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G6ze S th j e r ,  Angela E. Szab6. Ferenc FOl8p and GAbor ~ e r n l t h *  

I n s t i t u t e  o f  Pharmaceuticel Chemistry, Un i ve r s i t y  Medical 

School Szeged, POB 121. H-6701 Szeged. Hungary 

and 

PB1 SohBr 

EGYT Phermecochemicel Worke. POB 100. H-1475 8udepeet. Hungary 

Abetract  - Stereoieomeric 2-0x0- end 2-thio-4.5- (and 5.6)- tetra- 

methylenetetrahydro-1.3-oxazinee (2 and 4) have been synthesized. 'H nmr 

spect ra  a f f o r d  evidence t h a t  i n  the cese of the ieomers of der iva-  

t i v e s  2, prepared from 2-(aminomethyl)cyclohexan018, the 0 - ins ide  

conformer predominates, indapendant ly o f  the 1-aubet i tuent  (R  - H, 

CH3): i n  de r i ve t i vea  4, made from 2-(hydroxymethyl)cyclohexyle.ines. 

the N-ineide conformer predominetee i f  R n H, wh i le  the 1-outs ide 

conformer doea so when R = CH3. 

2 3 We heve repor ted tha syntheses end stereochemical  study o f  t e t r e -  

methylene- and pentanethy lenete t rehydr~ -1 ,3 -oxa~ in -2 -on .  Th i s  work has now 

bean extanded t o  pme thy l - eube t i t u t ed  tetremethylanetatrehydro-l.3-oxazin-2- 

ones and the corresponding 2-thiones. 

Tha e t a r t i n g  amino a lcoho ls  1 and 3 nere prepered by method8 repor ted 

by ue.4.5 From these, the tetrehydro-1.3-oxezin-2-ones 2 and 4 were eyn- 

thes i red  by the method o f  Mouaeeron end co-workers6 ueing urea (Method A). and 

by the eodium methoxida c y c l i z e t i o n  of the es te r  prepared by reac t ion  w i t h  

e t h y l  chloroformate (Method 8). The t h i o  der i ve t i vea ,  2-h. nere obta ined as 

deacribed by Menard and co-workere7, the di thiocerbametee o f  t he  amino s lcoho le  

be ing prepared by t h e i r  r eac t i on  w i t h  carbon d i a u l f i d a  fol lowed by c y c l i z e t i o n  

(Method C). o r  by r eac t i on  of the p m t h y l a m i n o  a lcohole w i t h  thiophosgrne 

(Mathod 0). 



Two (E- o r  0 - i n ~ i d e  end E- o r  0-outside) che i r -cha i r  conformers e re  

poeeib le  i n  the & ieomere of compounds 2 end 5,  whereee the rrens ieomere 

have a s i ng l e  cha i r - cha i r  conformer. 

1 
Determinat ion of the conformation o f  the ieomere i s  baaed on the H 

nmr dete o f  the corresponding c ia - t rans  isomer pa i rs .  I n  e l l  compounds, the 

bridgehead protons end the he te rocyc l i c  methylene protone form en A= sp in  eye- 

tam, comparison o f  t h e i r  parameters (Table 1 )  permi te  the unequivocal determi- 

na t i on  o f  the conformetione. For convenience, Teble 1 a l s o  inc ludes  the date of  
3 fou r  compounde (2e.b end 4e.b) repor ted ma r l i e r  . I t  i e  seen t ha t  the nature of 

1 
the subs t i tuen t  X ( 0  o r  S) doee not heve an appreciable in f luence  on t he  H nmr 

date. 

The HM end HX bridgehead protons ere n e t u r a l l y  & i n  the tren. com- - - 
pounde, end consequently the eyetem I s  character ized by two d i e x i e l  coupl ing 

conetente (aM, &) end en &-equetor iel  i n t e r e c t i o n  (J ). Owing t o  the two - - -9M 
d i e x i e l  couplinga. the HX e igne l  o f  the rrans compounds i s  ve ry  broad, the h e l f -  - 
height  w id th  be ing 20-25 Hz. For the cf. isomare g end & the w id th  of t he  Hx - 
a l g n e l  i s  l ees  then 10  Hz; a t  the same time. i t s  chemical s h i f t  i s  h igher  by 

0.5 ppm then t he t  f o r  the corresponding trans isomers. Th i s  euggeete t he t  the 

HX atom i s  egue to r i a l  i n  these compounda. a8 i n  the analogous heterocycles - 
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- 
if R=H 

N-inside -- N-outsids -- 
(Type 4) 
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i n ves t i ga ted  by us e a r ~ i e r . " ~ . ~  Thie means t h e t  the N- ( o r  2- )  inside form i e  

predominant. I n  accordance w i t h  t h i s ,  the SM and &,, coupl ing constants ehow - - 
the d i e q u a t o r i e l  end e q u a t o r i a l - r n  mutual p o s i t i o n s  o f  the AM and p ro ton  

pe i r e .  respec t i ve ly ,  i n  r e l a t i o n  t o  t he  he te ro  ring: t h i s  i a  p o ~ e i b l e  if the 

compound he8 p(- ( o r  2-)  inside conformation. 

I n  con t ras t  t o  t he  above, i n  the case of the !-methyl cis d e r i v a t i v e  

(&), the w id th  of  the HX e i gne l  i s  s i m i l a r  t o  t he t  i n  tha trans de r i va t i ves  - 
(-25 Hz): on the o ther  hend. the chemical s h i f t  i s  somewhat h igher  then f o r  the 

corresponding isomer, bu t  l one r  by 0.35 ppm then f o r  t he  ieomer 

having N-inside conformation. A l l  these fecte show t ha t  the 5-outs ide conformer 

i e  predominant i n  s, 2.e. when the N-CH3 group i s  d i r e c t l y  bondad t o  the cyc lo-  

hexene r ing. I n  accordance, the spectrum of  2 i nd i ca tes  the d i a x i s l  end 

equa to r i a l - ax i e l  neture of the A 3  end of  the in te rec t ione ,  respect ive ly .  

REFERENCES 

1. Pe r t  51/30: G. T6th. F. FOl6p. F. BernAth. I. Hermecz. K. Simon end 2. 

MBszAros: J.C.S. Perk in  I, i n  preeei  t h i s  forms Stereochemicel Studies, 

Per t  52. 

2. G. BernAth, Gy. G6nd6e. K. KovAce end P. SohBr: Tetrahedron. 1973, $2. 981. 

3. P. SohAr end G. BernAth: a. Maanetic Resonance. 1973, 5. 159. 

4. G. BernAth, K. KovAce and K. L. LAng: Act8 Chim. Acad. Sci, Hun.. , 1970. 

$4, 183. 

5. L. Gera. G. BernAth end P. SohAr: Acta Chim. Aced. Sci. Hunq.. 1980, 105. 
293. 

6. M. Moueeeron, F. W in te rn i t z  end M. Moueeeron-Cenet, 8 ~ 1 1 .  SOC. Chim. France, 

1953, 737. 

7. M. Menerd. A. M. Wr ig ley  end F. L. Chubb: &. J. %. . 1961, 22. 273. 

8. G. Bern l th ,  P. FOlbp. L. Gere, L. Heckler, A. KAlm4n. Gy. Argey end 

P. Sohhr: Tetrahedron, 1979, 23, 799. 

Rece ived ,  17th December, 1981 


