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ABSTRACT

It was found that n-butyllithium reacts with 1-phenylpropyne 

in ethyl ether at room temperature to form 3-phenylpropyne (I, 72%) 

after hydrolysis, or a polycarboxylic acid tentatively assigned 

structure II (27%) when the reaction mixture is carbonated.

t-Butyllithium and 1-phenylpropyne in ligroin at 80° yield 

3-phenylpropyne in 55% yield.

h 2o
C6H5-C=C-CH3 + n-C4H9Li  > C^H^-CHg-CsC-H

(Et.O)
(I)

D O
C6H5-teC-CH3 + n-C^HgLi ------  > CgHj-CHD-teC-D

(Et20) J  C02 (III)
c6h5-ch(cooh)-c=c-cooh 

(II) H20
C H_-C=C-CHq + t-CzHnLi -------------------> CAHq-CHo-C=C-H
6 5 3 ™ (ligroin) 6 5  "

Deuterolysis experiments indicate the formation of the unusual



INTRODUCTION

Organolithium compounds were first prepared in 1917 by

Schlenk and Holz by reacting lithium metal with alkyl- and aryl-
1mercury compounds0 Because of the impractical method of

preparation, little more was done with the compounds until 1930

when the direct reaction of alkyl- and aryl- halides with lithium
2

metal was reported by Ziegler and Colonius*

Organolithium compounds possess the ability to initiate 

stereospecific polymerization which has generated considerable 

interest* One of the most common examples is that of the polymeri

zation of isoprene to give natural rubber, i0e 0, poly cis-.l,4 -iso- 
3prene*

Polyisoprene may be produced using other initiators, such

as the other alkali metal organic compounds as well as free radical

and cationic types, but the polymer contains 1 ,2 -, 3,4-, as well .
3as cis and trans 1,4-units * Being very sensitive to the solvent

polarity, even with organolithium reagents this reaction will

yield a random polyisoprene structure in more polar solvents such 
3as ethers * Current lines of thought concerning the nature of

the stereospecificity of this reaction tend to involve the covalent 

character of the carbon metal bond*^ In non-polar solvents, a six

1



center transition state has been suggested (Figure 1). A reasonable 

explanation for the random structure in polar solvents or when using

CH3

fCHoH2 {

✓ V

/ 1
1 /V
N - /

R Li

CHr

\
ch2

Figure 1

other alkali metal compounds is the possible existence of an ion- 

pair with the lithium ion accompanying the growing chain but not 

affecting the stereospecificity of the growing chain.

Investigations of organolithium compounds and acetylenes were 

begun in these laboratories to determine whether a similar four center 

attack would lead to a stereospecific cis addition.

Because its symmetry would aid in product identification, 

diphenylacetylene was chosen as the first compound to be investigated 

in these laboratories. The phenyl groups aided the determination 

of stereochemistry of olefinic products and eliminated the chance of 

abstracting adjacent methlene protons.

Gardlund"* and Gardlund^ showed that n-butyllithium reacts 

with diphenylacetylene in ethyl ether at room temperature to 

yield a dicarboxylic acid and a substituted indone. These two pro

ducts occurred by the addition of the n-butyl group to the triple 

bond and metalation of the ring.^ It was also found that at higher 

temperatures, t>butyllithium reacted with diphenylacetylene to give



3
1,2^3j4-tetraphenylbutadiene and trans-stilbene.^ Additional work 

from these laboratories has proven the structures of the acid and 

the indone to be those of 2-phenyl-3-n-butylindone (V) and 2-phenyl- 

3-(o-carboxy-phenyl)-2-heptenoic acid (IV)

nBu

COOH
COOH

(IV) (V)

Figure 2

In the present work the reaction of organolithiums with 

1 -phenylpropyne was investigated to determine whether addition would 

occur in the presence of acidic protons, and, if it did, would it 

be in a trans manner and would there also be metallation of the ring.

Isomerization of Acetylenic Compounds

The isomerization of acetylenes by strong bases has been 

noted in the literature.^ When 6 -dodecyne was treated with sodamide, 

the triple bond moved from the six- to the one- carbon position in 

the carbon chain.

paraffin
c5h11-c==c-c5hH +  NaNH2 ---------------- ) C1 0 H2 i-C=C-H

210°

Figure 3



4
Organometallic Additions to Acetylenes

Previous to the work in these laboratories the alkali metal 

organometallic reagents had been reported only to add to diphenyl- 

acetylene as shown in Figure 4. The activity of Grignard reagents

ch3 ch3 c6h5

C6H5-C‘ K+ + C6H5-C=C-C6H5  ) C6H5-i C(0) =

i,CH3 ch3 cooh

Figure 4

is usually less than that of organolithium compounds. Under normal 

Grignard reaction conditions, Grignard reagents do not add to acety- 

lenic systems.^ However, in 1962 M. Tsutsui reported the reaction 

of phenyl Grignard reagent and diphenylacetylene in a tetra-
Q

hydrofuran-xylene solvent system. It was noted that a small amount
O

of hexaphenylbenzene (VII) was obtained and later a dimer of 

tetraphenylcyclobutadiene was identified as octaphenylcubane (VI).^

C6 H5 -C=C-C6 H5
(THF-'xylene)

C6H5MgBr

(VI) (VII)

Figure 5

Organoaluminum compounds have been treated with acetylenes. 

In diethyl ether, diphenylacetylene and triphenylaluminum react to



yield benzene and an aluminole. The aluminole probably arises from 

a concerted addition of triphenylaluminum to diphenylacetylene to 

give an unisolated intermediate (VIII) which then forms the aluminole 

(IX) through metalat ions,

(C6H5) ̂ 1  + C6 H5 -C=C-C6H5  >

+
"AT

(VIII) (IX)

Figure 6

10
It was suggested that the circled ortho-hydrogen was "pseudoacidic."

Wilke and Muller treated various aluminum compounds with 

several acetylenes, including diphenylacetylene, acetylene, 1 - and 

3-hexyne.^

C6H5 -C=C-C6 H5 +  ( C ^ ^ A I H  ------ ) C6 H5 - j = = = = = C H - C 6 H5

ai(c4h9) 2

C2H5 -C=e-C2H5 +  R ^ I H  ------) C2H5 - C = = C H - C 2H5

air2

C4H 9 -C=C-H + (iso-C4 H9 )2A l H ----------------- ^ (iso-^Hg) 2A1-CI^CH-C4H9

Figure 7



It was also noted that if the proportion of diisobutyl aluminum was 

increased to 2 :1, a second addition occurred.

c4 h9 -c=c-h + 2r2aih ----------^ r 2ai-ch=c-c4 h9 - > r 2ai-c-ch2 c4 h9

air2

Figure 8

Phenylacetylene and triphenylsilylpotassium gave upon hydro

lysis tetraphenylsilane as the major product. When carbonated,
12

3 -phenyl-2 -propynoic acid and tetraphenylsilane were isolated.

H+
C6H5-feC-H + (C6H5)3S i K ----------- >(C6H5)4Si

H2°

co2
C6H5 -C=.C-H + (C6 H5)3SiK  > C6H5 -C=C-COOH

Figure 9

Truce and co-workers found that in their work on the addition 

of thiol salts to acetylenes and in previous work noted in the 

literature there seemed to be a definite pattern taken in these 

additions. To phenylacetylene, 1-hexyne, or 2-butyne was added either 

methyl- or p-tolythiol. In all cases the product was a single stereo

isomer having arisen from a trans addition. Because of his own

work and the work recorded in the literature, Truce postulated the 

"Rule of Trans Nucleophilie Addition" to acetylenes. This



stereospecificity has been attributed to the fact that, in the transi

tion state, the negative charges arising from the unshared electron 

pair on the carbon and the attacking nucleophile are as greatly 

separated as possible. This leads to the opposite stereochemistry 

as observed in the addition of the covalent organolithium compound 

to isoprene.

EtOH yH
C6H5 -C=C-H + pCH3 -C6H5-SNa -------- ) ^C=Cf

C6H 5 -C=C-H + CH3SNa -------) ^>0
EtOH

<

CH3 -(SC-CH3 +  p-CyHy-SNa

C4H9 -C-C-H + p-CyHy-SNa

C6 5 SCH3
EtOH

EtOH

Figure 10

/ CH3
H ^ ^  C^SCyHy-

H H
C-=" c (20%)
C4H9 SCyHy-p

f

yHy-p k
(80%)sc

In the work done in these laboratories noted previously, the 

products obtained also follow this rule. The 2-phenyl-3-(o-carboxy- 

phenyl)-2 -heptenoic acid was shown to be trans by the formation of 

the anhydride as shown below. This also proved the ortho assignment 

of the carboxyl group in (IV)



COOH :o o h

Figure



DISCUSSION OF RESULTS

This work encompasses a study of the reaction of alkyllithium 

compounds with 1 -phenylpropyne and a number of aliphatic acetylenes. 

In order to investigate the possibility of addition by an organoli- 

thium compound to an acetylene with aliphatic protons present, 1 - 

phenylpropyne was chosen.

The synthesis of 1-phenylpropyne used was that of Hurd and 

Tockman^ except that potassium tertiary butoxide was substituted 

for alcoholic potassium hydroxide as shown below.

C6H5“CH2-fi"CH3 +  P C 1 5

(-HC1)

K+ OtBu
C6H5-C=C-CH3^-------  1/2C6H5-CH=C-CH3 + 1/2C6H5-CH2-C=CH2

Figure 12

1 -Phenylpropyne and n-butyllithium in ethyl ether at room 

temperature yield after hydrolysis 3 -phenylpropyne (I) in 7 2% yield.

(Et20)
C6H5 -C=C-CH3 + n-C4 H9Li ---------------}

HoO
(I)

Figure 13 

9



10
The nuclear magnetic resonance spectrum indicates that the 

molecule contains 5 aromatic (2.701), 2 benzylic (6.474"), and one 

acetylenic proton (7.954). The physical constants compare 

favorably with those given in the literature. The bis-phenyl- 

propynl mercury derivative, when mixed with an authentic sample, 

showed no depression in melting point.

NaOH
Hgl2 + 2KI  > K2HgI4

2C6H5 -CH2 -C=C-H +  K2HgI4 ------------) (C6H5 -CH2 -CeC) Hg +  2HI +  2KI

Figure 14

An authentic sample of 3-phenylpropyne was prepared by heating 1- 

phenylpropyne and sodamide at 110°.^3

C6H5CH3 .C6 H5 -C=C-CH3 +  NaNH2 -----  )  C^H -CHg-CsC-H
room temp.

Figure 15

The ultraviolet spectrum of the product showed a single absorption

peak at 206 mu (8700). The infrared spectrum showed a sharp peak at 
-13310 cm . Both of these compared well with those of the authentic 

sample.

There was also isolated n-butyl alcohol in 20% yield, as 

based on the n-butyllithium. The infrared spectrum was almost iden

tical with that of authentic n-butyl alcohol, and a mixed melting 

point of the a-naphthyl urethane"^ showed no depression in melting



11
point with an authentic sample. Comparison of retention times using 

flame ionization gas chromatography showed no difference for either 

3-phenylpropyne or n-butyl alcohol with authentic samples, A small 

amount of n-octane was also detected.

Hydrolysis of the n-butyllithium 1-phenylpropyne reaction 

mixture with deuterium oxide unexpectedly yielded a 3-phenylpropyne 

in which there was slightly more than two deuterium atoms per mole

cule. The n.m.r. spectrum of this compound revealed three peaks 

at the appropriate values, but instead of a 5:2:1 ratio, it was 

19:2:1. It appears that most of the acetylenic protons and over 

half of the benzylic protons have been replaced by deuterium atoms.

From this it can be safely assumed that very few, if any, aromatic 

protons have been abstracted. The physical constants again were 

comparable to those in the literature, and no depression in the 

melting point was observed when the bis-phenylpropynl mercury deri

vative was mixed with an authentic sample. This means that n-butyl- 

lithium has abstracted two protons to give the unusual dianion 0-C=C=C=H.

n-BuLi +  C H -C=C-CH

n-BuLi
C,Hc-C=C=C,

PROTON
0-C-C=C- f

TRANSFER

C H -C-feC-H

Figure 16
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Treatment of the reaction mixture with solid carbon dioxide 

yielded both a neutral and an acidic fraction upon hydrolysis. From 

the acidic fraction was obtained a white, crystalline solid which 

melted at 207-209°, accompanied by the evolution of COg. The struc

ture was tentatively assigned as acid (II) on the basis of the 

following evidence.

COOH

C H -Ih -C=C-C00H
6 5

(II)

Figure 17

The carbon-hydrogen analysis and equivalent weight pointed 

toward a triply hydrated dicarboxylic acid. The n.m.r. of the acid 

in sodium deuteroxide showed five aromatic protons and one benzylic 

proton at 2.70T and 6.33T respectively, and at 5.28T  there was 

a peak for -O-H protons. Part of the protons indicated here are 

from H-O-D which is formed, but the size of the peak showed that 

there was a substantial number more than would be expected. The 

ultraviolet spectrum of the acid showed X m a x  at 237 mu (39,375).

The methyl ester of (II) was prepared from diaxomethane 

and had an empirical formula and molecular weight consistent with 

the dimethyl ester (X) of 4-carboxy-4-phenyl-but-2-ynoic acid. The n.m.r. 

spectrum of the ester shows five aromatic and seven aliphatic protons.



COOH COOCH
I ch2n 2 I 3

C6 H5 -CH-C=C-COOH ----- -— > c6h5 -CH-C=C-COOCH3
(II) (X)

Figure 18

Metalation reactions, it is generally accepted, occur 

through a nucleophilic attack by the anionic species (in these cases 

C^Hg") of the metalating agent on an activated, acidic hydrogen atom 

of the substrate in a so-called "protophilic process." In these 

reactions, the -I inductive effect and the resonance effect of the 

electronegative activating group stabilizes the resulting carbanion 

and the resonance effects are considered negligible. The carbon- 

carbon triple bond is strongly electronegative, and a -C=C-0 group 

should be even more so. The strong -I value of the acetylenic unit is 

illustrated by the striking increase in acid strength of phenylpro- 

piolic acid over similar, more saturated compounds as shown in Table I.

Table I

THERMODYNAMICALLY CORRECTED ACIDITY CONSTANTS 
OF UNSATURATED ACIDS IN WATER AT 25°

Acid Formula IQ^K^

Propionic CH3 «CH2-COOH 1.33

p-Phenylpropionic 0•CH2 •CH2 •COOH 2.19

trans-Cinnamic 0•CH:CH* COOH 3.65

cis-Cinnamic 0*CH:CH»COOH 13.2

Phenylprop iolic 0«C$C»COOH 590.0
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Therefore-^ the methyl hydrogens of 1-phenylpropyne should be

fairly, acidic and susceptible to reaction with protophilese Following

the abstraction of the first proton, a second proton is abstracted

to give the dianion shown above„

Following the n-butyllithium study an examination of the

reaction of 1 -phenylpropyne and tertiary butyllithium was conducted,

using hydrocarbon solvents, since h-butyllithium attacks ethyl ether
-19at temperatures above -40°;o _t - Butyl 1 i t h ium and 1-phenylpropyne

reacted at room temperature for 2 2 hours in ligroin (b0p e 1 0 0 -1 1 0 °) 

yielding 3-phenylpropyne in 55% yields There also was an unisolated 

higher boiling material noted in the flame ionization gas chromato

graph of about 7% yieldo

n-Butyllithium and 3-hexyne at room temperature were allowed 

to react in ether and carbonated^ but only starting material was 

recovered (80%)0



EXPERIMENTAL

Melting points are uncorrected. Nuclear magnetic resonance 

spectra were determined on a Varian Model A-60 (60 me.) spectrometer 

using tetramethylsilane as an internal standard, unless otherwise 

noted. Either a Perkin"Elmer Infracord or a Beckman IR-4 

spectrophotometer was used to determine infrared spectra; a poly

styrene film was used to calibrate the instruments. Ultraviolet 

spectra were determined in 95% ethanol on a Cary 14 recording spec

trophotometer.

Microanalyses were performed by the Micro-Tech Laboratories, 

Skokie, Illinois. Deuterium analyses were made by Joseph Nemeth, 

Urbana, Illinois. Vapor phase chromatography was carried out 

on a F&M Model 609. The columns used were 20% carbowax on fire

brick unless otherwise noted.

Hydrocarbon solvents were purified by washing with concen

trated sulfuric acid, washing with distilled water, drying over 

anhydrous sodium sulfate, and distillation over sodium.

Mallinckrodt anhydrous reagent grade diethyl ether was used 

with no further purification. Reagent grade alkyl halides were 

dried over anhydrous sodium sulfate and distilled through a Vigreux 

column.

Lithium wire was obtained from the Lithium Corporation of 

America. The helium and nitrogen used were Matheson dry prepurified 

grades.
15
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1-Phenylpropyne (b0p 0, 930  ̂ 35mm) was prepared using the

25procedure of Hurd and Tockman0 A more effective procedure to be 

noted was the use of sodium t:-butoxide instead of alcoholic potas

sium hydroxide 0 3-Hexyne was obtained from L e Light and Co0 and 

distilled through a Vigreux column0

The n-butyllithium was synthesized from n-butyl bromide and
20lithium and filtered prior to use through a glass wool plug0 The

concentration of organolithium reagent was determined by the Gilman
21double titration method^ Both the preparations of the organolithium 

compounds and their reactions with 1 -phenylpropyne were run under 

helium or nitrogen atmosphere in flame-dried apparatus protected 

by calcium chloride tubes0

The t-butyllithium was obtained in pentane solution from 

the Lithium Corporation of Americae

General Procedure

A solution of the organolithium compound in a dry^ unsaturated 

free solvent was placed under an inert atmosphere in a flame-dried^ 

three-neck flask with a mechanical stirrer^ pressure-equalizing 

dropping funnel^ gas inlet tube,, and a calcium chloride filled tube0 

To the rapidly stirred solution/the 1-phenylpropyne was added as 

quickly as possible^ keeping the temperature at 5° 0 The reaction 

mixture was allowed to react for twelve to twenty-four hours before 

terminationo When carbonation was used to terminate the reaction 

it was usually carried out by pouring the reaction mixture with 

vigorous stirring into three or four inches of freshly crushed Dry
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Ice in a two or three liter beaker* Termination of the reaction by 

hydrolysis and by deuterolysis will be discussed in the specific 

cases where applicable^

After the carbonatlon mixture had reached room temperature,

300 ml 0 of 6 N hydrochloric acid was added with stirring,, The 

mixture was vigorously stirred to insure complete hydrolysis of any

lithium salts present* The acidic aqueous layer was removed and

extracted with 150 m l 0 of diethyl ether„ The organic layers were

combined and extracted with three 75 m l 0 portions of aqueous saturated

potassium carbonate solution. The aqueous basic extracts were 

combined, while the neutral organic layer was dried over anhydrous 

sodium sulfate, filtered, and set aside.

The aqueous fraction was acidified to a pH value of one 

with 6 N hydrochloric acid and extracted with three 1 0 0 ml, portions 

of diethyl ether. The ether extracts were dried over anhydrous 

sodium sulfate,

■n-Butyllithium and 1-Phenylpropyne Hydrolysis

To 0o39 mole of n-butyllithium in 425 ml, of ethyl ether 

cooled down to ice bath temperature under.a helium atmosphere, there 

wa s ; added rapidly 20 g,. 0,175 mole) of 1-phenylpropyne, An almost 

immediate color Change to yellow.was observed. After being allowed 

to warm up to room temperature, the solution changed to a red color. 

After stirring at room temperature for 16 hours the reaction mixture 

was slowly treated with 100-150 ml, of water while maintaining
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ice bath temperature^ The ether layer was separated and dried over

MgSO^o Removal of the ether was followed by distillation through

a Vigreux column0 The distillation yielded 14.5 g. of 3-phenylpro-
25 „ 2pyne^ b.p. 55-56° (4mm‘o) =, np 1.5259^ h.m.r. . (numbers in parentheses 

indicate relative peak areas) in CCl^ 2.70 T" (5)^ 6 .47 T* (2) 3
157.95 T  (1). The bis-phenylpropynl mercury derivative was made „ 

m.p. .105-106.5°. .There was no depression in the melting point when 

mixed with an authentic sample.

■n-Butvllithium and l-Phenylpropyne Deuterolysis

To 0.735 mole of n-butyllithium in 825 ml:, of ethyl ether 

at 10° was added 37.0 g. (0:.338 mole) of l-phenylpropyne. After 

allowing to come to room temperature^ the solution was allowed to 

react under stirring and helium gas for 13 hours. The reaction 

mixture was then maintained at ice bath temperature as 29.3 g.

(1.86 mole) of deuterium oxide were slowly added. This solution 

was stirred for four hours, followed by addition of 300 ml. of 

water. The treatment was the same as discussed in the hydrolysis 

reaction. . The fourth distillation of the product yielded a small 

amount of pure deuterated 3-phenylpropyne, b.p. 55.5° (6.5 mm); 

n^ 5 1.5250; n.m.r. (in 0 0 1 ^) 2.70 T  (19), 6 . 4 8 ^  (2),. 7.93 T(l);

X m a x  206 mu (87 00); \) max (CGl^) 3310 cm"1, 2590 cm'1, 2110 cm'1.

The mercury derivative showed no depression in melting point when 

mixed with an authentic sample.
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Anal. Calcd, for CgH^Dg: C, 91.53; H, 5.08; D, 3.39.

Found; .90.90; 6.97, (or H, 3.08; D, 3.89 as based on -deuterium

analysis below).

Calcd. for CgH^D^; D, 25% excess deuterium..

Found; D, 27.90 atom % excess deuterium..

n-Butyllithium and 1-Phenylpropyne Carbonation

To 1.01 moles of n-butyllifhium in 900 ml. ethyl ether at 

below 0° under nitrogen atmosphere was added 50.5 g. (0.46 mole) of 

1-phenylpropyne. Upon warming to room temperature, the solution turned 

to an orange-yellow. The mixture was stirred overnight for 11 hours, 

and then was slowly poured over a large excess of Dry Ice, The 

product was acidified with 6 N hydrochloric acid, and stirred until 

all of the solid was dissolved. The aqueous layer was extracted 

with, ether and the ether layers were combined. The aqueous layer 

was discarded and the organic layer was extracted with aqueous 

potassium carbonate. The ether layer was dried over anhydrous sodium 

sulfate. The aqueous layer was carefully acidified with 6 N HCl 

to a pH of one and extracted with several portions of ether. The 

water layer was then discarded and the base soluble organic layer 

in ether was dried over anhydrous sodium sulfate. After filtration 

the ether of the neutral layer was removed under aspirator vacuum 

leaving 12.5 g. of red liquid. Of this amount, 7.5 g:. of n-butyl 

alcohol was obtained, b.p. 26-33° (7-8 mm.). The infrared spectrum 

was almost superimposable on that of pure n-butyl alcohol, and the

1-butyl-OJ-naphthylurethane , m.p. 67-70°, showed no depression in
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melting point upon being mixed with an authentic sample, m.p. 69°.

Nothing else was done to the 4.7 g. of very dark red oil left in the 

pot.

The acidic portion of the reaction mixture was filtered to 

remove the sodium sulfate, and the ether was removed under aspirator 

vacuum. Addition of acetonitrile allowed crystallization of the 

acid from the 92.5 g. of remaining material, yielding 25.0 g. (27% 

yield) of crude white acid. After five recrystallizations, a white, 

crystalline material of proposed structure 4-carboxy-4-phenyl-but-

2 -ynoic acid, m.p. 207-209°, A  max 237 mu (39375), 292 mu (7500); 

t) max 1702 cm"^ (nujol mull); n.m.r. (in NaOD with tms external 

standard) 2.70T  (5); - 6.33'T (1) and 5.28'T (5-6).

Anal. Calcd. for C-^HgO^.SI^O: C, 51.16; H, 5.42, neut.

equiv., 129. Found: C, 51.36; H, 4.44; neut. equiv., 133.

The dimethyl ester of the acid was prepared by treating 8.0 g. 

(0.03 mole) of the acid in ether with approximately 0.14 mole of 

diazomethane^ in 200 ml. of ethyl ether. After standing for 3-4 

hours, the ether was removed under reduced pressure. The remaining 

residue was washed with dilute sodium hydroxide, taken up in ethyl 

ether, and after removal of the ether again there remained 4.0 g.

(50%) of a slightly yellow oil. Upon sitting, small crystals were 

observed to have started to form. The semi-solid was partially dis

solved in ether leaving some crystals. Trituration with hexane caused 

the precipitation of a white solid. The fourth recrystallization 

from cyclohexane yielded a clear, crystalline solid, m.p. 83-87°,

A max 233 mu (37500) 289 mu (4500); CC14 U max 1743 curl;
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n.m.r. (in CC14) 2.57'T and 2.65 f  (5); 5 .9 8 T , 6.15^ 6.33<J

and 6.43T(7).

Anal. Calcd. for C, 67.24; 5.12; mol. wt.,

232. Found: C, 70.96; H, 5.58; mol. wt., 409, 460.

Preparation of 3-Phenylpropyne

This compound was prepared according to the method of M. 

Bourguel.^3 1-Phenylpropyne was heated for 16 hours with NaNH^ 

in toluene at room temperature, and yielded a small amount of 

3-phenylpropyne, b.p. 56° (7-8 mm.). The bis-phenylpropynlmercury 

derivative melted at 105° as compared to that in the literature of 

106.5-107.5°.15

t-Butyllithium and 1-Phenylpropyne Deuterolysis

To 0.26 mole of t-butyllithium in 230 ml. of pentane at 

room temperature under a nitrogen atmosphere was added 13.0 g.

(0.112 mole) of 1-phenylpropyne in 160 ml. of ligroin (100-115°).

The color of the solution changed almost immediately to a deep red 

and a precipitate later formed. The solution was allowed to 

react at room temperature for 22 hours. At the end of this time 

13.4 g. (0.67 mole) of deuterium oxide was added to the cooled solu

tion very slowly. After reacting for two hours the organic layer 

was separated, and the solvent was removed under reduced pressure.

Flame ionization gas chromatography showed three components, 

3-phenylpropyne (85%), 1-phenylpropyne (5%), and a higher boiling 

component (10%). This was a 55% yield of 3-phenylpropyne (7.1 g.).



Three distillations of this solution through a small Vigreux 

column yielded a small amount of pure deuterated 3-phenylpropyne, 

b.p. 52-52.5° (3.5mm.), n£ 2 1.5268, \J max 3310 cm-1, 2590 cm'1,

and 2110 cm”1; n.m.r. (in CC14) 2.70/T(17), 6.47/T>(l), 7.96^(3).

The mercury derivative showed no depression in melting point when 

mixed with an authentic sample.

Anal. Calcd. for CgH^Dg: 25% excess deuterium.

Found: 19.40 atom % excess deuterium.

n-Butyllithium and 3-Hexyne Carbonation

To 0.15 mole of n-butyllithium in 155 ml. of ethyl ether 

cooled down to ice bath temperature under nitrogen atmosphere was 

added 12.6 g. (0.15 mole) of 3-hexyne. The same procedure was 

followed as with the carbonation of the 1-phenylpropyne. Nothing 

was done with the acid material, as 1 0 . 0 g. (80%) of the starting

3-hexyne was recovered.
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