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Four amino alcohols were eyntheslzed from three acetyl- 
pyrimidine interniediates. 5-Acety1-4--methy1-2-pheny1yrimi- 
dine, first cynthesized in 1923 by Mitter and Bardhan, wae 
used as an intermediate, as were the two following acetyl- 
pyrirnidines syntheelzed. by the came method in this labora- 
tory: 5-acetyl-2, 4-dimethylpyrimicline and 2-arnino-5-acetyl- 
4-methylpyrimidthe. 

The acetylpyrimidines were converted to 5-(3-di-R- 
amino-].-hydroxy-n--propyl)-4-metbyl-2-R' -pyrimidine hydro- 
chlorides (R = methyl, ethyl; R' = amino, methyl, phenyl) 
by the Manniob reaction. 

These ketones were then reduced to the following amino 
alcohols by catalytic reduction: 

-( 3-dimethylamino-l-hydroxy-n-propyl) -4--metbyl--2-phenyl- 
pyrimidine hydrochloride, 

5-(3-diethylamino-l-bydroxy-n-propyl) -4-methyl-2-pbenyl- 
pyrimidine hydrochloride, 

5-( -3-dimethylamino-l-hydroxy-n-propyl) -2 , 4-dirnetbyl- 
pyrimidine hydrochloride, and 

2-amino--( 3-dimethylamino-l-hydroxy--n-propyl) -4--methyl- 
pyriniidine. 
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AMINO ALCOHOLS DERIWD FRS PYRIMIDINES 

INTRODUCTION 

The analgesic action of some natural amino alcohols 

has aroused considerable interest regarding this class of 

compounds generally. Two of the coimnon natural amino 

alcohols widely used in analgesia are morphine and its 
methyl ester, codeine: (2) 

H2 HN-CHz 
/ \CH2 C-0 C--C 

1/ / 
C C-C-CH- O 

\ / \ / C=C 
HO H 

(cH3o) 

Even though morphine was the first organic base to be 

isolated and characteri7ed as such (Sertürner, 1805), (3) 

it is today one of the most useful drugs known. 

Scientists have long endeavored to produce synthetic 
drugs with analgesic action comparable to that of the mor- 

phine alkaloids but with less toxicity and less tendency 

toward habit formation. These endeavors have met with 

some success. 

Thei-aminoalcohols, in the form of their benzoates 

and p-aminobenzoates, find application as local anesthet- 
los, and many such physiologically active compounds have 

been prepared through the Mannich reaction. (5,6,7,8,9, 
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lO,ll,12,L3,14) The commercial local anesthetic, Tuto- 

caine, is made from the alcohol obtained by reduction of 

the Mannich base from dimethylamine, formaldehyde, and 

ethyl methyl ketone; the alcohol is converted to the p- 

aminobenzoate, and the latter is used as the hydro- 

chloride. 

(p) H2NC6H4C000H-CHCH2N(CH3)2-HC1 

OH3 CH3 

Lyndon Small of the Cobb Chemical Laboratory at the 

University of Virginia is a recognl7ed authority on amino 

alcohols. He has synthesized many of these compounds and 

studied their phys±ological effects. Outstanding among 

his discoveries have been the amino alcohols derived from 

carbazole, One of these is 2-(3-dlethylarnino-l-hydroxy-n- 

propyl)-9-methylcarbazole, which approaches codeine in 

analgesic action. 

O=C OC H 
/ / \O 

C C -C O-C-CH2-CH2-IiEt2 
\\ / /H 
C - 

N 

He has synthesized also amino alcohols embodying the 

phenanthrene nucleus and the dibenzofuran nucleus. One 

conclusion drawn from his studies is: "--as a working 

hypothesis, the assumption seems justified that various 

carbocyclic or heterocyclic nuclei, in themselves indif- 

ferent, may be activated by, or serve to carry, groups 



corferring the desired type of physiological effects'. 

(19) 
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Using this working hy.othesis as a basis, this labo- 

ratory has undertaken the synthesis of heterocyclic corn- 

pounds in which the activating amino alcohol side chains 

are attached to various pyrirnidine nuclei. 
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ACETYLPYRIMIDINS 

The most promising approach to the preparation of 

amino alcohols derived from pyrimidines is that involving 

acetylpyrimidines as intermediates. There are three 

methods of preparing acetylpyrirnidines, and five such 

cOEnpounds are reported in the literature. 

(1) Acetylbarbituric acid is prepared by refluxing 

malonic acid and urea in excess acetic anhydride or by 

heating bar 'turic acid with acetic anhydride. (i) 

000H HN-OO 
I 

I 

OH2 + CO Ac20 OC O-O-CH3 
I I I I 

000H NH3 HN-CO 

(2) 5-Acetyl-4--methyl-2-ohenylpyrimidine can pre- 

pared by two methods. One which appeared in the German 

patent literature in 1939 condenses ethyl benzimidate hy- 

drochioride with aminomethyleneacetylacetone. (16) 

NH.HO1 OO-OH3 N - O-CH3 
(I I 'p (1 (i .2 

06H5-C 4- 0-0 -CH3 .- 06H5 C C-C-OH3 
I II 

I 
I 

GEt H20H N = CH 

The details of this process are not given in the abstract 

of the patent. (16) 

(3) The other, a general method, was developed by Mit- 

ter and co-workers (17,18). In this synthesis amidine hy- 

drochiorides are condensed with ethoxymetbyleneacetyl- 

acetone in the presence of sodium ethoxide, as illustrated 



in the general equation following: 

NR-ECl EtQ-CH 

II HP 
R-C -i- O-O-CH3 

000H3 

N - CH 
H I .9 

NaOt R-C O-O -OH3 

- ('I_nu - '.J J113 

With analogous reactions employing various intermediates 

Mitter prepared the following compounds: 5-acetyl-4- 

methyl-2-phenylpyr imidine, 5-ac et yl-4-rnethyl-2--p-tolyl- 

pyrimidthe, 5-acetyl-2-p-anisyl-4-ïnethylpyriniidine, and 

5-ac etyl-4-rnethyl-2-( 2-nahthyl) -pyrimi dine. 

In this Investigation only the first and third 

methods were used to prepare the acetylpyrimidine inter- 

nediates. The first method was soon discarded because 

the acetylbarbituric acid did not yield Mannich products 

with a facility comparab'e to that of the acetylpyrimi- 

dines prepared by the Mitter method. 

Of the four acetylpyrimidines prepzed by Mitter only 

the 2-phenyl derivative was employed by this laboratory in 

synthesizing amino alcohols. 

In addition, two new acetylpyrimidines were synthe- 

si zed from ethoxymethyleneacetylacetone. Acetamidine 

hydrochloride oondenses with it to yield 5-acetyl-2,4-di- 

methylpyrimidine. Guanidine hydrochloride, when substi- 

tuted for the amidines, yields 5-acetyl-2-oniino-4-ethyl- 

pyrimidine. These two new acetylpyrimidines also served 

as intermediates in the preparation of the amino alcohols. 

For purposes of dìaracterization the 5-acetyl-2- 



amlno-4-methyl pyrimidine was acetylated, to yield 5- 

ac etyl-2-ac et yl-amino-4-methy ipyrirnidine. 

The synthesis of the amino alcohols from the acetyl- 

pyrimidines may be reuresented by the following general 
equations: 

I/O 

R-C--OH3 -P RNH.HCl i- HO-H ---4 R-C--CH2-CH2-NR2.HC1 

,0 OH 
R-C'-CH2-CH2-NR2 HOi + H2 --1 R-O-0H2-CH2-NR2HC1 

H 

TheEe reacti.ins are discussed more completely in the 

following two sections. 



7 

AMINO KET ONES 

There are two well-known methods of converting ke- 

tones to amino ketones. One is the Mannich reaction: 

1,0 O IP 
R-C--0H34 R2NHHC1 + HC-H ------- R-C-CH2-0H2-NR2HC1 

The other involves bromination procedure followed 

by an amination: 

IO 'p 
R-C--0H3 + Br ------- R-C--CH2Br + HBr 

'p 
R-C--OH3Br + HR2 ----- *R-C--CH2NR2'HBr 

Since the most promising results were obtained by e 

Mannich reaction in preliminary work, it was used in pref- 

erence to bromination procedure. 

No Mannich reaction involving acetylpyrlmidines is 

described in the chemical literature. However, numerous 

similar acetyl heterocyclic compounds of nitrogen have 

been used in Mannich reactions. (4,19,20) 

In this laboratory it was found that the acetyl- 
pyrimidines, other than acetylbarbituric acid, give work- 

able yields In the Mannich reaction when dimethylamine hy- 

drochloride is used. When diethylamíne hydrochloride is 

used, only the 2-phenyl derivative yields a crystalline 
product, while the 2-amino and 2-methyl derivatives give 

syrupy products that make isolation extremely difficult. 



AtINO ALCOHOLS 

An attempt was made t3 reduce the amino ketones to 

amino alcohole using the highly selective aluminum iso- 

proy1ate, which is specific for the carbonyl group. 

3 R=C:O + Al(OCH(CH3)2)3 ---* (R2 CHO)3A1 + 3 (0H3)2C:O 

(R2cHO)3A1 + 3 H20 ----9 3 R2CHOH +Al(OH)3 

This method was discarded because the prolonged heating 

caused decomposition and because of the necessity of 

converting the amino alcohols to free bases in the sub- 

ßequent isolation. 

The amino ketones reduce with varying speeds at 30 

to 45 pounds hydrogen pressure using platinum oxide cata- 

lyst. The crystalline amino alcohol hydroohiorides can 

be isolated directly by crystallization procedures, except 

in one case. 



XP.IMENTAL 

5-Âcetyl-2,4-dirnethylpyrimidine. Forty-three grams 

of acetamid.ine hydrochloride (0.45 mole) were dissolved in 

absolute alcohol and added to an alcoholic solution of so- 

din ethoxide (10.4 grams of sodium in 300 ml. of absolute 

alcohol). Seventy-two grams of ethoxyrnethyleneacetyl- 

acetone were added slowly with shaking. The mixture was 

refluxed for one hour and the alcohol removed under reduced 

pressure. The residue was extracted with petrolen ether. 

The latter proved to be more selective than ethyl ether, 

making possible the separation of a colored impurity. Fif- 

ty grams of crude product were obtained in this way. Dis- 

tillation of this product at 3 mm. and 62-64°C. yielded 

43 grams (65%) of a light oil. The melting point was 230C. 

It was soluble in water. Analysis calculated 08H10N20: 

N, 18.60. Found: N, 18.56. 

The picrate of this compound was prepared from an 

ethereal solution of the acetylpyrimidine and ethereal so- 

lution of picric acid. The resulting mixture was allowed 

to stand twenty-four hours, and the precipitate was then 

recrystallized from dry ether. The melting point was 

12000. 

5-Acetyl-2-amino-4--tnethylpyrimidine. Eighteen and 

four-tenths grams (0.19 mole) of guanidine hydrochloride 

were dissolved in 200 ml. of absolute ethanol, and 4.4 
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grams of sodiin in 200 ml. of absolute alcohol (o.i mole 

sodiinn ethoxide) were added to the guanidine solution. A 

white precipitate formed. Thirty grams (0.192 mole) of 

ethoxyrnethyleneacetylacetone in 100 ml. of absolute alco- 

hoi were added with shaking, causing the formation of yel- 

low crystals. The mixture was refiuxed. gently for one 

hour, cooled, and filtered. The precipitate was washed 

with 300 ml. of cold water end then recrystallized from 

500 ml. of 75* ethanol. The yield was 23 grams (8O) of 

very light yellow crystals. The melting point in a sealed 

tube was 22700. uncorr. It sublimes above 15000. Analysis 

calculated for C7H9N30: 0, 55.61; H, 6.00; N, 27.80. 

Found: 0, 55.74; H, 6.16; N, 27.92. 

An alcoholic solution of the acetylpyrimidine, when 

treated with an alcoholic solution of picric acid, yielded 

a crystalline product. The picrate on recrystallization 

from absolute alcohol has a melting point of 195°C. 

2-Ac et amino-S-ac etyl-4-rnethylpyrimidlne. Six grams 

( 0. 04 mole) of 2-aznino-4-methyl-5-acetylpyrimidine were 

refluxed for two minutes in 30 ml. of acetic anhydride. 

They were then cooled and poured into 250 ml. of water 

and allowed to stand for 10 minutes. The solution was 

neutralized with dilute sodium hydroxide, cooled and fil- 

tered, and the precipitate was washed with water. The 

yield was 3 grams (39) of white powder with a melting 
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point of 152-153°. Analysis calculated for C9H11N302: 

C, 55.94; H, 5.74; N, 21.74. Found: C, 55.74; H, 5.90; 

N, 21.80. 

5-(3-Dimethylamino-1-oxopropyl)-2-phenyl-4-methyl- 

pyrimidine. Forty-two and four-tenths grains (0.2 mole) 

of the 5-acetyl-4-methyl-2-phenylpyrimidine were ref luxed 

four hours under nitrogen in 200 ml. of absolute alcohol 

with 18 gramS (0.22 mole) of dimetbylaznine hydrochloride 

and 6 gramS of paraforinaldehyde; then 3 grams of para- 

formaldehyde were added, and refluxing was continued for 

two hours. The reaction mixture was cooled in a refrig- 
erator and filtered, and the precipitate was washed with 

successive portions of warm, dry ether until free of wire- 

acted ketone. The Sannioh product recrystallized from ab- 

solute ethanol yielded 12 grams (20%) of white crystals with 

a melting point of 188°C. Analysis calculated for 

C16H2001N30: C, 6.84; H, 6.59; N, 13.74; 01, 11.60. 

Found: 0, 62.64, H, 6.40, i, 13.58; 01, 11.60. 

The picrate prepared frani aqueous sodium picrate and 

the salt, after recrystallization from alcohol, melted at 

144-146°C. 

5-( 3-Dimethyl amino-1-hydroxy-n-propyl) -4-methyl-2- 

phenylpyrimidine hydrochloride. The reductions of all ke- 

tones were carried out at room temperature and 30-45 

pounds pressure. Five grains (0.016 mole) of the corre- 
sponding amino ketone hydrochloride in 50 ml. of methanol 
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with 50 milligrams of Diatinurn oxide required four hours. 

The reduction was continued for 15 hours with no further 

pressure drop. The catalyst was then removed and the 

methanol distilled at reduced pressures. The resulting 

syruì, after being taken up in 10 ml. of ao1ute ethanol, 

crystallized when plad overnight in a refrigerator. The 

crystals were washed with a small amount of cold alcohol. 

The yield was 2 grams (40%) of fine, short needles melting 

at 176°C. Some impure product was obtained by careful 

evaoration of the mother liquor. Analysis calculated for 

Oi6H22C1N3O: 0, 62.43; H, 7.21; N, 13.65; 01, 11.52. 

Found: 0, 62.39; H, 7.52; N, 13.68; 01, 11.55. 

The picrate, prepared by the addition of aqueous so- 

diu.m picrate to a solution of the hydrochloride in water, 

separated as an oil. Recrystallization from ethanol by 

long cooling gave crystals melting at l35-1370. 
5-( -3-Di ethyl-i-ox opropyl) -4-methyl-2-phenylpyr mil- 

dine hydrochloride. Ten and five-tenths grams (0.05 mole) 

of 5 acetyl-4-methyl-2-phenylpyrimldlne, 5.5 grams (0.05 

mole) of dlethylarnine hyd.rochlorlde and 1.5 granls of para- 

formaldehyde were refluxed under nitrogen for 3.5 hours in 

50 ml. of absolute alcohol; then 0.75 gram of paraformal- 

dehyde was added, and the refluxing was continued for 

another 1.5 hours. The solution was then cooled in a re- 

frigerator and filtered, and the precipitate was washed 

with ether until free of unreacted ketone. The crude 
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product recrystallized from absolute alcohol yielded 3,5 

gramS (21%) of white, needle-like crystals with a melting 

point of 125°C. Analysis calculated for 018H2401N30: C, 

64.75; H, 7.25; N, 12.59; Cl, 10.62. Found: C, 64.50; 

H, 7.32; N, 12.51; Cl, 10.80. 

The picrate prepared from the salt and aqueous eodii.n 

picrate, ter recrystallization from ethanol, melted at 

135-137°C. 

5--( 3-Di ethyl am ino-1-hydr oxy-n-pr opyl) -4--methyl-?- 

phenylpyrimidine hydrochloride. Two and five-tenths grams 

(0.0075 mole) of the amino ketone hydrochloride were re- 
duced in 50 ml. of ethanol with 50 milligrams of platinim 

oxide over a period of two hours. Continuation of the 

reduction gave no further pressure drop. The catalyst was 

removed and the solution cooled in a refrigerator for 24 

hours. This gave a yield of 1.5 grams (64%) of a crystal- 

line product with a melting point of 1500C. Analysis cal- 
culated for C18H2601N30: C, 64.36; H, 7.80; N, 12.51; 

Cl, 10.56. Found: C, 64.17; H, 7.96; N, 12.96; Cl, 10.75. 

The picrate made from addition of aqueous sodium 

picrate to a solution of the hydrochloride was an oil 
which would not crystallize from alcohol. 

5-(3-Dimethylamino-l--oxopropyl)-2,4-dimethylpyrimi- 

dine hydrochloride. Fifteen grams (0.1 mole) of 5-acetyl 

2,4-dimethylpyrimidine and 8.1 grams (0.1 mole) of di- 
methylamino hydrochloride and. 3 grams o± paraformaldehyde 



14 

in 35 ml. of absolute ethanol were refluxed for 0.75 hour 

under nitrogen. The solution was then cooled in a re- 
frigerator and filtered, and the precipitate was washed 

with absolute ethanol. The crystals were then triturated 
and washed with warm, dry ether, and. the product was re- 
crystallized from a mixthnimi amount of absolute ethanol. 

The yield was 7.0 grams (29%) of white granular crystals 
with a melting point of 14800. Analysis calculated for 

C11H1801N30: C, 54.20; H, 7.44; N, 17.24; Cl, 14.55. 

Found: C, 54e24; H, 7.53; N, 17.21; Cl, 14.57. 

The picrate prepared from the salt and aqueous so- 

dium picrate, aíter recrystallization from ethanol, 

melted at 148°C. 

5-( -3-Dimethylamino-1-hydroxy-n-propyl) -2, 4-dim eth- 
ylpyrirnidine hydrochloride. The 

(0.029 mole) of the amino ketone 

quired five hours. The catalyst 
duct failed to crystallize. The 

yielding a syrup which would not 

solvents. 

This syrup was dissolved in 

reduction of 7 grams 

in 40 ml. of ethanol re- 
was removed, but the pro- 

solvent was then removed, 

crystallize from the usual 

10 ml. of water, treated 
with 10 ml. of 20% sodium hydroxide, then extracted with 

ether. The product was a brown oil which slowly crystal- 
lized upon standing. Two and five-tenths grame of these 

crystals were dissolved in an excess of petroleum ether 

and treated several times with charcoal. The petroleum 



ether solution was then slowly evaporated at reduced pres- 

sure and room temperature until crystals aDpeared, where- 

upon it was cooled in a refrigerator. The yield was one 

gram of large, soft, slightly-yellow crystals with a melt- 

ing point of 60°C. Analysis calculated for 011H19N30: 

C, 63.12; H, 9.15; N, 20.08. Found: C, 63.30; H, 8.93; 

N, 20.17. 

The picrate made in ethereal solution and recrystal- 

lized from alcohol melted at 130-133°C. 

2- Arnino-5-( -3-D imethyl amino-i-ox opr opyl) -4--methyl-- 

pyrimidine hydrochloride. Fifteen and one-tenth grams 

( o. i mole) of 5-acetyl-2-amino-4--methylpyrimidine, 8 1 

grams (0.1 mole) of dimethylamine hydrochloride 

grams of paraformaldehyde were refluxed for three hours 

under nitrogen in 300 ml. of absolute ethanol. One gram 

of paraí'ormaldehyde and. 0.5 gram of dimethylamino hydro- 

chloride were added, and refiuxing was continued for 

another hour. The solution was then cooled in a ref rig- 

erator, filtered, and washed with a small amount of abso- 

lute ethanol, then triturated and washed with warm ether. 

The crude product was then recrystallized from absolute 

ethanol. The yield was 53.5 grams (54%) of white solid 

with a melting point of 208-2100C. Analysis calculated 

for 010H17C1N40: 0, 49.08; H, 7.00; N, 22.89; Cl, 14.49. 

Founa: C, 49.02; H, 7.27; N, 22.83; Cl, 14.58. 

The picrate prepared from the salt and aoueous sodi- 
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urn picrEte, after recrystallization from ethanol, melted 

at 170-172°C. 

2-Amjno-5--( 3-dimethylam ino-1-hydroxy-n-propyl) -4- 

methylpyrimiclirie. Two granis (0.008 mole) of the amino 

ketone hydrochloride in 100 ml. of methanol with 100 

milligrams of platinuni oxide were reduced 10 hours. The 

catalyst was removed and the product crystallized by slow- 

ly evaporating the methanol under vacuum at room temera- 

ture. The crystals were recrystallized from a minimum 

amount of ethanol. The yield was one gram (50%) of white 

crystalline material. The crystals undergo a monotropic 

transformation on the melting point block around 185°C., 

finally melting at 204-206°C. Analysis calculated for 

010H19C1N40: C, 48.67; H, 7.76; N, 22.71; Cl, 14.38. 

Found: 0, 48.40, H, 7.81, }, 22.68, Cl, 14.25. 

The picrate prepared from aaueous sodium picrate and 

the hydrochloride precipitated as yellow needles. The 

product recrystallized from alcohol melted at 162_16400. 
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STMARY 

5-Ac ety1-2-amino-4--nethylpyrim1 dine and 5-ac etyl-2, 

4-dimethylpyrimidine have been prepared by Mitter's meth- 

od of synthesizing acetylpyrimidines. 

By application of the Mannich reaction to 2-R-5- 

acetyl-4-nethylpyrimid1nes (-R amino, methyl, phenyl) 

followed by catalytic reduction, pyriinidine amino alcohols 

have been prepared in which the side chain C H O H C H 2 

o H 2 N R 2 ( R Z dimethylamino, diethylarnino) is lo- 

cated at the 5 position. 
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APPENDIX 

STRUCTURAL FORMtj LAS 

Acetylpyrirnidines 

N-OH 
(CH3)- U 

(CH300NH?-J-c O-C --CH3 
(NH2)- ' 

N O-CH3 

Amino ketones 

N - CH 
(CH )- " u o -(CH 
(o)--c C-C--CH2-CH2-N- 32 
(H2)- ' i 1-(0H2CH3)2 

N = O-CH3 

Amino alcohols 

N - CH 
(CH3)- 'i " OH -(CH3)2 

(c5H5 
-} 

-C C-C-C H2-OH2--N- 
(NH2 t H (-(CH2CH3)2 

C O-CH3 

The compounds described in the "Exerjmenta1" section 

of this paper are represented on this oage. The synthesis 

of all these compounds was oricinated and developed in 

this laboratory. 


