NOTE TO USERS

This reproduction is the best copy available.

®

UMI

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



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



1
UNIVERSITY OF NEBRASKA: LIBRARIES
MANUSCRIPT THEQIS
| |
' Pérmission to use this thesis has %een given by the
author or department under whose direction it is written.

AmwmmdbyammM‘“.”.”.”.”{n.“.u.”.u.”;n

Approv&d. by department '..oo.co'o'}ol'oooo..l.o...lo.oo

It is expected that proper credit will be given for any
quotations taken from this work. Extensive copying or pub-
lication of the thesis in whole or inl part requires the
written consent of the author or department.

This thesis has been used by the_f%llowing person, whose
signatures attest their acceptance of the above restrictions.

A library which borrows this thesis for use by its patrons
is expected to secure the signature of each user.

-

NAME AND ADDRESS T 'DATE

i
5

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



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



" REAGTIONS OF A CYCLIO o ,( ~UNSATURATED KETONE:
4,4 -DIMETHYL~1-KRTO-1, 4-DIHYDRONAPHIHALENE

by

Barold H. Eby

?raaﬁnﬁn& to the Faculty of
The Graduate College in the University of Nebraskea
" In Partial Pulfillment of Requirements for the
Degree of Dootor of Philosophy
Department of Chemistry

Under the Supervision of Drs N. He Cromwell

ILineoln, Nebraska

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



UMI Number: DP13740

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the copy
submitted. Broken or indistinct print, colored or poor quality illustrations and
photographs, print bleed-through, substandard margins, and improper
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform DP13740
Copyright 2006 by ProQuest Information and Learning Company.

All rights reserved. This microform edition is protected against

unauthorized copying under Title 17, United States Code.

ProQuest Information and Learning Company
300 North Zeeb Road
P.O. Box 1346
Ann Arbor, Ml 48106-1346

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



The author wishes to express his
sincere appresiation w Dr;, ¥+ Hs Cromwell
who suggested and directed this investigatlon,
'mﬁ to the mmm Kodak Company for a
regsesarsch fellowship. ‘

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



TABLE OF CONTENTS

I, INTRODUCTION | |
As  BLISLOrifAlecossncmamwssnaasanssmsnssnsnmenoaness 1

1:, B8yntheals of 6*§wmim@%hyl~l~ka%$ml,4n
dihydronsphthalene ceessenns cens o 1
a. «, o(wmmhyxymmwnummm (III) wwm 1
b, Gandan&aﬁiaﬁ‘raﬁatimna of &iﬁahyﬂﬁ§~~*§~ 3
¢+ Ketones by ring ﬁlﬁﬂuﬁﬁwkmﬁwﬂwwwﬁﬁﬂﬁw;ww 5

:d* Another synthesls of 4,4-dimethylsl-
; keto-l,4-dibydronaphthalene (XII}ewwwmer 4

2+ Revliew of the %ﬁm&&try of O(,F ~¥maa&wmmd
- KRetones and tmir Bromine }%rimtxwmmm—w 8

" @s Resactions of &m@m@é mmmﬁa witzh ,
Y § ‘P ~unsatureted k&gﬁnﬁ&*«mwﬂmiv*nw%ﬂ#*b 5

b, Heastlons of awmﬁw anines with a(,ﬁ -
unsatureated ketones and their bromine
derivativegswacenncnss e - 8

e, &%mw@%mn aw@tm 01" aning ketornoB«esws
B. ﬁézaﬁmmﬁ of %lzm M%Mzwmw snmmsmamnsnmnennse L0
Il :gmaammn

- Abtempts to ﬁ"sfn%maiﬁa 4, «-mmwhyl*lﬂkwa*lﬁw o
dihydronaphthalene {XIX»} p— - 1R

1, Methyl Hendelate (I)emmesmemememmemeromsmsne 18
8. 1l-Phenyl-2-methylpropanediolsl,8 (II)-we=es 3128
3. &,A -Dimethylphenylasetaldshyde (IIT)-wees- 18
4+ O\, & -Dimothylphenylecetic A0ld (IV)eaveeees 13

5. Attempted Syntheses of U, xnz}im%hyzwx -
yh@m}i@%ﬁm@ &ﬁi& {V; o b - &4

ﬂﬁ ﬁ“ing mﬂmﬁ ﬁﬁi&m*wﬂmmﬂmmw#ﬁ&ﬂamn#w&nﬁvm 1*
b Using malonie suizer mnmm by hydrolysis 15

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



ing scetone followed by a haloform reaction

Ga M:i;mpma Ring Closuyes of Y,b’ ~Mm&i;hy3.~8 -
' phenyl araﬁwnia Acld (V) =smovnmexe e

a. By use of thionyl ehloride on the free seid--
bs By the Friedel-Craft rea@hi@a on th@ acld

ghloride~es o o - o
Bs Reactions of 4,awmamathylulakatﬁol,%ndihgﬁwanaphﬁhs~
yiﬂﬂﬁ ﬂ'ﬁ‘i @r&g&zwﬁ M&g@&ﬁﬂwm*wﬂw“* o o O

1. With Phenyl Megnesium Bromide: 533%&»313 of
B 1,ﬁmﬁimathg&w&*@haﬁyina@hhhaiane (XV) wwmsmwnvamne

#¢ An Independent Synthesis of 1,2-Dimethyl«i-
‘?h@ny&nﬁﬁhﬁhﬁlﬁna»ummwmﬂmmum«wnw*w»*Q*ﬁﬂqmnunﬁuﬂw

8, &m&hl@rama%hg&ué~m&$hyi¢a@hﬁhﬂlana (XVII)wowe

be 1,2-Dimethylnaphthalene (XVIII)eeseesescecsen

Gy 1~§vam®~&,é*ﬁima%hylnﬁphthnlana 8 & o § R,
| d. l,%mﬁ&mabhyl*émC&?@&Gﬁﬁxﬁﬁﬂwl’} naphthalens

(xxtx - - Vmmm»*n*uwmwwmﬁ-wwwqw«m«uwuww”

e 1,*~Bimathyl~éwphanyina@hthnlana (XV) emnwmmmn

3. With Methyl Magnesium Iodlde: Synthesls of 1,4,4-
-~ ‘Primethyl«l-hydroxy-l,4~dihydronaphthalene {EXIII)

Ce Amino Derivebivesz of 4,$»Bimsthyiulwkmtawl,4mdﬁhyﬁra~
mphﬁm&ﬁﬁ W W - " O S A A e -

1. Preparation of 4 &wﬁimakhylnlmkntawi,é«ﬁihxﬂva«
ﬁ&f@h’bhﬁiﬁﬂﬁ (XXI AN o A o

2. Attempts to Add Amines to é,éaﬁimathylmlwkﬁaaul,éﬁ
) ﬁiih?ﬁ:‘ﬂﬁlph%hﬁlﬁﬁ&v-w—m 2 - e

B ?&ﬁ?ahyﬁrﬂiaﬁqaiﬁﬁlxnﬁ“Wﬁwmw*m#*nﬁ#nwwumwmwﬁg

b# ﬁﬁvyﬁgliﬂﬁ‘ . '%w muf N mww" ;] T 10,

5+ Reaction of ﬁ~ﬁr@m@~&;&ndimsthyl*l*katwal,émdia
‘mmﬁﬂh%m;‘.Qﬂﬁ {XEXI } With ?1?52’1&1&@ S W

a+ FPreparation of ﬁwpipariﬂiﬁﬁua,4wﬁimahhy1*1«
ketoel,4~dihydronaphthalens (XNV)ewvonmsvcmumne

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

16

18
lg

18
19
19

21
21
21
22

22
23

24
25
25

26
26
26

27

27



o 1

Ve
VIa
VIiX.

b ﬁydrﬁlywia of ﬁ~§iyariéina~&,&»ﬁim@%hyiw
f;—katn«l,4*ﬁ®hyﬁw9na@hﬁhalana T—— S

{1) Preparation of é,é~ﬁimahhﬁiwl,ﬁmﬁi~
kobvotebralin {m‘?:ﬁ}f} -

(2) ?raya&a@ian of the acetate of 4,4-41-
methyl-l, $~ﬁik@tateﬁrﬂ&1n (XAVIII) e

{3) Preparation of 3,ﬁ~agmazhylna,4u
~ bengo.l, w»ﬁihyﬁmﬁhmwim {ZXIX) www

4, aaa@tien 0f B-Bromo-4,4-dimethyl -1-keto«l,4~
dihydronaphthalene w&th.mnwphalinaw~~«mw~«~~~

‘&, Preparation of Q«mmryhalin@mé,éméiﬁskhwln
, lwkata~1g@wdih&ﬁrﬂn&phthm&ana {xXXV)%GWﬁn’

‘b, Hydrolysis of 2-morpholino-4,4-dimethyl~
lekebo-l,4-dibhydronaphthalene to 4,4-di«

mﬁthylal 2-diketotetralin (XAVII)w-wwanenn

5. Resotlon of @aﬁrmw@m&, ~dimethyl-1-keto-1, 4=
b ﬁihﬁﬁ?@ﬂﬁﬁhﬁhﬂl&ﬂ& with taﬁwahyﬁra&aaqu&mmlinw

ﬁb &bsﬁ@ﬁﬁlﬁm‘ ﬁﬁﬁkrﬂ %&aﬁnﬁﬁm@nﬁaﬁ&ﬁmwmu»*mﬂ%umﬁ%ﬂ%ﬂ
DISCUSSION |

A  Atbempts to ﬁynﬁhﬁaiaa 4,&~ﬁimathyl~1akah0~l,6»
dihyﬁyangghthg}@mg {xxz}mmwmwwﬂ«mn*uwwnwnumummnmm

Be Reactions of 4, %*ﬁimﬁ%ﬁ&l*l*k@ﬁﬁwlyéwdihyﬁrﬁ*
‘mﬁﬁhthﬁiﬁnﬁ Wiﬁh &?ignﬁrﬁ Qﬁ&ﬁnﬁﬁw*nmm»*ﬂmﬁwu*uu

C¢. Amino Derivetives of 4,4-Dimethylel-keto-1,4~
&1h§ﬂrwﬁaﬁhth&l@ﬁﬁﬁﬁﬁémﬁwmm*uuﬁwwywﬁ*@*wwwmwwamwu

GRAPHICAL SUMMARY e mmeenmmesn s was e
ﬁﬂﬁnﬁ%ga&&~ﬁ%@ﬁﬁﬁ%*mgwﬁn‘f et S SR L 4wwﬁ~ﬁw«nu*ﬂaﬁéﬁé

ggﬁﬁ&ﬁﬁ N S O . A o . it i TR vl g e O i O s W A . . 83 o . WV S 5, v A

Bxgaxg@ﬁ&§ﬁyﬁ~****W***mﬁﬁwﬁw*ﬂ**m#~#mWw~www?wuwmmﬁwwﬁ

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

28

28
29
30
50

30

52
33

a7
41
47
58

5g
61



I. INTRODUOTION

1. EZynthesis

, This aldehyde has been prepared by Tiffeneau and
ﬁ@rl&m@@urtz by the action of dilute sulfuric avid on l-phenyle
B-methylpropanediol-~l,2, & glysol they prepared in low ylelds

by ﬁrm%ix&gﬂmﬁhﬁ. mandelate with methyl magnesium fodide,
Later, Levy reported that two products were produced when le
yh@nyl*ﬁﬁmaﬁhwiﬁraganaﬂie&ﬂ&,ﬁ:wa$>h@§x@d'uith\aixuta'auiw
furic seid., Porty per cent of the crude product consisted of
‘the desired «, X ~dimethylphenylacetaldehyde distilling from
105-110°¢ (14 mm,). The remainder sizty per cent was the di-
ethylenis oxlde of the glyeol. The following equatlons
113uatrata~@haaa two reactions:

|

L ¢ 0=¢
_phenyl e 1
_’ uigration s | 1l emg (40%)
| ?W?% I .mgo N Vs |
N ? g ﬁﬁa
b

&m

org

LA —o—a-Q
g
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This axiaa'w#a~aﬁnv$r§@avﬁé the aldehyde by heating 1t with
punlce moistened with sulfurlc acid. No conversion was pro-

. | ; & ~eoxide with sulfuric acid.
Goncentrated sulfurie wold caused one methyl group of the

glyeol to wmigrate rather than the phamyi, thus giv&ng & ketone
rather than the aldehyde:

. .
| ' OHg
¢— ¢—0ng «Hg0 A 'é C— OH
. O OHg , gone. &ﬁﬁﬁz H 'é— N

heat

Heating the glycol with 50f oxalis eoid produced almost
exclusively the dlethylenic oxids u%ila yhﬁaﬁhsraa pentoxide
gave & mixture of the alﬁnkyﬂa and the ketone.

3
@nnxana“ states that compounds of the type:

| ' _ I e
R-G——Q—CHy and  R-0—0—0Hy
; i -
ﬂfgﬁg On Dy ©oH

where "R" is high, give almost theoretical ylelds of the
@ldehydes when heated at reflux temperature for about four
hydrous formle aoid. |

wx&laah prapnruﬂ, dg &mﬂimathylphamyiaaatia acid (IW)
by condensing benzene with &ahramﬁiaabmﬁywﬁa scid under the
influence of sluminum tribromide, ﬁvamﬂarﬁ obtained 374
¥leld of the ester by substituting for the W -bromoisc-
butyric acid, its ester and using & large excess of eluminum
echloride., | |

hours with snhy
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- By heating benzyl ¢yanide with sodsmide and methyl
indide, Mar and Bmaz*ﬁ a‘mmmﬁm& in replacing the active
hyﬁr@g&ma of f:}w bengyl group w obtain &, wﬁm&khﬂphamyh
acetonitrile, }Ky&m}yau of %ﬁhis cyanide gave the axgsmwd

o ok ~dimethylphenylacetie acld. |
?@s&ihly, the acld echloride mf* ester of this mbwitukm
acetlic soid Mum be reduced to d , & -dimethylphenylecetalde~
hyde by the Rosenmund method of reduction.

ﬁﬁése aldehydes e:andmas with malonic scld with

the evolution of sarbon dioxide to yiam d,(i ~unsatursted
acids. Thus, both »hmylwmgmhym md o ~methyl -
ghenylwamlﬁmym {hydratropic amahma} eondense with
it to give good ylelds of the expected unsaturated ccids.
Best results &re usually ebtained by heating equimolar
quantities of the sldehyde, malonic ecid, m& pyridine on s
steam bath until no further carbon dloxide is evolved. One
or two drops of piperidine often incresses the yleld.

?ivaléahyda (tﬁ&m@bb‘g‘lﬁ%h&%&hy&@j condenses readlly
malonic aswr and me%m.xg

In view of these aldshyde reactions, 1t was hoped that
oL, K nﬁamawﬁ@mwm%ﬁﬂdswae would condense with malonic
mm to give Y,?f dimthyh b’wmnymmmnu acld: (V) or
wmh acetone or malonic ester to give the corresponding cone
dengsed products. ‘

| 52 ;
Acld ohlorides of ? ~ymnylxamymnm or
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‘Xayhﬁkyihuﬁyria acids can be ﬁym&i&@ﬁyta yield oyclic ketones.
Double bonds may be present in ﬁha siéa‘ahﬁiaai Thus, ¥-
'yhanyibﬁtyrie acid gilves Oﬂw%ﬁﬁéﬁiﬁﬁﬁgx 1&(?%*?1%‘&&@1&3.%@
the action of aluminum ahiéridﬁ‘bn”th» acld eh&aﬁiﬁn.}

K@»laah;g oynliged %@iﬁrylgﬁryiia acids to indones by
means of thianyl ahlayiaa in carbon tetrachloride solutions,

It was shown by Colonge and Qhamhiam;ﬁ that two methyl
gréuys iﬁ%a@ﬁé& to the earbon joining the ring did no yra;
vent ring closure by steris fﬁ@ﬁaﬁas They cyclized l-phenyl.
4-methylpentene-3-one~2 to l,lmﬁimathyihatnalmnnwa by the
'uatiwn of aluminum chloride:

N,/ \

- O “
\\?w,xz; %8 ?«Eg
o0 A0, /0=

! - 4s%

B,

After conaidering these ring closure resctions, 1t wi#
hoped that ¥, ¥ -dimethyl-¥ -phenylerotonic acid (V) could
be ﬁyalixaﬁ to 4,&wﬁim@khyimlﬁkaﬁw*ig4mﬁihyﬁranaphthslﬁma
(xxz) by heating the fres mai& with thionyl ahlﬁrxﬁa or Ehﬁ
acid chloride with aluminum shloride,

d.

whilalhhia work was in progress, Arnold,
: 4 ‘
Buckley, and Richter prepared this unsaturseted cyelic ketone

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



starting from ethyl levulinate (VIIr). By adding methyl
m&@a&ai&% lodide to an athﬁﬁmbﬁnzan% solution ef’ﬁhié ester,
g, Y~ﬁ@m&th§i%ﬁﬁ?¥@l&ﬁt@n {IX) wes formed wideh was con-
kaﬁnﬁ@ﬁpwithrb@nwana umdar‘t%a ﬁnfiuamﬁa of aluminum chloride
to g&vé,é,4mﬁimaﬁby1~lﬂﬁatraa¢m@1{§3, %w@miﬁa substituted
raagily‘inta‘thia saturated ka%wge to give %whrﬁmaaé,&* |
dlmethyl-l-tetralone (XI) which loat EBr on belng heated
under zaflu& with ﬁﬁ@ baﬁé,'aaliiéinﬁ, thus forming the
desired &,4~dimmthy&»1a&@ﬁ@m&,4~aihyd§aﬁuyh$ha1€ﬁaV(XIK};
o Erﬁﬁ&ﬁ found that this anaatavé%mﬁ ketone, &,4~&$methy1»
lmkeﬁamz,é~dihy&ran&ghth&3ann, rearranged in ameid walutiwn
to give 3,@~dimﬂthyl~l~naﬁhknmx {XIV},

@rignard resgents r&éaﬁkwihh ¢<,§ ~unsaturated

ketones to give unsaturated tertiary aleochols (or their
dehydrated products--hydrocarbons) by 1,3-sdditlion, saturated
ketones by 1,4-addition or both. The manner of addition de-
pends upon the number, kind, and positlons of the subastitu-
ents on the earbonyl ggmp&muﬁ and u@anvths group present in
the Grignsrd resgent. As the ﬁﬂtiv&%y of the @%@b@ayl group
deereases, the mmount Qf i,4~addition incremses. For example,
¢ wphang&hamaaiaﬁ3%69%&&@&@ ngaa no l,&*ﬁﬁﬁiﬁiaﬁ with phenyl
magnesliwn bromide and only 18% with ethyl megnesium bromlde
while <kﬁyhﬁnyﬁﬂanﬁalﬁaa%@gh@nwma givea 100¢ 1,4-addition
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