
Note 

Synthesis of 2,6-dideoxy-u-L-/yxo- and 2,6-dideoxy- 
a-L-arafiino-hexopyranosyl halides 

(Reserved December 17th. 1976: acaptcd ior publlcsrlon. January 3rd. 1977) 

Anthracqcllne antibiotics have as their sugar components the amino sugars 

daunosamine and rhodosamlne. rlthzr 3lone or In combinarlon ~lrh dco\y sugrs. 

or a deo\) sugar snd a hztose. 2.6-Dideo\y-L-!r..~o-hc~ose (“2-drouy-L-fuco~e”) 15 

found II? the anrlbiot!cs cinerubin A (ref. I) and the rhodomycm ciJmple\‘. dnd ma> 

be considered to be an oxygen ana:o, 0 of the amino sugars daunosamine and rhodos- 

amme present in all snrhrac~cllneailtlblotics. Synlhsticanthracvcllnesha~ingagl~cons 

linked to ?-amino-2.3.6-[rideox) hexopj ranose-5 of the L-l~*.ro snd r-arahino con- 

tigurarions hove shobin anllbiotlc and anrineoplostlc aclivrtles. suggs~ting that [heir 

o\y,oen analogs, nsmrll>. ‘,t;-dldeou~-L-f~,.ro- and &6-dideoxy-L.-nrabino-hexox, v. hen 

linked to anrhrsc:,clinc aglycons may possibly form glycosides possessing biological 

aci~~rt]. Thus. Z.ei-drdco~y-r-!r,.uo-hexopyrano~~l halIdes (Sa and Sb:I and Ld-drdcoly- 

L-arabino-he~opyranosyl halides (73 and 7b) could. for example. be linked clrher to 

anthracycline aglycons or to anthrncycline antibiotics to give. in the second case. 

disaccharide-type anthrsc~cllne analo_gs. 

The aim of this lsorh ~3s to syrrheblze the glycosyl halIdes of 2.6-dideoxy-L- 

/~*.ro- and -3.6-dldeo\y-L-arn~r,ro-heuose from readily avallablc startrng-materials. A 

re\iie\\ of the IiteraIure rz\enlcd that setera 2-deo\yglJcopyranosyl halides have been 

prepared from the corresponding acet>lated giycals by the sciion oi hydrogen 

halldes- ‘*-I. The accrylarcd gl>cals required. namely di-O-acctyk-fucal (3) and dl-O- 

acctyl-r-rhamnal (6) \vere prepared by Reichstein and lselin ‘*‘; tefra-O-scctyl+- 
fucose (1) and tetra-O-ncetyl-L-rhnmnose \berc separately treated with hjdr.>gen 

brclmldc to give the bromides. \vhich \iere trsared \vlth zinc in acetic acid to afford 

the desired 4 and 6. However. when this procedure kc’as repested with tetra-O-acctyl- 

L-fucose. the desired compound 4 \~as obtained in a yield of 15% instead of tbe 3.31,, 

rzported5. It was rherefore decided to monitor the reaction by t.l.c., and then LO 

change the experimental condirions in order to optimize the yield. We found that 

raising the temperature to 0” durin g the addition of the glycosyl bromide increased 

rhe yield of 4 to 40%. The higher ?emperarurc seems to shift the equilibrium in favor 

of the carbanlon elimination and fo decrease the competing, nucleophilic subsritution 
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of the bromide by the acetate ion and other nucleophlles. Compound 4 wns obtalned 

crystalline after vacuum distillation of the product. On treslment of4 Lilth hydrogen 

chloride or hydrogen bromide, rhc desired halides. namely. 3.4di-O-scctyl-2.6- 

dideoxy-‘r-L-!r~xo-he~opyranosyl chloride (Sa) nnd bromide (Sb) were obrnined in 

qunntitati\pc yields. Although these compounds were syrups, the!, gale satisfactory 

analyses. and could be conbcrted into anthrac)cline gl>cosidcs’. 

DI-O-acetyl-L-rhamnal (6) was obtained by lielln and Reichstern’s methodb rn 

83% yield, and on treatment with hydrogen chloride or bromide, it 3tTorded crystal- 

line 3.3-di-O-acrryl-2.6-dldco~}-x-L-aruDino-he~op~rano~qI chloride (73) snd bromide 

(7b) in theoretical yields. 

Halides 5. Sb. 73. and 7b were found to be anomerically pure and in the 

Z-L coofiguration: thir D~S estnb!rshed by n.m.r spectroscopy. and confirmed b) 

their high, negative rotatron. The IOO-hlHz. n.m.r. spectr:1 oi the bromrdss. Sb and 

7b. shoi\n in Fig. 1. \%ere quite similar to those of the correspondrng chlorides :Sa 

and 761, cwevt that the chemical shift of the anomcric protons of the chlorides vere 

less drshielded. and \+ere shifted by 40 Hz tokrards hi;hrr field. The splitting .)f the 

anomeric-proton signal in the spectra of oil of the ha!idrs prepared IS characterrstic of 

equatorial protons coupled b) the axial and equatorral protons attached to C-3, wrth 

J ,. 33 Hz and J, ,?. = I Hz. The ‘CA(~) conformation of the compounds ~9s 

apparent in the couplmg of H-4 m the spectra of hslrdes 7a and 7b. \\hhrre H-3. H-4, 

and H-5 are all axial; rhe signal appeared as a trrplrt having the large couplrng- 

constant of 10 Hz. In the spectra of halides Sa and Sb. where H-4 is equatorial and 

flanked by two axial protons. the coupling constant ~3s only h 4 Hz. 

EXPERIMENTAL 

General. - bielting points were determined with a Kofler block and are 

uncorrected. Nuclear magnetic resonance spectra were recorded with a Varian HA- 100 
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Fig. I. Fu.m.r. spectra (100 hlfiz) of I.rj-dldzo~~-z-L-arabrno-heuopq~n~~sl brormde (76) and 2,6- 
d;.ieou~-2-L-ll,.ro-hcuop~raflosyl bromide (5b). 
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spectrometer, and infrared spectra vvirh a Perkin-Elmer 621 spectrophotometer. 

Optical rotations were measured on a Bendi\ series I loi) polsrinleter in calibrated 

cells. Microanaiyses were performed in the Department of Chemistry and Chemtcsl 

Engineering lLlicroannlytical Laboratory by bliss Pat Smiley with a Perkin-Elmer IlO 

elementA analyzer. 

f.S-Anh~~!ro-3,~-di-O-acer~l-l,_’,6-r~~rd~o\-r~-~-iy~o-l1t~~-I-~~~~irol (di-O-acCvl*l-L- 

Jl~al) (4). - Compound 1 aas prepared by a modification of a procedure developed 

by lselin and Reichstein’ . r_-Fucose (Pfanstiehl Laboratories: 30 g) vvas suspended tn 

pyridine (75 ml) to which acetic anhydrtde (75 ml) was slowly added. The mixture 

was stirred for CNO days, and then poured into a separatory funnel containing ice, 

kept for I5 min, and extracted with chloroform: the extract was ivashed with sodium 

hydrogencarbonate, dried (sodium sulfate), and evaporated to a syrup. To remove the 

pyridine remaining, the product was co-distilled with toluene stwral times. The 

resulting t_-fucose terraacetate (1) was treated ~tth hydrogen bromide ir acet~ acid 

for 2 h, and the glycosyl bromide (2) ~3s slo~lly treated with activated zinc dust (20 g) 

suspended In 50% acetic acid containing sodium acetate. The tempersture \\as kept 

at 0’ until all of the bromide had been added, and then loivered to - IO for ). 5. The 

cold mixture \vas filtered. the filtrate ekrracred vrith chloroform, and the extract 

vvashed with poissstum hydrogencarbonate. dried (sodium sulfate), and evaporated 

under diminished pressure to a syrup. DI-O-acet>l-L-fucal distilled at 70’10.6 tort-. 

and crystallized oo standing. m.p. -S-SO .lit.’ m.p. 17-S). 

_3.4-Di-0-ucs~ I-~,fj-dicJ,~~_-r~-x-~-l~\o-lre~~~~~rar~os~~l chloride (53). - Compound 

4 (2 g) i>as dissolved in benzene (75 ml). snd 25 ml of the benzene was dtjtilled off. 

to remove traces of water. A stream of dry hydrogen chloride was passed into the 

dried solution, which was stirred for 5 min at room temperature. and then evaporated 

to a syrup under diminished pressure (bath temp. belovv 35’). The remaining acid \vas 

removed by co-disrtllatton vvtth benzene (four -TO-ml port:ons); the resulting syrup 

(yield 2.3 g) could not be crystallized: [,x12 -215’ (c 0.25, chloroform): v::: 1740 

((Xc) and 570 cm- ’ (C-Cl). 

Aal. Calc. for C, ,,H, 5C105: C. 17.91 : H. 6.03. Found: C, 17.64: H, 5.91. 

3,-I-Di-0-act~t~~/-~,6-~fid~~o~~~-r-~-l~~o-lr~~.~op~~ratros~~/hrotttid~~ (Sb). - Compound 

4 (2 g) \vas dissolved in benzene (75 ml). and 25 ml of the benzene ~vas dtsttlled OTT. 

!o remove any trace of vvater. A stream of dry hydrogen bromide was passed into the 
dried benzene wlution, which was processed as described for Sa. ,oivtng a syrup 

(yield 2.7Og) that could not be crystslltzed: [r]F - 190’ (c 0.27, chloroform), I’::{ 

1740 (OAc) and S20 cm - ’ (C-Br). 

Atral. Calc. for Cr,HrjBrOj: C, 30.70; H, 5.12. Found: C, 40.52: H, 5.31. 

3,3-Di-O-ac~fj~l-~,6-didt~o.~~~-~-L-arabino-hc.\.op,~‘ranos_l~I chforidtl (721). - Di-O- 

acecyl-L-rhamnal” (6) (2 g) was dissolved in benzene (SO ml), and 30 ml of the benzene 

was distilled off to remove any traces of water. A stream of dry hydrogen chloride 

was parsed into the drted benzene solution, which ~3s processed as described for 5a, 

affording crystals. These were recrystallized from I : I isopropyl ether-qclohesanc 
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(20 ml), yield 1.9 g, m-p. 90’. [x]p - 120” (c 0.3, ch!oroform); YE 1740 (QAc) and 

570 cm- ’ (C-Cl). 

.4noL Calc. for C,,,H,,CIOs: C, 47.91; H, 6.03. Found: C, 47.95; H, 6.05. 
3,4-Di-O-awl ~,/-l.6-Qideo_~.l,-J-L-a ra bioo-hexop_JFranosy/ chloride (7b). - Di- O- 

acetyl-L-rhamnalh (6) (2 g) was dissolved in benzene (50 ml), and 20 ml of the benzene 

wds distilled of to remow any !races of Hater. A stream of dry HBr was passed in!o 
the dried benzene solution. which i%as processed as described for 5a. giving crystals. 

These mre recrystallized from I:! isopropyl ether-cyclobexane (20 ml), yield 2.2 g, 
m.p. 52-83 ‘, [,z]; - I 15; (c 0.3, chJoroform): Yang I760 (Ok) and 540 cm- ’ (C-Br). 

Anal Calc. for C,,,H,,BrO,: C. 40.70: H. 5.11. Found: C, 40.80: H. 5.13. 
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