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Abstract - A series of 2-oxarolidineselones are syntheslred by 

mercuric chloride assisted reactions of 1,2-aminoalcahols and 

carbon diselenlde. 

A characterist~c, conspicuous, and important property o f  about o n e  hundred 

glucoslnolates (1) thus far  denti if led i n  hlgher plants is thelr ablllty to 

undergo enzyrnlc hydrolysis, resulting i n  the formation of lsothiocyanates 

(mustard ails) ( L ) .  When the side-chalns of (1) contain a 8-positioned 

hydroxy group, as  obtain for about a tenth of all known glucoslnolates, the 

d e r ~ v e d  lsothlacyanates undergo spontaneous cycllratian to 2-oxazolidinethiones 

( J ) ,  some of which possess interesting and important brologlcal properties.' 

R s  an overture to our search i n  Nature for the selenoglucoside equivalents o f  1 

we recently synthesized a few representatives o f  this new class o f  compounds and 

noticed that thelr enzymic hydrolysis gave isoselenocyanates ($1.' I n  a subsequent 

study the major glucoslnalates i n  the selenium-accumulating crucifer Stanleya 

pinnate were ldentifled as  3-butenylglucoslnolate (1, R : CH2:CH[CH2I2), 

~~p 

a~edicated to Professor D.H.R. Barton o n  the o c c a s l o n  of his 70th birthday. 



iR)-2-h~droxy-3-butenylglucosinolate (1, R = (R)-CH2:CHCH(OH)CH2), and (5)-2- 

h y d r o x y - 3 - b u t e n y l g l u c o s ~ n o 1 a t e  (1, R = (?)-CH2:CHCH(OH)CH2), whlch on enzyrnlc 

hydrolysis afforded 3-butenyl isothiocyanate (1, R = CH2:CH[CH212), 

(~).5.vlnyl.2-oxazolldineth~one ( 2 ,  R1 = CH2:CH; R' = R3 = R4 = H), and 

(~).5.v1nyl.2.oxazol1d1nethlone ( 2 ,  R1 = R3 = n 4  = H; R2 = CH2:CH), respectively.' 

In c o n n e x l o n  herewlth we synthesized racemlc  5-vinyl-2-onarolidrneselone by 

a method whlch proved of general utlllty for the production of 2-oxazolidineselones, 

We report the synthesis of addltlonal members of this virtually unknown class of 

compounds. 

R 4  

R-N=C=Se 

P r l o r  to thls study, ~ - r n e t h y l - 2 - o x a z o l ~ d 1 n e s e l o n e  (21, produced by Devillanova 

and V e r a n ~ , ~ ~  i n  unstated yleld, from N-methylethanolamine and c a r b o n  dlselenlde 

was  the only known, monocycl~c 2-oxarolld~neselone and all attempts at preparation 

of the non-methylated parent compound (e) by the same authors were unsuccessful. 4 

In 1976, Henrlksen and ~ h r b a r ~  found that 1:l complexes of prlmary arnlnes wrth 

m e r c u r l c  chloride react wlth carbon diselenide and tr~ethylamine r n  acetonltrile 

to glve moderate to good ylelds of isoselenocyanates (U) .  When we applled this 

procedure to prlmary 1,Z-amlnaalcohols s smooth conversion lnto 2-oxazolldlnese- 

lones took place. 

By thls approach, both the parent rlng compound (e) and a s e r l e s  of C-substituted 

derivatives, ( 6 & ) - ( 6 f ) ,  were produced as crystalline, colourless, light-sensrtlue 

compounds whlch c a n  be stored lndeflnitely at -25'C i n  the dark. Of the four 

chlral 2-oxazol1d1neselones, two, (fi) and ( g ) ,  were produced in supposedly 

enantiomerrcally homogeneous form. The I H  nmr spectra of the six 2-oxazolldlne- 

selones are almost i d e n t ~ c a l  wlth those of the correspandlng, known 2-oxazolidlne- 

thlones ( I ) ,  s a v e  for the NH-slgnals appearing at 6 8.8-9.2, compared to 6-values 

of about 8.1 for the sulfur isologues. A g a ~ n ,  the solld-state lnfrared spectra, 

with10 the wave-length range 600-4000 cm-I, are virtually superimposable on  those 
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of the correspond~ng 2-oxarolidinethlones, previously proven to exist excluslvely 

~n the thlone hence, we conclude that also the 2-oxazalidineselones exlst 

excluslvely in thelr selone forms. The EI mass spectra o f  a-fl and 6f exhlblt 
b a s e  peek molecular l a n s ,  whereas in the spectrum of the molecular l o n  only 

ranks second in intensity. 

Our s e a r c h  in Nature for selenoglucoslnolates affording 2-oxazolidineselones o n  

enzymic hydrolysis has not thus f a r  been rewarding, but a useful collection of 

reference specimens are now i n  hand. Other potential properties o f  the 

2-oxarol~d~neselones, such a s  their ability to coord~nate metal ions, deserve 

attentlo". 

EXPERIMENTAL 

Mps are uncorrected. 'H Nmr spectra are measured on a Bruker HX-9OE ~nstrument 

~n deuter~ochloroforrn. Mass spectra are recorded o n  a V G  M l c r o m a s s  7070 instru- 

ment; the m/f values quoted for selenium-contalnlng fragments are based o n  'OS~ 

Synthesis of 2-Oxazolldlneselones. The 2-arnlnoalcahol (5 mmol) is added to a 

well-strrred, argon-covered solution o f  mercuric chloride (1.36 g, 5 rnmol) I n  

acetonltrlle (20 ml), resulting i n  the lrnmediate separation of a colaurless solld. 

Carbon dlselenlde (0.32 m l ,  5 mrnole) 1s added, followed by tr~ethylamlne (1.39 ml, 

10 mmol), causing a change i n  colour of the precipitate f r o m  colourless to black 

wlthln a few s e c s .  The mixture 1s stlrred for 20 mins and flltered through a pad 

of Cellte lnto a half-saturated salt solutlon (200 ml). Three extractlans wlth 

dichloromethane (100 ml, plus 2 x 50 ml), d r y ~ n g  (MgS04), and evaporation to 

dryness give the crude 2-oxarolidineselones, whlch are purlfled by column 

chromatography ('Kleselgel 40', ethyl acetate), fallowed by recrystalllration f r o m  

appropriate solvents as speclfled below. 

2-Oxazolld~neselone ( 6 a ) .  Prepared from ethanolamine; recrystallized from ethyl 

acetate:hexane (31% yleld), mp 194-196'~ (decamp). (Found: C, 24.36; H, 5.37; N, 

9.31. CIH5NOSe requires: C, 24.02; H, 3.36; N ,  9.34). Nmr 6 3.81 (2H, dd, J = 

10 Hz, J = 10 Hz, CH2N), 4.78 (ZH, dd, J = 10 Hz, J = 10 Hz, CH20), and 8.90 ppm 

(IH, br s, HN). Ms, m/r (4 rel. i n t . ) :  151 [M+l (IOU), 8 0  (lo), 4 3  (23), and  42 

(35). 



(+)-5-Methyl-2-oxarolid1nese1one (6b). Prepared from (+I-1-amino-2-propanol; - 
recrystallized f r o m  ethyl acetate (42% yield), mp 83.85'~. (Found: C, 29.54; H, 

4 . 4 ;  N, 8.57. C4H7N0Se requlres: C, 29.28; H, 4.30; N, 8.54). 'H Nmr 6 1.56 

(JH, d, 3 = 6 Hz, Me), 1.36 (IH, dd, 3 = 8 Hz, 3 r 10 Hz, CHN), 3.88 (lH, dd, 3 = 

lo HZ, J = lo Hz, CHN), 4.9-5.4 (lH, m ,  HCO), and 8.90 ~~rn(lH, br s, HN). Ms, m / l  
( 6  e l  it.): 165 [M'] (loo), 84 (12), 57 (16), 56 (50), 42 (291, 41 (50), and 

39 (13). 

(5)-4-Methyl-2-oxazol~d1neselone (6d). Prepared f r o m  (5)-alanlnol; recrystall~zed 

f r o m  ethyl acetste:hexane (57% yield), mp 78-80'~; + 9.8' (5 1 . 3  dlchloro- 

methane). (Found: C, 29.44; H, 4.27; N, 8.52. C4H7NOSe requires: C, 29.28; H, 

4.30; N, 8.54). Nmr 6 1.41 3 d ,  J = 6 Hz,  Me), 4.0-4.5 (ZH, rn, CH20), 4.6- 

5.0 (lH, m ,  HCN), and 9.20 ppm (lH, br.s, HN). Ms, m / r  ( %  rel. int.): 165 [M+I 

(loo), 107 (lo), 57 (14), 56 (301, 42.(100), 41 (33), and 39 (12). 

(+)-5-V~nyl-2.oxarolid1nese100e (6"). Prepared a s  previously described.' Ms,  

( 6  e l .  i t ) :  177 [M+] (loo), 134 (la), 96 (10), 69 (15), 68 (70), 57 (12), 55 

(ll), 54 (33), 52 (28), 43 (201, 42 (341, 41 (58), and 19 (46). 

(S)-5-Phenyl-2-oxazolldineselone (6e). Prepared from (s)-2-amino-1-phenylethano17; 

recrystall~zed f r o m  benzene:hexane (34% yleld), mp 718'~ (decamp). The product was 

n o t  sufficiently stable to allow for cornbustlon analysis and determination of 

rellable optlcal rotation values. 'H Nmr 6 3.71 (1H, dd, 3 r 10 Hz, J = 8 Hz, CHN), 

4.14 (in, dd, 3 = lo HZ, J = 9 H z ,  CHN), 5.93 (in, dd, J = 9 HZ, J = 8 Hz, CHPh), 

7.31-7.47 (5H, m ,  Ph), and 8.80 pprn(lH, 8 ,  HN). Ms, m/l ( %  rel. 1nt.1: 227 (M+) 

(82), 184 (dl), 146 (loo), 128 (691, 119 (34), 118 (561, 107 (20), 104 (59), 103 

(46), 92 (521, 91 (88), 78 (86), 77 (481, 65 (17), 63 (171, 52 (241, 51 (46), 50 

(20), and 39 (27). 

5,5.O~meihyl-2-oxsro1~d1nese10ne (6f). Prepared from 1-amino-2-methyl-2-pcopanol; 

recrystalllred f r o m  benrene:heuane (53% yield), mp 124-126'~. (Found: C, 33.91; 

H, 5.07; N, 7.84. C5H9N0Se requlres: C, 33.72; H, 5.09; N, 7.86). 'H Nmr 6 1.58 

(6H, s ,  Me), 3.49 (ZH, s, CH2), and 8.80 ppm (lH, br.s, HN). M i ,  m/& ( X  rel. 

int.): 179 (M+) (loo), 98 (32), 71 (lo), 70 (27), 59 (I?), 56 (661, 55 (931, 43 

(ZB), 42 (ll), 41 (35), and 39 (22). 
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