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UNITED STATES PATENT OFFICE 

2,541,127 
PROCESS FOR PRODUCING DEHYDRO. 

PERILLIC ACID ' 

William G. Wan. Beckum, Longview, Wash., as 
signor to Weyerhaeiser Timber Company, 
Longview, Wash., a corporation of Washington 
Application June 17, 1948, Serial No. 33,638 

(C. 260-124) 6 Caimas. 
1. 

This invention relates to a process for the pro 
duction of an organic acid, and more particularly 
pertains to a process for the production from 
lignocellulose materials of an Organic acid hereto 
fore identified and known as dehydroperillic acid. 
The process of the invention is particularly ap 
plicable to the production of the said acid as a 
by-product of a commercially feasible process for 
the production of lignin from aqueous alkaline 
extracts resulting from the treatment of fiber 
derived from certain species of Woods with a 
dilute i aqueous solution of an alkali metal hy 
droxide. This application is a continuation-in 
part of abandoned application Serial No. 602,916, 
filed July 2, 1945. 
The properties of the acidic compound which 

is, a product of the process of the invention indi 
cate that it may be an analogue of perillic acid, 
differing therefrom in that it contains one addi 
tional double bond in its molecular structure. It 
has, therefore, been tentatively named dehydro 
perillic acid (cf. Journal of the American Chemi 
cal Society, v. 55:3813-9 (1933). ). The relation 
ship between the two compounds is clearly evi 
dent from the following structural formulas: 

Formula I 
COOH 

C 
N 

S cá. CH2 
Perillie acid 
Formula II 

l 
/ N 

CE - CH2 
Dehydroperillic acid 

It is with a process for the production on a Com 
mercial Scale of the compound, herein termed de 
hydroperillic acid, and having the probable struc 
ture illustrated above in Formula II, that the 
present invention is concerned. 
;Dehydroperillic acid may be produced in ac 

Cordance, with the process of the invention from 
almost any lignocellulose material in which it is 
contained, either as Such or in a form which is 
convertible thereto under the herein described 
Conditions of treatment. Certain varieties of 
Wood, Such as Western red cedar, are especially 
Suitable Sources. 
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When Wood is used as a Source material for 

the production of dehydroperillic acid in accord 
ance With the herein described process, it is pref 
erably first reduced to fibrous form by mechani 
cal or other methods which do not subject the 
Wood to the action of added chemicals other than 
Water. This reduction is carried to the point 
Where it, results in the conversion of the wood 
Substance to fibers physically consisting sub 
Stantially of ultimate fibers and opened-up 
bundles of ultimate fibers and constitutionally 
consisting primarily of cellulose, lignin, and poly 
Saccharides-other-than-cellulose, herein fre 
quently referred to merely as "polysaccharides,' 
these three constituents being present in mutual 
ratioS in the range of contents falling between 
that characterizing the raw Wood from which the 
fiber is derived and that characterizing the 
Water-insoluble content of the raw wood from 
Which the fiber is derived. Fiber containing cel 
lulose, lignin, and polysaccharides-other-than 
cellulose in the range characterizing the Water 
iISOluble content of the raw Wood from which 
the fiber is derived is exemplified by raw 
Wood fiber which has been so treated with Water 
as to extract the water-soluble constituents and 
leave as a fibrous residue the water-insoluble 
content of the Wood. The production of such 
fiber from Woods such as western larch is of par 
ticular interest, since these woods contain high 
percentages of water extractable substances, e.g. 
about 23% in the case of western larch. It may, 
therefore, be commercially desirable in the case 
of these Woods to extract them with water in 
Order to isolate as commercial products the 
water-Soluble fraction of the wood substance. 
A fiber residue is thus obtained Which may be 
employed to advantage as a raw material for the 
fractionation process of the instant invention. 
The wood fibers to which the process of the 

invention may satisfactorily be applied may be 
produced, for example, by the method described 
in United States Letters Patent No. 1,913,607 to 
McMillan. This patent describes a mechanical 
defibering proceSS entirely free from chemical 
action, which comprises combing out substan 
tially ultimate fibers from Wood by contacting 
logs of Wood With high Speed rotary radial ele 
mentS Such as pointed pins, projecting from an 
axle, like bristles. Fiber produced by this 
proceSS is herein referred to as McMillan fiber, 
or pin fiber. 
Wood fiber Suitable for use in the process of 

the present invention may also be prepared by 
the method described in the United States Let 
ters Patent No. 2,008,892 to Asplund. In this 
method Wood substance is defibered by mechani 
cally reducing the Wood while simultaneously ap 
plying Sufficient steam pressure to soften the 
lignin in the middle lamella, thus permitting easy 
defibration of the softened wood. The fiber re 



3 
sulting from this practice in efficient operation of 
the commercial Asplund machine is termed here 
in normal Asplund fiber, or normal defibrator 
fiber. 
Wood while exposing it for about one minute to 
high pressure steam at a temperature sufficient 
to effect the desired SOftening. 
Other processes may be employed for reducing 

wood substance to said ultimate fibel's or opened 
up bundle form. The wood substance may be 
affected by Steain at any time O times before, 
during or after Such defioration. Action by Steam 
should be such as to avoid ainy substantial gasi 
fication of the wood substance which thus leads to 
loSS or decomposition of Wood. Substance, usually 
with the formation of furfural, as well as to al 
tered proportions of the three primary constitu 
ents, and unduly altered forms of Said constitu 
ents. The fibers resulting from processes involv 
ing both defibering and Steaming, Which includes 
those resulting from the Asplund process, differ 
from the raw Wood in that their water-soluble 
content has been to a greater or lesser degree in 
creased by the action of the steam. In the case of 
normal Asplund a Spen fibers made in about one 
minute at about 128 pounds Steam pressure, the 
increase in Water-soluble content is 4% to 6%. , 
Other methods for producing fibers from Wood 

Substance may also be used, provided said meth 
ods do not Subject the Wood to the action of added 
chemical agents other than liquid water or Steam. 

it has been discovered that dehydroperillic acid 
may be obtained by Subjecting lignocellulose ina 
terials which contain it to the action of a dilute 
aqueous solution of a basic-acting compound of an 
alkali metal, separating the treated material from 
the resulting Solution, and isolating froin the Said 
resulting Solution its content of dehydroperillic 
acid. - - - 

More Specifically stated, dehydroperillic acid is 
obtained from lignocellulose materials, e.g. wood 
fiber, in accordance with the process of the pres 
ent invention, by treating Such materials with an 
aqueous alkaline reagent preferably comprising a 
Weak aqueous Solution of an alkali metal hydrox 
ide, e.g. sodium hydroxide, at an elevated temper 
ature for a time Sufficient Substantially to exhaust 
the extracting action of the alkali, thereby form 
ing a Solution comprising dehydroperillic acid, 
polysaccharides-other-than-cellulose, and lignin, 
and leaving a fibrous residue, separating the 
said solution from the said residue, and concen 
trating and acidifying the Said Solution in order 
to separate therefrom its dehydroperillic content. 
A Specific embodiniment of the invention for ob 

taining dehydroperillic acid from lignocellulose 
material is illustrated in the drawing. In accord 
ance with the procedure therein outlined, igno 
cellulose material, e. g. the fiber of western red 
cedar, indicated at 7, containing substantially all 
of the Water-insoluole content of the wood from 
which the fiber is derived, and prepared by the 
heerinabove referred to Asplund, McMillan or 
other processes, and physically consisting sub 
stantially of ultimate fibers and opened-up 
bundles of ultimate fibers and constitutionally 
consisting primarily of cellulose, lignin, and poly 
saccharides-other-than-celulose, said three con 
StituentS being present in mutual ratios in the 
range of contents from those characterizing the 
raW Wood from which the fiber is derived to those 
characterizing the Water-insoluble content of the 
Said raw Wood from which the fiber is derived, is 
treated at 8 with an alkaline reacting compound 
of alkali-metal. The alkaline reagent employed is 

It is prepared, for example, by reducing, 
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typically exemplified by Sodium hydroxide, e.g. a 
A normal Solution of alkali-metal hydroxide, in 
a total amount with respect to fiber sufficient to 
maintain an extracting alkalinity during the op 
eration. This treatment is preferably carried out 
at atmospheric pressure aid at about the boiling 
point of the said solution. The time of treatment 
is variable depending upon the type of Wood being 
treated and the other conditions of the treatment, 
but, in general, may be up to about two hours, or 
such time as shows the extraction to be Substan 
tially complete. This treatment extracts from 
the wood substance the dehydroperillic acid as 
well as a substantial proportion of the lignin and 
polysaccharides-other-than-cellulose content and 
leaves a fibrous residue. The reacted mass is 
extracted at step (2 to separate the soluble matter 
from the thus treated fiber. - • -- 
Step 8 may be practiced by a batchwise pro 

cedure or by a counter-current or recycling pro 
cedure as hereinafter more fully discussed. 
Water is usually employed as the solvent in step 
9, but the water may also be admixed with other 

materials in order to contribute specific proper 
ties to the solvent or for specific purposes. Water 
alone, or With Such other materials admixed 
therein, is herein referred to as an aqueous Soi 
vent, Steps 8 and may be efficiently combined 
When an aqueous Solution of Sodium hydroxide 
is used, but when moist wood fiber is treated with 
solid sodium hydroxide, or with solutions so con 
centrated as to amount to Syrups, the Separate 
aqueous extraction step f will be necessary. 
The mass or slurry, with the treated fiber in 

aqueous suspension, is next filtered at step 2, or 
otherwise processed to separate the treated ligno 
cellulose residue 3, herein arbitrarily designated 
as Biber I, from the soluble matter in the filtrate 
or Solution 5, arbitrarily herein designated Ex 

} tract I, which contains the dehydroperillic acid, 
ignin and the othel Organic materials including 
the polysaccharides-other-than-cellulose. 

After separation of the said residue 3 from the 
extract 5, the said, extract is treated for isola 

5 tion of its dehydroperillic acid content. It is first 
neutralized at step f6, preferably by adding sui 
furic acid, thereby reducing the pH from an orig 
inal value of about 10 to one of about 7. The 
Solution as thus acidified is then conditioned for 
precipitation at step 8. This conditioning may 
take one of two forms, or a combination of both 
-by either the removal of Water of solution, step 
2, or by the addition of inorganic salts, step 22. 
Both treatments have in common the fact that 
they result in the concentration of the solution 
to a point at which completion of the lignin pre 
cipitation is effected. The precipitated lignin is 
then filtered at step 24 and recovered at 25 as 
product lignin -a. 

It is desired at this point to elaborate on step 
8 of Conditioning the Solution for precipitation 

of the lignin, especially since this same step is 
generally applicable at other steps in the process, 
or in other Sequences, to the separation of the 
other lignin products at other pH ranges. . While 
Some precipitation of lignin may occur by virtue 
of establishment of the pH range for separation 
of the lignin product concerned, the separation of 
the lignin in this manner is not sharp, and it is 
advisable to condition the Solution in Order to: 
effect the complete precipitation of all the lignin 
which will separate at the particular pH range. 
After neutralization, the solution may be con-. 
centrated by evaporation, which step, if practiced, 
is included in Step 8. The concentration is cons, 



5 
tinued to a point where the lignin content is pre 
cipitated in substantial amount. The solution is 
preferably maintained neutral during the concen 
tration step by the addition of acid as necessary. 
It Will be obvious that the need for concentra 
tion by removal of water will depend upon the 
usage of alkali and the concentration of the alkali 
in the Solution í5. The more the salt, content 
formed by the interaction between the alkali and 
the acid, the less will be the extent to which the 
removal of water needs to be continued. It will 
be further appreciated in this connection that 
steps 6 and 8 are more or less interdependent 
and that either step may be performed first; that 
is, either the removal of water or the addition of 
the Salt may precede acidification. It is gen 
erally more advantageous, however, for step 8 to 
follow step f, because, in this manner, full ad 
Vantage can be taken of the salts formed by the 
neutralization of the alkali present. 
When the coinditioning of the solution for pre 

cipitation is to be accomplished by the addition 
of inorganic Salts as at 22, sodium acid sulfate is 
preferably used, and is added until the solution 
is near Saturation with respect to this compound. 
At this point, precipitation of lignin 1-a can be 
expected to be Substantially complete. The neu 
tral, concentrated solution containing undis 
Solved lignin, preferably at room temperature, is 
filtered at 24, thereby separating lignin 1-a, desig 
nated at 25, in the solid form. 
The filtrate 25, which contains the dehydro 

perillic acid in salt form together with the poly 
Saccharides-other-than-cellulose and additional 
lignin products, is next acidified to a pH of about 
5 at Step 2. This causes the precipitation of the 
dehydroperillic acid together with an additional 
lignin product. The resulting mixture is then 
warmed to a temperature of about 65° C. at step 
28 in order to coagulate the lignin product and 
effect itS Separation from the dehydroperillic acid, 
Upon cooling, the coagulated lignin product is to 
be found in large part settled out on the bottom 
of the containing vessel, while the supernatant 
liquid contains Suspended crystals of dehydro 
perillic acid together with a fine suspension of 
lignin product particles. Since the particle size of 
the dehydroperillic acid crystals is substantially 
greater than that of the suspended lignin product 
particles, it is possible to effect the separation 
thereof, as by decanting the Supernatant liquor 
from the Coagulated lignin product remaining in 
the vessel, the said supernatant liquor being 
passed through a filtering means whereof the 
mesh size is such as to permit passage of the 
fine particles of suspended lignin product, but to 
retain the larger dehydroperillic acid crystals. 
This is represented at step 29. This results in the 
formation of a filtrate 3 , which contains lignin 
products in aqueous solution and in suspension, 
together with polysaccharides-other-than-cell 
lulose in aqueous solution, and, as a solid prod 
uct in cake form, the crude dehydroperillic acid 
32. This acid may be refined, as by Washing with 
cold water, at step 33 to give a purified dehydro 
perillic acid product 34, while the filtrate 3 may 
be processed to isolate valuable polysaccharides 
other-than-cellulose and lignin products there 
from. 

It will be apparent that the operating condi 
tions as described in the preferred embodiment 
may be varied as desirable or necessary when 
processing different types of lignocellulose ma 
terials or employing a range of reagent concentra 
tions. For example, various alkaline materials 
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may be employed in the treating step 8: Suitable 
alkaline materials include: in general , the hy 
droxides of the alkali metals as well as those 
alkali metal compounds which, being salts of 
strong bases and weak acids, undergo hydrolysis 
in aqueous medium to form the alkali metal hy 
droxides, or their equivalent in alkali metal ions 
and hydroxyl ions. Such compounds are, there 
fore, the basic-acting compounds of the alkali 
metals, i. e. of lithium, sodium, potassium, 
rubidium, and caesium. The hydroxides of this 
group of metals, especially sodium hydroxide, are 
preferred reagents for effecting the hereiin de 
scribed extraction, although the carbonates, e. g. 
sodium carbonate, may also be used. 

Similarly, the operating conditions of the ex 
traction step, wherein the lignocellulose material 
is treated with a dilute aqueous solution of alkali, 
may be varied within limits to suit the particular 
lignocellulose material being treated. It is the 
teaching of the invention, however, and often 
critical to its success in practice, to use and main 
tain operating conditions and reagents of Such a 
mild character as to effect the fractionation of 
the lignocellulose naterials Without causing Sub 
stantial or drastic changes in the composition of 
the constituents thereof. Thus, it is preferred to 
use a relatively weak solution of alkali, i. e., a 
Solution which contains. Sufficient alkali to be 
about 4 normal with respect thereto. A pre 
ferred solution for effecting the extraction is a 
0.6% solution of Sodium hydroxide. 

Usages of alkali-largely in excess of those feces 
sary to obtain the desired fractionation are also 
ayoided. The total amount of aikali netal hy 
droxide used is usually based upon the weight of 
fiber treated. Thus, for example, a usage of 15% 
Sodium hydroxide signifies that 15 parts by 
Weight of Sodium hydroxide is used to extract 
100 parts of dry fiber. 
Where a mixing procedure is employed in the 

extraction with alkali metal hydroxide, the con 
sistency of the reaction mixture (i. e. the weight 
of fiber per 100 parts by weight of solution) is 
maintained at a level such as to afford cease of 
manipulation and thoroughness of treatment. 
The optimum consistency is obviously dependent 
upon many factors, principally upon the method 
of handling the fiber mixture. Thus, varying 
consistencies may be used, depending upon 
Whether the fiber is treated batchwise, or con 
tinuously, as in counter-current operation. 

It Will be apparent that concentration, usage 
and consistency are interrelated factors and that 
variations in one will affect the other's. Thus, 
when the concentration and usage are varied, 
the consistency also changes. Various combina 
tions of these variables are possible, the practical 
limiting factors being, as disclosed above, the de 
sirability of keeping the operating conditions 
relatively mild, and also of providing consistencies 
such as to favor ease of handling, drying, proc 
essing and relatively complete separation of ex 
tiract from treated material. A representative 
combination of these variables suitable for use in 
extracting many woods in fibrous form comprises 
the use of an aqueous sodium hydroxide solution 
having a concentration of 0.6% by weight Sodium. 
hydroxide in an amount equal to 15% by weight 
of the fiber treated, whereupon the consistency of 
the mixture will be about 4%. 
As stated hereinabove, the alkaliiine extraction 

is carried out at a temperature which is pref 
erably about the boiling temperature of the mix 

75 ture at normal atmospheric pressure. In ordinary 
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the lignin product particles pass therethrough 
but the dehydroperillic acid crystals are re 
tained upon the filter. The desired separation 
is thus effected. 

Purification of the crude dehydroperillic acid, 
obtained as above, may be accomplished, as is 
indicated at step 33 in the drawing, by Washing 
One or more times with a solvent comprising cold 
Water. Alternatively, the purification may be ef 
fected by dissolving the dehydroperillic acid 
product in a suitable solvent and recrystalliz 
ing it therefrom. Alternatively, also, it may be 
dissolved in an aqueous solution of a suitable 
alkali, Such as sodium hydroxide, thereby form 
ing an aqueous alkaline solution of the dehy 
droperillic acid salt, as sodium dehydroperillate, 
which may be reprecipitated as the free acid 
in a relatively pure state by acidification of the 
Solution to a pH of about 5. Sublimation affords 
another method of purification. 

It is to be understood that the term “lignin 
product' is used herein to designate lignin prod 
ucts obtained by chemical treatment of lignocel 
lulose materials, although it is recognized that 
the lignin thus produced may have been altered 
in form or properties to a greater or lesser degree 
by reaction with the chemicals with which it has 
been treated. 
The process of the invention is illustrated by 

the following example, wherein the parts are 
expressed as parts by weight: 

Eacaimple 

Asplund western red cedar fiber, i. e. fiber 
prepared from the wood of the western red 
cedar by means of an Asplund defibrator, was 
extracted with a 0.6% aqueous Solution of so 
dium hydroxide. A sufficient amount of this 
Solution was used to provide a total sodium hy 
droxide content equivalent to 15% based on the 
dry weight of the raw wood fiber. This re 
Sulted in a reaction mixture having a consistency 
of about 4%, i. e. a mixture containing about 4. 
parts by weight of fiber per 100 parts of solution, 
The extraction was effected at the boiling tem 
peratures of the solution at about normal atmos 
pheric pressure for a duration of one hour. The 
fiber was then Separated from the Sodium hy 
droxide solution and washed with Water for Sub- : 
Sequent uses. The alkaline extract was fortified 
by the addition of caustic soda in an amount 
Sufficient to build up the sodium hydroxide con 
centration to a level substantially that of the 
Original Solution. This required replacement of 
about 60% of the original sodium hydroxide. 
The fortified solution was then employed in the 
extraction of a further quantity of raW Wood 
fiber. A total of eight extractions of raw Wood 
fiber was carried out in this manner, replenish 
ing the concentration of sodium hydroxide in the 
extracting solution after each extraction. This 
resulted in the production of an alkaline extract 
containing dehydroperillic acid and other ma 
terials removed from the wood substance. 
This alkaline extract, which had a pH of about 

10, was then processed for the recovery of its de 
hydroperillic acid content by neutralizing with 
Sulfuric acid and concentrating by evaporation 
while adding further sulfuric acid as necessary : 
to maintain the solution neutral. The solution 
was thus concentrated to about 12% of its origi 
nal volume. It was then cooled and filtered. 
This resulted in the separation of lignin prod 
uctS 1-a. 
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10 
The filtrate. resulting from the separation of 

lignin -a was acidified to a pH of 5, thereby 
precipitating dehydroperillic acid, together with 
a quantity of another finely divided lignin prod 
uct. This mixture was heated to a temperature 
of 65° C., and then allowed to cool slowly. This 
CauSed most of the lignin product to coagulate 
and Settle to the bottom of the containing ves 
sel within a few hours. After this treatment, 
the liquid above the coagulated lignin product 
contained a fine dispersion of lignin product 
particles together with relatively large crystals of 
dehydroperillic acid. It was decanted through a 
coarse filter, thereby effecting the separation of 
the dehydroperillic acid. Purification of the 
latter was effected by merely washing on the 
filter with cold water. 
The product as thus produced was a white, 

Crystalline solid having a melting point of about 
88 C. Color tests with ferric chloride reagent 
Were negative, indicating that the product was 
inot a phenol. The presence of at least one car 
boxyl group was indicated by the fact that the 
product was Soluble in sodium bicarbonate to 
give a solution from which it could be reprecip 
itated by acidification. No methoxyl groups 
were present. The neutral equivalent was deter 
mined to be 159. This value, coupled with the 
elimpirical formula (C5H6O) at as determined from 
carbon-hydrogen analysis data, indicates the 
rinolecular formula to be C10H12O2. This corre 
Sponds to the formula for dehydroperillic acid 
as given above. 
Two derivatives of the above described acid 

product were prepared. The methyl ester raelted 
at 34° C. to 35° C. and boiled at 104° C. to 106° C. 
The anilide, prepared by reaction of the acid or 
of its acyl derivatives with aniline, was a crystal 
line campound melting at 96° C. 

It is apparent that, the process of the present 
invention has manifold advantages. In the first 
place, it accomplishes the isolation of a pure, well 
defined organic chemical compound from wood 
Substance. It represents for the first time a corn 
mercial process for the production of dehydro 
perillic acid. It makes available at relatively low 
cost a new and useful chemical product, which 
has many poteritial applications per se, or as a 
starting material for the processes of the Syn 
thetic chemical industry. Finally and broadly, it 
represents a successful effort to obtain a useful 
chemical by-product from a mild-controllable 
procedure for the fractionation of wood sub 
stance. - 

Having now described my invention and in 
what manner the same nay be used, What I claim 
as new and desire to protect by Letters Patent, is: 

1. The process for treating lignocellulose mate 
rial for the recovery of dehydroperillic acid and 
lignin products, comprising treating a lignocellu 
losic source haterial for said acid and ignin 
with an aqueous Solution of a basic-acting com 
pound of an alkali jinetal at a temperature of 
from about normal room temperature to about 
the boiling point of Said solution at atmospheric 
pressure and in concentration sufficient to pro 
vide not Substantially inore than about 5 partS 
by weight of said alkali metal compound per 100 
parts of dry ignocellulose material for forming 
an extracted na SS of Said material and an ag Uile 
ous alkaline extract containing dehydroperillic 
acid and lignin product, separating the said maSS 
from the said extract, substantially neutralizing 
said allkaline extract and conditioning it by eS 
tablishing a salt concentration sufficient to effect 
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precipitation of a substantial amount of lignin. 
products, separating the precipitated lignin prod 
ucts thereby leaving a residual extract, acidifying 
the residual extract to a pH value of between 4 
and 6 for precipitating dehydroperillic acid and 
lignin, and separating the thus precipitated de 
hydroperillic acid from the co-precipitated lignin 
and acidified lignin-containing extract. 

2. The process for treating lignocellulose mate 
rial for the recovery of dehydroperillic acid and 
lignin products, comprising treating a Source na 
terial for said acid and lignin with an aqueous 
solution of a basic-acting compound of an alkali 
metal at a temperature of from about normal 
room temperature to the boiling point of Said SO 
lution at atmospheric pressure and in concentra 
tion sufficient to provide not substantially more 
than about 15 parts of said alkali compound per 
100 parts of dry lignocellulose material for a time 
period sufficient substantially to exhaust the ac 
tion of the solution for forming an extracted maSS 
of said material and an aqueous alkaline extract 
containing dehydroperillic acid and lignin prod 
uct, separating the said mass from the said ex 
tract, substantially neutralizing said alkaline ex 

- tract and conditioning it by establishing a Salt 
concentration sufficient to effect precipitation of 
a substantial amount of lignin products, Sepa 
rating the precipitated lignin products thereby 
leaving a residual neutral extract, acidifying the 
residual extract to a pH value of between 4 and 
6 for precipitating dehydroperillic acid and lig 
nin, and separating the precipitated dehydro 
perillic acid from any co-precipitated lignin and 
the acidified lignin-containing extract. 

3. The process for treating ignocellulose nate 
rial for the recovery of dehydroperillic acid and 
lignin products, comprising treating a Source na 
terial for said acid and lignin with an aqueous 
solution of a hydroxide of an alkali metal at a 
temperature of from about normal rooin tempera 
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taining dehydroperillic acid and lignin products, 
separating the said extract from the extracted 
material, neutralizing the said extract and condi 
tioning it by establishing a salt concentration suf 
ficient to effect the precipitation of a substantial 
amount of lignin products, separating the pre 
cipitated lignin products from the residual neu 
tral solution, acidifying the residual neutral So 
lution to a pH of between 4 and 6 for precipitat 
ing dehydroperillic acid, and separating the pre 
cipitated dehydroperillic acid from any co-pre 
cipitated lignin products and from the residual 
acidified Solution. 

5. The process for treating lignocellulose mate 
rial for the recovery of dehydroperillic acid and 
lignin products, comprising treating a source ma 
terial for said acid and lignin products with an 
aqueous solution of a basic-acting compound of 
an alkali metal at a temperature of from about 
normal room temperature to the boiling point of 
said solution at atmospheric pressure and in con 
centration sufficient to provide not substantially 
more than about 15 parts of said alkali compound 
per 100 parts of dry lignocellulose material for a 
time sufficient substantially to exhaust the action 
of the said solution for forming an extracted mass 
of said material and an aqueous alkaline extract 
containing dehydroperillic acid and lignin prod 
ucts, separating the said extract from the ex 
tracted material, neutralizing the said extract and 
conditioning it by establishing a salt concentra 
tion sufficient to effect the precipitation of a sub 
stantial amount of lignin products, Separating 
the precipitated lignin products from the residual 
neutral solution, acidifying the residual neutral 
solution to a pH of between 4 and 6 for precipi 

ture to about the boiling point of said Solution at . 
atmospheric pressure and in concentration Suf 
ficient to provide not substantially more than 
about 15 parts of said alkali compound per 100 
parts of dry lignocellulose material for forming 

- an extracted mass of said material and an aque 
ous alkaline extract containing dehydroperillic 
acid and lignin product, separating the said maSS 
from the said extract, neutralizing the said ex 
tract and conditioining it while maintaining it 
substantially neutral by establishing a Salt con 
centration in a sufficient amount to cause the pre 
cipitation of a substantial amount of its lignin 
product content, separating the precipitated lig 
nin product from the residual solution, acidifying 
the said residual solution to a pH value of be 
:tween 4 and 6 for precipitating dehydroperillic 
acid, and separating the thus precipitated de 
hydroperillic acid from any co-precipitated lig 
nini and the acidified lignin-containing extract. 

4. The process for treating lignocellulose mate 
rial for the recovery of dehydroperillic acid and 
lignin products, comprising treating a Source ma 
terial for said acid and lignin products with an 
aqueous solution of an alkali metal carbonate at 
a temperature of from about normal room ten 
perature to the boiling point of said Solution at 
atmospheric pressure and in concentration Suf 
ficient to provide not substantially more than 
about 15 parts of said alkali compound per i00 
parts of dry lignocellulose material for a tine Slf 
ficient substantially to exhaust the action of Said 
solution for forming an extracted mass of Said 
gnaterial and an aqueous alkaline extract con 

product particles but to retain 

tating additional finely divided lignin product 
particles and relatively large crystals of dehydro 
perillic acid, and filtering the resulting aqueous 
suspension through a filtering means having a 
mesh size such as to permit the passage of the 
aqueous medium and of the finely divided lignin 

the dehydroperil 
lic acid crystals. - 

6. A process for the production of dehydro 
perillic acid and lignin products from wood, which 
comprises treating comminuted wood which is 
a source material for said acid and lignin with an 
aqueous solution of an alkali metal hydroxide at 
a temperature of from about normal room tem 
perature to the boiling point of said Solution at 
atmospheric pressure and in concentration suf 

| ficient to provide not substantially more than 
5 5 

about 15 parts of said alkali metal hydroxide per 
5 100 parts of dry wood for a time period sufficient 

substantially to exhaust the action of the Said. 
solution for forming an extracted mass of Wood 
and an aqueous alkaline extract containing de 
hydroperillic acid and lignin products, separating 
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the said extract from the extracted fiber, substan 
tially neutralizing the said extract and condi 
tioning it by establishing a salt concentration suf 
ficient to effect the precipitation of a substantial 
amount of lignin products, separating the pre 
cipitated lignin products from the said solution, 
acidifying said neutral solution to a pH value of 
between about 4 and 6, and separating the thus 
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precipitated dehydroperillic acid from any co 
precipitated lignin and from the acidified lignin 

' containing solution. - --" 
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