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pr-2-Deoxyvalidoxylamine B and its diastereomer have been synthesi-ed by the reaction of the protected pL-
valienamine and the anhydro derivative of (hydroxymethyl)cyclohexanetetrol followed by removal of the protecting

groups.

In connection with the previous paper,® the synthesis
of the 2-deoxy analog (2) of validoxylamine B (1) and
its related compounds is described. In the present study,
a nucleophilic substitution reaction of the protected pL-
valienamine and the anhydro derivative of (hydroxy-
methyl)cyclohexanetetrol was undertaken to build up
a pseudo-disaccharide structure.
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pL-1,2-Anhydro-4, 7- O-benzylidene- (1, 2, 3, 5/4)-3-
hydroxymethyl-1,2,4,5-cyclohexanetetrol (8) was pre-
pared from bDL-1,2-O-isopropylidene-(1,3/2)-3-benzoyl-
oxymethyl-4-cyclohexene-1,2-diol (5)!®) by the following
sequence. O-Deacylation of 5 with methanolic sodium
methoxide, followed by treatment with Amberlite IR-
120B (Ht), gave the triol 6 in 769, yield. Treatment of
6 with a,a-dimethoxytoluene in N, N-dimethylformamide
(DMF) in the presence of p-toluenesulfonic acid gave the
benzylidene derivative 7 in 629, yield. Compound 7
was oxidized with m-chloroperoxybenzoic acid (rRCPBA)
to give almost specifically the f-epoxide 8 in 779, yield,
together with a small proportion of the a-epoxide (99%,).
The mixture of the epoxides was directly treated with
acetic anhydride in pyridine and the products were
separated to give the acetate 9 of 8 in 889, yield.
The structure of 8 was determined by the 'H NMR
spectrum, in which the C-4 proton resonated slightly
lower field (6 3.62) compared with that of the a-epoxide
(6 3.30), indicating that the C-4 proton which was
situated close to the oxygen atom of the epoxide ring was
deshielded by this moiety. The epoxidation seemed to be
controlled by steric hindrance.

Reaction of an equimolar amount of the di-O-
isopropylidene derivative (3)# of pr-validamine and
8 was carried out in 2-propanol in a sealed tube at
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120 °C. After 44 h, the starting materials were almost
consumed and the formation of two new components
was observed by TLC. The products were fractionated
by chromatography on silica gel with 2-butanone-
toluene (1 :30) as an eluent to give the diastereo-
isomeric secondary amines 10a (429,) and 10b (449,)
as an oil. Their structures were supported by analytical
data and *H NMR spectroscopy. The NMR spectral
pattern was nearly identical with each other except
for a small difference of the chemical shifts of the signals
due to the C-1’ protons. Therefore, it was impossible
to assign the exact structures to each diastereomers in
this stage.

Next, the similar reaction of 3 and 9 was carried out to
give an inseparable mixture of secondary amines 11a
and 11b in 839, yield. Treatment of the mixture with
acetic anhydride in pyridine gave the di-O-acetyl
derivatives, which could clearly be separated by a silica
gel column to give 12a (319,) and 12b (64%). The
latter compound was shown to be identical with the
bis(acetate) derived from 10b. The structures of 12a
and 12b were postulated on the basis of 'HNMR
spectroscopy, taking account of the data which had
been observed to differentiate the diastereomers of
validoxylamine A or B.%® The HNMR spectra of
12a and 12b revealed the signals for H-1' as a quartet
(/=3 Hz) at 6 2.94 and 3.07, and those for H-2' as a
doublet of doublets (J=2.5 and 3 Hz) at é 4.72 and
4.93, respectively. The slight deshielding of the signals
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observed for 12b might be explained by a proximity of
C-2' proton to the oxygen atoms of the 2,3-O-isopropyl-
idene group. Therefore, the structures of 12a and 12b
were tentatively assigned as shown in Scheme 3.
Deprotection of 12a and 12b by treatment with 1 M
hydrochloric acid (1 M=1 mol dm~=3) at reflux temper-
ature, followed by acetylation, gave the corresponding
octa-O-acetyl derivatives 13a (829,) and 13b (829%),

respectively.
7,
)TO L 2
0 !
Nﬂg i
H

% R=H
15 R = Ac

Ph

16: octa-0-acetate
Scheme 4.

Finally, the reaction of the di-O-isopropylidene deriva-
tive 49 of pL-valienamine and 9 was carried out by the
similar way. The reaction was completed within 26 h
to give 829%, yield of a mixture of secondary amines 14a
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and 14b as a homogeneous oil. They were converted
into the di-O-acetyl derivatives and separated by
chromatography on silica gel to give 15a (46%,) and
15b (549,). The 'H NMR spectra of 15a and 15b
showed the signals for H-2" at 6 4.85 and 4.93, and those
for H-3' at 6 2.66 and 2.86, respectively. Studies of
their Dreiding models indicated that the 5,6-O-isoprop-
ylidene group was situated close to C-2’ and C-3’
protons enough to affect, if any difference, the chemical
shifts of their signals in the one diastereomer. Therefore,
on the basis of the down-field shifts of H-2' and H-3’
signals of 15b, the relative configurations of 15a and
15b were tentatively assigned as shown in Scheme 4.7
The protecting groups of 15a and 15b were removed to
give the free bases, which were characterized by convert-
ing into the corresponding octa-0-acetyl derivatives 16a
(73%,) and 16b (879,), respectively.

Experimental
General Methods. The same method was used as de-
scribed in the preceding paper.1?
pr-( 1,3/2)-3-Hydroxymethyl-4-cyclohexene-1,2-diol (6). A

mixture of bpL-1,2-O-isopropylidene-(1,3/2)-3-benzoyloxyme-
thyl-4-cyclohexene-1,2-diol (5)'® (2.8 g) and 1 M methanolic
sodium methoxide (4 ml) in methanol (20 ml) was stirred at
room temperature for 30 min. The reaction mixture was
treated with Amberlite IR-120B (H*) (4 ml) at room tem-
perature for 2h and then concentrated. The residue was
crystallized from ethanol to give 1.1 g (76%,) of 6: mp 100—
101 °C.

Found: C, 58.10; H, 8.17%,.
58.32; H, 8.399%,.

DL-2,7 - O - Benzylidene-( 1,3(2) - 3- hydroxymethyl- 4 - cyclohexene-
1,2-diol (7). To a solution of 6 (1.08 g) in dry DMF (10
ml) was added a,a-dimethoxytoluene (1.36 ml) and a trace of
p-toluenesulfonic acid, and the mixture was stirred at 60 °C
under reduced pressure for 2 h. The reaction mixture was
treated with sodium hydrogencarbonate and diluted with ethyl
acetate (20 ml). The solution was washed thoroughly with
water, dried, and concentrated. The residue was crystallized
from ethanol to give 1.07 g (629%,) of 7 as needles: mp 120—122
°C. 'H NMR (CDCl;) 6=3.45 (1H, dd, J; 7,x=5 Hz, Jeom
=10.5 Hz, H-7ax), 3.65 (1H, J,,=/, ;=8 Hz, H-2), 4.00
(1H, td, Jy.eax=8Hz, J;4,,=6.5Hz, H-1), 422 (1H, dd,
Js.70q=4.5 Hz, H-Teq), 5.22 (1H, br d, J,s=ca. 9 Hz, H-4),
5.52—5.86 (1H, m, H-5), 5.60 (1H, s, benzylic), 7.32—7.75
(5H, m, phenyl).

Found: C, 72.39; H, 6.879%,.
72.39; H, 6.94%,.

DL-1,2-Anhydro-4,7-O-benzylidene- ( 1,2,3,5/4) - 3-hydroxymethyl-
1,2,4,5-cyclohexanetetrol (8). To a solution of 7 (0.10 g) in
1,2-dichloroethane (2 ml) was added mCPBA (0.21g, ca. 2
molar equiv.) and sodium hydrogencarbonate (0.21 g), and
the mixture was vigorously stirred at room temperature for 1 h.
Excess of the peroxy acid was destroyed by washing with a
solution of sodium thiosulfate (0.16 g) in water (5 ml), and the
organic layer was washed with water and dried. Evaporation
of the solvent gave an oil (0.11 g) that was chromatographed
on a silica-gel column (5 g) with 2-butanone-toluene (1 : 5)
as an eluent. The major fraction (R; 0.22) gave a crystalline
product which was recrystallized from ethanol to give 82 mg
(77%) of 8: mp 111.5—112.5 °C. *H NMR (CDCl,;) 6=2.97
(1H, br d, J=4.5Hz) and 3.05 (1H, br t, J=4.5 Hz) (H-1,
H-2), 3.50—3.82 (2H, m, H-4, H-5), 3.95 (1H, t, J;,7,,=10.5

Caled for C;H,;,0;: C,

Calcd for C;,H,;(O;: G,
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Hz, [ om=10.5 Hz, H-7ax), 4.30 (1H, dd, J; ,,=4 Hz, H-
7eq), 5.52 (1H, s, benzylic), 7.30—7.65 (5H, m, phenyl).

Found: C, 67.48; H, 6.449,. Calcd for C,,H,;O,: GC,
67.73; H, 6.509%,.

The minor fraction (R, 0.18) gave an oily product (10 mg,
99%,), which was considered by *H NMR spectrum to be a
stereoisomer of 8, but further characterization was not at-
tempted. 'H NMR (CDCl,) 6=2.56—2.82 (1H, m, H-2),
2.96—3.23 (1H, m, H-1), 3.30 (1H, t, J;,=/J,;=10 Hz,
H-4), 4.34 (1H, dd, J;7,,=5 Hz, J,,,=10.5 Hz, H-Teq),
5.53 (1H, s,benzylic), 7.31—7.60 (5H, m, phenyl).

DL-5-O-Acetyl-1, 2-anhydro-4,7- O - benzylidene- (1,2,3,5/4) - 3 -
hydroxymethyl- 1,2,4,5-cyclohexanetetrol (9). Compound 7
(0.33 g) was treated with acetic anhydride (5 ml) in pyridine
(5 ml) at room temperature overnight. The reaction mixture
was concentrated to give the acetate as an oil. Without
further purification, it was treated with mCPBA similarly as
described in the preparation of 8. The crude product was
purified by chromatography on silica gel (25g) with 2-
butanone-toluene (1 :20) as an eluent. The major fraction
[R; 0.45, 2-butanone-toluene (1 : 5)] gave crystals which were
recrystallized from ethanol to give 0.37 g (889,) of 9 as needles:
mp 126—130 °C. 'H NMR (CDCl,;) 6=2.03 (3H, s, OAc),
2.31 (1H, td, J; 4= J5,70x=11.5 Hz, J; 5,,=5 Hz, H-3), 2.68
(1H, ddd’ Jl.Geq=4'5 HZ, JS.Geq=8 st Jgemle HZ, H'GCq)’
3.04 (1H, d, J=4.5Hz) and 3.14 (1H, t, J=4.5 Hz) (H-1,
H-2), 3.95 (1H, dd, J, ;=10 Hz, H-4), 4.02 (1H, t, J,op,=
11.5 Hz, H-7ax), 4.38 (1H, dd, H-7eq), 4.98 (1H, br td, J; ¢,
=8 Hz, H-5), 5.56 (1H, s, benzylic), 7.30—7.59 (5H, m,
phenyl).

Found: C, 66.22; H, 6.359%,.
66.19; H, 6.25%,.

This compound was identical with a sample obtained by
acetylation of 8.

The minor fraction (R, 0.42) gave an oily product (25 mg,
69%), whose 'H NMR spectrum was in accord with that
expected for a stereoisomer of 9, but further characterization
was not attempted. 'H NMR (CDCl,) 6=2.01 (3H, s, OAc),
2.68 (1H, d, J, ,=4.5 Hz, H-2), 2.95—3.23 (1H, m, H-1), 3.49
(1H, t, Js3.70x=11Hz, Jeem=11Hz, H-7ax), 3.75 (1H, dd,
Js.a=11Hz, J, ;=10 Hz, H-4), 4.35 (1H, dd, J;;,,=5 Hz,
H-7eq), 4.97 (1H, td, J5,60q =10 Hz, J;,,=06.5 Hz, H-5),
5.51 (1H, s, benzylic), 7.30—7.59 (5H, m, phenyl).

Reaction of DL-2,3 : 4,7-Di-O-isopropylidene-( 1,2,4/3,5)-2,3,4-
trihydroxy-5-( hydroxymethyl) cyclohexylamine (3) and 8.
mixture of 3% (64 mg, 0.24 mmol) and 8 (59 mg, 0.24 mmol)
in 2-propanol (0.5 ml) was heated in a sealed tube at 120 °C
for 44 h. Formation of two components was detected by TLC
[R; 0.44 and 0.40, ethanol-toluene (1 :5)]. The reaction
mixture was concentrated and the residue was chromato-
graphed on a silica-gel column (7 g) with ethanol-toluene
(1:30) as an eluent. The first fraction was fractionated
again by a silica-gel column (3.5 g) with 2-butanone-toluene
(1:3) to give 3 (10 mg) and 52 mg (429%,) of pL-N-[4,7-0-
benzylidene-(1,4/2,3,5)-2,4,5- trihydroxy- 3 - (hydroxymethyl)-
cyclohexyl]-2,3 : 4,7-di-O-isopropylidene-(1,2,4/3,5)-2,3,4-tri -
hydroxy-5-(hydroxymethyl)cyclohexylamine (10a) as an oil.
The second fraction gave 54 mg (449%,) of the diastereomer
10b as an oil. 'H NMR (CDCl,) for 10a, 6=1.44 (9H, s) and
1.50 (3H, s) (isopropylidene), 2.85 (1H, q, /=3 Hz, H-1’),
5.58 (1H, s, benzylic), 7.32—7.62 (5H, m, phenyl), and for
10b, 6=1.44 (9H, s) and 1.50 (3H, s) (isopropylidene), 2.91
(1H, q, J=3 Hz, H-1’), 5.57 (1H, s, benzylic), 7.30—7.62
(5H, m, phenyl).

Found for 10a:
C, 64.41; H, 7.57; N, 2.75%,.
64.14; H, 7.78; N, 2.77%,.

Caled for C,H,;30;5: C,

C, 64.20; H, 7.73; N, 2.56%,, and for 10b,
Calcd for C,;H;,NO4: G,
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Reaction of 3 and 9. A mixture of 3 (93 mg, 0.37 mmol)
and 9 (100 mg, 0.34 mmol) in 2-propanol (0.7 ml) was heated
in a sealed tube at 120 °C for 26 h. The reaction mixture was
concentrated and the residue was chromatographed on a
silica-gel column [7 g, 2-butanone-toluene (1 :3)]. The
major fraction [R, 0.29, ethanol-toluene (1 : 8)] gave crystals
which were recrystallized from ethanol to give 157 mg (83%)
of a mixture of the diastereomers of pL-N-[5-O-acetyl-4,7-0-
benzylidene-(1,4/2, 3,5)-2, 4, 5-trihydroxy - 3- (hydroxymethyl)-
cyclohexyl]-2,3 : 4,7-di-O-isopropylidene-(1,2,4/3,5)-2,3,4-tri -
hydroxy-5-(hydroxymethyl)cyclohexylamine (1la and 11b)
as homogeneous crystals: mp 117—119 °C. *H NMR (CDCl,)
6=1.44 (9H, s) and 1.50 (3H, s) (isopropylidene), 2.03 (3H, s,
OAc), 2.94 (0.5H, q) and 2.97 (0.5H, q) (J=3 Hz, H-1"),
4.96—5.30 (1H, m, H-5), 5.56 (1H, s, benzylic), 7.29—7.60
(5H, m, phenyl).

Found: G, 63.40; H, 7.43; N, 2.449%,.
NO,: C,63.60;H, 7.55; N, 2.56%,.

Diastereomers 12a and 12b of pL-N-[2,5-Di-O-acetyl-4,7-O-
benzylidene-(1,4/2,3,5)-2, 4,5-trikydroxy-3-( hydroxymethyl) cyclohex-
I-2,3 : 4,7-di-O-isopropylidene-(1,2,4(3,5) -2, 3, 4 -trihydroxy-5-
( hydroxymethyl ) cyclohexylamine. A mixture of 11a and 11b
(90 mg) was treated with acetic anhydride (1 ml) and pyridine
(1 ml) at room temperature overnight. Formation of two
components was detected by TLC [R, 0.47 and 0.44, ethanol-
toluene (1 :8)]. The products were fractionated by chro-
matography on a silica-gel column (5g) with 2-butanone-
toluene (1 : 10) as an eluent to give in turn 30 mg (31%,) of
12a and 62 mg (64%,) of 12b as a homogeneous oil. H NMR
(CDCl,) for 12a, 6=1.45 (9H, s) and 1.50 (3H, s) (isopro-
pylidene), 2.05 (3H, s) and 2.11 (3H, s) (OAc), 2.57 (1H, tdd,
Jorw=25Hz, [y a1q=45Hz, Jyy=Js 11,x=11 Hz, H-
%), 4.72 (1H, dd, H-2), 5.17 (1H, ddd, Jys=10 Hz, Ji/ e,
=5 Hz, Jy,¢7,x=11.5 Hz, H-5’), 5.56 (1H, s, benzylic), 7.29—
7.59 (5H, m, phenyl), and for 12b, 6=1.45 (6H, s), 1.48 (3H,
s), and 1.50 (3H, s) (isopropylidene), 2.04 (3H, s) and 2.10
(3H, s) (OAc), 2.57 (1H, tdd, Jy,y»=2.5Hz, Jy 1,,=5Hz,
Jotr=Ju,atux=11.5 Hz, H-8),3.07 (1H, q, Jyr,00= Jt.g/eq=
Ji.et.x=3 Hz, H-1"), 4.93 (1H, dd, H-2’), 5.17 (1H, ddd,
Juvs=10Hz, Jy g0q=5Hz, Jir ¢, =115 Hz, H-5), 5.54
(1H, s, benzylic), 7.28—7.62 (5H, m, phenyl).

Found for 12a: G, 63.12; H, 7.19; N, 2.48%,, and for 12b:
C, 63.24; H, 7.36; N, 2.29%. Calcd for C;;H;;NO,,: C,
63.14; H, 7.35; H, 2.389,.

Compounds 10a and 10b could be correlated to 12a and
12b, respectively, by acetylation in the usual way.

N-[(ISR)-(1,4/2,3,5)-2,4,5- Trihydroxy-3-(hydroxymethyl ) cyclo-
hexyl]-(1SR )-(1,2,4/3,5)-2,3,4-trihydroxy-5- ( hydroxymethyl) cyclo-
hexylamine Octaacetate (13a). A mixture of 12a (30 mg)
and 1 M hydrochloric acid (2 ml) was heated at reflux for 1 h.
The reaction mixture was concentrated and the residue was
acetylated in the usual way to give 28 mg (829,) of 13a as an
oil: R, 0.21, 2-butanone-toluene (1 : 3). *H NMR (CDCl,)
6=1.61 (1H, m, NH, disappears on deuteration), 1.98 (3H, s),
1.99 (3H, s), 2.02 (3H, s), 2.03 (9H, s), 2.07 (3H, s), and 2.11
(3H, s) (OAc), 2.82 (1H, q, /=3 Hz, H-1"), 3.27 (1H, q, J=
3 Hz, H-1). The free base showed a single spot on TLC [R,
0.24, chloroform-methanol (3 : 1)].

Found: C, 53.62; H, 6.50; N, 2.17%,.
NO,q: C, 53.49; H, 6.43; N, 2.089%,.

N-[(ISR)-(1,4/2,3,5)-2,4,5- Trihydroxy-3- hydroxymethyl)cyclo-
hexyl]-(IRS)-(1,2,4/3,5) -2,3,4-trihydroxy-5- ( hydroxymethyl) cyclo-
hexylamine Octaacetate (13b). Compound 12b (62 mg)
was deprotected and then acetylated similarly as described in
the preparation of 13a to give 58 mg (82%,) of 13b as an oil:
R, 0.23, 2-butanone-toluene (1 :3). *H NMR (CDCl;) d=
1.61 (1H, m, NH, disappears on deuteration), 1.97 (3H, s),

Calcd for C,yH,,-

Calcd for CyH,,-
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1.975 (3H, s), 1.99 (3H, s), 2.01 (3H, s), 2.03 (3H, s), 2.035
(3H, s), 2.06 (3H, s), 2.065 (3H, s) (OAc), 2.91 (1H, q, /=3
Hz, H-1’), 3.28 (1H, q, H-1). The free base showed a single
spot on TLC [R, 0.18, chloroform-methanol (3 : 1)].

Found: C, 53.55; H, 6.52; N, 2.19%,. Calcd for CyoHy,-
NO,,: G, 53.49; H, 6.43; N, 2.08%,.

Reaction of bDL-4,7 : 5,6-Di-O-isopropylidene-( 1,4,6/5)-4,5,6-
trihydroxy-3-hydroxymethyl-2-cyclohexylamine (4) with 9. A
mixture of 4% (109 mg, 0.43 mmol) and 9 (124 mg, 0.43 mmol)
in 2-propanol (1 ml) was heated in a sealed tube at 120 °C for
26 h. The reaction mixture was concentrated and the residue
was chromatographed on a silica-gel column (13 g) with 2-
butanone-toluene (1 : 6) as an eluent to give 191 mg (829%,) of
a mixture of the diastereomers of pL-N-[5-O-acetyl-4,7-0-
benzylidene-(1,4/2,3,5) - 2,4,5-trihydroxy-3 - (hydroxymethyl) -
cyclohexyl]-4, 7 : 5, 6-di-O-isopropylidene- (1,4,6/5) -4, 5, 6-tri-
hydroxy-3-hydroxymethyl-2-cyclohexenylamine (14a and 14b)
as a homogeneous oil: R, 0.48, ethanol-toluene (1 :8). 'H
NMR (CDCl;) 6=1.44 (6H, s), 1.47 (3H, s), and 1.54 (3H, s)
(isopropylidene), 2.04 (3H, s, OAc), 2.45 (1H, m, H-3'), 3.17
(0.5H, q) and 3.30 (0.5H, q) (/=3 Hz, H-1’), 4.98—5.34
(1H, m, H-5"), 5.44 (0.5H, br d) and 5.61 (0.5H, br d) (J=ca.
4.5 Hz, H-2), 5.55 (l1H, s, benzylic), 7.28—7.60 (5H, m,
phenyl).

Found: C, 64.00; H, 7.25; N, 2.539,.
NO,: C, 63.84; H, 7.20; N, 2.57%,.

Diastereomers 15a and 15b of pL-N-[2,5-Di-O-acetyl-4,7-O-
benzylidene-(1,4/2,3,5) - 2,4,5-trihydroxy- 3- ( hydroxymethyl) cyclohe-
xy1]-4,7 :5,6-di-O-isopropylidene-(1,4,6/5 )-4,5,6-trihydroxy-3-hydroxy-
methyl-2-cyclohexenylamine. A mixture of 14a and 14b
(77 mg) was treated with acetic anhydride (1 ml) and pyridine
(1 ml) at room temperature overnight. Formation of two
components was detected by TLC [R; 0.50 and 0.47, ethanol-
toluene (1 : 8)]. The reaction mixture was concentrated and
the residual products were fractionated by a silica-gel column
(4.5 g) with 2-butanone-toluene (1 :5). The first fraction
(R, 0.50) gave 38 mg (46%) of 15a as a glass. The second
fraction (R; 0.47) gave 45 mg (549%,) of 15b as a glass. H
NMR (CDCl,) for 15a, 6=1.43 (3H,s), 1.47 (6H, s), and 1.54
(3H, s) (isopropylidene), 2.04 (3H, s) and 2.11 (3H, s) (OAc),
2.66 (1H, tdd, Jy,o=3 Hz, Jy 110q=5Hz, Jy 4= Jo 11,x=
10.5 Hz, H-3"), 3.19 (1H, q, /=3 Hz, H-1"), 4.85 (1H, t, /=3
Hz, H-2"), 520 (1H, ddd, Jy,¢%6,=6Hz, Jys5=9.5Hz,
Jst.6ax=11.5 Hz, H-5"), 5.54 (1H, s, benzylic), 5.54 (1H, br
d, H-2), 7.28—7.58 (5H, m, phenyl), and for 15b, §=1.44 (6H,
s) and 1.53 (6H, s) (isopropylidene), 2.03 (3H, s) and 2.10 (3H,
s) (OAc), 2.86 (1H, tdd, Jor.59=3 Hz, J3/,7/eq=5 Hz, Jatar=
Jar.11ax=11 Hz, H-3'), 3.21 (1H, q, /=3 Hz, H-1"), 4.93 (1H,
t, J=3Hz, H-2'), 5.19 (1H, ddd, Js,¢/eq=5.5Hz, Jy =
9.5 Hz, Jy ¢t.x=11Hz, H-5"), 5.53 (1H, s, benzylic), 5.60
(1H, brd, J, ,=>5 Hz, H-2), 7.28—7.57 (5H, m, phenyl).

Found for 15a: C, 62.52; H, 7.06; N, 2.54%,, and for 15b:
C, 63.24; H, 6.94; N, 2.289%,. CQCalcd for C;;H;;NO,y: C,
63.36; H, 7.03; N, 2.389%,.

N-[(ISR)-(1,4/2,3,5) - 2,4, 5- Trihydroxy - 3- ( hydroxymethyl ) -
cyclohexyl]- (ISR ) -( 1,4,6/5)- 4, 5, 6-trihydroxy-3-hydroxymethyl-2-
cyclohexenylamine Octaacetate (16a). A mixture of
15a (24 mg) and 1 M hydrochloric acid (5 ml) was heated at
reflux for 2 h. The reaction mixture was concentrated and
the residue was treated with acetic anhydride and pyridine in
the usual way. The product was purified by passage through
a short column of active alumina with chloroform. The
eluate was concentrated to give 20 mg (73%,) of 16a as a glass:
R, 0.21, 2-butanone-toluene (1 :3). 'H NMR (CDCl,) 6=
1.99 (3H, s), 2.03 (3H, s), 2.04 (6H, s), 2.06 (3H, s), 2.07 (6H,

Calcd for CygHj,-
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s), and 2.08 (3H, s) (OAc), 2.52—2.86 (1H, m, H-3'), 3.09
(1H, q, /=3 Hz, H-1"), 3.70 (1H, t, /=4 Hz, H-1), 3.96 (1H,
dd, Jy.,7=5Hz, Jyom=11.5Hz) and 4.19 (1H, dd, Jy =
8 Hz) (CH,OAc), 4.41 (1H, d) and 4.69 (1H, d) (Jeem=13
Hz, C=CH,0Ac), 5.97 (1H, br d, J, ,=4 Hz, H-2).

Found: G, 53.82; H, 6.25; N, 2.24%,. Calcd for C,H,;-
NOy4: G, 53.64; H, 6.15; N, 2.099,.

The free base showed a single spot on TLC [R, 0.44, chloro-
form-methanol (3 : 1)].

N-[(ISR)-(1,4/2,3,5)-2,4,5-Trikydroxy - 3- (hydroxymethyl -
cyclohexyl]-(IRS)-(1,4,6/5)-4, 5, 6 -trikydroxy- 3 -hydroxymethyl- 2-
cyclohexenylamine Octaacetate (165 ). Compound 15b (15
mg) was converted into 16a similarly as described for the
preparation of 16a: yield 15 mg (879%,), R, 0.19, 2-butanone—
toluene (1 : 3). 'H NMR (CDCl,;) 6=2.00 (3H,s), 2.03 (3H,
s), 2.05 (15H, s), and 2.10 (3H, s) (OAc), 2.59 (1H, m, H-3"),
3.05 (1H, q, /=3 Hz, H-1"), 3.68 (1H, m, H-1), 3.95 (1H, dd,
Jsr#=45Hz, Joon,=11.5Hz) and 4.20 (1H, dd, Jy ,»=9
Hz) (CH,OAc), 4.39 (1H, d) and 4.69 (Jem=13Hz, C=
CCH,0Ac), 6.06 (1H, brd, J, ,=5 Hz, H-2).

Found: C, 53.87; H, 6.28; N, 2.30%,. Calcd for CyH,,-
NO,4: G, 53.64; H, 6.15; N, 2.099%,.

The free base showed a single spot on TLC [R, 0.44, chloro-
form-methanol (3 : 1)].
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