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6 y t h e  ca t a ly t i c  dehydrogenation of 2-methyl-5-ethylpyridine 
(MEP) 2-methyl-Svinylpyridine (MVP) is produced commer- 
c ia l ly  in a plant owned by Ph i l l i p s  Chemical Co. a t  P a s a -  
dena, Tex. (6). Operation of t h i s  plant h a s  afforded a source 
of by-products more adequa te  for an extended characteriza- 
tion study than had been available.  By-product pyridines 
a re  formed i n  both s t e p s  involved in  the  manufacture of 
2-methyl-5-vinylpyridine: t h e  2-methyl-Sethylpyridine syn- 
t h e s i s  reaction and t h e  dehydrogenation of 2-methyl-5- 
ethylpyridine. T h e s e  by-products a r e  both lower and higher 
boiling than t h e  principal products. 

In one of t h e  oldest  methods for producing pyridines,  t h e  
Chichibabin syn thes i s ,  ammonia is condensed with alde- 
hydes,  ketones,  unsaturated carbonyl compounds, or deriva- 
t i ves  of t h e s e  compounds (2,4,5,8,9,13,16). T h i s  method of 
syn thes i s ,  using paraldehyde, w a s  adapted for t he  commer- 
c i a l  s c a l e  production of 2-methyl-5-ethylpyridine. T h e  trimer- 
ization of acetaldehyde to paraldehyde i s  catalyzed by 
sulfuric acid,  a s  indicated by Equation (1). Paraldehyde i s  
condensed with ammonia a t  e levated temperatures and pres- 
su res  to  give 2-rnethyl-S-ethylpyridine, which i s  subse-  
quently converted to  2-methyl-5-vinylpyridine by ca t a ly t i c  
dehydrogenation (Equation 2). 

H W 4  3 CII,CHO --$ (CH,CHO), 

Pyr id ines  may a l s o  b e  made by a number of other proce- 
dures,  most of which a r e  of laboratory interest  only (13). 
Other methods of actual  or potential  commercial application 
include the  vapor-phase react ion of ace ty l ene  with ammonia 
and the  reaction of methyl vinyl e ther  with ammonia. 

T h e  condensation of acetaldehyde or paraldehyde with 
ammonia produces predominantly 2-methyl-S-ethylpyridine, 
although significant quant i t ies  of by-product pyridines a re  
a l s o  formed (8,  IO).  Paraldehyde gives  better yields  than 
acetaldehyde,  although t h e  y i e lds  using acetaldehyde may 
b e  improved by slowly adding t h e  acetaldehyde during t h e  
course of the  reaction (4 ) .  T h e  amount of by-products 
formed may be reduced by t h e  proper choice of ca t a lys t  and 
reaction conditions.  T h e  lower-boiling, der ivat ives  produced 
a re  2- and 4-picoline, t he  former predominating. T h e  pico- 
l i nes  apparently result  from t h e  condensation of three mole- 
c u l e s  of acetaldehyde (or an  equivalent  amount of a deriva- 
t ive)  with ammonia while  2-methyl-5-ethylpyridine is formed 
f r o m  four molecules of acetaldehyde.  If more than four mole- 
c u l e s  of acetaldehyde a r e  involved, higher-boiling pyridines 
a r e  produced. T h e  exact  mode of th i s  condensation is not 
known, although various mechanisms have  been proposed 

T h e  higher-boiling pyridines,  formed during the  2-methyl- 
5-ethylpyridine syn thes i s  s t e p  and previously reported by 
other investigators,  a r e  3-ethyl-4-methylpyridine (j3-collidine) 

( 9 ,  13). 
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(I), 2-methyl-5-(2-buten-l-yl)pyridine (II), 2-methyl-5-(1- 
buten-1-y1)pyridine (111), and 2-propenyl-5-ethylpyridine (IV) 
(IO). T h e  resul ts  of t h e  study reported here  confirm t h e  
p re sence  of t h e s e  compounds i n  t h e  syn thes i s  mixture. T h e  
methylbutenylpyridines isolated in  t h i s  investigation appear  
t o  p o s s e s s  t r ans  configurations,  based on infrared spectra.  
T h e y  a r e  apparently isomers  of the  methylbutenylpyridines 
obtained by Graf, Langer,  and Haumeder (IO), a s  t h e  picrate 
melting points  differ. Isomerization may have  occurred dur- 
i ng  t h e  prolonged dis t i l la t ion involved in t h i s  study. 

In  addition t o  t h e  above compounds, two pyridines not 
previously reported as present  were isolated from t h e  2- 
methyl-5-ethylpyridine s y n t h e s i s  mixture. One of these  is 
2-methyl-Sethylpyridine (V), which bo i l s  sl ightly higher 
than 2-methyl-5-ethylpyridine. T h i s  material is present  in 
very small  amounts. T h e  other compound, boiling point, 
134OC. (10 mm.), is believed t o  b e  2-methyl-5-(3-amino-l- 
buty1)pyridine (VI), inasmuch a s  a l l  of t he  evidence ob- 
ta ined favors t h i s  structure.  Infrared spectra  and chemical 
t e s t s  indicate  a 2,s-disubsti tuted pyridine containing a 
primary amino group. Nitrous ac id  treatment gives  a n  olefin 
(VII) and an alcohol (VIII). 

"2 

I 

CH 3 ~ C H , C H , I H C H ,  +HONO -+ 

OH 
I 

Based  on picrate  melting points,  t h i s  olefin (VII) appears  to  
b e  t h e  s a m e  methyl butenylpyridine a s  one (11) obtained by 
Graf and others  from the  2-methyl-5-ethylpyridine ke t t l e  
product. T h i s  olefin (VII) hydrogenates t o  2-methyl-5- 
butylpyridine. T h e  alcohol (VIII) gives  a posi t ive iodoform 
t e s t ,  indicat ing that t h e  amino group of the  amine (VI) is 
adjacent  t o  a terminal carbon atom. 

T h e  proposed structure for t h e  amine (VI) seems reason- 
able  i f  t h e  imine condensation mechanism for t h e  Chichibabin 
s y n t h e s i s  is considered ( I 3 ) ,  and th i s  compound may in 
f ac t  b e  t h e  precursor of t h e  methyl butenylpyridines found 
in t h e  2-methyl-5-ethylpyridine ket t le  product. T h i s  amino- 
a lkyl  pyridine apparently is not formed by the  addition of 
ammonia t o  t h e  methyl butenylpyridines,  as evidenced by 
t h e  fact  that  an attempt to  c a u s e  such  an  addition to  occur 
under 2-methyl-5-ethylpyridine syn thes i s  condi t ions w a s  
unsuccessful ,  T h i s  amine could,  presumably, a l s o  result  
from reaction of t h e  analogous alcohol (VIII) with ammonia, 
if t h i s  alcohol is formed during the  cour se  of the  2-methyl- 
5-ethylpyridine syn thes i s  reaction. T h e  olefin (VII) might 
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b e  formed by elimination of water  from t h e  alcohol or by 
elimination of ammonia from t h e  amine. 

T h e  pyridines d i s c u s s e d  above do  not include a l l  of t h e  
by-products formed in  t h e  2-methyl-5-ethylpyridine syn- 
t h e s i s  s tep.  In addition t o  t h e  compounds previously iden- 
t if ied and the  o n e s  character ized in t h i s  s tudy,  other  uniden- 
t if ied,  higher-boiling compounds a re  produced. 

T h e  ca t a ly t i c  dehydrogenation of 2-methyl-5-ethylpyridine 
produces,  i n  addition t o  2-methyl-5-vinylpyridine, sma l l  
amounts of all of the  poss ib l e  pyridines  resul t ing from re- 
moval of part  or a l l  of t h e  s i d e  chains .  T h e s e  cracking 
products,  which boil  below 2-methyl-5-vinylpyridine, a r e  3- 
ethylpyridine,  3-vinylpyridine, 2,5-lutidine, 2-picoline, 3- 
picoline,  and pyridine; t h e  l a t t e r  is present  in very small  
amounts,  In addition t o  t h e s e  compounds,  2,6-dimethyl-3- 
ethylpyridine (IX) and 2-methyl-5-isopropenylpyridine (X) 
were isolated and identified.  B e c a u s e  of plant procedures 
i n  u s e  a t  t h e  t ime that  s amples  were taken for ana lys i s ,  i t  
w a s  not determined whether t h e s e  l a t t e r  two compounds a r e  
formed during 2-methyl-5-ethylpyridine syn thes i s  or in  t h e  
dehydrogenation s tep.  T h e  mechanism by which t h e s e  two 
compounds might b e  formed in  e i ther  c a s e  is not clear.  

T h e  ini t ia l  s epa ra t ions  of t h e  var ious products were made 
us ing  a column 40 mm. i n  diameter by 140 c m .  in length,  
packed with Podbielniak Hel i -Pak s t a i n l e s s  s t e e l  packing. 
Red i s t i l l a t i ons  of t h e  desired fract ions were accomplished 
using a Podbielniak 25-mm. x 36-inch Heligrid column or a 
Todd p rec i se  fractionation assembly.  Disti l lat ion of  t he  
high-boiling by-products from t h e  2-methyl-5-ethylpyridine 
s y n t h e s i s  unit  is indicated in  Figure 1. Infrared da ta  were 
obtained using a Perkin-Elmer Model 2 1  spectrometer 
equipped with a rock s a l t  prism. 

I 

2-METHYL-5-ETHYLPYRIDINE BY-PRODUCTS 
Samples  of 2-methyl-5-ethylpyridine by-products were ob- 

ta ined from forecuts  and ke t t l e  products from t h e  2-methyl- 
5-ethylpyridine fractionator.  T h e  low-boiling 2-methyl-5- 
ethylpyridine by-products, 2- and 4-picoline, have  been 
identified a s  such  ( IO) .  The i r  ident i ty  h a s  been confirmed 
i n  t h i s  s tudy by infrared spec t r a  and chemical  properties.  
However,  attention w a s  concentrated on high-boiling by- 
products,  which a re  d i s c u s s e d  individually.  T h e s e  mater ia ls  
were i so l a t ed  by careful fractionation, followed by purifica- 
t ion via  a derivative,  if required. 

Iso lat ion and Ident i f icat ion of 2Methyl-3-ethylpyridine (V). 
Infrared spec t r a  indicated t h e  p re sence  of an  unknown pyri- 
d ine  homolog in  f ract ions boiling s l ight ly  above 2-methyl- 
5-ethylpyridine. A fraction boiling a t  178.5OC. w a s  t reated 
with picr ic  ac id  and af ter  s eve ra l  recrystal l izat ions f r o m  
methanol,  a picrate  (melting point, 142.5-3.5OC.) w a s  ob- 
ta ined;  l i terature  value,  140-loC. (3). T h e  corresponding 
chloroplat inate  melted a t  172-2.5'C. A sample of known 
2-methyl-Sethylpyridine w a s  prepared by t h e  method of 
Wibaut (17) star t ing with ethyl  e thyl  acetoacetate .  A mixed 
melting point of t he  pictrate  of 2-methyl-3-ethylpyridine pre- 
pared in  t h i s  manner and that  obtained from the  178.5"C. 
fraction gave no depression.  

Isolat ion and Ident i f icat ion of 3-Ethyl-4-methylpyridine 
(p -Co l l id ine )  (I). Dist i l la t ion of t h e  2-methyl-5-ethylpyridine 
ke t t l e  product gave a fraction boiling a t  64OC. (7 mm.) or 
195-6'C. a t  a tmospheric  pressure.  To s e p a r a t e  t h e  main 
component from impurit ies,  t he  oxa la t e  of t h i s  material  w a s  
prepared and recrystal l ized f rom ethyl  a lcohol ,  melting 
point 112-14OC. T h e  col l idine w a s  regenerated by treat- 
ment with caust ic .  Oxidation with aqueous  potassium 
permanganate gave 3,4-pyridinedicarboxylic acid (cincho- 
meronic acid),  melting point,  260aC.  (decomposition). T h i s  
col l idine formed a methiodide, melting point, 154-5OC. T h e  
pictrate  [melting point, 147-8'C., reported melting point, 

147-9'C. (IO)] gave n o  melting point depression when 
mixed with t h e  picrate  of a known sample of ,%collidine. 

Isolat ion and Ident i f icat ion of 2-Methyl-5-butenylpyridines 
(XI, XI[) .  A mixture of two isomers  (XI ,  XII), boiling in the  
range 90'  t o  95OC. (10 mm.) w a s  ohtained by dis t i l la t ion of 
t h e  2-methyl-5-ethylpyridine ke t t l e  products. Infrared da ta  
indicated that  both compounds p o s s e s s e d  a t rans  configura- 
tion. Oxidation with aqueous potassium permanganate gave 
2,5-pyridinedicarboxylic ac id  (isocinchomeronic acid). 
Treatment  of the mixture with picric ac id  and recrystall iza- 
tion from alcohol yielded two pictrates ,  melting points,  
88-9'C. and 131-3'C. Hydrogenation of the  isomeric mix- 
ture  gave  2-methyl-5-butylpyridine, picrate  melting point, 
133-4 OC.; reported melting point, 135'C. (IO). 

Isolat ion and Ident i f icat ion of 2-Propenyl-5-ethylpyridine 
(Iv). A fraction boiling a t  104-5'C. (10 mm.), n'," 1.5380, 
w a s  isolated from t h e  2-methyl-5-ethylpyridine ket t le  prod- 
uct ,  Oxidation with potassium permanganate a t  80'C. gave 
2,5-pyridinedicarboxylic acid.  Ti t ra t ion with perchloric 
acid gave a neutralization equivalent  of 147.6; calculated 
for C,,H,,N: 147.2. T h e  picrate  of t h i s  unsaturated alkyl 
pyridine melted a t  129.5-30.5'C. T h e  reported boiling 
point i s  103-4'C. (12 mm.) ,  p icrate  melting point, 129OC. 
(10). Hydrogenation in e thyl  alcohol over 10% palladium 
on charcoal  gave 2-propyl-S-ethylpyridine, boiling point, 
104'C. (21 mm.), n'," 1.4900, picrate  melting point 101.5- 
2OC.; reported picrate  melting point 99-1OOoC. (IO).  

Isolat ion and ident i f icat ion of 2-Methyl-5-(3-amino-l- 
buty1)pyridine (VI). A fraction boiling a t  134°C.  (10 mm.) 
from t h e  ke t t l e  products w a s  purified via  t h e  oxalate,  melt- 
ing point 211-13'C. (from methanol). Regeneration with 
caus t i c ,  and dis t i l la t ion gave  a water-soluble liquid (VI), 
boil ing point, 134'C. (10 mm.), 1.5145, which readily 
abso rbs  carbon dioxide from a i r  t o  form a white  solid.  Ti t ra-  
t ion of t h i s  liquid (VI) with perchloric acid gave a neutrali- 
zation equivalent  of 83.2; calculated for C,,H,,N,: 82.1. 
Oxidation with potassium permanganate gave  2,5-pyridine- 
dicarboxylic acid;  dimethyl e s t e r  melting point 163-S'C; a 
mixed melting point with a known sample of dimethyl 2,5- 
pyridinedicarboxylate showed no depression.  T h e  compound 
(VI) gave a posi t ive t e s t  for a primary amine but negat ive 
unsaturation t e s t s .  Infrared spectra  (Figure 2) indicate  that 
t h e  compound i s  an alkyl subst i tuted pyridine posses s ing  a 
primary amino group. 
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Figure 2. Infrared spectra 

A. 2-Methyl-5-iropropenylpyridine 
6. 2-Methyl-5-(3-arnino-l-butyl)pyridine 

T h i s  compound (VI) (20 grams, 0.122 mole) w a s  st irred 
with 300 ml. of water and an  equivalent  amount of 6N hydro- 
chlor ic  acid w a s  added. A saturated solution of sodium 
nitri te (23 grams, 0.33 mole) in  water w a s  slowly added 
along with 1N hydrochloric acid,  which w a s  added to  main- 
tain acidity.  Nitrogen w a s  evolved during t h i s  nitrous ac id  
treatment and dis t i l la t ion of an  ether  extract  gave two prod- 
ucts .  T h e  lower-boiling material  (VII, 3.7 grams) boiling 
point, about 100°C. (10 mm.), p icrate  melting point, 122- 
3OC., w a s  hydrogenated over platinum oxide to  give 2- 
methyl-Sbutylpyridine,  picrate  melting point, 135-7OC.; 
reported value,  135 C. (IO). T h e  higher-boiling product 
(VIII, 6.0 grams), boil ing point, 16OoC. (10 mm.), gave a 
posi t ive ce r i c  nitrate t e s t  for an  alcohol  and a posi t ive 
iodoform test .  Elemental  a n a l y s e s  of t h e  original amine 
(VI) were erratic,  apparently because  of carbon dioxide ab- 

tained. A mixture of 2-methyl-5-butenylpyridines (177 grams, 
1.2 moles), ammonia (115 grams, 6.7 moles), and water  
(195 grams, 10.85 moles) w a s  charged t o  a bomb and hea ted  
a t  26OoC. for 30 minutes. Only unchanged methyl butenyl- 
pyridines were obtained upon dis t i l la t ion of the  organic 
effluent.  

PRODUCTS FROM 2-METHYL-5-ETHYLPYRIDINE 
DEHYDROGENATION 

T h e  low-boiling products obtained in  the  dehydrogenation 
s t e p  were identified by their  physical  properties, infrared 
ana lyses ,  and picrate derivatives.  T h e  physical  properties 
and melting points of t h e  picrates  (from ethyl  alcohol) as  
found a r e  given in T a b l e  I. 

ADDITIONAL BY-PRODUCTS 
sorption, so  ana lys i s  w a s  performed on t h e  picrate. 

42.5; hydrogen, 3.56; nitrogen, 18.0. Found: carbon, 42.3; 
hydrogen, 3.70; nitrogen, 17.7. 

An attempt w a s  made t o  syn thes i ze  t h i s  methyl aminc- 
butylpyridine (VI) by caus ing  ammonia to  react  with methyl 
butenylpyridines,  but none of t h e  desired product w a s  ob- 

Two  other pyridines were isolated and identified.  Al- 
Analysis ,  Calculated for C,,H,,N,(C,H,O,N,),: carbon, though o n e  w a s  obtained f r o m  t h e  2-methyl-5-ethylpyridine 

sect ion of t h e  p rocess  and the  other from the  2-methyl-5- 
vinylpyridine sect ion,  t h e  actual  source of each  of t h e s e  
could not be determined due  to  recycle  procedures in u s e  
when t h e  samples  were taken. 

I solation and Identif ication of 2,6-Dimethyl-3-ethylpyridine 
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Table I. MEP Dehydrogenation Products 

Compound B.P., OC. n g  

2-Picoline 129 1.5007 
3-Picoline 145 1.5060 
2,SLutidine 157 1.5002 
3- Ethylp yridine 166 1.5020 
3- Vinylp yridine 72 1.5530 

2-Methyl-S-vinylp yridine 75 1.5454 
(21 mm.) 

(15 mm.)b 
- 44 OC. (7). a Reported value, 143.5 

bFreezing point, - 12.36' f 0.03 OC. 

P icra te  
d* M.P., OC. 

0.9455 167-168 
0.9558 151-152 
0.9301 170-171 
0.9408 128-130 
0.9879 147- 148a 

0.9646 158- 159 

(IX). T h e  2-methyl-5-ethylpyridine ke t t le  products yielded 
a small f ract ion boiling a t  190°C.  T h i s  compound con- 
ta ined no unsaturated s i d e  chains .  Oxidation with potas- 
sium permanganate a t  80 OC. gave two pyridine carboxyl ic  
a c i d s  which precipi ta ted a t  pH 3 and pH 2.3. T h e  first  
ac id  decomposed a t  234'C. and appeared to  be a pyridine- 
tricarboxylic ac id  hydrate. I t  is reported tha t  2 ,3 ,6pyridine-  
t r icarboxyl ic  ac id  l o s e s  carbon dioxide on heat ing to  give 
2,5-pyridinedicarboxylic ac id  which then decomposes a t  
236-7OC. (12). 

Analysis .  Calcu la ted  for C,H,O,N. H,O: carbon, 42.0; 
hydrogen, 3.05; nitrogen, 6.12. Found: carbon, 42.5; hydro- 
gen, 2.76; nitrogen, 6.2. 

Ti t ra t ion with b a s e  indicated tha t  the  second acid,  melt- 
ing  point, 260-1 OC. (decomposition), w a s  a methylpyridine- 
dicarboxyl ic  ac id  hydrate. Calculated neutral izat ion equiva- 
lent,  99.6; found, 99.0. 

Analysis .  Calcu la ted  for C,H,O,N.H,O: carbon, 48.0; 
hydrogen, 4.5; nitrogen, 7.0. Found; carbon, 48.24; hydro- 
gen, 4.6; nitrogen, 7.1. 

T h i s a c i d  formedamethyles te r ,  mel t ingpoint ,  98.5°-990C.  
T h e  pyridine (IX, 50 grams, 0.37 mole) w a s  condensed 

with an equimolar amount of benzaldehyde (39.3 grams, 0.37 
mole) by refluxing in  the presence of a c e t i c  anhydride (113.3 
grams, 1.11 moles) for 12 hours  according to the procedure 
of Pros ten ik  and Fi l ipovic  (15). T h e  resul t ing styryl de- 
r ivat ive (XIII, 30 grams) boiled a t  219-21OC. (20 mm.), n: 
1.6408. Calcu la ted  neutral izat ion equivalent ,  223.3; found, 
221. 

Analysis .  Calcu la ted  for C,,H,,N: carbon, 86.05; hydro- 
gen, 7.67; nitrogen, 6.27. Found: carbon, 86.25; hydrogen, 
7.78; nitrogen, 6.28. 

Oxidation of t h i s  s tyryl  der ivat ive (10 grams, 0.049 
mole) with potassium permanganate (18.8 grams, 0.119 
mole) in ace tone  (150 ml.) a t  0'  to  5OC. produced benzoic  
ac id  and a pyridine carboxyl ic  ac id  which w a s  i so la ted  as 
t h e  mercuric sa l t .  T h e  free ac id  w a s  regenerated by treat- 
ment with hydrogen sulfide. Decarboxylation of t h i s  ac id  
w a s  accomplished by heat ing with calcium oxide and t h e  
product w a s  2-methyl-S-ethylpyridine, picrate  melting point, 
162°-1630C.  A mixed melting point with known 2-methyl: 
5-ethylpyridine picrate  showed no depression.  It w a s  thus  
es tab l i shed  tha t  t h e  original pyridine (IX) contained a 
methyl group in  the  2-position and an ethyl  group in t h e  5- 
position. T h e s e  resu l t s  a l s o  ind ica te  tha t  the benzaldehyde 
condensat ion product (XIII) is 2-styryl-3-ethyl-6methyl-  
pyridine. 

T h e  original pyridine (IX) formed a picrate, melting 
point, 122-3OC.; melting point reported by Dornow and 
Machens, 122OC. (3),  and a chloroplat inate ,  melting point, 
204-4.5°C. T h e  melting points  for the picrate  (162OC.) 
and chloroplat inate  (178OC.) reported by Koenigs  and Hoff- 
man (11) for 2,6-dimethyl-3-ethylpyridine are c l o s e  to those  
wel l  es tab l i shed  for 2-methyl-5-ethylpyridine, the s tar t ing 
material for their  s y n t h e s i s  of t h i s  compound. It  thus  a p  

pears  tha t  they obtained der ivat ives  of 2-methyl-5-ethyl- 
pyridine, espec ia l ly  s i n c e  2-methyl-5-ethylpyridine forms 
t h e s e  der iva t ives  more readily than d o e s  2,6dimethyl-3- 
ethylpyridine (IX). 

A sample of 2,6dimethyl-3-ethylpyridine w a s  prepared by 
hea t ing  2-methyl-5-ethylpyridine (552 grams, 4.56 moles) 
with methyi iodide (119 grams, 0.835 mole) in the  presence  
of  copper powder (1.0 gram) a t  3OO0C. for 4 hours. Steam 
dis t i l l a t ion  and fractionation gave, after removal of the  un- 
reacted 2-methyl-5-ethylpyridine (404 grams, 3.34 moles), 
a higher-boiling res idue  from which was  obtained a small  
fraction (8.0 grams), boi l ing point 190-OOC., n'," 1.5010. 

Analysis .  Calculated for C,H,,N: carbon, 79.99; hydro- 
gen, 9.69. Found:  carbon, 80.1; hydrogen, 9.9. 

T h i s  prepared sample  of 2 ,6dimethyl-?-ethylpyridine 
formed a picrate ,  melting point, 122-3OC., which gave  no 
depression on mixed melting point with the picrate  of the 
original pyridine (IX) and a chloroplat inate ,  melting point, 
204-4.5"C., which gave  no depression on mixed melting 
point with the  chloroplat inate  of the original pyridine. 

Isolation and Identification of 2-Methyl-5-isopropenyl- 
pyridine (X). A small  amount of material, boiling point, 
116-17OC. (50 mm.), n'," 1.5360, methiodide melting point 
152-3 OC., w a s  obtained by fractionation of 2-methyl-5- 
vinylpyridine ke t t le  products from init ial  plant operation. 
Mass a n a l y s i s  indicated that the m a s s  of th i s  material was  
133: ca lcu la ted  molecular weight for C,H,,N, 133.2. Hy- 
drogenation over platinum oxide gave 2-methyl-5-isopropyl- 
pyridine, boiling point, 191  OC., picrate  melting point, 169- 
7OoC.; reported boiling point, 190- loC. ,  picrate  melting 
point, 167-8 OC. (14). A sample of 2-methyl-5-isopropenyl- 
pyridine w a s  synthes ized  from ethyl  &methyhicot ina te  
using t h e  procedure of Brown and Murphey (1). T h e  picrate, 
melting point, 191-2OC., showed no depression when mixed 
with tha t  of the  material (X) i so la ted  from the  ke t t le  products. 
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