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Immunochemlcal studies of the seroloecally active 0-side cham of the Shgeila 

somel phase I hpopolysacchande have revealed a structure conslstmg of some 
carbohydrate components I-’ that were hltherto unknown Recently, an ammo sugar 
has been Isolated2 wluch was tentatively characterized as a 2-ammo-2-deoxyhexuromc 
acid havmg a conflguratlon other than 911rc0, gala&o, or manno 

We now report the ldenttficatlon of ths sugar as 2-ammo-2-deoxy-L-altruromc 
aad, apparently hitherto unknown m Nature 

In contrast to the usual hydrolytic methods mvolvmg mineral acrds at elevated 
temperature, methanolysls of the hpopolysaccharlde and subsequent bnef hydroiysls 
of the products gave the new amrnouromc aad (_X) m good yield No humm was 

formed during methanolysls, but darkening of the solution occurred dunng hydroiysls 
On elutlon of the ploducts of hydrolysis from Dowex 50 x8 (Hf) resin, Xemerg- 

ed before Z-ammo-2-deoxyglucose When the methanolysate, or the product obtained 
by treatment of X with methanohc hydrogen chloride, was subJected to N-acetylatlon, 
carboxyl reduction, and acid hydrolysis, a new ammo sugar (Y) was formed (as 

mdlcated by p c , t 1 c , and paper electrophoresls), which was eluted from Dowex 

50 x8 (H+) resin after 2-ammo-2-deoxyglucose 
Degradation of Y with nmhydrm gave a product havmg RRlb 1 00 (solvents 

C and D, cf arabmose 0 86, 0 53, lyxose 0 94, 0 66, and xylose 0 89, 0 60), thereby 
mdlcatmg Y to be either 2-ammo-2-deoxyallose or 2-ammo-2-deoxyaltrose Y 

had RGIcN 1 03 (solvent A) and MGIcN 1 04 (buffer A), values wluch were identical 
to those of 2-ammo-2-deoxyaltrose (cf 0 95 and 1 04 for the allo compound), and 
Its i%iCetyl denvatlve had RGal 1 93 and MGa, 1 25, values which were ldentlcal to 
those of 2-acetamldo-2-deoxyaltrose (cf 1 67 and 1 13 for the silo compound) The 
g 1 c retention time (29 27 mm, column A) of the acetylated aidltol denved from Y 
was smular to that (29 40) of peracetylated 2-ammo-2-deoxyaltntol (cf 23 47 for the 
allo compound) Also, the retention times [16 27 (column B), 7 46 (column C)] of 
the mam product formed on deammatlon of Y with nitrous acid were snn11ar to those 
(16 30, 7 47) of the product slmllarly denved from 2-ammo-2-deoxyaltrose (cf 18 16 
and 7 77 for the mam product denved from the allo compound) 
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Because of the small amount of matenal avalable, Y could not be satlsfactorlly 
crystalhsed, but the approximate [a]$’ value of + 10” (c 0 45, water) IS mdlcatlve of 
the L confIguration, as the correspondmg value for 2-ammo-2-deoxy-D-ahrose IS 
-173” 

The foregoing data mdlcate Y to be 2-ammo-2-deoxy-L-altrose, and it follows 
that X IS 2-ammo-2-deoxy-L-altruronrc acid 

EXPERIMENTAL 

2-Amino-2-deoxy-D-allose and 2-ammo-2-deoxy-D-altrose were synthesised by 
the method of Perry and Furdova4 

Isolatzon and redztctzon of 2-ammo-2-deoxy+altrzrronzc aczd - Purified hpo- 
polysacchande (0 5 g) from Shgella sonnez phase I strain’ was treated with hi HCl 
m dry methanol (50 ml) at 80” for 20 h The solution was then treated as follows 

(a) The methanolysate was neutrahzea (Ag2C0,), and Insoluble matenal was 
collected by centrlfugatlon and washed twice with dry methanol The combmed 
supematant and washings were concentrated under reduced pressure, and a solution 
of the residue m 2h1 HCl (50 ml) was kept at 100” for 30 mm and then concentrated 
under reduced pressure A solution of the residue m water was decolonzed with 
activated charcoal, concentrated to -2 ml, and then eluted from a column (0 9 x 58 
cm) of Dowex 50 x8 (H’) (-400 mesh) resin, first with water (20 ml) and then with 
0 33~ HCl Fractions (5 ml) were tested by the Elson-Morgan procedure’ The new 
ammouromc aced emerged before 2-ammo-2-deoxyglucose, and the appropriate 

fractions were combmed and concentrated to dryness UI uaczzo 

(6) The methanolysate (100 ml), after neutrahzatlon (Ag2C03), was treated’ 
with acetic anhydnde (15 ml) overnight at room temperature The sdver salts were 
removed by centnfugatlon, the supernatant was concentrated to dryness, and 
traces of acetlc anhydnde were removed from the residue by repeated dlssolutlon In 
methanol and concentration to dryness A solution of the residue m water (100 ml) 

was treated with sodium borohydnde (1 g) overnight at room temperature, and sodmm 

ions were then removed by using Amberhte CG-120 (H”) resm The solution was 
concentrated to dryness and boric acid was removed with methanol m the usual way 

The residue was hydrolysed with 4~ HCl for 2 h at 100” The solution was then 
concentrated to dryness, the residue was decolorised with charcoal, and the ammo 
sugars were separated on an Ion-exchange column as described above 

(c) The ammouromc acid isolated m (a) was treated with methanohc hydrogen 
chloride, and the product was subjected to N-acetylation, reduction, and hydrolysis6 
as described m (6) 

Analytzcal methods - P c was performed on Whatman No 1 paper by the 
descendmg technique, and Macherey-Nagel plastic sheets precoated with cellulose 
type Polygram Cel-300 were used for t 1 c The followmg solvents were used A, 

ethyl acetate-pyndme-water-acetic acid7 (5 5 3 I), B, ethyl acetate-pyndme- 
water” (5 2 5, upper layer), C, 1-butanol-pyndme-water (5 4 3), and D, butanone- 
acetic acid-saturated, aqueous bone acid* (9 1 1) 
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Paper electrophoresls was performed on Whatman No 1 paper with the follow- 
mg buffer systems A, pyndme-formrc aad-acetic aad-water (I.1 5:lO 90), pH 2 8, 
at 42 V/cm for 60 mm’, and B, 0 05 M sodmm tetraborate-sodrum hydroxide, 
pH lOO,at50V/cmfor 120n~n’~ 

DetectIon was effected with sliver mtrate-sodmm hydroxlde’l, 0 4% of 
mnhydrm m water-saturated 1 -butanol, or with amhne hydrogen phthalate’ ’ 

The degradatxon of hexosammes to pentoses vmth nmhydnn was performed 
accordmg to the method of Stoffyn and Jeanloz’ 3 

Deammation of ammo sugars with mtrous acid was performed by the method 
of Dmltnev et al I4 The products were conventionally converted’ ’ mto al&to1 
acetates, and analysed by g 1 c 

G 1 c was performed on a Vanan Aerograph Model 2740 fitted urlth an elec- 
tromc Integrator and with glass coiumns (0 3 x 180 cm, with 100/120 mesh Gas- 
Chrom Q as support) contammg A 10% of neopentylglycol sebacate at 230” for 
ammoaldltol acetates16, and B 3 % of ECNSS-M at 180” or C 3 % of OV-225 at 180” 
for aldltol acetate denvatlves of deammated ammo sugars 

Optical rotations were measured with a Perkm-Elmer Model 141 automatic 
polanmeter 

ACKNOWLEDGMENTS 

I thank Dr Y A Kmrel (N D Zehnsky Institute of Orgamc Chenustry, 
Moscow) for valuable suggestions, and Dr B KOCSIS (Institute of MIcrobIology, 
Umverslty of P&s) for performmg the g 1 c 

REFERENCES 

1 T KONTROHR AND 0 W~PHAL, Acta Mzcrobrol Acad SCI Hung, 14 (1967) 205-222 
2 E ROMANOWSKA AND V REIN&OLD, Eur J Blochem, 36 (3973) 160-166 
3 T KONTROHR AND B KOCSIS, Abstr Papers, Fed Eur Brochem Sot ,9th Meetmg, (1974) 499 
4 M B PERRY AND J FVR~OVA, Can J C/rem, 46 (1968) 2859-2862 
5 M J CRUMPTON, Brochem J , 72 (1959) 479486 
6 R E CHAMBERS mm J R CLAMP, Brochem J, 125 (1971) 1009-1018 
7 F G FISCHER AND H J NEBEI_, 2 Physrol Chem , 302 (1955) 10-19 
8 W R Rns AND T REYNOLDS, Nature (London). 181 (1958) 767 
9 H MAYER, Eur J B~ochem ,8 (1969) 139-145 

10 A E FOUR, Chem Itzd (London), (1952) 1050-1051 
I1 W E TREVELYAh, D P PRO-R, AND J S ZIARRISON, Nature @n&n), 166 (1950) 4&-I45 
12 S M PARLRIDGE, Nature (London), 164 (1949) 443 
13 P J STO~~YN AND R W JWNLOZ, Arch Brochem Btophys , 52 (1954: 373-379 
14 B A Dim, L V BACKINOWSKY, V L Lvov, N K. KOCXETKOV, ,\ND 1 L Ho-. Eur J 

Brochem ,50 (1975) 539-547 
15 3 S SAWARLIEKER, J H SLONEKER. AND A JEANES Anal Chem ,37 (1965) 1602-1604 
I6 M B PERRY AM) A C WEBB, Can J Brochem, 46 (1968) 1163-1165 


