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This book is a tool for the legal, medical, scientific and political
professions and should not be misconstrued as a ‘cookbook’. Publisher
and author take no responsibility for inaccuracies, omissions, or
typographical errors. References and sources are included for those seek-
ing unedited detailed descriptions on the construction of any specific
molecule. All chemicals and reactions are potentially toxic, explosive &
lethal.

This book is for information purposes only. No person is allowed
to produce controlled substances without proper permits and authoriza-
tion. To take/give substances for human consumption whether legal or
illegal without a very thorough knowledge of the substance and the health
(mental as well as physical) conditions of the individual is destined to
produce catastrophic results and legal ramifications.
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referenced. Many different routes are described on altering the molecu-
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MDA (3,4-methylenedioxyamphetamine) was available in the
1960's. The molecule produces empathy in human subjects. Inthe 1970's,
MDMA (3,4-methylenedioxy-N-methylamphetamine) appeared, followed
by MDEA (3,4-methylenedioxy-N-ethylamphetamine) in the 1980's. All
of these molecules were placed in schedule 1 because they were being
abused.

Entactogens are a unique class of substances. They have been
successfully used by rape victims, couples counseling and victims of
terrorism. Unfortunately, these medications are only available thru
illegal channels. No companies are willing to develope medications which
are listed in schedule 1.

The companies that supply intermediates to organized crime
continue to do so with impunity. | spoke with a major supplier to global
organized crime a few years ago. They supply illegal drug manufactur-
ing syndicates with multi tons of intermediates. The sales person laughed
when | mentioned the word ethics.

Salesman: "If we don't sell them the chemicals someone else will.
Its better that the US makes the money."

Otto: "Uncle Sam is going to get wise to it and will block your
sales to these countries.”

Salesman: "No chance, they interfere with sales and we will ship
chemicals to another country and have tankers take the chems across
the borders. When they block one chemical we will replace it with
substitutes that will work just as well."

Last time | checked, this supplier was offering $35 to $50 a
barrel for people to illegally dispose of toxic waste in 1000 barrel |oads.

Patients continue to be drugged with chronic addictive medica-
tions as pharmaceutical firms profit from our suffering. Cocaine and
ecstacy are at an all time low price. People interesting in developing
medications and researching the entactogen series (legally) have been
terrorized by law enforcement for money, with federal prosecutors in
complicity.

Scientific inquisitiveness has always been regarded as corner stone
of our great democracy. The entactogens offer hope for many patients.
It is important that research continues in the development of safe and
effective entactogens...
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Mescaline Analogs: Chapter 1

Substitutions at the 4-Position

by Ulrich Braun, Gisela Braun, Peyton Jacob 111,
David E. Nichols, and Alexander T. Shulgin

Mescaline, 3,4,5-trimethoxyphenethylamine, is one of the
longest known and best studied of the psychotomimetic drugs. It has
served as the structural paradigm for the synthesis and study of a large
number of analogs. Many of the molecular changes have resulted in
increased potency, and have established structural parameters felt to be
necessary for maximum neurotoxic activity. One of these is the
extension of the carbon chain from two carbons to three, by the addition
of an alpha-methyl group adjacent to the basic nitrogen. This simple
homologation appears to protect the nitrogen atom from metabolic
removal, and to effectively increase the potency of the drug. In the
examples in the earlier literature where direct comparisons between the
two-carbon and the three-carbon counterparts were made, there was
certainly an increase in potency. However, the metabolic argument is
clouded by the fact that in those examples where the chain was extended
to four carbons (providing as complete a structural hindrance to
metabolic attack as a three-carbon chain) there was also a consistent
decrease in biological activity.

A second parameter is the positioning of the groups of the
aromatic ring. The relocation of substituents from the 3,4,5-orientation
of mescaline to the 2,4,5-pattern has, again in the earliest reports (Shulgin
1964), resulted in a substantial increase in psychotomimetic potency. As
aresult of these generalizations, both the two-carbon phenethylamines
and the 3,4,5- "mescaline like" substitution pattern have been largely
ignored in the synthesis and evaluation of psychotomimetic drugs and
have played only a small role in structure activity relationship studies.
Inrecent years, several discoveries have renewed interest in compounds
more closely allied to mescaline in structure. First, a number of potent
ring-substituted phenethylamines have been reported, chemicals that
are the two-carbon analogs of known psychotomimetic phenyliso-
propylamines. Second, there has been an increasing awareness of the
importance of the 4-position in the substitution pattern of the
2,4,5-orientation. Third, there have been recent correlations between
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psychotomimetic potency and physical properties such as lipophilicity,
which have suggested that modest chain-lengthening within a set
system of aromatic substituents might affect biological potency
(Barfknecht et at. 1975). The purpose of this paper is to review these
parameters, to present experimental data concerning several new
compounds, and to discuss the possible reasons for their activity.

Initially, mescaline was the only two-carbon psychotomimetic
known. Although many variations on its structure had been made
leading to a variety of compounds with greatly increased potency, it was
only recently that the logical step was taken of investigating the
two-carbon counterparts of the more potent phenylisopropylamines. The
phenethylamines which have been studied, and their reported potencies
in human subjects, are presented in table 1 in direct comparison to the
corresponding substituted amphetamine homologs. It is immediately
apparent that, in all cases, the three-carbon homolog is more potent than
the corresponding phenethylamine, sometimes by as much as an order
of magnitude. In some entries, the absence of defined action in man makes
the comparison between the two groups uncertain.

Structural changes at the 4-position of the psychotomimetic
phenylisopropylamines can modify both the quantitative and the
qualitative effects that are produced. The potency increases as the
nature of the group in the 4-position varies fronH < OR < SR< R <X
wherein R is an alkyl group and X is a halogen. Within each of these
families, small groups of close homologs have been studied and the
comparative quantitative relationships of these are shown in table Il. In
general, those series that represent progressive homologous sets of
compounds have their maximum potency with the methyl or the ethyl
substituent. However, of particular interest to this study is the unusual
enhancement of activity seen in the ethoxy compound 3,5-dimethoxy-4-
ethoxyphenylisopropylamine. The relatively minor change of potency
seen upon replacing a methoxy group with an ethoxy group, or a methyl
group with an ethyl group, at the 4-position (as seen in the comparison
of TMA-2 to MEM, of para-DOT to aleph-2, and of DOM to DOET) is
exaggerated when this alkoxy group is flanked with methoxy
substituents (see table I1). The unusual five fold increase in activity of
3,5-dimethoxy-4-ethoxyphenylisopropylamine over the 4-methoxy
counterpart TMA may emphasize the importance of steric considerations
in the action of these drugs. In the case of the 3,4,5-substitution pattern,
an ethoxy group in the 4-position is of necessity directed away from the
plane of the aromatic ring.
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TABLE |

PSYCHOTQM METI CS (&)

NH,

Rel. __
) potency
X = 2-Carbon R=H 3-Carbon R=CH3 CH3 v. H

4~0CH MPEA >400mg (b) PMA Somg (c) >5x
3,4—08H3 DMPEA 1500mg (d) 3,4-DMA ~400mg (e) 4x
3,0CH,0-4 >200mg (f) MDA 100mg (e) >2x
3,4,5-0CHy mescaline 350mg (g) ™A 200mg (h,1) 2x
2,3,4-OCH3 2,3,4-TMPEA v400mg (§) TMA-3 >100mg (e) ?
2,4,5-0CH TMPEA >300mg (k,1) T™A=-2 20mg (m) >15x
2,5=-0CH4=-4-Br 10mg (n) DOB Img (o) 10x
2,5-0CH4~4-T >8mg (e) DOL Img (e) >8x
2,5-0CH3-4~CH 20mg (n) DOM(STP) 5mg (e) 4x
2,5-0CH,~4-Et 20mg (p) DOET 4mg (e) 5x
2-0CH3-3-0CH,0-4 >60mg (c) MMDA-3a 30mg (e) >2x
3-0CH3~4-0CH,0-5 >250mg (q) MMDA 150mg (1) >2x
3,5-0CH4-4-0E¢t escaline 60mg (e,s) 40mg (p) Tisx
3,5-0CH,-4-0Pr proscaline 60mg (e,s) ? ?
3,5-0CH3-4-SCH, thiomescaline 30mg (s) ? ?

[ 123dpYy)) :SS0)pUYy 2UDISIY
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TABLE 11

RELATIVE POTENCIES IN MAN OF DIMETHOXYPHENYLISOPROPYLAMINE
PSYCHOTOMIMETICS WI'TH VARIOUS SUBSTITUENTS ON THE 4-POSITION

3 2 NHz
4 4 H3
5
Substitution Pattern Potency
on the Phenylisopropyl (total
Amine R = Name dose
‘ mg/man
2,5-0CH4~4-0R CHj TMA-2 20 mg (a)
CyHs MEM 30 mg (b)
C3Hy (n) MPM 50 mg (c)
2,5-0CH3—4—SR CHj para-DOT 10 mg (d)
CpHsg aleph-2 5 mg (b)
CiHy (1) aleph-~4 8 mg (c)
2,5-0CH;~4-R cily DOM(STP) 5 mg (b)
Cyfls DOET 4 mg (b)
C3Hy (n) DOPR 5 mg (e)
C4Hg (n) DOBU 10 mg (e)
C,Hg (t) DOTB >25 mg (d,f)
CsHyp (n) DOAM 40 mg (e)
2,5-0CH4~4-X Br DOB 1 mg (g)
1 DOI 1 mg (b)
3,5-0CH3-4-R OCH3y T™MA 200 mg (h,1)
OCH,C¢Hg 150 mg (b)
0C,Hsg 40 ng (c)
Br 6 mg (3)
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References for Table ||

a Shulgin, A.T. JPsyched Drugs, 8, 69, 1975

b. Shulgin, A.T. In: Irverson, lversen, and Snyder eds. Handbook of
Psychopharmacology Val. Il., New York: Plenum Press, 1973.

c. Shulgin, A.T. Unpublished data.

d. Shulgin, A.T., and Nichols, D.E. In: Stillman, R., and Willette, R. eds.
Psychopharmacology of Hallucinogens. New Y ork: Pergamon Press, 1978.

e. Shulgin, A.T., and Dyer, B.C.; JMed Chem, 18: 1201 1975.

f. A > symbol indicates the absence of any activity at the stated dosage.

g. Shulgin, A.T., Sargent, T., and Naranjo, C. Pharmacology, 5:103,1971
h. Peretz, D.l., Smythies, J.R., and Gibson, W.C.JMent Sci, 101: 317,1955.
i. Shulgin, A.T, Bunnell, S, and Sargent, T.; Nature, 189: 1011, 1961.

j- Nichols, D.E., Shulgin, A.T, and Dyer, D.C. Life i, 21: 569,1977.

These possible steric effects have been evaluated by an approach
involving partition coefficients. In this way, an estimate of comparative
lipophilicity can be made since this property is felt to influence the ease
of membrane transport and thus eventual availability to the site of
action. A number of psychotomimetic phenylisopropylamines have been
studied in an octanol-water partition system, and the correlation of the
resulting values, with central activity has provided a relationship that
suggests an optimum lipophilicity for maximum biological activity
(Barfknecht et al. 1975). These partition values have been correlated to
serotonin receptor stimulation capability (Nichols and Dyer 1977) and
have recently been extended to a number of phenethylamine compounds
(Nichols et al. 1977).

We have undertaken a project directed towards an investigation
of a number of compounds that represent a return to the 3,4,5-orienta-
tion and the two-carbon chain features of mescaline, but that are
modified in some way by the substituent that is found at the 4-position.
These are compounds of the general structure:

CH; 0 NH

OCH3

wherein X = R, OR, SR and halogen. In this report we will discuss the
chemistry and the psychopharmacology of the first three compounds
studied in this direction.
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Two of the compounds described here are 4-alkoxy homologs of
mescaline. These have been prepared by the appropriate alkylation of
syringaldehyde with either ethyl or propyl iodide followed by the
formation of a nitrostyrene with nitromethane. These intermediates were
then reduced with LAH to form the product amines 4-ethoxy-3,5-
dimethoxyphenethylamine (1) and 4-propoxy-3,5-diimethoxy-
phenethylamine (2), respectively. These products have been called
escaline and proscaline in keeping with the well-established trivial name
mescaline for the 4-methoxy counterpart. These reactions are shown in
scheme 1.

SCHEME I
CHs0 CHO  p1 O HO iy 1oy
—_— —_—
(KOH)
HO RO
OCH3, CHy
CHO NO;  cumpo Nty
LAK
Ro RO
Cit OCH>

The third compound studied is the 4-thio analog of mescaline,
4-methylthio-3,5-dimethoxyphenethylamine. This was prepared (see
scheme I1) by the reaction, of lithiated m-dimethoxybenzene with
dimethyldisulfide to form 2,6-dimethoxythioanisole. This underwent
bromination uniquely adjacent to the methoxy group, and the resulting
bromodimethoxythioanisole underwent a smooth benzyne reaction with
acetonitrile to form the benzyl cyanide shown, which was reduced to the
desired end product (3) with aluminum hydride in THF.

These three mescaline analogs (table 1) have been assayed in
normal subjects by procedures previously outlined (Shulgin et al. 1969).
Both of the alkoxy homologs are effective as psychotomimetics at
dosages of 60 mg. orally, with clear threshold effects being noted in some
subjects at levels as low as 10 mg. These bases differ from mescaline in
that the onset of action occurs sooner (within the first hour) and thereis
no nausea noted, but otherwise the time course and much of the qualita-
tive content of the intoxication are similar to those of mescaline. The
sulfur compound thio-mescaline (3) is also of unexpectedly high potency
and is an effective psychotomimetic in man at oral doses of 30 mg. The
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initial indicators of intoxication are apparent during the second half of
the first hour following administration, and a plateau of intoxication is
maintained for approximately three hours. The qualitative content of
the experience resembles LSD more closely than it does mescaline in
that there are few reports of color enhancement but rather considerable
involvement with intellectualization. The overall content of the intoxi-
cation is closely related to the "aleph" effects which are characteristic of
the several 4-thioalkyl-2,5-dimethoxyphenylisopropylamine compounds
listed in table II.

SCHEME II
. CH
C (1) Buki Cyo 30
—>
{22 MES
med CHyS
CCHy OCH,
Ch Ce+ NHz
MNGR s 3¢
CHs CN
" CH,S cﬂbs
OC Hy

There are several appealing explanations for the unexpectedly
high potency of these three compounds. The most direct explanation is
the one suggested above, that the presence of two methoxy groups
adjacent to the 4-position (the 3,4,5-orientation) forces the group in that
position completely out of the plane of the aromatic ring. With the
4-methoxy group as found in mescaline, there is only a minor protuber-
ance from the plane of the ring and there is a relatively low order of
potency. However, with the ethoxy and the propoxy groups the alkyl "tail"
of the alkoxy group is conspicuously inserted into the surrounding area.
This steric necessity may inordinately affect both the pharmacokinetics
and the pharmacodynamics of the molecule. The aliphatic nature of this
"tail" could modify the local lipophilicity of the molecule, which will in-
fluence its bioavailability. These effects might be related to partition
properties, asmentioned earlier. There could also be amajor dissymmetry
introduced into the molecule by this out-of-plane forcing which would
potentially change the closeness of fit of the drug at some receptor site.
Further, the change of the orbital hybridization of the heteroatom at the
4-position, especially in the case of the 4-methylthio example, could
allow a change of availability of the molecule to metabolism and thus to
eventual distribution in the body. An immediate challenge to these
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possibilities may be found in the 4-thioethyl compound, which has not
yet been evaluated pharmacologically. If the enhancement seen from
the methoxy to the higher alkoxy (6-fold increase over mescaline) and
the enhancement seen from the methoxy to the methylthio (12-fold
increase over mescaline) may be expected to be general in applicability,
the ethylthio compound may be expected to be an exceptionally potent
psychotomimetic.

Yet another group at the 4-position deserves more attention than
it has received. The 4-alkyl analog of mescaline, 4-methyl-3,5-
dimethoxyphenethylamine has been prepared and studied in cats
(Benington, Morln, and Clark 1968). Although the geometric change
induced by the replacement of the methoxy group with the methyl group
is minor, there was nonetheless a dramatic change in animal response
observed. A rage reaction was elicited, a property not observed with
mescaline itself. With longer-chain homologs, the "tail" of the molecule
would again be forced out of the plane of the aromatic ring, but there
would be less metabolic susceptibility.

Studies of alkyl and thioalkyl analogs of mescaline are currently
underway.
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Raney Nickel Reductions: Chapter 2

2,5-Dimethoxyphenylethylamine

by Milton Green
Highlands, Massachusetts August 7, 1961

The present invention is directed to a simple and efficient
process for preparing amines by reductive amination of ketones. It is
known is to prepare amines by hydrogenation of ketones in the presence
of excess ammonia gas. However, so far as is known, it has never been
suggested that amines can be prepared efficiently by catalytic hydroge-
nation of a ketone in the presence of an ammonium salt of an organic
acid. It has been discovered by the applicant that if the catalytic
hydrogenation of the ketone takes place in the presence of an
ammonium salt of an organic acid, a surprisingly high yield of amine is
obtained in a simple and efficient process.

As examples of ketones within the above formula, mention may
be made of ethyl benzyl ketone, methyl para-isopropylbenzyl ketone,
methyl meta-tolyl ketone, methyl butyl ketone, methyl phenylisopropy!|
ketone, methyl benzyl ketone and methyl para-dimethoxybenzyl ketone.

The ammonium salt employed may be the salt of any of the
organic acids well known in the art and the particular organic acid
employed is not critical. Examples of ammonium salts which may be
employed are the ammonium salts of acetic, propionic, butyric, valeric,
lactic, tartaric and formic acids.

As was indicated previously, the process of this invention
contemplates a catalytic hydrogenation of a ketone in the presence of
the ammonium salt of an organic acid. The catalyst employed is
preferably a Raney nickel catalyst. However, it is within the scope of the
invention to employ other suitable catalysts of equivalent function. As
examples of other catalysts which may be employed, mention may be
made of palladium on barium sulfate and "Girdler G 49A" nickel
catalyst (a stabilized catalyst with a molecular film of oxygen).

The ketone, the hydrogenation catalysts and the ammonium salt
are present in an aqueous solution which may also contain a suitable
organic solvent or solvents inert to the reactants and the products formed
by the reaction As examples of useful organic solvents, mention may be
made of alcohols such as methanol, ethanol and propanol; ethers such
as ethyl ether, propyl ether and ethyl hexyl ether esters such as methyl
acetate, ethyl formate and amyl acetate, and various acids and
hydrocarbon solvents well known in the art.
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The temperatures and pressures at which the novel synthesis of
this invention may be carried out are not critical and may vary over a
wide range. In general, temperatures and pressures heretofore used in
hydrogenation processes may be employed in the process of this
invention. For example, temperatures on the order of 40 to 100° C. and
pressures on the order of 500 to 2,000 pounds per square inch have been
found to give good results. The reaction time will vary as will be
appreciated by those skilled in the art, and is at least in part dependent
upon the starting materials utilized and is at least in part dependent
upon the temperature and pressure at which the reaction is carried out.
Generally, the reaction may be considered as complete when no further-
measurable amount of hydrogen is taken up and/or no noticeable amount
of ketone remains in the reaction mixture.

Preparation of p-Dimethoxyamphetamine

OCHj3
CHg

NH2

OcHy  2.5-DMA

An autoclave was charged with the following materials:

p-Dimethoxyphenyl acetone——kg 3
Ammonium acetate kg 12
Acetic acid mL. 180.0
M ethanol L. 95
Water mL 300.0
Raney nickel catalyst g 500.0

The autoclave was closed, heated to 90° C, and hydrogen was
then introduced at a pressure of 1,200 pounds per square inch. There
was no rise in temperature. No measurable hydrogen was taken up
after two hours, although the reaction was permitted to continue over
night. At the end of this time, no noticeable amount of ketone remained
Analysis showed a 95% yield of 3-(2',5'-dimethoxyphenyl)-al pha-methy!|
ethylamine, 3% distillation residues and 2% acid insolubles.

Source: Green 1965
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Preparation of
p-Methoxy-N-methylamphetamine

by Knoll A.G.
Ludwigshafen a. Rein, Germany May 26, 1936

164 gms. of p-methoxybenzylmethylketone, 100 ccs. of 40%
aqueous methylamine solution, 200 gms. of 25% nickel catalyst and
700 ccs. of methanol are stirred for 2 hours at about 80° with hydrogen
under 15 to 20 atmospheres excess pressure. The solution is filtered and
evaporated to dryness. The residue is taken up in dilute hydrochloric
acid and non-basic constituents are removed by shaking out with ether.
On adding alkalies the RB-(p-methoxyphenyl)-isopropylmethylamine
separates out. Source: Knoll 1938

Imines and Amphetamines
from P-2-P using Raney Nickel

by American Home Products
New York, New Y ork December 9, 1949

Preparation of the
N-Methylimine of Phenylacetone

To 31 g. 51.0 mole) of liquid methylamine in a flask fitted with a
dry ice reflux condenser was added over a period of one hour with rapid
stirring 134 g. (1.0 mole) of phenylacetone. Stirring was continued for
one hour at room temperature, when 25 g. of potassium hydroxide
pellets were added. After standing over-night at 5°C, the water removed
by the alkali indicated the reaction had gone to about 70% completion.
The organic layer was separated and 7 g. of potassium hydroxide added
and again allowed to stand over-night at 5°. The reaction by water
removal, had gone to 90% theory. Separation of the organic layer and
distillation at 1.0 mm. in nitrogen atmosphere over 4 g. of potassium
hydroxide yielded a colourless liquid producing the following properties:
b.p. 63-66° C. N/D 20 1.5270; 20/d/20 0.9631
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Preparation of
1-Phenyl-2-methyl-aminopropane
Desoxyephedrine

20.6 Grams of the ketimine as produced was dissolved in 45 cc. of
ethyl acetate as a solvent. To thiswas added 10 grams of 5% palladium
on charcoal and the mixture reduced by the addition of hydrogen until
1.39 moles of hydrogen was absorbed. The catalyst was removed and
the product distilled. Distillation gave the desired desoxyephedrine
boiling at 58-61.5° C at 1.1 mm. pressure.

Source: American Home Products 1954

Preparation of |-Phenyl-2-propanone

by Alfred G. Susie Boston, Massachusetts
and Henry B. Hass La Fayette, Indiana
November 15, 1939

In the second stage of our reduction process the oxime obtained
in the first stage is further; reduced to the amine. Any suitable means
for reducing the oxime without undue hydrolysis may be employed for
this purpose. Among these methods may be mentioned reduction with
sodium amalgam and acetic acid, reduction with metallic sodium in
alcohol solution, and hydrogenation with a platinum, palladium or nickel
catalyst. We prefer to employ hydrogenation with a nickel catalyst, and
this process is illustrated in the example below:

Example

Approximately 9 parts by weight of the oxime of phenylpropanone
was dissolved in approximately 60 parts by weight of 95% ethanol,
containing 5 parts by weight of a nickel catalyst, prepared by dissolving
aluminum from a nickel-aluminum alloy by means of caustic alkali. The
resulting mixture was sealed in a bomb under a hydrogen pressure of
1880 Ibs. per sg. in. and reduction was effected for a period of 3-1/3 hrs.
at a temperature of 25° C, at the conclusion of which period the
pressure was found to have dropped to approximately 1680 Ibs. per sg.
in. The pressure was then released and the catalyst removed by
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filtration. The filtrate was acidified with concentrated hydrochloric acid
and the product was recovered by crystallization as the hydrochloride of
I-phenyl-2-amino-propane (melting point 144-146° C). A conversion of
78%, based on the original oxime was obtained.

It is to be understood, of course, that the above examples are
merely illustrative should do not limit the scope of our invention.
Although our invention is particularly adapted to the production of
I-phenyl-2-aminopropane ("Benzedrine"), any of the arylnitroalkenes of
the type may be reduced in accordance with our process. In this formula
AR may represent any aryl group, but preferably phenyl or substituted
phenyl, and R may represent any alkyl group. It will be apparent to
those skilled in the art that the procedures employed in the above
examples could be modified in numerous respects, and the use of any
such modifications or any equivalents which would naturally occur to
those skilled in the art is to be considered within the scope of our
invention. Source: Susie 1941

Reduction of P-2-P

by Hoffmann-La Roche & Co.
Basle Switzerland March 19, 1941

50 parts by weight of a 26% solution of methylamine in absolute
methyl-alcohol are treated with 20 parts by weight of (p-methyl-
phenyl)-acetone while cooling with a freezing mixture. 2 parts by weight
of anickel catalyst, prepared in accordance with Raney, which has been
rendered anhydrous as far as possible by washing with methyl-alcohol,
are added immediately and the mixture is hydrogenated at gauge
pressure of a few atmospheres and a temperature of 90-100° C. The
calculated quantify of hydrogen is taken in a short time.

After cooling, the product is sucked off from the catalyst, the
solvent evaporated and the residue fractionated in vacuo. alpha-
(4-methyl-phenyl)-B-methyl-amino-propan is obtained in good yield as a
colourless ail of boiling point 104-106° C. Its smell is that of a base.

Source: Hoffmann-La Roche
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Preparation of
3,4-Dimethyl-phenylisopropylamine

by Hoffmann La Roche

Basle, Switzerland November 13, 1942
HsC CHs
HaC NHo

200 Parts by weight of a 30 per cent. solution of ammonia in
methyl alcohol are added to 162 parts by weight of (3,4-dimethyl-
phenyD-acetone while cooling. 6 Parts by weight of a nickel catalyst are
immediately added and the product is hydrogenated in a hydrogen
atmosphere under a gauge pressure of about 15 atmospheres at a
temperature of between 70 and 90° C. The calculated quantity of
hydrogen is taken up in a short time. After cooling, the product is
separated from the catalyst by suctional filtration, the solvent distilled
off and the residue fractionated in vacuo. The colourless alpha-
(3,4-dimethyl-phenyl)-R-amino-propane boils at 116-118° C. under a
pressure of 12 mm Hg. It is of basic character and can be converted into
neutral salts by means of acids. The hydrobromide melts h at 132—133°
C.

If a methyl alcoholic methylamine solution is used instead of the
ammonia solution, then under otherwise identical conditions alpha-
(3,4-dimethyl-phenyl)-methylamino-propane is obtained as a colourless
liquid having a basic odour and boiling at 121—123° C. under 12 mm
Hg. The hydrobromide melts at 142—143° C.

Source: Hoffmann-La Roche

Preparation of Benzedrine

by John B. Tindall
Terre Haute, Indiana May 11, 1949

A mixture consisting of 250 g. (1.53 mols) of I-phenyl-2-nitro-I-
propene, 85 cc. (1.48 equivalents of acetic acid, 600 cc. of methanol and
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20 g. of Raney nickel catalyst was placed in a rocking bomb hydrogena-
tion unit and reduced at 1000 pounds pressure at a temperature which
varied from 40 to 100° C. The reaction required three hours for comple-
tion. At the end of this period, the product was filtered and treated with
a solution of 45 cc. of sulfuric acid and 1000 cc. of water. The resultant
mixture was then distilled through a fractionating column, in order to
remove acetic acid and excess methanol in the form of methyl acetate.
Distillation was continued until the oily-appearing liquid ceased to come
over. The ail layer thus obtained consisted of phenylacetone and amounted
to 9.8 g. corresponding to ayield of 4.7 % based on the |-phenyl-2-nitro-
1-propene used. The residue from the distillation was decanted off and
made alkaline with sodium hydroxide. An oil layer formed on the
addition of the base and was separated. The remaining water layer was
then extracted with benzene and the combined oil layer and benzene
extracts were fractionated. After the water and benzene had been
removed, 124.1 g. of 2-amino-l-phenyl-propane, boiling at 105° C.
(35 mm.) was obtained. This yield corresponded to 60% of the
theoretical. Source: Tindall 1953

Preparation of Phenylaminopropanol

by John B. Tindall
Terra Haute, Indiana July 12, 1941

Into a hydrogenation apparatus of the Adkins type was
introduced 194 parts of 2-nitro-2,4-dimethyl-3-pentanol, 72 parts of
acetic acid, 600 parts of methyl alcohol, and 20 parts of Raney nickel
catalyst. Hydrogen was then introduced into the apparatus, and the
hydrogen pressure maintained at 1000 pounds per square inch. The
apparatus was constantly agitated during hydrogenation, which took
place at approximately 60-70° C, and after the reaction was found to be
substantially complete, the mixture was withdrawn from the appara-
tus, and filtered to remove the catalyst. The filtrate was then distilled at
atmospheric pressure to remove the methyl alcohol, after which 200 parts
of water was added to the residue. This mixture was next extracted with
50 part portions of ether until the extract was clear, denoting the
absence of non basic impurities in the raffinate. A 50 per cent sodium
hydroxide solution was then added In an amount slightly in excess of
the acetic acid employed. Upon addition of the alkali, the crude 2-amino-
2,4-dimethyl-3-pentanol was liberated and rose to the top of the mixture
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in the form of an oil. This qil layer was then separated, and the water-
layer extracted with several portions of ether, after which these extracts
were combined with the original oil layer, and distilled at 60 mm. up to
a liquid temperature of 100° C. The still residue was then fractionated
at 2 mm. until substantially all the volatile matter therein had been
removed. The distillate thus obtained was again fractionated through a
packed column at 15 mm. pressure. This distillate was then dissolved in-
aqueous hydrochloric acid, and repeatedly extracted with ether, after
which a solution of sodium hydroxide was added thereto, liberating the
free amino alcohol from its salt. The oil layer thus obtained, and which
consisted principally of 2-amino-2,4-dimethyl-3-pentanol, was dried over
solid sodium hydroxide, and distilled. The fraction boiling at 79° C
(15 mm.) consisting of substantially pure 2-amino-2,4-dimethyl-3-
pentanol, was then collected.

Preparation of Phenylaminopropanol

A mixture consisting of 254 parts of 2-nitro-1-phenyl-I-propanol.
600 parts of methanol, 90 parts of acetic acid, and 7 parts of Raney nickel
catalyst, was reduced with molecular hydrogen under conditions
similar to those set forth in Example 1. At the conclusion of the
reduction, the charge was removed from the hydrogenation apparatus,
and filtered. The filtrate was then distilled at atmospheric pressure up
to a temperature of 80° C. to remove the methanol present. The still
residue was next extracted with a 100-part portion of a 50-50 mixture of
benzene butanol, in order to remove non-basic impurities from the crude
reduction product. After considerable agitation, the resulting mixture
was allowed, to settle, and the upper benzene-butanol layer discarded.
To the aqueous solution of the phenyl amino propanol acetate (salt) was
added 60 parts of sodium hydroxide in the form of a 50 percent solution.
This treatment resulted in the formation of two separate layers. The
upper layer, containing principally free phenyl amino propanol, was
separated and distilled under reduced pressure (60-70 mm.) up to a
temperature of 100° C. At this point the pressure was further reduced
(2-2 mm), and substantially pure phenyl amino propanol was collected
at 125° C.

Source: Tindall 1944
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Preparation of
1-(2,4,5-Trimethoxyphenyl)-2-
oXiminopropane

Merck & Co.
Ralway, New Jersey June 26, 1962

2,4,5-Trimethoxyphenylacetone (25.0 g— 0.111 mole), hydroxy-
lamine hydrochloride (9.3g.—0.134 mole) and potassium acetate (15.69.—
158 mole) were added to 400 mL. of 70% ethyl alcohol contained in a
liter flask fitted with a reflux condenser. The mixture was heated on a
steam bath to gentle reflux for 3-1/2 hours. The cooled reaction mixture
was evaporated to dryness under reduced pressure and the residue
extracted four times with 150 mL. portions of benzene. The combined
benzene extracts were washed twice with 75 mL. portions of water and
then dried over a anhydrous MgS04. Evaporation of the benzene under
reduced pressure left a tan oil (26.8 g.), which was redissolved in
benzene and diluted by dropwise addition of petroleum ether until white
crystals appeared. After completion of the crystallization, filtration
yielded 20.1 g.; m.p. 80—85°C. Recrystallization from benzene-
petroleum ether yielded 18.1 g. white crystals—m.p. 91.5—93°C.

Anal. Calcd. for C12H1704N: C, 60.23, H, 7.16; N, 5.85. Found:
C, 60.22; H, 7.21; N, 5.84

2,4,5-Trimethoxy-a-methylphenethylamine

1 - (2,4,5-Trimethoxyphenyl)-2-oximino propane (18.1g., 0.075
mole) was dissolved in 200 mL. of methyl alcohol and subjected to
hydrogenation in the presence of one teaspoon of Raney nickel at
100° C. and 1700 p.s.i. Observed pressure drop at 20°C was 100 p.s.i.

The reaction mixture was filtered to remove the catalyst and the
solvent evaporated under reduced pressure to leave a dark yellow
residue. The residual oil was dissolved in excess ether and sufficient 4 N
alcoholic hydrochloric acid added to precipitate the hydrochloride of the
product. The amine hydrochloride was filtered and washed with ether.
It weighed 17.5 and melted at 178—181° C. Recrystallization from
isopropyl alcohol yielded 14.9 g. of white crystals—m.p. 186.5—187.2°
C.

Anal. Calcd. for C12H2003NC1: C, 55.06; H, 7.70, N, 5.35. Found
after drying in vacuo/P203 at 100°C. for 5 hours: C, 55.26; H, 7.71; N,
5.41. Source Merck 1966
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Preparation of 1-(3,4-Dihydroxyphenyl)-2-
hydroxyaminopropane

by Lepett SPA.
Milan, Italy February 19, 1965

A mixture of 36.2 g. of 3,4-dihydroxybenzyl methyl ketone oxime.
3.7 g. of platinum oxide, 19.5 mL. of concentrated hydrochloric acid and
750 mL. of butanol is hydrogenated at room temperature until ho more
hydrogen is absorbed. The mixture is made neutral by the addition of
sodium bicarbonate, and about 150 g. of sodium sulphate are added and
the mixture is filtered. To the filtrate, a solution of 11.5 g. of succinic
acid in 100 mL. of butanol are added, the solution is concentrated to a
volume of about 100 mL. and cooled. The succinate of I-(3,4-dihydroxy-
phenyl)-2-hydroxaminopropane precipitates and is collected and dried.
Yield 27 g., m.p. 157—159°C.

From the succinate the free hydroxamino compound can be
obtained by treatment with aqueous sodium bicarbonate, extraction with
diethyl ether and evaporation to dryness of the solvent. The product has
m.p. 120—123°C.

Into a mixture of 180 g. of |-(3,4-dihydroxyphenyl)-2~
nitroproplene, 1000 mL. of methanol, 750 mL. of water and 300 mL. of
about 12% aqueous hydrochloric acid, in the presence of 18 g. of 19%
palladium on charcoal, hydrogen is bubbled until absorption, practically
ceases. The mixture is filtered and the filtrate is concentrated to a
volume of about 1000 mL. and extracted with ethyl acetate. On evapora-
tion of the solvent, 131 g. (78%) of 3,4-dihydroxybenzyl methyl ketone
oxime are obtained, with m.p. 145—148°C. Source: Lepett 1967

Preparation of Oximes

30 Grams of 4-benzyloxy-3,5-dimethoxy-nitrostyrene are dissolved
in 90 cc. of glacial acetic acid and 180 cc. of alcohol and then mixed,
while cooling, with 30 grams of zinc dust. After filtering the excess of
zinc dust, the residue is mixed with water and extracted several times
with ether. After the ether has been distilled, the residue, consisting of
the oxime of the 4-benzyloxy-3,5-dimethoxy-I-phenyl-acetal dehyde.

Instead of zinc dust also other heavy metals, such as iron powder
or alumina in the form of amalgam can be used. Source: Friedrich 1911
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4-benzyloxy-3,5-dimethoxy-phenylethylamine hydrochloride;
white crystals with a melting point of 163° C. which are easily soluble in
water. Source: Gesellschaft 1931 See: Friedrich Bayer & Company 1911

Preparation of Raney Nickel Catalyst

by Murray Raney
Chattanooga, Tennessee May 14, 1926

The proper proportions of nickel, aluminum and silicon are
either melted separately, or together, and if the former, poured together
in a suitable vessel. If this procedure is to be used, great care should be
exercised, as the alloy is formed in an exothermic reaction.

The melt may be made in a graphite crucible in any desired type
of furnace or fire, care being used to prevent contamination of the melt
by impurities from the fire.

After the melt has fused and been thoroughly commingled, it is
allowed to cool and is then pulverized in any desired apparatus.

In its ground form it is then subjected to the action of a solvent
such as caustic soda, or the like, which will dissolve all of the alloyed
material with the exception of the nickel. After this treatment the
subnatent fluid is decanted and the residue, consisting of finely divided
nickel thoroughly washed.

The nickel thus produced is ready for use as a catalyzer.

I have found a satisfactory proportion of the aluminum nickel
alloy to be 50% aluminum and 50% nickel, and in the three-metal aloy,
50% nickel, 40% silicon, and 10% aluminum, although obviously | do not
wish to be limited to the exact proportions...

| have gotten efficient results in the nickel and aluminum
compound between the ranges of from 10% to 85% nickel, and from 90%
to 15% aluminum respectively

The aluminum nickel alloy possesses the characteristics which
are not possessed by an alloy containing these same substances and
silicon. That is, the nickel aluminum ally) may be either very finely
pulverized, say to 200 mesh, or it may be broken in pieces the size- of
peas or smaller. In either condition the alloy may be treated with caustic
soda or the aluminum removed with the use of some other solvent. In
ease the larger pieces are used, the nickel is left in a more or less spongy
and porous state, somewhat similar to a cinder, and for certain classes
of work is is necessary and desirable to have the catalyzer in this
condition. | find this characteristic peculiar to the aluminum nickel
aloy. Source: Raney 1927
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Preparation of Raney Nickel Catalyst

by Murray Raney
Lookout Mountain, Tennessee September 26, 1958

Six grams of 42% nickel, 58 % aluminum catalyst powder, all of
which would pass a 150 mesh screen, was mechanically mixed in a
porcelain mortar with ten grams of the elemental nickel powder for
fifteen minutes. The calculated nickel content of the nickel aluminum
powder was 2.52 grams, so that the added nickel was practically four
times the nickel contained inthe nickel aluminum aloy. The added nickel
was not combined chemically with the aluminum, but was thoroughly
mixed mechanically with the nickel aluminum powder. The six grams of
42% nickel, 58% aluminum powder had a calculated content of 3.48 grams
of aluminum. Seven grams of 76% flake sodium hydroxide were used to
make a 25% sodium hydroxide water solution. Potassium hydroxide or
other caustic alkali solution may be used in place of sodium hydroxide
and nickel Carbonyl powder may be used in place of elemental nickel
powder. Also, a nickel silicon alloy or an alloy of nickel with another
alkali soluble metal may be used in place of the nickel aluminum alloy.

Source: Raney 1961

Preparation of Raney Nickel Catalyst

by Max Goldberger
Wapping, Connecticut June 3, 1970

Nickel-aluminum alloys containing from 45 to 55 percent nickel
and 55 to 45 % aluminum melt at temperatures between about 1,100° C.
and 1,300° C.

The Raney dloy... are leached in aqueous alkaline solutions to
remove aluminum. The preferred solutions are dilute aqueous solutions
of sodium or potassium hydroxide. Aluminum reacts with the aqueous
caustic solution, resultingin the formation of hydrogen. If hot or concen-
trated solutions are used, reaction proceeds very rapidly with the
immediate evolution of large quantities of hydrogen. This destroys the
desired mechanical structure of the product. To prevent this occurrence,
the leaching is instituted in relatively cool and dilute aqueous caustic
solutions, i.e, initial room temperature leaching with solutions
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containing up to about 5 percent sodium hydroxide or potassium
hydroxide. When hydrogen evolution ceases, the temperatureisincreased
stepwise to a maximum of about 80° C. Itis known that it is not possible
to leach all the aluminum from Raney alloys. Thus, the Raney metals
resultant from the leaching of Raney alloys often contain up m about
5 percent of residual aluminum.

The Raney... after leaching are highly pyrophoric. Within a
relatively short time, e.g., 5 to 30 seconds, of contact with air, the
surface rapidly oxidizes with evolution of a great deal of heat. The
degree of pyrophoric activity varies with the particular Raney metal,
the percentage porosity, etc. The Raney metal... may be stored in an
inert atmosphere or in liquids which permit little or no oxygen to reach
the metal. It has been discovered that a nonpyrophoric Raney metal...
may be prepared by immersion in oxygen-containing water for several
days, e.g., 2 to 3 days. Sufficient oxygen is supplied to the water by
continuous aeration, such as commonly employed in fish tanks. The
preparation of the nonpyrophoric material is preferably carried out by
adding a small amount of hydrogen peroxide, e.g., 0.03 percent by weight,
to the water. It is preferred that the hydrogen peroxide should be added
some time after the Raney metal is immersed in the liquid e.g., one-half
day later. The resultant nonpyrophoric Raney metal may be stored and
handled in air. Although the surface is slightly oxidized, it is suitable for
use in most applications. Source: Goldberger 1972
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Apparatus for Catalytic Reduction

by Roger Adams and V. Voorhees.
Checked by Henry Gilman and S. A. Harris

1. Procedure

|. The Apparatus (Fig. 1 ). A Prest-o-lite tank A from which the
filling has been removed (Note 1), or any other similar tank of about
8-10 L. capacity, may be conveniently used as a container for hydrogen.
The top of the tank contains two openings B and C. In B is welded a tube
holding a gauge and valve, and through this tube the hydrogen from a
large cylinder D is introduced into the tank. In C is welded another tube
controlled by a needle valve. E is used for the vacuum, a manometer G
being introduced into this system, and F for a tube leading to the reac-
tion bottle H. These outlets are so arranged that it is possible to shut off
the tank from either outlet and also to make a direct connection
between the vacuum and the bottle H, leaving tank A out of the circuit.
The connection between the tank A and the bottle H is a heavy taped
rubber tube (Note 2) which isin turn connected to a glass tube inserted
through the stopper of the bottle. The rubber tube and stopper should be
high-grade and must be carefully boiled with alkali before being used
(Note 3). The arrangement for shaking the bottle is shown in the
diagram (Note 4). The driving pulley is connected to the reaction bottle
by a wooden or preferably a metal rod. The rod in turn is attached by a
yoke to a metal ring which circles the bottom of the bottle. The ring
opens on the back side of the bottle and is held together by a wing-nut
and bolt. In order to hold the stopper in the bottle when the latter is
filled with hydrogen under pressure, a metal strip | is clamped tightly
over the stopper. This strip is screwed to the long wooden bottle holder
which extends between the bearings, and a short wooden piece which
fits around the neck of the bottle is attached to the longer one by means
of screws held by wing-nuts. This arrangement permits removal of the
bottle from the apparatus without detaching the metal strip.

The chief precautions in setting up this reduction outfit are first
to have every piece free from catalytic poisons and second, to be certain
that there are no leaks (Note 5). The latter are sometimes an annoying
factor and the complete apparatus should be carefully tested before
attempting any reductions for standardizing the hydrogen tank. The
apparatus is put together in final form with the empty reduction bottle
attached to the hydrogen tank exactly as it is arranged in a reduction.
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The tank is then filled with hydrogen until the gauge reads 2.5-3 atm.
(40-45 Ibs.) and the temperature of the tank recorded. The reading of
the gauge is observed as soon as equilibrium is reached and the bottle is
then shaken for six to eight hours. Observations are made of the drop in
pressure, taking into account any change of temperature which may
occur during this time.

Fic. 1.

In general ifthe drop in pressure islessthan 0.03 atm. (0.5 Ib.) in
the time indicated the apparatus may be considered sufficiently free
from leaks for ordinary work.
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For some reactions it is advantageous to heat the mixture, and
the following arrangement is very satisfactory for this purpose. The bottle
H is wrapped with moistened asbestos paper to a thickness of about
3 mm. and the paper is then allowed to dry. When the asbestos is
thoroughly dry the bottle is wound with a coil of No. 24 Nichrome wire,
beginning the coil at the bottom of the bottle and making the turns about
9 mm. apart. The wire is then covered with a 3 mm. layer of asbestos,
which is moistened and allowed to dry, after which the wire is wound
around the bottle in another coil from top to bottom. The second coil is
covered with asbestos as before, and the ends of the wire are connected
to the terminal wires from a source of current. These wires are led along
the bottle to the neck and held by means of tape in order to avoid
excessive shaking. A variable resistance in the circuit is used to regulate
the temperature.

Il. Use of the Apparatus.—The tank A is filled with hydrogen to a
pressure of 3-3.5 atm. from the cylinder D (Note 6). The solution, in a
suitable solvent, of the substance to be reduced is poured into the bottle
H and the platinum oxide is added (Note 7). The bottle is attached to the
apparatus and evacuated by opening valves E and F and closing C. In
the case of low-boiling solvents, the evacuation is continued only until
the solvent begins to boil; in other cases it is continued until the
pressure as recorded by the manometer remains fairly constant. The
valve E is then closed and hydrogen is admitted to the bottle H from the
tank A by opening valve C (Notes 8 and 9). When the pressure in the
bottle has become adjusted the pressure of the hydrogen and the
temperature of the tank A are recorded. Shaking is started. Within a few
minutes the brown platinum oxide turns black (see Note 5, p. 95) and
the absorption of hydrogen begins. The shaking is continued until the
theoretical amount of hydrogen has been absorbed. The hydrogen
remaining in the bottle is removed, air is admitted and the mixture
allowed to stand or, if necessary, shaken for a few minutesin order to aid
the settling of the catalyst. In certain cases where the catalyst settles
spontaneously at the end of the reduction it is not necessary to shake
the mixture with air. The solution may be decanted from the main
portion of the catalyst and a second reduction carried out. In cases where
the catalyst cannot be used directly for another reduction (see Note 8, p.
97) the solution is filtered, preferably through an asbestos filter (Note
10) and fresh solvent is used for washing. The reduction product is
isolated from the filtrate, usually by distilling off the solvent. The
reduction of ethyl p-nitrobenzoate to ethyl p-aminobenzoate (p. 66) and
benzalacetophenone to benzylacetophenone (p. 36) are described in
detail in this volume.
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[l. Standardization of the Apparatus.—After making certain that
there are no leaks in the apparatus (Note 5) the hydrogen tank may be
standardized by reducing 11.6 g. (0.1 mole) of pure maleic acid (Note II)
dissolved in 150 cc. of 95 per cent alcohol using 0.1 g. of catalyst (p. 92).
The reduction is carried out according to the procedure described in part
1. Shaking of the mixture is continued until no more hydrogen is
absorbed; the theoretical amount is absorbed by 0.1 mole of maleic acid
within twenty or thirty minutes. The temperature of the tank is recorded.
The decrease in pressure corresponds to 0.1 mole of hydrogen at the
observed temperature. If the succinic acid is desired it may be recovered
merely by filtering the platinum, evaporating the alcohol and crystalliz-
ing from about 10—15 cc. of boiling water. The yield of product is
10—11.5 g. (84-98 per cent of the theoretical amount) depending on the
care used in crystallization.
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2. A copper tube may be used for this connection but is less
satisfactory since the shaking tends to wear it out at the joints.

3. It is advisable to boil the tube and stopper with several
portions of 20 per cent sodium hydroxide until the solution is no longer
colored yellow, after which the boiling is carried out several times with
distilled water.

4. The motor, pulley and the supports for the reaction vessel must
be attached firmly to a heavy wooden stand which will allow as little
motion as possible in the apparatus during shaking, thus reducing to a
minimum the possibility of the gradual formation of |eaks.

The arrangement for shaking should be so made that the
reaction bottle is agitated at a rate above which no difference in the
speed of reduction is observed. In this laboratory the motor used is a
1/30 h.p., 1760 r.p.m., the pulley on the motor 2.5 cm. in radius, and the
wooden driving pulley 7.5 cm. in radius. The distance from the center of
the pulley to the hole for attaching the rod to the reaction bottle is
3.2 cm., the distance from the center of the pulley on the motor to the
center of the driving pulley to the bottle attachment is 30 cm. Consider-
able latitude is possible in these measurements. Although the appara-
tusin Fig. | isreadily set up in any laboratory, a more compact and more
stable form is shown in Fig. 2. The uprights which support the bottle
consist of 1.3 cm. (one-half inch) piping surmounted by T-couplings. The
uprights, driving pulley, and motor are firmly screwed down to a heavy
wooden stand. An apparatus similar to this can be purchased complete
from the Standard Calorimeter Co., East Moline, 111

5.1t is quite necessary that the welding of the tank is perfect and
free from pin holes. Leaks frequently appear where the tubes are welded
in the top of the tank. These may be eliminated by brazing thejoints. A
less satisfactory way is to use a cement of litharge and glycerol. This
cement may also be used with success on leaky valves. Occasionally leaks
occur in the rubber tubing or its connections with the bottle or tank, but
these are unusual.

6. Electrolytic hydrogen was used in all experiments. This
hydrogen is essentially free from all impurities except oxygen. Since
oxygen in general has no harmful effect upon the reduction, no purifica-
tion is necessary. If, however, oxygen-free hydrogen is needed, it must
be passed over heated platinized asbestos.

7. This procedure may be varied in certain cases where it seems
advantageous to reduce the platinum oxide to platinum black in the
presence of the solvent alone (see Note 12, p. 98)
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8. During the reductions it is usually advisable not to allow the
pressure in the tank A to drop below about 2 atm. if the reduction is to be
carried out in minimum time. When the gauge registers 2 atm. the tank
is closed off from the reducing bottle and the pressure is increased to
about 3-3.5 atm. by the admission of more hydrogen from D.

9. Ordinarily traces of air in the hydrogen have no deleterious
effect upon the reductions. If in any experiment, absolute freedom from
air is desired the bottle may be evacuated and refilled with hydrogen
two or more times. In this way the air is all washed out of the bottle.

10. When paper filters are used the rapid suction of air through
the paper in the presence of the catalyst often causes spontaneous
combustion of the filter. Paper filters may be used, however, if care is
taken to keep the filter covered with solvent while suction is being
applied; just before the last portion of solvent has run through, the
suction is stopped.

11. Instead of pure maleic acid, 10.6 g. (0.1 mole) of pure
benzaldehyde may be used for the standardization. In this case 1 cc. of
0.1 molar ferrous sulfate is added to the mixture of benzaldehyde,
alcohol and catalyst before the reduction is started (see Note 13, p. 98).
The reduction is complete in fifteen to thirty minutes.

3. Forms of Apparatus

Other forms of catalytic reduction apparatus which may be used
in the laboratory have been described in the following articles.

Paal and Amberger, Ber. 38, 1390 (1905); Paal and Gerum, Ber. 41,
813 (1908); Waser, Ueber Derivate des Cyclooctans (Promotionsarbeit)
Zurich, 1911, p. 54; Willstatter and Hatt, Ber. 45, 1472 (1912); Skita
and Meyer, Ber. 45, 3594 (1912); Stark, Ber. 46, 2335 (1913); Boeseken,
Van der Weide and Mom, Rec. trav. chim. 35, 267 (1916); Rosenmund
and Zetzsche, Ber. 51, 580 (1918); Adams and Voor hees, J. Am. Chem.
Soc. 44, 1403 (1922); Klimont, Chem. Ztg. 46, 275 (1922); Escourrou,
Parfums France 26, 88 (1925). Source: Adams 1928
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Reductions Using Palladium: Chapter 3
Trialkoxyphenylethylamines

by Gesellschaft Fur Chemische Industrie

Basle, Switzerland January 8, 1930
H3CO
HaCO NH2
OCHsg
Mescaline

To asuspension of 40 grams of triethoxynitrostyrenein 700 cc. of
alcohol, there is added a solution of 1 gram of palladious chloride in
40 cc. of water and 25 cc. of concentrated hydrochloric acid, and the
solution is then reduced with hydrogen at 15° C. in a shaking flask.

When absorption of hydrogen is finished, the separated
palladium is filtered and the alcohol distilled until nearly to dryness.
The residue is made alkaline and extracted with ether. The ether is
distilled and the residue extracted in dilute hydrochloric acid. The
portion insoluble in acid is separated by means of ether and the base is
precipitated by means of caustic soda lye, extracted and fractionated. At
140° C. at 1 mm. pressure colourless triethoxyphenylethylamine
distills. The hydrochloride forms white crystals soluble in water and of
melting point 178—179°

10 grams of 4-n-butoxy-3,5-dimethoxynitrostyrene are dissolved
in 200 cc. of glacial acetic acid containing, 1.5 grams of hydrochloric
acid. After addition of 0.2 gram of palladious chloride as a catalyst, the
whole is reduced with hydrogen at ordinary temperature. The glacial
acetic acid is distilled in a vacuum and the crystalline residue, which is
the hydrochloride of the 4-n-butoxy-3,5-dimethoxy-phenylethylamine is
recrystallised from ethyl acetate. It forms white crystals of melting point
153—154° C. which are easily soluble in water.

In place of palladious chloride also colloidal palladium,
chloroplatinic acid, colloidal platinum, platinum black, etc. may be used.

3,4,5-triethoxy-phenylethylamine hydrochloride; white crystals
soluble in water and a melting point 178—179° C.

4-n-Butoxy-3,5-dimethoxyphenylethylamine hydrochloride; white
crystals of melting point 153—154°, which are easily soluble in water.

Source: Gesellschaft 1931
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p-Methoxy-N-methylamphetamine
Preparation

by Knoll A.G.
Ludwigshafen a. Rein, Germany May 26, 1936
CHsg
H3CO HN\CHS
N-Methyl-PMA

1 mol. (164 gms.) of p-methoxy-benzylmethyl| ketone, 500 ccs. of
ether, 150 ccs. of 1% colloidal platinum solution, 15 ccs. of 10% platinum
chloride solution and 121 ccs. of 40% aqueous methylamine solution are
shaken for 4 hours with hydrogen under 3 atmospheres excess pressure
in a shaking machine. After completion of the hydrogen absorption the
resulting base is taken up in ether and the ethereal solution is extracted
with dilute acid. On adding alkali to the acid solution the resulting base
[3-(p-methoxyphenyl)~isopropyl-methylamine separates out as an oil. The
oil is separated from the mother liquor. Source: Knoll 1938

p-Dimethoxyphenylethylamine
Preparation

by Milton Green
Cambridge, Mass June 8, 1955

The reduction is preferably performed in a mixture of acetic and
sulfuric acids as the reaction medium. Suitable reaction conditions are
room temperature and a pressure of 2 to 3 atmospheres. The reaction is
preferably run for a short period after hydrogen uptake ceases.

Conventional palladinized barium sulfate catalysts may be used
in this process. A preferred catalyst comprises about 7-8%, by weight, of
palladium. It may be prepared by precipitating barium sulfate in the
presence of freshly precipitated palladium.
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2,5-Dimethoxyphenethylamine

OCHg3

OCHsz

2,5-dimethoxy-nitrostyrene (5 g.) is dissolved in a mixture of
glacial acetic acid (125 mL.) and concentrated sulfuric acid (19 g.). Five
grams of palladinized barium sulfate are added and hydrogen is passed
through the mixture at room temperature. The mixture is shaken
continually during the reaction. Ninety percent of the theoretical amount
of hydrogen (4 moles) is absorbed in 10 minutes, after which no further
hydrogen uptake is noted. Shaking of the mixture is continued for a half
hour, after which the mixture is cooled and sufficient 5 N sodium
hydroxide is added to neutralize the sulfuric acid. Methanol (250 mL.) is
then added to complete precipitation of sodium sulfate. The salt is washed
and filtered with methanol and the combined filtrates and mother
liguor are evaporated in vacuo. The residue is made strongly alkaline
and extracted with 100 mL. of ether. The extract is dried over potassium
hydroxide after which the solvent is removed and the residue distilled
giving 3 g. (68% yield) of 2,5-dimethoxyphenethylamine boiling at 148°
C./8 mm. The product is a pale yellow oil, which forms a white
hydrochloride melting at 139° C. Source: Green 1962

Hydrogenations Using Platinum

by Imperial Chemical Industries Limited
London, UK October 31, 1961

22.8 Parts of ethyl |-(3-methoxyphenyl)-R-nitropropyl ether are
dissolved in 135 parts of acetic acid, and 25 parts of 4N sulphuric acid,
1 part of 5% palladised charcoal and 0.3 part of platinum oxide are added
to the resulting solution. The mixture is stirred in an atmosphere of
hydrogen at a pressure of 100 atmospheres and at 18—23°C. until
absorption is complete. The mixture is filtered and the filtrate is
evaporated to small volume in vacuo. The residue is stirred with
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200 parts of water and 50 parts of ether. The aqueous layer is separated
and evaporated to small volume in vacuo. 100 Parts of 4N sodium
hydroxide are added to the residue and the mixture is extracted with
400 parts of ether. The ethereal extract is washed with saturated
sodium chloride solution, dried and evaporated to dryness in vacuo. A
solution of 12.9 parts of the residual oil thus obtained in 20 parts of
acetone is added to a solution of 7.8 parts of oxalic acid dihydrate in
60 parts of acetone. When the separation of solid is substantially com-
plete, the mixture is filtered and the residual solid is crystallised from a
mixture of ethanol and ethyl acetate. There is thus obtained 2-ethoxy-2-
(3-methoxyphenyl)-I-methylethylamine hydrogen oxalate, m.p. 142—
143°C.

A mixture of 2 parts of 2-methoxy-2-(3-methoxyphenyl)ethylamine
hydrochloride, 20 parts of saturated aqueous sodium chloride solution
and 5 parts of 4N sodium hydroxide solution is extracted with 50 parts
ether. The ether extract is washed with saturated aqueous sodium
chloride solution, dried and evaporated. The residual oil consists of
2-methoxy-2-(3-methoxyphenyl)ethylamine.

Source: Imperial Chemical Industries Limited 1966

2-(N-Methylamino)-2-methyl-1-phenyl-propane
Preparation

by William F. Bruce, Joseph Lester Szzabo
and Samuel Tubis
Delaware, Pennsylvania  December 23, 1948

250 mg. of I-chloro-2-(N-methylamino)-2-methyl-I-phenyl
propane hydrochloride was dissolved in 2 cc. of warm methanol and
hydrogenated in the presence of 250 mg. of palladium barium carbonate
catalyst with provision for the absorption of the carbon-dioxide formed.
When the theoretical amount of hydrogen had been taken up the
mixture was filtered to remove the catalyst, concentrated to small
volume and extracted with ether. After separating the ether the residue
was further concentrated yielding a white crystalline solid. This solid on
solution in water, strongly alkalizing, extraction with ether and removal
of the ether yielded 2-(N-methylamino)-2-methyl-l-phenyl propane
identified as the picrate by melting point 155-156° and mixed melting
point 154.0 -154.5°, with an authentic sample melting at 150-153°.

Source: Bruce 1952
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Ephedrine from Methyl Phenyl Di-ketone

by Richard H.F. Manske
Indianapolis, Indiana July 31, 1928

The methyl phenyl di-ketone, sometimes called 1-phenyl,
1,2-propanedione, which would be the di-ketone used for condensation
with methylamine and the subsequent hydrogenation in the presence of
a catalyst to produce ephedrine, is known, as are certain other di-
ketones.

7.4 parts of methyl phenyl di-ketone, whether obtained as above
outlined or in some other manner, is now treated with 50 parts of ethyl
alcohol, and an alcoholic solution of methylamine containing about
3 parts of methylamine is added. A slight temperature rise is noted, due
to the formation of the imido-carbonyl compound... A small amount of
platinum catalyst (0.2) partsis aconvenient quantity), suitably prepared
to make it effective as a catalyst as outlined in the literature, is added;
and the flask is filled with hydrogen. The mixture is suitably agitated,
until hydrogenation is complete. In this action, the hydrogen reacts with
the imido-carbonyl compound that had been produced, with the
platinum acting as a catalyst, and produces hydrogenation of such
imido-carbonyl compound.

When the hydrogenation is completed, which is indicated by the
fact that no more hydrogen is taken up, air is admitted; whereupon the
catalyst readily coagulates, and may be removed by filtration. The
filtrate is evaporated, preferably under reduced pressure, to a small
volume; is made faintly acid with hydrogen chloride; and is evaporated
again; whereupon on cooling, ephedrine hydrochloride usually separates
out as a white crystalline salt, which is separated from the liquid This
crystalline salt consists mainly of racemic ephedrine hydrochloride, with
a relatively smaller amount of racemic pseudoephedrine hydrochloride.
These may be separated by known methods, as by fractional crystalliza-
tion from chloroform. A substantially pure racemic ephedrine hydrochlo-
ride may thus be obtained, whose melting point is about 186° C. The
racemic ephedrine hydrochloride has the formula:

Source: Manske 1931
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Reductions Using Aluminum Amalgam

164 gms of p-methoxybenzyl-methyl-ketone, 2500 ccs. of ether,
500 ccs. of methanol, 100 ccs. of 40 % aqueous methylamine solution and
100 gms. of activated aluminium turnings are stirred for 6 to 7 hours
with occasional slight warming. On completion of the conversion the
mixture is filtered and the resulting base R-(p-methoxyphenyl)-
isopropylmethylamine separated from the solution by adding dilute acid
thereto. On adding alkalies the free base is obtained in the form of an
oil. Source: Knoll 1938

Replacement of P-2-P with phenylacetaldehyde produces
phenylethylamine.

2-Amino-2-methyl-l-phenyl-1-propanol
Preparation

by William F. Bruce, Joseph Lester Szzabo
and Samuel Tubis
Delaware, Pennsylvania  December 23, 1948

OH
CHs

NH2
Phenylpropanolamine

Six gms. of nitro compound are dissolved in 50 mL. of 95%
ethanol, and 20 gms. of zinc pellets (20 mesh) are added, together with a
few drops of ferric chloride. Then while stirring and with the tempera-
ture maintained at 40° C, 35 mL. of 12 N. sulfuric acid are added, drop
wise, during the course of 1 hour. Stirring is continued at 40° C. for six
hours, then for an additional 18 hours at 20-25° C. The solution is then
decanted from the zinc, made very alkaline, and extracted with ether.
Concentration of the latter yielded crystals of 2-amino-2-methyl-I -
phenyl-1-propanol having a melting point prior to purification of 80-89°
C. Recrystallization from hot benzene raised the melting point to
99-99.5° C.

Source: Bruce 1952
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Electrolytic Preparation of
2,5-Dimethoxyphenylethylamine

9 g 2,5-dimethoxynitrostyrene were suspended in a mixture of
200 ccm alcohol, 100 ccm glacial acetic acid and 30 ccm conc. hydrochlo-
ric acid and 4 hours with 30-35° at a prepared lead cathode were
reduced (current density 0.07 Amp./ cm2 cathode). The received color-
less solution was processed in usual way and 4 g 2,5-dimethoxy-phenyl-
ethylamine received, with 148° and 8 mm distilled over. The hydrochlo-
ride formed colorless needles melting point. 139° according to literature.

Source: Sugasawa 1941 Translated by Otto

Preparation of Vanillin from Isoeugenol

by Martus Otto and Albert Verley
Courbevoie, France July 8, 1895

The object of of invention is to obtain vanillin in a cheap and
expeditious manner by synthesis. To effect this object we oxidize a
solution of isoeugenate of soda (or other convenient base) and treat the
resulting product with an acid and separate the vanillin so produced.
This oxidation may be effected by electrolyzing an alkaline solution of
isoeugenate of soda, either cold or warm preferably at the temperature
of an ordinary water-bath. This electrolysis may be conveniently effected
by placing the solution of isoeugenate of soda in a vessel standing in a
water-bath and connected with a vessel containing, a solution of soda by
a U -shaped tube which passes through the sides of the respective
vessels at a convenient height above the bottoms of the vessels.
Electrodes, preferably of platinum, are placed in the vessels and
connected to the respective poles of a source of electricity, the electrode
in the vessel containing the solution of isoeugenate of soda being at the
bottom and connected by an insulated wire, so that the current may
pass through the whole mass of the fluid and oxidize the isoeugenate of
soda. By this arrangement the oxidation is collected without any
substantial mixing of the two liquids. The reaction which takes place is
the oxidation of the isoeugenate of soda as before explained, and thereby
its change into vanillate of soda. The subsequent treatment with an acid
(which may for instance be oxalic acid or sulphuric acid diluted with its
own volume of water) forms a sodium salt in accordance with the acid
used and sets free the vanillin.
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MANUFACTURE OF VANILLIN
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To ascertain if the oxidation of the isoeugenate of soda is
complete the quantity of by drop, in which is set free at the negative pole
may be measured and from it be deduced the quantity of oxygen set free
at the positive pole; or the test may be simply made by reference to the
guantity of oxygen at the positive pole; but the invention is not limited,
of course, in any way to any particular test.
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The accompanying drawing illustrates diagrammatically an
apparatus which may conveniently be used in carrying out our process.

The solution of isoeugenate of soda is placed in the vessel A. In
the vessel B we place solution of soda serving merely as a conductor
between the positive electrode and the negative electrode b. These ves-
sels are connected by a U-shaped tube C at a convenient distance above
the bottoms of the vessels, so that while the liquid forms a continuous
path closing the internal circuit of the electrolytic bath there will be no
mixing of the products formed around the respective electrodes. This
arrangement is adopted for economy and to increase the yield from the
operation. The products of oxidation formed around the positive
electrode are those utilized in our process of making vanillin, and it is
preferred that they should not be contaminated by the products formed
at the negative pole. The electric circuit is completed by connecting the
terminals of electrodes a and b respectively with the positive and
negative poles of an electric generator preferably one furnishing a
continuous current of low tension.

When the oxidation isjudged to be complete the solution is treated
with an acid which sets free the vanillin. It can be purified with bisulphide
of soda and by repeated crystallization, as may be found requisite.

Source: Otto 1896

The Electrolytic Preparation of
Salicylic Aldehyde from Salicylic Acid (1)

by Kendall S. Tesh with Alexander Lowe (2)

Salicylic aldehyde is prepared electrolytically by the reduction of
salicylic acid (sodium salt) to the aldehyde. The ordinary type of
diaphragm cell is used with a mercury cathode, using boric acid and
sodium sulfate as catholyte. A current density of 6 amp. per sq. dm. is
used, and the temperature is kept between 15° and 18° by means of a
freezing mixture. The aldehyde is fixed as soon as formed by means of
sodium bisulfite, and is recovered by means of acid hydrolysis and steam
distillation. Up to the present stage of the process the best yield
obtainable is 55 per cent.

The purpose of this research was to study the experimental
details for the preparation of salicylic aldehyde by the reduction of
salicylic acid (sodium salt) electrolytically.



Salicylic Aldehyde from Salicylic Acid (1) 41

In 1906 Dr. Hugo Weil patented a process (3) for the reduction of
salicylic acid to salicylic aldehyde electrolytically. However, a number of
important experimental details were omitted and no yields were stated.
Two years later an article by Carl Mettler (4) appeared on the
electrolytic reduction of salicylic acid (sodium salt) to salicylic aldehyde
which was identical with the patent of Weil.

Several important details are lacking in the publication. The
article claims from 30 to 50 per cent yield of salicylic aldehyde, but the
best yield the writers could obtain by following the details given was
20 per cent. It was for the purpose of increasing the yield and working
out the details of the process that this research was undertaken.

When salicylic acid is reduced with the reducing agents commonly
employed in the laboratory, the chief product is salicyl alcohol (5). This
salicyl alcohol on treatment with acids is converted into a resinous
product forming "saliretin." The reduction, however, should take place
in two stages, going first to the aldehyde and then to the alcohol, as
follows:

Since the second step in the reduction seems to take place more
readily than the first, it is evident that something should be put into the
solution, which will remove the aldehyde produced as fast as it is formed,
either by extraction or combination, thus protecting it from further
reduction to the alcohol.

A number of different methods were tried to accomplish this
result. First, removal by steam distillation as fast as formed; second,
extraction with benzene; and third, combination with p-toluidine,
p-naphthylamine and sodium bisulfite. Up to the present point in the
research, combination with sodium bisulfite seems to give the best
results.

Experimental Part

The usual diaphragm type of electrolytic cell is used in all of the
experiments except those at a boiling temperature. (Experiment No. 10,
Table 1) The cell is immersed in a cooling mixture or cold water to
maintain the desired temperature. A mechanical stirrer is used in all
experiments. Unless otherwise stated, the mercury layer is not stirred
with the mechanical stirrer. In all cases a platinum spiral anode is used.

A typical experiment is as follows:

The bottom of a 600 cc. low form beaker is covered to a depth of
1 cm. with mercury, which serves as the the cathode. This gives an area
of 50 sg. cm. Two cylindrical porous cups (8x2 cm.) are suspended from
the sides of the beaker so that the bottoms of the cups are about 2 cm.
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from the surface of the mercury. These hold the anodes which consist of
two coils of platinum wire. The anolyte is 10 per cent sodium sulfate
solution. The cathode mercury layer is connected to the source of
current by means of a platinum wire encased in glass tubing.

Into the cell is then placed a solution of 15 g. sodium sulfate.
15. g. boric acid and 14 g. of salicylic acid (0.1 mole), just neutralized
with the calculated amount of sodium hydroxide. The solution is then
diluted to, 175 cc. All the boric acid not dissolve in this quantity of
solution, but is kept in suspension by means of rapid mechanical
stirring. The cell is placed in a cooling mixture, and when the tempera-
ture reaches 15° to 18° the current is turned on. A temperature of 15° to
18° is maintained throughout the experiment. A current of 3 amp.
(6 amp. per sg. dm.) is then passed through the solution for a period of
1 hr. 55 min., which is slightly more than the calculated amount
(5.4 amp.-hr.) necessary to reduce the salicylic acid to salicylic aldehyde.
During the electrolysis 20 g. sodium bisulfite are added at the rate of
about 15 g. every 10 min. It has been found best not to begin the
addition of the sodium bisulfite until the electrolysis has been started
about 5 min, since the bisulfite reduced to sulfur when added to soon, or
too rapidly thereafter.

At the conclusion of the electrolysis the porous cups are removed,
washed with distilled water, and the white precipitate, which usually
collects on the outside, scraped off and returned to the solution. This
white precipitate consists chiefly of boric and salicylic acids. The
stirring is continued for 30 min. the current is shut off in order to make
use of the sodium amalgam, which is built up during the electrolysis.
The solution is then decanted from the mercury, which is washed
several times with 50 cc. portions of distilled water. Then 20 cc. concen-
trated H2S04, in 100 cc. of water are added to the solution and steam
distilled.

The salicylic aldehyde distills over as avery paleyellow oil, heavier
than water, and collects at the bottom of the received. The steam
distillate is then extracted with ether, the extract treated with NaHCO3
to neutralize any acid which distills over, then dried over Na2SO4 and
distilled. The residual liquor after steam distillation always contains
some resin (0.2-2.0 g.) It is filtered hot and allowed to cool, in order to
recover any unused salicylic acid. In this experiment no salicylic acid is
recovered.

Yield of salicylic aldehyde 6.7 g., 55 per cent. Current efficient's
the same. The yield was calculated on the total amount of salicylic acid
started with.
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It is found that the use of sodium bisulfite materially increases
the yield of salicylic aldehyde. Further, that the lower temperatures (15°
to 18°) favor the yield of salicylic aldehyde. At higher temperatures less
salicylic aldehyde is produced and more of the resinous product. Up to a
current density of 8 amp./sq. dm. the yield of salicylic aldehyde is
increased. Intermittent electrolysis or stirring after electrolysis is
necessary for good current efficiency since a sodium amalgam is built up
during the electrolysis. Increasing the time of electrolysis seems to
increase the quantity of resin formed. Increasing the concentration of
salicylic acid (sodium salt) has little or no effect.

Further work is in progress to increase the yield of salicylic
aldehyde.

References:

1. Manuscript received February 12, 1924.

2. Contribution from the Department of Chemistry, University of
Pittsburgh, Pittsburgh, Pa.

3D.RP, 196,239(1906).

4. Ber., 41, 4,148 (1908).

5. Ber., 39: 2,933 (1906).

Source: Tess 1924

Preparation of Gallic Acid from Tea Leaves
and other Tannin Containing Materials

by Paul A. Krueger, Lawrence A. Patterson,
Robert J. Turner, Ferguson, Robert D. Rands, Jr.,
Greendale, Montanna April 19, 1952

It has been customary to prepare gallic acid by hydrolysis of
tannin. The tannin is generally produced from certain tannin-contain-
ing materials such as Chinese nut galls, by extraction with water or
some other solvent followed by evaporation to obtain the tannin in solid
form or in the form of a concentrated solution. However, the process is
dow, large amounts of solvent must be evaporated and the soluble gums
and resins also present in the tannin-containing material interfere with
extraction of the concentrated liquors and purification of the gallic acid.
Moreover, the gallic acid so obtained still contains impurities which must
be removed by further processing before the produce is suitable for
many purposes.
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According to one embodiment of this invention, tannin- contain-
ing materials are hydrolyzed with a hydrolyzing agent such as an acid
or alkali and the gallic acid thus formed is extracted from the hydrolysis
liguors with a water-immiscible solvent for gallic acid. After separation
from the agueous phase the solvent extract is steam distilled to remove
the solvent. The resulting aqueous solution can then be treated with
iron-free activated carbon and filtered if desired, after which crystals of
gallic acid are obtained on cooling the concentrated aqueous liquor by
this process almost all of the non-gallic acid material and the residual
coloring matter remain in the hydrolysis liquor and the resulting gallic
acid is of light color and good quality.

Although tannin-containing vegetable substances are preferably
hydrolyzed in accordance with the present invention without prior
isolation of the tannin, tannin or tannin-containing liquors obtained by
any suitable procedure may also be utilized as a starting material for
the acid or alkali hydrolysis disclosed herein. Acid hydrolysis, such as by
heating the tannin-containing material with sulfuric acid for thirty to
forty hours, normally yields only seventy-five to eighty per cent as much
gallic acid as is obtained by a one-hour hydrolysis with sodium hydrox-
ide. Alkaline hydrolysis is also advantageous for the reason that less
color is formed in the reaction mixture, and therefore a lighter colored
product is obtained.

The gallic acid can be isolated by crystallizing it directly from the
hydrolysis mixture but a purer and more desirable produce is obtained
by extracting it from the liquor with a water-immiscible solvent.

Illustrative of suitable water-immiscible solvents for gallic acid
are methyl isobutyl ketone, methyl isobutyl carbinol, mixtures of
isomeric amyl alcohols, isoamyl alcohol, and cyclohexanone.

As a further embodiment of this invention, the amount of water
required for the hydrolysis of the tannin-containing materials can be
reduced by replacing part of it with a portion of the water-immiscible
solvent, in which case less solvent is required in the subsequent
extraction step.

Examples of tannin-containing materials are tea leaves, tara pods,
Chinese nut galls, divi divi pods, sumac leaves and Aleppo galls.

It has also been found that the presence of certain reducing agents
during the hydrolysis of the tannin-containing material considerably
decreases the amount of color formed during that operation thereby
simplifying the purification of the product. A reducing agent such as
sodium hydrosulfite, for example, has been found to be particularly
effective during alkaline hydrolysis while other reducing agents such as
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sulfur dioxide and sodium bisulfite have been found to be particularly
useful during acid hydrolysis.

Although it is convenient to separate the solvent from the gallic
acid by steam distillation, other methods are applicable. For example,
the solvent can be evaporated, or distilled off or the gallic acid can be
extracted from the solvent with water or an aqueous alkali solution.

Example 1

To ground tara (150 g.) and water (60 mL.) was added 50 per cent
sodium hydroxide solution (120 g.) and methyl isobutyl ketone (60 mL.).
The mixture was stirred at reflux temperature for one and one-half hours
and then cooled. Sufficient 60° Be. sulfuric acid was, added to neutralize
the alkali and liberate the gallic acid from its salts.

The gallic acid was extracted from the hydrolysis liquor with three
successive 1500 mL. portions of methyl isobutyl ketone. After separat-
ing the ketone extract from the reaction mixture by decantation, it was
steam distilled and the hot residual extract was then treated with
iron-free activated carbon and allowed to cool. The crude gallic acid which
crystallized from the solution was filtered off and dried. Yield 54 g.

HOOC OH

Gallic Acid OH
OH

To ground Chinese nut galls (120 g.) and methyl isobutyl ketone
(60 mL.) mixture was stirred at the reflux temperature for one and
one-half hours and then cooled. Sufficient 60° Be sulfuric acid was added
to neutralize the alkali and liberate the gallic acid and its salts. Gallic
acid was extracted with three successive 1500 mL. portions of methyl
isobutyl ketone which were separated from the reaction mixture by
decantation. The ketone extract was steam distilled and the hot residual
extract was then treated with iron-free activated carbon and allowed to
cool. Crude gallic acid which crystallized from the aqueous solution was
filtered off and dried. Yield 59 g.
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Example IX

To ground sumac leaves (150 g.) and water (60 mL.) was added
50 per cent sodium hydroxide solution (120 g) and methyl isobutyl
ketone (60 mL.). The mixture was stirred at reflux temperature for one
and one-half hours and cooled. Crude 60° Be sulfuric acid was added to
neutralize the alkali and liberate the gallic acid from its salts.

The gallic acid was extracted with three successive 1500 mL.
portions of methyl isobutyl ketone which were separated from the
reaction mixture by decantation. The ketone extract was steam distilled
and the hot residual extract was then treated with iron-free activated
carbon and allowed to cool. Crude gallic acid crystallized from the
aqueous liquor and was filtered off and dried. Yield 33 g.

Source: Krueger 1955 References: Collins 1995, Connolly 1993

Preparation of Trimethoxybenzoate Salts
and Trimethoxybenzoic acid

by Muthunadar P. Periasamy

Creve Coeur, MO September 29, 1982
HOOC OCHg3
OCHgs
OCHg3;

3,4,5-Trimethoxybenzoic Acid

The tannin or tannic acid employed can be any hydrolyzable
tannin such as that obtained by extraction thereof from such tannin-
containing materials as tara pods, Chinese nut galls, Aleppo galls, sumac
leaves, etc. Taratannin (i.e, tannin obtained by extraction from tara
pods) is preferred.
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Example 1
Preparation of 3,4,5-Trimethoxybenzoic Acid
from Aqueous Taratannin

To 250 mL. of aqueous taratannin (gallic acid content approxi-
mately 102 grams, 0.6 mole) are added 192 grams of 50% NaOH and
240 grams of dimethyl sulfate in portions at 20°-40°C. over a 3-6 hour
period. The reaction mixture is refluxed for 1-3 hours with 48 grams of
50% NaOH. Upon cooling to 30°-60° C, 48 grams of 50% NaOH and 120
grams of dimethyl sulfate are added in portions over a 2-4 hour period.
After treating with an additional 48 grams of 50% NaOH, the reaction
mixture is refluxed for 1-3 hours. At the end of hydrolysis, the reaction
mixture is cooled and acidified with concentrated hydrochloric acid to
precipitate 3,4,5-trimethoxybenzoic acid (TMB acid). The precipitated
product is isolated and dried to give 107-112 grams of TMB in 84-87%
yield.

Example 2

Preparation of 3,4,5-Trimethoxybenzoic Acid
from Aqueous Taratannin

To a 50 gallon reactor containing 108 Ibs. of aqueous taratannin
(gallic acid content approximately 34.6 Ibs), charge 72 Ib of 50% NaOH
and 90 Ibs of dimethyl sulfate in portions over a 2-6 hour period while
maintaining a temperature of 20°-40° C. Then, the reaction mixture is
refluxed for 2-4 hours with 21 Ibs of 50% NaOH. Upon cooling to 30°-60°
C, the reaction mixture is treated with 45 Ibs of dimethyl sulfate and
18 Ibs of 50% NaOH over a 2-4 hour period. Then, after the addition of
an additional 27 Ibs of caustic, the reaction solution is refluxed for
2-4 hours. Upon completion of hydrolysis, the reaction mixture is cooled,
acidified to 3-5 pH with concentrated hydrochloric acid to yield
36-37 Ibs. of dried 3,4,5-trimethoxybenzoic acid in 84-86% yield.

Source: Periasamy 1985
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Syringic Acid from Trimethylgallic Acid

by Marston Taylor Bogert

and Bernard B. Coyne 1929
HOOC OCH3
Syringic Acid OH
OCH3

Most of this acid required for the experiment work was obtained
from the trimethylgallic acid by the method of Bogert and Ehrlich.

Alimchandani and Meldrum, as well as others, have suggested
the use of concentrated sulfuric, in place of the fuming acid, for accom-
plishing this demethylation but, in our experience, unless the reaction
was conducted as follows, the product contained some unchanged
trimethylgallic acid.

To 300 g. of concentrated sulfuric acid, 60 g. of trimethylgallic
was added all at once and the solution kept for six hours at 40° with
occasional agitation. It was allowed to cool, left overnight at room
temperature and then stirred into 300 cc. of water without external
cooling. The syringic acid which separated was collected, washed with
cold water and crystallized from boiling water in the presence of a
decolorizing carbon. From the original mother liquor more syringic acid
separated on standing and on concentration. Additional amounts may
be recovered from the wash waters and second mother liquor; total yield
of crude acid, 45 g., or 80%; after one crystallization, 35 g., or 63%. The
carefully purified acid was odorless. The melting point varies some-
what depending upon the rapidity of heating and is generally preceded
by a sintering or softening. The product obtained as described sintered
at 204° and melted at 206.5° (corn). Koerner and Gadamer reported the
m.p. as 202°, Graebe and Martz and Bogert and Ehrlich as 204°,
Alimchandani and Meldrum as 206-207° and Anderson and Nabenhauer
as 209-210°. Source: Bogert 1929

References: Alimchandani 1920, 1926; Bal akrishnan 1970; Bogert 1915.
1919; Dev 1963; Gadamer 1897; Koerner 1888; Max 1950, Udupa 1961
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3-Hydroxy-4-methoxyphenyl Acetylcarbinol
from Isovanillin

by Wilfred William Groves
London, UK October 15, 1930

500 grams of grape sugar are dissolved in 30 litres of water at
about 18° C, the solution is mixed with 2 kilos of yeast and fermented
for about 15 minutes. A solution of 200 grams of isovanillin in 12 litres
of hot water is then added drop by drop in the course of 2 hours. After
the liquid has been allowed to ferment for 2 days, the yeast is removed
by filtering and the filtrate is salted out with sodium chloride and
extracted with ethyl acetate. After the distillation of the extract,
190 grams of aresidue are obtained having a specific rotation of [a]20D=
-35°. This residue is then diluted with ether and shaken with a sodium
bisulphite solution of 40 per cent. strength. The etheral layer is then
separated and the remaining bisulphite solution is diluted with water
and then mixed with an excess of sodium bicarbonate. The liquid is
then extracted with ethyl acetate (or ether) and the ethyl acetate
solution is dried by means of anhydrous sodium sulphate. The solvent
is distilled and the residue (or, ether is evaporated to leave crystalline
mass or oily residue, recrystallize with very dilute alcohol solution to
leave a fairly pure final product) is subjected to distillation under
reduced pressure, in order to purity it complete. The laevo-3-hydroxy-4-
methoxyphenylacetylcarbinol is obtained which distills at 135°-136° C.
under 3.5 mm. pressure. It has a specific rotation of [a]20D=-120°.
Source: Groves 1932

OH
CHj

0

1-Phenylpropan-1-ol-2-one
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Preparation of
Dihydroxyphenylacetylcarbinol and
Dihydroxyphenylpropane-diol

by Wilfred William Groves
London, UK October 15, 1930

15 kilos of beer yeast are introduced, while stirring, into 15 litres
of a solution of glucose of 10 per cent strength. When the mass isin full
fermentation, a solution of 150 grams of protocatechuic aldehyde in
600 cc. of alcohol is slowly introduced in small portions. When the
fermentation is finished, the whole is filtered, the clear solution is
saturated with sodium chloride and extracted with ethyl acetate. After
expelling the extracting agent by distillation, there is obtained a
mixture of dihydroxyphenypropane-diol and dihydroxy-phenyl-
acetylcarbinol with has a specific rotation of [a]D20°=-1 7° and can be
worked up directly.

Source: Groves 1933
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Phenyl-2-propanone Syntheses: Chapter 6

Preparation of Phenyl-2-Propanone from
Ephedrine or pseudo-Ephedrine

by Friedrich Brauch and Hans-Joachim Blanke
Minden, Germany January, 7, 1982
Translated by Otto

OH
CH3

HN__
Ephedrine CHs
4 CHg

0]
Phenyl-2-propanone

Example 1

1025 g 75% sulphuric acid are mixed with 2 gAICI3. Therein 426
g (= 2.58 Mol) ephedrine or pseudoephedrine at 50 to 100°C are added.
Subsequently, the mixture on 145 to 150° heated, with 125°C is intro-
duced water vapour in moderate stream for better mixing. At 145°C
one increases steam distillation and distills for period of 2-1/2 to 3 hours,
the azeotrop phenylacetone/water distills over.

From the distillate one isolates by toluene extraction a raw
phenylacetone, which is free from propiophenone. After distillation over
a short Vigreux column one receives 270 g (78%) phenylacetone, purity:
99.8%. similar to the one received from norephedrine and/or
norpseudoephedrine, phenylacetone in a absolute yield of approx. 80%

Example 2

1000 g 79% sul phuric acid and 100 g (-)-pseudoephedrine, whereby
the H2S04-concentration is adjusted to 65 to 66%. This solution is given
to 2 L three-neck, mixed with 4 g AICI3 and heated up on 125 to 130°C.
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By injecting water vapour one increases the temperature to
145 - 150°C and leaves from now to continuously with a speed of
approximately 1 to 5 g/min, 70 to 90° C a warm a solution of
(-)-pseudoephedrine into 79% sulphuric acid (weight ratio 1:1) over a
steam-heated dropping funnel flow. The phenylacetone turns into thereby
as Azeotrop and similar to example 1.

After in each case 4 hours the reaction is interrupted for
5 minutes and removed at expiration of the 5 minutes so much sulfur-
sour that the output volume is restored. Afterwards the reaction is con-
tinued. The taken sulphuric acid can after. Remove from the methyl
ammonium hydrogen sulfate developed during the conversion to be
reused. Theyield at phenylacetone amounts to 76%.

Example 3

In areaction vessel are submitted to 1350 g 79% sulphuric acid
and under agitation with 590 g 95% (+)-ephedrine added. Subsequently,
a solution of 10 mL 18 grams TiCl3 are added and the mixture with
125°C beginning and to 145-155° C is treated rising with water vapour.
In the period of 2 1/2 h 6 L water vapour distillate became formed, from
which by toluene extraction, 358 g phenylacetone were isolated. From it
335 g = 73.6 were received by fractionated distillation over a Vigreux
column % phenylacetone, to purity: 99.5%.

Example 5

To 400 kg 60% sulfuric acid in a distillation apparatus are course-
pumped 500 kg of 8> sulphuric acid. Into this mixture, with agitation,
400 kg (-)-pseudoephedrine (60%) and 1.5 L aluminium chloride
solution (30%) are added. One heats the reaction mixture to 125-130°C
up and introduces water vapor to increase temp. to 145-150°C, a
mixture of water vapour and phenylacetone distills.

After approx.. 2000 L water has distilled over, the distillation is
terminated. From the distillate the heavy phase, consisting of
phenylacetone, is separated and the agueous phase is extracted with
approx.. 400 L toluene. The phenylacetone and the toluol extracts are
combined and concentrated by distillation. One yields 155 kg (80%) pure
phenylacetone, after fractional distillation.

Source: Brauch 1983
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Phenyl-2-propanones from Propenylbenzenes

Jurgen Smidt, Rolf Sieber, Walter Hafner
and Reinhard Jira
Munch, Germany September 6, 1957

Preparation of Palladium Chloride Catalyst

106.7 g. of metallic palladium were dissolved in aqua regia and
this solution evaporated to dryness on a sand bath. The residue was
taken up in 200 cc. of 20% HCI and evaporated to dryness again. This
latter procedure was repeated three times. A sufficient quantity of
1 N HCI was added to the resulting nitrate free residue so that upon
warming complete solution was affected. After the solution cooled, a
sufficient quantity of water was added to provide 5.335 liters of solution
and a small quantity of HCl was added so that the solution contained
21 mg. HCI per cc. of solution. The resulting solution contained 20 mg.
of palladium per cc. and was used in the following example:

4-Methoxy-phenyl-2-propanone Preparation

0.1 mol anethol (4-methoxy-1-propenyl-benzol) was shaken
together with 533 cc. of this palladium chloride solution (=0.1 mol
palladium) for 4.5 hours at 70° C. p-methoxyphenyl acetone was obtained
as the reaction product in 91% of the theoretical yield with a 55%
conversion. Source: Smidt 1964.

Reaction Reaction
Olefin Temp. °C. time/min. Product Conv. Yield
I so-safrole 70 120 3,4-DMP-2-P 69% 89%

Phenyl-2-propanones from Allybenzenes

by Consortium Fur Elektrochemische
Munchen, Germany July 23, 1937

2.35 kg. of allylbenzene and 10 litres of an aqueous solution
containing 3.56 grams of PdCI2, 136 grams of CuCl2.2H20, 40 grams
Cu(CH3C02)2.H20 and 3.6 grams of HCI per litre were heated in a
stirring vessel to 50° C. in an atmosphere of oxygen. Benzyl-methyl-
ketone was formed at a rate of 21 grams per hour. Consortium 1961
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Reaction Reaction
Olefin Temp. °C. time/min. Product Yield
Allylbenzene 40 40 P-2-P 89%

Source: Consortium 1962
Reaction Products: P-2-P and propenylbenzene, Dal Cason 1984

Phenylacetones from Allybenzenes

by Manora Nakai and Takuji Enomiya
July 29, 1983

Phenylacetone and its derivatives ("phenylacetones" herein
below) are useful as intermediates for various agricultural chemicals
and pharmaceutical preparations. For example, 4-hydroxy-3-
methoxyphenylacetone (HMPA), 3,4-dimethoxyphenylacetone (DMPA),
and 3,4-methylenedioxyphenylacetone are utilized as intermediates for
producing L-alpha-methyldopa, which is used as antihypertensive. Thus,
the phenylacetones are practically useful compounds. However,
industrially satisfactory processes for producing phenylacetones have
not yet been developed.

For instance, British Patent Specification No. 1119612 discloses
a process for producing DMPA by reacting 1-(3,4-dimethoxyphenyl)-
propylene with peroxides such as peracetic acid, followed by treating
the resultant diol type products with acidic substances such as zinc
chloride. However, this process is not entirely satisfactory in industrial
use because the yield of the treatment step with an acidic substance is
low and that the special caution should be taken in the handling of the
peroxides because of their explosive properties.

Furthermore, the Journal of the American Chemical Society
(JACS) 77, 700 (1955) discloses a process for producing DMPA by
reacting 3,4-dimethoxyphenyl acetonitrile with sodium ethoxide in a
solvent such as ethyl acetate to form the acetylated product, followed by
hydrolysis. However, this process includes problems that water should
be completely removed from the reaction system, which sodium ethoxide
is used, in order to prevent hydrolysis of the sodium ethoxide, that the
yield of the desired product in the hydrolysis step is low, and that the
large number of steps in the entire process is required taking into
account the steps necessary to prepare the starting 3,4-dimethoxyphenyl
acetonitrile from a readily available chemical raw material.

According to the second aspect of the present invention, the
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3-phenylpropylene and the alkyl nitrites are reacted in the presence of
the alcohols and the palladium catalysts and, further, optionally the
amines or copper compounds to form I-phenyl-2,2-dialkoxypropane or
its derivatives as an intermediate, followed by hydrolysis of the reaction
product.

The basic reactions of the second aspect of the present invention
proceed as follows:

The above-mentioned reaction (B) desirably proceeds in the
presence of the above-mentioned alcohols and the above-mentioned
palladium catalysts and, optionally, the above-mentioned amines or
copper compounds. This reaction can be carried out at atemperature of
0° C. to 150° C, desirably 10° C. to 90° C. optionally in the presence of
the above-mentioned inert solvents. The use of a too high reaction
temperature tends to cause undesirable side reactions such as an
isomerization reaction, whereas the use of a too low temperature is not
practical due to the low reaction rate. The pressure within the reaction
system during reaction can be an atmospheric pressure to about 200 kg/
cm.2 G. The reaction time is desirably 10 minutes to 5 hours, although
this depends upon the reaction conditions.

The present reaction (B) can be carried out as follows: For
example, the starting 3-phenylpropylenes, the alcohols, the palladium
catalysts and the optional amines or copper compounds are charged into
areaction vessel. The alkyl nitrites are added to the mixture, causing it
to react under the predetermined reaction conditions. It should be noted,
however, that the addition order of the above-mentioned reactants and
catalysts is not specifically limited.

After completion of the reaction, the resultant NO gas, the
unreacted starting materials, alcohol, the desired intermediate (i.e.,
I-phenyl-2,2-dialkoxypropanes), the optional amines and copper
compounds are distilled under a reduced pressure and recovered.

The recovered unreacted starting materials and alcohols as well
as the optional amines and copper compounds can be again used.
Further, NO gas can be used in the production of the alkyl nitrites.

The |-phenyl-2,2-dialkoxypropanes thus obtained are hydrolyzed
in the presence of water as shown in the above-mentioned reaction (C)
either after separating it, or without separating it from the reaction
mixture. The amount of water used in the hydrolysis is stoichiometri-
cally 1 mole based on 1 mal of the starting |-phenyl-2,2-dialkoxypropanes,
but is desirably 3 to 500 moles based on 1 mol of the starting 1-phenyl-
2,2-dialkoxypropanes. In the case where the amount of the water present
in the reaction system is small, the use of solvents other than water is
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desirable. Even in the case where a large amount of water is used, the
use of solvents other than water is also desirable in view of the fact that
the starting |-phenyl-2,2-dialkoxypropanes are not readily soluble in
water.

The solvents suitable for use in the hydrolysis of |-phenyl-2,2-
dialkoxypropanes are those which dissolved well both the I-phenyl-2,2-
dialkoxypropanes and the water and also which are substantially inert
against the hydrolysis. Typical examples of these solvents are lower
alcohols such as methanol, ethanol, propanol, and butanol; ethers such
as dioxane and tetrahydrofuran; and carboxylic acids such as acetic acid
and propionic acid. Of these examples, the use of methanol, ethanol,
propanol, butanol, dioxane, and tetrahydrofuran are particularly
desirable. Furthermore, slightly water-soluble alcohols such as pentanol,
hexanol, and heptanol can be used as a solvent in combination with
dioxane and tetrahydrofuran.

These solvents can be desirably used in an amount of about
0.5 to about 10 liters per 1 mole of I-phenyl-2,2-dialkoxypropanes.

The hydrolysis can be desirably carried out under a neutral or
acidic condition rather than under basic conditions, since the reaction
rate of the hydrolysis is low under under basic conditions. Optionally,
the pH of the reaction mixture can be adjusted to 4 to 7 by adding a
mineral acid such as hydrochloric acid or sulfuric acid. The hydrolysisis
generally completed at a temperature of about 0° C. to about 80° C. for
about 5 minutes to about 90 minutes. The resultant phenylacetones can
be isolated from the reaction mixture by any conventional separation
technique such as distillation or extraction.

Example 1

A 0.10 mole amount of the starting 3-phenylpropylene 0.25 mole
of methyl nitrite, 0.5 liter of methyl alcohol, 36 g of water, and 0.008
mole (1.42 g) of a palladium chloride catalyst were charged into a reac-
tion vessel. Then, the reaction was carried out at atemperature of 25° C.
for 2 hours.

After completion of the reaction, the reaction mixture was gas
chromatographically analyzed to quantitatively determine the amounts
of the unreacted starting material and the resultant desired product. As
a result, the conversion of the starting material was 100% and the yield
of the desired product (phenylacetone) was 90%.
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Precursor: 3-phenylpropylene

Catalyst: .008 mole (1.42 g) of a palladium chloride

Exple. Temp. Nitrite Alcohol Product Conv. Yield
1 25 methyl methyl pP-2-P 100% 90%
2 55° re-butyl re-butyl pP-2-P 100% 87%

Precursor: 3-(4-methoxyphenyl)-propylene
5 25° methyl methyl| 4-MP-2P 100% 95%

Product: 4-methoxyphenylacetone

Precursor: 3-(4-methoxyphenyl)-propylene
6 55° re-butyl re-butyl 4-MP-2P 100% 90%
Product: 4-methoxyphenylacetone

Precursor: 3-(3,4-dimethoxyphenyl)-propylene
10 25° methy| methyl 3,4-DMP-2P 100% 93%

Product: 3,4-dimethoxyphenylacetone

Precursor: 3-(3,4-dimethoxyphenyl)-propylene
12 55° re-butyl re-butyl 3,4-DMP-2P 100% 89%
Product: 3,4-dimethoxyphenylacetone

Catalyst: (.008) mole of a palladium bromide
Precursor: 3-(4-methoxyphenyl)-propylene
23 25° methyl| methyl| 4-MP-2P 100% 96%
Product: 4-methoxyphenylacetone

Precursor: 3-(3,4-methylenedioxyphenyl)-propylene
24 25° methyl methyl| 3,4-MDP-2-P 100% 95%
Product: 3,4-methylenedioxyphenylacetone

Examples 30 to 32

A 0.10 mole amount of the starting 3-(3,4-dimethoxyphenyl)
propylene, 0.25 mole of methyl nitrite, 0.5 liter of methyl alcohol, 36 g of
water, and 0.008 mole of a catalyst were charged into a reaction vessel.
The reaction was carried out at a temperature of 25° C. for 2 hours.
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After completion of the reaction, the unreacted starting material
and the desired product (3,4-dimethoxyphenylacetone) were
quantitatively analyzed in the same manner as in Example 1. The
results are shown below.

Example Conversion
of Starting Yield of
No. Catalyst Material Desired Products
30 Palladium bromide 100% 96%
31 Palladium acetate 66% 28%
32 Palladium nitrate 71% 34%

Example 70: A 0.10 mole amount of the starting 3-phenylpropylene,
0.25 mole of methyl nitrite, 0.5 liter of methyl alcohol, 36 g of water,
0.0005 mole of a palladium chloride catalyst, and 0.0025 mole of
cuprous chloride were charged were charged into areaction vessel. Then,
the reaction was carried out at a temperature of 20° C. for 1.5 hours.
After completion of the reaction, the reaction mixture was gas
chromatographically analyzed to quantitatively determine the amounts
of the unreacted starting material and the resultant desired product. As
a result, the conversion of the starting material was 94%, the yield of
the desired product was 83%, and the Pd turn-over number was 166.

Examples 71 to 76: The reaction of Example 70 was repeated, except
that 0.10 mole of each of various 3-phenylpropylenes listed in Table 10
was used as a starting material and 0.0025 mole of CuCl2 or CuCl was
used as a copper compound. The results are shown below.

Starting 3-phenylpropylenes Desired phenylacetones

Example Conversion Copper Yield Pd
No. Name (%) compound Name (%) turn-over
71 3-(4-hydroxy-3- 92 CuCl2 4-hydroxy-3- 82 164

72 methoxyphenyl) 93 CuCl

propylene

methoxyphonyl- 82 164
acetone

73 3-(3,4-dimethoxy- 96 CuCl2 3,4-dimothoxy- 86 172

74 (phenyl) propylene 95 CuCl phenylacetone 85 170

75 3-(3,4-methylene- 93 CuCl2 3,4-methylene- 84 168

76 dioxyphenyl) 93 CuCl dioxyphenvl- 85 170
propylene acetone
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Example 86: A 0.10 mole amount of the starting 3-(4-hydroxyphenyl)
propylene, 0.25 mole of methyl nitrite, 0.5 liter of methyl alcohol, and
0.006 mole of a palladium chloride catalyst were charged into areaction
vessel. Then, the reaction was carried out at atemperature of 20° C. for
15 hours.

After the completion of the reaction, the reaction mixture was
gas chromatographically analyzed to quantitatively determine the
unreacted starting material and the resultant intermediate product
(1-(4-hydroxyphenyl)-2,2-dimethoxypropane). As aresult, the conversion
of the starting material was 100% and the yield of the intermediate
product was 85%.

The reaction mixture (containing the intermediate product)
obtained above was hydrolyzed at a temperature of 20° C. for 60
minutes by adding 36 g of water.

After completion of the hydrolysis, the desired 4-hydroxy-

phenylacetone was quantitatively determined by a gas chromatographical
analysis. The yield of the desired product was 84%.
Example 90: The reaction of Example 86 was repeated, except that
n-butyl nitrite and n-butyl alcohol were used in lieu of methyl nitrite
and methyl alcohol and the reaction temperature was changed to 60° C.
and that the hydrolysis conditions were changed to 55° C. and 80 min-
utes.

As a result, the conversion of the starting material was 100%,
the yield of the intermediate |-(4-hydroxyphenyl)-2,2-di(n-butoxy)
propane was 82%, and the yield of the desired 4-hydroxyphenylacetone
was 80%.

Example 91: The reaction of Example 90 was repeated, except that
3-(4-methoxyphenyl) propylene was used in lieu of 3-(4-hydroxyphenyl)
propylene.

As a result, the conversion of the starting material was 100%,
the yield of the intermediate I-(4-methoxyphenyl)-2,2-di(n-butoxy)
propane was 89%, and the yield of the desired 4-methoxyphenylacetone
was 87%.

Example 94: The reaction of Example 86 was repeated, except that
3-(4-methoxyphenyl) propylene was used in lieu of 3-(4-hydroxyphenyl)
propylene and the hydrolysis time was changed to 30 minutes.

As a result, the conversion of the starting material was 100%,
the yield of the intermediate |-(4-methoxyphenyl)-2,2-dimethoxypropane
was 94%, and theyield of the desired 4-methoxyphenylacetone was 93%.
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Example 95: The reaction of Example 94 was repeated, except that
3-(3,4-methylenedioxyphenyl) propylene was used in lieu of
3-(4-methoxyphenyl) propylene.

As aresult, the conversion of the starting material was 100%,
the yield of the intermediate |-(3,4-methylenedioxyphenyl)-2,2-
dimethoxypropane was 92%, and the yield of the desired
3,4-methylenedioxyphenylacetone was 91%.

Example 107: The reaction of Example 86 was repeated, except that
3-(4-methoxy-3-methylphenyl) propylene, n-pentyl nitrite, and n-pentyl
alcohol were used in lieu of 3-(4-hydroxyphenyl) propylene, methyl
nitrite, and methyl alcohol and that the reaction temperature was
60° C. and the hydrolysis was carried out at 50° C. for 60 minutes.

As a result, the conversion of the starting material was 100%,
the yield of the intermediate I-(4-methoxy-3-methylphenyl)-2,2-di(n-
pentyloxy) propane was 86%, and the yield of the desired 4-methoxy-3-
methylphenylacetone was 84%.

Examples 119 to 122: A 0.10 mole amount of the starting 3-(3,4-
dimethoxyphenyl)-propylene, 0.25 mole of n-butyl nitrite, 0.5 liter of
n-butyl alcohol, and 0.006 mole of a catalyst were charged into a reac-
tion vessel. The reaction was carried out at a temperature of 60° C. for
1.5 hours. Then, the reaction mixture was hydrolyzed by adding 36 g of
water at 55° C. for 80 minutes.

The catalysts used and results are shown in Table 14.

TABLE 14

Conversion  Yield of Yield of
Example of starting inter- desired
No. Catalyst material mediate* 1 product* 2
119 palladium bromide 100% 90% 88%
120 palladium acetate 60% 23% 22%
121 palladium nitrate 77%. 36% 35%
122 palladium sulfate 56% 23% 22%

*1 1-(3,4-dimethoxyphenyl)-2,2-di(n-butoxy) propane
*2 3,4-dimethoxyphenylacetone
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Example 164: A 0.10 mole amount of the starting 3-phenylpropylene,
0.25 mole of methyl nitrite, 0.5 liter of methyl alcohol, 0.0005 mole of
palladium chloride, and 0.0025 mole of cuprous chloride, were charged
into a reaction vessel. Then, the reaction was carried out at a tempera-
ture of 20° C. for 1.5 hours.

After the completion of the reaction, the reaction mixture was
gas chromatographically analyzed to quantitatively determine the
unreacted starting material and the resultant intermediate 1-phenyl-
2,2-dimethoxypropane. As a result, the conversion of the starting
material was 96%, the yield of the intermediate product was 86%, and
the Pd turn-over number was 172.

The reaction mixture (containing the intermediate product)
obtained above was hydrolyzed at a temperature of 50° C. for 60 min-
utes by adding 36 g of water thereto.

After the completion of the hydrolysis, the desired phenylacetone
was quantitatively determined by a gas chromatographical analysis.
The yield of the desired product was 85%.

Examples 165 to 170: The reaction of Example 164 was repeated, ex-
cept that 0.10 mole of each of 3-phenylpropylenes listed in Table 24 was
used as a starting material and that 0.0025 mole of CuCI2 or CuCl was
used as a copper compound. The results are shown below.

Starting material Desired product
Example Conversion Copper Yield
No. Name (%) compound Name (%)
165 3-(4-hydroxy-3- 93 CuClI2 4-hydroxy-3- 82

methoxyphenyl) methoxyphenyl
166 propylene 94 CuCl acetone 84
propane
167 3-(3,4-dimethoxy- 98 CuCl2 3,4-dimethoxy- 88
phenyl) propylene phenylacetone
168 97 CuCl 88
169 3-(3,4-methylene- 96 CuClI2 3,4-methylene- 90
dioxyphenyl) dioxyphenyl-
170 propylene 96 CuCl acetone 87

Source; Nakai 1987
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3,4-Methylenedioxy-phenyl-2-propanone
from 3,4-Methylenedioxy-phenylacetic Acid

by Umakant Davdas Shenoy
London, UK September 28, 1974

The invention provides a process for the preparation of a
compound of the general formula | which comprises refluxing the
appropriate phenylacetic acid with acetic anhydride preferably for from
1 to 24 hours. The phenylacetic acid starting material has the general
formula Il and the reaction can be summarized us follows:

R, (CH,C03,0
CH,CO0H _ I
R, - - reflux
2 .

3
a
1t I

wherein RI, R2 and R3 are as above defined.

The invention also provides a process for the preparation of a
bisulphite adduct of the general formula 11, which comprises treating
the appropriate compound of the general formula I, prepared as above,
with an alkali metal bisulphite such as sodium bisulphite.

Examples of particularly suitable starting materials are those
with the following identities of RI, R2 and R3:

R1=H; R2 and R3 (together)=—0O—CH2—0

R1=H; R2 and R3=alkoxy (for example—OCH3)

R1=H; R2 and R3=—0COCH3

R1 and R2=H: R3=—CF3,—NO2,—OH, alkyl or alkoxy

R1 and R2=H; R3=—CF3,—NO2,—NH2,—O0H, alkyl or alkoxy
R1, R2 and R3=—O0OH.

The reaction may be carried out in the presence of a suitable
catalyst such as, anhydrous sodium or potassium acetate, sulphuric acid
perchloric acid or pyridine. If a catalyst is used, it may be present in any
amount sufficient to have the required catalytic effect, generally from
trace amounts in the case of some catalysts to two molar equivalents-
per molar equivalent of the phenylacetic acid.

The molar ratio of starting materials is preferably from 1 to 5
molar equivalents of acetic anhydride per 1 molar equivalent of the
phenylacetic acid. The acetic anhydride may if desired be used in
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reaction product may be isolated by extraction with any suitable solvent
such as methylene dichloride, chloroform, toluene or diethyl ether, and
may be purified by fractional vacuum distillation or by treatment with
an excess of sodium or potassium bisulphite solution to separate the
crystalline bisulphite adduct.

Example 1

A mixture of homoveratric acid (49 g), anhydrous sodium acetate
(20.5 g) and acetic anhydride (83 mL) was refluxed for 4 hours, cooled,
added to 500 mL. of ice-cold water and stirred for 15 minutes. The
resulting reddish bottom layer was separated and retained. The
remaining aqueous layer was extracted with two 100 mL. quantities of
toluene, and the toluene extracts were combined with the reddish liquid
and washed successively with five 100 mL. quantities of 1IN sodium
hydroxide solution, followed by two 100 mL. quantities of water. The
washed product was then filtered through a plug of glass wool and
fractionally distilled to remove the toluene and water impurities. The
product, 3,4-dimethoxyphenylacetone, was collected at 115°C to 125°C
at about 0.4 mm Hg. This product was a pale yellowish oil and was
obtained in ayield of 16 g (33% of theoretical yield).

Example 2

A mixture of homoveratric acid (32 g), anhydrous sodium acetate
(30.6 g) and acetic anhydride (52 mL) was refluxed for 4 hours, cooled
and poured into 300 mL of ice-cold water. The resulting reddish bottom
layer was separated and retained. The aqueous layer was extracted with
two 50 mL. quantities of toluene and the combination of the reddish
liquid and the toluene extracts was washed successively with four
100 mL. quantities of 1IN sodium hydroxide solution followed by two
50 mL. quantities of water. It was filtered through a plug of glass wool
and distilled to remove the toluene and water. There was thus obtained
about 25 g of crude phenylacetone. This was dissolved in 50 mL. IMS
and added, with stirring, to 90 mL. of freshly prepared 40 % w/v sodium
bisulphite solution. The mixture was stirred for 30 minutes and allowed
to stand for 2 hours in a cold water bath. It was again stirred for
30 minutes, washed with 100 mL. of toluene and stirred for a further
15 minutes. It was then filtered and washed with 50 mL. of toluene and
air dried. There was thus obtained 30 g of the bisulphite adduct of
3,4-dimethoxyphenylacetone which corresponds to about 17.5 g of
3,4-dimethoxyphenyl| acetone which is about 55.4% of the theoretical
yield. Source: Shenoy 1974
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Homopiperonylic Acid
3,4-Methylenedioxyphenylacetic Acid
Preparation from Safrol

(@)
<&
@)

S
A
CH
\l/ 3

@)

Homopiperonylic Acid

A mixture of 5 parts of safrol and 12.5 parts of potassium
permanganate dissolved in water and 5 parts of acetic acid are heated to
70° to 80°, and the liquid rendered alkaline.

The liquid is filtered, and on extraction with ether yields some
piperonal (heliotropin), melting at 37°. Theresidual liquid is boiled with
magnesium carbonate, resinous matter extracted with ether, the liquid
filtered and the acid set free by means of dilute sulphuric acid.
Homopiperonylic acid, melting at 127° to 128°.

If chromic acid be used as the oxidizing agent, piperonal and
piperonylic acid, melting at 228°, are formed.

Source: Parry 1922

Preparation of Phenylacetic Acid
from alpha-Tolunitrile (Benzyl Cyanide)

by Wilhelm Wenner
Montclair, New Jersey January 15, 1947

100 grams of alpha-tolunitrile and 300 cc. of concentrated
hydrochloric acid are stirred at room a temperature, surrounded by a
water bath of 15-20° C. After two and one-half hours stirring, a homoge-
neous solution is formed. After stirring for two hours more. 100 cc. of
water are added. A precipitate appears. Stirring is continued and the
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temperature is raised to 40° C. The precipitate redissolves within a few
minutes. After about one hour, the mixture becomes turbid and slowly a
precipitate forms which augments unto after three more hours a thick
paste is obtained. The mixture is filtered yielding colorless phenylacetic
acid, M. P. 70-72° C. Extraction of the mother liquor yields additional
5 grams phenylacetic acid.

Example 2

200 grams of alpha-tolunitrile and 800 cc. of concentrated
hydrochloric acid are stirred for one hour at 50° C. then at 70° C. for five
hours. After initial dissolution an oil separates. After six hours the
mixture is cooled and diluted with 1500 cc. of water. The mixture is
extracted repeatedly with ether. The combined ether extracts are
distilled to dryness, phenylacetic acid being obtained.

4-Methoxy-phenylacetic Acid

50 grams of 4-methoxy-alpha-tolunitrile and 250 ccs. of
concentrated hydrochloric acid are stirred at room temperature for
15 hours. 250 cc. of water are added slowly. The mixture is then heated
with stirring to 70° C. for fifteen hours. After cooling, the solution is
extracted with ether. The ether layer is evaporated. The residue is
distilled in the vacuum. 4-methoxy-phenyl-acetic acid, B. P. 184-186° C.
is obtained.

Preparation of Homoveratric acid
(3,4-Dimethoxy-phenylacetic acid)

100 grams of 3,4-dimethoxy-alpha-tolunitrile are stirred with
200 cc. of concentrated hydrochloric, the temperature being kept below
40° C. by external cooling. When all the nitrile is dissolved (after about
three hours), the temperatureisraised to 50° C. for two more hours. The
mixture is then diluted with 700 cc. of water and refluxed with stirring.
After a short time the liquid becomes turbid, and soon an oil starts to
separate. After boiling for seven hours, the mixture is cooled. When the
temperature reaches 40-45° C. the oil solidifies. It is essential to stir
vigorously at this point in order to avoid the formation of a solid cake.
The mixture is cooled for several hours to 0° C. The sandy homoveratric
acid is filtered and washed with about 40 cc. of ice cold water. The crude
acid is purified by dissolving in sodium carbonate, filtering and acidify-
ing with hydrochloric acid. The pure acid melts at 96-97° C.
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Preparation of o-Homoveratric acid
(2,3-Dimethoxyphenylacetic acid)

20 grams of 2,3-dimethoxy-alpha-tolunitrile and 100 cc. of
concentrated hydrochloric acid are stirred at room temperature for three
hours. 300 cc. of water are added and the mixture heated to 80° C. for
ten hours with stirring. An oil separates and is extracted with ether.
The ether layer is extracted with sodium carbonate solution The sodium
carbonate extract is acidified and the mixture is extracted with ether.
The ether is distilled leaving crude o-homoveratric acid as an oil which
crystallizes on standing. The acid is purified by distillation in vacuo. It
boils at 235-240° C./20 mm. Source: Wenner 1949

Preparation of Acetic Anhydride

by James Brown
London, UK October 24, 1931

Example 1

26,600 parts of glacial acetic acid are vaporised and the vapour
passed through a bath of molten lead at a temperature of 525° Centi-
grade upon which is heated a layer of titanium dioxide. The vapour after
passing through the molten lead and titanium dioxide, are condensed
and 25,300 parts of condensate are obtained having a content of 10 per
cent, by weight of acetic anhydride.

Example 2

16,200 parts of glacial acetic acid are vaporised and the vapour
passed through a molten lead bath at 500° Centigrade upon which is
floated a layer of alumina. 13,900 parts of condensed vapours are
obtained having a content of 6 per cent. acetic anhydride and 10 per
cent. acetone. Source: Brown 1932
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Preparation of Acetic Anhydride

by Jan Al
Amsterdam, Netherlands August 9, 1929

The reaction may be carried out with or without the aid of
pressure or of vacuum and in the presence or absence of suitable
catalysts. For instance it is possible to carry out the reaction by
conducting the mixture of acid and ketone through a tube made of any
suitable material in the presence of filling and/or contact masses. The
filling masses may serve for obtaining the desired state of flow, whereas
the contact masses may have a catalytic influence on the reaction.

The contact masses may serve at the same time to act as afilling
material or the latter may constitute the carrier of the catalyst.

A mixture of 1 part by volume of acetic acid and 4 parts by
volume of acetone were at a temperature of 700° C. and at a velocity of
5to 7 cc. per minute passed through a tube made of porcelain and filled
with pieces of crushed porcelain. Using 360 ccs. (304 Gr.) of the afore-
said mixture, the reaction products consisted of a liquid weighing
271 grams and 41.1 litres (at 25° C.) of gas weighing 34.7 grams.

The liquid after fractionation up to a temperature of 105° C.
yielded 171 grams of a liquid consisting of 157.2 grams of acetone and
13.8 grams of acetic acid. The residue after the fractionation weighing
96 Gr. was amixture of acetic anhydride (62.6%), acetic acid (34.5%) and
acetone (2.8%). 48 per cent by weight of anhydride of the theoretically
possible quantity was thus obtained. Source: Source 1934

Phenylacetaldehyde
from Phenylglycidic acid or ester

by Wilfred William Groves
London, UK May 5, 1932

When the glycidic acid ester is to be further worked up to the
phenylacetaldehyde it need not previously be distilled, but the crude
ester is saponified with sodium hydroxide while steam is passed through
it, and an organic acid, for instance oxalic acid, and sulphuric acid are
added. Carbon dioxide is eliminated from the glycidic acid thus
liberated and the phenyl-acetaldehyde distills with water.

Source: Groves 1932
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30 g. of sodium 3-(4-isobutylphenyl)-2,3-epoxybutyrate was
dissolved in water (200 mL.) and the solution was steam distilled. The
distillate was extracted with ether, the extract was dried with
anhydrous sodium sulphate and the was evaported to give
2-(4-isobutylphenyl)-propionaldehyde (Yield: 80% based on the above
sodium salt.) Source: Boots 1969

Preparation of Phenyl-2-propanone
from alpha-Methyl-3-(phenyl)-glycidic Acid

by Robert Robinson and Arthur Lowe
Oxford and Manchester, UK October 4, 1939

One part alpha-methyl--(phenyl)-glycidic acid is mixed with
2 parts of copper chromite and heated at a temperature of 130-140° C.
under reduced pressure for 2 hours. The oily product is distilled. The
distillate collected is phenyl acetone.

Source: Robinson 1940

< WCOOH

o—methyl-B-(3,4-methylenedioxy)-glycidic Acid

') v CHs
SO
MDP-2-P
3,4-Methylendioxyphenyl-2-propanone from [3-3,4-methylene-

dioxy-phenyl-alpha-methylglycide ester, NaOH and dilute HCI see Elks
1943
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3,4-Dimethoxyphenyl-2-propanone
from 3,4-Dimethoxy-l,2-dihydroxypropane

by W.J. Bush & Co.
London, UK April 20, 1966

One portion (61 parts) of the glycol product was distilled slowly
under vacuum (5 mms Hg) in the presence of 0.5% by weight of
anhydrous zinc chloride. The product (37 parts) had a boiling point of
155 to 160° C. 15 mm Hg and was crude 3,4-dimethoxyphenylacetone.

A second portion (50 parts) was refluxed with dilute sulphuric
acid (250 parts of 4% acid) for two hours. The reaction mixture was
extracted with ether and the extracted ketone recovered by removal of
the solvent from the extract. The oily ketone product had a boiling point
of 142 to 150°C/3 mms Hg. Source: Bush 1968

Grignard Reaction

by Hugh Edwin Ramsden
New York, New York November 28, 1955

A standard experimental procedure was followed in the examples.
When the experimental conditions deviated from standard procedure, it
is noted in the description of the experiment.

Magnesium turnings (24.3 grams (1 g. atom)) and a small iodine
crystal were charged into a 1,000 mL. (in some cases a 500 mL.) 3 neck
flask which was then purged with nitrogen. In another flask, a mixture
was prepared by dissolving 1 mole of the organic chloride utilized in
216.0 grams (3 moles) of solvent tetrahydrofuran. Of this mixture
10 mL. was then added to the charge in the 3 neck flask and the reaction
was initiated by addition of 2 mL. of ethyl bromide. After initiation of
the reaction, the remainder of the organic chloride/tetrahydrofuran mix
was slowly added to the 3 neck flask, with constant stirring. The
formation of the organic magnesium chloride complexes is usually
exothermic. When necessary, external heat is applied to the flask to keep
the reaction going and/or to carry it to completion. At the completion of
the reaction, the product was titrated in the standard Gilman test to
determine the yield of organic magnesium chloride complex.
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Benzyl Magnesium Chloride Complex

Benzyl chloride (126.6 grams (1 mole)) was dissolved in the
tetrahydrofuran. The reaction started at 73° C and was maintained
between 77° C and 80° C. The reaction was completed in 1 hour and
16 minutes. The yield of benzyl magnesium chloride complex astitrated
was 49%; magnesium consumed, 69.2%

Benzyl Methyl Ketone (P-2-P)

To benzylmagnesium chloride (one mole) in tetrahydrofuran is
added one mole of acetonitrile. The mix is heated at reflux and stirred
for one hour and then hydrolyzed hot in 350 mL. of dilute hydrochloric
acid (150 mL. water + 200 mL. concentrated hydrochloric acid) to yield,
after separation of layers and distillation, benzyl methyl ketone.

Phenylacetic Acid, Dibenzyl Ketone,
Tribenzylcarbinol

Dry carbon dioxide gas is bubbled slowly under the surface of a
cooled tetrahydrofuran solution of one mole of benzylmagnesium
chloride complex until a negative Gilman Schultze color test results.
The mixture is then heated to reflux, the addition of carbon dioxide is
discontinued, and a further one mole of benzylmagnesium chloride
complex is added rapidly (over a period of 20-40 minutes). After
completion of addition, the mix is refluxed for 2-4 hours, cooled, and
100-200 mL. of toluene added. The organic solution and suspension is
extracted by one 100-mL. portion of water and one 100-mL. portion of
10% sodium carbonate. On acidification of the aqueous extracts,
phenylacetic acid is obtained. The organic layer is subjected to
distillation to remove solvents and then to vacuum distillation. Dibenzyl
ketone and a small amount of tribenzyl carbinol are obtained.

Source: Ramsden 1959
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Preparation of I-Phenyl-2-propanone

by Alfred G. Susie Boston, M assachusetts
and Henry B. Hass La Fayette, Indiana
November 15, 1939

The arylnitroalkenes may be produced by the condensation of
aromatic aldehydes and nitroparaffins (Knoevenagel and Walter, Ber.
vol. 37, p. 4502 (1904); Worrall, Jour. Am. Chem. Soc vol. 56, p. 1556
(1934); Alles, Jour. Am. Chem Soc. vol. 54, p. 271 (1932)). Compounds of
this type are desirably reduced to form amino compounds and more or
less successful reductions have been obtained in the case of compounds
such as omega-nitrostyrene, obtained by the condensation of
nitromethane with an aromatic aldehyde. However, in the case of
nitroalkenes of the type; it has been found to be extremely difficult to
effect satisfactory reduction. For example, "Benzedrine" (I-phenyl-2-
aminopropane) may theoretically be obtained by the reduction of
[-phenyl-2-nitropropene, but in practice it has been found to be almost
impossible to effect the desired reaction. Relatively low yields of
"Benzedrine" have been secured by electrolytic reduction of the
nitropropene but catalytic hydrogenation appears to yield only high
molecular weight polymerization products.

We have now discovered that arylnitroalkenes of the type may be
successfully reduced to arylalkanones or arylalkanone oximes by a single
stage reduction by means of iron, and can be reduced to amino
compounds of the "Benzedrine" type in a two-stage reduction in which
the initially obtained oxime is further reduced. One advantage of our
process is the fact that the initial reduction may be controlled to yield
either predominantly the ketone compound or predominantly the oxime,
depending upon the reduction conditions. Other advantages, of our
process will be evident from the following description.

The initial reduction of our process is effected in aqueous
solution in the presence of sufficient finely divided iron to effect the
reduction of all of the nitroalkene. An acid need not be employed in
conjunction with the iron, but if employed, the concentration of the acid
will affect the nature of the reduction process. With no acid or only low
concentrations of acid, the re-action product is predominantly the oxime,
whereas in the presence of relatively high concentrations of acid the
reaction product is predominantly the ketone.

An amount of iron equal to at least 1.5 mol per mol of nitroalkene
is required, and the amount required by one of the equations is 3 mols
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per mol of nitroalkene. At least the lower limit of 1.5 mol of iron should
be employed to effect satisfactory reduction, and we prefer, in general,
to use more than 3 mols of iron per mol of nitroalkene. An excess of iron
is not harmful and it serves to insure as complete reduction as possible.

It may also be seen from the above equations that at least 1 mol
of water is required per mol of nitroalkene in order to secure reduction
to the oxime. We prefer, however, to utilize a considerable excess of
water in order to obtain a mixture which can be satisfactorily handled,
and agitated during the reaction. Other solvents can be employed in
conjunction with water if desired, but these should preferably be
miscible with water in order to maintain a single liquid phase and thus
facilitate the reduction. The use of an organic solvent in conjunction
with water may be an advantage in controlling the type of reduction
product secured. Thus, if it is desired to obtain the oxime rather than
the ketone, the use of an aliphatic alcohol in conjunction with water will
tend to increase the ratio of oxime to ketone in the products.

Although the reduction to the oxime may be effected in the
absence of any acid, we prefer to employ an acid in conjunction with the
iron for reduction either to the oxime or to the ketone. Any acid may be
utilized for this purpose, and the term acid in this connection is to be
construed as a material yielding hydrogen ions. In general, however, we
prefer to employ a mineral acid such as hydrochloric acid or arelatively
strong organic acid such as acetic acid. The concentration of acid
employed will depend upon the nature of the product desired. If it is
desired to produce predominantly the oxime, an acid concentration not
substantially higher than 0.06 mol of hydrochloric acid per mol of
nitro-olefin should be employed, or the equivalent amount of another
acid, as for example, 0.03 mol of sulfuric acid. Increasing concentration
of acid will produce an increase in the ratio of ketone to oxime in the
reduction product. Approximately 2 mols of hydrochloric acid per mol of
nitro-olefin will produce almost entirely the ketone with only a trace of
the oxime or none at all. Intermediate concentrations of acid can of course
be employed if it is desired to produce intermediate ratios of the two
products. When employing no acid in conjunction with the iron it is
desirable to employ a small amount of an iron salt as a catalyst, for
example, ferric chloride. When acid is used in conjunction with the iron,
on the other hand, no such catalyst is required since the initial reaction
of acid with the iron in the process will produce some of the necessary
catalytic material. The use of a catalyst in connection with acid will,
however, eliminate the short induction period required for the
formation of a salt by the action of acid on the iron, and for this reason it
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may be advantageous to employ a catalyst in addition to acid, especially
for large scale operations. The amount of catalyst to be employed is not
critical, amounts ranging from 0.01 mol to 0.10 mol per mol of nitroalkene
being generally satisfactory.

The reduction of nitroalkenes to ketones and oximes may be
further illustrated by the following specific example:

Example 1

|-phenyl-2-nitropropene was dissolved in water, organic solvent
or agueous organic solvent. Forty mesh iron filings were added and in
some cases acid and/or ferric chloride was incorporated into the
mixture. The molar quantities of solvent, iron, acid, and catalyst, per
mol of |-phenyl-2-nitropropene, for the various reductions are shown in
the table below. In each case the mixture was agitated for a period of
approximately 5-1/2 hours in a vessel equipped with a reflux condenser.
At the conclusion of this period, the mixture was made alkaline with
sodium hydroxide solution and steam distilled. The products were
recovered from the steam distillate, dried, and carefully fractionated in
a rectifying column to determine the yield of phenylpropanone and of
the oxime of phenylpropanone.

Nitroolefin:  Medium Acid AmineYield KetoneYield

I-Phenyl-2-nitro-I-butene:
benzene, water acetic 11.2% 55.0%

[-(p-Methoxy-phenyl)-2-nitro-propene:
water acetic 15.0% 56.6%

[-Phenyl-2-nitro-I-propene (PNP):

water tartaric 12.7% 59.6%
Run PNP Sovent Acid AmineYield KetoneYield Yield
5 100 g. benzene, acetic 30.9% 53.3% 84.2%.
600 cc. anhydride,
125 g
10 200 g. water, formic, 17.5% 72.0% 79.5%

600 cc. 759 Source: Susie 1941
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Phenyl-2-propanones
from [-Methyl-R-Nitrostyrenes

by, Thornton W. Sargent, 111, Alexander T. Shulgin
and Chester A. Mathis
California, USA May 9, 1985

2,4-Dimethoxybenzylmethyl ketone

A solution of 22 g of the above nitrostyrene in 200 mL. warm
glacial acetic acid was added to a suspension of 50 g of electrolytic iron
dust in 200 mL. glacial acetic acid. The mixture was heated on a steam
bath until reaction commenced as evidenced by copious bubbling and
frothing. The resulting paste was maintained on the steam bath for
2 hours after addition of an additional 100 mL. of glacial acetic acid. The
dark grey reaction mixture was quenched by the addition of 3 L water
and the unreacted Fe removed by suction filtration. The filtered solids
were washed with 100 mL. CH2C12, the filtrate extracted with 3 x 150
mL. CH2C12, the pooled organic extracts washed with 100 mL. 5% NaOH
and the solvent stripped in vacuo to yield 21.3 g of a pale straw-colored
oil. The oil was distilled (125°-145° C./0.4 mm) yielding 12.7 g of the title
ketone as a clear, colorless oil.

In the same manner, the 3,5-dimethoxybenzylmethyl ketone
(colorless oil) may be prepared.

2,6-Dimethoxybenzylmethyl ketone

A solution of 11.5 g of 2,6-dimethoxy-R-methyl-[3-nitrostyrene in
80 mL. warm acetic acid was added to a suspension of 35 g electrolytic
iron dust in 150 mL. acetic acid. The mixture was heated on the steam
bath until a vigorous reaction set in. The resulting paste was thinned
with another 40 mL. acetic acid, and heating was maintained for an
hour. The reaction was quenched in 1.5 L water with stirring, decanted
from unreacted Fe, and extracted with three times 100 mL. CH2C12.
The pooled extracts were washed with 50 mL. 5% NaOH, and the
solvent was removed in vacuo to yield 10.5 g of a pale amber oil. This
was distilled (95°-1 05° C./0.4 mm) yielding 8.7 g of the title ketone as a
colorless oil. Source: Sargent 1 987
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Preparation of Phenyl-2-Propanones
from Phenyl-nitropropenes

by John B. Tindall
Terre Haute, Indiana June 20, 1945

A mixture of 200 parts of I-phenyl-2-nitro-l-propene, 600 parts
of water and 2 parts of 5% palladium on charcoal was placed in a
pressure vessel. The vessel was closed and hydrogen was passed in at a
temperature between 28 and 36° C. at about 500 Ibs./sq. inch pressure
until hydrogen absorption substantially ceased. The hydrogenation was
discontinued, the catalyst filtered out and to the filtered product (water
and oil) was added to a solution of 59 parts of sodium hydroxide in
500 parts of water. The mixture was agitated and heated to 65° C. at
which point most of the oil went into solution. There was some
undissolved oil. The mixture was added with agitation to a solution of
185 parts of concentrated sulfuric acid in 1180 parts of water at 0-5° C.
The reaction mixture was then distilled until oil stopped coming over.
There were 2 parts of tarry material left in the residue. The oil layer of
the distillate was fractionated to obtain 140.4 parts of phenylacetone
boiling at 106-110° (19 mm.) corresponding to a yield of 85.3%.

Phenyl-butanone
from [-Phenyl-2-nitro-I-butene

A mixture of 181.2 parts of |-phenyl-2-nitro-I-butene, 600 parts
of water and 2 parts of 5% palladium on charcoal were placed in a
pressure vessel. The vessel was closed and hydrogen was passed in at a
temperature between 28 and 36° C. at about 500 Ibs./sg. inch pressure
until hydrogen absorption substantially ceased. The hydrogenation was
discontinued, the catalyst filtered out and to the remainder was added a
solution of 48 parts of sodium hydroxide in 300 parts of water. The
mixture was heated to 80° C. with agitation, cooled and run into a
solution of 150 parts of concentrated sulfuric acid in 960 parts of water
at 5° C. The mixture was distilled through a column and 94.5 parts of
phenyl-butanone (benzyl ethyl ketone) was recovered, corresponding to
ayield of 62%. The ketone product had a refractive index nD20 of 1.513,
a specific gravity at 20°/20° C. of 0.991, a purity of 98.3%, and a boiling
point at 18 mm. of 114-117° C. Source: Tindall 1947
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Sassafras: Chapter 7

(Sassafras  officinale;,  Sassafras  sassafras)
by F. Schuyler Mathews

Sassafras may be identified at once by its strongly aromatic taste;
not only the root, bark, and twigs, but also the leaves, have a pungent
flavor, reminding one of a certain kind of old-fashioned sugar candy. A
decoction of the root and bark also contributes largely to the making of
root beer. The tree, according to Gray, attains an altitude of 125 feet,
and Prof. Apgar records its height as 100 feet.

(Vide Trees of the Northern United Sates, Austin C. Apgar; but in
Silva of North America Prof. Sargent places the maximum height at 90
feet.)

This is a surprise to many of us, who possibly have never seen a
specimen which exceeded 40 feet. |1 have frequently found sassafras in
the vicinity of Lake Mahopac, Putnam County, N. Y., 10 or 15 feet high,
and occasionally in New Jersey, perhaps 25 feet high; in the South,
however, it commonly grows to a height of from 50 to 60 feet. Sassafras
is found throughout the North and West, from eastern Massachusetts to
lowa, Kansas, and Indian Territory; southward it extends as far as
central Florida, and from there to Texas.

Although all parts of the tree are aromatic, (The leaves furnish
the flavoring used in gumbo soup.) it will be found that the bark of the
roots is bitingly strong, and from this the oil of sassafras is distilled; itis
mostly made in Pennsylvania and Virginia. The bark of ayoungtreeis a
warm, huffish gray streaked with green; the twigs are shiny yellowish
green. The fruit, which is ripe in September, is small, oval, one-seeded,
bluish, and has a reddish, rather fleshy, club-shaped stem. The flowers
are inconspicuous, greenish yellow, and appear in early spring with the
developing leaves. | have never found the sassafras in the White Moun-
tains (N.H.) nor in any part of the country immediately south of them.
There are two beautiful little trees, perhaps 12 feet high, in the Arnold
Arboretum, of quite symmetrical proportions. On the 21st of October,
1895, | noticed that these trees had scarcely shed a dozen leaves apiece;
but three days later (a heavy frost had intervened) not one leaf was left
on either tree. The foliage of the sassafras, more than that of any other
tree except the horse-chestnut, is conventional to a fault. One is
impressed with the similarity between the leafage in an old print of
Bewick's that of the sassafras; both are regular and decorative.
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In Milton, Mass., thereis atree measuring over 40 feet in height,
and in Manchester, Mass., near the center of the town, is another quite
as high. Source: Mathews 1905

Sassafras Tree (Sassafras varifolium)

by F. Schuyler Mathews

The Sassafras is common in rich woodlands from southern Me.
(Wells and North Berwick) southern N.H. and Bellows Falls, Vt., west to
southern Ont. central Mich. eastern la. eastern Kan. and Okla., and
south from southern N.E. to Fla. and the Brazos River, Tex. It is absent
in the northerly and scarcely common in the more southerly portions of
N.E. In N. Y. it is common and is named "Wah-eh-nak-kas," Smelling
Stick, by the Onondaga Indians. It reaches its finest development in
southwestern Ark. and Okla. In N.C. it rarely exceeds a height of 50 feet
and is most common on the coastal plain and the Piedmont plateau; in
Va. it ascends to 3000 feet in the mountains. The wood is light, soft,
weak, brittle and coarse-grained, and is slightly aromatic. It is dull
orange brown and is largely used in boat-building, cooperage, and
fencing, the weight is 31 |bs. to the cubic foot. A strongly aromatic oil is
distilled from the bark, twigs, and roots. Source: Mathews 1915

Sassafras
by Julia E. Rogers

The glory of the autumn foliage of the sassafras is like the glory
of a sunset—all mingled with purple and red and gold. The three forms
of leaves that fascinated us in summer time are here yet, but the
shining treetop is the unit now, and we do not look for individual leaves.

The wood of sassafras is light and tough, and makes good fishing
rods. Durable in the soil and in water, it is used for posts and rails, and
for boats and barrels. The bark, especially of the roots, is strong in a
volatile ail used to flavour medicines. The bark itself is sold in drug
stores, and people buy it in spring and make sassafras tea "to clear the
blood." The leaves and twigs yield a mucilaginous substance which is
used in the South to give flavour and consistency to gumbo soups. The
useful properties of its various members are as nothing when compared
with the beauty and desirability of the living tree, which is beautiful
throughout the year—as a towering tree or a roadside sapling.

Source: Rogers 1923
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The Sassafras
by Julia Ellen Rogers

The sole remnant of an ancient genus is the aromatic sassafras
familiar as a roadside tree that flames in autumn with the star gum and
the swamp maples. In the deep woods it reaches a height of more than a
hundred feet and is an important lumber tree. In the arctic regions and
in the rocky strata of our western mountains, fossil leaves of sassafras
are preserved, and the same traces are found in Europe, giving to the
geologist proofs that the genus once had a much wider range than now.
But no living representative of the genus was known outside of eastern
North America, until the report of a recently discovered sassafras in
China.

The Indians in Florida named the sassafras to the inquiring
colonists who came with Columbus. They explained its curative
properties, and its reputation traveled up the Atlantic seaboard. The
first cargo of home products shipped by the colonists back to England
from Massachusetts contained a large consignment of sassafras roots.
Today we look for an exhibit of sassafras bark in drug-store windows in
spring. People buy it and make sassafras tea which they drink "to clear
the blood.” "In the Southwestern states the dried |leaves are much used
as an ingredient in soups, for which they are well adapted by the
abundance of mucilage they contain. For this purpose the mature green
leaves are dried, powdered (the stringy portions being separated), sifted
and preserved for use. This preparation mixed with soups gives them a
ropy consistence and a peculiar flavor, much relished by those
accustomed to it. To such soups are given the names gombo file and
gombo zab." (Selon.)

Emerson says that in New England a decoction of sassafras bark
gave to the housewife's homespun woolen cloth a permanent orange dye.

Sassafras wood is dull orange-yellow, soft, weak, light, brittle,
and coarse-grained, but it is amazingly durable in contact with the soil,
as the pioneers learned when they used it to make posts and fence rails.
It is largely also in cooperage, and in the building of light boats. Oil of
sassafras distilled from the bark of the roots is used for perfuming soaps
and flavoring medicines.

With all its practical uses listed above, we must all have learned
to know the tree if it grows in our neighborhood, and if we observe it
closely, month by month throughout the year, we shall all agree that its
beauty justifies its selection for planting in our home grounds, and
surpasses all its medicinal and other commercial offerings to the world.
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In winter the sassafras tree is most picturesque by reason of the
short, stout, twisted branches that spread almost at right angles from
the central shaft, and form a narrow, usually flat, often unsymmetrical
head. The bark is rough, reddish brown, deeply and irregularly divided
into broad scaly plates or ridges. The branches end in slim, pale yellow-
green twigs that are set with pointed, bright green buds, giving the tree
an appearance of being thoroughly alive while others, bare of leaves,
look dead in winter.

What country boy or girl has not lingered on the way home from
school to nibble the dainty green buds of the sassafras, or to dig at the
roots with hisjack-knife for a sliver of aromatic bark?

Source: Rogers 1926 Ref: Grahm 1973
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Safrole and Sassfras Oil
are Used in the Illicit Manufacture of MDMA

The Drug Enforcement Administration (DEA) and state/local law
enforcement authorities throughout the United States have noted an
alarming trend involving illicit MDMA production. MDMA (Ecstasy) is
a major drug problem in the United States. All businesses engaged in
the sale of safrole and essential oilsrich in safrole, such as, sassafras oil,
"brown" camphor oil or camphor oil 1.070, also referred to as Chinese
sassafras oil, should be aware of the use of these products by
clandestine MDMA laboratory operators.

Criminal elements routinely use these List | chemicals in the
illicit production of MDMA. DEA is aware that these criminals are
searching, often over the Internet, for sources of supply for these List |
chemicals.

This notice is being provided to:

# Make you aware that safrole and essential oils rich in safrole,
such as sassafras oil, and brown camphor oil or camphor oil 1.070, are
List | chemicals;

# Remind all distributors of these products that they must be
registered with DEA, obtain identifying information from their
customers, keep records, report suspicious orders to DEA, and "know
their customer,” to avoid unwittingly becoming a supplier to a
clandestine MDMA laboratory;

# Advise all distributors of these List | chemicals that it is
unlawful for any person to possess or distribute a listed chemical
knowing, or having reasonable cause to believe, that the listed chemical
will be used to manufacture a controlled substance in violation of the
Controlled SubstancesAct...21 U.S.C. 841(c)(2). Persons who violate 21
U.S.C. 841(c)(2) and/or the recordkeeping and reporting requirements
are subject to criminal and/or civil penalties. Source: DEA 05/01/03

"Oil of sassafras [Sassafras albidum]. About 25,000 pounds
produced annually in homemade stills "from Maine to Florida and in
the hills of Kentucky and the rolling country of Ohio". The oil goes into
root-beer, sarsaparilla, candies, chewing gums, mouthwashes, tooth-
pastes, soaps and perfumes." Source: Fulling 1948

"In 1990, total world production of sassafras oil was perhaps 2,000
tons..." Source: Maia, J., G.; Green, C, L.; Milchard, M., J.; New Sources
of Natual Safrole; Perfumer & Flavorist (1993) 18: 19-22

Safrol also occurs in (Piper hispidinervum) Rocha 1999
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Safrol Containing Botanicals

by Horace Finnemore

Oil of Asarum Arifolium

The roots ofthis American plant, Asarum arifolium, Michx., yield
from 7 to 7.5 per cent of oil. Miller (Arch, der Pharm. 1902, 240, 371)
examined 750 grams of oil, having the following characters specific
gravity 1.058 to 1.061, aD —2° 55" to 3° 7', n20D 1.5310 to 1.5318. By
shaking out with alkali, eugenol (benzoyl eugenol, melting-point 69-70°)
in the proportion of 0 5 per cent was extracted, with a second phenol
that gave a green colour with ferric chloride (4). /-Pinene (nitrolpiperidide,
melting-point 119°) was identified.

The dephenolised oil was fractionated under 22-23 mm. and six
fractions obtained: 55-105°, 105-125°, 125-130°, 130-135°, 135-140°,
140-170°.

Safrole (oxidation to the corresponding acids) appeared to be the
chief constituent; methyl eugenol was also present, and a small
quantity of methyl iso-eugenol. Fraction 130-145° was optically active,
and showed evidence ofthe presence ofa sesquiterpene, whilst the high-
est fraction solidified on cooling, and proved to be asarone, melting point
62-63°.

Oil of Asarum Blumei, Duch.

The entire plant of the Chinese drug "Toko"” gave 14 per cent of
oil, with a sassafras-like odour, specific gravity 1.0788, [a]D +5° 3,
saponification value 0. A terpene-like body, eugenol, and safrole were
detected.

Oil of Japanese Anise

The oil distilled from the leaves and poisonous fruit of lllimum
religiosum, Sieb., the Japanese star anise, was found by Eykman (Rec.
Trau. Chim. 4, 32-54 viaJ. Chem. Soc. 1886, A. i, 95) to contain a terpene
termed ‘shikimene” eugenol and ‘shikimol” now known as safrole.

Tardy (Bull. Soc. Chim. 1902, (3) 27, 987) has examined an oil
extracted from the fruit with petroleum ether and distilled in vacuo;
this contained a small amount ofeugenol, cineole and safrole, with some
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sesquiterpenes and probably borneol. A small quantity of anisic acid was
obtained by oxidation of the fractions boiling from 220-230°, so that the
presence of anethole or its isomer, methyl chavicol, was indicated.

An oil from the fruit has been examined by Schimmel & Co.
(Report, April 1909, 57); at—18° separation of safrole took place; on frac-
tionation at 3 5 mm. pressure the oil distilled as follows: below 40°, 21.6
per cent; 40-65°, 8.0 per cent; 65-79°, 17.2 per cent; 79-83°, 32.0 per cent;
83-90°, 4.6 per cent; residue, 16.6 per cent. The first fraction of the ail
contained cineole, as shown by the formation of the resorcinol compound;
the second appeared to contain linalol, but this was not identified.
Fractions 4 and 5 contained safrole, which was thought to be the chief
constituent of the oil.

Oil of Australian Sassafras

Atherosperma moschatum, Labill., the Australian sassafras, is a
native of Victoria, growing luxuriantly in mountain gullies around
Warburton and Healesville. (Scott, J.Chem.Soc. 1912, 101, 1612) The
leaves yield from 17 to 2.65 per cent of oil, the first portions of which
were lighter, the later heavier than water. Three litres of oil were
examined, specific gravity 1.027, [a]D +7 5°, nD 1.5211. Sixteen
fractions of oil were obtained by distillation under reduced pressure,
their densities ranging from 0.881 to 1.034. Pinene was obtained from
the fraction boiling from 157-158° and identified by the melting-points
of its hydrochloride and nitrosochloride. Camphor was detected in
subsequent fractions, but the largest portion of the oil was found to
consist of eugenol methyl ether, identified by means of its bromo-
derivative, melting about 75°. Safrole was identified in the highest
boiling fractions of the oil.

The approximate composition of the oil is: eugenol methyl ether,
50-60 per cent; pinene, 15-20 per cent; camphor, 15-20 per cent, safrole,
5-10 per cent.

Oil of Daphnandra Aromatica

The bark gave (Jones and Smith, Proc. Roy. Soc.Queensland, 1923,
35, 61-2, viaP.E.O.R, 1925, 16, 179) 0.3 per cent of adark amber-coloured
oil with the odour of sassafras, specific gravity at 15°/15, 1.077, optical
rotation—1 9°, refractive index 1.525. When 150 c.c. were fractionated
at 130 mm. pressure, the following fractions were obtained: 70-80°,
4 c.c; 80-128°, 4 c.c; 129-130°, 140 c.c. The oil consisted chiefly of safrole
(95 per cent).
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The air-dried leaves gave about 0.5 per cent of a light yellow oil,
specific gravity at 15°/15, 0.9181, optical rotation +337°, refractive
index 1.489, ester value 20, acetyl value 3.5. This oil contained 5 to 10
per cent of d-pinene, 20 to 25 per cent of d-a-phellandrene, 10 to 15 per
cent of cineole, sesquiterpenes 30 to 40 per cent, sesquiterpene alcohols
5 to 10 per with traces of aldehydes, phenols and esters.

Oil of Camphor

Camphor oil is distilled from all parts of the camphor tree,
Cinnamomum camphora, Nees and Eberm., known as the "King of the
Forest," a handsome evergreen tree with laurel-like leaves which occurs
naturally from Cochin China to Shanghai and from the Island of Hainan
to Southern Japan; i.e. between 10° and 34° North Latitude in tropical,
to subtropical regions having a moist climate. It has been cultivated in
India, Burma, Ceylon, the Malay Archipelago, Java, Australia, East and
South Africa, Italy, Algiers, Florida, California, Brazil, the West Indies
and Mauritius. The camphor tree grows to a height of 60 to 100 feet with
wide spreading branches and a trunk 20 to 40 inches in diameter,
attaining sometimes as much as 25 feet or more in circumference. A tree
of average thickness will supply a native still for two years.

Brown camphor oil, representing the higher-boiling fractions of
the crude camphor oil, has specific gravity 1.018 to 1.026, and contains
from 25 to 35 per cent of safrole, of which it forms the chief commercial
source, and which may be obtained from it by fractionation and freezing
the appropriate fractions. Its value as a source of safrole varies directly
with its specific gravity. It is also used as a cheap soap perfume.

"Sassafrassy” camphor oil is sometimes found in commerce; it is
a fractionated oil the value of which depends on the amount of safrole it
contains, and this is indicated by its specific gravity.

Another fractionated camphor oil having specific gravity about
1.070 is sold as "artificial sassafras oil." It contains about 80 per cent of
safrole and is used as a substitute for sassafras oil.

Other fractions of intermediate specific gravity are supplied by
the safrole manufacturers.

Chinese camphor oil occasionally comes into the market; it
resembles an intermediate fraction of the Japanese oil but contains little,
if any, safrole.
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Cinnamomum cecicodaphne

Cinnamomum cecicodaptne, Meissn,, is a tree growing in Assam
and Darjeeling which yields the wood known as Nepal camphor wood or
Nepal sassafras. This was formerly known as C. glanduliferum, which
name, however, is now restricted to the camphor wood or sassafras tree
of Northern India. The wood is used in Assam for boat-building and
box-making; it is durable, easily worked, and not attacked by insects. Its
odour is safrole-like. Pickles (2) examined the oil obtained from 105 Ib.
of Assam wood, and obtained a yield of 2.95 per cent on the original
material, or 4.16 per cent on the wood after grinding. The oil was pale
yellow with an odour of safrole and anise, and had the following
characters: specific gravity at 15°, 1.103, a20D—0° 4', saponification value
2.8, ditto after acetylation 7.0, methoxyl content 16 per cent; soluble in
one-halfits volume of 90 per cent alcohol and in 5 or more of 80 per cent.

This oil is of interest, as it contains neither terpenes nor
aldehydes, and only a very small quantity of acids, alcohols and esters;
it consists almost entirely of ethers, of which safrole, myristicin and
elemicin were identified. The oil distilled almost entirely between
245-280°, and on redistillation ofthe lower fractions some considerable
portion boiled between 233-240°. After the removal of the safrole by
fractionation and freezing...

Cinnamomum mercadoi

Cinnamomum mercadoi, Vid., is a large tree called Calingag, very
widely distributed throughout the Philippine Islands, (Phil. J. of Sci.
1909, 4A,114) in places as many as 1 50 to the hectare. Twenty-five kilos
of bark distilled with steam gave 260 grams of oil (1.04 per cent),
specific gravity at 30°/4, 1.0462, n30D° 1.5270, a30D° +4°. The oil
contains no aldehydes, it distills between 119 and 130710 mm., and
consists largely of safrole (piperonylic acid).

Cinnamomum oliveri

Cinnamomum oliveri, Bail, or the Brisbane sassafras, is a
handsome tree, with grey, rough bark, growing in the scrubs on the North
Coast Railway, Queensland.

Bark Oil.—Hargreaves (J.Chem.Soc. 1916, 109,751) found that
when distilled in steam 71 kilos of bark gave 1,700 grams of oil. or
2.4 per cent, with specific gravity 1.030, n23D 1.5165. When fractionally
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distilled at 30 mm. pressure 1,300 grams gave the following four main
fractions: below 90°, 98 grams; 90-120°, 291 grams; 120-135°, 326 grams;
135-155°, 533 grams.

The composition of the oil was as follows: pinene, 12 per cent
(nitrosochloride, melting at 108°); camphor, 18 to 20 per cent (oxime
melted at 119°); safrole, 25 per cent, melting at 8°, specific gravity at
18°, 109, n20D 1.535 (a-nitrosite, melting at 129-130°); eugenyl methyl
ether, 40 to 45 per cent, boiling at 244°, n27D 1.5305, proved by its
oxidation to veratric acid and by the formation of the tribromo
derivative, melting at 77-78°.

Cinnamomum parthenoxylon

From 15.8 kilos of the wood of Cinnamomum parthenoxylon,
Meissn., the Martaban camphor wood, known in Java as Selasian wood,
124 c.c. of oil were obtained. (Schimmels Report, April 1911, 43). It
consists chiefly of safrole, and has the following characters: specific
gravity 1080, aD +1° 22', n22D 1.532; soluble in 2.6 volumes of 90 per
cent alcohol.

Oil from the wood of Cinnamomum parthenoxylon, Meissn., from
the Federated Malay States, where it grows as a tall tree, has recently
been examined at the Imperial Institute. (Bull. Imp. Inst. 1925, 23, 421)
Its constants were as follows: specific gravity 1.103, (aD 0, nD 1.538,
ester value 0.8, ditto after acetylation 3.5, congealing point +10°. The oil
consisted almost entirely of safrole.

Cinnamomum pedunculatum

Cinnamomum pedunculatum, Nees., is widely distributed in the
southern islands of Japan, where it is known as "Yabunikkei."

The fresh leaves yield 0.7 to 1 per cent of oil with the odour of
camphor. Shinosaki (Chem. Abs. 1916,10, 370, via P.E.O.R. 1916, 7, 64)
found that it contained 9 per cent of hydrocarbons and cineole; 3 per
cent of eugenol; 60 per cent of safrole, and 28 per cent of other oxygen-
ated bodies; isoeugenol is said to be present in some samples. This oil
had the following constants: specific gravity 1.060, ry.20D +175°, acid
value 0, ester value 5.6, ditto after acetylation 25.25.
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Oil of Sassafras

Oil of sassafras is obtained from the root of Sassafras officinale,
Nees et Eberm., a tree which grows in Virginia to a height of 20 to 30
feet, in Carolina to 100 feet. Although this tree is widely distributed in
the eastern part ofthe United States, its distillation is mostly confined
to Carrol Country, Tennessee. The supply is said to be exhausted through-
out large areas, but sufficient remains to meet future demands, provided
the price available will cover the cost of collection and distillation.

The roots when freshly dug yield about 1 per cent ofoil. The root
bark is richest, {Oil, Paint and Drug Report, 1913, 83, No. 24, 34)
containing 6 to 9 per cent. Power and Kleber (Pharm. Rev. 1896,14,101)
obtained 7.4 per cent from the air-dried root bark. Enormous roots,
weighing up to 10 cwt., are cut into chips and distilled in steam in stills
of a capacity of 10 tons. Much oil is distilled in a crude way, and the
heavier fractions of the oil are sometimes not completely extracted.

The annual consumption ofthis oil amounts to 90,000 1b., three-
fourths of which is used in the United States.

The chiefconstituent of sassafras oil is safrole, which, when pure,
melts at 11°, specific gravity at 15°, 1.1056, to the presence of which the
oil owes its high specific gravity and characteristic smell. The latter is
agreeably modified, however, by other constituents which give the oil an
odour differing appreciably from that possessed by safrole.

Safrole was first observed in the oil by Grimaux and Ruotte,
(Compt. rend. 1869, 68, 928) but our present knowledge of the other
constituents is due to the work of Power and Kleber, (Pharm. Rev.
1896,14,101) who examined the oil from the dried bark. From 3,000 grams
of oil, with specific gravity 1.075, aD +3° 16°/100 mm., they obtained by
freezing 78 per cent of safrole; the residual oil from this was then treated
with a 2 per cent caustic soda solution, when 15 grams of a phenol were
obtained, and identified as eugenol. The residue was separated by
fractionation into several portions. That boiling from 155-165° was
identified as a-pinene, by conversion into the nitrosochloride, thence into
the benzyl nitrolamine; fractions boiling from 160-170° contained
phellandrene, which was identified by its nitrite. That boiling from
170-175° was tested for cineole and for dipentene, but these bodies were
not present. Camphor was obtained from the higher fraction, and was
identified by reduction to borneol and by conversion into the oxime. A
small proportion of cadinene was suspected in the higher fractions. These
authors give the approximate composition of the oil as follows: safrole,
80 per cent; pinene and phellandrene, 10 per cent; d-camphor, 6.8 per
cent; eugenol, 0.5 per cent; cadinene and other constituents, 3 per cent.
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Safrole is largely used for the manufacture of heliotropin; it is
the methylene ether of allyl benzene, and is readily isomerised to
iso-safrole, which, when oxidised by means of potassium bichromate,
gives the corresponding aldehyde, piperonal. The latter has the odour of
the heliotrope, and is called heliotropin.

Oil of sassafras is employed as a soap
perfume and for tooth pastes. It is also used as

,O a parasiticide, but in this connection it is not
Q H without danger, for it has been recorded that a
) é%o dog treated with the oil for lice died after a
Piperonal week's treatment. When taken internally and

absorbed, it exerts a poisonous effect on the
liver, kidneys and heart.

Genuine oil of sassafras has the following characters: specific
gravity 1.070 to 1.080, aD + 2 to + 5°, nD 1.5280 to 1.5290, acid value
0 to 1, ester value 1 to 2; solubility in 90 per cent alcohol 1 in 2.

Sassafras oil is liable to adulteration with camphor oil of
approximately the same gravity and safrole content. In order to detect
this adulterant (J. Amer. Pharm, Assoc, 1920, 9,1065) advantage is taken
ofthe fact that, so far as is known, the only phenol present in sassafras
oil is eugenol, whilst in camphor oil the chief phenol appears to be
carvacrol, associated with only a small amount of eugenol, and some
ethyl guaiacol. Grant has suggested using the difference in the shade
obtained with the phenols and diazotised para-nitraniline. A purple-red
tint is given by sassafras phenols, whilst camphor oil phenols give an
orange-red colour. Pure nitraniline is necessary, and the details require
further study, but with attention to these, the process should be capable
of application, although it is one that could readily be circumvented.

Artificial sassafras. - For industrial purposes safrole is obtained
in large quantities from the cheaper camphor oil, and a fractionated
camphor oil, having a specific gravity approximating to that ofsassafras
oil, is sold as artificial sassafras oil, and is used as a cheap substitute.
Commercial samples of artificial sassafras oil have usually a specific
gravity not lower than 1.070 and contain about 80 per cent of safrole,
but samples are on the market having a specific gravity of 1.020,
containing not more than 20-25 per cent of safrole.

It is of interest to note how these differ from the constituents
contained in the root bark; neither the leaf oil of sassafras nor that of
the closely allied camphor tree contains safrole, although the leaves of
the allied New South Wales sassafras contain from 30 to 60 per cent.
(See below.)
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Oil of Doryphora Sassafras
(The New South Wales Sassafras)

The leaves of Doryphora Sassafras, Endlicher, the sassafras tree
of New South Wales, which grows to a height of 50 to 80 feet, yield from
0.1 to 0.85 per cent of oil when distilled respectively in May and
November, and the oil was found to vary composition according to the
district. Leaves (1,225 1b.) from the Monga district gave an oil with the
following constants: specific gravity 1.01 to 1.02, nD 1.506 to 1.509, aD
+16.2 to +22.2°, ester value 4.6, acetyl value 32.9; solubility in 70 per
cent alcohol, 1 in 8 volumes.

When fractionated the following were obtained: 175-210°, 12 per
cent; 210-223°, 22 per cent; 223-235°, 50 per cent; 235-250°, 12 per cent;
250-265°, 3 per cent.

d-a-Pinene was present, as when mixed with [/-pinene an
excellent yield of the nitrosochloride (melting-point 109°) was obtained.
The fractions boiling between 200 and 219°/762 mm. contained camphor
(oxime, melting-point 118-119°). Safrole was obtained from the remain-
ing fractions of the oil on cooling. About 10 per cent of sesquiterpenes
and about 1 per cent of eugenol were present, and a trace of piperonal.

A sample from the Currowan district had specific gravity 0.9808,
and contained only 30 per cent of safrole; 30 per cent of camphor was
present and a small proportion of eugenyl methyl ether, which has not
yet been separated from the admixed sesquiterpenes and alcoholic
substances.

The approximate composition of these oils is as follows:

Monga oils Currowan oil

Per cent. Per cent.
Safrole ---------omemmme - 60-65 ---------- 30
Camphor -—-——eeemmmeee e 10-15 ---memem- 30
d-a-Pinene --------mmmeeeeeeeen 10 —mmmmmmmmmmee 10
Eugenol -—---mmmm s 1 o 3.5
Sesquiterpenes ---------------- 10

Sesquiterpenes and
Eugenyl methyl ether ------- 26
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Penfold suggests that this oil New South Wales sassafras ail
should be distinguished from the Australian variety, as the latter is
obtained from Atherosperma moschatum, and contains only a small
percentage of safrole. (J and Proc. Roy. Soc. N.SW. 1921, 55, 270)

Oil of Massoi Bark

Qil of Massoi, from Papua, from Cinnamomum massoia, Schewe,
was recently examined at the Imperial Institute. (Bull. Imp. Inst 1925,
28, 423) The tree occurs widely distributed in New Guinea all round the
island from the Gulf of Papuato the Sepik river. At itslargest itis a fine
forest tree 60 feet high and 8 to 9 feet in circumference. Two samples of
the bark gave oils having the odour of cloves and nutmeg with the
following constants:

No. 1. No. 2.
Yield, per cont. 6 6.3
Specific gravity at  15°/15 1.060 1.064
Optical rotation - 0.90° - 0.34°
Refractive index 1534 1536
Phenols, per cent 60 79

Oil No. 2 free