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SUBSTITUTED TETRALINS, CHROMANS
AND RELATED CCMPCUNDS IN THE TREATMENT
OF ASTHMA, ARTHRITIS AND RELATED DISEASES

The present invention is directed to substituted
tetralins, chromans and related compounds of the
formula (I), depicted below, which bygéphibiting
S-lipoxygenase enzyme and/cr blockinqﬁieukotriene
receptors, are useful in the prevention or treatment of
asthma, arthritis, psoriasis, ulcers, myocardial infarc-
tion and related disease states in mammals. The present
invention is also directed t¢ pharmaceutical composi-
ticns, a method of treatment, and to intermediates
useful in the synthesis of said ccmpounds of the
formula (I).

Kreft et al., in U.S. Patent 4,661,596, describe
compounds which are disubstituted naphthalenes,

dihydronaphthalenes or tetralins having the formula

b

rR3_-0©

wherein the dotted lines represent optioral double
bonds, rR? is 2-pvridvl, 2-quinolyl, 2-pvrazinyl,
2-guinoxalinyl, 2-thiazolyl, 2-benzothiazolyl,
2-oxazolyl, 2-benzoxazolyl, l-alkyl-2-imidazolyl or
l-alkyl-2-tenzimidazolyl and Rb is hydroxy, lower
alkoxy, lcwer alkyl or perilucro alkvl. Like the
compounds of the present invention, these compcunds
inhibit lipoxygenase enzvme and antagonize the efiects
of leuxotriene D4, and so are useful in the prevention

and treatment of asthma.
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The chemical nomenclature employed herein generally

follows that of "I.U.P.A.C. Nomenclature of Organic

Chemistry, 1979 Edition," Pergammon Press, New York,

1979,

Summary of the Invention

The present invention is directed to racemic or

optically’ active compounds having the structural

formula

wherein
n is 0 or 1;
m is 0 or an integer from 1 to 3;
X is CH2, o, s, SO, sO

X1 is CH

2’
0, S, SO or SO

27 27

~==(I)

NH or N(Cl—C4)alky1;

Y and Yl are taken together and form a carbonyl

group, or Y and Yl are taken separately, Y is hydrogen

and Yl is hydroxy or an acyloxy group which is hydrolyzed

to form a hydroxy group under physiological conditions;

Z is CHZ, CHCH
1

Z2” is CH or N;

, CH,CH, or CH,CH,CH

3 “HpvEy 2=

R is 2-, 3- or 4-pyridyl, 2-, 3-, 4 or 8-quinolyl,

1-, 3- or 4-isoquinolyl, 3- or 4-pyridazinyl, 3- or

4-cinnolinyl, l-phthalazinyl, 2- or 4-pyrimidinyl, 2-

or 4-quinazolinyl, 2-pyrazinyl, 2-quinoxalinyl, 1-, 2-

or 3-indolizinvl, 2-, 4- or 5-oxazolyl, 2-benzoxazolyl,

3-, 4- or 5-iscxazolyl, S-benzo([c]isoxazolyl, 3-benzo(d]-

isoxazolyl, 2-, 4- or 5-thiazolyl, 2-benzothiazolyl,

3-, 4- or 5-isothiazolyl, S5-benzolc]isothiazolyl,

3-benzo([d]isothiazolvl, 1—{(C1~C4)alkyl]-2-, 4- or
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5-imidazolyl, 1~ (cl-cJ;lkyl]-2-benzimidazoly1,
1—[(C1~C4)alkyl]—3-, 4- or S5-pyrazolyl, 2—[(C1-C4)alky1]-
3(2H) -indazolyl, or 1-[(C1-C4)alky1]-3(lH)-indazolyl:

or one of said groups mono- or disubstituted on carbon
with the same or different substituents which are bromo,
chloro, fluoro, (CI-C4)alkyl, trifluoromethyl, hydroxy,
hydroxymethyl or (Cl-C4)alkoxy,‘or on adjacent carbons
with trimethylene, tetramethylene, -CH2-O-CH2- or

-0-CH.,-0-; and

;l is attached by means of aromatic or hetero-
aromatic carbon and is phenyl, naphthyl, pyridyl,
quinolyl, isoquinolyl, pyridazinyl, cinnolinyl,
phthalazinyl, pyrymidinyl, naphthyridinyl, pyrrolyl,
N-[(Cl-C4)alkyl]pyrrolyl, indolyl, N-[(Cl-C4)alkyl]-
indolyl, isoindolyl, N—[(Cl-C4)alkyl]isoindolyl,
indolizinyl, pyrazolyl, 1-[(Cl-C4)alkyl]pyrazoly1,
indazolyl, 1—[(CI-C4)alkyl]-leindazolyl, 2-[(C1-C4)-
alkyl]-2H-indazolyl, imidazolyl, 1-[(C1-C4)alky1]imid-
azolyl, benzimidazolyl, l-[(Cl-C4)alkyl]benzimidazolyl,
furyl, benzofuranyl, isobenzofuranyl, oxazolyl, benzox-
azolyl, isoxazolyl, benzo{c]lisoxazolyl, benzo[d]isox-
azolyl, thienyl, benzothiophenyl, isobenzothienyl,
thiazolyl, benzothiazolyl, isothiazolyl, benzo[cliso-
thiazolyl, or benzo[d]isothiazolyl; or, only when either
X1 is CH2
of heterocyclic nitrogen and is l-pyrrolyl, l-indolyl,
2-isoindolyl, l-pyrazolyl, 1(1H)-indazolyl, 2(2H)-

or m is at least 2, R1 is attached by means

indazolyl, l-imidazolyl or l-benzimidazolyl; or R1 is
one of said groups which is mono- or disubstituted on
carbon with the same or different groups which are
bromo, chloro, fluoro, hydroxy, hydroxymethyl,
(Cl-C4)alkyl, (Cl-C4)alkoxy, carboxy, [(Cl—C4)alkoxy]-
carbonyl, or substituted on adjacent carbons with
trimethylene, tetramethylene, —CHZ-O-CHZ- or —O-CHZ-O-;
or substituted on tertiary nitrogen to form an N-oxide;
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a pharmaceutically acceptable acid addition salt
thereof; or

a pharmaceutically acceptable cationic salt when
the compound contains a carboxy group.

Recause of their ease of preparation and valuable
biological activity, in the preferred compounds of the
formula (I), regardless of the value of Y and Yl, nis
1, m is 0, X and Xl are each independently CH2 or O, 2
is CHZ, Z1 is CH, R is 2-, 3- or 4-pyridvl, 2-quinolyl,
6-fluoro-2-quinolyl, S-fluoro-2-benzothiazolyl or
2-pvrazinyl, and R1 is phenyl, 3-methoxyphenvl,
4-methoxyphenyl, 3-methoxycarb6nylphenyl, 4-methoxy-
carbonylphenyl, 3-carboxyphenyl, 4-carboxyphenyl,
2-pyridyl or 3-pyridyl.

In the most preferred compound when Y and Y1 are
taken together to form a carbonyl group, n is 1, m is
0, X is 0, x! is cH,, z! is CH, R is
2-quinolyl and Rl is 3-pyridyl.

When Y is H and Yl is OH, most preferred are racemic
or optically active compounds having the relative stereo-

chemical formula

OH
R\/O XJ._RJ.
-=--(II)
X

OH

R\/O \\\\\Xl-Rl

or

---(I1I)
X

most particularly those racemic or cptically active
compounds of the formula (II) or (II1I) wherein X and
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Kl are each 0 or CHZ, R 1s 2-quinolyl, 6-fluorc-2-
guinolyl or 5-fluoro-2-tenzothiazolyl, and R1 is
3-pyridyl, 3-carboxyphenvl or 4-methoxyphenyl.

Said pharmaceutically-acceptable acid addition
salts include, but are not limitedé to, those with HC1,
HBr, HNO3, HZSO4, H3PO4, CH3SO3H, E-CH3C6H4SO3H,
CHBCOZH, gluconic acid, tartaric acid, maleic acid and
succinic acid. In the case of those compounds of the
formula (I) which ccntain a further basic nitrogen, it
will, of course, be possible to form diacid addition
salts (e.g., the dihydrochloride) as well as the usual
moncacid addition salt. Said pharmaceutically-acceptable
cationic salts include, but are not limited to, those
of sodium, potassium, calcium, magnesium, ammonia,
N,N'-dibenzylethylenediamine, N-methylglucamine
(meglumine), ethanolamine and diethanclamine.

The reference to Yl as an acyloxy group which is
hydrolyzed to a hydroxy group under physiological
conditions refers to esters of a type which are
frequently referred to as "pro-drugs." Such esters are
now as well~-known and commen in the medicinal art as
pharmaceutically-acceptable salts. Such esters are
generally used to enhance oral absorption, but in any
event are readily hydrolyzed in vivo to the parent
hvdroxy compound. The more preferred acyloxy groups
are those in which the acyl moiety is

the alpha-amincacyl residue of a naturally occurring
L-alpha-amino acid,

9] C

- 2.3 2.3
-C-(CHz)pNR R

" N
’ -C-Chth(Cﬂz)qNR R7,
0 @]
- - I C Y (- \q . ra i
C (CHZ)IVOOH, or -C CHNHZ(CHZ)SCOOH, wherein
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R2 and R3 are taken separately and are each
independently hydrogen or (Cl-C4)alkyl, or RZ and R3
are taken together with the nitrogen to which they are
attached to form a pyrrolidine, piperidine, perhydro-
azepin or morpholine ring;

p i1s an integer from 1 to 4;
q is an integer from 1 to 3;
r is an integer from 2 to 3; and
s is an integer from 1 to 3.

Also forming a part of the present invention are
pharmaceutical compositions for administration to a
mammal which comprise a ccmpound of the formula (I) and
a pharmaceutically acceptable carrier; and a method of
inhibiting 5-lipoxygenase enzyme and/or blocking
leukotriene D4 receptors in a mammal, so as to prevent
or treat asthma (particularly in man), arthritis,
psoriasis, gastrointestinal ulcers, or myocardial
infarction.

Finally, the present invention is directed to
valuable intermediate compounds having the structural

formula

-==(IV)

wherein

n, X, Z and Zl are as defined above;

in the first alternative _
Y2 and Y3 are taken together and form a carbonyl
group, oOr Y2 and Y3 re taken separately, Y2 is
hydrogen and Y3 is hydroxy: and

R? is hydroxy or benzyloxy:;
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b c . .
R™ and R~ are taken separately and Rb is hvdrogen

1
and RS is -X*-(CH,)_-R
1 L M

m, X and R” are as defined above;

l; and

or in the second alternative

Rb and R are taken together and are hydroxy-
methylene or diazo; or Rb and R® are taken separately,
R is hydrogen and R® is bromo; '

a . 6
RG is R{_-O~ i and

R™ is phenyl or a value of R as defined above.

- 1 1
The preferred values of n, m, X, X, 2, 27, R and

1 .
R® are also as defined above.

The present invention is readily carried out.
Without regard to geometrical (cis-trans) or optical
isomers, the compounds of the formula (I) wherein
Y + Yl = carbonyl, or Y = H and Yl = OH, and Xl = Cﬂz,
S or O are prepared according to the chemical transfor-
mations which are summarized in Flowsheets 1, 2 and 3,
where the symbols n, m, X, 2, ZI, R and R1 are as
defined above. The various transformations found in
these flowsheets, as well as transformations reguired
for the preparation of the compcunds (I) having other
values of Y, Yl and Xl, and methods for separation of
cis-trans and optical isomers, are detailed below.

The condensation of Flowsheet 1 is typically
carried out with the phenolic group in protected form
as shown, methyl being a preferred protecting group
only when X1 is CH2. The preferred conditions employ &
molar excess of the recuired aldenyde and a molar
excess of a seconcdary amine such as pyrrolidine or
piperidine as base. (It is understooé that such a base
facilitates the concdensation by forming an enamine

intermediate.)

BAD ORIGINAL
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When X7 = CH2
(I)
Y+Yl=carbonyl
X1=CH2
4 .
Catalytic
Hydrogenation
R5=R
0
1 Il cH(cH,) Rr!
5 5 % 2'm
R0 > N . R0
\ Conrndensation \
i | (2) T > L)
{ Z} xR R (CHz)mCHO 7 X n
(A) (B)
R5=CH
3
C-Alkylation Catalytic Hydrogenation
2. 1
X Cdz(CHZ)mR R5=CH3
O
R5=benzyl H CHZ(CHZ)mRl 5
ca,Q |~ R™=C HCH,
\§ \
~ (2)
Z x~ B v
v (C)
HBr
(IV) in the firs (IV) in the first
alternative alternative
rR%= benzyloxy R3= hydroxy
Y2+Y3=carbonyl Y2+Y3=carbonyl
1_ ~u 1
X'= Chz X"= CH2
n’=R, CH,, or CH.CH,

X2=Nucleophically displaceable group
such as 1, Br, Cl, CH,SO, or

3°73
p-CH;C H,SO04

BAD ORIGINAL @
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Flowsheet 2

When Xl = O or S

0
Phenolic 6 |
Alkvlation > R\/o\ = l
R6CH2X2 N1 x,}Z)n
Formylation (E)
(IV) in the second alternative
Y2+Y3=carbonyl
Rb+Rc=hydroxymethylene ' Bromination
Xl=0 or S
p- CH3cg/: Ny " M
(IV) in the second ‘///// (IV) in the second
alternative alternative
Y2+Y3=carbonyl Y2+Y3=carbony1
Rb+Rc=diazo . Rb=H, Rc=Br
x!=0 or s s(a) (2) x!=0 or s
(a) R CBHS R™=R (b) ’
RO=r r®=c Fsl
v
(1) (IV) in the first|
1 alternative !
YIY =carbonvl Ra=benzyloxy !
g =0or s Y2+Y3=carbonyl f
X1=O or S

6
R =R or CGHS

x?=C1, Br, I, CH.SO

3503, R-CH,C gH4S050r other
ucleoohll_c=lly dlsplaceable group
(a) (CH ) SH or R (CH )
rhodlum (II) acetate dlmer

L) 1 1
(b) R (CHZ)mSH or R (CH2)mOH, base
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Flowsheet 3

1

When X~ = CH7, O or S

(1)
Y+Y1=carbonyl
x'= CH,, 0 or S
Phenolic
Alkylaticn
Reduction
v
(1)
1
Y=H, Y =OH
xi= CH,, 0 or S
Phenolic
Alkxylation

<

(IV) in the first
alternative

Ra=benzyloxy
Y2+Y3=carbonyl

X1=CH2, O or S

e
Hydrogenation

(IV) in the first
alternative

Ra=hydroxy
Y2+Yj=carbonyl

X1=CH2, O or S

Recduction

v

Reduction

v

(IV) in the first

alternative

Ra=benzyloxy
Y2=H, v3=cy

x1=c32, 0 or S

!
|
|
:

(IV) in the first

alternative
Ra=hydroxy
Y2=H, Y3=OH

X1=CH2, 0 or S

Hydrogenation
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The reaction is generally carried out in a reaction-
inert solvent, lcower alcohols such as methanol being
particulaily well suited for this purgose. The
temperature conditions for this transformation are not
critical, e.g., 0-70° C. is generally satisfactory,
with ambient temperature particularly well suited as a
matter of convenience.

As used here and elsewhere herein, the expression
"reaction-inert solvent" refers to a solvent which does
not interact with starting materials, reagents, inter-
mediates or products in a manner whick adversely affects
the yield of the desired product.

The C-alkylation of Flowsheet 1 is carried out by
first converting the ketone (A) to its lithium salt,
usually in situ, by the action of substantially one
molar equivalent of a strong, sterically hindered base
such as lithium dlisopropylamide, usually carried out
at low temperature (e.g., about =40 to -80° C. conveni-
ently at the temperature of a dry ice-acetone bath).
The salt in turn is reacted with the alkylating agent,
preferably the highly reactive iodide, usually in molar
excess in the presence of a molar excess of hexamethyl
phosphcramide, row at higher temperature (e.g., about 0
to 40° C.). Conveniently, the latter reagents are
added to the cold lithium salt soluticn, and the temper-
ature allowed to rise to ambient temperature as the
reaction proceeds. The salt preparation and alkylation
reaction are usually carried out in the same reaction-
inert solvent (e.g., tetrahydrofuran). It will ke
evident to those skilled in the art that any free
hydroxy or carboxy groups in the alkylating reagent

should be in protected form (vide supbra).

"BAD ORIGINAL Q
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The catalytic hydrogenation transiormations
(debenzylations, Hz-additions to double bond) of
Flowsheets 1, 2 and 3 are carried out under conventioral
conditions, generally in a reaction-inert solvent, and
preferably using a noble metal catalyst and moderate
conditions of temperature (e.g., about 0 to 70° C.) and
hydrogen pressure (e.g., about 1 to 10 atmospheres).
While higher pressures may be desirable in selected
instances, such mcderate pressures permit the use of
much less elabcrate and exrensive equipment. Suitable
noble metal catalysts include platinum, palladium.
rhenium, rhodium and ruthenium, either of the supported
or non-supvorted type, as well as the known catalytic
compounds thereof such as the oxides, chlorides, etc.
Examples of suitable catalyst supports include carbon,
silica and barium sulfate. The catalysts may be pre-
formed or formed in situ by prereduction of an appro-
priate salt of the catalytic compound. Examples of
preferred catalysts are 5% palladium-on-carbon, 5%
platinum-on-carbon; 5% rhodium-on-carbon, platinum
chloride, palladium chloride, platinum oxide and
ruthenium oxide. Most preferred in the present
instance is palladium-on-carbon. Solvents generally
suitable for the present hydrogenation include lower
alkanols, ethvl acetate and tetrahydrofuran.

The methvl ethers [compounds of the formula (C)]
in Flowsheet 1 are deblocked to form the corresponding
phenol derivative, again, by conventional methods; for
example, using concentrated HSBr, or 88:3, both of whicnh

are exemplified below.
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The phenolic alkylations found in Flowsheets 2 and
3 and the bromine replacement reaction of Flowsheet 2
each represent conventional nuclecphilic displacement
reactions. These displacements are generally carried
out in the presence of a base of sufficient strength to
convert the displacing phenol, alcohol or thiol to its
salt, and in a quantity at least sufficient to neutralize
the by-product acid (sz, HBr). In those substrates
which contain an aliphatic alcohol group [(e.g., a com-
pound (IV) wherein Y2 is H and Y3 is OH], bases of
sufficient strength to convert that group to the anion
will generally be used in an amount no more than
sufficient to convert the more acidic phenol to the
salt. When either of the reactants contains a group of
acidity similar to or greater than that of the nucleo-
philic displacing compound, such potentially interfering
groups are best introduced in protected form (e.g., a
heteroaromatic phenolic group as methoxy or benzyloxy,
a carboxy group as methyl or benzyl ester, removable by
hydrolysis or hydrogenolysis according to methods de-
tailed elsewhere herein). The present nucleophilic
displacements are carried out in a reaction-irert
solvent, preferably one which is much less acidic than
the displacing phenol, alcohol or mercaptan. Most
preferred are polar, aprotic solvents such as dimethyl-
formamide or acetone, usually with a molar excess of
the more readily available of the two reactants.
Temperature is not critical, e.g., about 10-70° C. is
usually satisfactory with ambient temperature most
convenient. In one preferred variant, the phenol,
alcohol or mercaptan is irreversibly converted to the
anion with a base such as sodium hydride. Other
preferred variants employ K CO3 as base in the presence

2
of NaI, or C52CO3 as base in the presence of CsI.

L 4

)
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In the special case of X=NH, such nucleophilic
displacements will generally be carried out with the NH
group protected, e.g., as the N-benzyl derivative {subse-
quently removed by hydrogenation) or as an N-alkanoyl
or N-sulfonyl derivative (subsequently removed under
appropriate hydrolysis conditions; for example, the
N-tosyl derivative is hydrolyzed by heating in a
mixture of acetic acid and concentrated HC1).

The formylation of Flowsheet 2 represents a
conventional condensation type reaction of a ketone
with an alkyl formate. This reaction is generally in
an aprotic reaction-inert solvent such as toluene in
the presence of a strong base such as sodium hydride at
moderate temperatures (e.g., 0-70° C., conveniently at
ambient temperature). The subsequent conversion to the
diazo compound is conveniently accomplished with tosyl
azide as the reagent, a reaction generally carried out
at low temperature (e.g., about -10 to -60° C.) in the
presence of molar excess of a tertiary amine (e.g.,
triethylamine) in a reacticn-inert solvent such as
CH2C12. In turn, the diazo compound is reacted with an
appropriate alcohol or mercaptan in the presence of a
catalytic amount of rhodium (II) diacetate dimer to
form the dgsired ether or thiocether. The latter trans-
formation is generally carried out in an anhydrous
reaction-inert solvent such as toluene at somewhat
elevated temperature, e.g., about 50-100° C. Substituent
alcohol or carboxy groups which are not intended to
react are preferably protected in this transformation,
as in the case of the nucleophilic displacement reac-

tions discussed above.
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The "reducticn" reactions of Flowsheet 3 reguire
the reduction of a ketcne to a secondary alcohol, for
which a number of selective reagents are available.
Where no other LiAlH4 reducible groups (such as carboxy,
methoxycarbonyl) are present, that reagent is well
suited for this purpose. On the other handg, NaBH4 is
preferred as the reducing agent when such reducible
groups are present. In either case, these hydride
reductions are generally carried out in a reaction-inert
solvent (such as tetrahydrofuran in the case of LiAlH4,
methanol or a combination of methanol and tetrahydrofuran
in the case of NaBH4). In either case, temperature is
not critical, about 0 to 50° C. being generally satis-
factory and ambient temperature preferred. The present
reduction step offers the potential of producing a
mixture of cis- and trans-isomers [as illustrated in
the formulas (II) and (III)] and in the present hydride
reduction, that is the result which is generally observed.
If one or the other of these isomers is particularly
desired, one can usually find a recduction method and
set of conditions which will £favor the desired iscmer.
For example, NaBH4 reduction in the presence of cesium
chioride will cenerally strongly favor the cis-isomer.
Catalytic hyvdrogenation is also a generally useful
reduction method, generally carried out under conditions
which are somewhat more vigorous than those described
above (e.g., more prolonged time, higher catalyst level,
higher temperature and/or higher pressure). Hydrogena-

tion is preferably carried out on substrates such as

1 .1

0
oy 1g

HO
- (V)
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which contain no other readily hydrogenated grocup.
Pd/C catalyst ternds to particularly favor formation of
cis-isomer. However, by variation oI the catalyst and
conditions, it will be possible to modify or even reverse
that tendency. Where both cis- and trans-isomers form
in the present reduction, they are generally separable
by standard chemical methods (e.g., selective or frac-
tional crystallization, chromatography, and so forth).

If compounds wherein Xl is SO cor 802 are desireg,
they are usually prepared f{rom the corresponding
compounds of the formula (I) or (IV) wherein the group
Xl as S is already in place. Peroxides are generally
used as oxidizing agent. A particularly convenient
reagent for this purpose is m-chloroperbenzoic acid.
The sulfide is reacted with substantially 1 molar
equivalent of this reagent to obtain the sulfoxide and
with at least 2 molar equivalents to cbtain the sulfone,
in a reaction-inert solvent such as CHZClz' Temperature
is not critical, e.g., 0-60° C. being generally satis-
factory and ambient temperature preferred. However,
when X is S8, and compounds wherein Xl is SO or SO, are
desired, these are preferably formed by conventional
sulfinylation or sulfonylation of an unsubstituted
ketone compound of the formula (A), (D) or (E).

Those ketone compounds of the Zormula (I) wherein
Y and Yl form a carbonyl group, and of the formula (IV)
in the first alternative, contain an asymmetric carbon
at the alpha-position which is adjacent to the carbonyl
group, and therefore are racemic compounds capable of
resolution into optically active enantiomers, e.g., DY
conversion of the racemate into diastereomeric salts
with an optically active acid, which are generally.
separable by a fractional crystallization process.

Alternatively, if the substrate contains a carboxy
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group, separable diastereomeric salts are formed with
an optically active organic amine. Optical activity
can also be induced by use of an optically active reagent
in the step by which the asymmetric carbon is formed,
e.g., use of an optically active Wilkinson type catalyst,
or a noble metal supported on an optically active support,
in the hydrogenation step. The optically active ketones
are also available by conventional reoxidation of an
optically active alcohol of the next paragraph, e.g.,
via the Jones oxidation, which is exemplified belcw.

The hydroxy compounds of the formula (I) and (IV)
1 (or Y3) is OH
contain two such asymmetric carbons--corresponding to

wherein Y (or Yz) is hydrogen and Y

two racemates and four optically active compounds. One
of these racemates is the above noted cis-isomer, and
the other the trans-isomer. Each of these racemates is
capable of resolution into a pair of enantiomers via
diastereomeric salts, as detailed in the preceding
paragraph. It is preferred, however, to convert the
racemic alcohol to corresponding diastereomeric esters
or urethanes formed with an optically active acid or
isocyanate. Such covalently bonded derivatives are
generally subjectable to a broader variety of separation
methods (e.g., chromatography) than are diastereomeric
salts. Such diasterecomeric esters are formed from the
alcohol and the optically active acid by standard methods,
generally those involving activation of the acid, e.qg.,
as the acid chloride, as a mixed anhydride with an

alkyl chloroformate, or with a dehydrative coupling
agent such as dicyclohexylcarbodiimide. A preferred
optically active acid in the present case is S§-O-acetyl-
mandelic acid. Once the resulting diastereomeric esters
are separated, e.g., by chromatographic methcds, they
are hydrolyzed by conventional methods, e.g., agueous
acid or aqueous base, to obtain the enantiomegic,
optically active alcohols.
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The prodrug esters of the present invention are
prepared by methods similar to those used in the
synthesis of esters in the preceding paragraph. Esters
with alpha-amino acids, including natural L-amino
acids, will generally by prepared from the appropriate
amino acid in which the alpha-amino group, substituent
NH2 or NH groups (e.g., lysine, ornithine, arginine,
histidine, tryptophan), hydroxy groups (serine, homo-
serine, threonine, tyrosine), mercaptc groups (cysteine)
and substituent carboxy groups (glutamic acid, aspartic
acid) are in protected form (e.g., N-benzyloxycarbonyl,
0- and S-benzyl) generally removed by catalytic hydroge-
nation in a subsequent step. Similarly, in the case of
esters with primary or secondary amino substituents,
the acids will be coupled with amino groups protected.
Such protection is, of course, unnecessary with those
acids containing tertiary amino substituents. Finally,
the carboxy substituted esters are most conveniently
prepared from the cyclic anhydride:

(CH

2)r
o=< 2:0
o)

Concerning the biological activity of the present
compounds, it is known that arachidonic acid is metabo-
1ized in mammals by means of two distinct pathways, one
leading to prostaglandins and thromboxanes, the other
to several oxidative products called leukotrienes,
which are designated by letter number combinations such
as B4, C4 and D4. The first step in this oxidative
pathway is the cxidation of arachidonic acid urnder the
influence of 5-lipoxygenase enzyme, an enzyme which is
generally inhibited by the compounds (I} of the present
invention, thus blocking the synthesis of all leukotri-

enes. That in itself provides the mechanism sufficient

L]
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for the util:ity of the present compounds in the treatment
or preventlion of asthma (where LTC4 and LTD4 are
understood to be mediators), arthritis (where LTB4 is
understood to be a mediator in inflammation), psoriasis
{where LTB4 is understood to be a mediator), ulcers
(where LTC4 and LTD4 are understood to be mediators)
and myocardial infarction (where LTB4 is understood to
be a mediator). Supplementing this enzyme inhibitory
activity is the general ability of the present compounds
to antagonize leukctriene D4 (i.e., block LTD4 recep-
tors). In general, the present compounds also antag-
onize leukotriene B4. For a review concerning leuko-
trienes, see Bailey et al., Ann. Reports Med. Chem. 17,
pp. 203-217 (1982).

The in vitro activity of the compbunds of the

formula (I) is tested as follows. RBL-1l cells, main-
tained in monolayer form are grown for 1 or 2 days in
spinner culture in Minimum Essential Medium (Eagle)

with Earl's Salts plus 15% Fetal Bovine Serum supple-
mented with antibiotic/antimycotic solution (GIBCO).

The cells are washed 1 time with RPMI 1640 (GIBCO) and
resuspended in RPMI 1640 plus 1 microM glutathione to a
cell density of 1 x 10 cells/ml. A volume of 0.5 ml of
the cell suspension is incubated at 30° C., with 0.001 ml
of dimethylsulfoxide solution of drug for 10 minutes.
The reaction is started by a simultaneous addition of
0.005 ml (l4C)-arachidonic acid in ethanol and 0.002 ml
A23187 in dimethylsulfoxide to give final concentrations
of 5.0 and 7.6 microM, respectively. After a 5 minute
incubation at 30° C., the reaction is stopped by the
addition of 0.27 ml acetonitrile/acetic acid (100/0.3)
and the media is clarified by centrifugation. Analysis
of the product profile is macde by a 0.2 ml injection of

the clarified supernatant into HPLC. The separation of
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radicactive products is effected on a radial PAX CWN
column (5 mm I.D., Waters) with a solvent system ci
acetonitrile/HZO/acetic acid (0.1%) with a linear
acetonitrile gradient from 35% to 70% over 15 minutes
at 1 ml/minute. Quantitation is accomplished with a
Berthold Radiocactivity Monitor equipped with a built-in
integrator and a 0.2 ml flow cell mixing 2.4 ml/minute
Omnifluor (NEN) with column effluent. Integration
units for each product are calculated as a percentage
of total intecration units, and then ccmpared to the
average controli levels. The results are expressed as
"Percent of Control"™ and are plotted vs the log of drug
concentration. The ICSO values are estimated by graph-
ical inspection.

The leukotriene D4 (LTD4) receptor assay tests the
ability of a compound to compete with radiolabelled
LTD4 for specific LTD4 receptor sites on guinea pig
lung membranes. In this test, normal 3-4 week-old
guinea pigs are acclimatized under standard conditions
for 3 days prior to being sacrificed. Final énimal
age: 24-31 davs. The guinea pigs are stunned by a
blow to the back of the neck, and exsanguinated by
cutting the carotid artery. The chest cavity 1s opened
and the lungs are removed, rinsed in 50 mM Tris buffer
(pH 7.0) and placed in clean buffer. In this and all
subsequent cperations, all tissue and buffer are kept
on ice throughout the preparation, and all centrifuga-
tion is carried out at 4° C., Bronchi and connective
tissue are trimmed from the lungs. The tissue is
weighed and placed in 50 ml polycarbonate tubes wilth
buffer at a ratio of 1 gm tissue/3 ml buffer. The

tissue is homogenized by a Tekmar Tissumizer at full
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speed for 30 seconds and centrifuged in a Scvall SS-34
rotor at 3250 rpm x 15 minutes. The supernatant is
centrifuged at 19,000 rpm x 10 minutes. The resulting
pellet is resuspended in buffer with the Tissumizer at
medium speed (position 75) for 10 seconds. The resus-
pension 1s again centrifuged at 19,000 rpm x 10 minutes.
The resulting pellet is resuspended by the Tissumizer
at slow speed (position 50) for 10 seconds in 1 ml
buffer/g of starting tissue. This final suspension is
stirred at 4° C. while aliquoted to polypropylene tubes
and stored at -70° C. The following are added to a
12x75 mm polystvrene tube:
(1) 25 microL of one of the following:
A. Dimethylsulfoxide (to determine total
binding) _
B. 1 microM LTD4 (to determine non-specific
binding)
C. 30 nanoM - 100 microM compound in
dimethylsulfoxide
(2) 0.025 ml 3H-LTD4 (specific activity 30-60
Ci/mmol) in 50 mM Tris (pH 7.0) + 10 micrcM
L-cysteine (12,000 - 15,000 cpm/0.025 ml)
(3) 0.2 ml diluted membrane preparation (1 mg/ml)
(The preparation is diluted in 50 microM Tris
buffer + MgC12 such that in 200 microlL
protein, a 10 microM MgCl2 concentration Iis
achieved).
The reaction tubes are incubated at 25° C. for 30
minutes. Four ml of cold Tris buffer + 10 microM MgCl
are added to each tube. The contents are guickly
filtered through a Whatman GF/C filter with a Yeda

separation device. The filter is washed 3X with 4 ml

2

Tris-MgCl2 buff{er. The filter is transferred to a
scintillation vial. Ultrafluor scintillation fluid is
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added. The vial 1s capped, vortexed and counted for 3
hours. Percent specific binding is calculated using
the formula:

$ SB = (X - NSB)/(TB - NSB) ,

pm sample

where X
NSB = cpm non-specific binding
TB = cpm total binding

Percent specific binding is grapned as a function of
compound concentration. ICSO is that ccncentration at
which 50% SB cccurs. ¥i is calculated by using the
formula:

K1 = {IC 4 )/ (1 + (L/KdA)] ,
where L = concentration of ligand added (micrcM) = czm

added/cpm of 1 microM 3H-LTD4

1l microM (dissociation constant)

Kd

Human polymorphonuclear leukocytes are employed to

measure the competition of test molecules with [3H]-LTB4
for binding at the LTB4 receptor. In this test neutro-
phils are isolated from heparinized human peripheral
blood (usually 100 ml) using a Hypagque-Ficoll gradient
(density 1.095 g/ml). Eanks balanced salt solution
(HBSS) containing 0.1 grams/100 ml bovine serum albumin
(HBSS-BSA) 1s used tc resuspend the cells. The one

step Hypaque-Ficoll technicue yields highly pure popula-
tions of neutrophils (greater than 95%). Cell viability
is assessed by tryzan blue dve exclusion (should be
greater than 95%), and the functional integrity of the
neutrophils was determined by nitroblue tetrazolium
reduction (shouldé be greater than 853% positive).
Compounds undergoing test are dissolved in dimethylsul-
foxide at a concentration of 100 microM. These solutions
are diluted by a factor of 500 using HBSS-BSA. A& con-
centration of 100 microM drug is achieved by introducing

the diluted sample in a 0.5 ml aligquot into the reaction
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tube. Serial dilutions of 1-3 and i-S5 are made (as
appropriate) and a 0.5 ml aliguot of *these dilutions is
added to the incubation tube. [3H]-LTB4 (NE&:specific
radicactivity, greater than 180 Ci/mmol; 0.005 ml in
absolute ethanol) is introduced into borosilicate tubes
(12 x 75 mm). A volume of 0.5 ml of the drug solution
(see above) is then added. The binding reaction is
initiated by adding 0.5 ml of ice cold neutrophils at a
cell density of [5 x 106 cells/ml], and continued a%

4° C. for 30 minutes. The incubation is terminated by
rapid filtration through a Whatman GF/C glass filter to
separate the free from the bound radiotabelled ligand.
The filters are washed 3-times with 3 ml ice-cold HBSS,
dried, placed in 4 ml of Ultrafluor, and counted.

Total binding is defined as the CPM present on the
filter (cell associated) when radiolabelled ligand is
incubated with neutrophils in the absence of any compet-
ing agent. Nonspecific binding is obtained by incubat-
ing cells with radiolabelled ligand plus 1 microM
nonradiolabelled LTB4. Specific binding is total binding
CPM corrected for the nonspecific binding CPM. Every
tube is corrected for nonspecific binding. Points of
half-maximal displacement of radiolabelled ligand are
estimated by graphical analysis on a semi-logarithmic
plot of percent of specific binding (no competitor
present) vs concentration.

To evaluate the compcunds of the formula (I) in
vivo, they are tested by the so-called PAF lethality
assay procedure:

Materials:
Mice: <CD1 males, all approximately the same
weight (aprroximately 26 grams), 12 per
group.
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Vehicle for oral drug cdosing: EES (5% ethanol, 5%

wm

10 Vehicle for

emulpnor, 90% saline). Stored at room

temperature.

For routine screening at 50 mg/kg, 20 mg
drug is dissolved in 4 ml EES, using
sonication in a sonicator bath or grinding
in a Ten Broeck grinder to dissolve drug
if necessary. If solubility is still a
problem, the drug is used as a suspension.
.v. Injection: Saline with 2.5 mg/ml
Bovine Serum Albumin (BSA, Sigma #A4378)
and 0.05 mg/ml Propranolol (Sigma 3#P0884).
Prepared fresh daily and Kept at room

temperature.

15 Platelet Activating Factor (PAF): A 10 microM stock

20

25

solution is prepared by dissolving 1 mg
PAF (Calbiochem #429460) in 0.18 ml
ethanol. This is stored at -20° C. and is
diluted in vehicle (see above) the day of
use. The concentration of PAF used 1is
calibrated so that when injected at

0.1 ml/10 grams body weight, it will kill
approximately 80% of untreated controls.
This is usually about 0.028 g/kg (a 1 to
2034 dilution from stock). The solution
is prepared in glass containers and is
used with glass syringes to minimize )
surface adhesion by the PAF. It is kept

at rocm temperature.

30 Positive Control: Phenidone is used at 25 mg/kg

(its approximate ED 50).
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Method:

45 minutes befcre PAF injection, mice are treated
oraily with drug using 0.1 ml/10 grams body weight. 35
to 40 minutes later they are placed under a heat lamp
to dilate the caudal vein for PAF injection. PAF is
injected i.v. at 0.1 ml/10 grams body weight, and death
follows usually within 30 minutes, rarely after 60
minutes. Results are expressed as pergent mortality as
compared tc controls. Because the assay appears to be
sensitive to endogenous catecholamines (i.e., beta
agonists protect the mice), Prcpranclol is used to
overcecme this potential problem. It also helps if the
mice are acclimated to the room before testing, and if
room noise and temperature are kept moderate and
constant. The heat lamp distance should be calibtrated
SO as tc permit vasodilation without visible stress to
the mice. Fasting the mice should be avoided.
Variations:

1. The time for oral dosing can be changed.

2. Intravenous drug dosing is possible by

coinjecting the drug with PAF in the same volume andé

r
o
r
D
L

vehicle as desc above. For coinjection, PAF 1is
prepared at twice the desired concentration in salirne
with BSA and Propranolol as above, and the drug is
prepared at twice the desired concentration in the same
vehicle. The two preparations are mixed in egual
volumes immediately before injection.

For use in the grevention or treatment of asthna,
arthritis, psoriasis and gastrointestinal ulcers in a
mammal, including man, a compound of the formula (I) is
given in a 5-lipoxygenase inhibiting and/or leukotriene
receptor blocking amount of about 0.5-50 mg/kg/day, in
single or divicded daily doses. A more preferred dosace

range is 2-20 mg/kg/day, although in particular cases,
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at the discreticn cf the attending physician, doses
outside the brcader range may be reguired., The pre-
ferreé route of administration is generally oral, but
parenteral administration (e.g., intramuscular, intra-
venous, intradermal) will be preferred in special cases,
e.g., where oral absorption is impaired as by disease,
or the patient is unable to swallow.

The compounds of the present invention are
generally administered in the form of pharmaceutical

rising at least one of the compounds

'Q

compositions com
of the formula (I), together with a pharmaceuticaily
acceptable vehicle or diluent. Such compositions are
generally formulated in a conventional manner utilizing
solid or liguid vehicles or diluents as appropriate to
the mode of desired administration: for oral
administration, in the form of tablets, hard or soft
gelatin capsules, suspehsions, granules, powders and
the like; and, for parenteral administration, in the
form of injectaktle soluticns or suspensions, and the
like. '

The present invention is illustrated by the

following examples, but i1s not limited to the details

thereof.
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EXAMPLE

6-Methoxv-3-(3-pvridvl)methylene~4-chromanone

To a 25° C. mixture of 20.0 g (0.112 mol) of
6-methoxy-4-chromanone and 13.09 g (0.169 mol) of
3J-pyridinecarbaldehyde in 1C0 ml of methanol was added
14.1 ml (0.169 mol) of pyrrolidine. The resultant
solution was allowed to stir 60.hours at 25° C., cooled
to 0° C. and filtered to yield 17.07 g (57%) of the
title compouné, m.p. 127-131° C,

MS (m/e) 267 (M7), 238, 161, 150 (100%), 125 and
107. IR (CHC13) 1671 (C=0), 1614, 1589 anrd 1366 cm-l.
LH-NMR(CDC1;) delta(pom) s 3.79 (s, OCHy), 5.23 (&,
J=1.5 Hz, CHZ)' 6.86 (d, J=8 Hz, C-8H), 1.06 (ad, J=8,
2 Hz, C-7H), 7.37 (d, J=1.5 Hz, vinyl H), 7.36, 7.58,
7.75, 8.52 and 8.57 (multiplets, SArH).
Analysis calculated for C16513NO3:

C, 71.90; H, 4.90; N, 5.24%,
Found: C, 71.72; H, 4.85; N, 5.16%.
EXAMPLE 2

6-Methoxv-3-(3-oyridvlmethyl)-4-chromanone

A mixture of 25.2 g (24.4 mmol) of the title
product of the preceding Example and 2 g of 5% P&/C/50%
H20 in 1 liter ethyl acetate was hydrogenated at 35
psig hydrogen for 18 hours. The reactjion was filtered
through diatomaceous earth with ethyl acetate wash, and
the combined Ziltrate and wash evaporated to an oil.
Trituration of this oil with diisopropyl eth;r gave the
title compound as crystals, m.p. 82-84° C.

MS (m/e) 269 (M+), 252, 177, 150 (100%), 135, 118
and 107. IR (CHCl,) 1685 (C=0), 1618 and 1578 cm .
l4-¥MR(CDC1 ) delta(ppm): 2.71 (dd, J=15, 10 Hz, 1
CﬁzAr), 2.86 (m, CH), 3.19 (d4d, JS=15, 6 Hz, ICHZAr),
3.75 (s, OCH3), 4.07 (d4d, J=11, 8 Hz, 1CH20), 4.30 (44,
J=11, 6 Hz, ICHZO), 6.82 (&, J=9 Hz, C-8H), 7.03 (dd,
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J=9, 2 dz, C-7H), 7.10 (&¢, J=7, 7 Hz, C=-5 PyrH), 7
(d, J=2 Hz, C-3H), 7.53 (d, J=7 Hz, C-4 PyrH) and 38.45
(m, 2 PyrH).

< 1 13+ £y .
Analysis calculated for C16H15N03.

C, 71.13; H, 5.57; N, 5.12%.
Found: C, 71.31; H, 5.58; N, 5.15%.
EXAMPLE 3
6—Hydroxv—3—(3-pyridv1methyl)—ﬁ-chromanone

A mixture of 13.75 g (51.1 mmol) of the title

product of the preceding Example, 46 ml of concentrated

hydrobromic acid ané 47 ml of acetic acid was heated at

reflux for 10 hours, and then stirred 12 hours at
25° C. The reacticn was poured into 470 ml of ice and
water and the pH adjusted to 7.5-8 with solid sodium
bicarbonate. The precipitate formed was stirred 0.5
hours, filtered, washed with water and dried in vacuo
to yield 11.79 ¢ (90%) of the title ccmpound, m.p.
163-166° C.

MS (m/e)} 255 (M+, 100%), 241, 163, 136, 120 and
108. IR(KBr) 1687 (C=0), 1625, 159€ and 1582 cm !,
IH—NMR(DMSO—CIG)delta(ppm): 2.69 (dd, J=11, 17 Hz,
1CH2Ar), 3.10 (m, CH and 1CH2Ar), 4.11 (44, J=11, 11
Hz, lOCHZ), 4.27 (d¢, 5S=11, 5 Hz, 1OCH2), 6.85 (4, J=8
Hz, C-8H), 6.98 (&4,
C-SH), 7.31 (dd, J=9, z,
C-4 PyrH), 8.42 (m, 2 PyrH) and 9.48 (s, OH).
Analysis calculated for C15313NO3-iH20:

H 24; N, 5.39%.

C, 69. 4
g; N, 5.37%.

3
Found: ¢, 69.3

S .
- 4

; S.
9; H, S.

[w]
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EXAMPLE 4

cis and trans-3-{3-Pyridyl)methylchroman-4,6-diol

To a 0° C. solution of 17.86 g (70.0 mmol) of the
title product of the preceding Example in 150 ml
tetrahydrofuran and 130 ml methanol was added 7.94 g
(0.21 mol) of sodium borohydride in small portions to
avoid excessive fcaming. The reaction was stirred 18
hours at 0°-25° C, and then the solvents were removed
by evapcration in vacuo. The residue was dissolved in
100 ml water and 100 ml 4N hydrochloric acid (cold) and
stirred 20 minutes. The resultant solution was tasified
with solid sodium bicarbonate and the mixture multiply
extracted with ethvl acetate. The combined extracts
were dried over magnesium suifate and evaporated to an
0il (this material is a monohydrate). Hydration
interfers with the next alkylation step, thus the
hydrated water was replaced by ethanol via three
azeotropic distillations on a rotating evaporator with
100 ml each of ethanol. The resultant cil was dried in
vacuo to a foam which by IH-NMR analysis is a 3:5
mixture of trans:cis iscmers complexed with 0.3 mol of
ethanol.

MS (m/e) 257 (M7), 137, 120 and 101.

“H-NMR (DMSO-d ) Celta(ppm) :  1.02 (t, J=7 Hz, CH, of
EtOH), 2.02 and 2.13 (m, CH), 2.42 (m, ICHZAr), 2.72
{m, 1CH2Ar), 3.40 (m, CHZ oZ EtOH), 3.72 (m, lCHzo),
3.84 (m, CHZO), 3.97 (m, 1CH,0), 4.17 (after DZO
cmer CHOD), 4.22 (after
iz, cis isomer CHOD), 4.22 (t, J=6
Hz, OH of EtOH), 5. {d, J=¢ Hz, OH), 5.42 (4, J=6 Hz,
OH), 6.55, 6.70, 7. , 71.58, 7.67 and 8.28 (m, 7 ArH),
8.77 and 8.81 (s, OH).

trans 1

o
3

exchange, 4, J=¢

&~ -

<y

Dzo exchange, g,

33
28

BAD ORIGINAL

AP000083J



5

10

15

20

25

30

-30-

EXAMPLE 4A
cis=-3-(3-Pyridyl)methylchroman-4,6-diol

A mixture of the title product of Example 3
(6.0 g, 0.023 mol) and cerium chloride heptahydrate
(CeCl 3 7H,0; 5.25 g, 0.0141 mol) in methanol (125 ml)
was cooled to 0-5° C. and sodium borohydride (0.445 g,
0.0117 mol) was added in three portions. The reaction
was stirred at room temperature for 0.5 hours. Methanol
was then removed in vacuo and the foamy residue was
treated with saturated NH Cl sclution, follcwed by
extraction with ethyl acetate. The organic layer was
dried over MgSO, and concentrated in vacuo to a foam.
The fcam was ;reated with toluene and then pumped under
high vacuum for several hours. This was repeated two
more times to give present title product (5.7 g, 94%).
lH-NMR analysis (see preceding Example) indicated about
4% contamination with the trans-isomer.

EXAMPLE 5

cis and trans-3-(3-Pyridylmethyl-6-
T (2- ou1nolvl)me*ho<v 4-chromanol

To a 0° C. solution of 18.3 g (71.2 mmol) of a 3:5
mixture of trans and cis-3-(3-pyridyl)methylchroman=-
4,6-ciol and 13.3 g (75.1 mmol) of 2-(chlcromethyl)quin-
oline in 75 ml of dry dimethylformamide was added 1.80 g
(75.1 mmol) of sodium hvdride as a 60% mineral oil
suspension. The reaction was stirred 1 hour at 0-20° C.
followed by quenching with the addition of excess satu-
rated ammonium chloride. The quenched reaction was
extracted with ethyl acetate and the organic extract
washed twice with saturated sodium chnloride, dried over
sodium sulfate and evaporated to an oil. This crude
product was purified via column chromatography on 1 kg
of silica gel eluted with 10% isopropanol/10% ethyl

acetate/80% dichloromethane to give in order of elution
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the title

(8]
}a-
(n

-isomer, 1C.31 g (36%), $.2. 107-110° ¢

. . - - ~
and crude trans-isomer which was rechromatographed on

.7

750 g of silica gel to vield the title trans-isomer,
4.89 g (17%), m.p. 123-126° C. after recrystallization
from methylene chloride/ether.

cis-isomer. MS (m/e) 398 (M'), 288, 261, 256,
238, 210 and 142 (100%). IR (CHCl,) 3591, 3285 (oH),
1617, 1601 and 1577 cm™ 1. lH-NMR(coc13)de1ta(ppm):
2.22 (m, C-3#), 2.59 (dd, J=12, 6 Hz, ICH,Ar), 2.87
(dd, J=12, 8 Hz, 1CH,ar), 4.00 (m, oCH,), 4.40 (4,
J=3.37 Hz, CHOH), 5.22 (s, CHZO), 6.73 (4, J=8 Hz,
C-8H), 6.32 (4, J=2 Hz, C-5H), 6.85 (dd, J=8, 2 Kz,
C-7H), 7.18 (a, ArH), 7.48 (ad, J=8, 8 Hz, ArH), 7.55
(m, 2ArH), 7.66 (dd, J=8, 8 Hz, ArH), 7.75 (d, J=8 Hz,
ArH), 7.95 (d, J=8 Hz, ArH), 8.10 (d, J=8 Hz, ArH),
8.40 (m, ArH) and 8.47 (m, ArH). '

Analysis calculated for C..H

25M2,8;05
C, 75.36; H, 5.56; N, 7.03%.

Found: C, 75.15; H, 5.55; N, 6.89%.

trans-isomer. MS (m/e) 398 (M), 288, 261, 256
and 142 (100%). IR (CHCl,y) 3583, 3302 (OH), 1618, 1501
and 1577 cm-l. IH-NMR(CDC13)delta(ppm): 2.15 (m,
C-3K), 2.48 (a4, J=13, 8 Hz, 1CH,Ar), 2.69 (dd, J=13, 6
Hz, 1CH,Ar), 3.85 (dd, J=12, 6 Hz, 1CH,0), 4.15 (dd,
J=12, 3 Hz, 1CH,0), 4.41 (d, =3.95 Hz, CHOH), 5.27 (s,
CH,0), 6.77 (&, J=8 Hz, C-8H), 6.90 (d&, J=8, 24z,
C-7H), 7.16 (m, ArH), 7.46 (m, 2ArH), 7.63 (d, J=8 Hz,
ArHE), 7.69 (m, ArH), 7.79 (¢, =8 Hz, arH), 8.02 (g,
J=8 Hz, ArH), 8.15 (4, J=8 Kz, ArH), 8.36 (m, 2arH) .

Analysis calculated

cr C25H22N203:
C, 75.36; H, 5.56; N, 7.03%.
Found: C, 75.15; H, 5.55; N, 6.89%,
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EXAMPLE 3SA

153-3-(3-Pyridyl)methyl-6-(2-
guinoivl)methoxv-4-chromanol

To a solution of 10 g (38.8 mmol) of the title
product of Example 4a and 7.02 g (39.5 mmol) of

2-chloromethylquinoline in 70 ml dimethylformamide was
added, in one portion, 1.58 g (39.5 mmol) of sodium
hydride (60% dispersion in mineral o0il). The reaction
was stirred for 2 hours at 25° C., guenched with an
excess of saturated ammonium chloride, and extracted
with ethyl acetate. The organic phase was washed with
water and saturated sodium chloride, dried over
magnesium sulfate, and evaporated to a foam, which was
crystallized and recrystallized from chloroform-diiso-
propyl ether to yield 11.1 g (72%) of present title
product, identical with cis-product of the preceding
Example.

EXAMPLE 6

35,45~ and 3R,4R-3-(3~-Pyridyl)methyl-6-(2~
qu;n0¢yl)nethoxy 4- cHromanyl R-O-Acetylmandelate

To 2 0° C. solution of 4,00 g (10.1 mmol) of th
title cis-isomer of the oreceding two Examples, 2.30 g
(11.8 mmol) of (R)-(-)-C-acetylmandelic acid and 1l.44 g
(11.8 mmol) of 4-N,N-dimethylaminopyridine in 20 ml
dichloromethane was added 2.27 g (11.0 mmol) dicyclo-
hexylcarbodiimide. The reaction mixture was stirred 16
hours while warming to 25° C. The reaction was
filtered and the filtrate evaporated to an oil. Column
chromateography oI this crude product cn 630 g silica
gel eluted with 3% isopropanol-5% ethyl acetate-92%
dichloromethane gave in order of elution 1.78 g (31%)
of 35,4S-title diasterecmer and 2.08 g (36%) of

3R,4R-title diastereomer as oils.

BAD ORIGINAL



10

15

20

25

30

-33-

3§,4S-isomer: MS (m/e) 574 (M), 397, 381, 2988,
238, 149, 147 anc 142 (100%). IR(CECly) 1745 (C=0),
1619, 1600 and 1578 cm -.
1H-NMR(CDC13)delta(ppm): 1.91 (ad, J=15, 10 Ez,
ICH,Az), 2.2 (ICH,Ar overlap with 2.23), 2.23 (s, Ac),
2.35 (m, C-3H), 3.87 (m, OCH,), 5.29 (s, CH,0), 5.93
(d, J=3 Hz, C-4H), 5.98 (s, mandelate CH), 6.76 (d,
J=9Hz, C-8H), 6.96 (m, C-5, 7H) and 7.1-8.5 (9m, 15
ArH).

3R,d4R-isomer: MS (m/e) 574 (M7), 397, 381, 288
(100%), 261, 238, 147 and 142. IR(CHCl,) 1742 (g=0),
1619, 1601 and 1577 cm >,
lH—NMR(CDCl3)delta(ppm): 2.22 (s, Ac), 2.48 (m, C-3H),
2.57 (44, J=14, 9 Hz, 1CH,Ar), 2.83 (dd, J=14, 6 Hz,
ICH,Ar), 3.98 (m, OCH,), 5.08 (m, CH,0), 5.99 (s,
mandelate CH), £.93 (4, J=3 Hz, C-4H), 6.59 (s, J=3 Hz,
C-SH), 6.69 (4, J=9 Hz, C-8H), 6.84 (dd, J=9, 3 Hz,
C-7H) and 7.1-8.5 (8m, 15 ArH).

The structure and absolute stereochemistry of

3

these isomers was proven by X-ray crystallographic
analyses. For this purpose, the 3S,4S-isomer was

recrystallized from methanol, m.p. 135-136° C.

ialpha]éo = -7,78° (tetrahydrofuran, c = 0.0465).
vea i & 7 .
Analysis calculated for CBSH3ON206’

C, 73.15; H, 5.26; N, 4.88%.
Found: C, 72.88; H, 4.89; N, 5.00%
For the same purpose, the 3R,4R-iscmer was recryvs-
tallized from CHCIB/hexane, m.p. 126.5-128° C.
[alpha]éo = +50.65° (tetrahydrcfuran, c = 0.034).

Analysis calculated for C.,_H,.N.O 'iHZO:

357307276
C, 72.59; H, 5.31; N, 4.84%,

Found: C, 72.39; H, 5.30; N, 4.80%
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38-(3-Pyridyl)imethyl-6-(2-
quinolyl)methoxy-4S-chromanol

The 35,45-title diastereomeric ester of the preced-
ing Example, 1.78 g (3.10 mmol) and 4.92 g (35.7 mmol)
of potassium carbonate in a mixture of 38 ml methanol,
38 ml tetrahyvdrofuran and 10 ml water was stirred 16
hours at 25° C. The organic solvent was removed on a
rotating evaporator and the residue dissolved in 500 ml
water and 150 ml dichloromethane. The organic layer
along with three 100 ml extracts of the agueous laver
was dried over magnesium sulifate and evaporated to an
oil. This crude product was crvstallized from diisc-
propyl ether/dichloromethane to yield 1.06 g (88%) of
the title compound, m.p. 137-138° C., [alpha]g0 =
-98.40° (CH3OH, c=0.01045).

MS (m/e) 398 (M+ 100%), 288, 263, 256, 238 and
l42i IR (CHClB) 3589, 3244 (OH), 1618, 1600 and 1577
cm . .
ly_aMR(CDCL ) delta(ppm): 2.24 (m, C-3H), 2.16 (&d,
J=14, 8 Hz, 1CH,Ar), 2.89 (ad, J-14, 8 Hz, ICHZA:),
4.02 (m, OCHE), 4.41 (d, J=3 Hz, C-4H), 5.22 (s, CHZO),
6.75 (&, J=8 Hz, C-8H), 6.83 (d, J=2 Hz, C-SH), 6.86
(dd, J=8, 2 Hz, C-7H), 7.2 (m, lAarH), 7.49 (m, 1lArH),
7.57 (m, 2ArH), 6.67 (déd, J=8, 8, 2 Hz, lArH), 7.77
(d, J=8 Hz, lar4), 7.98 (4, J=8 Hz, larH), 8.11 (d, C°5=8
Hz, 1lArH), 8.42 (m, lArH) and 8.49 (&, J=2 Hz, lArH).
Analysis calculated for C25522N203:

C, 75.36; H, 5.56; N, 7.03%.
Found: C, 75.06; H, 5.36; N, 7.00%.
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EXAMPLE

JR-(3-Pyridyl)methyl-6-(2-
guinolyl)methoxy-4R-chremanol

By the procedure of the preceding Example, the
title 3R,4R~-diastereomeric ester of Example 6, 2.08 g
(3.62 mmol) was converted to present title product,
1.15 g (80%), crystallized from diisopropyl ether/di-
chloromethane, m.p. 137-138° C., [alpha]éo = +98,40°
(CH,OH, c=0.00985). .

MS (m/e) 398 (M+), 288, 261, 256, 238 and 142
(100%). IR(CHCLB) 3588, 3285 (OH), 1619, 1600 and
1577 cm™*. 'H-NMR(CDC1,)delta(ppm): 2.24 (m, C-3H),
2.61 (dd, J=14, 8, lCHZAr), 2.89 (dd, J=14, 8 Hz,
1CH,Ar), 4.02 (m, OCH,), 4.41 (4, J-3 Hz, C-4H), 5.22
(s, CH,0), 6.75 (4, J=8 Hz, C-8H), 6.83 (4, J=2 Hz,
C-5H), 6.86 (dd, J=8, 2 Hz, C-7H), 7.2 (m, 1 ArH), 7.49
(m, lArH), 7.57 (m, 2 ArH), 6.67 (ddd, J=8, 8, 2 Hz,
lArH), 7.77 (d, J=8 Hz, lArH), 7.98 (d, J=8 Hz, lArH),
8.11 (d, J=8 Hz, 1lArH), 8.42 (m, lArH) and 8.49 (d, J=2
Hz, lArH).

3

Analysis calculated for C,_H,,N.O

C, 75.36; H, 5.56; N, 7.03%.
.38; N, 6.97%,
EXAMPLE 9 *

6~-Benzvloxv-3-phenoxy-4-chromanone

'7j
o}

c

o]

e}
(@]
N}
w
’-J
Vo)
e o]
(€]

A soluticn of 17 g of 3-diazo-6-benzyloxy-d4-
chromanone and 17 g of phenol in 100 ml of toluene was
heated to 110° C. in an oil bath. Rhodium (II) acetate
dimer (30 mg) was added in one portion. After nitrogén
evolution ceased (5 minutes), the reaction was allowed
to cool to room temperature, diluted with ethyl acetate

and washed with 10% socdium hycdroxide to remove excess

phenol. The organic layer was dried over sodium sulfate

and evaporated in vacuo to give the crude product,

BAD ORIGINAL @
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which was purified bv column chromatography con silica
gel eluting with dichlorcmethane to give 2.6 g oi producs,
m.p. 100-102° C,.
lH-NMR(CDClB)delta(ppm): 1.4 (m, 2K), 4.84 (m, 1H),
4.88 (s, 2H), 6.82-7.40 (m, 13H).
EXAMPLE 10

6~Hydroxy-3-phenoxy-4-chromanone

A mixture of 2.76 g of the title product of the
preceding Example, 60 ml of ethyl acetate ané 850 mg of
10% Pd/C catalyst was hydrogenated at 44 psig for 4
hours. The catalyst was removed bv filtration and the
filtrate evaporated in vacuo to give title product as a
vellow solid, m.p. 142-146° C,

MS (m/e) calculated for C
found: 256.0713.
1H—NMR(acetone-d6)delta(ppm): 4.6 (m, 2H), 4.15 (dd,
1H), 6.8-7.3 (m, 8H).

lSH1204: 256.0736;

EXAMPLE 11

c¢is- and trans-3-Phenoxychroman-4,6-diol

To a sclution of 1.86 g of the title product of
the preceding Example in 50 ml of tetrahydrofuran was
added 550 mg of lithium aluminum hydride. The reaction
was stirred for 2 hcurs, then quenched with water,
acidified to pH 4 with dilute hydrochloric acid and
extracted with ethyl acetate. The ethyl acetate laver
was dried cver sodium sulfate and evaporated in vacuo
to give the crude product mixture which was triturated
with CH2C12 and filtered to yield pure cis-title
oroduct, 650 mg, m.p. 207-208° C. The filtrate was
evaporated 1in vacuo and separated by column chrcmatog-
raphy on silica gel eluting with chloroform/ether. A
total of 800 mg of less polar cis and 450 mg of more

polar trans product (m.p. 144-146° C) were obtained.

L N
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cis-isomer: MS (m/e) 2538 (Mt).
IH-NMR(acetone-dG)delta(ppm): 1.00-4.18 (m, 2H), 4.75
(m, 1H), 4.95 (m, 1H), 6.5-7.40 (m, 8H).
trans-isomer: lH-NMR(acetone-ds)delta(ppm): 4.25
(s, 2H), 4.5-4.7 (m, 2H), 6.55=7.3 (m, 8H).
EXAMPLE 12

cis-3—Phenoxychroﬁan-4,6-diol

A mixture of 10.04 g of the title product of
Example 9, 200 ml of methanol, 100 ml of tetrahydrofuran
and 1 g 10% P4/C catalyst was hydrogenated at 44 psig
for 24 hours. The catalyst was recovered by filtration
and the filtrate was evaporated in vacuo to obtain the
crude product, which was triturated with dichloromethane
and filtered to give 4.9 g of title product having
properties identical to those of the cis-title product
of the preceding Example.

EXAMPLE 13

(t)-cis-B—Phenoxy—e-(2-quinolyl)methoxy-4-chromanol

To a solution of 800 mg of the title product of
the preceding Example andé 835 mg of 2-chloromethylquin-
oline in 55 ml of dimethylformamide was added 299 mg of
50% NaH. The reaction was allowed to stir at room
temperature for 3 hours, then poured into water and
extracted with ethyl acetate. The ethyl acetate layer
was dried over sodium sulfate and evaporated in vacuo
to give the crude product, which was purified by tritura-
tion with ether to yield 455 mg of title product, m.p.
151-133° C.
lu-mxa(omso-ds)delta(ppm): 4.1-4.3 (=, 2H), 4.75 (s,
1), 4.85 (s, 1H), 5.30 (s, 2H), 5.55 (d, J=1, 1H),
6.65-8.0 (m, 14H), 8.40 (d, J=1, 1H).

-
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EXAMPLE 14

(+#) -trans-3-Phenoxy-6-(2-quirolyl)methcxy~-4-chromanol

To a solution of 450 mg of the trans-title product
of £xample 11 and 461 mg of 2-chloromethylquinoline in
30 ml1 of dimethylformamide was added 168 mg of 50%
sodium hydride. The reaction was allowed to stir at
room temperature for 3 hours, then poured into water
and extracted with ethyl acetate. The ethyl acetate
ilayer was dried over sodium sulfats and evaporated in
vacuo to give the crude produét, which was purified by
column chromatography on silica gel eluting with di-
chloromethane and recrystallization from CHZClzlisopropyl
ether to give 160 mg of title product, m.p. 127° C.

EXAMPLE 15

(+)-cis-6-(5-Fluoro-2-benzothiazolyl) -
methoxy-3-phenoxy-4-chromanol

A mixture of 256 mg of cis-title product of
Example 11, 221 mg of 2-chloromethyl-6-£luorobenzothi-
azole, 415 mg of potassium carbonate, 165 mg of sodiur
iodide and 25 ml of acetone was heated at reflux over-
night. The reaction was cooled to roocm temperature and
the inorganics were removed by filtration. The filtrate
was evaporated to afford the crude product, which was
purified by column chromatography cn silica gel eluting
with CH2C12/ethe: and trituration with ether to give
150 mg of product, m.p. 144-145° C.

MS calculated for C23H18NFS: 423.0940; found
423.0914,

*4-NMR (acetone-d ) delta(ppm) :  4.2-4.45 (m, 2H), 4.85
(s, 1H), 5.05 (s, 1H), 5.5 (s, 2H), 6.7-7.4 (m, 7E),
7.75 (4, S=2, 1H), 8.05 (m, lH).
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15

20

-39~

EXAMPLE 16

3S,4R- and 3R,4S-3-Phenoxy-6-(2-guinolyl)-
methoxy-4-chromanyl R-O-Acetylmandelate

To a solution of 1.96 g of the title product of
Example 13, 710 mg of dimethylaminopyridine and 1.13 g
of (R)-(-)-O-acetylmandelic acid in 125 ml of dichloro-
methane was added 1.2 g of dicyclohexylcarbodiimide.

The reaction was allowed to stir at room temperature
overnight. The precipitated dicyclohexyl urea was

removed by filtration and the filtrate evaporated in
vacuo to afford the product mixture. It was separated

by column chromatography on silica gel eluting with
dichloromethane/isopropyl ether. The less polar product
was collected and recrystallized from ethyl acetate/hexane
to give 610 mg product, m.p. 92-94° C. The more polar
product was collected and recrystallized from ether/hexane
to give 577 mg of product, m.p. 107-108° C.

One of these diasterecmeric cis-compounds possesses
title 3S,4R-chromanyl stereochemistry and the other
3R,4S-chromanyl stereochemistry. Although their
absolute stereochemistrv has not yet been independently
determined, based upon its polarity and optical rotation,
it is believed that the less polar isomer is the

3S,4R-diastereoisomer.
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EXAMPLE 17
*
(-)-3S -Phenoxy-6-(2-quinolvl)~

*
methoxy-4R -chromanol

A mixture of 610 mg of the less polar ester of the
preceding Example, 1.7 g of potassium carbonate, 4 ml
water, 13 ml methanol and 13 ml of tetrahydrofuran was
stirred at room temperature overnight. Excess potassium
carbonate was removed by filtration and the filtrate
was evaporated in vacuo to afford the crude product,
which was purified by dissolution in ethyl acetate and
washing with water. The ethyl acetate layer was dried
and evaporated to give 400 mg of title product, m.p.
155-157° C. [alpha]D = -21.86° (c = .005, tetrahydro-
furan) .

The absolute stereochemistry of this cis-product
is believed to be 3S,4R.

EXAMPLE 18
(+)—35*—Phenoxy—6—(Z—quinolyl)—
methoxy-4§*—chromanol

A mixture of 577 mg 0f the more polar mandelate
ester of Example 16, 1.6 g of potassium carbonate, 4 ml
of water, 13 nl of tetrahvdrofuran anrd 13 ml of
methanol was stirred at roocm temperature overnight.
Excess potassium carbonate was removed by filtration
anéd the filtrate evaporated in vacuc. The residue was
dissolved in ethyl acetate ané washed with water. The
ethyl acetate layer was dried and evaporated to give
300 mg of product, m.p. 139-160° C. [alpha]D = +19.6°
(c = .005, tetrahydroiuran). The absolute sterecchem-

istrv of this cis-product is believeé to be 3R,4S.
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EXAMpLE 19

6-Benzvlcxv-3-(4-nethoxvohencxv)-4-chromancne

Replacing the phenol with a molar sequivalent of
4-methoxyphenol, the method of Example 9 was employed
to convert 3-diazo-6-benzyloxy-4-chromanone (22 g) to
present title product, 6.8 g, m.p. 98-100° C.

EXAMPLE 20

(+)~-cis-3-(4-Methoxyphenoxy)-4,6-chromandiol

By the method of Example 12, “he product of the

preceding Example (6.8 g) was converted to present

title precduct, 2.7 g, m.p. 187-189° C.

L4-NMR (DMSO-d ) delta(ppm): 3.70 (s, 3H), 4.05-4.30 (m,

24), 4.55 (s, 1H), 4.80 (s, 1H), 6.50-7.10 (m, 7H).
EXAMPLE 21

(+)-cis-3-(4- Methoxypheﬂoxy)-G-
(2-quinolyl)methoxy-4-chromanol

By the method of Example 13, the product of the
preceding Example (2.7 g) was converted to present
title product 1.1 g, m.p. 131-132° C.

LH-NMR (DMSO-d ) delta(ppm) : 3.65 (s, 3H), 4.05-4.3 (m,
24), 4.55 (s, 1H), 4.85 (s, 1H), 5.30 (s, 2H), S5.53 (4,
J=1, 1H), 6.70-8.4 (m, 13H).

EXAMPLE 22

(+) -cis-6-(5-Fluoro-2-benzothiazolyl) -
methoxv-3-(4-methoxyphenoxv)-4-chromanol

By the method of Example 15, title product of
Example 20 (0.70 g} was converted to present title
product, 0.11 g, m.p. 180-181° C.

MS (m/e) calculated for C24H20NO FS: 453.1047; found:
453.1043.
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EXAMPLE 23

(+)- and (-)~-cis-3-(4-Methoxyphenoxy)-
6-(2-quinolvi)methexy-4-chromanol

By the methods cof Examples 16, 17 and 18, the
title product of Example 21 (3.55 g) was resolved into
title products:

(+)-isomer, 0.29 g, m.p. 152-154° C, [alpha]D = +40.0°

(c = 0.005, CH2C12); believed to be the 3S,4R-isomer.

(-)-isomer, 0.40 g, m.p. 152-154° C, [alpha]D = -42,9°

(c = 0.005, CHOClz); believed to be the 3R,4S-isomer.
EXAMPLE 24

6-Benzyloxy-3-(3~-methoxynhenoxy)-4-chromanone

Replacing the phenol with a molar equivalent of
3-methoxyphenol, the method of Example 9 was employed
to convert 3-diazo-6-benzyloxy-4-chromanone (76 g) to
present title product, 5.5 g, m.p. 98-100° C.
'H-NMR(CDC1,)delta(ppm) : 3.85 (s, 3H), 4.45-4.65 (m,
2H), 5.0-5.2 {(m, 3H), 6.5-7.6 (m, 12H).

EXAMPLE 25

(+)-cis-3-(3-Methoxyphenoxy)-4,6-chromandiol

By the method of Example 12, the product of the
preceding Example (5.5 g) was converted to present
title product, 2.3 g, m.p. 187-189° C.

MS {(m/e) calculated for C16H1605 288.0998;
found: 288.0989.

EXAMPLE 26

(+)~-cis-3-(3-Methoxyphenoxy) -6-
(°—ou1nolvl)methoxyi4 ~chromanol

By the method of Example 13, the product of the
preceding Example (2.26 g) was converted to present

title product, 3.5 g, m.p. 128-129° C.
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EXaMPLE 27

7-8enzyloxy-2,4-dilhvdro-4-phenoxy-
l-benzoxepin-5(2H) -one

To a solution of 1.4 g of phenol in 50 ml of
tetrahydrofuran was acdded 720 mg of 50% sodium hydride.
After stirring for 30 minutes, a solution of 4.5 g of
crude 7-benzyloxy-4-bromo-3,4-dihydro-l-benzoxepin-
5(2H) -one was added. The reaction was allowed to stir
at room temperature for 5 hours. The tetrahydrofuran
was evaporated in vacuo, and the residue-dissolved in
ethyl acetate and washed with water. The ethyl acetate
layer was dried over sodium sulfate and evaporated in
vacuo to give the crude product which was purified by
recrystallization from methancl to give 2 g of title
product, m.p. 112-114° C,

MS (m/e) calculated for C28H2004: 360.1361;
found: 360.1401.

EXAMPLE 28

3,4-Dihydro-7-hydroxy-4-phenoxy-
l-benzoxepin=-5(2H) -one

A mixture of 2 g of the product of the preceding
Example, 200 mc of 10% Pd/C and 50 ml of methanol was
hydrogenated in a Parr shaker at 50 psig for 2.5 hours.
The catalyst was removed by filtration ard the filtrate
evaporated in vacuo to give 1.5 g crude product which

was used without purification in the next step.
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EXAMPLE 29

cis and trans-2,3,4,5-Tetrahydro-
4-ohenoxy-l-benzoxepin-5,7-diol

To a solution of 3.5 g of the product of the
preceding Example in 100 ml of tetrahydrofuran was
added 1 g cf lithium aluminum hydride. The reaction
was allowed to stir at room temperature for 15 minutes,
then quenched with water, acidified to pH 4 with dilute
hydrochloric acid and extracted with ethyl acetate,

The ethyl acetate layer was dried over sodium sulfate
and evaporated 1in vacuo to give the product mixture.

t was separated by column chromatography on silica cgel
eluting with dichloromethane/ether, yielding 0.9 g of
less polar trans-title product and 1.2 g cf more polar
cis-title product, both as oils.

EXAMPLE 30

(+)-trans-2,3,4,5,-Tetrahydro~4-phenoxy-7-
(2-cuinolyl)methoxy-1l-benzoxepin-5-ol

To a sclution of €40 mg of the trans-title product
of the preceding Example in 25 ml of dimethylfcrmamide
was added 154 mg of 50% NaH. After stirring for 20
minutes, 570 mg of 2-chlorometaylguincline was added.
The reaction was stirred at rocm temperature for 1
hour, poured intc water and extracted with ethyl acetate.
The ethyl acetate layer was dried over sodium sulfate
and evaporated in vacuo to afford the crude product.

It was purified by recrystallization from dichloro-
methane/isopropyl ether to give 820 mg of product, m.p.
128-129° C.
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EXAMPLE 31

(+)-cis-2,3,4,5,-Tetrahydro~-4-phenoxv=-7-
(2-quinclyl)methoxv-l-benzoxepin-5-otl

To a solution of 950 mg of the cis-title product
of Example 29 in 25 ml of dimethylformamide was added
173 mg of 50% sodium hydride. After stirring for 20
minutés,'641 mg of 2-chloromethylquinoline was added.
The reaction was stirred at room temperature for

1 hour, poured into water and extracted with ethyl
acetate. The ethyl acetate layer was dried over sodium
sulfate and evaporated in vacuo to afford the crude
procduct which was purified by recrystallization from
methyl acetate/hexane to afford 200 mg of title
product, m.p. 130-132° C. :

EXAMPLE 32

7-Benzyloxy-2,3-dihydro-4-(3-pyridyloxy) -
l-benzoxepin=-5(2H) -one

'By the method of Example 27, substituting the
phenol with a molar equivalent of 3-hydroxypyridine,
7-benzyloxy-4-bromo-3,4-dihydro~l-benzoxepin-5(2H) -one
(4.1 g) was converted %o présent tityle product, 2.6 g,
m.p. 140-141° C.

MS (m/e) calculated for C22H19NO4: 361.1392;
found: 361.1396.

EXAMPLE 33

2,3-Dihydro-7-hydroxy-4-(3-pyridyloxy) -
l-benzoxenin-5(2H) -one

By the method of Example 28, the title product of

the preceding Example (3.3 g) was converted to present

title product, 2.5 g, m.p. 182-185° C..
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ZXAMPLE 34

cis= and trans-2,3,4,5-Tetrahydro-4-

(3-pyridvioxv)-l-benzoxeoin-5,7-diol

By the method of Example 29, the product of the
preceding Example (2.5 g) was converted to present

title products.

cis-isomer, 1.1 g, more polar.

lH-NMR(acetone—ds)delta(ppm): 2.2-2.4 (m, 2H),

3.90-4.15 (m, 2H), 4.90 (t, J=4, 1H), 5.20 (s, 1H),

6.70-8.35 (m, 7H).

trans-isomer, 0.84 g, m.p. 154-155° C., less polar.
EXAMPLE 35

(#)-trans-2,3,4,5-Tetrahydro-4-(3-pyridyloxy) -
7-(2-guinolyl)methoxy~l-benzoxepin-5-ol

By the method of Example 30, the trans-title

product of the preceding Example (0.80 g) was converted
to present title product, 0.23 g, m.p. 134-136° C.
MS (m/e) calculated for H,,N,O0,: 414.1579;

CogliypN 0y
found: 414.1635,

22

EXAMPLE 36

(+)-cis-2,3,4,5-Tetrahydro-4-(3-pyridyloxy) -
7-(2-cuinolvl)methoxy-l-benzoxepin-5-o0l

By the method of Example 31, the cis-title product
of Exampla 34 (l.1 ¢) was converted to present title
product, 0.35 g.

'H-NMR (DMSO-d,) delta (ppm): 2.40 (m, 2§), 3.80 (m, 1lH),
4.10 (m, 1H), 4.85 (s, 1H), 5.0 (4, 1H), 5.35 (s, 2H),
5.80 (4, 1K), 6.9-8.5 (m, 13H).
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EXAMPLE 37

7-Benzyloxy-3,4-dirhydro-4-(3-(methoxy-
carbonvyl)phenoxv) -l-benzoxepin-5(2H) -one

By the method of Example 27, substituting the
phenol with a molar equivalent of methyl 3-hydroxy-
benzoate, 7-benzyloxy-4-bromo-3,4-dihydro~l-benzoxepin-
5(2H)-one (17.3 g) was converted to present title
product, 10.9 g, m.p. 134-136° C.

MS (m/e) calculated for C
found: 361.1396.
'H-NMR(CDC1,)delta(ppm): 2.40 (m, 1H), 2.95 (m, 1H),
3.95 (s, 3H), 4.0 (m, 1H), 4.6 (m, 1lH), 5.05 (s, 2H),
5.30 (t, J=4, 1H), 6.9-7.7 (m, 12H).

EXAMPLE 38

3,4-Dihydro-7-hydroxy-4-(3- (methoxy-
carbonvl)phenoxy)-1-benzoxepin-5(2H) ~one

By the method of Example 28, the title product of
the preceding Example (10.9 g) was converted to present

22H19NO4: 361.1392;

title product, 6.3 g.
EXAMPLE 39

cis- and trans-2,3,4,5-Tetrahydro-4-(3-methoxy-
carbonvl) ohenoxv) ~l-benzoxeonin-5,7-diol

To a solution of 4.7 g of the title product of the
preceding Example in 100 ml of methanol was added
550 mg of sodium borohydricde. The reaction was stirred
at room temperature for 1 hour, then guenched with
water. The solvent was evaporated in vacuo and the
residue dissolved in ethyl adetate and washed with
water. The ethyl acetate layer was dried over sodium
sulfate and evaporated in vacuo to aiford the crude
product mixture. It was separated by column chromatog-
raphy on silica gel, eluting with dichloromethane/ether,
vielding 1.14 g cf the less polar trans-title product

and 1.3 g of the more polar cis-title product.

M&,‘-«.n@
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cis-iscmer. 1H-NMR(CDC13)deLta(ppm): 2.1 (m,
19y, 2.4 (m, 15), 3.8 (s, 3H), 3.8-4.1 (m, 2H), 4.61
(s, 1H), 4.90 (s, 14), 6.5-7.6 (m, 7H).
trans-isomer. 1H—NMR(CDC13)delta(ppm): 2.1 (m,
1), 2.3 (m, 1H), 3.7 (t, 3H), 3.85 (s, 3H), 4.15 (m,
1H), 4.35 (m, 1lH), 4.90 (m, 1H), 6.6-7.6 (m, 7H).
EXAMPLE 40

{(+)-trans-2,3,4,5-Tetrahydro-4-(3-methoxycarbonyl) -
phenoxv=-7-(2-cquinolyl)metheoxy)-1-benzoxepin-5-o0l

By the method of Example 30, the title product of
the preceding Zxample (1.1 g) was converted to present
title procduct, 1.3 ¢, tlc (ether) Rf 0.65.

EXAMPLE 41

(+)-cis-2,3,4,5-Tetrahydro- 4- (3-methoxycarbonyl) -
phenoxv—7—(”-cu1ﬂolw1)met“oxy -l-benzoxepin-5-0l

By the method of Example 31, the cis-title product
of Example 39 (1.3 g) was converted to present title
product, 0.6 g.

Ly-nyR (DMSO-d,)delta(ppm) :  2.25 (m, 2H), 3.80 (s, 3H),
3.85 (m, 1Hd), 4.05 (m, 1H), 4.85 (m, 1H), 5.1 (s, 1lH),
5.3 (s, 24), 6.85-8.3 (m, 13H).

EXAMPLE 42

(+)-cis-2,3,4,5-Tetrahydro- 4-(3-carboxyphenoxy) -
7-(2- cu1nolvl)ﬂethoxv 1-benzoxepin-5=-0l

To a solution of 630 mg of the title product oif
the preceding Example in 100 ml methanol and 25 mi
tetrahydrofuran was added 10 ml of SN NaOH. The
reaction was heated on a steam bath for 10 minutes.
The volatiles were evaporated in vacuo, and the residue
dissolved in water and acidified to pH 5 with dilute
HCl. The precipitated product was collected by
filtration and allowed to air-dry, 0.21 g, m.p.
110-116° C. (cdec.).

MS (m/e) calculated Zor C27H23N06: 457.1525;
found: 457.1541.
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EXAMPLE 43

(+£)-trans-2,3,4,5-Tetrahydro-4-(3-carboxyphenoxy) -

7=-{2-quinolv!l)methoxy-1l-benzoxenin-5-el

To a solution of 1.3 g of the title product of
Example 40 in 100 ml methanol and 25 ml tetrahydrofuran
was added 10 ml of 5N NaCH. The reaction was heated on
a steam bath for 10 minutes. The volatiles were

evaporated in vacuo and the residue dissolved in water

and acidified to pH 5. The precipitated title product

was collected by filtration and purified by trituration

with isopropyl ether, 0.13 g, m.p. 186-18° C.
457.1525;

MS (m/e) calculated for C,-H,3NO
found: 457.1576.
EXAMPLE 44

6:

6-Benzyloxy-3-(3- (methoxycarbonyl) -
benzylidene) -4-chromanone

A mixture of 17 g of 6-benzyloxy-4-chromanone,
11.3 g of 3-carbomethoxybenzaldehyde, 14.4 g of
pyrrolidine, 100 ml of tetrahydrofuran and 300 ml of

methanol was stirred at room temperature overnight.

The volatiles were evaporated in vacuo to atfford the

crude product, which was purified by column chrcmatog-
raphy on silica gel eluting with dichloromethane. The

product fractions were combined and concentrated to an

0il which crystallized upon trituration with methanol

to give 17.2 g of title product, m.p[

109-112°

C.
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EXAMPLE 45

6-Hydroxy-3-(3-(methoxvcarbonyl)benzvl) -4-chromanone

A mixture of 17 g of the product of the preceding
Example, 1.7 ¢ of 10% Pd/C catalyst, 200 ml of tetra-
hydrofuran and 200 ml of methanol was hydrogenated in a
Parr shaker at 40 psig for 3 hours. The catalyst was
removed by filtration and the volatiles were evaporated
in vacuo to give 10.6 g of title product.
1H—NMR(acetone-dB)delta(ppm): 2.65-3.30 (m, 3H), 3.80
(s, 34), 4.2 (dd, J=4, J=3, 2E), 6.80-8.30 (m, 7H).

EXAMPLE 46

cis- and trans-3-(3-(Methoxycarbonyl)-
tenzyl)chroman-4,6-diol

By the methods c¢f Example 39, the product oi the
preceding Example was converted to present chromato-
graphed title products in about the same yields. This
cis-isomer, m.p. 135-137° C., is less polar and the
trans-isomer, m.p. 158-160° C., is more polar; tlc (7:3

CH,Cl

,Cl,:ether) Rf 0.25 and 0.20, respectively.

EX2MPLE 47

(j)—cis—3-(3—(Methdxycarbonyl)benzyl)-
6-(2-quinolvl)methoxy-4-chromanol

By the method of Example 30, the cis-title product
of the preceding Example was converted to present title
product in about the same yield.

CXAMPLE 48

(+)-trans-3-(3-(Methoxycarbonyl)benzyl) -
6-(2~-guinolvl)methoxv-4-chromanol

By the method oi Example 30, the trans-title
oroduct of ZIxamzle 46 was converted to present title
product in about the same vield, m.p. 153-154° C.

1 lated N . .

MS (m/e) calculated for CogHygNOg: 455.1733;

found: 455.1721.
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EXAMPLE 49

(+)-cis-3-(3-Carboxytenzyl)-6-
(2 '”hlﬁfl”l)ﬂe;hOXa~4 chromanol

By the method of Example 42, the title product of
Example 47 (0.50 g) was converted to present title
product, 0.14 g, m.p. 165-168° C.

EXAMPLE 50

(+)-cis-6-(5-Fluoro-2-benzothiazolyl)methoxy-
3-(3-(methoxvcar bonvl)kenzvl) -4-chromanol

By the method cf Example 13, the cis-title product
of Example 2€ (0.74 g) was converted to present title
'

product, 0.70 g, m.p. 171-173° C.
EXAMPLE 51

(+)-cis-3-(3- Carbovaenzyl)- -{5-fluoro-
2-benzothiazolvl)methoxv-4-chromanol

By the method of Example 42, the title product of
the preceding Example (0.70 g) was converted to present
title product, 0.40 g, m.p. 208-210° C.

EXAMPLE 52

(+)-trans-3-(3-Carboxybenzyl) - -6-
(2-quinolvl)methoxy-4-chromanol

By the method cf Example 43, the title prcduct of
Example 43 (0.5 ¢) was converted to present title
product, 0.1 g, m.p. 206-209° C.

EXAMPLE 53

(+)-trans-6-(5-Fluoro-2-benzothiazolyl)methoxy-
3-(3-(methoxvcarbonvl)benzyl)-4-chromanol

By the method of Example 15, the trans-title
precduct of Example 46 was converted to present title
product in about the same yield.

EXAMPLE S4

(+)-trans-6-(5-Flucro-2-benzothiazolyl) -
methoxv=3-(3~(carboxybenzyl-4-chromanol

By the method of Example 43, the title product of
the preceding Example (0.45 g) was converted to present
title product, 0.33 g, m.p. 189-190° C.
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6-(2-Quinolvlimethocus-4~-chromancne

A mixture of 6-hvdroxy-4-chrcmanone (10.0 g,
0.0609 mol), 2-chloromethylguinoline (11.9 g, 0.0670
mol), sodium iodide (10.0 g, 0.0670 mol), potassium
carbonate (25.3 g, 0.183 mol), and acetone (200 ml) was
refluxed overnight under N2 atmosphere. After 17 hours
the reaction appeared lighter and tlc analysis (10%
EtOAc/CHZClz) indicated ccocmplete conversion of starting
material to a slightly less polar product. The mixture
was cooled, {iltzred, and the filtrate concentrated in
vacuo. The residue was taken up in ethyl acetate (400
ml), washed with HZO and brine, dried over Mgso4, anc
concentrated in vacuo to a dark brown oil. Purification
on a silica gel column eluted with 10% ethyl acetate/CHZCl2
gave title product as an off-white solid, 15.3 g (82%),
m.p. 112-114° C.; tlc (1:9 ethyl acetate:CHZClz)
Rf 0.30.

EXAMPLE 56

3-[(4-(Methoxycarbonyl)benzylidene]-€~
(2-quinolyl)methoxv-4-chromanone

By the method of Example 1, the product oI the
preceding Example (5.0 g, 0.0164 mol), methyl 4-formyl-
penzoate (3.2 g, 0.0194 mol) and pyrrolidine (9.37 mi,
0.0286 mol) were converted to present title product,

5.36 g, tlc (isopropyl ether) RI 0.25.
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EXAMPLE 57

3-{4-(Methoxycarbocnyl)benzyl) -6~
(2-cuinolvl)methoxy=-4-chromanone

Title product of the preceding Example (3.6 g) in
50 ml of tetrahydrofuran was hydrogenated on a Parr
shaker at 45 psig over 0.40 g of 10% Pd/C for 3 hours.
The catalyst was recovered by filtration over diato-
maceous earth, and the filtrate stripped to vield crude
title product (2.9 g) which was purified by trituration
with ether, 1.38 g.

MS (m/e) calculated for C28523N05: 453.1596;
found: 4S53.1352,
EXAMPLE 58

cis and trans-3-{4-(Methoxycarbonyl)benzyl]-
6-(2-guinolyl)methoxy-4-~chromanol

By the method of Example 4, except to use methanol
alone as solvent and 10:1 CHZClZ:ethyl acetate as
chromatography eluant, the product of the preceding
Example (1.3 g) was converted to 1.4 g of crude
mixture, separated into 0.14 g of less polar, cis-title
product, m.p. 138-140° C. and 0.13 g of more peclar,
trans-title product, m.p. 152-154° C.

MS (m/e) calculated for C28H25N05: 455.1733;
found: 455.1695,

EXAMPLE 59

(+)-trans-3-(4-Carboxybenzyl)-6-
(2-cuinolvl)methoxv-4-chromanol

By the method of Example 43, the trans-title
product cf the preceding Example (0.24 g) was ccnverted

to present title product, 0.1 g, m.p. 214-215° C.
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EXAMPLE 60

(+)-cis-3-(4-Carboxybenzyl)-6-
{2-quinolvl)methoxy=-4-chromanol

By the method of Example 42, the cis-title product
of Example 58 (0.19 g) was converted to present title
product, 0.06 g, m.p. 199-201° C.

MS (m/e) calculated for C27H23N05: 441.1576;
found: 441.1578.

EXAMPLE 61

3-Hydreoxvmetnyvlene-6-(2-guinolyl)methoxv-4-chromanone

To a solution of title product of Example 55
(7.00 g, 0.0229 mol) and excess ethyl formate (35 ml)
in toluene (80 ml) at room temperature under argon was
added in porticns over 5 minutes 2.2 g (0.0458 mol) of
50% sodium hydride in mineral oil. The yellow-green
mixture was stirred at rcoom temperature for 5 minutes,
followed by the addition of 2 drops of ethanol to
initiate the reaction. Within 5 minutes the mixture
turned red-crange with gas evolution and was mildly
exothermic. The mixture was stirred at room temcerature
for 1 hour, aZter which tlc (5% CHBOH/CHZCIZ) irdicated
complete conversion of starting material to a more
poilar product. The reaction mixture was poured into
400 ml of ice water, adjusted to pH 5 with 2N HCl, arnd
extracted with ethyl acetate (500 ml). The organic
layer was washed with H20 and brire, dried over ﬁgSOQ,
and concentrated in vacuo to a pasty yellow solid.
Repeated trizuration with hexanes to remove mineral oil
gave present title preduct in 85% yield, tlc (1:19

CH3OH:CH2C12) RZ 0.40,.

BAD ORIGINAL



15

30

-55—

EXAMPLE 62

3-Diazo—6-(2-cuinolvl)methcxy-4—chromanone

To a soiution of the title product of the preced-
ing Exemple (7.60 g, 0.023 mol) and dry triethylamine
(6.4 ml, 0.046 mol) in dry CH2C12 (100 ml) at -30° C
(dry ice-acetone bath) was added dropwise over 20
minutes a solution of tosyl azide (4.5 g, 0.023 mol) in

CH2C12 (25 ml). The reaction mixture was allowed to

gradually warm tc room temperature overnight with stir-
C1
262!
indicated ccmplete disappearance of starting material

ring. After 18 hours tlc (20% etiyl acetate/CH

and formation of a less polar product. The mixture was
treated with 1N NaCH (100 ml) and stirred for 10
minutes. After treating with brine, the layers were
separated and the organic layer was diluted with 200 ml
of ethyl acetate. Methylene chloride was then removed
in vacuo. The ethyl acetate residue was washed with
Hzo and brine, dried over Mgso4, and concentrated in
vacuo to give present title product as a dark vellow
solid, 6 g (90%); tlc (1l:4 ethyl acetate:CH.,Cl
Rf 0.27.

2C+))

EXAMPLE 63

3~Phenvlthio-6~(2-cuinolvl)methoxy—4-chromanone

To a suspension of title product of the preceding
Example (3.0 g, 0.0091 mol) ard thiophencl (3.0 ml,
0.029 mol) in 15 ml of dry toluene at 70° C. was added
4 mg of rhcodium II acetate dimer. Immediatelyv the
reaction became homogeneous, turning da with gas

evolution. 7T1

0

rK,
analysis (20% ethyvl acetate/CH2C12)
indicated ccmplete conversion of starting material to a
major less polar product. The reaction was ccoled,
diluted with ethyl acetate (50 ml), washed with 1N NaOH

(3x50 ml), HZO and brine, dried over MgSO4, and
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concentrated in wvacuo to a dark brown cil. Purificaticn
by silica gel column chromatography eluting with 10%
ethyl acetate/CH2C12 gave title product, 1.83 ¢ (49%),
tlc (1:4 ethyl acetate:CHZClz) Rf 0.50.
EXAMPLE 64
3-(2-Pyridylthio)-6-(2-quinolvl)methoxy-4-chromanone

By the method of the preceding Example us;ng.IS%‘
ethyl acetate/CH2C12 as chromatography eluant, title
product of Example 62 (2.0C g) and 2-mercaptopyridine
were converted to present title product, 1.13 g (45%);
tlic (l:4 ethyl acetate:CHZCl:) Rf 0.57,

EXAMPLE 65

3-Benzvloxw-6-(2-quinoclvl)methoxv-4-chromanone

By the methods of Example 63, title product of
Example 62 (2.00 g) and benzyl alcohol were converted
to present title product, 0.94 g (38%); m.p.
113-115° C., tlc (l:4 ethyl acetate:CHZClz) RZ 0.69.

EXAMPLE 66

(+)-cis and trans-3-Phenylthio-6-
(2-guinolyl)methoxv-4-chromanol

To a suspension oif the title prcduct of Example 63
(1.85 g, 0.004327 mol) in 70 ml of methanol at 0-5° C.
was added in portions 208 mg (0.00538 mol) of sodium
borohydride. The reaction was warmed with stirring to
room temperature, then diluted with 20 ml of tetrahydro-
furan to cobtain a homogeneous mixture, which, after
stirring for 1.2 hours was concentrated in vacuo and
the residue takxen up in 400 ml ethyl acetate, washed
with HZO and trine, dried over xazso4, arnd concentrated
in vacuo to a vellow-white foam. Purification was
carried out by silica gel column chromatography eluting
with 20% ethvyl acetate/CH2C12. The less polar cis-title
product was isolated as a white solid (1.1l g, 60%).

Recrystallization from iscpropanol/hexanes gave 1.04 g
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of white crystals, m.p. 144-146° C. The more polar
trans-title product was obtained as a mixture, contam-
inated with a small amount of the less polar product.
It was re-chromatcographed using the same eluant to
yield 400 mg (22%) of trans-title product as a white
foamy solid. Recrystallization from toluene-hexanes
afforded 280 mg of white crystals, m.p. 100-102° C.
cis-isomer. IR(KBr) 750, 1015, 1210, 1500 cm i,
MS (m/e) 415.1191. Analysis calculated for C
C, 72.27; H, 5.09; N, 3.37%.
Fround: C, 72.78; H. 5.42; N, 2.36%.
trans-isomer. IR(XKBr) 750, 1015, 1215, 1500 c:r‘."l
MS (m/e) 415.1311. Analysis calculated as for
cis-isomer. Found: C, 72.10; H, 5.02; N, 3.30%.
EXAMPLE 67

(+)-cis- and trans-3-Pyridylthio-6-
(2-quinolyl)methoxy-4-chromanol

2585180,

By the method of the preceding Example, the title

product of Example 64 (1.11 g) was converted to present

title products, using 40% ethvl acetate/CH2Cl2 as eluant

in the chromatographic separation.

cis-isomer, 0.50 g (45%), m.p. 136-138° C.
IR(KBr) 1210, 1500 cm . MS (m/e) 416.1239. Analysis
calculated for C24H20N2035:

C, 69.21; H, 4.84; N, 6.73%.

Found: C, 68.83; H. 4.86; N, 6.47%.

trans-isomer, 0.44 g (39%), m.p. 52-55° C.
IR(KBr) 1500 cm T, Analysis calculated as for
gig-isomer.

Found: C, ©3.33; E, 4.82; N, 6.45%.
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EXAMPLE 63
(:)—cis—7-(aen~J10x,)- -(2-guinolyl) -

methoxv-4-chromanol

By the method of Example 66, the title product ol
Example 65, 0.70 g, was converted to present title
product, in this instance without isolation of the
corresponding trans-isomer. Chromatography on silica
gel using 30% ethyl acetate/CHZClz as eluant gave
purified title product, 0.53 g (75%), m.p. 134-136° C,.
IR(KBr) 1495 cm_l. S (m/e) 413.1579 (%). Analysis

~ 1 5+ N
calculated :Zor 26 23WO4

C, 75.53; H, 5.61; N, 3.39%.
Found: C, 75.29; H, 5.62; N, 3.34%.

EXAMPLE 69

(#}-cis-3-(Phenylsulfinyl)-6-
(259u1nolyl)methoxy 4-chromanol

To a solution of the cis-title product of

Example 66 (240 mg, 0.57 mmol) in CH2C12 (25 ml) at

0° C. was added 125 mg (0.57 mmol) of m-chloroperbenzoic
acid. The reaction was stirred at 0° C. for 2 hours,
after which tlc (5% MeOH/CH2C12) indicated complete
conversion oI starting material to a less polar prcduct.
The reactiorn was diluted with CH2C12 (50-70 ml), washed
2O and brine, dried over Nazso4
and concentrated in vacuo to an off-white foamy solid.

with saturaxzed NaHCO3, H

Purification by silica gel column chromatography eluting
with 5% MeOH/CHZCl2 gave the sulioxide title product as
a white solid, 240 mg, 96%. Recrystallization from

hexane-toluene alfforcded a white crystalline product,

m.p. 174-176° C. IR (XBr) 1500 cm °. Analysis calcu-
lated for C,gH, yNO,S8: C, €9.59; H, 4.91; N, 3.25%.
Found: C, 69.80; H, 4.93; N, 3.21%.
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EXAMPLE 70

(+) -trans-3- e
(Z-quinolvi)methoxy-4-chromanol

To a room temperature solution of the trans-title
product of Example 66 (230 mg, 0.55 mmol) in methanol
(30 ml) was added a solution of KHSO3 (oxone monoper-
sulfate; 340 mg, 0.55 mmol) in H20 (10 ml). After 0.5
hours, the reaction mixture was diluted with ethyl
acetate (300 ml) and H
was separated, washed with H,O (2x300 ml) and brine

2

(300 ml), dried over Na2804, and concentrated in vacuo

to a foamy solid. Purification by silica gel column

chromatograrhy eluting with 5% MeOH/CH2C12 afforded the

sulfoxide title product as a foamy solid (185 mg, 77%).

,0 (300 ml). The organic layer

Recrystallization from isopropanol/hexane gave 170 mg
of white solid, m.p. 169-171° C. IR (KBr) 1490 cm™>.
EXAMPLE 71

(+) -cis-3-(Benzenesulfonyl) -6~
(2-guinolvl)methoxy-4-chromanol

To a partial solution of the cis~title product of
Exanple 66 (500 mg, 1.20 mmol) in 50 ml of hot methancl
5 (2.20 g, 3.58 mmol) in
H20 (20 ml). Upon adding the oxone solution, the rezc-

was added a solution of KHSO

tion turned milky with a white precipitate forming.

The reaction was stirred at room temperature. After 5
minutes, tlc (20% ethyl acetate/CHZClz) indicated com-
plete conversion of starting material to 2 more polar
prccducts in an approximate ratio of 1:1, presumably
sulfoxide and sulfone. The reacticn was stirred for an
additiornal 25 minutes and then diluted with H,0 (200 ml)
and ethyl acetate (250 ml). The organic layer, which
still contained a significant amount of undissolved
solid, was washed 2xH20 and brine, and filtered to give

170 mg of white solid. The filtrate was then dried
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over Na,SO, and concentrated in vacuo to give an oil
which slowly solidiiled. Purification by silica gel6
column chromatography, eluting with 20% ethyl
acetate/CH2Cl2 afforded 300 mg (56%) of sulfone title
product as a white solid. Recrystallization from
isopropanol/hexane gave 280 mg of white solid, m.p.
168-171° C. IR (KBr) 1500 cm™>. MS (m/e) calculated:
447.1140, found: 447.1149,

EXAMPLE 72

6-Metnoxv-2-(3-pvridvioxv)-4-chrcmanore

To a room temperature solution of 3-hydroxypyridine
(7.55 g, 0.0778 mol) in dimethylformamide (400 ml) was
added in portions 3.74 g (0.0780 mol) of 30% sodium
hydride. The mixture was stirred at room temperature
for 30 minutes, followed by the addition of 20.0 g
(0.0778 mol) of 3-bromo-6-methoxy-4-chromanone all at
once. The resulting red-orange mixture was stirred at
room temperature for 1 hour, after which-~tlc (20% ethyl
acetate/CHZClz) indicated complete conversicn of
starting material to the more polar products. The
reaction mixture was poured into 1.2 liter of 820,
adjusted to pH 3-9 with 1N NaOH and extracted with
ethyl acetate (2x800C ml). The combined extracts were

washed with H.C and brine, dried over Na.SO anéd con-

2 2774
centrated in vacuo to a yellow oil. Purification by
flash column chromatography using 2.3 Xg of fine mesh
silica gel and eluting with 20% ethyl acetate/CH2C12
afforded title product as a pale yelilcw soclid in 3.6%
vield, m.p. 135-136° C.
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IXAMPLE 73

6-Hvdrexyv-3-(3-ovridvlioxy)-4-chromanone

To a solution oI the title product of the preceding
Example (1.60 g, 5.90 mmol) in 150 ml of dry CH2Cl2 at
-78° C. was added slowly via syringe 11.8 ml (11.8 mmol)
of 1M boron tribromide over 30 minutes. The resulting
red mixture was allowed to gradually warm to -20° C.
with stirring and was then placed in the freezer
(-10° C.) overnight. The next day the reaction mixture
was stirred at 0-S5° C. (ice bath) for 1 hour focllowed
cy the addition of 150 ml of H20. The mixture was
stirred at 0-5° C. for 2 hours more and then the layers
were separated. The organic phase was extracted with
150 ml of HZO and the combined agueous extracts were
adjusted to pH 8 with 1N NaOH and extracted with ethyl
acetate (2x; total of 600 ml). The combined extracts
were washed with brine, dried over Na2504, and concen-
trated in vacuo to a yellow solid. The crude product
was chromatographed on a silica gel flash column, elut-
ing with 5% CHBOH/CHZCI2 to afford title product as a
vellow solid, 640 mg (42%), tlc (1:19 CHBOH:CHZClz)

Rf 0.21.
EXaMPLE 74

cis-6-Hydroxy=-3-(3-pyridyloxy)-4-chromancl

To a sclution of the title product of the
oreceding Example (€40 mg, 2.49 mmol) in 2:1
CH3OH:tetrahydrofuran (45 ml) at 0-5° C. was added
96 mg (2.49 mmol) cf sodium borohydride. The vellow
solution was stirred at room temperature and turned
almost colorless within 5 minutes at which time tlc
(10% MeOH/CHZClZ) indicated complete conversion of
starting material to the more polar product.
Approximately 20 mg more NaBH4 was added, the mixture

stirred for 10 minutes, and then concentrated in vacuo.
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The crude nmixture was purified tv £flash chrem aﬁogra-‘y
3OH/CHECL
to afford present title prcduct as a white solid,
610 mg (94%), m.p. 194-197° C,

EXAMPLE 75

(+)-cis-6~(6-Fluoro-2-quinolyl)methoxy-
“3-(3-pyridyloxy)-4-chromanol

3
o

M

on a short silica column, eluting with 10% CH 2

To a room temperature solution of the title
product cf the preceding Example (450 =g, 1.74 mmoi)
and 6-fluoro-2-cnloromethylguinoline (374 Eg,
1.91 mmol) in dimethylformamicde (17 ml) was aaded in
portions 92 mg (1.91 mmol) of 50% socium hydride in
oil. The mixture was stirred at room temperature, the
color gradually charnging from light yellow to brown.
After 1 hour, tlc (10% CH3OH/CH2C12) indicated formation
of a major less polar product and only a trace of
starting material. The reaction mixture was poured

into 200 ml of H,O and extracted with ethyl acetate

2
(2x200 ml). The combined extracts were washed with HZO
and brine, c¢éried over \JaZSO4 and concentrated in vacuo
to a dark yellcw oil. Purificaticn by silica gel flash

column chromatograghy, eluting with 5% CH3OH/CH2C12,
afforded title product as an off-wnite solid, 460 mg
(63%). Recrvystallization from isopropyl ether-CH,Cl,

cave 420 mg of white crystalline solid, m.p.

157-159° C.
-]
IR (XBr) 1240, 1480, 1495 cm ~. MS (m/e)
418.1302. Analvsis calculated for C FN O

24 19
C, 68.89; H, 4.58; N, 6.69%,

found: C, 69.20; H, 4.41; N, 6.62%.
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EXAMPLE 76

(#)-cis-3-(3-Pyridvloxy)-6-
(2-guinolvl)methoxy-4-chromanol

By the methods of the preceding Example, substitut-
ing a molar equivalent of 2-chloromethylquinoline for
the 6-fluoro-2-chloromethylquinoline, the title procduct
of Example 74 (0.26 g) was converted to present chromato-
graphed title product, 0.35 g (88%), also recrystallized
from isopropyl ether/CHZClz, m.p. 126-128° C,

IR (KBr) 1500 cm™*. MS (m/e) 400.1433. Analysis
calculated for C24H20N204:

C, 71.89; E, 5.03; N, 7.00%.
Found: C, 71.52; H, 4.90; N, 6.86%,
EXAMPLE 77

(j)-cis-s-(S—Fluoro-2—benzothiazolyl)-
methoxy-3-{(3-pyridyloxy)-4~-chromanol

By the method of Example 75, substituting a molar
equivalent of 2-chloromethyl-5-fluorobenzothiazole for
the 6~fluoro-2-chloromethylquinoline, the title product
of Example 74 (0.40 g) was converted to present chromato-
graphed title product; 0.19 g (29%), also recrystallized
from iscpropyvl ether/CH2C12, m.p. 213-215° C,

IR (KBr) 1260, 1495 cm—l. MS (m/e) 424.0870.
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ridyl)methoxy=-3-
)-4-chromancl

(+)-cis-6-{2-Py
{(3-pvridvloxy

By the method of Example 75, substituting a moiar
equivalent of 2-picolyl chloride for the 6-fluoro-i-
chloromethylquinoline and replacing the chromatography
eluant with ethyl acetate, title product of Example 74
(0.246 g) was converted to present chromatographed
title product, 0.19 g (57%), also recrystallized frcm
m.p. 148-15Q° C.

isopropyl ether/CH,Cl
, 1500 1590 cm 1. Analysis

IR (XBr) 1270, 14
calculated for C20 ‘SV
C, 68.56; H, 5.
Found: €, 68.19; H, 4 ; N, 7.81%.
EXAMPLE 79

(+)-cis-6-(3-Pyridyl)methoxy-3-
(3-pyridyloxy)-4-chromanol

By the method of Example 75, substituting a molar
equivalent of 3-picolyl chloride for the é6-fluoro-2Z-
chloromethylguinocline and using 10% methanol/ethyl
acetate as chromatographyv eluant, title product of
Example 74 (0.259 g) was converted to present chrcrmato-
graphed title product, 0.23 g (66%), recrystallized in
the manner of the preceding EIxample, m.p. 139-141° C.

IR (XBr) 1425, 1500, 1575 cm -. MS (m/e) 350.1272
M) .

EXAMPLZ 80

(+)-cis-6-(4-Pyridyl)methoxy=-3-
(3-pvridyloxv)-4-chromanol

By the methcd of Examgle 75, substituting a molar
equivalent cf 4-picolyl chloride for the 6-flioro-2-
chlorcmethylguinoline and using the same chromatography
eluant as in the preceding Example, the title product

of Example 74 (0.259 g) was converted to present
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chromatographed title product, 0.23 g (66%), recrysta.-
lized in the manner of Example 78, m.p. 149-151° C.
IR (KBr) 1260, 1280, 1490, 1575 cm '. Analysis
calculated Zor C20H18N204
C, 68.56; H, 5.18; N, 8.00%,
Found: C, 63.12; H, 5.12; N, 7.78%.
EXAMPLE 81

6-Methoxy-3-(2-thiazolvl)methylene-4-chromanone

By the method of Example 1, 6-methoxy-4-chromanone

(3.97 g, 0.0223 mol) and 2-thiazolecarbaldehyde (3.00 g,

0.0265 mol) were converted to present title product

which was recrystallized from methanol, 1.20 g (20%),

m.p. 130-132° C., tlc (1:19 CHBOH:CHZClz) Rf 0.67.
EXAMPLE 82

3-{(3-Incdolvl)methylene-6~-methoxy-4-chromanone

By the method of Example 1, 6-methoxy-4-chromanone
(10.0 g) and 3-indolecarbaldehyde were converted to
present title product recrystallized from CHBOH/CHZCLZ,
16.7 g (98%), m.p. 217-219° C.

EXAMPLE 83

6-Methoxv-3-(2-thiazclvl)methvl-4-chromanone

By the method of Example 2, the title product of
Exaemple 81 (1.20 g, 0.0044 mol) was converted to
present title product recrystallized from hexanes,
1.01 g (83%), m.p. 71-73° C., tlc (1l:1 ethyl
acetate:CH2C12) RE 0739'

EXAMPLE 84

3-(3-Indolvl)methvl~6-methoxy-4-chromanone

By the methcd of Example 2, the title product cof

Example §2 (15.5 g) was ccnverted to present title

h

product, recrystallized from isopropanol/hexanes,
12.5 g (80%), m.p. 121-123° C.
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EXAMPLE 85
Jmethvl-d~-chromanone

thiazolvyl
the title product of

6~-Hydroxv-3-(2-
By the method of Example 3,
(2.10 g) was converted to present title

Example 83
product recrystallized from isopropvl ether/hexanes,

tlc (1:19 CH3OH:CH2C12)

)
1.80 g (95%), m.p. 150-152° C.,
Rf 0.23.
EXAMPLE 86
6-Hvdroxy-3-{3-indolivl)methyl-4-chromanone
10 By the method of Example 73, the title product cf
Example 84 (2.50 g) was converted to present title
croduct, 0.43 g (18%), m.p. 188-190° C.
EXAMPLE §7
cis- and trans-3-{(2-Thiazolyl)-
15 methyl])chroman-4,6-diol
By the method of Example 4, the title product of
Example 85 (1.74 g) was converted to a crude product,
purified but not separated by column flash chromatog-
raphy on silica gel, eluting with 1:9 CH3OH:CH2C12 to
20 vield present title products as a mixture, 1.73 g
(98%), m.p. 50° C.
EXAMPLE 388
gi§~ nd trans-3-[(3-Indolyl)-
thylJchromar-4,6-diol
25 By the method of Example 4, the title product of
{0.40 g) was converted to a mixture oi

Example 86
present title

oreducts, 0.40 ¢, m.p. 78° C. (dec.).
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EXAMPLE 89

(+)-cis- and trans-6-(2-Quinolyl)methoxy-
3-f(2-thiazolyl)methvi-4~chremanol

By the method of Example 5, using 1:39 CH3OH:CH2C1

as eluant in the chromatographic separation of the

2

cis-trans isomers, and recrystallizing the final products
from isopropyl ether-hexane, the title product mixture
of Example 87 was converted to less polar cis-title
product, 0.28 g (40%), m.o. 50° C. (dec.), and more
polar trans-title product, 0.27 g (39%), m.p.
125-127° C. .
cis-isomer. IR(KBr) 1210, 1495 cm .
IR(K3r) 1225, 1495 3280 cm -.
Analysis calculated for C23H20N203S:
C, 68.30; E, 4.98; N, 6.93%.
Found: C, 68.19; H, 4.75; N, 6.60%,.
EXAMPLE 90

(+)-cis- and trans-6-(6-Fluoro-2-quinolyl)-
methoxv-3-(2-thiazolyl)methvl-4-chromanol

t

rans-iscmer.

By the method of Example 5, using the-same eluant

O]

as the preceding Example for initial chromatography,

the mixed title prcducts of Exaxmple 87 (0.45 g) and

trans-isomer.

s
2-chloromethyl-§-iluorogu
polar cis-title product,

0.18 g (24%), m.p. 47° C.
The latter
chromatcgraghv, using 30%

eluant, thus vyielding the

inoline were converted to less
triturated with hexanes,

(dec.) and crude, more polar
was purified by column
nexane/ethyl acetate as

trans-title product, 0.24 g

(33%), recrvystallized from iscproovl ether/CHzclv, m.p.

159-161° C.
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cis-iz-mer. IR(KBr) 1210, 1500 cm }. M5 (m/e)

5
trans-isomer. IR(KBr) 1220, 1495 cm-l. NS (m/e)
422.11032. Analysis calculated for C
C, 65.39; H, 4.53; N, 6.63%.
Found: C, 64.81; H, 4.00; N, 6.20%.
EXAMPLE 91

(+)-cis- and trans-6-(5-Fluoro-2- -benzothiazolyl) -
methoxy-3- (2= thiazolyl)methvi-4-chromanol

2351970

By the method of Example 5, the mixed title
products <I Example 87 (0.43 g) and 2-chloromethvl-
S-fluorcthiazole were converted to a crude mixture of
title products. The trans-title isomer crvstallized
3CN, yield 0.08 g (i2%)
of this iscmer, m.p. 168-170° C. The mother liquor was

from the crucde product with CH

stripped and column chromatographed on silica gel using
the eluant of Example 89 to yield the cis-isomer,
0.14 g, recrystallized from isopropyl ether/CH2C12
m.p. 138-140° C.

cis-isomer. IR(XBr) 1220, 1500 cm +. MS (m/e)
428.0689. Analvsis caiculated for C.,1 17“Y 0352:

C, 58.73; H, 4.22; N, 6.52%.

Found: C, 58.66; H, 4.03; N, 6.42%,

trans-isomer. IR(XBr) 1430, 1460 1500 cm *. MS
(m/e) 428.0689. Analysis calculatedé as for Cis-isomer.
Found: C, 538.71; H, 4.09; N, 6.50%.
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ZXAMPLE 92

(+)-cis-3-{3-Indolvl)methyl-6-
(2-cuinolvl)methoxv-4-chromanol

By the method of Example 5, without isolation of
the correspending trans-isomer in this instance, the
mixed title products of Example 88 (0.38 g) and
2-chloromethylquinoline, using 40% ethyl acetate/hexane as
eluant on chromatography, were converted to present

less polar title product, 0.163 g (29%), recrvstallized

(@]

rom isopropvl ether/hexane, m.p. 60° C. MS (m/e)
36.1762.

o

SXAMPLE 93

(+)-cis=-6-{(
13- ox*ldvl

By the method of Example 5, using 10% isopro-

2-Pyridyl)methoxy-3-
)methvli-4-chromanol

panol/C52C12 as chromatography eluant, but without
isolation of the corresponding trans-isomer in this
instance, the mixed title products of Example 4
(1.00 g) and 2-picolyl chloride were converted to
present less polar title product in similar yield,
recrystallized from isopropanbl/hexane, m.p. 108-110° C.
IR(KBr) 1220, 1505 cm ). MS (m/e) 348.1500.
Analysis calculated for C21H20N303:
C, 72.40; H, 5.79; N, 8.04%.
Found: C, 72.30; H, 5.66; N, 7.87%.

(+)-cis- and trans-6-(l-Methyl-2-benzimidazolyl)-
“methoxv-3- (3- -pvridyl)methvl-4-chromanol

o e

Exarnple 5, using the chromatog-

raphy eiuant oI the preceding Example, the mixed title
products oi Example 4 (0.97 g) were converted to present
less polar cis-title product, 0.5 g (30%), recrystal-
lized from isopropanol/hexane, m.p. 151-153° C., and
more polar trans-title product, 0.27 g (18%), alsc

recrystallized from isopropanol/hexane, m.p. 181-183° C.
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cis=~iscmer. IR(X3r) 1215, 1500 cm *. MS (m/e)
401.1717.
trans-iscmer. IR(XBr) 1490 cm *. MS (a/e)
401.1721. Analysis calculated for C24523N3O3:
C, 71.80; H, 5.77; N, 10.47%,
Found: C, 70.63; H, 5.67; N, 10.14%,
EXAMPLE 95

‘.

is-6-(3-Pyridyl)methoxy~3-
{3-pvridvl)methvl-4-chromanol
I3

w0

By the method of Example 89, the product of
Example 4A (0.70 g) and 3-picolyl chloride were con-
verted to present title product, 0.61 g (64%), m.p.
145-147° C.

IR(KBr) 1500 cm™t. MS (m/e) 348.1464 (M¥).
Analysis calculated for C21H20N2 3¢

C, 72.40; H, 5.79; N, 8.04%.
Found: ¢C, 72.01; H, S.77; N, 7.98%,
EXAMPLE 96

cis-6~-{(4-Pyridyl)methoxy-3-
(3-pvridvl)methyl-4-chromanol

By the method of Example 89, the prcduct oI
Example 4A (0.70 g) and 4-picolyl chloride were con-
verted to present title product, C.57 g (60%), m.p.
100-102° C.

IR(X3r) 1220, 1500 cm 1. NS (m/e) 348.1474 (M7).
Analysis calculated as for preceding Example.
found: C, 72.19; H, 5.72; N, 7.81%.

EXAMPLE 97
7,

<

-Dihvdrc-7-methyl-3-(2-cuinolyl)-
methoxy-5(6H)~-quinnlone

3v the method of Example 55, 7,8-dihydro-3-hydrcxy-
7-methyl-5(€4) -quinolone and 2-chloromethylquinoline
were converted to present title product in 67% yield,
m.p. 141-144° C,.

MS (m/e) calculated: 318.136S; found: 318.1325.
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EXAMPLE 98

7-Methyl-6{(8H)-(3-pyridyl)methylene-
J-(2-guinoivl)methoxy=5(7H) -gquinolone

By the method of Example 1, the title product of
the preceding Example was converted to present title
product in 54% yield.

MS (m/e) 407.2 (M'); tlc (19:1 CH
Rf 0.12.

2C12:ethanol)

EXAMPLE 99

cis- and trans-7,8-Dihydro-7-methvl-6~(3-pyridyl)-
methvl-3-(2-guinolvl)methoxy-5(6H) -cuinolone

By the method of Example 2, the title product of
the preceding Example was converted to a mixture of
present title products in 42% yield; MS (m/e) 409.1
(M+); tlc (9:1 CH,Cl,:ethanol) Rf 0.5. It is believed
that this product is a mixture of 6,7-cis and
6,7-trans-isomers, although the possibility that the
product comprises substantially one or the other of
these iscomers is not excluded.

EXAMPLE 100

5,6,7,8-Tetrahydro-c- and t-7-methyl-c-6-(3-
pv‘ldyl)rethvl 3-(2-qui nolyl)methoxy—*—S guinolol

and
5,6,7,8-Tetrahydro-c- and t-7-methyl-t-6-(3-
oyrlcyl)metnvl- - (2-quinolylTmethoxy- r-5-guinolol

By the method of Example 4, except to use ethyl
acetate as solvent, the product of the preceding
Example was converted tc present chromatographically
separated title products named accocrding to the IUPAC

Ncmenclature of Organic Chemistrv, 1979 Ed., pp. 477-23.

Each o these procducts is believed to be a mixture of
two compounds, one having the 7-methyl group cis(c)

relative(xr) to the 5-hvdroxy group and the other having

the 7-methyl group trans(t) relative{r) to the S5-nydroxy
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group. However, the possibility that each c¢f thes

o

products ccmprises substantially one or _the other of
these c-7 or t-7 isomers is not excluded.

I-5, grb-isomer(s) . 494 yield, m.p. 179-181° C.;

less polar; MS (m/e) 411.3 (M+), exact mass calculated:
411.1945, found: 411.1941.

-5, t-6-isomer(s) ,

10% yield, m.p. 190-193° C.;
more polar; MS (m/e) calculated: 411,1945, found:
411.1896. Analvsis calculated for C26525N302:
C, 75.89; H, 6.12; N, 10.21%.
Found: C, 75.78; H, 6.22; N, 9.82%,
EXAMPLE 101

6 (8H) ~Hydroxymethylene-7-methyl-3-(2-
quinolyl)methoxy-5(7H) ~quinolone

By the method of Example 61, the title product of
Example 97 was converted to present title product in
99% yield; tlc (19:1 CH,Cl,:ethanol) Rf 0.6,

EXAMPLE 102

6(6H)-Diazo-7-methyl-3-(2-cuinolyl) -
methoxvy=-5(7H) -quinolone

By the method of Example 62, the title product of
the preceding Example was converted to present title
product in 99% yield; tlc (19:1 CHZClzzethanol)

Rf 0.25.
EXAMPLE 103

né trans-7,8-Dihvdro-7-methyl-6-phenoxy-
3-(Z2-quinolvl)methoxy-5(6H)-cuinolone

Q
™
]

1
i)

(See Example 99 for comment re isomer composition.)

By the meihod oI IZIxample €3, the title prcduct cof
the preceding Example and phenol were converted to a
mixture of present title products in 50% yield; MS

(m/e) 410.1 (M7); tlc (19:1 CH,Cl,:ethanol) Rf 0.56.
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ZXAMPLE 104

5,6,7,8-Tetranydro-c- and E—?—methyl—g—G—
phenoxy—B—(2—quinolyl)methoxy—g-S—quinolol

and

S,6,7,8—Tetrahydro-g- and t-7-methyl-t-6-
phenoxy-B-(2—quinolyl)methoxy—g-s—quinolol

(See Example 100 for comments re nomenclature and

isomer composition.)

By the method of Example 66, the title products of
the preceding Example were converted to present,

chromatographically sezarated title products.
r-5, c-6-isomer(s)

less polar. MS (m/e) calculated: 412.1787,

412.1829.

r-5, t-6-isomer(s)

more polar. MS (m/e) calculated: 412.1787,

412,1778.

EXAMPLE 105

6 (8H) -Benzylidene-3-benzyloxy-
7-methyl-5(7H) -gquinolone

By the method of Zxample 1, 3-benzyloxy-7,8~dihydro-

6% yield, m.p. 129-

43% yield, m.p. 166-167° C.;

found:

132° C.;
found:

3-methyl-5(6H) -quinolone and benzaldehyde were converted

to present title product in 95% yvield; MS calculated:

355.1752, found: 35

5.1567.
EXAMPLE 106

cis- and trans-6-Benzyl-7,8-dihydro-3-
hydroxy-7-methvl-5(6H)-quinolone

(See Example 99 for comment re isomer composition.)

By the method of Example 2, the title product of

the preceding Example was converted to a mixture of

present title produc

My tle (s:1 CH,C1

ts in 67% yield; MS (m/e)
2:ethyl acetate) Rf 0.08.

267.1
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EXAMPLE 107

5,6,7,8-Tetrahydro-6~benzyl-
7-methvyl-3,5-guinolinecdiols

8v the method of Example 4, the title products of
the preceding Example were converted to present title

products in 95% yield, understood to be a mixture of

r-5,c-6,c-7; r-5,t-6,c-7; r-5,c-6,t-7; and r-5,t-6,t-7

geometric isomers of similar polarity; tlc (9:1

CH.C1_:CH.OH) Rf 0.3. !
2772 3
ZXAMPLZ 108
c-6-Benzyl-5,6,7,8-tetrahydro-c- and
t-7-methyl- 3-(2- qu1no1yl)methoxy-*-5 -guinolol
- and
t-6-3enzyl-5,6,7,8-tetrahydro-c- and
E-7-rethy’ -(2 quﬁOlj‘)methOh] r- -S-quinolol

(See Example 100 for comments re nomenclature and
isomer ccmposition.)

By the method of Example 5, the product of the
preceding Example was converted to presen{ chromato-
graphically separated title products.

-5, c-6-isomer(s) . g4 yield, m.p. 146.5-

147.5° C.; less polar. MS (m/e) calculated: 410.1924,
found: 410.2045.

-5, £-6-lisomer(s) .. 144 y:eld, m.p. 151-151.5° C.;

more polar. MS (m/e) calculated: 410.1994, found:
410.1998.

EXAMPLE 109

(+)-cis~ and trans-3-(3-Pyridyl)methyl-
f-(2-cuincxalinyl)methoxy=-4-chromanol

By the method of Examplie 5, usxng gracient elution
with 39:1, 29:1 and finallyv 19:1 CHZClz.CHEOd in chroma-
tography, the title products of Example 4 and 2-chloro-
methylquinoxaline were converted to chromatographically
separated title products, the cis recrystallized Irom

toluene and the trans recrystallized from CH2C12.
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cis-isomer. 16% vield, m.p. 168.5-169.3° C.;
polar. MS (m/e) calculated: 399.15€3, found:
399.1569. '

trans-isomer. 8% yield, m.p. 141.5-143° C.; more
polar. MS (m/e) calculated: 399.1583, found:
399.1571.

EXAMPLE 110

cis-3-(4-Methoxyphenoxy)-6-
(2-pvridvl)rmethoxy-4-chromanol

By the method of Example 13, using flash chroma-
tography with 29:1 CH2C12:isopropanol as eluant and
recrystallization from isopropvl ether/CHZCl2 for
purification of the product, the title product of
Example 20 and 2-picolyl chloride were converted to
present title product in 26% yield, m.p. 117-118° C.
MS calculated: 379.1420, found: 379.1412.

EXAMPLE 111

cis-6-(6-Fluoro-2-quinolyl)-3-
(4-methoxyphenoxy)-4-chromanol

By the method of Example 13, using flash chromatcg-
raghy with 35:1 CHZClzzisoprdpanol as eluant and recrys-
ta.lization frecm CH2C12 for purification of the product,
th2 title product of Example 20 (0.20 g, 0.69 mmocl) and
6-Zluocro-2-chlorcmethylquinoline were converted to
present title product, 0.104 g (34%), m.p. 151-153.5° C.
MS calculated: 447.1486, found: 447.1494,

EXAMPLE 112

pe

cis-6-(6-Fluoro-2-quinolyl)-3-
(3-methoxyphenoxyv) -4-chromanol

By tne method of Example 13, using flash chromatcg-
raphy with 49:1 CHZClz:isopropanol as eluant and
recrystallization as in the preceding Example, the
title product of Example 25 (0.37 g, 0.00128 mol) and

2-chloromethyl-7-fluoroguinoline were converted to
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cresent title product, 0.39 g from the column, 0.113 g
after recrystallization, m.p. 131-132° C. MS (m/e)
calculated: 447.1486, found: 447.1497.

EXAMPLE 113

cis-3-(3-Methoxyphenoxy)-6-
(2-pyr1dy1)metho<j -4-chromanol

By the method of Example 13, using flash chromatog-
raphy with 40:9:1 CHZClzzhexane:isopropanol as eluant

and recrystallization from 1:1 toluene:hexane, the
title product of Example 25 (06.37 g, 0.20128 mol) and
2-picolyl chloride were converted to present title
product, 0.15 g (30%), m.p. 105-107° C. MS (m/e) cal-
culated: 379.1424, found: 379.1394.

EXAMPLE 114

Diasteromeric cis-6~-{(6~-Fluoro-2~quinolyl)-
methoxy-3- (3-pyridyloxy) - 4-chromanyl
N-(R-1-Naphthylethyl)carbamates

The title procduct of Example 75 (0.93 g, 0.0022
mol), toluene (30 ml) and B—(l—naphthylethyi) isocyanate
(2.0 g, 0.01 mol) were combined in the order listed ard
the mixture heated at reiflux for 18 hours by which time
tlc (19:1 CH2C12:CH3OH) indicated at least 95% conver-
sion to a less polar procduct. The reaction mixture was

then cooled to room temperature, washed 3x10 ml H.O and

2
the HZO layer back-washed 2x8 ml ethyl acetate. The
organic layvers were combined, dried over MgSO4 and

stripped to a gum (2.83 g), which was flash chromato-
graphed on silica gel, using 1l:1 toluene:ethyl acetate
as eluant, to yield a purified mixture of the title
Giastereoisomers, 1.2 g. The diastereoisomers were
separated by HPLC on with 53:47 hexanes:ethyl acetate
as eluant to yield less polar diasteroisomer, 0.52 g; a
mixture of diastereoisomers. suitable for recycling,

0.23 g; and more polar diastereoisomer, 0.31 gq.
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EXAMPLE 115

(—)—cis—s-(6—Fluoro—2-quinolyl)methoxy-
3-(3-pvridyloxv)-4-chromanol

A flame-dried flask under dry N2 was charged in
sequence with the less polar diastereoisomer of the
preceding Example (0.497 g, 0.81 mmol), benzene
(30 ml), triethylamine (0.404 g, 0.56 ml, 0.004 mol)
and HSiCl3 (0.542 g, G.40 ml, 0.004 mol) with vigorous
stirring. The mixture was stirred for 61 hours at rocm
temperature by which time tlc (19:1 CH2C12:CH3OH)
indicated complete conversion to a single, more polar
product. The reaction mixture was quenched with 60 ml
HZO, the pH adjusted to 7 with 1IN NaOH, and the
resulting emulsion filtered over diatomaceous earth.
The filtrate phases were separated and the aqueous
phase washed 2x30 ml ethyl acetate. The organic layers
were combined, dried over Mgso4 and the dry solution
combined with 3 cc silica gel and the mixture stripped
to dryness. The dry silica gel/product mixture charge
to a silica gel chromatography column which was eluted
with 19:1 CHZClz:isopropanol and the resulting chromato-
graphed title product recrystallized from methanol,
0.16 g, m.p. 163-164° C., believed to be the
3S,4R-isomerz,
fatphallt = -37° [c = 1.3 in CH,CL,].

EXAMPLE 116

(+)-cis—6-(6-Fluoro-2—quinolyl)methoxy—
3-(3-pyridyloxy)-4-chromanol

By the method of the preceding Examgple, the more
polar diastereoisomer of Example 112 (0.20 g, 0.49
mmol) was converted to present title precduct, 1.0 g,
m.p. 163.5-164.5° C., believed to be the 3R,4S~-isomer,

21 _ o _ .
[alpha]D = +57° [¢ = 1.1 in CH2C12].
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SX{AMPLE 117

cisz-6-(6-Flucro-2-quinolyl)methoxy-
3-(3-methcxyphenoxy)-4-chromanyl
N,N-Dimethvylalvcinate

Title product of Example 112 (0.10 g, 0.22 mmol)

was dissolved in CH2C12 (3 ml). 4-(Dimethylamino)-
pyridine (0.043 g, 0.35 mmol), N,N-dimethylglycine
hydrochloride (0.038 g, 0.26 mmol) and dicyclohexyl-
carbodiimide (0.050 g, 0.26 mmol) were then added in
the listed seguence and the mixture was stirred for 18

hours at which time tlc (1:1 toluene:ethyl acetate/l%

triethylamine) indicated ccmplete conversion to a single,

more polar product. The reaction mixture was directly
chromatographed on a silica gel column using 1l:1
toluene:ethyl acetate/1l% triethylamine as eluant to
yield purified title product as a white solid, 0.10 g
(86%) . MS (m/e) 532.3 (M+); tlc (l:1 toluene:ethvl
acetate/1% triethylamine) Rf 0.32.

EXAMPLE 118

cis-6=-(6-Fluoro-2-quinolyl)methoxy-
3-({3-methoxyphenoxy)-4-chrcmanyl
N,N-Dimethvlglvcinate Dihvdrochloride

To the product of the preceding Example (0.10 g,
0.19 mmol) dissolved in 5 ml absolute ethanol was added
0.475 ml (0.475 mmol) of 1N HCl and the mixture stirred
for several minutes, then stripped to dryness, and
restripped 3x5S ml absolute ethanol and finally 1x5 mi
CHZCl2 to vield title product as a white solic, 0.1l g
(95.6%), m.p. 149-152° C.

EXAMPLE 11¢

cis-3-(3-Methoxvphenoxy)-6-(2-quinolvl) -
methoxv-4-chromanyl N, ,N-Dimethvlglvcinate

To a solution of the title product of Example 26
(0.493 g), 4-(dimethylamino)pyridine (0.226 g) and

N,N-dimethylglycine hydrochloride (0.193 g) in 30 ml of

e BAD ORIGINAL @
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CH2C12 was added a solution of dicyclohexylcarbodiimide
in 5 ml of C32C12. After stirring 18 hours, by-prcduct
dicyclohexyl urea was recovered by filtration and the
filtrate stripped to an oily solid which was chromato-
graphed on a silica gel column with ether as eluant to
yield purified title product, 0.44 g.
'H-NMR(CDC1 ) delta(ppm):  2.15 (s, 6H), 3.15 (s, 2H),
3.80 (s, 3H), 4.30 (d, J=5Hz, 2H), 4.90 (m, 1H), 6.30
(¢, =3, 1H), 6.30-8.30 (m, 13H).

EXAMPLE 120

cis=-3-(3-Methoxyphenoxy)-6~(2-quinolyl)methoxy-
4-chromanvl N,N- -Dimethylglycinate Dihvdrochloricde

Title product of the preceding Example (0.44 g)
was reacted by the method of Example 118, but the
reaction mixture was simply stripped to dryness and
title product crystallized from isopropanol, 0.39 g,
decomposes on heating without melting.

EXAMPLE 121

cis-3-(4-Methoxyphenoxy)=~6=-{(2-guinolyl)-
methoxy-d4-chromanyl N,N- -Dimethvlglycinate

By the method of Example 119, the title product o:
Example 21 (0.40 g) was converted to present title
product, 0.43 g, tlc (9:1 ethyl acetate:CH3OH) Rf 0.5

EXAMPLE 122

cis-3-(4-Methoxyphenoxy)-6-(2-guinolyl)methoxy-
4-chromanvl N,N-Dimethviglycinate Dihydrochloride

By the method of Example 120, the title product of
the preceding Example (0.35 g) was converted to present
title procduct, 0.31 g, decomposes on heating without

melting.
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EXAMPLE 123

cis-3-Phenoxy=-6-(2-quinolyl)methoxy-
4-chromanvl N,N-Dimethylglycinate

By the method of Example 119, the title product of
Example 13 (0.40 g) was converted to present title
product, 0.432 g.

'H-NMR(CDC1,)delta(ppm): 2.20 (s, 6H), 3.10 (s, 2H),
4.30 (4, J=5, 2H), 4.90 (s, 1H), 5.30 (s, 2H), 6.30 (d,
J=3, 1H), 6.80-8.30 (m, 1l4H).

EXAMPLE 124

cis-3-Phencxy-6-(2-quinolvl)methoxy-4-chromanyl
N,N-Dimethvlglycinate Dihvdrochloride

By the method of Example 120, the title product of
the preceding Example was converted to present title
product, 0.40 g, m.p. 157° C. (dec.).

EXAMPLE 125

6-Benzyloxy~3-(4-methoxy-3-(methoxy-
carbonyl)benzylidene) -4-chromanone

By the method of Example 44, 6-benzyloxy-4-chro-
manone (20.95 g} and 4-methoxy-3-methoxycarbonylbenz-
aldehyde were converted to present title product,
25.75 g (73%); tlic (19:1 CHZClz:ether) Rf 0.70.

EXAMPLZ 126

6-Hydroxy=-3-{(4-methoxy-3-{methoxy-
carbonvl)benzvl) -d-chromanone

By the methcd of Example 45, the title product oI
the preceding Example (25.75 g) was converted to
oresent title product, 13.2 g (64.5%); tlc (ether)

Rf 0.40.

lH-NNR(CDClB)delta(ppm): 2.60-3.29 (m, 3H), 3.90 (s,
38), 3.95 (s, 3H), 4.1 (4, 5=3, 1H), 4.35 (&, J=3, lH),
6.80-7.70 (m, 6H).

BAD ORIGINAL



10

15

20

25

-81-

EXAMPLE 127

cis- and trans-3-(4-methoxy-3-(methoxy-
carbonvl)benzvl) -4,6~-chromandiol

By the methcd of Example 39, using 10%

ether/CH2C12 as eluant for chromatographic separation,
the title product of the product of the preceding
Example (13.2 g) was converted to present less polar
Cis-title product, 6.2 g, tlc (7:3 CHzclzzether)
Rf 0.30, and more polar trans-title product, 3.94 g,
tlec (7:3 CH,Cl,:ether) £ 0.25.

- EXAMPLE 128

cis—3-(4-Methoxy—3-(methoxyca:bonyl)benzyl)—
6-(2-cuinolvl)methoxy-4-chromanol

By the method of Zxample 30, the Cis~-title product
of the preceding Example (1.0 g) and 2-chloromethyl-
quinoline were converted to present title product,
purified by column chromatography on silica gel using
5% ether/CH2C12 as eluant, 0.50 g.
IH—NMR(CDCIB)delta(ppm): 2.3-2.9 (m, 3H), 2.90 (s,
3H), 2.95 (s, 3H), 4.0 (m, 2H), 4.4 (s, 1H), 5.25 (s,
2H), 6.70-8.20 (m, 12H).

EXAMPLE 129

cis-6—(S—Fluoro-z-benzothiazolyl)methoxy—3-
(4—methoxy-3—(methogycarbonyl}benzyl)-4—chroma:ol

By the method of Example 15, the cis-title product
of Example 127 (1.0 g) and 2-chloromethyl-5-fluorchenzo-
thiazole were converted to present title prcdéuct,
purified by chromatography as in the preceding Exzanmple,
0.84 g, m.p. 160-162° C.
1H—NMR(CDCI3)delta(ppm): 2.3-2.9 (m, 2H), 2.90 (s,
3H), 2.95 (s, 3H), 4.0 (4, J=2, 2H), 4.40 (s, 1H), 5.30
(s, 2H), 6.70-7.80 (m, 9H).

- BAD GRIGINAL
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EXAMPLE 130

trans-2-(s-Methoxy-3-(methocxycarbonyl) -
Senzvl) -6-(2-cuinolvl)methoxv-4-chromanol

By the method of Example 30, the trans-title
product of Example 127 (1.0 g) and 2-chloromethyl-
quinoline were converted to present title product,
purified by chromatography as in Example 128, 0.88 g.
1H-NMR(CDC13)de1ta(ppm): 2.1-2.8 (m, 3H), 2.90 (s,
6H), 4.10 (d, J=4, 1H), 4.4 (s, 1H), 5.25 (s, 2H),
6.70-8.20 (m, 12H).

EXAMPLE 131

trans-é-(S—Fluoro-2-benzothiazolyl)methoxy-3-
(4-methoxy-3-(methoxycarbonvl)benzvl)-4-chromanol

By the method of Example 15, the trans-title
product of Example 127 (0.60 g) and 2-chloromethyl-
5-fluorobenzothiazole were converted to present title
product, purified by chromatography according to
Example 128, 0.43 g.

“H-NMR(CDC1)delta(ppm): 2.1-2.8 (m, 3H), 2.90 (s,
6H), 4.15 (d, J=4, 1H), 4.4 (s, 1H), 5.30 (s, 2H),
6.70-7.80 (m, 9H). '

EXAMPLE 132

cis-3-(3-Carboxy-4-methoxybenzyl) -6~
(2-guinolvl]l)methoxy=-4-chromanol

rt,

By the method of Example 42, the title product o
Example 123 (0.88 g) was converted to present title
oroduct, 0.25 g, m.p. 167-169° C,

SXAMPLE 133

cis-3-(3-Carboxy-4-methoxybenzyl)-6-(5-fluoro-
-benzothiazelvl)methoxv-4-chremanol

By the method of Example 42; the title product of
Example 129 (0.83 g) was converted to present title
product, 0.56 g, m.p. 197-198° C.
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EXAMPLE 134

trarns-3-(3-Carboxy-4-methoxytenzyl) -
6-(2-cuinolyl)methoxy-4-chromanol

By the method of Example 42, the title product of
Example 130 (0.50 g) was converted to present title
product, 0.35 g, m.p. 172-174° C.

EXAMPLE 135

trans-3-(3-Carboxy-4-methoxybenzyl)-6-(5-
fluoro-2-benzothiazolyl)methoxv-4-chromanol

By the method of Example 42, the title product of
Example 131 (0.42 g) was converted to present titie
product, 0.28 ¢, m.p. 149-151° C.

EXAMPLE 136
2-Benzyl-3,4-dihvdro-7-methoxy-1(2H) -naphthalenone

To a -78° C. solution of lithium diisopropyl amide
(from 43.8 ml (0.312 mol) of diisopropyl amine in
280 ml tetrahydrofuran and 119 ml (0.298 mol) of 2.5
n-butyllithium) was slowly édded a solution of 50 g
(0.285 mol) of 7-methoxy-3,4-dihydro-l(2H)-naphthalenone
in 100 ml tetrahydrofuran. The resultant reaction
mixture was stirred 10 minutes at -78° C. The cooling
bath was charged to a 0° C. ice bath, followed immedi-
ately by the rapid addition of 38 ml (0.32 mol) of
benzyl bromide. Hexamethylphosphoramide (106 ml, 0.60
mol) was“then zdded and the resultant solution stirred
at 25° C. for 2 hours. The reaction was added to satu-

rated NH4C1 and saturated NaCl, dried over MgSO and

47
evaporated to an oil, which was purified via column
chromatugraphy on 1 XKg of silica cel eluted with 10%
ether-hexane to give 20 g (26%) of the title compound

as an cil.
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MS (m/2) 266 (M7), 175 and 91. IR (CHCl.) 1677,
1608, 1491 cm !, lH-NMR(CDCIB, 300 MEz)delta(pon) :
1.70 (m, M), 2.03 (m, 1K), 2.5-2.9 (m, 4H), 3.42 (dd,
J=12, 3 Hz, 1H), 3.79 (s, OCH;), 6.98 (dd, J=3, 2 Hz,
ArH), 7.07 (d, J=8 Kz, ArH), 7.2 (m, SArH) and 7.49 (d,
J=2 Hz, ArH).

EXAMPLE 137
2—Benzyl-3,4-dihydro—7—hydroxy-l(2H)-naphthalenone

A mixture of 9.00 g (33.8 mmol) of the title

product of the preceding Example in 32 ml acetic acid
and 32 ml concentrated HBr was heated at reflux for 8
hours. The reaction was cooled and slowly added tc
150 ml ice and water. The precipitated needle crystals
were collected by filtration and dried in vacuo to give
8.46 g (99%) of the title compound. A portion was
recrystallized from ether/hexane, 158-160° C. (dec.).
MS (m/e) 252 (M+), 174, 161, 133, 115, 106 and 91.
IR (KBr) 1677, 1610 cm L. IH-NMR(CDCIB-DMSO-ds, 300
MHz)delta(ppm): 1.57 (m, 1H), 1.90 (m, 1H), 2.4-2.7
(m, 4H), 3.28 (dd, J=14, 3 Hz, 1H), 6.83 (dd, J=8, 2
Kz, ArH), 6.91 (4, J=8 Hz, ArH), 7.08 (m, 5 ArH), 7.33
(d, J=2 Hz, ArH) and 8.86 (s, OH).
Analysis calculated for C17H1602:
C, 80.93; H, 6.39%.
Found: C, 81.25; H, 6.16%.
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EXAMPLE 138

2-Benzyl-7-(2-quinolyl)methoxy-
3,4-dihvdro-1(2H) -naphthalenone

A mixture of 3.87 g (15.4 mmol) of the title

product of the preceding Example, 4.7 g (22.9 mmol)
2-chloromethylquinoline, 17.9 g (54.9 mmol) cesium
carbonate and 220 mg (0.849 mmol) cesium iodide in
33 ml acetone was heated at reflux for 15 hours. The
reaction was cooled, diluted with ether and filtered.
Evaporation of the filtrate gave an oil. This crude
product was crystallized from ether-hexane to give
4.17 g (69%) ci the title compound, m.p. 117-118° C.
MS (m/e) 393 (M%), 143, 142, 115 and 91. IR
(CHCly) 1678, 1604, 1568 cm . ‘H-NMR(CDC1,, 300
MHz)delta(ppm): 1.72 (m, 1H), 2.06 (m, 1H), 2.5-3.0
(m, 4H), 3.46 (m, 1H), 5.40 (s, OCH3), 7.2 (m, 7H),
7.52 (44, J=8, 8 Hz, 1lArH), 7.65 (m, 3ArH), 7.80 (4,
J=8 Hz, ArH), 8.07 (d, J=8 Hz, ArH) and 8.17 (d, J=8
Hz, ArH).
Analysis calculated for C27H23NO2:
C, 82.42; H, 5.89; N, 3.56%.
Found: C, 82.32; H, 5.91; N, 3.51%,
EXAMPLE 139

cis- and trans-2-Benzyl-1,2,3,4-tetra-~
" hydro-7-(2-cuinolyl)methoxy-l-naphthol

To a 0° C. soclution of 3.00 g (7.63 mmol) of the

title product of the preceding Example in 100 =l 1:1

methanol:tetrahydrofuran was added portionwise 1.5 g
(39.5 mmol) of sodium borohydride and the reacticn
stirred for 15 hours. The reaction was concentrated on
a rotating evaporator and the residue dissolved in a

mixture of ethyl acetate and saturated NaCl. The
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organic laver was washed with saturated NaCl, dried
over MgSO4 and evaporated to a éolid, wiich was purified
via medium pressure liquid chromatography on silica gel
eluted with 66% ether-hexane to give in or&er of elution
1.09 g (36%) of cis-title product and 1.68 g (56%) of
trans-title product as oils. Crystallization was
achieved from diisopropyl ether-dichloromethane to give
850 mg of the cis and 1.30 g of the trans isSomer.

cis-isomer. m.p. 113-115° C.; MS (m/e) 395 (M%),
286, 142, 13¢, 115 and 91. IR (CHC13) 3596, 3435,
1602, 1576 cm L. 1H-NMR(CDC13, 300 MHz)delta (ppm) :
1.5-1.9 (m, 3H), 1.96 (m, 1H), 2.5-2.84 (m, 24 and OH) ,
2.90 (m, lH), 4.42 (bs, OCH), 5.31 (s, OCHZ), 6.96 (dd,
J=8, 2 Hz, ArH), 6.92 (&, J=2 Hz, ArH), 6.99 (J=8 Hz,
ArH), 7.22 (m, SArH), 7.50 (dd, J=8, 8 Hz, ArH), 7.60
(d, J=8 Hz, ArH), 7.69 (dd, J=8, 8 Hz, ArH), 7.78 (d,
J=8 Hz, ArH), 8.03 (d, J=8 Hz, ArH) and 8.13 (d, 5=8
Hz, ArH).
Analysis calculated for C:7H25N02:

C, 82.00; H, 6.37; N, 3.54%

Found: C, 82.11; H, 6.36; N, 3.50%

trans-isomer. m.p. 112-113° C.; M$ (m/e) 395
(M), 304, 303, 286, 143, 142, 115 and 91. IR (CHCL
3578, 3350, 1601, 1576 cm . lH-NMR(CDC1,, 300
MHz)delta(ppm): 1.20 (m, 1H), 1.9 (m, 3H), 2.43 {(ad,
Jg=12, 8 Hz, 1lH), 2.62 (m, 1H and CH), 3.03 {da, J=13, 5
dz, 1H), 4.19 (dd, J=7, 7 Hz, OCH), 5.32 (s, OCHZ),
6.92 (&d, °=8, 2 Hz, ArH), 6.94 (&, J=8 Hz, Ard), 7.15
(m, SArH), 7.42 (d¢, J=8, 8§ Hz, ArH), 7.62 (&, J=8 =z,
ArH), 7.62 (dd, J=8, 8 Hz, ArH), 7.76 (4, J=8 Bz, A-H),
8.02 (d, J=8 Hz, ArH) and 8.12 (d, J=8 Hz, ArH).
Analysis calculated for C27H25N02:

C, 82.00; 4, 6.37; N, 3.54%

Found: C, 82.18; H, 6.39; N, 3.49%

o
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EXAMPLE 140

trans—2~Benzyl—l,2,3,4—tetrahydro-7-
(2-quirolvl)methoxv-1l-naphthol Hydrochloride=

To a 0° C. solution of 1.00 g (2.53 mmol) of

trans-title product of the preceding Example in 100 ml
ethanol was added 2.53 ml of 1N hydrochloric acid (2.53
mmol) . The reaction solvent was evaporated on a rotat-
ing evaporator, and the residue diluted with 100 ml
ethanol and evaporated, a process which was repeated 3X
to give dry material. The residue was crystallized
from dichloromethane-ether to give 855 mg (78%) of the
title compound, m.p. 183-185° C.
1H—NMR(CDC13, 300 MHz)delta(ppm): 1.40 (m, 1H),
1.8-2.05 (m, 2H), 2.47 (44, J=13, 8 Hz, 1H), 2.73 (m,
2H), 3.19 (dd, J=14, 4 Hz, 1H), 4.50 (d, J=7 Hz, OCH),
5.85 (d, J=15 Hz, OCH, 1H), 5.99 (4, J=15 Hz, OCH, 1H),
6.86 (dd, J=8, 2 Hz, ArH), 6.97 (d, J=8 Hz, ArH), 7.26
(m, 5ArH), 7.54 (4, J=2 Hz, ArH), 7.86 (dd, J=8, 8 Hz,
ArH), 8.08 (m, 3ArH), 8.75 (d, J=8 Hz, ArH) and 8.98
(@, J=8 Hz, ArH).

EXAMPLE 141

1R, 2R~ and l§,2§-(trans)—2—8enzyl-
1,2,3,4—tetrahydro—7-(2-quinolyl)-
methoxy-l-naphthyl R-O-Acetylmandelate

To a 0° C. solution of 2.00 g (10.3 mmol) of
(R) -O-acetylmandelic acid and 1.26 g (10.3 mmol) of
4-N,N-dimethylaminopyridine in 16 ml CH2C12 was added
3.40 g (8.60 mmol) of trans-title product of Example 133,
followed by 1.95 g (9.46 mmol) of dicyclohexylcarbodi-
imide. The reaction was then stirred at 25° C. <or 24
hours. The reaction was filtered and the filtrate
evaporated to a crude o0il. This oil was purified via
cclumn chromatography on 500 g of silica gel eluted

with 50% ether-hexane to give in order of elution 1.93 ¢
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(39%) oI the 12,ZR-title product and 2.03 g (41%) of

the 15,25-titls preduct. The former was crvgtallized
from ether/hexane.

IR, 2R-dlastereomes . o 155.151° C.; MS (m/e)

571 (M+), 378, 296, 286, 261, 241, 142, 125, 111, 97
and 85. IR (CHCl;) 1741, 1602, 1600 cm™l. m-nMr(cocl
300 MHz)delta(ppm): 1.28 (m, 1H), 1.94 (m, 1lH), 2.22
(s, CH3CO), 2.24 (m, 1H), 2.36 (m, 1H), 2.66 (m, 2H),
2,96 (dd, J=13, 3 Hz, 1H), 4.94 (4, J=15 Hz, OCH2 1H),
5.04 (4, =15 Hz, OCH2 1H), 5.90 (&, J=7 Ez, OCH), 5.94
(s, OCH), 6.36 (4, J=2 Hz, ArH), 6.81 (dd, J=8, 2 Hz,
ard), €.96 (4, J=38 Hz, ArH), 7.1-7.3 (m, 9ArH), 7.56
(m, 2ArH), 7.75 (d J=8 Hz, ArH), 7.85 (d, J=8 Hz,
lard), 8.11 (4, 5=8 Hz, 1lArH) and 8.20 (d, J=8 Hz,
ArH).
Analysis calculated for C37H33N05:

C, 77.74; H, 5.83; N, 2.45%.
Found: C, 78.30; H, 5.87; N, 2.41%.

1S,25-diasterecmer 1

3’

G,
8

H-NMR (CDC1l,, 300
MHz)delta(pem): 1.20 (m, 1H), 1.77 (m, 1H), 1.97 (m,
1H), 2.15 (m, 1K), 2.26 (s, CH,CO), 2.45 (dd, J=15, 2
Hz, 1H), 2.65 (m, 2H), 5.36 (AB pattern, OCH,), 5.91
(d, J=7 Hz, OCZ), 5.98 (s, CCH), 6.85-7.04 (m, SArH),
7.2 (m, 4ArH), 7,38 (m, 3ArH), 7.55 (m, 2ArH), 7.72 (m,
2arH), 7.84 (&, J=3 Hz, 1lArH), 8.11 (&, J=8 Hz, ArH)

ard 8.21 (4, J=3 Hz, ArH).

t
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EXAMPLE 142

13,2¢-Z—Benzyl—l,2,3,4—tetrahydro-
-

-quinoivl)methyl-l-naphthol

A mixture of 1.70 g (2.98 mmol) of 1R,2R~-title
product of the preceding Example and 4.75 g (34.4 mmol)
of anhydrous K2CO3 in 35 ml tetrahydrofuran, 35 ml
methanol and 9 ml water was stirred at 25° C. for 20

hours.

The reaction was concentrated on a rotating

evaporator and the residue dissolved in a mixture of

300 ml water and 100 ml ether.

The combined orga.ic

layer and two further 100 ml ether extracts were dried

over MgSO4 and evaporategd.

The resultant solid was

recrystallized from CHZClz/hexane to give 1.10 g (93%)

of present title compound, m.p. 130-132° C.

IR (CHC1,) 3580, 3387, 1602, 1580 cm '. MS (m/e)
395 (M+), 376, 366, 348, 303, 286, 253, 143, 142, 115
H-NMR(CDC1,, 300 MHz)delta (ppm):

and 91,
1H), 1.

1

80

(d, J=7 Hz, OH),

J=16, 10 Hz, 1H),

(ad, g=

8,

(m, 6ArH),
ry4), 7.71
8.06 (d, J=8 Hz, ArH) and 8.16 (d, J=8 Hz, ArH).

Analysis calculated for C

Found:
(alpha]

c,

c,
20
D

2

(éa, J=

82.00;
81.90;
-55.3°

1.84-2.6 (m,

1.25 (m,

2H), 2.48 (dd4,

2.67 (m, 2H), 3.07 (dé, J=15, 6 Hz,
1d), 4.43 (dd, J=7, 7 Hz, OCH), 5.37 (s, OCHZ), 6.85
Hz, ArH), 6.98 (d, J=8 Hz, ArH), 7.1-7.4
7.52 (dd, J=8, 8 Hz, ArH),

8, 8 Hz, AaryE), 7.81

27850,
H/ 6-37; N, 3.54%.
H, 6.42; N, 2.51%.

{methanol c=0.01).

7.66
(d,

(d, J=8 Hz,

J=8 Hz, Ard),

BAD ORIGINAL @
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SX{AMPLE 143

1§,2§-2-8enzyl-1,2,3,4-tet:ahydro—
7-(2-cuinolvyl)methoxyv-l-naphthol

Using the method of the preceding Example, 700 mg
(1.23 mmol) of the 15,2S-title product of Example 141
gave 393 mg (8l%) of present title compound, recrystal-
lized from dichloromethane/diisopropyl ether, m.p.
131-132¢ C.

IR (CHCl;) 3581, 3375, 1602, 1493 em™r. MS (m/e)
395 (M+), 376, 303, 286, 253, 143, 142, 115 and 91.
lalphal2® = +55.26° (methanol c=0.01026).

EXAMPLE 144

trans-2-Benzyl-1,2,3,4-tetrahydro-
7-(2-quinolylirethoxy~1l-naphthyl
4-Piperidinobutyrate Dihydrochloride

To a 0° C. solution of 935 mg (4.52 mmol) of
4-piperidinobutyric acid hydrochloricde, 733 mg

(6.01 mmol) 4-(N,N-dimethylamino)pyridine and 1.49 g
(3.77 mmol) of the trans-title product of Example 129
in 7.5 ml CH2C12 was added 852 mg {4.14 mmol) dicyclo-
hexylcarbodiimide. The resultant reaction mixture was
stirred 15 hours at 25° C., then filtered and the
filtrate evaporated to an oil. The latter was purified
via column chromatography cn 120 g silica gel eluted
with 10% methanol-CHZClz to yield a second oil, which
was dissolved in 100 ml ethanol. 1N Hydrochloric acid
(7.54 ml) was acded, and the reaction concentrated to
dryness on a rotating evaporator. The residue was
twice dissolvad in 100 ml ethanol and evaporated to
Ggive a solicd. This solid was recrvstallized from
CH2C12 ancé diisopropyl ether to give 2.00 g (85%) cof

the title compound, m.p. 132-135° C.

BAD ORIGINAL
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1606 cam L.

MS (m/e) 549
(MT-2HCL), 405, 286, 170, 142, 98 and 91.
‘H-NMR(DMso—dS, 300 MHz)deltal(ppm):

1.3-2.1 (m),

2.1-3.0 (m), 3.36 (m, 2H), 5.47 (s, OCHZ), 5.73 (4, J=7
Hz, OCH), 6.80 (4, J=2 Hz, ArH), 7.00 (dd, J=8, 2 Hz,
ArH), 7.10 (d, J=8 Hz, ArH), 7.13-7.32 (m, 5ArH), 7.73
(da, J=8, 8 Hz, Ard), 7.81 (4, J=8 Hz, ArH), 7.92 (&4,

J=8, 8 Hz,

Hz, ArH) and 8.66

Analysis calculated for C

C,
found: C,

ArH),

66.66;
66.20;

8.12 (4, J=8 Hz, ArH),

(d, J=8

H, 6.99;
H, 6.82;

36842

Hz, aAryj).

1
C.2N203
N, 4.32%,.
N, 4.23%.

EXAMPLE 145

8.18 (d, J=8

*+1.5H.,0:

2

3,4-Dihvdro-7-(2-guinolyl)methoxy-1(2H)-naphthalenone

By the method of Example 138,

5.00 g

{(30.9 mmol)

of 7-hydroxy-3,4-dihydro-1(2H)naphthalenone and 9.91 g

(46.3 mmol) of 2-chlorcmethylguinoline hydrochloride

gave 3.5 g (37%) of the title compound.
MS (m/e) 303 (M%), 286, 274, 142, and 115.

1H-NMR(CDC13, 300 MHz)delta (ppm) :

2.08 (m,

2H), 2.€0

t, J=7 Hz, CHZ), 2.87 (t, J=6 Hz, CH2), 5.39 (s,
OCH2), 7.16 (d, J=2 Hz, ArH), 7.52 (&4, J=8, 8 Hz,
7.79 (&, J=8 Hz, ArH), 8.07

ArH), 7.6-7.75

(d, J=8 Hz,

ArH)

{m, 4ArE),

and 8.16

(d, J=8 Hz,

ArH).

BAD ORIGINAL @
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EXAMPLE 146

2-(3-Pyridylmethylene)-7-(2~ -quinolyl) -
methoxy-3,4-41i ch*o-’(2%)-naohtﬁaleqone

A solution of 3.50 g (11.5 mmol) of the title
prcduct of the preceding Example, 2.47 g (23.1 mmol) of
3-pyridine carbaldehyde and 1.9 ml (23 mmol) of pyrroli-
dine in 12 ml methanol was heated at reflux for 22
hours. The reaction was cooled and added to 300 ml
saturated NaCl and 150 ml ethyl acetate. The organic
layer was ccmbined with two further 150 ml ethyl
acetate extracts, dried over MgSO4, evaporated to
dryness and the residue triturated with ether to give
2.95 g (663%) of the title compound, m.p. 147-14g2° C.

MS (m/e) 392 (M7), 363, 300, 142, and 115. IR
(CHC1;) 1667, 1600, 1566 cm . lu-wMr(cpcl,, 300
MHz)delta(ppm): 2.90 (t, J=7 Hz, 2H), 3.08 (t, J=7 Hz,
2H), 5.43 (s, OCHZ), 7.1-7.4 (m, 3ArH), 7.54 (&4, J=8,
8 Hz, ArH), 7.4-7.9 (m, 6ArH), 8.08 (d, J=8 Hz, ArH),
8.19 (d, J=8 Hz, ArH), 8.54 (&, J=2 Hz, ArH) ané 2.66
(s, vinyl H).

EXAMPLE 147

2-(3~ Pyrxdylmethyl)-? (2-quinolyl) -
methoxy-3,4-dihydro-1(24)-naphthalenone
and cis-2 —(a-Dyrldylmet‘yl)- -(2-guinolyl) -
methoxv-1,2,3,4- -tetrahvdro~l-naphthol

A mixture of 3.30 g (8.42 mmol) of the title
product ol the preceding Example and 500 mg of 10% Pé&/C
in 177 ml of tetrahydrofuran was stirred under 1 a%mo-
sphere of hydrogen. When hydrogen uptake ceased, the
reaction was Iiltered and the filtrate evagorated to a
solid. Column chromatography of this solid on 500 g of
silica gel using 25% acetonitrile-dichloromethane as
eluant gave in order of elution 1.35 g (41%) of ketonic
title product as a solid, m.p. 115-117° C., and 350 mg
(11%) of the cis-naphthol title product, :ecfysiallized
from dichloromethane, m.p. 157-160° C.

BAD ORIGINAL
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EXAMPLZ 143

cis- and trans-1,2,3,4
L

Tetrahydro-2-(3-pyridyl-
methvl)-7-(2-guinolvl)

vl)methoxv-l-naphthol

To a 0° C. solution of 1.35 g (3.43 mmol) of the
ketonic title product of the preceding Example in 45 ml
of 1:1 methanol:tetrahydrofuran was added 320 mg (8.57
mmol) of NaBH4. The reaction was stirred for 2 hours
and then added to 200 ml saturated NaCl and 150 ml
CH2C12. The organic layer was combined with two
additional 150 ml CH2C12 extracts, dried over MgSO4,
and evaporated to a solid, which was purified via
column chromatography on 500 g of silica gel eluting
with 10% iscpropyl alcohol—CH:,_Cl2 to give in order of
elution the title-cis-isomer, identical with the cis-
isomer of the preceding Example, and the title-~trans-
isomer as an oil.

EXAMPLE 149

2-Benzylidene-6-methoxy-l-indanone

To a 0° C. mixture of 9.66 g (59.6 mmol) of
6-methoxy-l-indanone and 6.32 g (59.6 mmol) of
benzaldehyde in 10 ml ethanol was added 9.66 ml of a 4%
KOH in ethanol solution. The reaction was stirred 1
hour and then added to 300 ml water and the PH of the
quench adjusted to 2 with 1N hycdrochloric acid. The
resultant mixture was extracted with 3 x 300 ml ether,
and the extracts combined, dried over MqSO4, evaporated
and the residue triturated with ether to vield 10.8 g
(72%) o present title cowpourd as a solid.

“H- \NR(CDC-3, 300 MHz)delta(pzm): 3.80 (s, OCH. ), 3.92
(s, CH2), 7.13 (d¢, 5=8, 2 Hz, ArH), 7.35 (m, 4Arh and

vinvl H) and 7.6 (m, 3arH).

BAD ORIGINAL
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ZXAMPLE 150

2-Benzyl-6-methoxv-l-indanone

By the method of Example 147, 9.94 g (39.8 mmol)
of the title product of the preceding Example and
1.00 g of 10% Pd/C in 500 ml ethyl aéetate was con-
verted to 8.04 g (80%) of present title compound as a
solid from hexane.

MS (m/e) 252 (M%), 161 and 91. ‘H-wmr(cDC1,, 300
MHz)delta(ppm): 2.62 (dd, J=13, 10 Hz, 1H), 2.74 (d,
o=13 Hz, 1H), 2.92-3.12 (m, 2H), 3.34 (dd, J=16, 3 Hz,
1), 3.80 (s, ocCH 7.08-7.5 (m, 8ArH).

EXAMPLE 151
2-8=2nzyl-6-hydroxv-l-indanocne

By the method of Example 137, 8.00 g (31.7 mmol)

3

of the title product of the preceding Example gave
7.44 g (97%) of present title compound, recrystallized
from water-acetic acid, m.p. 140-143° C,

MS (m/e) 238 (M%), 161, 147 and 91. IR (CHC1,)
3665, 3583, 1701, 1618, 1602 cm-l. 1H-NMR(CDC13, 300
MHz)delta(ppm): 2.62 (&d, J=15, 12 Hz, 1H), 2.74 (4,
J=15 Hz, 1H), 2.83-3.13 (m, 2H), 3.34 (dd, J=12, 3 Hz,
1H), 7.10 (4&d, J=8, 2Hz, ArH) and 7.23 (m, 7ArH).

EXAMPLE 152

2-Benzyl-6-(2-quinolyl)methoxy-l1-indanone
By the method of Example 138, 3.50 g (1l4.7 mmol)

of the title product of the preceding Example and
4.80 g (22.4 mmol) oZ 2-chloromethylquinoline
hydrochloride gave 890 mg (163%) of present title
ccmpound, recrystallized from ether, m.p. 104-106° C.
MS (m/e) 379 (M7), 344, 143, 115 and 91. IR
(CHCL3) 1705, 1617, 1603, 1567 cm™'. lu-wmr(cpcl,, 300
MHz)cdelta(ppm): 2.60 (dd, J=13, 10 Hz, 1H), 2.74 (&4,
J=16, 3Hz, 1H), 2.9-3.1 (m, 2H), 3.33 (&, J=11, 3 Hz,
1H), 5.36 (s, OCH3), 7.1-7.4 (m, 8ArH), 7.51 (dad, J=8,

)  BAD ORIGINAL
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8Kz, ArH), 7.59 (d, J=8 Hz, ArH), 7.70 (&d, J=8, 8 Hz,
Ard), 7.79 (d, J=8 Hz, ArH), 8.05 (d, J=8 Hz, ArH) and
8.15 (d, J=8 Hz, ArH).

EXAMPLE 153

cis- and trans-2-Benzyl-6-(2-
guinolyl)methoxy-l-indanol

By the method of Example 139, 0.89 g (2.35 mmol)
of the title product of the preceding Example gave in
order of elution 220 mg (25%) of the cis-title product,
m.p. 138-139° C., and 459 mg (52%) of the trans-title
product, m.p. 137-138° C.

cis-isomer. M5 (m/e) 381 (M), 272, 142, 115 and
91, IR (CHC13) 3593, 3432, 1613, 1603, 1584, 1567 cm-l
1H—NMR(CDC13, 300 MHz)delta(ppm): 2.6-2.8 (m, 4H),

3.07 (dd, J=13, 6 Hz, 1lH), 4.92 (bs, with DZO; d, J=6

. Hz, OCH), 5.37 (s, OCHZ), 6.92 (dd, J=8, 2 Hz, ArH),

7.04 (d, J=2 Hz, ArH), 7.11 (4, J=8 Hz, ArH), 7.15-7.4
(m, SArH), 7.54 (dd, J=8, 2 Hz, ArH), 7.65 (d, J=8 Hz,
ArH), 7.72 (dd, J=8, 8 Hz, ArH), 7.81 (4, J=8 Hz, ArH),
8.07 (&, J=8 Hz, ArH) and 8.17 (d, J=8 Hz, ArH).
Analysis calculated for C26323N02:
C, 81.86; H, 6.08; N, 3.67%

Found: C, 81.86; H, 6.00; N, 4.06%,

trans-iscmer. MS (m/e) 381 (M7), 272, 142, 130,
115 and 91. IR (CHCl,) 3585, 3436, 1614, 1602, 1568 cm -
'H-NMR(CDCl,, 300 MHz)delta(pgm): 2.5 (m, 2H), 2.76
(éd, J=1i5, 9 Hz, 1H), 2.9 (m, 1lH), 3.06 (dd, J=12, 6
Hz, 1lH), 4.88 {(bs, with Dzo; d, J=6 Hz, OCH), 5.36 (s,
oCH,), 6.87 (dd, J=8, 2 Kz, ArH), 7.02 (m, 2ArH), 7.1-
7.4 (m, SAfH), 7.52 (dd, J=8, 2 Hz, ArH), 7.64 (d, J=8
Hz, ArH), 7.71 (d4d, 5=8, 8 Hz, ArH), 7.80 (d, °5=8 Hz,
ArH), 8.06 (d, J=8 Hz, ArH) and 8.16 (d, J=8 Hz, ArH).
Analysis calculated for C '

26T23N0,:
C, 81.86; H, 6.08; N, 3.67%

Found: ¢C, 81.51; H, 6.05; N, 3.57%.
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EXAMPLE 154
Y

ridvl)methcxy-l-indanone

By the method of Example 138, 3.50 g (14.7 mmol)
of the title product of Example 151 and 3.61 g (22.0
mmol) of 2-chloromethylpyridine hydrochloride were
converted to 3.40 g (69%) of present title compound,
recrystallized from CHZClzbhexane, m.p. 94-97° C.

MS (m/e) 329 (M), 314, 300, 238, 93, 92 and 91.
IR (CHCl,) 1704, 1617, 1595, 1574 en™'. lm-Nmr(cocl,
300 MHz)delta(ppm): 2.61 (dd, J=15, 11 Hz, 1H), 2.73
(dé, J=15, 4 Hz, 1K), 2.9-3.1 (m, 2H), 3.34 (&a, J=12,
4 Hz, 1lH), 5.19 (s, OCH,), 7.1-7.4 (m, 9ArH), 7.44 (d,
J=8 Hz, ArH), 7.67 (dd, J=8, 8 Hz, ArH) and 8.56 (J=5
Hz, ArH).

’

EXAMPLE 155

cis- and trans-2-Benzyl-6-
(2-pyridyl) -methoxv-1l-indanol

By the method of Example 139, the title product of
the preceding Example (3.40 g, 10.3 mmol) was converted
to present title products, giving in order of elution
810 mg (243) of cis-title product, m.p. 124.5-125.5° C.
and 1.32 g (39%) of trans-title product, m.p.
112-113° C., both recrystallized from CH2C12/isopropyl
ether.

cis-isomer. MS (m/e) 331 (M+), 313, 240, 222, 115
and 91. IR (CHCl,) 3591, 1613, 1596, 1574 cm -

L NMR(CDCL,, 300 MHz)delta(ppm): 2.75 (m, 4%), 2.09
(ad, J=12, Hz, 1H), 4.95 (4, J=6 Hz, OCH), 5.20 (s,
OCHZ), 6.90 (&d, S=8, 2 Hz, ArH), 7.02 (4, 3=2 Hz,
ArH), 7.12 (d, 5=8 Hz, ArH), 7.2-7.4 (m, 6 ArH), 7.52
(&, J=8 Hz, ArH), 7.72 (&d, J=8, 8 Hz, ArH) and 8.57
(d, J=5 Hz, ArH).
Analysis calculated for C22H21N02:

C, 79.73; H, 6.39; N, 4.23%,
Found: C, 79.38; H, 6.32; N, 4,11%

Oy W

T
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trans-isomer. MS (m/e) 331 (M%), 240, 239, 222,
148 and 91. IR (CHC13)
lH—NMR(CDCl3, 300 MHz)delta(pom): 2.55 (m, 28), 2.77
(dd, J=14, 8 Hz, 1H), 2.92 (m, 1lH), 3.09 (ad, J=12, 6
Hz, 1lH), 4.89 (&, J=6 Hz, OCH), 5.19 (s, OCH2), 6.85
(dd, J=8, 2 Hz, ArH), 7.00 (4, J=2 Hz, ArH), 7.05 (d,
J=8 Hz, ArH), 7.15-7.4 (m, 6 ArH), 7.51 (d, J=8 Hz,
ArH), 7.70 (44, J=8, 8 Hz, ArH) and 8.56 (d, J=5 Hz,
ArH).
Analysis calculated for C22H21N02:
C, 79.73; H, 6.39; N, 4.,23%.
Found: C, 79.67; H, 6.37; N, 4.16%.
EXAMPLE 156
3,4-Dihydro-7-methoxy-2-phenoxy-1(2H) -naphthalenone

A mixture of 2.95 g (31.4 mmol) of phenol, 25.5 g
(78.2 mmol) of cesium carbonate and 320 mg (1.23 mmol)
of cesium iodide in 64 ml of acetone was heated at
reflux for 40 minutes and then ccoled to 0° C. To this
6° C. mixture was added 8.00 g (31.4 mmol) of 2~-bromo-
3,4-dihydro~-7-methoxy=-1(2K) -naghthalenone. The resultant
reaction mixture was stirred 3 hours at 0° C. and 15
hours at 25° C., then filtrated. The filtrate was
evaporated to an oil which was purified via cclumn
chromatography on 400 g of silica gel, eluting with 25%
ether-hexane, to give 5.14 g (61%) of present title
product as an oil, crystallized from ether-hexane, m.pDp.
94.5-96.5° C.

MS (m/e) 263 (M+), 174, 173, 160, 147, 131, 120
115 and 103. IR (CKC1;) 1696, 1610, 1598 em™ L,
H-NMR(CDC13)delta(ppm): 2.3-2.7 (m, 2H), 3.0-3.4 (m,
2H), 3.82 (s, OCH3), 4.88 (dd, J=8, 6 Hz, OCH) and
6.9-7.6 (m, 8ArH).
Analysis calculated for C17H1603:

C, 76.10; H, 6.01%,

Found: C, 75.75; H, 5.95%.

BAD ORIGINAL @
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EXAMPLE 157

cls- and trans-1,2,3,4-Tetrahydro-
7-methoxy-2-phenoxv-l-naphthol

By the method of Example 139, 2.86 g (10.8 mmol)
of title product of the preceding Example gave 2,88 g

(100%) of a mixture of present title products as a
solid.

MS (m/e) 270 (M%), 176, 159, 147 and 121. IR
(CHC1,) 3%€0, 1611, 1597, 1583 cm l. lH—NMR(CDCl3,
sz)delta(pem): 1.9 (m, 1H), 2.3 (m, 1H), 2.65 (=,

), 2.85 (%, 1d), 3.79 (s, OCH;), 4.45, 4.69, 4.85 (m,
), 6.79, 7.0, 7.25 (m, 8ArH).
EXAMPLE 158

cis~- and trans-2-Phenoxv-1,2,3,4-
tetranydro-1,7-naphthalenediol

300

To a solution of 2.80 g (10.4 mmol) of the title
products oI the preceding Example in 5 ml of hexamethyl-
phosphoramide (distilled in vacuo from sodium was added
15.66 ml (about 42 mmol) of a solution of lithium
n-propylmercaptide (made from 74.6 mmol of propanethiol
in 75 ml of tetrahydrofuran and 44 ml of 1.6N n-butyl-
lithium in hexane, followed by dilution with 70 mi
nexametihylphosphoramide). The reaction solution was
heated at 105° C. Zor 4.5 hours and then stirred for 15
hours at 25° C. The reaction was added to 200 ml wa:er
containing 2.6 ml concentrated hydrochloric acid. The
guenched reaction was extracted with two 100 ml portions
cof ether. The combined ether extracts were washed with
water and saturated NaCl, dried over MgSO4, and evapo-
rated to a solid. Recrystallization from benzene gave
1.94 g (73%) of present title products as a mixture of

cis and trans-isomers, m.p. 140-157° C.
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MS (m/e) 256 (M'), 162, 145 and 133. IR (XBr)
1615, 1597, 1588 cm ©. 'H-NMR(CDCL,, 300
MHz)delta(ppm): 1.85 (m, 1H), 2.18 (m, 1H), 2.5-2.9
(m, 2H), 4.39, 4.55, 4.7 (m, 2H), 6.64, 6.85, 7.15 (m,
8ArH).

Analysis calculated for C1651603:
C, 74.98; H, 6.29%.
Found: C, 74.79; H, 6.26%. -
EXAMPLE 159

cis- and trans-2-Phenoxy-7-(2-quinolyl)-
methoxy-1,2,3,4-tetrahydro-l-naphthol

By the method of Example 138, 1.82 g (7.16 mmol)
of the title product of the preceding Example and

2.30 g (10.8 mmol) of 2-chloromethylquinoline hydro-
chloride gave 2.2 g of a cis-trans mixture of the title
compounds after silica gel column chromatography.
Separation of iscmers was achieved via HPLC on a
21.4 mm x 25 cm Dynamax Macro HPLC Si column eluted
with 15% ether-dichloromethane (16 ml/min) to give the
less polar cis-iscmer (186 mg, 6%) and the more polar
trans-isomer (28 mg, 1%) as pure fractions.

cis-isomer. m.p. 118° C.; MS (m/e) 397 (MT), 304,
286, 274, 143, 142, 116 and 115. IR (CHC13) 3562,
1609, 1599, 1583 cm™ . ‘H-NMR(CDC1,, 300 MHz)delta(ppn):
2.0 (m, 1H), 2.33 (m, 1H), 2.7 (m, 1H), 2.93 (m, 1lH),
4.71 (ddd, J=3.02, 3.02, 8.44 Kz, ArOCH), 4.87 (s,
OCH), 5.39 (s, OCHZ), 6.9-7.1 (m, SArH), 7.15-7.35 (m,
3ArH), 7.54 (dd, J=8, 8 Hz, ArH), 7.7 (m, 2ArH), 7.83
(d, J=8 Hz, ArH), 8.08 (d, J=3 Hz, ArH) and 8.19 (&,
J=8 Hz, ArH).
Analysis calculated for C26523N03:
C, 78.57; H, 5.83; N, 3.52%,.

Found: C, 78.30; H, 5.82; N, 3.33%,

BAD ORIGINAL g)
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trans-isormer. lH-NMR(CDCZB, 300 MHz)delta(pom):
1.85 (m, 1H), 2.22 (m, 1H), 2.32 (m, 2H), 4.44 (d&d,
J=2.77, 6.85, 9.82 Hz, ArOCH), 4.84 (&, J=7 Hz, 0CH),
5.35 (s, OCHZ), 6.8-7.1 (m, SArH), 7.24 (m, 3ArH), 7.50
(¢d, J=8, 8 Hz, ArH), 7.65 (m, 2Ar#), 7.78 (d, J=8 Hz,
Ard), 8.04 (d, J=8 Hz, ArH) and 8.14 (d, J=8 Hz, ArH).
EXAMPLE 160

3 (2H) -Benzylidene-6-methoxy-1-(p-toluene-
sulfonyl)-4(1H)~-guinolinone

By the method of Example 146, 25.0 g (75.5 mmol)
of 6-methoxy-l-(p-toluenesulfonyl)=-2,3-dihydro-4(1H)-

quinolinone (J. Am. Chem. Soc., Vol. 71, p. 1901, 1949)

and 12.0 g (113 mmol) of btenzaldehyde were converted to
20.0 g (63%) of present title product recrystallized
from ether-hexane, m.p. 131-132° C.

MS (m/e) 419 (M'), 264 and 221. IR (CHCl,) 1672,
1599, 1569 cm *. lH-NMR(CDCl,)delta(ppm): 2.32 (s,
ArCH3), 3.83 (s, OCH3), 5.05 (4, J=2H, CH2), 7.0-7.6
(m, 10ArH, vinyl H) and 7.75 (d, J=8 Hz, ArH).
Analysis calculated for C24H2iNO4S:

C, 68.72; H, 5.05; N, 3.34%.
Found: C, 68.85; K, 4.98; N, 3.17%.
EXAMPLE 161

6-Methoxy-1l-(p~-toluenesulfonyl) -
3-benzvl-2,3-dihvdro-4 (1K) -quinolinone

By the method of Example 147, 19.9 g (47.4 mmecl)

of the title product of the preceding Example was
converted to 13.8 ¢ {(69%) of present title compound,
m.p. 101-103° C.

MS (m/e) 421 (M+), 266 and 91. IR (CHClB) 1683,
1604 cm ', lH-NMR(CDCly, 300 MEz)delta(ppm): 2.2-2.5
(m, 2H), 2.38 (s, ArCH3), 3.28 (dd, J=15, 2 Hz, 1lH},
3.56 {(dd, o=13, 12 Hz, 1H), 3.62 (s, OCH3), 4,24 (dd,
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S Hz

(m, 6ATH) I

ArH).

. 1H),
7.39% |

7.0

d,

-101

(m, 2aArd), 7.11 (a,

J=2 Hz, ArHY) and 7.77

D 1 £ N
Analysis calculated for C24H23NO4S.

Found:

c,
c,

68.39;
68.52;

154
iy

H,

5.50;
5.51;

N,
N,

3.32%.
3.28%.

EXAMPLE 162

2ArHd), 7.25

(d, J=8 Hz,

6-Methoxy-3-benzvl-2,3-dihydro-4 (1H) ~quinolinone

A mixture of 9.71 g

(23.1 mmol) of the title

product of the preceding Example in 78 ml acetic acid

and 48 ml concentrated hydrcchloric acid was refluxed

for 8 hours.

The reaction

was added

to 1 liter ice and

water and the precipitate collected by filtration to

yield 6.2 g

(100%) of present title compound, m.p.

108-111° C. ‘
MS (m/e) 267 (M), 190, 176 and 91. IR (KBr)
1638 cm-l. 1H—NMR(CDC13)delta(ppm): 2,4-3.,5 (m, SH),

3.73 (s, OCH3), 6.64 (d, J=8 Hz, ArH), 6.96 (d, J=2 Hz,
ArH) and 7.3 (m,

6Ar

H2) .

EXAMPLE 163

6-Hydroxv=-3-benzvl-2,3-dihvdro-4(1lE)-quinolinocne

By the method of Example 137, 6.16 g (23.0 mmol)

of the title product of the preceding Example was

converted to 2.52

143-14

1640 cm .

9° C,
MS (m/e) 253 (M'), 176, 162 and 91.

1

(m, 2H), 2
Kz, ArH),

ArH),

7.25

S

(43%) of the title compound, m.p.

IR

(XBr)

ly_N\uR(DMSO-d. 300 MHz)delta(ppm): 2.5-2.7
6

.9-3.3

(m,

3H),

6.25

(s, NE),

6.64

(¢, J=8

6.84 (dd, J=8, 2 Hz, ArH), 7.01 (&4, J=2 Hz,
{m, SArH)

and 8

.31

(s, OH).

Analysis calculated for CIGHlsNOZ:

found:

C,
C,

75.87;
75.61;

H,
H,

5.97;
5.94;

.

N,
.

N,

5.53%.
5.37%.
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EXAMPLE 164

. 6- 4vd*o<,—1—(3-;olue"esu--orz‘)—3-
be.2'1-2,3—‘4h1dro 4{Ln)—cu1"o‘ ncne

To a solution of 2.19 g (8.66 mmol) of the title
product of the preceding Example in 13 ml pyridine was
added (gradually) 1.65 g (8.66 mmol) of p-toluenesulfonyl
chloride. The reaction was stirred 1 hour and then
added to 200 ml 1IN hydrochloric acid. The guenched
mixture was extracted with ethyl acetate, and the organic
extract washed with 1IN HClL and saturated NaCl, dried
over MgSO4, evaporated and the resicue triturated with
ether-nexane to give 2.88 g (B2%) ol present title
compound, rec*ys;aLllzed from ether, m.p. 200-205° C.

MS (m/e) 407 (M ), 252 and 91. IR (KBr) 1687,

1604 cm-l. lH—NMR(CDCI3 + DMSO-d6,300 MHz)delta (ppm) :
2.1-2.3 (m, 2H), 2.32 (s, ArCH3), 3.20 (m, 1H), 3.47
(t, J=12 Hz, 1H), 4.15 (ad, J=14, 4 Hz, iH), 6.8-7.3
(m, 11ArH), 7.61 (d, J=8 Hz, ArH) and 8.96 (s, OH).
Analysis calculated for C,,H, N0, S- iH O:

C, 66.33; H, 5.32; N, 2.36%.
Found: C, 66.57; H, 5.29; N, 3.30%.

EXAMPLE 165

l-p- To‘ucneaulhonyl)-B benzyl-6-(2-quinolvi) -
methoxv-2,3-dihvdro- 4(1”)-cu*nollwon

A mixture of 2.88 ¢ (7.08 mmol) of the title
product of tne preceding Example, 1.38 g (7.79 mmol)
2-chlorcmethylcuinoline, 2.93 ¢ (21.2 mmol) of
anhydrous K2CO3 and 1.17 g (7.79 mmol) NaI 1in 7 ml
acetone was heated at reflux for 20 hcurs. The
reaction was ccoled, filtered and the filtrate
evaporated. Crystallization from ether-hexane gave
2.19 g (56%) of present title compound, m.p.
165-175° C.
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¥S (m/e) 548 (M%), 393, 154, 142, 115 and 91. IR
(XBr) 1687, 1604 cm . H-NMR(CDCL,, 300 MHz)delta (ppm)
2.2-2.5 (m, 2H), 2.39 (s, ArCH,), 3.29 (ad, J=15, 2 Hz,
1), 3.57 (t, J=15 Hz, 1H), 4.25 (dd, J=15, S Hz, 1H),
5.40 (s, OCH,), 7.03, 7.12 (m, 4ArH), 7.3 (m, 6ArH),
7.57 (m, 2ArH), 7.65 (d, J=8 Hz, ArH), 7.74 (dd, J=8, 8
Hz, ArH), 7.82 (m, 2ArH), 8.08 (d, J=8 Hz, ArH) and
8.21 (d, J=8 Hz, ArH).

EXAMPLE 166

3—Benzvl—6-(2-quinolyi)methoxy)-
2,3-dihydro-4 (1H) ~auinolinone

A mixture of 2.05 g (3.74 mmol) of title product
of the preceding Example, 13 ml of acetic acid, 8 ml
concentrated hvdrochloric acid and 2 ml water was
heated at reflux for 9 hours. The reaction was added
to 250 ml ice and water, adjusted to pH 6 with 6N NaOH
{about 45 ml) and then adjusted to pH 8 by addition of
solid NaHCO3. This mixture was extracted with CHZCI2
and the extract dried over Mgsoé, evaporated and the
residue triturated with ether to yield 850 mg (58%) of
present title compound, m.p. 174-176° C.

MS (m/e) 394 (M), 252, 143, 115 and 91.

H-NMR (DMSO-d ., 300 MHz)delta(ppm): 2.62 (m, lH),
2.9-3.2 (m, 3d), 3.29 (m, 1H), 5.27 (s, OCHZ), 6.51 (s,
NH), 6.74 (&, J=8 Hz, ArH), 7.1-7.3 (m, 9ArH), 7.6 (m,
2ArHd), 7.76 (dd, S=8, 8 Hz, ArH), 7.98 (m, 2ArH) and
8.37 (d, J=8 Hz, ArH).

1

EXAMPLE 167

cis- and trans-3-Benzvl-6-(2-guinolyl)-
methoxv-1,2,3,4-tetranydro-4-cuinolinol

By the method of Example 139, 810 mg (2.06 mmol)

of the title product of the preceding Example was

converted to present title compound. Purification via

column chromatography on 300 g of silica gel eluted

BAD ORIGINAL
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cis-title product, m.p. 163-164° and 260 mg (32%)

C.,
of the trans-title product, m.p. 152-153°

@)

., bcth
recrystallizec frcm CH2C12/diisopropyl ether.
cis-isomer. MS (m/e) 396 (M'), 254, 143, 117 and
91. IR (CHCl,) 1616, 1600, 1560 cm . 'H-NMR(DUSO-d
300 MHz)deltal(ppm): 1.86 (m, lH), 2.8 (m, 2H), 2.98
(m, 1H), 3.3 (m, l1H covered by HZO peak), 4.26 (bs,
OH), 4.97 (d, J=5 Hz, OCH), 5.19 (s, OCH,), 5.46 (s,
NH), 6.38 (4, J=8 Hz, ArH), 6.75 (m, 2arH), 7.1-7.4 (m,
6ArH), 7.6 (m, 2ArH), 7.75 (dd, J=8, 8 Hz, arH), 7.97
(dd, J=8, 8 Hz, ArH) and 8.36 (d, J=8 Hz, ArH).
Analysis calculated for C26H22N202~5H20:
C, 78.27; H, 5.68; N, 7.02%
Found: C, 78.35; H, 6.25; N, 6.92%.
trans-isomer. MS (m/e) 396 (M+), 254, 143, 117
ard 91. IR (CHCl,) 1619, 1601, 1561 em” L.
LH-NMR (DMSO-d,, 300 MHz)delta(ppm): 1.92 (m, 1H), 2.31
(dd, J=12, 10 Hz, 1H), 2.67 (dd, J=15, 6 Hz, lH), 2.78
(m, 1H), 3.09 (m, 1H), 4.18 (t, J=6 Hz, OCH, with D,O:
d, J=5.8 Hz), S5.15 (&, J=6 Hz, OH), 5.26 (s, OCH,),
5.46 (s, NHE), 6.44 (4, J=8 Hz, Ard), 6.76 (bd, J=8 Hz,
ArH), 6.92 (bs, ArH), 7.1-7.3 (m, SArH), 7.63 (dd, J=8,
8 Hz, Ard), 7.869 (4, 5=8 Hz, ArH), 7.80 (dd, J=8, 8 Hz,
ArH), 8.02 (m, 2ArH), and 8.22 (4, J=8 Hz, ArH).
i

-~

61

Analysis calculated for C‘
C, 78.27; H, 5.68; N, 7.02%
found: C, 78.32; H, 5.80; N, 6.89%.
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EXAMPLE 168

J-Benzvlidene-6-methoxvthiochroman-4-one

By the method of Example 1, 39.9 g (0.206 mol) of
6-methoxythiochroman-4-one (Chem. Abstracts 66:46292n)
and 21.8 g (0.206 mol) of benzaldehyde gave 54.8 g
(95%) of present title compound, m.p. 124-126° C.

MS (m/e) 282 (M+), 265, 253, 194, 177, 166 151,
138, 122 and 115. IR (CHCl,) 1661, 1594 cm™ >
IH—NMR(CDCIB)delta(ppm): 3.85 (s, OCH;), 4.05 (¢,
J=1.5 Hz, CHZ), 6.92 (dd, J=8, 2 Hz, ArH), 7.1-7.4 (m,
6ArH), 7.63 (d, J=2 Hz, ArH) and 7.70 (bs, vinyl H).

EXAMPLE 169

3J-Benzyl-6-methoxythiochroman-4-one

By the method of Example 2, except to use methanol
as solvent, 52.0 g (0.184 mol) of the title product of
the preceding Example gave 39.8 g (76%) of present
title compound, recrystallized from CH2C12/diisopropyl
ether, m.p. 66-68° C.

MS (m/e) 284 (M+), 251, 229, 193, 180, 166 150,
138, 123 and 91. IR (CHCl;) 1669, 1600 cm ',
1H-NMR(CDC13)de1ta(ppm): 2.6-3.5 (m, SH), 3.89 (s,
OCH3), 6.97 (dd, J=8, 2 Hz, ArH), 7.08 (bs, ArH), 7.28
(m, SArH) and 7.62 (d, J=2 Hz, ArH).

EXAMPLE 170

3-Benzyl-6-hvdroxythiochroman-4-one

By the method of Example 3, 39.8 g (0.140 moi) of
the title product of the preceding Exzample gave 37.1 g
(98%) of present title compound, m.p. 73-77° C.

MS (m/e) 270 (M+), 251, 237, 179, 166 133, 132,
124, 115 and 91. IR (KBr) 1662, 1594, 1579, 1552 cm
lH-NMR(CDCl3 + DMSO-dg)delta(ppm) : 2.5-3.5 (m, SH),

6.9-7.4 (m, 7ArH), and 7.52 (4, J=2 Hz, ArH).

“4BAD ORIGINAL @
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EXAMPLE 171

3-Benzvl-6-(2-quinolvl)methoxvthicchroman-4-one
By the method of Example 55, 36.0 g (0.133 mol) of
the title product of the preceding Example and 26.0 g

(0.147 mol) of 2~chloromethylquincline gave 20.0 g
(37%) of present title compound, recrystallized from
CH2C12/diisopropyl ether, m.p. 127-130° C,

MS (m/e) 411 (M+), 320, 142, 117, 116, 115 and 91.
IR (CHCl,) 1669, 1592 cm™'. lu-nmr(cpcl,, 300
MHz)delta(ppm): 2.74-2.91 (m, 2H), 2.96 (m, 14), 3.07
(dd, S5=12, 3 dz, 1H), 3.28 (dd, c=15, 4 Hz, 1lH), 5.35
(s, OCHZ), 7.06-7.32 (m, 7ArH), 7.50 (44, J=8, 8§ Hz,
ArH), 7.60 (4, J=8 Hz, ArH), 7.639 (dd, J=8, 8 Hz, ArH),
7.78 (m, 22ar#H), 8.05 (d, 5=8 Hz, ArH), and 8.14 (&, J=8
Hz, ArH).

Analysis calculated for C NO,S:

26121V0;
C, 75.89; H, 5.14; N, 3.40%
Found: C, 75.72; H, 5.12; N, 3.33%.
EXAMPLE 172

cis- and trans-3-Benzvl-6-(2-quinolyl)-
methoxvthiochroman-4-ol

By the methods of Example 4, 2.51 g (7.08 mmol) of
the title product of the preceding Example gave in
order of elution 1.45 g (50%) of the cis-isomer,
recrystallized frdm ether/hexane, m.p. 93-108° C. and
1.13 g (39%) of the trans-isomer, recrystallized from
CHEClZ/diisopropyl ether, m.p. 128° C.

cis-isomer. MS (m/e) 413 (M'), 322, 277, 215,
182, 143, 142, 117, 116, 115 and 91. IR (KBr) 1613,
1599, 1368 cm . lH-NMR(CDCl3, 300 MEz)delta(ppm):

2.2 (m, 1H), 2.61 (é&d, J=12, 2 Hz, 1H), 2.72 (&4, J=14,
8 Hz, 1H), 2.92 (d4d, J=14, 8 Hz, 1H), 3.10 (t, J=12 Hz,
1H), 4.46 (s, 0OCH), 5.26 (s, OCHZ), 6.82 (dé, J=8, 2

Hz, ArH), 6.89 (s, ArH), 6.98 (d, J=8 Ez, ArH), 7.1-7.3

Temo BAD ORIGINAL @
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(m, SAarH), 7.50 (dd, J=8, 8 Hz, ArH), 7.56 (d, J=8 Hz,
ArH), 7.68 (dd, J=8, 8 Bz, Ard), 7.77 {(d, J=8 Hz, ArH)
8.01 (4, J=8 Hz, Ar) and 8.12 (d, J=8 Hz, ArH).
Analysis calculated for C26323N028:
C, 75.52; H, 5.61; N, 3.39%

Found: C, 75.63; H, 5.53; N, 3.26%.

trans-isomer. MS (m/e) 413 (MT), 271, 143, 142,
117, 116, 115 and 91. IR (KBr) 1617, 1598, 1565 cm '
lh-wMR(CDC1,, 360 MHz)delta(ppm): 2.35-2.7 (m, 4H),
3.34 (&4, 2=15, 3 Hz, 1H), 4.43 (4, J=4 Hz, OCH), 5.31
(s, OCHZ), 6.88 (dd, J=8, 2 Hz, ArH), 7.00 (4, J=2 Hz,
ArH), 7.05 (&, J=8 Hz, AarH), 7.1-7.3 (m, S5ArH), 7.52
(dd, 5=8, 8 Hz, ArH), 7.62 (d, J5=8 Hz, ArH), 7.63 (<4,
J=8, 8 Hz, ArH), 7.80 (4, J=8 Hz, ArH}, 8.05 (d, J=8
Hz, ArH) and 8,16 (d, J=8 Hz, ArH).
Analysis calculated as for cis-isomer:
Found: C, 75.63; H, 5.53; N, 3.26%.

EXAMPLE 173

cis- and trans-3-Benzyl-6-(2-quinolyl) -
methoxythiochrcman-4-one-1l-oxide
and
3-Benzyl-6-(2-guinolyl)methcxy-
thiochroman-4-one-1,1-dioxide

To a -5° to 0° C. solution of 12.0 ¢ (29.2 mmol)

of the title product of Example 171 in 100 ml CH,Ci,

was slowly added a sclution of 3-chloroperbenzoic acid
(.02 g, 46.6 mmol) in 50 ml CHZClz. The reaction
mixture was added to additional CH2C12 and saturated
NaHCO3, and the organic layer separated, cried over
Mgso, and evaporated to a sclid, which was purified vi
column chromatography on 1 Kg of silica gel eluted with
CH2C12 and ether to give in order of elution 650 mg
(5%) of 1,1-dioxide, 1.16 g (9.3%) of cis-l-oxide and

6.56 g (52.6%) of trans-l-oxide.
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1,1-dioxide, recrystallized frcm CH2C12/diiso—

oropyl ether, m.p. 177-178° C. MS (m/e) 443 (17), 143,
142, 117, 116, 115 and 91. IR (CHC13) 1695, 1619,
1590, 1571 cm t. TH-NMR(CDCl,, 300 MHz)delta (ppm) :
2.92 (44, J=14, 10 Hz, 1H), 3.4 (m, 2#), 3.52 (dd,
J=14, 5 Hz, 1lH), 3.72 (m, 1lH), 5.48 (s, OCHZ), 7.7 (m,
2ArH), 7.25 (m, 3ArH), 7.39 (d4, J=8, 2 Hz, ArH), 7.58
(m, 2ArH), 7.76 (m, 2ArH), 7.83 (d, J=8 Hz, ArH), 7.89
(d, J=8 Hz, ArH), 8.09 (4, J-8 Hz, ArH) and 8.21 (4,
J=8 Hz, ArH).
Analysis calculated for C26H21NO4S:
C, 70.41; H, 4.77; N, 3.106%.

Found: C, 70.19; 1u, 4.93; N, 3.10%.

trans~-l-oxide, recrystallized from CHZClz/diiso—
bropyl ether, m.p. 176-179° C. MS (m/e) 427 (M'), 143,
142, 117, 116, 115 and 91. IR (KBr) 1684 cm o,
LH-NMR(CDCl,, 300 MHz)delta(ppm): 2.8-3.1 (m, 3H),
3.48 (&4, J=12, 2 Hz, 1H), 3.56 (dd, J=12, 3 Hz, 1H),
5.45 (s, OCH,), 7.1-7.35 (m, 6ArH), 7.42 (dd, J=8, 2
Hz, ArH), 7.54 (dd4, J=8, 8 Hz, ArH), 7.60 (4, J=8 Hz,
ArH), -7.73 (ddd, J=8, 8, 1.5 Hz, ArH), 7.8 (m, 2ArH),
8.07 (d, J=8 Hz, ArH) and 8.19 (d, J=8 Hz, rH).
Analysis caiculated for C26H21N038:

c, 73.05; H, 4.95; N, 3.28%.

Found: €, 72.98; H, 5.21; N, 3.25%.

cis-1l-oxide, recrystallized from CHZClz/diiso—
oropyl ether, m.p. 149-151° C. MS (m/e) 427 ('), 411,
410, 143, 142, 115, 105 and 91. IR (CHC13) 1693, 158¢,
1567 cm '. lH-NMR(CDCly, 300 MHz)delta(ppm): 2.8-3.1
(m, 2H), 2.35 (d4, J=12, 3 Hz, 1lH), 3.49 (dd, J=15, 5
Hz, 1H), 4.02 (m, 1H), 5.48 (s, OCH2), 7.1-7.9 (m,
12ArH), 8.08 (dd, J=8 Hz, ArH), and 8.20 (d, J=8 Hz,
ArH). -
Analysis calculated as for cis-isomer:
Found: C, 73.25; H, 5.18; N, 3.26%.

Ty
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EXAMPLE 174

trans-3-encvl-6-(2-quinolyl)methoxy-
thiochroman~-4-0l-1,1-dioxide

To a 0° C. solution of 400 mg (0.903 mmol) of the
1,1-dioxide title product of the preceding Example in
6 ml methanol, 2 ml tetrahydrofuran and 2 ml CH2C12 was
added 25 mg (0.657 mmol) of sodium borohydride. After
5 minutes, the reaction was diluted with 2 ml water and
the precipitate which formed collected by filtration.
Drying of the solid in vacuo gave 391 mg (97%) of
present title compound, m.p. 1950-191° C.

MS (m/e) 445 (M+), 354, 263, 143, 142, 115, 105
and 91. IR (CHCL;) 3573, 3390, 1597, 1571 cm ',
ly-NMR (DMSO-d, + CDC1,)delta(ppm): 2.25 (dd, J=1¢, 11
Hz, 1H), 2.42 (m, 1H), 2.46 (d4d, J=13, 10 Hz, 1H), 2.8
(dd, J=12, 4 Hz, 1H), 2.99 (dd, J=14, 5 Hz, ArH), 4.09
(t, J=8 Hz, OCH; with D,O: d, J=9.23 Hz), 5.04 (s,
OCHz), 5.49 (&, J=8 Hz, OH), 6.69 (dd, J=8, 2 Hz, ArH),
6.75-6.95 {(m, SArH), 7.07 (4, J=2 Hz, ArH), 7.1-7.4 (m,
4ArH), 7.46 (d, J=8 Hz, ArH), 7.63 (d, J=8 Hz, ArH) ard
7.84 (4, J=8 Hz, ArH). '
Analysis calculated for C, H,,NO,S- iH 0:

C, 69.39; H, 5.26; N, 3.11%
Found: C, 69.58; H, 5.01; N, 3.08%.
EXAMPLE 175

r-3-Benzyl-6-(2-quinolyl)methoxy-
thiochroman-t-4-ol-t-l-oxide

(For comment re nomenclature, refer to
Example 99}.

By the method of the preceding Example without
isolation of the t-3-benzyl-r-4-ol isomer, 2.00 g (4.68
mmol) of trans-l-oxide title product of Example 173 was
converted to 1.45 g (72%) of present title compound,
m.p. 213-215° C.
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MS (m/e) 429 (M+), 412, 312, 311, 294, 143, 142,
117, 116, 115 and 91. 'H-NMR(CDCL,, 300 Miz)delta (pgm):
2.41 (a&d, J=14, 10 Hz, 1H), 2.61 (dé, J=13, 8 Hz, ArH),
3.05 (m, 2H), 3.25 (dd, J=14, 5 Hz, 1H), 4.25 (4, J=9
Hz, OH), 4.39 (dd, J=9, 7 Hz, OCH; with DZO: 4,
J=7.26 Hz), 6.98 (dd, J=8, 2 Hz, ArH), 7.1-7.3 (m,
SArH), 7.36 (d, J=2 Hz, ArH), 7.5-7.6 (m, 3ArH), 7.71
(ddd, J=8, 8, 1.5 Hz, ArH), 7.79 (d, J=8 Hz, ArH), 8.05
(d, J=8 Hz, ArH) and 8.15 (d, J=8 Hz, ArH).
Analysis calculated for C26H23N035:

C, 72.70; H, 5.40; N, 3.26%

Found: C, 72.35; H, 5.42; N, 3.23%,.

EXAMPLE 176

r-3-Benzyl-6-(2-guinolyl)methoxythio-
chroman-c- and t-4-ol-c-l-oxide

{For comment re ncmenclature, refer to
Example 99).

To a 10° C. mixture of 600 mg (1.41 mmol) of the
cis-l-oxide title product of Example 173 in 4 ml
methanol, 2 ml tetrahydrofufan and 4 ml CH,Cl, was
added 54 mg (1.42 mmol) of sodium borohydridej After
15 minutes the reaction solution was diluted with 4.0

2

and added to additional CHZCl2 and saturated NaCl. The

organic layer was separated over NaZSO and evaporated

to an oil, which was crystallized f:om4CH2C12 and
diisopropyl ether to give 554 mg (92%) of present title
compound as a 2:1 mixture of title trans-4-ol-1-
oxide:cis-4-ol-1-oxide, m.p. 133-14C° C.

MS (m/e) 429 (M+), 412, 294, 143, 142, 117, L1l€,
115 and 91. IR (CHCl;) 3575, 3350, 1597 and 1572 em™
"H-NMR(CDCl; + D,0, 300 MHz)delta(ppm): 4.50 (d,
5=2.64 Hz, cis-{1l,4) OCH) and 4.79 (4, J=7.85 Hz,

trans-(1,4) OCH).
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Analysis calculated for C26H23NO3S-3H20:
C, 71.95; H, 5.46; N, 3.23%
Found: C, 71.98; H, 5.11; N, 3.13%.

EXAMPLE 177

3-Benzvlidene-6-methoxy~4-chromanone

By the method of Example 1, 20.0 g (0.112 mol)
6-methoxy-4-chromanone and 11.9 g (0.112 mol)
benzaldehyde gave 25.1 g (84%) of present title
compound, m.p. 118° C.

MS (m/e) 266 (M'), 151, 150, 115 and 107. IR
(CHC1,) 1668, 1610 cm . ‘H-NMR(CDCl,)delta (ppm) :

3.85 (s, OCH3), 5.29 (d, J=2 Hz, CH,), 6.86 (4, J=8 Hz,
ArH), 7.00 (4, J=2 Hz, ArH), 7.1-7.5 (m, 6ArH) and 7.8:3
(t, J=2 Hz, vinvl H).
Analysis calculated for C17H14Q3:

C, 76.68; H, 5.30%.
Found: C, 76.64; H, 5.08%.

EXAMPLE 178
3-Benzyl-6-methoxv-4-chromanone

30H as
solvent, 6.85 g (25.8 mmol) of the title product of the
preceding Example was converted to 6.04 g (88%) of
present title compound, m.p. 71-72° C.

MS (m/e) 268 (M'), 237, 177, 150, 107 and 9i. IR
(CHCIB) 1682, 1617, 1586 cm-l. 1H-—NMR(CDC13)delta(ppm):
2.6-3.4 (m, 3E), 3.83 (s, OCHB), 4.2 (m, CHZ)’ 6.80 (&,
J=8 ¥z, ArH), 6.98 (d, J=2 Hz, ArH) ard 7.2 (m, 6ArH).
Analysis calculated for C17H1603:

C, 76.10; H, 6.01%.
Fcunc: C, 76.31; H, 5.90%,
EXAMPLE 179

By the method of Example 2, using CH

3-Benzvl-6-hydroxv-4-chromanone

By the method of Example 3, 5.50 g (20.5 mmol) of
the title product of the preceding Example was
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converted to 5.11 g (938%) oI present title compound,
m.p. 140-143° C.

'H-NMR(CDC1,)delta(ppm) i 2.6-3.6 (m, 3H), 4.3 (m,
CH,), 6,35 (bs, OH), 6.82 (d, J=8 Hz, Ard), 7.15 (dg,
J=8, 2 Hz, ArH), 7.3 (m, SArH) and 7.51 (4, J=2 Hz,
ArH).

EXAMPLE 180

3-Benzvl-6-(2-quinolvl)methoxy-4-chromanone

By the method of Example 138, 4.96 g (19.5 mmol)
of title prcduct ¢f the preceding Example ard 4.13 g
(19.5 mmol) of 2-chloromethylquinoline hydrochloride
gave 2.58 g (33%) of present title compound.

H-NMR(CDC1,)delta(ppm) : 2.66 (dd, J=15, 12 Kz,
1H), 2.86 (8 line m, 1H), 3.24 (dd, J5=14, 4 Hz, 1lH),
4,10 (44, J=14, 10 Hz, 1H), 4.29 (4ad, J=14, 10 Hz, 1lH),
5.34 (s OCHZ), 6.89 (d, J=8 Hz, Ard), 7.25 (m, 8ArH),
7.53 (m, 2ArH), 7.62 (4, J=8 Hz, ArH), 7.70 (dd, J=8, 8
Wz, ArH), 7.80 (d, J=8 Hz, ArH), 8.07 (d, J=8 Hz, ArH)
and 8.17 (d, J=8 Hz, ArH).

EXAMPLE 181

cis- and trans-3-Benzyl-6-
(2-quinolyl)methoxy-4-chromanol

By the methed of Example 139, 2.58 g (6.53 mmol)
of title prcéuct of the preceding Example gave in order
of eluticon (on 150 g silica gel with 66% ether-hexane
as eluant), and after recrystallizaticn from CHZClz/di—
isopropyl ether, 853 mg (33%) of the cis-isomer, m.pD.
107-108° C., and 710 mg (27%) of the trans-isomer, m.p.
148-149° C.

cis-iscmer. MS (m/e) 397 (M7), 261, 142, 115 and
91. IR (CHCl;) 1619, 1601, 1566 cm ~. H-NMR(CDCl
300 MHz)delta(ppm): 1.99 (d, J=6 Hz, OH), 2.28 (m,
CH), 2.63 (&é, J=13, 7 Hz, 1d), 2.86 (&d, J=13, 7 Hz,
1H), 4.02 (4, J=9 Hz, 1H), 4.45 (dd, J=8, 4 Hz, OCH),
5.26 (s, OCHZ), 6.75 (d, J=8 Hz, ArH), 6.87 (m, 2ArH),

3 ’
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7.25 (m, SArH), 7.52 (m, ArH), 7.60 (4, J=8 Hz, ArH),
7.70 (dé, J=8, 8 Hz, ArH), 7.80 (d, 5=8 Hz, ArH), 8.04
(d, 5=8 Hz, ArH) and 8.14 (d, J=8 Hz, ArH).
Analysis calculated for C26H23N03:

Cc, 78.57; H, 5.38; N, 3.52%
Found: C, 78.61; H, 5.80; N, 3.47%.

trans-isomer. MS (m/e) 397 (M%), 255, 142, 115

?nd 91. IR (CHCl,) 1619, 1601, 1566 e L.
“H-NMR(CDCl,, 300 MHz)delta(ppm): 2.05 (d, J=6 Hz,
OH), 2.18 (m, 1H), 2.52 (éd, J=14, 10 Hz, 1H), 2.790
(dd, J=14, 6 Hz, 1H), 3.93 (d&d, 5=13, 4 Hz, 1H), 4.16
(dd, J=12, 2 Hz, 1H), 4.43 (bt, OCH), 5.32 (s, OCHB),
6.80 (d, J=8 Hz, ArH), 6.92 (dd, J=8, 2 Hz, ArH), 7.00
(d, J=2 Hz, ArH), 7.1-7.3 (m, SArH), 7.54 (&4, J=8, 8
Hz, ArH), 7.66 (4, J=8 Hz, ArH), 7.72 (44, J=8, 8 Hz,
ArH), 7.82 (4, J=8 Hz, ArH), 8.06 (d, J=8 Hz, ArH) and
8.18 (4, J=8 Hz, ArH).
Analysis calculated for C26H23N03:

C, 78.57; H, 5.38; N, 3.52%.
Found: C, 78.54; H, S5.76; N, 3.47%.

TXAMPLE 182

3-Benzyl-6-(2-pyridvyl)methoxy-4-chromanone
By the method of Example 138, 5.00 g (19.7 mmol)
of the title product of Example 179 and 4.84 g (29.5

mnol) of 2-chloromethylpvridine hydrochloride gave
5.6 g (82%) of present title compound.
EXAMPLE 183

cis~- and trans-3-Benzyl-6-
(2-pvridvl)methoxy-4-chromanol

By the method of Example 139, 5.60 g (16.2 mmol)

of title product of the preceding Example gave, in
order of elution (600 g silica gel, eluted with ether)
and after recrystallization from ether-hexane, 3.59 g
(54%) of the cis-isomer, m.p. 125° C., and 1.97 g (35%)

of the trans-isomer, m.p. 126-127° C,.
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cis-isomer. MS (m/e) 347 (M%), 255, 205, 191,
167, 137, 117 and 91. IR (CHCl,y) 3653, 3340, 1595,
1574 cm™ . lH-NMR(CDCLB, 300 MHz)delta(pom): 2.29 (m,
1#), 2.85 (dd, =13, 7 Hz, lH), 2.87 (dd, J=13, 7 Hz,
1), 4.03 (d, J=7 Hz, CH,), 4.47 (4, J=3 Hz, OCH), 5.10
(s, OCH,), 6.75 (d, J=8 Hz, ArH), 6.83 (m, 2ArH),
7.1-7.4 (m, 6ArH), 7.47 (4, J=8 Hz, ArH), 7.69 (dd,
J=8, 8 Hz, ArH) and 8.53 (4, J=5 Hz, ArH).
Analysis calculated for C22H21NO3:
C, 76.06; H, 6.09; N, 4.02%
Found: C, 75.87; H, 6.32; N, 4.12%,
trans-isomer. MS (m/e) 347 (M7), 255, 211, 191,
167, 137, 117 and S1. IR (CHCl,) 3583, 3376, 1595,
1573 cm L. 1H-NMR(CDC13, 300 MEz)delta(ppm): 2.19 (m,
1H), 2.52 (dd, J=14, 9 Hz, 1H), 2.72 (dd, J=14, 7 Hz,
1), 3.90 (dd, J=12, 6 Hz, 1H), 4.16 (dd, J=12, 2 Hz,
1H), 4.43 (d, J=5 Hz, OCH), 5.14 (s, OCH;), 6.78 (4,
J=8 Hz, ArH), 6.90 (dd, J=8, 2 Hz, ArH) 6.95 (d, J=2
Hz, ArH), 7.1-7.4 (m, 6ArH), 7.51 (d, =3 Hz, ArH),
7.71 (44, J=8, 8 Hz, ArH) and 8.54 (4, J=5 Hz, Arg).
Analysis calculated for C22H21N03:
C, 76.06; H, 6.09; N, 4.03%
Found: C, 75.93; H#, 6.31; N, 4.30%.
EXAMPLE 184

trans-3-Benzyl-6-(2-pyridyl)-
methoxv-4-chrcmanol Hvdrochloride

By the methcd of Example 118, 800 mg (2.31 mmol)
of title product of the preceding Example gave 841 mg
(35%) of present title compound, crvstallized from
ethanol-ether, m.p. 138-140° C.

MS (m/e) 347 (M+—HC1), 255, 211, 191, 137, and 91.
IR (KBr) 3355, 1615, 1527, 1491 cm-l. 1H-NMR(DMSO-d
300 MHz)delta(ppm): 2.10 (m, 1H), 2.44 (d&é, J=14, 8

Hz, 1H), 2.77 (dd4, J=14, 6 Hz, 1lH), 3.84 (&4, J=12, 6

6[
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Hz, 1H), 4.05 (&4, J=12, 2 Hz, 1lH), 4.30 (&, J=6 Hz,
OCH), 5.38 (s, OCH3), 6.76 (d, J=8 Hz, ArH), 6.93 (dd,
, 2 Hz, ArH) 7.08 (d, 5=2 Hz, ArH), 7.1-7.4 (m,
SArH), 7.82 (dd, J=8 Hz, ArH), 7.94 (&, J=8 Hz, ArH),
8.36 (dd4, J=8, 8 Hz, ArH) and 8.82 (d, J=5 Hz, ArH).
Analysis calculatéd for C22H22C1N03-HZO:

C, 65.75; H, 6.02; N, 3.49%
Found: C, 65.58; H, 6.14; N, 3.05%,

EXAMPLE 185

T -
w=

6-Hydroxy-3-{3,4-(methylenecioxy)-
benzvlidene]-4-chromanone

By the method of Example 1, 5.7 ¢ (34.8 mmol) of
6-hvdroxy-4-chromanone and 5.21 g (34.S mmol) of
piperonol gave $9.21 g (90%) of present title compound,
tlc (60% ether-hexane) Rf 0.20.

“H-NMR (DMSO-d,)delta(ppm) :  5.33 (d, J=2 Hz, CH,),
6.10 (s, ocazo), 7.0 (m, SArH), 7.15 (m, ArH) and 7.61
(t, J=2 Hz, vinyl H).

EXAMPLE 186

6-Hydroxy-3-{3,4-(methylene-
dioxv)benzvl]-4-chromanone

By the method of Example 2, 9.00 g (30.4 mmol) of
the title product of the preceding Example gave 7.15 g
(79%) of present title compound, tlc (60% ether-~-hexane)
Rf 0.38.

L4-NMR(CDC1, + DMSO-d)delta(ppm): 2.3-3.3 (m,
3H), 3.9-4.5 (m, 2H), 5.96 (s, OCH,0) and 6.6-7.6 (m,
6ArH) . )
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EXAMPLE 187

3-[3,4-(Methylenedioxy)benzyl] -6~
(2-quinolyvl)methoxy-4-chromagcne

8y the method of Example 138, 6.90 g (23.1 mmol)
of title product of the preceding Example and 4.96 g

(23.1 mmol) of 2-chloromethylquinoline hydrochloride
gave 5.40 g (53%) of present title compound, tlc (10%
ether-dichloromethane), Rf 0.39,.

'H-NMR (DMSO-d()delta(ppm) :  2.55 (m, 1H), 3.0 (m,
2H), 4.68 (dd, J=12, 12 Hz, 1H), 4.27 (dd, 5=12, S Hz,
1H), 5.35 (s, OCH,), 5.97 (s, OCH,0), 6.62 (4, J=8 Hz,
ArH), 6.78 (m, 2ArH), 6.98 (d, J=8 Hz, ArH), 7.30 (m,
2ArH), 7.60 (m, Z2ArH), 7.76 (éd, J=8, 8 Hz, ArH), 7.98
(m, 2ArH) and 8.38 (4, J=8 Hz, ArH).

ELAMPLE 188

cis- and trans-3-(3,4-(Methylenedioxy)-
benzyl] -6 -(2—cu1nolyl)methoxv 4-chromanol

By the method of Example 139, 3.92 g (8.92 mmol)
of title product of the preceding Example gave in order

of elution (on 400 g silica cel, eluted with 25% ethyl
acetate-dichloromethane) and after recrystallization
from dichloromethane-diisopropylether, 1.91 g (49%) cf
the cis-isomer, m.p. 140-143° C., and 1.16 g (30%) of
the trans-isomer, m.p. 153-155° C.

cis-isomer. MS (m/e) 441 (M%), 281, 261, 251,
160, 142, 135 and 115. 1IR (CHC13) 3590, 3355, 1619,
1601, 1566 cm . “H-NMR(CDCL, 300 ¥Hz)delta(ppn) :
1.85 (4, J=6 Hz, OH), 2.17 (m, 1H), 2.51 (&4, J=14, 7
Hz, 1H), 2.71 (dd4, J=13, 8 Hz, 1lH), 3.%7 (4, J=8 Hz,
2H), 4.41 (bt, OCH; with D,0: D, 5=3.37 Hz), 5.24 (s,
OCHZ), 5.89 (s, OCHZO), 6.65 (m, 4ArH), 6.83 (m, 2ArH),
7.48 (d¢, J=8, 8 Hz, ArH), 7.57 (d, 5=8 Hz, ArH), 7.67
(ad, J=8, 8 Hz, ArE) 7.76 (&, J=8 Hz, ArH), 8.00 (&,
J=8 Hz, ArH) and 8.11 (d, J=8 Hz, ArH).
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Analysis calculated for C27H23NOS:
C, 73.46; H, 5.25; N, 3.17%
Found: C, 73.73; H, 5.15; N, 3.12%.

trans-isomer. MS (m/e) 441 (M%), 281, 261, 251,
160, 143, 142, 135 and 115. IR (CHCl,) 3590, 3355,
1619, 1601, 1566 cm 1. 1H-NMR(CDC13, 300 MHz)delta (ppm) :
2.08 (m, 1H), 2.40 (dd, J=15, 11 Hz, 1H), 2.S58 (dd,
J=14, 6 Hz, 1H), 3.87 (dd, J=12, S Hz, 1H), 4.12 (dd,
=11, 2 Hz, 1H), 4.38 (bt, OCH; With D,0: d, J=3.96
Hz), 5.28 (s, CCH,), 5.89 (s, OCH,0), 6.54 (d, J=8 Hz,
ArH), 6.62 (d, J=2 Hz, ArH), 6.67 (d, J=8 Hz, ArH),
6.75 (d, J=8 Hz, ArH), 6.89 (44, J=8, 2 Hz, ArH), 6.95
(d, J=2 Hz, ArH), 7.50 (dd, J=8, 8 Hz, ArH), 7.62 (d,
J=8 Hz, ArH), 7.66 (dd, J=8, 8 Hz, ArH), 7.68 (d, J=3
Hz, ArH), 8.02 (4, J=8 Hz, ArH) and 8.14 (4, J=8 Hz,
ArH).

Analysis calculated for C

4 —~

27823804
C, 73.46; H, 5.25; N, 3.17%

Found: C, 73.89; H, 5.08; N, 3.16%,
EXAMPLE 189

6-Hvdroxy-:-(3,4-dimethoxvbenzvlidene) -4-chromarore

By the method of Example 1, 5.00 g (30.5 mmol) of
6-hydroxy-4-chromanone and 5.06 g (30.5 mmol) of
veratraidehyde gave 4.29 g (45%) of present title
compound, tlc (66% ether-hexane) Rf 0.13.

EXAMPLE 190

trans-6-Hydroxy-3-(3,4-dimethoxybenzyl) -4-chromanol

To a 0° C. suspension of 1.20 g (33.6 mmol) o=
lithium aluminum hydride in 26 ml tetrahydrofuran was
added (siowly) a suspension of 4.19 g (13.4 mmcl) of
title product of the preceding Example in 30 ml
tetrahydrofuran. The reaction mixture was heated to
reflux for 30 minutes, then cooled to 0° C. and

quenched with water. The quenched reaction was
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acidified with 60 ml 10% sulfuric acid and extracted
Wwith ether. The organic extrac: was dried over MgSO

.
4
and evaporated. The crude product was purified via

column chromatography on 400 g of silica gel eluted
with 50% ethyl acetate/CH2Cl2 to yield (after crystal-
lization from dichloromethane-isopropyl ether) 3800 mg
(21%) of present title compound, m.p. 165-166° C,

MS (m/e) 316 (M%), 152, 137, 121 and 107. IR
(KBr) 1593, 1515, 1495 cm™>. TH-NMR(CDCl, +
DMSO-dS)delta(ppm): 2.05 (m, 1H), 2.34 (dé,

Hz, lH), 2.5% (&d, °=15, 6 Hz, 1H), 2.45 (d, J=6 Hz,
oH), 3.76 (s, ZCCH3), 4,05 (&4, J=12, 2 Hz, 1H), 4.26
(¢, J=6 Hz, OCH), 6.5-6.8 (m, 6ArH) and 7.91 (s, CH).
Analysis calculated Zor C18H2005-1/8H20.
c, 67.86; H, 6.41%.
Found: C, 67.81; H, 6.37%.
EXAMPLE 191

=15, 10

(&)

-

(&

trans-3-(3,4-Dimethoxybenzyl)-6-
(2-quinolvl)methoxy-4-chromanol

By the method of Example 138, 700 mg (2.22 mmol)

of the title product of the preceding Example and 711 mg
(3.32 mmol) o= 2-chlorometnylquinoline hydrochloride
gave 700 mg (69%) of present title compound, recrvstal-
lized from ethyl acetate-ether, m.p. 175° C.

MS (m/e) 457 (M+), 306, 261, 176, 152, 151, l44,
143 and 115. IR (KBr) 1617, 1599, 1570 e,
Li-wmr (DMSO-d, 300 MHz)delta(pem): 2.00 (m, 1K), 2.2
(dd, J=14, 9 Hz, 1H), 2.61 (dd, J=14, 6, 1H), 3.70 (s,

208;), 3.77 (a3, J=i2, 6 #z, 1H), 3.99 (dd, J=1Z, 2

4z, 1H), 4.19 (bs, OCH), 5.28 (s, OCH,), 5.43 (bs, OH),
6.57 (4, 3=8 £z, ArE), 6.66 (&, J=8 Hz, ArH), 6.72 (bs,
ArH), 6.78 (d, J=8 Hz, ArH), 6.85 (dd, J=8, 2 Hz, ArH),
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6€.99 (d, J=2 Hz, ArH), 7.57 (3é, J=8, 8 Hz, ArH), 7.62
(¢, J=8 Hz, ArdH), 7.74 (a4, =8, 8 Hz, ArH), 7.96 (m,
2ArH) and 8.37 (&, J=8 Hz, ArH).
Analysis calculated for C28H27NOS:
C, 73.51; H, 5.95; N, 3.06%.
Found: C, 73.28; H, 5.92; N, 2.92%.
EXAMPLE 192

3S,4R~- and 3R,45-3-Benzyl-6-(2-quinolyl)-
methoxy-4-chromanyl R-O-Acetylmandelate

1}

By the method of Example 6, 19.97 g (50.30 mol) of

the trans-title product of Example 181 and 11.71 g
(60.36 mol) of (R)=-(~)-O-Acetylmandelic acid gave in
order of elution (2.7 kg silica gel, eluted with 10%
ether-toluene) and after recrystallization from
dichloromethane-ether 10.87 g (37.7%) of the
3S,4R-diastereomer, m.p. 142-145° C., and 5.97 g
(20.7%) of the 3R,4S-diastereomer. The absolute
configuration of these diastereoisomers was determined
by X-ray crystallography.

IR -3 ] i T : 4 +
3S,4R-dilastereolisomer: MS (m/e) 573 (M7), 396,

380, 288, 261, 237, 142 and 91. IR (CHCl,) 1740, 1612,
1599 cn™'. 'H-NMR(CDCl,, 300 MHz)delta(ppm): 2.16 (s,
CH,CO), 2.33 (m, 1H), 2.47 (dd, J=12, 10 Hz, 1), 2.71
(éd, J=12, 6 Hz, 1H), 3.90 (dd, J=12, 3 Hz, 1H), 4.05
(ad, J=12, 2 Hz, 1H), 5.04 (d, J=14 Hz, 1H), 5.11 (d,
J=14 Hz, 1H), 5.63 (&, J=3 Hz, OCH), 5.81 (s, CH), 6.52
(&, J=2 ¥z, ArH), 6.74 (&, J=8 Hz, ArH), 6.87 (dd, J=3,
2 Hz, Ard), 7.1-7.45 (m, 10Ard), 7.51 (éd, J=8, 8 Hc,
ard), 7.57 (&, J=8 Kz, ArH), 7.70 (&d, J5=§, 8 Hz, Aar:

I

) .
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arHd), 38.05 {4, 5=8 Hz, ArH) and 8.15

20

{alpha] = +0.69° {acetcns,

D

T 1 r ! ) .
Analysis calculated for CBGHBINOG'

C, 75.38;

Found: C, 75.54;
3R,4S-diastereoisomer: . (m/e) 573 (M'), 380,

288,
1

H, 5.45; N, 2.44%.
H, 5.47; N, 2.45%.

260, 237, 142 and 91.
H—NMR(CDC13, 300 MHz)céelta(ppm): 1.99 (m,

IR (CHCl,) 1740, 1599 cm .

1

1H), 2.18

(s, CHBCO), 2.37 (&d, 5=12, 10 Hz, 1lH), 2.53 (dd, J=12,
1H), 3.76 (d, J=3.29 Hz, CHz), 5.28 (s, OCHZ),
3! OCH), 5.87 (s, CH), 6.77 (4, J=8 Hz,

6 Hz,
5.68
ArH),
7.01
J=8,

(d, J=3

52,

6.90 (d, J=

(d, J=8 Hz,
8 Hz, ArH),

C, 75.38;

Found: C, 75.13;

2 Hz, Ard4), 6.94 (d4d, J=8,
ArH), 7.1-7.45 (m, 9ArH),

2 Hz, ArH),
7.51 (dq4,

7.7 (m, 2H), 7.80 (d, J=8 Hz, ArH),
8.06 (d, J=8 Hz, ArH) and 8.18 (d, J=8 Hz, ArH).
(alphal2® = -41.65° (acetone, c=0.0121)
Analysis calculated for C, _H,,NO_:

36731776
H, 5.45; N, 2.44%.

H, 5.51; N, 2.39%.
EXAMPLE 193

3S-Benzyl-6-(2-quinolyl) -

methoxy-4R-chromanol

By the method of Example 7, the 3S,4R-diastereomer

of the preceding Example gave 6.42 g (87%) of the title

compound, recrystallized from CH2Clz-diisopropyl ether,

m.p.

137-138° C.
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1 . . ,
MS, IR and "H-NMR were i1dentical toc those of the
racemic trans-title product ol Example 181, and of the

JR,4S-enantiomer of the next Example.

[alpha]éo = +21.6° (methanol, ¢=0.0101)
Analysis calculated for C,_H,,NO,:

26723773
C, 78.57; H, 5.38; N, 3.52%.

" Pound: C, 78.19; H, 5.74; N, 3.50%.

EXAMPLE 194

3R-Benzyl-6-(2-quinolyl)-
methoxy-4S-chromanol

By the method of Example 7, 5.91 g (10.3 mmol) c<
the 3R,4S5-diastereomer of Example 191 gave 3.76 g (92%)
of present title compound, recrystallized from
CHZClz—diisoprop¥l ether, m.p. 138° C.
MS, IR and "H-NMR were identical to those of the
racemic trans-title product of Example 181, and cf the
3s,4R-enantiomer of the preceding Example.
lalphal 2% = -21.9° (methanol, ¢=0.0122)
Analysis calculated for C25H23N03:

C, 78.57; H, 5.38; N, 3.52%.

Found: C, 78.32; h, 5.75; N, 3.47%.

EXAMPLE 195

3-Benzyl-6-(2-guinolyl)methoxy-+4-chromanyl
4-Piperidinobutvrate Dihydrochloride

To a 0° C. mixture of 980 mg (8.04 mmol) -
4-(N,N-dimethylamino)pyridine, 1.25 g (6.04 mmol) of
4-piperidinobutyric acid hydrochloride and 2.00 g (5.04
mmol) of the trans-title prodict of Example 181 in
10 ml of dichlorom:thane was added 1.14 g (5.54 mmol)
of dicyclohexyl carsbodiimide. The resultant mixture
was stirred for 15 hcurs at 253° C. and then £filtered.
The filtrate was evaporated and the residue purified
via column chromatography on 150 g of silica gel eluted

with 10% methanol-dichloromethane to give an oil. This
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©il was dissolved in ethanol and acidified with 10.1 ml
of 1IN hydrochloric acid. The solvent was removed on a
rotating evaporator and the residue crystallized from
dichloromethane-diisopropyl ether to give 2.97 g (95%)
of present title compound, m.p. 145-150° C
H-NMR(CDCl,, 300 MHz)delta(ppm): 1.25 (m,), 1.8 (m),
2.22 (m), 2.38 (m), 2.47 (dd, J=14, 9 Hz, 1H), 2.60
(dd, J=12, 6 Hz, 1lH), 2.81 (m), 2.9-3.2 (m), 3.46 (m),
3.99 (44, J=12, 2 Hz, 1lH), 4.04 (dd, J=12, 2 Hz, 1lH),
5.64 (d, J=3 Hz, OCH), 5.76 (d, J=20 Hz, 1H), 5.82 (d,
J=20 Hz, lH), 6.81 (d, J=8 Hz, ArH), 6.96 (m, 2ArH),
7.1-7.3 (m, SArH), 7.82 (dd, J=8, § Hz, ArH), 8.01 (dd,
J=8, 8 Hz, ArH), 8.08 (d, J=8 Hz, ArH), 8.12 (d, 5=8
Hz, ArH) and 8.82 (m, Z2ArH).

Analysis calculated for C

35H40C12N204~H20:
C, 65.52; H, 6.60; N, 4.37%,
Found: C, 65.69; H, 6.40; N, 4.37%.
EXAMPLE 196

3S-Benzyl-6-(2~quinolyl)methoxy-4R-
chreomanyl 4-Piperidinobutyrate

By the method of Example 195, 3.21 g (8.09 mmol)
of the title oroduct of IZxample 193 and 2.01 g (9.70
mmol) of 4-piperidinobutyric acid hydrochloride gave
4.45 g (88%) present title product as a solid.

MS (m/e) 550 (M+-2 HCl), 407, 379, 288, 237, 169,
147, 142, 115, 58 and 91. IR (CHC13) 1730, 1647,
1602 cm™ !

Analysis calculated for C Cl.N.O

3584001 N,0,0
C, 67.40; H, 6.46; N, 4.49%.
Found: C, 67.56; H, 6.57; N, 4.40%.

[alphalgo = +44.20° (methancl, c=0.0119).
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SXAMPLE

197

3R-Benzyl-6-(2-quinolyl)methoxy- 45-
chrﬂmgnvl 4-Piperidincbutvrate

Example 195,

l1.8¢8 g

(4.74 mmol)
of the title product of Example 194 and 1.18 g (5.68

rmol) of d4-piperidinobutyric acid hydrochloride gave
2.68 g (91%) present title product as a solid.

MS (m/e) 550 (M'-2 HCl),
42, 115, 98 and 91.

ie9, 147,

1602 cm .

1

1

407,

379, 288,
IR (CHC13) 1730,

Analysis calculated for C,_.H,.Cl_N_.O

c,
Found: C,.
[alpha]zo

35740

67.40; H, 6.46; XN,
67.58; H, 6.55; N,

-43.38° (methanol,
EXAMPLE 198

2" 2V4¢

4.49%,

4.41%,
c=0.0114),

trans-3-Benzyl-6-(2-cuinolyl)methoxy-
4~chromanyl Hemisuccinate

To a solution of 1.00 g

237, 170,

1646,

(2.52 mmol) of the trans-

title product of Example 181 in 8 ml pyridine was added

277 mg (27.7 mmol) of succinic anhydride and the reaction

heated at 80° C. for 12 hours

-

The reaction was

evaporated in vacud to an oil which crystallized upon

addition of ether.

Recrystallization from dichlcro-

methane-diisopropyl ether gave 912 mg (73%) cf present
title product, m.p. 175-176°

MS
and 91.
MHz)delta(ppm): 2.30 (m, 1lH

I

(da, J=12,

(d, J=15 Hz, 1H), S5.22 (&,
¥z, CCH),

ArH),

6.94

R

6.

(m/e) 497 (M7), 396,

(KBr) 1731,
H)

6 Hz, 1H), 4.00 (d
b

70 (d, 3=8 Hz, Ar
(¢, J=2 Hz, ArH),

C
3

1703 cm~

’

79, 3
1

62

, 26

1, 237,
ld-NMR(CDCl

2.4-2.8 (m, 6H),

J=1

14
3 Hz,
)

, 6
.1-7,

2,

1

.84

3

2 H
5,

(ad,

(m,

2, 1lH)
5.75 |
J=8,
S5ArH),

142
3 300
3.83
, 5.29
é, J=6
2 Hz,
7.52

e o
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(dd, J=8, 8 Hz, ArH), 7.70 (=, 2arH), 7.79 (&, :
ArH), 8.15 (d, J=8 Hz, ArH) and 8.21 (4, J=3 Hz, ArH).
Analysis calculated for C3OH27N06:
C, 72.42; H, 5.47; N, 2.82%.
Found: C, 72.16; H, 5.43; N, 2.70%.
EXAMPLE 199

trans-3-Benzyl-6-(2-quinolyl)methoxy-4-
chromanyl Hemisuccinate Ester, Sodium Salt

To a solution of 300 mg (0.604 mmol) of the title

procduct of the preceding Example in 50 ml ethanol was
added 0.604 ml of 1IN sodium hydroxide. The reaction
solution was evaporated in vacuo and the residue
triturated with ether to give a quantitative yield of
present title product as a solid.

EXAMPLE 200

trans-3-Benzyl-6-(2-quinolyl)methoxy=-4~chromanyl
Hemisuccinate Ester, Ethanolamine Salt

To a solution of 300 mg (0.604 mmol) of the title
product of Example 198 in 50 ml dichloromethane was
added 36.8 mg (0.604 mmol) of ethanolamine. The

reaction solution was evaporated in vacuo and the

residue triturated with ether to give a quantitative
yield of present title product as a solid.
EXAMPLE 201

6-Methoxy-3-(2-pvridvl)methvlene-4-chromanone

By the method of Example 1, 20.0 g (0.112 mol) of
6-methoxy-4-chromanone and 18.0 g (0.163 mol) of
2-pyridinecarbaldehyde gave 17.5 g (60%) of present
title product, m.p. 109-111° C.

MS (m/e) 267 (M7), and 117. IR (CHCl,) 1663,
1611, 1586, 1564 cm t. 1H—NMR(CDC13, 300 MHz)delta(ppm):
3.80 (s, OCH3), 5.83 (&, J=2 dz, CHZ), 6.89 (d, J=8 Hz,
ArHd), 7.17 (dé, 5=8, 2 Hz, ArH), 7.2 {(m, ArE), 7.39 (&,
J=2 Hz, ArH), 7.46 (&, J=8 Hz, ArH), 7.70 (m, 2ArH) and
8.67 (d, J=2 Hz, vinyl E).

o
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Analysis.calculated for C16H13N03:
C, 71.90; H, 4.90; N, 5.24%.
Found: C, 71.98; H, 4.90; N, 5.22%.
EXAMPLE 202
6-Methoxv-3-(2~pyridylmethvl)-4-chromanone

By the method of Example 2, 154 g (0.577 mol) of
title product of the preceding Example gave 128 g (82%)
of present title product, m.p. 112-114° C,

MS (m/e) 269 (M'), 254, 177, 118, 107 and 93. IR
(KBR) 1684, 1641, 1620, 1588, 1565 cm *. lH-NMR(CDC1
300 MHz)delta(ppm): 2.82 (dd, J=14, § Hz, 1H), 3.29
(m, 1H), 3.39 (dd, 5=14, 4 Hz, lH), 3.74 (s, OCH,),
4.17 (ad, J=10, 9 Hz, 1lH), 4.45 (d4d, J5=11, S Hz, 1H),
6.84 (d, J=8 Hz, ArH), 7.02 (dd, J=8, 2 Hz, ArH), 7.038
(dd, J=8, 8 Hz, ArH), 7.18 (44, J=8, 2 Hz), 7.27 (4,
J=2 Hz, ArH), 7.56 (&éd, J=8, 8, 2 Hz, ArH) and 8.47
(d, J=5 Hz, ArH). ‘

Analysis calculated for C

3'

16815803
c, 71.13; H, 5.57: N, 5.12%.
Found: C, 71.36; H, 5.61; N, S5.12%.

EXAMPLE 203

b=-Hydrcoxv-3-(2-pvridvimethvl)-4-chromanone
By the method of Example 3, 128 ¢ (0.474 mol) of

the title product of the preceding Example gave 104 G

(86%) of present title product, crystallized from ethyl
acetate, m.p. 150-151° C,

MS (m/e) 255 (M7), 183, 137, 118, 117 and 93. IR
(KBR) 1691, 1645, 1616, 1599, 1566 cm !
1H—NMR(DMSO—d6)delta(pp“): 2.81 (4d, J=16, 10 Hz, 13),
3.2-3.3 (m, 2H and H,0), 4.20 (t, J=12 Hz, 1H), 4.36
(dé, J=12, 4 Hz, 1H), 6.88 (&, J=8 Kz, ArH), 7.01 (&g,
J=8, 2 Hz, ArH), 7.10 (4, J=2 Hz, ArH), 7.22 (34, o=
8 Hz, ArH), 7.31 (4, J=8 Hz, ArH), 7.72 (dd, J=8, 8
ArH), 8.47 (d, J=5 Hz, ArH) and 9.50 (bs, OH) .

o8]

’
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}=-d-chrcmanol

By the method of Example 4, 11.5 g (45.1 mmol) of

the title product of the preceding Example gave a crude
mixture of isomers. This mixture was purified and the
isomers separated via column chromatography on 830 g of
silica gel eluted with 10% isopropancl-60% ethyl
acetate-30% dichloromethane chromatography to give, in
order of elution, 4.27 g (31%) or cis-isomer, m.p.
153-155° C. and 5.50 g (40%) of trans-isomer, m.p.
146-147° C.
cis-isomer. MS (m/e) 257 (M'), 240, 147, 118 and

93. IR (KBr) 1617, 1599, 1563 cm .
1H-NMR(DMSO-ds)delta(ppm): 2.41 (m, 1H), 2.68 (m, 1lH),
2.96 (&4, J=14, 6 Hz, 1H), 3.91 (m, 2H), 4.35 (bs,
OCH), 5.36 (d, J=7 Hz, OH), 6.6 (m, 3ArH), 7.22 (m,
Ary), 7.31 (d, J=8 Hz, ArH), 7.72 (dd, J=8, 8 Hz, ArH),
8.48 (bs, ArH) and 8.81 (s, OH).
Analysis calculated for C15H15N03:

Cc, 70.02; H, 5.88; N, 5.44%,
round: C, €9.86; H, 5.82; N, 5.33%.

trans-isomer. MS (m/e) 257 (M+), 240, 118 and 93.

IR (KBr) 1613, 1595, 1570 cm -
lH-NMR(DMSO-d6)delta(ppm): 2.32 (m, 1K), 2.61 (&&,
J=13, 8 Hz, 14), 2.88 (ad, J=13, 5 Hz, 1lH), 3.82 (dd,
J=12, 6 Hz, 1H), 4.07 (44, J=12, 2 Hz, 1H), 4.25 (t,
J=6 Hz, OCH; with D,O: d, J=6 Hz), 5.47 (d, J=¢ Hz,
CH), 6.58 (bs, 2arH), 7.75 (bs, ArH), 7.24 (<&, J=8 Hz,
Ard), 7.72 (é&, 5=8, 8 Hz, ArH), 8.51 (&, J=4 Hz, ArH)
and 8.84 (s, CE).
Analysis calculated for C15H15N03-1/8H20:

C, 69.42; H, 5.92; N, 5.40%,
Found: C, 69.61; H, 5.86; N, 5.35%.
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EXAMPLE 205

-32-(2-Pyridyimethyl)-6-
(2-zuinolvl)methoxy-4-chromanol

By the method of Example S, 5.00 g (19.5 mmol) of
the cis-title product of the preéeding Example and
3.54 g (20.0 mmol) of 2-chloromethylquinoline gave
4.41 g (57%) of present title product, recrystallized
from CH2C12-diisopropyl ether, m.p. 115-118° C,
MS (m/e) 398 (M+), 306, 288, 256, 142, 118 and 93.
IR (KBr) 1618, 1594, 1566 cm_l. 1H—NMR(CDC13 300,
MHz)delta(ppm): 2.38 (m, 1H), 2.84 (dd, J=15, S Hz,
16), 3.00 (dd, J=12, 11 Hz, 1lH), 4.07 (m, 2H), 4.38 (&,
J=3 Hz, OCH, with DZO: €, J=3.63 Hz), 5.32 (s, OCHz),
5.38 (bs, OH), 6.78 (4, J=3 Hz, ArH), 6.88 (dd, J=8, 2
2z, ArH), 7.01 (d, J=2 Hz, ArH), 7.2 (m, 3H), 7.52 (ad,
J=8, 8 Hz, ArH), 7.65 (m, 3ArH), 7.81 (4, J=8 Hz, ArH),
8.05 (d, J=8 Hz, ArH), 8.16 (4, J=8 Hz, ArH) and 8.54
(@, J=5 Hz, ArH).
Analysis calculated for C25H22N203:
C, 75.36; H, 5.56; N, 7.03%.
Found: C, 75.30; H, 5.52; N, 6.98%,
EXAMPLE 206

trans-3-(2-Pyridylmethyl)-6-
(2-guinolvl)imethoxv-4-chromancne

By the method of Example 5, 4.00 g (15.6 mmol) of
the trans-title product of Example 204 and 2.89 g (16.3

mmol) of 2-chlorcmethylquinoline gave 3.80 g (61%) of

present title product, also crystallized from CH2C12-

diisopropyl ether, m.p. 121-123° C.

¥S (m/e) 306, 288, 256, 144, 118 and 93. IR (X3r)
1658, 1619, 1589 cm L. 1H—NMR(CDC13 + 0,0, 300
MHz)delta(ppm): 2.27 (m, 1H), 2.75 (dd, J=13, 6 Hz,
16), 2.94 (dd, J=13, 7 Hz, 1H), 3.89 (dd, J=12, 6 Hz,

1H), 4.20 (dd, J=12, 2 Hz, 1H), 4.56 (d, J=6.26 Hz,
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OCH), 5.30 (s, OCH,), 6.74 (d, J=8 Hz
J=8, 2 Hz, ArH), 7.12 (m, 3aAr#H), 7
§.45 (d, J=8 Hz, ArH), 8.15 (d, J=8 H
(&, J=5 Hz, ArH).
Analysis calculated for C25H22N203:
c, 75.36; H, 5.56; N, 7.03%.

Found: C, 75.11; H, 5.64; N, 6.95%.

trans-isomer. MS (m/e) 348 (M*), 331, 256, 238,
118 and 93. IR (CHCl,) 3200, 1595, 1571 cm ..
lH-NMR(CDCl,, 300 MHz)delta(ppm): 2.47 (m, 1H), 2.79
(dd¢, J=15, 6 Hz, 1H), 2.95 (ad, J=13, 6 Hz, 1H), 3.92
(&d, J=11, 9 Hz, 1H), 4.21 (dd, J=11, 3 Hz, 1H), 4.59
(4, J=6 Hz, OCH), 4.98 (bs, OH), 5.14 (s, OCH,), 6.73
(4, J=8 Hz, ArH), 6.82 (dd, J=8, 2 Hz, ArH), 7.15 (m,
4ArH), 7.49 (&, J=8 Hz, ArH), 7.60 (ddd, J=8, 8, 2 Hz,
ArH), 7.68 (ddd, J=8, 8, 2 Hz, ArH), 8.48 (d, J=6 Hz,
ArH) and 8.54 (4, J=6 Hz, ArH).
Analysis calculated for C21520N203:

C, 72.40; H, 5.79; N, 8.04%.

Found: C, 72.41; H, 5.52; N, 8.05%,.

EXAMPLE 207

ATrH), 6.87 (44,
9 (m, S5ArH),
, ArH) and 8.44

cis- and trans-6-(2-pyridyl)methoxy-
3-(2-pvridylmethvl)-4-chromanol

By the method of Example 78, 10.0 g (38.9 mmol) of

a mixture of the title products of Example 204 and

5.08 g (39.9 mmol) of 2-picolyl chloride gave, in order
of elution (360 g silica gel eluted with 50% acetone-
dichloromethane as eluvant), 3.30 g (24%) of cis-isomer,
m.p. 85-95° C., and 5.69 g (42%) of trans-isomer, m.D.
103-104° C., both recrystallizecd from CHZClz-diisopropyl
ether.

cis-isomer. MS (m/e) 348 (M¥), 256, 238, 119,
118, 93 and 92. IR (CHCl,) 3262, 1595, 1571 em” L.

1H-NMR(CDC13, 300 MHz)delta(ppm): 2.37 (m, 1H), 2.83

s
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(ad, J=12, 5, 15), 2.99 (ad, J=12, 11 Hz, iH), 4.05 (m,
<d), 4.38 (d, J=4 Hz, OCH), 5.11 (s, OCHZ), 5.36 (bs,
OH), 6.73 (4, J=8 Hz, ArH), 6.82 (dd, J=8, 2 Hz, ArH),
6.93 (d, J=2 Hz, ArH), 7.2 (m, 3ArH), 7.46 (4, J=8 Hz,
ArH), 7.€3 (m, 2ArH) and 8.52 {m, 2ArH).
Analysis calculated for C21H20N203-3/4H20:

C, 69.69; H, 5.99; N, 7.74%.
Found: C, 69.89; H, 5.69; N, 7.88%.

EXAMPLE 208

3R,4S- and 3S,4R-3-(2-Pyridylmethyl) -6-
(Z-quinolyl)methoxy-4-chromanyl R-O-Acetylmandelate

By the method of Example 192, 4.78 g (12.0 mmol)
of the title product of Example 206 and 3.20 g (16.5
mmol) of (R)-(-)-O-acetylmandelic acid gave in order of
elution (from 1.2 kg silica gel eluted with 33% ethyl
acetate-dichloromethane) and after crystallization from
CH2C12—diisopropyl ether, 980 mg (14%) of 3R,45~-diaster-

eomer, m.p. 97-102° C., and 1.64 g (24%) of 3S,4R-diaster-

eomer, m.p. 109-110° C.

3R, 4§-diastereomer. H-NMR(CDCly, 300
viz)delta(ppm): 2.18 (s, c:-{3'c0), 2.33 (m, 1H), 2.64
(m, 2H), 3.85 (m, 24), 5.28 (s, OCHZ), 5.72 (4, J=4 Hz,
oCH), 5.87 (s, CH), 6.78 (4, J=8 Hz, ArH), 6.9 (m,
3ArH), 7.07 (d4d, J=8, 8 Hz, ArH), 7.35 (m, 6ArH), 7.51
(éd, J=8, 8 Hz, ArH), 7.68 (m, 2ArH), 7.80 (d, J=8 Hz,
ArH), 8.05 (d, J=8 Hz, ArH), 8.18 {(d, 5=8 Hz, ArH) and
8.48 (d, J=5 Hz, ArH).

3S,4R-diastereomer. 1H—NMR(CDCl3 300,
Maz)delta(ppm): 2.17 (s, CH3CO), 2.65 (bs, OH), 2.75
(é¢d, J=9, 9 Hz, 1H), 2.87 (dd, J=12, 6 Hz, iH), 3.97
(¢d, J=12, 3 Hz, 1lH), 5.04 (4, J=14 Hz, 1¥), 5.11 (d,
J=14 Hz, 1H), 5.71 (&, J=4 Hz, OCH), 5.85 (s, CH), 6.55
(d, J=2 Hz, ArH), 6.73 (d, J=8 Hz, ArH), 6.87 (dd, J=8,
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2 Hz, ArH), 7.02 (&, Z2ArH), 7.25 (m, 3ArH), 7.38 (a,
2ArH), 7.53 (m, 3ArE), 7.71 (dd, J=8, 8 Hz, arH), 7.8
(d, J=8 Hz, ArH), 8.07 (&, J=8 Hz, ArH), 8.17 (4, 5=8
Hz, ArH) and 8§8.52 (d, J=4 Hz, ArH).

EXAMPLE 209

3R-(2-Pyridylmethyl) -6~
(2- qu1nolyl)me»hoxy-4s-chromanol

-«
Y
P

By the method of Example 7, 949 mg (1.64 mmol) of
4S,3R-diastereomer of the preceding Example gave 470 mg
(72%) of present title product, recrystallized from
CH,C1

2772
MS, IR and 1H-NMR are identical to those of the

-diiscpropyl ether, m.p. 142-143° C.

racemic trans-product of EZIxample 206.
Analysis calculated for C25H22N203 iHZO:
C, 74.52; H, 5.63; N, 6.95%
Found: C, 74.68; H, 5.54; N, 6.96%.
[alpha]go = -18.51° (methanol, 0.01345).
EXAMPLE 210

38-(2-Pyridylmethyl) -6~
(2-quinolyl)methoxy- 4R-chromanol

3v the method of Example 7, 1.60 g (2.78 mmol) of

[99)
ltn

dR-diastereomer of ZIxample 208 gave 900 mg (82%) of
present title product, recrystallized from C32Clz—diisc—

=

propyi ether, m.p. 142-143° C.
MS, IR and 1H-NMR are icdentical to those of the
racemic trans-product c¢i Example 206.
Analysis calculated for CogiiyHNy0 3-§H20:
C, 74.52; H, 5.63; N, 6.95%
Found: C, 74.71; H, 5.58; N, 6.98%.
[alpha]go = +17.74° (methanol, 0.0155).
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ZXAMPLE 211

cis-3-(3-Pyridylmethyl)-6-(2-guinolyl) -~
methoxy-4-chromanol Dihvdrochloride

By the method of Example 184, cis-3-(2-pyridyl-
methyl)-6-(2-guinolyl)methoxy-4-chromanol (1.00 g, 2.51
mmol) was converted to 830 mg (70%) of the title
dihydrochloride salt, crystallized from a mixture of
ethanol, ether and water, m.p. 110° C. (dec.).

Analysis calculated for C25H24C12N203-2H20:
C, 59.18; H, 5.56; N, 5.52%
Found: C, 59.04; H, 5.32; N, 5.44%,.
EXAMPLE 212

trans-3-(3-Pyridylmethyl)~-6-(2-quinolyl) -
methoxy-4-chromanol Dihvdrochloride

By the method of Example 184, trans-title product

of Example 4 (560 mg, 1.41 mmol) was converted to
572 mg (87%) of the title dihydrochloride, crystallized
from acetone, ethanol and ether, m.p. 197° C.
Analysis calculated for C25H24C12N203-}H20:

C, 63.10; H, 5.19; N, 5.89%
Found: C, 63.24; H, 5.16; N, 5.85%.

EXAMPLE 213

3-[4-(Ethoxycarbonyl and methoxycarbonyl)-2-pyridyl]-
methvlene-6-(2-quinolyl)methoxy-4-chrcocmanone

By the method of Zxample 1, 12.1 g (39.7 mmol) of
the title product of Example 55 ané 7.10 g (39.7 mmol)
of 4-carboetnoxy-2-pyridinecarbaldehyde gave 11.8 g

(64%) of present title products, a mixture of methvl

and ethyl esters.

BAD ORIGINAL

AP000083



vbooonarn

10

15

20

25

(99]
O

-132-

C » 300 MHz)delta(pom): 1.40 (&, J=¢
Hz, CH4), 3.95 (s, CCHyl, 4.39 (g, J=5, OCH2 of et
ester), 5.36 (s, OCH,), 5.8l (d, J=2 iz, CH,), 6.91 (g,
J=8 Hz, ArH), 2.2 (m, 2ArH), 7.4-7.8 (m, SArH), 7.98
(bs, vinyl H), 8.05 (4, J=8 Hz, ArH), 8.15 (d, J=8 Hz,
ArH) and 8.79 (d, J=5 Hz, ArH).

EXAMPLE 214

3-[4-(Ethoxycarbonyl and methoxycarbonyl)-2-
pyridyl]lmethyl-6-(2-guinolyl)methoxychromanone

By the method of Example 2, 11.8 g (25.3 mmcl) of

the title preduct of the preceding Example in tetra-
hydrofuran gave 11.7 g (99%) of present title products
as a mixture of ethyl and methyl esters.

li-xMR(CDC1,, 300 Miz)delta(ppm): 1.35 (t, J=6
Hz, CHB)' 2.87 (ad, J=15, 10 Hz, 1H), 3.31 (m, 1H),
3.46 (m, 1H), 3.89 (s, OCH3), 4.16 (t, J=11 Hz, 1lH),
4,34 (g, J=6 Hz, OCH2 of ester), 4.43 (dd4, J=11, 5 He,
1H), 5.29 (s, OCHZ), 6.85 (d, J=8 Hz, ArH), 7.15 (m,
Ard), 7.4-7.8 (m, 7ArH), 8.01 (d, J=8 Hz, ArH), 8.11
(d, J=8 Hz, ArH) and 8.59 {(d, J=5 Hz, ArH).

EXAMPLE 215

cis- and trans-3-{4-(Eydroxymethyl)-2-pyridyl]-
metnvl-6-(2-guinolvl)methoxy-4-chromanol

vy

By the method c¢I Example 190, using sufficient
LiAlH4 to recduce both the ketone and ester groups,
h

ceding Zxample gave in o©

t
@

11.7 g (25.0 mmol) of

title product of the pre-

3

der of elution (using 630 ¢
silica gel eluted with acetone) 1.98 ¢ {(19%) of
cis-title procduct as a ¢lass and 2.04 g (20%) of
trans-title product, crystallized frcom ethyl acetate,
m.p. 147-149° C,.
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cis-iscmer. MS (m/e) 336 ('), 286, 148, 123 and
115. IR (K3r) 1608, 1561 cm *. 'H-NMR(CDCL,, 300
MHz)delta(pom): 2.26 (m, 1lH), 2.71 (dd, J=14, 6 Hz,
1H), 2.87 (a4, J=14, 10 Hz, 1H), 3.95 (m, 2H), 4.25 (4,
J=4 Hz, OCH), 4f62 (s, OCHz), 5.18 (s, OCH2), 6.65 (d,
J=8 Hz, ArH), 6.77 (dd, J=8, 2 Hz, ArH), 6.94 (d, J=2
Hz, ArH), 7.06 (d, J=6 Hz, ArH), 7.16 (d, J=8 Hz, ArH),
7.44 (dd, J=8, 8 Hz, ArH), 7.54 (d, J=8 Hz, ArH), 7.62
(d¢dd, J=8, 8, 1.5 Hz, ArH), 7.72 (d, J=8 Hz, ArH), 7.96
(d, J=8 Hz, ArH), 8.07 (d, J=8 Hz, ArH) and 8.32 (d,
J=8 Hz, ArH).
Analysis calculated for C26H24N204-3/4H26:

C, 70.65; H, 5.81; N, 6.34%,.

Found: C, 70.49; H, 5.80; N, 5.98%,.

trans—-isomer. MS (m/e) 306 (M+), 148, 123, 115
and 94. IR (KBr) 1602, 1557 cm '. TH-NMR(CDCl,, 300
MHz)delta(ppm): 2.39 (m, 1H), 2.72 (d4d, J=15, 6 Hz,
1H), 2.88 (dd, J=14, 7 Hz, 1H), 3.85 (d4, J=10, 8 Hz,
1H), 4.14 (éd, J=12, 2 Hz, 1lH), 4.51 (&, J=7 Hz, OCH),
1.66 (s, OCHZ), 5.24 (s, OCHz), 6.67 (d, J=8 Hz, ArH),
6.80 (dd, J=8, 2 Hz, ArH), 7.05 (m, 3ArH), 7.47 (&4,
J=8, 8 Hz, ArH), 7.61 (4, J=8 Hz, ArH), 7.66 (dd, J=8,
8 Hz, ArH), 7.76 (4, J=8 Hz, ArH), 8.C0 (4, J=8 Hz,
ArH), 8.12 (4, J=8 Hz, ArH) and 8.33 (&, J=8 Hz, ArH).
Analysis calculated for C26H24N204'H20:

C, 69.94; H, 5.87; N, 6.27%,.
Found: ¢C, 70.21; H, 5.49; N, 6.23%.
EXAMPLE 216

3-Benzyl-6~-(6-fluoro-2-guinolyl)methcxv-4-chromanone

By the methcd of Example 55, 1.00 g (3.94 mmol) of

-

the title product of Example 179 and 847 mg (4.33 mmol)
of 6-flucro-2-chlorcmethylquinoline gave 1.38 g (85%)
of present title product, recrystallized from CH2C12—

diisopropyl ether, m.p. 142-143.5° C.
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(8-line m, 1H), 23.26 (dd, J=14, 4 Hz
J=11, 8 Hz, 1i), 4.31 (dd, J=10, 4 Ez, 1
OCHz), 6.91 (d, J=8 Hz, ArH), 7.25 (m, 6
3Ard), 7.63 (4, J=8 Hz, ArH), 2.06 {déd
ArH) and 8.12 (4, J=8 Hz, ArH). ¢

- L. P e BN T v M
Analysis calculated for C,,.H,,fNO.:
26720 3
-~ c 7. 1 (ool M 2
C, P20l oy Wy o000 L\II 4.39)..
o~ . a2, -~ - = = . 2 ‘ -~ . 2
Found: C, T3.31; H, 4.33; N, 3.44%.
FXOMPLE 277
3~ - rap Y & oy R
clo- dencvi-6-(86-Iluoro-

4-chromanol

By the methecd of Example 4, 1.33 g (3.22 mmol) of
the title product oI the preceding Example gave, in
ocder of elution (130 g silica gel eluted with 10%

nd foll

ether-dichloromethane), an

2T e —~— PR I P - 3 - - b '~ ~ - -
from dichloromeitiiane-dilscepronyl ether, €91 mg (52%) ¢
2 ¥s
:
3
B N - 2 2 - - ” I R [of £ m™aeoa —
d-chromanone and 3.7 ¢ of imidacole In 50 cc oi OMI was
~ - Je 3 - 0o - = ~= h = - —~ ma - - - - -~ N 3
Leated ac LU . IO0Y L.3 ncurc. L2 TeACLICN WA3S Qaa.TwWiId
. - ~ o~ Y -~ - ~ - b -, — - PR | - I -~~~
Lo COOL, Lhcn Doured Loty watel and extraciec wita
I B V-, R Rel=Ye i~ ~ YV aNr e R B
eTanYy L dcciace. a0 Céiolined Organlc .avers were crliod
e — em e e s T - -, . - o - - -~
over Ha,80, Lnd CVATosatod L0 gLve a4 § CL Crude procull
P b1
- - < T4 RN —— 2 - 'S - £ o -~ JAPPR
which was purilied by recrystailization from CH,CLl,/ctaee
2772
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EXAMPLE 219

b-Hvdroxv-3-(l-imidazolvl)methvl-4-chromanone

By the method of Example 2, 3 g of the title

product of the preceding Example was converted to 2 g
of present title product, tlc (9:1 CHZClz:CHaoﬁ)
RE 0.5.

EXAMPLE 220

cis- and trans-6~Hydroxy-3-
l-imidazolvl)methyl-4-chromanol

By the method of Example 39, 2 g of the title

product of the preceding Example was converted to a

mixture of title products, 1.8 g, tlc (9:1 CHZCLZ:CH OH)

3
Rf 0.15 (cis-isomer) and 0.17 (trans-isomer).

EXAMPLE 221

cis- and trans-3-(l-Imidazolyl)methyl-6-
(2-guinolyl)methoxy-4-chromanol

By the method of Example 13, 1.8 g of a mixture of

cis- and trans-title products of the preceding Example

were converted to a mixture of present cis- and trans-
products which were separated on silica gel eluting
with CH2C12/MeOH. Less polar cis-iscmer (680 mg) was
obtained; it was recrystallized from CHBOH/ethyl acetate
to give 500 mg of pure cis-title product, m.p. 163° C.
MS calculated for C23321X303: 387.1610; £found:
387.1613.

More polar trars-isomer (720 mg) was recrystallized
from tetrahvdrofuran and ethyl acetate to give 440 jestef

S -

of pure trans-title product, m.p. 142-144° C.

-
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§-Benzvloxy=-3-(2-me

noxvcartconyl) -
r

-
oznzvlidene) -d-chromanone

8y the method of Example 1, 6-benzyloxy-4-chro-
manone (2.5 g, 0.0098 mol) was converted to present
title product, 5.76 g, as a gum, tlc (9:1 CHZClzzhexane)
Rf 0.5.

EXAMPLE 223

6-Hydroxy-3-(3-methoxy-
carbonyl)benzyl-4-chromarone

Title procduct of the preceding Example (5.74 g) in
167 ml of tetrahydrofuran and 83 ml of ethyl acetate
was hydrogenated at 50 psig for 24 hours over 2.5 g of
10% P4/C by which time tlc (9:1 CH,Cl,:ethyl acetate)
indicated complete conversion to the desired product.
The catalyst was recovered by filtration over diatoma-
ceous earth and the filtrate stripped to dryness to
yield present title product as a yellow gum, 3.0 g, tlc
(9:1 CH,C1,:hexane) Rf 0.07.

EXAMPLE 224

cis~- and trans-3-(3-Methoxycarktonyl) -
benzyl-4,6-chromanciol

Title product of the preceding Example (4.38 g,
0.014 mol) and NaBH4 (0.568 g, 0.015 mcl) were combined
in 65 ml CH3OH and stirred for 30 minutes. Silica gel
was then added and the mixture evaporated to dryness,
charged onto a 25 cm x 10 cm silica gel column, and
mixed title products eluted with 2500 ml of 49:1
CHZClzzisopropanol to yield, after stripping, the
fractions, 2.2 g of present mixed title products, tlc
(29:1 CHZClz:isopropanol) Rf 0.31 (cis-isomer) and 0.28

(trans-isomer) .
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Methcd B

To a 5° C. mixture of 22.2 g (55.7 mmol) of ‘rans-
title product of Example 5 in 75 ml of water was added
5.9 ml (111 mmol) of concentrated sulfuric acid. To
this solution was added 300 ml acetone and then 79.6 ml
(55.7 mmol) of 0.7M Jones Reagent was rapidly added.
The resultant mixture was stirred 1 hour at 25° C. and
then added to saturated sodium bicarbonate (300 ml).

The quenched reaction mixture was extracted twice with

150 ml ethyl acetaic and once with 150 ml dichloromethane.
The combined organic extract was dried over magnesium
sulfate and evaporated to a solid. Purification via
column chromatography on silica gel eluted with 92:3:3-
90:5:5 dichloromethane:isopropanol:ethyl acetate gave

18.5 g (84%) and recrystallization from ethyl acetate-
hexane gave product identical with that of present

Method A.

This method applied to the cis-title product of
Example 5 produces the same product. Applied to the
product of Example 7, 38-(3-pyridyl)methyl-6~-(2-quin-
olyl)methoxy-4-chromanone is produced. Applied to the
product of Example 8, 35-(3—pyridyl)methyl—6—(2—quin—
olyl)methoxy-4-chromanone is produced.

EXAMPLE 230

cis-3-(3-Pyridyl)methyl-6~
(2-quinolyl)methoxy-4-chromanol

By the method of Example 4A, 5.00 g (12.6 mmol) of
the title product of the preceding Example gave 3.75 g

(74%) of present title product (after crystallization
from chloroform-diisopropyl ether) identical with the
same product produced according to the method of

Example 5A,

BAD ORIGINAL
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CcXAMPLE 231

trans-3-Benzyl-6-(6-chlorco-
Z2-pvridyl)methoxy-d-chromanol

By the method of Example 5, 0.50 g (1.96 mmol) of

trans-3-benzyl-4,6-chromandicl and 445 mg {(2.16 mmol)

of 2-chloro-6-(bromomethyl)pyridine were converted to
present title product purified by fecfystallization
from CH2C12/hexane, to yield 0.50 g (67%) of present
title compound, m.p. 117-119° C.

MS (m/e) 351 (M'), 363, (M'-H,0), 137, 81 (100%);
high resolution 263,0936 (M+—H20). IR (CHClB) 3674,
3577, 3011, 1602, 1588, 1491, 1261, 1157, 1013, 991,
852 cm-l.
lH-NMR(DMSO—db)delta(ppm): 7.91 (t, J=7.8 Hz, lH),
7.51 (d, J=7.8 Hz, 1H), 7.47 (d, J=7.8 Hz, 1H), 7.15-
7.32 (m, 5H), 6.98 (d, J=3.7 Hz, 1H), 6.85 (ad, J=9.7,
3.7 Hz, 1H), 6.71 (4, J=9.7 Hz, 1H), 5.49 (4, J=5.7 Hz,
1H), 5.09 (s, 2H), 4.25 (t, J=5.7 Hz, 1H), 4.02 (d4d,
J=10.3, 3.1 Hz, 1H), 3.80 (d4, J=10.3, 6.0 Hz, 1H),
2.73 (dd, J=12.5, 6.1 Hz, 1H), 2.41 (&3, J=12.5, 8.6
Hz, 1H) and 2.03-2.10 (m, 1H).

EXAMPLE 232

trans-6-(6-Chloro-2-pyridyl)methoxy-
3-(3~-pyridyl)methvl-4-chromanol

By the method of Example 5, 500 mg (1.95 mmol) o=
trans-3-(3-pyridylimethyl-4,6~chromandiol and 442 mg
(2.14 mmol) of Z-chloro-6-(bromomethyl)pyridine were
converted to present title product, purified by flash
chromatography cn a silica gel column using isopropyl
alcohol:ethyl acetate:CHZClz, 1:2:17 as eluant, to
vyield 0.11 g (14%) of present title compound as a
glass.

MS (m/e) 382 (M'), 256, 137, 9 (100%); high
resolution 382.1039. IR (CHC13) 3589, 2923, 1587,

1491, 1421, 1261, 1157, 1140, 1012, 852 cm—l.
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ly-NMR (0MSO-d ) celta(pom): 8.42 (dd, J=5.0, 1.5 Hz,
14), 3.38 (4, J=1.2 Hz, 1H), 7.85 (t, J=7.8 Hz, lH),
7.61 (dt, J=7.8, 1.2 Hz, 1H), 7.47 (d, J=7.8 Hz, lH),
7.43 (&, J=7.8 Hz, 1H), 7.33 (d4, J=7.8, 5.0 Hz, 1lH),
6.96 (d, J=3.6 Hz, 1H), 6.83 (dd, J=8.5, 3.6 Hz, lH),
6.68 (d, J=8.5 Hz, 1H), 5.53 (d, J=5.5 Hz, 1H), 5.07
(s, 2H), 4.24 (t, J=5.5 Hz, 1H), 4.00 (dd, J=10.9, 3.1
Hz, 1H), 3.78 (dd, J=10.9, 5.8 Hz, 1H), 2.72 (44,
J=13.9, 6.0 Hz, 1H), 2.43 (dd, J=13.9, 8.7 Hz, 1H) and
2.01-2.14 (m, 1H).

EXAMPLE 233

trans-3-Benzyl-6-(6-methyl-
2-pyridyl)methoxy-4-chromanol

By the method of Example 5, 500 mg (1.96 mmol) of

trans-3-benzyl-4,6-chromandiol and 401 mg of 2-(bromo-

methyl) -6-methyl pyridine were converted to present
title product, purified by flash chromatography on
silica gel using 1l:1 ethyl acetate:hexane as eluant to
vield 0.38 g (533%) of present title product as white
crystals, m.p. 87-90° C.

MS (m/e) 361 (M7), 343 (47 -H,0), 91; high
361.1692. IR (CHC13) 35??, 2923, 1598, 1492, 1454,
1257, 1230, 1014, 681 cm
“H-NMR (DMSO-d ) delta(ppm):  7.67 (t, J=7.8 #z, 1),
7.08-7.32 (m, 7H), 6.95 (d, J=3.7 Hz, 1H), 6.81 (dd,
J=9.7, 3.7 Hz, 1lH), 6.67 (d, J=9.7 Hz, 1lH), 5.47 (4
J=5.7 Hz, 1H), 5.04 (s, 28), 4.25 {(t, 0=5.7 Hz, 1H),
4.02 (d4d, J=10.3, 3.1 Hz, 14H), 3.78 (&4, J=10.3, 6.0
Hz, 1H), 2.72 (448, J=12.5, 6.1 Hz, 14H), 2.40 (dd,
J=12.5, 8.6 Hz, 1H) and 2.00-2.12 (m, lH).

L]
o
[92]
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3-(3-pvridyl)methwl

By the method of Example 3, 0.50 g (1.95 mmol) of
trans-3-(3-pyridylmethyl)-4,6-chromandiol and 400 mg
(2.15 mmol) of 2-(bromomethyl)-6-methyl pyridine were
converted to present title product, purified by flash
chromatography on silica gel using ethyl.acetate as
eluant to yield purified title product, 5.14 g (20%),
m.p. 66-68° C.

MS (m/e) 362 (M7, 100%), 344 (M'-u_o0
high resoluticn 362.1615, IR (CHC13) 3
1491, 1458, 1255, 1156, 1015, 850 cm-l.
'H-NMR (DMSO-d¢)delta(ppm) : 8.42 (dd, J=5.0, 1.5 Hz,
14), 8.38 (4, J=1.2 Hz, 1H), 7.70 (t, J=7.8 Hz, 1lH),
7.57 (dt, J=7.8, 1.2 Hz, 1lH), 7.28 (é4, J=7.8, 5.0 Hz,
1#), 7.24 (&, J=7.8 Hz, 1H), 7.15 (d, J=7.8 Hz, 1lH),
6.96 (d, J=3.6 Hz, 1H), 6.81 (dd, J=8.5, 3.6 Hz, 1lH),
6.67 (d, J=8.5 Hz, 1lH), 5.51 (d, 3=5.5 Hz, 1lH -OH),
5.05 (s, 2H), 4.24 (t, J=5.5 Hz, 1H), 4.00 (&éd, J=10.¢9,
3.1 Hz, 1H), 3.78 (&4, J=10.9, 5.8 Hz, lH), 2.72 (44,
J=13.9, 6.0 Hz, 1H), 2.43 (cd, J=13.9, 8.7 Hz, lH) and
2.02-2.14 (m, 1ld).

EXAMPLE 235

trans-6-(2-Pyridyl)methoxy-3-
{3-pvridvl)methvl-4-chromanol

By the method of Example 5, 500 mg (1.95 mmol) of
trans-3-(3-pvridyl methyl)-4,6-chromancdiol and 266 mg
(2,09 mmol) c¢f 2-picolvl chloride were converted to
present title product, purified by flash chromatography
on 100 g silica gel using 1:19 CH3OH:ethe: as eluant %o

vield 136 mg (20%) of present title compound as an oil.
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MS (m/e) 348 (x7), 256, 92 (100%3); high resolutio-
348.1429. IR (CHCL,) 3592, 2957, 1595, 1491, 1262,

1206, 1015 ca .
lH—NMR(DMSO—dG)delta(ppm): 8.54 (dt, J=4.8, 1.8 Hz,
1H), 8.40 (dd, J=5.0, 1.5 Hz, 1H), 8.38 (d, J=1.2 Hz,
14), 7.81 (dt, J=1.8, 7.8 Hz, 1H), 7.60 (dt, J=7.8, 1.2
Hz, 1H), 7.49 (d, J=7.8 Hz, 1H), 7.28-7.36 (m, 2H),
6.98 (d, J=3.6 Hz, 1H)., 6.84 (dd, J=8.5, 3.6 Hz, 1H),
6.69 (d, J=8.5 Hz, 1H), 5.53 (d, J=6 Hz, 1H, -OH), 5.10
(s, 2H), 4.26 (t, J=6 Hz, 1H), 4.03 (dd, J=10.9, 3.1
Hz, 1H), 3.80 (dd, J=10.9, 5.8 Hz, 1H), 2.73 (dd,
J=13.9, 6.0 Hz, 1H), 2.46 (dd, J=13.9, 8.7 Hz, 1H) and
2.04-2.16 (m, 1H).

EXAMPLE 236

cis-6-(3-Bromo-6-methyl-2-pyridyl) -
methoxy-3-(3-pvridyljmethyl-4-chromanol

By the method of Example 5, 203 mg (0.79 mmol) of
the title product of Example 4A and 218 mg (0.82 mmol)
of 3-bromo-2-(bromomethyl)-6-methylpyridine were

converted to present title product, purified bv flash
cl.romatography on silica gel using ethyl acetate as
eluant to yield 93 mg (38%) of purified title compouné
&s a glass.

MS (m/e) 440 ('), 442 @1"-u,0), 256 (100%), 92;
high resolution 440.0682. IR (CHCIB) 3588, 2949, 1576,

1491, 1443, 1275, 1237, 1192, 1151, 1020 cm‘l.

1H—NMR(Dmso-dG)delta(ppm): 8.49 (d, J=1.2 Hz, lH),
8.44 (dd, J=5.0, 1.5 Hz, 1lH), 7.97 (4, J=8.2 Hz, 1H),
7.74 (dt, J=7.8, 1.2 Hz, 1lH), 7.35 (dd, J=7.8, 5.0 Kz,
18), 7.22.(a, J=8.2 Hz, 1lH), 6.92 (4, J=3.5 Hz, 1H),
6.86 (dad, J=9.0, 3.5 Hz, 1lH), 6.69 (d, J=9.0 Hz, 1lH),
5.47 (4, J=5.5 Hz, lH, OH), 4.30 (t, J=5.5 Hz, 1lH),
3.93 (d, J=6.9 Hz, 2H), 2.82 (4d, J=12.6, 7.7 Hz, 1H),
2.59 (dd, J=12.6, 7.3 Hz, 1H), 2.44 (s, 3H), 2.18-2.32
{m, 1H).
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ZLAMPLE 2137
c;s-6-(D—Ercmo-é-metﬁyl-z-pwridyl}-
metioxy=3-(3-ovridvlimetavi-4-chromanol

By the method o Example 5, 240 g (0.93 mmol) of
the title product of Example 4A and 270 mg (1.02 mmol)
of 3-bromc-6-(bromomethyl)-Z-Qgthylpyridine were con-
verted to present title product, purified by recrystal-
lization from ether to yield 65 mg (16%) as a white
solid, m.p. 134-137° C,

MS (m/e) 440 (7), 442 (*-5,0), 256 (100%), 92;
high resolution 440.0714,.

1H—NMR(CDC13)delta(ppm): 8.59 (d, 5=1.2 Hz, lH), 8.51

(dd, J=5.0, 1.5 Hz, 1¥), 7.80 (d, J=7.8 Hz, 1H), 7.639
(dt, J=7.8, 1.2 Hz, 1H), 7.33.(dd, J=7.8, 5.0 Hz, 1H),
7.19 (4, J=7.8 Hz, 1H), 6.75-6.90 (m, 3H), 5.01 (s,
2H), 4.45 (d, J=5.5 Hz, 1H), 4.07 (d, J=8.4 Hz, 2H),
2.95 (4d, J=12.6, 7.7 Hz, 1H), 2.70 (dd, J=12.6, 7.3
Hz, 1H), 2.63 (s, 3H) and 2.22-2.40 (m, 1H).

EXAMPLE 238

cis-(6—Methyl-2-pyridyl)methoxy-
3-(3-oyridvl)methyl-d-chromanol

By the method cf Example 5, 500 mg (1.95 mmol) of
the title product of Example 4A and 544 mg (2.93 mmol)
of 2-(bromomethyl)-6-methylpvridine were ccaverted *o
present title product, purified by Zlash chromatography
on silica gel using 1:19 CH3OH:ether as eluant to yield
2C4.2 mg (29%) of the present compound.

IR (CHC13) 3591, 2952, 1597, 14931, 1459, 1425
1277, 1242, 1152, 1073, 1023 cm L.

’
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L-NMR (DMSO-dg) deltalppm) 1 §.46 (d, J=1.2 Hz, 1H),
8.39 (dd, J=5.0, 1.5 Hz, 1H), 7.62-7.72 (m, 2H), 7.30
(ad, J=7.8, 5.0 Hz, 1H), 7.23 (&, J=7.8 Hz, 1H), 7.1
(4, J=7.8 Hz, lH), 6.86 (d, J=3.6 Hz, 1H), 6.80 (dd,

4

J=9.0, 3.5 Hz, 1lH), 6.66 (d, J=9.0 Hz, 1lH), 5.41 (4,
J=5.5 Hz, 1H), OH), 5.02 (s, 2H), 4.28 (t, J=5.5 Hz,

1H), 3.91 (4, J=6.9 Hz, 2H), 2.77 (ad, J=12.6, 7.7 Hz,
1H), 2.53 (44, J=12.6, 7.3 Hz, 1H), 2.46 (s, 3H) and
2,10-2.27 (m, 1H).

EXAMPLE 239

6-(6-Fluorc-2~-quinolyl)methoxy-3-
{3-pvridyvloxy) -4-chromanone

By the method of Example 229, Method B, the title
product of Example 75 (500 mg, 1.2 mmol) was converted

to present title product, purified by flash chromatog-
raphy on silica gel using 22:1 CH2C12:CH3OH as eluant,
202 mg; m.p. 188° C.; MS calculated: 416.1176; found:
416.0798.

EXAMPLE 240

(=) -cis=-{(6-Fluoro-2-quinolyl)methoxy-3-
(3-pvridyloxy)-d4-chromanyl Dimethylglycinate Ester

By the method of Example 117, the title product of
Example 115 (608 mg, 1.4 mmol) was converted to present
title product, 578 mg; tlc (5:1 CHZClzzisopropanol) RE
0.3; MS 503 (M+). By the method of Example 118, except
to use 4 molar equivalents of HCl, this product was
converted to its trihydrochloride salt, recrystallized
from isopropanol and ether, 584 mg; m.p. 160-165° C.
(degassing), 180° C. (dec.); IR 1775 —
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EXaAMPLE 241
(=)= and (+)-cis-3-(s-Methoxyphanoxy)-6-
(2->rridvl)methoxvy-d-chreomanol

By the methods of Examples 16-18, the title
product of Example 110 (14 g) was resolved into present
title products. 1Initial separation of the intermediate
diastereomeric esters was achieved using gradient
elution with 5:1, 4:1, 3:1 and finally 1:1 toluene:ethyl
acetate to yield 11.87 g of the pure, less polar,
(-)-cis isomer and 19.51 g of more polar, (+) -cis
isomer, contaminated with some lp isomer. The latter
was rechromatographed using 3:1, then 2:1 toluene:ethyl
acetate to yield 15.32 g of the pure, more polar
(+)-cis isomer. Hydrolysis per Example 18 gave:

title (-)-cis isomer, 7.17 g; m.p. 117-118.5° C.;
exact mass calculated: 379.1454; found: 379.1437.

Analysis calculated for C,,H, NO::

C, 69.64; H, 5.58; N, 3.69%.
Found: C, 69.53; H, 5.59; N, 3.77%.
title (+)-cis isomer, 3.21 g; m.p. 115.5-117.5° C.;

exact mass calculated: 379.1420; found: 379.1282.

I

Analysis calcuizted as for (-)-isomer. TFound: C,
69.46; H, 5.51; N, 3.74%.
EXAMPLE 242

(=) -cis=-3-(4-Methoxyphenoxy)-6-(2-pyridyl) -
methoxv-4-chromanvl Dimethylglvcinate Ester

By the method of Examgple 117, the (-)-cis title
cuct of the preceding Example (1.0 g) was converted
to present title product, purified by chromatography on
silica gel gradiently eluting with 7:1, 5:1 and 3:1
toluene:isopropanol to yield purified title product,
1.20 g; tlc Rf 0.1 (7:1 toluene:ethyl acetate); MS 464

(M+). The latter was converted to its dihydrochloride

"BAD ORIGINAL @
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salt according to Example 118 and recrystallized from
isoproparol to yield 1.12 g of dihydrochloride; m.p.
200-203° C.; IR 1757 cm™ 1.

i 1 £ . .
Analysis calculated for C26H28N206 2HC1:

C, 57.61; H, 5.26; N, 5.17%.
Found: C, 57.60; H, 5.62; N, 5.16%.

By the same method, the title product of Example 111
(0.41 g, 0.916 mol) was converted to (+)~-cis-3-(4-
methoxyphenoxy)-6-(6-fluoro—2—quinolyl)methoxy-4-
chromanyl dimethylglycinate ester dihydrochloride,

0.44 g; m.p. 190-195° C.; LH-NMR(250 MHz, DMSO-d)
includes delta 3.71 (s, 3H), 2.81 (s, 3H), 2.85 (s, 3H)
and 5.34 (s, 2H).

Prepared in like manner were (+)-cis-6-(6-fluoro-
2—quinolyl)methoxy-3—(3—pyridyloxy)-4-chromanyl dimethyl-
glycinate trihydrochloride [m.p. 215-217° C.; 1H~NMR
(same conditions) includes delta 2.84 (s, 6H), 5.39 (s,
2H)]; and (#)-cis-6-(2-pyridyl)methoxy-3-(3-pyridyloxy)-
i-chromanyl dimethylglcinate ester trihydrochloride
[m.p. 190-200° C.; 1H-NMR (same conditions) includes
2.85 (s, 6H) and 5.33 (s, 2H)].

EXAMPLE 243

(+)- and (-)-cis-3-(3-Pyridyloxy)=-6-
(2-pyridyl)methoxy-4~-chromanol

By the method of Examples 114-116, the title
product of Example 78 (1.52 g) was resolved into titile

products. The intermediate carbamate diastereoisorers
were separated by silica gel chromatography using
CHClB:isopropanol as eluant followed by hplc on a
Zorbax Sil packed column using 19:1 CHCl3 as eluant to

yield 986 mg of 1p, (-)-cis diastereomer and 875 mg of

BAD ORIGINAL
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c
title (-)-cls isomer, purified by chromatograghy
using 7:1l CH2C12:isopropanol as eluant and recrystalli-
zation from toluene, 338 mg; m.p. 146.5-148.5; exact
mass calculated: 350.1267; found: 350.1315.

Analysis calculated for C20H18N204:

C, 68.56; H, 5.18; N, 8.00%.
Found: C, 68.27; H, 5.09; N, 7.97%.
0.1 CHC13).

title (+)~cis isomer, likewise chromatographed and

il

Ealpha]D = =-39° (c

recrystallized, 312 mg; m.p. 150.5~151.5; exact mass
calculated as above; found: 350.1267.
analysis calculated as above. Found: C, 67.91; H,
5.07; N, 7.98%.
[alpha]D = +39° (¢ = 0.1 CHCl3).

EXAMPLE 244

(=) -cis-3-(4-Methoxyphenoxy)-6-
(2-quinolvl)methoxy-4-chromanol

By the method of Examples 16-18, title product of
gxample 21 (9.10 g) was resolved via diastereomeric
R(-)-O-acetylmandellate esters. Chromatography of
these esters on silica gel using 49:1 CHZClz:isopropanol
as eluant gave the pure, less polar (-)-cis ester,
recrystallized from 1l:1 toluene:hexane, 1.87 g; and
8.83 g of mixed (-)-cis and (+)-cis (less polar and
more polar, respectively) suitable for recycling and
further separation.

The pure (-)-cis ester was hydrolyzed according to
Example 17 to yield present title product recrystallized
from toluene, 1.13 g; m.p. 154-156° C. [alpha]D = =52.8°
(c = 0.1 CHCL,).
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EXAMPLE 245

(+)- and (-)-cis-3-(3-Pvridyloxy)-6-
(2-cuinolvl)methoxv-4-chromanol

By the method of Examples 16-18, title product of
Example 78 (1.28 g) was converted to present title
products. The intermediate diastereomeric esters were
separated by chromatography using 53:43 CHC13:hexane
containing 0.5% triethylamine. Following hydrolysis,
each product was recrystallized from toluene to yield:

(+)-cis isomer, 292 mg; m.p. 156.5-158.5° C.;
exact mass calculated: 400.1423; found: 400.1395.
Analysis calculated for C24H20N204-0.25HZO:

¢, 71.18; H, 5.10; N, 6.92%.
Found: C, 71.39; H, 4.92; N, 6.77%.
[alpha]D = +40.6°.

(-)-cis isomer, 171 mg; m.p. 152-153.5° C.; exact

mass calculated as above; found: 400.1418.

24H20N204-0.75H20:

C, 69.63; H, 5.23; N, 6.77%.
Found: C, 69.83; H, 4.834; N, 6.58%.
EXAMPLE 246

(j)—cis-3—(3-Pyridyloxy)-6—(2-quinolyl)methoxy-
4-chremanyl Dimethvlglycinate Ester Trihvdrochloride

Analysis calculated for C

By the methods of Example 240, title product of
Example 76 (250 mg, 0.87 mmol) was converted to present
title product, 320 mg; m.p. 165° C. (degassing); exact
mass calculated: 485.1953; found: 485.1929.

By the same methods, the title products of the
preceding Example were each converted to the correspond-

ing optically active forms:

BAD ORIGINAL Q
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(+)-cis isomer, 181 mg from 1§54 TGy exact mass
ca.culated: $85.1954; found: 485.197¢%
Analysis calculated for C._.H..0.N.:3HC..22. 0
7 “ sUE Mgyt oRb e en,

C, 53.29; H, 5.43; N, 6.66%.
Found: C, 53.42; H, 5.29; N, 6.61%.
(=) -cis isomer, 228 mg from 235 mg.

28527N305-3HC1-2.5H20:

C, 52.54; H, 5.51; N, 6.57%.
Found: C, 52.56; H, 5.35; N, 6.63%.
EXAMPLE 247

(i)-cis-3-(4—Methoxyphenoxy)~6—(4-methoxy-
2-pyridyl)methoxy-4-chromanol

Analysis calculated for C

By the method of Example 13, the title product of
Example 20 (494 mg, 3 mmol) and freshly prepared
4-methoxy-2-picolyl chlcride (903 mg, 3 mmol) were
converted to present title product, purified by chroma-
tography on silica gel using 51:25:4 toluene:ethyl
acetate:isopropanol as eluant and recrystallization
from toluene, 564 mg; m.p. 80-82° C.; tlc Rf 0.3 (19:1
CH2C12:isopropanol); exact mass calculated: 409.1531;
found: 409.13530.
Analysis calculated for C23H23N06:

C, 67.47; 4, 5.66; N, 3.42%,.
Found: C, 67.13; H, 5.77; N, 3.39%.
EXAMPLE 248

() -cis-3-(3-Methoxyphenoxy) -6~ (4-methoxy-
2-pvridvl)methoxy-4-chromanol

According to the methods of the preceding Example,
title product of Example 25 (267 mg, 1.7 mmol) was
converted to present title product, 112 mg; m.p.
165-166° C.; exact mass calculated: 409.1531; found:
409.1540.
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EXAMPLE 249

(:)—cis-6-(4-Methoxy~2—pyridyl)methoxy-3—(3-pyridyl-
methyl)-4-chromanol and its Dihvdrochloride

By the method of the preceding Example, title
product of Example 4A (612 mg) was converted to crude
title product in free base form. The latter was taken
up in 25 ml of methanol and 2N HCl (2.7 ml) was added.
After stirring for 15 minutes, the mixture was stripped
in vacuo. The residue was stirred with 20 ml of toluene
and restripped three times and the residue triturated
with ethyl acetate to yield present title dihydrochioride
preduct, 1.07 g; m.p. 113° C., (degasses) 135° cC.,
(dec.).

This preparation was repeated on 266 mg of the
same starting material with purified free base of title
product obtained by silica gel chromatography using
3:3:2 toluene:ethyl acetate:isopropanol as eluant and
recrystallization from CHZClZ’ 119 mg; m.p. 66.5-68.5;
exact mass calculated: 380.1372; found: 380.1379.

. F- .
Analysis calculated for CleZONZOS.

C, 66.30; H, 5.30; N, 7.36%.
round: C, 66.55; H, 5.29; N, 7.24%.
EXAMPLE 250

(j)—cis-3-(3—(Methoxycarbonyl)benzyl)-
6-(2-pvridyl)methoxv-4-chromanol

By the method of Example 13, the mixed title
product of Example 46 (1.0 g, 3.18 mmol) ard 2-picolyl
chloride (444 mg, 3.48 mmol) were converted to a
mixture of title product and the corresponding trans-
isomer. Present title product was separated by two-fold
silica gel chromatography, first with 33:1 CHZClzziso-
propanol as eluant followed by 3:2 toluene:ethyl acetate
as eluant to yield present, purified title product,

422 mg.

‘BAD ORIGINAL
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EXAMPLZ 251

(+)-cis-3-(3-Carboxybenzyl)-
€-(2-pvridyl)methoxyv~-4-chremanol

Title product of the preceding Example (422 ng)
was combined with 11 ml of methanol and 5 ml 1N NaOH
and then heated at reflux for 15 minutes, cooled,
stripped in vacuo and the residue combined with 20 ml
of toluene and restripped. The dried residue was
,Cl1,:CH,OH as

2772 3
eluant, and recrystallized from isopropyl ether/CHZClz/

chromatographed on silica gel using 6:1 CH

hexane to yield purified title product, 254 mg; m.p.
196.5-197.5° C., exact mass calculated: 391.1424;
found: 391.1425.

Analysis calculated for C23H21N05-0.5H20:

C, 68.98; H, 5.29; N, 3.49%.
Found: C, 69.10; H, 5.36; N, 3.58%.
EXAMPLE 252 '« = >

6- (2-Pyridyl) methoxy-3- (3-
pyridyloxy) -4-chromanone

By the method of Example 229, Method B, the title
product of Example 78 (150 mg, 0.43 mmol) was converted

to present title product, purified by silica gel chroma-
tography using 19:1 CH2C12:isopropanol as eluant and
recrystallization from toluene, 63 mg; m.p. 155-156.5° C.,
exact mass calculated: 348.1114; found: 348.1035.

Analysis calculated for C20H16N204~1.25H20:

C, 64.75; H, 5.03; N, ‘7.55%.
Found: C, 64.94; H, 4.77; N, 7.29%.

BAD ORIGINAL @
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EXAMPLE 253
3-(3—Pyridyloxy)-6-(2—cuinolyl)methoxy-4-chromanone
By the method of Example 229, Method B, the title

product of Example 76 (527 mg) and/or the corresponding
trans—-isomer was converted to present title product,
purified by silica gel chromatography using 1:1
toluene:ethyl acetate containing 1% glacial acetic acid
as eluant, 216 mg; m.p. 174-175° C., exact mass
calculated: 398.1266; found: 398.1232.

Analysis calculated for C24H18N204

C, 72.34; H, 4.55; N, 7.03%.
Found: C, 72.10; H, 4.49; N, 6.97%.
EXAMPLE 254
6-Benzyloxy-3—(6-methyl-35pyridyloxy)—4—chromanone
2-Methyl-S5-hydroxypyridine (8.18 g, 0.025 mol) and
6~benzyloxy-3-bromo-4-chromanone (25.0 g, 0.075 mol)

were converted to present chromatographed title product
by the method of Example 72, 1.34 g; tlc Rf 0.25 (1l:4
ethyl acetate:CH,Cl,); IR (CHCly) 1702, 1484 cm™l.

By the same methods, 2-methyl-3-hydroxypyridine
(7.30 g, 0.067 mol) was converted to 1.17 g of
6- beﬁzyloxy 3-(2-methyl-3-pyridyloxy)-4-chromanone
[ H-NMR includes delta 2.43 (s, 3H), 4.6 (m, 2H) and
4.93 (dd, 1H); MS includes 361 (M%) and base peak at
91; IR (CHCl,) 1697, 1486 cm™].

EXAMPLE 255

(+)-cis-6-Benzyloxy~3-(6-methyl-3-
pyridyloxy)=-4-chromanol

By the method of Example 4, title product of the
preceding Example (1.33 g, 0.0037 mol) was converted to
present title product, 1.40 g, evidently contaminated
with 10-15% of trans-isomer by lH—NMR; tlc Rf 0.4 (19:1

-1
1 . i
CHZC*Z.CH3OH), IR (CdCl3) 3562 cm .

BAD ORIGINAL
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By the same methcd, the iscmeric preduct of the
preceding Example (1.16 g, 3.21 mmol) was converted to
(i)-cis—6—benzyloxy—3—(Z—methyl—S—pyridyloxy)—4-chroma—
nol, 1.12 g; m.p. 133-134° C.; tlc Rf 0.28 (1:19
CH3OH:CH2C1 Rf 0.58 (1:9 CH3OH:CH2C12).

EXAMPLE 256
(i)~gi§-3-(6-Methyl—3—pyridyloxy)-4,6-chromandiol

2;

By the method of Example 10, using 2:1 CH3OH:THF
as solvent, title product of the preceding Example was
converted to present title product, purified by silica
gel chromatography initially using 19:1 and then 9:1
CHZClZ:CH3OH as eluant, 0.85 g; tlc Rf 0.14 (9:1
CHZClZ:CH3OH).

By the same method, the isomeric product of the
preceding Example (1.02 g) was converted to (+) -cis-3-
(2-methy1-3—pyridyloxy)-4,6-chromandiol, 395 mg; tlc Rf
0.24 (1:9 CH3OH:CH2C12); m.p. 240-241° C,

EXAMPLE 257

(j)—cis-6—(6—Fluoro-2-quinolyl)methoxy-3-
(6-methyl-3-pyvridyloxy)-4-chromanol

By the method of Example 13, title product of the
preceding EZxample (250 mg, 0.92 mmol) and (6-fluoro-2-
quinolyl)methyl chloride (179 mg, 0.92 mmol) were con-
verted to present title product, purified by silica gel
chromatography using gradient elution with 1:50, 1:19
and 1:10 CH3OH:CH2C12, 262 mg; tlc Rf 0.28 (9:1 1
CH;OH:CH,Cl,), m.p. 164-165° C.; IR (KBr) 1501, 1483 cm *
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By the same method, the isomeric product o

a

th

the

preceding Example (270 mg, 0.99 mmol) was donverted to

(i)—215—6—(6-fluoro-2—quinolyl)methoxy—3-(2-methyl-3-

pyridyloxy)-4-chromanol, 325 mg; m.p. 158-159° C.; tic

Rf 0.37 (1:9 CHBOH:CHZClz); exact mass calculated:

432.1486; found: 432.1469; IR (KBr) 1491, 1457 cm-l.
EXAMPLE 258

() -cis-3-(6-Methyl-3-pyridyloxy)=-6-
(2-quinolyl)methoxy-4-chromanol

By the method of the preceding Example, except to
use 1:50 and then 1:19 CH3OH:CH2C12 as eluant, title
product of Example 256 (420 mg, 1.54 mmol) and
(2-quinolyl)methyl chloride (274 mg, 2.54 mmol) were
ccnverted to present title product, 520 mg; T.pP.
134-136° C.; IR (KBr) 1618, 1571, 1494 cm~l; tlec Rf 0.4
(9:1 CHZClz:CH3OH).

By the same method, the isomeric product of
Example 257 (300 mg, 1.10 mmol) was converted to
(j)—gig—B—(2—methy1-3-pyridyloxy)-6-(2-quinolyl)methoxy-
4-chrcmanol, 390 mg; m.p. 159-160° C.; tlc Rf 0.35 (1:9
CFJOH:CH,Cl,); 'H-NMR includes delta 5.33 (s, 2H), 2.39
(s, 3H); IR (CHCIB) 3564, 1491 cm-l; exact mass calcu-
lated: 414.1581; found: 414.1580.

EXAMPLE 259

(+) - and (=) -cis-3-(6-Methyl-3-pyridyloxy)-6-
(2-quinolyl)methoxy-4-chromanol via
Esters with N-(t-Butoxycarbonyl) -L-tryptophane

Substituting a molar equivalent of N-(t-butoxy-
casbonyl-L-tryptophane for the O-acetyl mandelic acid
in the methecd of Example 16, title product of the
preceding Example (4.73 g, 11.4 mmol) was converted to
present diastereomeric title products, separated by
sil.ca gel chromatography using 21:7:1 CHC13:hexane:iso—
propanol as eluant to yield 2.1 g of the less polar

BAD ORIGINAL
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(+)=~cis iscmer and 1.51 g o the more polar (-)

—~
o

or

ty

-Ccl
iscmer. Thesc esters were aydrolyzed by stirring
1 hour in aqueous methanol (20 ml methanol and & ml of
1N NaOH for each gram of ester). The reaction mixtures
were diluted with water (20 ml/g), adjusted to pH 7
with 2N HCl and resolved title products recovered by
filtration and purified by recrystallization from
toluene: :

(+)-cis~title product, 715 mg; m.p. 128.5-130° C,;
exact mass calculated: 414.1580; found: 414.1572.
Analysis calculated for C25H22N204 H20

C, 69.34; H, 5.59; N, 6.48%.
Found: C, 69.34; H, 5.20; N, 6.30%.
[alpha]D = +44.7°, '
(=)-cis~-title product, 720 mg; exact mass
calculated as above; found: 414.1564.
[alpha]D = -44.,2°,
EXAMPLE 260

(+)- and (-)-cis-3-(6-Methyl-3- -pyridyloxy) -
6-(2~- qulnolyl)methoxy —4-chromanyl
Dimethylcolycinate Esters Trihydrochlorides

By the methods of Example 240, the title products
of the preceding Example (250 mg of each) were converted
to present title products:

(+)-cis~-title product, 317 mg; m.p. 155° C.
(degassing) 180° C. (dec).

(=)-cis-title product, 220 mg; m.p. identical, as

expected.

BAL ORIGINAL 0
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EXAMPLE 251

6-Methoxy-3-(S5-pvrimidvi)nethiviene-d-chromanone

By tne method of Example 1, 6-methoxy-4-chromanone
(6.76 g, 0.038 mol) and pyrimidine-4-carbaldehyde
(4.14 g, 0.038 mol) were converted to present title
product, purified by flash chromatography on silica gel
using 45:1 CH2C12:isopropanol as eluant, 2.03 g; MS 268
Mty .
EXAMPLE 262

6-Methoxy-3-(5-pvrimidylmethvl)-4-chromanone

By the method of Example 2, title product of the
preceding Example (2.03 g) was converted to present
title product without trituration, 2.96 g; MS 270 (M+).

EXAMPLE 263

6-Hydroxy-3-(5-pvrimidylmethvl)-4-chromanone
By the method of Example 3, title product of the
preceding Example (2.05 g, 0.0076 mol) was converted to

present title product, purified by the chromatographic
method of Example 261, 269 mg; MS consistent with
product.

EXAMPLE 264

(+)-cis=3-(5-Pyrimidylmethyl)-4,5-chromandiol

By the method of Example 4, the title product of
the preceding Example (264 mg, 1 mmol) was converted to
present title product, purified by chromatograpnhy on
silica gel using 19:1 CH2C12:CH3OH as eluant, 125 mg;
tlc Rf 0.18 (19:1 CH2C12:CH OH) .

3
EXAMPLE 265

(£) -cis-6-(6-Fluoro-Z-guinolyl)methoxy-2-~
(5-pyrimidvlimethyl)-4-chremanol

By the method of Example 75, title prcduct of the
preceding Example (125 mg, 0.48 mmol) was converted to
present title product using first 14:1 and then 9:1
CH2C12:isopropanol as eluant, 37 mg; m.p. 138-191° C.;
exact mass calculated: 417.1489; found: 417.1508.

BAD ORIGINAL
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ZXAMPLE 266

yloxy-3—(3~(methoxy-
)ohenoxv)—4—chromanone

o

|
. On

~-Eenz
honvl

By the method of Example 72, 6-benzyloxy-3-broms-

C 3

f.

4-chromanone (49.9 g, 0.15 mol) and methyl 3-hydroxy-

benzoate (22.8 g, 0.15 mol) were converted to present

title product purified by chromatography on silica gel

using CH2C12 as eluant, 2.19 g; tlc Rf 0.22 (CH2C12).
EXAMPLE 267

(i)-cis—6-Benzyloxy—3—(3—(methoxy—
carbonyl)phenoxy-4—chromanone

Title product of the pPreceding Example (2.18 g,
5.4 mmol) was dissolved in 120 ml of THF. CeCl3 7H2O)
(1.20 g, 0.32 mmol) was added and the mixture cooleé to
-40° C. and stirred under N2. NaBH4 (0.204 g, 0.54
mmol) was added and stirring continued for 25 minutes.
To achieve complete conversion to product, additional
CeCl3 7H20 (1.0 g) and NaBH4 (0.102 g) were added ang
stirring continued for 15 minutes. The reaction was
quenched by adding 2 ml of acetone and warming the

ctio

o}
3

mixture to room temperature. It was then

H
1]
2

ipped of solvent and the residue distribyg
150 ml HZO and 100 ml ethyl

a
was separated and extracted 1 x 100 ml freshi ethyl

4]
ot
H

u
cetate. The agueous layer

acetate. The organic layers were combined, washed with
brine, dried (NaZSO4), stripped to 2.41 g of oil and
chromatographed on silica gel using 1:19 ethyl
acetate:CH2C12 as eluant, 1.34 G; tlc Rf 0.52 (1:9

CH_OH:CH.C1.).

3 2
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CXAMPLE 2638

(t)-cis-3—(3—(Methoxycarbonyl)—
phenoxv-4,6-chromandiol

By the method of Example 12, the title product of
the preceding Example (1.34 g) was converted to present
title product, purified by silica gel chromatography
using 1:4 ethyl acetate:CH2C12 alone and then with 1%
CH3OH as eluants, 935 mg; tlc Rf 0.30 (1:19 CHBOH:CHZCIZ);
Ms 316 (MT), 138 (base peak).

EXAMPLE 269

(i)—cis-6—(Substituted)methoxy—3—(3-
(methoxycarbonyl)phenoxy)-4—chromanol

By the method of Example 15, title procduct of the
preceding Example was converted to the following
present title products:

(a) 6-(5-fluoro-2-benzthiazolyl)methoxy derivative,
726 mg from 547 mg (1.73 mmol), using gradient elution
with 1:99, 1:49 and 1:24 CH3OH:CH2C12; tlc RE 0.48
(1:19 CH,OH:CH,CL,); MS 481 M), 166 (base peak); IR
(cicl,) 1722, 1489 em™ L. |

(b) 6=-(2-guinolyl)methoxy derivative, 411 mg Irom
322 mg (1.02 mmol), using 1:99 and then 1:43 CH3OI~{:CH2C1ﬂ
as eluant; tlc Rf 0.47 (1:19 CH3OH:C52C12); MS 457
(M+), 142 (base peak); IR (KBr) 1725, 1499 cm—l

(c) 6-(6=fluoro-2-quinolyl)methoxy derivative
454 mg from 320 mg (1.01 mmol), eluant as (b); tlc RE
0.63 (1:19 CH,OH:CH,Cl,); IR (KBr) 3415, 1722 et

(4} 6-(2-pyridyl)methoxy derivative, 36
359 mg (1.13 mmol), eluant as (a); tlc REf 0.
OH:Ci,Cl,); MS 407 M%), 93 (base peak);

CH
3 2 21
3565, 1721, 1490 cm .

mg ZIrom
(1:19

(CECL

[ 3P
(Vo IR OV }

=
W

)

-
2
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EXAMPLE 270

(+)-cis-6-~(5ub

stituted)metioxy-3-
{3-carbcxyphe

5
Oxy)—-4~-chrcmanol

4~

[
-
IS

By the methcd of Example 251, the products of

ct
&)
D

preceding Example were hydrolyzed to present title
products as follows:

(a) 6-(5-fluoro-2-benzthiazolyl)methoxy derivative,
383 mg from 620 mg, recrystallized from 1:19 CH3OH{CH2C12;
m.p. 211-212° C.; tlc Rf 0.27 (1:9 CH30H:CH2C12); exact
mass calculated: 467.0839; found: 467.0658.

(b) 6-(2-quinolyl)methoxy derivative 336 mg from
400 mg, not recrystallized; m.p. 144-145° C.; tlc Rf
0.30 (1:9 CHOH:CH,CL,); MS 443 (M'), 142 (base peak);
exact mass calculated: 443.1369; found: 443.1468.

(c) 6-(6~-fluoro-2-quinolyl)methoxy derivative,
306 mg from 445 mg, not recrystallized; m.p. 128-130° C
tle RE 0.27 (1:9 CHyOH:CH,CLy); MS 461 (M), 160 (base
peak); IR (KBr) 1699, 1498 cm ~; exact mass calculated:
461.1275; found: 461.1253,

(d) ©6-(2-pyridyl)methoxy derivative, 79 mg fronm
3OH:CH2C12 as eluant
3OH:CH2C12; m.p.
174-176° C.; tlc RE 0.20 (1:9 CH3OH:CH2C12); MS 393
(M+; base peak), 137; IR (KBr) 3325, 1703, 1498 cm-l.

-
.t

344 mg, chrcmatographed with 1:9 CH

and recrystallized from 1:19 CH
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EXAMPLE 271

(+)- and (=)=-trans-3-(3-Pyri dyvlmethyl) -
€~-(2-cuinolvl)methoxyv-4d~chromanol

By the methods of Examples 6, 7 and 8, trans-title
product of Example 5 (3.30 g, 8.28 mmol) was resolved
via its diastereomeric R-(~)-0O-acetylmandelate esters:

diastereomer A, 1.2 g; MS 574 (M+), 142 (base
peak); IR (KBr) 1743, 1673, 1618, 1600, 1575 cm_l.

" diastereomer B, 0.9 g; m.p. 108-110° C.; MS 574
(M+), 142 (base peak); IR (KBr) 1745, 1671, 1617, 1599,
1574 cm-l.

Analysis calculated for C35h30V206 0.25H20:

C, 72.59; H, 5.31; N, 4.84%.
Found: C, 72.55; H, 5.15; N, 4.77%.

Following hydrolysis, title products were obtained

L]

as follows: ©

(-)-trans-isomer (from A), 0.88 g; m.p. 150- o

o 20 _ ° = <o

151° C.; [alpha]D = -30.8 (CH3OH, ¢=0.006); IR (KBr) o

1638, 1621, 1601, 1575 cm L. o
nalysis calculated £ S5t

Analysis c¢ lated for C,.H,,N,0,-0.25H ,0: %

C, 7+.52; H, 5.63; N, 6.95%,
Found: C, 74.68; H, 5.51; N, 7.10%.
(+)-trans-isomer (from B), 0.84 g; m.p. 151-

152.5° C.; alpha]éo = +30.6° (CH3OH, c=0.005); IR
identical with (-)-isomer.

N
BAD ORIGINAL Q
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By the method oI Example 1, 6-methoxy-4-chromanone
(26.7 g, 0.15 mol) and pyridine-4-carbaldenyde were
converted to present title product, 13.5 g; m.p. 170-
171.5° C.; IR (KBr) 1675, 1616, 1598, 1552 cm-l.

Analysis calculated for C16H13N03:

¢, 71.90; H, 4.90; N, 5.24%.
Found: €, 71.76; H, 4.90; N, 5.29%.
EXAMPLE 273

6-Methoxy-3-(4-pvridylmethvl) -4-chromancne

By the method cf Example 2, title product of the
preceding Example (3.50 g,) was converted to present
title product, recrystallized from ethyl acetate/hexane,
3.2 g; m.p. 91-92.5° C.; MS 269 (M+), 150 (base peak);
IR (KBr) 1676, 1613, 1604, 1588, 1561 cm~1.

Analysis calculated for C16H15N03:

C, 71.36; H, 5.61; N, 5.20%.
Found: €, 71.35; H, 5.58; N, 5.03%.
EXAMPLE 274

- . -
6-Hvirovv=3-{d=-ovridvimethvl)-d-chromanon=

By the method of Exampie 3, the title product of
the preceding Example (7.5 g) was converted to present
title product, recrystallized from ethyl acetate,

5.2 g; m.p. 168-189.5° C.; MS 255 (M'), 93 (base peak);
IR (KBr) 1683, 1633, 1611, 1587, 1500 cm—l.

BAD ORIGINAL
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cis- and trans-3-(4-Pyridyl-
methvl)~4,6-chromandiocl

By the method of Example 5, title product of the
preceding Example (5.0 g, 19.6 mmol) was converted to a
mixture of title products, 4.8 g; MS 257 (M+); IR (KBr)
1610, 1561 cm ; H-NMR (300 MHz, cDCl,) includes delta
4.18 and 4.26 (bs, ratio of 2.7:2.1, CHOH) .

EXAMPLE 276

(+)-cis~- and (+)-trans-3-(4-Pyridylmethyl)-
6 (2= qulrolyl)methoxy 4-chromanol

By the method of Example 5, except to use KOC(Cn3)3
as base, the mixed title product of the preceding Example
(4.0 g, 0.016 mol) was converted to present title
products, separated by chromatography on silica gel
using 8:1:1 CHZClZ:ethyl acetate:diisopropyl ether as
eluant to yield title products as follows:
(+)-cis-isomer, recrystallized from chloroform-di-
isopropyl ether, 1.2 g; m.p. 115-117° C.; MS 398 (M%),
142 (base peak); IR (XBr) 1621, 1603, 1571, 1557 cm-l.

Analysis calculated for C2:> 2ﬁN203

C, 75.36; H, 5.57; N, 7.03%.
Found: C, 75.08; H, 5.55; N, 6.87%.
(+)-trans-isomer, recrystallized from CH2C12—diiso-
propyl ether, 0.90 g; m.p. 145.5-147° C.; MS 398 (MV),
142 (base peak); IR (KBr) 1619, 1601, 1560 cm-l.

Analysis calculated for C2.H22\O3

C, 75.36; H, 5.57; N, 7.03%.
Found: C, 75.31; H, 5.51; N, 6.89%.

BAD ORIGINAL Q’
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EXAMPLE 27

45—3—!3—Py:idylmethyl)—6—(2—quinolyl)methoxy—
cmanyl Dimethvicglycinate Ester Trihvdrochloride

By the methods of Example 240, the 3S,4S-title
product of Example € (1.0 g, 2.51 mmol) was converted
to present title product, recrystallized from ethanol-
ether, 900 mg; m.p. 148° C. (dec.).

Analysis calculated for C29H32C13N304‘0.25H20:

C, 58.30; H, 5.48; N, 7.03%.
Found: C, 58.08; H, 5.08; N, 6.94%.
EXAMPLE 278

38,45-3-(3-Pyridylmethyl) -6~ (2-quinolyl) -
methoxy-4-chromanol L-Lysine Ester

By the method of Example 117, 3S,4S-title product
of Example 6 (0.50 g, 1.26 mmol) and N{epsilon)-(t-
butoxycarbonyl)-L-lysine (160 mg, 1.32 mmol) were
coupled to form the intermediate N-t-boc protected
ester, recrystallized from CHCl3—hexane, 700 ng; m.p.
109-111° C.

Analysis calculated for C41H50N408:
C, 67.75; H, 6.93; N, 7.71%.
Found: C, 67.99; H, 7.14; N, 7.77%.

Intermecdiate prepared in this manner (1.1 g, 1.52
mmol) was dissolved in 100 ml of dioxane saturated wit
dry HCl, stirred for 12 hours at room temperature, and
title product recovered by filtration; exact mass
calculated: 526.2580; found: 526.2549. '

EXAMPLE 279

dylmethyl) -6-(2-quinolyl)methoxyv-
ridinobutvrate Ester Trihvdrochloride

<
-
5

1
1O

t1ln

A
r
O

Wl

-3-(3-Pyri
avl 4~-Pine

4-c

By the methods of Example 144, using 1:9 CH,OH:ether

3

as eluant on chromatography of the free base, 3S5,4S-title

product of Example 6 (1.0 g, 2.5 mmol) was converted to

present title product, isolated as trihydrochloride by

I
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bubbling dry #HC1l into & solution of the b
ether, 331 wmg; m.p. 74-78° C.; MS 551 (M), 165 (base
peak); IR (nujol) 3359, 3372, 2913, 286
1457, 1377, 1210, 500, 453 cm”l.

EXAMPLE 280

3§,4§-3—(3—Pyridylmethyl)-6-(2—quinolyl)—
methoxy-4-chromanol Acetate Ester

To 3S,45-title product of Example 6 (0.398 g, 1.0
mmol) in 10 ml CH2C12, stirring under N2, was added

"10 ml of acetic anhydride. After stirring for 2 days,

the reaction mixture was stripped of volatiles in vacuo
and the residue flash chromatographed on silica gel
using ethyl acetate as eluant to yield title product as
an oil, 385 mg; MS 440 ("), 142 (base peak). lu-mMz
(DMSO—d6)delta(ppm) 8.45 (d, 1H), 8.42 (dd, 1H), 8.38
(d, 1H), 7.99 (4, 1H), 7.97 (4, 1H), 7.60-7.77 (m, 4H),
7.30 (44, 1H), 6.97 (4ad, 1H), 6.87 (d, 1H), 6.77 (d,
1), 5.67 (d, 1H), 5.25 (AB guartet, 2H), 4.09 (dd,
1H), 3.92 (t, 1H), 2.51-2.65 (m, 3H), 1.99 (s, 3H).

EXAMPLE 231

(+)—cis-6—(5-Fluoro—2~benzothiazolyl)methoxy—
3~ (3-{hvdroxvmethvl)benzvl-4d-chromanol

By the method of EZxample 215, the title product of
Example 50 (2.0 g) was converted to present product,
purified without chromatography by recrystallization
from THF/ethyi acetate, 1.20 g; m.p. 192-194° C.; exact
mass calculated: 451.1253; found: 451.1213.

BAD ORIGINAL @
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EXAMPLE 282

(£)-trans-3-{(6-Methyl-3-pyridyloxy)-4,6~chromandiol

Above Example 256 was repeated on 6.02 g of
Example 255 title product. Following chromatography,
the product (4.04 g) was further purified by trituration
with 100 ml CH,Cl, to yield the (#)-cis-title product
of Example 256 (2.54 g). The mother liquor was stripped
to yield crude (+)-trans-title product, 0.5 g; tlc Rf
0.35 (1:9 CH,OH:CH,Cl,); 'H-NMR indicates 20% contamina-
tion with the ({(r)-cis-isomer.

EXAMPLE 283

(+)-trans-3-(6-Methyl-3-pyridyloxy)-
6-(2-guinolyl)-4~-chromanol

Without further purification, the product of the
preceding Example (160 mg, 0.59 mmol) was reacted by
the method of Example 5 to yield present title product,
separated and purified by chromatography on silica gel
using gradient elution with 1:99, 1:49, 1:25 and 1:12.5
CHBOH:CH2C12, 113 mg; tlc Rf 0.48 (1:9 CH OH:CHZClZ).

EXAMPLE 284

3

6-Benzvloxv-3-(3-pvridvlcxy)-d-chromanone

To a solution of 3-hydroxypyridine (8.56 g, 90.0
mmel) in 200 ml anhydrous DMF was added portionwise
3.6 g of 60% Nai in oil (90 mmol. 1.0 eqg.). Stirring
0.5 hour was fcllcowed by the addition of 30.0 g (90.0
mmol, 1.0 eg.) of 3-brocmo-6-benzyloxy~-4-chromanone in
cne portion. Alter 1 hour, the reaction was poured
into 1 1liter H20 and extracted 3 x 250 ml ethyl acetate.
The c¢rganic lavers were combined, washed 1 x 100 ml
HZO' 1 x 100 ml 10% LiCl and 1 x 100 ml brine, then -
dried over Na.
afforded 40 g crude product. Silica gel chromatography
with 1:4 ethyl acetate:CH2C12 as eluant afforded 1.13 g
{(3.6%) of purified title product; m.p. 133-134° C.

52,. Filtration and solvent removal
&,
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{AMPLE 285

cis- and trans-6-Benzyloxy-3-~(3-
e pyridyvloxv)-4-chremancl

Title product of the preceding Example (2.38 g,
6.85 mmol) was dissolved in 120 ml methanol and 80 ml
THF. After cooling to 0°-5°, NaBH4 (285 mg, 7.54 mmol,
1.1 eq.) was added in one portion. After 75 minutes,
the reaction mixture was warmed to room temperature and
concentrated in vacuo. Dilution with 600 ml of ethyl
acetate was followed by washing 2 x 100 ml HZO and 1 x
2804),
concentrated and dried to yield 2.4 g of present title
products; lH—NMR(250 MHz, CDC13)delta 2Hs 5.05 (s, 2H)
with small shoulder 5.02 (5% by integration). The

100 ml brine. The organic layer was dried (Na

major compound is cis (95%) and the minor compound is
trans (5%). MS 349.0 (M%), 91.0 (base peak).
EXAMPLE 286

cis- and trans-3-(3-Pyridyloxy) -
4,6-chromandiol

To a solution of the mixed title product cf the
preceding Example (6.82 g) in 150 ml methanol and 75 ml
THF was added 2.5 g of 10% P3/C (50% water wet) and the
mixture hydrogenated at 50 psig for 24 hours. Catalyst
was recovered by filtration, the mother liquor stripped
of solvent, and the residue chromatographed on silica
gel using gradient elution with from 1:19 to 1:9
methanol:CH C12 to yield present title product as a

2
white powder; 4.42 g; MS 295 (M+, base peak).

BAD ORIGINAL
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EXAMPLE 2&7

(t)-zz275-6-(6-Fluoro-2-guinolvi)me=tomny -

Jme
s5=(3-pvridvlioxy)-4-chromancra

(@]

Accordinc to the methods of Example 75, the miwxed
title procducts of the preceding Example (2.75 g, 10.6
mmol) were converted to present, chromatographed title
product as a 10:1 cis:trans mixture, 3.29 g. Recrystal-
lization from isopropyl ether/CH2C12 gave 2.8 g of
purified (#)-cis isomer of title product (identical
with the product of Example 75). The mother ligquor was
stripped to yield 1.1 g of a product enriched in Erans-
iscmer as an ¢il, which was chromatographed on silica
gel (1:24 CH3OH:CH2C12 as eluant) to yield €.76 g of a
3:2 Cis:trans mixture as a white foam. Final isolation
of the title (+)-trans-isomer was achieved using reverse
phase hplc, with 40% CH3CN/60% 0.1M NH,OAc (pH 4.3) as
the mobile phase, detection at 254 nm, a flow rate of
6.3 ml/minute and a Dupont Zorbax c-8° 9.6 mm x 25 cm
column as stationary phase. The 3:2 cis:trans mixture
was dissolved in 3.3 ml of the mobile phase and injected
0.11 ml on each preparative run. The retention times
for the cis and trans-isomers were 15 and 16 minutes,
respectively. The product fractions from ten runs were
combined ard stripped to yield 60.2 mg cf the Cis-isomer
and present title (+)~-trans-isomer, 50.5 mg; m.p.
163-165° C.; MS calculated: 418.1330; found: 418.1214.

EXAMPLE 288

6-Methoxy-3-(2- and 3~-(triflucromethyl) -
phenvl)methylene-4-chrcmanones

Present title products were each prepared Srom
6-methoxy-4-chromanone (26.7 g, 0.15 mol) and 2- or
3-(trifluorometayl)benzaldehyde (29.6 g, 0.17 mol)
according to the method of Example 1 to yield 34 g of
the 2-isomer (m.p. 130-131° C.) and 23 g of the

3-isomer {(m.p. 116-117° C.), respectively.

BAD ORIGINAL éﬁb
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EXAMPLE 289

3-(2- and 3-(Trifluoromethyl)benzyl-
t-methoxy-4-chromanones

By the method of Example 2, the title products of
the preceding Example were converted to present title
products, each triturated with hexane:

2-isomer: 23 g from 33 g; m.p. 72-73° C.; MS 336
(M+); IR (KBr) 1687, 1658, 1623, 1609, 1583 cm-l.

3-isomer: 9 g from 20 g;

H,.F,0

Analysis calculated for C 15F393:

18
C, 64.29; H, 4.50%.

Found: C, 64.37; H, 4.42%,
EXAMPLE 290

6-Hydroxy=-3-(2- and 3~(trifluoro-
methyl) benzyl-4,6-chromanocls

By the method of Example 3, the title products of
the preceding Example were converted to present title
products:

2-isomer: 16.5 g from 21 g; isolated from
cyclohexane; m.p. 115-116° C.; MS 322 (M+), 136 (base
peak); IR (KBr) 1683, 1624, 1610, 1587 cm-l.
Analysis calculated for C17313F3O3:

C, 6 H, 4.07%.
Found: C, 6 H, 4.08%.

H
3-isomer: 6.4 g from 9 g; isolated as solid from

3.36;
3.35
acetone/hexane; tlc Rf 0.23 (8:2:1 hexane:ethyl
acetate:diisopropyl ether).

EXAMPLE 291

cis~ and trans-3-(2- and 3-(Trifluoro-
methvl)benzvl-4,6-chrcmandiols

By the method of Example 4, the title products of
the preceding Example were converted to present title

products:

BAD ORIGINAL @
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Z-igorner 7.5 g Irom 8 g; 2:3 cis:trans mixture;
v m - - - - - . - - -1 1
ME 3I4 (M ); IR (KB3z) 1847, 1621, 1633 cm T; TH-NMR(30C
MHz, d,.-DMSC) ZIncludes delta (pom) 4.24 (&d, J=6, 6HZ)

and 2.39 {(bs), CH-OH, integrated to show the 2:3
cis:trans ratio.

3-isomer: 6 g from 6 g; 9:8 cis:trans mixture;
1H-NMR (same conditions) includes delta (ppm) 4.26 {4,
J=6 Hz) and 4.33 (d, J=3 Hz), CH-OH, integrated to show
the 9:8 cis:trans ratio.

EXAMPLE 292

)-trans-6-{2-Quinolyl)methoxy-
fluorcmethyl)benzvl) -4-chromancl

(+)-cis- and (+
3-(2- and 3-(tri

By the methocd of Example 5, each of the cis-trans
mixtures of the preceding Example were converted to
chromatograpnhically separated title products:

from 6 g of cis/trans 2-isomer: 1.3 g of (+)-cis-
isomer; m.p. 119-120.5° C.; MS 465 (M+); IR (KBr) 1621,
1600, 1584, 1570 cm *; 3 g of cis-trans mixture suitable
for recycling; and 0.4 g of (#)-trans-isomer; m.p.
110-112° C. (from CHClj/hexane), MS 465 (MT); IR (KBr)
1607, 1583, 1569 cm ~.

from 5.2 g of cis/trans 3-1ilsomer: 0.6 g cf
(+)-cis-isomer; m.C. 149-150° C. (from CHZClz/hexane);
IR (XBr) 1670, 1617, 1602, 1565 cm-l; 3.7 g as cis-trans
mixture suitable for recycling; and 0.4 g of trans-

isomer; m.p. 147-148° C. (from CH,Cl,/hexane); IR (KBr)

1617, 1597, 1584 and 1564 —

2
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3-(6-Methvl and 6-methoxv-3-pyridyl)methylene-

EXAMPLE 293
6-(2-guinolvl)methoxy-4-chromanones

By the method of Example 1, 6-(2-quinolyl)methoxy-~
4-chromanone and the appropriate 6-substituted-3-pyri-
dine carbaldehyde were converted to present title
products:

6-methyl analog: 3.38 g from 4.20 g of the
chromanone; m.p. 185-186° C. from CH3OH/CH2C12.

6-methoxy analog: 6.23 g from 7.0 g of the

chromanone; m.p. 155-158° C. from CHOH/diisopropyl
ether.
EXAMPLE 294

3-(6-Methyl- and 6-methoxy-3-pyridvl)benzyl-
6-(2-quinolvl)methoxy-4-chromanones

By the method of Example 2, the products cf the
preceding Example were converted to present title

products:

6-methyl analog: 2.78 g from 3.28 g; m.p.
108-110° C. (from CHZClzzdiisopropyl ether); MS 410
(M¥); IR (XBr) 1630, 1637, 1614, 1601, 1584, 1560 cm
6-methoxy analcg: 3.71 g from 5.90 g; m.p.
98-9%° C. (from CH2C12:diisopropyl_?ther); MS 426 (M+);
IR (KBr) 1686, 1639, 1611, 1571 cm ~.
EXAMPLE 295

(+)-cis- and (#)-trans-3-(6-Methyl- and 6-methoxy-3-
oyridyl)benzvl-6-(2-cuirolyl)methoxv-4-chrcmancols

1

By the method of Example 5, each of the title
products of the preceding Example were converted to
present chromatographically separated cis- and trans-
isomers, each isolated from CH2C12/diisopropyl ether:

from 2.0 g of the 6-methyl analog, 0.516 g oi the
cis-isomer; m.p. 121-123° C.; MS 412 (M'); and 0.48 g
of the trans-isomer; m.p. 164-165° C.; MS 412 (M+).
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cis-isomer; m.p. 132-133° C.; us 428 (M1); IR (cuCl.)
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frem 2.40 g of the methoxy analog, 1.08 g of the

5 , coy -1 3
3589, 3388, 1610, 1571 cm “; and 0.75 g .of the trans-
isomer; m.p. 144-145° C.; MS 428 (M'); IR (CHCl.) 3582,
3374, 1610, 1572 cm L. ’
EXAMPLE 296

35,45-3-(1-0Ox0o-3~-pyridyl)methyl-6-
(2-quinolyl)methoxy-4-chromanol

The title product of Example 7 (1.0 g, 2.5 mmol)
and m-chloroperbenzoic acid (0.55 g, 3.19 mmol) in
100 ml of CH2C12 was stirred for 12 hours. The
reaction mixture was then washed with saturated NaXcCoO.,
dried (MgSO4), stripped of solvent and the residue ’
chromatographed on silica gel using 8:1:1 CH2C12:ethyl
acetate:isopropanol and finally recrystallized from
ethyl acetate and diisopropyl ether to yield purified
title product, 0.29 g; m.p. 163-164° C.; exact mass
calculated: 414.1487; found: 414,1579; [alpha]éo -
-65.38° (ethanol).

Analysis calculated for C25H22N204~0.5H20:

Cc, 70.51; H, $.47; N, 6.62%,.
Found: C, 71.01; H, 5.39; N, 6.37%.
EXAMPLE 297

Acid Addition Salts of 3§,4S5-3-(3-Pyridylmethyl)-
6-(2-quinolvl)methoxy-4-chromanol

Dihvdrochloride
To a solution o0f 500 mg (1.26 mmol) of the title

product of Example 7 in CH2C12 was added. an excess of
dichloromethane saturated with saturated HCl/CH2C12.
The solvent was evaporated and the residue recrystal-
lized from ethanol-ether to give 495 mg (84%) cf the
dihydrochloride salt hydrate; m.p. 135° C. (cec.).
Analysis calculated for C25H24C12N203-0.5H20:

c, 62.51; H, 5.24; N, 5.83%.
Found: C, 62.21; H, 5.17; N, 5.72%.
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Mono L-~Tartrzie

A mixture of 398 mg (1.0 mmol) of the ti-zle
product of Example 7 and 300 mg (2.0 mmol) of
L-tartaric acid in 20 ml acetone was heated to obtain a
solution and then cooled to 25° C. Pentane (80 ml) was
added causing precipitation. The precipitate was
collected and recrystallized from acetone-pentane to
give 187 mg (34%) of the mono L-tartrate hydrate; m.p.
152-154° C.

Analysis calculated for C29H28N209~1.25H20:

C, €1.00; H, 5.38; N, 4.91%.
Found: C, 60.66; H, 5.00; N, 4.74%.
Diphosphate

To a solution of 500 mg (1.26 mmol) of title
product of Example 7 in methanol was added 0.172 ml
(2.51 mmol) of 85% phosphoric acid. The mixture was
heated to give a solution and then cooled to 25° C.
The precipitate formed was filtered to yield 390 mg
(45%) of the diphosphate salt solvated with one
equivalent phosphoric acid; m.p. 148-150° C.

251N 01 1P, HyPO,

C, 43.36; H, 4.51; N, 4.05%.
Found: C, 43.69; H, 4.50; N, 4.05%,

Mono Fumarate

Analysis calculated for C

A mixture of 500 mg (1.26 mmol) of title product
of Example 7 and 291 mg (2.51 mmol) of fumaric acid in
acetone was heated to obtain a solution and then cooled
to 25° C. The precipitate formed was collected to
vield 300 mg (77%) of the mono fumarate salt; M.pP.
165-166° C,

Analysis calculated for C29H26N207:

C, 67.69; H, 5.09; N, 5.45%.
Found: C, 67.63; H, 5.04; N, 5.22%.
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By the method of Example 1, 7-methoxy-d-chromancne
(10 g, 56 mmol) and 3-pyridine carbalidehyde (3.2 g, 73
mmol) were converted to present title product, isolated
directly from the reaction mixture by cooling to 0° C
11.9 g; m.p. 176-178° C.; MS 267 (M', base peak).

Analysis calculated for C16H13N03: .

Cc, 71.90; H, 4.90; N, 5.24%.
71.94; H, 4.93; N, 5.05%,

By the same method, 7-methoxv-4-cihiromanone

* 7

Found: C,
(5.0 g,
28 mmol) and 3-(methoxycarbenyl)benzaldehyde (2.04 ¢,
28.7 mmol) were converted to 7-methoxy-3-(3-(methoxy-
carbonyl) phenyl)methylene-4-chromanone, 6.14 g; m.p.
126-128° C.; MS 324 (M+, base); IR (nujol) 2950, 2913,
2851, 1730, 1661, 1583, 1460, 1292, 1239, 925, 3817,
288 cm” L.
EXAMPLE 299
7-Methoxy-2-(3-pyvridvinethvl) -{--hromanone

Title

product of the 2

eceding Example (12.35 g)

g

in 300 ml CH.OH was hvdrogenated for 12
~

[oN)

psig over 1.4 g of 103 PA&/C. Catalyst was recovered by
filtration.
which title
with 200 ml of warm isopropyl ether, 9.89 g; m.p.
95-99° C.; M3 269 (M), 122 (base); IR J) 2
1258, 837 cm °.

for C

16115893
3; H, 5.57; ¥, 5.12%.
H,

5.54; N, 5.06%.

The filtrate was stripped to an oil from

preduct was crystallized by trituration

Qo
'J_)B,

1433
’ Ed

7
calculated

et
(o2}
~J
[&2]
~
S
(o)
(-
b2~
~
et
(82}
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In like manner the other gproduct of the prececing
Example (6.14 g) in 100 ml of 1:1 methanol:THF was
converted to 7-methoxy—3—(3—(methoxycarbonyl)benzyl—
4-chromanone, isolated directly upon stripping the
catalyst filtrate, 4.50 g; MS 326 (M+, base) .

EXAMPLE 300
7-Hydroxy-3-(3-pyridylmethyl) ~4-chromanone

By the method of Example 3, title product of the

preceding Example (3.8 g) was converted to present
title product, 13.2 g; m.p. 181-190° C,.
Analysis calculated for C15H13NO3-0.25H20:

C, 69.35; H, 5.24; N, 5.39%.
Found: C, 69.96; H, 5.16; N, 5.33%.

Application of this method to the other product of
the preceding Example (4.5 g, 13.8 mmol) concurrently
hydrolyzed the methyl ester to yield 7-hydroxy-3-(3-
carboxybenzyl)-4-chromanone, 1.54 g; m.p. 234-236° C.;
MS 298 (M+), 13¢ (base); IR (nujol) 3316, 2920, 2850,
1706, 1609, 1578, 1448, 1284, 848, 695, 276 cm-l. To
reesterify, the acid was taken into 34 ml CH3OH, and
the solution saturated with dry HCl and then heated o
reflux for 1 hour. The reaction mixture was stripped
and the residue recrystallized from CH2C12 to yield the
corresponding methyl ester, 1.39 g; m.p. 157-159° C.;
MS 312 (M7), 136 (base); IR (nujol) 2947, 2921, 2848,
1717, 1459, 1376, 1246, 1297, 1248, 1172, 753,

282 cm-l.

EXAMPLE 301

3-(3-Pyridylmethyl)-7-(2-guinolyl)-
: methoxv-4-chromanone

By the method of Example 5, the title product of
tlie preceding Example (3.0 g, 11.7 mmol) was converted

to present title product using in sequence CHZClZ,

BAD ORIGINAL
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ether and finaiiy 1:19 CH3OH:ether as chromatograchy
eluants to vield present, purified title product,
2.17 g; m.p. 111-114° C.; IR (nujol) 2950, 2921, 2851,
1677, 1611, 1243, 1173, 834, 267 cm-l.
In like manner, the other, esterified product of
the preceding Example (700 mg, 2.24 mmol), was
converted to chromatographically purified 3-(3-(methoxy-
carbonyl)benzyl-7-(2-quinolyl)methoxy-4-chromanone,
394 mg; MS 453 (M+), 142 (base); IR (CHC13) 2947, 1721,
1607, 1466, 1436, 1287, 1256, 1237, 1163, 822, 218 cm—l.
Substituting 2-(chloromethyl)-6-fluorobenzothiazole
for 2-(chloromethyl)gquinoline, the other, esterified
product of the preceding Example (1.63 g, 5.22 mmol)
was converted to 7-(6-fluoro-2-benzothiazolyl)methoxy-
3-(3-(methoxycarbonyl) benzyl-4-chromanone, 1.5 g; m.p.
162-165° C.; IR (nujol) 2946, 2926, 1723, 1457, 1366,
1276, 1156, 965, 800, 748, 266 cm L.
EXAMPLE 302

(+}-cis- and (+)-trans-3-(3-Pyridylmethyl)-
7-{2-gquinolyl)methoxy-4-chromanol

By the method of Example 4, the title product of
the preceding Example (1.97 g, 5.0 mmcl) was converted
to present title products, separated by chromatcgraphy
on silica gel using ether and then 1:19 CH3OH:ether és
eluants to yield title products as follows:

(+)-cis-product: 944 mg; m.p. 48-65° C.; MS 398
(M+), 142 (base); IR (CHC13) 2948, 1617, 1265, 1163,
723 cm”?.

Analysis calculated for C25H22N203:

C, 75.36; H, 5.56; N, 7.03%.
Found: €, 75.08; H, 5.41; N, 6.81l%,.
(+)-trans-product: 680 mg; m.p. 53-55° C.; MsS 398
(M+); 131 (base); IR (CHClz) 2954, 1618, 1425, 1270,
1162, 249 cm ©
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PREPARATICN 1

4-(2-Cvancethoxvl)anisole

4-Methoxyphenol (248 g), XOH (5.6 g) and acrylo-
nitrile (397 ml) were dissolved in 1 liter of t-butanol
and heated with stirring at 75° C. for 5 hours. The
mixture was then cooled to room temperature and stripped
in vacuo to solid residue, which was repulped in ether
and insolubles recovered by filtration. The latter
were taken up in 2 liters of ethyl acetate, washed in
sequence with 1 liter each of H,0, saturated NaHCO; and
saturated NaCl, dried over MgSO, and restripped to
vield purified title product, 199.4 ¢, m.p. 62-64° C.

PREPARATION 2

6-Methoxv-4-chromanone

The title product of the preceding Example (199 g)
was combined with 240 ml HZO and 480 ml of concentrated
HC1l and heated at reflux overnight. The reaction mixture
was cooled to room temperature and solids recovered by
£iltration. The latter were taken up in 2 liters of
ethyl acetate, washed with 200 ml of H,0, dried over
MgSO,
3- (4-methoxyphenoxy)propionic acid, 195 g, m.p.
105-107° C. The latter was adcded to 600 ml of hot,

stirred polyphosphoric acid maintained at 75° C.

and stripped in wvacuo to vield intermediate

and the mixture stirred for 2 hours. The temperature
rose to a maximum of 89° C. over the first one-half
hour, then fell to the 75° C. bath temperature. The
reaction mixture was guenched into 3.2 liters of ice
and weter and extracted with 1.2 liters of ethyl
acetate. The organic extract was in sequence with

600 ml each of Hzo, saturated NaHCO3 and saturated
NaCl, dried over xgso4 and stripped to 180 g of solids
which were taken up in 400 ml CHZCIZ, treated with

activated carbon and restripped to a like quantity of

-BAD ORIGINAL @
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ther to yield purified title product, 120 g, m.p.
6-43° C., identical with the commercial product.
PREPARATION 3

6-Hvdroxy-4-chromanone

A solution of 36 g of the product of the preceding
Preparation in 290 ml of acetic acid and 290 ml of 48%
hydrobromic acid was heated at reflux for 3 hours. The
reaction was cooled and stripped in vacuo to crude
procduct which was diluted with water (6 liters), coolecd
to G-5° C., and title product recovered by filtratiocn,
25.7 g (80%), m.p. 133-136° C. Optiorally, the product
is further purified by chromatography on silica gel
using ethyl acetate/hexane as eluant.

PREPARATION 4

€-Benzyloxy-4~-chromanone

A mixture of 25 g of the product of the preceding
Preparation, 26.5 g of benzyl bromide and 28 g of
pctassium carbonate in 150 ml of acetone was heated at
reflux overnight. The reaction was cooled and filterecd
to remove potassium carbonrate. The filtrate was evagc-
rated and the rezidue was dissolved in ethyl acetate
and washed with water. The ethyl acetate layer was
dried over sodium sulfate and evaporated in vacuo
to obtain the crucde product, which was purified by
recrystallization from methylene chloride/hexane to
give 29 g of title product, m.p. 107-108° C.

L4-NMR (acetone-d ) delta(ppm) : 2.7 (t, 2H), 4.4 (¢,
5

2¥), 5.08 (s, 2Ej, 7.2-7. {m, 3H).
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PREPARATICN 35

3—Hydroxymethvlene-6-benzy1oxy-4-chroma*“'

R A

To a solution of 172.5 g of the product of the
preceding Preparation in 1.7 liters of toluene contain-
ing 168 ml of ethyl formate and 3.5 ml of ethanol was
added, in portions, 66 g of 50% sodium hydride. The
reaction was allowed to stir at room temperature for 1
hour, then poured into 1.5 liters of ice and Hzo' and
acidified to pH 4 with dilute hydrochloric acid. The
aquecus laver was extracted with several portions of
ethyl acetate. The organic layers were combined, dried

over scdium sulfate and evaporated in vacuo to give th

crude product which was triturated with hexane o remove
hydride oil. The resultant product crvstallized on
standing, m.p. 82-85° C.

PREPARATION 6

3-Diazo-6-benzyloxy-4-chromanone

To a -10° C. solution of 35.3 g of title product
of the preceding Preparation in 250 ml of dichloromethane
containing 25.2 g of triethylamine was added drocpwise a
solution of 24.4 g of tosyl azide in 100 ml of dichloro-
methane. After complete addition, the reaction was
allowed to warm to room temperature and stirred overnight.
The reaction mixture was washed with water, dried over
scdium sulfate and evaporated in vacuo to give the
crucde preduct, which was purified by column chrecmatog-
raphy on silica gel eluting with dichlorcmethane to
give 21 g of product, m.p. 100-103° C.
lH—;\'MP.(CDC13)delta'(ppm): 5.02 (d, J=4, 2H), 6.7-7.5
(m, 104).
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4- (4-Methoxvrohenoxv)tutyric Acid

§-Methoxvphenol was added to a solution cof NaOC2H5
made by dissolving 2.3 g of Na in 50 ml ethanoi. After

5 minutes, gamma-butyrolactone was added and the mixture
heated at reflux overnight. Ethanol was distilled off
and the residue heated at 155° C. overnight, then cooled,
diluted with water and acidified to pH 3 with dilute
hydrochloric acid. The product was ccllected by filtra-
tion, 19.5 g, m.p. 103-104° C.

PREPARATICN 8

3,4-Dihydrc-7-methoxy-1l-benzoxepin-5(2H) -one

The product of the preceding Preparation, 34 g,
was dissolved in 300 ml of polyphosphoric acid and
heated at 100° C. for 1 hcur. The reaction was cooled,
poured into water and extracted with ether to give the
crude product. It was purified by distillation, b.p.
100° C./0.5 mm.

PREPARATION 9
3,4-Dihydro-7-hvdroxy-1l-benzoxepin-5 (2H) -one

A mixture of 19.23 g of the product of the
preceding Preparation, 95 ml of 48% hydrobromic acid
and 95 ml of acetic acid was heated at reflux for 4
hours. The reaction was cooled and evaporated in vacuo
to afford the crude product, which was purified by
column chromatography on silica gel, eluting with
dichloromethane to give 8.3 g of preduct, m.p.
116-120° C.
l4-NMR(CDCI ) deltalppm):  2.0-2.45 (m, 28), 2.95 (x,
J=7, 2H), 4.20 (t, J=7, 2K), 6.8-7.1 (m, 3H), 7.4 (s,
H) .

oy

BAD ORIGINAL Q



-133-

PREPARATION 10

7-Benzvloxv-3,4-dihvdro-l-benzoxeoin-5 (25} -one

<

A mixture of 6.5 g of the product of the preceding
Preparation, 4.3 ml of benzyl bromide, 6.3 g of
5 potassium carbonate and 40 ml of acetone was heated
with stirring at reflux overnight. The reaction was
cooled and filtered to remove inorganics. The filtrate
was evaporated in vacuo, and the residue dissolved in
ethyl acetate and washed with water. The ethyl acetate
10 layer was dried over sodium sulfate ané evaporated in
vacuo to give tne crude product which was purified by
recrystallization from isopropyl ether to give 8.4 g of
title product, m.p. 62-63° C.
PREPARATION 11

15 7-Benzyloxv-4-bromo-3,4-dihydro-1-benzoxep%n-5(2H)-one
To a solution of 6.3 g of the title product ol the m:
preceding Preparation in 25 ml of acetic acid was. added &

a solution of 3.76 g of bromine in 25 ml of acetic
acid. The reaction was stirred for 3 minutes and the
20 volatiles evaporated in vacuo to a residue which was

dissolved in ethyl acetate and washed with water. The

APOOOO

®

ethyl acetate layer was dried and evaporated to giv

ct
pa-
[N
jat

C

o]

8.2 ¢ of oroduct which was used without puriiica
the next step.
25 PREPARATION 12

3-Bromo-6-methoxy-4-guinolone

To a solution of 6-methoxy-4-chremanone (35 g) in
ethvl ether (1.6 liters) at 5-10° C. was added dropwilse
over 30 minutes 10.6 ml cof bromine. The mixture was

30 stirred at 5-10° C. for 30 minutes and then allcwed tc
warm to room temperature. After 2 hours tlc (CH2C12)
indicated formation of less polar products and only a
trace of starting material remaining. The reaction

mixture was washed with water (1 liter), saturated

iay
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NaHCO, (300 ml), and brine (SCJ ml), dried over MgSO

and cgncent:ated in vacuo to a yellow solid. The cride
product was purified by silica gel flash column chroma-
tography on 2.4 Kg fine silica gel, eluting with a
gradient system consisting of 3:l hexanes/dichloro-
methane followed by 2:1 hexanes/dichloromethane and
finally 30% hexanes/dichloromethane. This afforded
title product as a yellow solid in 80% yield.

PREPARATION 13

l-2mino~S-methvlcvclchex-1l-en-3-one

5-Methyi-1,3-cyclohexanedione {40 g, 0.32 mol) was
dissolved in 500 ml of benzene at 70° C. The solution
was heated at reflux for 2 hours, during which NH3 was
pubbled through the reaction mixture and formed Hzo was
collected in a Dean-Stark trap. The mixture was then
cooled to 0° C. and title product recovered by filtra-
tion, 39.8 g, m.p. 165-169° C.
Li-NMR (DMSO-d ) delta(ppm) s 0.98 (s, 3H), 1.6-1.38
(24), 2.14-2.38 (2H), 3.14-3.6 (1lH), 4.93 (s, 1lH),
6.2-7.2 (m, 2H).

PREPARATION 14

7,8-Dihviro-7-methyl=-3-nitro-5(6H)-quinclone

Sodium nitromalonaldehyde (Org. Svnth. Coll., vol.
4, p. 844; 42.4 g, 0.269 mol) was dissolved in 200 ml

of dimethvliformamide and the resulting solution cried
over 4A-tvpe molecular sieves, reccvered by f£iltration
with 100 ml of the same solvent for wash. To the
combined filtrate and wash was added pyridine (91 ml,

89 g, 1.13 mol) ané the mixture ccoled to =-5° C. Tosyl
chloride (53 g, 0.277 mol) in 200 ml of dimethylformamide
was added dropwise, maintaining a temperature ol -5° to
-8° C., ané the reaction mixture allowed to warm to

room temperature. The title product of the preceding

Preparation (33.6 g, 0.270 mol), dissolved by warming
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in 200 mi of dimethylformamide and added in a steacdy
stream o the reaction mixture, which was then stirred
for 18 hours at room temperature, then poured into 2
liters of ice and water and extracted 2xl liter of
ethyl acetate. The organic layers were combined, dried
over MgSO4 and stripped to yield present title product,
33 g (61%), m.p. 64-67° C.
PREPARATION 15
3-Amino-7,8-dihydro-7-methvl-5(6H) -quinolone

Title product of the preceding Preparation (27 g)
was placed in.a 250 ml Parr bottle with 830 ml absolute
ethanol and 9.0 g 10% Pd/C. This was then agitated cn
a Parr apparatus under 50 psig Hz for 2 hours at room
temperature. The catalyst was recovered by filtration
over diatomaceous earth and the filtrate was concentrated
to dryness. The resulting brown solid was flash chroma-
tographed by first dissolving in CH3OH, adding 50 ml
drv 32-63 micron silica gel and concentrating to dryness.
The resulting material was then charged dry onto a
30 cm X 153 cm column of fresh silica gel which had been
wet packed with 1% triethylamine in 19:1 CHZClz:iso-
propanol. The column was eluted with the same solvent
system. Middle product-containing fractions were com-
bined and stripped to yield present title product, MS
(m/e) calculated: 176.095C, found: 176.0944; tlc
(19:1 CH2C12:C2HSOH) Rf 0.32.

PREPARATION 16

7,8-Dihydro-7-methyl-5(6K)-quinolone-
t-diazonium Hexaflucrovhosvhate

At room temperature, title product of the preced-
ing Preparation (15.26 g) was placed in a 500 ml
3-recked flask equipped with a mechanical stirrer,
dropping funnel and venting line placed up the back of
the fume hood. Then 6.93 ml glacial acetic acid was
added. 159 M1l of 3.48N HCl was then added all at once

BAD ORIGINAL d
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sime scme So.il oracipitated cut of solution.
£1l11 at 0° C., was then added 5.98 g NaNo, in

35 ml H20, dropwise over 5-10 minutes, and the resulting
mixture stirred at 0° C. for 30 minutes. Still maintain-
ing 0° C., 15.24 ml HPF6 (60 weight % in HZO) was added
over 5 minutes. A light brown precipitate formed

immediately. Vigerous stirring was continued Ior 10-15

3 - U - 4 R I3 - o~ -~ h m P
—imutes after addition was ccocmplete. The resultling
;A = . - . 3 H a.L,AC T . ~NaAEm
solid was filtered, washed with 2x25 ml cold H,0, 2x25 ms
2
— % - =) P e 3 =] -~ - -
sther and then dried under hIgh vacuum Oovernignt over

PREPARATION 17

xy-7-nethyl-5(6H)-guinolone

0
the preceding Example (25.62 g)

rtions to 500 ml of boiling 5%

iod (2.3 hours in this instance)

=
c
. - 3 2 -~ 5=ty
mhe reaction mixture was extracted 3xI50 ml ethyl
acetate., I the Sirst extraction, wae enulsicn was
Seoken Lo flluraticn over Jlatomacecus earth. Thea
- ~ 3a g - Tra - hiras T e D ro -0
quanlb 2. CACL3 Were CombBlned, Cr.zd over A'A(—:b‘\J‘,
il
X s .. . e i e .
strivoced to scolids, and the resiaue dissclved in CH.CH,
P~ )
3 - ~ 3T s~ v P S = £ - AN - - b
slurried with 3ilica gel, sTrligfped 2anG ~.&sa ChIoha-.=

u
. ~ . e . 1o
sroduck, 2.2 < {(067%), m.p. 210.5=-212 .
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PREPARATICYN 18

rloxv=-7,8-dikvdrc-7-nethvl-5S(£H) -guinclone

L]

v

.
1

3-Ben:z

By the method of Preparation 4, the product of the
preceding Preparation was converted to present title
product in 78% yield, m.p. 80.5-81.5° C. MS (m/e)
calculated: 267.1259, found: 267.1261.

PREPARATION 19

2-Chloromethylquinoxaline

2-Methylquinoxaline (8.94 g) was combined with
50 ml CCl4 and 6.5 g Na2C03 in a 125 ml beaker. This
was heated to 68° C. and then C12 was introduced via an
inverted funnel so that the C12 was otucktled very slowly.
This was continued for 1 hour and then the reaction
mixture was cooled to 20° C. in an ice bath and parti-
tioned between ether and saturated NaHCO3 solution.

The ether was separated, dried over MgSO4, and concen-
trated to dryness. The residue was immediately flashed
down a column packed with 20 cm of 32-63 micron silica
gel (the column having a diameter of 8 cm) using 1l:1
ether:hexane as eluant. After a 1 liter forerun,

250 ml fractions were collected. Fractiens 3-5 were
cembined and concentrated to yield 2.38 g (23%) cf

title product as a yellcw solid; tlc (3:7 ethyl
acetate:CHZClz) Rf 0.65.

lh-NMR(CDCL,)delta(ppm) s 4.86 (s, 2i), 7.74=7.78 (m,

24), 8.02-8.16 (m, 2H), 9.0 (@, lH).
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noxy-1(2H)-naphthalencne

r

(US]

2-Bromo-

To a 10° C. solution of 25 ¢ (0.142 mol) of
7-methoxy~-3,4-dihydrc-1(2H) -naphthalencrne in 1 liter
ether was added dropwise (maintaining reaction
temperature at about 10° C.) 37.9 g (0.237 mol) of
bromine. The reaction solution was concentrated on a
rotating evaporator and the residue crystallized from
ether to give 31.6 g (87%) of present title compound,
m.p. 79-80¢° C.

MS (m/e) 256 and 254 (M), 174, 173, 143, 131,
120, 115 and 103. Ir (CHCl 1

e

(3]

;) 1680, 1610 cm” <.

lH-ﬂMR(CDCl3)d lta(ppm): 2.2-2.7 (m, 2H), 2.9-3.5 (m,
24), 3.95 (s, CCHj), 4.78 (t, J=4 Hz, CHBr), 7.0-7.4

(m, 2ArH) and 7.58 (bs, ArH).
] 1 € o .
Analysis calculated for CqulBrO2 iHZO.
C, 50.89; H, 4.46%,
Found: C, 50.71; H, 4.36%,

PREPARATION 21

6-3enzvlioxy-3-methvlene-4-chromanone

A solution

£ 9.2 g of 6-benzyloxy-4-chromancne,
dimetnylamine & ard 1.3 g of paraformaldenvde
in 100 ml of acetic acid was heated on a steam bath for
5 hours. The wvolatiles were evaporated in vacuc and
the residue was purified on silica gel, eluting with
e e s N
h-NMR(CDC13)celta(ppm): 4.95 (s, 2H), 5.05 (s, 24),

5.55 (s, 1H), ©.30 (s, 1H), 6.80-7.6C (m, 8H).

to give 3.7 g of product, RE (CH2C12) = 0.5,
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PREPARATICN 22

J-Bromo~-I-(brocmomethyvl) -6-methyl vridine
- -

and
3-Bromo-6-(bromomethvl) -2-methvl oyridine

To a 25 ml round bottomed flask eguipped with a
stir bar and condenser, under an inert atmosphere, were
added 1.4 g (7.35 mmol) of 3-bromo-2,6-lutidine, 1.21 g
(6.77 mmol) of N-bromosuccinimide, 4.5 ml of carbon
tetrachloride, and 10 mg (0.04 mmol) of benzoyl peroxide.
The resulting mixture was refluxed overnight. Tic at
this point indicated that there still was starting
material present, so 0.7 g (3.9 mmol) of N-bromosuccin-
imide was added and the reaction mixture refluxed for
an additional 4 hours. The precipitate was filtered
off and washed 2x50 ml CCl4 (hot). The filtrate was
concentrated to an oil and the crude product was then
purified by flash chromatography on 200 g silica gel
with 3:1 hexane:CHZCl2 as eluant to yield the two title
compounds, 218 mg (11%) yield of the 2- (bromomethyl)
derivative and 285 mg (14%) yield of the 6= (bromomethyl)
derivative, tlc (3:1 hexane;CHZClz) RI 0.07 andé 0.13,
respectively,

2-(bromomethvl) derivative.
lH—NMR(DMSO-d6)delta(ppm): 7.99 (d, J=7.8 Kz, 1H),
7.19 (a, J=7.8 Hz, lH), 4.71 (s, 2H), 2.46 (s, 3H).

6~ (bromomethvl) derivative.
IH—NMR(DMSO-d6)delta(ppm): 8.00 (a, J=7.8 Ez, 1u),
7.32 (4, J=7.8 Hz, 1lH), 4.63 {s, 2Ez), 2.56 (s, 3H).
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PREPARATICON 25

ra

—Hvdroxymethyl-d-methoxveyridine

Title product of the preceding Preparation
(20.75 g, 0.114 mol) and sodium methoxide (9.23 g,
0.171 mol) were combined in 110 ml methanol and heated
under reflux for 65 minutes. The mixture was cooled,
20/
neutralized with 1IN HCl and extracted with 3 x 70 ml of
ethyl acetate. The organic layers were combined, dried

stripped in vacuo, the residue taken up in 100 ml H

(Na2504) and stripped to yield title product as a
solid, 14.2 g.
PREPARATION 26

4-Methoxy-2-picolyl Chloride

To title product of the preceding Preparation
(500 mg, 3.6 mmol) in 6 ml CH2C12, stirring under Nz,
was added dropwise 0.26 ml (3.6 mmol) of SQCl2 over 5
minutes, then stirred for 20 minutes, combined with
20 ml H
tracted with 25 ml CHC13. The organic layer was dried
(MgSO4) and stripped at low temperature to yield title

2O, neutralized with saturated NaHCO3 and ex-

product as an oil, 494 mg, used irmmediately in the next
chemical step.
PREPARATION 27

6-Benzvloxy-3-bromo-4-chromanone

By the method of Preparation 12, 6-methoxy-4-
chromanone (200 g, 0.79 mol) was converted to present
title procduct, purified by chromatography on silica gel
gradiently eluted with 1:1, 2:1, 3:1 and 1:0 CHZClzzhex—
ane, recrystallized from isoprepyl ether, 41.4 g, tlc

REf 0.4 (CHZClz).
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2-Acetyliuran (21.2 g), concentrated NH4OH
(325 ml) and Hzo (175 ml) were combined and heated in
an autoclave at 150° C. (observed pressure, 262 psiqg)
for 22 minutes. The mixture was cooled, stripped and
the residue chromatographed on silica gel eluting
sequentially with 1:19 and then 1:9 CH3OH:CH2C12 to
yield 13.2 g of title product. Recrystallization from
isopropanol gave 9.68 g of purified title product in
two crops; tic RE 0.3 (1:9 CH3OH:CH2C12).
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1. A racemic or optically active compound having
the structural formula
Y, Yl
1 1
X"=-{(CH,)_-R
R 0] g 2'm
~ (2)
x~ n

wherein

n is 0 or 1;

m is 0 or an integer from 1 to 3;

X is CH2, 0, S, SO, 802, NH or N(Cl-C4)alkyl;

Xl is CHZ’ 0, S, SO or 502;

Y and Y1 are taken together and form a carbonyl
group, or Y and Yl are taken separately, Y is hydrogen
and Yl is hydroxy or an acyloxy group which is hydrolyzed
to form a hydroxy group under physiological conditions;

Zlis CH2, CHCHB, CHZCH2 or CHZCH CH

Z” is CH or N;

R is 2-, 3- or 4-pyridyl, 2-, 3-, 4- or 8~-guinolvl,

2=

l1-, 3- or 4-iscquinolyl, 2- or 4-pyridazinyl, 3- or
4-cinnolinyl, l-phthalazinyl, 2- or 4-pyrimidinyl, 2-

or 4-quinazolinyl, 2-pyrazinyl, 2-quinoxalinyl, 1-, 2-

or 3-indolizinyl, 2-, 4- or 5-oxazolyl, 2-benzoxazolyl,
3-, 4- or S-isoxazolyl,.S—benzo[c]isoxazolyl, 3~-benzo{c]l-
isoxazolyl, 2-, 4- or 5-thiazolyl, 2-benzothiazolyl,

3-, 4- or 5-isothiazolyl, 5-benzo[c]isothiazolyl,
3-benzo[d]isothiazolvl, 1—[(C1-C4)alkyl]-2—, 4- or
5-imidazolyl, l—[(Cl—C4)alkyl]—Z-benzimidazolyl,
l—[(Cl-C4)alkyl]—3-, 4- or 5-pyrazolyl, 2—[(C1-C4)alkyl]-
3(2H)-indazolyl, or 1—[(Cl—C4)alkyl]-3(IH)-indazolyl;

or one of said groups mono~ or disubstituted on carbon

with the same or different substituents which are bromo,

BAD ORIGINAL
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chloro, fluocoro, (Cl—Cd)alkyl, trifluocrcmethyl,

oy

3
{h
by
0

e

[4)
H
e}
O
o
0]

hydroxymethvl or (Cl—C4)alkoxy, or on adjacent C
with trimethylene, tetramesthylene, -CH,-0-CH,- or
A

2
-O-CH2-O—;and
Rl is attached by means of aromatic or hetero-

aromatic carbon and is phenyl, naphthyl, pyridyl,
quinolyl, isoquinolyl, pyridazinyl, cinnolinyl,
phthalazinyl, pyrymidinyl, naphthyridinyl, pyrrolyl,
N—[(CI-C4)alkyl]pyrrolyl, indolyl, N—[(Cl—C4)alky1]—
indolvl, isoindolvl, N—{(Cl—C4)alkyl]isoindolyl,
indolizinyl, pyrazolyl, l-[(Cl-C4)alkyl]pyrazolyl,
indazolyl, l—i(Cl—Cé)alkyl]-lH—indazolyl, 2-{(C1-C4)—
alkyl]l-2H-indazolyl, imidazolyl, 1—[(Cl—C4)alkyl]imid-
azolyl, benzimidazolyl, 1-[(Cl—C4)alkyl]benzimidazolyl,
furyl, benzofuranyl, isobenzofuranyl, oxazolyl, benzox-
azolyl, isoxazolyl, benzo[c]isoxazolyl, benzo(d)isox-
azolyl, thienyl, benzothiophenyl, isobenzothienyl,
thiazolyl, benzothiazolyl, isothiazolyl, benzo{cliso-
thiazolyl, or benzo(d]isothiazolyl; or, only when either
Xl is CH2 or m is at least 2, Rl is attached by means

of heterocyclic nitrogen and is l=-pyrsoliyl, l-indolyl,
2-isoindolyl, l-pyrazolyl, 1{(lH)-incazolyl, 2(2H)-
indazolyl, l-imidazolyl or l-benczimidazolyl; or Rl 1s
one of said groups which is mono- or disubstituted on
carbon with the same or different groups which are
bromo, chloro, fluoro, hvdroxy, hydroxymethyl,
(Cl-C4)alkyl, (C
carbonyl, or substituted on adjacent carbons with

-C4)alkoxy, carboxy, [(Cl—C4)alkoxy]-

=

(%3

trimethylene, tetramethylene, —CHZ—O—Cﬁz- or -0-CH,-0-;
or substituted on tertiary nitrogen to form an N-oxide;
a pharmaceutically acceptable acid acdition salt
thereof; or
a pharmaceutically acceptable cationic salt when

the compound contains a carboXy group.

BAD ORIGINAL



-135=-
2. A compound of claim 1 wherein Y and Yl are
taken together and form a carbonyl group.
3. A compcund cf claim 1 wherein Y and Yl are
taken separately, Y is hydrogen and Yl is an acyloxy
group in which the acyl moiety is the alpha=-aminoacyl

residue of a naturally occurring L-alpha-amino acid,

o (o) 0]
(1] 2 3 " 2 3 ”n

-C~(CH2)pNR R™, -C-CHNHZ(CHZ)qNR R7, -C-(CHZ)rCOOH, or
0

—C-CHNH2 (CHZ) SCOOEI;

R2 and R3 are taken separately and are each

independently hydrogen or (Cl—C4)alkyl, or R2 and R3
are taken together with the nitrogen to which they are
attached to form a pyrrolidine, piperidine, perhydro-
azepin or morpholine ring;

P is an integer from 1 to 4;

is an integer from 1 to

~e

; and

W W w o

is an integer from 1 to

- . 1
A compound of claim 1 wherein Y and Y~ are

. . . 1.
taken separateliy, Y is hydrogen and Y  1is hydroxy.

q
r is an integer from 2 to
[
4

5. A compound of claim 4 wherein n is 1, m is 0,
X and Xl are each independently CH2 or O, Z is CHZ' Zl
is CH, R is 2-, 3- or 4-pyridyl, 2-quinolyl, 6-fluoro-
2-quinolyl, 5-fluoro-2-benzothiazolyl or 2-pyrazinyl,
and Rl is phenyl, 3-methoxyphenyl, 4-methoxyphenyl,
3-methoxycarbonylphenyl, 4-methoxycarbonylphenyl, 3-car-

boxyphenyl, 4-carboxyphenvl, 2-pyridvl or 3-pyridvl.
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ically active compcund ¢f

6. A racenic or opti
claim 5 having the relative stereochemical fcrmuls
OH
R 0 v 1 .1
I~ -t X" =R .
X

A compound of claim 6 wherein X is O, Xl is

7.
CH,, R is 2-quinolyl or S-fluoro-2-benzthiazolvl and R
is 3-pyridyl or 3-carboxyphenyl.

3. An cptically active compound of claim S
the absolute stereochemical formula

OH

R\\//O\\[::::I:th]“axl_Rl .
X

9. A compound of claim 8 wherein X is G,

CH,, R is 2-guinolyl or 5-fluoro-2-benzthiazolyl and R

is 3-pyricdyl or 3-carboxyphenyl.

1.
X7 1is
1

10. A racemic or optically active ccmpcound having

the structural formula

whereiln

n is 0 or 1;
X is CH2, o, s, SO, SOz, NH or N(Cl—C4)alkyl;

Zl is CH or N;
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in the first alternative

Y2 and Y3 are taken together and Iorm a carbonvl
group, or Y2 and Y are taken separately, Y2 is
hydrogen and Y3 is hydroxy; and

R? is hydroxy or benzyloxy;

Rb and R® are taken separately and Rb is hydrogen

and RS is -Xl-(Cﬂz)m-Rl;

m is 0 or an integer from 1 to 3;

X1 is CHZ' 0, 8§, SO or 802; and

R1 is attached by means of aromatic or hetero-
aromatic carbon and is phenyl, naphthyl, pyridyl,
guinolyl, isoquinolyl, pyridazinyl, cinnolinyl,
phthalazinyl, pyrymidinyl, naphthyridinyl, pyrrolyl,
N-[(Cl—C4)alkyl]pyrrolyl, indolyl, N-[(Cl—C4)alkyl]—
indolyl, isoindolyl, N—[(Cl—C4)alkyl]isoindolyl,
indolizinyl, pyrazolyl, l—[(Cl-C4)alkyl]pyrazolyl,
indazolyl, l—[(Cl-C4)alkyl]-lH-indazolyl, 2-[(C1-C4)-
alkyl]}-2H-indazolyl, imidazolyl, l~[(C1~C4)alkyl]imid~
azolyl, benzimidazolyl, 1-[(Cl—Cq)alkyl]benzimidazolyl,
furyl, benzofuranyl, isobenzofuranyl, oxazolyl, benzox-
azolyl, isoxazolyl, benzo[c]isdxazolyl, benzo[d] isox-
azolyl, thienyl, benzothiophenyl, isokenzothienyl,

thiazolyl, benzothiazolyl, isothiazclyl, benzol[c]iso-

thiazolyl, or benzo[d]isothiazolyl; or, only when either

Xl is CH2 or m is at least 2, R1 is attached by means

of heterocyclic nitrogen and is l-pyrrolyl, l-indolvl,
2-isoindolyl, l-pyrazolvl, 1(1H)-indazolyl, 2(2H)-
indazolyl, l-imidazolyl or l-benzimidazolyl; or Rl is
one of said groups which is mono- or disubstituted on
carbon with the same or different groups which are
bromo, chloro, fluorc, nydroxy, hydroxymethyl,
(C1~C4)alkyl, (Cl—C4)alkoxy, carboxy, [(Cl-C4)alkoxy]-
carbonyl, or substituted on adjacent carbons with
trimethylene, tetramethylene -CH,-C-CH,- or -0-CH_,-O-;

2 2 2
or substituted on tertiary nitrogen to form an N-oxide;

AP0OOO0OO0SB]
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YY" and are taxen together and form a carbonv.
group;
b.\ ﬁc N e 4
R and R~ are taken together and are hydroxy-
b p:

methylene or diazo; or R~ and R® are taken separately,
Rb is hydrogen and R® .is bromo;

rR? is RE\//O\\ ; and

R® is phenyl, 2-, 3~ or 4-pyridyl, 2-, 3-, 4- or
8-quinolyl, 1-, 3- or 4-isoquinolyl, 3- or 4-pyridazinyl,
3= or 4-cinnolinyl, l-phthalazinyl, 2- or 4-pyrimidinvl,
2- or 4-guinazolinyl, 2-pyrazinyl, 2-quinoxalinyl, 1-,
2- or 3-indolizinyl, 2-, 4- or 5-oxazolyl, 2-benzox-
azolyl, 3-, 4- or S5-isoxazolvl, S-benzo[c]isoxazolyl,
3-benzo[d]isoxazolyl, 2-, 4- or S5-thiazolyl, 2-benzo-
thiazolyl, 3-, 4- or 5-isothiazolyl, S5-benzo(c]lisothi-
azolyl, 3-benzo(d]isothiazolyl, 1-[(C1-C4)a1kyl]-2-, 4-
or 5-imidazolyl, l—[(Cl-C4)alkyl]-z-benzimidazolyl,
1—[(C1-C4)alky1]-3—, 4- or S-pyrazolyl, 2—[(C1-C4)alkyl]—
3(2H)-indazolyl, or l—[(Cl—C4)alkyl]—3(1H)—indazolyl;
or one of said groups mono- or disubstituted on carbon
with the same or different substituents which are broro,
chloro, fluoro, (Cl-C4)alkyl, trifluoromethyl, hydroxy,
hydroxymethyl or (Cl—C4)alkoxy, or on adjacent carbons
with trimethylene, tetramethylene, —CHZ-O-CHZ— cr
-O-CHZ—O-.

11. A pharmaceutical composition for administra-
tion to a mammal which ccmprises & 5-lipoxygenase
inhibiting and/or leukotriene D4 receptor blocking
amount of a compound of claim 1 and & gharmaceutically

acceptable carrier. ' .
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