1~y 54+ =-DINITRODIPHENYLMETHYL ) ~PIPERIDINES
1-( 4~NITROBENZYL)~AND 1~(4~NITROBENZOYL)~PIPERIDINES

APPROVED:

Major Professor

Minor ?mfaagmr ’7‘

Ll /</ 'ﬂ/L tece™

ector of the Department of Chemlistry




1{ ly, 4 ' ~DINITRODIPHENYLMETHYL ) ~PIPERIDINES
1-( 4~NITROBENZYL)~AND 1~ 4~NITROBENZOYL)~PIPERIDINES

THESIS

Presented to the Graduate Council of the North
Texas State College in Partial
Fulfillment of the Requirements

For the Degree of

MASTER OF SCIENCE

By
247426
George D. Sammons, B. 8.
Denton, Texas

Janvary, 1953



217426

TABLE OF CONTENTS

Page
PART I, 1-(4,4'~DINITRODIPHENYLMETHYL)=-PIPERIDINES

Chapter
IO mmwmxmﬁQl!hp!lulolttkbn'it'&tﬁ#‘.~O.¢hit!&tbib&’t'& 1
IIQ EKPWAL Pmmgﬂﬁﬂ‘on&.l*'v'ihﬂﬁbiﬂ‘tﬂbbittiﬁ!“lw

III; DISW%IOX:vdtattiv..oaicqct'ad'it‘&toiéylito&oontniduvﬁ

PART I1. 1=(4=~RITROBINZYL)wAND le{4~NITROBENZOYL)wPIPERIDINES
Chapter
-j:v‘ mmm@anﬁli‘iﬁﬁCiidqiﬁll“0""!‘QQ&O’Q"&‘OO."." 8

V.

MATMMO‘Q"##Q‘QQl!&!i‘i‘ﬁ‘t&d!lﬁ"l&t.l‘ﬁ.'i#i!.t‘%‘! 10

T ;
J‘]‘:’ EXFW% Pﬁosm}ag;cttnutt-unratn«!tatotltlbunittanhq 3—1

TIiT
‘TI’W" BImsszm»sltqwtﬁaﬁtttntﬁoﬁﬂtnﬂnocqwfa-l;oatacuucovoss 18

mempmtitlviﬁlqiiﬂit0‘&'09"’*"QQQQ“ﬂ.bta&‘&ldl!."i'lﬁ‘! 19

iii



PART I

1-{ ks, 44! ~DINITRODIPHENYLMETHYL ) ~PIPERIDINES



INTRODUCTION
In contirmance of the work done by Truitt and Middleton on
1~(diphenylmethyl)=i=~(l~-alkyl)~piperidines (I), a series of le{i,4'=
dinitrediphenylmethyl)si=(l~alkyl)~pyridines and piperidines (II) have
been prmmd.l

II

O
N ()

Capraro showed that N~diphenylmethyl-N,N-diethyl amine (III) has

antihistamic aat:!.vity.g Denton, Schedl, Neder and Lawson have shown

that substitution of N~piperidyl group for other substituted amino groups
in certain antispasmotic compounds greatly increased their mbivity.g

It has been shown by Burger, Graef and Bailey that 4,4'-diamino-
diphenylmethyl-sulfone (IV) has tuberculostatic wbivity."

lprice Truitt and W. J. Middleton, J. Am. Chem., Sog., 13, 5669 (1951).
2. capraro, Farm. Sci. e tec., 2, 98-102 (1947). G.A., 41, 6989n (1947).

35, J. Denton, H, P. Schedl, W. B. Neler and Virginia Lawson, J. Am.
Chen. Sog., 71, 2054 (1949).

4A. Burger, E. Graef, and M, Bailey, J. Am. Chem. S0¢., 68, 1725 (1946).
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Burger et al advanced the theory that a more lipid solubilizing group
in place of the sulfone linkage in (IV)might increase its activity. This
theory has been bormout by the work of Kirkwood and Phillips’ and by
that of Markees and Bm*gar.é

The present work was undertaken with l-(4,4'~diaminodiphenylmethyl)-
- 4=(1~alkyl)=piperidines as the eventual goal. When the attempted methods
of reduction of the corresponding nitro compounds yielded no results, the
condensations of L,4'~(N,N'«discetylamino)-diphenylmethyl bromide and h,4'=
diaminodiphenylmethyl bromide with pyridines and piperidines were attempted
in these laboratories; but thasé efforts also failed, Thus it was decided
to use 4,4'~dinitrodiphenylmethyl bromide. Condensations of this substance
with 4~(l-alkyl)-pyridines, 4-(l-alkyl)-piperidines, quinoline and isoguin-

oline were successful,

53a Kirkwood and P, H. thi}')a’ ic MQ M& w¢, MQ 2405 (19M)'
3. Markees and A, Burger, J. Am. Chem. Soc., 70, 3329 (1948).



CHAPTER II

EXPERIMENTAL PROCEDURE

! wDing

Twenty grams of 4,4'-~dinitrodiphenylmethane and 350 ml, of carbon
tetrachloride were placed in a one-liter, three-neck flask fitted with
condenser, mechanical stirrer and dropping funnel. The dropping funnel
was charged with 4.26 ml. of bromine in 100 ml. of carbon tetrachloride,

The mixture was stirred and refluxed while illuminated by two 15
watt fluorescent lights, The bromine was added as rapidly as it reacted,
A light straw ysllow solution was obtained at the end of about five hours.

The solvent was evaporated on a steam bath and the solid charcoaled
and recrystallized from ethyl aleohol (95%). The yield of crude material
was quantitative. Careful recrystallization will make the final yield
better than 95%.

For ease in reerystallization and to insure quantitative yleld, care
mast be taken to use the proper amount of bromine., A small excess of
bromine will cause some dibromination and a small deficiency will allow
some of the starting material to be returned, Both starting material and
the dibromo compound are much less soluble in ethyl aleohol than the mono
bromo derivative.

mono bromo  ma.p. 85°¢c
dibromo Reps 165 = 165°C

1



Five grams éf Lyt ~dinitrodiphenylmethyl bromide were mixed with
five ml. of piperidine in a 50 ml, flask. This mixture was stirred and
warmed on a hotplate for five minutes and then mixed with water to dis-
solve the excess piperidine. The resulting gum was dissolved in alcohol
and charcoaled. The yleld wes 4.1g of a tan powder, m.p. 116-7°C. This
represents 80% of the theoretical yleld.,

Anal, Cale. for CygHygN30,; N, 12.30, Found; K, 12.54.

 t-Dinitrodiphenylmethyl)~pyridinium Bromide

Thirty ml. of acetone and 1 ml. (0.02 moles) of pyridine were placed
in a 200-ml., threee-neck flask ;qaigpm with a condenser closed with a
drying tube, mechanical stirrer and dropping funnel, Several erystals of
potassium iodide were added as a catalyst,

Five grams (0,015 moles) of 4,4'~dinitrodiphenylmethyl bromide were
dissolved in least amount of acetone (about 60 ml,) and charged to the
dropping funnel., The solution was added to the flask over a period of
one hour while the mixture was refluxed,

The acetone was evaporated at reduced pressure and water was added
to dissclve the potassium lodide., The water was then decanted and the
residue was recrystallized from alcohol, The yield was 4 g. (80%) of a
1ight yellow powder, m.p. 340°; decomposes 370°.

Anal, Cale, for %"1&"3‘9&3"5 N, 10.09. Found; K# 10.25.

The following preparations in this series of compounds were made by

the above procedure except for the variations noted,



The reaction mixture was refluxed for one hour after addition of
the 4-methylpyridine. The yield was 50% of a gray powder which decom~
posed at 28,°¢,

Anal. Cale, for 619316%0&3” Ny, 9475, Foundy N, 9.67.

8ix and 0.2 grams (0,03 moles) of 4~n-nomylpiperidine were used.
Reaction time was 30 minutes.  After washing with water, a gum resulted
which was washed with ether to give a 507 yield of white powder, m.p.
195~6°C.

Anal. Cale. for CoglizoN30;.Br; N, 8+99¢ Found; N, 8,87,

One and 0,54 grams (0,015 moles) of L~n~amylpyridine were used and
the mixture was refluxed one hour after the addition., Recrystallization
was effected from diethyl ether; m.p. 314-315°C.

Anal, Calc. for Oyghyol30,Br; N, 8,62, Found; N, 8,49,

The yield was 50% of tan powder which decomposed at approximately
310°¢,
Anal. Cale. for CppHigN30,Br; N, 9.00, Found; N, 9.20.

The yield was 507 of tan powder which decomposed at approximately
310°¢.
Anal. Cale. for CpH,Nq0 Brj N, 9,00, Found; N, 9.16.



CHAPTER III

DISCUSSION

The usual methods of preparing quaternary salts or free bases from
pyridines, such as standing at room temperature in diethyl ether or re~
fluxing in benzene or toluene, failed with these compounds. Only the
piperidine froe base was obtained in good yleld by warming in excess
piperidine. The pyridinium salt was prepared by this method but in very
low yleld. It was found the more drastic method of refluxing in acetone
with a potassium iodide catalyst was necessary for appreciable yields of
the rest of the compounds,

Some 2-alkylpyridines were tried but the yields were extremely low
and although the gquinolinium bromide was obtained in 50% yleld, the
1,2,3,4~tetrahydroquinoline failed to react to any appreciable extent.

Solubilities of these compounds made them difficult to recrystallize,
as they were extremely insoluble in most common solvents. It was nscessary
to purify some of the higher alkylpyridines and piperidines derivitives
entirely by washing with water and ether,

As was mentioned in the introduction, the initial intent was to re-
duce the nitro groups to form the corresponding amino compounds. Reductions
were attempted in a low-temperature, low-pressure Parr hydrogenator. Rainey
nickel and Adam's catalysts were tried. Dioxane, ethyl alcohol, benzene,
diethyl ether were tried for solvents, Also an iron acetic acld reduction

wasg attempted. None of these was successful, I believe that a high pressure



and possibly high temperature hydrogenation would be successful. The
main difficulty with the Parr apparatus was the low solubilities of the
compounds, usually a gram or less in the 125 ml, capacity of the bomb.
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CHAPTER IV

INTRODUCTION

To further study the possibilities of the l-(4,4'-dinitrodiphenyle
methyl)ei=(l-alkyl)-piperidines, it was thought that perhaps the l-{i4~
nitrobenzyl )wi=(l-alkyl)-piperidines (I) might show some activity., Thus
a series of four of these compounds have been prepsred, It was also
found possible to reduce these to the corresponding amino compounds.

In the search for possible compounds of similar structure to those
already prepared in these laboratories, it was noted that Blicke and
Blake reported anesthetic properties for lwphmmylpipm‘mim.l Thevefore,
Truitt, Bryant, Goode and Arnwine prepared a series of l-phenacylef~alkyl-
pyridinium halides (II) and their reduction products, These compounds
showed a slight pressor aetiﬁty.z

I

e A

1r, F. Blicke and E. S. Blake, J. Am. Chem. Soc., 52, 235 (1930).

2Price Truitt, B. Bryant, W, E. Goode and B. C. Arnwine, J. Am. Chem,
Soc., Tk, 2179-81 (1952).
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A series of l-(4~nitrophenacyl)=i-(l-alkyl)-piperidines have also
been prepared in these laboratories and submitted for testizxg.B

As a result of the aforementioned work it was thought that perhaps
the l«(4~nitrobenzoyl)=i=(lealkyl)~piperidines (III)and their reduction
products would yield interesting results uﬁon testing, Thus a series of
six of these compounds were prepared, five of which were reduced to the
corresponding 4-amino compounds.

JPrice Trultt, R. F, Hall, and B. C. Armdne, J. An. Chem. Soc., Tk,
4552 (1952),



CHAPTER Vi
MATERIALS

The /~nitrobenzoyl chloride used in these preparations was Eastman
Kodak practical grade which was used without further purification,

The 4~(1l=alkyl)-pyridines were obtained from Reilley Coal Tar
Company and were distilled before using.

The 4=(l-alkyl)-piperidines were made by the method of Adkins
by hydrogenating at 170°C with an initial room temperature pressure of
1800 psi; Ralney nickel was used as a eamljst.}*

“yiomer Adkins, Leo F, Kuick, Mark Farlow and Bruno Wojeik, J. Am.
Chem, Seg., gg 2425, (1934).
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CHAPTER VI

EXPERIMINTAL PROCEDURE

4-Nitrobenzyl Bromide
Forty grams (0.29 moles) of p-nitrotoluene and 350 ml. of carboen

tetrachloride were placed in a 500 ml,, three-neck flask equipped with
a reflux condenser, mechanical stirrer and dropping funnel,

The mixture was brought to a gentle reflux and two l5«watt fluor-
escent tubes were placed along side of the flask, The dropping funnel
was charged with 46,7 grams (0.29 moles) of bromine in 100 ml, of carbon
tetrachloride. |

The bromine was added as the color disappeared and reflux was con=
tinued until the mixture was a straw yellow, The carbon tetrachloride
wes evaporated in an air blast and the residue was charcoaled and re~
crystallized from ethancl.

Fifty~five grams of a product melting at 99°C, 88% yield, was
obtained,

13
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1=(4-Nitrobenzyl)~pyridinium Bromide

Five grams (0,023 moles) of 4~nitrobenzyl bromide, 100 ml. of
toluene and 1,83 grams (0.023 moles) of pyridine were refluxed for
three hours,

The mixture was cocled, filtered, and washed with ether, White
erystals melting at 234°C (80% yleld) were obtained.

Anal. Calc. for CyoHy1N,0.Br; N, 9.85, Found; N, 9.65

Pive grams (0.023 moles) of 4-nitrobenzyl were refluxed with 100 ml.
of toluene and 1,96 grams (0.023 moles) of piperidine for two hours.

The mixture was cooled, filtered, and washed with ether. White
erystals mdting at 230°C, representing approximately an 80% yield, were
obtained.

Anal, Cale, for CjoHy9Nz0Br; N, 6.30. PFound; N, 6.43.

Five grams of (0.023 moles) of L-nitrobenzyl bromide were refluxed

with 100 ml, of toluene and 4.4 grams (0.023 moles) of 4-(lwoctyl)-pyridine
for two hours,

The mixture was ccoled, filtered, and washed with ether, The product
was immediately placed in a dessicator as it was very deliquescent. No
melting point was obtained, |

Anal. Cale. for CpgH,nN,0.Br; X, 6.88, Found; N, 6,74,

Five grams (0.023 moles) of 4~-nitrobenzyl bromide was refluxed in 100 ml.
of toluene with 4.6 grams (0,023 moles) of k~(l-octyl)piperidine for two hours.
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The mixture was cooled, filtered, and washed with ether. The
product was immediately placed in & dessicator as it was very deliquescent,
Anal, Cale, for Gmﬁﬁﬁzozﬁrg K, 6,78, Found; N, 6,68,
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Reduction of 1-(4-Nitrobensyl)-i4-(l-octyl)-pyridinium Bromide

3ix grams (0,015 moles) of the above quaternary salt was dissolved

in 125 ml, of ethanol and placed in a Parr low-pressure hydrogenator.
Two--tenths of a gram of Adams' catalyst was added. The initlal pressure
was 70 psi and at the end of five hours, 0.09 moles of hydrogen had been
absorbed, |

The solvent was evaporated and the residue recrystallized from
alcohol, A yellow powder was obtained, m.p, 139°C.

Apal. Cale. for CygH,oNoBr; N, 7.38. Found; N, 7.30,



Nine and 0.4 grams (0.05 moles) of i4~nitrobenzoyl chloride were
dissolved in 200 ml., of absolute ether and 0.1 mole of the corresponding

17

={4-Nitrob 1 1 1 ridines

l=(1~alkyl)-piperidine was added slowly with shaking.

After standing an hour, the mixture was filtered to remove the

4=(l=alkyl)-piperidine hydrochloride,

The ether filirate was evaporated to dryness,
charcoaled and recrystallized from ethanol,

White
Anal.

White
Anal.

erystals whieh melted at 97°C were obtained.
Cale, for 013H16N263; N, 11,30, Found; N, 11.42.

crystals were obtained, mp. 45-45°C,
Cale, for 01732}};203; N, .22, Pound; N, 9.23.

erystals, m.p. 91“(‘.’, were obtained,
Cale, for 618}12632@33 N, 8.85, Found; N, G40k,

Cale. for CpoH3gNpOy; N, 8.08. FPound; N, £.05.

erystals, m.p. 59.5-60°C, were obtained,

Cale, for ‘321“32“20 s N, 7.78. Found; W, 7.95.

The residue was

All yields were about 75%.
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- troben J~10rpho.
Cream colored crystals melting at 91°C were obtained.
Aﬂg » Cale. for Oilﬁlzﬂaﬁh; ﬁ, 11,86, Found; H, 11.90.
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-~ obenzoyl 1-alkyl)-piperi

Approximately 0.0l4 mole of the corresponding L-nitro free base
was dissolved in 150 ml., of methancl and 50 ml, of water. This solution
was placed in a 250-ml., two~neck flask along with 15 grams of iron powder
and 1,5 ml, of glacial acetic acid, The mixture was refluxed for eight hours,

After the addition of 100 ml., of methanol, the solution was neutralized
with ammonium hydroxide and filtered. The filtrate was then eluted with
water to cloudiness and cooled,

The products after recrystallization from methanol represented about
a 60% yield,

Tan crystals melting at 89°C were obtained.
Anal, Cale. for Cpqfig,0; N, 12,83, Found; N, 12.93.

Tan crystals melting at 129°C were obtained.
Mn 0&3.6/. fﬁl‘ Gl?BZ$K205 ﬁg 10’22:. m&; K. 1@'390

L by enzoyl ~hexyl eridine
Tan crystals melting at 100°C were obtained, |
m.& Cale, for Cla!‘lwﬁzﬁ; N, 9.77. Foundj N, 9.97.

Tan crystals melting at 75-75.5°C were obtained,
%‘o Cale, for ﬂwﬁszﬁzm N, 8,86, Pound; N, 8.93,

Tan erystals melting at 60-61°C were obtained.
m. Cale, for %H%Hz@); N, 8.49., Found; N, 8.47.



CHAPTER VY I

DISCUSSION

The bromination of the 4-nitrotoluene has been ruportad&l Because
of the experience in these laboratories in brominations of this type, a
new method was used which gave, as expected, a much higher yield: 88%
as compared to 59%.

The 1~(4-nitrobenzyl)~piperidine was reported in Beilstein, prepared
by another method., HNo difficulty was encountered in obtaining the come
peund by the method given here .2

The iron and acetic acid reductions of the le(4-nitrobenzoyl)el=
(1~2lkyl)-piperidines were used only after difficulty was encountered by
other methods of producing the amino compounds., Difficulty was had in
these leboratories with the reduction products of l-phenacylei~(l-alkyl)=
pyridinaaf Also the eatalytic reduction of an adduct of unknown composi=-
tion between 4~nitrobenzoyl chloride and 4-(1l-alkyl)-pyridines would not
proceed at low pressures. High pressures were not looked into because
Byron "et al® have shown that higher ;r;mmrem reduce the carbonyl in

compounds of similar st.mature.“

1. H. Blatt, Organic Synthesis, Collective Vol, II, New York, John

Wiley and Sons, 1943,
2pranchimont Van Rijn, Beil, 20, 2hs
Jop. cit,
“Riegel Byron and Harold Wittcoff, J. Am. Chem. Soc., 68, 1805 (1946).

20
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