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ABSTRACT 

2,6-Anhydro-D-glycero-L-manno-heptose (1) is converted by the cyanohydrin 
reaction into crystalline D-tlzreo-L-tale-octononitrile (3), which shows mutarotation 
in water. The equilibrium mixture, as measured by ‘3C-n.m.r. spectroscopy, contains 
about equal amounts of 3 and its epimer, D-tlrreo-r_-galacto-octononitrile. On evapora- 
tion of the aqueous mixture, pure, crystalline 3 is again obtained. Labelling experi- 
ments in 3Hz0 proved that epimerization proceeds through reversible deprotonation. 
Stabilization of 3 in the solid state is expIained by intramolecular hydrogen-bonding. 
In pyridine, rapid isomerization of 3 occurs. When acetylation of 3 is conducted in 
this solvent, the yield of 2,4,5,6,8-penta-O-acetyl-3,7-anhydro-D-f/zreo-L-talo-octono- 
nitrile (4) depends strongly on the conditions of acetylation. Acetylation after equili- 
bration produces an equimolar mixture of 4 and its isomer 2,4,5,6,8-penta-o-acetyl- 
3,7-anhydro-D-tlzreo-L-gala&o-octononitrile. Structural assignment for both was 
achieved by 360-MHz, ‘H- and 13C-n.m.r. spectroscopy. Reduction of 4 in pyridine- 
acetic acid-water in the presence of N,N-diphenylethylenediamine yields a 1:2.36 
mixture of 2,4,5,6,8-penta-O-acetyl-3,7-anhydro-D-tIz~eo-L-t~lo-octose N,N-diphenyl- 
imidazolidine (6) and 2,4,5,6,8-penta-O-acetyl-3,7-anhydro-D-t~z~eo-L-ga~acto-octose 
N,N-diphenylimidazolidine (8). Compounds 6 and 8 could be separated and obtained 
as crystalline solids, and their structure proved by ‘H- and r3C-n.m.r. spectroscopy. 
Hydrolysis of 6 and 8 gave 2,4,5,6,8-penta-O-acetyl-3,7-anhydro-o-tkreo-L-galacto- 
octose and -D-tllreo-L-taio-OCtOSe_ 

INTRODUCTION 

Although it is one of the oldest methods for carbon-bond formation, the cyano- 
hydrin or Kiliani synthesis’ is still widely applied in carbohydrate chemistry. Its 
usefulness for linear carbon-chain elongation 2, for introduction of carbon branches3, 
and, especially, for “C-Iabelling of sugars” is demonstrated in numerous, recent 
publications. The elegant conversion of a cyano group into an aldehyde group per- 
formed by Moffatt et a/_5 significantly increased the value of the cyanohydrin 
synthesis. 



310 H. FRITZ, J. LEHMANN, P. SCHLESSELMANN 

However, one of its disadvantages is the poor stereoselectivity during the 
conversion of aldehyde groups into cyanohydrins having a newly formed, asymmetric 
carbon atom2p6. It is, therefore, surprising that 2,6-anhydro-D-glycero-L-manno- 

heptose* (1) yields only one crystalline cyanohydrin on evaporation of the reaction 

mixture; this reaction was carried out in order to obtain C-galactosyl derivatives 

having extended carbon-chains. Such compounds might be converted into substrates”, 
and competitive’, as well as irreversibleg, inhibitors of /?-D-galactosidase. 

RESULTS AND DISCUSSION 

2,6-Anhydro-D-gIycero-r-,nmtito-heptosea (1) reacts with sodium cyanide in 

aqueous solution to give, after removal of sodium ions, and evaporation, thecrystalline 

cyanohydrin 3,7-anhydro-D-tlrreo-L-raZo-octononitrile (3) From 3, the pure, crystalline 
peracetate 4 can be obtained in up to 70% yield. 

The configurational assignment of 4 and the other compounds described herein 

was achieved by combined use of ‘H- and ‘3C-n_m.r_-spectroscopic results. The 

details of the assignment procedures are later given together for all compounds 

discussed_ Parallel experiments with “C-labelled cyanide yielded a 14C-labelled, 
acetylated cyanohydrin which could be incorporated (85%) into pure, crystalline 4. 
The yield of 4 from 3 varied from 40 to 70x, depending on whether the substrate 

was dissolved in pyridine before adding acetic anhydride, or was dissolved in pyridine- 

acetic anhydride. Fast acetylation favored high yields. 13C-N.m.r. data for the cyano- 
hydrin 3 in pyridine-d, revealed the presence of an equal amount of its isomer 3a. 

This confirmed the rapid epimerization of 3 when dissolved in pyridine. 

In water, the epimerization can be measured by observing the mutarotation. 
13C-N.m r investigation of the equilibrium mixture in water also showed an almost . - 

equal distribution of 3 and 3a. Thus, 3 is not formed in a stereospecific, cyanohydrin 

synthesis, but as the result of crystallization of the mixture as one epimer (3) on 
evaporation of the aqueous solution_ Strangely, the procedure of epimerization of 3 
by dissolution and re-formation by evaporation, comparable to the anomerization 

and re-formation of a crystalline, free sugar when dissolved in water and crystallized 

from water, can be repeated without decomposition of the cyanohydrin 3 into its 
components. Thus, the epimerization can hardly proceed via retro-cyanohydrin 

reaction_ When the cyanohydrin 3 is kept in 3Hz0 until mutarotation has ceased 
(2 days), the product (after acetylation) is labelled, showing that epimerization takes 

lR= H 3R=R’=H 3aR= R’= H 

2R= AC 4 R = R’= AC 4a R = R‘=Ac 

5 R = A&R’= H 5aR =Ac,R’= H 
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place through reversible deprotonation. Also, in the acetate 4, the proton attached 
to C-2 exchanges with the medium (H,O-pyridine), although, in this case, no 
epimerization can be observed by measuring the optical rotation. 

A single, crystalline epimer could not be obtained when the cyanohydrin of 

3,4,5,7-tetra-U-acetyl-2,6-anhydro-D-glyce~-o-L-manno-heptose (2) was formed with 
hydrogen cyanide in pyridine. The product was an almost 1 : 1 mixture of 4,5,6,8- 
tetra-O-acetyl-3,7-anhydro-D-tJzreo-L-taJo-octononitrile (5) and 4,5,6,8-tetra-o-acetyl- 
3,7-anhydro-r,-tllreo-L-galacto-octononitrile (5a). Acetylation of the mixture gave an 

equimolar mixture of 4 and 4a, indicating a certain influence of the free hydroxyl 
groups upon the selective stabilization of epimer 3 as a crystalline compound. The 
stabilization may be due to intramolecular hydrogen-bonding between the hydroxyl 
groups attached to C-2 and C-4, and optimal orientation of the cyanide group in such 

a quasi-rl-ans-decalin ring-system (3b). 

Hy$w.+ 
2____cN 
H o/ “-0 

\ 
-H 

3b 

Reduction of pure 4 by the method of Moffatt et al.’ in pyridine and aqueous 
acetic acid in the presence of N,N-diphenylethylenediamine again caused epimeriza- 
tion at C-2. The resulting imidazolidine derivatives 2,4,5,6,8-penta-O-acetyl-3,7- 
anhydro-D-tlrreo-L-galacto-octose N,N-diphenylimidazolidine (8) and 2,4,5,6,S-penta- 
0-acetyl-3,7-anhydro-D-flzreo-L-mlo-octose N,N-diphenylimidazolidine (6), formed in 
the ratio of 2.36 : 1, could be separated by fractional recrystallization, as well as by. 
chromatography on a column of silica gel. Interestingly, the major product 8 has 
a configuration at C-2 the opposite of that of the starting material (4). By deprotecting 
the carbonyl group in both 6 and 8, the aldehydes 2,4,516,S-penta-0-acetyl-3,7- 

anhydro-D-t/u-eo-L-galacto-octose (7) and 2,4,5,6,8-penta-0-acetyl-3,7-anhydro-D- 
tlzreo-L-tafo-octose (9) could be obtained in excellent yield. 

R:p+___R. p-$___oR 
H H 

Ph 
I 9” 

/N 
6 R = Ac,R’ = -C 1 /N 

‘N 
8 R = Ac,R’ = -C 

‘N 1 
;h P’h 

7 R = Ac,R’ = -CHO 9 R = Ac,R’= -CHO 
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TABLE I 

1H CHEMICAL-SHEWAND H,H COUPLING-CONSTANTS~ OF ATOMS H-l TO H-8’ IN COMPOUNDS 4,4a, 
Ah?) 6-9 

Number of coI?lpolllld 
W atom 4 4aC 6 7 8 9 

1 - - 
2 5.50 5.58 
3 3.84 3.82 
4 5.40 5.30 
5 5.09 5.0s 
6 5.44 5.46 

7 3.9s 4.02 
8 4.16 4.23 
S’ 4.11 4.15 

5.95 9.52 5.89 9.49 
5.03 5.11 5.25 5.27 
3.59 4.11 3.76 4.01 
5.24 5.39 5.60 5.51 
4.92 5.07 4.92 5.04 
5.43 5.45 5.34 5.43 
3.90 3.90 3.91 3.95 
4.49 4.08 4.30 4.12 
4.18 4.08 4.03 4.08 

J&D 4 4aC 6 7 8 9 

I,2 - - 

2.3 2.5 3.0 

374 10.0 10.0 
4,5 10.0 10.0 

596 3.5 3.5 

677 1.0 1.0 

7,s 6.8 7.0 
7,8’ 6.8 6.0 
S,S’ 11.5 11.5 

9.0 
1.5 

10.0 
10.1 

3.5 
1.0 
7.5 
5.5 

11.5 

0 8.0 0 
2.3 2.1 2.2 

10.0 10.0 10.0 
10.0 10.0 10.0 

3.5 3.3 3.3 
1.0 1.0 1.0 
6.5 6.0 7.0 
6.5 7.0 6.0 
- 11.0 11.5 

%r p-p-m- (GO.01 p-p-m-) at 360 MHz; internal standard Me&; solvent, CDCle; concentration, 
10 mg/mL of solvent. bin Hz (to.2 Hz), directly measured as line spacings in 360-MHz spectra. 
cValues are taken from the spectrum of a mixture of 4 and 4a. 

TABLE II 

13C-~~~~~~~~~SHI~Sa OFCARBONATOMS 1 TO 8 IN COMPOUNDS 4,4a, AND 6-9 

Nmber of ConlporIrld 
C atom 4 4ab 6 7 8 9 

113.54 114.08 71.06 
60.95 59.12 69.38 
76.40 76.48 76.25 
65.56 64.69 64.80 
71.63 71.68 72.14 
67.06 67.25 67.88 
74.49 75.24 74.86 
61.24 61.19 62.23 

197.01 72.78 193.97 
74.83 71.78 77.32 
76.87 75.79 76.77 
64-59 67.03 6564 
71.90 73.01 72.10 
67.47 67.21 67.38 
75.13 74.27 74.83 

61.27 61.34 61.37 

“In p-p-m_ ($0.02 p-p.m-) at 90.53 MHz; internal standard Me.rSi; solvent CDCIJ; concentration, 
100 mg/mL of solvent; for all compounds except 7 and 9, which were measured at 25.16 MHz. 
bValues taken from the spectrum of a mixture of 4 and 4a. 
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N.m.r.-spectral investigations. - ‘H-N.m.r.-spectral data for compounds 4, 
4a, and 6-9 are given in Table I. At 360 MHz, the spectra are practically first-order, 
so assignment of the signals and evaluation of coupling constants was straight- 
forward. 13C-Chemical shifts for these compounds are given in Table II. Here, the 
assignments were unambiguously made by selective, proton-decoupling experiments_ 

The H,H coupling-constants of H-3 to H-7 gf the ring verified the expected 
chair conformation of the sugar, with all substituents equatorially attached, except 
the acetoxyl group at C-6. In all compounds examined, a small coupling constant 
3J (H-2,3) was observed, indicating that H-2 and H-3 are garrclze-oriented. Of the 
two possible gauche forms, g, and gz, only in g, are unfavorable, steric interactions 
between the equatorial acetoxyl substituent on C-4 and one of the substituents on 
C-2 avoided. (Such interactions would also occur in the anti form a; this form is, 
therefore, also less favored.) Similar, favored forms have been observed for related 
compounds (e.g., methoxymenthane WXSLIS neomethoxymenthane”). All of the 
configurational assignments rest on the very plausible assumption that, in all com- 
pounds, the g, disposition is highly favored. 

AcO AcO ACO 

Acoq:,,,R AcO~*.,,~ 

H R’ 

AcOw .,,, R, 

H R 

91 92 
a 

On the basis of this conformational assignment, configurations can be assigned 
for 4 and 4a from the coupling constants observed between C-1 and H-3. There is 
experimental and theoretical evidence that vicinal, C,H couplings have a dependence 
on dihedral angles similar to that of the corresponding H,H couplings12. The signals 
for the cyano carbpn atom (C-l) in 4 and 4a appear as doublets of doublets in the 
proton-undecoupled, ‘3C-n.m.r. spectra, because of coupling to H-2 and H-3. By 

TABLE III 

C,H COUPLING-CONSTANTS TO CARBON ATOhl 1 IN COMPOUNDS 4, 4a, 7, AND 9= 

Colrpliflg cotufatlt 
sJ(C-: ,H-3) “J(C-l,H-2) ‘J(C-I,H-1) 

4 4.6 7.5 - 
4a 1.6 7.7 - 
7 - 4.6 155.0 
9 2.9 4.4 154.4 _ 

=In Hz (iO.2 Hz), measured as line spacings in 25.16- (4, 7, and 9) and 90.53- (4 and 4a) MHz. 
13C-n.m.r. spectra for CDC13 solutions_ Values for 4a are taken from measurements made for a 
mixture of 4 and 4a. 
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selectively decoupling from H-2, the two coupling-constants can unambiguously be 
differentiated; the resulting assignments are given in Table III. The vicinal, C,H 
coupling-constants are ‘quite different for 4 and 4a, as expected for either the anti- 
periplanar or the gauche arrangement of the two coupling atoms (II-3 and C-l). 
Configuration 4 is, therefore assigned to the compound having the Iarger 3J (C-l, 
H-3) value, In the same way, configurational assignments may be made for the two 
aldehydes 7 and 9, the relevant coupling-constants for which are also given in Table 
III. The smaller values observed for the aldehydes are a consequence of the well- 
known dependence of two- and three-bond, C,H coupling-constants on the hybridiza- 
tion of the coupling carbon atom”. 

An independent determination of the configuration is possible for the two 
diphenylimidazolidine derivatives 6 and 8. These compounds also have the favored, 
g, orientation with respect to the C-2,C-3 bond. From the large coupling-constant 
3J ( H-2 H-l) the favored, antiperiplanar arrangement can be deduced for these two 
hydrogin atoms. As may be seen from Tables I and II, the chemical shifts for some 
of the hydrogen and carbon atoms are quite different for the two diastereomers. 
Even larger differences are, however, found for the diastereotopic groups of the 
diphenylimidazolidine rings, whose chemical-shift values are given in Table IV_ From 
selective, decoupling experiments, it was shown that the chemical-shift differences 
between the protons of one CH-, group are small compared to the differences between 
the two diastereotopic groups. AIso, by decoupling experiments, the ortho- and para- 

protons can be connected, showin, 0 that the set of signals at higher field belongs to 
protons on the same ring. The x3C si=nals can also be assigned by selective decoupling, 
again showing that the set of ortho=and para signals at high field belong to carbon 

TABLE IV 

'H Ah'D =c CHEMICAL-SHIFTS” OF THE DIASTEREOTOPIC GROUPS IN THE DIPHENYLIMIDAZOLIDINE RIKGS 

IN COMPOUNDS 6 AND 8 

WC) ‘H l3C 

6 8 6 8 

N-CH-I 

I 
N-CHz 
S 

0 

m 

P 
S’ 

0’ 

m’ 

P’ 

3.81-3.69 

3.54 3.38-3.27 
- - 

6.72 6.73 
7.22 7.20 
6.72 6.72 
- - 

6.86 6.93 
7.28 7.21 
6.82 6.86 

3.80-3.69 47.21 

45.17 45.58 
146.30 146.76 
113.02 112.79 
129.01b 129.01b 
117.41 117.25 
147.33 149.22 
113.40 117.42 
129.56b 129.21” 
118.82 120.71 

50.57 

~For the conditions of measurement, see footnotes to Tables I and II. bThe assignments may be 
reversed. 
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atoms in the same ring. In 8, one phenyl ring exhibits carbon signals (s,o,m,p) that 
are quite untypical for an N-substituted phenyI ring. The chemical shifts are more 
typical for a situation wherein the resonance interaction between the nitrogen substi- 
tuent and the ring is (at least partially) inhibited. As may be found by inspection of 
models, only for 8 does such an inhibition of resonance-interaction occur for one 
of the phenyl rings because of steric interaction with the sugar ring (see also, Sa). 

The configurationa assignment foIIowing from this rather unusual phenomenon of 
steric inhibition of resonance (by a substituent that is far removed) through bonds is 
fully consistent with the assignment made from the coupling constants for aldehyde 9. 

AcO 

AcO 

EXPERIMENTAL 

Gerleral ,netho&. - Optical rotations were measured with a Perkin-Elmer 141 
polarimeter. T.1.c. was performed on silica ge1 FZs4 (Merck) using the foIIowing 
solvent-systems: A, 4 : 1 (v/v) ether-light petroleum (b-p. 60-70°) for fully acetylated 
compounds; B, 4 : 1 (v/v) benzene-methanol for partially acetylated compounds; and 
C, 25 : 14 : 7 (v/v/v) ethyl acetate-2-propanol-water for nonacetylated sugars. De- 
tection was effected.by charring with sulfuric acid. ‘H-N.m.r. spectra (CDCI,, internal 
standard Me&) were recorded with a Varian EM 390 (90 MHz) and a Bruker HX 
360-MHz spectrometer, and ‘3C-n.m.r. spectra at 25.2 MHz were recorded in the 
Fourier mode with a Varian spectrometer XL 100/15 and, at 90.53 MHz, with a 
Bruker HX 360 spectrometer. Radioactive samples were measured in a Berthold BF. 
815 liquid scintillation counter (LSC); “Cocktail”: 5.0 g of PPO and 62.5 mg of 
POPOP in 1 L of toluene. 

3,7-A&@-o-D-threo-L-talo-octononirrile (3). - A solution of 3,4,5,7-tetra-O- . 

acetyl-2,6-anhydro-D-glyceuo-L-)?2artno-heptose NJ-diphenyIimidazoIidine’ (20 g) in 
dichloromethane (300 mL) was treated at 0” with a solution of p-toluenesulfonic 
acid monohydrate (20 g) in acetone (200 mL). After 1 h, the precipitate was filtered 
off with suction, and washed once with dichloromethane (200 mL). The combined 
filtrates were successively washed with 1% aqueous sodium hydrogencarbonate 
solution and water (twice), dried (magnesium sulfate), and evaporated in rucz~o. 
The residue was deacetylated with O.Olhf sodium methoxide (200 mL), and after 2 h 
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at room temperature, the solution was evaporated to dryness under diminished 
pressure_ The residue was dissolved in water (75 mL), sodium cyanide (3.61 g) was 
added, and the solution was kept for 24 h at 0 O. By stirring the solution with Amberlite 
IR-120 (Hi) ion-exchange resin, sodium ions were removed, and the neutral filtrate 
was evaporated in vacm, to yield crystalline 3 (6.72 g, 85 %), m.p. 159”, [r~]& 
- 14.0~ +30” (3.5 h; c 10.0, H,O); t.l.c., R, 0.45.(system C); ~2:; 3300 cm-’ (OH). 

Anal. Calc. for CsHIJN08: C, 43.84; H, 5.98; N, 6.39. Found: C, 43.73; H, 6.09; 
N, 6.05. 

2,4,5,6,8-Penta-0-acetyI-3, 7-azz/zydro-D-threo-L-talo-octononitriie (4). - Acety- 
lation of 3 (8.76 g) was conducted at 2 0” with 1: 1 (v/v) pyridine-acetic anhydride 
(100 mL). Evaporation of the mixture under diminished pressure gave a syrup which, 
on addition of ether (50 mL), yielded 4 (11.85 g, 69%). If 3 was kept for 7 h in 
pyridine before acetic anhydride was added, the yield of 4 fell to 42%. Similarly, 
the yield of 4 decreased (to 49%) when the acetylation was performed for 30 min 
at 50”. Compound 4 had m-p. 142”, @I?& f20.5” (c 1.0, CHCI,); ~2:: 1750 cm-’ 
(C=O). 

Azzal. Calc. for C,,H,,NO,,: C, 50.35; H, 5.40; N, 3.26. Found: C, 50.25; 
H, 5.45; N, 2.97. 

2,4,5,6,8-Penra-O-ace~~~f-3,7-a?zlz~~d~o-~-threo-~-gaiacto-ocrose N,N-diphelzyl- 

ixidazo-olidizze (8) arzd 2,4,5,6,8-pezz~a-O-acer~l-3,7-azzlz~~dro-~-threo-~-talo-octose 

N,N-d@lze~zylitnida~oliditze (6). - Compound 4 (8.67 g) was added in one portion 
to a vigorously stirred mixture of Raney nickel (30 g), sodium hypophosphite mono- 
hydrate, and NJV-diphenylethylenediamine (17.58 g) in pyridine (150 mL) and 
1 : 1 (v/v) acetic acid-water (150 mL). Stirrin, = was continued for 20 h. The nickel 
was then filtered off, and rinsed with dichloromethane (3 x 200 mL), and the com- 
bined filtrates were washed with water (6 x 200 mL), dried (MgSO,), and evaporated 
under diminished pressure, to yield a syrup which, on adding a small amount of 
methanol, crystallized partially. Recrystallization from methanol gave pure 8 (5.93 g, 
46.8x), m.p. 242”, [z]& -19.5” (c 1.0, CHCI,); ~2:; 1750 cm-’ (OAc). 

Anal. Calc. for C,2H,,N,0,,: C, 61.33; H, 6.13; N, 4.47. Found: C, 61.34; 
H, 6.36; N, 4.46. 

The mother liquor, which contained mainly 6 and N,N-diphenylethylenedi- 
amine, was purified on a column (100 x 4 cm) of silica gel. Fractions containing 6 
were combined and evaporated to dryness, yielding a syrup that could be crystallized, 
and recrystallized, from ether (2.5 g, 19.8 %), m-p. 141“) [a]$& -40” (c 1.0, CHCI,); 
v:z; 1750 cm-’ (OAc). 

Anal. Calc. for C,,H,,N,O,,: C, 61.33; H, 6.13; N, 4.47. Found: C, 61.25; 
H, 6.26; N, 4.41. 

2,4,5,6,8-Pezzta-O-aceryl-3,7-an/~ydro-D-threo-r_-galacto-oc~ose (7) and 2,4,5,6,8- 

penta-O-ace;yi-3,7-arr/zydro-D-threo-L-talo-octose (9)_ - The free octoses 7 and 9 
were generated from the corresponding imidazolidines 6 and 8 by. treatment with p- 

toluene-suIfonic acid as described’ for 2. Compound 6 (2.0 g) gave colorless, foamy 7 
(l-23 g, 89x), [z];;, +38.5” (c 1.0, CHCl,); ~2:; 1740 cm-’ (OAc). 
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Anal. Calc. for C1aH,+Or2: C, 50.00; H, 5.59. Found: C, 49.95; H, 5.80. 
Compound 8 (2.0 g) gave 9, a colorless foam (1.23 g, 89 %), b]ffs -2.5” 

(C 1.0, CHCI,); vz; 1740 cm-’ (OAc). 
Anal. Calc. for C,,H,,0r2: C, 50.00; H, 5.59. Found: C, 49.60; H, 5.59. 
Preparation of a mixture of 4,5,6,8-tetra-O-acetyI-3,7-atrlzydro-D-threo-L-talo- 

octononitrile (5) and 4,5,6,8-tetra-O-acetyJ-3,7-anJzy~o-D-threo-L-galacto-octotzo- 

nitriIe (5a). - Compound 2, prepared from the imidazolidine 1 (20 g) as described’, 
was dissolved in pyridine (150 mL). Hydrogen cyanide, prepared from sodium 
cyanide (5.0 g) was condensed into the solution, and the mixture was kept for 24 h 
at 0”. After evaporation, the syrup remaining was shown by n.m.r. spectroscopy to 
be an N 1: 1 mixture of 5 and 5a (see Table I). 

EscJtange e_vperiments witlz 3H20 - Compound 3 (52 mg) was dissolved in _ 

3H,0 (0.5 mL; 26.123 Ci per mmol). After beins kept for 48 h at room temperature, 
the 3Hz0 was removed by freeze-dryin g, and the residLe (3) was submitted to acetyla- 
tion as described for the preparation of 4. After three recrystallizations from ether, 
the specific radioactivity (5.853 JtCi/mmol) was constant. When c3H]4 (5.93 mg) 
was dissolved in 2: 1 : I (v/v/v) pyridine-water-acetic acid (4 mL), and kept for 24 h 
at room temperature, 45.1 y0 of the total 3H-activity was volatile, and could be 
removed by freeze-drying; this indicated a significant 3H-exchange also in the per- 

acetylated cyanohydrin (4). Compound 4 could be recovered quantitatively. 
Determination of tJle stereoclremical yield in tJle preparation of 2,4,5,6,8-penta- 

O-acetyZ-3,7-a~zJz~dro-D-threo-L-talo-octo~zo/zitriJe (4). - Sodium cyanide (50 mg) 

was dissolved in water (1 mL), and a trace of K’“CN (specific activity, 7.26 mCi/g) 
was added, to give a solution containing 625.64 JcCi of r4C-activity. Compound 1 
(180 mg) was dissolved in this solution, and r4C-labelled 4 was prepared as described 
for the unlabelled sample. Acetylation of 3-‘&C to give 4-‘% was also performed as 
described before. The crude, r4C-labelled sample (203 mg) was, after processing of 
the acetylation mixture, mixed with pure 4 (1.1 g), and recrystallized. After 6 re- 

J.Ei 

._~__ ._ __ _.- I_- 

Original Recrystaliizatiotl nwzbet 
-____ ----- -._ ____~ ----~--_-~..-- --- 

mistare 1 2 3 4 5 6 .7 
--_-- - 

312.82 184 232.5 244.7 256.6 265.8 271.2 272 

crystallizations, the specific radioactivity remained constant, indicating a yield of 
85% of pure 4. It may be assumed that the remainin, 0 15 o/0 consisted of the epimeric 

2,4,5,6,8-penta-O-acetyl-3,7-anhydro-~-tJzreo-~-ga/acto-octononitrile (4a). 
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