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Structures of Allosamidins, Novel Insect Chitinase Inhibitors,
Produced by Actinomycetes

Shohei Sakuda, f Akira Isogai, Tsukasa Makita,
Shogo Matsumoto, Koshi Koseki, * Hisashi Kodama*

and Akinori Suzuki

Department of Agricultural Chemistry, The University of Tokyo,
Bunkyo-ku, Tokyo 113, Japan

* Central Research Institute, Japan Tobacco Inc., 6-2 Umegaoka,
Midori-ku, Yokohama, Kanagawa 227, Japan

Received June 1, 1987

The structures of allosamidin (1) and methylallosamidin (2), novel insect chitinase inhibitors,
were elucidated as 1 and 2 by acid hydrolysis experiments and analyses of 2D-NMRspectra. They
are unique basic pseudotrisaccharides consisting of 2-aceta'mido-2-deoxy-D-allose (N-acetyl-D-

allosamine) and a novel aminocyclitol derivative (3), termed allosamizoline.

In the course of our screening search for
insect chitinase inhibitors as a new type of
insect growth regulator, allosamidin (1) was
isolated from the mycelial extract of
Streptomyces sp. no. 1713.1} It showed strong
and specific inhibitory activity against insect
chitinases that were purified from the silk-
worm, Bombyx mori, in vitro,2) and also

insecticidal activity by inhibiting the ecdysis in
vivo.1] The structure of allosamidin (1) has

been preliminarily reported,3) and is a unique
basic pseudotrisaccharide consisting of N-
acetyl-D-allosamine and a novel aminocyclitol
derivative, termed allosamizoline (3). The rel-
ative stereochemistry around the cyclopen-
tane ring of 3 has also been previously esti-
mated^ as shown in Fig. la, but further work
to elucidate its absolute configuration has
made it clear that the stereochemistry at C-3
should be revised to that shown in Fig. lb.

More recently, methylallosamidin (2) was
isolated from the mycelium of an unidentified
actinomycetes, and it showed a little less in-

secticidal activity than allosamidin (1).
In this paper, we report the structural elu-

cidation of allosamidin (1) and methylallo-

samidin (2) in detail, and also the revised rela-
tive stereochemistry of allosamizoline (3).
Allosamidin (1) was obtained from an aque-
ous methanol extract of the mycelium of
Streptomyces sp. no. 1713 as a white crystalline
powder, which was very hygroscopic and not
soluble in common solvents, except for an
acidic water. The FABMS spectrum of 1
showed the (M+H)+ ion at rn/z 623, and
the signals due to 25 carbons were observed in
the 13C-NMRspectrum of 1. The molecular
formula of 1 was determined as C25H42N4O14
by considering the structures of its degrada-
tion products and the results of analyses of its
1H- and 13C-NMR spectra, in addition to

the aforementioned data.
Allosamidin (1) gave two basic products by
acid hydrolysis with 4 n HC1 (100°C, 4 hr). One
was identified as D-allosamine,4) and the other
was a new aminocyclitol derivative named
allosamizoline (3). 3 showed the (M+H)+ ion
at m/z 217 in the FABMSspectrum and 9
carbon signals in the 13C-NMRspectrum. By
acetylation with pyridine and acetic anhydride,

f Present address: Department ofFermentation Technology, Faculty of Engineering, Osaka University, Yamada-oka
2-1, Suita-shi, Osaka 565, Japan.
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3 gave the triacetate (4), whose molecular
formula was determined as C15H22N2O7 by its
high resolution mass spectrum (m/z 342. 14063,
error -2.0mmu). From these data, the mo-
lecular formula of 3 was determined as
C9H16N2O4. The cyclopentane moiety of 3
through C-l to C-6 was easily revealed by

conventional proton decoupling experiments,
and the location of three hydroxyl groups in 3
was determined to be C-3,4 and 6 by an

acetylation shift in the ^-NMRspectrum of
4. After considering of the chemical shifts of
the three residual carbons [<5C37.9 (q), 38.1 (q),
161.2 (s)] and sixprotons [8H 3.08 (3H, s), 3.ll
(3H, s)], it was suggested that a dimethyl-
aminooxazoline moiety was present in 3,5)
which was confirmed by a spectral comparison
with the synthetic analog, 2-dimethylamino-5-
methyl-2-oxazoline.6) Thus, the planar struc-

ture of allosamizoline was determined as 3.

The relative stereochemistry around the cy-
clopentane ring of allosamizoline triacetate (4)
had been previously estimated as that shown in
Fig. la, which was suggested by the / values of
the ring protons of4 and by NOEexperiments.

But it was observed that the value ofJ2 3 was
nearly 2Hz in the ^-NMRspectrum of its
bis[/>-(dimethylamino)benzoate] (5), which was
prepared to elucidate the absolute configu-
ration by the exciton chirality method. Since
the small value strongly indicated a trans
orientation between H-2 and H-3, which had
previously been estimated as cis, it was sug-

gested that the relative stereochemistry of the
cyclopentane ring should be corrected. The

NOEenhancements observed among the pro-
tons in the ^-NMRspectrum of 4 were then
carefully reinvestigated. The NOEdifference
spectra are shown in Fig. 2. WhenH-l was
irradiated (Fig. 2b), NOEenhancements were
observed at H-2, H-6 and weakly at H-5. Then,
when H-4 was irradiated (Fig. 2c), NOEen-
hancements were observed at H-6 and weakly
at H-5. These data suggested a cis orientation
between H-l and H-2, and also a cis between
the H-l and C-6 methylene, and the H-4 and
C-6 methylene, which could fix the relative

stereochemistry among the protons at C-l, 2, 4
and 5, except for C-3. The orientation of H-3
against H-2 was suggested to be trans by the
value of J2 3 that has already been mentioned,
and the fact that NOE enhancementswere
observed at H-5 and weakly at H-2 when H-3
was irradiated (Fig. 2d). The results of these
NOEexperiments and / values suggest that the
relative stereochemistry of the cyclopentane
ring of4 should be corrected as shown in Fig.
lb.
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Fig. 1. Relative Stereochemistry of the Cyclopentane Ring of 3.
a) Formerly reported stereochemistry of 3.
b) Revised stereochemistry of 3.
In 3, R1=R2=R3=H, J1 2=9Hz, /2 3=4Hz, /34=7Hz, /45=8Hz, /5 1=5Hz.
In 4, Ri-R2-R3=Ac, j[,2=8Hz, J2 3=4Hz, J3 4=5Hz, J4 5=7Hz, J5 1=4Hz.

In 5, Ri=H, R2=R3=^-(dimethylamino) benzoyl, Jx>2=8Hz, J2>3=2Hz, J3 4=4Hz, /4 5=6Hz, J5 1 =4Hz.
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Fig. 2. NOE Difference Spectra of4 (CDC13, 400MHz).
NOEenhancements are shown by arrows.
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Fig. 4. /-Resolved 2D-NMRSpectrum of the Complicated Region of 1.
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Fig. 5. COSYSpectrum of the Complicated Region of 1.

An application of the exciton chirality
method was attempted against the 4,6-bis-(5),
3?6-bis-(6) and tri[p-(dimethylamino)benzoate]
(7) of 3 to determine its absolute configura-
tion, but in all cases could not be applied be-
cause the dominant conformation of p-
(dimethylamino)benzoyloxymethyl could not
be deduced.

The complete structure of allosamidin (1)

was elucidated mainly by analyzing various
2D-NMRspectra of 1. Especially, the complex
signals around (53.8~4.0 in the ^-NMR

spectrum of 1 (Fig. 3) were analyzed by a J-

resolved 2D-NMR spectrum (Fig. 4), which

revealed the chemical shift and coupling con-
stant of each proton, and a COSY spec-
trum (Fig. 5), which elucidated the mutural

connection of those protons. These analyses of
the COSYand /-resolved spectra as well as
the C-H shift-correlated 2D-NMRspectrum
of 1, revealed the presence of two moles
of 7V-acetylallosamine and one mole of 3,
which is in accordance with the molecular
formula of 1. The assignments of carbons and
protons in the NMRspectra are summarized
in Tables I and II. When 1 was acetylated
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Table I. ^-NMR Assignments of 1, 2, 8, 9, 10 and 11°

A ss ign m e n t 1 2 8 l l 9 10

H -l fc 5.45  dd (5, 9) 5.44 dd ( 5, 9 ) 5.2 7 dd  (5,  9) 5. 57 d d (5 , 9) 5. 20 d d (5,  9) 5.30  dd (5, 9 )

H -2 b 4.45 dd (4, ! 4 .44 d d (4 , 9) 4.4 8 dd  (2 , 9) 4. 66 dd (2 , 9 ) 4.28 d d (4, ! 4 .29 dd ( 3, 9)

H -3 * 4.35  dd  (4,  5) 4 .35 d d (4 , 5) 5. 18 d d  (2 , 4) 5 .27 dd (2 , 4) 4 .1 8 d d  (4 , 5 ) 5 .2 5 d d (3, 4 )

H -4 * 3.9 4 dd  (5,  7) 3.93 dd (5 , 7) 4.2 5 dd  (4 , 6) 4. 35 dd (4 , 6 ) 3 .84 dd (5 , 7) 4 .50 dd ( 4, 7)

H -5 fc 2. 6 0m (5 , 5 , 7,  7 ) 2 . 6 0 m( 5 ,  5 , 7 ,  7 ) 2 . 8 1  m ( 5 , 6 , 6 ,7 ) 2 .9 6m ( 5,  6 ,  6 , 7 ) 2 .4 7m (5 ,  5 , 7,  7 ) 2. 84 m( 5 , 5,  7,  7 )

H -6 3. 74 d d ( 7, 1 2) 3.74  dd (7,  12) 4. 26 d d ( 7, 12) 4. 26 dd (7, 12) 3 .72 dd ( 7, 12) 4 .25  dd  (7,  12 )

3 .8 7 dd (5 , 12 ) 3.8 7 d d  (5 , 12 ) 4. 38 d d ( 6, 12) 4. 37 dd (6, 12) 3.8 5 d d (5 , 12 ) 4 .39  dd  (5,  12 )

N C H 3 ft 3. 14 s 3.14 s 3 .04 s 3.1 5 s 3 .04 s 3.06 s

H -r 4.84  d ( 9) 4 .84 d  (9) 4.9 6 d (9) 4. 99 d  (9) 4.7 9 d (9) 5.03  d (9)

H -2 / 3 .9 1  d d( 3 ,! 3.90 dd (3 , 9) 3 .97 d d (3 , 9) 3.94  dd ( 3, 9 ) 3 .89 dd (3 , 9) 4.14 dd ( 3, 9 )

H -3 ' 4.41 t (3) 4.39  t (3) 5.8 1 t (3 ) 5.8 0 t (3 ) 4 .10 t (3 ) 5. 61 t(3 )

H -4 ' 3. 79 dd ( 3, 1 0) 3.7 8 d d  (3 , 10 ) 4. 05 d d ( 3, 10) 4 .03  dd (3,  10 ) 3 .69  dd (3, 10) 5.0 5 dd  (3,  10 )

H -5 ' 3 .96 ddd (2, 7, 10) 3.9 3 d d d  (2 , 6 , 10 ) 4. 23 ddd (2,  5, 10) 4 .23  dd d ( 2, 5, 1 0) 3.8 8 d d d  (2 , 7 , 10 ) 4.34  dd d (2 , 4 , 1 0)

H -6 ' 3 .69  dd (7, 12) 3,7 0 dd  (6 , 12 ) 4 .1 7 d d (5 , 12 ) 4 .1 6 d d (5 , 12 ) 3.7 1 d d  (7 , 12 ) 4.27  dd  (7 , 12 )

3. 8 8 d d (2 , 1 2 ) 3.8 0 dd  (2 , 12 ) 4. 40 dd (2, 12) 4 .41  dd (2,  12 ) 3.8 5 d d  (2 , 12 ) 4.44  dd  (4 , 12 )

H - l" 4.8 6 d (9) 4.84 d (9 ) 5.05 d  (9) 4. 99 d  (9)

H -2 " 3 .95 d d (3,  9) 3.94 dd (3, ( 4. 19 dd  (3,  9) 4 .14 dd ( 3, 9 )

H -3 " 4 12 t (3 ) 4.l l t (3 ) 5.58  t (3 ) 5.5 6 t (3)

H -4 " 3. 7 5 d d  (3 , 10 ) 3.7 4 dd  (3 , 10 ) 4 .99 dd (3,  10) 4 .97  dd (3,  10 )

H -5 " 3 .84 ddd  (2,  5, 10) 3.8 7 d dd ( 2, 6, 1 0) 4 .33 ddd  (3,  7,  10) 4 .1 5 d d d  (2 , 4 , 10 )

H -6 " 3 .80  dd (5, 12) 3.6 8 d d (6 , 12 ) 4 .22 dd ( 7, 12) 3.5 7 d d (4 , l l)

3.9 3 d d  (2 , 1 2 ) 3.9 4 dd  (2 , 12 ) 4 .3 1 dd (3 , 12 1 3.6 6 d d (2 , l l)

O C H , 3.46 s 3.41 s

A c 2 .1 2 s, 2 .14 s 2. 12 s, 2 .1 3 s 2 .02 s, 2. 05 s 2.02 s, 2.04 s 2 .1 0 s 2.05 s,  2.10 s

2.10 s, 2. 19 s 2.09 s, 2.22 s 2.20 s,  2.23 s

2.23 s, 2.23  s 2.24 s, 2.24 s 2.23 s,  2.30 s

2.25  s,  2. 26s 2.27 s, 2.30 s

2.31 s

a Chemical shifts are in ppm (D2O+CD3COOD,500 MHz). Coupling constants in Hertz are given in parentheses.
b Chemical shifts of these protons were very variable depending on the pH of the solution.
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Table II. 13C-NMRAssignments of 1 and 2a

A s s i g n m e n t 1 2 A s s ig n m e n t 1 2

C - l 8 7 . 6 8 7 . 4 C -5 ' 7 3 . 4 7 3 . O c

C -2 6 5 . 4 6 4 . 8 C -6 ' 6 1. 8 6 1. 4

C - 3 8 1. 4 8 0 . 9 C - l " 1 0 1. 4 1 0 1. 1

C -4 8 5 . 9 8 5 . 6 C - 2 " 5 3 . 7 5 3 . 3 b

C - 5 5 2 . 4 5 2 . 1 C - 3 " 7 0 . 9 7 0 . 5

C - 6 6 0 . 2 5 9 . 7 C -4 " 6 7 . 3 6 7 . 1

C - l 1 6 1. 5 1 6 1. 0 C - 5 " 7 4 . 4 7 2 . 6 C

C - 8 3 8 . 4 3 8 . 0 C - 6 " 6 1. 8 7 1. 9 C

C - 9 3 8 . 4 3 8 . 0 O C H 3 5 9 . 2

C - Y 1 0 0 . 7 1 0 0 . 3 N A c  ( C = O ) 1 7 4 . 8 1 7 4 . 1

C - 2 ' 5 3 . 4 5 3 . 1 6 ( C H 3 ) 2 2 . 9 2 2 . 5

C - 3 ' 6 9 . 8 6 9 . 5 2 2 . 9 2 3 . 0

C -4 ' 7 7 . 7 7 7 . 4

Chemical shifts are in ppm (D2O+CD3COOD, 25 MHz).
May be interchanged.
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Fig. 7. Structures of9 and 10.
The absolute configuration of the aglycon was not
determined.

with pyridine and acetic anhydride, the hepta-
acetate (8) was obtained. The COSYand J-
resolved 2D-NMR spectra of 8 were ana-
lyzed, and then the positions of the acetylat-
ed hydroxyl groups were determined as
those in Fig. 6 by the acetylation shift in
the ^-NMRspectrum of 8 (Table I). These
data indicate that 1 was a pseudotrisaccha-
ride composed of two moles of 7V-acetyl-D-allo-
samine and one mole of 3, containing two
ether bonds T-4 and X"-A\ or \"-Y and 4'-4.
To determine which combination of ether

linkage was present in 1, a mild acid hydrol-
ysis experiment was performed with 0.5n
HC1 (80°C, 4hr), which produced a pseudo-
disaccharide (9) that had one mole each of N-
acetylallosamine and 3. Since analyses of the

COSYspectra of 9 and its pentaacetate (10)
revealed the presence of the newly appear-
ed hydroxyl group at C-4' in 9, which was
shown by the acetylation shift of H-4' in 10
(Table I), the possibility of the ether linkage 4'-
4 was eliminated. Thus, the ether linkage in 1
was determined as l'-4 and l"-4', which gave
the total structure of 1 as that shown in Fig. 8.
The J values of the anomeric protons (H-T
and H-l") were 9Hz, showing that both gly-
cosidic linkages were /?.
Methylallosamidin (2) was isolated from an
aqueous methanol extract of the myceliumof
an unidentified actinomycetes, 2 showing very
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CH20Rn

2 R=CH3 CH3

Fig. 8. Structures of1 and 2.
The absolute configuration of the aglycon was not determined.

similar physico-chemical properties to that of
allosamidin. The FABMS spectrum of 2
showed the (M+H)+ ion at m/z 637, which
was larger by a 14mass number than that of
1. Since a sharp singlet at 8U 3.46 and a
methyl carbon at 3C 59.2 were observed in
the 1H- and 13C-NMRspectra of2, respectively,
this additional mass number was accounted
for by the presence of one methoxyl group
in 2, which was formed by methylation of
one of the seven hydroxyl groups in 1. The
carbon bearing the methylated hydroxyl

group was assigned to C-6" by the fact that
the methylene protons at C-6" were not
shifted by acetylation, this being confirmed
by analyses of COSY spectra of 2 and its

hexaacetate (ll). Thus, the structure of 2 was
determined to be that shown in Fig. 8. The
assignments of carbons and protons in the
NMRspectra of 2 are shown in Tables I and
II.

Allosamidins consist of two unique com-

pounds. AA-acetyl-D-allosamine is the C-3 epi-
mer of 7V-acetyl-D-glucosamine and has hither-
to been unknown in nature. The relative
stereochemistry of C-2 and -3 of allosami-
zoline (3) is identical with those of gluco-
samine. Further studies to investigate the ab-
solute configuration of allosamizoline (3) are

now in progress.
EXPERI MENTAL

General procedure. 13C-NMRspectra were recorded at
25 MHzon a JEOL FX-100 spectrometer, using dioxane
Sc 67.4 as an external reference for D2O solutions. 1H-
NMRspectra were recorded at 500MHzand 300Kon a
Brucker AM500spectrometer, or at 100 MHzon a JEOL
FX-100 spectrometer. DHO<5H 4.8 and TMS SH 0.0 were

used as internal references for the D2O and CDC13

solutions, respectively. NOEexperiments were carried out
on a JEOLGX-400spectrometer, and mass spectra were
obtained on a JEOL JMS DX-303 spectrometer. CD
spectra were recorded on a Jasco J-20-C spectropolar-
imeter, and optical rotation values were measured on a
Jasco DIP-140 polarimeter.

Isolation of allosamidin (1) and methylallosamidin (2).
The production and isolation of allosamidin (1) have been
reported elsewhere in detail.1} 1 was obtained as a crystal-
line powder, mp 228 ~238°C (dec). UV (0.1 m AcOH) end
absorption; IR vmax(Nujol) cm"1: 3500, 3350, 3300, 1640 -
1660, 1560; [ag>2 -24.8° (c=0.5, 0.1m AcOH); xH- and
13C-NMR (see Tables I and II); FABMS m/z 623

(M + H) +(glycerol matrix).
The methylallosamidin-producing microorganism, an

unidentified actinomycetes, was fermented in Bennet me-
dium at 26.5°C for 7 days. This strain produced about the
same amount of allosamidin as that of methylallosamidin
at 4 days' fermentation, but after 7 days' culture, only
methylallosamidin was produced. The culture broth

(200 1) was filtered and the mycelial cake was extracted
with aqueous methanol. After concentrating, the residual
aqueous solution wasadsorbed on a charcoal columnand
then eluted with 50% ethanol. The active solution was
applied to a SP-Sephadex C-25 column that had been pre-
equilibrated with 50mM AcONH4-AcOH(pH 5.0), the
column being eluted with the same buffer. The active
eluate was rechromatographed with the same column, and
the active fraction afforded 106 mg of methylallosamidin
(2) as a white powder, mp 205~215°C. [ag3 -30.2°

(c=0.5, 0.1 mAcOH); XH- and 13C-NMR (see Tables I and
II); FABMS m/z 637 (M+H)+ (glycerol matrix).

Acid hydrolysis of allosamidin (1). Allosamidin (1,
23mg) was dissolved in 5.75ml of 4n HC1, and the

solution was heated at 100°C for 4hr in a sealed tube.
After being concentrated and lyophilized, the obtained
solid was dissolved in 0.5ml of0.3 n HC1, which was the'n
applied to a Dowex-50 (H+ type, 200 -400 mesh) column
(1 x23cm). The column was developed with 0.3n HC1,
and then D-allosamine and allosamizoline (3) were
separately eluted in this order. After being lyophilized,
13.2mg of D-allosamine hydrochloride and 7.5mg of
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allosamizoline hydrochloride were obtained.
D-Allosamine hydrochloride was identified by an au-

thentic sample (obtained from Sigma) by GC-MSanaly-
sis of its alditol acetates using a column packed with
OV-1 (3mmx 2m) and by the following physico-chemi-
cal properties: FABMS m/z 180 (M+H)+; [afD2 15.4°

(c= 1.0, H2O, after 30min) [lit.4) 26-+17°, 15min (c=0.8,
H2O)]; in the 13C- and JH-NMR spectra, the jft-anomer

was mainly observed. 13C-NMR 3 (D2O, 25 MHz): 54.9
(d), 61.5 (t), 66.9 (d), 68.3 (d), 74.6 (d), 91.3 (d); XH-

NMR 3 (D2O, 500MHz): 3.28 (1H, dd, 7=3, 9, H-2),

3.74 (1H, dd, 7=3, 10, H-4), 3,77 (1H, dd, 7=5, 12, H-

6a), 3.90 (1H, ddd, 7=2, 5, 10, H-5), 3.94 (1H, dd, 7=2,

12, H-6b),4.33(1H,t,7=3, H-3), 5.16(1H,d,7=9, H-l).
Allosamizoline hydrochloride was a hygroscopic solid.
FABMS m/z 217 (M+H)+; [ag2 -22.2° (c=0.5, H2O);
13C-NMR 3 (D2O, 25MHz): 37.9 (q), 38.1 (q), 51.9 (d),
59.9 (t), 64.2 (d), 75.4 (d), 82.2 (d), 87.2 (d), 161.2 (s). XH-

NMR3 (D2O, 100MHz): 2.43 (1H, m,7=5, 5, 7, 8, H-5),
3.08 (3H, s, H-8 or H-9), 3.ll (3H, s, H-8 or H-9), 3.72
(1H, dd, 7=7, 12, H-6a), 3.83 (1H, dd, 7=7, 8, H-4), 3.92
(1H, dd,7=5, 12, H-6b), 4.14(1H,dd,7=4, 7, H-3),4.34
(1H, dd, 7=4, 9, H-2), 5.37 (1H, dd, 7=5, 9, H-l).

Allosamizoline triacetate (4) was prepared by following
the same method as that with which 8 was prepared.
EIMS 342 (M)+, 282, 223, 113; ^-NMR 3 (CDC13,
400MHz): 2.03 (3H, s), 2.06*(3H, s), 2.ll (3H, s). 2.63

(1H, m, 7=4, 5, 6, 7, H-5), 3.03 (6H, s, H-8 and H-9),
4.17 (1H, dd, 7=6, ll, H-6), 4.21 (1H, dd, 7=5, ll,

H-6), 4.51 (1H, dd, 7=8, 4, H-2), 4.94 (1H, dd, 7=4, 8,

H-l), 5.08 (1H, dd, 7=5, 7, H-4), 5.22 (1H, dd, 7=4, 5,

H-3).

Synthesis of 2-dimethylamino-5-methyl-2-oxazoline. A
mixture of 0.8 g of N,N-dimethyl-TV-allylurea and 20 ml of
48% hydrobromic acid in a sealed tube was heated at
100°C for 4hr. After cooling, the reaction mixture was
made alkaline with 10n NaOHaq. and then extracted
with CHC13.The organic layer was washed with brine and
dried over anhydrous Na2SO4.The solution was evap-
orated under reduced pressure and distilled to give 0.6 g of
colorless oil, bp 70°C/20mmHg. 13C-NMR 3 (D2O +DC1,
25MHz): 19.4 (q), 37.8 (q), 37.9 (q), 49.9 (t), 82.7 (d),

161.5 (s), XH-NMR 3 (D2O+DC1, 100MHz): 1.39 (3H, d,
7=6, 5-CH3), 2.92 (3H, s, N-CH3), 2.95 (3Hr s, N-CH3),
3.37 (1H, dd, 7=8, 10, H-4a), 3.88 (1H, dd, 7=8, 10, H-
4b), 5.13 (1H, m, 7=6, 8, 8, H-5).

Preparation of the p-{dimethylamino)benzoyl deriv-

atives of 3. The /?-(dimethylamino)benzoyl derivatives of
3 were prepared from /?-(dimethylamino)benzoyl cyanide,
which itself was prepared by phase transfer catalysis using
the method of Koenig et al.7) 0.2g of NaCN in 2ml of
water was added to a solution of 0.64g of p-
(dimethylamino)benzoyl chloride, lOmg of tetraam-
monium bromide and 30ml of CH2C12 at 0°C under N2
gas. The reaction mixture was stirred for 1 hr and filtered.

After washing the solids with CH2C12, the organic layer
was dried over anhydrous Na2SO4and evaporated under
reduced pressure to produce solids, which gave 0.33g

(54% yield) of a bright yellow product by recrystallization
from EtOH, mp 167-168°C (lit.8) 172°C); EIMS m/z 174
(M)+.

A reaction mixture of 5mgof allosamizoline hydro-
chloride, 16 mg of /7-(dimethylamino)benzoyl cyanide,
8mg of tri-«-butyIamine and 1.5ml of dried CH3CN
was stirred overnight at room temperature.9) The reac-

tion solution was purified by HPLCusing a Senshu Pak
SSC-C8 column (4.6x250mm) with a mobile phase of
10mM AcONH4: CH3CN (27:73) to give the 4, 6-
bis[/?-(dimethylamino)benzoate] (5, 1000jug), 3, 6-bis[p-
(dimethylamino)benzoate] (6, 450/ig), and tri[/?-(di-

methylamino)benzoate] (7, 230 ji%) of allosamizoline (3).
5: FABMSm/z 511 (M+H)+ (diethanolamine matrix);
*H-NMR 3 (CDC13, 500MHz): 2.95 (1H, m, H-5),

4.45 (1H, dd, /=8, ll, H-6), 4.50 (1H, dd, J=2, 4, H-3),
4.55 (1H, dd, J=2, 8, H-2), 4.58 (1H, dd, J=5, ll, H-6),
5.17 (1H, dd, J=4, 6, H-4), 5.22 (1H, dd, /=4, 8, H-l);

UV lmax (CHCl3)nm: 315.5; CD(CHC13): zle324= +27,
zle312=0, ^£301= -ll. 6: FABMS m/z 511 (M+H)+ (di-
ethanolamine matrix); XH-NMR 3 (CDC13, 500MHz):
2.90 (1H, m, H-5), 4.34 (1H, t, /=4, H-4), 4.42 (1H, dd,
J=5, ll, H-6), 4.47(1H, dd,J=9, ll, H-6), 4.84(1H, dd,
J=2, 8, H-2), 5.50 (1H, dd, J=3, 8, H-l), 5.68 (1H, dd,

J=2, 4, H-3); UV Amax(CHCl3)nm: 315.5; CD(CHC13):
Ae324=+U, zle312=0, As301=-5. 7: FABMSm/z658

(M+H)+ (diethanolamine matrix); XH-NMR3 (CDC13,
500MHz): 2.95 (1H, m, H-5),4.45(1H,dd,/=6, ll, H-6),
4.56 (1H, dd, /=9, ll, H-6), 5.07 (1H, dd, J=2, 8, H-2),
5.41 (1H, br.s, J=4<, H-4), 5.61 (1H, dd, J=3>, 8, H-l),
5.77 (1H, br.s, J=4<, H-3); UV Amax (CHCl3)nm: 316;
CD(CHC13): As324= -24, zls311=0, As3O1= +9.

Preparation ofallosamidin heptaacetate (8) and methylal-
losamidin hexaacetate (ll). Allosamidin (1, 23.5 mg) was
mixed with pyridine (4ml) and acetic anhydride (2ml),
and the mixture was left at 26.5°C for 40hr. The reaction
solution was put into ice-cold water, and the solution was
applied to a SEP-PAK C18 cartridge (Waters Associates).
After washing with water, the cartridge was eluted with
50% CH3CN.The eluate was further purified by HPLC
using an Asahipak ES-502C column (7.6 x 100 mm) with a
mobile phase of 10mM AcONH4 (pH 7.0):CH3CN

(80: 20) to give a white powder (14.5mg) of allosamidin
heptaacetate (8); FABMS m/z 917 (M+H)+ (diethanol-
amine matrix); XH-NMR(see Table I).

Methylallosamidin hexaacetate (ll) was prepared by
the same method as that just mentioned; FABMSm/z 889
(M +H)+ (diethanolamine matrix); JH-NMR (see Table
I).

Mild acid hydrolysis of allosamidin (1). Allosamidin (1,
39mg) was dissolved in 3.75ml of 0.5n HC1, and the
solution was heated at 80°C for 4hr. After being lyophi-
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lized, the obtained powder was purified by HPLCusing an
Asahipak ES-502C column (7.6 x 100mm) with a mobile
phase of 10mMAcONH4-NH4OH(pH 9.1) to give 3.4mg,
of the pseudodisaccharide (9) as a white powder; FABMS
m/z 420 (M+H)+ (glycerol matrix); XH-NMR (see Table
I).

The pentaacetate (10) of 9 was prepared by following
the same method as that with which 8 was prepared;
FABMSm/z 630 (M+H)+ (diethanolamine matrix); XH-
NMR(see Table I).
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