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TaBLE I

ALKYLATION Of BENZENE WITH 1,1-DICHLORO-3,3-DIMETHYLBUTANE

Reactants, moles Catalyst Ave. Chief products
Expt. Method CeHe CeH; 2 Cla® Kind 2. temp., °C. Formula Yield, %

1 A 4.15 0.55 AlCK 8 3 Me;CCH,CH:Ph 26
Me;CCHchPhg 19

2 A 4.15 .Bh AICL, 20 3 Me;CCH,CH,Ph 28
Me,CCH.CHPh. 20

3 A 4.15 .55 AIC, 20 3 Me;CCH.CH,Ph ]
I\/IeaCC}I:CI{th )
MeCyHPh 48°

4 R 1.53 19 AICL;-McOH? 10 84 Me;CCH,CH;Ph 6
I\IeSCCHzCHth 20

5 A 4.15 .55 ZrCl, 5 27 Me;CCH:CH,Ph 57
Me.;CCHzCHth 20

¢ 1,1-Dichloro-3,3-dimethylbutane, b.p. 148° (6 mm.), prepared by the condensation of ¢{-butyl chloride with vinyl chlo-

ride. ® Also 1.8 moles methylcyclopeutane.
280 (1946).

¢ Calculated on the basis of eq. 8.
¢ Stirring continued for ten hours after the addition of the dichlorohexane.

4 L. Schmerling, THIS JOURNAL, 68,
/ Presence of other monoalkyl-

benzene (not 2-phenyl-3,3-dimethylbutane, 2-phenyl-2,3-dimethylbutane, 2-phenyl-2-methylpentane, 3-phenyl-2-methyl-
pentane, or 3-phenylhexane) was indicated by the infrared spectrum of the fraction boiling at 57-70° at 4 mm., chiefly 61-

67° at 4 mm. (206-212° at 760 mm.).

Anal®  Caled. for CszgNzOz: N, 10.14.
10.41.

A mixture of this diacetamido derivative with that?
(m.p. 235°) of 2-phenyl-3,3-dimethylbutane melted at
205-210°,

1,1-Dipheny!-3,3-dimethylbutane.—The fraction boiling
at 148-151° at 5 mm. (314-318° at 760 mm.) crystallized
on standing; m.p. 33°.

Anal. Caled. for CigHa:
C, 90.85; H, 9.68.

Nitration of a pentane solution of the diphenylhexane
with a 2:1 by volume mixture of sulfuric and nitric acids
yield a dinitro compound; nacreous flakes {from ethanol),
m.p. 156°.

Anal. Caled. for CisHzeN:Oy:
Found: C, 65.84; H, 5.98.

A mixture of 0.5 g. of the diphenylliexane and a solution

Found: N,

C, 90.69; H, 9.31. Found:

C, 65.84; H, 6.14.

(10) Microanalyses byMr. C. W. Beazley, Micro-Tech Laboratories,
Skokie, Illinois.

of 3.5 g. of chromium trioxide in 5 cc. of concentrated sul-
furic acid, 15 cc. of acetic acid and 15 cc. of water was heated
under reflux for three hours. The cooled product was ex-
tracted with pentane and the extract was washed, dried and
distilled. The residue was taken up in 5 cc. of ethanol and
the solution was used for the preparation of crystalline de-
rivatives: 2,4-dinitrophenylhydrazone, m.p. and ‘‘mixed
m.p.”" with the 2,4-dinitrophenylhydrazone of benzophen-
one, 234-235°; semicarbazone, m.p. and ‘‘mixed m.p.”’
with the semicarbazone of benzophenone, 46-47°.

(x-Methylcyclopentyl)-benzene.—The material boiled
mainly at 149-153° at 87 mm. (226-231° at 760 mm.);
n¥p 1,5170.

Anal. Caled. for CpHye: C, 89.93; H, 10.07. Found:
C, 90.02; H, 10.21.

_ The infrared spectrum of this material indicated that uo
significant amount of {l-methylcyclopentyl)-benzene!! was
present.

(11) H. Pines and J. D. LaZerte, unpublished results.
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The Synthesis of 5-Dimethylamino-4,4-diphenyl-2-pentanol

By NELsON R. EasToN! axDp VELMER B. Fisu
RECEIVED SEPTEMBER 20, 1954

The syuthesis of 5-diniethylamino-4,4-diphenyl-2-pentanol is described starting with 3,3-diplienyl-5-metlyl-2-tctrahydro-

furanoneimine.

The reduction of both methadone and isometha-
done has been studied extensively.2—® The car-
binols from these reductions either in the form of
their acetoxy derivatives or the alcohols them-
selves generally exhibit considerable analgetic
activity.

The reduction of esters of the general structure
I to the amino carbinols (II) has also been re-

(1) Lilly Research Laboratories, Eli Lilly and Company, Indian-
apolis 6, Indiana.

(2) (a) E. L. May and E. Mosettig, J. Org. Chem., 18, 459 (1948);
(b) A. Pohland, F. J. Marshall and T. P. Carney, THIS JOURNAL, T1,
460 (1949).

(3) E. L. May and N. B. Eddy, J. Org. Chem., 17, 1210 (1952).

(4) M. E. Speeter, W. M. Byrd, L. C. Cheney and S. B. Binkley,
Tnts Journac, T, 57 (1949).

(5) N. B. Eddy, E. 1. May and E. Moscttig, J. Org. Chem., 17, 321
(1952).

The formation of some derivatives and their reactions are reported.

O

|
(Csfis)gfcocum

—> (CsH,).CCH.OH

CH:.CHRN(CH)): CH,CHN(CHa)s
1
R
I 11
ported. Since compounds of this general structure

usually show some analgetic activity the influence
of interchanging the functional groups on the
type and degree of analgetic activity should promise
an interesting addition to the general study of
analgesia. One of the compounds that has been
prepared and found to have slight activity is 4-
dimethylamino-2,2-diphenyl-1-pentanol (II, R =
CH:).4 Interchanging the amino and hydroxy
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groups of the compound would give 5-dimethyl-
amino-4,4-diphenyl-2-pentanol (IV). A study of
the activity of this compound IV compared to its
isomer reported above should provide an interesting
correlation of activity in relation to spacial arrange-
ment.

The ready availability of 5-methyl-3,3-diphenyl-
2-furanoneimine®’ suggested the synthetic pro-
cedure in the accompanying diagram.

NH
(C6H5)2C__g LiAlH; (C4H;),CCH.NH,
0 CH,CHOHCH,
CH,—CH.CH, 111
Na l isopropyl HCHO l H,CO,H
(CeHy),CHCH;CHOHCH, (CsHy);C—CH,N(CH;),
+ CH,—CHOHCH,
111 v

1, HCI / CH,I| | heat

& 2, AcCl

(CsHg)sC—CH,N(CHy)p - HCl  (CeHy)i—C—CH,N(CHy); 1
CH.CH—CH; CH,;CHOHCH;
0—C—CH, JAg0
i Heat
(C¢Hy)p—C——CH,
6
CHz—CIHCH3

Vv

The reduction of the imidolactone with sodium
in isopropy!l alcohol gave a small yield of the
desired aminocarbinol (III}. The major product
was a non-basic compound, 4,4-diphenyl-2-butanol.
This is not an unexpected product since the hy-
droxynitrile which would be the linear isomer of the
imidolactone would be expected to cleave the nitrile
group under these conditions, as this procedure has
been used to prepare 2-dimethylamino-4,4-di-
phenylbutane from 2,2-diphenyl-4-dimethylamino-
pentanenitrile® and similar compounds.® Also, it
has been reported® that the reduction of methadone
with sodium and isopropyl alcohol causes a cleavage
of the propionyl group to the extent of approxi-
mately 5%,.

The reduction of the imidolactone with lithium
aluminum hydride proceeded smoothly and in
good yield. In addition to the expected product a
second material was isolated in small quantity,
which from the analyses apparently is 3,3-di-
phenyl-4-amino-1-butanol. This material is evi-
dently obtained from the appropriate imidolactone
which is present in this starting material because
of the presence of small amounts of ethylene oxide

(6) N. R. Easton, J. H. Gardner and J. R. Stevens, THI1S JOURNAL,
69, 2041 (1947).

(7) E. M. Schultz, C. M. Robb and J. M. Sprague, ibid., 63, 2454
(1947).

(8) J. H. Gardner, N. R. Easton and J. R. Stevens, ibid., 70, 2006
(1948).

(9) N. R. Easton, L. R. Bartron, F. M. Meinhofer and V. B. Fish,
ibid., T8, 2086 (1953).
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in the propylene oxide used.’® The methylation
with formic acid and formaldehyde gave II in good
yield. The best method of acetylation of IV was
found to take place by heating the hydrochloride
of IV with acety! chloride.

It has been reported!'? that ketones of the
methadone type give ethylidenetetrafurans on the
pyrolysis of their methiodides and that the carbinols
from these ketones give tetrahydrofurans under the
same conditions.’®* Pyrolysis of the dimethylamino
alcohol (IV) under these conditions was made. In
contrast with the related compounds, the pyrolysis
of the methiodide of IV gave no appreciable quan-
tity of neutral material but did split off methyl
iodide to give the parent compound IV which was
isolated as the hydrochloride. The decomposition
of the quaternary hydroxide, as would be expected,
gave a good yield of 3,3-diphenyl-5-methyltetra-
hydrofuran, a compound which has been previously
prepared!* by the cyclization of 2,2-diphenyl-1,4-
pentanediol.

Neither compound IV as the hydrochloride nor
compound V showed any analgetic activity at a
dosage level of 25 mg./kg.

Experimental

Reduction of 3,3-Diphenyl-5-methyl-2-furanoneimine.
a. With Lithium Aluminum Hydride.—To a slurry of 8 g.
of lithium aluminum hydride in 300 ml. of ether there was
added slowly a solution of 45 g. of 3,3-diphenyl-5-methyl-2-
furanoneimine in 300 ml. of dry benzene. The mixture was
refluxed for seven hours, and the resulting mixture was
neutralized carefully with water until a granular precipitate
appeared. The mixture was filtered, and the precipitate
was washed with ether and benzene. The filtrate was
washed with a 209 solution of sodium hydroxide, dried
over sodium carbonate and concentrated at reduced pres-
sure. Trituration of the remaining oil with petroleum
ether gave 32.5 g. of product melting at 83.5-85°. After
recrystallization from a mixture of methylcyclohexane and
petroleurn ether, the 5-amino-4,4-diphenyl-2-pentanol
melted at 85-86.5°.
Amnal. Caled. for C;;HaNO: C, 79.96; H, 8.29. Found:
C, 79.75; H, 8.32.
Hydrochloride m.p. 135-137° (103-105°).

2A12ml. Caled. for CyHyONCIL: Cl, 12.15. Found: Cl,
12.02.

The mother liquor was evaporated under reduced pres-
sure, the residue was taken up in isopropyl ether, and alco-
holic hydrogen chloride was added. An oil precipitated
which was separated by decantation. Trituration of the
oil with ethyl acetate gave a solid melting at 204-206°.
After recrystallization from a mixture of ethanol and ethyl
acetate, it melted at 210-211°.

Anal. Caled. for CigHnNOClI: C, 69.17;
Cl, 12.76. Found: C, 69.40; H, 7.05; Cl, 12.78.

b, With Sodium in Isopropyl Alcohol.—A solution of 10
g. (0.04 mole) of 3,3-diphenyl-5-methyl-2-furanoneimine
in 100 ml. of isopropyl alcohol was heated to reflux with 7
g. of sodium metal. More sodium was added at intervals
in order to tmaintain an excess of the unreacted metal. A
total of 15 g. was required over a period of two hours. The
mixture was allowed to cool, and 509, aqueous alcohol was
added carefully to decompose the unreacted sodium; 200
ml. of water was then added, and the layers separated.
The aqueous layer was extracted with diethyl ether. The

H, 7.27;

(10) N. R. Easton, 8. J. Nelson and V. B. Fish, ibid., T4, 5772
(1952).

(11) N. R. Easton, 8. J. Nelson, V. B. Fish and P. N. Craig, ibid.,
T8, 3751 (1953).

(12) N. R. Easton and V. B. Fish, ¢bid., 76, 2836 (1954).

(13) S.7J. Nelson, V. B. Fish and N. R. Easten, ibid., 77, 1908 (1955)

(14) N. R. Easton, C. A. Lukach, V. B. Fislh and P. N. Craig, sbid ,
78, 3751 (1853).
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organic layer was added to the ether solution, and the mix-
ture was extracted twice with dilute hydrochloric acid. On
neutralization of the acid layer with sodium hydroxide, an
oil was obtained which was converted to the hydrochloride.
This material amounted to 3.5 g.; m.p. 103-105°. The
base which was obtained from this hydrochloride melted
at 84-86°, and a mixture with the compound obtained by
the action of lithium aluminum hydride on 3,3-diphenyl-5-
methyl-2-furanoneimine showed no depression in m.p.
The ether solution was concentrated, and the residue was
distilled under reduced pressure. The fraction obtained
at 153-158° and 3 mm. amounted to 4.0 g. The oil crys-
tallized and was recrystallized several times from petroleum
ether (b.p. 90-100°); m.p. 64.5-66°.

Anal. Caled. for CisHy50: C, 84.91; H, 8.02. Found:
C, 84.80; H, 7.97.

5-Dimethylamino-4,4-diphenyl-2-pentanol Hydrochlo-
ride.—A mixture of 16.7 g. of 5-amino-4,4-diphenyl-2-
pentanol, 50 ml. of formalin and 50 ml. of formic acid was
refluxed for seven hours. The solution was poured into an
equal volume of water, the mixture was extracted with
ether, and the organic layer was dried over sodium carbon-
ate. The addition of alcoholic hydrogen chloride produced
an oil that crystallized on standing. The yield of hydro-
chloride melting at 199-201° was 16.2 g. An analytical
sample was recrystallized from ethanol-isopropyl ether
solution; m.p. 200-202°.

Anal. Caled. for CyHyNOCIL: C, 71.34; H, 8.19; ClI,
11.08. Found: C, 71.40; H, 8.11; (I, 11.10.
1-Dimethylamino-2,2-diphenyl-4-acetoxypentane.—A
nixture of 4 g. of 5-dimethylamino-4,4-diphenyl-2-pentanol
hydrochloride and 20 ml. of acetyl chloride was heated
gently; the solid gradually dissolved and a clear solution re-
sulted. The solution was then refluxed for a half hour.
(After 10 minutes of refluxing a solid started to precipitate.)
Isopropyl ether was added and the solid was collected.
The yield was 4 g.; m.p. 200-202°. The melting point

Hirton A. SMiTH aND R. GENE THOMPSON
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did not change on recrystallization from ethanol-isopropyl
ether. A mixture of this compound with the hydrochloride
of 5-dimethylamino-4,4-diphenyl-2-pentanol had a melting
point of 182-187°.

Anal. Caled. for CuHyNO,Cl:
9.65.

Decomposition of Methiodide of II.—The methiodide was
prepared in the usual manner and melted at 229-230°.

Anal. Caled. for CpHxNOI: C, 56.47; H, 6.653.
Found: C, 57.17; H, 6.83.

A pyrolytic decomposition of 4 g. was carried out in the
usual way.? No appreciable amount of neutral material
was obtained, but a considerable quantity of a base was
formed which gave a hydrochloride melting poiut of 196-
199°. This compound gave no depression when mixed with
the hydrochloride of 1I.

Decomposition of the Quaternary Hydrochloride of II.—
A mixture of 6.5 g. of the methiodide and 3 g. of silver oxide
in aqueous alcohol was stirred vigorously until no iodide ion
could be detected. The mixture was filtered and washed
well with water and ethanol. The solution was coticen-
trated at reduced pressure. The residue was transferred
to a Claisen flask (with a minimum amount of ethanol) and
pyrolyzed over a free flame. The distillate was crystallized
from aqueous niethanol, m.p. 45-46° (1.1 g.). A mixed
melting point with 3,3-diphenyl-5-methyltetrahydrofurani+
showed no depression.

Anal. Caled. for Ci7H1s0: C, 85.68; H, 7.61.
C, 85.75; H, 7.61.

Acknowledgment,—The authors wish to thank
Mr. Carl Lukach for preparing the 3,3-diphenyl-5-
methyl-2-tetrahydrofuranoneimine used in this
work, and the Smith, Kline and French Labora-
tories for testing these compounds.

Cl, 9.80. Fouud: CI,

Found:
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Preparation and Properties of Substituted Benzhydryl Carbonium Ions

By HiLToN A. SMITH AND R. GENE THOMPSON
REcEIVED OCTOBER 28, 1954

The behavior of the following benzhydrols and symmetrical benzhydryl ethers in 1009, sulfuric acid has been studied:
4,4'-dichlorobenzhydrol, 2,3,4,5,6-pentamethylbenzhydrol, 2,2/,3,3',4,4',5,5',6,6'-decamethylbenzhydrol, 2,2',3,4,4',5,6,6'-

octamethylbenzhydrol, bis-(4,4’-dimethylbenzhydryl) ether and bis-(2,3,4,4',5,6-hexamethylbenzhydryl) ether.

All the

compounds gave fairly stable carbonium ions, as indicated by their ¢-factors, colors, ultraviolet and near-visible spectra, and
chemical properties, all observed in 1009, sulfuric acid. With the exception of 4,4'-dichlorobenzhydrol, all the compounds
were shown to undergo some sulfonation in addition to carbonium ion formation.

Introduction

It has been shown that many triphenylcarbi-
nols'? and certain benzhydrols?~* ionize in 1009,
sulfuric acid to give stable carbonium ions. The
ionizations are generally represented as

(CsHa)aCOH =+ 2H2SO4 —_ (C5H5)3C+ + 2HS0O,~ -+ H30+

(CeH;):CHOH + 2H.S0; —>
(CsH(,)zCH+ + 2HSO4_ + H30+

While triphenylcarbinols are quite stable in sulfuric
acid, benzhydrol is not stable and undergoes rapid
polymerization and sulfonation.

The carbonium ion studies have been extended to
include several substituted benzhydrols and benzhy-
dryl ethers. In this work it was desired to find out
the influence of substituents, especially methyl

(1) H. A, Smith and R. J. Smith, TH1s JourNarL, 70, 2401 (1948).

(2) M. S, Newman aud N. C. Deno. ¢bid., T3, 3644 (1951).

(3) H. A, Sniitliand C. M. Welch, #bil., T2, 4748 (1950).
4) V. Gold and I 1. Tye, J. Chemi. Soe,, 2172 (1932)

groups, on the formation and stabilization of benz-
hydryl carbonium ions.

Results

i-Factors.—Table I gives the i-factors for the
various compounds studied. Referring to the
previous equations, an ¢-factor of 4.0 should be ob-
served for the simple carbonium ion formation in
the benzhydrol series. Simple carbonium ion
formation from a symmetrical benzhydryl ether
would be expected to give an i-factor of 6.0. For
example
(C5H5)2CHOCH(C5H5)2 -+ 3H2SO4 —
2(Ce¢Hs),CH™* + 3HSO,~ + H:O*

According to the above equation the same benz-
hydryl carbonium ion would be expected from either
a symmetrical ether or its corresponding benzhydrol
in sulfuric acid. Tu confirmation of this, the spec-
tra of pentamethylbenzhydrol and bis-(pentameth-
vibenzhiydryl) ether were found to be identical



