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T.be present application-is directed to pharma­

cological compaunds characterized by marihuana­
activity and the process. of preparing the same, 
and-is, a continuation-in-part of.my co-pending 
application Serial No. 358,306, filed on .September 5 
25,- 194.Q. 

A. 
~~co 

C0OCaHr 

(I..:.D) ·. The- sub-je.ct. matter. of. the present invention 
may: be illustrated by. the. Joilowing ba.sic reaction 
fo.rmulas. 

(I-0 ) 

In Formula I-A above R1 represents hydrogen. 

6co+ 
I COOR 

\__,,· " (I) (ll) 

RMgbalide 

10 In the other formulas cr...:...B to I-Dl R1 repre-'­
sents a lower alkyl group which as shown in ·For­
mula I may be attached to either of tl:ie· 3, 4, 5"or 
6 positions. 

Formula n above- represents a l ,3-d.ihydroXY-
15 5-alkyl benzene of wl:iich the 5-methyl-(orcinol) 

and 5-n.:amyl-(oiivetol) are · typical. examples. 
Other examples where ·Rarepresents the following 
alkyl groups are the methyl, ethyl; propyl~ bufyl, 
n-amyl; iso-amyl, hexyl, heptyl, 4-metbyl-hexyl, 

20 3;ethyl-amyl, octyl, nonyl and decyl derivatives: 
These compounds m ay be prepa;red by kO:(:)Wn 
processes (J. A. C; IS., 61, 232) ; the preparation: of 
the l,3-dihydroxy-5-n-octylbenzene described in 
my co-pending pulegone condensation applica-

(llI) 25 tion, Serial No-. 401-,655, being illustrative. 
R, In the preparation of the compounds of the 

~

I /. -:S-OH present invention .a cyclohexa.non_e-2-carboxylate 
= '\.._ I is first condensed with a. 1;3-dihydroXY-5--alkyl-
_f- OH,R, · benzene 1I to form a dibenzopyrone m. · The 

· 30 benzopyrone is· then reacted with a Grignara· re-
/ c'-.o agent -to form the de-sired dibenzopyran IV: The 

R R following examples Will serve to illustrate- the 
(IV) present invention. 

w:he.re R i-epl'esents,a.Iower-alkylgroup, Ri., repre- 35 
Example I 

sents. J.:cydrogen or a lower alkyl group and Ra l -hYdroxy-3-n-amyl-6,6,9- trimethyl - '7,8,9;10-
represents hydrogen or an alkyl group having 1-10 tetrahydro-6-dibenzopyran. 
carbon atoms. · A:. solution .of about 2.4· grams· of l:,3-dihydroexy:. 

Formula I above represents ·a cyclohexanone-2- 5--n.:.amylbenzene- (oli-vet·on. 24· grams of ethyl-5-
carboxylate of which ethyl cyclohexanone-2-car- 40 methyl-cycJohexanone - 2:. carboxYlate. and·· 16 
boxyiate (I-Al ; ethyl 5-methy.1-eyelohexanone- grams of phosphorus oxychlortde in: 180· c. c.- of 
2-carboxylate <·I-B); ethyl 4-etbyl-cyclohex- dry benzene is first refluxed for about seven ho:CU-s-
anone-2-carboxylate-- (I....;..C}; and·propyl-6-butyl- , After· completion . of the refluxing: the' reaction 
cyclohexanone-2-carboxylaite: U-D) are exam- -mixture·is·:firstwa.5hed withdilute,aqueous-sodi.um. 
ples. These compounds · which may be prepared · 45 bicarb()l:fate and. is then ·washed with water • . Tlie 
by known processes <J. A. C. s., 62, 2405) may be benzene· layer is then separated in the."USUal man:. 
illustrated by the following formulas: llel'► the -benzene ·evapo1-ated-·a.n:a: the residue·.(1-

hyd:roxy-3-n-amyl .. fr - · methyl- 'Z,8,.9,10 - · tetrahy­
dro ... 6-dibenzopyrone) after purification by·' re-' 

50 crystallization from ethyl acetate, is obtained-· as 
white ·needles with a melting. point of 180°-181° 
C. If desired, the crude residue after crystalliza­
tion from methanol may be convert.ed to the pyran 
as described below. · 

.55 A oro.,.,e_..,,._e;,.._ ..... .I! ,.,1,..,...,. .... .i. n. _,;. __ .... .a ◄ - - -• - ---

EXHIBIT 
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3 - n - amyl -9- methyl -7,8,9,10- tetrahydro-6-di- accordance with the general process of Example 
benzopyrone in 140 c. c. of solvent made up of I by refluxing for four hours about 6 grams of 
about 3 parts of dry benzene and 1 part of dry ethyl 4-methyl-cyclohexanone-2-carboxylate and 
di-n-butyl ether is next mixed with a solution 1,3-dihydroxy-5-n-amyl-benzene in about 55 cc. 
Grignard reagent made up from about 9 grams 5 of dry benzene containing 4.8 grams of phos-
of magnesium and 22.5 cc. of methyl iodide in phorus oxychloride. After treating with excess 
75 c. c. of dry ether and the total mixture then aqueous sodium bicarbonate, cooling, washing 
refluxed for about eight hours. After refluxing with water and benzene and crystallization from 
the reactiprrmtxt:~r~is--poured-unt1,i"qecrammo_:;;- :zp:et).Tanm, th~one prml.~is-obtl}.ined-as white 
nium chloride solution;--the organic-layer/ sep-- IO m,!ystals with a.melting point-of-169°-169.5° C. 
arated, the aqueous layer extracted once with The desired pyran derivative may be prepared 
benzene and the combined benzene solutions-:: -:::-::.~,by, reacting the pyrone intermediate with the 
washed successively with water""JiiJut~.zq_l)..~US _____ ,prop~.r.alkYJJJ:rjgnard reagent in accordance with 
sodium bicarbonate and water. The-·organi-c- sol'"' · ··· ··the·abdve 'examples. 
vent (benzene, etc.) is then evaporat~ct~J:1.<!-:tJ:le .. -15_-:-:: ., ::·.~ .. ·.:2-;. --:'7. Example VI 
residue dissolved or taken up in about 150 c. c. -
of petroleum ether CB. P. 60-100°~'6.-5 .. -:: AfiQuf19:'·::~_::--t!-1'!¥tlroxy.;;3:--n-heptyl-9-methyl-7,8,9,10-tetra­
drops of 48 per cent aqueous hydrobromic acid is " ·--: '=hydfo:6-dibenzopyrone. 
next added to the petroleum ether solution.:~ich::~ ~This:•PYrone may be prepared in accordance 
is then boiled on a hot plate for about thfrty -20 with tlie general process of Example V by re-
minutes whiie maintaining the volume substan- fluxin$ . about .7.6 _gra,_ms .of _l,3-di):lydroxy-6-n-
tially constant by addition of more solvent as Iieptylbenzeri~;:_6.~:grl;tmsnf-etnyr5~1iietfiyi cyclo-
necessary. .A-fte:r; separation of tl)e:'.r-ea9tio,n solu- ~~iaii6fie:.-2_~,i:ia,:1-~~{f~_f]~tfE!:}~ :ff ~if:il]:l_i _o(p1f9~: 
tion, e. g:; ~~Y dec!j,ti~ation, fr-om(_a sma~l ,amount p1:_l:o.r1=1~ _o~c~l_o_ng_e 1i:i-_ ~b911-t,~O, C; _c::of __ ~~Y :1Je_riz~~e, 
of insoluble material, the solvent -i5--:-evaporated 25 for_aibout:p-6 hours; _:_:; ToeJ)rQg.1.Jct after purii_ica-' 
in tne :usuai 1namier andtheresfdue, l~hydroxy- tforimeits·aFaf.icnit 172•...:173° C: ' ::.c . -;._ / : ·. ---~: 
3-n-amyl,-6..§,9- trimethyl -7,8,9,10-, tetrahydro-6- _ 'Ple de$ired pyran may be prepared ):)y reacting 
dibenzopyran distilled. This product is obtained th~. pyi·on.¢ :rp:tei:inecl.iE!:te' jiftt )'tie -proii.er -_alkyl 
as .. .a..:viscous ~oil, __ B. _p_ .• --175:-:-190° C, _C.Q,Q2 __ :iµn;_., Grignarcf- ffageiit'-in ·accfordance' with._.the:_-abov(i 
f,?a.th"_tei;npera~re~19~0~_?OO: p,)_; __ ii;~'2~_1,55_61,:-:.:Qn 30 examples. By using the methyl Grignarcf-::"ie-
4tanding__ iL.s.oH<;IUles-- _:;1;i;1d-~may _.b,? .: :rmrifieq.. J:iy agent in accordance with Example I the .1-hy-
recrystalltzatio.n:Ji:d:rn glacial acetic; acid' forming droxy-3-n-hep-tyl-6,6,9-trimethyl -7,8,9,10- tetra-
white ci:Ystals_· with_ - a··nieiting ~poirii_j_f:!l,]?.9ut hydro-6-dibenzopy_r __ an_ js . ob~_aine_d_ witli:,i(B,< P. 
72~::-73.0_C. . . ____ · · _· -- · : ~ of about 225~-228°·Cr•(O.O5 nun.); : :-;/ '-/ 

- , .: : . ~E,~a~pkIT :-;. ::: -;. -~-; ---~ -- _ ~5 Exa:ip1e•v;1_ ', --->< 
.:~il~hydroxy~3.~n·:--amyI-6;6-::dietny~~--methyi-7;B,- 1-hydroxy-3-n-hexyl:'6_.6,9-~lkyl-7,8,9~10-tetra-
9,10.;tetrahydro•6-dibenzopyran·_.-.-: -- ···~ -- ·-~ . ., hydro-6-dibenzopyran. 
· :- By: fallowillg ·tne: general pro-cess ·oLExampJe-r The pyrone intermediate. for these products 
e:x;cept Jot. the u:;;e-_of an ethyl Grignard reagent - - ,!ID may be prepared by condensing 1~3-dihydroxy-
(e;- g;, ethY.l lll.ag11esium-bromide) ·tl;re:-6,6~dietbyl ._:_ 5-n-li.et,i@enzene wit.11 the '··prCJPer/ alkyl-cyclo­
derivativ~- may be-. obtained--having: a :);I. J:': Qf · hexanone-2-carboxylate_in __ ,accordance _with the 
aboutJ85°:-".195q C; CO:O2 mm.;,:bacth-2OO°-.2-10° ·-C;). above examples. By using ethyl 5

7
methyl-cyclo-

--- , .. _ . __ JE.f~mp_ie._II:(_:': · __ __ .. - hexanone-2-carboxylate a pyrone product is ob-
i.:.hydroxy-3-n~amyi-6,6_c:H-n-propyl~?J.:.methyl- _A5 tained with a melting point of about 173°-174° C. 

7,8,9;1O~tetrahydr6-6-dibenzopyi·an.-- _ > . - ·- The pyran products may also be prepared in 
. By foUowlilg the &'eneral process of-Example I accordance with the above examples by reacting 
except ~for -the use _o{a .propyl Grignard reagent the pyrqne with the .proper alkyl Grignard re-
(e,·g., npropylmagnesium bromide) _the· 6,6~di-n:. agent. _ By using the methyl Grignard reagent 
pro-py.i der1vative may be obtained,as a red ·resin ~O and th'e 9-m~thyl-pyrone ,firoduct a 1-hydroxy-
havirig a B;~P.of-ahout-200°.:...204°:c ... (2 nim. ; bath 3-n-hexYl-6,6;9-tl"imE§°thyl - 7,8,9,10-tetrahydro-6-
2250-2300 . c:). :.: - •. :_-__ - . __ _ · .. ·. , -~: -_ dibenzopyran is obtained with a B. P. of about 
·--- . -- . . -Exampie IV . :-:\ ~-: ·-- - . 190°-192° C. (1 mm,): This product is of partic-

_, • ular interest as it has been found to be over 75 
l-hydroxy-3-n-amyl.c7;8~9,1O-tetrahydro-6-di- _55 per_ cE:nt _ m9r_El §l-C1iv.e th1tn . the correspo:qding 3-

benzopyrone. n~amy1· derivative::of -'Exampie' I . The :Fn~J:iexyl 
·-• This -pyrorie intermediate -may -be -prepared in product. _ <V) _: ~ay- Jie. 'inustra te.cf by_the fallowing 
accordance with the general pro·cess. of E,tarriple formula: ·, · --- -' · - : :··: ___ ;·.: :: -- -. • -:· · --
I' by condensing ethyl cyclohexanone-'2;.;carboxyl­
ate· with 1,3..;dihydroxY;.5;.n.:amylbenzerie. --Upon 
purification it·Jorins white crystals with a .meiting OO 
point .of 1a3°...:1a3.5° c> _ 

The desired pyran ·derivative -may be . prepared 
by. reacting the -pyrone intermediate with ·the 
proper alkyl Grignard reag~nt in accordan~e with .6S 
the above examples. By usmg a methyl Gngnard · 
reagent -in accordance with Example I the 1;.hy­
dtbxy;.;3-n'-'arriyl:.6; 6.:dimethyl;,.7, 8, 9, 10-tetrahy;; 
dro,-6.:dibenz.opyran · is obtairtea: ·as --a -viscous : oil 
with· _a B; - P. ·of ·-175°-1ao0 c : -co.O2 mm., -bath 
195_-o-'-2OO° C.): · · 70 

Example VIII 

1-hYdroxy-3-n-aihyl - 10-methyl-7,8,9,10-tetra-
ExainpleV -· 

~-'f~~ydroxy:.3:n~aiµyl;;8~m.eth~1i-:7,8,9;10:Wtrahj2 
dro-6-dibenzopyrone; · · 

.. ?:'his pyr.one intenrieqiate .may he nrepai:eci in - .,. . ~·-- ~-. .. - .. . '--·• 

hydro-6-dibenzopyrone. . -- , 
A mixture -of about 2 grams of ethyl 6-methyl­

cyclohexanone-2-carboxylate; 2 grains -of 1,3-di­
hYdroxy:.5-n;_amyl benzene; l,75 ' grams of phos­

:1,1$ phorus oxychJoride; 5 cc. of benzene_ and 15 cc. 
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of· toluene ~was refluxed for about 12 hOtirs. - It 
was t1:ien poured into excess 1,aturated aqueous 
sodium carbonate so1ution<aiid .boiled until the 
sbiv.ent was removed. On eooling, the product 
was .filtered. and . washed · wi.th benzene. White 5 
crystals, purified from a mixtur.e of methanol and 
isopropanol ~have a melting point . of a.bout 
194...;:194_5° G. 

The 1-hydroxy,. .3 ,. n-.amyl.,. 6,6,.10 - trimethyl-
7,8;9,lO-tetrahydro-6-dibenzopyran formed from 10 
the above pyrone in accordance . with processes 
outlined above has a B. P. of about 181°-185° c. 
at 0.5-1.0 mm. (bath 2.14°-218° C.). 

Additional examples prepared in accordance 
with the general processes outlined above are the lG 
1- hydroxy-3-n-propyl- 6,6,9-trinfethyl - 7,8,9,10-
tetrahydro~6-dibenzopyran · (B. P. 185° C., 2 
mm.); 1-hydroxy-3 - n - butyl- 6,6,9 - trimethyl-
7,8,9,10-tetrahydro-6-dibenzopyran (B. P. 178°-
1800 C., 1 mm.); 1-hydroxy-3-n-octyl-6,6,9-tri- 20 
methyl - 7,8,9,10 - tetrahydro-6-dibenzopyran <B. 
~- .:2.J.&0-,220° , c., o.oi mm.), etc. Other pyran 
Pllo.ducts. coming within the. ,scope of the present 
i,i.ven,ti()n IDf!,Y b.e pr,epared by condensing the 
Pl'9Per:. alkylated-cyclohexanone - 2 - earboxylate 25 
V!'ith. :the proper l,3-dihydroxy-5-alkylated ben­
zene and reacting the pyrone product obtained 
wJtl;l th.e p_roper alk_yl-magnesiJ.Un-halide in ac­
cordance with the above examples. 

6 
prepar,ed by .reducing the. tetrahydm products Jn 
accordance with the process. described ."ih my :eo;. 
pending application. · . : ·' : 

The benzene and· tetrahydro rings in• the 'above 
formulas are .shown in conventional ·manner. It 
will be understood in this connection that tetra. 
hydro Formula A corresponds to Formula B as· 
illustrated below: 

V 
(4.) 

-represents 

(B) 

It will als<> be understood where R 1 is an alkyl: 
group, that the alkyl . group replaces .pne of the· 
U atoms shown in. Formula B. · . · . · . 

The products of th:e present invention have 
utility in the therapeutic field as, for exampJei 
in_ .the treatment .of "dope" addicts and alcoholics. 
A specific use is to eliminate or ameliorate tne 
withdrawal symptoms exp,erienced in the treat~ 
ment of opiate derivative addictions. . · 

It will be obvious to those skilled in the art that 
the present invention is not limited to the illus­
trative examples described above. All" modifica­
tions o.f the present invention are intended tci be 
covered by tl}e claims annexed hereto. · · · 

I claim: , .. . . · 
1. The process· of preparing atetrahydrodiben_;; 

zopyran which' includes the following steps: (a) 
condensing an R1-cyclohexanone-2-carboxylate 
with a 1,3-dihydroxy 5-R:iCH:!-benzene and (b) 
treating the pyrone reaction product formed by 
step (a) with an R-Grignard reagent to form the 
corresponding tetr:ahydro-6-dibenzopyran, where 
R1 represents a menib-er 1,elected from the group 

.. ,T!J,e cp,mpound _of Example 1 has the same em- 30 
pirical formula asthe compound given the same 
name in my co-pending application, Serial Num­
ber 440,971. The difference therefrom is that, 
because it is synthetically derived.: .from mate­
rials other than charas, it is definitely free of even 35 
chemical traces of nonacosane .and ·certain ter­
penes and other contaminants·found in products 
derived from hemp. . It also may differ with re­
spect to the position of the labile bonds in the 
all-carbon rings. 

The products of the present invention form at 
the 1-po_sitiop themonoacyl and monoalkyl ether 
deriva,tives. . .. Upon .reduction with one mole 
equhralent ·_of hydrogen the double bond in the 
11:l(Jiba.,_IJ,d· ~it1i is eliminated and the -correspond- 45 
il:!~ he}Ji'l.}}Ygro arialogs :are ,produced, These hex­
B.hyd,ro_ J)rCJ_i:Iucts differ from the hexahydrocan_. 
nab_iilol s:ynthesi.zed from c_annabidiol by isomer­
:i_z_;:tth?~,. followed. b.:y reduction, in that they are 
optically inactive: , The pyran products of the 50 
pr,es~nt invention differ from the pyran products 
Pt~P~~eiffi-om cannabidiol_ in theposition of the 
double bond in the lefthand ring· and from the 
pulegpne condensation pyrans ·.described in mY 
copending application Serial No. 401,655 in that 55 
~hey are also optically inactive. The tetrahydro.: 
cannabinols prepared from cannabidiol by acidic 
isometizing agents are described in my co-pend­
iti,1f application ·serial No. 352,931. Using very 
dUµte ethanolic hydrochloric acid as the isomer- oo 
izi'rig _agent a low rotating tetrahydrocannabinol 

40 consisting of hydrogen and lower alkyl groups, 
R2 represents a member selected from the group 
consisting of hydrogen and alkyl groups hav­
ing 1-10 carbon atoms and R represents a lower 

a D-'-1:30±5° is produced, while using isomeriz-­
ing 'ag'ep.ts such as p-toluene-sUlfonic acid in 
fienzene or a drop of sulfuric acid (100%) in cy­
crl<ihexane a high rotating tetrahydrocannabinol 65 
ii' D-265±5° is produced. These products while 
optically active differ from the pulegone conden­
sation' pyrans in the position of the double brmd 
oncthe'lefthand ring. 

The lower alkyl ethers (e. g., methyl, ethyl, etc.) 70 
and lower acyl derivatives (e. g., acetate, pro­
pionate; etc.) may be prepared in accordance 
with standard practices such as the processes de­
scribed in -my co-pending application Serial No. 
852,931, :The h'exahydro products may also be 71S 

alkyl group. · 
2. The process of preparing a tetrahydrocli­

benzopyran which includes the follo:wing steps: 
(a) condensing a lower alkyl-cyclohexanone::2.: 
carboxylate · with: a 1,3-dihydroxy 5-R2CH2-ben_; 
zene and Cb) treating the pyrone reaction prod~ 
uct formed by step (a) with a lower alkyl~mag­
nesium halide to form the corresponding tetra~ 
hydro-6-dibenzopyran, where · R2 represents a 

· member selected from the group consisting of 
hydrogen and alkyl groups having ·1-10 carbon 
atoms. 

3. The process of preparing a tetrahydrodi­
benzopyran which includes the following essential 
steps: (a) condensing a lower alkyl-cyclohex­
anone-2-carboxylate with a l,3-dihydroxy-5-
amylbenzene and (b) treating the pyrone reaction 
product formed by step (a) with a .lower alkyl 
magnesium halide to form th'e corresponding 
tetrahydro-6-dibenzopyran. . -

4. The process of preparing a tetrahydrodi­
benzopyran which includes the following essential 
steps: (a) condensing a lower alkyl-cyclohex­
anone-2-carboxylate with a 1,3-dihydroxY-5-
hexylbenzene and (b) treating the pyrone reac­
tion Product formed by step (a) with a lower 
alkyl magnesium halide to form the correspond­
ing tetrahydro~6-dibenzopyran. 

5 .. The. process of preparing a tetrahydrodi­
·benzopyran which includes th'e fo1loWing essen­
tial steps: (a) condensing a lower alkyl-cyclohex­
anone-2-carboxylate with a 1,3-dihydroxy-:5-
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7 
heptylbenzene and Cb) treating the.pytohe.reac-· 
tion :product formed by ·. step : (a) with a lower· 
alkyl magnesium halide to forni ;thecorrespond.;.: 
ing ·-tetrahydro;..6-dibenzopyraii. 
. .:6 . . The process of preparing. a tetrahydrodi- 5 

benzopyran which 'includes the 1'ollowing essen,­
tial 'steps: Ca) condensing a 5-methyJ-cyclohex-· 
anone-2-carboxylate with l,3-dihyiiroxy"'5-Ii;. 
h'exylbenzene, and (b) treating the reaction prod­
uct of step (a) with methyl magnesi'q.m halide to 10 
form 1-hydroxy-3-n-hexyl-6,6,9-trimethyl-7,8,9, 
10-tetrahydro-6-dibenzopyran. . 

7. The process of preparing a tetrahydrodi­
benzopyran which includes the following essen­
tial steps: (a) condensing a 5-methyl-cyclo- 15 
hexanone-2-carboxYlate with 1,3-dihydroxy-5-n­
heptylbenzene; and rnr · treating · the reaction 
product of step Ca) ·with methyl magnesium 
h'alide to form 1-hydroxy"'.3.:n-heptyl.:6,6,9-tri-
methyl-7,8,9,10-tetrahydrd;.6-dibenzopyran.- 20 
· 8 . . In the preparation of a tetrahydro-dibenzci­

pytan, . the process which includes 'the folloWing 
steps: (a) condensing a · cyclohexanone;.2.,car­
boxylate with a · 1;3-dihydroxy;.5;..aJkylbenzene in 
the presence of phosphorus oxychloride to form 25 
the .. corresponding diben:zopyrone · intermediate, 
and _ (b) treating the pyrone intermediate with 
a lower alkyl Grignard reagent to Jorni the cor­
responding dibenzopyran; 

9. A tetrahydro-dibenzopyran product. repre- 30 
sente_d by the following formula: 

35 

40 

8 
·13. A product represented by the formula of 

claim 9 in which R1 is a lower alkyl group; & ls ·a 
n-butyl ·group and Y:ls ·hydrogen. · ... · 

14.-: A: product · represented: by the 'formula ·.of 
claim 11.in which.R1 .ls a lower alkylgroup, the 
CsH11 is an-amyl group, and Y is hydrogen: " " ...... 

·15~-A product represented by the formula · of 
claim 9 in which R1 is a lower alkyl group,. Ri 1a 
a n .,hexyl group and Y is hydrogen; · , -- · , ·' 

16. A · tetrahydro-dibenzopyran product repre.:. 
sented by the following formula: 

in which & is selected from the group conslstini 
of hydrogen and alkyl groups having 1 to 10 car­
bon atoms and R represents .lower alkyl groups; 
said · product being · substantially free of can:.:. 
nabidiol and of toxic impurities, and optical}f 
inactive. 

17. A product represented by the formula of 
claim 16 in which R2 is a butyl group. 

18. A tetrahydro-dibenzopyran product repre-
sented by the following formula: ·· · · 

in ·which R iepresents' lower alkyl . groups. 
' ni: A product represented by the fomiula of where R1 represents a member selected from the 

group consisting of hydrogen and lower alkyl 
groups, R2 represents a member selected from the 
group consisting of _hydrogen anci .alkyl groups 
having ·1-10 carbon atoms, R represents iower 
alkyl groups and. Y is selected from the group· con­
sisting. Of hydrogen and lower alkyl and acyl 
groups·; said product being substantially free . of 
carinabidiol and of toxic impurities, and optically 

claim 16 in which R2 is a hexyl group. · · · · 
45 20. The product 1::.hydroxy-3-n-amyl::.6,6,9:.tr1". 

nietfu,1~7 ;8,9,10-Mrahydro-6..:dibenzopyran; . sa!,d 
product being 'substantially free of cannabidiol 
and ofloxic impurities, and optically inactive. . 

i.nactive. . · . · 
· 10 .. A p_roduct: represented by the formula of: 
claim 9 in which R2 is a butyi group. · ... 
. 11. A tetrahydro-dibenzopyran product_ reP.re-

sented PY the following formula: . · 

where R1 represents a member selected ·from the 
group consisting of hydrogen arid lower alkyl 
groups, R represents lower alkyl groups and Y Is 
selected from the group corisisting of hydrogen 
and lower alkyl and acyl groups. 
.. -12; A product . represented by the. formula!. of 
claim 9 'in which' R2 is a.: hexyl group;-

21. The ·product, 1-hydroxy-3-,n-hexyl-6,6,9-
50 trimethyl-7, 8, 9, 10-tetrahydro-6-dibeilZOpyran. 

. ~2. A producf :represented by the formUla of 
claim 16 in which .the Rs .represent methyl groups 
and R2 a n-hexyl group> ' . .· · ,' ' 

55 . 23. 4,s. chemical intermediates useful in organ'." 
ic synthesis, .ietrabydrodibenzopyrones having_ all 
four. extra hydrogens on .the same all-carbon ring 
reniotefrom.t;he oxygen of the.PYrone ring. · 
. 24. Ai, cheniical intermediates useful in oi:ganJ,c 

60 synthesis, dibenzopyro:he substituted in .. 1 po~tfon 
by ,a · group .• selected . from .the . class hydroXY, 
acylox,Y'..and alkoxy; substituted in 3 position by'i, 
grcn.ip:cH2R:in.w!iich.Risselected from the.class 
alkyl h'aving fro!ll one .to.ten carbon atoms; sub~ 

6F stifoted once in the all,:carbon ring remote from 
the. oxyg'eri of the pyrone ring by methyl in a 'po­
sition selec;ted from-the cl!iss, 8, 9,io. . . . . . -

25; ·As a chemical intermediate useful in or­
ganic synthesis, 1-hydroxy-3-n~amyl-9-methyl-

70 7,8,9,10-tetn~hydro-6-dibe~zopyrone._ , . . _ 
.,26. As a chemical iµtermediate useful in or­

garµc . i,yn,thesis, i·~~ydroxy :-3~ ll~hexyl-9~m~tbYl"'. 
7,8,9,10-teirahydro-:6;dibe~opy:rone. · _ 1., .•• · 

. s ~.7, :Tllec prQGeS;i qf prepariI,ig. a., tetl'ahydro.-:di~ 
715 benzopyran which incI.udes the following essentla.l 
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steps: (a) condensing a 5-methyl-cyclohexanone-
2-carboxylate with 1,3-clihydroxy..:S-n-amylben­
zene, and (b) treating the reaction product of 
step <a) with methyl magnesium halide to form 
l-hydroxy-3-n-amyl - 6,6,9 - trimethyl - 7,8,9,10- 5 
tetrahydro-6-dibenzopyran. 

ROGER ADAMS. 
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