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2 ·· 
The .. present -invention, relates • to•• physiologi-• VIlI-XV as substituted-on tfie,catoo\:r atom at-

cally active · marihuana-like compounds ,-,and- , tached to the 1·ing may equa.Uy well be any other 
processes .of ·preparing .the· same., More :specifi-... alkyl g1:oups but preferably are alkyl groups 
cally ,the present · invention ,relates~to.,novel -1- ,- containing 1 to 5 carbon atoms. The following 
hydroxy - 3 - (alkyll~ - 6,6,9-trimethyl,-7,8,9,10- -· -5 e~mples will serve' to' illustrate the presen't in-
tetrahydro-6-dibenzopyi-ans ,,in which ·the,- 3-Po-,~ ·vention.,..... . . . 
sition. is occupied-, by-. an- aliphatic ,hydrocarbon·N The process employed ·ih-Prtiparing 'the • 11,1'-
chain , containing, as ••substituents at .. leasJ;--two , dialkyl substituted ·hfdrocarbori'1sitle1

•• chains of 
alkyl:groups. Examples I and II may be illustrated by the 

Since the discovery.- tha1r certain dibenzopyrarr,.-10 .. following series of reactions. The numbers un­
compounds . characterized • by .- marihuana.-like .. , der the compounds ,identify the-products in Ex­
activity possessed utility in the therapeutic field= . ample I. . 
as, for example, in the·trealiment of "dope" ad- OG-H.'· . . · 
diets and alcoholics, and pw:ticularly to elimi_- -0- -0-00Ha· 
· 1· or ·· ameliorate- · thewitl:idrawal' symptoms 16 ·.. - ·· 

\__,,erienced · in the treatment of -'opiat'e deriva.:t:•· · I --+ I --+ 
tive· ·addictions; various· ·investigators•'-have,._ 'a.t-•:, OH.O oooc,m onao ,. coNH-NHs 
tempted· to prepare· improved· compounds !-irr ·this .·, 

I II 
, OCH, 

field; Illustrative examples are reported •in:·ootl'F 
the 'domestic and foreign"sciei:itific' literature-¼ls · 20 
well as in my u. S. Patents' '2;419,93'4;,J..ahd~"' 
2,419,935, both dated May,6/'1947. For the most 
part,it has been found that ,modifications_.in t:i:i,e 
compleX, dibenzopyran , molecule -were deleteri.<?tiS; ... 
e. g .. , produced relatively .. toxic -compounds. or 2rs 
compounds with reduced potency -or lacking, en.:: 

CEr,0-6-00NH4raS01CdI.-CH.-o -
III · 

tirely in the desired-physiological activity. -00CRs ' 
The principal object of the .present invention · · · 

1s .. to provide improved. marihuana-like ,com- I · ... 
nnunds and -processes of preparing .. the sa_ me . .. 

30
. : 

~ ;:. ·. onib ·· _·cli:o Other objects of. the present invention-will ue 
apparent as the ·detailed description .proceeds '., 
hereinafter. IV 

In .continued ,investigations ·I have •discovered-: ~ oc·:e; 
that,.the. 1 - hydrox:y-3-~alkyl>-6,6,9-trimethyl- 35 . · 
7,8,9,10-tetrahydro-6-dibenzopyrans ma,y • .-!)e ~im-. i I ' -
proved by providing the .. .aliphatic hydrncarbon omb" . · btr,ci:,~· 
chain at the 3-position with' multi alkyl (at least . · ,,. 
two:) •, -substituents .. :• The-new: com11ounds--'char"- vr 
actEil'ized :by ·the new. type =alkyVside. chain1 are ·:~0 

oolt·· . 

-' 

onfo 0Hi6n:·,; 

more · active:. than - corresponding , . comJ)oUB.ds;: ° CII: o o:a, 
having n .:alkyl side 0 chains• or side ·chains •.1 with7 

- . ~ · '..' ~ ~.- • 

less' than two -alkyl substituents. -:. The: 3- (-1\ ~i- ·-, II · · :CH, .. , - · , ·.• cirs '· _:. ·· 
diniethylheptyl). compound, :for : example, =- is -60 ··, ., . ·.. I ... .. ___ I __ .,~ .= 

. . .· ,' . c11ao ·· ·•·-· ' Q.:.l.ON ' OHiO'' ·•·. C:.J.co:..:.cHtR- -to 70 tunes 0 more -:act1ve-_than the• natwal-3-(n- ·45 - 1 • , 1 • ~-
amyD ·tetrahydrocannabmol: · . -ens OHa -· . 

The ·alkyl group·at the '3-positibn ~always: con-_:. vm IX•s 
's at least five carbon atoms, three of whfoh,: 

\.._/ in a straight chain: ' lii.0 the formulas given 
oelow, while. R in .formulas.,IX-X:V represents 50 ... 
alk'YL groups.such-as methyl, ethyl;. propyl, ,butyl,, -
amyl, hexyl, heptyl, octyl, nony-1, -decylc etc., -the:.: 
total number of carbon- atoms in the ,- straight. 
chain .including the R-group; ·is preferably -3 -to ·· 
10; ;The -two methyI. .groups shown in -formulas t!IS ·: 

oom 1.:; 

O:Hi ' ·•; -

omo 6--CROR---Clla'R--' 

6iiF"· 

EXHIBIT .... 

lU 
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XIV 

OHs OH OHa 

6-0HsOHsR 

0-0 6Ha 
0~ '-oHa 

xv 
EXAMPLE I 

1 - HYDROXY - 3 - (l' ,l' - DIMETHYLBUTYL) - 6,6,9-
TRIMETHYL - 7,8,9,10-TETRAHYDRO - 6 - DIBENZO­
PYRAN 

Step A 

Ethyl 3,5-dimethoxybenzoate.-m A mixture 
of 100 g. of 3,5-dimethoxybenzoic acid, 350 ml. of 
anhydrous benzene, 2 ml. of pyridine and 300 g. 
of thionyl chloride was refluxed for about three 
hours. After removal of the solvent and excess 
thionyl chloride by distillation, 300 ml. of cold 
absolute ethanol was added to the cooled residue. 
The resulting solution was refluxed for four hours. 
The ethanol was removed by distillation and an 
ethereal solution of the residue was extracted 
with aqueous sodium bicarbonate. After removal 
of the ether, the residue was distilled under 
reduced pressure. The product, ethyl 3,5-di­
methoxybenzoate, collected at 120-125° C. (3 
mm.> was a colorless liquid. 

Step B 

3,5-dimethoxybenzhydrazide.-(Il) A mixture 
of 100 g. of ethyl 3,5-dimethoxybenzoate, 100 g. 
of 85% hydrazine hydrate and 110 ml. of absolute 
ethanol was refluxed for about eight hours. A 
yield of brilliant white plates was obtained upon 
cooling the solution. The product, 3,5 - di -
methoxybenzhydrazide, after recrystallization 
from ethanol, melted at 168-169° C. 

Step C 

3,5 - dimethoxybenzoyl - p - toluenesulfonyl -
hydrazide.-<m> A mixture of 100 g. of 3,5-
dimethoxybenzhydrazide, 100 g. of p-toluene­
sUlfonyl chloride and 100 ml. of pyridine was 

4 
heated for about one hour on a steam cone and 
then allowed to stand overnight. The solution 
was poured into 750 ml. of water and stirred until 
a granular, light brown solid was produced. The 

6 product, 3,5 - dimethoxybenzoyl - p - toluene -
sUlfonylhydrazide, was purified by recrystalliza­
tion from aqueous ethanol and was obtained as 
large brilliant plates, melting at 165-166° C. 

10 
Step D 

3,5-dimethoxybenzaldehyde.-(J:V) JD.to __ a l. 
Erlenmeyer flask heated by an oil bath was placecc---
100 ml. of glycerol and 25 g. of 3,5-dimethoxy­
benzoyl-p-toluenesulfonylhydrazide. The mix-

16 ture was stirred manually and heated to 125° C. 
A hot (100° C.) solution of 20 g. of potassium 
carbonate in 100 ml. of glycerol was added all at 
once. The solution was heated rapidly to 
135-140° C. and maintained at this temperature 

20 for about thirty seconds. After the evolution of 
gases partially subsided the solution was poured 
onto 300 g. of ice. The aqueous suspension was 
extracted three times with ether. and the ether 
portions were combined and dried over anhydrous 

26 magnesium sulfate. After removal of the ether, 
the liquid residue was distilled under reduced 
pressure. The fraction collected at 125-130° C. 
Cl-2 mm.) was crude aldehyde and was purified 
by recrystallization from petroleum ether CB. P. 

30 90-110° C.). The 3,5-dimethoxybenzaldehyde 
was obtained as fine lusterless needles melting at 
45-46° c. 

Step E 

3,5-dimethoxybenzyl alcohol.-(V) The alde-
35 hyde CIV) obtained in Step D, was hydrogenated 

at room temperature and at 2-3 atm. pressure in 
the presence of platinum oxide catalyst. Ethanol 
was used as the solvent. The 3,5-dimethoxy­
benzyl alcohol was obtained as fine white needles, 

40 melting at 47-48° C. 
Step F 

3,5-dimethoxybenzyl chloride.-(VI) A solution 
of 22.5 g. of thionyl chloride in 100 ml. of an-

45 hydrous ether was added in 20-ml. portions with 
occasional shaking to a solution of 15 g. of 3,5-
dimethoxybenzyl alcohol and one ml. of pyridine 
in 200 ml. of anhydrous ether. The mixture was 
allowed to stand for about fifteen minutes and 

60 then was extracted twice with · 100-ml. portions 
of cold water. The ether was allowed to evaporate 
in vacuo at low temperature. The crude chloride 
was purified by recrystallization from petroleum 
ether CB. P. 90-110° C.) The 3,5~dimethoxy-

65 benzyl chloride was obtained as fine needles, melt­
ing at 46° C. 

Step G 

3,5-dimethoxybenzyz cyanide . .,--(VII) A mix-
60 ture of 16 -g. of 3,5-dimethoxybenzyl chloride, 

300 ml. of ethanol, 30 . g. of sodium cyanide and 
75 ml. of water was refluxed for about three hours. 
The solution was poured onto 400 g_ of ice. The 
solid was collected on a filter and purified by re-

65 crystallization __ from petroleum ether CB. P. 
90-110° C). The 3,5-dimethoxybenzyl cyanide 
was obtained as fine lusterless needles, melting at 
53° C. 

Step H 

70 2 - (3,5 - dimethoxyphenyl) - 2 - methyl -
propionitrile.-(VIl.I) The benzyl cyanide was 
alkylated using a slight modification of the pro-" 
cedure described by Smith and Spillane -for the 
preparation of 2 - methyl - 2 - phenylpropionitrile 

76 J. Am. Chem. Soc. 65,202 (1943). The sodamide 



S;c 
solution obtaine~Ur.om 3.5 g, of sciaitUn, .200 ml. 

10 

6-~ 
~ SJ..~lL . 

2, ,._ m.etl1:11Ze:- .2-:-. (3,5-,<i,imethoxyplJ,enyl)-;3-,pen.-:.; 
tani,~: .(itb ;,' T~e-PEli{ii°!i q~j) -ob,taipif4i.~t.e.P . 
K was reduced with hydrogen and Raney ni,ckelat 

, 2--A':a Fll;,: _ 1-:!~il~.W,.:El, ~:r;id . ro?~-, tel)l~~r~t4f,~:", Tp.~ .,. 
desired pentane had a boiling point of .115--117° C,c,i(~,;~,~~ J~ • ,,_,_,·. • •; •• '1, 2: , ;- .. ,, ,::,~,-, c, •,·, _ 

(1 ',1' -dimethylbutyl)--3;5-dihydroxybenzene.-

of liquid ammcima::and a few crysta'.ik'of ferric 
nitrate was allowed to evaporate to a volume of 
about 75 rnJ. The remaining._ammonia' was dis­
placed by200 .mL of anhydrous .efaier";and a sol\1- 5 
tion of ·25 g: of ·3,5-dimethoxyberizyl cy1:1,niae' ii:l 
100 ml. of anhydrpu; ether was added al(at once 
and the mixture refluxed fo,: , _about ·· eighteen 
hours. Then 25 g. of methyl ioaide was added to 
the cooled solution as rapidly/ as, possible with 
stirring. The solution was refluxe4 for about two 
,houn;; heating was .. discontinu_~d, :and 50 ml. of 
ethanol was added with'stirrlng. · After washing 
and drying, the reaction mixture was again sub­
jected to methylation. 

When reaction was complete the solvent was 
removed and . th'e ct,udf prodµct .. obtained, by 
distillation under reduced. pressure was .. heated 
for one hour with one-quarter Of a tablespoonful 
of Raney nickel and 200 ml. of absolute ethanol. 

cx:i:_:m_, A!?out, ,8 ,g,,pf:;tl:1.e"dimetl;l.Y.t et~E;r,,9ttl!.e 
peAt8-~.e" ~<~) , p"gt!!,iµ_!l_c'\. ,_pY,:,Jh~,pr,9_i;:e,s_s ~91 Jitep -~ ,_ 
w:;i,s,_,_hyqrq!Y?<.ed, (d«?met)ly l:;i,t.e!;l.L by refl.:µ$g fQi;_ ,·, 

15 ab.out.A½ .. hQw.·sJn, a _so.lutioll.,made~ up, cil.aPP-'llt , 
20 cc. of 48 per ce.nt. hydro.bromic a.c!d and -ll.l:>,Qµ,1;.,; 
75 cc. of glacial acetic acid, .. and then worked up 
in accordance with Step 'ti ' of Example I of my 
copeil.diiig . application Serial ,No. 600,414 --filed 

Upon fractionation, the desired nitrile was ob­
tained as a colorless product, B. P. 147-150° C. 
at atm. pressure. · · 

St?P[ 

2 - methyl - 2 - (3,5 - dimethoxyphenyl) - 3 -
pentanone.-(IX) A soluj;ion of 26 g. of 2-methyl-
2- (3,5-dimethoxyphenyl) -propionitrile in 100 ml. 
of anhydrous ether was added to the Grignard 
reagent prepared from . 41.2 g. of ethyl bromide, 
5.9 g, of magnesium; anci 200. iril. of dry ether. 
The ether was replaced by 300 ml. of dry benzene 
and the solution was· refluxed for about forty­
eight hours. The reaction mixture was decom­
posed with dilute sulfuric .8,Cid, and the benzene 
was removed by distillation .. ~ The resulting mix~ 
ture bf acid and ' crude ketone was heated ·for an 
adctihohal two hours on the steam cone. • After 
cooling;_ the mixture was _extract~d with ether, 
ancl · the" ether was removed. The crude· ketone · 
after distilling twfoe under reduced pressure was 
obtaihed as a colorles_s liquid, B. P. 104° C. co.3· mm:;>. ; < . . -- . - -

Step J 

20 June 19n945, :'"As pointed-out in-my. prior-applf-.. 
. ·cation the acid reaction mixture is poured -into ­
an ice-water mixture, .extrac.ted with ether, the 
etll~r. extrapt . ne~tralized 'with bicarbonate . solu­
tion, :extrll.ct~d . with. ' sodiuni . hydr()xide .. · solution, 

25 the alkaiilie . ext,ract made , aci_d_ · to • Copgo .. ,red 
paper with ·:kc1 arid again extracted with ether, . 
the ether extrnct dried:::over.sodium sulfate, the 
ethe1'.,xemo,ved ,bY. ,distillation_, .and tl).e desired di--
hydroxybe~ei:iE( distfiie~-under' i:edit~~d,' pressure'. 

so The ·:fli::iai'prociuct ·oJ:itafo.ecC boiled ·af 1$1..:f54° ·ct.-
at 1 mm. pressure. · ... · ... . _ .. -· · · ·- · •' ' ·-· ·. · 

Step N ~- \ ·'' ' 

1-hydroxy-3-(1 ',1 '-dimethylbutyl) --9- methyl-~ 
35 7,8,9,10 - tetfohydro - 6 ·.:·aibenzopyrorie:_:._(XJ.v) ­

This product was prepar,ed Jn accordance with 
the,. pr()cess set_.forth iil:mylast .mentioned co,­
pendillg application fcfr refluxihg for aiJout five 

40 m#{ute§ :~b<>qt '5.3 g: _?f ;dil_l~dl:_()X~benzene (2qll) 
obtained by the process of Step M with about 
5.3 i g"/ of ethri'-5..:rnetl:iy1,:'cyciohexanone-2-,c'ar". 
boxy late In a reaction 'mixtui;"e coritairiiµf about . 

2 - m~Uwl - 2 - c 3 ,5 :- dimeth_oX.YP.M?JiJJD. - 3 _- 45 
pentanol.-,--(X) .The ketone.JIX) obt,ain~d.in.Step,~ 
I was:hy:dr_ogenated.at a tempera tun~ of 150-,-1 W~-, 

5 g. of phosphorus oxyc:hl()1·ide· iri "160 c:C: 0

of 'dry' 
benzene and then allowing · to stand at room 
temperature for. 18 hours. As pointed out _in my 
prior. appli_cation,_.the reaction mixtur~-is. ,po1.u:e.d 
into ~ice . .water. containing _sufficient bicarbonate, ·" 
solution. to neutralize the_ acid -present, and: the ... 
benzene then removed. by ... evaporation. The de-.. 
sired. pyrone ,product after. recrystallization from 

C ... under _a pressure of .hydr.ogen.of..300.0,pounds --­
in the presence. of. copper chromite., The_pr.odu.ct ., 
was fractionated under. redµced . pressure, . thQse ... 110 
fractions having 7in~0• 1.5249±0.000L being .. com-, 
bined. The desired pentanol • .was obtained as a . 
colorless, viscous liquid, B.-- P.--- 129-130~-.. c . . 
co:5 -mm.>. 

Step K ... 115 

a mixture.of' ethanol and water was obtained, as .... 
white crystals melting at 218-220° .. C. ·- .. - . ~· ~ . 

Step -O , 

2 - methyl - 2 - (3,5-dimethoxyphenyl)-J:.pen;. 1-hydrqxy,-3-(1',1'-dimethylbttt-µZ> :: l!,6,9 .:-.tri-, ,. 
tene.-(XI) A solutiori of 15.2 g. of the pentanol methyl~7,8)j),o:-:.tetr;ahydro ~ 6 ~ dibenzopµran., ... :/ 
in 100 mL of dry ether was allowed to reac.t over a (XY-L'I'his pi:oduc_t '.:was., prep1:1,red .in ~cc;ordaUGEl 
six lidui· period with- a suspension of 2.5 ·g: . of 60 with .the procedµre , set forth in, my_ abov_e :co-.~ 
mef'allic '.potassium in 2-00 ml. df ether. '_ An eqiii:- 1· t · t· t 5 8 f. .. , . pending app 1ca 10n by .reac mg __ abo11 . .. __ .g, ,o ,. 
mdlar ~quahtity of carbon "diinilfide :was added -· the pyrone CXIV) . obtained .by the- pr.ocess ,of ,., 
aric(the rrilxture was stirred for one·.:half hour. Step N with a Grignard reagent- prepared from ,~ 
Tci -~ the thick white mass ·was_ added· 9.o. g. of' 5.4 g. of magnesium and 3L5 g. of methyl -.iodide 
methyl iodide. · The suspension ·was refluxed for 611 . 0 . - . · h.. d- · th A . d t· • 
six .hours and allowed fo stand overnight: The m 2 O cc. of an Y rouse er. s pomte OU in · 
pot,a_··_s_ sium_ _-_. foci.id_. e' w_ as · remo.ved _by · filtration .. · my prior application, an equal volume of benzene 

· · · · --- , - · was added, the ether distilled off;-the i·eaction Aftei ' removal of- the . ether, the yellow resiciue .. 
wa~ piaced ·1u· a flask and distilled under: redµced . .. mixture refluxed_for about 18 hours, the_ Grignard 
pr@~surf,; Ab()ut one,half hour of_carefiil heaib 70 compound decomposed with an ice-sulfuric acid 
ing v.ia;, necessary before the act11aldistmation mixture, the , aqueous layer ~xtracted with e_ther 
of th~ )faht yellow , product ~egai:i. .An alcoholfo arid Joined with the benzene layer, and I thei sol-
soiution of the distillate was re:fluxe·d with Raney -~ vents removed by evaporation. The desired· 
nicke°i' and reclistilled: .. The desired penten.e:was . pyran product was obtained as a Viscous oil boil­
,a ~oJgrie;,_ijiqµid, _~.j>, ios:::::Jo6CC., :<o.f~~i /: ""r• ing at 158° C. at: 0.02 mm. pressure. 
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EXAMPLE II 

1..;HYDRO:XY J 3 .. (1',l' - DIMETHYLHEPTYL) -6,6,9-
TRIMETHYL ~ 7,8,9,10-TETRAHYDRO- 6 "- DIBENZO­
PYRAN 

8 

This product was prepared in accordance with 1 

the procedures described in detail under Example 

Clli0-6~J:- C>uo[5r~J:. -
III' IV' 

I. The nitrile (VIII) was prepared iii accordance 
with Steps A to H inclusive. 

Step I 10 

2-methyl-2-(3,5 - dimethoxyphenyl) - 3 - octa­
none.-This product was prepared iii accordanc,. 
with Step I by reacting the nitrile with n amyl 
magnesium bromide. The desired octanone 15 
boiled at 140-145° C. (0.5 mm.). 

V' 
CH, OH 

I R' CHa 

6H-6H-R Step J 

C 0 2 - methyl- 2 - (3,5-dimethoxyphenyl) -3-octa­
nol.-This product prepared iii accordance with 
Step J boiled at 162° C. (0.5 mm.). 20 

i 
VI' 

Step K 

2 - methyl - 2 - (3,5-dimethoxyphenyl) -3-oc­
tene.-This product prepared iii accordance with 
Step K boiled at 12-7-130° C. (0.5 mm.). 25 

Step L 

2-methyl-2-(3,5-dimethoxyphenyl) - octane.­
This product prepared in accordance with Step L 
boiled at 122° C. (0;5 mm.). 

Step M 
(1',1' - dimethylheptyl) - 3,5 - dihydroxyben­

zene.--This product prepared in accordance with 
Step M boiled at 161-163° C. (0.5 mm.). 

Step N 

1-hydroxy-3- (1 ',1 '-dimethylheptyl) -9-methyl -
7,8 ;9 ,1 O-tetrahydro-6-dibenzopyrone.-This prod­
uct was prepared in accordance with Step N. 
Upon recrystallization from aqueous ethanol or 
from nitromethane it was obtained as white crys­
tals melting at 156-157° C. 

Step 0 

1-hydroxy-3- (1 ',1' -dimethylheptyl) - 6,6,9-tri­
methyl-7,8,9,10 - tetrahydro - 6 - dibenzopyran. -
This product was prepared in accordance with 
Step O and was obtained as a viscous oil. boiling 
at 174-176° C. at 0.04 mm. pressure. 

The. process employed in preparing the 1',2'­
dialkyl substituted· alkyl side chains of Examples 
m, IV and V may be illustrated by the following 
series of reactions. In the formulas given below, 
while R in formulas I'--VII' represents alkyl 
groups such as methyl, ethyl, propyl, butyl, amyl, 
etc., the total number of carbon atoms in the 
straight chain including the R group is preferably 
3 to 10. The R' represents an alkyl group such 
as methyl, ethyl, propyl, butyl, etc., but preferably 
an alkyl group containing 1 to 5 carbons, More­
over, the methyl group attached to the second 
carbon atom from the ring may be a larger al!(yl 
group such as ethyl, propyl, etc., but is preferably 
a group not containing over 5 carbon atoms. 

The numbers under the compounds identify the 
products in Example m. 

30 

35 

VII' 

EXAMPLE III 

1- HYDROXY - 3 - (1',2' - DIMETHYLBUTYL) - 6,6,9-
TRIMETHYL-7,8,9,10 -TETRAliYDRO - 6 - DIBENZO­
PYRAN. _(VII)-

Step A' 

2-(3,5-dimethoxybenzoyl)-butane.-(I') In a 
three-necked flask equipped with mechanical 
stirrer, dropping funnel and condenser, was pre­
pared a Grignard reagent from 102 g. of sec.-

40 butyl bromide, 18. g. of magnesium turnings and 
300 ml. of anhydrous ether. The dropping funnel 
was removed and a 300-ml. Erlenmeyer flask con­
taining 22 g. of 3,5-dimethoxybenzamide was con­
nected to the reaction flask by means a piece of 

45 large-diameter rubber tubing. The amide was 
added as rapidly as possible. The contents of the 
flask were refluxed for about three hours. The 
solution was poured into 600 ml. of water and 100 
g. of sulfuric acid. After decomposition. was 

;;o complete, the ether layer was separated and the 
aqueous .portion extracted with 100 ml. of ether. 
The residue, after distillation of the ether, was 
heated in 150 ml. of absolute ethanol and re­
fluxed for one hour with a teaspoonful of Raney 

55 nickel. The desired butane which was then dis­
tilled, boiled at 124-128° C. (0.5 mm.). 

Step B' 

2-(3,5-dimethoxyphenyl)- 3 - methyl - 2 - pen-
60 tene.-,-(III') A solution of 20.5 g. of 2-(3;5-di­

methoxybenzoyl) -butane in 100 ml. of dry ether 
was added rapidly, with stirring, to a Grignard 
reagent from 3.9 g. of magnesium turnings, 22.5 g. 
of methyl iodide and 150 ml. of anhydrous ether. 

65 After refluxing for two hours, the mixture was 
poured into 300. g. of ice containing 30 g. of sul­
furic acid. The ether layer was separated and 
the aqueous layer extracted with ether. After 
washing and drying and removal of solvent, the 

70 residue was treated with six drops of 20% sulfuric 
acid and placed in a Claisen flaslc. Evolution of 
gas ceased in about a half-hour under gentle heat­
ing and the product was then distilled. The crude 
distillate was dissolved in absolute ethanol and 

715 refluxed with Raney-nickel. After filtration and 



- ., 2;500;ss7 . 
.o.•,. - .-, ___ ..... ,. ., . ·•,,_ • ~9.1 _____ ....... , .-. . . , .... :- ,· ,_., ... , ._ • .... ......... ·, ... t.Q." , ... • ... ___ __ ... ., .. _ .. , .... _,_, 
·removal of soly~ntt~~11,e· <i~~Ii:ed pe~t~~~. boil~,d _at J~. t~~ 1;1,bqy~ ·,_s~p :was, qem~t~lated Ji;i -~C..!l<>.ri:1-
110° C. <1.0 mm.) . . In this step· the alcohol inter- arice wlt~ :s~I> M _Qf. txampl~ L ,The desired 
mediate (II') is prQci\lced when the ketone is . dihydroxybe'nzene ' product 'boils . at 167-169° ·c. 
treated wit)J. the Grignard reag~nt:, The alcohol, (1.0 mm.). 
however, is',not isolated ,but is, dehydrated imme- 5 
diately to"iiie •oi~fin _mr;faii""described above. 

' ''sfep"r . · .. ,.·. . . , 

St~1/-C' 
2- (3,5-dimethoxypheityl)-3 ~• methylpentane.-

(IV') The·reductfon·or tJ:iepeiite:he yvith hydro­
<.ge:n."was ·cairi"ed:out methanol at 175° c. and 4400 
~lbs. i;>ressure\vith·copper chromite as ·a catalyst. 

. _ 'Two successive reductions liuiy 1:)e : employed to 
-·make . certain that the redilction ··is complete. 
The desired penfane was obtained· as ·a colorless 

· 7.fquid, K p;·trn::.100°--~: -~o.~·mn:D. 
Step D' .. 

. ... .Jl.(.,2' -dimethylbutylJ-3,5-dihydro:i:iJbe'lizene.­
.J V! ) . The dimethy1 .ether" of .the·pentane .. obtained 
in step C' was." deinethylated in accordance with 

.step .:M .. of Example. I .. The desired dihydroxy­
benzene boiled ·at 145-146° C. ([O mm.). 

Step E' 
,· . •. . '..I.. • 

. 1-,-hydroxy.,._3-: (1 ',2' - dimethylbutylJ "'.9-methYl-
7,8,9 ,10 - tetrahydro -: 6 - dibenzopyrone.~<VI') 

, This-.product :was prepared in accordance . with 
,_Step-N_of Example I by reacting .<l' ;2'.-dimethyl-
butyl) -3,5-dihydroxybenzene with ethyl 5-meth­

. ylcyclohexanone-2-carboxyla.te •.· Jn . the .. phos­
__ phor.us. oxychloride-anhy.drous. benzene reacti,m 
mixture. The desired pyrone product after . re­

' crystallization from. ethanol and water was ob-
tained as White crystals melting at 177-178° C. 

s-tep F' 

·1-h:ydroxy-3~(1',2' - dimethylbutylJ-6,6,9 - tri­
methyl-7,8,9;1o~tettahydro,, 6 .., dibenzopyran.­
(VII') .This product was prepared.iµ accordance 
with step o of Example I by treating. the. pyrone 
product of Step E' with methyl magnesium iodide 
as the Grfgnard 're:l.gent. The desired dibenzo­
pyran boiled at 160-162° C. at 0.02 mm. pressure. 

EXAMPLE 'iv 

1:.HYDROXY - 3 . .,, .. ( 1 '. ,2' -,.DIMETHYLHEPTYL) ._.., 6,6,9-
TRIMETHYL-7,8 ,9,10 -TETRAHYDRO - 6 - DIBENZO­
PYRAN 

Step A'. 

:, ; . j,-hvdr.o~-:3-: (1 ;:2; ~d~iiel[~f~e~t;l) ~~2~~i~iz-
7,8 ;9,10 -: J.etr:.ahydrq , .. - . 6 · - dil)e7izopyrone,_.:._'Ftits 

. product wa.s ,prl;)pared :_in, :aqcordance ' :Fit1:1 ! i:Jtep 
10 ; N .· of-. 11:xai:nple : l t ,.by>rea,gting 1 (1'-,2'..-dimethJl­

heptyD ,:3,5.,.dihy<ii:o~b_e~en_e. ,;yit_h . the et~Yl:,:5-
methyl~cyq_lollexanoI1e.-:-i'."c1:1,rboxylate,.;.:-mlle;,cfe­

. sired pyr1:>ne. product .. -after-.pgcrystaJlizatigp. ;fi:o,m 
ethanol and water or µitroi:nethane was ·obte.ined 

16 as white crystals m~lting-_at 134.:..136° d. 
"'Step F'' . 

. : • ,1-hydroxy~~~ r1·:~ ;-:di1iiJt~;1,;,ept~il.,ti/ 9 :t~­
methyl--7,8;9,1.0-tetrahyq,ro. -q , -, dibenzopyran1.,..... 

. This .product, ,~was, ,PrllP:,tred : in .1:1,ccordance.,with 
20 , Step;-0 of Example-I; QY triatfo~; th~ ipy:rn~~.:WJth. 

. the methyl -magne~it1m iodid.e_-- as ;the Grigna,rd 
reagent. The desired dibe;nzopyran· product 
boils at 170-173° c. (O.D4 mni.). 

25 . ExAMPLE V 
•" - ·r,-:<-,:- ; ,· "" : -,:-;, ~; ~·: :-,'.'·.:, ,.-. ,.i, r,:-:-,•"·-:-;~ ."'." t-;- n r'f ·: ~:/·, , .. :· 

30 

L, ,HYDROXY, "' ··3, -,. , (1'-ETHyL,..:;l'. ,.¥ETl!YLPROPY.L)­
.,6,~,!),-~,,'I;~~METHYL ~ 7,8,9,io-TETRAHYDR0-6~:0r-

BENZOPYRAN . 
St;p .A' 

.. 2 - (3,5 ,-dimethoxYbenzoyl) __ propane . ..;.,.Thts 
product was· prepared -in accordance with. Step A' 
of Example .. ,III by .,reacting .the ,3,5:.dimethoxy­
benzamide . with isopropyl magnesium :bromide-,e.s 

'·35 the -,.• Grignard •. reagent . . •·The desired propane 
product boils at 117-119° C. (1.0 mm.>. 

. · ·step -B, .. 
, 3- (3~·5 ,. dimet1i~~;~h,~n,;l) - 2 " me;~;i,.2,.,i,e,i-

.J.O ten,e . .,....-This · product_. was -prepared Jn accQrde.nce 
with Step BL of Ex3cmple ,III l:)y .. r.eacting·!the.pr_o­
pane .. (Step .A') with,,etl;ly},magnesium .bromide 
as the drignard reagent. .The desired pen.time 
product boils at 102..:.106° C. (0.5 mm.). 

45 
·: _,,3, - rs,5, .,,Ji,;/~tiJ5!ti~~;z·J<_:-::2:!":;_~~;Ji~-
:tane.-:-'I:!his product was prepal'ed hy; the,re.due­
tior:i of .tpe pentene, in . accordance ;with. :i:it~i;>,,;C' 
of Example III. The desired pentane prOduct 
boils at 104° C. (0.5 ~m.) • 60 

. . 2.-,(~,5 - dimethoxYbenzoyl) - heptane.-,- .. This 
product was prepared in accordance with Step ,A' . ~~~/i . J:?.',,: ,,.,~; . , .. ·-
of E:irn1:1p]e I!I by rea~ting the 3:5-di11,1ethcixy- (1' - ethyl - 2' - methylpropyl) -:.3;!i2r::'.4ihy-

., ,b~n~am1de ._. w~tq., a_ 0,Gngnar,d . ;re~~~;n,t ,R!~.p~red .o. dr.o;,;y]Je.n~ene.-,,-';p.he , 4imethy;J\et,l:l~l:'-l of ,:the . pen-
from the bromiq~ :,of .ni~tpyl ~ ,:pep.tyJ ,C,flf P.11?-0l. 66 tane obtained in the above step was demethylated 
The desired product boils at 147° C. (1.0 mm.>. in accordance with Step M of Example I. The 

Step B' desired dihydroxybenzene product boils at 145° 
C. <0.5 mm.>. 

Step E' 

1 - hydroxy - 3 - (1' - ethyl - 2' - methyl­
propyl) - 9 - methyl - 7,8,9,10 - tetrahydro - 6 -
dibenzopyrone.-This product was prepared in 
accordance with step N of Example I by reacting 

2-(3,5-dimethoxyphenyl) - 3 - methyl - 2 - oc­
tene.-This product was prepared in accordance 60 
with Step B ' of Example ill by reacting the 
ketone (Step A') with the methyl magnesium 
iodide as the Grignard reagent. The desired 
octene product boils at 132-134° C. (1.0 mm.). 

65 (1' - ethyl - 2' - methylpropyl) - 3,5 - dihydroxy­
benzene with the ethyl 5-methylcyclohexanone-
2-carboxylate. The desired pyrone product after 
recrystallization from ethanol and water was ob­
tained at white crystals melting at 181-182° C. 

step C' 

2- (3,5-dimethoxyphenyl) - 3-methyloctane.­
This product was prepared by the reduction of 
the octene in accordance with Step C' of Example 
m. The desired octane product boils at 120° c. 70 

(0.5 mm.). 
Step D' 

(1' ,2' - dimethylheptylJ - 3,5 - dihydroxYben­
zene.-The dimethyl ether of the octane obtained 76 

Step F' 

1 - hydroxy - 3 - (1' - ethyl '- 2' - methyl­
propyl) - 6,6,9 - trimethyl - 7,8,9,10 - tetrahydro-
6-dibenzopyran.~This product was prepared 1n 
accordance with Step O of Example I by treat-
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Ing the pyrone with the methyl magnesium iodide 
• .. as the. Grignard reagent. . The desired dibenzo­

pyran product boils at 176° c. at 0.10 mm. pres-
sure. 

Other products may be prepared in accord~,nce r, 
with the procedures set forth in the above ex­
amples by employing different al.kylating agents 

12 
Yl-7,8,9,10 - tetrahydro - 6 - dibenzopyran repre­
sented by the following formula: 

,A •~ ttn. 
~~-0 !! 

c~, '-cH, 
• and different Grignard reagents. Illustrative ex­
amples of 3:alkyl groups falling within the scope 
of the present invention are: (1',l'-dimethyl-

. octyD; (1; -ethyl-2'-propylhexyD; Cl'-propyl-2' -
butylheptyD ; (1'-methyl:2' -methyloctyl) ; (1 ',l' -
dimethylhexyl), .• and 1'-amyl-2'-methyldecyl). 
The alkyl substituents may be at various posi­
tions on the • straight chain although investiga­
tions indicate preferred compounds have at least 
one substituent at the 1-positlon or substituents 

1 o where R represents a lower alkyl group having one 
to five carbon atoms; one of R1 and R2 represents 
hydrogen, and the other of R1 and R2 represe1rrs 
a lower alkyl group having one to five carbon 
atoms; and R3 represents a lower alkyl group 

15 having one to eight carbon atoms. 
2. A dibenzopyran compound in accordance 

with claim 1 in which R and R1 represent methyl 
groups and R2 represents a hydrogen atom. at least one of which is a methyl group at both 

the l- and 2-positions. This preferred place­
ment of the .substituents also holds for the tri­
substituted and tetrasubstituted side chains, i. e. 
alkyl groups at the 3'."position having 3,4, or more 
alkyl substltuents. 

3. A dibenzopyran compound in accordance 
20 with claim 1 in which R and R2 represent methyl 

groups and R1 represents· a hydrogen atom. 
4. The compound, 1-hydroxy-3-Cl',2'-dimeth­

ylheptyl) - 6,6,9-trimethyl - 7,8,9,10 - tetrahydro-
6-dibenzopyran. 

5. The compound, 1 - hydroxy - 3 - (1',1'­
dimethylheptyD - 6,6,9 - trimethyl - 7,8,9,10-
tetrahydro-6-dibenzopyran. 

In addition to the process described above in 
Steps N and E' employing an alkyl 5-methylcyclo- 25 
hexanone-2-carboxylate, it will be understood 
that the compounds of the present invention may 
also be prepared by condensing the dihydroxy­
benzene products of Step M in Example I, Step 
D' in Example m, etc., with pulegone in accord­
ance with the processes described in my above 
referred to Patent No. 2,419,934. It will also be 
understood that• the hydrogen atom of the hy­
droxy group on the right hand ring may be re­
placed with an acyl group, e. g. to form the mono­
acetate derivative or be replaced with an alkyl 
group, e. g. to form the monomethyl ether deriv­
ative, and that the tetrahydro compounds of the 
present invention may be reduced to form the 
corresponding hexahydro products in accordance (0 
with the processes described in my Patent No. 

6. The compound, 1-hydroxy-3-(1',2'-dimeth­
ylbutyl) - 6,6,9 - trimethyl - 7,8,9,10 - tetrahydro-

30 6-dibenzopyran. 

-··2,419,937 dated May 6, 1947 and the applications 
referred. to there1ll. · 

7. The compound, 1-hydroxy-3-Cl',1'-dimeth­
ylbutyl) - 6,6,9-trimethyl - 7,8,9,10 - tetrahydro-
6-dibenzopyran. 

8. The compound, 1 - hydroxy - 3 - Cl' - ethyl-
35 2' - methylpropyl) - 6,6,9 - trimethyl - 7,8,9,10-

tetrahydro-6-dibenzopyran. 
ROGER ADAMS. 
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