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Olivose and oliose,  unsaturated carbohydrate components of a l l  the o l ivomycin  antibiotics,  have the same em-  
p i r ica l  composit ion C6HIiO 4 [3].  They give posit ive reactions for reducing sugars (with ani l ine  hydrogen phthalate  and (C ,, / 0 .  

as can beseenf romthe i rNMRspec t ra ;  contain CH:~-- CH ~and CH: - -  CH\\o tr iphenyl te t razol ium chloride) and, 
O 'I 

groupings (see [2, 4]) .  In the per iodate  oxidation of these carbohydrates, two moles of oxidizing agent are consumed 
in the formation of ace ta ldehyde ,  formic acid,  and malondia ldehyde,  and in the oxidation of their methyl  glycosides 
one mole  of per iodide is consumed but no vo la t i l e  substances are formed. This shows that olivose and oliose are stereo- 
isomeric 2 ,6-dideoxyaldohexoses ,  and their methyl  glycosides possess the pyranose structure. 

In a study of methyl  olivoside,  with [ a ] D  --85 °, we found that its conversion into the cuprammonium complex 
causes a strong posi t ive shift of the molecular  rotation (A[MLs 6 +2120") which shows a value  of ~o of+60 ° for the pro- 

j e c t e d  O--C3(C4)--O valence  angle (see [5]), i . e . ,  an e_&a Or an e__~e arrangement of the C3--O and C4--O bonds in the pre-  
ferred conformation.  In view of the equatorial  position of the C 5 methyl  group as a necessary condit ion for the s tabi l i ty  
of the conformer, in the case of the 2, 6-dideoxyaldohexopyranosides this requirement  is satisfied by only three formulas: 
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In the NMR spectrum of the methyl  ol ivoside mentioned,  the H z signal forms a quadruplet  at 4.38 ppm with 

J l ,za  6 Hz and J1;2e 3 Hz, and in the NMR spectrum of its anomet ([a]D +131 °) the H 1 proton gives a quadruplet a t  
4.70 ppm with Jl ,ze 1.5 Hz and J l ,za  3 Hz. As a l ready shown for the olivomosides,  this demonstrates the 15 and a 
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NMR spectrum of methyl  a - 3 , 4 - d i - O - b e n z o y l o l i v o s i d e  (V) (at  I00 MHz 

in CDC13 with Me4Si as in ternal  standard). 

*For pre l iminary  communica t ion ,  see [1]; for part XII, see [~]. 
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configurations, respect ively,  for the glycosidic centers of the olivosides under consideration and, according to Hudson's 
rule, the fact  that they belong to the D-series. Consequently, of the three formulas given above, (I) with the trans-e__£ 
arrangement of the hydroxyls at Ca and C4, is correct,  so that methyl a -  and g-ol ivosides  possess the structures IV and 
VI. This conclusion is in good agreement  with the NMR spectrum of methyl  a - 3 ,  4 -d i -O-benzoy lo l ivos ide  (V) (figure) 
since ~: this, the H4 proton is the K part of a AKX system (with KAX ~ O) and forms a tr iplet  at 5.22 ppm with JKA : 
= JKX ::: 10 Hz, which shows the presence of H4a,sa  and H4a,aa interactions. Thus, olivoside is g, 6 -d ideoxy-D-  
arabino~exose (VII). 
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To confirm this formuta, we carried out the hydrolysis and methanolysis of the r e a @ y  ava i lab le  L-rhamnal  [6] 
with the formation of 2, 6-dideoxy-L-arabinohexose  (VIE) [6] and its methyl  a -  and 13-pyranosides (X and XI). The 
lat ter  proved to be ident ica l  with the methyl  olivosides IV and VI in a l l  respects apart  from the sign of their opt ica l  
act ivi t ies .  
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Oliose, l ike  olivose, is also a 2, 6 -d ideoxy-D-hexose  but contains a c i s -d io l  grouping, since its methyl  glycosides 
readi ly  give isopropylidene derivatives under the action of acetone in the presence of CuSO4 [4].  Consequently, oliose 
can possess only the lyxo (XII) and ribo (XIV) configurations. Oliose is present in the molecule  of o l ivomycin  C as such, 
and in ~:he other ant ibiot ics  of this group--ol ivomycins A, B, and D--i t  is present in the form of the monoacety l  deriva-  
t ive,  f rom which i t  can readi ly  be obtained by saponification. This monoaceta te  smoothly reduces one mole  of perio-  
date,  from which it follows that it is 3 -O-ace ty lo l iose  and has the structure XIII or XV. 
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in the course of a study of the relationship of the ol ivomycins to the ant ibiot ic  chromomycin  A3 by Japanese 
workers, chromoses A, B, C ,  and D were isolated [7 ,8 ] .  Since it has been shown that ol ivomycose [1 ,4]  and the 
olivose (VII) described in the present paper have the same structures, respect ively,  as d e ~ e t y l c h r o m o s e  B, chromose A, 
and chromose C and acetylo l iose  has similar  constants to chromose D, for which the lyxo eonfiguration has been estab-  
lished [8], we h a v e  suggested that  oliose and acetylol iose  also possess the lyxo configuragions (XII) and (XIII). We have 
shown tt~e correctness of this hypothesis by the correlat ion of otiose (XII) with olivomose (XIX)by the reduction of both 
sugars to the d imethyi  ether XXlI that we have synthesized and also by the synthesis of oliose from D-fucose (XXIII) by 
the method previously used by Iselin and Reichstein to obtain 2-deoxy-L-fucose  [9].  
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In conclusion, it must be mentioned that the structure of three other carbohydrate components of o l ivomycin-  
chromomycin has also been confirmed by synthesis: olivose (chromose C, ca nan~se) has been synthesized by Zorbach 
and Ciandel l i  [10],  a n d  olivomose (chromose A) and acetylol iose (chromose D) by Brimacombe et al.  [11]. 

I!xperiment al 

For general  information on the conditions of chromatography, see [2]. The gas - lNuid  chromatography was carried 
out on a "Pye" (England) argon chromatograph with 8% of poly(ethylene glycol  adipa~e) on Chromosorb W as stationary 
phase. 

Methyl c~-olivoside (IV) was obtained by the methanolysis of ol ivomycin A [3]. Yield 23%; [c~]~ +181 ° (e 0.7~ 
alcohol); R~ 0.88 [on A12Oa in the benzene- -ace tone  (1 : 1) system] and 0.75 (on paper). 

Found, %: C61.6 ;  H8.6;  CH3(C) 9.8; CH~O 17.8. Calculated for C~H1404, %: C81.8;  H8.7;  1 CH~(C) 9.3; 
1 CHaO 19.1. 

In the oxidat ion of  this glycoside with 0,02 N NalO 4 solution, 1 mole  of periodate was consumed, 

T h e  dibenzoate (V) was obtained by the action of BzC1 + Py with a yield of 88°70, mp 94-96 * C (from hexane). 

Methyl I3-olivoside (g I) was obtained by the methanolysis of o l ivomycin  A [8].  Yield 6%; mp 84 ° C (from ethyl 

ace ta te- -hexane) ;  [ a ] ~  --88 ° (c 1; ethanol); [ a ] ~  --48" (c 0.6; water); R~ 0.27 [on A12Oa in the b e n z e n e - a c e t o n e  

(1 : 1) system],  and 0.70 (on paper).  

Found, N: C 81.7; H 8.7. 

In the action of per iodate  on methyl  B-otivoside,  the consumption of the oxidizing agent was as fo!lows: after 
1.8 hr, 0.80; after 3 hr, 0.88; after 4.8 hr, 0.99; after 24 hr, 0.99 mo le /mo le .  

The conversion of methyl  l~-olivoside (VI) into the cuprammonium complex (molar ratio of the substance to copper 
1 : 2) was accompanied  by a change in [c~]~ B from L1490 (C 0.6; water) to + 1187" (c 0.7); the Schweitzer reagent con- 

tained 14.6 g/l of Cu and 227 g/t of NH a. ACu = 162 X (+1187 + 149°)/100 = +2120 ° . 

Olivose (VII). A solution of 16.2 mg of methyl  a -  or B-methylol ivoside (IV or VI) or a mixture of them in 3 ml 

of 0.2 N H2SO 4 was heated at 70 ° C for 2 hr; after cooling the mixture was neutral ized with BaCOa and f i l tered,  and 
the evaporat ion residue was chromatographed on si l ica ge l  in the ch lo ro fo rm-ace tone  (1: 2) system. The y i e ldo f  olivose 
(VII) was 12.2 mg (82%); [ a ] ~  +81", [c~]sT~ ÷82 ° (c 1; water); R f 0.48 (under the conditions of isolation) and 0.84 (on 

paper); it  was iden t ica l  with the olivose obtained by the hydrolysis of o l ivomycin  A [3].  

When olivose was oxidized with NalO 4, the consumption of oxidizing agent was as follows: after 2.8 hr, 1.68; after 
5 hr, 1.90; after 88 hr, 2.08 m o l e / m o l e .  Among the oxidation products were detected formic acid (1.18 mole  found by 
ti tration with 0.01N NaOH, 1.12 m o l e / m o l e  by the ca lomel  method) and also ace ta ldehyde  and malondia ldehyde  (iden- 

t i f ied by reactions with dini t rophenylhydrazine and p-ni t roani l ine) .  

2 -Deoxy-L- rhamnose  (VIII) and its methyl  glycosides (X) and (Xi). A solution of 8.08 g of L-rhamnal  (IX) [6] in 
30 ml of 1 N HlSO~ was le f t  at 0 ~ C for 8 hr and was then neutra l ized with BaCOn. Barium salts were separated off by 
centrifuging, the solution was evaporated,  and the residue was chromatographed on si l ica ge l  in ethyl ace ta te .  From the 
zone with R/c 0;20--0.80 Was isolated 1.42 g (40%) of 2-deoxy-L-rhamnose  (VIII), ident ica l  chromatographical ly  with 

olivose (VII). 

A solution of 8 g of L-rhamnal  (IX) in 8 ml  of 8% methanol ic  HC1 was kept at 20 ° C for 1.8 hr, neutra l ized with 
Ag2CO a, f i l tered,  and evaporated in vacuum, and the residue was chromatographed on 200 g of A12CO3 (column 500 x 
X 28 mm).  This y ie lded 800 mg of the methyl  ¢~-glycoside X and 450 mg of the  methyl  B-glycoside XI. 

Methyl 2-deoxy-c t -L-rhamnopyranos ide  (X): [c~]1~ --182 ° (c 1.8; ethanol).  

Found, %: C 51.8; H 8.8. Calcu la ted  for C7H140~, ~o: C 81.8; H 8.7. 

Methyl  2-deoxy-t~-L-rhamnopyranoside (XI): [ a ] ~  ° + 70 ° (c 1; ethanol); mp 88-84" C (from e t h y l a c e t a t e - h e x a n e ) .  

Found, %: C 51.6; H 8.9. 

3 -O-Ace ty lo l i o se  (XIII). This was obtained by the hydrolysis of o l ivomycin  A [8].  Yield 42%; R¢ 0.38 [on s i l ica  

ge l  in the benzene - -ace tone  (1 :1 )  system],  0.70 (on paper); [ a ] ~  +89", [c~]sT~ +91" (c 1; water); Urea x 1722, 3880 

c m ' l ;  i 2.1 ppm (8H, singlet).  

Found, %: C 80.6; H 7.6; CHsCO (O) 28.0. Calcula ted  for CsH140 5, %: C 80.8; H 7.4; 1 CHACO (O) 22.6. 
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In 1:he periodate oxidation of acetylol iose,  the consumption of oxidizing agent was: after 1 hr, 0.78; after 1.5 hr, 

~4; after 3 hr, 0.89; and after 5 hr, 0.92 mo te /mo le .  

Ol._.~iose (XII). A) Under the conditions for the preparation of olivose (VII), 48 mg of a mixture of the anomeric 
methyl  oiiosides [3] was hydrolyzed,  and the hydrolysate was chromatographed on s i l ica  ge l  in the chloroform--acetone 

20 (1 : 2) system. The yield of 01lose (XII) was 40 mg (90%); [CX]D +51 ° (c 0.7; water); Rf 0.35 (under the conditions of 
isolation); 0.44 (on paper).  Oliose was obtained with the same yield by the hydrolysis of a mixture of isopropylidene- 
oiiosides, see [3]. 

B) ~ solution of ,~ mg of acetylol iose (XIII) in 3 mi of 0,4N Ba(OH)z was kept at 20 ° C for 6 hr and was then neu- 
t ra l ized with I N HzSO 4, and the resulting sugar was ident i f ied as oliose by paper chromatography. 

The periodate oxidation of oliose took p lace  in a similar manner to the oxidation of olivose (see above) and led 
to the same degradation products. 

2.__lDeoxy-D-fucose. By the method described previously for the L-enant iomer [9],  D-fucose (XXlII) was converted 
via d iace ty l fuca l  (rap 49-50  ° C) and fucal  (XXIV) imp 70-71 ° C (from benzene)]  into 2-deoxy-D-fucose .  The ove r - a l l  

yield wa,,; 40%; [ c t ]~  450 ° (c 0.5; water; Rf 0.44 (on paper).  In opt ical  act ivi ty ,  chromatographic mobi l i ty ,  and IR 
si~ectrum, the substance obtained was ident ica l  with oliose (XII). 

M~ithyi 3 -O-methy l - c t -o l ivomos ide  (XXI)._ A solution of 88 mg of methyl  c t -ol ivomoside (XX) in 2 ml  of methyl  
iodide was stirred and boi led  with 460 mg of freshly-prepared Ag20 for 8 hr. The solids were f i l tered off and washed 
with chloroform, the f i l t ra te  was evaporated,  and the residue was chromatographed on A120~ in the ethyl  ace ta t e - -  
heptane (1:  1) system and eluted with e~her. Prom the zone with Rf 0 .62-0.70 was obtained 84 mg (90°]o) of methyl  

3 - O - m e t h y l - a - o l i v o m o s i d e  (XXI) [ a ] D  +133 (c 0.6; ethanol); V~ bs g.5 rain (128" C, 100 v x 10, 50 ml /min ) .  

M._~thyl 6- O- tosyl-  2 - d e o x y - a  ~ D-galactopyranoside (XV I1). A solution of 1.9 g of p- toluenesulfonyl  chloride in 
5 m l  of absolute pyridine was added to a solution of 1.8 g of methyl  2 -deoxy -a -D-ga l ac topy ranos ide  (XVI) [12] in 4 ml  
of pyridine at --5" C. The react ion mixture was kept at 0 ° C for 24 hr and was then poured into 100 ml of ice water and 
extracted with chioroform. The extract  was washed with water, dried, and evaporated,  and the residue was chromato-  
graphed on s i l ica  ge l  in the ethyl ace ta te - -hep tane  (3 : 1) system. Prom the zone with Rj 0 .50-0.40 was isolated 1.7 g 

(50%) of the monotosylate (XVII), [c t ]~  470" (c 1.31 ethanol).  

Poand, %- C 50.7; H 6.1; S 9.7. Calcula ted for C140200~S,%: C 50.6; H 6.1; S 9.6. 

M__jethyl 3 , 4 - d i - O - m e t h y l - 6 - O - t o s y l - 2 - d e o x y - c t - D - g a l a c t o p y r a n o s i d  e (XVIII). A solution of 3.0 g of the tosylde- 
oxygalactoside (XVII) in 18 ml of methyl  iodide was stirred and boi led  with 4.24 g of AgzO for 15 hr and f i l tered,  the 
prec ip i ta te  was washed with chloroform, and the f i l t ra te  was evaporated.  A similar  t rea tment  was repeated twice ,  
after which the substance was chromatographed on si l ica gel  in the ethyl ace ta te - -hep tane  (3 : 1) system. Prom the zone 
with R;[ 0.71-0.75 was obtained 1.61 g (50%) of the d imethyl  der ivat ive XVIII; mp 78-80" C [from ethyl  ace ta t e - -  
heptane (1 : 1)] ; [ a ] ~  +67 ° (c 1 : 1; ethanol) .  

Pound, % : C 53.0; H 6.6; S 8.7. Calcula ted  for C16Ha407S, %: C 53.3; H 6.7; S 8.9. 

Prom the zone with R;f 0 .47-0 .g2  was isolated 0.6 g of a monomethyla t ion product which was converted by re-  
t reatment  with MeI + AgaO into compound XVIII. 

Methyl  3 , 4 - O - d i m e t h y l - 2 ,  6 -d ideoxy -a -D-ga l ac topy ranos ide  (XXI). A solution of 258 mg of the methyl  d imeth-  
yl tosylgalaetoside XVIII in 10 ml of tetrahydrofuran was t reated with 7 ml of a 0.5 M tetrahydrofuran solution of 
LiA1H4. The mixture was boi led for 3.5 hr and, after cooling,  it  was treated with 30 ml of ethyl ace ta te  and 2 ml  of 
water and the prec ip i ta te  was f i l tered off and careful ly washed with ethyl ace ta te .  The f i l t ra te  was washed with water,  
dried, ~uld evaporated,  and the residue was chromatographed on si l ica ge l  in the ethyl ace ta te - -hep tane  (3 : 1) system. 
Prom the zone with Rf 0 .65-0 .70 was isolated 40 mg (30%) of the methyl  d imethyldideoxygalac topyranoside  [ a ] ;  ° + 
+115 ° C (c 1; ethanol),  which, from the results of gas- l iquid  and th in- layer  chromatography and also from its IR spec- 
trum, was ident ica l  with the methyl  3 - O - m e t h y l - a - o l i v o m o s i d e  (XXI) described above. 

3, 4-Di-O-methy122,  6 -d ideoxy-D- lyxo-hexose  (3-O-me_thylolivomose, 3 , 4 - d i - O - m e t h y l o l i o s e )  (XXII~ A) A 
solution of 76 mg of methyl  3 - O - m e t h y l - a - o l i v o m o s i d e  (XXI) in 2 ml of 0.1 N H2SO~ was heated at 50 ° C for 3 hr, 

neutra l ized with BaCO 3, f i l tered,  and extracted with ethyl acetate;  the extracted substance was chromatographed on 
A120 s in the benzene - -ace tone  (2 : 1) system. The yield of 3 -O-methy lo l ivomose  (XXII) was 60 mg (8g%); R t 0.aT; 

mp 6t-(i;4" C (from hexane); [ a ] ~  4117 ° (c 0.5; chloroform), f:ound, %: C 54.6; H 9.2. Calcu la ted  for C8H1604, %: 
C 54.5; H 9.2. 

B) A mixture of the anomeric  methylol iosides  (XXV) [;~] (160 rag) was methyla ted  with methyl  iodide and was 
then hydrolyzed with 0.1 N H2SO4 under the conditions described above. This gave 40 mg (23%) of 3 ,4 -d ime thy lo l i o se  
(XXII); :np 65 ° C (from hexane); [ a ] ~  4114 ° (c 0.5; chloroform). 
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C) A mixture of the anomeric methyl 2-deoxy-D-fucopyranosides (XXV) (720 rag) obtained by the methanolysis 
of D-fucal (XXIV) under the conditions for the methanolysis of IX was methylated with methyl iodide in the presence 
of AgzO. Chromatography on AlzO s in the ethyl acetate--heptane (1 : 1) system yielded 180 mg of a mixture of methyl 
3, 4-dimethyl-2-deoxy-D-fucosides. Hydrolysis of this mixture with 0.1 N H2SO 4 gave 120 mg (71°J0) of 3, 4-di-O- 
methyl-2-deoxy-D-fucose. In its melting point [aiD, chromatographic mobility, and JR spectra, the substance was 
identical with the 3-O-methylolivomose and the 3, 4-di-O-methyloliose described above in experiments A and B. 

Conclusions 

It has been shown that olivose possesses the structure of 2, 6-dideoxy-D-arabino-hexose (VII) and oliose that of 
2, 6- dideoxy- D-lyxo- hexose (XII). 
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