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14 Claims. (Cl. 260-247.2) 

This invention relates to compositions of matter classi­
fied in the art of chemistry as substituted dibenzopyrans. 

The invention sought to be patented, in a first product 
composition aspect, is described as residing in the concept 
of a chemical compound having a molecular stmcture in 
which the 3-hydroxy-6,6-<li-lower alk'Yl-7,8,9,10-tetrahy­
dro-6H-dibenzo[b,d]pyran nucleus bears at the 4-position 
a di-lower alkylaminomethyl radical, and the hereinafter 
described equivalents thereof. 

The invention sought to be patented, in a second product 
composition aspect, is described as residing in the con­
cept of a chemical compound having a molecular structure 
in which the 3-hydroxy-6-oxo-7,8,9,10-tetrahydro-6H-di­
benzo[b,d]pyran nucleus bears at the 4-position a di-lower 
alkylaminomethyl radical, and the hereinafter descri~d 
equivalents thereof. 

As used throughout the specification and in the claims, 
the term "lower alkyl" embraces both straight and 
branched chain alkyl -radicals containing from 1 to 6 car­
bon atoms, for example methyl, ethyl, n-propyl, isopropyl, 
tert-butyl, n-amyl, n-hexyl, 2-ethylbutyl and the like. 

The tangible embodiments of this invention, both as 
free base and in the form of their acid-addition salts, 
possess the inherent general physical properties of being 
solid crystalline materials. Elemental analysis, as well as 
ultra-violet and infra-red spectral data and nuclear mag­
netic resonance (NMR) data, taken together with the 
aforementioned physical properties, nature of the starting 
material aod mode of synthes.is, positively confirm the 
structure of the -compounds sought to be patented. 

The tangible embodiments of this invention also possess 
the inherent applied use characteristics of having signifi­
cant pharmacological activity without adverse toxicity as 
anti-reserpine and central nervous system depressant 
agents and in addition as anticonvulsant, analgesic, anti­
pyretic and anti--ioflammatory agents as determined by 
recognized and accepted pharmacological test procedures. 

The manner and process of making and -using tbe inven­
tion will now be enerally -described so as to enable one 
ski1led in the art of chemistry to make and use the same 
as follows: 

The preparat ion -0f tl;ie tangible embodiments of this 
invention is illustrated by tbe following reaction sequence : 

wherein Bis 

STAR1'!NG. MATERIAL 

I lV[annlch 
R,R,NI!- HCFIO 

<(2°) ( ~-Ol~R, 

"Bll-0) CH,-N 

PINAL PRODUCT " R2 

(second product compositii:m aspect) or -C-(di-lower 

2 
alkyl)- (first product composition aspect) and NR 
di-lower alkylamino or its hereinafter described e 
Ients. ;; 

In accordance with the above reaction sequence.J.t -oxo 
5 or 6-di lower alkyl-3-hydroxy-7,8,9,10-tetrahydr H -di­

benzo[b,dJpyran is subjected to the well-known nich 
reaction, thereby to produce the 6-oxo- or 6-di Jo~ lkyl-
4-di-lower alkylaminomethyl-3-hydroxy-7,8,9,1 · rahy­
clro-6H-dibenzo(b,d]pyrans which comprise the_ gible 

10 embodiments of this invention. The reaction i.P'. arried 
out by treating the starting material with an ap~; priate 
di-lower atkylamine, for example dimethylamin~?i: ethyl­
amine and the like in the presence of a source ot;J rmal­
dehyde, for example paraformaJdehyde, in an :mprt or-

15 ganic solvent, for example ethanol, tetrahydrofur:;m and 
the like, at a temperature of up to the reflux temperature 
of the solvent. The product is recovered from the reaction 
mixture by conventional techniques of extraction, crystal­
lization, and the like. 20 Tbe starting materials for the preparation of the tangi-
ble embodiments of this invention are known compounds. 
The starting materials for the preparation of the 6-oxo­
substituted products and a method for their synthesis are 

25 described by Adams and Baker (J. Am. Chem. Soc. 
62:2405 (1940)) and the starting materials for the prepa­
raiton of the 6-di-Jower alkyl-substituted products and a 
method for their synthesis are described by Todd et al. 
(J. Chem. Soc. 1940: 1121) . 

30 In carrying out t:he reaction, a mono~lO'wer alky]amine 
such as methylacnine, ethylamine, isopropylamine and the 
like, a phenyl-lower alkylamine such as benzylamine, 
phenethylamine and the like, or a saturated cyclic organic 
base of the formula HNRR wherein each R is lower alkyl 

35 linked through a methylene bridge or a hetero-oxygen, 
nitrogen or sulfur atom and Jower alkyl substituted deriva­
tives thereof, such as piperidine, pyrrolidine, piperazine, 
morpholine, 2-methylmorpholine, 3-ethylpyrrolidine, N­
methyl piperazine and the like are the full equivalents 

40 of a di-lower alkylamine yielding final products bearing 
NR1Rz substitution correspondin.g to the reactant used 
-which have the same utility as the final products prepared 
utilizing a di-lower alkyl amine. In addition, lower aliphatic 
aldehydes oi the formula RCHO wherein R is lower alkyl 

45 
may be employed, such as acetaldehyde, propionaldehyde, 
butyra]dehyde and the like, thereby to prepare final prod­
ucts wherein the methylene bridge linking the NR1R2 
radical with the 4-position of the nucieus bears a lower 
alkyl substitueot which are the fulJ equivalents to the :final 

50 products bearing an unsubstituted metbylene bridge. 
Starting materials bearing one or more lower alkyl sub­

stituents at the 7,8,9 or 10-posiiton are prepared by the 
same techniques described in the Adams et al. and Todd 
et al. papers referred to hereinabove, such lower alkyl 

55 substituted startin,g materials being !he full equivalents of 
the specific starting materials depicted in the hereinabove 
described reaction with a Mannich base, thereby resulting 
in final products bearing the same lower alkyl substitution 
at the 7,8,9 or 10 position as in the starting material. 

60 Such products have the same :utility as the specific prod­
ucts depicted in the above reaction sequence and are in­
cluded within the scope ,of the tangible embodiments of 
this invention. 

The tangible embodiments of this invention, fo free 

05 base form, may, -if desired, be converted into their non­
toxic pharmaceutically acceptable acid-addition arid qua­
ternary ammonium salts. Salts which may be formed com­
prise, for example, salts with inorganic acids, such as 
the hydrochloride, hydrobromide, bydroiodide, sulfate, 

70 phosphate -0r the like. They may also comprise salts with 
organic acids, including monobasic -acids such as the ace­
tate or the propionate, and especially those with hydroxy 
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mole) to yield 14.6 g. of product in the form of its hydro­
chloride salt, M.P. 203°-205° C. 

organic acids and dibasic acids, such as citrate, tartrate, 
malate ,and maleate. Pharmaceutically, the salt will not be 
substantially more toxic than the compound itself and, 
to be acceptable, it should be able to be incorporated into 
conventional liquid or solid pharmaceutical media. Among 
the useful quaternary ammonium s•alts are those formed by 
such alkyl halides as methyl iodide, n-hexyl bromide and 

Analysis.-Calculated for C21H 30NO2Cl : C, 69.31 %; H, 
8.31%; N, 3.85%; Cl, 9.74%. Found: C, 69.17%; H, 

5 8.26%; N, 4.09%; Cl. 9.45%. 

the like. Such pharmaceutically useful acid-addition and 
quaternary ammonium salts are the full equiv,alents of the 
bases from which they are derived and are included within 10 
the scope of this invention. 

The tangible embodiments of this invention, either as 
free bases or in the form of a non-toxic pharmaceutically 
acceptable •acid-addition or quaternary ammonium salt, 
can be combined with conventional pharmaceutical dilu- 15 
ents and carrfors to form such dosage forms as tablets, 
suspensions, solutions, suppositories and the like. 

The best mode contemplated by the inventor for carry­
ing out this invention will now be set forth as follows: 

The following examples illustrate the preparation of 20 
tangible embodiments of this invention in its first product 
composition aspect. 

EXAMPLE 1 

4-dimethylaminomethyl-6,6-dimethyl-3-hydroxy-7,8,9,10-
tetrahydrodibenzo [ b,d]pyran hydrochloride 25 

To 3 - hydroxy-6,6-dimethyl-7,8,9,10-tetrahydro-6H-di­
benzo[b,d]pyran (26.5 g., 0.115 mole) is added absolute 
ethanol (350 ml.), paraformaldehyde (3.45 g., 0.115 
mole) and 37% aqueous dimethylamine (14.0 g., 0.115 30 
mole) . The mixture is shaken for about 72 hours, allowed 
to stand at room temperature for one week and then re­
fluxed for seven hours. The product is obtained by con­
ventional techniques of concentration, recrystallization, 
etc. as the hydrochloride salt, M.P. 199°-202° C., in a 35 
yield of 21.0 g. 

Analysis.-Calculated for C18H26NO2Cl: C, 66.75%; H, 
8.10%; N, 4.32%; Cl, 10.95%. Found: C, 66.90%; H, 
7.93%; N, 4.51%; Cl, 10.73%. 

EXAMPLE 2 

4-diethylaminomethyl-6,6-dimethyl-3-hydroxy-7,8,9,10-
tetrahydro-6H-dibenzo [ b ,d] pyran hydrochloride 

40 

EXAMPLE 5 

4-morplwlinomethyl-6,6-dimethyl-3-hydroxy-7,8,9,10-
tetrahydro-6H-dibenzo [ b ,d] pyran 

In the same manner as described in Example 1, 3-hy­
droxy - 6,6·dimethyl-7 ,8,9, 10-tetrahydro-6H-dibenzo [b,d]­
pyrnn (26.5 g., 0.,115 mole) is treated with morpholine 
(10.0 g., 0.115 mole) and paraformaldehyde (3.45 g., 
0.115 mole) to yield 28.8 g. of product as the free base, 
M.P. 139°--'141 ° C. 

Analysis.-Calculated for C20H27NO3 : C, 72.92%; H, 
8.26 %; N, 4.25%. Found: C, 72.71%; H, 8.07%; N, 
4.46%. 

EXAMPLE 6 

4-(N-methylpiperazimo) methyl-6,6-dimethyl-3 - hydroxy-
7,8,9,10-tetrahydro - 6H - dibenzo[b,d]pyran dilzydro­
chloride 

In the same manner as described in Example 1, 3 - hy­
droxy-6,6-dimethyl-7,8,9, 10-tetrahydro-6H-dibenzo [ b,d]­
pyran (26.5 g., 0.115 mole) is treated with N-methyl­
piperazine (11.6 g., 0.115 mole) and paraformaldehyde 
(3.45 g., 0.115 mole) to yield 13.1 g. of white powdery 
product in the form of its dihydrochloride salt, M.P. 308°-
3100 C. 

Ana1ysi1s.-Calculated for C21H32N2O2Cl2 : C, 60.68%; 
H, 7.77%; N, 6.75%; Cl, 17.08%. Found: C, 60.50%; H, 
7.80% ; N, 7.01%; Cl, 16.70%. 

The following examples illustrate the preparation of 
tangible embodiments of this invention in its second prod­
uct composition aspect. 

EXAMPLE 7 

4-di me thylaminometlzy l-3-hydroxy-6-oxo-7,8 ,9 ,I 0-te tm­
hydro-6H-dibe11zo [ b ,d] py ra11 hydrochlon'de 

To a slurry of 3-hydroxy-6-oxo-7,8,9, 10-tetrahydro-61-I­
dibenzo [b,d] pyran (15.2 g., 0.07 mole) in absolute eth-In the same manner as described in Example 1, 3-hy­

droxy - 6,6-dimethyl-7,8,9,10-tetrahydro-6H-dibenzo[b,d]­
pyran (26.5 g., 0.115 mole) is treated with diethylamine 
(8.5 g., 0.115 mole) and paraformaldehyde (3.45 g., 0.115 
mole) to yield 14.4 g. of the product as a white crystalline 
solid and in the form of its hydrochloride salt, M.P. 
197°-199° C. 

45 anal (75 ml.) is added a mixture of paraformaldehyde 
(2.1 g., 0.07 mole) and 35% aqueous dimethylamine (9.0 
g., 0.07 mole) in absolute ethanol (7 5 ml.). The combined 
mixture is heated in a sealed container for 15 hours at 75° 
C. and then concentrated in vacuo to yield a residue that 

Analysis.-Calculated for C20H30NO2Cl: C, 68.25%; H, 
8.60%; N, 3.98%; Cl, 10.07%. Found: C, 68.17%; H, 
8.51%; N, 4.01%; Cl, 9.97%. 

50 . 
is dissolved in chloroform. The chloroform solution is 
twice washed with 5% sodium hydroxide (25 ml. por­
tions), dried over magnesium sulfate and acidified with 
hydrogen chloride gas. Upon concentration 6.1 g. of a 
yellow solid is obtained which is recrystallized from meth-

EXAMPLE 3 

4-pyrrolidinomethy l-6,6-dimethy l-3-hydroxy-7,8 ,9 ,1 O­
tetrahydro-6H-dibenzo [b,d] pyran hydrochloride 

55 anol-isopropanol, M.P. 254°-256° C. 
Ana/ysis.-Calculated for C16H20NO3Cl: C, 62.03 % ; 

H, 6.50%; N, 4.52%; Cl, 11.45% . Found: C, 61.61 % ; H, 
6.22%; N, 4.75%; Cl, 11.55%. 

In the same manner as described in Example 1, 3-hy­
droxy - 6,6-dimethyl-7,8,9, 10-tetrahydro-6H-dibenzo [b,d]­
pyran (26.5 g., 0.115 mole) is treated with pyrrolidine 60 
(8.2 g., 0.115 mole) and paraformaldehyde (3.45 g., 0.115 
mole) to yield 19.2 g. of white product in the form of its 
hydrochloride salt, M.P. 206°-208° C. 

Analysis.-Calculated for C20H28NO2Cl: C, 6.65%; H, 
8.07%; N, 4.00%; Cl, 10.14%. Found: C, 68.40%; H, 65 
8.38%; N, 4.34%; Cl, 10.02%. 

EXAMPLE 4 

EXAMPLE 8 

4-die thy laminome thy l-3-hydroxy-6-oxo-7,8 ,9,1 O-tetra­
hydro-6H -dibenzo [ b,d] pyran hydrochloride 

3-hydroxy-6-oxo-7,8,9, 10-tetrahydro-6H-dibenzo - [ b,d] 
pyran (25 g., 0.115 mole) is treated with paraformalde­
hyde (3.45 g., 0.115 mole) and diethylamine (8.5 g., 0.115 
mole) by shaking in absolute ethanol ( 400 ml.) for 70 
hours at room temperature followed by gentle reflux for 
4 hours. The solution is concentrated to an oil that is 

4-piperidinomethyl-6,6-dime thy l-3-hydroxy-7,8 ,9 ,1 O­
tetrahydro-6H-dibenzo [ b ,d]pyran hydrochloride 

In the same manner as described in Example 1, 3-hy­
droxy - 6,6-dimethyl-7 ,8,9, 10-tetrahydro-61-I-dibenzo [b,d]­
pyran (26.5 g., 0 . .U5 mole) is treated wJth piperidine 
(9.8 g., 0.115 mole) and paraformaldehyde (3.45 g., 0.115 

70 dissolved in ether and treated with hydrogen chloride gas 
to yield the solid hydrochloride salt, 8.6 g., M.P. 218°-
2200 C. Recrystallization is from methanol-isopropanol. 

Analysis.-Calculated for C18H24NO3Cl: C, 63 .99 % ; H, 
7.17%; N, 4.15%; Cl, 10.49%. Found: C, 63.99%; H, 

75 7.39%; N, 4.07%; Cl, 9.94%. 
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EXAMPLE 9 

4-pyrrolidinom;ethyl-3-hydroxy-6-oxo-7,8,9,JO-tetra­
hydro-6H-dibenzo[b,d] pyran hydrochlorz1de 

6 
paraformaldehyde (3.45 g., 0.115 mole) and N-methyl­
piperazine (11.6 g., 0.115 mole) to yield 19.7 g. of the 
free base, M.P. 144°-146° C. 

In the same manner as described in Example 8, 3-hy- 5 
droxy-7,8,9, 10-tetrahydro-6-oxo-6H - dibzeno[b,d] pyran 
(25 g., 0.115 mole) is treated with paraformaldehyde 
(3.45 g., 0.115 mole) and pyrrolidine (8.2 g., 0.115 mole) 
to yield 33 g. of the product in the form of its hydro-

Analysis.-Calcuiated for C19H24N20 3 : C, 69.49%; H, 
7.37%; N, 8.53%. Found: C, 69.60%; H, 7.30%; N, 
7.99%. 

The subject matter ,which the applicant regards as his 
invention is particularly pointed out and distinctly 
claimed as follows. chloride salt, M.P. 266° -268 ° C. 

10 Analysis.-Calculated for C18H22N03Cl · ¼ H
2
0: C, 

63.52%; H, 6.70%; N, 4.12%; Cl, 10.41%. Found: C, 
63.51%; H, 6.44%; N, 4.27%; CI, 10.22%. 

I claim: 

EXAMPLE 10 

4-piperid11nomethy l-3-hydroxy-6-oxo-7,8 ,9,J 0-te tra­
hydro-6H-dibenzo [ b,d] pyran 

1. 4 - di - lower alkylaminomethyl - 6,6 - di - lower 
alkyl - 3 - hydroxy - 7,8,9,10 - tetrahydro - 6H - dibenzo 
[b,d]pyran. 

2. 4 - dimethylaminomethyl - 6,6 - dimethyl - 3 - hy-
15 droxy-7,8,9, 10-tetrahydro-6H-dibenzo [b,d]pyran. 

3. 4 - diethylaminomethyl - 6,6 - dimethyl - 3 - hydroxy-
7,8 ,9, 1 O-tetrahydro-6H-dibenzo [b,d] pyran. 

In the same manner as described in Example 8, 3-hy­
droxy-7,8,9,10-tetrahydro-6H-dibenzo [b,d]pyran-6 - one 
(25 g., 0.115 mole) is treated with paraformaldehyde 20 
(3.45 g., 0.115 mole) and piperidine (26.8 g., 0.115 mole) 
to yield 23.5 g. of the free base, M.P. 166°-168° C. 

4. 4 - pyrrolidinomethyl - 6,6 - dimethyl - 3 - hydroxy-
7,8,9, 1 O-tetrahydro-6H-dibenzo [b,d]pyran. 

5. 4 - piperidinomethyl - 6,6 - dimethyl - 3 - hydroxy-
7,8,9, 10 - tetrahydro - 6H - dibenzo[b,d]pyran. 

Analysis.-Calculated for C19H23N03 : C, 72.82%; H, 
7.40%; N, 4.47%. Found: C, 72.71%; H, 7.39%; N, 
4.76%. 

EXAMPLE 11 

4-morpholinomethyl-3-hydroxy-6-oxo-7,8,9,10-
tetrahydro-6H-dibenzo[b,d]pyran 

In the same manner as described in Example 8, 3 - hy­
droxy - 6 - oxo - 7,8,9,10 - tetrahydro - 6H - dibenzo 
[b,d]pyran (25 g., •0.115 mole) is treated with paraform­
aldehyde (3.45 g., 0.115 mole) and morpholine (10 g., 
0.115 mole) and morpholine (10 g., 0.115 mole) to yield 
24 g. of the free base, M.P. 185°-187° C. 

Analysis.-Calculated for C18H21N03 : C, 68.55%; H, 
6.71%; N, 4.44%. Found: C, 68.73%; H, 6.67%; N, 
4.39%. 

EXAMPLE 12 

4- ( N-methy lpiperazino) me thy l-3-hydroxy-6-oxo-
7,8 ,9,J O-tetrahydro-6H-dibenzo [b,d] pyran 

6. 4 - morpholinomethyl - 6,6 - dimethyl - 3 - hydroxy-
7,8,9, 10-tetrahydro-6H-dibenzo [b,d]pyran. 

7. 4 - (N - methylpiperazino)methyl - 6,6 - dimethyl-
25 3 - hydroxy - 7,8,9,10 - tetrahydro - 6H - dibenzo[b,d] 

pyran. 
8. 4 - di - lower alkylaminomethyl - 3 - hydroxy - 6-

oxo - 7,8,9,10 - tetrahydro - 6H - dibenzo[b,d]pyran. 
9. 4 - dimethylaminomethyl - 3 - hydroxy - 6 - oxo-

30 7,8,9,10 - tetrahydro - 6H - dibenzo[b,d]pyran. 
10. 4 - diethylaminomethyl - 3 - hydroxy - 6 - oxo-

7, 8,9, 1 O-tetrahydro-6H-dibenzo [b,dl] pyran. 

35 

11. 4 - pyrrolidinomethyl - 3 - hydroxy - 6 - oxo-
7,8,9, 10-tetrahydro-6H-dibenzo [b,d]pyran. 

12. 4 - piperidinomethyl - 3 - hydroxy - 6 - oxo-
7,8,9, 1 O-tetrahydro-6H-dibenzo [b,d] pyran. 

13. 4 - morpholinomethyl - 3 - hydroxy - 6 - .oxo-
7, 8 ,9, 1 O-tetrahydro-6H-dibenzo [b,d] pyran. 

14. 4 - (N - methylpiperazino)methyl - 3 - hydroxy-
40 6 - oxo - 7,8,9,10 - tetrahydro - 6H - dibenzo[b,d]pyran. 

No references cited 
In the same manner as described in Example 8, 3 - hy- ALEX MAZEL, Primary Examiner .. 

droxy - 6 - oxo - 7,8,9,10 - tetrahydro - 6H - dibenzo 
45 [b,d]pyran - 6 - one (25 g., ,0.115 mole) is treated with JOSE TOVAR, Assistant Examiner .. 
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