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Twenty new acetylenic 1,4-aminoalcohols have been prepared by the condensation of acetylenic amines, I1'K2C( NH3K.4 >- 
M H ,  with carbonyl compounds. Yields ranged from 2 to 90%, depending on the nature of the carbonyl reagent and con- 
densing agent employed. Assorted derivatives were prepared by hydrogenation, acylation, etc. 

DISCUSSION 

A recent paper3 in this series described the con- 
densation of 3-amino-3-methyl-1-pentyne with a 
few carbonyl compounds. It is evident that the re- 
action involved namely, 

R1R2C(NR3R4)C = CH + 
may be used to prepare a very large number of new 
compounds. Since some of these may well have use- 
ful drug properties, it was considered worth while to  
study the reaction in some detail and to make avail- 
able a good assortment of the aminoalcohols for 
broad ~creening.~ 

The methods used to  effect the desired reaction 
are illustrated in Tables I and 11. It will be seen that 
yields varied widely and depend on the nature of the 
carbonyl reagent and the particular condensing 
agent employed. 

R5COR6 -t R'R2C(NR3R4)aC-C(OH)R6R6 

TABLE I 

CONDENSATION OF ~-AMIN~-~-METHYL~-BUTYNE WITH 
ACETOPHENONE 

Condensing agent Moles of Yield, 

2-AMIN0-2-METHYL-5-PHENYL-3-HEXYNE-5-OL (VI) FROM 

Method (moles) Ketone % 
A LiNHgNHt (0.22) 0.20 7 

C CzHbMgBr-ether (0.21) .20 11 
C C2HsMgBr-ether (0.40) .20 12 
D NaNHrNHa (0.62) .60 2 

B LiNHpether (0.21) .20 trace 

E KNHz-NHa (0.32) .30 trace 

The step-wise hydrogenation of several of the 
acetylenic aminoalcohols was studied. It appears 
that reduction by sodium in liquid ammonia and 
hydrogenation with 5% Pd-BaCOs produces the 
trans- and cis-olefinic analogs, respectively, while 

(1) Paper LXII on substituted acetylenes; previous 
paper, J .  Am. Chem. Soc., 77,3253 (1955). 

(2) Eli Lilly and Co. Fellow, 1952-1955. Abstracted from 
the Ph.D. Dissertation of J .  M. C., Univ. of Notre Dame, 
1955. 

(3) G. E Hennion and E. G. Teach, J .  Am Chem. SOC., 
75. 4297 (1953). C!. H. Huggill and J. Rose, J. Chem. SOC., _ _  , -  

335 (195oj. 
(4) Pharmacological testing is in progress in the Lilly 

Research LaboraGries, Indi&apolis, Indiana. 

TABLE I1 
3 - A M I N o - 3 , 6 - D I M E T H Y I O ~ N E - 6 O L  (XIV) FROM CON- 
DENSATION O F  3-AMIN&-METHYL-l-PENlTNE WITH METHYL 

ETHYL KETONE 

Condensing agent 
Method (moles) 

A LiNHgNH, (0.23) 
B LiNHTether (0.21) 
C C2H5MgBr-ether (0.20) 
C CsHbMgBr-ether (0.40) 
D NaNHrNHa (0.40) 
E KNHI-NH~ (0.23) 

Moles of Yield, 
Ketone % 

0.20 52 
.20 4 
.20 7 
.23 6 
.30 35 
.20 36 

hydrogenation with Raney nickel affords the 
saturated derivatives. 

The acetylenic aminoalcohols were readily trans- 
formed to  the N-benzoyl and N-acetyl derivatives, 
which, unlike the aminoalcohols, are not soluble in 
dilute acid. Further evidence for the expected N- 
acylation was obtained in the case of 1-(9'-hy- 
droxy-9'-fluorenyl) -3 -methyl -3 -amino- 1 - pentyne 
(XIII) where the benzoyl derivative was oxidized 
to N-benzoyl-isovaline and fluorenone. 

The carbon disulfide reaction with the acetylenic 
aminoalcohols having the -NH2 group yielded 
thiazolidine-2-thione derivatives as previously re- 
ported. 

The new acetylenic aminoalcohols are described 
in Tables I11 and IV. 

EXPERIMENTAL 

Acetylenic amines. 3-Amin&-methyl-l-butyne, 3-amino- 
%methyl-l-pentyne, 3-ethylamiud-methyl-l-pentyne, and 
3-aminel-hexyne were prepared as previously described.*.S 

S - C h b m l  -butyne was prepared from l-butyn-3-o16 by 
treatment with thionyl chloride.' From 70 g. (1 mole) of 
carbinol, 130 g. of thionyl chloride, and 1.5 g. of pyridine, 
the yield of chloride was 50 g. (57%), b.p. 68-69', n*: 
1.4221. A redistilled Dortion had b.D. 68.5". na2 1.4218, 

, I  

dzs 0.9466. 
Anal. Calc'd for C4H5C1: C1, 40.05. Found: C1, 39.70. 
3-Amino-1-butvne. Sodium (23 g.) was converted to 

sodamide in 906 ml. of liquid- ammonia and 70 g. of 3- 

(5) G. F. Hennion and E. G. Teach, J .  Am. Chem. Soc., 
75,1653 (1953). 

(6) G. F. Hennion and W. S. Murray, J .  Am. C h .  Soc., 
64, 1220 (1942); R. Lespieau, Bull. SOC. chim., 39, 991 
(1926). 

(7) G. F. Hennion and J. J .  Sheehan, J. Am. Chem. Soc., 
71, 1964 (1949). 

791 



792 HENNION AND CAMPBELL VOL. 21 

TABLE I11 

CONDENSATION OF ACETYLENIC AMINES WITH CARBON= COMPOUNDS 

Compd. Carbonyl Compd. Product Method 

.kCETYLENIC ~,4-AMlNOALCOHOLGJ R'R*C(NR'R4)-C~-C(OH)R'R6, FROM 

-- 
-. 

I 

I1 
I11 
It' 

7 -  

VI 
VI1 

VI11 

I S  

1\: 

X [  

XI [ 

XI1 : 
XII?  
XI' 

XVT 

XVIl 

XVIII 
XIX 

xx 

A. FROM 3-AMINO-1-BUTYNE 

Benzophenone l,l-Diphenyl4amino-2-pentyne-l-ol .A 

Methyl ethyl ketone 2-Amino-2,5-dimethyl-3-heptyne-5-01 n 
Acetone 2,5-DimethyI-5-amino-3-hexyne-2-01 D 
Benzophenone l,l-Diphenyl-4-amino4-methyl-2-pentyne- D 

Methyl n-amyl ketone 2-Amino-2,5-dimethyl-3-decyne-5-01 D 

Diisopropyl ketone 2-Amino-2,6-dimethyl-5-isopropyl-3-heptyne- D 

3-Methylcyclohexanone 1-( 1-Hydroxy-3-me thylcyclohexyl)3-amino- A 

B. FROM 3-AMINO-3-METHYL-1-BUTYNE 

1-01 

Acetophenone 2-Amino-2-methyl-5-phenyl-3-hexyne-5-ol Table I 

5-01 

3-methyl-1-butyne 
C. FROM ~-DIMETHYLAMINO-%METHYIP~-BUTYNE 

13enzophenone l,l-Diphenyl-4-dimethylamino-4-methyl-2- 
pentyne- 1-01 

D. FROM 3-AMIN0-3-METHYL-l-PENTYNE 

Cyclohexanone 1-( l-Hydroxycyclohexyl)-3-amino-3-methyl- 

3-Methylcy clohexanone 1-( 1-Hydroxy-3-methylcyclohexyl)-3-amino- 

Teratraldehy de 1-( 3,4-Dimethoxyphenyl)-4-amino-bmethyl- 

Fluorenone 1-( 9-Hydroxy-9-fluorenyl)-3-amino-3- 

Methyl ethyl ketone 3-Amino-3,6-dimethyl-4-octyne-6-0l 
Methyl n-propyl ketone 3-.4mino-3,6-dimethyl-4-nonyne-6-01 
Methyl n-heptadecyl 3-.4min0-3~6-dimethy1-4-tricosyne-6-0l 

Benzaldehyde 1-Phenyl-4-amino-4-methyl-2-hexyne-1-01 

Acetone 2,5-Dimethyl-5-ethylamino-3-heptyne-2-01 
Fluorenone 1-( 9-Hydroxy-S-fluorenyI)-l-ethylamino- 

1-pentyne 

3-methyl-1-pentyne 

2-hexyne-1-01 

methyl-1-pentyne 

ketone 

E. FROM 3-ETHYLAMINO-3-METHYL1-PENTYNE 

3-methyl-1-pentyne 
F. FROM 3-AMINO-1-HEXYNE 

Benzophenone l,l-Diphenyl-4-amino-2-heptyne-l-o1 

A 

D 

.4 

C 

D 

Table I1 
A 
A 

B 

D 
D 

D 

TABLE I V  chloro-1-biitvne in 260 ml. of anhvdrous ether was added 

MELTING POINTS, YIELDS, A N D  ANALYSES, ACETYLENIC 
1,'&AMINOALCOHOLS 

Compd. 

I 
I1 

I11 
IV 
V 

VI 
VI1 

VI11 
I ;Y 
X 

X I  
XI1 

XI11 
XIV 
XV 

XVI 
XVII 

XVIII 
X I S  
XX 

Mol.  
Formula 

Yidd, M.p., Nitrogen 
% 'C.n Calc'd Obs'd 

41 116 5-117 5 5 57 5 63 

13 79-80 9 92 10 03 
6 130-131 5 28 5 00 

Table I 62-64 6 89 6 82 
26 47-49 7 10 6 88 

30 155 5-1.57 4 78 4 68 
38 70 5-71 7 17 7 00 
21 63-66 6 69 6 48 
48 oil 5 32 *5 75 
85 151-152 5 5 05 4 74 

Table I1 51-53 8 28 8.34 
36 41-42 7 64 7 68 
26 59 5-61 3 69 3 72 

68 60-62 5 9 02 9 22 

17 32-34 7 10 7 10 

15 74 5-76 7 17 7 09 

32 60-61 5 6 89 6 96 
7 75-77 7 65 7.79 

87 166-167 5 4 59 4 50 
89 95-96 5 01 5 19 

dropnise with stirring. The product"was isolated in the usiial 
way.' Two distillations yielded 18.7 g. of amine, b.p. 82- 
83.5", n y  1.4305, d26 0.812. 

The amine (2 g.) was converted to the hydrochloride in 
anhydrous ether, and the precipitate was crystallized !rom 
a mixture of ethyl acetate and absolute ethanol; m.p. 166- 
167" (sealed cap., dec.); yield, 1.6 g. 

Anal. Calc'd for C4&C1N: N, 13.27. Found: N, 13.13. 
3-Dimthylamino-3-methyl-l-butyne. To a cold solution of 

83 g. (1 mole) of 3-amino-3-methyl-l-butyne6 in 100 ml. of 
ether was added 252 g. (2 moles) of dimethyl sulfate in 200 
inl. of ether with stirring (45 minutes). The solution then 
was refluxed with stirring for 1 hour, cooled by means of an 
ire-bath, and 164 g. (4.1 moles) of sodium hydroxide in 250 
ml. of water was added with stirring (30 minutes). The mix- 
ture was refluxed again for 2 hours and 100 ml. of water and 
100 ml. of ether then were added. The ethereel layer was 
separated and the aqueous layer was extracted three times 
with 100-ml. portions of ether. The combined ethereal solu- 
tion was dried with potassium carbonate and the ether was 
removed by distillation, leaving a white, crystalline residue 
of 3-dimethylamino-3-methyl-l-butyne, wt. 32 g. This mate- 
rial proved difficult to purify because of its extreme vola- 
tility. Sublimation gave 30 g of product, m.p. sealed cap., 
100.5-102° (lit.B 97-98"). 

(8) I. G. Farbenindustrie, French Patent fG9,875 (1939); 
C h m .  Abstr., 33, 7820 (1939). 0 Uncorrc nted. 
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The hydrochlorzde, precipitated from ether and crystal- 
lized from a mixture of ethyl acetate and absolute ethanol, 
had m.p. 234-236.5" (uncorr., sealed cap., with dec.). 

Anal. Calc'd for C7H&lN: N, 9.49. Found: N, 9.46. 
Acetylenic I,.&aminoakohols were prepared from the 

acetylenic amines by condensation with carbonyl compounds 
according to the methods illustrated below. All melting 
points are uncorrected. 

S-Amino-5,6-dimethyl-4-0ctyne-6'-01 (XIV). Method A .  
Lithium (1.6 g., 0.23 g.-atom) was converted to the amide 
in 500 ml. of liquid ammonia and 19.4 g. (0.2 mole) of 3- 
amino-3-methyl-1-pentyne dissolved in 50 ml. of anhydrous 
ether was added dropwise with stirring. After 15 minutes 
14.4 g. (0.2 mole) of methyl ethyl ketone diluted with 50 
ml. of ether was added dropwise with stirring (15 minutes). 
The stirring was continued for 4 hours and the mixture was 
allowed to stand overnight. Methanol (10 ml.), 200 g. of 
chopped ice, and 50 ml. of ether were added, and the 
ethereal layer was separated and the aqueous layer was 
extracted with 50 ml. of ether. The combined ethereal layers 
were dried superficially with magnesium sulfate and then 
with potassium carbohate. The ether was removed by dis- 
tillation (last portion i n  uacuo) and the waxy residue was 
crystallized from petroleum ether; yield 17.6 g. (52y0), m.p. 
50-51". Recrystallization raised the m.p. to 51-53'. 

Methcd D. The procedure described above was repeated 
using sodium in place of lithium; yield, 35%. 

Method E. Use of potassium in place of lithium gave a 36Yc 
yield. 

Method B. Lithium (1.46 g., 0.21 g.-atom) was converted 
to the amide in 300 ml. of liquid ammonia and 20.4 g. (0.21 
mole) of 3-amino-3-methyl-1-pentyne in 100 ml. sf anhydrous 
ether was added dropwise with stirring. More ether was 
added (ca .  100 ml.) and the ammonia was removed by 
heating with cold water and finally with the aid of a stream 
of dry nitrogen while heating to reflux temperature. Methyl 
ethyl ketone (14.4 g., 0.2 mole) diluted with 150 ml. of 
anhydrous ether was added dropwise with stirring. The 
product was recovered essentially as described above; 
yield 1 g. (3y0), m.p. 51-52'. 

4- Methyl-~-ethylS-(&'-methyl-%'-hydroxybut~liden)thia- 
zolidine-bthione. The aminoalcohol (XIV) described above 
( 5  g.) was treated with 5 ml. of carbon disulfide in 30 ml. 
of absolute ethanol as previously r e p ~ r t e d . ~  Crystallization 
from a mixture of ethyl alcohol and cyclohexane gave 5.1 g. 
of product, m.p. 145-146". 

Anal. Calc'd for C11HIgNOS?: N, 5.71. Found: N, 5.44. 
d-Amino-&niethyl-5-phenyI-3-hexyne-5-01 (VI).  Method C. 

Ethylmagnesiiim bromide was prepared from 5.1 g. of mag- 
nesium turnings, 22 g. of eth,yI bromide, and 100 ml. of 
anhydrous ether. 3-Amino-3-methyl-1-butyne (16.6 g., 0.2 
mole) in 100 ml. of anhydrous ether was added dropwise 
with stirring (40 niintites). The pasty mass so formed was 
diluted with 50 ml. of ether and refluxed for 40 minutes. 
Acetophenone (24.0 g., 0.2 mole) in 100 ml. of ether was 
added dropwise (20 minutes) and the mixture was refluxed 
with stirring for 2 hours. Hydrolysis was effected with satu- 
rated ammonium chloride solution, and the ether layer was 
separated and sufficient lOyc hydrochloric acid was added to 
extract the basic material (pH 1-2 in the aqueous layer). 
The ether layer was extracted once with 100 ml. of 10% 
HCl and the combined acidic aqueous extract was made 
alkaline with 307, potassium hydroxide solution. The 
alkalitic! aqueous solution then was extracted wit,h two 75- 
ml. portions of ether. The ethereal solution was dried with 
magnesium sulfate and then with potassium carbonate, 
filtered. and the ether was removed by distillation (finally 
in vaczto). The residue solidified slowly and the product 
was purified by crystallization from a mixture of benzene 
and petroleum ether; yield 5.6 g. (l lyo),  m.p. 62.5-64'. 

4,d-Dimelh yl-5-(d'-pheny1-d1-h ydroxy propylidene )thiazoli- 
dzne-%thirme. The aminoalcohol (VI) described above (5 9.) 
with 5 ml. of carbon disulfide in 40 ml. of ethanol gave 4.4 

g. of product after one I 

After two recrystallizations the m.p. was 145-146". 
tllization from ethyl alcohol. 

ilnal. Calc'd for Cl4Hi7NOS2: X, 5.01. Foiind: S, 4.82. 
tra~-l,l-Diphenyb~-ami?ko-~-~neihyl-d-hexene-l-ol. One- 

tenth mole (27.9 g . )  of l,l-dipheny1-4-amino-4-methyl- 
2-hexyne-1-01 (m.p. 10%109"; hemisulfate, m.p. 198") de- 
scribed in an earlier paper3 was added to 5.8 g. (0.25 g.- 
atom) of sodium in 1 liter of liquid ammonia with 530 ml. 
of ether. The mixture was st,irred for several hours and 13.4 
g. (0.25 mole) of ammonium chloride was added in small 
portions. The product was allowed to stand overnight, 15 
ml. of methanol was added to wash down the sides of the 
flask, and 100 g. of chopped ice was added. The et,hereai 
laver was separated and the aqueous layer was extracted 
with 100 ml. of ether. The combined ether extract was dried 
with magnesium sulfate, filtered, and the ether was removed 
by distillation. The residue was cooled with ice, a small 
amount of petroleum ether was added, and the solution 
was scratched to indrire crystallization. The product was 
collected and recrystallized from a mixture of petroleum 
ether and benzene; yield 12.2 g. (43%); m.p. 91.542" 
after an addit,ional recrystallization. The hemisulfate had 
m.p. 185-187" (der.). 

Anal. Calc'd for C19HJO: S, 4.98. Found: S, 1.93. 
cis-l,l-l>iphen~/l-4-an~ino-4-methyl-&hexene-l-ol. Hydro- 

genation of 17.5 g. of l,l-diphenyl-4-amino-4-methy1-2- 
hexyne-1-01 with 0.555 g. of 5% Pd-IlaC03 in 175 ml. of 
95% ethyl alcohol at an initial pressure of 61 p.s.i.g. gave 
9.5 g. of product after one crystallization from petroleum 
ether; ni.p. 79-80.5". Recrystallization raised the m.p. to 
80-81.5". (The saturated product,3 obtained by hydrogena- 
tion with Raney nickel, melts at 94-95'.) 

Anal. Calc'd for C19H?3NO: S, 4.08. Found: N, 4.89. 
l,l-Diphenyl-~-acetylantino-%'-heptyne-l-ol. I,l-Diphenyl-4- 

amino-2-heptyne-1-01 (XX), m.p. 95-96' (5 g.), was heated 
with 10 ml. of acetic anhydride for 5 minutes, cooled, and 
the product was collected by filt,ration, washed well with 
water, and crystallized from aqueous ethanol. Yield, 4.4 
g., m.p. 171-172'. Rwrystallization gave large crystals, 
m.p. 173-174". 

.4nal. Calr'd for C?lH?&02: N, 4.36. Foc~nd: S,  4.45. 
1 -(9 '-Hydroxy-9 '-jhorenyl)-J-benzoylan~ino-3--meth2/1-1- 

pent:t/ne. A mixture of 20 ml. of 5y0 sodium hydroxide solu- 
tion, 50 nil. of chloroform, 7 g. of benzoyl chloride, and 9.2 
g. of 1-(9'-hydroxy-9'-fluorenyl)-3-an~ino-~methyl-l-pen- 
tyne (XIII) was shaken frequently over a period of 24 
hours. The chloroform layer was separated and the aqueoris 
layer was ext.racted with 20 ml. of chloroform. The rombined 
chloroform solution was washed three t,imes with 20-ml. 
portions of \vat,er, dried with potassium carbonate, filtered, 
and concentrated to n volume of about 30 ml. The solution 
wa9 cooled and 100 nil. of cyclohexane was added. Thc 
prvcipitate was crystallized from a mixture of petroleum 
ether and benzene; yield, 9.5 g., m.p. 162.5163.5", not 
altered by recrystallization. 

ilnal. Calr'd for Cz6Hz3N02: N, 3.67. Found: X, 3.60. 
Oridation. A suspension of 6 g. of the benzoylamino 

derivative described above in 100 ml. of 0.3% KOH solu- 
tion was heated to 60-80" and treated wit'h 6.6 g. of potas- 
sium permanganate, added in small portions, over 4.5 
hours. The mixture was stirred for an additional 7 hours at 
about 70°, filtered, and the filtrate was made strongly acid 
with conc'd HC1. The solution was concentrated somewhat 
and cooled to crystallize the N-benzoyl-dl-isovalie; yield 
2 g. After crystallization from aqueous alcohol the m.p. was 
195' (sealed cap., uncorr., with dec.); N.E. Calc'd, 221, 
N.E. Obs'd, 219. (Lit.$ m.p. 19&199".) The manganese 
dioxide cake recovered from the oxidation was subjected to 

(9) M. D. Slimmer, Ber., 35, 407 (1902). 
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continuous ether extraction for 7 hours, the ether was dit+ M'ci&, W. L. Brown, H. L. Hunter, and W. J. 
tilled, and the residue waa c r y s t a b e d  from aqueous alcohol. &hen& of the Lfly Research Laboratories for a 
Yield of fluorenone 1.8 g., m.p. 82-83.5", raised to 8 3 - 8 4 O  
by recrystallization and not depressed by an authentic large number Of are due to 
sample. Dr. F. E. Cislak, Reilly Tar and Chemical Corp., 

Indianapolis, Ind., and Dr. C. 0. Herman, Air Re- 
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