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ABSTRACT 

SF-666 A and SF-666 B were isolated from the fermentation broth of a species 
of Streptomyces. They were characterized by conversion into the same phenylosazone 
and two different pentaacetates. The mass spectrum of the phenylosazone established 
its molecular formula as C,H,,04~(N2HC,H,),. N.m.r. spectroscopy indicated 
that SF-666 A was an aldose having the D-gluco configuration and SF-666 B was 
the corresponding ketose. The mass spectrum of the phenylosazone was similar to 
that of 7-deoxy-L-galacto-heptulose phenylosazone, bu: their infrared and n.m.r. 
spectra were different. The structures of SF-666 A and SF-666 B were determined to 
be %deoxy-D-gZycero-D-gluco-heptose and 7-deoxy-D-alfro-heptulose, respectively. 

rNTRODUCTION 

Streptomyces setonensis nav. sp. was found to produce antibiotics active against 
Gluconobacter suboxydans and some strains of Staphylococcus aweus. Two active 
components, SF-666 A and SF-666 B, were isolated from the broth filtrate, and they 
were purzed and separated from each other by repeated chromatography on carbon, 
cellulose powder, and paper ‘. In the present paper, investigations on the determina- 
tion of the structures of SF-666 A and B are described. 

RESULTS AND DISCUSSION 

When SF-666 A was treated with dilute alkali, a thin-layer chromatogram of 
the reaction mixture showed that it contained SF-666 B and A and an unidentied 
minor product. SF-666 B showed a positive orcinol test for ketose, whereas SF-666 A 
showed a negative test. 

The n.m.r. spectrum (lOO-MHz) of SF-666 A at mutarotation equilibrium in 
deuterium oxide showed, at lowest field, a doublet at r 4.75 (.I1 ,2 3 Hz) and a doublet 
at z 5.35 (JI,z 7.5 Hz) in approximately 1:l proportion. These signals were assigned 

*Part II of the series “Studies on New Antibiotics, SF-666 A and B Substances”. For part I, see 
Ref. 1. 

Carbohyd. Res., 17 (1971) 375-382 



376 T. ITO, N. EZAKI, T. TSURUOKA, T. NIIDA 

to H-l of the a-D- and B-D anomers, respectively. The spectrum revealed the presence 
of a terminal methyl group, 7 8.75, J7.5 Hz. 

Treatment of SF-666 A with phenylhydrazine gave a crystalline phenylosazone 
(I), which was identica1 with the phenylosazone of SF-666 B. In the low-resomtion 
mass spectrum, the molecular-ion peak was observed at m/e 372 and the mass mea- 
surement confirmed the molecular formula C1 sHz4N404. The elemental composi- 
tions for the major peaks are shown in TabIe I. In the previous report2, the mass 

TABLE I 

ELEMENTAL COMPOSITIONS DETERMINED FROM EXACT-MASS MEASUREMENTS ON MAJOR PEAKS OF THE MASS 

SPECTRUM OF SF-666 PHRNYLOSAZONE (1) 

de 

Obs. Calc. 

Elemental 
composition 

372.179 372.180 
354.167 354.169 
336.158 336.159 
267.125 267.125 
262.122 262.122 
249.113 249.114 
188.080 188.082 
174.065 174.067 
158.072 158.072 
119.059 119.061 

spectra of phenylosazones of common monosaccharides were presented and inter- 
preted, and the structure and fragmentation route of 1 is suggested in Scheme 1. 
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The n.m.r. spectrum of 1 in pyridine-d, showed the methyl signal as a doublet 
at 7 8.37, J 7.5 Hz, the H-3 signal as a singlet at r 4.48, and the H-4, H-S, and H-6 
signals as a multiplet at r 5.52-5.38. 

Acetylation of SF-666 A with acetic anhydride-pyridine gave a crystalline 
pentaacetate. The n.m.r. spectrum of this product in chloroform-d indicated that 

Carbohyd. Res., 17 (1971) 375-382 



SF 666-A AND SF-666-B 377 

it was a mixture of the cc- and /I-D-pyranosepentaacetates. From this mixture, the E-D- 
anomer was obtained by treatment with an isomerizing reagent3 composed of acetic 

acid, acetic anhydride, and sulfuric acid. The chemical shifts of H-l and H-5 and the 
coupling constants of the ring protons of the CL- and j?-D-pentaacetates are shown in 
Tables II and III. The assignments of ring protons were made by proton-proton spin 
decoupling. The chemical shifts of H-l and H-5 of the acetate (Table II) were almost 
identical with the chemical shifts of H-l and H-5 of the a- and /?-D-glucopyranose 
pentaacetate4, respectively. 

TABLE II 
~HEMI~AL~HIFT~ OF H-l AND H-5 OFIHEQ-ANDY-PENTAACETAESOF SF-666A ANDOFCL- AND&D- 

GLUCOPYRANOSEPENTAACETATE 

Penraacerare of Chemical shifts, T 

a-D anomer 8-D anomer 

H-l H-5 H-l H-5 

SF-666 A” 3.65 5.9 4.25 6.2 
D-Glucopyranoseb 3 -66 5.9 4.24 6.1 

“Data from loo-MHz spectra, solution in chloroform-d. ‘Data from Ref. 4. 

TABLE III 
FIR~~-O~ERCO~PL~NG-CON.~TAN~FOR~-AND~~-~ENTAA~ETATES~F SF-666~” 

Anomer Coupling constants, Hz 

J 1.2 J 2.3 J 3.4 J 4.5 

; 7.5 3 10 10 10 10 10 10 

aData from loo-MHz spectra, solution in chloroform-d. 

These data indicate that SF-666 A pentaacetate is either %deOXy-D-gi'ycer&D- 
glum-heptose pentaaeetate (2) or 7-deoxy-L-glycera-D-gluco-heptose pentaacetate (3). 

Acetylation of SF-666 B gave a syrupy pentaacetate. Its n.m.r. spectrum showed 
the signals due to -CH2- as an AB quartet JAB 11.4 Hz. The mass spectra of the 
acetates of SF-666 A and B are shown in Table IV and their fragmentation routes 
are suggested in Scheme 2 (Ref. 5). These data indicate that SF-666 B pentaacetate 
has a ketofuranose structure and could be either 7-deoxy-D-altru-heptulose pentaace- 
tate (4) or 7-deoxy-L-galucto-heptulose pentaacetate (5). 

The specific rotation of SF-666 B ([a],-, +4”, water) was similar to that of D-&r+ 
heptulose ([a]o + S”, water)6, whereas the rotation of L-gala&?-heptulose ([aID 

- 102” + -82”, water)’ was much different from that of SF-666 B. 
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TABLE IV 

h-ZXSS SPECTRA OF SF-666 A PENTAACFXATE (2) AND SF-666 B PENTAACETATE (4) 

SF-666 A pentaacetate SF-666 B pentaacetate 

m/e Relative m/e Relative 
intensity intensity 

345 15 

317 7 
256 23 
242 12 
224 18 
197 30 
183 30 
182 28 
157 71 
155 34 
154 70 
145 25 
139 63 
115 100 

404 0.6(M+) 
345 9 
331 17 
317 9 
303 10 
289 33 
242 17 
225 21 
215 21 
201 26 
184 40 
157 57 
142 27 
140 28 
115 61 
103 23 
101 100 

“m/e values and relative intensities of main signals. 

1+ 
AcO$H 

a3 
I 

AcO$H + 

-0AcC59) 
OAC - 

m/e 345 

317 

1+ 
5’43 

-0AcC59) 
w m/e 345 

m/e 317 

Scheme 2 

Curbohyd. Res., 17 (1971) 375-382 



SF 666-A AND SF-666-B 379 

To confirm the configuration at C-6 of SF-666 A and B, 7deoxy+gakz&- 
heptulose phenylosazone (6) was prepared from a mixture of 7-deoxy-L-gZycero-D- 
gluco-heptose and 7-deoxy-L-glycero-D-manno-heptose, which was obtained by the 
nitromethane synthesis from commercially available L-fucose. 
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The mass spectrum of 6 was ahnost the same as that of the phenylosazone of 
SF-666 A, whereas their n.m.r. and infrared spectra were different. 

From the above data, the structures of SF-666 A and SF-666 B were shown 
to be 7-deoxy-D-glyceru-D-glrtco-heptose (7) and 7-deoxy-D-altro-heptuulose (S), 
respectively, and those of their corresponding acetates to be 2 and 4. The signals of 
the n.m.r. spectrum of 8 in deuterium oxide were not well resolved, so the equilibrium 
ratio between the pyranose and furanose forms in water could not be determined. 

The minimum inhibitory concenhations of 7 and 8 against Glzrconobacter 
suboxydans were 6.25 and 0.8 pg/ml, respectively. Since 2-deoxy-D-arabino-hexose 
was also found to inhibit the growth of GZuconobacter suboxydans’, 7 and 8, like 
2-deoxy-D-arabino-hexose, seem to behave as antimetabolites of D-glucose in some 
organisms. 
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Although several 7-deoxyheptoses have been synthesized’, the synthesis of 7 
and 8 will be reported later. 

JXE’ERIMENTAL 

General methods. - N-m-r. spectra were recorded at 100 MHz with a JEOL 
JNM-4H-100 spectrometer, tetramethylsilane (r 10.00) being the internal standard 
for spectra measured in chloroform-d and pyridine-d, and sodium 4,4-dimethyl- 
silanpentane-l-sulfonate (T 10.00) the internal standard for spectra measured in 
deuterium oxide. Mass spectra were measured with a JEOL JMS-OlSG double 
focusing spectrometer by using a direct insertion technique and the ionizing energy 
was 75 eV. The sample temperature of compound 1 was 190” and that of compounds 
2 and 4 100”. 

SF-666 A (7) and SF-666 B (8). -These compounds were isolated and purified 
by the previously described procedure’. SF-666 A is a hygroscopic, white substance; 
it gradually darkened above 160” and decomposed completely at 180-190”, [a]L4 
+ 38” (c 1, water). 

Anal. Calc. for C,H,.0,.0.5 H,O: C, 41.37; H, 7.44. Found: C, 40.77; H, 7.52. 
SF-666 B is a hygroscopic, sweet substance; it gradually darkened above 130” 

and decomposed completely at 160-170”, [a]&’ -l-4” (c 1, water)‘). 
Anal. Calc. for C,Hr40,.0.5 HzO; C, 41.37; H, 7.44. Found: C, 41.39; H, 7.60. 
Compounds 7 and 8 showed no U.V. absorption maximum at 220-360 nm. 
Phenylosazone (1) of SF-666 A and SF-666 B. - To a solution of 7 (190 mg) in 

water (5 ml) were added phenylhydrazine (0.57 ml) and acetic acid (0.4 ml). The 
mixture was heated for 2 h on a steam bath. The phenylosazone crystallized from 
the hot solution. It was filtered off after cooling, and washed successively with 1% 
aqueous acetic acid, water, toluene, and ether. Recrystallization from methanol gave 
pure 1 as needle crystals (200 mg, 57%), m.p. 178”, [ali -84” + 75” (after 2 h, 
c 1, 2:3 v/v pyridine-ethanol); mass spectrum data: m/e (rel. intensity); 372 (19), 
354 (32), 336(19), 267 (9), 262 (6), 249 (6), 188 (22), 174 (23), 158 (12), 119 (17), and 
93 (100). 

Anal. Calc. for Ci9HZ4N404-0.5 H,O: C, 59.83; H, 6.60; N, 14.69. Found: 
C, 59.46; H, 7.10; N, 14.79. 

To a solution of 8 (22 mg) in water (1 ml) were added phenylhydrazine hydro- 
chloride (36 mg) and sodium acetate (34 mg). The mixture Was heated on a steam 
bath for 30 min. The phenylosazone crystallized from the hot solution, and was 
isolated as just described (9.4 mg, 23%), m-p. 175”. The i-r. spectrum was identical 
with that of the phenylosazone of 1. 

SF-666 A pentaacetate (2). Mixture of a and p anomers. - To a solution of 7 
(27 mg) in pjrridine (0.2 ml) was added acetic anhydride (0.15 ml), and the mixture 
was kept for 48 h at room temperature. The mixture was poured into ice-water and 
was extracted with chloroform. The chloroform solution was washed with aqueous 
sodium hydrogen carbonate and water, dried, and evaporated to a syrup, which 
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crystallized gradually when kept in a refrigerator (30 mg, 56%), m.p. 63-70”, [6~]2 
t-31” (c 1.5, chloroform); n.m.r. data (lOO-MHz, chloroform-6): r 8.72 (3-proton 
doublet, J7.5 Hz, Me), 8.0-7.8 (15-proton multiplet, Me of AC), 6.20 (quartet, 
.J4,5 lOHz, JS,6 2 Hz, H-Q), 5.90 (quartet, J4,5 10 Hz, J5,6 2 Hz, H-5& 5.00 (l- 
proton multiplet, H-6), 4.93 (l-proton muhiplet, H-4), 4.87 (l-proton multiplet, H-2), 
4.53 (l-proton triplet, H-3), 4.25 (doublet, H-l/I), and 3.65 (doublet, H-la). The areas 
of signals of H-la proton and H-1/3 proton were in the ratio 0.6:1 (Table II and III). 
Mass spectrum data; see Table TV. 

Anal. Calc. for C1,HZ4011: C, 50.49; H, 5.98. Found: C, 50.12; H, 6.50. 
Transformation of the mixture of a and p-pentaacetates of SF-666 A into its 

CY anomer. - The isomerizing solution, which was prepared as described by Mont- 
gomery and Hudson3, contained acetic anhydride (34.2 ml), acetic acid (14.6 ml), 
and concentrated sulfuric acid (1.14 ml). The mixture (11.3 mg) of a and @ anomers 
was dissolved in the isomerizing solution (0.7 ml). The change in [cx]~,’ value of the 
solution, complete in 24 h at 2l”, was from +65” to + 105”. After 24 h, the solution 
was diluted with chloroform, washed with water, aqueous barium hydroxide, and 
water, dried, and then concentrated to a syrup, which crystallized as needles (9 mg, 
80%), m-p. 80-82”, [a]:’ +84” (c 0.9, chloroform); n.m.r. data (loo-MHz, cbloro- 
form-d): see Table II and III. 

SF-666 B pentaacetate (4). - To a solution of 8 (40 mg) in pyridine (0.3 ml) 
was added acetic anbydride (0.3 ml), and the mixture was kept for 48 h in a refriger- 
ator and for 24 h at room temperature. The mixture was poured into ice-water and 
extracted with chloroform. The chloroform solution was washed with aqueous sodium 
hydrogen carbonate and then water, dried, and evaporated to a syrup. This product 
was puritied by chromatography on silica gel (elution solvent: 1:l v/v cbloroform- 
methanol) to a syrup (41 mg, 52%), [a];’ f43” (c 3.5, chloroform); n.m.r. data 
(lOO-MHz, chloroform-n): r 8.70 (3-proton doublet, J7.5 Hz, Me), 8.0-7.8 (15- 
proton multiplet, Me of AC), 5.5 (2-proton AB quartet, JA,B 11.4 Hz, CH,), 4.88 
(l-proton multiple& H-6), 4.68 (l-proton multiplet, H-4), 4.45 (l-proton multiplet, 
H-5), and 4.20 (l-proton doublet, J 4 Hz, H-3). 

Anal. Calc. for C,,HZ4011: C, 50.49; H, 5.98. Found: C, 50.61; H, 5.89. 
7-Deoxy-L-galacto-heptulose phenylosazone (6). - L-Fucose (500 mg), methanol 

(1 ml), and nitromethane (1.5 ml) were mixed, a solution of sodium metboxide 
(180 mg) in methanol (1.5 ml) was added, and the mixture was shaken for 20 h. 
Ether (4 ml) was then added, and the precipitate was collected, washed with light 
petroleum ether, and dissolved in cold water (3 ml)_ The solution was added dropwise, 
at room temperature, to a stirred solution containing 0.6 ml of sulfuric acid in 0.8 ml 
of water. This solution was neutralized with barium hydroxide, filtered,‘and concen- 
trated to a syrup. The product was purified by chromatography on cellulose powder 
(elution with butyl alcohol saturated with water). The mixture of 7-deoxy-r-glycero- 
D-&co-heptose and 7-deoxy-L-gZycero-D-manno-heptose was treated with phenyl- 
hydrazine by the usual procedure to give 7-deoxy-L-galacto-heptulose phenylosazone 
(6, 96 mg, 8%), m-p. 180”. 
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