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1 -(2-pyridyl)-3-me thyl-3-butene -2 -ol was prepared by allow

ing 2-picolyllithium to react with methacrolein.

In the reaction of picolyllithium with crotonaldehyde, two pro

ducts 1-(2-pyridyl)-4-me thyl-3-butene-2-ol and 1-(2-pyridyl)-4-

me thyl-2-butene -4-ol were formed.

1 -(2-pyridyl)- 3 -me thyl-3-butene -2-ol was subjected to the low

pressure hydrogenation, using methanol as solvent and PtO as cat

alyst. A red yellow liquid 1-(2-pyridyl)-3-me thyl-2-butanol was

obtained. Derivatives of the alcohol were prepared and a structure

assigned.

2-hydroxy-3-methyl-3-bromo-l, 2, 3, 4-tetrahydroquinolizinium

bromide was formed when bromine was added, in carbon tetrachloride,
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to 1-(2-pyridyl)- 3-methyl-3-butene -2 -ol.

2-hydroxy-3-bromo-3-me thyl quinolizidine hydrogen bromide

was obtained when 2-hydroxy-3-methyl-3-bromo-1, 2, 3, 4-tetra-

hydroquinolizinium bromide was subjected to low pressure hydro

genation.

2-hydroxy-3-bromo-4-me thyl-1, 2, 3, 4-te trahydroquinolizinium

bromide and 2-hydroxy-3-iodo-4-me thyl-1, 2, 3, 4-te trahydroquinoli

zinium iodide were also obtained when treated 1-(2-pyridyl)-4-methyl

-3-butene-2-ol with bromine and iodine in carbon tetrachloride.

The benzoate and the acetate of 1 -(2-pyr idyl)-4-me thyl- 3-

butene-2-ol were formed when treated with benzoyl chloride and

acetyl chloride.

The refactive index of each liquid was measured. The I. R.

and U. V. spectra of the compounds was determined.
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THE PREPARATION AND REACTIONS OF 1-(2-PYRIDYL)

-3-METHYL-3-BUTENE-2-OL AND 1-(2-PYRIDYL)

-4-METHYL-3-BUTENE-2-OL

INTRODUCTION

The purpose of this investigation was to prepare some 2-

pyridyl unsaturated alcohols and attempt to cyclize them to form

substituted quinolizinium salts.

Wischmann (14, 15) prepared 1-(2-pyridyl)-3-butene-2-ol (A)

by condensing 2-picolyllithium with acrolein. He found no oxotropic

rearrangement to occur with this allylic alcohol on acid hydrolysis.

Upon bromination in carbon tetrachloride 2-hydroxy-3-bromo-l, 2, 3,

4-te trahydroquinolizinium bromide (B) was isolated. Proof for the

assigned structure of compound B was offered on the basis of: (1)

ultraviolet peak at 266 m//attributed as being characteristic of the

te trahydroquinolizinium cation by Boekelheide (1), (2) quantitative

hydrogenation of compound B showed 3 l/2 moles of hydrogen were

absorbed to give compound D, and (3) compound B could be dehydra

ted to 3-bromo-3H-4H-quinolizinium bromide (C) which was reported

as being a purple crystalline compound.
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iH Li + CH =CH-C-H —> Vj^ H,-CH-CH=CH

2 | 2
OH

AC2°./H?S04
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Br /CC1 (A)

OH

OH

(C) (D)

Nash (9) similarily condensed 2-picolyllithium with meth-

acrolein and cyclized with bromine to give 2-hydroxy-3-methyl-3-

bromo-1, 2, 3, 4- te trahydroquinolizinium bromide. This cyclic

alcohol was dehydrated giving 3-methyl-3-bromo-3, 4-dihydroquin-

olizinium bromide. Nash also reported that he was able to add

hydrogen bromide across the double bond of 1-(2-pyridyl)-3-me thyl

-3-butene-2-ol hydrogen bromide.

Boekelheide (1) condensed ,/j-ethoxy propionaldehyde with

picolyllithium. The condensate was cyclized to 2-hydroxy-l, 2, 3, 4-

te trahydroquinolizinium iodide by HI.
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_CH -Li+EtO-CH -CH -C-HI,
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HI
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Boekelheide also hoped that when he distilled 2-hydroxy- tetra-

hydroquinolizinium iodide from a mild base, dehydration and removal

of hydrogen iodide would occur to give quinolizine. The reaction

failed to produce quinolizine. The product was the isomeric l-(0("

pyridyl)-!, 3-butadiene

.OH ,CH=CH-CH=CH.



Glover and Jones (6) obtained the compound

by the reaction

^/N

O

c'
'CH

f 2
CH

I 2
CH2

HBr acid

o
II

c

?

boiling

- OEt

The 2-pyridyl ketone had been synthesized by Craig's method

(3) from 2-cyanopyridine and 3-e thoxypropyl magnesium bromide.

Glover and Jones (7) reported specific methods for the synthe

ses of 2-subs tituted quinolizinium salts.

For the preparation of 2-substituted quinolizinium salts the

following series of reactions was used.

3-ethoxypropionaldehyde + Grignard reagents

K
HO - CH - CH - CH - OEt

i 2 2

R IPBr

Br - CH - CH - CH - OEt

R 2 2
Mg

Br - Mg -CH - CH - CH - OEt
A 2 2



+ 2-cyanopyridine

•CH -
1

R

CH
1 2
1

CH2 - OEt

Boiling the pyridyl ketone with hydrobromic acid converted

the pyridyl ketone into the bromo ketone hydrobromide. The salt

was not isolated in a pure form but was converted into the free base

by aqeous sodium carbonate. This intermediate bromo ketone

cyclized rapidly in boing chloroform to give the oxoquinolizinium

bromide.

For the preparation of 3 - substituted quinolizinium salts the

alcohol HO-CH -CHR-CH OMe was required. The alcohol was pre

pared in high yield by reduction of the ester MeO -C- C HR -CH -OMe

which was formed by the addition of methanol to methyl methacrylate.

The ester was reduced with LiAlH and the resulting alcohol con

verted to the chloride. This chloride gave a Grignard reagent



which reacted with 2-cyanopyridine to form the pyridyl ketone and this

was cyclized, as described before, to the oxoquinolizinium compound.

The oxoquinolizinium compound was converted into 3-methyl

quinolizinium bromide byboiling with acetic anhydride.

9H2 HBr acid
CHR boiling

CH OMe

CH,

The preparation of 4-methyl quinolizinium salts was achieved

by the following sequence of reactions.

PBr
HOCH CH -CH-OEt

2 2 I
3_> Br-CH-CH -CH-OEt

CH,

LiAlH

3

EtO C-CH -CH-OEt

2 ^^
Ethanol 4- ethyl crotonate

in the presence of NaOEt

CH,

Me

Br-Mg-CH -CH-OEt

CH

+ S
2-cyanopyridine

x:h.
2

I 2
CH-OEt

C H,

boiling HBr acid
short time



FLOW SHEETS OF COMPOUNDS PREPARED
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DISCUSSION

The compound, 1-(2-pyridyl)-3-me thyl-3-butene-2-ol (I), was

synthesized by following a procedure similar to that of Nash (17).

Phenyllithium was prepared by allowing metallic lithium to react

with bromobenzene in an ethereal solution. 2-picoline was added to

this solution, resulting in a preferential transfer of the lithium to the

2-picoline and forming the typical blood red picolyllithium. After

cooling the mixture, freshly distilled methacrolein dissolved in an

hydrous ether was slowly added, forming the lithium salt of the alco

hol. The salt was hydrolyzed by adding water to the solution followed

by concentrated hydrochloric acid. After separating the ether and

water layers, the water-soluble condensation product was neutralized

with sodium carbonate solution. The free base separated as a red

oil which was extracted with ether, dried and distilled under reduced

pressure. The product was obtained as a light yellow oil. The yield

was 37%, the same as reported by Nash, The oil crystallized, upon

cooling overnight, to form pale yellow crystals. The alcohol was re-

crystallized from a mixture of petroleum ether and diethylether as

white needles.

Braude and Forbes (2) have investigated the oxotropic rear

rangements of certain carbinols made by similar methods, e.g. the
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condensation of unsaturated aldehydes with various lithium alkenyls.

They have reported that these allylic alcohols undergo isomeric rear

rangements in the presence of dilute acid. Because the condensation

products of 2-picoline with methacrolein and with crotonaldehyde are

also allylic alcohols, and because the hydrolysis of these condensates

was carried out in an acid solution, it was necessary to establish

whether such a rearrangement had occurred.

Nash (9) reacted the products of the ozonolysis of compound (I)

with methone (dimethyldihydroresorcinol) to test for the presence of

formaldehyde. The methone derivative of formaldehyde was formed

which confirmed that no rearrangement had occurred. This agreed

with the finding of Wischmann (14, 15) in connection with the conden

sate of acrolein and 2-picoline.

Compound I had the same melting point as Nash reported.

Examination of the I. R. spectrum gave a band at 890 cm charac

teristic of a terminal double bond. Apparently, in the formation of

compound I no rearrangement occurred. However, in the reaction of

2-picolyllithium with crotonaldehyde, two compounds were obtained.

The first product distilled at 85 -95 C at 5 mm, the second product

distilled at 95 -105 C at the same reduced pressure. The I„R.

spectra of the two compounds were not quite the same. The U. V.

spectra gave different A. max. The first product had a A max at
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252 mjj and a molecular extinction coefficient 4179; the second pro

duct had a /(max 262 m//and molecular extinction coefficient

6792. The urethan and picrate derivatives of the two products have

different melting points.

The urethan derivative of the low-boiling product melted at

122°-124°C. ; the picrate melted at 117°-119°C.

The urethan derivative of the high-boiling product melted at

128°-129°C. ; the picrate melted at 147°-149°C.

These data suggest that there is a possibility that part of the

condensation product had undergone an oxotropic rearrangement

during hydrolysis.

Braude and Forbes (2) have investigated the oxotropic rear

rangement of the compound

CH-CH=CH=CH„
6h 3

CH=CH-CH-OH

CH3

They suggested the shift occurred as indicated below.

H+ H+
-c=c-c-x ?== -c=c-c-x »--c-c=c-x '-c-c=c-x

OH
+ .

OH,
+ i H. i H

The two products obtained are similar to those investigated by

Braude and Forbes. The following rearrangement is proposed.



•N
-CH -CH-CH=CH-CH

2 | 3

OH

r^

Oxotropic rearrangement

/

^N^^Z
•CH -CH-CH-CH-OH

6h„
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The higher boiling product was assumed to be compound VIII

and the lower-boiling product compound IX. The reasons for this

assumption are:

1. Compound VIII gave a higher yield than compound IX

2. Matsumoto, T. (8) reported that the compound 1-(2-pyridyl)

•3-butene-2-ol

^N^-CH2-^-CH=CH2

had a A. max 260 raU from the U. V. spectrum.

3. The compound 1 -(2-pyridyl)-3-me thyl-3-butene-2-ol

"V

N*
CH -CH- C =CH,

2 i i 2
OH CH

had a Amax 262 mfj

4. Compound VIII had a Amax 262 m /^

So it was assumed that compound VIII had the hydroxy group

at the same position as the two compound shown above.
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To establish the presence of a terminal double bond in com

pound I, it was subjected to hydrogenation under lowpressure using

platinum oxide as the catalyst. The saturated alcohol 1-(2-pyridyl)

-3-methyl-2-butanol (compound II) was formed. This alcohol and its

derivatives have not been reported before. The phenyl urethan,

acetate, benzoate and carbonyl derivatives were prepared.

The unsaturated compound I was solid. The saturated compound

II formed by hydrogenation of I was a yellow brown liquid. The liq

uid was oxidized to the carbonyl compound, at room temperature by

sodium dichromate and sulfuric acid.

The acetate derivative of compound II differed from the ben

zoate in the difficulty of its separation and purification. The ben

zoate was a white crystalline solid, easily purified and separated.

It had a higher melting point than the unsaturated benzoated com

pound. The acetate was difficult to separate and purify even though

using a chromatographic column for separation. The product obtain

ed was not pure.

The compound, 2-hydroxy-3-bromo-3-me thyl-1, 2, 3, 4-te tra

hydroquinolizinium bromide (VI) , was formed by dissolving com

pound I in carbon tetrachloride and adding Br dissolved in carbon

tetrachloride. The quinolizinium compound dropped out of the solu

tion as it formed, adhering to the sides and bottom of the flask as a
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sticky material. After washing with acetone, this sticky material

became a white solid. When recrystallized from a small amount of

methanol, it was obtained as white crystals and had the same melt

ing point as Nash reported.

Wischmann hydrogenated 2-hydroxy-3-bromo-1, 2, 3, 4-tetra-

hydroquinolizinium bromide to 2-hydroxy-3-bromo quinolizidine

hydrogen bromide by using ethanol as the solvent and platinum oxide

as a catalyst. Boekelheide also hydrogenated 2-hydroxy-l5 2, 3, 4-

tetrahydroquinolizinium iodide to 2-hydroxy quinolizidine by using

the same solvent and the same catalyst. However, hydrogenation of

compound VI, to compound 2-hydroxy-3-bromo- 3-me thyl quinolizi

dine hydrogen bromide (VII) was successful only by using platinum

oxide catalyst and glacial acetic acid plus some water as the solvent.

Boekelheide, also, succeeded in dehydrating the quinolizinium

compound by using acetic anhydride plus a few drops of concentrated

sulfuric acid.

Nash, also, succeeded in dehydrating another quinolizinium

compound by using only acetic anhydride.
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rrx4 Ac O CH,

An attempt was made to dehydrate compound VII by following

Boekelheide' s method.

,OH

HC1 HC1

The product obtained from the dehydration was a red brown,

highly viscous liquid. After standing overnight, the liquid was wash

ed with acetone. Some white solid was formed, melting point 230 -

235 C. Carbon and hydrogen analysis indicated that the desired

product was not formed. No further attempts were made to dehydrate

compound VII.

The compound 2-hydroxy-3-bromo-4-me thyl-1, 2, 3, 4-te tra

hydroquinolizinium bromide (XIII) was prepared by the same method

as was used in preparing compound VI. A sticky material, which

adhered to the sides and bottom of the flask was formed. When

washed with acetone, the product was a pale brown, highly viscous

liquid. When heated and allowed to stand over night the pale brown

color changed to a blue green.

Compound VIII was treated with I . Immediately, a brick
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red oil, settled out on the bottom of the reaction vessel. After de

canting the solvent, and washing many times with carbon tetrachlo

ride, compound XIV appeared as a highly viscous red oil. The yield

was small.

Both compounds XIII and XIV had an ultraviolet peak at 266

m/^which was the same peak observed in compounds VI, VII and 2-

hydroxy-3-bromo-l, 2, 3, 4-te trahydroquinolizinium bromide (14, 15).

The ultraviolet and infrared spectra of compounds XIII and XIV,

along with the chemical characteristics, indicated that a cyclization

had occurred. As the ultraviolet peak at 266 m/(was attributed to

be characteristic of the te trahydroquinolizinium cation by Boekel

heide.

Compound VIII was treated with benzoyl chloride and acetyl

chloride. The products were red brown oils which could not be

purified.

A study was made of the infrared spectra of the compounds

prepared in an effort to identify the type of nitrogen contained in

each product and to verify the presence or absence of the desired

functional groups. H. E. Podall (10) noted that examination of the

infrared spectra of methyl, ethyl, isopropyl and tertiary butyl

pyridines revealed a band at 13. 3+0. 1 microns for 2-alkyl pyridines,

14.1 microns for 3-alky1 pyridines and 12. 4+0. 2 microns for 4-alky1



pyridines. Whitman (13) suggested that the area between 800 cm

and 700 cm (12. 5-14. 2 microns) may indeed show the relationship

of the pyridine ring to alkyl side chains. However, the frequencies

specified by Mr. Podall did not always apply. E. Spinner (12) who

studied 2-methyl, 2-chloro and 2-cyano pyridinium ions, pointed

out that one band appeared near 1000 cm and another near 1040

cm in 2-substituted pyridine. Whitman found that the 1040 cm

band disappeared after the compound 1-(2-pyridyl)-3-butene-1-ol

was treated with Br , I or HBr. Whitman also reported that the

2-substituted pyridinium ions showed five reasonably intense infrar

ed bands in the range 1630-1370 cm (11).

Examination of the I.R. bands of compounds prepared in this

agreed with Whitman's observation that the 13. 3 micron band did

not fit all compounds. There were five reasonably intense infrared

bands in the range 1630-I370cm and the two bands near 1000 cm

-1
and near 1040 cm

Some of these five bands were covered up by the Nujol bands

but they were observed in the spectra of neat liquid, such as com

pound II.

The spectrum of each compound prepared containing -OH

showed a lower frequency OH band than would normally be expected,

this may be the result of the hydrogen bonding.
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None of the spectra contained any surprises concerning the

presence or absence of the desired functional groups. Bands re

presenting pyridyl, OH, terminal -C =C-, acetate and benzoate ap

peared in the appropriate spectra as expected.



20

EXPERIMENTAL

1-(2-pyridyl)-3-methyl-3-butene-2-ol (compound I)

Into a one liter, three-necked flask equipped with a mechanical

stirrer, a dropping funnel, and a reflux condenser protected with a

calcium chloride tube were placed 6. 9 g (1 g. atom) of lithium chips

in 400 ml of dry ether. A stream of dry nitrogen was passed through

the system to maintain an anhydrous atmosphere. The soituion was

stirred as 10-15 ml of a mixture of 79 gm (0. 5 mole) of dry bromo-

benzene in 100 ml of dry ether were added from the dropping funnel.

If the reaction failed to start, the flask was warmed. The rest of

the mixture was added to maintain a gentle reflux and stirred until

all of the lithium had disappeared (2-3 hrs). Forty-six grams (0.5

mole) of 2-picoline were added and the mixture was stirred one hour,

during which time dark red picolyllithium was formed. The flask was

cooled in an ice salt mixture to 0°C and 34 gm (0. 485 mole) of freshly

distilled methacrolein (me thacryaldehyde) in 50 ml of dry ether were

added over a 20 minute period, during which time the red color dis

appeared. The nitrogen train was disconnected and the solution stir

red an additional 15 minutes.

Hydrolysis of the lithium salt was affected by slowly adding,
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first, 100 ml of water and then 100 ml of concentrated hydrochloric

acid. The ether layer was separated, the water soluble condensation

product was neutralized with sodium carbonate solution and then ex

tracted with ether. The combined ether solution was dried over an

hydrous magnesium sulfate and distilled under reduced pressure.

The product was collected at 115 -120 C at 2 mm pressure.

The yield of the oil was 25.7 grams. When cooled the light

yellow oil solidified. The solid was recrystallized from a mixture

of petroleum ether and ethyl ether to give white needles with a melt

ing point of 55 -56 C. Amax 262 raJJ^ . E = 3533.

1-(2-pyridyl)-3-methyl-2-butanol (compound II)

Into a hydrogenation flask, 5 grams of compound I were placed

along with 200 ml of methanol and some platinum oxide. The hydro

genation was run for three hours at 40 lbs/sq. in. Upon completion,

the catalyst was removed by filtration and the methanol evaporated

under reduced pressure. A light yellow oil was obtained, the yield

was 4.2 grams (84%). A. max 262 m££. Refractive index 1.509,

E = 3575.

Anal. Calcd. for C H. ON, C=72.7, H=9.09. Found
10 15

C=71.9, H=8.85.
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1-(2-pyridyl)-3-methyI-2-butanone (compound III)

Three grams of compound II were placed in a three-necked

flask equipped with a mechanical stirrer reflux condenser and drop

ping funnel. The contents of the flask were warmed and a solution

composed of three grams potassium dichromate, five ml of concen

trated sulphuric acid and 10 ml of water were added, dropwise. The

red yellow solution changed suddenly to a green color indicating the

oxidation was complete. The product of the reaction was extracted

three times with 10 ml diethyl ether. The product was a yellow liq

uid, yield 2. 4 grams (80%). AnI.R. spectrum was de termined.

1-(2-pyridyl)-3-methyl-2-butanol-phenyl urethan (compound IV)

One gram of the purified alcohol II was heated on a steam bath

with two ml of phenylisocyanate for 10-15 minutes. The product

obtained was stirred with 10 ml of carbon tetrachloride and filtered.

The compound was then recrystallized from acetone. A fine white

powder was obtained, m. p. 71 -73 C.

Anal. Calcd. for C17H20°2N2: C =71.93, H=7. 04

Found: C = 71.7, H = 6.95.



1-(2-pyridyl hydrochloride)-3-methyl-2-butanol acetate
(compound V-a)

23

One gram of 1-(2-pyridyl)-3-methyl-2-butanol was treated with

an excess of acetyl chloride in a test tube. Heat was evolved, the

product settled out as a very viscous, pale organe liquid. After de

canting the ether, the orange liquid was passed through a chromato

graphic column using alumina as the absorbent, and eluting with a

mixture of diethyl ether and acetone. The product V-a was a red

brown liquid. An I.R. spectrum was determined.

1 -(2-pyridyl hydrochloride)-3-methyl-2-butanol-benzoate
(compound V-b)

One gram (0.006 mole) of 1-(2-pyridyl)-3-methyl-2-butanol

was dissolved in 50 ml of anhydrous ether. To this was added, with

stirring, 0.9 grams (0.006 mole) ob benzoyl chloride. The solution

was allowed to stand with occasional stirring for several hours,

during which time a white precipitate settled out of the solution. The

solid was removed by filtration and recrystallized from acetone-

diethyl ether mixture. The white crystals melt at 159 -161 C, the

yield was 1. 5 grams (51%).

Anal. Calcd. for C17H20°2NCl C =66. 5, H=6. 8

Found C - 66.5, H =6.45.



2-hydroxy-3-methyl-3-bromo-l, 2, 3, 4-tetrahydroquinolizinium
bromide (compound VI)
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Five grams (0.03 mole) of 1 -(2-pyridyl)-3-methyl-3-butene-2-

ol were dissolved in 27 ml of carbon tetrachloride in a three-necked

flask equipped with a mechanical stirrer and a dropping funnel. Four

and nine tenths grams of bromine (0.03 mole) dissolved in 50 ml of

carbon tetrachloride were slowly added from the dropping funnel,

with stirring. A yellow-orange amorphous substance formed on the

sides and bottom of the flask, with some heat being produced during

the addition. When all the bromine had been added the soltuion was

stirred a few minutes longer and the solvent decanted. The gummy

substance was recrystallized from methanol to give 7. 1 grams of

white crystals. The crystals melted at 197°-199°C (71%). A max

266 mA£ molecular extinction coefficient 5400.

Anal. Calcd. for C H ONBr C = 37.15, H= 4.02

Found C = 36.9, H = 4. 01.

2-hydroxy- 3-bromo-3-me thylquinolizidine
hydrogen bromide (compound VII)

Five grams of compound VI were dissolved in a low pressure

hydrogenation flask. Approximately 0. 05 grams of platinum oxide

and a little water were added to the solution. Initial pressure was
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40 psi. When absorption of hydrogen ceased, the aqueous solution

was filtered to remove the catalyst. The filtrate was distilled under

reduced pressure to remove the solvent. The solid product was re-

crystallized from methanol, a fine white powder was obtained, rn, p.

156°-158°C. The yield was 4. 1 grams (78%). Amax 266 m^ mole

cular extinction coefficient 1699.

Anal. Calcd. For C H ONBr C = 36.45, H=5.77

Found C = 36. 8, H = 5. 39.

1 -(2-pyridyl)-4-methyl-3-butene-2-ol (compound VIII)

Four hundred ml of anhydrous ether and 6.9 grams (1 mole) of

lithium chips were placed in flask equipped with a dropping funnel,

mechanical stirrer and reflux condenser protected from the atmos

phere. Anhydrous nitrogen was passed through system. Then 10-15

ml of a solution containing 79 grams (0. 5 mole) bromobenzene in

approximately 100 ml of anhydrous ether were added. If the reaction

did not start, the flask was warmed. The remainder of the soltuion

was added at a rate dependent on the amount of refluxing. The mix

ture was stirred until the lithium was in solution. Forty-six grams

(0. 5 mole) of 2-picoline were added and the mixture was stirred for

one hour. The reaction was then cooled to 0 C and 35 grams (0.5

mole) of crotonaldehyde in 50 ml of anhydrous ether were added,
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slowly. The mixture was stirred for 30 minutes and the nitrogen

train was disconnected. Hydrolysis of the lithium salt was accomp

lished by slowly adding 100 ml of water followed by 100 ml of con

centrated hydrochloric acid. The aqueous layer was separated and

poured into a sodium carbonate-water solution to neutralize the

excess acid. The filtrate was then extracted with several 100 ml

portions of diethyl ether and dried over magnesium sulfate. The

diethyl ether was removed by distillation and the residue was fraction

ated under reduced pressure. The 1-(2-pyridyl)-4-me thyl-3-butene

-2-ol distilled at 95 -100 C at 5 mm pressure. The yield was about

13 grams. Refractive index 1.546, Amax 262 m/^and molecular

extinction coefficient 6800.

Compound IX 1-(2-pyridyl)-4-methyl-2-butene-4-ol was ob

tained from the same reaction, but was distilled out at the tempera

ture 85 -95 C and the same reduced pressure. The yield was about

seven grams and had a refractive index 1. 527, a A max 252 m n

and molecular extinction coefficient 4179.

The picrate derivative of compound VIII

Compound VIII was dissolved in ethanol and added to a saturated

alcoholic solution of picric acid (excess). A crystalline picrate of

o

compound VIII precipitated. The melting point of the solid was 147 -

149° C
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Anal. Calcd. for C,H ON C.HON, C = 49.0, H = 4. 1
1013 6373

Found C = 49. 2, H = 4. 0

The picrate derivative of the compound IX

Compound IX was dissolved in ethanol and added to a saturated

alcoholic solution of picric acid (excess). A crystalline picrate IX

precipitated. The melting point of the solid was 117 -119 C.

Anal. Calcd. forC, H,,ON. C,H,ON, C=49.0, H = 4. 1
1013 6373

Found C = 49.2, H = 4. 14.

Preparation of the phenyl urethan derivative of
1-(2-pyridyl)-4-methyl-3-butene-2-ol (compound X) and

1-(2-pyridyl)-4-methyl-2-butene-4-ol (compound XI)

One gram of the compound VIII was added to two ml of phenyl

isocyanate. The reaction mixture was warmed on a steam bath for

10 minutes and then cooled to 0 C. The crystalline product was

removed by filtration and recrystallized from acetone. A fine pow

der solid resulted.

The melting point of compound X was 128 -129 C.

Anal. Calcd. for C H ON C = 72.34, H = 6. 38.
17 18 2

Found C = 72. 34, H = 6. 34.

The melting point of compound XI was 122 -124 C.

Anal. Calcd. for C H O N C = 72. 34, H = 6. 38



Found C = 72. 16, H = 6. 22

1-(2-pyridyl hydro chloride)-4-me thyl- 3-butene-2-ol
acetate (compound XH-a)

Two grams of compound VIII were dissolved in five ml anhy

drous ether. This solution was added slowly to five ml of anhy

drous ether containing an excess of acetyl chloride. The product

settled out as a very viscous pale orange liquid. After decanting

the ether, the product was passed through a chromatographic column.

Alumina was the absorbent and the column was eluted with a mixture

of diethyl ether and acetone. The solvent was evaporated from the

collected fraction, the product was a brown red viscous liquid, an

I. R. spectrum was determined.

1-(2-pyridyl hydrochloride)-4-methyl-3-butene-2-oi
benzoate (compound XU-b)

Four and nine tenths grams (0. 03 mole) of benzoyl chloride

were placed in a 200 ml three-necked flask fitted with a condenser

dropping funnel, glass stopper, and magnetic stirbar, an isopropyl

ether solution, containing five grams (0.03 mole) of compound VIII,

was added, dropwise, to the flask. The solution was allowed to stand

with occasional stirring for several hours, during which time the

product settled out as a very viscous, pale orange liquid. After
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decanting the ether, the product was passed through a chromato

graphic column. Alumnia was the absorbent and the column was

eluted with a mixture of diethyl ether and acetone. After evaporating

the collected fraction, the product was a red brown viscous liquid,

an I. R. spectrum was determined for this product. Yield 3. 5 grams

(39%).

2-hydroxy-3-bromo-4-methyl-l, 2, 3, 4-
tetrahydroquinolizinium bromide (compound XIII)

In a three-necked flask equipped with a mechanical stirrer,

reflux condenser and dropping funnel, two grams (0.013 mole) of

compound VIII were dissolved in 50 ml of carbon tetrachloride. To

this solution 2.2 grams (0.014 mole) of bromine dissolved in 20 ml

of carbon tetrachloride, were added dropwise. A slight warming

was noticed as the solution turned a cloudy yellow and a thick oil form

ed on the sides of the flask. After the bromine addition reached

completition, the carbon tetrachloride was decanted off, and the thick

oil was washed with acetone. The product was a brown liquid. Yield

2.5 grams (63%) A. max 266 m//_ , molecular extinction coefficient

3524.

Anal. Calcd. for C H 3ONBr2 C = 37.15, H=4.02

Found C = 35.43, H = 4. 44



2-hydroxy- 3-bromo-4-methyl-1, 2, 3, 4-
tetrahydroquinolizinium iodide (compound XIV)
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Three and seventy-seven hundreths grams (0.0148 mole) I

dissolved in carbon tetrachloride was added,dropwise, with swirling

to 3. 5 grams (0. 02 mole) compound VIII in an Erlenmeyer flask. A

red oil settled to the bottom of the flask. When decanted carbon

tetrachloride and washed many times with carbon tetrachloride, the

product was a red, highly viscous oil in poor yield. A max 266 m^ .

Molecular extinction coefficient 5585.

Anal. Calcd. for C H 3OHI2 C = 28.77, H=3. 11

Found C = 25. 36, H = 2. 87

Melting points were determined on a Fischer melting point

block. Infrared spectra were produced by a Beckman I. R. -8 spectro

photometer. All infrared spectra were obtained from the neat liq

uids or in nujol in a sodium chloride cell. The Abbe refractometer

was used to measure the refractive indices. The Beckman DB

spectrophotometer was used to obtain the U. V. spectra.
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TABLE I. The following table lists the important peaks in wave
numbers (cm ) for the compounds analyzed by infrared
absorption.

Compound

1 -(2-pyridyl)-3-methyl-3-butene-2-ol
(compound I)

1 -(2-pyridyl)-3-methyl-2-butanol
(compound II)

1 -(2-pyridyl)-3-methyl-2-butanone
(compound III)

Peak (cm )

3180

1648

1595

1560

1465

1100

1000

890

752

3400

1595

1560

1465

1435

1380

1100

1035

1000

750

1725

1595

1560

1480

1425

1040

1005

735

695



TABLE I. (continued)

Compound

1-(2-pyridyl hydrochloride)- 3 -me thyl-2 -butanol
benzoate (compound V-b)

2-hydroxy-3-methyl-3-bromo-l, 2, 3, 4-tetra
hydroquinolizinium bromide (compound VI)

2-hydroxy-3-bromo-3-methyl quinolizidine hydrogen
bromide (compound VII)

1 -(2-pyridyl)-4-methyl-3-butene-2-ol
(compound VIII)

Peak (cm

1700

1600

1580

1520

1070

970

775

715

3200

1640

1550

1500

1450

1100

980

965

790

730

3300

1600

1490

1095

1040

990

785

3350

1650

1580

1560

1470

1430

1100
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TABLE I. (continued)

Compound Peak (cm

1050

995

955

795

750

1-(2-pyridyl)-4-methyl-2-butene-4-ol 3350
(compound IX) 1670

1650

1580

1560

1470

1430

1100

1035

995

955

755

735

1-(2-pyridyl hydrochloride)-4-methyl- 3-butene 1710
-2-ol acetate (compound Xll-a) 1620

1530

1465

137 0

1030

1000

965

760

35

1



TABLE I. (continued)

Compound Peak (cm

1-(2-pyridyl hydrochloride)-4-methyl- 3-butene 1840
-2-ol benzoate (compound XH-b) 1710

1680

1600

1570

147 0

1450

1420

1040

990

930

780

2-hydroxy-3-bromo-4-methyl-l, 2, 3, 4-tetra- 3350
hydroquinolizinium bromide (compound XIII) 1620

1570

1530

1490

1450

1090

1060

995

765

2-hydroxy-3-bromo-4-methyl-l, 2, 3, 4-tetra- 3350
hydroquinolizinium iodide (compound XIV) 1620

1560

1540

1510

1440

1095

1045

995

780

36
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TABLE II. Ultraviolet Data

Compound Solvent X. max E max

I Ethanol 262 3533

II Ethanol 262 3575

VI Water 266 5400

VII Water 266 1699

VIII Ethanol 262 6800

IX Ethanol 252 4179

XIII Ethanol 266 3524

XIV Ethanol 266 , 220 5583, 27458




