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I, SUMMARY

The Engineering Bxperiment Station is contemplating o long-term in-
vestigation of the nature of oleoresins from pine trees. A review c:
the published information on the chemical composition of cleoresins from
southern pines hag been conducted as an introductory procedure in establish-
ing a basic research program on gun naval stores. For convenience, sume-
maries of the results of this study have been presented under the headings
Resin Acids, Turpentine Fraction, and Other Neutral Compounds.

Separation of the complex mixture of hydroesrbens, secids, alcohols,
resenes and various other materials that zake up the oleoresin has been
only partially effected. thhough certain major constituents are well known
and charascterized, many of the compounds present have not even been identi-
fied. In addition, no satisfactory methods of analysis are available for
most of the constituents.

Methods suitable for isolating the individual resin acids are knowm,
but these procedures asre not sufficiently quantitative to be used as
methods of analysis. Reliasble procedures have been establighed for the
quantitative determination of only cne of the resin ascids. Careful frac-
tional distillation to separate the constituents of the turpentine frac-
tion for identifying individual components has been only partially suc-
cessful. Very little research has been conducted towards determining the
composition of the resene portion, and only a few of its constituents are
known.,

Much of the research which has been done with constituents of oleo-
resin has been carried ocut on materials which have previously been sudbjected
to rather high temperatures. This may have contributed to misleading
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results since it is known that many of the primary constituents are un~
stable to heat. This fact should be considered in the development of
methods of emalyeis or of methods for separating the mixture inte indivi-

It is interesting that living pine wood contains sterols as major con-
stituents as well as relatively large amounts of fatty acids, whereas
oleoresins do not contain any sterols and only minor amounts of fatty
acids, This radical difference in the extractives of living pine wood and
the exudate of pine trees suggests that various additional compounds might
be isolated from freshly exuded gum.

AMM“Wi‘o&mtn,wmnm,mmmm
acid components has been Jutlined, and some suggestions for future work
and methods vhieh might be employed have been made.

A laboratory is being established which should prove adequate for
general organic research as well ms for anticipated naval stores research.



II, INTRODUCTION
Amnmmmmmummnmmlmdm
for resesrch to benefit the State of Georgis was alloted for reviewing the
published knowledge sbout the composition of oleoresins from pine trees.

It is contemplated that the Englneering Experiment Station of the
Georgie Institute of Technology will participate in a long-term investi-

gation of the nature of oleoresins from pine trees., The program will in.-
clude the identification of the various chemical constituents of the gums,
the determination of methods of quantitative analysis end separation of
these components, and en luvestigation of the changes which oceur in the
omnmtiwmmmmmpmmmww-
out the usual processing procedures to the final products.

It is boped thet the resulting inereased fundamental lmowledge will
be beneficisl in developing new and better applications for pine gum and
consequently stimulate a greater demand for this product of the gum naval
medmm.

A study of the published knowledge about the chemical composition of
pine oleoresin was undertaken as an introductory procedure toward establish-
ing s basic research program on gum naval stores, This study was faeili-
mnmnmmm«mw@uummmtm.
However, it was found that for some speeific phases an additional litera-
ture survey was required.®* GSince the major species of pine utilized in

uuuuu

.’n;. d that additional references which prove useful for any

mm.' mm“?m h should be sbstracted and incor-
porated with the card file that has been compiled under Project 199.
In additi®n; a chemieal ind ummmuum&ﬁ
to futwre investigations of this type.



Georgia for the produetion of naval stores are Pinus palustris and Pinus
caribage,* this review was limited to meterial pertaining to them or to
m,gwummmnuuam»mum
congtituents derived from them, The results of this study were summarized

and some futwe research was suggested,
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I1I, DISCUSSION OF THE COMPOSITION OF OLEORESINS

Pine cleoresins are complex mixtures of terpene hydrocarbons, alcohols,
resin acids end resenes (nonvolatile neutral compounds) with various other
meterials. The oleoresins as collected at the present time comsist of
about four parts rosin end ome part turpentine, or steau-volatile matter.
A considerable ampunt of the volatile constituents is lost by evaporation
from the tree face and collecting cups. The major constituents of the
turpentine portion are well known and characterized, and several of the
minor components have been identified.

The nonvolatile portiom, exclusive of the aeids, however, has not
been so well defined, It comsists mainly (spproximately 90 per cent) of
a mixture of resin acids with about 10 per cent resenes. The latter are a
complicated mixture of aliphatic and polyecyeclic compounds and constitute
the least known portion of cleoresins.
A._The Resin Acide®

Recent investigations concerning the nature of the resin acids present
in resins and oleoresins make it appareant that the prior extensive lit-
erature pertaining to resin acids reported only & limited muber of valid
results. The ususl techniques of isolating acid components which were
employed by many earlier investigators are not satisfactory with resin acids
b.’tnnmuhhmminly labile compounds. In addition, fractional
crystiization of the Melds invarisbly results in "isomorphous-mixed"
erystals, which has led to reports of numerous "pure isomers" later showm
to be mixtures, (11, 18) |

Included under this heading are those acids of the sbietic type (those
acids which yleld retene, or l-methyl-T-iscpropylphenantirene, upon
complete dehydrogenation and have an isopropyl or isopropylidine group
et C~T) and the pimaric type (those acids which yield pimanthrene, or
1,7-dimethylphenanthrene, upon coamplete dehydrogenation and have the
genm configuration of methyl and vinyl groups at C-7).

G




Applicutions of suitable procedures (e combination of Diels-Alder
resgtions and the amine.salt wothod of separating the scid wmixtuwres, ead
an snalysis based on opticel rotatory and ultraviclet sbucrption charester-
isties) have reculted in an apparently complete determination of the resin
soid constituents of oleoresin from Pisus palustris (11). The methods
used, although valuable for preparing pure isouers, we not suffieiently’
exsct t0 be considered satisfuctory for quastitative amelyses. It iz of
mmnmummuummnmmmﬁnm
of snalysis of resin scids sre for the deternivation of levopimariec seid.
These metbods are based on & modification of the Diels-Alder resgtion, (19)

Puble I liste those 'esin meids whieh heve been characterised snd
denonstreted to be pre ¢ut in olsoresin "collected from the long leaf pine,
Pinus palustris, snd stored at 0°-3° in the dark, snd owt of contact with
alr.," (11) There remains sowe question about the presence of sbietie
aeid snd dehydrosbietic ecid se primsyy seids of cleoresin (3R). The
inclusion here of abietic aseld is based solely ypon an interpretation of
the wltraviolet sbscrption charesteristios of the uixed resin seids, De-
hydroabletic scid is included on the sasmption that its formation is
coincident with the formetion of dihydrosbietic seid. (11)

The resin seid constituents of the oleoresin from the other msjor
species of southern pine, Plous coribaes, could probadly be esteblished
by a parallel iavestigstion.

Aspther sethod (eolorimetrie) of smelysic that may be of value for
certain resin selds hae been reported by Tsutsuil (36). The method is based
wpon the experinental discloswres that dextroplmaric aeid does not give
a positive Liecbermaun-8toredh resction, whereas sbietie and levopisarie

-
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TAELE I

RESIN ACIDS OF OUM OLEGRESIN"

4 » Approxinate Per Cem -
Aeid of Total Resin Acids Charasteristies’
ie 30-35 Melting Point L o 15 g
(& -sapletie) " A v
(&) 276°
Maximam Abooiption 272 im
¥ Speeific Absorptior 8.2
Coefficicnt, OV
Melting Poiot of 63* -6k*
Meithylester
(a.)*" of Butangl- -218°
ainé Salt
Isquerized by Heat
or Minsmal seide
Keosbietie 1520 Melting Poirt 2167° 16
(a*)g" #15°
Maxioum Absorption 250 M
Speeific Absoyption 000
Coefficient, &
Melting Point of 61.5" -a2*
Metlgleaste:
(& of Butanol- +108°
arine 3alt
Tsocerized by Heat
or Mineral Agide
Adietic 15-20 Melting Polnt 172t st
()2 e
Maxisuam Absorption 281 nm
dpecific Abutepiion T7.0
i . Coefficient, &
‘ (mzh of Diayl- -G®
anine Salt
Isomerlized by
Heat or Mineral
Acids
(Continued)
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TARLE I (Continued)
RESIN ACIDS OF GUM OLECRESIN®

b Approxizate Per Cent .
eid of Total Reein Acids Characteristics
Isodextropimaric 8 Melting Point - 162%2164°
) ( “)21‘ ~ v(.
mm Point of 61.5° -62°
(u;: !utanow o*
Dextropiuaric é Melting Point . 217°-219°
% @) N
" Melting Point of  68°-65°
Methylester
Dehyérosbietic [ Melting Point 172°-173.5°
‘ (a.)§° | £a*®
Melting Point of @ .63
Methylester
()2 of meuy1-  +60°F
phe I
Dihydrcabietic® .

m&mmm& is (11).

'l'henms gmbcrembenevedtobethobe rost gererally accepted
at the present time. For the atrww of thece asclds ond disgusaiona
of the proof of structire eee paferences 5, T, b, 16, 30, 32, and 39,

¢ Unless othervise noted, all melting polnts in this report are im degrees
centigrade and all rotations are of 1 per cent. solutions in sboolute
ethannl, The specific absorption coefficient, @&, is defined as: = log
To/I/fvhere I. = intensity of rediation trangmi tted hj the solvent, I =
intensity of fadiation transmitted by the solution, C = concentration
of solute in graue per liter, and R+ lemgth in centimeters of solution
through which the rediation passes,

% he seme value ves obtained ih sbsolute ethenol, bensene and chlorofors,
® This value vas obtained with & 1.9% per cent solution in sbsolute ethauol,
4 This value wvas cbtained with & 2 per cent solution in absclute ethanol,

€ Varicus constants have been reported for the dihy@rcebietiec um(

g:gy_‘tﬁ” of these acid: have not been clearly elucidated. (See




ascids do, and that levopimariec acid cosbines with malele anhydride in
toluene at m temperatuwre to give an adduet that does not give a positive
Liebermann-Storch reaction.

It nmight be well to extend the investigation of Tsutsul in conjunetion
with the separation procedures of Harries and Senderson (11, 13, 15) since
apparently the results of the lstter are more complete, Carried to com-
pletion, there possibly could result a specific colorimetric method of
analysis--convenient and suitable for establishing s grading scale for
resin based upon the chemical compoaition.

Iz all probability it could be shown that the color reaction is mot
sctuslly as specific as indicsted., This possibility is realized when the
reported anslyses of proabietic aecid (Kraft's) by the two methods are com-
pared (18, 37). It might be argued that the discrepencies have arisen be-
cause the proabletic acids were from remote sources of rawv material, although
they were both prepared by Kraft's method (25); however, an additional
explanation is slso apparent, Herris and Senderson (11, 13, 15) reported
two aclds as comstituents of Kraft's proebietic aecid whieh were not econ-
sidered in the investigations of Tsutsul (37). One of these, isodextropimarie
. acid, would be expected to behave similarly to dextropimaric.,® The other,
neoabietic aeid, would be expected to behave similarly to abietie or levopi-
maric asecids,

It would seem that, based upon the relatively large amount of material
available concerning reactions of various resin aeids, a satisfactory method

of amalysis to determine quantitatively the amounts of tHe® vesin acid con-

stituents PFESERY in oleoresin or rosin could be established, BUW€h a method

*With reference to the similarity of isodextropimaric end dextropimerie

scids, it is believed that isodextropimaric aeid is actually a racemate
of two optically asective acids. One of these is dextropimaric secid, the
other its still unknown optieal antipod. (2) It would be interesting,
from an academic viewpoint, to attempt the resolution of isodextropimariec
acid,

-9-

R



Final Report, Project No, 220

vhich utilizes, to & large extent, kmowm reactions is proposed in outline
forn and presented in the appendix., Of course, determining the validity
of this proposed analysis would require laboratory experimentation.

This portion of clecresins consists of approximetely 95 per cent
of pinenes and 5 per cemt of minmor constituents, The two major compounds,
- andf -pinewe, are present in oleoresin from Pigus palustris end Pinus
'mnwmymmm,nwmwm
that Pinus geribacs gun contains slightly larger quantities of A-pinene.
The percentage of S-pinene present in Americen pine gum renges frou about
58 to 68 per cent, and the percentage of J-pinene ranges from sbout 28 to
37 per cent, depending upon the scurce (6, 27). The chemistry of these
two compounds is discussed thoroughly in Volume II of The Terpenes (33).

Very little was known about the composition of the twrpentine
fraction exclusive of the pinenes until recently vhen a systemstic study
was undertaken by the U.8.D.A. (3). By examining the first 10 per cent of
the materisl that distilled in commercial gum turpentine production, it wme
determined that the maximum amount of matter boiling below the distillation
uwmmoruq&mmomprmotmmm. to
further examinstion was mede of this forerun because of the small amount
of material obtained, It is possible that oleoresins, as exuded from the
tree, contain larger emounts of volstile meterial but that it is largely
lost through evaporation. Material boiling es low @s 56° C hes been re-
ported (3).

’mwmmmmm«ymm are volatile

vhich
with stean and are commonly distilled from the gua to produce commercisl
turpentine.

~10-~



The last 10 per cent of the material that distilled in commercisl gum

twrpentine production was examined in more detail. Careful redistillations

of this material showed that sbout 7.7 per cent of commercial turpentine
boils sbove the distillation temperature of Qg-pinene. A study of this

T+7 per cent of the turpentine fraction indicated the presence of numerocus

materials. It consisted of about one-fifth terpene alechols, two-fifths

monocyclic hydrocarbons, and two-fifths of a mixture composed mainly of
esters snd ethers.

The constituents which this study (3) and other less extensive in-

vestigations (6, 20) have disclosed, or indieated, &s being present in the
oleoresin of M ustris arves
1. Compounds definitely Ldentified:

b.

d.

dipentene--boiling pum TL.7* et 20 ms. JIdentified through
the tetrabromide derivative which melts at 124°.125°,

terpinoline--boiling point: 65.5°-67" at 10 mm, Identified
through the tetrabromide derivative which melts at 118°-119°.

inactive bernylacetate--boiling point: about 96° at 10 nm,
Identified by ite hydrolysiz to bormeol which melts at 207°-
208° mmmnm1rmuuum-1uu

methylehavieol--boiling point: 91.0°-91.2° at 10 mm.
Iden through its oxidation to enisie seid which melts
at ~166° and to homoanisic acid which melts at 86°-07°.

2. Compounds indicated to be present:

a.
b.
c.
d.
€.

f.

p-menthene,

& mixture of terpene alechols, come of which are phenolie.
d-limonene. '

alkyl ethers.

esters other than bornylacetate.

pinocarveol or pinoesrvecl hydrate--physical data on the
solid meteriels isoleted and on derivatives prepered from

these materials compare fairly well with constants reported
for pinocarvecl and pinocarveol hydrate,

«11-




xtuwmtmmmemx,mettmmmuwu
of steam-distilled wood tuwrpentine, was not detected in gum turpentine,

A recent investigation on the aqueous phese of turpentine distil-
lation, "low wines," has shown the presence of formic, acetic, propionic
and butyric acids as well ae small anounts of higher aliphatic acids--
presumsbly caproic, eaprylic and heptanoic aeids, (28) Thin work,
although valusble in showing the presence of the various aecids, is not
too useful in estimating the aliphatic acid content of oleoresin iteelf
however, some of the techniques which were employed would probably serve
well in the investigation of the composition of oleoresin,

Additionsl investigations of the turpentine fraction of oleoresins
might well be directed to determine the compogition of the more volatile
portion. Sueh a study would require the development of methods of ob-
taining large quantities of gum in a mauner designed to eliminate l.n\'uu
due to avaporation.

In addition, a more complete examination of the higher-boiling portions
seems warranted. Methods of separating the constituents other them, or
supplementary to, fractional distillation might be employed, It should
be noted that the materials which have been examined were all previously
subjected to rather high temperatures. Recent work by Kirehner and Miller
(2h) indicates that chromatographic adsorption technigues could be ad-
vantageously applied to these materials.

The resenes® present in pine cleoresins consist of an intimate mixtwre
of aliphatic eand polyeyclic compounds and constitute the least.-known

-----

.HM herein to designate the neutral portion of oleoresin exelusive of

the turpentine fractionm,
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portion of the gums. The presence of esters, dicyclic terpemes (sequi-
terpenes), dicyelic alcohols, tricyclic terpenes (diterpenes), stilbemes,
aldebydes (ketones?) hydrocsrbons snd oxidation products has been in-
dieated (1, 4, 17, 19, 26, 35) altuough on the whole these neutrel bodies
have been only partially and vaguely characterized., Tsble II represents
tie data available on individual comstituents that heve been isolated
from the resene portion of oleoresin from Pinus palustris.

It has been noted that tie presence of resenes in rogin has a de-
cided influence upon the reactivity of resin scids. This hes been
especially umro;zt in esterfication reactions; very small amounts of
resin acid esters were cbtained from rosin under conditions thet resulted
in good yields of esters from relatively pure acids (23). Furthernore,
resenes have bean sown to have detrimental effects when present in sosps

(22). It is apperent that rosin prepared in a way designed to decrease
the amount of, or eliminate, the resene components would be valusble for
use in the preparation of esters snd socaps.

It is interesting thtt.nlthm;h sterols are major constituents of the
living pine wood, they are not found in the resinified heart wood nor in
oleoresine. In additien, relatively large amounts of fatty acid are
present in the living wood. BSince tie exudate of the pinme tree thus
differs radieally from the extractives of the living wood, and since
oleoresins form readily when the tree is wounded, it 'as been suggested
that it should be possible to isolate enzynes, precursors, intermediates,
activators, or by-products from freshly exuded gums--presumably from the
resene portion (19). In this connection it sppears that isodextropimarinal
(item 1, Teble II) is probably a representative intermediste or precursor.

23



1. Isodextrepimarinal This amnyao, ﬁmturally o PRL YT o
isedextropimeric scid, was isclated im |

cmlsoo k,5% yield from the meutral porticn of 1
wood or gum rosia from aand;-:‘\;
&_\_‘aﬁrﬁ by Harris (17). ¥
. ; %ﬁuﬂ s compuunl hag been elear-
| ly established and 1t 's highly problble b )
i mt the "trieyelie diterpene-ketone” Wit
igolated from Beotts fir (Pinus sil ‘ \t
by Sorensen sal Bruwn (3k ‘
to iscdextropimariual. : n't‘:( 5
Melting point: 50°.52° %
% Melting point of semicarbazcpet 2£23° 295' i

‘- Melting point of 2,h~d.initrophtw1hyﬂrl "_
sone:. 192°-19%°. -

2. An Optically Inesetive This eompound was separated by Balas (1)
Hydrocarbon in 0.7 yield from oleoresin { _
- nmmu) and is probsbly n-heptacosane.
GQ’I 56 M:=1ting point: 60°

Belling point et 12 mm.: 270°
Bolling point at 0.4 mm.t 197.5°
Pensity at T0® (referred toc water at 4°):

0.7729.
3. A Trieyelic Terpene. Thie compound was isolated by Balas (1)
from the cleoresin of Pinus palustris
°20’32 but was not cleariy ined., !

Bolling point at 12 mm.t 192°-.19%*

Refractive Index at 18%, D line: 1.5106

Rotaticn of a 6§ solutica in ehlosoferms
B4,

4. A Diterpene Lleohol This ccmpound from the clecresin of F
lustris (1) was not identified but was
8 have the cadalene skeleton.

(Continued)




5. 3,5-dimethoxystilbene This compound hes been Isolated from wood
rogin but sot from gum resin or cleo-
resins. However, it was suggested that
the 3,5-dimeéthokystilbene content could
be ealeulated from the methoxyl coatent;
this caloulaticn would imply that the
ungeponifiable porticn of gum rcsin con-
sists of 0.548 of this compound (4).
Unless the abgence of other methozyl
compound is demonstrated, the results of
this caleulation can be considered omly
a erude estimdte.

6. A "Resene" Deseribed as o fragile mass, this
material was separated from the oleoresin

of‘ﬁgﬁw by Balas (1). In all

probabili represents a mixture

although it reportedly mslted at 117°,

Rotation of a 2§ solution ia ehleroform:
+16.1%.

Molec:lar weight: T98-830.

A e o b
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Even though the resene components amount to only a amall portion of
the oleoresins, the volume of ocleoresine processed could provide rather
large smounts of these compounds. The lack of knowledge conecerning the
nature of the resene conatituents makes it impossible to evaluate the
worth of this fraction of oleoresins; however, it would seem that ad-
ditionel research might prove that resenes contein valusble materials,
€.8., the stilbemes (item 5, Table II) some of which have physiological
activities similar to estrogenes',

It would be well to investigate the possibility of utillzing
chromatographic ‘sdsarption techniques as @ means of effecting at least
partial separation of the complex mixture that makes up the resene portion
of gum, '




Final R Pro ject No, 2

IV, LABORATORY FOR GENERAL ORGANIC RESEARCH

In antieipation of future laberatory work in eomnection with the naval
stores resesrch program, laboratory space was alloted for setting up the
required facilities for gemeral organic chemistry research,

The lsboratory furniture ané spperatus necessary to finish equipping
rooms 105 sud 106 were ordared, and most of the materials have been
recaived., FRoom 105 will serve as office spsee for two investigators and
as an instrument room while room 106 will be used as the gemeral lab-
oratory, The sketeh on the following page is the planted layout of the
two rooms. The position of the proposed doorway between the two roows,
'mmauumuwwmymm.

The instrwment room will contain two deeks and chairs, a file
cabinet, a bockease, & refrigerator, approximately 30 square feet of bench
top for instrument space with sufficient drawer space and approximately
30 square feet of table space, The instruments for equipping this room
will inelude such items as a Bausch and Lomb precision refractometer,

a Rudolph precision polorimeter, a'chm,c
Vestphal belance, s Christisn Becker Chainomatic anslytical balance and o
Hoeppler viscosinmeter.

The general laboratory was plamned around the existing bench in room
106 with a major addition consisting of & hood assembly made up of two
four-foot hood seetions with & resoveble panel separativg the work-
ing space. MWMMCQMJMMMMMM
equipment such as the large cemtrifuge and distillation columns,
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In addition to the usual laboratory requirements, the equipment
ordered for the general laboratory included a micro carbon-hydrogen train
and accessories, a micro hydrogenation apparatus, a menometric carbon
combustion apparatus, a Brown boiling-point molecular-weight determination
apparatus, & Todd precise-fractionation assembly, a Soxlet extractor, a .
liquid-liquid extraction spparatus, a Demnis melting-point determination
spparatus, an International chemical centrifuge (basket type) and am
International centrifuge, type I-C, with suitable heads.

It is believed that the laboratory as designed will be essentially
adequate for gemeral organic chemistry research as well as the anticipated
research with naval stores.




Although ' h hee been carried out with the various
portions of oleoresins, and ' , B astitomts have deen faixly vl
2 $t1e knoviedge is svailsble conserning the
n & h. early investigations on the
julted in doubtful reports beeause of
mutmmwdqhm present.

Suiteble methods 8o MM for 1sclsting yure individusl rests
aeide from the nonvolatile portien of gums, but these procedures are not
quantitative, Feasible m for the quantitative determination of
the resin acids (mmmdmu acid) remain to be
-developed.

The nonacidic parts of the momvolatile portion of olecresins are
largely uncharacterized. In addition, the volatile components, exclusive
of the pinenes, have been only partially identified.

Practically all the experimental work that has been conducted with
the nomacidic portions has been carried out on material whieh had pre-
viously been subjected to rather high temperatures. Sinee it is known
that many of the terpene components are unstable upon heating, this may
have caused erroneous results, Methods of separating and analyzing for
the components of oleoresins will have to be developed, taking into -
account the probable semsitivity of the constituents.




It is believed that sufficient ioformation is avallsble concerning
the reactions of the resin acids to warrant experimentation toward
developing s quantitative method of snalysis of roein, or oleoresin, for
the resin acid components.

Reepeotfully submitted:

Fo N. Davgherty
Research Assistant
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APPENDIX
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PROPOSED B ANALYSIS OF ROSII®
At the present time ros: yaded only by comparing its eolor %o
standard references | 6f Soath, plestic, or glass plaves), This
erude wethod is not uu, particularly those which in-
volve chemical me i.’ "mmmumw

the chemical composition 1 + This would require the de-
velopment of a suitsble ‘-"!7‘ for the eonstituents.

nm:-m,tnd mmumympmtumm
avallable concerging .' _ ¢ various resin acids, a satisfaetory
method of quantitative hﬂ'ﬂi‘ if the resin scid constituents of rosin
could be established. L

MtMMM‘tMnmt,thwu
proposed. WWWR&MWL-MMM
laboratory experimentation. :

SUGGESTED PROCEDURE :

The proposed method is given sehematically in Figure 2.

The method of titreting to determine total acids (4) is en aceepted
procedure and is deseribed in detail for oleoresin by Fleck and Palkin (9)
and for rosin by Smith (3h).

Treatuent of a gasoline solutios of rosin aeids with eyclohexylamine
(B) reportedly results in nesrly quantitative precipitation of the scids
as salts. (12, 13.)

wmmmn )le to the analysis of the aseidie
components of oleoresins with minor changes.




ET‘ (A)
\ Titrate with 0.5 §_ Total acids
(3 total non-

Cyelohexylamine acidie mate-
d rials

!oul(.crh as salts

M'L“Acu

acids
®) MT ()

Maleic anhydride Maleie snhydride refluxed in
in scetone st 20° toluene (with mineral seid or
ultraviolet light)

Controlled c¢atalytie Total Jugoted-two-
| tion, double-bond acids (levo-
Levopimarie , Bd Chareoal, pimaric, sbietic and neo-
aeid l 1 hr, abietie

(@)
Reaction product with maleie anhydride
refluxed in toluene (with mineral
seid or ultraviclet light)

Remaining conjugated-two-double-bond
aeids (abletic and levopimarie)

Figurk 2, PROpOsED Amelysis of Rosin.
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The acids ean be convenlently regenersted une

by treatment with boric aeid (C) under proper comdit ‘
acids should be dried and weighed, This determined we . mm
wmnmt«mmouwmmm%
titrstion. It is believed that the eyelohexylesine umgwum
be sufficiently quantitative; however, it mey be that dﬂu of &
Mutmmuuuﬂnhmywmtn&umt
end/or solvent will have to be selected.
mmmm&ntmmmwuwumuanormu
mmwmmmmummmzm The
cmummhwwthmtoiwicMwedm
m,mm«mmmwwcmm‘
optical rotatory pover (11)s It would be wcil to conpare all th
methods to determime the most comvemient procedure, Probably the m

setisfactory determinetion will invelve the extraction of the ex:
maleic anhydride as maleic acid and titrating vitﬁ 8 M bm'
It should be possible to determine tbe total conjugated-tvo
bond scids by & similar reaction (E) with maleic arhydride at el
texperatures in the presence of mineral secid or wtem' ultravio
rediation (38). The mineral aeid or light catalyzes the iscmerizatd
the acid components and thereby would inereasse the rate at which ¢
anhydride would sdduct. Caloulatiom of the amount of these acids (1
maric, sbietic and neosbietic) present would be based upon the amow
maleic anhydride that ¥eocted or the weight of adduct formed. (It 48
apperent in this case how changes im optical rotation might be ut
If the determination is Lased upon the amount of adduct formed, ass
that experimentation would show thet the adduct is sufficiently insoly
either nineral acid or ultraviolet light could be used as a eatalyst, |
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however, the excess maleie _.
catalyst would have to be ulte
tuudm.m"
amount of mineral acid
out the necessgary
By selecting proper o
quantitatively the external
without effecting the »
ditions sﬁtﬂntﬂ'm&.. :
ca the strustuil:diters .r»-. r T
ma,mm-rzad . (nwsnnd'ihscid
genated in the presemce of £ five per cent palladiuc-c
catalyst wit: ethancl as o solvemt f mounmaqnwa .
- ratio of ecatelyst to @
. uﬂau

utoumbyu
nmmumwmuf
(In & nonagueous solvent
14 2o 1 to remain consteat W
'_" should be poseible to hyd
‘ inthlmmnscu‘
]’  ring double bonds (F).
| are indicated By the work

v‘ﬁl"_

terperat re. With toe ald
was used and the solvent was .
to check tie reduction of necabletie seld nder these conditions
teraine whet'er the reduction proceeds as desired. W
neosbietic aeid indicates thet & be the casej W
mnﬁuuon of this procedure : g '_ BBAIY .
the amount of acids present m ain external dmn
celculated by determining tre quas tthvdromu-dwth
Tre reaction mixture trwﬁ ‘reduction -wmnun

(cbietde and levopia

acids capable of adducting with

Using tie met:ods previously out 1, the cozbined u*.m these #
acids could be determined (Ghaum with m*. anhyde
in presence of catalyst and ti Mmldn*.

.
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By examining the values determined in this procedure it would be possible
to ascertain the amounts of levopimaric, neosbietic, and abletic acids
present in the rosin as well ag the combined amounts of dextropimsric
and isodextropimeric scids, (This combined velue should be sufficient
for practical purposes since isodextropimeric acid is spparently & race-
uuuummruuuuazuqumm,»tm.w
would behave identically in chemical reactions not involving certain
optical.y active compounds,) In addition, the difference between the
total acid content and the total of the values of the individual acid
conponents detected would represent the combined erounts of eny dihydro
and dehydro acids present. mmmwym!’Mby
disproportionation of primary acids, the value of each would be cme~half
the combined value,

Should lsboretory experiments prove the described procedures, cr
modifications of them, to be sufficiently quantitative, an essentiall -
complete quantitative snalysis of rosin could possibly become a routine
practice,
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