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International Classification CO7D 29/16; A61K 27/00 (52) Index at
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3A13C9 3A13D (54) HYDROXY-2-PIPERIDINYLCARBINOLS (71)   We, SMITH KLINE &
FRENCH LABORATORIES, of 1500 Spring Garden Street, City of Philadelphia,
Commonwealth           [err] of Pennsylvania, 19101, United States of 5
America, a corporation organized under the laws of the Commonwealth of
Pennsylvania,                 [err] one of the United States of America, do
hereby declare the invention, for which we pray that a patent may be
granted to us, and the             FORMULA I 10  method by which it is to
be performed, to be  in which: particularly described in and by the follow-
[err] is hydrogen, methyl or chlorine; and, ing statement:-
when [err] is methyl or chlorine, [err] and This invention relates to novel
hydroxy-  [err] are each hydrogen or hydroxy, with at  45
phenyl-2-piperidinylcarbinols which have use-  least one being hydroxy, and
when [err] is 15  ful pharmacodynamic activity. More specific-  hydrogen,
one of [err] and [err] is hydroxy ally the compounds of this invention have
and the others of [err] and [err] are hydrogen. utility as [err]-adrenergic
stimulants with rela-    Further compounds of the invention are tively
greater activity on respiratory smooth  those of Formula I wherein
50 muscle than on cardiac muscle. Therefore these    [err] represents
hydrogen or chlorine; and 20  compounds have direct bronchodilator action
[err] and [err] each represent hydrogen or with minimal cardiac stimulation
as demon-  hydroxy, at least one of which is hydroxy. strated in standard
pharmacological test pro-    Advantageous compounds of formula I are
cedures.                                  those wherein R. is hydrogen,
[err] is hydroxy  55 Two in vitro test systems used for deter-  and at
least one of [err] and [err] is hydroxy 25  mining selective
[err]-stimulant activity are: (1)    The compounds of this invention may be
effect on spontaneous tone of guinea  pig  used in the form of a
pharmaceutically accept- tracheal chain preparations as a measure of  able
acid addition salt having the utility of [err]-stimulant (direct relaxant)
effect on airway  the free base. Such salts, prepared by methods  60 smooth
muscle, and (2) effect on rate of  well known to the art, are formed with
both 30  spontaneously beating right atria of the guinea  inorganic or
organic acids, for example: pig as a measure of [err]-stimulant effect on
maleic, fumaric, benzoic, ascrobic, pamoic, cardiac muscle. The compounds
of this inven-  succinic,  bismethylenesalicyclic,  methane- tion have
selective bronchodilating properties  sulfonic,  ethanedisulfonic,  acetic,
oxalic,  65 since they are active in (1) above at a dose  propionic,
tartaric, salicyclic, citric, gluconic, 35  lower than is required in (2)
above resulting  lactic, malic, mandelic, cinnamic, citraconic, in a
positive separation ratio.           aspartic,  stearic, palmitic,
itaconic, glycolic, The compounds of this invention are pre-
p-aminobenzoic, glutamic  benzenesulfonic, sented by the following general
structural  hydrochloric, hydrobromic, sulfuric, cyclohexyl  70 formula:
sulfamic, phosphoric and nitric acids. [Price 33p]    2
1,278,368                                      2 Further the compounds of
this invention  isomers are obtained by fractional crystalliza-  45 



may be present as diastereisomers and are  tion of the product, preferably
as an acid designated  as erythro- and  threo-isomers  addition salt. which
may be  resolved as d, l optical isomers.    Alternatively a benzyl ether
derivative of 5  Unless otherwise specified in the descrip-  an
appropriatey substituted hydroxybenzalde- tion and accompanying claims, it
is intended   hyde is condensed as above with a 2-halo-  50 to include all
isomers, whether separated or  pyridine to give a substituted phenyl  2-
mixtures thereof.                            pyridylcarbinol. The latter is
reduced with A preferred compound of this invention is  platinum  oxide and
hydrogen to give the 10   erythro - 3,4 - dihydroxyphenyl - 2 - piper-
corresponding 2-piperidinylcarbinol and then idinylcarbinol which relaxes
the  spontaneous  debenzylated   with palladium-on-carbon and   55 tone  of
guinea pig tracheal ring preparation  hydrogen to yield the hydroxyphenyl -
2- at an [err] of 0.0036 mcg./ml. while increas-  piperidinylcarbinol. ing
the  rate of contraction of guinea pig right    A further  modification of
the preparation  - 15   atria at an ED,, of 0.035 mcg./ml. These  of the
compounds of this invention is the con- activities give an absolute
separation ratio of  densation of the Grignard reagent derived from   60 10
which is a twenty-fold improvement when   a methyl ether derivative of an
appropriately compared to the corresponding activity  of d, l  substituted
hydroxy halobenzene, preferably isoprotenenol (absolute separation ratio =
0.5)   bromobenzene, with  2-cyanopyridine. The 20   in similar in vitro
preparations.           resulting ketone is  demethylated and reduced The
compounds of this invention are pre-  as described above to give the
product.     65 pared from a sequence of reactions illustrated  If desired
the diastereoisomers of the com- by  the  following  preparation  of  3,4-
pounds of formula I may be separated, for dihydroxyphenyl - 2 -
piperidinylcarbinol:  example, by the following procedure. The benzyl ether
derivative of an appropriately substituted hydroxyhenzaldehyde is treated
as   70 25            [err]              2-bromopyridine      described
above  with 2-pyridyl lithium and the [err]            resulting.
pyridylcarbinol as the hydrochloride is reduced catalytically to give an
isomeric mixture of benzyloxyphenyl - 2 - piperidinyl- carbinol
hydrochlorides  from which a single  75 hydrochloride is isolated by
recrystallization. The latter is converted to its diastereoisomer by
thionyl chloride conversion to the chloride (retention) followed  by
hydrolysis of the chloride with aqueous silver nitrate (inver-  80 sion).
Stereochemistry of the diastereoisomers is established by examination of
the n.m.r. spectra of the corresponding benzyloxyphenyl-
2-piperidinylcarbinol cyclic  carbamates de- rived from treatmentwith
phosgene. Debenzyl-  85 ation of the separated diastereoisomers as
described above affords the erythro and threo [err]
products of formula I. The compounds of this invention may be administered
orally or parenterally in conven-  90 tional dosage unit forms such as
tablets, cap- sules or injectables by incorporating  the Thus, as shown
above, a lower alkyl ether  appropriate dose  of a compound of formula I,
30   derivative of an appropriately  substituted   with carriers according
to accepted pharma- hydroxybenzaldehyde is condensed with a 2-   ceutical
practices.                        95 halopyridine, preferably bromo, in the
presence  The foregoing is a general description of of an organometal
derivative, preferably butyl  how to prepare the compounds of this inven-
lithium, and in an organic non-reactive solvent  tion. The following
examples illustrate the 35   such as tetrahydrofuran or ether to give a
sub-  preparation of specific compounds having [err] stituted phenyl
2-pyridylcarbinol. The latter  adrenergic stimulant activity. However this
100 is oxidized for example with potassium per-  should not be construed
as a limitation of the manganate to the corresponding ketone. The
invention since appropriate variations in the ketone is demethylated with
48% hydrobromic  starting materials will produce other products 40  acid
and then reduced  with for example  set forth hereinabove. platinum  oxide
and hydrogen to give the 



hydroxyphenyl - 2 - piperidinylcarbinol. This             EXAMPLE 1.
105 results in a mixture of erythro/threo isomers  To a stirred suspension
of 5.0 g. (0.21  g. present in about a 4:1 ratio. The individual  atom) of
magnesium   turnings in 15 ml of    3
1,278,368                                       3 tetrahydrofuran under
nitrogen is added 43.4  of the above carbinol in 150 ml. of water is g. of
4-bromoveratrole (0.2 m.) to maintain  heated to 70[err] and 11.9 g. (0.075
m.) of  65 constant reflux. An additional 40 ml  of solvent  potassium
permanganate is added in portions. is added and the Grignard reagent thus
pre-  The  mixture is stirred and heated on a steam 5  pared is heated on a
steam bath for one hour.  bath for 40 minutes, cooled to 30[err] and This
solution is then added dropwise to a solu-  diluted with 150 ml. of ethyl
acetate. This tion of 20.8 g. (0.2 m.) of 2-cyanopyridine  mixture is
filtered, and the organic extract is  70 in 300 ml. of ether. The mixture
is stirred  dried and concentrated to give 3,4-dimethoxy- overnight at room
temperature, decomposed  phenyl-2-pyridyl ketone, m.p. 93-94[err]. 10  by
addition of 250 ml. of 10%  hydrochloric    Treatment of the above ketone
with hydro- acid and the separated aqueous layer is made  bromic acid
followed by hydrogenation of the alkaline with 40% sodium hydroxide
solution.  3,4-dihydroxyphenyl ketone as outlined in  75 This mixture is
extracted with methylene  Example 1 yields an isomeric mixture from
chloride and the dried  extract concentrated.  which the identical product
erythro - 3,4- 15   The residue is distilled and the fraction at
dihydroxyphenyl - 2 - piperidinylcarbinol 190-235[err]/12 mm. is
crystallized to give  hydrobromide is isolated. 3,4 - dimethoxyphenyl - 2 -
pyridyl ketone, m.p. 93-94[err].
EXAMPLE 3                     80 A solution of 0.5 g. of the above ketone
A solution of 1 mole of n-butyl lithium in 20  in 15 ml. of 48% hydrobromic
acid is refluxed  hexane is cooled under nitrogen to - 40[err] for one and
one-half hours and then concen-  and a solution of 131.6 g. (0.823 m.) of
2- trated in vacuo. The residue is dissolved in  bromopyridine in 340 ml.
of dry ether is added ethanol, toluene is added, the solution concen-
dropwise. The mixture is stirred at this tem-  85 trated and the residue
stripped with toluene to  perature for 15 minutes and a solution of 112 25
yield  3,4 - dihydroxyphenyl - 2 - pyridyl  g. (0.823 m.) of p-anisaldehyde
in 760 ml. ketone  hydrobromide,  m.p.  246-247[err].  of dry ether is
added dropwise. This mixture (decomp.).                              is
stirred at - 15[err] for one hour and then A mixture of 0.5 g. of platinum
oxide and   poured into 1700 ml. of ice/water containing   90 a solution of
2.0 g. (0.0067 m.) of 3,4-  333 ml. of concentrated hydrochloric acid. The
30  dihydroxyphenyl - 2 - pyridyl ketone hydro-  separated acid layer is
made basic, extracted bromide in 20 ml. of water and 80 ml. of  with
methylene chloride and the dried extract ethanol is hydrogenated on the
Parr apparatus  evaporated in vacuo to give 4 - methoxyphenyl- using an
initial hydrogen pressure of 50 psi at  2 - pyridylcarbinol, m.p.
129-131[err]  95 room  temperature. The reaction mixture is    A mixture of
50 g. (0.233  m.) of the above- 35   filtered, the  filtrate concentrated
in vacuo and  prepared benzyl alcohol in 700 ml. of water the residue
triturated with acetone to give  is stirred at 70[err]  while 55.4 g.
(0.349 m.) erythro - 3,4 - dihydroxyphenyl - 2 - piper-  of potassium
permanganate is added in por- idinylcarbinol  hydrobromide, m.p.  210-
tions. The mixture is stirred on the steam bath  100 211[err] (decomp.).
for 40 minutes, cooled and diluted with 700 40     Treatment of the above
hydrobromide with  ml. of ethyl acetate. This mixture is filtered aqueous
sodium bicarbonate followed by ex-  and the separated ethyl acetate
solution is traction with ethyl acetate yields the free base  water washed,
dried and evaporated in vacuo of the carbinol m.p. 203-204[err] which may
to  give  4 - methyoxyphenyl - 2 - pyridyl 105 be reacted with other acids
as described herein-  ketone, m.p. 95.5-97[err] hydrochloride m.p. 45
above to give other acid addition salts.    177-179[err]. A solution of 5.0
g. (0.0234 m.) of the EXAMPLE 2.                  above-prepared ketone in
50 ml. of 48% A solution  of  187.5 ml.  of 1.6 M   hydrobromic acid is
stirred and refluxed for  110 solution of  butyl lithium in  hexane is
cooled  one and one half hours, then evaporated in to - 40[err] under
nitrogen and  39.5 g. (0.25  vacuo. The residue is dissolved in methanol,
50  m.) of 2-bromopyridine in 100 ml. of ether  diluted with toluene and
evaporated again. is added dropwise. The mixture is stirred 15  This
residue after trituration with toluene and minutes at - 40[err] and a
solution of 41.5 g.  subsequent evaporation yields 4 - hydroxy- 115 



(0.25 m.) of 3,4-dimethoxybenzaldehyde in  phenyl - 2 - pyridyl ketone
hydrobromide, 200 ml. of ether is added. After stirring at  m.p.
230-233.5[err]. 55   - 15[err] for 45 minutes, the mixture is poured    A
mixture of 5.0 g. (0.0178 m.) of 4- into 500 g. ice/100 ml. concentrated
hydro-  hydroxyphenyl - 2- pyridyl ketone hydro- chloric acid. The
separated aqueous layer is  bromide and 1.0 g  of platinum oxide in 200
120 made alkaline with concentrated ammonium   ml. of ethanol is
hydrogenated under 50 lbs. hydroxide, extracted with methylene chloride of
hydrogen at room temperature for 30 60   and the  dried extract
concentrated. The resi-  minutes. The reaction mixture is filtered and dual
oil is crystallized to give 3,4 - dimethoxy-  the filtrate evaporated in
vacuo. The residue phenyl - 2 - pyridylcarbinol, m.p. 92-94[err].   is
dissolved in ethanol, filtered and diluted  125 A stirred suspension of
12.3 g  (0.05 m.)  with ether to give 4 - hydroxyphenyl - 2-    4
1,278,368                                      4 piperidinylcarbinol
hydrobromide, m.p. 203-  pressure. After 30 minutes the reaction mix-
204[err]. (decomp.).                        ture is- filtered, the filtrate
concentrated and the residue triturated with acetone to  give 2-   65
EXAMPLE 4.                   chloro - 3,4 - dihydroxyphenyl - 2  piper-
Condensation of 20.8 g. (0.125 m.) of 3,5-  idinylcarbinol hydrochloride,
m.p. 209[err]. 5   dimethoxybenzaldehyde with pyridyl lithium   (decompp-).
(from 19.8 g. of  2 - bromopyridine and 94 ml. of 1.6 M  of butyl lithium
in hexane)               EXAMPLE 6. is carried out as in Example 2 to give
3,5-    To a stirred 1.6 M solution of butyl lithium   70 dimethoxyphenyl -
2 - pyridylcarbinol. Oxida-  in 89 ml. of hexane under nitrogen at 10  tion
of  the latter, 5 g.. (0.02 m.), with potas   - 40[err] is added 15.8 g.
(0.1 m.) of 2-bromo- sium  permanganate gives 3,5 - dimethoxy-  pyridine in
40'ml. of ether. After stirring for phenyl - 2 - pyridyl ketone, m.p.
62--65[err].  15 minutes 21.2 g. of 3-benzyloxybenzalde- A solution of the
ketone (7.5 g.) and  65 ml.  hyde in 100 ml. of ether is added and the   75
of 40% hydrobromic acid is refluxed for two  mixture is stirred for 45
minutes at - 15[err]. 15   hours, concentrated in  vacuo acid the residue
The reaction mixture is poured onto 250 g. of crystallized to yield 3,5 -
dihydroxyphenyl-  ice and the precipitated oil is extracted into 2 -
pyridyl ketone hydrobromide, m.p. 212[err].  ether.  The ether extract is
dried, concentrated (decomp.). The latter (3.8 g.) in 100 ml. of  and the
residual oil converted to a hydro-  80 methanol is hydrogenated in a Parr
apparatus  chloride to  give 3 - benzyloxyphenyl - 2- 20   at 25[err] and
an initial hydrogen pressure of  pyridylcarbinol hydrochloride, m.p. 179-
60 psi. in the presence of 0.9 g. of platinum   180[err]. oxide. The
reaction mixture is filtered  and the    A mixture of 5.6 g. (0.0193  m.)
of the filtrate concentrated to give 3,5 - dihydroxy-  above hydrochloride,
1.25 g. of platinum   85 phenyl - 2 - piperidinylcarbinol hydrobromide,
oxide and 200 ml. of methanol is hydrogen 25   m.p. 217[err] (decomp.).
ated at 25[err] in a Parr apparatus using an initial hydrogen pressure of
60 psi. The EXAMPLE 5.                   reaction mixture is filtered  and
the filtrate To a stirred solution of 25 g. (0.134 m.)  concentrated to
give erythro - 3 - benzyloxy-   90 of 2-chloroisovanillin in 80 ml. of
methylene  phenyl -2- piperidinylcarbinol hydrochloride, chloride at [err]
is added dropwise 19 ml.  m.p. 150-152[err] (decomp.). 30   (0.2 m.) of
boron tribromide and the mixture    A mixture of 2.4 g. of the above
benzyloxy is stirred at 25[err]. for three hours. Methanol
piperidinycarbinol, 1.0 g. of 10% palladium- (100 ml.) is added and the
solution is con-  on-carbon and 100 ml. of methanol is simi-  95 centrated
to give 2 - chloroprotocatechualde-  larly reduced to yield erythro - 3 -
hydroxy- hyde, m.p. 193-195[err].                     phenyl  - 2 -
piperidinylcarbinol hydrochloride 35     The above catechualdehyde (15.2
g.), 24 g.  hemihydrate as an amorphous solid. of potassium carbonate and
1.0 g. of sodium iodide in 300 ml. of ethanol is treated, by
EXAMPLE 7. dropwise addition, with a solution of 22 g. of    To a stirred
solution of 1.6 M butyl lithium   100 benzyl chloride in 70 ml. of ethanol.
The  in hexane (45 ml.) under nitrogen at - 40[err]. 40   mixture is
stirred and refluxed for 17 hours,  is added a solution of 7.9 g. (0.05 m.)
of concentrated and diluted with water to give  2-bromopyridine in 25 ml.
of tetrahydrofuran 2 - chloro - 3,4 - dibenzyloxybenzaldehyde.    and the
mixture is stirred for 15 minutes. A Condensation of 6.65 g. (0.0189 m.) of
the  solution of 15.9 g. (0.05 m .) of 3,4-dibenzyl-  105 



above aldehyde with pyridyl lithium  (from   oxybenzaldehyde in 100 ml. of
tetrahydro- 45   3.0 g. of 2-bromopyridine and 16.8 ml. of 1.6  furan is
added dropwise over 20 minutes. This M butyl lithium in hexane) yields 2 -
chloro-  mixture is stirred at - 40[err] for 20 minutes 3,4 -
dibenzyloxyphenyl - 2- pyridylcarbinol;  and then allowed to come to
20[err]. during hydrochloride hydrate mp. 100[err] (dec.).    one hour. The
reaction mixture is poured onto  110 A mixture of 2.85 g. (0.0061 m.) of
the  300 ml. of ice and the precipitated oil is ex- 50   above
hydrochloride, 0.7 g. of platinum oxide  tracted into ether. The dried
ether extract is and 100 ml. of methanol is hydrogenated at  concentrated
to give 3,4 - dibenzyloxyphenyl- 25C. and on initial hydrogen pressure of
60  2 - pyridylcarbinol. psi on a Parr apparatus.After 45 minutes the    A
solution of 6.55 g. (0.0165 m.) of the  115 reaction mixture is filtered,
the filtrate concen-  above carbinol in 200 ml. of methanol is care- 55
trated and the residue crystallized 'to give 2-  fully adjusted to pH 4
with hydrogen chloride, chloro - 3,4 - dibenzyloxyphenyl - 2 - piper-  1.2
g. of platinum oxide is added and the idinylcarbinol  hydrochloride, m.p.
212-   mixture  is hydrogenated at 25[err] on a Parr 213[err]        ' '
apparatus with an  initial hydrogen pressure of 120 The above dibenzyloxy
derivative (2.3 g.)  60 psi. After one hour the reaction mixture 60   with
0.6 g of 10%  palladium-on-carbon in  is filtered and  the filtrate
concentrated in 100 ml. of methanol is hydrogenated on a Parr    vacuo. The
residue is crystallized to give a apparatus at 25[err] and 60 psi initial
hydrogen  mixture  of  erythro-  and  three - 3,4    5
1,278,368                                    5 dibenzyloxyphenyl - 2 -
piperidinylcarbinol  oxide. The mixture is hydrogenated on the
hydrochlorides, m.p. 169-176C. Several re-  Parr apparatus using an initial
hydrogen  65 crystallizations from ethanol-ether affords the  pressure of
60 psi at 25C. Hydrogen uptake erythro-isomer, m.p. 189-194[err]
is complete in about 15 minutes and the 5     A  solution of 5.0 g. of
erythro - 3,4-  reaction mixture is filtered. The filtrate is
dibenzyloxyphenyl - 2 - piperidinylcarbinol  treated with sulfur dioxide,
concentrated in hydrochloride and 1.0 ml. of thionyl chloride  vacuo and
the residue crystallized to yield 3,4-  70 in 26.5 ml. of chloroform is
refluxed for one  dihydroxy - 2 - methylphenyl - 2 - piperidinyl- hour and
then concentrated in vacuo. The  carbinol hydrobromide, m p. 193-194C. 10
residue is dissolved in 100 ml. of 3N silver  (dec.). The hydrobromide (0.8
g.) in about nitrate solution and the mixture stirred and  5 ml. of water
is neutralized with potassium refluxed for one hour. The reaction mixture
carbonate. The free base thus obtained is sus-  75 is filtered and the
filtrate is made alkaline with  pended in methanol and ethereal hydrogen 2N
sodium hydroxide solution. The precipi-  chloride is added to give the
corresponding 15  tated base is extracted into chloroform and the  3,4 -
dihydroxy - 2 - methylphenyl- - 2- dried extract concentrated. The residual
oil is  piperidinylcarbinol hydrochloride, m.p. 142- taken into ethanol and
treated with hydrogen  144[err] (dec.).                       80 chloride
to give threo - 3,4 - dibenzyloxy-    We are aware of Specification No.
1316424 phenyl - 2 - piperidinylcarbinol hydrochloride,  and accordingly we
make no claim herein to 20  m.p. 152-153[err].
the optically unresolved forms of the com- A mixture of 2.0 g. of the above
threo  pounds 3,4 - dihydroxyphenyl - 2 - piper- compound, 0.5 g. of 10%
palladium-on-  idinylcarbinol or 3,4,5 - trihydroxyphenyl - 2-  85 carbon
and 100 ml. of methanol is hydrogen-  piperidinyl carbinol. ated at 25[err]
on a Parr apparatus using an 25  initial hydrogen pressure of 60 psi. After
30    Subject to the foregoing disclaimer, WHAT minutes the reaction
mixture is filtered and  WE CLAIM  IS:- the filtrate is concentrated to
yield threo-    1. A chemical compound of the formula 3,4 - dihydroxyphenyl
- 2 - piperindylcarbinol hydrochloride, m.p. 210C. (decomp.). 30
EXAMPLE 8. Following the procedure of Example 2, a    .          [err]
90 solution of 8.27 g. (0.0523 in.) of 2-bromo- pyridine in 45 ml. of ether
is added dropwise to a stirred solution of 40 ml. of 1.6 M butyl 35
lithium in hexane cooled to - 40[err]. A solu- tion of 9.42 g. (0.0523 m.)
of 2 - methyl-  or a pharmaceutically acceptable acid addition 3,4 -
dimethoxybenzaldehyde in 45 ml of  salt of said compound, wherein: 



ether is added. After stirring at - 15[err] for    [err]   is hydrogen,
methyl or chlorine; and, 45 minutes, the reaction mixture is poured into
when [err] is methyl or chlorine, [err] and [err] 40  ice/concentrated
hydrochloric acid to yield  are each hydrogen or hydroxy, with at least  95
after similar workup 3,4 - dimethoxy - 2-  one being hydroxy, and when
[err] is hydrogen, methylphenyl - 2 - pyridylcarbinol, m.p. 106  one of
[err] and [err] is hydroxy and the -114[err]. Oxidation of the latter, 7.3
g.  others of [err] and [err] are hydrogen. (0.0282 m.), with 1.5
equivalents of potas-    2. A chemical compound according to claim 45  sium
permangate in 85 ml. of water gives 3,4-  1 in which [err] is hydroxy.
100 dimethoxy - 2 - methylphenyl - 2 - pyridyl    3. A  chemical compound
according to ketone, m.p. 93-96[err].                    claim 1 in which
at least one of [err]  and [err] A solution of 5 g. (0.0194 m.) of the  is
hydroxy. ketone in 50 ml. of 48% hydrobromic acid    4. A chemical compound
of the formula: 50  is refluxed with stirring for one and one-half hours,
evaporated in vacuo and the residue crystallized to give 4 - hydroxy - 3 -
methoxy- 2 - methylphenyl - 2 - pyridyl ketone hydro-         [err]
105 bromide,m.p. 218-220[err]. The latter (2.67 55  g.) is refluxed in 100
ml. of 48 %  hydro- bromic acid for two hours and similarly worked up to
furnish the 3,4 - dihydroxy - 2- methylphenyl - 2 - pyridyl ketone hydro-
bromide, m.p. 269-272[err] (dec.).         or a pharmaceutically acceptable
acid addition 60    To a solution of 2.2 g. (0.0071 in.) of 3,4-  salt of
said compound wherein: dihydroxy - 2 - methylphenyl - 2 - pyridyl    [err]
is hydrogen or chlorine: and [err] ketone hydrobromide in 20 ml. of water
and  and R4 are each hydrogen or hydroxy, with 80 ml. of methanol is added
0.3 g. of platinum   at least one being hydroxy.      110    1,278,368
5 dibenzyloxyphenyl - 2 - piperidinylcarbinol  oxide. The mixture is
hydrogenated on the hydrochlorides, m.p. 169-176[err]. Several re-  Parr
apparatus using an initial hydrogen  65 crystallizations from ethanol-ether
affords the  pressure of 60 psi at 25[err]. Hydrogen uptake erythro-isomer,
m.p. 189-194[err].         is complete in about 15 minutes and the A
solution of 5.0 g. of erythro - 3,4-  reaction mixture is filtered. The
filtrate is dibenzyloxyphenyl - 2 - piperidinylcarbinol  treated with
sulfur dioxide, concentrated in hydrochloride and 1.0 ml. of thionyl
chloride  vacuo and the residue crystallized to yield 3,4-  70 in 26.5 ml.
of chloroform is refluxed for one  dihydroxy - 2 - methylphenyl - 2 -
piperidinyl- hour and then concentrated in vacuo. The  carbinol
hydrobromide, m.p. 193-194C. 10  residue is dissolved in 100 ml. of 3N
silver  (dec.). The hydrobromide (0.8 g.) in about nitrate solution and the
mixture stirred and  5 ml. of water is neutralized with potassium refluxed
for one hour. The reaction mixture  carbonate. The free base thus obtained
is sus-  75 is filtered and the filtrate is made alkaline with  pended in
methanol and ethereal hydrogen 2N sodium  hydroxide solution. The precipi-
chloride is added to give the corresponding 15  tated base is extracted
into chloroform and the  3,4 - dihydroxy - 2 - methylphenyl - 2- dried
extract concentrated. The residual oil is  piperidinylcarbinol
hydrochloride, m.p. 142- taken into ethanol and treated with hydrogen
144[err] (dec.).                     80 chloride to give threo - 3,4 -
dibenzyloxy-    We are aware of Specification No. 1316424 phenyl - 2 -
piperidinylcarbinol hydrochloride,  and accordingly we make no claim herein
to 20  m.p. 152-153[err].                          the optically unresolved
forms of the com- A mixture of 2.0 g. of the above threo  pounds 3,4 -
dihydroxyphenyl - 2 - piper- compound, 0.5 g. of 10%  palladium-on-
idinylcarbinol or 3,4,5 - trihydroxyphenyl - 2-  85 carbon and 100 ml. of
methanol is hydrogen-  piperidinyl carbinol. ated at 25[err] on a Parr
apparatus using an 25  initial hydrogen pressure of 60 psi. After 30
Subject to the foregoing disclaimer, WHAT minutes the reaction mixture is
filtered and  WE CLAIM  IS:- the filtrate is concentrated to yield threo-
1. A chemical compound of the formula 3,4 - dihydroxyphenyl - 2 -
piperindylcarbinol hydrochloride, m.p. 210C  (decomp.).
[err] EXAMPLE 8. 



Following the procedure of Example 2, a
90 solution of 8.27 g. (0.0523 m.) of 2-bromo- pyridine in 45 ml. of ether
is added dropwise             [err] to a stirred solution of 40 ml. of 1.6
M butyl lithium in hexane cooled to - 40[err]. A solu- tion of 9.42 g.
(0.0523 m) of 2 - methyl-  or a pharmaceutically acceptable acid addition
3,4 - dimethoxybenzaldehyde in 45 ml of  salt of said compound, wherein:
ether is added. After stirring at - 15 C. for    [err]   is hydrogen,
methyl or chlorine; and, 45 minutes, the reaction mixture is poured into
when [err] is methyl or chlorine, err] and [err] 40  ice/concentrated
hydrochloric acid to yield  are each hydrogen or hydroxy, with at least  95
after similar workup 3,4 - dimethoxy - 2-  one being hydroxy, and when
[err] is hydrogen, methylphenyl - 2 - pyridylcarbinol, mp. 106  one of
[err] and [err] is hydroxy and the -114[err]. Oxidation of the latter, 7.3
g. others of [err] and [err] are hydrogen. (0.0282 m.), with 1.5
equivalents of potas-   2. A chemical compound according to claim 45  sium
permangate in 85 ml. of water gives 3,4-  1 in which R2 is hydroxy.
100 dimethoxy - 2 - methylphenyl - 2 - pyridyl    3. A  chemical compound
according to ketone, m.p. 93-96[err]                   claim 1 in which at
least one of [err] and [err] A solution of 5 g. (0.0194 m.) of the  is
hydroxy. ketone in 50 ml. of 48% hydrobromic acid   4. A chemical compound
of the formula: 50  is refluxed with stirring for one and one-half hours,
evaporated in vacuo and the residue crystallized to give 4 - hydroxy - 3 -
ethoxy- 2 - methylphenyl - 2 - pyridyl ketone hydro-
105 bromide, m.p. 218-220[err]. The latter (2.67                   [err] 55
g.) is refluxed in 100 ml. of 48%  hydro- bromic acid for two hours and
similarly worked up to furnish the 3,4 - dihydroxy - 2- methylphenyl - 2 -
pyridyl ketone hydro- bromide, m.p. 269-272[err] (dec.).        or a
pharmaceutically acceptable acid addition 60    To a solution of 2.2 g.
(0.0071 in.) of 3,4-  salt of said compound wherein: dihydroxy - 2 -
methylphenyl - 2 - pyridyl    [err] is hydrogen or chlorine: and [err]
ketone hydrobromide in 20 ml. of water and  and [err] are each hydrogen or
hydroxy, with 80 ml. of methanol is added 0.3 g. of platinum   at least one
being hydroxy.     110    6
1,278,368                                       6 5. A  chemical compound
according to  claim 1 as hereinbefore described in Example claim 2 in which
[err] is hydrogen.           8. 6. erythro - 3,4 - Dihydroxyphenyl - 2-
12. A pharmaceutical composition in dosage piperidinylcarbinol.
unit form comprising a pharmaceutical carrier 5      7. 3,5 -
Dihydroxyphenyl - 2 - piperidinyl-  and a chemical compound, or a
pharmaceutic- carbinol.                                  ally acceptable
acid addition salt thereof, 8. 2 - Chloro  3,4 - dihydroxyphenyl - 2-
according to any one of  the preceding claims.  20 piperidinylcarbinol.
13. A process for the preparation of a 9. 2 - Methyl - 3,4 -
dihydroxyphenyl - 2-  chemical compound according to any one of 10
piperdinylcarbinol.                         claims 1 to 11 substantially as
described here- 10. A  chemical compound according to  inabove and in any
one of the Examples. claim 4 as hereinbefore described in any one of
Examples 1 to 7.                                    R. A. A. HURST, 11. A
chemical compound according to              Agent for the Applicants.
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