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Summar

. One of the most active tetrahydrocennabinol analoge mentioned by
Adems?) (Formula I, R= 2-nony1) has been corpleted. The preparation of the

2(3,5-dimethoxyphenyi)-3- meuh loctene-2 and requires four more steps.D

The preperation of nitrogen and sulfur analogs is being approached
by two different methods which were suggested in the previous report.c) One
sterting with 3,5-dinitrobenzoic acid has been carried through five steps to
3-methoxy-S-chlorobenzolic acid. The second methcd which involves the
preparetion of 3-amino-5-hydroxy n-amyl benzene from the corresponding di-~
hydroxy compound has been shown to be feaslble. The preperation of 3,5-di-
hydroxy n-amyl benzene from' 3,5-dimethoxyphenyl butyl ketone hes presented
unexpected difficulties.

Analogs of Tetrahydrocennabinol

Changes in Alkyl Groups

The structure of tetrshydrocannabinol (I,R=n-CsH1i) is given again
for reference:

’

CHg UHa

I

The oteps leading to adems’ two most active tetrahydrocannabinol
enalogs have been descridbed in a previcus report.c) The aynthesis of one of
these compounds, l-hydroxy-3-secordany ncnyl-6,6,9-trirmethyl~7,8,9,10-tetra-
hydro-6-dibenzopyran {I,R=2-nonyl) has been completed and the last two asteps
are described in the Appendix.

The preparation of the second of Adems' compounds in which the alkyl
group {R in Formule [) is 1,2-dimethylheptyl has been carried through to
2(3,5-4dimethoxyphenyl)-3-methyloctene-2. TFour steps remain, i.e., reduction
splitting of the methyl ethers, condensaticn with ethyl 5-methylcyclohexanone-
2-carboxylate to form the pyrone followed by reaction with methyl megnesium
iodide.

a) Adams, K., MacKenzie, S., end Loewe, S., J Am Chem Soc, 70 664 (1948).
%} tinkler, D. E., Progress Report 2 (1952). //
¢) Winkler, D. Z., Progress Report 3 {1553). //
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Nitrogen and Sulfur Analogs

The preparation of nitrogen and sulfur analogs of tetrahydrocanna-
binol is being approached by two methods which were outlined in a previous
report. a) The method which starts with 3,5-dinitrobenzoic acid has been’
carried through the following five steps to 3-methoxy-5-chlorobenzoic acid:

¢OCH ’ COOH
~He3 __diszo_,
NH40H tization

02“' ‘NOQ OgN \§ NHa OQN‘ ~0H

COOH 0 COOH

(CH40) 28_93* f SN L, Sandmeyer
HC1 .
Oal ~OCHa . ?2N' ~OCHa Ccl- OCHa
EC1

A description of three of these steps is given in the Appendix,

The second proposed route for preparing the nitrogen or sulfur
analogs involves the reaction of ammonia with 3,5-dihydroxy amylbenzene to
produce 3-amino-5-hydroxy amylbenzene. This reaction has been found to go on
a snall scale and should not present any problem for it has been shown that
3-amino~5-hydroxy toluene can be produced in 82% yield fgom 3,5~d1ihydroxy
toluene by following the directions of Bean and Donovan,”’ for resorcinol,
which involves hgating the dihydroxy compound with agueous ammonia and di-
ammonium phosphate for twelve hours at 200°C., Considerable difficuliy is
being experienced in the preparation of 3,5-dihydroxy amylbenzene from
3,5~-dimethoxyphenyl butyl ketone. This ketone ca9 be prepared from 3,5~
dimethoxy benzamide and butyl magnesium bromide.®’/ Two steps are required
in going from the above ketone to the desired resorcinol derivative, i.e.,
reduction of the carbonyl group to the hydrocarbon and splitting of the methyl
ethers. (Catalytic hydrogenolysis and three variations of the Elemmenson
method have been tried with only a small degree of success. The Huang-Minlond)
modification of the Wolff-Kishner method is being tried and preliminary results
indicate & yield of 6%,

a) Vinkler, D. E., Progress Report 3 (1953).

b) Bean, F. R., and Donovan, T. S., (to Eastman Kodak Co.), U.S. Patent
2,376,112 (1942). :

e) \linkler, D. E., Progress Report 2 (1952).

d) Huang-Minlon, J Am Chem Soc, 68 2u87 (1946€).
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APPENDIX

1-Hydroxy-3~Secondary Nonyl-9-Methyl-7,8,9,10-Tetrahydro-6-Dibenzopyrone,

02333203.. ..... L N T A T

1-Hydroxy-3%~Secondary Nonyl~6 9~Tr1methyl 7,8 9,10-Tetrahydro-6-Dibenzo—

o s s

. . pege

pyran, CosgHaglz . . . e v e e e e e e e e e e e e e e

3-Amino~5-Nitrobenzoic Acid, CoHgO4Nz .« « v ¢ o o o . .

5>~Bydroxy-5-Nitrobenzoic Acid, CyHsOsN . . « « « . . . .

3-Methoxy-5-Nitrobenzoic Acid, CghqOsN . . . . . . . « s e s
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1-Hydroxy-3-Secondary Nonyl-9-Methyl-7,8,9,10-Tetrahydro~6-Dibenzopyrone,
G2aHaz0a

{ )=0 + < > §0-0-0-0-0-0C _Pxls o

~CC2H~
1 3

g-c~c-c-c-c—c—c

8—*—0 m.p. 137-137.5°

Ethyl S5-methylcyclohexanone-2-carboxylate (0.418 mols, 76.8g),
2-(3,5~-dihydroxyphenyl) nonane (0.418 mols, 98g), phosphorus oxychloride
(0. h18 mols, Ohg), and 500 cc of anhydrous benzene were charged to a kettle
and heated slowly .to refluxing temperature. At 60°C HCl started to come off.
Refluxing was continied for two hours at 80°C. The product was cooled, washed
with water, dilute sodium bicarbonate sclution and egain with water. Benzene
vas flashed off under vacuum and the product recrystallized twice from ethyl
acetate. A 68% yield of purified product,was recovered which melted at
137-137.5°C on an aluminum block. Adams®) reports 133°C.

Analyses ealed for CpgHaz0s: C, T7.4; H, 9.00
Found; €, 77.1; H, 8.9

a) Adams, R., Aycock, B. F., and Loeve, S., J Am Chem Soc, 70 662 (1548).
S$-13460
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1-Hydroxy-3-Secondary Nonyl-6,6,9-Trimethyl-7,8,9,10-Tetrahydro-6-Dibenzopyran,
CosHan0z

CHg HO

CHa HO
_Collin + 2CHaMeY > -
N4
c—-0 c—0
6

CHa CHs

b p 205-10°/.01 mm

A solution of 91g (0.255 mol) of l-hydroxy-3-secondary nonyl-9-
methyl-7,8,9,10-tetrahydro-6~dibenzopyrone in 2300 ml of anhydrous benzene
vag added over a period of fifty minutes to & refluxing Grignard solution
prepared from magnesium (76g, 3.12 mol) and methyl iodide (L468g, 3.3 mol) in
1000 ml of ether. After the pyrone was added, ether was boiled off to a
kettle temperature of T75°C and refluxing continued for twelve hours. The
product was cooled and 1000g of 20% ammonium chloride solution added. The
oil layer was washed with water, 5% sodium bicarbonate solution, and again
with water. After removing the solvent, 8ug (89% yield) of product were
recovered boiling 205-210°C at ca. 0.01 mm.

Analyses calcd for CggHagOa: €, 81.0; H, 10.3

Found: ¢, 80.9; H, 10.3
s
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57Amino-5-Nitrobenioic Acid, C~HgCsNo

COOH ?00H
/4
' + 3HaS .!§19§.5> + 38 + 2H0
0N~ N0z 02 -NH2 '
m.p. 204-8°C

To a stirred solution of 600 ml of ammonium hydroxide (sp. gr. 0.90),
1200 ml of water and 636g (3 mols) of 3,5-dinitrobenzoic acid kept at 90°C
+ 5°C, therc was added 362g (10.6 mols) of HoS in & period of three to four

hours. The solution was heated to boiling and a stream of natural gas bubbled
through for iwenty minutes. The solution was filtered while still warm to
remove the sulfur and the 3-amino-S5-nitrobenzoic acid was precipitated by
adding 20Cz of acetic acid. After one erystallization from 1800 ml of wvater,
Luzg (8}% yield) of product, mp 204-208°C with decomposition, was obtained.

Hubner®’ reports a mp of 208°C with decomposition.

a) Hubner, H., Ber 10 170% (1877).
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3.-Hydroxy-5-Nitrobenzoic Acid, CoHsOsN

COOH qooa

~ ‘ NaNO ‘ '
Oal > At HaS0.5" 0N~ ~0H

mp 175~180°C {crude)

3-Amino-5-nitrovenzoic aeid (210g, 1.19 mols) was added to a
solution of 1050 ml of conc HaSO4 and 1050 ml of water. The mixture was
warped to 70°C to effect solution and then cooled to 0°C at which temperature
90g (1.3 mols) of golid sodium nitrite was added in about 30 minutes. The
diazonium salt was decomposed by heating to 140°C over a period of about two
houra. The product was diluted with one 1 of water, coocled to room tempera-
ture and extracted with 4-700 ml portions of ether. Evaporation of the.
ether left 203g of curde 3-hydroxy-S5-nitirobenzoic aeid mp 175~180°C. Since
no suitable recrystallizing solvent was fouyd the crude product was used in
ihe next step without purification. Beyer®’ reports a melting point of
194-5°C after recrystallization from 25% hydrochloric acid.

a) Beyer, Rec Trav Chim 4O 625,

S~13460
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:~Methoxy—§fNitrobenzoic Acid, CaH+0cN

CoOH 6O0H
Z (CH30) 2802 .
|~ Naw
02N~ OH O=N- ~0CHa
m 191-2°C

Crude 3-~hydroxy-5-nitrobenzoic acid (335¢, 1.83 mols) from the
previous experiment wes dissolved in a solution of 227g of sodium hydroxid
in 1700 ml of water. While stirring and maintaining the temperature at
30-35°C, 50ug (4.0 mols) of dimethyl sulfate was added dropwise. After

. P B Ll o e PO sema Yewodal oo & wmge ndde o~ ~ v .
refluxing iwo hours, 284%g of 50% sodium hydroxlde was added and ih N

g TELLUKING

continued for two more hours. The reactants were diluted with 2 1 of wate
end acidificd with 600 ml of 6N HCl. After washing and drying the crude
3-methoxy-5-nitrobenzoic acid mp 162-8°C, weighed 525g. ‘Vhen purified by
recrystallizing from water it melts 191-2°C. This is believed to be a nev
compound.

Analyses caled for CgH,0sN: C, 48.8; H, 3.6
Found: €, b9.0; H, 3.7
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