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INTRODUCTION

For many years attempts have been made to explain the added 
stability of gem-dialkyl substituted cyclopropyl derivatives com
pared to the unsubstituted parent compound. This investigation was 
made in an attempt to determine whether hyperconjugation would ac
count for this added stability in the gem-dialkyl substituted 
cyclopropyl derivatives#

In recent years much work has been done in relating the struc
ture of organic molecules to ultraviolet absorption spectrâ -. The 
spectra produced by the excitation of the molecule by near ultra
violet light is that caused by the displacement of tT"" electrons^ 
from the ground state to an excited state. The energy needed for this 
displacement is less than that necessary for exciting the electrons 
of the normal single bond and greater than the energy required for 
vibrational or rotational transitions (Table I.). The near ultra
violet region, which is usually defined as that range of the electro
magnetic spectra from 200 to 400 myy, is the most readily and conven
iently measured.

A molecular bond is formed when the wave functions describing 
two atomic orbitals overlap in spaced; i.e., when the probability of 
finding the electrons in that area is great enough to cause bond for
mation. Schrodinger stated a three dimensional wave equation describ
ing the wave motion associated with an electron in motion:

it



2

Compound
ethane

Structure

H3C -C H 3

Absorption maximum 
under

ultraviolet excitation 
125 mfl

ethylene H2C=CHa 185

propens H 'c =eH
H CH3 190

butene-2

2-methyl-butene-2

cyclopropane

^ 4

H3C c h3

h A

195

200

170

cyclobutane

cyclopentane

cyclohexane

h2 j Ih2
H 2 1— 'Ha

h2
H 2 C 7 H 2
H 2V 'H2

H2 f % i2
H2

160

150

125

Table I.- Ultraviolet absorption maxima.
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where (1/ is the amplitude of the wave at any point whose coordinates
are x, y and z, m is the electron mass, h is Planck’s constant, and 
W and V its total and potential energy respectively. The degree of 
overlap of these ^  functions is a measure of the bond strength be
tween two atoms. The solution of the wave equation in polar coordinates

From the expression for it is seen that the maximum bond strength
of an wsM electron is dependent only on r, the radius of the atom, 
and completely independent of the bond direction. For the three "p* 
electrons, maximum bonding is obtained for any fixed radius only when 
their bonds are directed along the x, y, z Cartesian axes (Fig. I.).

Therefore, the carbon atom in methane, in which the 2s, 2px,2py 
and 2pz electrons are used in bond formation, should form one ,fs’1 bond

* Ce”r/^a is arbitrarily assigned the value of 1 in order to compare the relative magnitudes of the s and p bonds.

for carbon^, which has the electronic configuration Is^s^gpxZpy in
the ground state but which reacts in the excited state as Is^2s2px2py2pg,
is

which on solution gives the following
electron orbitals:

= Ce-r/2a
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Z

■> X

^  R, %

Fig# I# - Representation of the relative magnitudes of s and p 
orbitals in dependence on angle 3

of relative strength 1 with no direction and three stronger bonds,
px, py, pz, of relative strength 1.732 which are at right angles to
each other. This picture for methane is in error because it is known
that the four C-H bonds are equivalent. However, a new function,
may be calculated which makes use of a linear combination of the four
orbital If* functions:

The maximum bond strength in the x direction will not be increased 
by the wave functions in the y and z directions so that the expres-
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8ion may be written,

fl - a ̂ a* + b ̂ /», *
The solution of this function gives the values of the constants "a"
and * y* equal to 1/2 and V3/4 respectively so that

fl I 1/2 ̂ 2s + / s A  ̂ 2o » 1/2 f J3A >fT cos 6 .
This bond has a maximum strength of 2 when G % 0, i.e., in the x di
rection and is somewhat stronger than straight "s" or "p" bonds.
Three similar linear combinations of the orbital functions give 
three other functions each having maximum bond strengths of 2 and 
differing only by a rotation of 109°28M from f^. These four new 
bonds are known as "sp^hybrids* and constitute the tetrahedral con
figuration of tetracovalent carbon. It is immediately apparent from 
the nature of the function f% that a change in the tetrahedral bond 
angles results in a decrease in bonding strength.

For a long time it was believed that carbon retained a near 
tetrahedral configuration in all of its compounds; however, this 
concept could not explain the added chemical activity of double bonds
nor the lower values obtained for heats of combustion of unsaturated
hydrocarbons (Table II.)• Tetrahedral bonding as shown in Fig. II 
should have twice the strength of the normal single bond. Wave

Fig. II. — Conventional tetrahedral configuration of ethylene. 
mechanical methods showed that such hybrids as sp and sp^ bonds were 
also possible from proper linear combinations of the orbital ^
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Heats of combustion in 
Compound kg. cal. per CHg unit

ethane 189
propane 175
ethylene 170
propylene 163

Table II. - Heats of combustion.

pfunctions given above. The sp hybrids resulted from linear combina
tion of the "sM and two "pP (Jf functions to give a maximum value. 
These hybrid bonds were only slightly weaker than the tetrahedral 
sp3 hybrids (1.99 as compared to 2.00) but were coplanar and at angles 
of 120°. The greatest achievement of this calculation was the pro
nouncement of 7r electrons, also referred to as mobile or unsatur
ated electrons^. These 77' electrons are not involved in primary 
bond formation but their orbitals overlap slightly to give a second
ary, weaker bond in unsaturated linkages. The solution shows that 
these -rf electron orbitals in the case of a double bond are oriented 
at right angles to the plane of the molecule as shown for ethylene 
in Fig. III.

HHHH

Fig. III. - Wave mechanical concept of ethylene (Plane of 
molecule is perpendicular to the plane of the 
paper.).
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The normal bond in the carbon-carbon link (saturated or unsatur
ated molecule) is essentially of d* type, molecular orbital electrons, 
the designation being derived from similarity to atomic "s" orbitals.
The ground state of all single-bonded organic compounds contains such 
type orbitals having an axis of rotational symmetry along the chemical 
link and containing two electrons of opposed spins^.

Cyclopropane forms a planar molecule with angles of 60° between 
the carbon atoms. From the previous discussion it is apparent that 
the sp3 hybrid bond is not possible even though the carbon atoms are 
tetracovalent. It can be shown by wave mechanical methods that the 
proper linear combination of the orbital tj! functions (not forget
ting the angles necessary) gives as the strongest bond a hybrid which 
is between the sp and sp2 hybrids in strength and character. The 
"pP electrons not used in normal bond formation become if" electrons 
in molecular orbitals with the attributes previously discussed. In 
support of this, evidence has accumulated that molecules containing 
a cyclopropane ring adjacent to a carbonyl or olefinic group behave 
as conjugated systems?*This type of conjugation is hyperconjugation 
as defined by Mulliken^; a type of conjugation involving the 'jf elec
trons of double bonds and the ( f electrons of the saturated carbon 
atom adjacent to it. The best evidence for the existence of hyoer- 
conjugation is that shown by the ultraviolet absorption spectra in which 
the electrons are in an excited state. Alkyl substitutions on buta
diene tend to stabilize the molecule and show a shift toward the red 
in the ultraviolet absorption spectra. This shift is associated with
a more stable structure?*9.



Some wideRce.. has aeetimttLaied that the cyclopropane ring in 
struetures of the steroid type will act as a conjugated system with . 
carbonyl and.oleflnie groups adjacent to its giving a shift toward 

. the red in the ultraviolet absorption spectra when eertain substitu
tions are made^^ however, no work has been found Showing the" effect 
of alkyl .substitutions on compounds such as the eyelopropyl ketones 
which contain such a system <, The present investigation was made to 
find whether substitution on the eyelopropyl ring in the eyelopropyl 
ketones would produce such a red shift=
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DISCUSSION

The cyclopropyl ring contains the same type of unsaturation as 
the ethylene grouping, so that conjugation of the cyclopropyl ring 
with carbonyl groups will give absorption spectra characteristic of 
the ethylene-carbonyl conjugation^*?. From the position and inten
sity of the absorption maxima of these conjugated systems cam be 
calculated the ground energy state of the molecule which is a measure 
of the stability of the compound.

The gem-dimethylcyclopropyl ketones should show the greatest 
shift in absorption maxima due to a greater degree of hyperconjuga
tion caused by the two methyl groups • No reference was found in the 
journals for the preparation of gem-dimethylcyclopropyl methyl ketone 
but Auwers and KoniglO had found that a great many pyrazoline car- 
boxylic acid esters lose nitrogen quantitatively upon thermal decom
position to give cyclopropane carboxylic esters as one product.
This was especially true with the more highly substituted pyrazolines. 
These decompositions followed the scheme:

CHq h2 ch3
i A  IH2C — C-COOCH3 ---* H2C —  C-COOCH3 t CH3-CH= C-COOCH3

H A A  ch3N
Azzarelloll prepared 4-phenyl-5-acetyl-pyrazoline from diazomethane 
and benzalacetone. It was reported that it decomposed above its 
melting point of 105-6°, but no report was given of the products. 
These findings indicated a possible preparation for the gem-dimethyl
cyclopropyl methyl ketone according to the scheme:
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C %  CH3
• I

CH^-C55 CH-CO-CH3 f CH2N2 ------» CH3-C —  CH-CO-CH3

-N2 H3Q PH3
H2C - CH-CO-CH3

No reaction appeared to occur under the conditions of the experiment 
and the mesityl oxide was recovered unchanged, There seems to be no 
reason why the synthesis of the esters and subsequent decomposition 
should differ from ketones, No other type of preparation of the gem- 
dimethylcyclopropyl methyl ketone seemed feasible and the preparation 
of this compound was abandoned.

The 2-methylcyclopropyl methyl ketone was prepared in order to 
compare its absorption spectra with cyclopropyl methyl ketone. 
Wohlgemuth^ prepared 2-methylcyclopropyl ethyl ketone from 6-chlor- 
heptanone-3 according to the following scheme:
CH3-CH-CH2-CH2-CO + HX ------» CH3-CHX-CH2-CH2-COOH

\— 0 — — z
S0C12 Et Znl

-------► CH3 CHX-CH2 -CH2 -COCI  --------> GH3-CHX-CH2-CH2-C0-Et
?2
AKOH ) CH3-C—  C-CO-C2H5

The lactone was prepared and the addition of HBr attempted. This 
reaction mixture was cooled in an acetone-dry ice bath in order to 
reach a temperature below the -1$9 freezing level of the 'f -brom 
valeric acid, but no separation occurred. The lactone was recovered 
by distillation under reduced pressure. Since the stability of the 
HBr addition product was not known, it is possible that decomposition 
with the loss of HBr occurred during distillation.
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Valerolactone, which is in equilibrium with a small nercent of 
the hydroxyacid in water solution^, was treated with sodium hydroxide 
under optimum conditions to give the sodium salt, which was then re
fluxed with an excess of thionyl chloride in an attempt to replace 
both the hydrogen of the hydroxy group and the sodium by chlorine.
The reactants were recovered unchanged. Valerolactone was also re
fluxed in ether solution with thionyl chloride for one hour but no 
chlorination resulted. The lactone was recovered.

The next procedure attempted was the preparation of the unsat
urated acid to which HBr could be added to give the "Y -brom valeric 
acid. The malonic acid ester synthesis was used but a very small 
quantity of the allylacetic acid was obtained and the addition of 
HBr was not tried.

The 2-methylcyclopropyl methyl ketone was successfully prepared 
from 5 -brom-hexanone-2, synthesized by the acetoacetic ester syn
thesis,and cyclized with dry potassium hydroxide according to the pro
cedure of Wohlgemuth^.

,COOEt Na-O-Et ,COOEt
CH2- CH-CH2Br f CH2 -------- » CH2= CH-CH2-CH

xC0-CH3 '&O-CH3

Ba(OH)2
------------ f CH2 =CH-CH2-CH2"C0-CH3

HBr  ̂ CH3-CHBr-CH2-CH2-CO-CH3 KOH y CH3-C -  CH-CO-CH3 
The preparation of the allyl acetone was straightforward, but the 
conversion to 5—brom-hexanone-2 and subsequent cyclization is not 
reported in the literature. The 5—brom-hexanone-2 was prepared by 
dissolving the allylacetone in acetic acid and saturating the solu-
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tion at 0° with dry HBr. The solution was allowed to stand two days 
at room temperature. The best yield was obtained by using a small 
quantity of allylacetone and allowing the mixture to stand for three 
days. The cyclization was carried out by heating the brom ketone 
with dry, powdered KOH for two hours. The yields were small. The ultra
violet absorption spectrum of the product differed greatly from that 
of the starting allylacetone and the 9 ^  unsaturated ketone which 
could have resulted from the KOH treatment of the 5-brom-hexanone-2 
(Fig. IV).

Another method which could possibly be used in preparing the 
2-methylcyclopropyl methyl ketone and the 2-gemdimethylcyclopropyl 
methyl ketone is that reported by Goldsworthy^ which follows the 
schemei

zC00Bt NaOEt CHg COOEt
BrCH2-CH2Br + CH2  ► I ̂  Cx

'CO-CH3 CH2 CO-CH3

hydrolysis H2
------------ ► zCx-C02 H2C —  GH-CO-OH3
This preparation was not attempted.

Comparison of the absorption maxima of the cyclopropyl methyl 
ketone and 2-methylcyclopropyl methyl ketone shows that the methyl 
substitution gives a shift toward the red and an increase in the 
intensity of absorption. The position of the maxima is a measure of 
the difference in the energies of the ground state and the first ex
cited state of the molecule. The shift toward the red end of the 
spectrum shows a lowering in the energy of the excited state and a 
probable lesser lowering of the ground state energy of the molecule
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. which Indicates greater stabilitŷ o ' - :
Aeetbne shows an intense absorptibn at I90 m ̂  , which

is due to electronic transitions involving the unpolarized carbonyl 
group and a less intense maximum at 280 ra ̂  due to electronic tran
sitions involving the polarized group C5” <̂3°° ), Klotz^ has shown, 
that ehpleisterione (in which the ehromophore is made up of the con
jugated ethylene-carbonyl system) shows a high absorption at 241 m 0  
a large shift from the primary peak in acetone« • In the.i-eholestenoneo 
which contains the cyclopropane: ring in conjugation with the carbonyl s 
the; shift is toward the red, but not to such a degree is shown by 
the cholestehone (Figo » The absorption spectrum of; the cyelopropyl 
methyl ketone shows a definite shift toward the red compared to the 
• 'primary, absprption peak- of acetone,; and the 2-methylcyelopropyl methyl 

• ketone shows an added shift toward longer wave lengths over that of 
the cyelopropyl methyl ketone„. Thisshift is attributed to the sta- 

V bilizing effects of the hyperGonjUgation of the methyl group, with the 
conjugated cyclopropyl-carbonyl system (FigI?). : .'
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Fig, IV.- Ultraviolet absorption spectra.
Curve A....cyclonroryl methyl ketone 
Curve B....2-methylcyclopropyl methyl ketone 
Curve C ....allyl acetone
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EXPERIMENTAL

Lcvulinic acid
The best results were obtained by following the procedure of 

Noyes^5 using ten times his amounts. The product obtained distilled 
at 140-50^/13-15 mm. The recorded boiling point is 14^-9°A 5 mm. 
Valerolactone

Valerolactone was obtained by the catalytic hydrogenation of 
levulinic acid as reported by Schuette and Thomas^. The product 
distilled at 74-6°/7-3 mm. The recorded boiling point is 7#°/4 mm. 
Attempted preparation of X-brom-n-valeric acid

The procedure of Wohlgemuth^? was followed where possible. To 
35*5 g* (0.28 mole) of valerolactone was added 22.7 g. (0.28 mole) 
of 48^ hydrobromic acid. The mixture was slowly re fluxed for one 
hour with the bath temperature at 130-40^. The cooled mixture did 
not freeze at -15°* A second attempt was made using 12.5 g. (0.1 mole) 
of the lactone and 20 ml. (approx. 0.12 mole) of constant boiling 
(122°/700 mm.) hydrobromic acid. This mixture was heated for one hour 
with the bath at 100°. The reaction mixture was cooled in an ice-salt 
bath and then in an acetone-dry ice bath for several hours. The con
tents became quite viscous but did not freeze. Literature reoorts^?*^ 
indicate that the acid freezes at a temperature of less than -15° and 
melts at 21°.
Attempted preparation of X^chlor valeryl chloride

1. To 10 g. (0.1 mole) of valerolactone was added 35*7 g. (0.3 mole) 
of thionyl chloride and the reaction mixture heated for three and one- 
half hours on a water bath kept at 60-70°. The thionyl chloride was



removed from the discolored solution under a pressure of 90 mm. and 
tMe residue heated; strongiy' at 15 mm. The residue was dark and vis
cous but did not distill.

2,0 To 10 go (0.1 mole) of •mlerolaetone in 10. ml. of anhydrous 
ether was added5 drop by drop with constant shaking, 35*7: g. (0.3 mole) 
of thionyl chloride in 22 ml. of ether. The addition took place oyer 
a period of 50 minutes during which time the liquid turned a dark 
•yellow. The reaction mixture was refluxed slowly with water bath 
temperature at 50° for one hour; the solution turned brown. The : 
ether and thionyl chloride were removed by distillation under a pres
sure of approximately 100 ram. and the residue distilled at 95-$°/l$“
19 am. This was in the boiling range of valerolactone. , ' ' : ;

3 .. A solution of lO g = (0.25 mole) of ̂ sodium hydroxide in 90 ml. 
of water was added to 10 g (0.1 mole) of valerolaetorie and refluxed 
for a period, of three and one-half hours. At this time another 10 
grams of solid sodium hydroxide, was added and the refimcing continued 
for another two hours. To the, rea.etion mixture - was added a solution 
of 29 ml. (12.# g., @.35 mole.) . of concentrated hydrochloric .acid 
(:sp. gr. 1.16) in an equal amount of water which left the solution 
slightly basic. A small amount of a floceulent precipitate was re
moved fcy filtration and the filtrate evaporated on a steam bath. To 
the 37.5 #»: of residue was added 98 g. (0.8 mole) of thionyl chloride, 
dyer a period of thirty minutes. The precipitate formed was removed 
by filtration and the filtrate distilled. The lactone was recovered.
at ii©°/37 mra> V y v-/'7 ; •. . ; ■ :, V ■ ' .

Hltrosomethylurea was prepared according to the method reported
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in ,3Organic Syntheses4’20 using nitrosomethylurea and mesityl oxide,
A rough titration of the ethereal solution with-benzoic acid and stan
dard sodium hydroxide solution gave an ether solution containing approxi
mately 0 =,5 g» of diaaomethane per 25 ml, of solution.
Attempted, -preparation of gem-dimethylcyclopropyl methyl ketone

The procedure used followed closely that of Azaarell©̂ - in the 
preparation of 4~phenyl~5=aeetyl“pyraaoline from diaaomethane and 
benaalacetone and, that of Awers and Koni^-0 in the preparation of 
the methyl ester of the monocarboxylie acid pyraaoline derivative 
from methyl acrylate and diazomethane, In this preparation, 0=5 g 
10=013 mole) of diazdmethan© in 25 ml= of ether was added to 1=3 g =
(0=013 mole) of mesityl oxide in about 5 ml='of absolute ether. Ho 
change in color or evidence of decomposition took place = The reaction 
mixture was' allowed to stand at room temperature for three hours = On 
distilling, a yellow gas was evolved, and a yellow liquid began to 
distill at 32°/700 mm= The distillation was stopped immediately by 
cooling'in an ice bath= The maximum bath temperature was 36°» -The 
reaction mixture was allowed to stand in a tightly stoppered flask 
for two days, then 1=6 g= of mesityl - oxide was added, and the mixture 
was allowed to stand another two days = At the end of this time the 
mixture had lost most of its color, and the ether was removed by 
distillation as.a clear liquid. The residue was transferred to a very 
small flask and fractions of 124=*7o/790 mm= and 127=30o/70Q mm= col
lected (mesityl oxide has a boiling range of 125-6°/7O0 mm=)= These 
two fractions were dissolved in 95% ethanol and chromatographed on 
an aluminum oxide column= The ultraviolet absorption spectra showed 
this to be mesityl oxide.
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' Allyl alcohol ■ ; ■ ' A \ - ̂   ̂ , /
A iteter - soltrbldii of allyl alcohol was prepared according- to diree=- 

tlons in M Organic Syntheses11 The solution distilled in the range 
BSh-96e* The. reported boiling range includes all fractions up to 98° 0 
Allyl hromide ^ ;
;V , Allyl bromide was prepared according to direction in “Organic 
Syntheses112%  The product distilled from 68 <> 5»69 »5°/7GO mm ? The ; • 
reported boiling point is 69-72°3 
Biethyl allylmalonat e - .

' ' : ’ Diethyl allylmalonate: was synthesized by the same method used in 
preparing -n-butylmalpnate as reported in 11 Organic Syntheses1*2̂ * In 
a one liter flash fitted with a reflux condenser, dropping funnel, 
and a mechanical stirrer was placed 312o5 ml» of absolute ethanol? 
and 14o4 g» (0=6 mole) Of freshlycut sodium was. added slowly. With 
the hath at 50°, 103 »1 g. (0 =64 mole) of diethyl malonate. was added 
through the dropping funneli. To: this was: added slowly 62,6 g. (0,6 
mole) of allyl bromide. The reaction jaixture was refluxed until 
neutral to litmus which took about two hours, The ethanol was die- 
' tilled and 250 ml, of Water added to the residue and shaken thoroughly. 
The ester layer was distilled through a Vigreux column and a fraction 
bpiling in the range 65-75°/2 mm, obtained. The recorded boiling;point24

■ ii 9 3 ^ ; ^ : ; :  : ; % ; f  : ■ V ' : ; v:

- Diethyl allylmalonate was saponified by refluxing 200 mlof a 
20% sodium hydroxide solution, containing a small quantity of Vel,as 
an emulsifying agent, and 40 g= (01,2 mole) of diethyl allylmalonate,
The alcohol was removed, by distillation and the basic residue evaporated-



to dryness <. This residue was dissolved in the least possible amount 
of 85$ orthophosphorie acid and the solution distilled«. A very small 
amount of a vile smelling liquid was obtained at 180-5°/7G0 mm« The 
recorded boiling $oint is 186-70/745 mm« > .
Ethyl allylacetoacetat© -t _ • t.i - : . ’ ■ _

■ Ethyl allylacetoacetate was prepared by the same method used.in 
"Organie Syntheses11 ̂  for the; synthesis of ethyl n-butylacetoaeetate« .  
To a solution of 41«4 g° (1.8:mole) of sodium in 900 ml» of absolute 
ethanol waS added 234 g = (1<.8 mqle): of ethyl acetoacetate. The sblu« " 
tion was heated to boiling and 270 gi (2.2 mole) of ally!;bromide 
added over a period of one and one-half hours„ The reaction mixture 
was then refluked with stirring for a period of eight hours, The 
liquid was cooled, decanted from the salt, and the alcohol removed 
by distillation^, A product boiling from 100=127 /48-51 mm. was obtained 
in a yield of 145 g» The recorded boiling points^ are I02o5e/l2 mmD 
and #M^/70 mm. / ~ -Vv,;'t: - . \ . ' f
Allyl acetone / t . . • : .t.> ■ 3

The allyl acetone was preparedfollowing the directionsof Merlinĝ ® 
To a solution of 384 g. of crystallized barium hydroxide in 2950 ml.of 
water was added 145 g« of the crude ethyl allylacetoacetate as prepared 
above. This reaction:mixture was refluxed with stirring for six hours: 
then extracted with ether. The ether was evaporated leaving a product 
which boiled atl25-9o/?00 mm. The recorded boiling point is 128°/?49 mm 

The ultraviolet absorption spectrum was obtained using a 95$ solu
tion of ethanol:' which was 0=00326 M. in allyl acetone (Fig. IV). 
^Brom-hexanohe-g'  ̂ \ ' 1 .

1. The first attempt to add HBr was made following the procedure
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of Messersehmid.t2̂  for the addition to allyl&eetie acid, fo 10 ml. 
of a water solution saturated with HBr at 0° was added an ice cold 
solution of 12o5 g» (0.13 mole) of allylacefcone. The mixture was. 
allowed to stand in the ice bath in a glass=’StO!pperedsl round=»bottomed 
flask for three hours» The solution was allowed to warn slowly and 
to remain at room temperature until the next day. It was ' again - cool
ed to 0° in an ice bath and 2 ml. of water added.. Solid sodium. ©ar= 
bonates?as?Shea added until carbon dioxide ceased to be evolved. The 
addition of the carbonate caused a separation into two layerss the 
upper one of which was separated and distilled under reduced pres
sure . The entire.■ portion distilled below 60°/Xl mm. It was purl— . 
fled by distillation at atmospheric pressure, and the fraction boiling 
at 125-7°/700 mm., which is the bpiling range of allylaeetone, was 
collected.

2. In the second attempt, 29 g» (0.3 mole) of allylaeetone was 
dissolved in 80 ml. of glacial acetic acid, and the solution was 
saturated at 0° with dry HBr prepared from $5$ orthophosphorie acid 
and sodium bromide. The reaction mixture was allowed to stand two 
days at.room temperature. It was again cooled to ®° and 75 ml. of 
water added. Solid sodium carbonate was then added until a good 
separation into two layers was obtained. The bottom layer was sepa
rated and washed with 5% sodium carbonate solution until carbon di
oxide ceased to be evolwd. These washings were extracted with ether, 
and the ether solutions added to the main product. The ether was 
removed by distillation, and the residue distilled under reduced 
pressure. A yield of 16 g. was obtained at a temperature of 74"6G/9 mm. 
The recorded boiling point is 135-40®A©© mm.
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2°lethyl©y6Xopropyl methyl ketone . / ■ • . ;‘
This, ketone was prepared by the same method t@ed . by Ibtiigeiauiĥ  \ 

in preparing 2=methyle„yclopropyl ethyl ketone», In a round bottomed 
flask fitted with a reflux eondenser was placed 22 g» (0,39 mole) ■
of powdered KOH and 14,5 g, (0»88 mole) of 5“brom-̂ hexanone->2» The 
■mixture Was heated on an oil bath maintained at a temperature between 
140"!50e for two hours, figorous refl-uxin̂  was observed when the 
bath temperature reaehed l30°= The KOH partially dissolved during 
this time. The liquid was.decanted and the residual solid was dis«* 
solved in the least possible amount of water. The water solution was 
extracted with ethers and the ether solution added to the previously 
decanted liquid. After washing with water and drying oyer anhydrous : 
sodium sulfate, the ether was evaporatedj, and the residue distilled,
A small amount of produet was obtained at a temperature of 46--8G/45 mm. 
An earlier attempt, using lesser quantities gave a small amount of pro-. 
duet boiling at l©5̂ 14̂ /700 mm,: ;

The ultraviolet absorption spectrum was obtained using a 95% 
ethanol solution which was 0,00157 M, in 2vmethylcyclopr©pyl methyl 
ketone (Fig, I?), .d ^ : -
Cyelopropyl methyl ketone " ’' V ;' "

A technical grade Of cyelopropyl methyl ketone was purified by 
fractional distillation and the fraction which boiled at.10#,5-9°/700 
mm, was used, ... ; : : ;; . : ,

The ultraviolet absorption spectrum was obtained using a 95$ 
ethanol solution which was @,©l9o E, in cyelopropyl methyl ketone,
. All ultraviolet absorption speetra were obtained with a Beekmann 
quarta ultraviolet spectrophotometer, :
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_ ; ' SUMMMY AI© COMGLUSIGMS V ■■

1,. 2=Methylcyclopropyl methyl ketone was prepared and Its absorption 
spectra compared to that of cyclopropyl methyl ketone, •

2 o An attempt was made to prepare gem-dimethyleyclopropyi methyl 
ketone foot no new product obtained, • ;

3o The' primary absorption peak of 2=inethylcyclopropyl methyl ketone 
was. shifted toimrd the red end of -the spectrum as compared to 

' cyciopropyi methyl k e t o n e . /./ '. v
4= From the shift of this primary absorption peak it.was concluded - 
: that the" greater stability of the 2~methjleyclopropyl methyl .
ketone can be attributed to hypereonjugation of the substitpent 

• methyl:group with the conjugated eyclopropyl-earbonyl system,
3, A- n m  compound was prepared, . ' -t; ; •

2-41ethylcyelopropyl.methyl ketone, . .

;B,p, 4 ^ eA 5 ; j  :;V'-t -
ni4°5 1,
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