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Ahtraet-Addition of CF,OF to 3,4di4-acetyl-~-fhamnal gave four products sepmabk by fractional crystal- 
Ii&on and column chromatogmphy. Tbe two principal products were in tbe epirhmose series, i.e. 
trifkoromethyl 3,4di-0-acetyl-2,6-dideoxy-2-fluorcl-a-L~side and 3,+diOacetyf-2,~~xy-2-nuoro-a-t- 
giucosyl fkoridc. The lesser products were ~JI the rhaautose series uiz. trihromethyl3,Cdi-Oaectyl-2,6dideoxy- 
2-~~~-~-~~~ and ~,~I-~,~x~-~-~~~-L~os~I horide. The stnictorcs were 
confIrmed bv ‘H and ‘% NMR succtraJ ~~rnen~. Deacyktion xnd acidic hydrolysis gave the free 2deoxy-2- 
nuom stag& of h-&b series. * 

Previous studies’ showed that diacetyl - L - fucal 
underwent a ready addition reaction with CF,OF &ave a 
large predomiaaace of 2 - deoxy - 2 - fluorofucose 
derivatives. The biocheatical interest in such compounds 
arises from the possibilities which they offer of metnbol- 
ically intluencing the incorporation of L-fucose into key 
antigenic determinant sites in aaiautl systems? In bac- 
terial sad plant systems, L-rhmaaose (6 - deoxy - L - 
auumose) is distinctive and is kaowa to contribute to 
antigeaicity eg ia the paetuaococcal Type II polysac- 
&ride.‘“. 

Comparable addition reactions have been carried out 
in the pen&se” and hexo&” series and with the 
disaccharide glycal, hexa - 0 - acetyllactal.‘2 

Di - 0 - acetyl - L - rz), readily obtainable via 
the correspondiag peracetylated glycosyl bromide’3.‘4 
was found to undergo qunatitative addition of CFsOF at 
-70” 8ivia8 four chief products, detectable by gk 
(Scheme). Ia this respect, the reaction is notably more 
complex thaa that with the corresponding t.-fucal 
derivative.’ The major products were separabk after 
favourable coaditions for colua~ c~~~phy on 
silica had been established since the separation wus 
particularly sensitive to the r&e of cohuan elutioa. No 
satisfactory separation could be achieved by tic. For- 
taaately, on coaceatratioa of the mixed products, one 
component crystalhsed spontaneously sad this proved to 
be3,4-di-O-acctyl-2-deoxy-2-&on,-a-L- 
epirhamaosyl lluoride (3). Preparative chromato8rapby 
of the mother liquors on a silica coluam then fumished a 
further major product which crystaUised on concea- 
tration of the eluate, and this was showa to be 
trifluoroimethyl3,4-cti-O-acetyl-2-deoxy-2-&loro-a 

- epirbamaoside (2). The ksser products 
~~~thyl3.4-di-O-acctyl-2-deoxy-2-~~ 
-B-t-~side(4)and3,4-di-O-acetyi-2- 
deoxy-2-~ro-~-L-rhamnosyl~~e(s)wen: 
obtniaed crystalliae from the correspoadiag cohrma 
fractions. 

The structare of the products was established by ele- 
mental analysis and by ‘H and ‘QF NMR spectral 
measurements as suauaart ‘sed in Table 1. 

The (I - ep&uaaoside (2) had a characteristic chem- 
ical shift &(CF,) + 58.9 ppm otigiautiag from the agly- 
cone. This was a doubkt, J = O.BHz, comparable with the 
coupliag constant J = 0.5Hx found for the correspoading 
trifluoroatethyl2 - deoxy - 2 - fluoro - D - glucoside.” By 
contrast, the ‘PF NMR sigaal from GCF, ia the fluoro - 6 
-L-~~(4)~a~s~~,as~~n 
reported also for the ~~s~n~g fluoro - /3 - a - 
amaaoside derivative.” 

&acylatioa of 2 or 3 with methnnolic aauaoaia, fol- 
lowed by miid acidic hydrolysis ckaved the fluorine or 
glycosidic group respectively and gave the free reducing 
sugar6;2-deoxy-2-tluoro-~-epirhsmaose(2,6- 
dideoxy - 2 - fluoro - L - &co@. Glc analysis of the 
trimethylsilyl derivative of 6, showed two anomeric 
components B:a in the ratio 3:2 similar to the ratio 
determined from NMR spectru. The fhtorine signal con- 
sisted of overlappiag multiplets with ##2, @)+ 
197.2ppm, J[F&)- H(la)] 25Hz aad &(F2, a)+ 
l~.O~~~~)-H(1e)lO.l~. 

A~k~~~~(~~~~y- 
~~~~c~~vea~~ofa~~- 
triacetntes not separable by tic or even by glc. A crystal- 
~eproductwasamixtun:ofaandBisomers(8,71in 
the ratio of 1:2, respectively as indicated by ‘H end ‘9 
NMR measuremeats. Repeated recrystalli&on of the 
tied crystals did aot appear to change their corn- 
position, the m.p. ream&l sharp and constant and the 
optical rotation was not atbed. The. main adduct. (2 
and 3) showed sigaals with JFT2e)- H@a)] 12Hx and 
JiF(2e)- H(le)l 0.2Hx confbmiag the a-~-ghco 
coaf@ationforthese at30~kt3ami30dkvativ~. 

neaxid8fmM%ic Fin3rmdtbcGCF~groupin2~ 
the -GCK group ia the rhamaose udduct 4 all resisted 
bloat by acetolysis. 

ashy and crystallisatioa furnished pure 
specbaeas of the ~~~0~ adducts 4 and 5. NhfR 
spectra mcBsurcmtnts (summa&& in Table 1) of the 

mVdU.Na2S-N 
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A~~nofCF,OFto3,4-di-0-occtyi-L-rkolPlnd 
(1). The diacetate (1, Se) dissolved in dry tricNorotluoromethane 
@InIl) and cooled to -7o”, was treated with nuoroxy- 
t&oromethane ( - 3g 3% excess) under the same con&.ions 
as reported for ~c~~u~.’ The pmgress of the reaction was 
monitored uatil complete, i.e. uatil test samples no loagtr reacted 
with akaline K&IO,. The mixture was diluted witb dry CHClj 
(1OOml). purged witb dry Nz, and the mixed products (58) 
isolated.’ Glc analysis &owed tbe presence of four compoun& 
&WV) 3.9 min and 4.8 mia with ksser products R&?tP) 5.7 
and 7-4 min (cf starting material 1. 5.3 mia).Tk on Kiiselgel 
PF254 witb ether/petrokum (2:3, v/v) as solvent &owed one 
major component J?r 0.4 and minor components Rf 0.24 and 0.18 
(cf Rf of 1, 0.46). During the removal of the solvent fmm tbe 
~p~,3,4-~-O-ac~f-2-~xy-2-~~rn-&-~ 
- ep-3yf &h&e (3) crystauised spontaneously; having, 
after recrystallisation, m.p. 15z0, yield 1.35 8, (22%). [al&- 1tQP 
(c 0.46 CHCI~). (Found: C, 47.6; H, 6.6; F, 14.6. Calc. for 
C&&OI: C. 47.6: H. 6.6: F. lS.l%).Tlc (ia orecedha con- 
ditions) showed oae ipot 4 0.39. and & a si&le-peak, K;fl2@‘) 
411 min. 

The collected mother liquors were passed down a silica column 
(type SO/UC; 4.0 cm x 40 cm) with etber-petrokum (2 : 3, v/v) as 
solvent- The emergence of the separated products was followed 
by repeated gk aoalysis, the extent of the overlaps which illus- 
trates tbe difikidty of the separation beioa sbowa in Fin. 1. 

T~~~dhyi3.4-di-b-ocdyl-2-daoxy-2-~-wro-a- 
L- * cpvfuMwuidc (2). The ihat eluted fraction (2010 to 2130 
ml of elutant) provided the 2 as sbown in Fig. 1. The product 
(2&, 31%) crystal&d on concentration of the soln and bad, 
after recrystallisation from etherfpetroleutn, m.p. 1lP [a]$ 
-201.8” (c 0.50, CHCI,). (Four& C, 41.3; H, 4.3; F, 24.6: Calc. for 
CIIHIfi,OS: C, 41.5; H, 4.4: F, 23.9%). Tic (conditions as above) 
gave a sin& spot, R, 0.41 and glc a siagk peak R, (120”) 3.9 min: 

Tn’A1yoronrUk~f33,4-di-O-oc~-2-~xy-2-~wm-~- 
t - ~3~-(4). This product Was isolated $mm ihe colt&a 
fractioas when betweeo 2280 ml and 2510 ml of elutant bad been 
obtained. The product (3. 595 mg, 11%) after recrystallisation 
from ether/p&okum had m.p. ww’. [al% + 22.p (c 0.47, CHCI~) 
(Found: C, 41.9; H. 4.3; F, 24.4. Calc. for C,IH,S;O~: C, 41.5; H, 
IA; F, 23.9%). Tk (as before) sbowed ooe spot 4 0.24 aad J& a 
single peak, 4 (120”) 5.7 min. 

3,C~~acdyll-2-~x~2-puoro-2-B-L-rha p%l* 
(5). This compound was isolated from the column etlloeat, 2650- 
294oml and crystallS spontaneo&y OB removal of t&e 
solvent The product S after bison fmm dry ether bad 
m.p. 8p [ul~+7.1” (c 0.48, CHCl3 ykld 710 mg (12%) (Founds 

C, 47.5; H, 5.4; F, 14.6. Calc. for CIdiI&OI: C, 47.6; H, 5.6; F, 
15.1%). The product was bomonenous bv UC I& 0.18. condition 
as above) and by glc analysis (&lzoo) 714 mid).’ 

2-~xy-2-j?uom-L-epimamnosr(2,6-did~xy-2- 
&om - t - glucose (6). Treatment of either ~~~~ deriva- 
tive 2 or 3 (18 with dry methanolic ammonia (saturated, 20 ml) 
for 3Omia brought about quantitative deacetylation, as deter- 
mined by gk. After removal of ammonia and solvent under 
reduced pressure, the material was dissolved in 2M HCl(20 ml) 
and kept at room temp for 3 hr. The neutmlii (PbC@) soln was 
passed tbmugb an Amber&e MB3 column and then was concen- 
trated to dryness in vacw. Tbe resulting reducing sugar (6) was 
obtained as a colourless glass (420 mg, 82% from 2 and 450 mg. 
8646 from 3). Tbe products [a]&-49.6’ (c 0.52, HB) was 
~rn~~~ by paper Crosby I?, 8.0 ~ No. 
paper; EtOAc/py&ihe/water (8:2: 1, v/v/v) as solvent. Glc of 
tbe silylated derivative. revealed two maks R MO? 5.6 and 7.1 
min,iitberatio2:3. 

. . . 

1,2,4-T~-O-acetyl-2-&oxy-2-&oro-d~-L- 
~~mwses f7,8). The ~~p~~~ 6 (0.1 g) was treated 
with Ac@pcccNoric acid’ gave mixed B and a-acetam (f and 
8) ykld lljw, 8696 bavi& m.p. W‘after several recjstal- 
lisations. [aI& - 152” (c 0.4, CHCU. The mother liquors fmm 
the recrystaEsation were found by ‘9 NMR to c&ah pre- 
domiaant the &rkcetate tbougb this was not crystallised. Tic of 
the mixed crystals showed a single spot J& 0.29 and c a single 
peak R, (lso”) 5.1 min. Tbe evidence for tbe presence of u and @ 
anomers in tbe ratio of 1: 2 rests on ‘H and ‘9 NMR measure- 
ments as set out in the Discussion and the Table. 

l,3,4-IW-O-acefyf-2-~wro-a-L-rhuJRnose 
(9). Displacement of the aaomeric tluorine in 5 was achieved 
wben tbat compound (0.4 g) was treated witb A& (5 ml) glacial 
AcOH (0.5 ml) and anbyd NaOAc (1 g) in a seakd tube at 140” 
for 24 b. Tbe mixture, poured into water, was extracted witb 
CH& repeatedly aud the organic sobs was washed in the usual 
manaer. Tbe product was purified 00 a silica c&m0 (4 cm X 
95 cm) beii eluted with etberlpetroleum (2: 3, v/v). Concen- 
tration of tbe eluted soln (between 1870 ml and 2030 ml) gave tbe 
crystalliae 9. which after recrystallisation from dry ether bad 
m.p. 136’ [al&- 121.4” (c, 0.2, CHCQ ykld 35Omg (69%). Some 
starting material @rag, 12%) was reeove& from later columa 
fractions. (Folmd: C, 49.5; H. 5.9. Calc. for CI&FQ: C, 49.3; 
H, 5.896). Tbe product was bomogenwus by tic (precedi~~# con- 
ditioas) Rf 02i and by gk. R# (iso”) 5.1 min. The preseh of 
Buonhe was established by ‘Pp NMR and the coupling J iF$?at 
H( le)] 7.5Hz cordhoed the u~o~~~n. 

2Q 2.2 2.4 2.6 2.8 3Q 
Eiution VOlUnu, 0) 

FQ. 1. Cluomatogaphk separation of reaction products of addition of CFfiF to 3,4di-0-acetyl-L-rbamnal. Column 
fmctions wen individually analysed by gk. Products designated as in Scheme. 




