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A MILD METHOD FOR DEHYDRATING SOME CARBINOLS TO
1.
ALKENES. 1,1-DIARYLAMINOALKENES AS ANALGESICS

Robert Bruce Moffett* and Gerald N. Evenson

Research Laboratories, The Upjohn Company, Kalamazoo, Michigan 49001

In a continuing search for useful analgesics, certain diphenyl amino-

) 1,2 were found to have mild

carbinols (I) and diphenyl am%noa]kenes (11
activity. The alkenes appeared to be best since they had less other CNS
activities.3 Therefore a number of alkene analogs were prepared by de-
hydration of the carbinols.
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1.4 worked well if the com-

Previously described dehydration methods
pounds were stable enough to withstand the relatively harsh procedures;
however, when the amino group was azetidine, complex mixtures were obtained
containing unreacted carbinol and/or azetidine ring-opened materials. A
method > using CF3CO0H and (CF3C0)20 at reflux was found to give the
desired azetidine compound, IIh, but still with some decomposition. In-
vestigation of this procedure showed that CF3CO0H alone at room temperature
would completely dehydrate the carbinol in less than one hour without any
apparent decomposition. This is doubtless due to the strong acidity and low
nucleophilicity of this reagent. Although trifluoroacetic acid is known to
be a dehydrating agent its usefullness is apparently not fully appreciated

in this type of reaction.
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Subsequently this mild procedure was extended to a number of carbinols
of type I and in most cases it gave nearly quantitative yields of the
corresponding alkene, II, (Table 1) as shown by TLC and/or NMR. Of the
twenty-five compounds tried, all but seven (Table 2) were very successful
and this procedure was considered the method of choice. One compound (IIr)
with p-C1 group in each benzene ring, required a much longer time, up to
24 hrs. at room temperature, to go to completion. Four carbinols, with F,
€1, Br, or CF3 in the meta position of each ring, did not dehydrate at all
with CF3CO0H alone but were converted cleanly to the alkenes with CF3COOH
and (CF3C0)20 at reflux. The carbonol with four CF3 groups (3,5-Di-CF3)
in each ring) failed under either set of conditions but dehydrated to Ile
using concentrated HpS04. The carbinol with p-(CH3)oN- in each ring seemed
to dehydrate to some extent with CF3CO0H but conc HySOq gave the best
yield of IIn. One compound (IIt) with thienyl group instead of phenyl
was obtained smoothly from the carbinol with CF3CO0H under the usual con-
ditions.

These alkenes were screened in rats using the "hot plate" method,6
usually at a dose only up to 12.5 mg/kg. Those showing ED5g's below this
dose were: Ilc, 5; IIf, 3.5; IIh, 8; IIk, 5.6 and IIB, 10 mg/kg. Two of

1 (starting materials for IIh and IIk) were tested

the starting carbinols
and found to be active. B-Methyl-a,a-diphenyl-1-azetidinepropanol hydro-
bromide had an EDgg of 8 and B-methyl-a,a-diphenyl-1-pyrrolidinepropanol
hydrochloride had an EDgg of 5. Under the conditions of this test morphine

sulfate showed EDsg 1 mg/kg.
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R'
Table 1. (YCgH)aC=C(R)CyNpgN~ &  -HX
\Ru"
by Dehydration with CF3CO,H (Method A)
R' Crystal-
70 lization Yield
No. Y R CpH2n -N\R"/ HX Solvent % a mp
Ila H CH3 CHy  NHp HC1  EtCOMe 88  221-223b
b H CH3 CHp  -NH(CH2)pCH3 HBr  Et0 52 174-175€
Ilc H CH3 CHp  -N(CH3), HC1  EtOAc-Et,0 96  189-1914
Id  H CHy CHp _\.CH, HBr  Et,0 52 141-145
- ~CH5CHj
rCH3
e H CHy Chp -NIGdey oy, HCT EtQ0 82  158-161
IIf  H CHy CHp -N(CHpCH-CHp), HC1  EtOAc-Etp0 70  143.5-145.5
IIg H CH3 CHp  -NHCHp<] CF3 EtOAc-pet. 48  117-120
COOH ether
h o CHy O ) base® - 89  53-55
i H Hoop o -N ] HC1  MeOH-EtOAc 83  158-161
/
113 H HoCHacH -N | HC1  EtOH-EtOAc 82  161-162
T
IIk H CH3 CHp -N;_l HC1  EtCOMe 181-183
Im H H CH(CH3) -N:] HC1  EtOAc 75  135-136.5
IIm  H CH3 CH2  -N ) HCl  AcOH-Etz0  (c)  226.5-229
CH3
IIn K CH3 CH2 o HBr  Et,0 77 203-206
1o H CH3 CHy -q::p HBr  Et20 50  200-203
IIp p-CH3  CHy CHp -N(CH,CHy), HC1  EtOH-EtOAc 88  192-193.5
1l p-F  CH3 iy - | HC1  EtOAc-Etp0 95  122-135h
-Hy0 (dec)
Ilr  p-Cl  CH3 CHp -N(CHpCH3)p HC1T EtOAc-Et,0 95  169-170.5
s p-0CH3 CHy CHp  -N | HBr  Etp0 9 238-241
e [25(5) cHy cHy -] HBr  Et)0 24 134137

a) The yields are for isolated material melting no less than 2° below
the reported np and having satisfactory (except where indicated)
physical specifications.
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b) Reported by B. Blank, W. A. Screicacottoli, J. Med. Chem. 12, 271 (1969),
prepared by a different method, mp 233-235°,

¢) Melted at 162-165°, resolidified and remelted at 174-175°.
d) Prepared as described by Jones et al, reference (4c).

e) Purified by distillation in a sublimation apparatus at 50-60°/0.001-
0.002 mm giving colorless o0il which crystallized on rubbing. A
hydrochloride salt was also prepared. See Experimental Section.

f) Previously reported in reference (1), prepared using p-TsOH-xylene.
The free base was also prepared in quantitative yield by Method A.

g) See reference (1).

h) Karl Fischer analysis showed this to be a mono hydrate. Calcd.: H20,
4.67. Found: 4.65.

i) The dehydration was not complete after 2 hr. but was complete after
24 hr. at room temperature.

j) Thienyl instead of Y-CgHy

Table 2. (YCgHg)2C=C(CH3)CH,N " by Dehydration with
—_— R"

CF3C02H-(CF3C0)20 (Method B) or HyS04.

Cryst@]- )

oo v g w lmbe o vge

Il n-F -n:] HBr Et20 68 144-146b

118 m-Cl  N(CHpCH3)p  HCI EtCOMe-Etp0 86 143-144.5
IIy  m-Br  N(CHpCH3)p  HBr Et20 68 161-165

116 m-CF3 r(:] CF3C0,H  EtOAc-pet.ether - 141-145¢
Ile  3,5-diCF, NC] Herd  Et,0 74 259-261 (dec)
Iz  p-OH @ Hetd  EtoH 22 216-217

fIn p-N(cHz)z N ] 3HBr  EtOAc 84 168-174 (dec)

a) See footnote {(a), Table 1.

b) IR and NMR indicated the presence of one-half molecule of water. The
compound sintered at 125° before melting at 144-146°.

c) Mp 141-145° after sintering at 137°.
d) See Lxperimental Section.
e) Carbinol dehydrated in HpS04 solution at room temperature for 15 min.
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Table 3. Elemental Analyses for Compounds II
C H N Halogen
Compound Calcd. Calcd. Calcd. Calcd.
(Found) (Found) (Found) {Found)
I1a 73.98 6.98 5.39 C1, 13.65
(73.83) (6.84) (5.26) (13.80)
IIb 65.89 6.99 4.04 Br, 23.08
(65.79) (7.06) (3.92) (23.22)
Ild 65.89 6.99 4.04 Br, 23.08
(65.98) (7.09) (4.21) (22.94)
1le 67.04 6.75 3.91 Br, 22.30
(67.23) (7.17) (3.86) (22.31)
1If 77.74 7.72 4.12 €1, 10.43
(77.51) (7.57) (4.13) (10.29)
I1g 67.50 6.18 3.58 F, 14.56
{67.33) (6.20) (3.52) (15.5)
IIh 86.64 8.04 5.32 -
(86.62) (8.04) (5.34) -
114 76.11 7.40 4.67 C1, 11.82
(75.58) (7.60) (4.67) (11.70)
115 76.53 7.1 4.46 €1, 11.29
(75.58) (7.64) (4.50) {11.40)
I 76.53 7.1 4.46 1, 11.29
(76.29) (7.53) (4.40) (11.38)
IIn 68.39 7.30 3.63 Br, 20.68
(68.79) (7.58) (3.39) (20.35)
1o 64.17 6.46 3.74 Br, 21.35
(63.74) (6.46) (3.76) (21.25)
1lp 76.83 8.79 4.07 €1, 10:3n
(76.75) (8.83) (4.13) (10.25)
11q 65.30 6.58 3.81 C1, 9.68
(65.10) (6.56) (3.93) (9.92)
Ilr 62.43 6.29 3.64 C1, 27.64
(62.22) (6.31) (3.61) (27.88)
IIs 63.16 6.75 3.35 Br, 19.10
(63.33) (6.47) (3.17) (18.75)
IIt 51.89 5.44 3.78 Br, 21.58
© (51.50) (5.77) (3.67) (21.50)
Ila 59.56 5.7% 3.47 Br, 19.81
(59.84) (5.85) (3.50) (20.23)
118 62.43 6.29 3.64 C1, 27.64
(62.34) (6.14) (3.64) (27.38)
Iy 46.36 4.67 2.70 Br, 46.27
(46.50) (4.85) (2.53) (45.59)
118 54.65 4.20 2.66 F, 32.42
(55.05) (4.30) (2.59) (30.32)
Ile 45.78 3.20 2.22 Br, 12.68
(45.54) (3.22) (2.12) (12.88)
Ilg 69.45 6.99 4.05 Cl, 10.25
(69.50) (6.94) (4.03) (10.18)
IIn 47.54 5.98 6.93 Br, 39.54
(46.01) (6.14) (6.71) (37.97)
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EXPERIMENTAL

Melting points were taken in capiilary tubes with a partial immersion
thermometer. Calibration of the apparatus against standard compounds showed
no need for correction. IV, UV, NMR and usually mass spec were determined
on the new compounds and were in conformity with the proposed structures.

Method A.  2-Methyl-3,3-diphenyltriallylamine Hydrochloride (IIf). - The

free base was liberated from 3.58 g (0.01 mole) of a-[2-(diallylamino)-1-
methylbenzhydrol hydrobromide] with cold dil NaOH and was extracted with
CHaCl,. Washing (Hp0 and sat NaCl), filtration, and evaporation gave a
light tan oily free base.7 This was dissolved in 15 ml of CF3CO0H, stirred
under Ny at room temperature for 1 hr. and allowed to stand in the re-
frigerator overnight. Evaporation below 30° gave an 0il which was mixed
with cold dil NaOH and extracted with CHpClp. After washing (H20 and sat
NaCl), drying (NapS04), filtering and evaporating in vacuo, an oil was
obtained. This free base was dissolved in 20 ml of EtOAc and acidified
with ethanolic HC1. On rubbing it crystallized. After dilution with ether
the hydrochloride was collected, washed {EtOAc and Et20) and dried yielding
2.38 g (70%) of white crystals, mp 143.5-145.4°,

B-Methyl-a,a-diphenyl-1-azetidinepropanol. - A 3.63 g {0.01 mole) sample

of the hydrobromide sa1t1 of this carbinol was converted to the free base
with NaOH and extracted with CHypClp,.  Washing (Hp0 and sat NaCl), drying
(NapS04), filtration and evaporation in vacuo gave 2.8 g (99%) of white
crystalline solid, mp 93-94° showing only one spot on TLC (silica gel), 57%
EtOAc, 31% isooctane, and 12% AcOH).

Anal. Calcd. for CygHpgNO: C, 81.10; H, 8.24; N, 4.98. Found: C, 80.83;
H, 8.65; N, 5.00.

1-(2-Methyl-3,3-diphenylallyl )-azetidine Hydrochloride. - A sample of the

free base (IIh) in ether was converted to the hydrochloride with ethanolic
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HCl1. Recrystallization from EtOAc-Etpy0 gave white crystals which changed
form on drying, mp 114-115.5°,

Anal. Calcd. for CygH22CIN: C, 76.11; H, 7.40; C1, 11.82; N, 4.67.
Found: C, 76.14; H, 7.70; C1, 11.80; N, 4.62.

Method B. 3,3-Di{m-chlorophenyl)-N,N-diethyl-2-methylallylamine Hydro-

chloride (IIB). Free base was liberated from 2.5 g (0.0062 mole) of 3,3'-

1 with

dichloro-a-{2-(diethylamino)-1-methylethyl]-benzhydrol hydrochloride
cold dil NaOH, and extracted with CHyCl1,. Washing (H20 and sat NaC1),
drying (Na2S04), filtration, and evaporation in vacuo gave oily free base.
This was dissolved in 15 ml of CF3CO0H and 5 ml of (CF3C0)20, stirred under
reflux for 7.5 hr. and allowed to stand at room temperature for 3 days.

The solution was treated with decolorizing charcoal, filtered, and eva-
porated in vacuo. The resulting oil was mixed with cold dil NaOH, ex-
tracted with CHyCl,, washed (H20 and sat NaCl), dried (NapSO4), filtered

and evapo}ated in vacuo giving a light tan oil. This free base was dis-
solved in 20 m1 of EtCOMe, acidified with ethanolic HCl1, concentrated and
diluted with ether. This gave 2.05 g (86%) of white crystals, mp 143-144.5¢
Attempts to prepare this compound by Method A or with- HC1 in AcOH as the
dehydrating agent failed and starting material was recovered.
a,0-Bis{p-fluorophenyl)-g-methyl-1-pyrrolidinepropanol Hydrochloride. - A

0.41 g (0.001 mole) sample of the corresponding hydrobromide salt] was

converted to the free base with NaOH and extracted with CHyCl,. This was
washed (H,0 and sat NaCl), dried (NapSOz), filtered and evaporatéd in vacuo
giving gummy free base. A solution of this in EtOAc was acidified with
ethanolic HC1 and diluted with ether. On rubbing 0.35 g of white crystals
were obtained, mp 191-192°,

Anal. Caled for C,oHy4C1F,NO: C, 65.30; H, 6.58; CI, 9.64; N, 3.81.
Found: C, 65.56; H, 6.75; C1, 9.75; N, 3.91.
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1-[2-Methy1-3,3-di (3,5-trifluoromethylphenyl)-allyl J-pyrrolidine Hydro-

bromide (IIe). - A solution of 1.81 g (0.003 mole) of a,a-bis(a,a,a,a',
a' ,obhexafluoro-3,5-xylyl)-g-methyl-1-pyrrolidinepropanol hydrochloride

in 25 ml of conc HypSO4 was heated on a steam bath for 10 min. After
standing at room temperature for 30 min it was poured into ice water,
neutralized with NaHCOj3, and extracted with CHaC12. The extract was washed
(Hp0), dried (NapSO04), and evaporated in vacuo. The resulting free base

in ether was acidified with ethereal HBr giving 1.4 g (74%) of crystalline
solid, mp 259-261° (dec). Attempts to dehydrate the carbonol with CF3COOH,
with or without (CF3C0)20, failed.

4,4'{2-Methy1-3-(1-pyrrolidinyl)-1-propenylidene]bisphenol Hydrochloride

(I1g). - p-(2-Pyranyloxy)-phenylmagnesium bromide was prepared from 9.73 g
(0.4 mole) of Mg, 96.4 g (0.4 mole) of p-{2-pyranyloxyphenyl)}bromide and

300 ml1 of THF. After stirring for 0.5hr,17.1 g (0.1 mole) of methyl 8-
(1-pyrro'|1'd1'riy1)-isobutyrate8 in 30 m1 of THF was slowly added and the
mixture was stirred under reflux for 3 hr. After cooling 18 m1 (1 mole)

of water was slowly added, the mixture was filtered through Supercel, and
the solid was well extracted with THF. Evaporation of the THF gave 97 g

of yellow oil. This was dissolved in 50 ml of water, 16.7 m1 (0.2 mole) of
conc HCT1 and 100 m1 of acetone and allowed to stand at room temperature for
12 hr. After filtration, the aqueous solution was washed with ether which
was back-extracted with water. The aqueous solution was basified with NaOH,
filtered and neutralized with CO, giving a brown gum. The aqueous solution
was decented and the gum was washed with water, dissolved in EtOH and
acidified with ethanolic HC1. Dilution with ether gave a crystalline hydro-
chloride which was collected and recrystallized from ethanol yielding 7.5 g
(22%) of white solid, mp 216-217°. IR, NMR, mass spec and analysis showed

this to be the dehydrated product Ilz.
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