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Electron impact mass spectra of all possible dideoxy derivatives of 1,6-anhydro-B-p-hexopyra-
noses and their sixteen specifically deuterium-labeled derivatives are reported. The spectra
of positional isomers differ considerably making possible the reliable location of the hydroxyl
group by mass spectrometry. The configuration of the hydroxyl group at C(2, and Cy has
only a negligible effect on the fragmentation pattern of stereoisomers. However, mass spectra
of the C(3)-conﬁgurational isomers differ sufficiently to permit a stereochemical assignment.
The fragmentation paths were elucidated by means of deuterium labeling and metastable
spectra.

Derivatives of 1,6-anhydro-B-p-hexopyranoses are often found among degradation
products of oligo- and polysaccharides. Analyses of these complex mixtures can be
conveniently conducted by gas chromatography-mass spectrometry techniques,
provided the components are sufficiently volatile. If less volatile, the newly develop-
ped tandem mass spectrometry (MS-MS) technique could be employed®. In order
to identify an unknown compound in a complex mixture it is necessary to have good
reference spectra at hand or, alternatively, to understand thoroughly the fragmenta-
tion of closely related compounds. Hitherto only a few papers have appeared®~?
dealing with the decomposition routes of fully functionalized 1,6-anhydro-B-p-
-hexopyranoses. The present paper is aimed at mapping and rationalizing the electron-
-impact mass spectra of 4 complete series of isomeric dideoxy derivatives I— VI,
prepared earlier in this laboratory®’. Since the compounds investigated provide
examples of both positional isomerism and stereoisomerism we were also interested
in the stereochemistry of ion decompositions. From a stereochemical point of view,
the conformational mobility of the pyranose ring in I — VI is greatly reduced by the
1,6-anhydro bridging and it is known that in similar carbocyclic systems the mass
spectra strongly depend on the hydroxyl group configuration®. On the other hand,
it could be assumed that the acetal functionality in I— VI would induce a rapid
ring cleavage, thus diminishing or even destroying the stereochemical effects of the
hydroxyl group.
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The fragmentations induced by the acetal grouping can be traced in the mass
spectrum of the “parent” compound 6,8-dioxabicyclo[3.2.1]octane (V1I) (Table I).
The spectrum can be interpreted assuming a primary cleavage of the C;y—C,,
bond, in analogy with other acetals®. The molecular ions further decompose by sub-
sequent expulsion of ethylene (ions C,H4O7 ", m[z 86) and the aldehyde group
(ions C;H;07, m/z 57). In a competing reaction, both the C55—O¢sy and C557—0s,
bonds are cleaved with loss of formic acid to generate CsHg * ions, m/z 68. Decom-
position of metastable ions in the first field-free region (FFR) reveals that the C;H;O*
and C;H4O* " ions also originate directly from the molecular ions, probably because
of a different kind of skeletal fission.

Introduction of a hydroxyl group at C,, has a profound effect on the mass spectra
of I and II (Table I). The origin of significant ions m/z 99 (CsH,0;5 ), 87 (C,H,05),
84 (CsH;O0*"), 83 (CsH,07), 69 (C,H;0%), 44 (C,H,0 ") and 41 (C,HI) was
determined from their metastable spectra in the first FFR and is depicted in Scheme 1.

The loss of a C,H,O radical from the molecular ion, leading to the m/z 87 ions
is depicted in Scheme 2. The proposed mechanism is supported by the spectra of la-
beled compounds Ia, Ib, Ila, 1Ib and IIc. As documented in Table I, the deuterium
from C 5, (compounds Ib and 11b) and C,, (compounds Ja and I1a) is carried away
in the neutral fragment, while the hydroxyl deuterium (compound Ilc) is preserved
in the ion.
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SCHEME 1

The formic acid elimination from the molecular ion, leading to m/z 84, involves
also transfer of the hydroxyl hydrogen (Scheme 2); however, a small (less than 10%)
fraction loses the C,, hydrogen instead (Table I, compounds Ia, Ila). Further
decomposition of both m/z 87 and m/z 84 jons generates C;H3, m/z 41. The spectra
of the labeled compounds confirm that the latter ion species contain the C4y—Csy—
—C) segment and that they are formed by a simple fission of the C—Os),
C(s5—Osy and C(3y—C, bonds, without complicating hydrogen migrations. Comple-
mentarily to ions m/z 87 are formed the two-carbon fragments m/z 44 and 43. The
former ions originate by a clean cleavage of the Cy—) and C;—C, bonds,
as corroborated by appropriate mass shifts in the spectra of the labeled analogues
(m/z 44 to m/z 45 for Ia, Ila and Ilc, m|z 44 to m(z 46 for Ib and 11b; see Table I).
On the other hand, the C,H;O™ ions do not contain a hydroxyl hydrogen. Specificity
of this hydrogen transfer could not be determined at 75 eV because of a competing
loss of the hydrogen from C,H,O ™" ions. The 15 eV spectra of I and II are dominated
by the CsHgO ™" and C,H;O™ ions. The highly specific formation of the CsH,O*"
and C,H,O7 ions is preserved also at 15 eV; in addition, the complementary specific
formation of the C,H,O™ ions is clearly discernible showing mass shifts m/z 43
to m[z 44 with Ia and I1a, m|z 43 to m|z 45 with Ib and I1b and the retention of m/z 43
with I1c. The stereochemical effect of the hydroxyl group at C,, on fragmentation
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routes in I and I is negligible and, in fact, mass spectra of the pairs of isomers I —1I1,
Ia—IIa and Ib—IIb are almost superimposible in the range 14—75eV. This is
probably caused by a very facile rupture of the C;;—C,, bond which destroys
the configurational identity of the hydroxy! group prior to fragmentation of the mole-
cular ion.
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SCHEME 2

By contrast, the 3-hydroxy derivatives 111 and IV differ slightly in relative intensi-
ties of several ion species. The origins of significant fragments are summarized in the
fragmentation map (Scheme 3). Tons C;H;O™, m/z 89, originate from the molecular
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/ g
C,H,0," C,H,0*" CH,0t = C;H,0"" CH,0%
mfz 61 mlz 44 mfz 57 m/z 58 mfz 83
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SCHEME 3
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TABLE 1
Mass spectra of compounds I, Ia, Ib, 11, I1a, 11b, Ilc, and VII

relative intensity (% of base peak)

mfz r——
1 Ia Ib 1I 1la I1b 1lc vl
133 — — 0-8 — = — == =
132 0-2 e 0-8 = 0-3 11 i s
131 0-4 0-7 0-7 — 2:1 1-9 0-9 —
130 0-9 = 0-5 05 122 2 05 s
115 0-6 = 0-9 = — 4-5 — 17
114 — — — — = = — 206
113 —= — = 0-4 == = = 0-5
111 0-7 — — = — — == —
109 08 o R — 19 27 — =
102 - - 07 - - - - o
101 =, = 09 - s - - e
100 - 0-9 — — = - = =
99 1-4 - = 0-8 — - — —
98 1 — — — — — — —
97 1-1 — — — 32 2:5 0-9 =
95, 1-4 0-8 —~ 05 4-1 8 11 05
89 — - i — — = 1 e
88 0-7 0-6 0-9 0:6 0-6 — 19-3 -
87 11-1 17:1 182 12:5 169 19-8 69 1-3
86 09 3:3 41-6 0-9 2:6 336 29 196
85 255 22-7 16-8 2:5 31-2 17-5 17-6 36
84 35 24-6 5-4 337 24-8 82 61-9 10-3
83 14-5 63 2zl 12-8 7 57 19-8 36
82 22 3:7 2:1 2 3-8 4-4 3-8 0-7
81 0 1-2 1-3 2:4 33 45 4 —
78 05 - M - — - — 2:6
77 11 Z — e 4-8 = = -
74 . 1:6 16 = 1-9 34 1-9 B
73 1-2 2:4 3 1-5 32 2:3 2:6 =
72 1-6 2:4 - 1-6 1-3 = 3 —
71 25 1-6 4:7 159 3&7 6°1 2+ 2l
70 15 sl 4:7 1-2 5-8 6:8 . 2 11
69 i 4-9 4 7-4 i3] 95 12:9 4-4
68 = 1-6 2 = 2:6 Cd) e 34-3
67 252 2:8 23 1-4 58 6-8 24 2
66 202 0-8 B 231l 2:6 = 31 1-1
65 14 — = 1-1 31 2:3 - 1
60 — — 3-8 06 — 4-5 4 =
39 5:6 9], 16 4-6 71 1555 5-6 1-4
58 736 13-2 243 54 13-4 239 L7 34:3
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TABLE I
(Continued)
relative intensity (; of base peak)
m/z
I Ia Ib II Ila IIb Il Vil
57 22-8 369 41-6 22:6 381 D2 29'1 100
56 15 23 24+6 14-2 24-5 273 28-2 54
55 25-4 24+6 12-6 23-4 285 182 37-6 1 45)
54 4 56 24 S 5:2 I:1 66 1-3
53 3-8 2:4 1-3 3:7 39 23 4 83
52 1 0-8 0-8 0-8 — 0-9 0-5 1-3
51 1-9 2 1-3 §£5 4-5 57 2:2 2:8
50 1-2 — — 1 — — 1-4 1-6
49 = — — — — = 29 —
48 — 1-6 — — — — — —
47 2 1-6 53 2-8 21 6-4 1-9 5
46 —_— Sad 47 — 57 40-9 57 -
45 L) 53-2 28-6 59 54-8 30-7 64-7 29
44 483 333 2o 51-4 36-1 33 357 83
43 38 19 25 38-8 232 307 ° 57-9 12-1
42 7 165 15 65 137 17-3 14-1 83
41 100 100 100 100 100 100 100 30
40 4-8 79 103 5 9-7 10-7 8-8 142
39 15-2 14-3 9:4 151 193 14-1 22-8 PR
38 15 1 — | 121 1-9 — 2 2:4

ions by the loss of C3H; radical. As follows from the spectra of labeled analogues
(Table II, compounds IIla,b,c and IVa,b), the hydrogen atoms from Cg), C,
and C 4, are lost within the neutral fragment while the hydroxyl hydrogen is retained
in the ion. This can be simply accounted for by migration of the hydroxyl group
to the dioxolane moiety followed by elimination of the C ;y—C;;—C,) fragment
Scheme 4). The migrational propensity of the hydroxyl group is configurationally
dependent, the axial hydroxyl group being transferred preferentially. The C;H;O5
ions further decompose by losing carbon monoxide, producing ions C,HO;,
m(z 61. This fragmentation implies considerable rearrangement of the original
dioxolane ring in the C;H;0; ions of I1I and IV. It should be noted that the charged
fragments C;Hy, which are complementary by mass to ions m/z 89, arise mainly
by a different fragmentation path. The mass shifts due to labeling (m/z 41 to m[z 43
with I1Ib and IVb and the retention of m/z 41 with I11a, I1lc and I Va) reveal that the
formation of C;H3 ions can be explained by simple cleavage of the Ciay—Cas
Cis57—Os) and Cy—O6 bonds. In competition with the hydroxyl migration,
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TabLE I1
Mass spectra of compounds 111, Illa, I11b, IV, IVa and IVH

relative intensity (9 of base peak)

miz— "= —
111 Illa 111 1lc v 1Va 1Vb
134 — — 2-2 - — — —
133 — — 4-8 - — — —
132 03 — 2:4 1-3 = = =
131 11 3-7 — 132 12 1-4 —
130 44 — — 3 1-1 —
129 0-9 = e = 12 oy &
115 = 1-4 7-8 — - 1-7 84
114 — 2 — — 04 17 =
113 25 11 = 44 3-8 - e
112 1-6 = & 2:9 12 = -
111 1 = — 12 1-1 -~ —
109 1 — — — — 10 7-5
104 — o 24 - - - 2:6
103 — — — — — — 37
102 = = 2:4 o = = 351
101 0-5 34 - 5-8 0-7 2 —
100 32 — — 1-5 32 — —
99 — — — - 11 = =
98 16 = — == — — =
O 09 Z:3 3-8 1-9 1-8 2:9 -
96 1-9 = 2:4 1-2 1 — =
95 2 2-8 7-1 23 2:4 2:9 -8
94 0-8 -= = 1P 1-4 - =
90 — — 36 267 0-6 = 1-9
89 20-2 213 27-9 10-7 10-9 125 15
88 0-8 izl 15 9 11 29 24-1
87 6 77 G 357 10-8 9:6 87 32
86 13-3 17 46-9 18-8 303 32:6 32
85 3-6 483 31 74-4 39 32:6 24-8
84 485 256 14-3 49 35-8 215 13-2
83 25 7-1 10-7 16'5 18:6 5-8 11-3
82 259 43 6 CTd PAL) SoZn 56
81 4-8 2-3 6 55 4-7 29 11-3
80 = - 2-4 = — — —
79 1 — 43 1-3 1-6 — —
74 — ST 7-1 7-4 — 35 68
73 55 2-8 4-8 4.7 4-2 4:4 7-5
72 2:6 4-3 4-8 4-8 4-4 5-8 8-6
71 P 43 17:1 61 9:4 5-8 18-8
70 2:5 14-2 199 10-5 25 13-1 169
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TasLE II
(Continued)
relative intensity (% of base peak)
m/z - - —

111 IIa 111b IIc v IVa Ve
69 17-2 85 19 20-3 14-8 F-3 21
68 2:5 14-2 10-7 3:2 2:6 13-4 9-4
67 14-9 85 83 23-1 15 58 10-5
66 6-1 4 4-8 6-3 4 S35 —
65 4-2 — 36 34 3 — —
63 1-1 — 36 1-6 1-2 — 56
62 0-9 — 36 269 — — 35
61 18-4 219 262 8 j 759/ 18 2353
60 b5 2 29-3 =11 1-6 2 42-5
59 5 8 91:2 44-3 82 11-6 100
58 43-4 61-9 100 88-6 791 100 90-6
59 91-5 100 49-3 99-1 100 88-7 48-9
56 163 28-4 25-5 25-6 17-6 26-2 24
55 283 22:7 21-4 365 30-7 21-8 24-4
54 4-6 57 4-8 7-8 43 55 56
S8 58 2-8 36 7-9 7-4 3-8 37
S8 1-1 1-4 —_ 1-4 . 1-6 —_ —_
51 =1 2-8 1 4-3 3-9 3-8 T-3
50 1-8 — — 2:6 2-17 — =
48 — — 2:4 == — = =
47 29 2:3 15-5 31 4| 29 19-9
46 —_ 227, Daes 32-8 1-8 205 55-6
45 2521 631 91-7 99-2 34-2 64 76-7
44 70 463 73-8 60 72-5 43-3 60-6
43 91-5 55-4 971 100 80-9 53-2 78-9
42 12:5 29-7 79-3 20-7 13-4 273 58:6
41 100 841 41-7 99-8 97-2 80-8 aD=5
40 12-7 19-3 19-8 20-3 12:3 15:9 21-8
39 24-2 18-2 15-2 333 24-6 18-3 21-6
38 2:6 — — 37 2-9 — —

the molecular ions of III and IV undergo the loss of C,H,O and CH,0O, molecules
producing ions m/z 86 and m/z 84, respectively. The origin of the eliminated C,H,O
molecule cannot be established unambiguously using the available labeled com-
pounds. Table II shows that both hydrogens from C;, and the hydroxyl group are
lost from the (M —C,H,0)*" ions and also that the deuterium content in these ions
(if generated from I1Ib and IVb) decreases by two relative atom units. This means
that the expelled C,H,O molecule contains either the C,y—C, or Ci3;—C,
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TasLE III
Mass spectra of compounds ¥, Va, Vb, VI, Via, VIb, Vic, VId

relative intensity (% of base peak)

mfz
V Va Vb |44 Via Vib Vie vid
133 = — — — — = — 0-2
132 = — — — 2:1 4-5 0-7 1-4
131 0-7 0-8 —_ 0-6 73 = 5ice) 2
130 09 06 = 3-8 = = 1-9 1
129 05 = = - = = = 0-8
115 0-6 — = — 959 - =- =
112 0-7 1-1 — = 2, — o —
111 = - — —= 37 e — -
109 == 1-6 = — 5-8 = — =
103 = 63 2:1 09 18-3 89 8-8 13
102 37 3 49 132 2:1 107 68 13:2
101 223 317 25 3:7 —_ 4-5 2-1 57
97 1 — = — 10-5 — = 13
95 111 1-8 = = 15:3 == =5 13
90 - = 49 — = 4-5 = 3-8
89 1-7 4-8 100 = B2y 90-2 32 46-5
88 5 100 14-8 4 100 12:5 100 66
87 100 13-9 12 100 16-8 21-6 39-9 34
86 7 7 9 7 10-5 12:5 89 88
85 1-4 4-6 8:6 1:2 15-7 55 91 11-9
84 87 10-4 42 14-7 20-9 4-5 16-5 11-3
83 11-5 53 3-9 11-2 147 95 T2, 62
82 BT 36 2:1 2 105 6-8 2, 2:6
81 37 24 2-1 5 3 12 39 2:6
75 = 2 = - S = 252 —
74 - 14-2 85 255 262 13:6 13-4 3-8
73 11-7 24 106 16-2 2:1 15-2 63 20-8
72 = 36 56 1-2 63 = 54 82
71 - 6 9 7-8 131 13:6 62 94
70 2 6-4 61 3-8 57 10-2 8 10
69 11-7 7-8 4-2 13-4 23:6 18:2 12 69
68 = 1-2 = 1-2 52 - Bk 13
67 2-8 = D 3-8 131 = 2 2:6
66 32 - - 25 52 — 17 —
65 23 - - 19 68 68 1-3 13
62 — - “ e = = 2:6 -
61 26 24 28 2:9 = 34 . 38
60 - R o Bk 12 - 57 3 3-8
59 4 6 16:9 =) 7-8 1) 5-4 151
58 13:3 36-1 292 15 57-6 36-8 385 40-3
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TaBLE III
(Continued)
relative intensity (% of base peak)

mlz

|4 Va Vb | 44 Via Vib Vie Vid
57 56 783 71-8 76-2 953 100 82:6 50-3
56 70 42-8 58-2 90 55 39 74-3 100
53 29 229 20-1 33-8 54-5 364 28-3 31-4
54 4-7 54 — 4 8-4 — 4 5
53 6 2:4 == 6-5 10-5 — 66 31
5% — 1 — — = 28 — 162}
51 3 2:4 243 3 157 10:2 2:4 3-1
50 1125 1-2 — 1-5 52 2:3 1-5 1-3
49 — — — — 68 4-5 — —
48 — 22:3 — — 283 — 23-7 19
47 23:3 2:4 263 30 Se2 33:2 105 34-6
46 — 64 11 - 13-1 11-4 71 =
45 11 151476 17-3 13 157 23-2 22-4 21-4
44 247 18-8 234 254 42-9 36:4 . 18-7 377
43 45-7 282 il 43-1 529 459 42 48-4
42 16 AT 183 196 82 29-1 20-9 18-9
41 367 159 99 32-8 39-3 286 272 17-6
40 4-3 76 9-9 3-8 14-7 13-6 4:4 10
39 21-3 12 63 21-9 262 15-9 18-3 11-3
38 D7 — — 2:5 — — 1-9 0

part of the skeleton. The same holds for the complementary C,H,O*" ions (Table II).
The formation of (M—CH202)+' ions, m/[z 84, involves a transfer of one hydrogen
to the neutral fragment. The data in Table II confirm that both hydrogens from
Cs, and the hydroxyl group remain in the (M —CH,0,)*" ions. The origin of the
hydrogen transferred cannot be established from the low resolution spectra of I11b
and IVb because of superposition of ion groups CsHg_x?HyxO and C,H,_+2H;O,,
resulting from imperfect labeling. The high resolution spectra show, however,
that one deuterium atom is lost in the eliminated formic acid. The deuterium content
in the (M —CH,0,)* " ions from I11b (31-0% *H, 42-8% *H, and 26-2% *H,) matches
well the deuterium distribution in the molecular ions (30-3% *H,, 376% *Hj, 29-4%
*H, and 2-7% *H,). This confirms that one deuterium atom either from C,, or C,
is lost clearly. Although these sites are not distinguished by present labeling, we tenta-
tively suggest that the deuterium is transferred from C, (Scheme 4). The mass
spectra of the last pair of isomers V and VI (Table III, Scheme 5) are dominated
by C,H,0;, m/z 87. Some of the possible routes leading to this ion can be eliminated
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on the basis of the spectra of labeled analogues Va,b and VIa—d (Table III). As the
deuterium atoms from the hydroxyl group, C., Cgy and Cg,y remain in the
(M—C2H3O)+ ions, it is clear that their formation must involve a cleavage of the
dioxolane moiety. By analogy®''® we assume that a fission of the C,;—Cs, bond
is followed by loss of the C 5;7—C 4, fragment carrying either the Osy or O, oxygen

3 o
H OH | OH
= oo —CH; o
— — e e |
OH /
mfz 89
)

- H
o/\ko o™
\‘) et A/\
H‘é' H mfz 84
(o)
Q —C;HO
3Hs0; e
OH mfz 41
SCHEME 4
CgH 005"
M*
CrHL s C,H,0," CsH,07" C4lﬁ603+'
mfz 112 mfz 87 mfz 84 mfz 102
C,H;0* C;H;0* OFEOY o
mfz 69 ' mfz 57 mfz 56 mfz 73

SCHEME 5
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atom (Scheme 6). C;H,03 , m/z 73, arises from (M — C,H,)" " by loss of the aldehyde
group. Of several possible routes by which these ions could be formed some can be
ruled out by deuterium labeling. Table III shows that deuterium atoms both from
the C4, and the hydroxyl group (compounds Va, VIa, VI c) are retained in the charged
fragments. This makes the loss of the C,;—CO, moiety improbable because
it would require a clean stripping of the Cy and hydroxyl hydrogen, followed
by a clean transfer of another skeletal hydrogen back to the C;—O,, grouping.

T

(0) . (+)
ol —C;H;30 WOH
J o) (o 24
HO
mjz 87
—OH
0—| S +)
H=O0OH CH=OH
(0) —C,H, {__’/C [_]/
o, £ %50 o /:9>
HO
miz 102
l I'-'-CHO
CH=OH 5%
H A== sl
+/l\ —C,H,0 g VCH—OH
HO? “OH & 61358 g
¥ il
il 41 yioz miz 73
q+)
/\/OH
mfz 57
SCHEME 6

The formation of C;H;O; ions can be better visualized as proceeding via cleavage
of the dioxolane ring (Scheme 6). The origin of the eliminated oxygen atom (Oys,
and/or O,) remains yet unknown. Further decomposition of both (M—C,H,)*"
and C,;H;O; ions furnishes the C;H;O* and C;H,O**, m/z 57 and 56, respectively.
Metastable transitions in the first FFR and the spectra of the labeled compounds
show that the latter ions contain the Cg;—Cs57—Cy—C,, part of the skeleton.
Nevertheless, a small part of these ions is formed from the (M—CH,0,)*" ions
and some of the deuterium-containing C;H-O* and C;H,O"" ions can be attributed
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to this competing pathway. The formation of the CH,05 ions, m[z 47, was largely
elucidated by deuterium labeling. Since only the C,, and hydroxyl hydrogens are
kept in the CH;O; ions, two probable ways of their formation can be considered.
In the first mechanism (Scheme 6), the CH;0; ions contain the O s;—C;y—O
moiety and the hydrogens are transferred from C ) and O 4,. The second mechanism
involves oxygen migration instead of hydrogen, so that the CH,O; ions would
contain the O 4y7—C4y—Os) part. As these ions originate from the (M- C,H,)* " ions
by elimination of the C;H,;O radical, the first mechanism appears to be more prob-
able.

When comparing the electron-impact mass spectra of I— VI it can be concluded
that positional isomers are easily distinguished, while configurational assignment
would be difficult. If the hydroxyl group is situated close to the dioxolane ting
(i.e. at Cy,) or Cyy), the corresponding o(C—C) bonds in the molecular ions are
rapidly cleaved and, consequently, configurational information is lost. Chemical
ionization mass spectrometry may be useful in resolving these stereoisomers, as
documented by the recent work on isomeric epoxides with 1,6-anhydroxy-p-p-hexo-
pyranose skeleton'?,

EXPERIMENTAL

Mass spectra were recorded on a JEOL JMS D-100 spectrometer operating at 14— 75 eV.
The samples were introduced either by direct inlet at 60°C or by a gas chromatograph — mass
spectrometer coupling (SE-30, 3% on Chromosorb W, column temperature 70°C, injection
chamber temperature 120°C, separator temperature 120°C). Decompositions of metastable
ions in the first FFR were monitored by accelerating voltage scanning. The alcohols I— VI
were prepared as described earlier®”. The [02H1] derivatives IIc, I1lc and VIc were prepared
by dissolving the corresponding alcohol (1 mg) in [O—ZH] methanol (14 pl). Aliquots of these
solutions were introduced into the ion source through very thin glass capillaries at 40°C.
The ion source was conditioned with deuterium oxide at 10~ 3 Pa for two hours before each
measurement. The labeled alcohols la, lla, Illa, IVa, Va and VIa were prepared from the
corresponding ketones7, 1,6-anhydro-3,4-dideoxy-B-D-glycerohexopyranos-3-ulose, VIII, 1-6-
-anhydro-2,4-dideoxy-B-p-glycerohexopyranos-2-ulose, IX, and 1,6-anhydro-2,3-dideoxy-B-p-
-glycerohexopyranos-4-ulose, .X, by reduction with lithium aluminium deuteride in ether. The
deuterium content in these derivatives was assumed to be the same as in the reagent used
(98% 2H,, 2% *H,). The alcohols Ib, IIb, I1Ib, IVb, Vb and VIb were prepared by reduction
of the corresponding labeled ketones with lithium aluminium hydride in ether. The replace-
ment of hydrogen by deuterium in V/II and X (deuterium oxide, lithium deuteroxide, tetra-
hydrofuran, triethylbenzylammonium chloride, 20°C, 48 hours) proceeded easily. The deute-
rium content in Ib and IIb (91:5% *H,, 5-8% *H,, 2:6% *H,) and Vb, VIb (92% 2H,,
6% ZHI, 254 2HO) was determined from the mass spectra of corresponding ketones. The deute-
ration of IX turned out to be difficult because it proceeded slowly and the ketone was simul-
taneously destroyed in alkaline medium. After two exchanges (with 40% material recovery)
the following deuterium content was found: 30-3% 2H,, 37-6% 2H,, 29-5% 2H, and 2-6% 2H, .
This material was used for the preparation of Iilb and IVbh. The 2,3-dideuterio derivative
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Derivatives 1,6-Anhydro-B-pD-hexopyranoses 2403

VId was prepared by catalytical deuteration (ZI—I2 gas, palladium, ethanol) of 1,6-anhydro-
-4-O-benzyl-2,3-dideoxy-B-D-erythro-hex~2-enopyranosel3. The deuterium content in VId:
v s O L Ly -

N

W3 N bW

10.
11.

12.

13.

REFERENCES

. Cerny M., Stanék J., jr: Advan. Carbohyd. Chem. Biochem. 34, 24 (1977).
. McLafferty F. W., Todd P. J., McGilvery D. C., Baldwin M. A.: J. Amer. Chem. Soc. 102,

3360 (1980).

. Horton D., Just E. K., Wander J. D.: Org. Mass Spectrom. 6, 1121 (1972).

. Horton D., Jewell J. S., Just E. K., Wander J. D.: Biomed. Mass Spectrom. 7, 145 (1974).

. Horton D., Wander J. D., Foltz R. L.: Carbohyd. Res. 36, 75 (1974).

. Halbych J., Trnka T., Cerny M.: This Journal 38, 2151 (1973).

. Pecka J., Stanék J., jr, Cerny M.: This Journal 39, 1192 (1974).

. Greenn M. M. in the book: Topics in Stereochemisiry, Vol. 9, p. 35. Wiley, Interscience,

New York 1976.

. Budzikiewicz H., Djerassi C., Williams D. H.: Mass Spectrometry of Organic Compounds.

Holden Day, San Francisco 1967.

Long F. A., Pritchard J. G.: J. Amer. Chem. Soc. 78, 2663 (1956).

Kadentsev V. 1., Kaymarazov A. G., Chizkhov O. S., Cerny M., Trnka T., Turedek F.:
Unpublished results.

Thomas A. F.: Deuterium Labelling in Organic Chemistry. Appleton-Century-Crofts, New
York 1971.

Pecka J., Cerny M.: This Journal 38, 132 (1973).

Translated by Z. DolejSek.

Collection Czechoslovak Chem. Commun. [Vol. 46] [1981]





