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Methyl 3-acetamido~.6-U-benzyiidene-‘, 3-dideoky-*x-D-urabino-heuopyrano- 

side (5) ~;is conlerted by treatment with N-bromosuccinimide into the 4O-bcnzogl-6- 

bromo derivative 6. Reduction \vtth Raney nickel followed by catalytic transsstcri- 

fication of the resultant -Lbenzoate 7 afforded methyl 3-aceramido-3.?.6-trideoky-x- 

D-arabirro-he.uopyrano~ide (a), which could readily be convert :d inro the -l-acetate Il. 

N-Deacetylation of7andsubsequcnt acid hydrolysis furnished 3-amino-2.3,6-trideoky- 
o-arabko-heuose hydrochloride (9). the D enantiomorph of acosamine. The 3- 
benznmido analog (12) of 8 \\a~ prepared from 8 by hr-dcacetylation and subsequent 

benzoylation. Hydrolysis of 8 and 12 Save the 3-acetamido (IO) hnd 3-benzamjdo (13) 

analogs of 9, which crystallized in rhe Q anomsric form . 2.3,6-Trideosy-MriFluoro- 
acetrvnido-~-o-uraDitlo-h2xopyr3nose (ES), 3 key intermediate for the synthesis of 
glycosidically coupled derivatives of 9, HIS obtained from 7 by saponification Lvith 

barium hydroxide follov.x!d by N-trirluoroacerylation of the resultant glycoside 14 and 
subsequent, selective hydrolysis. 

Dsunosamine (3-amino-2.3.6-trideoxy-L-lt*so-hekose). the sugar constituent of 
the important. antirumor antibiotics daunorubicin’*‘, adriamycin 3.4, and carmino- 

mycin5, is the best known of the 3-amino-X3.6-trideosyhe\oses. These amino sugars 
have received much attention during the. past few years because of the occurrence6-8 

of some of them in several antibiotics and because of interest in xructural awlogs”-’ ’ 

of daunosamine. Such analo_gs may be coupled’ 3 ” to an appropriate aglycon in 

order to obtain new, structurally related compounds, powbly havtng better thera- 
peutic indices than daunoruhicin and adriamycin, which exhibit certain undesirable 

side-efkcts, especially a cumulative. dose-related cardiototicity ! ‘. Thus, semi- 
synthetic daunorubicin analogs having the L-urubitt~‘b, 6-hydroxy-L-aruhitro’8. and 

*For a preliminary report. see rsi. I. 
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L-r270 ! 3 stereochemistry in rhe amino sugar moiety have already been prepared, and 

some of these appear to display significant aotitumor activity and/or less to.xicity than 

the parent antibiotics. 

Accordingly, rhe de\,rlopmcnt of convenient, high-yielding routes to structural 

,analogs of daunosamine was considered a desirable objective after a simple, prepara- 

tive route to daunosamine itself had been developed’“. A recent report from this 
Isboratov had describcd’a a sequence of reactions for converting methyl Q-D- 

mannopgranoside into the Sepimeric -?-amino- 2.3,6-tn’deox~-o-riiJo-hexose’S, and a 

similar route \iith methyl 8r-L-rhamnopyranoside as the starting compound was 

demonstrated ’ 5 to of%r c\cellent potential for preparations of 3-amino-2.3,6-trideouy- 

r-ribo-bexose (ristosamine’) and its r-arubmo epimer (acosamine6). We now report 

a facile synthesis of ?-amino-2,3,6-trideoxy-D-arabino-hcxose (D-acosamine) hydro- 

chloride and its h’-trifluoroacetyl derivative, the latter constituting 3 key intermediate 

in tie sbnrhesis of ~eiv, possibly antitumor, anthrac)cline analogs having the 
D-orahino configuration in the carbohydrate residue. 

The starting point for the synthesis was methyl 3-acctamido-4,6-O-benzylidene- 

2.3-dideoN)-r-D-uru&o-he\opyranoside (5). obtainedI (Route A) as a side-product 

in the s~nthcsis of dsunosamine” and its D-ribo analog” at the step tvhen the amino 
group was introduced at C-3. Reduction of the otime of rhe 3-ketose 1 &ith Lithium 

aluminum h>drid+ in ether, follor\ed by acsrylation, fiorded a 7;1 mixture of the 

syrupy D-r/ho product 4 and the crystalline D-urubino diastereoisomer 5: these were 

szparatcd quantitatively. \\ithout recourse to chromatography, by exploiting the very 
lo\i solubiiit:~ of5 rn toluene . ” in order to produce 5 in larger quantities, a different 

route (Route B) was later adopted, involving” reduction of the ketoce 1 by tithium 

aluminum hydride to the correspondin, 0 diastsreoisomeric alcohols 2 and 3. In our 

hands, reduction of the ketone as described by Oberend and co-workers”, but with a 

procedural modification (see Experimental) for large-scale operations. proved to be 

less stereospccrfic. but still srrongly In favor of the desired D-ribo product 2 (- l&l, 

a~ compared ‘v to l9:l). hlesylatioo of 2. and tide exchange*‘.*’ with concurrent 

io\erGon at C-3, followed’ ’ by reduction and acetylation. afforded 5 in 400,/o overall 
yield from I. as compared with 10% by route A. 

The benzylidenc gI>coside 5 in carbon tetrachloride reacted readily with 

N-bromosuccinimidc. by the general procedure of Hanessianz3, to gike the 4-O- 

benzoyl-6-bromo-6-deoxy anslog 6. This compound ~3s isolated crude in high yield, 

hut ir proted some!\har difficult to recrystallize. In the p.m.r. spectrum of 6 (see 

Table I), the lo\v-field location of the H-I resonance(as compared with that of 

rhc precursor 5) is a characteristic feature. and is attributable to the deshielding effect 

of the benzoyl group introduced. The \\ell-resolved spectrum indicates the prcserice 

of four consecuri\e, rraas-dla.Gal protons (on C- Z-C-j), and unequivocally establishes 

thst 6 has the urubho cotiguration in the ‘C,(D) conformation. Elemental com- 
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position, and i.r. and mass spectroscopic data (see Table II), are in full agreement 

with the structure indicated. 

Reductive dehalogenation of 6 with Raney nickel in the presence of tncthyl- 

amine furnished a quantiraLi\e yield of the 6-deo~y derivative 7, which displayed in 

its p.m.r. spectrum (see Table 1) the anticipated J-proton doublet at high field (B I. 19) 
for the S-C-mcthll soup. Removal of the benzoyl group by catalytic transcsteri- 

fication led io methyl 3-acetsmido -2.X,6-tridcoxy-r-D-arabirlo-hekopyranoside (8). 
Hhose physical constan!s are in cvcellrnt sgrremcnt \\ith those reportsd by 

Richardson” for this product obtained by sn independent route. The L enantio- 

morph of8 was first’ prepared from acosamine, the carbohydrate constituent of the 
antibiotic actinoidin. and has since been sbnthesizcd by ttro independent labora- 

tories”.’ ‘. 

Removal of rhe A’-acetyl group of 8 lrirh aqueous barium hbdroiide. and 

subsequent clca\agc of the @l~cojldlc bond under mildly acidic condrrlons aITorded 

?-amino-2,?.6-trideoky-D-arabirlo-heiose. isolated as irs cqsralline hydroshlorlde 

salt 9 in 9104 yield. The latter melted at l72- 17-l’. and showed a cornpIe\ murarotation 

that reached [x]o +9-l’ at equlllbrium In skater: tbe+z values are in fair agreement 

\vlth data reported by Baer C‘I a/. I2 for this compound. PO phvsrcal data iierc gl\en” 

for the L enanriomorph (acosamine) of9, isolated from the natural source. but the 

synthetic product was rcportsd’O to hn\e [x]o - IS.?’ in iiater: no melting point \%as 

given ‘O. 

The foregoing synthesis affords the amino sugar 9 in 8 and 32”b o\era!l yields, 

respectively, from the 2-deouyglycosid-3-ulose 1. according to ~hhcther route X or I3 13 

selected for the preparation of the acetamido glycoside 5. All intermediates were 

isolated crystalline. and no step requires purification of the product by chromato- 

graphy. 

For further characterization. and comparison with literature data. a number 

of additional derivatives were also prepsred. The ,olycosidc 8 {\a~ comerted by mild. 

acid hydrolysis into 3-acetamido- 2.3.6~tridcoxy-o-arabku-helose (IO), which cr~strrl- 
lized in the Z-D anomeric form as indicated by its do\Lnward mutsrotatlon. The 

melting point and final optical rotation shotted fair agreement \tith data recorded by 

Baer and co-workers’ ’ for this compound. In methyl sulfolide solution, compound 10 

existed in the 'C,(D) pyraoose form as a ml\turc of anomers l\lrh the ‘1 anomer 

preponderant (559;). as evidenced by its p.m.r. spectrum (see Table I) whvzh 
displayed two sets of signals for H-l, H-6, and NH-A as nell as for the hydroxyl 
groups on C-l and C-4 (ail assignments i\ere verified by double irradiation). 

Acet>Iation of the glycoside 8 i\ith acetic anhydride-pyridine probIded the 

peracotylated glycoside 11 as needles. The optical rotations (t 173’ in chloroform 

and + 184” in methanol) of 11 correspond dell \\ith those of the synthetic. L enantio- 

morph of 11, whereas contamination with the /I anomcr \iould account for the 

smxller Lalues @ken by Bner ZI ol.” for the same product (,+ l-12” in chloroform) and 

by Lomakina er al.” for a compound (-83’ in methanol) derived from the natural 

L-acosamine. 
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A'-Deacst~lation of 8 \iiih ban’um hydroxide. followed by IV-benzoylation with 

benzoyl chloride rn buffered aqueous solution, led to methyl 3-benzamido-2,3,6- 

trideo~y-r-o-aruhirro-he~opyr3nosidz (12), 3 compound that had previously been 

prepared in the L serits’ ‘, hlild. acid tqdrolysis converted 12 into the reducing sugw 
13. u hxh \\as obtained crystalljnc 3s ifs Q anomcr, as deduced from rhe downward 

murarotation obserbcd. It is noteworthy that 13 is very sptingly soluble in water, 

despite the presence of two hydra-iyl group 4. In methyl sulfo.tidz solution, compound 

13 adopts 3~ 3nomeric equilibrium habkg tbe LT anomer strongly f3vored (77%). zs 

indicated by i[s p.m.r. spectrum (see Table l’j. 

In ord+r to obtain semisynthetic 3nalogs of daunorubicin posressing the 

D-arabho configuration for the amino sugar residue. a derivafive of 9 h3d to be 

prepared that would be suitably protected’ 3*‘6U23 for the coupling reaction with the 
n~lycon drrivatitc. Therefore, the amino glycoside 7 ~3s converred into the tri- 

fluoroacctamido den\atlt*e 14 by consecutive treatment with aqueous barium 

hydrourde and triffuoroacetic anhydride. Glycoside 14 ~‘3s then hydrolyzed to the 

reducing sugar 15 by use of dilute acetic acid. The physical coostants for both 14 and 

15 3greed v,ell v.ith those rcported’O for the corresponding L enanriomorphs. The 

reducing sugar 83 crystnllized 3s tbe Q-D anomer. as evidzoced by its do&nkard 

murarotation. end by its p.m.r. spec!rum recorded in m&y1 sulfoxide solution (see 
Tc?ble I). %%hlch displayed only one signal for the anomeric proton (doublet of broad 
singlets at 3 3.-$6) and 3 hydroxyi group (doublet at 5 6.567. 
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Detailed characterization and biological evaluation of the producls of couphng 

to daunomyctnone will be reported separately”. 

The amino sugar derivatives described in this paper Here <usmined by electron- 

impact mass spectrometry, and the principal fragments, together i+ith their relative 

intensities, arc summarized in Table II. As mass spectra are, in general, little In- 

fluenced by changes of stereochemical configuration. it is not surpristng that these 

compounds follow fragmentation pathways (see Scheme I) similar to those described 

by Vigevani el al.‘6 for daunosamine derivatives. 

Processes leading to ions of the A and B series are both Initiated by cleavage of 

the glycosidic bond. Sequential loss of two more groups attached IO the pyranose ring 

then gives rise to the substituted pyrylium ions A, and C3. Fragments of the B series 

evidently arise through expulsion of the suhsrirueni at C-3 or the molecular ion to pl\r: 

B, , which then decomposes to B, or A, by departure of either the I\‘-acyl group or the 

anomeric group. Rupture of the pyranose rin_g bctireen C-l-O-5 Icads to ions of the 

D. E. and F series by subsequent cleavage of a second ring-bond between C-4-C-5. 

C-2-C-3, and C-3-C-4, respectively. The I-I, ion can only be formed by derivati\cs 

bearing a free hydroxyl group at C-4 (8. 10, 1 2. 13, 14, and 15). ~11s ils hydrogen atom 

is involved in the proposed rearrangement-frqmenralion process. FInally. tons of the 

G series arise through initial opening of the pyranose ring between C-3 and C-4. irirh 

subsequent scission of either the C-l -C-3 or the C-2-C-3 bond, to afford G: and Gf . 
In addition to these modes of fragmentation. pzahs characteristic oi certain sub- 

stituents (such as acetates and benzoatcs) were found in the spectra of the cor- 

responding, substituted compounds (see Table If). 

The aforementioned assignments are based on plausible mechanistic steps 

(r-t, ref. 26), and are in many instances supported by metastable iragments ohsened 

in the spectra (as indicated in Tnble Ii). but the possibility of isomcric structures is not 

precluded. 

EXPERIMENTAL 

Gerreral methods. -- See precceding papers in this series”*’ ‘.r’. 

hfe!h.t*l ~.6-O-ht-,rrl,li~lrnt~-~-~~~lo.~I’-x-D-n bo-/le.rop~,ratrosi~~ (2). - In a 2-lilcr, 

round-bottomed flask ,:quipped \sith a magnetic stirrer. a So\hlet e\trac:or. and a 

reflux condenser was placed lithium aluminum hydride (7.2 g. 190 mmoles) in ether 

(1200 ml), and in the extractor thimble was placed the ketone 1 (20 p. 75.6 mmolrzs). 

The contents of the flask Here stirred and boiled under rtRu\ for 2-t h, after \\hich 

time the unreacted reducing agent was decomposed by the conventional procedure”. 
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Concentrarion of the ether solution afforded 3 crystalline mixture (19.5 g 97?/0) of the 

title compound 2 and its D-arabino diastereoisomer 3, SLS indicated through comparison 

with authentic samples”*‘” by t.l.c. (3: I ether-petroleum ether), the ratio being 

5 IO:1 in favor of 2 (optical rotation. p.m.r.). Recrystalltzation of the mixture from 

isopropyl ether pro\ ided the pure D-ribo isomer 2: yield 14.2 g (70.5°,~). m.p. 137-125’ 

(unchanged on admixture with an authentic srrmple). [g]g” + 1%” (c 0.95, chloroform) 

(lit. ‘O m.p. 12+125-, [,z]o i 145’ in chloroform. and” l27-l29-. [.zlD i 140’ in 

chloroform). 

,Werfl_rl _~-aceran~ido-~-O-~rtt~o~~l-6-hrott~o-~.3.6-irideor~-r-D-arabino-lr~.~o- 

pyunoside (6). - To a solution of compound t” 5 (-I g. 13.03 mmoles) in dry carbon 

tetrachloride (100 ml) were added A’-bromosuccinimide (3.75 S. I5 5 mmoles) and 
barium carbonate (4 g). The mixture vvzts boiled under rellu\ for 2 h under normal, 

room illumination, during \\hich time the mixture. originally colorless. became 
successively yellow. red. and. finally, faintly yellow. The solvent ~3s evaporated. and 

the residue vvtzs extracted with chloroform (100 ml). The resultant, clear extract WLL~ 

washed successively irirh 5% aqueous sodium hydrosensulfite and aqueous sodium 

hydrogencarbonate, dried (magesium sulfate). and evaporared. to give 6 as a 

chromatographically homogwteous glass that crystallized upon addition of ether: 

yield S g !991b). For analytical purposes. a sample was recrystalltzed from isopropyl 

alcohol; m.p. I%-I 55 . [,x]b’ + 116.7’ (c I. chloroform); t$$ 3750 (NH). 1710 (ester 

C=O), I650 and I545 (amide), 1600 and 1530 cm- t (monosubstituted phenyl): X-ray 

pokvddsr diffraction data: 9.30 s (2). 7.69 m. 6.41 m. 5.77 vv. 5.40 m (3), 4.67 vs (I), 

4.44 m, 4.20 m, and 3.98 w. 
Anal. Calc. for C,,H?eBrNO, (356.250). C. 43.76: H. 5.22: Er. X.75; N, 3.63. 

Found: C, 49.52; H, 5.17; Br, 20.69: N. 3.78. 

hfcflrt / 3-acerantido-l-O-bPtt~~~_~~i-~,3.6-rrili~~o~1 -,r-o-arabin~-lleropI,ranosici~ (7). 

- A mixture of 6 (6.4 g, 16.7 mmoles). Raney nickel ( x 12 g) and :riethylamine 

(3.4 ml) in methanol (200 ml) was shaken under hydrogen (50 Ib.in.-‘) for S h at 

w-25”. T.1.c. [2:3 (v/t’) benzene-acetone] then indicated that the reaction uas complete. 

The catalyst was filtered off. and the filtrate was evaporated. The semicrystallinc 

residue (-6 g) was dtssolvcd in chloroform (100 mlj, snd the solution WLX mashed 

twice with water to remove triethylarnmonium bromide, dried (magneGum sulfate), 

and evaporated. The resultant. crystalline residue was recrystallized from ether 

(300 ml), to pie (in two crops) analytic;llly pure 7; y izld 5. I g (99%). m p, 133-i 34’. 

[ix];’ + 137.S” (c I. chloroform); I’,~% _ KBr 33GO (NH), I720 (ester C=O), I640 ami I515 

(amide), 1600 and I SSO cm- ’ (monosubstituted phenyl); X-ray poiiddcr diffraction 

data: 8.M vs (I), 6.46 m, 4.99 w’. 4.70 m (3), 4.67 IV, 4.36 s (2,3), -I.20 s (I.?), 3.87 VW. 
and 3.74 w. 

Anal. Calc. for C,gH,,NOs (307.319): C. 62.53; H. 6.59; N, -I 56. Found: 

C. 62.43: H, 7.08: N. -F.S6. 

MPI/~J./ _~-nct~?anlido--7,3,6-tri(~eo.~~ -r-D-arabino-fre.rop~,rattosi~ie (8). - To ;I 

solution of compound 7 (4.5 g, 14.6 mmolcs) in abs. methanol (40 ml) was added ht 

sodium methoxide (0.7 ml), and the mixture was kept for v 12 h at -2S’, whereupon 
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t.l.c. [2:3 (v/v) benzsne-acetone] u.dicated that the saponification was complete. The 
solent was evaporated. and the crystalline residue (4g 100%) reaytallizcd from 

isopropyl ether. to give pure 8 3s fine. nhite needles: yie!d 2.4 g (800//u). m.p. 155-I 56’, 
[,Y];’ + 193” (c I. :_);loroform) and -t- 139” (c 1, methaol); YES 3310, 3300 (OH, NH), 

1640 and l%Ocm-’ (amide): X-ray powder diffraction data: 10.64 s (I), 13.72 m, 

6.55 m. 5.26 s (3). 4.77 w. 4.13 s (3), 4.23 m, 4.06 m, 3.61 w, and 3.44 H’. 

Anal. Calc. for CgH, :NO, (203.2-u)): C, 53.19; H, 8.43: N, 6.89. Found: 

C. 53.36: H. 8.68: N, 6.79. 

In scaled-up preparations, the methyl benzoate formed was best removed prior 

IO recrystallization by placin g the crude product on a short column of silica gel that 

~-3s then washed with chloroform. After all of the methyl benzoste had been eluted 

(t.1.c. monitoring: ahsorption under u.v. light. negative), compound S was recovered 

by using acetone 3s rhe elunnt. 

For lhis compound, Richardson reported’ ’ m.p. 157.5-155” snd [x]o + 137’ in 

methanol: for rhe Z-I_ enantiomorph of 8. the following constants have been recorded: 

1n.p. 160--162’, [G],, -90’ in methano16*: m.p. 160--161’. :rjD - 146’ in mctbanol’O: 

and m.p. 159- I60’, [LT]~ - 14d- in methanol ’ ‘. 
3-.~nlfl?o-).3.6-fri~~~.~~,-D-arablno-il~rose l~~~drochlorztle (9). - A solution of the 

N-acetylated glycoside 8 (XI0 mg, 3.94 mmoles) and barium hydroxide octahydrate 
(2.85 g. 9 mmoles) in water (40 ml) \sas boiled under refiuv for 12 h. after which time. 

t.1.c. [2:3 (v/v) benzene-acetone) indicnled saponification IO be complete. The pH was 
then adjtisted to 3 by adding 0.5~ sulfutic acrd, and the mixture was kept for 2 h at 

98’. Barium sulfate ~3s removed by filtration lvith suction through Celite, and the 

excess of sulfuric acid by treaUnent tiith anion-exchange resin (Amberlitc IRA-400, 

OH -). Afler addition of v hydrochloric acid to adjust the pi-l to 5.6, the solution 1~3s 

lyophilized. affording 9 as a solid that was recrystallized from I-propanol-ethcr: 

Jicld 680 mg (94X), m.p. 172-174’ (dec.). [z]:” -t 90-S (2.73 min) -P +95.4 (5 min) -+ 

+9-I’ {IO min. equil.: c 0.7, rvaler). The i.r. spectrum of 9 was found in escellent 

agreement with data given by Baer and co-korkers”: I*::: 340@3300 (OH), 3050. 

I595 and I525 (NH; ), I 125. 1065. IO 10.975, and 905 cm - ’ : Y-ray powder diffraction 

data: 13.4s HF. 9.25 VW, 6.96s (1). 5.23 w, 4.5s s (2). 4.14 w. 3.9s m (3). and 3.6s w. 

The compound retained sol\cnt of recrystallization (compare refs. IO and 12), even 

after several days of drying over phosphorus pentaoxide, poiassium hydroxide, and 

paraffin in a desiccator. and this factor may account for tbe high carbon nnd hydrogen 

and the low nitrogen values in Ihc elemental analysis. 

Anal. Calc. for C6H,JCIN03 (183.637; values for C6H,SCIN03 -!-0.33 C3H80 
in parentheses): C. 39.21 (G1.X): H. 7.69 (8.25); N, 7.63 (6.88). Found: C, 41.45; 

H. S.12: N, 6.16. 

Baer et al. reported ’ ’ m-p. 168-l 70” (dec.) and [c1]n + 81.7” in water; in their 

hands, the compound reinined almost one mole of Lpropanol per mole. The L 

*This producl undoubtedly contained some of the 8 snomcr, hecause of iLs mode of PrePsration 
(5ee also. note S in reT. IO). 



eoantiomer was described’o as containing l/3 mole of water per mole, [*ID - 18.3 
in water at equilibrium*; no melting point was given. 

3-/1ceranri~o-2,3,6-rrio.~~~-a-D-arabino-lrc~xose (10). - A solution of the 
N-acetylated giycoside 8 (5 10 mg , 2.5 mmoles) in water (70 ml) and acetic acrd (4 ml) 

was boiled for 30 min under rcflux. whereupon t.1.c. showed that the 8 had all been 

converted into the product 10. The solution was concentrated, and water (rhree IO-ml 

portions) was added to the concentrate (h 2 ml) and then evaporated. to remove all 

of the acetic acid. Finally, the solution was evaporated to dryness, to give crystalline 

10; yield 465 mg (9SSL). For analytical purposes, a sample was recrystallized from 

ethyl acetate; m.p. 199-201 3 (dec.), [z];’ + 53 (initial, extrapolated) -+ + 35 (6 min) --t 
+22’ (I5 min, equil.: c I, hater); imar _ lKBr 33S0, 3290 (OH, NH), 16-W and 1560cm- 

(amide): X-ray powder diKraction dara: 9.50 5 (2). 5.43 m, 4.79 m, 4.31 s(l), 
3.57 s (3), 3.37 \w, 3.18 w, 2.SS w. 2.6-I w, and 2.41 w. 

Anal. Calc. for C,H,,NO, (189.214): C. 50.78: H. 7.99; N, 7.40. Found: 

C, 50.91; H, 8.02; N, 7.51. 

This compound has been reported by Baer and co-wor!:crs to have’ ’ m.p. 19% 

201” (dec.) and [rlD +30.44 + 18.3. in Liater. 
l\fetli_r*l 3-acetan~iclo-l-O-acer~~I--7.3,6-~rrdt~o.~~ -r-D-arabino-kaopl rurlosi& (I 1). 

- Compound 8 (I g. 1.9 mmoles) i\as treated with I:3 acetic anhydride-pyridine 
(20 ml) for I8 h at -75’. The mixture was poured into ice-iiaater, and the product 

extracted with dichloromethane: the extract was washed successively with aqueous 
sodium hydropencarbonate and \+ater, dried (magnesium sulfate), and evaporated. 

Pyridine (two IO-ml ponions) and toluzne (three IO-ml portions) were successively 

added 10 and evaporated from the residue. The cryslnlline product was then recrystal- 

lized from isopropyl ether (or hcsane) to .gi\e II as needles; yield 5-l-l mg (45%). 

m.p. l6l-l62’, [#xl? + 173” (c I, chloroform) and + 181’ (~0.9. methanol): r”,T: 3310 

(NH), I740 (ester CO). 1650 and I550 (amide), and 1350 cm- ’ (C-lllc); X-ray 
powder diffraction data: 10.97 s(2). 8.1 I s(I). 6.17 w, 5.50 m. 5.23 w, -MB m, 

4.67 m. 4.49 s (3), 4.27 m, 3.97 s. 3.51 m, 3.33 i%, and 3.21 w. 

Arral. Calc. for C, ,H,,NO, (%I5.?7S): C, 53.57; H, 7.Sl; N, 5.71. Found: 

C. 53.65; H, 7.55; N, 5.60. 

The product proved to be substantially water-soluble. and some loss of 
material evidently occurred during the isolation procrdur?. 

Boer and co-workers reported ’ * m.p. 16%l63”, [?rlD + 141’ in chloroform for 
a product that was conmminated by the /? anomer. For the L enanliomorph. th? 

following data have been reported: m.p. l63-l64’, [aID - 191’ in methanol”, and 

m.p. 158-163°, [aID - 84” in methanol’ **. 

Mefh_vl 3-ben=ami~Io-,.3,6-fridt~orl.-~-D-arablno-he.rop?.rarloside (12). - A 

solution of compound 8 (I g. 4.9 mmoles) and barium hydroxide octahgdrate (3.2 g. 

‘This figure might br 3 t>pographknl error. and should poscrbly read -81.3’ 
*‘This product undouhkdly contained some or the p jnomcr, bssouse or 11s mode of prepsration 
txe also. nok 8 in ref. IO). 
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10.1 mmoles) in water (35 ml) was boiled under refiuv for 21 h, whereupon t.1.c. 

[3:3 (v,‘v) benzene-acetone] indicated saponification to be complete. Solid carbon 

droxide i\‘as added, and the resultant precipilatz of barium carbonate was filtered OK 

with suction. To the filtrare \ias added potassium hydrogencarbonate (6 g), and the 

solution was cooled to 0’. A cold solution of benzoyl chloride (2.5 ml. 21.7 mmoles) 

in acetone (30 ml) was .P<:-L!, z,,L ;>,c vi? cure was srirred for 3 h at 0’ and then for 

18h at -20”. The inorganIc marerial bias removed by filtration uith suction. the 

acetone was e!ar,rrsted OK, and the aqueous solution remaining was extracted with 

chloroform (60.. 35. and 35ml portions). The extract was washed with aqueous 

sodium hydrogencarbonate, dried (magnesium sulfarc). and evaporated. to piie it. 

ivhich \vas rclcrystallized from zrhanol, afTordin 2 tbhite, cotton-Iike crystals; yield 

1 .@S g (81 “a), m.p. Z&205’, [I];’ + 104’ (c I. methanol); vzf: 3310 (OH). 3290 (NH). 

i630 and 15-U (amide). 1600 and 1580 cm - ’ (monosubstituted phenyl): X-raj 

poirdcr diffraction data: 12.63 s (-3). 8.62 w. 5 68 s ( I. I), 4.90 w. 4.57 s (I .I), 4.10 m. 

~1.O-I m, 3.91 m. 3.67 : (3), 3.42 m. 3.27 m. and 3.02 m. 

.-lntl/. CA. for C,,H,,NOJ (?6_i.312): C. 63.38: H. 7.22: N, 5.28. Found: 

C, 63.27: H, 7.38: N, 5.Sl. 

For the Z-L snnoiiomorph of 12, Gupra reported’ ’ m.p. 70+-206’ and [,r]o -9” 

in methanol. 

_?-Brrl_amid~-,7.3./j-trid~o.~! -s-D-arablno-llP.~osi (13). - A solution of the 

,glycosidc 12 (500 mg, I.59 mmoles) in acetic acid (3 ml) and waler (70 ml) was boiled 

for 30 min under reflus, after which time, t.1.c. [2:3 (v/v) benzene-acetone] indicated 

thst hydrolqGs of the plycoside was complete. hlost of the solvent Itas evaporated OH: 

2nd Hater (IO ml) w:as added to the concentrarcd soluLlon. \\hich was then evaporated. 

7hij eiaporatlon step was repeated twice more, in order to remove all of the acetic 

acid before the solution was eL,sporsted to dryness. The residue \Vas rccry~tallized 

from ethyl acelak. to giw compound 13; yield 350 mg (749b), 1n.p. 212-213’, [z]A3 

f 39. I (initial, t:atrapolsted) + + 35.1 (IO min) -) i 12.3’ (5 h, equil.; c 0.9S, 

methanol): I’~! 3395 (OH). 3290 (NH). IGO and IS35 (amide). I 600 and 1575 cm - ’ rnJ\ 
(monosubstituwd phenyl); X-ray pobsdsr difTraction dara: 12.27 s (2), 9.93 m. 

S.IS rr. 6.63 s(I). 6.23 \v. 5 40 m. 4 31 s (3). 1.23 m. 3 95 m. 3.64 m. and 3.-B w. 

Anul. Cafe. for C,3H,,NOG (351.385): C. 62.14; H. 6.82: N. 5.57. Found: 

C. 62.31: H. 6.63: N. 5.70. 

I~~~I/I_I? ~._~,6-~ric~~o.r~~-_~-rr~~~ltoroacefat~~~(io-~-o-arabino-lr~rop~~ranosid~ (14). - 

A mlkture of the fully protrcred amino glycoside 7 (4.66 g, I?. I5 mmoles) and barium 

hydroxide octnhydrate (IS g. 57 rnmoles) in writer (20 ml) was stirred ma_gneticaily, 

snd boiled for Ii h under reflu.\. after which time, t.1.c. (1:3 benzene-acetone) 

indicated thrif sll of compound 7 had reacted. Solid carbon dio.tide H’BS added, the 

inorganic precipiwte was filtered OK, and the solution was treated f+irh anion-ewhange 

resin (AmberMe IRAGOO. OH-; 60 mJ) and then evaporated To the white, solid 

residue were added dry ether (50 ml) and trilluoroacetic anhydride (!d ml, 

93.7 mmoles) \\ith cool~og. After I5 min 310’. and 3 h at -25”. the clear solution was 

evapornred. to pine a white, featherlrke residue that was dissolved in dry methanol 
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(100 ml) to remove the 4-Gtrifluoroacetyl group. After 18 h at -25’. the sol\at i\as 

evaporated OK, and the residue was rccry,tallized from acetone-hewne, to atTord 

pure 14 as needles; yield 3.56 g: (91 .-I%), m.p. i94-196” (subl.). [‘r];’ + Ii 5.8. (,c 0.38, 

methanol) and + 125.3” (c 0.44, chloroform); I,,,=, _ _ sKBr 3150, 3300 (OH. NH). 1695 and 

I560 cm- ’ (amide); X-ray powder diffraction data. IO.80 rn, 8.55 w, 571 m (2.2). 

5.47 w, 5.12 m (3,2), 4.55 3 (I). 4.33 m. 4.06 m. 3.83 m (3). 4.69 w, and 3.41 m. 

Anal. Calc. for CgH,,FJNO, (257.217): C. 42.03: H. 5.49: N, 5.35. Found: 

C. 42.08; H. 5.32; N, S.12. 

For the L enantiomer of 14, Arcamonr ei a!. recorded ” m.p. 19-5!97’. 

[,x]~ - 1 IO- in methanol and - 123’ in chloroform. 

-7.3.6-Tri~~~ox~~-3-trr~froroccera,,li~o-?-D-~r~bino-he~osc (15). - A solution oi 

the merhyl glycosidc 1-I (1.6 g, 6.X mmoks) in aqueous aceric acid (75’;. 50 ml) M~S 

heated l-or 4 h at IOO’, afrer k\hlch time, t.1.c. (3:3 benzene-acetone or 4:I srher- 

petroleum ether) shoited that the hydrolysis \+as complete. Thr solution ~35 

evaporated to dryness. and the residue \%a~ recry~ralllzcd from methanol-dichloro- 

methane, to give IS as \\hite. tluffy crystals: birld 1.19 8 (7S.h’?~). m.p. 206’ (dec ), 

[I];’ i 53.5 (initial, extrapolated) + +51.3 (50 mln)+ +46.-I (3.5 h)- +?-I (10 h, 

equil. ; ~0.78, IA-dio~ne): I~,, __ shar 3370, 3180 (OH. NH). 1690 and 1560 cln- I (amide); 

X-ray poibddcr diffraction data: 5.69 m (3), 4.95 \w. 4.5-l \:v. 4.10 s(I). 3.73 m (2). 

and 3.19 w. 

.qnrrl. Calc. for CBH,,F,NO, (243.185). C. 39.51: H. 4.97; N. 5.76. Found: 

C, 39.59; H. 5-I 5: N. 5.56. 

The L cnantiomer of 15 nas reported’b to ha\e m.p. 702‘ (dec.) and [rllD - 51 -+ 

- 33.4’ (2 h) In I A-dloxane. 
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