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REDUCTION OF SON73 SUBSTITUTED 1,2,4-TRIAZINES 
1lITH SODIiJM BOROHYDRIDE 
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The structures of dihydro-1,2,4-triazines 

(2a-h) derived from 3-methoxy- (la) and 3- 

methylthio-5,6-diphenyl-l,2,4-triazine (113) 
were determined on the hasis of the 1 3 ~ ~ ~ ~ -  

spectra of the cyclo-sdducts of the mono- 

methylated derivatives (Za-h) of za-b. 

Efforts have been devoted to disclosing the chemical behaviors 

of l,2,4-%riazine and its substituted aerivatives on oxidation 

with organic peracids in relation to the synthesis of their N- 

oxides1, whereas the documented data for their reductive trans- 

formations are amazingly limited.2 In recent years, Neunhoeffer 3 

and sauer4 have noted that 1,2,4-triazines are usually reactive 

electron-deficient dienes which can cycloadd to electrcn-rich 

mono-olefins in the sence of a Diels-Alder reacbion with inverse 

electron demand. 'We report here that some dihgdro-l,2,4-triazines 

behave as normal dienes that can cycloadd to electron-deficient 
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dimethyl acetylenedicarboxylate (DIv!AD) and that the structural 

determination of the adducts can serve to deducing the structures 

of the original reduction products. 

9eduction of 3-methoxy-5,6-diphenyl-1,2,4-triazine (la) and its 

3-methylthio analog ( ~ b ) ~  with a slight excess of sodium boro- 

hydride in a mixture of THF and methanol at room temperature gave 

3-nethoxy-5,6-diphenyllC,5-dihydro-l,2,4-triazine (22) and its 
3-methylthio analog (gb) in 71 and 92% yield, respectively :za, 

mp 160-163°;~rnax (MeOH) 291 (6 7300) and 220 nm ( 6  13600, sh); 

'HNMR ( D I B O - ~ ~ ) ~  3.66 ( 3 H ,  s ,  OMe), 5.81 (1H, s, C5-H),  7.2-'7.9 
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4 (lOH, m, phenyl), 10.42 (lri, br s, li -H, P 2 0 - exchanseable); b ,  

mp 227-230'; n max (MeOH) 300 ( 6  8500) and 230 nm (6 13800, sh); 

'HNMR ( D M S O - ~ ~ ) ~  2.75 (3H, s, SMe), 5.91 (lH, s, C5-H), 7.2-7.9 
4 (lOH, rn, phenyl), 10.90 (lH, br s, d -H). 

Methylation of ga-b with methyl iodide/NaH in DMF gave 3-methoxy- 

5,6-diphenyl-4-methy1-4,5-dihydro-l,2,4-triazine (Za) and its 3- 

methylthio analog (3b) - in 89 and 72% yield, respectively: 2a, mp 

77-76'; Amax (M~OH) 305 (&  7800) and 228 nm ( 6  13400, sh); ~ H ~ U W R  

(CDCl3)5 3.36 (3H, s, NMe), 3.76 (3H, s, ONe), 5.75 (lH, s, C5-H), 

7.1-7.8 (lOH, m, phenyl); Zb, mp 78-81'; nmax (MeOH) 310 (6 7900) 

and 235 nm (6 14900, sh); 'HIUMR (CDCI~)J 2.40 (3H, s, ~xe), 3.45 

( 3 H ,  s, W e  ), 5.88 (lH, s, C -H), 7.1-7.9 (lOH, m, phenyl). 5 
Heating 2b with 5-fold excess sodium methoxide in methanol to 

reflux for 90 hr afforded 2a in 58% yield, thus proving the 

skel-eta1 identity of both compounds. 

A mixture of 2a and ttw fool excess DMAD in toluene was heated 

in a pressure tube under argon at 110' for 12 hr to give 2-methoxy- 

2,5-szo-3,4-bis-methoxycarbonyl-5,6-diphenyl-1-methyl-1,2,5,6- 

tetrahydropyridine (%a) as a single product in 65% yield: mp 174- 

176'; hmax (MeOH) 296 nm ( 6  10400); 'HNMR ( c D c ~ ~ ) ~  3.17 (3H, s, 

[We 1, 3.22 (3H, s, OIKe), 3.67 (3H, s, methoxycarbonyl), 3.73 

(3H, s ,  methoxycarbonyl), 5.49 (lH, s., C5-H), 7.1-7.8 (lOH, m, 

phenyl). Analogous treatment of sb gave the 2-methylthio analog 

(gb) in 66% yield: mp 155-156°;?Xmax (MeOH) 303 (6 11900) and 

225 nm (5 12100, sh); 'KNMR (CDC13)6 1.87 (3H, s, SDle), 3.54 (513, 



Table I. 13c Chemical ~ h i f t s ~ ' ~  of 2-methoxy-2,5-azo-i,4- 
bis-methoxycarbonyl-5,6-diphenyl-l-methyl-l,2,5,6-tetra- 
hydropyridine (%a) and i t s  2-methylthio analog (kb) i n  CDCl 3 '  

4b - 
14.16 ( q )  SCH3 

NCH, 

a :  i n  ppm from i n t e r n a l  te t ramethyls i lane .  b:  M u l t i p l i c i t i e s  of 

13c s igna l s  i n  t h e  p a r t i a l l y  decoupled spec t r a  a r e  given i n  the 

parentheses.  q=quar t e t ,  d = d o u b l e t , s = s i n g l e t .  

s ,  NFhe), 3.67 (3H, s ,  rnethoxycarbonyl), 3.78 (3H, s ,  methoxy- 

carbonyl ) ,  5.68 (lH, s ,  C H), 7.2-7.9 (10H, rn, phenyl). 5- 
The 1 3 ~ ~ ~ ~  s i g n a l s  of %a and ifP a r e  given i n  Table I. Two other  

poss ib le  s t r u c t u r e s  ( i i  and i v )  f o r  t h e  cycloadducts der ivable  

from the  corresponaing geometric isomers ( i  and i i i )  a r e  depic ted  

i n  Scheme 1 f o r  comparison ( t h e  black po in t s  denote quaternary 

carbon atoms). The t o t a l  number of the  quaternary o l e f i n i c  and 

aromatic carbons f o r  ii, i v  and 5 i s  5 ,  6  and 4 ,  r e spec t ive ly .  
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Although t h e  s t r i c t  ass ignments  of t h e  s i g n a l s  f o r  t h e s e  ca rbon  

atoms a r e  excluded a t  p r e s e n t ,  t h e  observed s i x  q u a t e r n a r y  carbon 

s l g n a l s  a t  lower  f i e l d s  should be a s c r i b e d  t o  t h e  two c a r b o n y l  

groups  and f o u r  o l e f i n i c  and/or  aromat ic  carbons .  Thus,  t h e  o t h e r  

s i g n a l s  a t  h i g h e r  f i e l d s  a r e  compat ible  on ly  w i t h  t h e  s t r u c t u r e  5 
and c a n  be reasonab ly  a s s i g n e d  a s  shown. The n o t a b l e  downfie ld  

s h i f t  of t h e  s i g n a l  of q u a t e r n a r y  ca rbon  ( C 2 ) d  t o  t h e  methoxyl 

i n  t h e  spectrum of 4_a, r e l a t i v e  t o  t h e  cor responding  chemica l  

s h i f t  of 4 b ,  a l s o  i n d i c a t e s  t h a t  a new carbon-carbon bond forma- - 
t i o n  occured a t  t h e  j , 6 - p o s i t i o n s  of la-b .  
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