave a colorless syrup, CCC I,, nearly zero 

(c = 1, a$), It was readily dehydrated to V, within hours at room temperatura. The 

i.r. speotrum (film) showed an ct./3 -unsaturated aldehyde group ( sCzo X683 om"), a 

triaubstituted ethylene group ( gC_R 807 EID-') and a inethyl group. It8 U.V. absorption, 

X=20 
max 

(1~) 218 ( 6 9,400), 322 i 6 261, and polarographic reduction wave, Elj2 = -1.00 

v. ra, SCE at pH 6.0 (n a 21, are tJpica1 of aa ~,~-uMat~ated aldehyde. N.m.r, 

results (Table III) were coneistant with the structure Ilb, but also revealed that the 

substance obtained was vary probably an equilibrium mixtwo of a pair of stereoisomers 

(1 and 2 in Table III). Long-range interactions aided by the presence of C=C bond 

within the furanose ring (5) are obvioue in the complexed coupling of signals, 

A diselaicarbaaone, C8~1403N6, was obtaFned from the substance B as yellow plates, 

a,& 22J°C, CtiJr +8,7O tc = 0.5, JIMSO). The wavelength of its absorption, 1'2' 
aax 

(am? 320 ( E 46,100), which is unusually long for a aemicarbazone, should be due to 

a -N=i%&&-C=N- group and indicate8 it is the diseaiearbaeone of tbe open-chain form 

of IIb. These accurmlated results satablished the strmture of B as 3-(l-formyl- 

2,3,5-trideoxy-L-@gcero-pent-2-enofuranose (IIb) and, toaeequently, that of A aa 

IIa. A reaction sequence sirilar to this, i.e., the fornation of a 2',3*-unsaturated 

nucleoside by E2 rechanism, and its transition to a furan derivative, has been 

reportsd (6). In our ease the forsaticm of IIa may be by an E2, or perh8ps by an 

ElcB mechanism, involviag a carbanion intermediate. Either of the two reaction which 

follow it neem catalyaed by hydrogen ion. 
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