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A b s t r a c t  - Celycotomine (2) end homocelycotomine ( a )  r e a c t e d  w i t h  

i s o t h i o c y e n a t e s  t o  g i v e  t h e  cor responding th iocarbamidee (4. 2). The 

l e t t e r  were t r e a t e d  w i t h  methy l  i od ide ,  end subsequent e l i m i n a t i o n  of 

me thy l  merceptan on t reetment  w i t h  a l k a l i  a f f o r d e d  1.3-oxezolo[4.3-d- 

i s o q u i n o l i n e e  (g) end 1.3-oxezino[4.3-2]isoquinolines (2). 1.3- 

~ h i a z o l o [ 4 . 3 - 4  i s o q u i n o l i n e s  (8) end 1.3-thiazino[4,3-A i s o q u i n o l i n e e  

( 8 )  were prepared f rom 4 and 2 w i t h  hydrogen c h l o r i d e -  Compound Zg was 

a l s o  syn thes ized  by t h e  r e a c t i o n  o f  2 w i t h  pheny l  isocyanate.  f o l l o w e d  

by  t h e  e l i m i n a t i o n  o f  water;  gp was ob te inab le  from Zg by t reatment  
1 

w i t h  P4S10- The s t r u c t u r e s  of compounds g-g were con f i rmed  by H NMR. 

I n  recen t  decades e e v e r e l  guenid ine d e r i v a t i v e s  have found med ica l  use (e-g. 

Debr isoquine, Guenethidine, ~ l o n i d i n e ) . '  S u b s t i t u t i o n  o f  one of t h e  guan id ine  

n i t r o g e n s  by  a b i o i s o s t e r i c  atom (0. S) g i v e s  compounds of h i g h  and v a r i e d  

phermeco log ice l  a c t i v i t i e s .  Of the  h e t e r o c y c l i c  d e r i v a t i v e s  i n  t h i s  group, t h e  

main o b j e c t s  o f  research were the  2- imino-subst i tu ted 1 .3- th iezo les .  1.3- 

t h i e z i n e a ,  1.3-oxazoles and 1.3-oxazines. 3-7 



Detai led etudiee heve been c e r r i e d  out i n  t h i s  labora tory  concerning the r ing- 

closure react ions of e l i c y c l i c  1.3-aminoslcohol der ivat ivee.  such as 2-(amino- 

8-10 methyl)-1-cyclanols and 2-(hydroxymethy1)-1-cycloelkylamine (see e,g. ref. ) -  

Tho present report  i s  concerned w i th  the synthesis of 1.3-thiazol idine, 1.3- 

oxazolidine, 1.3-thiazine end 1.3-oxazine der iva t ives  fused w i t h  the tetrahydro- 

isoquinol ine skeleton (5-2); these compounds ere obtaineble by the c y c l l z a t i o n  

of  eminoelcohols of the ieoquinol ine ser ies,  such as 1-(d-hydroxymethy1)- (2) 
end 1-(/3-hydroxyethy1)-tetrahydroiaoquinolines (2). Though these products are 

c losely re la ted  c y c l i c  enalogues o f  Debrieoquine ( t h e i r  syntheses have not 

been reported. 

The synthet ic  pathway i s  shown i n  the Scheme. The general procedure l a  a 

modi f icat ion o f  the method develeped e a r l i e r 3  f o r  the preparat ion o f  1.3- 

oxazinee and 1.3-thiazines. Calycotomine (5)  o r  homocalycotomine (2) (prepared 

by described methode11012) was re f luxed i n  benzene f o r  1 h w i t h  an equivalent 

amount of  isothiocyenate t o  obta in the corresponding thiocerbamides (4. 2) i n  

nearly quan t i t a t i ve  yield. Mp's St: 171-172•‹~; 2k: 105-107'~; 29: 185-188Oc; 

5b: 186-188~~ ( A l l  compounds were r e c r y s t a l l i z e d  from E ~ o H ~ ~ ) .  == 
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Compounde 4 end were a l lowed t o  e tend f o r  1 h a t  room temperature w i t h  excess 

methyl  i o d i d e  t o  g i ve  t h e  th iu ron ium salts.  I n  one caee. when s t a r t i n g  from 25. 
the th iu ron ium s a l t  was i e o l e t e d  (mp 154-156~~.  f rom E~oH'~) .  The res idue 

obta ined on evapora t ion  of t h e  methyl  i od ide-con ta in ing  r e a c t i o n  mix ture wee 

a t i r r e d  a t  room temperature i n  methanol con ta in ing  3 N poteeeium hydroxide. 

A f t e r  methy l  mercepten had been complete ly  expel led (2-4 h). t he  r e a c t i o n  

mix ture wee eveporeted. When R - c6H5. t he  residue wee mixed w i t h  water and t he  

c r y s t a l l i n e  product  was f i l t e r e d  o f f ;  i n  t h e  case o f  R = C6Hll. the product wee 

i s o l a t e d  by e x t r a c t i o n  o f  t he  evaporat ion residue w i t h  ho t  benzene. Both methods 

o f  work-up geve t h e  1.3-oxezolo[4.3-~]isoquinolinee ($1 and 1.3-oxazino[4,3-j]- 

i aoqu ino l inee  (Z). respec t i ve ly .  i n  good yields. 

Re f l ux i ng  of + end 2 f o r  15 min i n  e theno l  conta in ing 204; dry  hydrogen c h l o r i d e  

gave, a f t e r  evapora t ion  end n e u t r a l i z e t i o n ,  1,3-thiazolo[4,3-s]ieoquinolinee ( i )  
end 1,3-thiazin0[4.3-~]ieoquinolinee (2). reepect ively.  

1 The mp, I R  and H NMR da ta  on t he  eyntheeized compounde are shown i n  t he  Teble. 

The 1.3-oxezine wee a l so  prepered from homocalycotomine (2) and phenyl 

isocyanate a the urea d e r i v a t i v e  (mp 167-16e0c. from E ~ o H ~ ~ ) .  by treatment 

w i t h  t h i o n y l  ch l o r i de8  however,. t he  y i e l d  was on ly  17%. 

The 1.3- th iez ine (2s) was synthes ized i n  an a l t e r n a t i v e  route14 by hee t i ng  28 

w i t h  phoephorua penteeulphide f o r  2 h a t  150•‹ci t h e  product  (25) was obta ined 

i n  31% y ie ld .  

Crebb end t 4 i t che l l 15  synthes ized end made a d e t a i l e d  'H NMR s tudy  o f  t he  c l o s e l y  

anelogoua compounds, ~-4-(~-nitrophenyl)-1.6,7,11~-tetrehydro-2fi .4L(-1.3- 

oxezino[4.3-disoquinol ine (&a) and cis-4-(pnitropheny1)-1.6.7.1lb-tetrehydro- 

2fi,4fi-l,3-thituin0[4,3-~]ieoquinoline (k;). I n  t he  oxazino && end i n  t he  r e l a t e d  

t h i e z i n o  d e r i v e t i v e  &g Bohlmann bende were abeent and t he  NMR spectrum i n d i c e t e d  

predominance of t he  2 ( o r  S) i n s i d e  form ee concern8 t he  two poss i b l e  us 
conformers. 

1 The H NMR spec t r a  o f  t he  compounds 2-2 synthesized i n  t he  present  work ere i n  

good agreement w i t h  t he  da te  measured by Crabb (cf. Table). A8 t h e  l one  e l e c t r o n  

p a i r  of 5-E i e  coneiderebly  conjugeted w i t h  the near-by he te ro  atoms. t he  
N-C-N Or eppearence of Bohlmann bende cannot be expected. The presence of I 

0 N-pN groups mekee t h e  conformat ion of t h e  hetero r i n g  near-planar. Th ie  i s  
S 



'H N M R ~ ~  d a t g  Coupling constants 
MP I R ~ ~  

NO Chemical s h i f t s  laom) 

I n  order t o  f a c i l i t a t e  comparison, the numbering of compounds $-L; i n  the 

Table i s  as fol lows: 

LL: x P 0 ;  &$: X - S 

b - A l l  compounds were r e c r y s t a l l i z e d  from ethanol. 

2 Compounds synthesized and studied by Crabb and Mi tche l l .  15  
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supported by the higher chemical s h i f t s  o f  the CHpO(S) protons as compared 

w i th  the corrseponding protons i n  compounds &A o r  &%. and a lso by the JllbSlax - - 
values, which are s i g n i f i c a n t l y  smaller than i n  usual d i e x i e l  couplings. 

Resulte o f  the currant  i nves t i ga t i on  of some reections of 8-2 and a high- 

reso lu t i on  NMR study of these compounds w i l l  be described i n  a forthcoming 

publ icat ion. 
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