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1,1-Diphenyl-2-methyl-3-(1-pyrrodidinyl )propane - HCI (169).
-—To a suspension of 29.5 g (0.1 mole) of 15 in 600 ml of
lig NH; and 15.4 ml of EtOH was slowly added during 2.5 hr
6.92 g (0.3 g-atom) of Na (spheres). The mixt was then stirred
for an addl 1.5 hr and allowed to evap overnight. Tce water was
added and the mixt was extd with 12t;0. The 15t,0 =oln was
washed (11,0}, satd NaCl) and dried (Na;504). Tiltn and removal
of the solvent gave 28.2 g of nearly colorless oil.  This was dis-
solved in 250 ml of hexane and chromatogd on a column of 1 kg
of neutral ALO; (Woclin) and eluted with 1-1. portions of hexane
contg increasing amounts of abs I2t;0.  The bulk of the prodet
came off with solvent coutg 2% 19,0 giving 15.4 g of oil. Thix
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was dissolved in Et:0 and acidified with ethanolic HCI, yielding
18.85 g (57%,) of white solid, mp 214.5-217°,

The same compd (169) was obtained in poor yield by treating
16 with SOCI,;, removing the solveut, and hydrogenating the
resulting crude 3-chloro-3,3-diphenyl-2-methylpropyl-1-pyrroli-
dine-HCl in the presence of Pd/C. Anal. (CallCIN) C, 11,
Cl, N.
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A seriex of 1,1-diaryl-2-methyl-3-[(primary and sccondary )amino]propanols (I, R and/or R™ =

H) were pre-

pared for testing as CNS agents (anticouvulsants, anorexigenics, and their effect on simple reflexes). The
primary amines were prepared by reduction of the corresponding nitriles and most of the secondary amines by

redictive alkylation of the primary amines.
scribed,
and the [ isomer was tested in man.

The interesting CNS stimulating effects accompanied
by low anticholinergie side effects found for the tertiary
amines' (I) have encouraged us to expand the series to

011 ([3113
(CeHs)z&——ClICHzN RRR’
I

include primary and sccondary amines (I, R and/or R’ =
H) (TableI). Thesc could not be satisfactorily prepared
by the methods used for the tertiary amines.  Although
some workers? have successfully prepared similar pri-
mary or secondary amino alcohols by the Grignard re-
action on B-amino esters or B-amino ketones, we found
thesc methods unsatisfactory for our compounds.
When methyl g-(isopropylamino)isobutyrate or §-(al-
lylamino)isobutyrate were added to PhNgBr or PhlLi
under conditions that worked well with tertiary amino
esters! none of the desired amino aleohols were isolated
but instead about a 509, yicld of N-isopropyl-or N-al-
Ivlbenzylamine was obtained. This might be formu-
lated as a reverse condensation reaction and explained
by eleavage of the anion formed by initial abstraction of
the proton from XN, followed by addition of more
PPhMgBr to the formal compound.

Of course, PhMgBr may also add to the ester prior to,
simultancously with, or subsequent to the cleavage.
This novel reaction may prove useful for the prepara-
tion of benzylamines from aromatic Grignard reagents.
When the Grignard reaction was carried out at —20° as
suggested by Adamson?® a small vield of the desired
N-isopropylamino alecohol 28 was obtained. However,

(1) Article 1: R. B. Moffett, R, 1. Strube, and I., 1. Skaletzky, J. Med.
Chem., 14, 1088 (1971).

(2) (a) D. W. Adamson, J. Chem. Soc., Suppl.. 1, S144 (1949); (b) K
Takagi, Y. Kasuya, and K. lottori, Yakugaku Zasshi, T2, 1592 (1852);
Chem. Abstr., 47, 9312h (1953): (c¢) H. 8. Mosher, M. B. Frankel, and
M. Gregory, J. Amer. Chem. Soc., T8, 5326 (1953): (d) J. Inglish and A. D,
Bliss, 1hid., 18, 4057 (1956).

A new cleavage of g-amino esters by Grignard reagents is de-
The primary amine (1,1-diphenyl-2-methyl-3-aminopropanol) was resolved into its optical isomers

RNHCH . CHCH C00CH, <H2sbe,
- bn |
RN-L(H~ZCH- C—OCH,
N
R
CH=COCH] | "RNCH,C.H,
ooy + [RN=CH,] ClMgh Hoit
, ) L MgBr
MgRBr

RNHCH,C H,

R=-C'H(CH), or -CH.('H=CH.,

this was much better obtained by reductive alkylation
of the primary amine.

The primary amine 1 was obtained in good yicld by
the method Henecka, el al.,? used for analogous amino
alcohols.  This involved condensation of benzoplienone
with propionitrile in the presence of NaNH, and redue-
tion of the resulting nitrile either with LAH or by cata-
lytic hydrogenation.

Ol
ClhHC1LC=N / [1E]
(CsH:).CO ——489 ——> (Csl1:).C —_—>
NaNl1l.
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|
Cli;
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(3) i1, lienecka, R. Lorenz and Il. Gésswald, British Patent 811,654
(1959); Chem. Abstr,, 84, 424a (1960).
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A variety of secondary amines were prepared from the
primary amine 1 by either of the two methods indicated.

/OH
1 —= (C°H5)2C\ R
o=y CH(CH)CHN=C__}
\R.I R,
CICOR
or
O(COR),
OH H. (cat.)or \ NaBH,
(CGH5)2C\
CH(CH,)CH,NHCOR
‘AH
OH
e
(CH;)C _R+,
CH(CH,)CH,NHCH__ '}

Rl

The N-methyl compounds 17 and 19 were prepared
by hydrogenolysis of the corresponding N-benzyl-N-
methylamines.!

The primary amine 1 proved to have very interesting
CNS stimulating properties in animals* and was there-
fore resolved into its d and [ forms. This was accom-
plished by crystallizing its d-tartrate salt to furnish the
[ isomer and its [-tartrate salt to give the d isomer.
The levo rotating isomer (6) proved to be the more po-
tent although the d isomer (9) also had interesting prop-
erties, being half as active on some parameters but only
0.2 as active on others.* The I isomer (6) was sent to
the clinic for testing in humans afflicted with various
mental diseases. However, undesirable side effects
were encountered which may limit its use as an anti-
depressant,

Experimental Section®

1,1-Diphenyl-2-methyl-3-aminopropanol (1).—To a mixt of
113.5 g (2.91 moles) of NaNH,? and 1.75 1. of abs Et,0 was slowly
added with stirring a soln of 500 g (2.75 moles) of Ph,CO and 330
ml (6 moles) of EtCN in 2 1. of abs Et.0. After refluxing for 3 hr
and standing overnight the mixt was poured into 6 1. of ice water.
The aq soln was extd with Et,O and the Et;O solns were washed
(H.O, dil HC], H;0, satd NaCl) and dried (Na,S0,). After filtn,
the Et:0 soln of the crude nitrile was coned to 4 1. and slowly
added with vigorous stirring to 343 g (9 moles) of LAH and 500
m] of abs Et,0. The Et,O gently refluxed during the 3.5 hr
which was required for the addn. The mixt was then stirred
under reflux overnight and cooled with an ice bath. To the
reaction mixt was carefully added dropwise 360 ml of H,O and
then 54 g of NaOH in 1.5 1. of HyO. After thorough mixing, the
mixt was filtd and the solid was well extd with Et;0. The Et.O
filtrates were extd with several portions of dil HCI and the acid
exts were washed (Et;0). The aq solns were basified with cold
dil NaOH and the cryst free base was collected, washed (H,0),
and dried, giving 313 g of white crystals, mp 122.5-124.5°.

(4) The pharmacology of these compounds is reported in article 3 of
this series, H. H. Keasling and R. B. Moffett,J. Med. Chem., 14, 1106 (1971).

(5) Mps were taken in capillary tubes with & partial immersion thermom-
eter. Calibration of the app against standard compds showed no need
for correction. Absorption peaks of spectra (ir and in selected cases nmr
on a Varian A-60 instrument) were as expected. Where anal. are indicated
only by symbols of the elements, anal. results obtained for these elements
were within +0.4% of the theor values.

(6) Free-flowing powder from Farchan Research Laboratories, Wick-
liffe, Ohio.
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This was recrystd from 1.7 1. of ¢-PrOH, yielding 266.7 g of
white crystals, mp 125-126.5°.

Hydrochloride 2.—An -PrOH soln of 20 g (0.083 mole) of the
base (1) was acidified with a slight excess of ethanolic HCl. Diln
of the soln with abs Et,O gave 17.5 g of white crystals, mp 213°
dec.

Maleate 3.—A warm soln of 1.2 g (0.01 mole) of maleic acid in
10 ml of EtCOMe was added to a warm soln of 2.4 g (0.01 mole) of
the base 1 in 15 ml of the same solvent. The maleate salt crystd
almost immediately, giving 3.5 g of white crystals, mp 179-181.5°.

Alternate Method’ for 1,1-Diphenyl-2-methyl-3-aminopropanol
(1).—A soln of 6.232 kg (26.2 moles) of 2-(a-benzhydrol)propioni-
triles in 28 1. of 959, EtOH and 3.85 1. of NH.OH (299, NH;) was
hydrogenated in a 120-1. autoclave with 1.5 1. of Raney Ni at 75°
and 70.3 kg/cm2.  The hydrogenation was complete in about 30
min. The product was washed from the autoclave with EtOH
and CH,Cl., filtd, and concd under reduced pressure. The re-
sidual oil was dissolved in PhH and extd with dil HCl. The aq
soln was washed (Et;0) and basified with cold dil NaOH giving
6.04 kg of crude base. This was recrystd from 40 1. of <-PrOH,
yielding 5.135 kg (81%,) of white crystals, mp 124.5-126.5°.

I-1,1-Diphenyl-2-methyl-3-aminopropanol d-Tartrate (4).—A
mixt of 326.4 g (1.35 moles) of the base 1 and 202.5 g (1.35 moles)
of d-tartaric acid was recrystd first from 6 1. of 85% (by vol) of
aq Me.CO and then from 2.5 1. of H;O giving 169 g of white crys-
tals, mp 154-158° dec. A sample dried at 60° (0.1 mm) was
found by Karl Fischer anal. to cont 0.6 mole of water, [«]%D
—19 = 1° in H,O (& —0.352 == 0.02°, ¢, 0.9368 g/100ml, 7 = 2).

I-1,1-Diphenyl-2-methyl-3-aminopropanol (5).—The above !
base d-tartrate (4) was dissolved in warm H.O and basified with
NaOH. The cryst solid was collected, dried, and recrystd from
600 ml of :-PrOH, yielding 86.5 g of [ base, mp 148-149.5°, [«] %D
—15.8°, A sample recrystd from ¢-PrOH had mp 148.5-150°,
[«]®Dp —18.5° & 1° in MeOH (« —0.305, ¢, 0.8204 g/100 ml,
I =2)

[-1,1-Diphenyl-2-methyl-3-aminopropanol- HC1 (6).—The !/
base (5) was dissolved by warming in 240 ml of «-PrOH contg a
slight excess of ethanolic HCl. On cooling cryst hydrochloride
sepd giving 85.8 g of white crystals, mp 193-196°, resolidified at
about 197°, and remelted at 205-215°, [a]?D —41.6 & 1° in H,O
(a@ —0.75, ¢, 0.902 g/100 ml, | = 2); [«]7D —3%.25 & 1° in Me-
OH (« 0.65, ¢, 0.860 g/100 ml, I = 2).

By reworking various filtrates, a small addl yield of pure 6 was
obtained. The total overall yield for the resoln was 519, of the
theoretical yield (one-half of the starting [dI] material).

d-1,1-Diphenyl-2-methyl-3-aminopropanol [-Tartrate (7).—
The filtrates from the prepn of the above [ base d-tartrate (4) were
evapd to dryness and all fractions having rotation [«]p 4-23° to
4-29° were combined (about 300 g). This was dissolved in H,O
and basified with NaOH. The solid base was collected, washed
well (H,0), and dissolved in 3 1. of hot 859 aq Me,CO contg a
slight excess of [-tartaric acid. On cooling, crude d base [-tar-
trate crystd and was recrystd from 1.7 I. of H,O, yielding 192.2 g
of white crystals, mp 152-158°. A sample was dried at 40°
(0.1 mm), [a]?®p +19.0 — 1° in HO (« = +0.342°, ¢, 0.881
g/100 ml, I = 2). Karl Fischer anal. indicated only 0.38%
H,0. Anal. (C;Hy;NO;) Caled: C, 61.37; H, 6.44; N, 3.58.
Found: C, 59.87; H, 6.93; N, 3.55.

d-1,1-Diphenyl-2-methyl-3-aminopropaneo!l (8).—The above d
base [-tartrate (7) was dissolved in warm H,0O and basified with
NaOH, the cryst solid was collected, dried, and recrystd from 800
ml of ¢-PrOH, yielding 104.1 g of d base, mp 148-149.5°, {a]D
+17.7 & 1° in MeOH (« +0.340°, ¢, 0.9606 g/100 ml, [ = 2).

d-1,1-Diphenyl-2-methyl-3-aminopropanel- HCl (9).—A soln
of 10.2 g of the d base 8 in 65 ml of warm i-PrOH was acidified
with ethanolic HCI giving 8.7 g of white crystals, mp 191-192°,
resolidified, and remelted at 205-210°, [«]%D +42.2 £ 1° in H;O
(a 4+0.70°, ¢, 0.8216 g/100 ml, | = 2); [a]®D +38.45 + 1° in
MeOH (a +0.648°, ¢, 1.8426 g/100 ml, { = 2).

1,1-Diphenyl-3-aminobutanol® (10).—A soln of 510 ml (1.53
moles) of 3 M PhMgBr was cooled to —20° and a soln of 2.5 g
(0.19 mole) of ethyl 3-aminobutyrate in 100 ml of abs Et.,O was
slowly added with stirring at —20°. The mixt was stirred at
—20° for 2 hr, then at 0° for 2 hr, and poured into ice water contg
a slight excess of HBr. The aq layer (contg a little gummy hydro-

(7) This method was developed by Mr, Melvin A. Rebenstorf of our
high pressure laboratory.

(8) H. Lettre and K, Wick, Justus Liebigs Ann. Chem., 608, 189 (1957).

(9) A. T. Austin and J. Howard [J. Chem. Soc., 3278 (1961)] report
(without details) an optically active (+) isomer of this compound,
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Structure
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L

(CsH-),C(OH )CH(CH,)CH,NHCH,CHCH;CH,
1
(CsH):C(OH)CH(CH;)CHN=C(CH; )CHOH,CH,
J
(CsH5),C(OH )CH(CH,)CH:NH CH(CH,)CHCH,CH,se
| S |
(CsHs):C(OH )CH(CH3)CH,NTICH (CH, ) CHCH,CH 2=
| S |
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| ISR
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- ]
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bromide) was washed (Et;0) and basified with NaOH. The mixt
was well extd with Et,O and the exts were washed (H,0, sat NaCl)
and dried (Na:S0,). Filtn aud evapn of the solvent in vacuo
gave gummy solid which was crystd twice from i-PrO¥H, yielding
1.47 g of cryst solid, mp 156.5-157.5°.
2-(a-Benzhydrel )-3-methylbutyronitrile (62).—To 20.17 ¢
(0.53 mole) of NaNH,¢ in 200 ml of abs Et,O was slowly added
with stirring a soli of 91.0 g (0.5 mole) of Ph,CO and 90.5 g (1.09
moles) of isovalerouitrile in 300 ml af abs Et,0. After stirring
under reflux for 3 hr, the mixt was cooled and poured into ice
water. The aq laver was extd with Et;O and the Et:0 solns
were washed (H,O, dil HCl, H:0, satd NaCl). After drying
(NazS0,) and filtg, the Et,O was evapd giving 134 g of crude
nitrile. This was crystd from 400 ml of PhH, yielding 66.7 g
(509) of white crystals, mp 167-169°. Anal. (Cull;sNO) C,
H,N.
1,1-Diphenyl-2-methyl-3- (methylamino )propanol (17).-—A
salir of 34.5 g (0.1 mole) of 1,1-diphenyl-2-methyl-3-(V-benzyl.
N-methylamino)propanolt in 200 ml of MeOH was hydrogeunated
with 2 g of 1055 Pd/C at 3.5 kg/em? and room tem]p. The theo-
retical amt of Hz was absorbed in 3 hr.  Filtn and evapn in vacuo
gave white cryst solid which was recrystd from 125 ml of 7-PrOH,
vielding 20.7 g of white crystals, mp 112-114°,
N-(3,3-Diphenyl-3-hydroxy-2-methylpropyl)acetamide (21).—-
A soln of 30.3 g (0.12 mole)of 1in 1.2 1. of Et,0 was added with
stirring to a mixt of 10.2 g (0.13 mole) of pyridine and 13.3 g (0.13
mole) of Aex0 in 100 ml of E120.  After refinxing for 2 hr the mixt
was poured ito ice water. The prodnet remained insol in both
layers yvielding 35 g of white crystals, mp 158-159°. Recrystp
from -PrOIl did pot raise the mp.
1,1-Diphenyl-2-methyl-3-(ethylamino)propanol (22).—A solu
of 24 ¢ (0.12 mole) of amide 21 in 300 ml of THF was slowly added
with stirring to 9.1 g (0.24 mole) of LAH in 100 ml of THF.
After refluxing overnight most of the solvent was distd and re-
placed by EryO. There was thep slowly added in suceession 9.1
ml of H.O, 9.1 ml of 2097 NaOH, and 27.3 ml more of H:0. The
mixt was filtd and the solids were well extd with Et:0). The
I2t:0 solvs were extd with dil HCI and the aq acid extract was
basified with NaOTI. The free base was recrystd from -PrOI,
vielding 18.3 g of white =olid, mp 103-104°.
1,1-Diphenyl-2-methyl-3- (propylamino)propanel Maleate
(25).—A 0.1-g sample of Pt0s ip 50 ml of ItOH was hydrogenated
to Pt. Then were added 24.1 g (0.1 male) of 1 in 150 ml of
E1OH and 6.4 g (0.1 mole) of IXtCHO. This was hvdrogenated
at 3.5 kg/em? and room temp.  Abont 75¢, of the theor amt of
11, was absorbed in 5 hr by which time the nptake was very slow.
The soln was filtd and evapd giving 28.9 g of nearly colorless oil.
This ¢rde free base was dissolved m EtOAc¢ and a soln of 11.6 ¢
(0.1 mole) of maleic acid was added. This soln was dild to tur-
bidity with Et.0 and on standing crystals sepd, yielding 33.7 g of
white solid, mp 116-1331°. By repeated fractional crystn from
IEtOAc the desired product was sepd from the less g0l maleate of
the starting amive 3, vielding 17.3 g of white erystals, mp 145-
146.5°.
a-[2-(Isopropylideneamino)-1-methylethyl]benzhydrel (26).---
A soln of 12.1 g (0.05 mole) of 1 was dissolved in 75 ml of Me,CO
at the bp. The ~oln was filtd and coned by boiling to 50 ml,
giving, on cooling, 11.1 g of white crystals, mp 135.5-137.5°.
1,1-Diphenyl-2-methyl-3-(isopropylamino )propanol (27).-—A
solit of 24.1 g (0.1 mole) of 1, 36.8 ml (0.5 mole) of Me,CO, and
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base was obtd. This was dissolved in 200 ml of hexane and
after standihg in the refrigerator was filtd from a small amount
of cryst solid to unknown structure, mp 139-141°. The hexane
filtrate was evapd to dryness in vacuo, the residual oil was dis-
solved in Et:0 and acidified with ethanolic HCl. The resulting
hydrochloride was collected, washed (Et,0), and dried, giving
66.7 g of crude hydrochloride, mp 167-172°. This was recrystd
from i-PrOH, yielding 40.4 g (43.6%) of salt, mp 192-193°.
Recrystn from abs EtOH gave 27.5 g of crystals, mp 192-194°,
This was found by ir, nmr, anal., and mmp with an authentic
sample to be N-benzylisopropylamine- HCI.11

Another run, using 0.6 mole of PhMgBr and 0.2 mole of methyl
B-(isopropylamino)isobutyrate in Et:O, was stirred below —20°
for 2 hr and below 0° for an additional 2 hr. It was decompd
with ice and aq NH,CI giving 3 layers. The oily middle layer
was strongly acidified with aq HBr and washed (Et;0). - Crystals
sepd giving 13.13 g of solid, mp 169-174°. This was recrystd
first from -PrOH and then from H,O, yielding 6.66 g (9.3%) of
white crystals, mp 186-188°. This was identical with the hydro-
bromide 28 (Table I).

A run using PhLi in place of PhMgBr at 0° to 5° gave as the
only product isolated a 509, yield of N-benzylisopropylamine:
HCL

N-Benzylisopropylamine -HBr (63).—An Et,O soln of 5 g
(0.033 mole) of N-benzylisopropylamine was acidified with 489
aq HBr giving 5.6 g (729,) of the salt, mp 213-215°. This was
recrystd from i-PrOH, yielding 4.6 g of white crystals, mp 214-
216°. Anal. (CiHyBrN)C, H, Br.

PhMgBr on Methyl 8-(Allylamino)isobutyrate.—In a similar
way 39.2 g (0.25 mole) of methyl g-(allylamino)isobntyrate? and
PhMgBr were allowed to react in Et,O at reflux temp for 5 hr.
The reaction mixt was worked np as above and the crude free
base in Et;O was converted to the hydrochloride with ethanolic
HCI giving 34.3 g of crude salt, mp 123-129°. Recrystn from
EtCOMe yielded 22.7 g (509, ) of white crystals of N-allylbenzyl-
amine- HCL, 13 mp 145-146°,

N-(3,3-Diphenyl-3-hydroxy-2-methylpropyl )butyramide (29).
—To 24.1 g (0.1 mole) of 1 and 9 ml (0.10% mole) of Et;N in
1 1. of abs Et,0 was added dropwise 17 ml (17 g, 0.108 mole) of
PrCOCI. After stirring under reflux for 2 hr, the reaction mixt
was poured into ice water and acidified with HCl. The Et,0
layer was sepd, washed (dil NaOH, H,0), and dried (K,COj;).
The Et;0 soln was concd aud on standing crystd, giving 18.8 g of
white solid, mp 107-109°.

1,1-Diphenyl-2-methyl-3-(1-cyclopropylethylamino )propanol
(Racemate A) (35).—A mixt of 12.1 g (0.0394 mole) of 34 and 1.9
g (0.05 mole) of NaBI1, in 125 ml of MeOI1 was allowed to stand
for 2.5 hr and then heated under reflux for 2 hr. Most of the
MeOH was evapd in vacuo. The residue was dissolved in cold dil
HCI and washed well (Et;0). The aq soln was basified with
NaOH and the tesulting oil was extd with Et,O. The exts were
washed (H.O, satd NaCl) and dried (Na,S0y4). After filtn and
removal of the Et,0, the free base was crystd from 30 ml of pen-
tane, yielding 3.7 g of cryst base, mp 92.5-96.5°. Recrystn from
pentatie raised the mp to 99-101°. Ir and nmr indicate this is
essentially one isomer (racemate A).
1,1-Diphenyl-2-methyl-3-(1-cyclopropylethylamino )propanol
(Racemtate B) (37).—The filtrate from base 35 was concd to a
very small vol, giving cryst of a second racemate which was re-
crystd from 509 ¢-PrOH, mp 68-71°. Ir and umr spectra are
very similar to but not identical with those of racemate A, indi-
cating this is essentially the other racemate.
1,1-Diphenyl-2-methyl-3-(cyclobutylamine )propanel - HCI
(38).—A soln of 24.1 g (0.1 mole) of 1 and 14.0 g (0.2 mole) of
cyclobutanone in 15 ml of PhIl was refluxed with a Dean-Stark
trap for 20 min. The soln was evapd n vacuo giving crude o-
[2-(cyclobutylideneamino)-1-methylethyl]benzhydrol as a waxy
solid. This was dissolved in 250 ml of MeOH and 7.6 g (0.2 mole)
of NaBH, was slowly added portionwise. After refluxing for 3
hr, most of solvent was evapd in vacuo, and the residue was shaken
with Et,0 and cold dit HCl. An oily hydrochloride remained
insol in both layers. The aq layer and oil were sepd, washed
(Et.0), and basified with NaOH. The free base sepd as an oil

(11) R. E, Lutz, P. S. Bailey. R. J. Rowlett, J. W. Wilson, R. K. Allison,
M. T. Clark, N. H. Leake, R. H. Jordan, R. J. Keller, and K. C. Nicodemus,
J. Org. Chem., 13, 760 (1947).

(12) A. Sh. Sharifkanov and P. S. Thranov, Khim. Khim. Tekhnol., Alma-
Ata, 1, 8 (1963); Chem. Abstr., 61, 132741 (1964).

(13) S. L. Shapiro, V. A. Parrino, and L. Freedman, J. Amer. Chem. Soc.,
81, 3728 (1959).
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which soon crystd giving 29 g of white solid, mp 70-90°. Re-
crystn from -PrOH-H,0 gave 20.2 g of white solid, mp 86-96°,
A soln of this base in 300 ml of Et;0 acidified with ethanolic HCI
gave gummy hydrochloride. . This was recrystd from 300 ml of
+-PrOH, yielding 10.3 g of white crystals, mp 199.5-201.5°.
a-[2-(Benzylideneamino)-1-methylethyl]benzhydrol (41),.—A
soln of 24.1 g (0.1 mole) of 1 and 13.2 g (0.12 mole) of PhCIIO in
100 ml of PhH was refluxed with a Dean-Stark trap for 45 min by
which time the theoretical amt of H;O had sepd. The soln was
evapd to dryness in vacuo giving a cryst residue which was re-
erystd from 250 ml of i-PrOH yielding 29.4 g of white needles,
mp 132-136°.
1,1-Diphenyl-2-methyl-3- (N -benzylamino )propanol (42).—To
a suspension of 33 g (0.1 mole) of Schiff’s base 41 i1i 250 ml of
MeOH, 7.6 g (0.2 mole) of NaBH, was added portionwise with
stirring under reflux. The mixt was heated for 1.5 hr more and
the MeOH was evapd. The solid residue was mixed with IO
and Et,0 aud acidified with HCL. An oily hydrochloride re-
mained insol in both layers. The oil and the aq layer were sepd
from the Et,0 soln and the Et;O was repeatedly extd with dil HICL.
The combined aqg soln and oil were basified with NaOH giving
31.7 g of white solid, mp 104.5-106.5°. This was recrystd from
175 ml of 7-PrOH yielding 30.0 g of white crystals, mp 106-108°.
1,1-Diphenyl-2-methyl-3-(3,4,5-trimethoxybenzylamino )pro-
panol (43).—A soln of 12.05 g (0.05 mole) of 1 and 9.81 g (0.05
mole) of 3,4,5-trimethoxybenzaldehyde in 100 ml of PhH was re-
fluxed with a Dean-Stark trap until the theor amt of I1,0 was col-
lected (about 0.5 hr). The PhH soln was evapd giving the ben-
zylidene compound as a yellow gum. This was dissolved in 150
ml of abs EtOH and hydrogenated with 0.1 g of PtO; and 2 g of
109, Pd/C at 3.5 kg/cm? and room temp. After 22 hr, the theor
amt of H; had been absorbed, the soln was warmed to dissolve
a little solid and was filtd. The filtrate was coned to 130 ml,
giving 15.9 g of white solid, mp 119-122°. This was recrystd
from 100 ml of EtOH, yielding 14.9 g of white crystals, mp 120-
123°.
N-(3,3-Diphenyl-2-methyl-3-hydroxypropyl)- «,o-dimethyl- 8-
alanitte (51).—A soln of 12.06 g (0.05 mole) of 1 and 5.0 g (0.05
mole) of pivalolactone! in 100 ml of MeOH was allowed to stand
at room temp for 3 days and then evapd ¢n vacuo. The residue
was boiled with 110 ml of ¢-PrOI1 and the product was recrystd
from 75 ml of DMF giving 7.0 g of white solid, mp 233.5-235.5°,
N-(3-Hydroxy-2-methyl-3,3-diphenylpropyl)-p-toluenesulfona-
mide (54).—A soln of 24.1 g (0.1 moie) of 1 in 1 1. of Et.0 was
added to a mixt of 21 g (0.11 mole) of TsCl in 100 ml of Et;0 and
4.4 g (0.11 mole) of NaOH in 50 ml of I1,O. The mixt was stirred
nnder reflux for 3 hr, cooled, and washed (dil HCI and dil NaOH).
Evapn of the Et,O gave nearly white solid which was recrystd
from MeOH, then from EtOAc, and finally from PhH, yielding
16 g of white solid, mp 140-141°. Even though this is a mono-
substituted sulfonamide, it is nearly insol in dil NaOH.
N-Allyl-N-(3,3-diphenyl-2-methyl-3-hydroxypropyl)benzene-
sulfonamide (55).—To a soln of 24.1 g (0.1 mole) of 1 i1t 500 ml of
dioxane was slowly added with stirring 35.3 g (0.2 mole) of
PhSO0.Cl during 30 min. During this addn 131 ml (0.25 mole) of
509 NaOll, dild with 200 ml of 1,0, was added in 4 portions.
After stirring for an addl 30 min, 30 g (0.25 mole) of allyl bromide
was added. The soln was refluxed for 2 hr more and coned to a
small vol in vacuo, giving 48.5 g of crude product, mp 110-118°.
This was dissolved in Et;0, washed (dil NaOH, H:0, satd NaCl),
dried (Na,S0,), and evapd. The residue was crystd from 200 ml
of -PrOH yielding 31.6 g of white crystals, mp 122-124°,
Fluorene-A%,y-propylaniine- HBr (58)—Crude g-(9-hydroxyv-
fluoren-9-yl)propionitrile was prepared by the method of Camp-
bell and Fairfull.t It failed to crystallize but was reduced with
LAH as described for 1. Attempts to isolate the expected 3-(9-
hydroxy-9-ylfluoren )propylamine either as the free base of
hydrochloride failed but conversion of the crude free base to the
hydrobromide gave a small yield of the dehydrated product.
This was recrystd from EtOH and twice from H0, yielding 3.3%
overall of light brown crystals, mp 252-255° dec.
5-(2-Amino-1-methylethyl)-2H-dibenzo a,d]cyclohepten-5-
ol-HCI (60) was prepd by the method used for 1 using 0.4 mole of
LiNEt,!® in place of NaNH,, 70 g (0.34 mole) of 5H-dibenzo-
[a,d]eyclohepten-3-one in place of Ph.CO, and 22 ml (0.4 mole)
of EtCN in 500 ml of Et;0. The crude nitrile was rediiced with

(14) Thanks to Eastman Chemical Products Co. for a sample.
(15) N. Campbell and A. E. S. Fairfull, J. Chem. Soc.. 1239 (1948).
(18) Prepared in situ by mixing equamolar amts of Bu Li and Et:NII,
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16.8 g (0.46 mole) of LAH, and treatment of the Et,O soln of the
crude free base with 59, aq HCI gave cryst hydrochloride insol in
both layers. It was collected, dried, and recrystd first from a
mixt of --PrOH and EtOH and then from EtOH yielding 18.5 g
of white crystals, mp 280-281°.

Free Base 59.—A sample of the hydrochloride was converted to
the free base with NaOH and recrystd from methylcyclohexaue
giving white crystals, mp 178.5-179.5°.

9-(2-Amino-1-methylethyl )-10,10-dimethyl-9-anthrol maleate
(61) was prepd from 22 g (0.1 mole) of 10,10-dimethyl-9-anthrone
and 6.6 g (0.123 mole) of EtCN by the method used for 1 using

KEASLING AND MOFFETT

0.12 mole and LiNEt,® in place of the NaNH,. The crude free
base was isolated as an oil, dissolved in Et,;0, and acidified with a
slight excess of ethanolic maleic acid. The resulting maleate salt
was recrystd from 100 ml of <-PrOH, yielding 18.8 g of light tan
crystals, mp 154-155° dec.
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A series of diphenylaminopropanols was evaluated for acute toxicity, anticonvulsant, anorexigenic, and anti-

cholinergic activity as well as effect on simple reflexes,

methyl-3-aminopropanol - HCI (I1-2).

Therapeutic ratio was maximized in 1,1-diphenyl-2-

Anticholinergic activity was minimized by the presence of a 2-Me group.

In general, tertiary amines were less active as anticonvulsants and on simple reflexes, than primary or secondary

amines.

Also increasing the size of the substituents on the amine decreased activity. Substitution on the Ph

rings decreased activity except for the m-F derivative which was more active than II-2 but also more toxic.
The optical isomers of II-2 were resolved and the [ isomer (II-6) was no more toxic but markedly superior in

activity.

The synthesis of a series of diphenyl aminopropanols
which we have studied is reported in the two preceding
communications.! Our interest in the compounds was
due to their unique dose-related spectrum of pharma-
cologic activity. Administration of one of the more po-
tent analogs to a variety of species produces apparent
stimulation at low doses. At slightly higher doses the
offeet is one of mixed stimulation and depression with
marked motor incoordination. In this dose range some
of the compounds appeared to be potent anticonvul-
sants. Still higher doses produce convulsions in rats
and mice and an apparent paralysis with ocassional
clonic twitching in cats and dogs. Because of this spec-
trum of effects, structure—activity studies had to include
a broad spectrum of tests. For this reason, testing in-
cluded effects of the compounds on anticonvulsant and
anorexigenic end points as well as effects on several simple
reflexes.  Anticholinergic testing was also included since
many diphenyl aminopropanols are known cholinergic

(1) Articles 1 and 2: R. B, Moffett, R. E. Strube, and L. L. Skaletzky,
J. Med. Chem., 14, 1088 (1971): and R. B. Moffett and T. L. Pickering,
ibid., 14, 1100 (1971). The numbering of compounds in this article refers
to that used in the preceding articles. I refers to Table I in article I.
11 refers to Table I in article II. Compounds designated IIT have been
previously reported (see ref 2 and footnotes in tables).

blocking agents.® Although it is not known which, if
any, of the CNS effects are mediated by a cholinergic
mechanism, it was hoped useful compounds could be
found by maximizing the CNS effects while minimizing
the peripheral effects.

Methods.—Male albino mice of the Carworth Farms
strain (18-22 g) and adult mongrel dogs were used in all
studies., For studies in mice, compounds were sus-
pended or dissolved in 0.259%, aq methylcellulose and
administered ip. At least 3 dose levels spaced at a 0.3
log interval were used for each end point. The effec-
tive dose (EDs) was caled by the Spearman and Karber
method.?

Procedures for measuring acute toxicity (LDso), an-
tagonism of nicotine seizure (Ng), and antagonism of
isolation-induced stress (FM;,) have been described.*
The same source also describes methods for evaluation
of compounds on simple behavioral reflexes—traction

(2) (a) J.J. Denton, H. P. Sched}, W. B. Neir, and V. A. Lawson, J. Amer.
Chem. Soc., 71, 2054 (1949); (b) R. W. Cunningham, B. K. Hained. M. C.
Clark, R. R. Cosgrove, N. 8. Daugherty, C. H. Hine, R. E. Vessey, and
N. N. Yda, J. Pharmacol. Exp. Ther., 96, 151 (1949): (¢) D. W. Adamson,
J. Chem. Soc.. Suppl., 8, 144 (1949).

(3) D. J. Finney, *‘Statistical Methods in Biological Assay.”
Publishing Co.. New York, N. Y., 1952,

(4) G. A. Youngdale, D. G. Anger, W. C. Anthony, J. P. DaVanzo,
M. E. Greig, R. V. Heinzelman, H. H. Keasling. and J. Szmuszkovicz,
J. Med. Chem., T, 415 (1964),
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