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Abstract - Chirsl 3,5 disubstituted ~.5-dihydro-1,2,11-oxadi~~oIes 1% 5 have been prepared starting 

f rom benzamidoxime I> and l~- l -1-2 .3-~- isopropy( ideneglyceraldehyd [?I. The structure of  

3 was established as l~'~l-5-~2',2'-dimethyl-l~3'-dioxoI~n-11'-yll-3-phenyI-4,5-dihydro-l,2,11-oxadia- - 
zole by X-ray diffraction enalysis on a single crystal. Mi ld potassium perrranganate oxidation 

of a mixture o f 3  and? gave the corresponding 1,2,+oxsdiazole 151. 

INTRODUCTION 

In 1985, Hennen end Robins I synthesized 5-~B-O-r ibofuranosyl I -1 .2 ,4-~i~i~idiaaoIe-3-cbxamid and tested 

its activity. This corrpound was shown t o  give inhibition of leukemid L 1210 and P 388 in cell culture. I t  

a150 showed a virus rating of 0.38 and 0.51 against vaccinia and HSV-2 viral lines respectiveiy wi th very 

l i t t le  cellular toxicity. Recently. Tronchef et  el. reported the preparation of 1,2,5,6-di-g-isopropylidene- 

3-[5-methyl-I,2,11-oxadisroI-3-ylla-D-gluco- and o-0-allofuranose starring from the sugar amidoxiwes. This 

~ te~eo isomer ic  mixture of 11.5-dihydra-1.2,~-oxadiazoIes was aromatired t o  yield 1,Zq-oxadiaroles. No other 

compounds of this kind are known in  the literature. It. therefore. appeared attractive to synthesize L2.11- 

o x s d i a ~ o l e ~  having s carbohydrate moiety attached st position 5 with a view t o  study the chemistry and 

the biological act iv i ty of 4,5-dihydro-l,2,11-oxadiazoIes 1;. 3. X-ray crystal structure determination of 3 
established the configuration and conformation. An easy transformation o f  a mixture of 3 and I! t o  5 is also 

described [Scheme 11. 

RESULTS AND DISCUSSION 

Reaction of benzamidoxime 013 with lR1-2.3-0-isopropylideneglyceraldehyde [?l4, using either water or 

~ s t ~ r - e t h ~ t  atcohot mixture as a solvent gave two diasrereoieomeric~~-1,2,4-oxadiazotines in an epproxinate 

rat io of 2:). Sepsrstion o f  both of products was achieved by flash chromatography. 
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The IH nmr spectrum of  the compound [g showed signals at  6 5.44 and 5.08 attr ibuted t o  H-5 and N H  of 

oxadismline. Deuterium oxide exchange caused the loss of 4.5 Hz  coupling giving s doublet I J  - 5.5 Hz1 

for H-5. This coupling constant between H-5 and H-4' suggests that the dihedral sngie between H-5-C-5 

end H-4'-C-4' may either bs sbout 35' or 125'. The X-ray dets of  ;provided a dihedral angle of 114". Addition 

of the shift reagent. tris-/34heptsfiuoropropyihydroxym~hyianekI+tcemphorsto~-europlum [ I I I I  lEu[hfc131 

caused H-5 s t  6 5.44 t o  5.58 giving a sharp doublet of doublet [ J  - 6.OHr and 2.OHzl. Further addition of 

the shift reagent caused mors downfisid shift of  this signal without showing any presence of another 

enentiomer. it is. therefore. epperent thet the compound 3 ia e single compound. This view wes confirmed 

by X-ray anslysie o f  J end proved the structure es IVR, 5R~5-~2~2 ' -d imsthy l - l~ ,3 ' -d i0~0 lan-4 ' -y i~3-~hen~i -  

q,5-dihydro-i,2,4-oxedi~z~l~. The close proximi ty of  the torsion angis between H-5-C-5 and H-4'-C-4' obtained 

in solution and solid phase indicates the stabil i ty of  ths conformstion described on the scheme 1. 

The predominant Formation of  disstereoisomer compared t o  5 might be explained. For carbonyi compounds 

wi th an slkoxyi group i n  position o with respect to the formyl  group. Feikin and Anh have suggested 

thet the large substituent is assumed t o  be errsnged perpendicularly t o  the csrbonyl group. Consequently. 

the nucleophilic reagent may predominantly attack the carbonyl group From the least hindered face giving 

a major product w i th  ant i  configuration. I t  has been established earl ier 'f8tg that nucleophilic addition to 

formyl group of [R1-2,3-~-isopropylideneglycer~idehyds occurs preferential ly ss shown i n  scheme 2 and 

gives a mixture w i th  the predominance of the antistereoisomer 8. Similarly, i n  our case. the oxygen atom 

OF benzsmidaxime could approach the formyi  group of compound? f rom the side as shown in peth I [scheme 

11. This w i l l  give an intermediate C which cycllres into 3 f o i i ~ w i n g  the mechsnism described by Srivsstsva 

et  ei. 10. 

Scheme 2 

The other not crystal l ine product !. ss expected. was formed i n  l imi ted quantity through path Ii [Scheme 

11. Ite etructure has been determinsd by mass spectrum [m/z - 2481 and IH nmr. Deuterium oxide exchange 

gave s doublet for  H-5 IJ  - 3.0 Hz1 indicating e dihedral sngie of  about 50' or 1 i5 '  between H-5-C-5 and 

H-9-C-4 of !. Ths mixture of oxsdiezoiines3 and 5 were easily oxidizsd to 5. The IH nmr spectrum of this 

product ?showed a t r ip le t  (6:  5.38, J - 6.0 Hz1 which is shifted downfieid by addition of Eu [h id3.  This t r ip let  

showed slight spli t t ing which may due t o  coupiing of the adjacent protons or to the possibility of an equilibrium 

between the two conformations F end Q es shown below. Such a iigend exchange has been reported by Forsberg 

Ii. Since there was only one set of  signsi far H-9'. ths compounddis s single enantiomer. 



MOLECULAR STRUCTIJRE 

X-rny crysta l  s t ructure determinat ion of  3 was carr ied out t o  determine the conf igurat ion a t  C-4' and C- 

5 [Scheme 1 numberingl. A crysta l  of 0.5 x 0.6 x 0.6 m m  was used t o  co l lect  in tens i t ies data using CuK; 

radiat ion [graphite monochromatorl .  Crysta l  data are i n  Table 1. O f  the 1465 independent re f lect ions 

examined. only 1411 were considered as observed according t o  the two f u l f i l l ed  conditions: I > 1.40 I l l  and 

I 1 1.3 I background. Lorenlz and polar izat ion correct ions were applied. but no absorption correct ion was 

made. The structure was salved by d i rec t  method I2 and ref ined anisotropical ly by f u l l  m a t r i x  procedure. 
- 

The funct ion min imized was L W [ I F O ~ - ( F C ~ I ~  where W - l a  + b ~ o l l - ~  ca lcu lated f r o m  ITFI Vs F o l  curves. 

Hydrogen atoms were located on a d i f ference Four ier  map. The f inel re f inement  involved the x. y. z.Bij. 

parameters for  the non-H atoms and x. y. z for  the H atoms w i t h  isotropic B equal t o  the B eq o f  bearing 

C o r  N atoms. The f ina l  R value was 0.046 for  the 1411 observed ref lect ions where R - Z I / F o ( - ( F c /  / (Fo/ .  

and a weighted R w  -I .7 W I J F ~ / - J F C J ~ ~ /  W JFoj21Z was 0.071. 

A t o m i c  coordinated are i n  Table 2. The drawing of  the molecule w i t h  a tom label ing [Figure 11. was obtained 

by means of ORTEP 13. M a i n  bond lengths and angles are i n  table 3. The hydrogen a t o m  HI1 11 of  the oxadia- 

zol ine r i ng  is fac ing upward on the drewing and the dihedral angle HlII l -C16I-CIZI-H~21 is  114'. The dihedrel 

angle between the mean square planes of  the phenyl r ing and the centra l  r i ng  is  21.7'. Also. there is a torsion 

angle o f  70.9' bctween bo th  heterocyc les [F igure 21. 

As expected. CIBI-C171 hes a bond length of 1.W6 H which is in termediete between a C-C single and C = C  

double bond. The bond length of  1.371 has been found for  Cl71-NIZI g iv ing a c lear  ind icat ion of  a par t ia l  

double bond character i n  i t .  The in termolecular  in teract ion [Table 31 also suggests tha t  there is no hydrogen 

bonding between = N H  of  one molecule end - N- of  sn other molecule i n  the crystal.  

Table I. Crystal lographic data for  compound3  

Molecular Fo rmu la  

Molecular Weight 

Solvent o f  Crysta l l izat ion 

Crysta l  system 

Space Group 

a/  A" 

b 

C 

z 
D c  1g/cm-31 

v [A 031 

C I ~ H I S N Z ~ ~  

246.3 

Benzene 

Orthorhombic 

P 21 21 21 

5.2170 (51 

14.029 I11 

17.257 121 

4 

1.306 

1263.0 I41 
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Table 2. Relative atomic coordinetes and thermal Beq parameters of  "on-hydrogen atoms. Be, - 413liZj B i j  aj aj 

Atom.  

0 [ I 1  

0 121 

0 131 

N I 1 1  

N 121 

C [ I 1  

C 121 

C 131 

C 141 

C I 5 1  

C 161 

C 171 

C 161 

C 191 

C (101 

C I111  

C 1121 

C 1131 

0 
Table 3. Main bond lengths [A1 and angle 1'1 



Hydrogen intermolecular  interaction: 

~i~~~~ I. ORTEP drawing o f  the maiecuie_j_. Thermal ellipsoids arc sealed at the 25 % probebiiity level. 
i h e  hydrogen moms are sealed arbitrarity. The numbering system o F 3 i n  this orswing is dirterenr 
that  of  Scheme I. 

F ~ ~ U T  2. ORTEP slereo5copic view. 
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EXPERIMENTAL 

Me l t i ng  points  were taken on s Biichi apparatus and are uncorrected. The evolut ion of  the react ions was 

fo l lowed on th in  layer chromatography. IH N m r  spectra were determined i n  COCI3 w i t h  TMS as an internal 

standard on a Varian E M  360 or e Brucker WP 80 CW spectrometer. Mass spectra were recorded on a Nermag 

R 10 105 ~ p e ~ t o m e t r .  R ~ t a f o r y  power was run on a Perkin-Elmer 241 polar imeter .  

14'RI- and [4'S1-5-[2',21-0imerhyl-l ',3'-di~~~I~n-4'-yIl-3-phenyI-4,5-dihydo-l,2,4-oadizoles (31 and (41 2,3- 

0-lsapropylidene-0-glyceraldehyde C0.6 g, 4.6 m m o l l  was added t o  a solut ion of  benrsmidoxime [ I 1  IO.2g. - 
1.47 m m o l l  i n  water  115 ml l .  A f t e r  f lushing w i t h  N2. the flask was stoppered end the contents were st i r red 

s t  room temperature f o r  15 days. Thin layer chromatography. using ethy l  acetate - hexane [ I : I I .  was revealed 

t w o  new spars o f  R f  values 0.60 and 0.45 besides the s tar t ing 1 [ R f  = 0.161. The contents were extracted 

w i t h  ch loroform (3 x 15 mil .  dr ied over Na2S04. f i l t e red  and solvent was evaporated t o  give 0.53 g o f  a viscous 

liquid. Chromatography over si l ica gel employ ing e thy l  acetate - hexsne [1:91 and gradually increasing the 

po la r i t y  separated 0.072 g, 0.036 g and 0.05 g of products having R f  values of  0.60, 0.45 and 0.16 respectively. 

Compound 3: The fastest  moving spot [26 % I  was crysta l l ized f r o m  benzene. The crystals shrank a t  9Sr100°. 

me l ted  a t  102' bu t  the m e l t  became clear s t  105-C: - 14' [CHC13, c - 0.41; ir lKBrlvm,, 3260 cml :  

IH n m r  160 MHz. COCl31: 6 1.30 Is. 3H. C H 3 1  1.40 Is. 3H. CH31. 3.78-4.45 [m. 3H. -CH20. CHOI. 5.08 [b.  

IH. -NH-I. 5.44 [unresolved dd. IH. -CH-. W12 - 10 Hz1 and 7.25-7.83 [m. 5H. Ar l :  ICOCl3  + 0201:6 5.44 

[d. IH. -CH-. J = 5.5 Hz]: ms: M *  m l z  248 (1.6 %I. 233 [3.491. 173 [5.781. 147 146.331. 119 150.941.104 115.811. 

91 I 1  1.981. 77 11001. 45 172.441. 

Compound - 4: The second spot (13 %I: viscous liquid: [u]I8 - 28' [CHCIJ. c - 0.51: IH n m r  160 MHz, COCI31: 

6 1.38 (5 .  3H. CH31. 1.49 [s. 3H. CH31. 3.85 - 4.45 [m. 3H. -CH>O- and -CH-0-1. 4.88 lb. IH. -NHI. 5.75 [t. 

IH. -CH-. W/2 = 6 H A .  7.33 - 7.83 lm. 5H. Ar l :  me: M *  m l r  248 11.25 %I. 233 13.351. 173 14.651. 147 [56.131. 

119 [69.961. 104 18.761. 91 [4.081. 77 c37.711. 45 [1001. 

[4'R1-5-l2' ,2'-~imethyl- l ' ,33-dio~oI~n-4'-yl l-3-phenyl- l ,2,4-oxdiole The crude mater ia l .  obtained from 

the compounds I cO.4 g. 2.9 mmolesl and Z 12.9 g, 22.4 mmoles l  was dissolved i n  ter rahydrofuran [ I 5  mll: 

t o  th is  ~ o l ~ t i o n  W85 added an aqueous saturated solut ion of potassium permanganate u n t i l  t h e  red  co lor  per- 

sisted. A f t e r  f i l t r a t i o n  of  the brown precipitate. the f i l t r a t e  was extracted w i t h  ether  6 0  mll .  dr ied over 

Na2SOq and evaporated. The viscous residue was pur i f ied by chromatography over s i l ica gel using ethyl 

scetsrehexane [5:951 to give 0.216 g 130 % I  o f  pure oxadierole 5 which could be crysta l l ized f r o m  erhanol- 

water: mp  43'C: [*]Ig + 29' [CHCI3. c = 0.71: IH n m r  180 MHz. COC131: 6 1.51 Is. 3H. C H 3 1  1.58 [s. 3H. 

CH31. 4.35 4.53 [ two  dd. J - 5.7 and 3.0 Hz. 2H. C H 2 1  5.38 [ t .  J = 6.0 Hz. IH. -CH-I, 7.38 - 7.65 lm.  3H.Arl. 

7.98 8.25 lm. 2H. Arl .  Anal. Cslcd f o r  Cl3HlqN2D3: C. 63.40: H, 5.73. N. 11.38. Found: C. 63.81: H, 5.89:N. 

11.28. 
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