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Abstract: (-)-Allosamizoline (1), a core component of novel insect chitinase inhibitor, allosamidin (2), was
stereoselectively synthesizedfrom D-glucosamine (3), using an efficient ring contraction reaction as a key step.

In 1986, Sakuda et al. 1 isolated a novel insect chitinase inhibitor named (-)-allosamidin

from the mycellium of S t r e p t o m y c e s sp. no. 1713 and elucidated its structure by extensive

spectroscopic analyses and degradation studies. The proposed pseudotrisaccharidic structure

consis ts of a unique aminocyclitol moiety termed (-)-allosamizoline and (1--->4)-linked

disaccharide made up of a couple of N-acetyl-~-D-allosamine residues. The intriguing

structure and biological activity of allosamidin have attracted many attentions of chemical

and biological researchers. 2

Allosamizoline is a highly oxygenated cyclopentanoid possess ing a pecul iar 2-dimethyl

amino oxazoline ring. Initially, the relative stereochemistry at C-3 and C-4 of allosamizoline

was assigned as cis relationship but that assignment was later revised 3 as depicted in the

molecular structure 1; i .e . , trans relationship. Recently, Tros t et al. 4 reported the synthesis

of (+)-allosamizoline, which established the relative stereochemistry concerning its

cyclopentane ring moiety. The absolute configuration of (-)-allosamizoline was elucidated as

1 by the exciton chirality method us ing its benzoate derivatives. 5 In connection with our

studies directed towards total synthesis of (-)-allosamidin (2), we repor t herein a

stereocontrolled synthesis of (-)-allosamizoline (1) from D-glucosamine hydrochloride (3)

as a chiral template, which finally determines the absolute configuration of I.
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The strategy of our synthesis of 1 involves: 1) Use of the chiralities of C-2, C-3, and

C-4 of 3, 2) stereoselective formation of two more chiral centers needed, 3) construction of
the necessary ring system through such a sequence as pyranose--->cyclohexane-->cyclopentane.
Methyl 2-amino-4, 6-O-benzylidene-3-O-benzyl-2-deoxy-tx-D.glucopyranoside (4) 6, readily

accessible from 3, was converted into N,N-dimethylurea derivative, which underwent
hydrolysis to give diol 5, mp 99-101°; [(~]D2I +137 ° (c = 1.0, CHC13).7 Selective iodination
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Reagents: (A) 1) Me2NCOC1, Et3N, CH2C12, 2) aq. AcOH (91% from 4); (B) 1) N-iodosuccinimide,
triphenylphosphine, THF, 2) TBDMSOTf, 2,6-1utidine, CH2C12 (71% from 5); (C) t-BuOK, THF, 96%;

(D) 1) HgSO4, 5mM H2SO4-acetone, 2) MsC1, pyridine (65% from 8); (E) 1) NaBH4, CeCla-7H20, MeOH,
2) Ms20, Et3N, CH2C12 (86% from 9); (F) OsO4, Me3N--~O, t-BuOH-H20, 92%; (G) p-TsC1, DMAP,

pyridine-CH2C12, 86% (91% based on 11 consumed); (H) L-Selectride®: THF, 65°, 86%; (I) 1) 1MHC1,
aq. THF, 2) H2, 10% Pd-C, 0.1M HC1-H20 (90% from 14)
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of 5 was achieved by treatment with N-iodosuccinimide-tr iphenylphosphine 8 in THF,

g iv ing i o d i d e 6, [O~]D21 +92 ° ( c = l . 0 , CHC13) .The secondary h y d r o x y l g r o u p was protected

as t-butyldimethyls i lyl (TBDMS) e t h e r u s i n g t-butyldimethyls i lyl t r i f luoromethanesulfonate
(TBDMSOTf) 9 to give 7, mp 117-118°; [Ct]D21 + 1 2 1 ° ( c = 1 . 0 , CHC13), in 71% overal l

yield. Dehydroiodinat ion of c o m p o u n d 7 with t - B u O K gave a labi le enol e t h e r 8, mp 90-91°;

[~]D 21 +129 ° ( c = l . 0 , CHC13); IR Vmax(KBr)cm'l : 1660 , 1625 , 1520 ; 1H-NMR (CDC13,

5 0 0 M H z ) 5 : 4 . 7 1 (d, J = l . 5 H z , H - 6 ) , 4.75 (d, J = 3 . 4 H z , H - I ) , 4.85 (d, J = l . 5 H z , H - 6 ' ) , in

96% yie ld . For c o n v e r s i o n of the ring s y s t e m from p y r a n o s e to cyclohexane, the modif ied

F e r r i e r react ion 10 was employed. T h u s , 8 was treated with HgSO4 (0.1 eq.) in 5mM H2SO4-

d i o x a n e at 60 ° to p r o v i d e a c r u d e keto l , w h i c h was, w i t h o u t pur i f icat ion, submit ted to

I]-elimination react ion with MsCl-pyridine to a f f o r d enone 9, mp 112-113°; [~]D 21 +191 °

( c = l . 0 , CHC13); IR Vmax(KBr)cm-l: 1690 , 1623, 1520; 1H-NMR (CDC13) 5 : 5 . 9 9 (dd,

J = 1 0 , 2 . 2 H z , H - 3 ) , 6.80 (dd, J = 1 0 , 2 . 7 H z , H - 2 ) . In o r d e r to c o n s t r u c t the dimethylamino

oxazol ine ring with simultaneous formation of a new chiral center , the e n o n e 9 was

stereoselect ively r e d u c e d with NaBH4-CeC13-7H20 in MeOH and the resul t ing allylic

alcohol was treated with methanesulfonic anhydride-tr ie thylamine in CH2C12 1 1, g iv ing the

desi red oxazol ine derivat ive 10, [~]D 21 +25 ° ( c = l . 0 , CHC13); IR Vmax(film) c m - l : 1648 , in

86% yie ld . When 10 was oxidized with OsO4 in the presence of Me3N---~O in aq. t -BuOH,

the r e a g e n t a t tacked the C-C d o u b l e bond exclusively from the c o n v e x face , g iv ing the vic-

diol 11, mp 183-184°; [~]D 21 + 1 9 ° ( c = 1 . 0 , CHC13); IR Vmax ( K B r ) c m - l : 3 4 3 0 , 3080 , 1638;

1H-NMR(CDC13)8:2 .90 (s, (CH3)2-N) , 3.47 (dd, J = 6 . 4 , 5 . 9 H z , H - 3 ) , 3.73 (dd, J = 4 . 6 ,

2 . 9 H z , H - 5 ) , 3.89 (dd, J = 5 . 9 , 4 . 6 H z , H - 4 ) , 4.06 (dd, J = 5 . 4 , 2 . 9 H z , H - 6 ) , 4 .22 (dd,

J = 8 . 5 , 6 . 4 H z , H - 2 ) , 4.62 (dd, J = 8 . 5 , 5 . 4 H z , H - I ) .

Monosulfonylat ion of the h y d r o x y l g r o u p of 11 at the 6-posi t ion was n e e d e d to prepare

the ring contract ion react ion substrate examined in the next s tep . It was f o u n d that tosylat ion

of 11 with p-TsC1 in pyridine-CH2C12 proceeded r a t h e r s luggishly to give m o n o t o s y l

derivat ive in 86% yield (91% b a s e d on 11 consumed) . Very for tunate ly , the p r o d u c t was

ident i f ied by 1H-NMR analyses to be the desi red 6- tosyla te 12, mp 176-177°; [a]D 21 -30 °

( c = l . 0 , CHC13); IRVmax(KBr)cm-t : 3050 , 1645, 1340 , 1165; 1H-NMR(CDC13)8:2 .42 (s,

CH3-Ar) , 2.79 (s, (CH3)2-N) , 3.71 (dd, J = 4 . 6 , 4 . 3 H z , H - 3 ) , 3.87 (m, H - 5 ) , 3.97 (dd,

J = 4 . 6 , 3 . 7 H z , H - 4 ) , 4 .34 (dd, J = 8 . 6 , 4 . 3 H z , H - 2 ) , 4.78 (dd, J = 8 . 6 , 7 . 3 H z , H - l ) , 4.90

(dd, J = 7 . 3 , 2 . 8 H z , H - 6 ) . Ring contract ion of 12 12 in b a s i c m e d i a was r e g a r d e d as the key

step in the s y n t h e s i s of 1. As the expected rearrangement p r o d u c t 13 b e a r i n g an aldehyde

g r o u p was a s s u m e d to lack stabi l i ty in b a s i c media , an appropr ia te b a s i c reducing a g e n t 13

was s e a r c h e d for ring contract ion succeeded by immediate reduct ion of the aldehyde. As the

resul t , L-Select r ide ® was selected a m o n g the several reagents tes ted . T h u s , t reatment of 12

with L-Select r ide ® in THF at 65 ° resul ted in s m o o t h react ion, g iv ing the d e s i r e d

cyclopentanemethanol derivat ive 14, mp 113.5-114° ; [a]D21 -3 ° ( c = l . 0 , CHC13); IR

Vmax(KBr)cm' l :3350, 1640; 1H-NMR (CDC13)8:2 .35 (m, J = 5 . 5 , 4.6, 4.3, 3 . 2 H z , H - 5 ) ,
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2.90 (s, (CH3)2-N), 3.75 (dd, J = l l , 4 .3Hz, H-6) , 3.79 (dd, J = l l , 5 .5Hz, H - 6 ' ) , 3.80 (dd,

J = 4 . 0 , 2 . 1 H z , H - 3 ) , 3.98 (dd, J = 4 . 6 , 4 .0Hz, H-4) , 4.41 (dd, J = 8 . 2 , 2 .1Hz, H-2) , 4.96

(dd, J = 8 . 2 , 3 .2Hz, H - I ) , in 86% yield. Probably , the success of this ring contraction

reaction is due to the fact that the f u s e d system of two five membered r ings like 14 is more

stable than that of the six and five membered r ings like 12.

Final ly , the protect ive groups of 14 were removed by successive treatments with 1M

HC1 in aq. THF and H2-10% Pd on carbon in 0.1M HC1-H20 to give 1 as monohydrochlor ide

in 90% overal l yield. Spectral and physical properties including the sign of the specif ic

rotation of the compound prepared were identical in all respects with those repor ted 1,3 for

the natural specimen. In conclus ion, the f i rs t synthesis of chiral allosamizoline (1) was

achieved, which gave an unambiguous evidence for its absolute conf igurat ion proposed .
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