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1,2-Dielkoxyethylenea add to d,p-uneatarated carbony corn- 

pounds to give 2,3-dialkoxy-3,4-dihgdro-l,2-~yr~e: 
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(I - III) 

I- R,, R2 and 4 = H, R4 = C2R5 i 

II - R;, E2 aa FL5 = H, R4 = c3R7 ; 

III - B, and R2 = H, 5 = CE3, R4= C2R5 

The addition wae carried out following the usual diene 

eynthesis procedure (1, 2): heating of the combined reegenfs 

in the presence of inhibitors of polymerieation in sealed 

preeeure vessels at temperatures above 120'. 

It has now been found that 2,3-diaJkoxy-3,4-dihydro-1,2- 

pyrane paseed with an efcee8 of ammonia at.temperaturee of 

180-300' yield 3-alkoxypyridinee according to the follouing 

equation: 
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OR4 RR3 
+ R40H + H20 + R2 

OR4 PW203 

(or Pd/A1203) 
(IV - VI) 

IV - R,, R2 and R3 = R, R4 = c2R5 i 

V -R,,B2andR =H,R 
3 4 = C3R7 i 

VI - R, and R2 = R, R3 = gR3~ R4 = C2R5 

This appears to be the first total synthesis of simple 

3-alkoxypyridines. 

The recorded syntheses of 3-alkoxypyridines make use of 

the reaction of 3-bromopyridine with sodium or potassium alko- 

holatee (3) a6 well as treatment of potassium or sodium salts 

of 3-hydroxypyridine with alkyl halides (4). 

The method reported here affords a fairly simple and 

universal synthesis of non-substituted as well a8 leas accea- 

sible alkyl- and arylsubstituted 3-alkoxypyridines. 

The results now obtained indicate that transformation 

of the 2,3-dialkoxy-3,4-dihydro-1,2-pyran structure to pyridine 

occurs by dehydrogenation and not by complete dealkoholation 

although the latter seemed more favourable in advance. 

2,3-Methoxy-3,4-dihydro-l,P-pyran (I) when saponified 

in acid medium and added to hydroxylamine according to (1) gave 

pyridine R-oxide in small yield. Our attempts, however, to 

transform 2,3-dielkoxy-3,4-dihydro-l,P-pyrane into pyridine 

derivatives when passing with ammonia over alumina (without Pt 

or Pd) were unsuccessful. 



No.9 773 

Amoleine and l,P-diethoxyethylene in the equlmolu 

ratio were heated In the preeence of hydroquiaone ( 1 $.b 

Weight) In sealed glaea hbes during 10 hours at 180’ to m 

74 $ Of 2~3-diethO~-3,44ihydro-l,2-pyr8n (I), b.p.,6 82-83’, 

~01.4445, d~01.0005. Found: C, 62.99, 62.82; H, 9.27, 9.62. 

C9a,603 requires: C, 62.77; H, 9.36s. The compound (I) wae 

pawed over a catalyst Pt/Al203 (0.5$ Pt) at a rate of 

0.05 g./min. per 1 ml. of catalyst in 8n ammonia and water 

steam current at 22oO. Prom the c&alyeate 67s of J-ethoxy- 

pyridine (IV) was laolatid, b.p.12 77-78’, ~1$~1.5070, 

d2’1 0431 piorate 8.p 
4’ ’ . 126.5-127.5°(corr.). Found: II, 15.86, 

15.73. C,3B,21408 requires: B, 15.90 d. Lit. (3) b.p.,578-800. 

3-Ethoxypyrldine thue obtained was identified by compa- 

rison with an authentic eample prepared according to (4) (no 

depression of a mixed melting point of the picrates, identity 

of the 1%spectra). The copper chloride paper chromatography 

(5,6) of 3-ethoxypyridine end other 3-alkoxypyridines ob- 

tained gave blue sonee charaoterietic of 3- and 4-eubetituted 

pyridinee . 

Similarly, from acrolein and l,P-di-n.propoxyethylene, 

2,~di-n.propoxy-3,4-dihydm-l,P-py~ (II) me prepared in 

44s yield, b.p.,5 104-105°, % 201.4415, dq’O.9559. Found : C, 

65.98, 65.76; H, 10.16, 10.17. CllH2003 requires: C, 65.98; 

H, 10.07 $. (II) at 250’ over the eem catalyst yielded 

58.52 of 3_n.propoxypyridlne (V), b.p.,l,5 91-92’, G”1.5C15, 

d2’o 9987 plcrate r.p. 103-104°(corr~)~ Found : g, 
4’ * 15.27 , 

15.14. c,~H,~H~o~ requires: B, 15.28$. Lit. (4) b*p.1595-96’. 
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In the rmxte manner, crotonaldehyde and 1,2-dlethoxy- 

ethylene yielded 33% of 2,3-diethoxy-4-methyl-3,4-dihydro- 

1,2-pyran (III), b.p.,C 80-82', % 201.4400, dq'O.9686. Pound: 

C, 64.27, 64.25; H, 9.78, 9.87. C,0H,803 requireet C, 

64.48; H, 9.74 5. 2.0 g. (0.01 mole) or (III) and 6 ml. of 

rater were passed in the vapour phaee over 10 ml. of a cata- 

lyst P~/AI_~O~ with a lo-fold excess of ammonia during 45 min. 

to yield 1.05 g. (71.596) of 3-ethoxy-4_nethylpyridine, 

b.p.,l.5 87-68', 4' 1.5054, dq'1.0082, Picrate I.P. 141.5 - 

142.3'(corr.). Found: H, 15.31, 15.16. C14H141f408 rewlreer 

I, 15.28 $. 
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