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ABSTRACT 

A synthetic sequence leading to  new and inaccessible 3,4,5-trialliylated pyridines has been 
developed. The nature of the synthesis allows the preparation of v i r t~~a l ly  any t ~ ~ p e  of 
3,4,5-trialliylated pyridiile by simple, straightforward variations a t  the appropriate stage. 

Recently, in connection with the structural elucidation of a new alkaloid, we became 
involved in the developing of a synthetic sequence to new 3,4,5-trialkylated pyridines. 
In Part I of this series (1) we described a general approach to  this goal and, in particular, 
indicated that  the substance 3,4-dimet11yl-5-c~~i~~10pyridine (I)  \vas a valuable inter- 
mediate for the synthesis of various new trialliylated pj-ridines of this type. \Ire now wish 
to describe some of our results which support this view. 

There are nuinerous possible inodifications of the cj,ano group and we have already 
indicated (I)  the conversion of this group to an ester function to provide an internlediate 
for the preparatioil of pyridines of the type A. In order to provide entry into ailother 
series of branched-chain pyridines (type B) we reacted 3,4-dimethyl-5-cyanopyridine 
with methylmagnesiun~ iodide to obtain 3,4-dii~~ethyl-5-acetylpyridine (11). The success 
of this reaction was readily evident froin the infrared spectruin of the product, which 
indicated a virtual disappearance of the absorption due to the cyano functioil (4.48 EL) 
aild the appearance of the characteristic carboilyl band (5.94 EL). This ketonic substance 
was subsequently treated with ethylmagnesium iodide, and the expected alcohol, 111, was 
obtained as a light yellow viscous liquid. This substance resisted all attempts to crystallize 
-a rather surprising behavior since the analogous substance, 3,4-dimethyl-5-(2-hydroxy- 
2-propyl)-pyridine, reported previously (I) ,  was a crystalliile material. Nevertheless, 
characterization of the substance established, beyond doubt, that it possessed the expected 
structure. The infrared spectrum possessed a typical hydroxyl absorption and the nuclear 
magnetic resonance (11.m.r.) spectrum was particularly instructive. The presence of a 
triplet a t  high magnetic field (9.22 T) indicated a meth).l group flanked by a methylene 
carbon which in turn was indicated by a quartet centered a t  8.16 T. Another signal a t  
8.5 7 was assigned to a methyl group attached to an oxygen-bearing carbon and a weal< 
signal a t  4.6 T was attributed to a proton on oxygen. This evidence established the presence 
of the 2-hydroxy-2-butyl group attached to the pyridine nucleus. The remaining signals- 
two sharp spikes a t  7.85 and 7.58 T characteristic of methyl protons attached to the 
pyridine ring (I),  and a doublet a t  low field (2.08 T) attributable to a protons on the 
pyridine ring (1, 2)-served to establish, beyond doubt, the structure 111. 

The removal of the 11)-droxyl function had been successfully accomplished in our 
previous work by ineans of red pl~osphorus and hl.driodic acid and we atteinpted to 
utilize this reaction in this series. In contrast to the successful conversion of 3,4-dimethyl- 
5-(2-hYdroxy-2-propj-1)-pyridine to 3,4-dimethyl-5-isopropylpyridine by conductiilg the 
reaction a t  the reflux temperature for 24 hours, the corresponcling conversion of I11 to 
the desired 3,4-dimethyl-5-s-butylpyridine (V) did not proceed to completion. Even 
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KUTNEY AND TABATA: TRIALKYLATED PYRIDINES 1141 

under more drastic conditions (48 hours' reflux), the reaction product always consisted 
of a mixture, the olefinic substance IV and the desired V. The greater resistance of the 
olefinic bond to reduction was further indicated by catalytic hydrogenation studies. 
When the hydrogenation of IV was performed under conditions previously used for 3,4- 
dimethyl-5-isopropenylpyridine (Adams catalyst, atmospheric pressure, and room 
temperature), inconlplete reduction was observed, as  evidenced by an olefinic signal in 
the n.m.r. spectrum. However, the desired pyridine, V, was obtained when the reduction 
was allowed to proceed a t  more stringent conditions (Adams catalyst, 32 p.s.i.). The 
ultraviolet spectrum of this product was characteristic of an alkylated pyridine and the 
n.m.r. spectrum provided strong support for this structure. 

For the preparation of 3,4-dimethyl-5-ethylpyridine, which was necessary for further 
studies in this area, we considered the direct reduction of the acetyl function in I1 to an 
ethyl group. The most convenient nlethod appeared to be the Wolff-I<ishner reduction, 
a reaction frequently enlployed in the pyridine series (3). Indeed, reaction of 3,4-dimethyl- 
5-acetylpyridine under the Huang-NIinlon nlodification of the Wolff-Kishner reduction 
(4) provided the expected 3,4-dimethyl-5-ethylpyridine. The n.nl.r. spectrum was in 
complete agreement with the assigned structure. I t  indicated a triplet a t  high field 
(8.84 T) and a quartet a t  lower field (7.42 T), to provide strong evidence for the ethyl 
group. The intense signal a t  7.86 T, characteristic of methyl protons attached to the 
pyridine ring, and a weak signal a t  low field, typical of ol protons, accounted for the 
remaining hydrogen atoms. 
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The successful synthesis of 3,4-dimethyl-5-ethylpyridine allowed us to consider the 
steric effects of the substituents attached to carbon atonzs 3 and 5 on the reactivity of 
the methyl group a t  the 4 position. We became interested in this aspect of the problem, 
since some of our previous worlt has already indicated that this steric effect could be 
substailtially important in certain reactions. For example, we had indicated previously 
(1) that 3,5-dirnethyl-4-acetylpyridi11e possesses a very unreactive carbony1 group to 
organometallic reagents, a factor which must be attributed, a t  least in part, to the steric 
iilfluence of the neighboring methyl groups. I t  appeared to us that solne rnore inforrnatioil 
regarding this point could be deduced fro:n the aldol-type corlde~lsation reactions of 
3,4-dimethyl-5-etl1ylpyridine ivith such aldehydes as benzaldeyde. This reaction has been 
utilized in pyridine cheinistry on numerous occasioils and has proved to be of considerable 
synthetic value (5, p. 200). When 3,4-dimetl1yI-5-ethgilpyridine was reacted with benzal- 
dehyde under rather drastic conditions, the corresponding 3-methyl-5-ethyl-4-styryl- 
pyridine, VI, was formed in inoderate yield. The success of the reaction was easily 
recognized from consideration of the spectral data. The infrared spectrum, with a weak 
band at  6.12 p, was consisteilt with the presence of a new olefinic bond and the i1.m.r. 
spectrum was particularly informative. The characteristic signals for the ethyl group 
were still present and, in particular, the intense signal due to the Ca- and C4-methyl 
groups in the starting material was considerably reduced and consistent with the presence 
of only one inethyl group. The olefinic proton region exhibited a characteristic A B  
splittiilg pattern with a separation of 17 c.p.s., suggesting a trans orientation of the olefiilic 
bond, and the appearance of the usual aromatic signals served to further confirin the 
4-~t~rylpyridine structure. The ultraviolet spectruin was very interesting in that it was 
considerably different froin the spectra reported previously for compounds of this type 
(6, '7). The main absorption band a t  278 mp represented a small bathochromic shift 
from the usual alltyl pyridi~le absorption (263-268 mp) but this absorptioil is nevertheless 
sigllificalltly lower than that of such c o i ~ ~ p ~ u n d s  as 4-styrylp>~ridine (307 mP), and the 
intensity of the absorption of VI is lower. We believe that this rather anomalous spectru~n 
is due to the fact that the neighboring alltyl substituents a t  the 3- and 5-positions cause 
the styryl moiety to lie out of the plane of the pyridine ring, thereby reducing the effect 
of the additional conjugation. Froill the above results it call be coilcluded that although 
the 4-methyl function is soinewl~at hindered it is still capable of entering into condensation 
reactions with carbonyl co i~ip~unds .  The yield in this reaction is, however, somewhat 
lower than reported in other series (8). 

The isolation of 3-methyl-5-ethyl-4-styrylpyridine from the condei~sation reaction was 
useful in providing a syntl~etic intermediate for the synthesis of pyridine derivatives 
possessiilg different functions a t  the 4-position. We therefore considered several methods 
to convert the olefinic linltage to a carboxyl function. This type of reaction has been used 
in pyridine chemistry for the synthesis of pyridine carboxylic acids or aldehydes (5, p. 207). 
The reaction of choice involved ozonolysis, and we subjected 3-methyl-5-etI1yl-4-styryl- 
pyi-idine to this reaction. The product of this reaction was the expected carboxylic acid, 
VI I ,  obtained as a high-melting, crystalline substance. Recently the ozoilolysis of vinyl- 
pyridiiles has been shown to yield, under similar conditions, the corresponding pyridine- 
carboxyli~ acids (9). This material was readily converted to the methyl ester VIII by 
treatment with an ethereal solution of diazomethane. The structure of the ester was 
established, beyond doubt, by the n.1n.r. spectrum of this substance. Apart from the 

signals for the presence of the ethyl and methyl groups attached directly 
to the pyridiile nucleus, a sharp signal a t  6.21 T confirnied the presence of the ester 
methyl. 
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In conclusion, we would like to  point out tha t  these studies have provided intermediates 
which can be used to  prepare virtually any  type of 3,4,5-triall~ylated pyridine. Firstly, 
i t  is obvious that  any  Grignard reaction on 3,4-dimethyl-5-cyanopyridine, followed by  
the appropriate steps, provides numerous variations to  the type of group attached a t  C5. 
Secondly, the appropriate ester analogous to  VIII  provides entry  into various possibilities 
a t  C4 and finally the nature of the alkyl group a t  C3 can be lilcewise varied. I t  is pertinent 
to note that  in the original Guareschi cyclization, which provides the starting material 
for the above work, the nature of the alkj7l group a t  C3 is deterlllilled by the nature of the 
acetoacetic ester molecule used in the cyclization. Consequently appropriate variations 
in the synthetic sequence will yield numerous new and otherwise difficultly accessible 
3,4,5-triallcyl pyridines. 

EXPERIi\lIENrrAL 
All melting points mere deterlnined 011 a Fischer-Johns apparatus and are uncorrected. The ~~l t raviole t  

spectra were recorded in ethanol on a Cary 14 recording spectrophotometer. Infrared spectra were 
recorded on a Perkin-Elmer nlodel 21 spectrophotorneter. The n.m.r. spectra were taken a t  60 Mc 011 a 
Varian AGO instrument. In all cases integration of areas under the signals was carried out and the n ~ ~ m b e r  of 
protons corresponding to each signal is indicated in parentheses. Values are given in the Tiers T scale with 
tetramethylsilar~e used as the external standard, set a t  10.0 T units. The solvent used was carbon tetra- 
chloride. The analyses were performed by Dr. A. Bernhardt and his associates, Mulheirn (Ruhr), Gerniany, 
and by Mrs. 1%. Aldridge, University of British Colunlbia. 

3,4-Dinzetky1-5-ncetylpyridine (11) 
-4 solution of 3,4-dimethyl-5-cyanopyridine (I, 22.2 g) in anhydrous ether (350 ml) was added slowly to a 

stirred solution of ~nethylmagnesi~lnl iodide, prepared in the usual manner (48.5 g Mg, 385 g nlcthyl iodide) 
in dry ether (630 1111). After the addition was conlplete, the reaction mixture was refluxed for 4 hours and then 
allowed to stand overnight a t  room temperature. The excess Grignard and the complex were destroyed by 
the addition of dilute ammonia until there was no further reaction. The resulting mixture was saturated 
with sodium chloride and extracted exhaustively with ether. The ether extract was dried over anhydrous 
magnesium sulphate and the solvent evaporated to yield a liquid prod~rct. Distillation of this material a t  a 
bath temperature of 120-130" a t  2.5 nlnl provided a clear liquid product (10.9 g). This material was suitable 
for subseql~ent reactions although it contained traces of the starting cyano compound, which was very 
difficult to remove by distillatio~l. 

Chromatography of a small portion (3.8 g) of this liquid on alumina (250 g) provided a good separation. 
Elution with petroleun~ cther -ethyl ether (4:l) yielded a mixture of the acetylpyridine and the cyano- 
pyridine in the initial fractions, and then the pure 3,4-dimethyl-5-acetylpyridine (1.2 g) mas obtained in 
the later fractions. Elution with pure ether rcmoved the remaining material. 

An analytical sample of thc acetylpyridine distilled a t  144' a t  '72 111111; 1z020 1.4166; infrared: 5.94 p; ultra- 
violet: A,:,, 231 mp (log E 3.73), A,,, 271 nlp (log e 3.40), Amin 254 mp (log e 3.24). Foulld: C, 72.43; I-I, 7.38; 
0 ,  10.74; N, 9.39. Calc. for C9MIION: C, 72.45; H ,  7.43; 0, 10.72; N, 9.39. 

A picrate, m.p. 162-163", was prepared in ethanol and recrystallized several times from ethanol. Found: 
C, 47.82; I-I, 3.81; 0 ,  33.52; S,  14.90. Calc. for CljHM08N4: C, 47.62; H ,  3.73; 0 ,  33.84; N, 14.81. 

S,4-Din7ethyl-5-(2-hydro.~~~-2-b~~1yI)-yridie (111) 
i\ solution of 3,4-cli11iethyl-5-acetyIpyridil1e (0.81 g) in anhydrous ether (14 ml) mas added slowly to  a 

stirred solution of ethyl~nagtiesium iodide (1.8 nil ethyl iodide, 0.52 g big turnings) ill ether (20 ml). After 
the addition was complete, the reaction tllixture was refluxed for 12 hours and then allowed to stand over- 
night a t  room temperature. The mixture was cautiously treated with dilute ammonia and the resulting 
basic mixture \\.as saturated with sodium chloritle. T h e  reaction mixture was then extracted several times 
with ether and the ethereal layer dried over anhydrous magnesium sulphate. Removal of the solvent yiclded 
a viscous liquicl (1.07 g). This material was taken up in a small amount of chloroforn~ and placed on a column 
of alumina (100 g). Elution with pet role~~m ether - ethyl ether (9:l) yielded traces of the starting material. 
Further elution with ethyl ether and chloroform provided the desired alcohol (111, 0.54 g). A small portion 
of this material \vas distilled to yield thc analytical sample of the alcohol, as a light yellow viscous liquid 
(b.p. 144" a t  .O1 mtn); infrared: 2.95-3.2 p, very broad; ultraviolet: A,,, 263 mp (log E 3.36), A,:,, 271 nip 
(log E 3.30), A,i, 236 nip (log E 2.83); n.ni.r. signals: triplet centered a t  9.22 T (methyl of ethyl group, area 
= 3H), 8.5 T (CI-11-C--OH, area = 3H), quartet centered a t  8.16 T (methylene of CHICI-12-C-OH), 
7.85, 7.58 T (methyls attached to ring, area = 61-I), 4.6 T (OH, area = l H ) ,  doublet centered a t  2.08 T 
(-cuH, area = 2H). Found: C,  73.37; H ,  0.40; 0 ,  9.11; N, 8.27. Calc. for CIIHliON: C, 73.70; H,  9.56; 
0, 8.93; N ,  7.81. 

The picrate, prepared in the usual manner, was recrystallized several times from ethanol to yield an analy- 
tical sample which melted a t  13G-137.5'. Found: C, 50.32; H ,  4.40; 0, 31.22; N, 13.73. Calc. for Cl,I-I?oOsN4: 
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Subsequent preparations of this alcohol were carried out very conveniently from the acetylpyridine without 
careful purification of the intermediates. That  is, the crude product from the reaction of 3,4-dimethyl-5- 
acetylpyridine and methylmagnesium iodide was treated directly with ethylmagnesium iodide and this 
product chromatographed as above. An overall yield of 27% of the pure alcohol was obtained. 

S,4-Dinzetlzyl-5-s-butylpyridine ( V )  
A mixture of 5-(2-hydroxy-2-butyI)-3,4-dimethylpyridie (0.85 g),  concentrated hydriodic acid (9.3 ml, 

47%), and red phosphorus (1.1 g) was refluxed for 24 hours. After the mixture had been cooled, the phos- 
phorus was removed by filtration and the filtrate concentrated by distillatioll i n  vacuo. The dark residual 
oil was taken up in water (6 ml) and decolorized by the addition of sodium bisulphite. The mixture was 
made alkaline by the addition of potassium hydroxide pellets and the alBaline lnixture was then extracted 
thoroughly with ether. After the ethereal extract had been dried over anhydrous sodium sulphate, the 
solvent was relnoved and the residual liquid was distilled using a bath teinperature of 60-100" a t  0.07 mill. 
The yield of the colorless liql~id product was 478 mg. This product was a mixture of the desired material and 
solne olefin resulting from incomplete reduction (n.nl.r. signal a t  4.5 7). This olefinic material was present 
in small quantities even if the reflus period was increased to 48 hours. Consequently, it was found most 
collvenient to carry out the reduction under catalytic hydrogenation conditions. A portion of the distilled 
liquid product (102 mg) was dissolved in glacial acetic acid (14 1n1) and catalytically hydrogenated over 
Adam's catalyst (100 mg) a t  room temperature with a hydrogen pressure of 32 p.s.i. After 5 hours, the 
catalyst was filtered and the solvent removed on a steam bath i n  vacuo. The residue was treated with water 
(3 ml), and made alkaline by the addition of sodium bicarbonate and the resulting mixture was extracted 
exhaustively with ether. After the ethereal extract had been dried over anhydrous magnesium sulphate, 
the solvent was removed and the residual liquid distilled a t  60-70' (bath temp.) a t  0.05 Inm to provide 
73 lng of a pure liquid. A sinall portion was redistilled for an  analytical sample (b.p. 135" a t  22 mm);  
nD" 1.5078; ultraviolet: A,,,, 264 mp (log e 3.41), A,,, 272 mp (log E 3.33), X,,i, 231 1np (log 2.39); n.m.r. 
signals: triplet centered a t  9.18 T (methyl of ethyl group, area = 3H), doublet centered a t  8.80 T (CHI7 
C-H, area = 3H), multiplet centered a t  8.38 T (methylene of ethyl group, area = 2H), 7.83 T (intense, 
methyls attached to ring, area = GH), nlultiplet centered a t  7.2 T (H-C-CHI, area = l H ) ,  doublet 
centered a t  1.98 T (aH, area = 2H). Found: C, 80.95; 11, 10.52; N, 8.40. Calc. for C11H17N: C, 80.92; H,  
10.50; N, 8.58. 

A picrate was readily prepared in the usual manner, and this upon several recrystallizations from alcohol 
provided a pure sample, m.p. 131-132'. Found: C, 52.07; H ,  5.03; N, 14.43; Calc. for C17H?oNa07: C, 
52.04; 11, 5.14; N, 14.28. 

S,&Dimethyl-5-etlzylpyridine 
The reaction product (11.1 g) resulting from the reaction of 3,4-dimethyl-5-cya1lopyridi11e (20 g) with a 

follrfold excess of methylmagnesium iodide was treated with hydrazine (6.5 ml), potassiun~ hydroxide 
pellets (00 g), and diethylene glycol (13 ml) and heated ill an  oil bath a t  150-170' for 2 hours. The bath 
tenlperature was then raised to  200' and the reaction mixture was kept a t  this temperature for a further 
2 hours. The cooled reaction mixture was treated cautiously with a small portion of water and the resulting 
mixture was distilled. The fraction which came over a t  109-116' was treated with more water (250 ml) 
and this aqueous mixture was thoroughly extracted with ether. After the ether extract had been dried over 
a~lhydrous magnesiun~ sulphate, the solvent was removed and the residual liquid was distilled from potas- 
sium hydroxide pellets. A fraction (7.6 g) distilling over a t  50-70' (bath temp.) a t  0.14 111111 was completely 
free fro111 any carbonyl or cyanide impurities and proved to be the desired material. A small portion of this 
liquid \\'as redistilled (b.p. 115-116" a t  22 mm) and provided a n  analytical sample. 1.5151; ultraviolet: 
x ,,,, 263 n ~ p  (log E 3.39), h ,,,, 266 nlp (log e 3.38), A,, 271 mp (log e 3.31), X,i, 238 mp (log E 2.91) ; n.1n.r. 
signals: triplet centered a t  8.84 T (methyl of ethyl group, area = 3H), 7.86 T (intense, area = GH, methyls 
attached to ring), quartet centered a t  7.42 T (methylene of ethyl group, area = 2H), 1.98 T (aH, area = 2H). 
Literature values (10): nD?O 1.5136; b.p. 217" a t  744 mln. Found: C, 79.82; H ,  9.69; N, 10.25. Calc. for 
CgHlaN: C, 79.95; H, 9.69; N, 10.36. 

A picrate of the substance was prepared in ethyl alcohol and after several recrystallizations fro111 this 
solvent an  analytical sample, n1.p 130-13l0, was obtained. Literature (10): 111.p. 133". Found: C, 49.54; 
H, 4.34; 0, 30.88; N, 15.23. Calc. for C L S H ~ ~ N ~ ~ T :  C, 49.45; H, 4.43; 0 ,  30.74; N, 15.38. 

3-A/letlzyl-4-stytyl-6-eth~lpyridine ( V I )  
A ~nixture of 3,4-dimethyl-5-ethylpyridine (2.82 g), benzaldehyde (6.3 ml), potassium acetate (1.95 g), 

acetic anhydride (5.9 ml), and a snlall crystal of iodine was refluxed for 40 hours. The resultant dark brown 
reaction mixture was cooled and treated with aqueous hydrochloric acid until acidic, and the excess be~lz- 
aldehyde was removed by steam distillation. The residue from the steam distillation was extracted with 
ether to remove acidic or neutral materials and the resulting aqueous layer was then made basic by the 
addition of sodium hydroxide pellets. This basic layer was extracted several times with ether, the ether 
extract dried over anhydrous magnesium sulphate, and the solvent removed. The  residual liquid product 
was fractionally distilled and a fraction distilling up to 140" (bath temp.) a t  0.4 mm, which contained a 
considerable amount of starting material, was separated. The subsequent fraction (2.59 g) came over a s  a 
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yellow slightly viscous liquid a t  a bath temperature up to 240' a t  0.45 mm. A small portion was distilled 
again to provide a n  analytical sample (b.p. 153' a t  0.02 mm). Infrared: 6.12 p; nD" 1.6144; ultraviolet: 
A,, 276 mp (broad, log 6 4.20), Xmi, 239 ~nw (log 6 3.73); n.m.r. signals: triplet centered a t  8.84 7 (methyl of 
ethyl group, area = 3H),  7.78 7 (methyl attached to  ring a t  Cs, area = 3H), quartet centered a t  7.37 7 
(methylene of ethyl group, area = 2H), four signals centered a t  3.2 7 (olefinic H ,  area = 2H), multiplet 
centered a t  2.72 7 (aromatic H,  area = 5H),  1.82 7 (aH, area = 2H). Found: C, 85.4'2; 11, 7.52; N, 6.44. 
Calc. for ClGH17N: C, 86.05; H, 7.67; N, 6.27. 

A picrate of this substance was prepared in ethyl alcohol and after several recrystallizations from this 
solvent, an  analytical sample, m.p. 182-183", was obtained. Found: C, 58.23; H ,  4.50; 0 ,  24.50; N, 12.52. 
Calc. for C??H20N407: C, 58.40; H ,  4.46; 0 ,  24.76; N, 12.39. 

3-ilCet/~yl-5-ethyl isonicotinic Acid ( V I I )  
A solution of 3-methyl-4-styryl-5-ethylpyridine (2.32 g, 0.01 mole) ill glacial acetic acid (70 1111) was 

treated with ozone (0.015 mole) a t  room temperature. The  reaction mixture was treated with 3y0 aqueous 
hydrogen peroxide (10 ml) and the ~ilixture was refluxed for 10 minutes. The solvent mas removed in  sacuo 
and the residue washed with ether to  remove the benzoic acid. T o  the ether-insoluble residue water (4 ml) 
was added, and the mixture was warnled in a steam bath until all the material had dissolved. As the solution 
gradually cooled, small, needle-like crystals separated (304 mg). Recrystallization of this s~tbs ta~ice  from 
absolute ethanol provided the pure acid, m.p. 268-369", infrared: 5.88 p. 

An additional 1.51 g of material was recovered from the mother liquors. Although this latter crop was not 
as crystalline as the initial crop, it was shown to be the desired acid since on esterification with diazo- 
methane, in a subsequent experiment, it provided the identical methyl ester. Found: C, 05.29; H, 7.00; 
0 ,  19.09. Calc. for COHl1O2N: C, 65.44; H, 6.71; 0 ,  19.37. 

iVIctkyl S-fiIethyl-5-ethyl-4-p~~ridi~tecarbox.ylate ( V I I I )  
T o  a stirred solution of 3-methyl-5-ethyl isonicotinic acid (1.5 g) in absolute ethyl alcohol (300 n11) a n  

ethereal solution of diazomethane (containing 2 g CII?N?) was added. The reaction mixture was cooled in 
ice and stirred a t  ice-bath temperature for 3 hours. The  reaction mixture was then treated with 2 IV hydro- 
chloric acid (35 ml) and extracted with ether to remove any neutral contaminants. The aqueous layer was 
made basic by the addition of sodiuin bicarbonate and then extracted continuously with ether for 20 hours. 
The ether extract was dried over anhydrous magnesium sulphate and the solvent removed to  yield a liquid 
product. Distillation of this material a t  70-100' (bath temp.) a t  0.2 mln yielded 0.50 g of a clear Iiquid. A 
small portion of this substance was distilled again to  provide an analytical sample (b.p. 135" a t  22 mm); 
taD20 1.5025; infrared: 5.78 p;  ultraviolet: Xmax 274 mp (log 6 3.48), Xmi, 238 mp (log 6 2.85); n.m.r. signals: 
triplet centered a t  8.9 7 (methyl of ethyl group, area = 31-I), 7.85 7 (methyl attached to ring, area = 3H), 
quartet centered a t  7.5 7 (methylene of ethyl group, area = 219, 6.21 7 (-COOCHj, area = 31-I), 1.83 7 
(OH, area = 2H). Found: C, 67.16; H,  7.26; N, 7.90. Calc. for CIoH130?N: C, 67.02; 11, 7.31; N, 7.82. 

'The ester formed a picrate readily and this derivative, after recrystallizing from alcohol, melted a t  151- 
153". Found: C, 47.21; H ,  4.09; 0 ,  35.15; K, 13.43. Calc. for CltHl~OgX(: C, 47.06; H,  3.95; 0 ,  35.27; N, 
13.72. 

I t  should be pointed out that  we foulld it very convenient to convert the entire reaction product into the 
picrate, purify the picrate by several crystallizations from alcohol, and finally regenerate the ester by decom- 
position of the picrate with lithium hydroxide (11). The recovery in this reaction is good and this provided 
an excellellt method for purifying small quaritities. 
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