
Perfumery materials. industry in Poland:
Its organization and recent investigations

By Prof. Dr. Janusz Kulesza, Technical University of Lodz, Poland

As is well known, great developments in the
chemical industry marked the second half of the
nineteenth century, A number of Polish scientists,
including Jakub Natanson, Marceli Nencki, Stanis-
law Kostanecki, Zygmunt Wr6blewski, Karol Ols-
zewski, Bronislaw Radziszewski, Maria Sklodowska-
Curie, and others took part in this development and
helped to build the modem chemical industry.

Because of the unfavorable social and political
conditions at that time, however, it was not possible
for Poland to profit from the potential of its own
scientists in this industricd development. As a result
of successive partitions of the country, Polish terri-
tories had been annexed by three foreign powers,
and these territories were made dependent on the
invaders’ states, Consequently, establishing any na-
tional industry was dificult, if not impossible.

Even with the recovery of national independence
in 1918, the situation was no more favorable since
the industry remained in the hands of foreign capi-
tal. Under these conditions, Poland missed the
chance of an early start in the chemical industry,
and still lags behind other countries.

Before World War II, the perfumery industry in
Poland depended mostly on imported products, such
as finished odoriferous compositions, essential oils,
synthetic compounds, and odoriferous bases. There
was no production of raw perfumery materials in
Poland at that time, with the exception of small
quantities of essential oils obtained from indigenous
plants.

Nationalization of industry in Poland after World
War II included the perfumery and cosmetics in-
dustry. The first period in the development of this
industry was characterized by the import of raw
materials, mostly from France, but the increasing
demand for perfumery materials provided the im-
pulse to establish a national industry in this area.
Toward this purpose, a plant was constmcted in
Warsaw in 195t3. During the period from 1960 to
1904, this plant was enlarged and modernized. Now
under the name of Perfumery Synthetic Factory,
“Pollens-Aroma,” this is one of sixteen plants be-
longing to the Industrial Association of Detergents
and Cosmetics (Zjednoczenie Przemyslu Chemii
Gosuodarwei), which is organized under the Min-
ist~- of the C“hemical Indus~ry.

Almost the entire production
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of cosmetics, per-

fumery products, washing products, detergents, and
household chemicals falls under the control of this
association. The Pollens-Aroma plant produces sym
thetic perfume~ materials, resinoids, and perfum-
ery compositions for the association and also for
other customers in Poland. These products are all
manufactured according to the factory’s own for-
mulas. The perfume compositions are furnished to
the other factories of the group, which, in addition
to their activity in the field of cosmetics, produce
perfumes, flower waters, eau de cologne, and other
perfumery products. The most important perfumery
compositions are described in Table 1.

Table I
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It should be mentioned that Pollens-Aroma also
produces a great assortment of compositions for
scenting cosmetic products, soaps, and various oth-
er household and technical products. In addition to
these items, the plant manufactures perfumey raw
materials, including more than one hundred prod-
ucts, principally synthetic basic cbemicak such as
benzyl acetate, methyl anthranilate, nerolin, bro-
melia, trichloromethylphenylcarbinyl acetate, p-tert-
butylcyclohexanyl acetate, heliotropic, alpha-amyl-
cinnarnic aldehyde, cinnarnic aldehyde, ethylhexyl
acetate, undecalactone, salicylates, ionones, methyl-
ionones, and so on, as well as a group of resinoids
like benzoe, galbanum, tolu, some isolates, e.g., cit-
ral ex litsea cubeba, absolutes, and several special-
ties. Pollens-Aroma’s production is destined for
export to West European countries as well as for
its own use.

Production value of the fragrance compositions
amounts to $15 million; that of the synthetic ma-
terials to about $9 million (US) (Table II).

The Pollens-Aroma plant also imports essential
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Table 11
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oifs, synthetics bases, and, in some cases, finished
compositions.

Poland is, however, also a producer of essential
oils. This production is under the control of the As-
sociation of the Herb Industry, “Herbapol” to which
some factories as well as experimental stations that
conduct investigations of plant cultivation belong.
Herbs are used formedicimdp urposes in mixtures
of herbs, galenicals, and other preparations, as well
as for raw materials in the production of essential
oils. Types of essential oils, and the quantity (in kg)
of each, produced in Poland in the period from
1960to 1974 arelisted in Table IH.

TableIII
~ ~ ~ ~
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Raw material shortages and the rapid gmwthof
the cosmetics, perfumery, and detergent industries
have made it necessary to increase production ca-
pacity and to broaden the range of products. This,
in turn, has required considerable added investment
and further research development in the Polish sci-
entific centers. Research is conducted at the Insti-
tute of Food Chemistry (formerly the Institute of
Synthetic Perfumes and Essential Oils) of the Tech-
nical University at Lodz as well as in the research
laboratories of the Pollena-Amma plant and at the
Institute of Industrial Chemistry in Warsaw. The
Institute of Food Chemistry, which I represent, also
participates in the education of students in the field
of perfumery technology. In this area, we have tbe
aid of several French houses as well as scholarships
provided by the French government, This is very
important because most Polish consumers prefer
the French type of perfume,

Recent work in the synthesis of perfumery materials

In the Institute of Food Chemistry of the Tech-
nical University in Lodz, we use the simplest tecb-
nologicd processes, and at the same time we make
use of indigenous raw materials received from the
chemical industry as well as from natural sources.

We have obtained a great assortment of perfum-
ery compounds from petrochemical products. After
World War 11 petroleum became very important
not only as a fllei,but also as a raw mat&ial ~f great
value to the chemical industry. The n-a-olefins, be-

made through the
obtained from tbe

ing among the products easily
process of cracking n-paraffins
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petroleum, are very valuable in organic syntheses
because of their reactivity, which results from the
presence of double bonds. Although the literature
on the utilization of n-ci-olefim in the chemical in.
dustry is extensive, there is no precise mention con-
cerning the possibility of applying these hydrocar-
bons to the synthesis of fragrance compounds.

For this reason, the n-a-olefins C7-C18 were the
object of our investigations. Ozonol~is reaction of
these hydrocarbons gave the aliphatic aldehydes
C,-C,, with the yield of 75%-60%.

‘oRCtf=W@h + R M+ h 4 KCttO* tlcltO

This method is simpler and more economical than
conventional means which often depend on expen-
sive raw materials and several stages of synthesis.
In addition the aldehydes obtained by this metbcd
are chemically pure to a high degree.

The other way of utilizing the n-a-olefins in the
synthesis of odoriferous compounds consists of
transforming them according to the Prins reaction
in the corresponding alkyl 1,3-glycoIs and alkyl 1,3-
dioxanes:

Cn,=o. H*+ttl,Oil
RclhCq@ti. + hok +RClhtnC~Ch~Oti

RcHtcHcn,cw ‘w”
‘%RcH-C tiCHt H.

ml A-cn,-o
The yield of this reaction amounts to 70%-75%, and
the molecular ratio of the compounds is 1:1.

The materials obtained in this manner, alkyl 1,3-
glycols and cdkyl m-dioxanes, have a characteristic
odor, very agreeable, with diilerent green notes.
Some of them have value for perfume~.

The other group of compounds obtained in the
reaction of n-a-olefins hydration includes the secon-
dary .Icobols which have interesting odors from the
perfumery standpoint. These alcohols can also be
used as starting materials for the synthesis of other
odoriferous products. These reactions cm be repre-
sented as follows:

RCH=CW& RC”-CH,@RCWjUS3&tW$ ,~~r.+i.coo,t

&u
I +1

CM,
The cycle of effected reactions consists of the

oxidation of the alcohols obtained from the corre-
sponding ketones. Part of these are utilized for the
synthesis of the methyl-n-alkylacetaldehydes ac-
cording to the Darzens method; others, for the syn-
theses of the corresponding methyl-n-alkyl vinyl-
carbinols in the ethynylation reaction followed by
the selective hydrogenation of acetylenic bond.
Most of the compound groups have fruity odors
with different floral and green notes.
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In other studies in the synthesis of novel perfum-
ery materials, we elaborated, the synthesis of 2-
(2-rne~hyl-1’-propenyl) -2,4,6-trimetbyl-3-h ydro-a-
pyran having a, structure and odor similar to rose
oxide @in Bulgarian otto of rose. According to the
pat&it “literature, this compound can be obtained
with a yield, of”257. in, the condensation reaction of
2-methyl,2,4-pentadiol with mesityl oxide in the
presence of diluted sulfuric acid:

ah y!

4. cl!+ C)f,-cll-cu, -&+ Cl!z=c-cn+l-cll,

C*,.V Cn:-cw; 9’ , ““I c141,c-cfi,-CH- Clf,

/?. ..+ h —?

In our work the yield of this reaction, which was
carried out according to the literature data, amount.
ed to only 15%, We also found that the yield can be
increased considerably, up to 707., when diamtone
alcohol is used instead of mesityl oxide and when
the reaction is carried out in a homogeneous med-
ium in the presence of au emulsifier (for example,
nlphenol). In addition, through this modification we
eliminated one step of the reaction, the dehydration
of diacetone alcohol to mesit yl oxide. This method
has been patented in Poland.

The nitriles are another group of compounds,
some of which have become useful in perfumery,
primarily because of their strrmg and lasting odors,
Synthesis of nitriles includes certain reactions
which do not always proceed smoothly m]d with
good yield. Taking this known fact into account, we
were interested in learning to what degree nitri]es
could be replaced by the mrrespcmdi”g cYanoeth-
ers in perfume compositions, For this reason, we
paid special attention to the cyanoethylation of al-
cohols consisting of the addition of acrylonitrile to
these compounds.

RoM+cIII=Ctt-CN~ kocti>cH@

Aliphatic, alicyclic, aromatic, and terpene alcohols
were used as starting materials for the synthesis of
these cyanoethers. Benzylammonium hydroxide
(Triton B) or aqueous solution of potassium hy-
droxide served m catalyst. Reaction yields amount-
ed to 507.-77%. The odoriferous properties of the
synthetics produced by this reaction are presented
in Table IV,

These data show that in many cases the @oxy-
nitriles obtained have interesting odors, sweeter
than the alcohols from which they are derived.

As mentioned earlier, in addition to raw materials
produced by the chemical industry, raw materials
derived from plants have importance in the syn-
thesis of perfumery materials. Of great value in this
respect are turpentine oil and its principal consti-

Tabh IV
~ya.~thylatic.. of Aliphatic Aleoheh

m C&, d the cloaked@ -.x,,itrile,

A.
.-,.,, ”.,., ,1,, a “JR with a “o,, ., 1.,”..
.-heWM- 1 Wee. wi,h. ..1. of ,.s., .i$
. . . . . . . . . . . . Kr*umery
.-K,...%* ,,,. . . . . ..W.-2 .,,)’ a g,... now
.-... ale,., ,1,, .-”-,.,., .,,, a “.,. ., ,.=, .,,
.-deca. o,., Uk. .-dec...,. , with a N,. of amber,,!.
n...decml.l ,,ke ..u.te.a”.,- i U,, k..decek 10.,.1
m,,hy,,,ob.,y,.arb! ... ,,,, ter,mot esm,t!al .,1

B,*~Kho,
like ,e”chm w,,, a green “me

.mydm,f,e.o, ,,,. ese.tid .,, ., w,, de rme
,,.bar.ea, ,,,. ,,.kmed t+ .,,, a ,,.., and ,,.s,., “de
.,,,...,,., like .!tr..ellol with . . . . . of t“k,ma, ..,.,,,”,

. . . wh,,e ,,,=
,.,,,,.,1!%4., .,*., th” the ,,.,,,., .,.*O,

a....f.l me germid wi,h a green W,,

,,, ,“..,,0”, ,..CM, . . . hrnd
weak, ,0s, “,,,, . [“i, “de
W*, ,,”,,, W ‘,.,”?,,
‘,.s,, “,Uskr,k witha ,.* ..,,
waker and sweeter !ha”‘=Wpi”..l WI$ha lilac ..!.
,,,.8 -,,,.,,,*,I a!ctil wki, a “N*I k ..,.

tuents, such as a-pinenes, carene-3, and limonene
obtained in the process of deterpenation of citrus
essential oils. Another important natural product is
a- fellandren, which occurs in various eucalyptus es-.
sential oils.

These hydrocarbons were tbe starting materials
in tbe synthesis of novel perfume compounds. The
reductive ozonol ysis of cx-pinene, carene-3, and li-
monene gave the corresponding keto-aldehydes.

A’” A
The organoleptic properties of these keto-alde-

hydes include 1) resinous, woody odor with a
green note; 2) lime oil odor; 3) resinous odor with
a weak note of fennel oil.

Taking into account the fact that isolation of a-
pinene and carene-3 in the pure state from the tur-
pentine oil is not easy because of the necessity of
applying efficient distillation columns, we have also
elaborated ozonolysis of turpentine oil as such. We
found that the mixture of the keto-cddehydes ob-
tained in this way, having the admixture of small
quantities of by-products, results in an odor which
is more agreeable and more harmonious than the
individual compounds.

The keto-aldebydes also serve as starting materi-
als for the synthesis of novel fragrance compounds.
Hydrogenolysis of these compounds in the presence
of Ni-Ra as catalyst gives the secondary alcohols
having one atom of carbon less than the starting
compounds. Thus, we obtained from pinonic alde-
hyde a mixture of the following isomeric alcohols:

The analogous reaction in the case of hydrogeno-
lysis of camnic aldehyde leads to 2,2,3-trimethyl-
(F-hydrOxypropyl) -l-cycloproPan:
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@$.Oil

&+
catmic ddck#c

The hydrogenolysis uof the aldehyde >isopro-
penyl-4-acetyl-4-n.valeric gives 2-is0pr0pyl-5-me-
thyl-5-hydrcmy-pentan:

A A
The odors of these three alcohols, although some-

what differentiated, are the Iinalool type, while
their acetates have scents resembling lavender oil.

Hydrogenolysis of the product obtained in the
ozonolysis of turpentine as such gives a mixture of
compounds with an odor of the Iimdool type with a
light note of borneol. Upon acetylation of this prod.
uct, a composition with an odor similar to spike-
lavender oil was obtained,

The methods of hydrogenol ysis described here
are patented in Poland,

Finally, I wish to introduce a novel group of fra-
grance compounds obtained through the Diels-
Adler reaction by the 1,4 addition of certain ethyl-
enic compounds, such as acrylonitrile, methyl acry-
late, aldehyde cmtonic, and acmlein to cwfellan.
dren. These syntheses followed the conditions gen-
erally used in this type of reaction. According to

expectation, a mixture of isomers in va~io”s rati~~
was obtained. The general course of these reac-
tions follows.

Ff$+i5J-
A 4

,. x,=-x,a~-cn 3, Ef-m$, S.-CM

2. EC -., If -Cc.w, 4. B*-n, B*. -CEO

Odoriferous properties of the compounds ob-
tained are presented in Table V, The table indicates
that the products have interesting and agreeable
odors, and can, no doubt, be introduced to modem
perfumery.

Table V
OdorousProperties of Products

obtained in Diels.Alder Reactions
~ a
,cry,odtr,,e W,,OV with a note .1 cedarwmd a“d

Me,hy, Wy,a,. Wpe,y and WOCdy,,i”,mr ,. San.ialvk-cd .,(

ACr.!eine ,tr.rg, fresh, Mbam”,

c,oto”,,d.hyde S.JG,W,odor of chry$mthmum and ~ree”er,
predm,lnate *M a “M. oi c..d,me.ts

This, then, is the present situation in the perfum-
ery industry of Poland, including the main investi-
gations in the field of synthetic perfumery materials
that have been made in recent years.
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