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[57] ABSTRACT

9-Hydroxydibenzo[b,d]pyrans useful as analgesics,
hypotensives, immunosuppressants, tranquilizers; as
anti-secretory and anti-anxiety drugs; intermediates
therefor and derivatives thereof having the formulae
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wherein R is hydrogen or alkanoyl having from one to
five carbon atoms;

R;is hydrogen, alkanoyl having from one to five carbon
atoms or —CO-—(CH,)p—NR,R 3 wherein p is 0 or an
integer from 1 to 4; each of R and R3 when taken indi-
vidually is hydrogen or alkyl having from one to four
carbon atoms; R, and R3 when taken together with the
nitrogen to which they are attached form a 5- or 6-mem-
bered heterocyclic ring selected from piperidino, pyr-
rolo, pyrrolidino, morpholino and N-alkylpiperazino
having from one to four carbon atoms in the alkyl
group;
each of R4 and Rsis hydrogen, methyl or ethyl
Rg is oxo or alkylenedioxy having from two to four
carbon atoms;
Zis
(a) alkylene having from one to nine carbon atoms;
(b) —(alky),,—X—(alky),—wherein each of (alk;)
and (alky) has from 1 to 9 carbon atoms, with the
proviso that the summation of carbon atoms in
(alk;) plus (alky) is not greater than 9;
eachofmandnisOor 1;
X is O, 8§, SO or SO; and
W is methyl, phenyl, p-chlorophenyl, p-fluorophenyl,
pyridyl, piperidyl, cycloalkyl having from 3 to 7
carbon atoms, or monosubstituted cycloalkyl
wherein the substituent is phenyl, p-chlorophenyl
or p-fluorophenyl;
with the proviso that when W is methyl, Z is

—(alky.)—X—(alkg),—.
21 Claims, No Drawings
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EXAMPLE 7

dl-5-Hydroxy-3-Hydroxymethylene-2,2-Dimethyl-7-(2-
Heptyloxy)-4-Chromanone

To the sodium hydride obtained by washing 9.23 g.
(192 mM) of 50% sodium hydride in mineral oil disper-
sion with pentane is added dropwise, over a 30 minute
period, a solution of dl-5-hydroxy-2,2-dimethyl-7-(2-
heptyloxy)-4-chromanone (5.90 g., 19.2 mM) and ethyl
formate (34.9 ml., 432 mM). After the addition is com-
plete, ether (475 ml.) is added and the resulting mixture
refluxed. After 18 hours, the reaction mixture is cooled
to room temperature and acidified with 1N hydrochio-
ric acid. The organic layer is separated and the aqueous
layer is further extracted with ether (3 X 125 ml). The
combined ether extracts are dried over sodium sulfate
and concentrated under vacuum to yield 6.41 g.
(>100%) of dI-5-hydroxy-3-hydroxymethylene-2,2-
dimethyl-7-(2-h<;ptyloxy)-4—chromanone as an oil.

NMR 8¢pcr M3 13.4 (one broad singlet proton, hy-
droxylic), 11.8 (one proton singlet, phenolic hydroxylic,
7.4 (one broad proton singlet, vinyl), 6.1 6.0 (2 one
proton doublets, J = 3Hz, aromatic), 4.8-4.2 (one pro-
ton multiplet, methine), 2.1-0.7 (20 proton multiplet for
the remaining protons).

In like manner, appropriate reactants of Example 6
are converted to: dl-5-hydroxy-3-methylene-2,2-
dimethyl-7-[2-(5-phenyl)pentyloxy]-4-chromanone, an
oil.

NMR: 86¢cpc™5 1.3 (D,3,a-methyl, J = 7 Hz),
1.3-2.0 (M,4, ethylene), 1.4 (S,6,gem dimethyl), 2.3-2.8
(bd., T,2-benzylic methylene), 4.1-4.7 (M,1,methine),
5.8-6.0 (M,2,aromatic), 7.0-7.4 (M,6,aromatic and vi-
nylic), 10.0 (S,1,phenolic), 13.3 (bd,S,1,hydroxylic);

di-5-hydroxy-3-hydroxymethylene-2,2-dimethyl-7-
[2-(4-phenyl)butyloxy]-4-chromanone, an oil;

dl-5-hydroxy-3-hydroxymethylene-2,2-dimethyl-7-
cyclohexyloxy-4-chromanone;

IR (Kbr) C=0 1620 cm—!; OH 3420 cm~!

MS: (mol.ion) 318

NMR: 8cpc ™5 1.1-2.3 (M,10,CsH g-cyclohexyl),
1.55 (S,6,gem dimethyl), 4.1-4.5 (M,l-cyclohexyl-
methinyl), 3.9-6.1 (M,2,aromatic), 7.1-7.5(d,l,methi-
nyl), 11.6 (S,1,hydroxyl, D,0O overlay).

dl-5-hydroxy-3-hydroxymethylene-2,2-dimethyl-7-
(1-methyl-3-phenoxypropyl)-4-chromanone, an
(from reactant of Example 1):

Ry = 0.42 (silica gel, 18-benzene:1-ethyl acetate)

MS: (mol.ion) 368

EXAMPLE 8

dl-6a,7-Dihydro-1-Hydroxy-6,6-Dimethyl-3-(2-Hep-
tyloxy)-6H-Dibenzo-[b,d]pyran-9(8H)-One

To a solution of dl-5-hydroxy-3-hydroxymethylene-
2,2-dimethyl-7-(2-heptyloxy)-4-chromanone (5.17 g,
15.4 mM) and methylvinyl ketone (2.27 ml., 27.9 mM) in
methanol (23 ml.) is added triethylamine (0.54 ml.). The
reaction is stirred for 16 hours at room temperature and
then diluted with ether (250 ml.). The resulting ether
solution is extracted with 10% sodium carbonate (6 X
30 ml.), dried over sodium sulfate, and concentrated
under vacuum to yield 6.11 g. of an oil. The residue is
refluxed with ethanol (45 ml) and 2N potassium hy-
droxide (45 ml.) for 16 hours. Thereafter, the reaction
solution is cooled, acidified with 6N hydrochloric acid
and extracted with dichloromethane (3 X 100 ml.). The
organic phase is dried over sodium sulfate and evapo-
rated to yield 6.3 g. of a dark solid. The solid is tritu-
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rated in hot ether to yield 1.00 g. of the title compound,
m.p. 185°~189° C.; 1.26 g. of further material is obtained
via silica gel chromatography of the mother liquor. The
total yield is 42.3%.

NMR (CDCl;) & 11.2 (one broad proton singlet, phe-
nolic OH), 7.9 (one broad proton singlet, vinyl), 6.2, 5.9
(two one proton doublets, J = 3Hz, aromatic protons),
4.6-4.0 (one proton multiplet, methine ether), 3.0-0.6
(25 proton multiplet, remaining protons).

IR (KBr) C-= 0 1600 cm—1L

Analysis: Calc’d for CyH3004: C, 73.71; H, 8.44%.
Found: C, 73.41; H, 8.37%.

UV Aoy CH3CH20H — 342 mp(e = 26,800).

The following compounds are similarly prepared
from appropriate reactants of Example 7:

dl-6a,7-dihydro-1-hydroxy-6,6-dimethyl-3-(1-methyl-
4-phenylbutoxy)-6H-dibenzo[b,d]pyran-9(8H)-one;
m.p. 140°-168° C;

NMR: 8cpei ™5 1.3 (D,2,a-methyl, J = 7 Hz),
1.1-2.3 (M, 15,remaining protons), 2.3-3.0
(bd, T,2,benzylic-methylene), 4.1-4.7 (M,1,methine),
5.95 (D,l,aromatic, J = 2 Hz), 6.3 (D,1,aromatic, J = 2
Hz), 7.2-7.4 (M, 5,aromatic), 8.0 (D, 1,vinylic, J = 2 Hz).

IR: (KBr) C = O 1563 cm—1

Analysis: Calc’d for C¢H30040: C, 76.82; H, 7.44%.
Found: C, 76.74; H, 7.48%.

MS: (mol.ion) 406

dl-6a,7-dihydro-1-hydroxy-6,6-dimethyl-3-(1-methyl-
3-phenylbutoxy)-6H-dibenzo[b,d]pyran-9(8H)-one;

M.P. 163° C.

NMR: 8cpci; ™5 1.2, 1.3 (d,3,methyl), 1.45 (S,6,gem
dimethyl), 1.65-2.2 (M,2,methylene), 2.3-2.95 (M,4,me-
thylene,benzylic methylene), 4.1-4.6 (M,1, methinyl),
5.9, 6.15 (2d,2,aromatic), 7.15 (S,6,aromatic, hydroxyl-
D,0 overlay), 7.95 (6S,1,0lefinic proton).

MS: (mol.ion) 392

dl-6a,7-dihydro-1-hydroxy-6,6-dimethyl-3-cyclohex-
yloxy-6H-dibenzo[b,d]pyran-9(8H)-one;

M.P. 259°-254° C.

IR (KBr) C=0 1590 cm—!; OH 3390 cm !

NMR: 8ppyso 1.05-3.0 (M,15,CsHjg-cyclohexyl, 6a-
methinyl, 7-methylene, 8-a-methylene), 1.45 (S,6,gem,
dimethyl), 4.0-44 (M, 1,methiny}), 5.8-6.1
(2d,2,aromatic), 7.1-7.25 (d,},olefinic proton), 7.3
(S,1,hydroxyl-D,0 overlay). :

dl-6a,7-dihydro-1-hydroxy-6,6-dimethyl-3-(1-methyl-
3-phenoxypropyl)-6H-dibenzo[b,d]pyran-9(8H)-one, a
light yellow solid:

M.P. 203°-206° C.

MS: (mol.ion) 392

Analysis: Calc’d for CysHyg04: C, 76.50; H, 7.19%.
Found: C, 76.33; H, 7.12%. )

EXAMPLE 9

dl-6af,7,10,10aa-Tetrahydro-1-Hydroxy6,6-Dimethyl-
3-(2-Heptyloxy)-6H-Dibenzo[b,d]pyran-9(8H)-One

A solution of dl-6eB,7-dihydro-1-hydroxy-6,6-
dimethyl-3-(2-heptyloxy)-6H-dibenzo[b,d]pyran-
9(8H)-one (1.2 g., 3.3 mM) in tetrahydrofuran (9 ml.) is
added dropwise to a rapidly stirred solution of lithium
(25 mg.) in liquid ammonia (45 ml.) at —78° C. During
the addition an additional 75 mg. of lithium is added to
insure the blue color. After an additional 15 minutes of
stirring solid ammonium chloride is added to discharge
the blue color. The excess ammonia is allowed to evap-
orate and the residue was diluted with water (45 ml.)
and acidified with 10% hydrochloric acid. The aqueous
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solution is extracted with dichloromethane (3 X 50 ml.)
and the dichloromethane extracts dried over sodium
sulfate and evaporated to yield 1.30 g. of a crude semi-
solid which is purified via silica gel column chromatog-
raphy to yield 0.614 g. (50.9%) of product, m.p.
155°-158° C. after recrystallization from chloroform-
/hexane.

NMR (CDCls) & - 8.2 (one proton smglet phenolic
OH), 5.8-6.3 (2 proton multiplet, aromatic), 3.9-4.6 (2
proton multiplet, methine ether and C-10 equatorial),
0.3-3.2 (26 proton multiplet, remammg protons).

IR (KBr) C = 01737 cm—

MS (m/e) 360 (M +), 261 (M-99).

—

0

Analysis: Calc’d for C5;H3,04: C, 73.30; H, 8.95%. -

Found: C, 73.05; H, 8.82%.

and the corresponding cis-isomer:
dl-6af,7,10,10a8-tetrahydro-1-hydroxy-6,6-dimeth-

yl-3-(2-heptyloxy)-6H-dibenzo[b,d]pyran-9(8H)-one,

m.p. 141°-146° C. (from ether/hexane).

IR: (KBr) C=0 1718 cm— L.

MS (m/e) 360 (M), 261 (M-99)

Similarly, the following compounds are prepared
from products of Example 8:

dl-6aB,7,10,10aa-tetrahydro-1-hydroxy-6,6-dimeth-
yl-3-(1-methyl-4-phenylbutoxy)-6H-dibenzo[b,d]pyran-
9(8H)-one; m.p. 122°-125° C.

NMR: 6CDC,3TMS 1.3 (D,3a-methyl,J=7Hz), 1.1-3.0
(M,16, remaining protons), 2.3-3.0 (bd.T,2,benzylic
methylene), 4.1 (bd.D,1,C-10 equatorial,J=14Hz),
4.1-4.7 (M, 1,methine), 5.95 (D,1,aromatic,J=2Hz), 6.1
(D,l,aromatic,J=2Hz), 7.2-7.4 (M,5,aromatic), 7.9
(S,1,phenolic).

IR: (KBr) C=0 1709 cm~!

Analysis: Calc’d for CygH3,04: C, 76.44; H, 7.90%.
Found: C, 76.22; H, 7.79%.
and the corresponding cis-isomer:

dl-6aB,7,10,10aB-tetrahydro-1-hydroxy-6,6-dimethyl-
3-(1-methyl-4-phenylbutoxy)-6H-dibenzo[b,d]pyran-
9(8H)-one, m.p. 141°-142° C

IR: (KBr) C=0 1707 cm—1

MS: (mol.ion) 408

Analysis: Calc’d for Cy¢H3,04: C, 76.44; H, 7.90%.
Found: C, 76.58; H, 7.92%.

dl-6a,7,10,10aa-tetrahydro-1-hydroxy-6,6-dimethyl-
3-(1-methyl-3-phenylpropoxy)-6H-dibenzo{b,d]pyran-
9(8H)-one, m.p. 160° C.

NMR: 8cpcry T™S 1.2, 1.3(d,2, -methyl), 1,4 (8,6,gem
dimethyl), 1. 65 2.9 (M,11,remaining protons), 3.9-4.5
(M,2,10aa-proton, methinyl), 5.9-6.1 (2d,2, aromatic),
7.2 (S,5,aromatic), 7.9 (S,1,hydroxyl-D,0 overlay)

MS: (mol.ion) 394 _

dl-6af3,7,10,10aa-tetrahydro-1-hydroxy-6,6-dimeth-
yl-3-cyclohexyloxy-6H-dibenzo[b,d]pyran-9(8H)-one,
m.p. 215°-218° C.

IR (KBr) C=0 1695 cm—!; OH 3225 cm—!

MS: (mol.ion) 344

NMR: BCDCI;TMS 1.0-3.2 (M,18,CsH o -cyclohexyl,
6af3,7,8,10,10aB-protons), 1.5 (S,6,gem dimethyl),
3.9-4.3 (M, 1,cyclohexyl-methinyl), 5.9, 6.05 (2d,2, aro-
matic), 8.9 (bs,1,hydroxyl-D,0 overlay).

dl-6a,7,10,10aa-tetrahydro-1-hydroxy-6,6-dimeth-
yl-3-(1-methyl-3-phenoxypropyl)-6H-dibenzo[b,d]py-
ran-9(8H)-one:

M.P. 167°-170° C.

MS: (mol.ion) 394

Analysis: Calce'd for CasH3gO4: C, 76.11 H, 7.66%.
Found: C, 75.93; H, 7.63; %.

NMR  Scpci'™S  7.87 . (S,1,phenolic  proton),
7.42-6.67 (M,5, C¢Hs), 6.33 (S,2,aromatic Hy + Hy),
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4.42-1.00 (M,22,non-aromatics—including triplet cen-
tered at 3.90 for —CH;—O—, singlet at 1.48 for CHj,
doublet centered at 1.27 for CHj, singlet at 1.13 for
CHj; and 11 other methylene, methine protons).

EXAMPLE 10

dl-6a8,7,8,9,10,10aa-Hexahydro-1-6,6-Dimethyl-3-(2-
Heptyloxy)-6H-Dibenzo[b,d]pyran-93-ol

To a solution dl-B6aB,7,10,10aa-tetrahydr-1-
hydroxy-6,6-dimethyl-3-(2-heptyloxy)-6-H-diben-
zo[b,d]pyran-9(8H)-one (0.60 g., 1.66 mM) in ethanol
(18 ml.), stirred at room temperature under nitrogen is
added sodium borohydride (275 mg.). The reaction is
stirred for 30 minutes and poured onto a mixture of ice
(35 ml.), 10% hydrochloric acid (35 ml.) and ether (200
ml.). The ether layer is separated and the aqueous layer
extracted with additional ether (2 X 100 ml.). The com-
bined ether extracts are dried over sodium sulfate and
evaporated to an oil. Crystallization from hexane
yielded 305 mg. (50.3%) of product, m.p. 102°-104° C.

NMR 8¢pcyy ™S - 7.9-6.7 (one broad proton singlet,
hydroxylic), 6.1-5.8 (two broad proton singlet, aro-
matic), 4.5-0.5 (31 proton multiplet, remaining protons).

IR (KBr) OH 3390 cm™%,

Analysis: Calc’d for C;oH3404: C, 72.89; H, 9.45%.

Found: C, 72.52; H, 9.18%.

Similarly, the following are prepared from appropri-
ate tetrahydro compounds:

dl-6aB,7,8,9,10,10aa-hexahydro-1-hydroxy-6,6-
dimethy!-3-(1-methyl-4-phenylbutoxy)-6H-diben-
zo[b,d]pyran-98-ol, an amorphous solid.

IR: (KBr) OH 3390 cm—!

MS: (mol.ion) 410

(NMR: 8cpe™S 1.3 (P,3,a-methyl), 1.0-4.5
(M,24,remaining protons), 5.8-6.0 (M,2,aromatic),
6.8-7.3 (M,5,aromatic). ‘

dl-6aB,7,8,9,10,10aa-hexahydro-1-hydroxy-6,6-
dimethyl-3-(1-methyl-3-phenylpropyloxy)-6H-diben-
zo[b,d]pyran-98-ol, an amorphous solid.

MS: (mol.ion) 396

di-6a8,7,8,9,10,10ac-1-hydroxy-6,6-dimethyl-3-
cyclohexyloxy-6H-dibenzo[b, d]pyran-9-ol:

M.P. 214°-216° C.

IR (KBr) OH 3365 cm—1; 3125 cm !

MS: (mol.ion) 346

NMR: 8cpci ™S [10-30 (M,23,CsH g-cyclohexyl,-
gem dimethyl, 7,8,9a,10 protons), 3.5-4.15 (M,2,6a8,-
10aa. protons), 4.35-4.7 (M,l,cyclohexyl-methinyl),
4.85-5.05 (bd,1,hydroxyl-D,O overlay), 6.1-6.45
(M,2,aromatic), 9.7 (S,1,hydroxyl-D,0 overlay).

dl-6a8,7,8,9,10,10ac-hexahydro-1-hydroxy-6,6-
dimethyl-3-(1-methyl- 3-phenoxypropyl) 6H-diben-
zo[b,d]pyran-98-ol:

M.P. 151°-152° C.

R, = 0.25 (silica gel, 9-ether:1hexane)

MS: (mol.ion) 396

Analysis: Calc’d for CysH3y04: C, 75.72; H, 8.14%.
Found: C, 75.79; H, 8.39%.

dl-6aB,7,8,9,10,10aa-hexahydro-1-hydroxy-6,6-
dimethyl-3-(1-methyl-3-phenoxypropyl)-6H-diben-
zo[b,d]pyran-9a-ol; an oil.

R, = 0.35 (silica gel, 9-ether:1-hexane)

MS: (mol.ion) 396

EXAMPLE 11

The following compounds are prepared according to
the procedures of Examples 1-5 from appropriate (3,5-
dihydroxy)phenyl compounds of the formula 3,5-
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(HO),C¢H3—Z—W and the appropriate a01d of for-
mula R4R;C=CH—COOH.

JOH

Ha,

R4

R5>\ o zZ—W
Ry Rs V4 w
CH3 CH3 —(CH2)6— C6H5
H —(CHy);— CeHs
CH3 CH3 —(CH2 8 C6H5
CH3 H —CH(CH3)(CH2)5— C(,H5
C2H5 C2H5 —CH(CH3)(CH2)6— C6H5
CH_; CH3 —CH(CH3)(CH2)7 C6H5
H H —CH(CHJ)(CH )3 4-FC6H4
CH3 C2H5 —C(CH3)2(CH2§ C6H5
CH3 CH3 —(CH )3—CH(CH — C(,HS
CHj H —‘CH(CH3)(CH2)2CH(CH3)— CgHs
CHs H —CH(CH;)(CH,);— 4CIC¢H,
C;Hs CyHs —CH(CH;3)}(CHy)s— 4-CICgH4
CHj; CHj —CH(CH3)}(CH;),— 4-CIC¢Hy
H H ==CH(CH3)(CH)— 4-CIC¢Hy
CH; CH; —CH(CHj3)(CHy)— 4-FC§H4
CH; CH; —CH(CH3)(CHy)— 4-pyridyl
H H —(CHj)3 2-pyridyl
CHs H —(CHy)3 3-pyridyl
CH, CH; —(CH3); 4-pyridy]
H C,H; —(CH3)3 2-piperidyl
H H —(CH3)3 4-piperidyl
CHj; H —(CHj3)4 2-pyr3dyl
CHs H —(CH3)4 4-pyridyl
CHs CpHs —(CHyu 3-piperidyl
CH 3 CH 3 -(CH2)4 4—plper1dyl
H H —(CHy), CeHs
H H — CH(CH3)(CHy),— 4FCgH,
CH; H —CH(CH;3)(CH;),=— 4-CICgH,
CHs CyHs —CH(CH3)(CHy)— CeHs
H H —CH(CH3)(CHy)3— C6H5_
CHj CH; —CH,CH(CH3)CH,— 2-pyridyl
H H —CH,CH(CH3)CH,— 4-piperidyl
CH; H  —CH{CH;)CH(CH3)CH;— 3-pyridy
C;H; CHs —CH(CH3)CH(CH3)CHy— 4-pyridyl
H —CH(CH3)CH(CH;3)CH;— 3-piperidyl
CH3 C2H5 —CH(CH3)(CH2)2— 2-pyr}dyl
CH; CpH; —CH(CH)(CHy)— 3-pyridyl
CH3 CH3 —CH(CH3)(CH2)2— 4—p|p§ndyl
H H —CH(CH3)(CHy)3;— 3-pyridyl
CH; CHj3 —CH(CH;3)(CH;);— 4—pip§ridy|
CH3 CH3 == CH(CH3)CH(C2H5)CH2 4-pyr!dy]
CyHs CHj —CH(C,Hs)}CHj),— 4-pyndyl
CHs H —CH(C;Hs)(CH;),— 2-piperidyl
H H ~—CH(C,H35)(CHp)y— 4-piperidyl
CH; H —CH,CH(C,Hs)CH,— 3-pyridyl
CHj CH; —CH(C,H;s)(CH;)3— 3-pyrgdyl
CH; CHj —CH(C,H5)(CH»)3— 4—pyr]dyl
CoHs GHs —CH(CH)CH(CH,)CH,— 2-pyridyl
H H —CH(C;H3)CH(C,Hs)CH, — 4-pyridy]
H H —CH(CZHS)CH(C2H5)CH2 2-piperidyl
CH; CH; —(CH,);CH(CH;)— C¢Hs
CH; CH; —(CHj);CH(CH)— 4-FCgH,
CH; CH; —(CH,);CH(CH3)— 4-pyridyl
H H _(CH2)JCH(CH3)— C6Hl 1
CH; CH; —(CH,);CH(CH3)— CgHpy
CH; CHj —CH(CH3)(CH2)2CH(CH3)— CeHs
CHj H —CH(CH3)(CH;);CH(CH3)— C6H1] .
C2H5 C2H5 "'CH(CHJ)(CHZ)zCH(CHJ,)"" 4—plp8rldyl
CHj CH;, —CH(CH3)(CHp)3— CeHyy
H H —'CH(CH3)(CH2)2CH(CH3)— Ce¢Hyy
CyHs  CHs  —(CHy)s— CeHi)
CH; H —(CHy)y— CgHyy
CHy CHs —(CHy)g— CeHyy
CH3 CH3 _(CH2)2— C4H7
CH:), CH3 —CH2CH(CH3)CH2"‘ C5H9
H CH; ~ —CH,CH(CH)CH;— CsH,
CH, CHy; —CH(CH3)(CHy),— C3H ;3
H H — CH(CH)CH(CHy)CHy— CeHy)
CH, CH; —CH(CH3)(CHp)s— CsHqg
CH 3 CH3 —(CH ) C(,H 5
CH; CH; —(CH2)2CH(C2H5)— CeHs
CHj CH3 —C(CH3)— CeHs
H CHj —CH(CHﬂCH)CH(CzHg)— CeHs
H CH; ~~CH(CH;)CH;— CsHg
H CHj —CH(CH;;)CH,— C3Hs
C)Hs H —CH(CH;)CH(CH;)— CeHpy
CH; CH; —CH(CH3)X(CH))y— CsHq
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-continued

Hy,, ¢OH

R4
CH;

Rs
CH;

—CH(C,;H;5)(CHp)—

-EXAMPLE 12

Compounds of the following formula are obtained
from appropriate reactants of Preparations K and Y and
appropriate acids of formula R4RsC—=CH--COOH by
the procedures of Examples 1-4 (R4and Rs = H, CH;
or CHs):

R4

(alky)—X~—(alky),— W
Ry

Reduction of the keto compounds with sodium boro-
hydride according to the procedure of Example 5 af-
fords the corresponding 9-hydroxy compounds (both
isomers formed; the 8-form predominates). The sulfox-
ide and sulfone compounds of Examples. 15 and 16 are
reduced in like manner to the corresponding 9-hydroxy
compounds.

EXAMPLE 13

di-5-Hydroxy-2,2-dimethy-7-(1-methyl-4-phenylbutox-
y)-4-chromanone

A mixture of 5-phenyl-2-pentanol (16.4 g., 100 mM),
triethylamine (28 ml., 200 mM) and dry tetrahydrofuran
(80 ml.) under a nitrogen atmosphere is cooled in an
ice/water bath. Methanesulfonyl chloride (8.5 ml., 110
mM) in dry tetrahydrofuran (20 ml.) is added dropwise
at such a rate that the temperature holds essentially
constant. The mixture is allowed to warm to room tem-
perature and is then filtered to remove triethylamine
hydrochloride. The filter cake is washed with dry tetra-
hydrofuran and the combined wash and filtrate evapo-
rated under reduced pressure to give the product as an
oil. The oil is dissolved in chloroform (100 ml.) and the
solution washed with water (2 X 100 ml.) and then with
saturated brine (1 X 20 ml.). Evaporation of the solvent
affords 21.7 g. (89.7%) yield of 5-phenyl-2-pentanol
mesylate which is used in the next step without further
purification.

A mixture of 2,2-dimethyl-5,7-dihydroxy-4-chroma-
none (2.08 g., 10 mM), potassium carbonate (2.76 g., 20
mM), N,N-dimethylformamide (10 ml.) and 5-phenyl-2-
pentanol mesylate (2.64 g., 11 mM), under 2 nitrogen

atmosphere, is heated to 80°-82° C. in an oil bath for
1.75 hours. The mixture is cooled to room temperature
and then poured into ice/water (100 ml.). The aqueous
solution is extracted with ethyl acetate (2 X 25 ml.) and
the combined extracts washed successively with water
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(3 X 25 ml.) and saturated brine (1 X 25 ml). The
extract is then dried (MgSQy), decolorized with char-
coal and evaporated to give the product as an oil which
crystallizes upon seeding with pure product m.p.-
83°-84° C. Yield = quantitative. 5

In like manner, the following compounds are pre-
pared from - appropriate 2,2-R4Rs-5,7-dihydroxy-4-
chromanones and appropriate alkanols. The necessary
alkanol reactants not previously described in the litera-
ture are prepared from appropriate aldehydes or ke- 10
tones via the Wittig reaction of Preparation G.

34

Ry Rs alky w Ry Rs
CH; CH, CH,C(CH;)y(CH))y 3-pyridyl CH3; CH;
CH; CH; CH2CH(CHZ)(CH,),CH(CH h CH; H))3 4pyridyl CH; H
CH, H e S P Gl CH, (CHY, 2pyridyl CH; GCpHs
CH, H (CHy) Nt Ch(CHy) CH; CHy); 2piperidyl H
H H CH(cf-l,)(CH iZC(czH CH (CH3); 4-piperidyl CH; H
C;Hs CyHs CH,CI Cél'ij (CH3)3 4-FC¢Hy CH; CH;
cH, H; CH CHzcil(Cl-l;) CgH; (CH)); 4CICH, H H
CH; CH; N CeHs (CH;) CeHs CHs H
H H (CH2)4CH(C2H5) CeHs 4FCH, CHs H
H  CH, CHa)y CeHs Gy, sy HO R
H H CH(CH;XCHy)s CeHs CH(CH3{CHj); 3-pyridyl C,Hs CyHs
CHs H (CHy)g CgHs CH(CH3)(CH); 4-pyridyl CH; CH;
cH;, ' CH; (CHj)g CH; CH(CH )(C}}i) 4-piperidyl CH; CHj
H CH CH(CH;3)CH, 2-pyridyl cn(czl-fs)(c ), 2-pyridyl H CH;
H C l-is CH,C(CH3y), 2-pyridyl  CH(C o H(CHy); 4pyridyl CH; CH;
H ch; crfzh 2-pyridyl  CH(C;HsXCHj); 4-piperidyl GH, CH
Csz CH3 (CHz)z 2-pyridyl CH(C%{ g(CH 4-FC6H4 H Czﬁs
H H (CH3), 4iyridyl CH(CH)(CH); 4CICGgH, CH; H
R‘ Rs ﬂ.lkz w R4 k5 alkz w
CH; CH3; CH; C¢Hs CH; CH; — 4-pyridyl
H H CH;, Hs CH; CH; — 4-piperidyl
CH; CH; CHj 43=C6H4 CH; H — 2-(C¢Hs)CeH 1o
CH; CH; — °~ C¢Hs H -— 4(C¢Hs)CeHo
CHy; CH; —  4FCgH, CH; CH; — 3-(CeHs)C7H
Cz]‘gs H —  4CICgH, CH; CH3; —CH,— CH;
CHs GHs —  CH CH} CHy —(CHps— CH;
il —  4FCgH, CHy CH; —(CHj)g— CH,
CH; CH; — C3Hs CH; CH; —(CHj)— CH;
H —  C3Hs CH; H —(CH2)6- CH;
CH; CH; — C4H; CHs CyHg —( CHj3
CH —  CH cH; ch; —C(Cfig)z(CHz)s— CH;3
C li, C,Hs — sHo CH; H = —C(CH;),(CHy) CH;
oy’ oy’ — G CH) CH, —cu(chg)cnf&-l,)— CH;
CH; H =~ — cHiy (CH)s—
CH; H - C+H,
CH; CH; — Z{Csés)cﬁ‘l.;
CH; CH; — 14(C¢Hs5)C4Hg
CH; CH; — 2-(C¢Hs)CsHg
CH; H  —  2{CgH5)CsHg
CHd CHli = (°H5)C6H|0
CHs CoHs —  3(CgHs)CeHyg
EXAMPLE 15
55 Y .
dl-6aB,7,10,10aa-Tetrahydro-1-hydroxy-6,6-dimethyl-
3-(1-methyl-3-phenylsulfinylpropyl)-6H-dibenzo[b,d}-
pyran-9(8H)-one
Equimolar amounts of m-chloroperbenzoic acid and
60 dl-6aB,7,10,10aa-tetrahydro-1-hydroxy-6,6-dimethyl-3-
(1-methyl-3-phenylthiopropyl)-6H-dibenzo[b,d]pyran-
9(8H)-one are reacted together in a mixture of chloro-
. form and acetic acid (2:1) at room temperature for 1
i hour. The organic phase is washed with water, dried
 EXAMPLE 14 B P ’

’ 65
The products of Example 13 are converted to com-
pounds having the formula below by the procedures of
Examples 1-5.

(MgSOy) and evaporated to dryness to give the prod-
uct.

In like manner the thio others of Example 12 are
oxidized to the corresponding sulfoxides of formula
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Il
(alk)—S—(alk))—W

EXAMPLE 16
dl-6aB,7,10,10aa-Tetrahydro-1-hydroxy-6,6-dimethyl-

3-(1-methyl-3-phenylsulfonylpropyl)-6H-dibenzo[b,d]-
1

pyran-9(8H)-one
The procedure of Example 15 is repeated but using
two equivalents of m-chloroperbenzoic acid as oxidiz-
ing agent per mole of thio ether reactant.
Similarly, the thio ethers of Example 12 are con-
verted to their corresponding sulfonyl derivatives to
give compounds of the formula:

[
(alk;)—ﬁ—(alkz)—w

EXAMPLE 17

(—)-Trans
3-(1-methyl-4-phenylbutyl)-6a,7,8,10a-tetrahydro-6,6,9-
trimethyl-6H-dibenzo[b,d]pyran-1-8-ol

To a stirred solution of (+) p-mentha-2,8-dien-1-ol
(4.9 g., 0.0322 mole) and 5-(1-methyl-4-phenylbutyl)-
resorcinol (8.2 g., 0.032 mole) in dry methylene chloride
(200 ml.) is added anhydrous magnesium sulfate g,
0.332 mole). The mixture is stirred under a nitrogen
atmosphere and cooled to 0° C. Freshly distilled boron
trifluoride etherate (2 ml., 0.016 mole) is then added
dropwise over a 5 minute period. The reaction mixture
is stirred for 1.5 hours at 0° C. and anhydrous sodium
bicarbonate (10 g., 0.119 mole) is added. Stirring is
continued until the dark color fades. The reaction mix-
ture is filtered and evaporated to give 11.7 g. (93.6%) of
. a resinous product. The product is purified via column
chromatography on an activated magnesium silicate,
available from M C & B Manufacturing Chemists, 2909
Highland Avenue, Cincinnati, Oh., under the trademark
“Florisil”, to give 3.4 g. (27%) of the desired product as
a mi)gture of optically active diasteriomers.*

*[a] 7 (C = 1.0, CHCly) = —100.8".

NMR &cpc™S 1.1 (S,3,Cr-methyl), 13, 1.45
(2S,6,gem dimethyls), 1.75 (S,3,Co-methyl), 0.7-3.0
(M, 12,remaining protons), 3.0-3.6 (M,1,Cygg-proton),
5.05 (S,1,hydroxyl,D,O overlay), 6.1 (S,1,Cy4-proton,
aromatic), 6.4 (M,2,Cp-proton,aromatic,Cjg-proton),
7.1-7.5 (M,5,aromatic protons).

MS: (mol.ion) 390 .

It is converted to the optically active 6aB,7,10,10aa-
tetrahydro-1-hydroxy-3-(1 -methyl-4-phenylbutyl)-6,6-
dimethyl-6H-dibenzo[b,d]pyran-9(8H)-one diasteriom-
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ers according to the procedure of Wildes et al., J. Org.

Chem., 36, 721-3 (1971)
EXAMPLE 18

dl-6a83,7,10,10aa-tetrahydro-1-(4-mor-

pholinobutyryloxy)-6,6-dimethyl-3-(1-methyl-4-phenyl-
butyl)-6H-dibenzo[b,d}pyran-9(8H)-one hydrochloride

To a stirred solution of dl-6a8,7,10,10aa-tetrahydro-
1-hydroxy-6,6-dimethyl-3-(1-methyl-4-phenylbutyl)-
6H-dibenzo[b,d]pyran-9(8H)-one (0.52 g., 1.28 mM) in
dry methylene chloride (25 ml) is added 4-mor-
pholinobutyric acid hydrochloride (0.268 g., 1.28 mM).
The mixture is stirred at room temperature under a

5 nitrogen atmosphere. A 0.1 M solution of dicyclohexyl-

carbodiimide in methylene chloride (12.8 ml., 1.28 mM)
is added dropwise and the mixture stirred for 24 hours.
It is filtered and evaporated to give the title product,
which is purified by column chromatography on silica
gel.

EXAMPLE 19

The procedure of Example 18 is repeated but using
the appropriate dl-6a8,7,10,10aa-tetrahydro-6,6-R4Rs-
3-(Z-W)-6H-dibenzo[b,d]pyran-9(8H)-ones of Exam-
ples 4, 9 and those produced as penultimate products in
the procedures of Examples 11, 12 and 14; and the ap-
propriate alkanoic acid or acid of formula HOO-
CE(CHz)P—NRzkg.HCI to produce esters of the for-
mula

40 wherein Ry, Rs, Z and W are as defined in Examples 4,

5
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9,11, 12 and 14 and R, is

R R;*
—COCH; —CO(CHy);NHC Hg
—COCH,CH; '—CO(CHz)zN(C4f‘l9)2
—CO(CH,);CH; —COCH;-piperidino
—COCH;NH, —COCH;-pyrrolo
—CO(CHZ)ZNHZ —COCH,-(N-methyl)piperidino .
—CO{(CH;)sNH —CO(CHj),-morpholino
_COCH,N(CHyj, ~ —CO(CHa),- N-butyDpiperidino
_c0(c1-lx_; NCHY), —CO(CHpypymrolidino
_COCH}NHCH,:  —CO(CoHJ{N-ethyDpiperidino
—CONH —~—CO-piperidino
—CON(CHZ)Z —CQO-(N-methyl)piperidino
—CON(C4Hg); —CO-morpholino
—CON(C,Hs); —CO-pyrrolo

*Basic esters are obtained as their hydrochloride saits. Careful neutralization with
sodium hydroxide affords the free ester.

EXAMPLE 20

di-6a8,7,8,9,10,10aa-Hexahydro-1-(4-mor-
pholinobutyryloxy)-6,6-dimethy1-3-(1-methyl-4-phenyl-
butyl)-6H-dibenzo[b,d]pyran-98-ol hydrochloride

The title product of Example 5 is esterified according
to the procedure of Example 18 to produce the above-
named ester salt. o

In like manner, the remaining products of Example 5
and those of Examples 10-12 and 14 are converted to
esters having the formula shown below wherein R4, Rs,
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Z and W are as defined in sald Examples and Ry has the
values given below:

OH

Z~W
R; - Ry
-COCH —COCH 2-pyrrolo
—CO(Cl-fz)ZCH;, -COCHz-pyrrohdmo
—CO(CH )3CHj3 —COCH;-morpholino
—COCHz (N-methyl)plperazmo
OGNy —COCH-(N-butyl)piperazino
—CO(CI-fz)zNHH-l ~CO(CHy),-piperidino
—CO(CH: N(l-C ﬁ7)2 —CO(CHZ)Z-(N-Isopropyl)plperazmo
—COCH =CO(CH3)3-pyrrolidino
—CO(C}}2)4N?C2 s)y —CO(CH3)y- (N-ethyl)piperazino
«=CO-piperidino
—CON(JH ) —CO-(N-methyl)piperazino
—CONHC. i—f =—COQ-morpholino
—CON(CJIg)z —CO-pyrrolo
EXAMPLE 21

dl-6a,7-Dihydro-1-hydroxy-6,6-diemthyl-3-(1-methyl-
4-phenylbutyl)-6H-dibenzo[b,d]pyran-9(8H)-one

(A) dI-Ethyl
S-Hydroxy-4-methyl-7-(1-methyl-4-phenylbutyl)-
coumarin-3-propionate

A mixture of 2-(3,5-dihydroxphenyl)-5-phenylpen-
tane (33 g., 0.13 M), (Preparation C) diethyl a-aceto-
glutarate (32.2 g., 0.14 M) and phosphorous oxychlonde
(20 g., 0.13 M), protected from atmospheric moisture, is
stirred at room temperature. After 10 days, the mixture
is dissolved in chloroform, washed three times with
water, dried (Na;SOy), and evaporated. The residue is
subjected to silica gel chromatography (eluents - 9 ben-
zene:1 ether) to yield 22 g. of the desired ester, m.p.
58°-70° C. from hexane. Further recrystallization from
ethyl acetate/hexane affords an analytical sample: m.p.
78°-85° C.

Analysis: Calc’d for Cy¢H300s: C, 73.91; H, 7.16%.
Found: C, 73.82; H, 7.13%.

MS: (mol.ion) 422

B)
di-7,10-Dihydro-1-hydroxy-3-(1-methyl-4-phenyl-
. butyl)-6H-dibenzo[b,d]pyran-6,9(8H)-dione

To the sodium hydride powder obtained by washing
100 g. (0 21 mole) of 50% sodium hydride in mineral oil
dispersion with dry hexane is added 20.6 g. (0.049 mole)
of the ester of part A of this example and the two pow-
ders are mixed thoroughly. The reaction flask is cooled
to 15°~17° C. and dimethyl sulfoxide (200 ml.) is added
directly into the reaction flask. After stirring for an
additional hour at 15°~17° C., the reaction is kept over-
night in the refrigerator. After warming to room tem-
perature the reaction mixture is poured into a rapidly
stirred mxxture of 600 ml. of ice and water and 40 ml. of
concentrated hydrochlorlc acid, more ice being added
as needed to keep the mixture cold. The slurry thus
produced is stirred for an additional hour and is then
decanted. The residual gum is heated on the steam bath
with excess concentrated sodium bicarbonate’ solution
and, while still warm, 'the resultant solid'is filtered. The
filter cake is washed with bicarbonate solution and
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water and recrystallized from ethyl acetate/hexane to
give 4.5 g. of cyclized product, m.p. 163°~164° C. Fur-
ther purification is achieved by recrystallization from
methanol; m.p. 166°-167° C.

Analysis: Calc’d for CygH404: C, 76.57; H, 6.43%.
Found: C, 76.50; H, 6.56%.

MS: (mol.ion) 376

' ©
dl-7,8,9,10-Tetrahydro-1-hydroxy-3-(1-methyl-4-
phenylbutyl)spiro[6H-dibenzo[b,d]pyran-9,2'-[1',3']di-
oxolan]-6-one

A solution of 0.031 mole of the cyclized product of
part B of this example in benzene (500 ml.) containing
ethylene glycol (10 ml.) and p-toluenesulfonic acid (10
mg.) is heated overnight under reflux (Dean-Stark trap).
The solution is cooled, poured into water containing
excess sodium bicarbonate and the organic phase sepa-
rated, dried (Na,SO,) and evaporated to yield the de-
sired ketal.

D)
dl-6a,7-Dihydro-1-hydroxy-6,6-dimethyl-3-(1-methyl-
4-phenylbutyl)-6H-dibenzo[b,d]pyran-9(8H)-one

A slurry of 0.175 mole of the above produced ketal in
ether (1.5 liters) is added over 90 minutes to the Grign-
ard reagent prepared from magnesium (44.6 g., 1.84
g-atoms) and methyl iodide (110 ml., 251 g., 1.77 moles)
in ether (1.8 liters). After refluxing for 2 days the reac-
tion is treated carefully with 1IN hydrochloric acid (200
ml.), and then with 6N hydrochloric acid (740 ml.). The
mixture is stirred vigorously for 1 hour and then the
ether layer washed once with water and once with 5%
sodium bicarbonate. The ether layer is dried (Na;SOy)
and concentrated to yield the desired unsaturated ke-
tone. If desired, it is purified by crystallization and/or
column chromatography (see Examples 3 and 8).

In like manner, the remaining 1-(Z-W-substituted)-
3,5-dihydroxybenzenes of Preparation C and those of
Preparations D, E, K, M, Q, R and T are converted to
the corresponding dl-6a,7-dihydro-1-hydroxy-6,6-
dimethyl-3-(Z-W)-6H-dibenzofb,d]-pyran-9(8 H)-ones.

EXAMPLE 22

dl-6aB,7,10,10aa-Tetrahydro-1-hydroxy-6,6-dimethyl-
3-(1-methyl-4-phenyibutyloxy)-6H-dibenzo[b,d]pyran-
9(8H)-one, Ethylene Ketal

A solution of dl-6a8,7,10,10aa-tetrahydro-1-
hydroxy-6,6-dimethyl-3-(1-methyl-4-phenylbutyloxy)-
6H-dibenzo[b,d]pyran-9(8H)-one (60 mg., 0.145 mM),
ethylene glycol (0.5 ml.), benzene (10 ml.) and a crystal
of p-toluenesulfonic acid is heated at reflux for three
hours. The reaction mixture is then cooled and concen-
trated. The concentrate is shaken up in chloroform and
the chloroform phase washed first with sodium bicar-
bonate and then with water. It is then dried (MgSO,)
and concentrated to give the ketal as a light brown oil
(63 mg.).

Repetition of this procedure but using propylene
glycol, trimethylene glycol and tetramethylene glycol,
in place of ethylene glycol, affords the corresponding
ketals.

By means of this procedure the ketone products of
Examples 3, 4, 8, 9, 11, 12, 14-16, 18, 19 and 21 are
converted to the corresponding ethylene, trimethylene
and tetraméthylene ketals.
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EXAMPLE 23

dl-5-Hydroxy-2,2-dimethyl-7-(2-heptylmercapto)-4-
chromanone

40
ture stirred for } hour at 0° C. The reaction mixture is
poured onto ice/water and acidified with dilute hydro-
chloric acid. The acidified mixture is extracted with
ethyl acetate (2 X 100 ml.), the extracts combined and

To a solution of 5-hydroxy-7-mercapto-2,2-dimethyl- washed with brine. The extract is then dried (MgSO,)
4-chromanone (19.7 g, 87.1 mM) and potassium hy- and evaporated to give a cqlorless oil which is crgstal:
droxide (2.4 g, 43.5 mM) in N.N-dimethylformamide lized from ether-pentanc. Yield = 1.69 g; m.p. 95°-96
(58 ml.) is added with stirring 2-bromoheptane (15.77 g., : - M .

88.0 mM). The mixture is heated for four days at 100° - An:l.yéls%f?l; g{f?;rsgoifnuo" C, 74.64; H, 7.61%.
C., cooled to room temperature and then added to a L o;n = £ ’h' °‘h li .

mixture of aqueous sodium hydroxide (110 ml. of IN), vaporation of the mother lquor gives a sec9nd
water (45 ml.) and chloroform (150 ml.). The mixture is crystalline fractlor: Wh,}"h is digested in hexane. Yield
agitated, the phases separated and the aqueous layer = 1.74 g; m.p. 94°-96" C. : ;
extracted with more chloroform (150 ml). The com- By means of this procedure but using the appropriate
bined chloroform layers are washed with 1N sodium 15 zlkax;olxg lgctd anal;ly(:lndCG ;“d Rth; ;ppro%rlliatq dl-
hydroxide (2 X 100 ml.) dried over sodium sulfate and ap, o, aa9-t¢83tr ydro- R Ry, i"' 'i ““3' -diben-
concentrated to an oil. The unreacted 2-bromoheptane zo[b,d]pyran- gfm”&es o ’,‘amli es4, 9,11, 12and 14
is removed by distillation and the residue purified by isal:;aﬁal;ts;;er(;rg: eregfprop ionyloxy, butyryloxy and
silica gel chromatography to give the title product. ? ¢

The following compounds are similarly prepared 20 Reduction of the 9-keto group of the thus-produced
from appropriate reactants of the formula Br-(alky),-W mono esters according to the procedure of Example 5
from the appropriate 5-hydroxy-7-mercapto-2,2-R4Rs- affords the cortespondmg- 9ohydr9xy derivatives. A
substituted-4-chromanone: mixture of the 9a- and 98-isomers is produced.

%) OH
]
Rs o S—(alky),— W
Ry Rs n (alky) w
H CH 1 —CH(CH3)(CH,)— CH;
CH; GHs 1 —CH(CH)(CHy)— CH
chy ok 1 —CH(CH)(CHy)— CeHs
H CH; 1  —CH(CH3)(CH,);— CeHs
CH3 CH; 1 —CH( H3)(CH2)2_ C6H5
CH; CHj 1 —CH(CH3}CH;);~ 4-pyridyt
H H 1  —CH(CH3}(CHy);— 4-pyridyl
CH3 CH3 1 —CH,— C6H5
CH; CH 1 —(CHy— CgHs
CH3 C l‘is 1 _(CHﬁf- G H5
CH; CHj 1 —C(CH3),(CHp)s— CH,
CH; H 1 —C(CH3)(CH3)5s— CH;
CH, CH; |  —CHCH)CHICH(CH)—  CHy
H CH; 1  —CH(CH3)CH(CH3)(CHy;—  CH;
CH; CH;3 1 —(CHy)3— 3-pyridyl
CH3; H 1 —(CHy);— 4-pyridyl
H CH; | —CH(CHy)CH,— 2-pyridyl
H 1 =(CHyp— 4-pyridyl
C,H; CHj | —CHEH;)CH),— 4-piperidyl
Gt an o - o
H® CH 0 — 4FCH,
CHs H 0 - 4-CIC¢Hy
CH; CHs 0 — CeHs
cH, ch, 0 — C3Hs
H H 0 - C3Hs
CH; H 0 - CiH;
CH; CH; 0 = CsHo
CH; H 0 — C7H,
CH; CH; 0 - 2{CoH5)C3H,
CH; CH; 0 - 2-(C¢Hs)CsHg
CH; CH; 0 - 4-(CeHs5)CeH 10
CH; CH; 0 — 3-(CgH5)C7Hyp
H H 0 — 4-(CeHs)CeHip
CH; CH; 0 - 4-pyridyl
CH; CH; 0 - 4-piperidyl
EXAMPLE 24 60 EXAMPLE 25

dl-6aB,7,10,10aa-Tetrahydro-1-acetoxy-6,6-dimethyl-3-
(1-methyl-4-phenylbutoxy)-6H-dibenzo[b,d]pyran-
9(8H)-one
Pyridine (15 ml.), acetic anhydride (15 ml.) and dl-
6a8,7,10,10aa-tetrahydro-1 -hydroxy-6,6-dimethyl-3-(1-
methyl-4-phenylbutoxy)-6H-dibenzo[b,d]pyran-
9(8H)-one (4.06 g.) are combined at 0° C. and the mix-

65

di-6aB,7,8,9,10,10aa-Hexahydro-1,9-diacetoxy-6,6-
dimethyl-3-(1-methyl-4-phenylbutyl)-6H-dibenzolb,d]-
pyran
A solution of dl-6aB,7,8,9,10,10aa-hexahydro-1-
hydroxy-6,6-dimethyl-3-(1-methyl-4-phenylbutyl)-6H-
dibenzo[b,d]pyran-98-ol (2.0 g.) in pyridine (20 ml.) is
treated at 10° C. with acetic anhydride (20 ml.) and the
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mixture stirred for 18 hours under nitrogen. The reac-
tion mixture is worked up according to the procedure of
Example 24.

In like manner, the 1,9-dihydroxy compounds of Ex-
amples 5, 10-12, 14 and 15 are converted to their diace-
toxy, dipropionyloxy, dibutyryloxy and divaleryloxy
esters.

EXAMPLE 26

dl-6aB,7,10,10aa-Tetrahydro-1-(4-N-piperidyl-butyrox-
y)6,6-dimethyl-3-[2-(5-phenyl)pentyloxy}-6H-diben-
zo[b,d}pyran-9(8H)-one hydrochloride

A mixture of dl-6ag,7,10,10aa-tetrahydro-1-hydroxy-
6,6-dimethyl-3-[2-(5-phenyl)pentyloxy]-6H-diben-
zo[b,d]pyran-9(8H)-one (1.26 g., 3.08 mmoles), 4-N-
piperidyl butyric acid hydrochloride (0.639 g., 3.08
mmoles) and dicyclohexylcarbodiimide (0.698 g., 3.39
mmoles) in dry dichloromethane (3.5 ml.) is stirred at
20° C. for 18 hours. The reaction is cooled to 0° C.,
stirred for 4 hour and filtered. The filtrate is evaporated
to an oil which is washed with ether (3 X) and evapo-
rated to yield 1.78 g. (97%) of dl-6a83,7,10,10aa-tetrahy-
dro-1-(4-N-piperidyl-butyroxy)-6,6-dimethyl-3-[2-(5-
phenyl)pentyloxy]-6H-dibenzo[b,d]pyran-9(8H)-one
hydrochloride as a solid, white foam.

—

0

—

5

25

IR; (KBr) NH & 2667, 2564, C = O 1779 and 1730 .

cm .
MS (mol.ion): (M B -HCI), 407, 262, 247, 154, 98 and
91.

PREPARATION A
2-Bromo-5phenylpentane

To phosphorus pentabromide, prepared by addition
of bromine (9.0 g.) in methylene chloride (10 ml.) to
phosphorous tribromide (15.0 g.) in methylene chloride
(15 ml.) at 0° C,, is added 5-phenyl-2-pentanol (8.2 g.) in
metnhylene chloride at 0° C. The mixture is stirred for
2.5 hours at 0° C. and is then allowed to warm to room
temperature. Water (50 ml) is added, the mixture
stirred for 1 hour and the methylene chloride layer
separated. The extraction is repeated and the combined
extracts washed with water, saturated sodium bicarbon-
ate solution, brine and then dried over magnesium sul-
fate. Concentration of the dried extracts gives 12.4 g. of
title product as a light yellow oil.

NMR: 8505137"’5 1.6 (D, 3, methyl, J = 7Hz), 1.6-2.0
(M, 4, ethylene), 2.3-3.0 (bd, T, 2, benzylic-methylene),
3.7-4.2 (M, 1, methine), 6.9-7.4 (M, 5, aromatic).

PREPARATION B
2-(3,5-Dimethoxyphenyl)-5-phenylpentane

A solution of l-bromopropylbenzene (51.7 g.) in
ether (234 ml.) is added dropwise over a 2-hour period
to a refluxing mixture of magnesium (7.32 g.) in ether
(78 ml.). The reaction mixture is refluxed for 30 minutes
longer and then a solution of 3,5-dimethoxy-acetophe-
none (50 g.) in ether (78 ml.) is added dropwise and
heated to reflux for 1.5 hours. The reaction is quenched
by addition of saturated ammonium chloride (234 ml.),
the ether layer is separated and the aqueous phase ex-
tracted with ether (3 X 200 ml.). The combined ether
extracts are dried over magnesium sulfate and concen-
trated under vacuum to yield 81 g. of an oil. Forty
grams of the oil is hydrogenated in 2 mixture containing
ethanol (300 ml.), concentrated hydrochloric acid (2
ml.) and 5% palladium-on-carbon (5 g.). The catalyst is
filtered off and the ethanol removed under vacuum.
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The residue is distilled under vacuum yielding 28 g. of
2-(3,5-dimethoxyphenyl)-5-phenylpentane (b.p. 0.125
mm., 154°-159° C.).

NMR: 801)(:73 ™S 1.25 (d,3,a'CH3)’ 1.3-2.1
(M,4,ethylene), 2.2-2.9 (M, 3,benzylic-methylene, me-
thinyl), 3.45 (S,6,methoxyl), 6.2-6.7 (M, 3,aromatic), 7.2
(S,5,aromatic).

PREPARATION C
2-(3,5-Dihydroxyphenyl)-5-phenylpentane

A mixture of 2-(3,5-dimethoxyphenyl)-5-phenylpen-
tane (22 g.) and pyridine hydrochloride (94 g.) under
nitrogen is heated to 190° C. for 2 hours with vigourous
stirring. The reaction mixture'is cooled, dissolved in 6N
hydrochloric acid (200 ml.) and diluted with water to
600 ml. The aqueous solution is extracted with ethyl
acetate (4 X 100 ml.), the ethyl acetate extracts dried
over sodium sulfate and concentrated under vacuum to
yield 24 g. of crude product. The product is purified by
silica gel chromatography to yield 19.2 g. of 2-(3,5-dihy-
droxyphenyl)-5-phenylpentane as an oil.

NMR: 8cpc™5 1.1 (d,3,a-methyl), 1.35-1.65
(M,4,ethylene), 2.2-2.8 (M,3,benzylic-methylene, me-
thinyl), 6.1-6.5 (M,3,aromatic), 6.65 (bd.S.,2, hydroxyl),
7-7.4 (M,5,aromatic).

Following the procedures of Preparations B and C,
the compounds listed below are prepared by substitut-
ing the appropriate 1-bromoalkylbenzene for 1-bromo-
propylbenzene:

2-(3,5-(dihydroxyphenyl)-6-phenylhexane

NMR: 8¢pc, ™5 1.1 (D,3,a-methyl, J-7 cps), 1.0~1.9

[M,6,2CH,CH,);—CH(CH3)—Ar], 2.2-2.8
(M,3,benzylic methylene, methinyl), 6.0
(bd.S.,2,phenolic OH), 6.2-6.4(M, 3,aromatic),

7.1-7.4(M,5,aromatic).
1-(3,5-dihydroxyphenyl)-2-phenylethane

m.p.: 76°-77° C.

2-(3,5-dihydroxyphenyl-4-phenylbutane (an oil)

NMR: SCDC,3TMS 1.1, 1.25 (d,2,methyl), 1.45-2.0
(M,2,methylene), 2.15-2.7 (M,3,benzylic-methylene,
methinyl), 6.3 (S,3,aromatic), 6.85 (S,2,hydroxyl-D,0O
overlay), 7.1 (8,5, aromatic).

The following compounds are prepared in like man-
ner from the appropriate alcohol and 3,5-dimethox-
ybenzaldehyde or 3,5-dimethoxyacetophenone by the
methods of Preparations A, B and C:

HO O Z—W

z w
CH(CH3)CH, CsHy
CH(CH;3)(CH,), CsHg
CH(CH3)CH, C3H;
CH(CH;3)CH(CH3) CeHy
CH(CH3)(CHy)3 CeHyy
CH(CH;3)(CH)) sHo
CH(CHJ)(CHZ)S CéH]]
CH(C,H;)(CHy), CeHyy
2)3 CsHy
CH(C3H5)(CH,)3 CgHs
C(CH3)2 C6H5
(CHy), C¢Hs
(CH;),CH(C,Hs) CeHs
CH(CH;3)CH;CH(C,H5) CeHs
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PREPARATION D
1-(3,5-Dihydroxyphenyl)-2-methyl-4-phenylbutane

A solution of n-butyl lithium (29 ml. of 2.2M) is added
dropwise to 3,5-dimethoxybenzyl triphenylphos-
phonium bromide (31.5 g.) in tetrahydrofuran (200 ml.)
with stirring and the resulting deep red solution is
stirred for one-half hour. Benzyl acetone (9.4 g.) is
added dropwise and the reaction mixture stirred for 12
hours. It is then adjusted to pH 7 by addition of acetic
acid and concentrated under reduced pressure. The
residue is extracted with methylene chloride and the
extract evaporated to give crude 1-(3,5-dimethoxy-
phenyl)-2-methyl-4-phenyl-1-butene as an oil. It is puri-
fied by chromatography on silica gel (400 g.) and elu-
tion with benzene. Yield: 10 g. as an oil.

NMR: 8CD013TMS 1.95 (8,3), 2.3-3.1 (M,4), 3.8 (5,6),
6.15-6.6 (M,3), 7.1-7.5 8(M,6).

The 1-(3,5-dimethoxyphenyl)-2-methyl-4-phenyl-1-
butene (9.4 g.) thus prepared is dissolved in ethanol (250
ml.) and catalytically hydrogenated at 45 p.s.i. in the
presence of palladium-on-charcoal (1 g. of 10%) and
concentrated hydrochloric acid (1 ml.). Yield: 9.4 g. of
1-(3,5-dimethoxyphenyl)-2-methyl-4-phenylbutane  as
an oil.

NMR: 8cpc 75 0.9 (d,3), 1.35-1.95 (M,3), 2.2-2.9
(M,4), 3.75 (S,63, 6.35 (S,3), 7.25 8(8,5).

It is demethylated according to the procedure of
Preparation C to give 1-(3,5-dihydroxyphenyl)-2-meth-
yl-4-phenylbutane.

The 3,5-dimethoxybenzyl triphenylphosphonium
bromide is prepared by refluxing a mixture of 3,5-dime-
thoxybenzyl bromide (12 g.) and triphenylphosphine
(14.2 g.) in acetonitrile (200 ml.) for 1 hour. The reac-
tion mixture is then cooled and the crystalline product
recovered by filtration, washed with ether and dried (20
g.); m.p. 269°-270° C.

PREPARATION E
2-Methyl-2-(3,5-dihydroxyphenyl)-5-phenylpentane

To a solution of the Grignard reagent prepared from
2-phenylbromoethane (5.5 g.), magnesium (0.8 g.) and
dry ether (60 ml.) is added a solution of 2-methyl-2-(3,5-
dimethoxyphenyl)propionitrile (2.75 g.) in dry ether (20
ml.). The ether is distilled off and replaced by dry ben-
zene (50 ml.) and the mixture refluxed for 48 hours. It is
then decomposed by careful treatment with dilute sulfu-
ric acid and heated on a steam bath for 1 hour. The
mixture is then extracted with ether, the extract dried
(MgSOy) and concentrated to an oil. Distillation of the
oil in vacuo affords 2-methyl-2-(3,5-dimethoxyphenyl)-
5-phenyl-3-pentanone; b.p. 168° C./0.2 mm. (Yield: 2.32
g., 60%)

The thus-produced pentanone (58 g.) is dissolved in
ethanol (400 ml.) and treated with sodium borohydride
(10 g.) at room temperature. The reaction mixture is
stirred for 12 hours and is then cooled and neutralized
with 6N hydrochloric acid. The ethanol is removed
under reduced pressure and the residue extracted with
ether. The extract is dried (MgSOy,) and concentrated to
give 2-methyl-2-(3,5-dimethoxyphenyl)-3-phenyl-3-
pentanol as an oil (52 g., 88% yield).

The pentanol (16 g.) is taken up in ether (100 ml.) and
reacted with powdered potassium (2.5 g.) in ether (200
ml.). Carbon disulfide (equimolar to the potassium) is
added and the mixture stirred for a half hour. Methyl
iodide (9.0 g.) is then added and the reaction mixture
stirred for 6 hours. The resulting suspension is filtered
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and the filtrate concentrated under reduced pressure.
The residue is taken up in ethanol (150 ml.), Raney
nickel added (25 g.) and the mixture refluxed for 18
hours. Evaporation of the alcohol and distillation of the
residue gives 2-methyl-2-(3,5-dimethoxyphenyl)-5-phe-
nyl-3-pentene.

The penténe derivative is catalytically hydrogenated
according to the procedure of Preparation D and the
resulting 2-methyl-2-(3,5-dimethoxypheny!)-5-phenyl-
3-pentane dimethylated via the procedure of Prepara-
tion C to give the product.

PREPARATION F
3,5-Dibenzyloxyacetophenone

Over a period of 1.5 hours, methyl lithium (531 ml. of
a 2 molar solution, 1.06 M) is added under a nitrogen
atmosphere to a rapidly stirring solution of 3,5-diben-
zyloxybenzoic acid (175 g., 0.532 M) in ether (250 ml.)
- tetrahydrofuran (1400 ml.) maintained at 15°-20° C.
After stirring an additional 0.75 hour at 10°-15° C,,
water (600 ml.) is slowly added keeping the reaction
temperature below 20° C. The aqueous layer is sepa-
rated and extracted with ether (3 X 250 ml.). The or-
ganic phases are combined, washed with saturated so-
dium chloride solution (4 X 300 ml.), dried over sodium
sulfate, and concentrated under vacuum to give an oil
which slowly crystallized from isopropylether. The
crude product is recrystallized from ether-hexane to
yield 104.7 g. (59%) of product; m.p. 59°-61° C.

PREPARATION G

Ethyl 3-(3,5-Dibenzyloxyphenyl)crotonate (Wittig
Reaction)

A mixture of 3,5-dibenzyloxyacetophenone (43.2 g.,
0.13 mole) and carbethoxymethylenetriphenylphospho-
rane (90.5 g., 0.26 mole) is heated under a nitrogen
atmosphere at 170° C. for 4 hours. The clear melt is
cooled to room temperature, triturated with ether and
the precipitate of triphenyl phosphine oxide removed
by filtration. The filtrate is concentrated under vacuum
to an oily residue which is chromatographed over silica
gel (1500 g.) and eluted with benzene:hexane solutions
of increasing benzene concentration beginning with
40:60 and ending with 100% benzene. Concentration of
appropriate fractions gives an oily residue which is
crystallized from hexane. Yield: 40.2 g. (77%); m.p.
73°-75° C.

Analysis: Calc’d for Cr6H604: C, 77.58; H, 6.51%.
Found: C, 77.72; H, 6.60%. :

In like manner, ethyl 3-(3,5-dimethoxyphenyl)croton-
ate is prepared from 3,5-dimethoxyacetophenone (51.7
g) and carbethoxymethylene triphenylphosphorane
(200 g.). Yield = 61.8 g., 86%, b.p. 146°~162° C. at 0.3
mm. £

PREPARATION H
3-(3,5-Dibenzyloxyphenyl)-1-butanol

A solution of ethyl 3-(3,5-dibenzyloxyphenyl)croton-
ate (24.1 g., 60 mM) in ether (250 ml.) is added to a
mixture of lithium aluminum hydride (3.42 g., 90 mM)
and ether (250 ml.). Aluminum chloride (0.18 g., 1.35
mM) is added and the mixture refluxed for 12 hours and
then cooled. Water (3.4 ml.), sodium hydroxide (3.4 mlL
of 6N) and water (10 ml.) are then added successively to
the reaction mixture. The inorganic salts which precipi-
tate are filtered off and the filtrate is then concentrated
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-continued
OCH;
Q 5
H;CO Z=Br 7 z ww
(CHy)3 2-pyridyl
: 0 & i
CETRED G
(CHy); 4-piperidyl
o i
PREPARATION M (CHos i:gi};aeri)éyl
4-(3,5-Dihydroxypenyl)-1-(4-pyridypentane 15 géﬁ%ﬁ%ﬁ’%‘éﬁz 3;5;*}?3;;’:
A mixture of. 3-(3,5-dimethoxyphenyl)butyl tri- CH%CH;)C (CH§)CH2 3-5';;5;1}’
phenylphosphonium bromide (19.0 g., 35.4 mmoles) in 82%23;825825852 g:gi’g;‘:i’gy,
dimethylsulfoxide (50 ml.) is added to 4-pyridinecarbox- CH(CH3)(CHp); . 2-pyridy!
aldehyde (3.79 g., 35.4 mmoles) in tetrahydrofuran (40 59 ngggggggggg ig{;;ﬂg,‘y,
ml.). The resulting mixture is then added dropwise to a S{}}Sﬁ”‘c 2;3 2_ ynd)él .
slurry of 50% sodium hydride (1.87 g., 39 mmoles) in CH(CH;)CH(C Hy)CH, bl g
tetrahydrofuran (20 ml.) under a nitrogen atmosphere at ggggzﬂsg(cgz)z ‘zi-pyridy; '
0°-5° C. Following completion of addition, the mixture CH(c2 g)(cﬂg)z ity
is stirred for one hour at 0°-5° and then concentrated 25 Sﬁ%‘cﬁ;’{ )%gﬁ)(i g-pyriddy}
under reduced pressure. The concentrate is diluted with CH(CH)(CHY, L e
water (200 ml.) and then acidified with 6N HCIL. The ggggzgsgggggﬂﬁ)fgﬁ ipyrigyi
aqueous acid solution is extracted with benzene (4 X 50 &H((;ing)cn(cgﬂg)cﬂg ‘;%,réﬁ)",y,
ml). It is then made basic and extracted with ethyl Hy)s CeHyy
acetate (3 X 50 ml.). Evaporation of the combined = %ﬁ%ﬁ*ﬂ«:ﬂﬂs Sgﬁ;‘
extracts after drying (MgSOy) affords 4-(3,5-dimethox- C4Hy
yphenyl)-1-(4-pyridyl)-1-pentene (7.1 g., 70%) as an oil. 53%8&'(0(&3{)?‘2 232?3
Catalytic hydrogenation of the thus-produced pen- %*l’}%“ﬁCH(CHS)CHZ L
tene derivative according to the procedure given in 35 (CH%)‘; c§u§
Preparation D gives 4-(3,5-dimethoxyphenyl)-1-(4- (Ccl-ll-%f-h(crl " gggg
pyridyl)pentane in quantitative yield; m.p. 131°-133° C. CH(CH3)(CH;); cgls
The pentane derivative thus obtained is demethylated (C::{C(SH%CK? 3 St
by heating a mixture of the compound (7.15 g., 25 f-lz 4-601(5:61-{4
mmoles) and pyridine hydrochloride (35 g.) under a 40 ggf“g)@“lh =
nitrogen atmosphere at 210° C. for 8 hours. The hot CH(CH;3)(CH;) 4-FCgH,
mixture is poured into water (40 ml.) and the resulting Sgggg%%g’-’z 1‘2%“ A
solution made basic with 6N sodium hydroxide. Water (CHz) ; CeHyy
and pyridine are removed by distillation in vacuo. Etha- 45 ggggﬂgﬁgggﬁggggg 8635
nol (50 ml.) is added to the residue and the inorganic CH(CH;3)(CH3),CH(CH3) 4-plpendyl
salts which precipitate are filtered off. The filtrate is ggfgﬂs)gcgzén(cng) ggg}:
concentrated in vacuo and the residue chromato- (CHy)3 CgH)
graphed on silica gel (150 g.) using as eluting agents 5% %ﬂg; ggg::
ethanol/benzene (4 liters), 10% ethanol/benzene (1 5o
liter), 13% ethanol/benzene (1 liter) and 16% ethanol/-
benzene (5 liters). The product is isolated as a glassy PREPARATION N
:?;;cieb);[;cl)gcent;'%tion(‘?; qag;propriate feackions of the 3,5-Dimethoxy-a-methylstyrene Oxide
'I‘hé' B s 55  To asolution of dimethylsulfoxonium methylide (69.4

3-(3,5-dimethoxyphenyl)butyltriphenylphos-
phonium bromide is prepared by refluxing a mixture of
1-bromo-3-(3,5-dimethoxyphenyl)butane (21.5 g., 78.5
mmoles) and tripheny! phosphine (20.5 g., 78.5 mmoles)
in xylene (60 ml.) for 18 hours. The reaction mixture is
then cooled to room temperature and filtered. The filter
cake is washed with ether and dried in a vacuum desica-
tor to give 36.4 g (86%) yield of product; m.p.
190°-200° C.

Repetition of this procedure but using the appropriate
bromo-(3,5-dimethoxyphenyl)alkane and the appropri-
ate aldehyde or ketone affords the followmg com-
pounds.

65

mM) in dimethyl sulfoxide (65 ml.) at room temperature
is added solid 3,5-dimethoxyacetophenone (10 g., 55.5
mM). The reaction mixture is stirred for 1 hour at 25°
C., for 4 hour at 50° C. and is then cooled. The mixture
is diluted with water (50 ml.) and added to a mixture of
ice water (200 ml.) — ether (250 ml.) — low boiling
petroleum ether (25 ml.) The organic extract is washed
twice with water (250 ml.), dried (MgSOj) and evapo-
rated to an oil. Fractional distillation of the oil yields 8.0
g. (75%) of 3,5-dimethoxy-a-methylstyrene oxide, b.p.
93°-97° C., 0.2 mm.

IR (CCLy): 2780, 1595, 1196, 1151, 1058 cm—.

UV (95% ethanol): A4 = 279 nm (e= 2068)
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MS (mol.ion): 194
PMR (CDCl3) (60 MHz): & (1.70 (S, CH3—), 2.76 (d,
J = 6 Hz,

0]
L—-&—-H),
2.95(d, J = 6 Hz,

0
L_&._H),
3.81 (S, CH;0—), 6.41 (t, ] = 2 Hz, ArH) and 6.58 (d,
J = 2 Hz, ArH).
Analysis: Calc’d for C1 H403: C, 68.02; H, 7.27%.
Found: C, 67.96; H, 7.28%.

PREPARATION O

2-(3,5-Dimethoxyphenyl)-2-hydroxypropyl-2-
phenylethyl Ether

A mixture of dry 2-phenylethanol (30 ml. 251 mM)
and sodium metal (690 mg., 30 mM) is heated at 110° C.
for 30 minutes. The resulting 1M solution of sodium
2-phenylethoxide is cooled to 60° C., 3,5-dimethoxy-a-
methylstyrene oxide (2 g., 10.3 mM) added and the
reaction heated 15 hours at 60° C. The reaction mixture
is cooled and added to a mixture of ether and water.
The ether extract is dried over magnesium sulfate and
evaporated. Excess 2-phenylethanol is removed by vac-
uum distillation (b.p. ~65° C., 0.1 mm.) leaving a 3.5 g.
residue. The residue is purified via column chromatog-
raphy on Merck silica gel 60 (300 g.) and eluted in 15
ml. fractions with 60% ether-pentane. Fractions 52-88
yielded 2.9 g. (89%) of 2-(3,5-dimethoxyphenyl)-2-
hydroxypropyl 2-phenylethyl ether.

IR (CCly): 3534, 1595, 1202, 1153 cm—L

UV (95% ethanol): Apgyx = 278 (€ = 1830), 273 (¢ +
1860).

MS: (mol.ion) 316

PMR (CDCl3, 60 MHz): & 1.46 (S, CH3—), 2.86 (S,
OH), 2.86 (t, J = 7 Hz, —CH,—Ph), 3.53 (S, —CH0),
3.71(t,J = 7 Hz, —CH,0), 3.80 (S, OCH3), 6.38 (1, ] =
2 Hz, Arh), 6.61 (d, J = 2 Hz, ArH) and 7.23 (S, PhH).

Analysis: Calc’d for C1gH2404: C, 72.12; H, 7.65%.
Found: C, 71.92; H, 7.63%.

PREPARATION P

2-(3,5-Dimethoxyphenyl)propyl 2-Phenylethyl Ether

To a 0° C. solution of 2-(3,5-dimethoxyphenyl)-2-
hydroxypropyl 2-phenylethyl ether (550 mg., 1.74 mM)
in pyridine (2 ml.) is added dropwise phosphorous oxy-
chloride (4.77 ml., 5.22 mM). The reaction is allowed to
warm to 20° C. over a 1.5 hour period. It is then stirred
for 1.5 hours at 20° C. and then added to ether (150 ml.)
and 15% sodium carbonate (100 ml.). The organic phase
is separated and washed with 15% sodium carbonate (3
% 50 ml.), dried over magnesium sulfate and evapo-
rated to an oil. The oil is dissolved in absolute ethanol
(15 ml.), 10% palladium-on-carbon (100 mg.) added and
the mixture stirred under one atmosphere of hydrogen
gas. When hydrogen uptake ceases (26.5 ml., 20 min.),
the reaction is filtered through diatomaceous earth and
the filtrate evaporated to an oil. The oil is purified via
preparative layer chromatography on silica gel plates,
eluted twice with 6:1 pentane:ether to yield 211 mg.
840%) of 2-(3,5-dimethoxyphenyl)propyl 2-phenylethyl
ether.

IR (CCly): 1600, 1205, 1155, 1109 cm—L
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MS: (mol.ion) 300
PMR (CDCls, 60 MHz) & 1.22 (d, J = 7 Hz, CH3—),
2.82 (t, ] = 7 Hz, CH,Ph), ~2.8 (H—C—Me), ~3.6
(—CH,—O0—CH,—), 3.75 (S, OCH3), 6.35 (m, ArH)
and 7.18 (S, PhH).

PREPARATION Q
2-(3,5-Dihydroxyphenyl)propyl 2-Phenylethyl Ether

A mixture of 2-(3,5-dimethoxyphenyl)propyl 2-
phenylethyl ether (195 mg., 0.65 mM), pyridine (0.4 ml,
4.96 mM) and dry pyridine hydrochloride (4 g., 34.6
mM) is heated at 190° C. for 6 hours. The reaction
mixture is cooled and added to a mixture of water (100
ml.) and ether (150 ml.). The ether extract is washed
once with water (50 ml.) and, along with a second ether
extract (50 ml.) of the aqueous phase, is dried over
magnesium sulfate and evaporated to an oil. The oil is
purified via preparative layer chromatography on silica
gel plates, eluted six times with 30% ether-pentane to
yield 65.8 mg. (37%) of 2-(3,5-dihydroxyphenyl)propyl
2-phenylethyl ether.

IR (CHCI3): 3559, 3279, 1605, 1147, 1105 cm—L

MS: (mol.ion) 272

PMR (CDCl;, 60 MHz) & 1.18 (d, J = 7 Hz, CH;—),
2.80 (t, J = 7 Hz, —CH,Ph), 2.80 (H—C—Me), 3.4-3.8
(—CH,0OCH,—), 6.08 (1, ] = 2 Hz, ArH), 6.21 (d,J =
2 Hz, ArH) and 7.16 (S, PhH).

The following compounds are prepared from appro-
priate alkanols by the methods of Procedures O and P.

OH
cH (alk)}W
HO (I:H/ ~o”
CHj;
(alky) w
—(CHp)g— CH;
—(CHy)s CeHs
—(CHy),s CH;
—CH(CH;)CH, CH;
—CH(CH;3)}(CHy)4 CH3
—(CHp)— #FCgH,
—(CHp),— 4-pynidyl
—(CHy),— 2-piperidyl
— CH(CH;)CH,— &piperidyl
- (CH2)2CH(C£13)(CH2)2— CH 3
—CH(CHy)— CH;
—C(CHy);— CH;
PREPARATION R

4-(3,5-Dihydroxyphenyl)-1-phenoxypentane

Under a nitrogen atmosphere a mixture of 3,5-diben-
zyloxyacetophenone (50.0 g., 0.15 M) in tetrahydrofu-
ran (175 ml) and 3-phenoxypropyltriphenylphos-
phonium bromide (7.18 g., 0.15 M) in dimethylsulfoxide
(450 ml.) is added dropwise over 1.75 hours to a suspen-
sion of 50% sodium hydride (7.89 g., 0.165 M) (previ-
ously washed with pentane) in tetrahydrofuran (75 ml.)
maintained at 0°-5° C. After stirring for 4 hours at 0°-5°
C. the reaction is allowed to warm to room temperature
and is then carefully stirred into ice water (2000 ml.),
acidified with concentrated hydrochloric acid, and ex-
tracted with ethyl acetate (5 X 400 ml.). The combined
organic phases are washed with saturated sodium chlo-
ride solution (3 X 300 ml.), dried over sodium sulfate
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OCHj3 OH
© 5
H;CO Z—Br HO : Z—W
z w
CH. 2-pyridyl
z 0 ﬁggigi i—ﬁﬁdi}
C(C,H;)CH, £CH§;§ Z-gi)g;ei):!yl
: (CH3)3 4-piperidyl
o i
PREPARATION M (CH%);t 3-gmri’&yl
. : . (CHy) 4-piperidyl
4-(3,5-Dihydroxypenyl)-1-(4-pyridyl)pentane 15 CHzc'il(CHg)C}lz 2-pyridyl
. ' . . CH,CH(CH3)CH 4-piperidy!
A mixture of. 3-(3,5-dimethoxyphenyl)butyl tri- CH%CHg)CPf(Cﬂg)CHz 3-pyridyl
phenylphosphonium bromide (19.0 g., 35.4 mmoles) in Sgggﬁ;;gﬂggﬂ;}gﬂz g:giy';:}gyl
dimethylsulfoxide (50 ml.) is added to 4-pyridinecarbox- gg(ggs)(cgz)z 2-pyridyl
aldehyde (3.79 g., 35.4 mmoles) in tetrahydrofuran (40 5 cﬂfcﬂgggcﬁﬁi igg;;‘lg,‘y,
ml.). The resulting mixture is then added dropwise to a gg(gﬂs)(CHz)s ip.yrid.yl .
slurry of 50% sodium hydride (1.87 g., 39 mmoles) in Cchﬂggcﬂ(C) HoCH, H’;g’gg‘;’,y
tetrahydrofuran (20 ml.) under a nitrogen atmosphere at ggggzﬂsg(CHz 2 g—pyridydl .
0°-5° C. Following completion of addition, the mixture CH(CZ :)ch;;z ;E}g:gdil
is stirred for one hour at 0°-5° and then concentrated 25 CH% C%'ll_l )%g;[)(;i* g-nyigy{
under reduced pressure. The concentrate is diluted with CH(CoH)(CH),s ;gi’géﬁ’&y]
idi : CH(C.HY)CH(CH 2-pyridyl
water (200. ml.) ar.1d t.hen acidified yvnth 6N HCI. The CHE Cgﬂg CH% szis) cﬁ ‘ 4_552&1
aqueous acid solution is extracted with benzene (4 X 50 CH(Cz}[s)CH(CZHS)CHZ 2-piperidyl
ml.). It is then made basic and extracted with ethyl (CHy)s CeHyy
. CH(CH3)(CH
acetate (3 X 50 ml.). Evaporation of the combined 30 (cn(::4 NCHDs cgg;‘
extracts after drying (MgSQy) affords 4-(3,5-dimethox- (CH . T— Caly
p . CsH
yphenyl)-1-(4-pyridyl)-1-pentene (7.1 g., 70%) as an oil. % Hg)(cﬁ)ﬁz 2 C;H?;;
Catalytic hydrogenation of the thus-produced pen- CH(CH3)CH(CH3)CH2 St
tene derivative according to the procedure given in 35 (CH%)‘; czui
. . . . C H
Preparation D gives 4-(3, 5-d|methoxyphe§1yl) 1° -4 CH(Cfl {(CHy)g Cgﬂg
pyridyl)pentane in quantitative yield; m.p. 131°-133° C. CH(CH;)(CH,); C%Hs
The pentane derivative thus obtained is demethylated g(ﬂégﬂgzg:ﬂgh ‘é’ 1?6}{4
by heating a mixture of the compound (7.15 g., 25 CH(Cil3)(Cl-f3 4-C106H4
mmoles) and pyridine hydrochloride (35 g.) under a 40 ggggggﬁggi}* tg{g“:
nitrogen atmosphere at 210° C. for 8 hours. The hot CH(CH;3)(CHy) 4-FCgH,
mixture is poured into water (40 ml.) and the resulting ggggg;)(cm)z *Fcﬁg_g‘
: P_— : » 3)(CH. li) 4-CIC,
solution made basic with 6N sodium hydroxide. Water g&ghcg(lccﬂ ; —_— 863“
and pyridine are removed by dlst.lllatlon in vacuo. Eth?- 45 CH(CH;)(CH%)%CH(CH;) CgHin
nol (50 ml.) is added to the residue and the inorganic gg(gm)(CHz)zCH(CH,) Lp;[pendyl
salts which prfecipitate are filtered oftj. The filtrate is CHECHJ;ECHZ)CH(Cﬂg ggH::
concentrated in vacuo and the residue chromato- CHy)3 CeHyy
graphed on silica gel (150 g.) using as eluting agents 5% Eggg;; ggg::
ethanol/benzene (4 liters), 10% ethanol/benzene (1 50
liter), 13% ethanol/benzene (1 liter) and 16% ethanol/-
benzene (5 liters). The product is isolated as a glassy PREPARATION N
solid by concentration. of appropriate fractions of the 3.5-Dimeth .
o [ == t.
eluate, Yield = 5.0 g. (78%). 5 . imet (.)xy a-me hylsty.rene 0x1de.
_ The 3-(3,5-dimethoxyphenyl)butyltriphenylphos- 55 To a solution of dimethylsulfoxonium methylide (69.4

phonium bromide is prepared by refluxing a mixture of
1-bromo-3-(3,5-dimethoxyphenyl)butane (21.5 g., 78.5
mmoles) and triphenyl phosphine (20.5 g., 78.5 mmoles)
in xylene (60 ml.) for 18 hours. The reaction mixture is
then cooled to room temperature and filtered. The filter
cake is washed with ether and dried in a vacuum desica-
tor to give 36.4 g (86%) yield of product; m.p.
190°-200° C ~ ‘

Repetition of this procedure but using the appropriate
bromo-(3,5-dimethoxyphenyl)alkane and the appropri-
ate aldehyde or ketone affords the following com-
pounds.

65

mM) in dimethy! sulfoxide (65 mil.) at room temperature
is added solid 3,5-dimethoxyacetophenone (10 g., 55.5
mM). The reaction mixture is stirred for 1 hour at 25°
C., for } hour at 50° C. and is then cooled. The mixture
is diluted with water (50 ml.) and added to a mixture of
ice water (200 ml.) — ether (250 ml.) — low boiling
petroleum ether (25 ml.) The organic extract is washed
twice with water (250 ml.), dried (MgSOy) and evapo-
rated to an oil. Fractional distillation of the oil yields 8.0
g. (15%) of 3,5-dimethoxy-a-methylstyrene oxide, b.p.
93°-97° C., 0.2 mm.

IR (CCL,): 2780, 1595, 1196, 1151, 1058 cm~— 1.

UV (95% ethanol): A0x = 279 nm (e= 2068)
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MS (mol.ion): 194
PMR (CDCl3) (60 MHz): & (1.70 (S, CH3—), 2.76 (d,
J = 6 Hz,

0
L_LH)’
2.95(d, J = 6 Hz,

(o}
Z_X_-H)’
3.81 (S, CH;0—), 6.41 (t, J = 2 Hz, ArH) and 6.58 (d,
J = 2 Hz, ArH).
Analysis: Calc’d for C11H403: C, 68.02; H, 7.27%.
Found: C, 67.96; H, 7.28%.

PREPARATION O

2-(3,5-Dimethoxyphenyl)-2-hydroxypropyl-2-
phenylethyl Ether

A mixture of dry 2-phenylethanol (30 ml 251 mM)
and sodium metal (690 mg., 30 mM) is heated at 110° C.
for 30 minutes. The resulting 1M solution of sodium
2-phenylethoxide is cooled to 60° C., 3,5-dimethoxy-a-
methylstyrene oxide (2 g., 10.3 mM) added and the
reaction heated 15 hours at 60° C. The reaction mixture
is cooled and added to a mixture of ether and water.
The ether extract is dried over magnesium sulfate and
evaporated. Excess 2-phenylethanol is removed by vac-
uum distillation (b.p. ~65° C., 0.1 mm.) leaving a 3.5 g.
residue. The residue is purified via column chromatog-
raphy on Merck silica gel 60 (300 g.) and eluted in 15
ml. fractions with 60% ether-pentane. Fractions 52-88
yielded 2.9 g. (89%) of 2-(3,5-dimethoxyphenyl)-2-
hydroxypropyl 2-phenylethyl ether.

IR (CCly): 3534, 1595, 1202, 1153 cm—L

UV (95% ethanol): Aqx = 278 (€ = 1830), 273 (¢ +
1860).

MS: (mol.ion) 316

PMR (CDCl3, 60 MHz): 5 1.46 (S, CH;—), 2.86 (S,
OH), 2.86 (t, J = 7 Hz, —CH,—Ph), 3.53 (S, —CH;0),
3.71 (t, J = 7 Hz, —CH,0), 3.80 (S, OCH3), 6.38 (1, J =
2 Hz, Arh), 6.61 (d, J = 2 Hz, ArH) and 7.23 (S, PhH).

Analysis: Calc’d for CjgH2404: C, 72.12; H, 7.65%.
Found: C, 71.92; H, 7.63%.

PREPARATION P
2-(3,5-Dimethoxyphenyl)propyl 2-Phenylethyl Ether

To a 0° C. solution of 2-(3,5-dimethoxyphenyl)-2-
hydroxypropyl 2-phenylethyl ether (550 mg., 1.74 mM)
in pyridine (2 ml.) is added dropwise phosphorous oxy-
chloride (4.77 ml., 5.22 mM). The reaction is allowed to
warm to 20° C. over a 1.5 hour period. It is then stirred
for 1.5 hours at 20° C. and then added to ether (150 ml.)
and 15% sodium carbonate (100 ml.). The organic phase
is separated and washed with 15% sodium carbonate (3
% 50 ml.), dried over magnesium sulfate and evapo-
rated to an oil. The oil is dissolved in absolute ethanol
(15 ml.), 10% palladium-on-carbon (100 mg.) added and
the mixture stirred under one atmosphere of hydrogen
gas. When hydrogen uptake ceases (26.5 ml., 20 min.),
the reaction is filtered through diatomaceous earth and
the filtrate evaporated to an oil. The oil is purified via
preparative layer chromatography on silica gel plates,
eluted twice with 6:1 pentane:ether to yield 211 mg.
840%) of 2-(3,5-dimethoxyphenyl)propyl 2-phenylethyl
ether.

IR (CCly): 1600, 1205, 1155, 1109 cm—L
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MS: (mol.ion) 300
PMR (CDCl;, 60 MHz) 6 1.22 (4, J = 7 Hz, CH3—),

2.82 (t, J = 7 Hz, CHyPh), ~2.8 (H—C—Me), ~3.6

(—CH,—0—CH,—), 3.75 (S, OCH3), 6.35 (m, ArH)
and 7.18 (S, PhH).

PREPARATION Q
2-(3,5-Dihydroxyphenyl)propyl 2-Phenylethyl Ether

A mixture of 2-(3,5-dimethoxyphenyl)propyl 2-
phenylethyl ether (195 mg., 0.65 mM), pyridine (0.4 ml.,
4.96 mM) and dry pyridine hydrochloride (4 g., 34.6
mM) is heated at 190° C. for 6 hours. The reaction
mixture is cooled and added to a mixture of water (100
ml.) and ether (150 ml.). The ether extract is washed
once with water (50 ml.) and, along with a second ether
extract (50 ml) of the aqueous phase, is dried over
magnesium sulfate and evaporated to an oil. The oil is
purified via preparative layer chromatography on silica
gel plates, eluted six times with 30% ether-pentane to
yield 65.8 mg. (37%) of 2-(3,5-dihydroxyphenyl)propy!
2-phenylethyl ether.

IR (CHCI3): 3559, 3279, 1605, 1147, 1105 cm— 1L

MS: (mol.ion) 272

PMR (CDCl;, 60 MHz) § 1.18 (d, J = 7 Hz, CH3—),
2.80 (t, J = 7 Hz, —CH,Ph), 2.80 (H—C—Me), 3.4-3.8
(—CH,OCH,—), 6.08 (t, ] = 2 Hz, ArH), 621 (d,J =
2 Hz, ArH) and 7.16 (S, PhH).

The following compounds are prepared from appro-
priate alkanols by the methods of Procedures O and P.

OH
CH (alk)}-W
HO (':H/ o~
CH,
(alky) w
—(CHy)g~ CH
~—(CHp)s Cﬁs
—(CHp)s CHj
—CH(CH;)CH, CH;
—CH(CH3)(CH2)4 CH3
—(CHp)— 4FCgH,
—(CHyp~ 4-pyridyl
—(CHy);— 2-piperidyl
—CH(Cilé)CHh— 4-piperidyl
—(Cng H(CH3)(CH,)— CH;3
—CH(CH;)— CH;
—C(CH3);— CH;
PREPARATION R

4-(3,5-Dihydroxyphenyl)-1-phenoxypentane

Under a nitrogen atmosphere a mixture of 3,5-diben-
zyloxyacetophenone (50.0 g., 0.15 M) in tetrahydrofu-
ran (175 ml) and 3-phenoxypropyltriphenylphos-
phonium bromide (7.18 g., 0.15 M) in dimethylsuifoxide
(450 ml.) is added dropwise over 1.75 hours to a suspen-
sion of 50% sodium hydride (7.89 g., 0.165 M) (previ-
ously washed with pentane) in tetrahydrofuran (75 ml.)
maintained at 0°~5° C. After stirring for 4 hours at 0°-5°
C. the reaction is allowed to warm to room temperature
and is then carefully stirred into ice water (2000 ml.),
acidified with concentrated hydrochloric acid, and ex-
tracted with ethyl acetate (5 X 400 ml.). The combined
organic phases are washed with saturated sodium chlo-
ride solution (3 X 300 ml.), dried over sodium sulfate
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and concentrated under vacuum to yield an oil which is
triturated with ether to precipitate triphenylphosphine
oxide. Filtration, followed by concentration of the fil-
trate, gives an oily residue which is chromatographed
over silica gel (1300 g.) eluting with benzene-hexane
consisting of 30% to 100% benzene. From the middle
fractions 51 g. (75%) of 4-(3,5-dibenzyloxyphenyl)-1-
phenoxypent-3-ene is isolated as an oil; Ry = 0.8 (silica
gel, 2-benzene:1-hexane); MS (mol.ion): 450.

Analysis: Calc’d for C31H3303: C, 82.63; H, 6.71%.
Found: C, 82.90; H, 6.69%.

A solution of 4-(3,5-dibenzyloxyphenyl)-1-phenoxy-
pent-3-ene (51 g., 0.113 M) in a mixture of absolute
ethanol (160 ml.), ethyl acetate (160 ml.) and concen-
trated hydrochloric acid (0.2 ml.) is hydrogenated for
12 hours under 55 1bs. hydrogen in the presence of 10%
Pd/C. Removal of the catalyst by filtration and concen-
tration of the filtrate under vacuum yields 30.8 g.
(100%) of product as a viscous oil.

Analysis: Calc’d for C7H903: C, 74.97; H, 7.40%.
Found: C, 75.54; H, 7.45%.

PREPARATION S
3,5-Dimethoxy-8-methylstyrene oxide

To a —78° C. solution of diphenylsulfonium ethylide
(1.0 mole) in tetrahydrofuran (one liter) is slowly added
3,5-dimethoxybenzaldehyde (1.0 mole). The reaction
mixture is stirred at —78° C. for 3 hours and then al-
lowed to warm to room temperature. It is then added to
ether-water and the ether phase separated. The ether
phase is washed with water, dried (MgSO,) and evapo-
rated. Fractional distillation of the residue gives the title
product.

PREPARATION T
3-(3,5-Dihydroxyphenyl)-2-propylbutyl Ether

To a solution of sodium butoxide in butanol (0.5 liters
of IM) is added 3,5-dimethoxy-B-methylstyrene oxide
(6.33 M). The mixture is heated for 18 hours at 70° C.
and is then cooled and added to a mixture of ether-
water. The ether solution is separated, dried (MgSOy)
and evaporated to give 3-(3,5-dimethoxyphenyl)-3-
hydroxy-2-propylbutyl ether. It is purified by column
chromatography on silica gel with ether-pentane elu-
tion.

By means of the procedure of Preparation P the title
product is produced. '

Similarly, the following are prepared from appropri-
ate alcohols: ‘

OH
CH,
CH
HO cH,”  o-@lky, W
(alky) w (alky)
CH CH, CH(CH;)CH CH,
CHye  CH) CH(C,Hy)—{CH,), cHy
(CHy);  CeHs CH(CH,)CH, CeHs
(CHy);  4FCyH,
(CH;); 4-pyndyl

PREPARATION U
2-R4Rs-5,7-Dihydroxy-4-chromanones

The procedure of British Patent No. 1,077,066 is
employed to produce the compounds tabulated below.
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It comprises reacting the appropriate
R4R5C—=CH—COOH with an excess (50%) of 1,3,5-
trihydroxybenzene and of polyphosphoric acid (10 to 20
grams per gram of trihydroxybenzene) on a steam bath
for three hours. The mixture is then cooled and poured
into water. The precipitate is extracted with ether, the
ethereal extract washed with sodium hydroxide solu-
tion, dried and evaporated to afford the product. Purifi-
cation is accomplished by distillation of the residue. The
following are thus prepared:

o OH
Il
Rs o OH
R4 Rs
CH; H
H H
CyHs CyHs
C,Hs H
CH; CyH;
PREPARATION V

(4-Halophenyl)cyclohexanols
A. 3- and 4-(4-Fluorophenyl)cyclohexanols

A benzene solution containing equimolar amounts of
4-fluorostyrene and 2-methoxybutadiene and hydroqui-
none (1% by weight based on diene) is heated in a
sealed tube at 150° C. for 10 hours. The reaction vessel
is cooled, the contents removed and concentrated to
give 1-methoxy-4(and 5)-4-(fluorophenyl)cycloheptene
which are separated by distillation in vacuo. Hydrolysis
of the ether with 3% hydrochloric acid affords 3- and
4-(4-fluorophenyl)cyclohexanones.

Sodium borohydride reduction of the ketones ac-
cording to the procedure of Example 5 affords the keto
compounds.

In like manner, the corresponding 3- and 4-(4-chloro-
phenyl)cyclohexanols are prepared from 4-chlorosty-
rene. :

B. 2-(4-Fluorophenyl)cyclohexanol

This compound is prepared from cyclohexane oxide
and p-fluorophenyl lithium according to the procedure
of Huitric et al.,, J. Org. Chem., 27, 715-9 (1962), for
preparing 2-(4-chlorophenyl)cyclohexanol.

PREPARATION W
(2-Halophenyl)cycloalkanols

The procedure of Huitric et al., J. Org. Chem., 27,
715-9 (1962) is employed but using the appropriate
cycloalkylene oxide and p-halo (Cl or F) phenyl lithium
reactants to produce the following compounds:

H OH
N\ /
C
AN
CH X
(CHy),
a X a X
2 Cl 2 F
3 Cl 3 F
5 Cl 5 F
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PREPARATION X
5-Hydroxy-7-mercapto-2,2-dimethyl-4-chromanone

A mixture of 3,5-dihydroxyphenyl methyl sulfide
(5.85 g.) and 3-methylcrotonic acid (4.5 g.) is heated to
125° C. under nitrogen and boron trifluoride etherate
(8.7 ml.) added. The mixture is refluxed for one hour
and is then cooled. Water (10 ml.) is added, followed by
6N sodium hydroxide (40 ml.). The mixture is heated on
a steam bath for 5 minutes, then cooled and acidified
with 6N hydrochloric acid. It is extracted with ether (3
X 100 ml.) and the combined extracts washed with 10%
sodium bicarbonate (1 X 25 ml.) and water (1 X 25ml.)
and then dried (Na,SOy). Concentration of the extract
under vacuum affords dl-5-hydroxy-2,2-dimethyl-7-
methylmercapto-4-chromanone. It is purified by silica
gel chromatograhy.

The methyl mercapto compound thus produced is
hydrolyzed by refluxing overnight with excess 48%
hydrobromic acid. Concentration of the reaction mix-
ture affords the title compound. It is purified by silica
gel chromatography.

The following compounds are similarly prepared but
replacing 3-methylcrotonic acid with the appropriate
acid of the formula R4yRsC—CH—COOH:

[0} OH
]
R
Rs o SH
Ry Rs
H CH;
CoH CoH
G 2Hs
g cH;
CHj3 CyHs
PREPARATION Y

Alkylation of 3,5-Dihydroxyphenylmercaptan

A solution of 3,5-dihydroxyphenylmercaptan (3.5 g.,
0.01 mole) in absolute ethanol (50 ml) is made just
alkaline with sodium ethoxide. The appropriate bro-
mide of formula Br—(alky),—W (0.01 mole) is added
and the mixture refluxed for 3 hours. It is then concen-
trated under reduced pressure and the residue extracted
with ether. Evaporation of the ether affords the prod-
uct.

The following compounds are thus prepared:

OH

HO S-(alky),,-W
n (alky) w
1 —CH(CH3)(CH2) — CH3
1 —CH(CH3)CH(CIS*13)(CHZ)4— CH;j
1 ~—C(CHj3);(CHj)s— CH;
1 —(CH)— CH,
1 —(CHy)y— CH};
1 —CH,=— CgHs
1 —(CHy)— CeHs
1 —CH(CH;)(CHy);— CeHs
1 —CH,— C3Hs
1 —CH;— CsHg
1 —CPB— CeH1y
1 —(CHy),— CsHo
1 —(CHy;— CsHy
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-continued
OH
. HO O S-(alky),-W
n (alky) w
I —(CHys— CgHyy
1 —( H2)4— C5H9
1 —(CHﬂJCH(Csz)— CﬁH] 1
1 —(CHy;— CsHy
1 —(CHy4— C7Hy3
1 —(CHQ)Z— C7H|3
1 —(CHy)s— CqHy
1 ‘—(CHQ)S— C3H5
1 —(CHy)— 2-piperidyl
1 —(CHjy)3— 4-piperidyl
1 —(CHy)— 2-pyridyl
1 -—=(CHy)3—~ 3-pyridyl
1 -‘(Cﬂz)ﬁ" 2-pyridyl
1 —CH(CH3)CHy),— 2-pyridyl
1 —CH(CIB)(CHﬁ) — 4pyridyl
1 —CH(GHs)(CH— 4-piperidyl
I 4-FCgH
1 —CH(CH;)(CHy)— 4-CICH,
1 —CH(CH3)(CHy);— 4-FCgH,
0o — CeH.
0o — a¥CH
0 - 4-Cl 6ﬁ4
0o - C3Hs
o - CsHyg
o — CeHiy
0 - C7H,3
0 - 4-pyridyl
0 - 2-piperidyl
[ 2-pyridyl
I 2(CeHs)C3H,
R = g‘%gggsggsgm
s = &5 5)CqH 2
PREPARATION Z

d1-2-(3,5-Dibenzyloxyphenyl)-2-hydroxy-1-(2-phenyle-
thoxy)-propane

To a 20° C. a solution of dimethylsulfoxonium methy-
lide (0.184 mole) in dimethylsulfoxide (185 ml.) is added
3,5-dibenzyloxyacetophenone (51.0 g., 0.153 mole).
After stirring 1.5 hours at 20° C., the reaction is diluted
with 200 ml. of ice water and added to 500 ml. ether and
200 ml. ice water. The organic phase is washed with
cold water (2 X 200 ml.), dried over magnesium sulfate
and evaporated to an oil. A solution of the thus pro-
duced crude 1-(3,5-dibenzyloxyphenyl)-1-methyloxi-
rane (0.153 mole) in dimethylsulfoxide (100 ml.) is rap-
idly added to a 20° C. solution of sodium phenethoxide
(0.306 mole) in dimethylsulfoxide (150 ml., made by the
slow addition of 36.5 ml. [0.306 mole] of penethanol to
a shurry of 7.34 g. [0.306 mole] sodium hydride in 150
ml. dimethylsulfoxide). The reaction is slowly heated
over a 4-hour period to 70° C., stirred 30 minutes and
cooled to 20° C. The reaction is diluted with 200 ml. ice
water and added to ether (2 1.) and ice water (1 liter).
The organic phase is washed with cold water 2 X 11.),
dried over magnesium sulfate and evaporated to an oil.
This crude oil is purified via column chromatography
on 1.5 kg. of silica gel, and eluted with 60% ether-pen-
tane to yield 30.0 g. (42%) of d1-2-(3,5-dibenzyloxy-
phenyl)-2-hydroxy-1-(2-phenylethoxy)propane, as an
oil.

IR: (CHCl;3) OH 3534 cm~—1.

NMR: BCDC,3TMS 1.46 (s, methyl), 2.85 (t, J=THz,
—CH,Ph), 2.81 (s, hydroxyl), 3.55 (s, —CH,0—), 3.68
(+, J=THz, —OCH,—), 5.06 (s, PhCH,0—), 6.56 (t,
J=2Hz, C-4ArH), 6.76 (d, J=2Hz, C-2,6 ArH), 7.25 (s,
ArH) and 7.43 (s,ArH).
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MS:m/e 468 (M ®), 453, 377 and 335 (100%).

PREPARATION AA

dl-2-(3,5-Dihydroxyphenyl)-1-(2-phenylethoxy)pro-
pane

To a0° C. solution of dl-2-(3, 5-d1benzyloxyphenyl)‘-2-
hydroxy-1-(2- phenylethoxy)propane (29 0. g, 619
mmole) in pyridine (50 ml., 0.619 mole) is slowly added
phosphorousoxy chloride (5 65 ml., 61.9 mmoles) The
reaction is allowed to warm to 20° C: and is stlrred at
20° C. for 20 hours. The reaction is added to a 0° C.
solution of 3.3N NaOH (300 ml.) and the resultant mix-
ture extracted with ether (3 X 500 ml.). Each extract is
washed with saturated potassium carbonate (1 X 500
ml.) and water (3 X 500 ml). The combined organic
extract is dried over magnesium sulfate, silica gel and
then decolorized (carbon) and evaporated to an oil.
This oil is purified via column chromatography on silica
gel (200 g:) eluted with 60% ether-pentane to yield 17 g.
(61%) of an oil (mixture of olefins). To a solution of this
mixture of olefins (3.62 g.) in ethanol (10 ml.) and ethyl
acetate (10 ml.) is added solid sodium bicarbonate (300
mg.) and 10% Pd/C (1.2 g.) This mixture is stirred 6
hours under one atmosphere of hydrogen. The reaction
is diluted with ethyl acetate and filtered through diato-
maceous earth. The evaporated filtrate is purified via
column chromatography on silica gel (200 g.) eluted
with 80% ether-pentane to yield 2.0 g. (92%) of dl-2-
(3,5-dihydroxyphenyl)-1-(2-phenylethoxy)propane  as
an oil.

IR: (CHCl3) OH 3571, 3279 cm— 1

NMR: 8cpcr™S 1.10 (d, J="7Hz, methyl), 2.80 (t,
J=T7Hz, —CH,Ph), 2.90 (M, methine), 3.5 (m, —CH-
2,0—CH,;—), 6.10 -(t, J=2Hz, C-4 ArH), 6.20 (d,
J=2Hz, C-2,6 ArH), 6.5 (broad m, hydroxyl) and 7.19
(s, ArH).

MS: m/e 272 (M®), 181, 168, 151, 138, 137, 123, 105
(100%) and 91. ;

What is claimed is:

1. A compound having the formula

Rg
OR;

H
R,

Rs o

=W

wherein R; is selected from the group consisting of
hydrogen, alkanoyl having from one to five carbon
atoms and —CO—(CH,),—NR;R3 wherein p is 0 or an
integer from 1 to 4; each of R; and R3 when taken indi-
vidually is selected from the group consisting of hydro-
gen and alkyl having from one to four carbon atoms; R,
and R3 when taken together with the nitrogen to which
they are attached form a 5- or 6-membered heterocyclic
ring selected from the group consisting of piperidino,
pyrrolo, pyrrolidine, morpholino and N-alkyl-
piperazino having from one to four carbon atoms in the
alkyl group;
each of R4 and R is selected from the group consist-
ing of hydrogen, methyl and ethyl;
Ry is selected from the group consisting of oxo and
alkylenedioxy having from two to four carbon
atoms;
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Z is —(alk;),,—X—(alkp),— wherein each of (alk;)
and (alk,) has from 1 to 9 carbon atoms, with the
proviso that the summation of carbon atoms in
(alk;) plus (alky) is not greater than 9;

eachof mandnisQor I;

X is selected from the group consisting of O, S, SO
and SO,; and

W is selected from the group cons1stmg of methyl,
pyridyl, piperidyl,

O

wherein W is selected from the group consisting of
hydrogen, fluoro and chloro; and

(CHy),
—CH/- -\CH—WZ

\-cp,

wherein W is selected from the grup consisting of hy-

drogen and

and a is an integer from 1 to 5 and b is 0 or an integer
from 1 to 5; with the proviso that the sum of a and b is
not greater than 5.

2. A compound according to claim 1 wherein Ry is

0xo0.

3. A compound according to claim 2 wherein each of
Rj and Rsis methyl and W is

O~

wherein Wy is hydrogen.

4. A compound according to claim 3 wherein Z is
—(alk),,—O—(alkp),—

§. A compound according to claim 4 wherein m is 0
and nis 1.

6. A compound according to claim 4 wherein m is 1
and nis 0.

7. The compound according to claim 4 wherein each
of mand nisO.

8. The compound according to claim 5 wherein —(al-
kz)—- is —CH(CH3)—(CH2)3~——.

9. The compound according to claim § wherein —(al-
k))— is —CH(CH:;)——(CHz)z—.

10. The compound according to
—(alk))— is —CH(CH3)—(CH3);—.

11. The compound according to
—(alk;)— is —CH(CH3)—(CH,),—.

12. A compound according to claim 2 wherein each
of R4 and Rs is methyl and W is methyl.

13. A compound according to claim 12 wherein Z is
—(alky),—O—(alky),—

14. A compound according to claim 13 wherein m is
Oandnis 1.

claim 6 wherein

claim 6 wherein
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15. The compound according to claim 14 wherein
(alk,) is —CH(CH3)—(CH3)s—.
16. A process for producing an anti-hypertensive @—w,

effectn in a mammal which comprises administering to

the mammal an antihypertensive producing quantity of =~ wherein Wy is hydrogen.
19. The process of claim 18 wherein Z is —(alk).

a compound of claim 1. Yy—O—(alky)y—
m
17. The process of claim 16 wherein Ry is oxo. 10 " 20. The process of claim 19 wherein misOand n is 1.

18. The process of claim 17 wherein each of R4 and _gug;:’m 2);)f_c]a1m 20 wherein —(alk)— is
s =

Rs is methyl and W is s s s
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Abstract

9-Hydroxydibenzolb,dlpyrans useful as analgesics, hypotensives, immunosuppressants,
tranquilizers; as anti-secretory and anti-anxiety drugs; intermediates therefor and derivatives thereof
having the formulae ##STR1## wherein R is hydrogen or alkanoyl having from one to five carbon
atoms; Ry is hydrogen, alkanoyl having from one to five carbon atoms or -CO—(CH3)p —-NR2 Rg
wherein p is 0 or an integer from 1 to 4; each of Rs and Rz when taken individually is hydrogen or
alkyl having from one to four carbon atoms; R» and R3 when taken together with the nitrogen to
which they are attached form a 5- or 6-membered heterocyclic ring selected from piperidino, pyrrolo,
pyrrolidino, morpholino and N-alkylpiperazino having from one to four carbon atoms in the alkyl
group;

Each of R4 and Rs is hydrogen, methyl or ethyl;

Ry is oxo or alkylenedioxy having from two to four carbon atoms;

Zis

(a) alkylene having from one to nine carbon atoms;

(b) —(alkq)m —X—(alks), —wherein each of (alk;) and (alks) has from 1 to 9 carbon atoms, with the
proviso that the summation of carbon atoms in (alkq) plus (alk;) is not greater than 9;
Eachofmandnis0Oor1;

Xis 0, S, S0 or SO7 ; and

W is methyl, phenyl, p-chlorophenyl, p-fluorophenyl, pyridyl, piperidyl, cycloalkyl having from 3 to 7
carbon atoms, or monosubstituted cycloalkyl wherein the substituent is phenyl, p-chlorophenyl or
p-fluorophenyl;

With the proviso that when W is methyl, Z is
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