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134 N.M.R. SPECTROSCOPY 1.
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There is much current interest in branched-chain sugars, components of miscel-
laneous antibioticsz. The elegant method of nucleophilic acylation due to Corey and Seebach3
has recently been used for the synthesis of such compounds 4 5, including _D-a.ldga.rose6 a
component of aldgamycin E.

In our 1aboratories4’ 6 the nucleophilic addition of 2-lithio-1, 3-dithiane carbanions to
keto-sugars has led to branched-chain carbohydrates with a new asymmetric centre (Figure)

whose configurational assignment has hitherto presented serious difficulties.
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It has been demonstrated recently that natural abundance ~“C N.M.R. spectroscopy
is extremely useful for investigating stereochemical problems in carbohydratesq. We now
report its use for assigning the configuration at quaternary centres.

Application of chemical shift theorys, single frequency off-resonance decoupling and
comparison with the spec’crag of structurally related compounds especially 1 and 2 led to the
assignments shown in the Table.

The configuration of the 1,3-dithian-2-yl residues in the conformationally rigid 1 and
2 can be assigned unequivocally from their 13‘C N.M.R. spectra : the compound with the C-2!
signal at 53.75 ppm, that is 7.2 ppm upfield of &s epimer is assigned the configuration 1, with
the dithianyl residue in an axial position.

It is interesting to note the relatively small chemical shift difference (1.4 ppm) bet-
ween C-3 of 1 and 2. This indicates comparable 1,3 di-axial interactions in the two compourds.

From the position of the signal of C-2' of the dithian-2-yl moieties of compounds 3,

4 and 5 we assume these residues to be attached to the pyranose rings in an axial position.
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TABLE
13 .
C N.M.R. Shifts” of compounds (1)~(7)
/CH3 /S-H3
c-1 c-2  c-3 c-k c-5 c-6 €-7 O0-CH, C-CHJ C-CH
3 “wew? “CH2
3 -3
1| 73,80 35,95 23,65 46,60 23,65 35,95 - - 31,85 27,20
2 73,15 35,05 22,25 47,37 22,25 35,05 - - 32,15 27,40
3| 99,80 72,05 70,80% 72,95% 57,30 - - 55,45 - -
4 | 101,60 75,40 71,10° 71,55% 57,85 - - 55,05 - -
5 98,50 35,80 72,85 78,00 59,25 69,05 101,65 55,25 - -
6 98,40 36,35 75,65 79,85 59,15 68,85 100,90 54,70 - -
7 | 104,45 83,20 80,50 80,50 73,05 67,95 - - - -
O, CH o, ,CH3 Aromacic C atoms
g 3 &7 c-2r c-hr o5t ce6r CygCH,
dht“3 0 EﬂB Coubst. p- o~y
1 - - 53,75 29,90 25,15 29,90 - - - -
2 - - 60,95 30,55 25,70 30,55 - - - -
3 | 108,20 25,45 54,70 29,80% 24,80 30,30% - - - -
4 | 108,20 25,55 55,80 26,55% 24,05 26,95 25,15 - - -
5 - - 53,10 30,10 25,80 30,65% . 137,25 128,80 126,15
127,95
6 - - 58,50 26,00 24,15 26,00 24,90 137,00 128,30 125,70
127,55
7 | 109,60 25,35 50,50 29,10 26,75 29,10 - - - -
112,20 26,35

%Values within any horizontal column may

be reversed.

The downfield position of the signal for C-2' of 6 did not permit an unambiguos

assignment of the configuration of the substituents of C-3 in this case. Addition of the

methyl group at C-2' in both 3 and 5 (to give 4 and § respectively) caused an upfield

shift in the signals of C-4' and C-8' of about 4 ppm. The equatorial orientation, with
respect to the dithiane ring, of the C-2——C-2' and C-3—— C-2' bonds respectively in

3 and 5 is thus clearly demonstrated.
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Correlation of 13C chemical shifts for the studied compounds
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