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The cell-wall antgen of the Gram-posltwe bactermm Errbacccrnun sabrrt t elm, 

strain 49, IS composed of D-S& cet o-D-galacto-heptose and a 6-deolyheptose’ The 
latter unit, V+IC+I occurs as furanosldlc end-groups, was tentatively Identified as 
6-deo\y-D-akto-heptose, and we now report a synthesis and comparison wth the 
natural sugar . 

6-Deoxy-D-manrro-heptose2 and 6-deoly-D-galac:o-heptose3 have been pre- 
pared from the correspondmg methyl 2,3 Ptn-O-bet@-x-hexodlaldo-1,5-pyrano- 
sides, z Ia a Wlttl,o reactlon 4ttempts to prepare rhe aho denvatwe by the same 
method lieere not successful, probably because of the hmdered posItIon of the 
aldehyde group 

Methyl 2,3 4-trr-O-benzyl-r-D-altropyranoslde was prepared by conventional 
methods (see E\penmental), and Its 6-tosylate \\ as treated u Iih tetrabutylammomum 
cyarude m W,iV-dlmethylformnmlde to give methyl 2,3,4-tn-O-benzyl-6-cyano-6- 
deoxy-;c-D-AtropyranosIde (SS%) Reduction of this product wth dusopropyl- 
alunmwm hjdnde5, follo\\ed by mild acldlc hydrolysis, produced methyl 2,3,4-tn- 
O-benzyl-6-deo\y-D-alto o-heptodlaldo-I 5-pyranoslde (1) The poor yield (29%) of 1 
\\as probably due to the hmdered posItIon of the cyano group m the precursor 
Reduction of 1 \\lth borohydrlde and catalytrc hydrogenation of the product (2) gave 
3, acldlc hydrolysis of which ylelded 6-deoly-D-aitro-heptose (4) The synthetic and 
natural sugars were mdlstmgulshable m p c , and their aldltol acetates were m- 
dlstmgulshabie m g 1 c ‘H-N m r spectra of the sugars and the mass spectra of their 
aldltol acetates \\eere supenmposable The synthetic sugar had [& f-30”, compared 
to Cr*l5?8 ;40” for the natural sugar, the latter value 1s probably Inaccurate because 
of the small amount of sugar avaIlable The prewous, tentatwe ldentlficatlon of the 
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6-deoxyheptose from Ezrbactet mtz sabrrliemz strain 49 as the maltro derwatlve was 
therefore confirmed 

Methyl 6-deoxy-Z-D-altropyranoslde was also prepared by a shorter route 
(suggested by Professor R U Lemeux) As has been demonstrated m the D-glzrco 
and D-galacto series”,, methyl 6-deoxy-dlodo-heuopyranosldes, on photoIysls m 
aqueous formaldehyde. give fair yields of 6-deoxyheptosldes, m addltlon to the 
6-deouyhe\osldes which are the mam products When methyl 6-deouy-6-lodo-D- 
aItropyranoslde6 (5) m aqueous formaldehyde was ltlummated wth a Hanowa lamp, 
It gave a ml\ture of methyl 6-deoly-x-D-altro-heptopyranoslde 
6-deouy-r-D-altropyranoslde (6,9%) 

EXPERIMESTAL 

(3, 5%) and methyl 

General methods \ieere the same as those prewously reported7 ‘H-N m r 
spectra \\ere recorded for all ne\\ compounds and \\ere m agreement w lth postulated 
structures Only especially slgmficnnt n m r datd are presented The purity of syrupy 
ne\\ compounds, for \\ hlch elemental analyses were not performed was carefull) 
ascertamed by t 1 c m solvent s.yLtems which gave R, values of ~0 5, and the iub- 
stances were rechromatographed untli they \ieere pure 

A/rerl~~ I 2,3,4-tri-O-brtl-_1 I-r-D-altropJ ranode - The three reactlon steps \\eere 
carried out t\ lthout purlficatlon of the mam bulk of material 4llquots \\ ere remo\ ed 
after each of the first two steps, purified, and characterized The mnm bulk of 
material was purified after the third step 

ChIorotrlphenyImethane (IO g) was added to a stlrred solution of meth>rl 
z-u-alrropyranoslde* (7 g) in dry plndme (40 ml) at OJ The nwtute ~2:s stlrred dt 
room temperature for 23 11, and then diluted with water and extracted \\ tth ethyl 
dcetaie The extract was dried (Va:SO,), filtered and concentrated to give methyl 
6-0-trityl-x-D-altropyranoside m p 50-5 1 o (from ethanol) I&, - 42’ ( L 1. chloro- 

form) A satisfactory analysis couId not be obtamed for this compound 

A solution of the trltyl denvatl\e In hr,hr-d~methylformannde (SO ml) \\‘th 
added to a stlrred nurture of sodium hydride (7 g) m IV,N-dlIllethylfornianllde (SO ml) 
at O”, and benzyl bromide (17 ml) was then added The rnlkture 11~1s stwred for 
- 30 mm, methanol (SO ml) was then added during 30 mm, and a solution of the 
mllture n-t dlethyl ether was extracted wth water, dried (MgSO,) filtered, and 
concentrated to give methyl 2,3 4-tr~-O-benzyl-6-0-tr~tyl-r-u-altropyranos1de, 
m p 154-156” [from ethanol), [r],, + 1” (c 1, chloroform) 4 satisfactory analysts 
could not be obtamed for tks compound 

A mixture of the benzyl derlvatlve In acetone (240 ml) contammg 2~ hydro- 
chlorlc acid (IS ml) was bolIed under reflux for 6 h, the acid was then neutrahzed 
(aqueous NaHCO& and the solktlon was extracted wth chloroform The extract 
was washed ~11th uater, dried (Na,SO,), filtered, and concentrated Crystalhne 
trlphenylmethanol was removed, and the product m the filtrate was purified by 
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chromatography on sllxa gel (toluene-ethyl acetate, 1 1) to gwe the title compound 

as a syrup (7 9 g, 47%), IrID -77O (c 0 9, chloroform) 
Mcr/lJ I 2,3,4-trr-O-bei2Z-i I-6-O-fo/lrerze-p-Srffpho~lyI-u- D-aftropyt ai703rcfe - 

Tosyl chloride (4 g) was added to a solution of the foresomg product (7 S JO) In dry 

pyrldme (25 ml), and the mrxture was stored at - 5” for 24 h Ice was then added and 
the product was extracted wth chloroform The extract was dried (Na,SO,), filtered 
and concentrated, and the product (IO 3 g) was recrystafhzed from drethyl et’ler to 

give the title compound, m p SrC”, [rJD L- 56” (c I I chloroform) 

Aal Calc for C,,H,,O,S C, 67 9 H, 6 19 Found C, 67 9 H 6 20 
UetJr1 J 2,3,4-trr-O-betz) I-6-q mod-deo by-Y-maftt op_~ ramsdc - Tetrabutyl- 

ammomum cyanrde* (10 g) was added to a solution of the forcgomg product (9 4 g) 
In N N-dlmethylformamlde (25 ml) The mwure \\ns stlrred at S5” for 10 mm and 
then dissolved in dlethyl ether The ether solution \\as iiashed wth water, dried 

(W!a,SO,), decolour lzed wth charcoal, filtered, and concentrated The resultmg syrup 
(6 3 s) u hlch \xas pure m t 1 c (toluene-eth? 1 acetate, 3 I), had [rlD TSY (c 1 3 

chtoroform) \:I,:’ 2260 cm- ’ (bleak, C=N) The ‘H-n m r (CDCI,) spectrum at 10” 
sflo\,ed three peaks at b 2 7-2 9 (3 H, H-6 and H-6’) 

tfcrl~~ J 2 3,-f-rrr-Q-bmz~ l-6-&0 11 -x-D-altro-ilrj~ror~~!~o-l Z-p) rarzosrrJc (1) - 

3 611 DlisobutylalumlnlLlm hydnde m benzene (20 ml) \\as added at room temperature, 
under mtrogen u Ith stlrrmg to a solution of the foregomg rutrIle (0 95 g) In dry 

toluene (20 ml) The mwure \{a5 stirred for 50 mm at 55-, and then toluene (30 ml) 
\ias added The nurture \\as cooled to -4O- 1 Iv sulphur~c acid (100 ml) was added 
dur~n_g I5 nun and the mlkture \\as stlrred for 1 11 at room temperature The orgamc 
pfiahe \ids then added to the top of d column of slllca gel x\ hlch \\as eluted i\Ith 
toluene-ethyl acetate (2 I) The appropriate fraction \\a5 dried (Na,SOJ and 
concentrxed to 5 Ieid syrupy I (0 28 g) [r]o 7- 7 I_ (c 1 I, chloroform), I::: 1730 cm- ’ 

(strong CHO) The ‘H-n m I spectrum sho\\ed a trIplet at 5 9 70 (I H, CHO) 
~l-fcrl~_~ I 6-(ieo-\ t -x-u-altro-lIeprop\ I nwsrcie (3) - (cl) 5odlum borohydnde 

(50 rng) 11~1s added to a solution of I (0 316 g) In methanol (15 ml) After 1 II at room 
temper‘lture the soIutIon LI~IS neutralized \\lth Do\\e\-50 (H’) resin filtered .md 
concentr,tted Bow acid U‘IY, remo\cd from the residue b) dIstIllatlon of meth,mol 
therefrom The product 2 (0 36-I _g), nhch NJS used dn-ectlq III the nc\t step sho\ied 

Lt multlplet at b 1 9 [2 H, H-6 dnd H-6 ) III It> ‘H-n m r spectrum 
A solution of 2 (0 20-C 3) m ethLmol (IO ml) \\as hydrogenated at room temper- 

‘Lture clnd atmospheric pressure 01 el 10” 0 palladium-on-charcodl The mixture u ah 

filtered through Cehte and concentrated to gI\e syrupy 3 (0 109 s), [x]o f 105” 

(c 0 I, \\ater) the tetr‘i-xetate of xl hxh had m p 72-74’ [~]o T 66- (L 1 1 chio~o- 

form) 
f/znl Calc for C,,HZ-rO,, C,5I 1 H 6-E Found C,509 H 635 

*lOtI So&urn hkdrowle (1 ml) \t.ib added \\lth stlrrmg to .L solwon ol tctr kbut\l unmomum 
h\drogcn sulphatc (3 4 g 0 01 mol) m ci~chloromttkmc (10 ml) follo\\cd b\ ~ocfmm cl tn~ci~ (0 39 8 
1) 01 mol) The mlkturc UPS purred at room temper sure tor :O mxn, filtsred .md conccntr ltrd tv 111 
or! \lhtch u 1s drlcd bl azcotroplc L tiuum c!I>tulatlon \\lth tolwnr or wrth molaul u- stt\e\ 
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(6) A solution of 5 (4 7 g) and sodmm hydrogen carbonate (2 7 g) m 33% 
formaldehyde (400 ml) was uradlated at room temperature for 7 h with a medmm- 
pressure 450-W Hanovra lamp (unfiltered) under mtrogen m a quartz apparatus The 
formaldehyde was removed by repeated concentratrons wrth water to constant weight 
The product was added to the top of a column of srhca gel which was eluted with ethyl 
acetate-methanol-water (85 10 5) to grve methyl 6-deoxy-r-o-altropyranosrde 
(420 mg) and 3 (225 mg), the tetra-acetate of which was Identical with the product 
described m (a) 

6-Deo~~-D-altro-heprose (4) - A solution of 3 (5 mg) m 0 5xr sulphunc acrd 
(5 ml) was kept at 100” ovemrght, neutrahzed wrth barium carbonate, filtered, and 
concentrated to gave 4 as a syrup, [z]:’ t20” (c 1, water) 

MetJzJZ 64eoxr -6-lono-cr-D-altro~~ra?loslne (5) - A rmxture of methyl a-D- 

altropyranosrdes (3 g), lV-rodosuccuumlde (7 g), tnphenylphosphme (S 1 g), and 
NJ-dlmethylformamrde (150 ml) was strrred at 50” for 2 h and worked up as 
prevrously descnbed’ to yreld 5 (4 0 g), m p 1 OS-l IO”, [xl,, + 96” (c 1, chloroform) 
ht 6 m p 105-106”, [XI,, ;91” (chloroform) 

AChNOWLEDGhfENTS 

The authors thank the Swedrsh Natural Sctence Research Counctl for financtal 

support, and Strftelsen Bengt Lundqvrsts Mmne for a mamtenance grant (to B S ) 

REFERENCES 

I J HOFFUA~, B LIXDBERG T HOFSTAD, AXD H L>GRE, Carbohldr Res, 5s (1977)439-M? 
2 H B BOREU, K ELLIXD P J GXREGG, B LINDBERC AXD 8, PILO~I 4cru Chetrr Scand, 26 

(1972) 4143-$146 
3 K EhLIxD P J GAREGG B LUNDBERG AXD 4 Prrorrr -km Cktt~ Scnnd Ser B 28 (197-I) 

269-27 1 
4 L I ZAhHARhl-. AXD I M KHORLIU, DoiJ Ahod Nmrh SSSR, 116 (1957) 412324 
5 R U LEVIEUX persona1 commumcrttton 
6 D A ROSEWELD, N K RICHTWER, A\D C S HUDSOL, J Am C/rem Sot, 70 (194s) 22012706 
7 P J GXREGG &\D B GOTTHAVVAR Curbohrdr RCS 58 (1977) 345-351 
S N K RICHTM ER, \fc hods CarbohJdr Citern , 1 (1962) 107-I 13 
9 S HANESSIAN rCq M POLPIPOM.A\D P LAVALLEE CarboJt\dr Res 74 (1972) 45-56 


