[EPRIVR RIS B e —— m e -
I

This dissertation has been .
& microfilmed exactly as received 67-10,671

McMASTER Jr., Marvin Clayton, 1938~
i EFFECT OF SUBSTITUTION IN THE VINYL GROUP
ON REACTIONS OF BROMO DEBIVATIVES OF

ol, P -UNSATUBATED KETONES,

The Umvers1ty of Nebraska, Ph.D., 1966
Chemistry, organic

University Microfilms, Inc., Ann Arbor, Michigan

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



EFFECT OF SUBSTITUTION IN THE VINYL
GROUP ON REACTIONS OF BROMO DERIVATIVES
OF &, ~-UNSATURATED KETONES
by

\ayfor
Marvin C. McMaster Jr.

A THESIS
| Presented to the Faculty of
The Graduate College in the University of Nebraska
" In Partial Fulfillment of Requirements
For the Degree of Doctor of Philosophy
Department of Chemistry

Under the Supervision of Dr. N. H. Cromwell

Lincoln, Nebraska
November19, 1965

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TITLE

EFFECT OF SUBSTITUTION IN THE VINYL GROUP ON THE

REACTTONS OF BROMO DERIVATIVES OF a,B-UNSATURATED KETONES

BY

MARVIN C. McMASTER, JR.

APPROVED DATE

Professor Norman H. Cromwell, Chairman _November 19, 1965

Professor Henry F, Holtzclav} November 19, 1965 -
Professor Robert B. Johnston November 19, 1965
Professor James H. Looker November 19, 1965 °
Professor LaVerne D. Small November 19, 1965

SUPERVISORY COMMITTEE

GRADUATE COLLEGE UNIVERSITY OF NEBRASKA

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



The author wishes to express his sincere
appreciation td Dr. Norman H. Cromwell for the
suggestion of the research problem, and for guldance
and encouragement in completing this investigation.

To Dr. A, E. Pohland, the author would like to
extend éppreciation for his cooperation when our
independenp inveétigations converged and fbr his
suggestions in general. --

' Finally, to the author's wife, Eunice, a
special note of appreciation 1s made for her con-

sideration, understanding, and help.

i1

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS
Page
I. Introduction . . ¢« + ¢ ¢ ¢ ¢ o o ¢ o o o o o o o 1
A, Historical Sectlon. . « « o ¢ o ¢ o ¢ o o o o o 1
" 1. Reaction of Amines with Bromo Derivatives
of Aliphatic &,B-Unsaturated Ketones . |
2. Amine Reactions of Bromo Derivatlves of Endo-
eyclic «,8-Unsaturated Ketones . « « . + . . 8
Preparation of 3,3 Diphenylacrylophenone
DerivativVes . v v o ¢ o o o « o o s o o o o o LU
li, Preparation of Substituted 3-Phenylindenones. 18
B. Statement of Problem . « « « o o « ¢ o« ¢ o ¢ + o 23
II. Experimental Sectlion '. e o s s o « o e o e s e 0 e 25
A. Substituted 3,3-Diphenylacrylophenones . . . . . 25
1. Preparation of'Starting Materials . . . . . . 25
a. Preparation of 3,3-Diphenyl-3-hydroxy-
propiophenone (XX) « « ¢« « « « o ¢ o « o « 25
b, Preparatibn of 3,3-Diphenylacrylophenone
(XXTa) - Method 1 + « o v o o v o v v . o 26
¢. Preparation of 2-Bromo-3,3-diphenyl-
propiophenone (XIX) . « ¢« « o « « + o o . 26
d. Preparation of 3,3-Diphenylacrylo- |
_ phenone (XXIa) -Method 2 . . . . . . . . 27
e. Attempted Preparation of 3,3-Diphenyl-
acrylophenone (XXIa) by Condensation

Rea c tions [ L] . . L3 ] [ ] . L] . . [ [} . L4 [ 28

111

Reproduced with permission of the copyright owner. Further reproduction prohibifed without permission.



f. Preparation of 2-Bromo-3,3-diphenyl-
acrylophenone (XXID) .+ +.s ¢ o o ¢ o o &
2. Reactions of 2-Bromo-3,3~diphenylacrylo-
phenone with Amines . . . . « ¢« ¢« « ¢ « + &
a. Synthesis of 3,3-Diphenyl-2-morpholino-
acrylophenone (XXIc) « « « ¢« o o« ¢ o « &
b. Syntheéis of 3,3-Diphenyl-2-piperidino-
acrylophenone (XXId) . . +« « « « ¢ o« + &
c. Synthesis of 3,3-Diphenyl-2-(N-methyl-
cyclohexylamino)-acrylophenone (XXIe) .
d. Synthesis of 2-Cyclohexylamino-3, 3-
diphenylacrylophenone (XXIf) . . . . . .
3. Hydrolysis of Amine Reaction Products from
2~Bromo-3, 3~-diphenylacrylophenone and

Structure Proof of the Product . . c e .

a. Preparation of 1,3-Diphenyl-l-hydroxyindan-

2-one (XXVe) from 3,3-Diphenyl-2-
aminoacrylophenones . . ; « s e s s o o
b.‘Alternate Synthesis of XXVe from 2-
Hydroxy-3-phenylindenone (XXVIc) . . . .
¢. Preparation of 1,3-D1phenylf2,3-
epoxyacrylophenone (XXIII) . « « « o -
d. Preparation of 1,3,3-Triphenylpr6pan-l,2-
dione (XXIV) . . . ¢ v ¢« « « & e e e
e. Attempted Synthesis of the Hydroxyiso-
indanone XXVe from XIV., . . . . . . « .

iv

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Page’
29
30
30
30

31

33

33
33
34

34

35



B. Substituted 3-phenylindenones . . . . . . .

~ 1, Preparation of Starting Materials . . . .
a. Preparation of 3,3-Diphenylpropionic

Acid (XXVII) I

.

b. Preparation of 3-Phenylindanone (XXVIII)

¢. Preparation of 2,3-Dibromo-3-phenylindanone

(XXIX) o v v v v o en e e oo e a

~d, Sealed Tube Preparation of 2-Bromo-3-
phenylindenone (XXVIb) - Method 1 . .

e. Amine (atalyzed S&nthesis of XXVIb -
MEEROA 2 « v o v o o v v n e e e e

2. Reactions of 2 3-Dibromo 3-phenylindanone

L]

(XXIX) and 2—Bromo -3-phenylindenone (XXVIb)

with amines . . . . ¢« ¢ ¢« ¢« ¢ ¢ ¢ ¢« o o &
a. Synthesis of 2-Morpholino-3-phenyl-
indenone (XXVig)
from XXIX - Method' 1 . . . . . . .
from XXVIb - Method 2 . . . . . . .
b. Synthesls of 3-Phenyl-2-piperidino-
indenone (XXVIR) + v ¢ o ¢ o o « o o &
from XXIX - Method 1 . . . . . . .
from XXVIb - Method 2 . . . . . . .

c. Synthesis of 1-Cyclohexyl-6-(cyclohexyl-

imino)-1,1la,6,6a-tetrahydro-la-
phenylindeno(1,2-b)azirine (XXXIIa)

from XXIX - MethOd 1 e ¢ & & e o & o

v

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Page
35
35

35
36

37
37

38
38

38
39

39

39
Lo

41



_ Page
from XXVIb - Method 2 . + . . . . . . . 41
from XXVIb (in a protic solvent) -
Method 3 . . ¢« ¢« & v ¢ ¢ ¢« v v v o « . U2
d. Synthesis of l-Methyl-6-(methylimino)-
l,1a,6,6a-tetrahydroéla-phenylindeno
(1,2-b)azirine (XXXIIb) ‘
from XXIX - Method 1 . . . . . . . . . 42
from XXVIb - Method 2 . . . + . . . . . 43
3. Hydrolysis of Amine Reaction Products of
2-Bromo-3-phenylindenone . . . . . . . . . . 43
a. Formation of 2-Hydroxy-3-phenylindenone
(XXVIe) from 2-Amino-3-phenylindenones -
Method 1 . . & ¢« ¢ v ¢ ¢« ¢ ¢ ¢ ¢ ¢ o o« o . 43
b. Formation of XXVIe from the Substituted
Indenocazirines - Method 2 . . . . . . . . 44
¢. Partial Hydrolysis of Indenoazirine XXXIIa
to 2-Cyclohexylamino-3-phenylindenone
(XXVIC) & v v v v v e o o o v o e o o oo ba
d. Attempted Partial Hydrolysis of Indeno-
azirine XXXIIb to 2-Methylamino-3-
phenylindenone (XXVIE) v ¢ « « « « « « . . 46
4, Structure Proof of Hydrolysis Products . . . 46
a. 2-Nitroso-3-phenylindanone (XXXe) . . . . 46
b. 2-Hydroxy-3-phenylindenone (XXVIc) -
Method 3 . . « v v v v v v v v v v o oo . U7

vi

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Page
C. Miscellaneous Reactions . . « « 4 « o o« + o o o U7
1. Attempted Preparation of the Cyclohexylamine
Shiff Base of 2-Morpholinb—3-phenylindenone
(XXVIZ) & v o v v v o v v o o v o v o o o oo b7
2. Attempted Hydrolysis and Rearrangement of 1-
" Cyclohexyl-6-(cyclohexylimino)-1,1a,6,6a-
tetrahydro-la-bhenylindeno(l,2-h)azirine
(XXXIa) with Strong Base . +« . « « « « o« o o U7
3. Préparation of 3-Substituted 2-Bromo-1,3-
Diphenylindenes . « « o « o o o o« o o o « o o 48
a. Isolation of 2-Bromo-1, 3-diphenyl~3~-methoxy-~
indene (XXIIe) from the Reaction of Impure
é-Bromo-3,3-dipheny1acrylophenone (XXIb)
and ?iperidiné -‘Method 1 . ....... 48
b. Preparation of 2,3-Dibromo-1, 3~diphenyl- |
indene (XXIIa) from'2»Bromoé3,3—d1phenyl-
acrylophenone (XXIb) - Method 1 v .. 49
¢. Synthesis of XXIIe from XXIIa - Method 2 . 49
d. Synthesis of 3-Acetoxy-2-bromo-1,3-
diphenylindene (XXIId) from XXIIa -
Method 1 . . « . + « & S I 50
e. Preparation of XXIId from 2-Hydroxy-3-
phenyl indenone (XXIb) - Method 2 . . . . . 50
f. Preparation bf Dibromoindene XXIIa from

XXVIb-MethOdz.............51
vit

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Page

III. DISCUSSION v 4 + 4 4 ¢ 4 « o o o o s o o o o o o 4 52
A. Synthesis of Bromo Derivatives of 3, 3~Diphenyl-
~ acrylophenone and 3-Phenylindenone and Reaction
Products Relating the Two Serles . . . . .« . . B3
B. Amine Reactlons of Bromo Derivatives of 3,3-
Diphenylacrylophenone and 3-Phenylindenone . . . 58
C, Acid Hydrolysis Studies of the Amine Reaction
Products in the Aliphatic and Endocylic series . 69
D. Absorption Spectra Studies"of SubstitutedJ3,3-
» "Diphenylacrylophenones and 3-Phenylindenones . . 76
IV.; Proposals fpr New Research . . . « +« . ¢« v « + & & 89

V. Bibliography . ¢« ¢« ¢« ¢ o ¢ ¢ ¢ ¢ « o o ¢« o o« « « 91

viii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



LIST OF TABLES
| Page
Table 1. Ultraviolet Absorption Spectra of Some
Aliphatic and Endocyclic Ketones . . . e 78
Table 2. Carbonyl Infrared Absorption of Some

Unsaturated Ketones « « o « ¢ « o« o o o o« « » 83

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Filmed as received

without page(s) 1 .

UNIVERSITY MICROFIIMS, INC.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



2

with a secondary amine. Plperidine 1n.alcohol reacted with
2-bromochalcone to yleld two products; a red compound,
m.p. 100°, assigned IIIb and a yellow compound, m.p. 157°

assigned Va.

o

(e
Colls —Ch —CH =C ~Co Her
|

"
c‘ //5 "(E =¢H -¢C - C‘Hg
N /N I~

§ i Za' W, NC, Hlo
O ]]I_b /1

Reaction Products with Secondary Amines
5

In 1927, Dufraisse and Moureu” repeated Watson's work
and prepared IIIa (IV) and IIIb. These workers felt that if
.the compounds were 8 -amino-<«,B-unsaturated ketones, they
should produce 1,3-diketones on acid hydrolysis. Since the
product formed in both cases was benzyl phenyl diketone, a
1,2-diket5;e, Dufraisse and Moureu éhanged_the structures to

= «-amino-4,B-unsaturated ketones VIa and VIb.

- - 0
06 H5 - CH = ? "g-CQHs{

AN

Ve N, N

b W, NGHe
The evlidence for YIa‘proved to be misleading as wlll be ex-
plained in the next -section, but acid hydrolysis of «-amino-
'd,ﬁ-unsaturated ketones to 1,2-diketones has been used ex-
tensively as proof of structure. Reductlon of VIb to the |
known 2-piperidino-3-phenylpropiophenone by Kohler and

Bruce6 lent further strength to Dufraisse and Moureu's

- .
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proposed structure.

The structures of the dipiperidino ketone Va and the
dimorpholino analog Vb synthesized by Cromwéll7 were
established by hydrolysis also. The investigators obtained
some benzyl phenyl diketone but the main products were benzalde-
hyde and w-aminoacetophenone which favored the «,S-dlamino-
ketone st;uéture rather than the alternate «,a-diaminoketone.

Reaction Products With Primary Amines

Structures IIIa and VIa, assigned by Watson and Ruhemann3

5 to the white product from the

and by Dufraisse and Moureu
reaction of bromochalcones with ammonia, did not appear to
agree with experimental observations. As mentloned previ-
ously, Dufraisse and Moureu eliminated IIIa from consiidera-
tion by hydrolyzing the product to a l,2-diketone; Structure}
VIa appeared to be 1ncorrect since all. the known o -sec-amino-
o, -unsaturated ketones were highly colored solids while VIa
was célorless. , |

| In 1943, Cromwell, Babson and Harris8 reportedvthe
reaction of the primary amines, benzylamine and cyclohexylamine,

with 2-bromochalcone and with chalcone dibromide to produce

VIIa and VIIb respectively. ,
0
Co e~ CVH - g“C‘, He
R" .

EQ’ R, CH, C‘/J;-
Vb R, ChHs
The assignment of the ethylenimine structure was based on the
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a

failure of either compound to decolorize a chloroform solu-
- tion of bromine or to be reduced by Raney nickel catalyst
using hydrogen at 50 p.s.i. at room tempefﬁture.
More evidence was supplied by ultraviolet spectra.

9

Cromwell and Johnson’ showed that compounds of type VI had
raxima at nearly the same position as the parent unsaturated
ketone, chalcone, while compounds of type VII had spectra more
closely rpsembllnv the saturated ketone 3-phenylpropiophenone.
Further work by Cromwell and WatsonlO and Black and
Lutz11 suggested possible resonance forms responsible for the

obsalved snectra.

oD D=

_—

A B

Chalcone in heptane shdws tWO>maxima. The first.lmax at
226mp (¥12,100) was attributed to a benzoyl - 41*transition
represented by resonance structure (4)3 the second.Amax at

- 299mp (X 23,900) was assigned to the cinnaroyl resonance
form (B) and also probably contained. a weak benzoyl res-
cnance band., 2-Forpholino¢halcone in heptane had three

may @t 2Homp (E 16,700) (benzoyl), at 278mp

(® 15,700) (cinnamoyl) and at 365mp (¥ 1,480). The latter

raximajg A

band was extended into the visible region and was thought to
be due to the resonance form (C). This absorption probably

15 responsible for the red color of the compound .-
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3-Phenylpropiophenone and compounds of type VII exhibit
only two maxima; a relatively strong intensity peak at 230-4Omp -
(benzoylar—-ar* ) and a weaker peak at 280-300mp (benzoyl n-=w*).

~ Mechanism of Formation of Reactlon Products.

A very important 1nter@ediate'1n the reaction of amines
with 2-bromochalcone was reported by Dufraisse and Moureu.5
When molar eQuivalents of piperidine and 2-bromochalcone were
reacted at --10° in ether, a white solld VIIIa, m.p. 164, was
obtained which contains both the bromo and the piperidino '
gﬁaupé. This compound reacted with sodium ethexlde to form
the £-piperidinoketone VIb and with excess piperidine to
form VIb and the diaminoketone V;»

+
7 | 0
i . 1
C, Hs = CH - ch-c-R = cbus-cﬂ-/cu-é—a-~ B
,N\ - Br ' /N\
PTa W NCsHo RyCols Ko ¥ NGho R Colis
Vil b Y, MCHgo R, CHy ', Kb W NluHzo R, CHy

e W, HNCKC,He ks_ébgg
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The « -bromo-«-aminoketone structure was "préf.'erred by
Dufraisse and Moureu but, in 1943, Cromwell and Witt'®
synthesized the morpholino compound VIIIb and showed by 1ts
react.’gonﬁ that both compounds have the indicated structures.
A solution of VIIIb in water conducted an electric current
and, »1f an aqueous alcohol solution of the compound was
allowed t0 stand for a few minutes, the bromine could be
precipitated by silver nitrate addition due to the formation
of the ethylenimmonium ion IXb., However, fo }\diluﬁte nitric
acid was used as the solvenﬁ and alcoholic silflw:t'gr pitra’ce was
.added to the solution, protonation of the amine';group of
VIIIb inhibited ionization and silver bromide precipitation .
occurred very slowly. |

As in the case of VIIIa, alcoholic VIIIb reacted with
sodium ethoxide to form the « -morpholino-«,g-unsaturated
ketone and reacted with excess morpholine to form'the ai-
morpholinoketone. Formation of IXb explained how the
«,3-diaminoketones were produced since they were not products
of the reactions of «-amino-«,8-unsaturated ketones and
excess amine.

Primary amines were shown to react with «-bromo-«,g-
unsaturated ketones by the same general route. From the
reactions of molar equivalents of benzylamine and 2-bromo-
chalcone, Cromwell, Babson and Harr;i.a8 isolated 2-bromo-3-

benzylaminopropiophenone (VIIIc) which exhibited the same

general reaction properties’as the &-bromo-;s-sec-aminopropiophene. '
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This enabled Cromwell and cram13_to write a general reaction
mechanism for the reaction of amines and the bromo derivatives

of & ,p-unsaturated ketones:

B Be 7]
Cets e R/ GHs g
1 ¢
“>°'=ctssr~<".~'a P L= «—‘c;_ Se-r
R’—-,:l: -
v H”
L & A
. B\
N
CHg  H, "Ng‘i%_ Cli’-lﬂf‘)-ae" Gl 6r o
RO/ MR, > N " e jX—c-é-R
}{" gﬂl\lﬂ)lo) R.l/ \ﬂ” Rl/“v; e” g“
RHH Vi
+ %MJX \\):{% v
e
( :;,:W, Z°) (g';“)z-'
. =C~-¢ N /
H7 )V /C. *‘C,""é -I¢
2:, \ﬂu H7t
"\ ,{ %
wal g <=~
v

The amine undergoes 1;h-addition fo the unsaturated ketone
,via‘a hydrogen-bonded transition state to the enol which |
tautomerizes to the keto form, VIII. This compound when
dissolved in water forms the ethylenimmoniﬁm'ion IX., 1If the
amine R'R"NH is primary, base removes the hydrogen from the
‘amino group of IX to form the ethylenimine ketone VII. When
R'R"NH is secondary, the most labile hydrogen is on the
d-carbon and removal of it by ethoxide ion leads to the
K-gmino-«, f~unsaturated ketone VI. When IX, formed from a
secondary amine, is attacked by another amine, two alternate
reaction paths are available, The incoming amine may act

simply as a basic group and extract the d.-hydzjogen to give VI
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or ﬁhe amine nitrogen's free elction pair may attack the
f-carbon opening the aziridine ring to glve the diamino-
ketone V.

«,p-Dibromo ketones, il.e., chalcone dibromide, when
reacted with amines are thought to initially dehydrohalo-
genate to %-bromo-ﬂgﬁ-unsaturated ketones which form the

observed reaction product by the mechanism above.

2. Amine Reactions of Bromo Derivatives of Endocyclic
«,@-Unsaturated Ketones. |
The reaction of amines with d-bromo-'x,ﬁ-unsaturated
ketones was shown to be general by a serles of papers published
by Cromwell, et al on the reaction of bromo derivatives of
endocyclic «,g-unsaturated ketones.-
> Derivatives of Perinaphthenone-7

Cromwell, Capps, and Palmerlu heated 8-bromoperinaphthe-

none-7 (Xa) in an excess of the appropriate amine for 1 hour.
at 85o and obééined 8-morpholinoperinaphthenone-7 (Xb), red
needles, m.p. 144-144.50, and 8-piperidinoperinaphthenone-7
(Xe), red needles, m.p. 115-1160. They also discovered that
allowing Xa to stand in excess amine at room temperature pro-
duced yellow crystals of different products; 9-morpholino-
perinaphthenone-7 (XIa), m.p. 139-140.5o and 9-piperidino-
perinaphthenone-7 (XIb), m.p. 122-1230. In all cases, it was
necessary to use excess émine as the solvent; attempts to

'react Xa with a slight excess of amine 1n another solvent,
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- even at elevated temperature, only led to recovery 6f starting
material.,
Dissolving compounds Xb or XIa, the 8- and 9-morpholino
derivatives, in 10% hydrochloric acid and boiling them for §

o minutes produced the corresponding diketones; perinaphthandi-
one-7,9, yellow crystals, m.p, 262° dec. and perinaphthandione
7,8, orange needles, m.p. 177-181°. - |

Cyclohexylamine reacted with Xa tomproduce white crystals,

m.p. 147-148° dec., of the ethylenimine ketone, 8,9~

(N-cyclohexyl)iminoperinaphthenqne-? (XII). Product XII -

vas shown to rearrange in dilute ethanolic hydrochloric acid

to form 8-cyclohexylaminoperinaphthenone-7 (Xd); fine, purple
needles, m.p. 116-118°.

-

l

Y

Q
Fa N, NGHgo XB N euke® X
Xe N NGH,
Kb W, NG Ao 4 ©

Xd )g HN € Hy
For this series of compounds, a slight change in the

mechanism proposed by Cromwell and'Cram13 was nécessary. The
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quasi six-membered ring involved in proton transfer from the
amine to the ketone oxygen in forming the eﬁ;broma-ﬂ- amino-
ketone 1s not posslble in the rigid endocyclic ketones. Since
higher temperature and larger amine concentrations were '
necessary for the reaction of Xa, this transitlion state was
suggested as a factor facilitating bhe reaction of the open-~
chain analog.

Derivativesof 4,4-Dimethyl-l-keto-1,4-dihydronaphthalene

The reactions of 2-bromo-U4,4-dimethyl-l-keto-1,4~
dihydronaphthalene (XIIIa) with amines were reported by

Cromwell, Eby, and Capps15 in 1951.

Cly CHy Clls chy

7 . ’ N /NR"C(.H“' HC'
| ' N

RN N X M ‘
ol : A w H :

0 : : °
Xiia X, 8r Xille x,N¢sH XV

LMo x,NCuHg0 Xi[d x,oH

Morpholine and piperidine each reécted with XIIIa on standing
2 days at room temperature to give 98% of 4,4-dimethyl-l-keto-
2-morpholino-1,4-dihydronaphthalene (XIIIb), colorless:
' crystals, m.p. 124-1250 and 99% of 44-dimethyl-l-keto-2-
piperidino-1,4-dihydronaphthalene (XIIIc). These compounds
can be produced in lower yield by heating smaller quantities
of amines 1n other solvents. A benzene solution of XIIIa
and 2 molar equivalents of mdrpholine refluxed 71 hours yielded

68.5% of XIIIb. The aminoketones XIIIb and XIIIc were each
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hydrolyzed to colorless crystals of 4,l4-dimethyl-2-hydroxy-1-
keto-l,h-dih&dronaphthalene (XIIIda), the enolic form of the
diketone, m.p. 70-710, by heating them witﬁ 30% sulfuric acid
on a steam bath for 1.5 hours. The product from the reactlion
of XIIIé with excess cyclohexylamine on standing 3 days at
room témperature was a colorless oil which could not be
crystallized. However, treatment with dry hydrochloric acid
in ether produced a colorless solid, m.p. 176-1770, identified
as thé amine hydrochloride XIV. Previous work in open chain
seriesl have shown products of this type to result from

ethylenemine ketones.,

Derivative of 1,1-Dimethyl-2-keto-1,2-dihydronaphthalene

- The next endocyclic &,ﬂ-unsaturated ketone serles studied
were the 1,1-dimethyl-2-keto-1,2-dihydronaphthalenes by
Cromwell and Cam.pbell16 in 1957. The dibromide, 3,4-dibrqpoe
l,lfdimethy£:2-tetralone (XV), was réacted with benzylamine
in benzene at room temperature for 2'days., The only product
was 3-bromo-1,'1'-d1methy1-2-keto-l,aQdihydro-naphtﬁalene (XVI);

none of the expected ethylenimine ketone was found.

Pl Cih Cl cls_cifz CHly cily
' B 7 | S -
Br : NCy HgO °
pa'4 XV, XL 0 XVl

Both XV and XVI reacted with morpholine when heated to

65° for 24 hours; but the only product of these reactions was
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1,1-dimethyl-2-keto-4-morpholino-1,2-dihydronaphthalene (XVIIL),
m.p. 102;1030, yellow needles. The aminoketone (XVII) |
hydrolyzed on heating in 20% sulfuric acid for 2 hours on a
steam bath to form 1,3'-d11ceto‘-u,u;dimethytetralin (XVIII).
The formation of XVII sﬁpported the work of Cromwell,'Capps,
and Palmer which proved that either«- or g- amino-%p- |
unsaturated ketone are possible products of the reactions of
«-bromo-«,@-unsaturated ketones. The first intermediate

| formed, the¢£;bromo-p-aminoketone, can form products by two
routes; direct loss of hydrogen bromide forms ﬁ‘;amino;“ ﬂ.-
unsaturated ketones, while formation of the ethylenimmonium
‘ion followed by loss of hydrogen bromide yields A-amino-«,g8 -
_unsaturated ketones and ethylenimine ketones. In the

4, u-dimethyl-z-keto 1 2-dihydronaphthalene ‘series, failure
to form the<&—am1no -«,f-unsaturated ketone may indicate that

the ethylenimmonium is not faérmed at all.

Infrared and ultraviolet'gpectra of Endocyclic «,pB-unsaturated

ketones.

The infrared and ultraviolet spectra of the open chain
‘%B-unsaturatéa ketones have been studied,l’9 as indicated
above, and have proven very useful in characterizing the
products obtained. The Spectra"of the three series of endo-

- ¢yclic ketones studied were reported in part in the referenceé
given and summarized in defail by Campbell and Cromwell. 7
The intense Apgx below 250mp were assigned to benzoyl

(1t-1) resonance with some contribution in the 230-240mp region
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from vinylketone or acrylophenone chromophones. Weak benzoyl
~ (n-«*) resonance bands from 280-300mu were often not observed
due to the intense cinnamoyl chromoph@ne at 280-350my. |
Increasing the length of the resonator, Ilncreases the ability
of the molecule to stabiiize the inclplent positive charge
and causes the A, .. to fall at higher wavelength (Llower
energy). The longest resonance system is contained by

perinaphthenone-7 as 1s shown in resonance structure (D), —

& ef ¥
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one of 5 canonical forms which can be written for this molecule.
The next longest resonator (F) is in 1,1-dimethyl-2-keto-1,4-
dihydronaphthalene; 4,M—dimethyl-l-keﬁo-l,u-dihydronaphthaléne
with its cross-conjugated system (E) has the shortest. This
results in the long wavelength bands of the perinaphthenones-7
fallihg 50-80mu nearer the visible reglon than those of the
other compounds. The three colored «-aminoketones XIa, XIc,

and XIIIb all contained an additional broad, low intensity

band in the visible region at 452mp (X 5,200), 500ma

(% 5,500), and 325 mp (X 1,900) respectively. As mentloned

previously, this characteristic band was assigned to a

dipolar ion. 61mllar to C.
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