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Business Activities
We are active in the research development, creation and manufacture of flavors and fragrances.
Our customers include companies in the food and beverage, pharmaceutical, perfume,
cosmetics, soap and detergent industries.
We also perform custom analyses of flavors and fragrances.

Why “The Nose”?
The Nose is Something Truly Wonderful!

Did you know that we actually eat with our nose? Without the sense of smell, food and drink
would only taste sweet, sour, salty, bitter or savory (umami, glutamate) – simply those tastes
we perceive in the mouth, primarily on the tongue. It is only thanks to a comparatively small
area (measuring about 1-2 sq. in.) in the nasal mucosa where some 30 million olfactory
nerve cells are found, that we can recognize and enjoy a tasty beef steak, a Château Pétrus,
a delicious Pecking duck, or a jasmine tea.
From an evolutionary standpoint, the sense of smell is the oldest of the senses and still plays a
crucial role in the animal world. Without smell and pheromones, the earth would hardly be
inhabited by the enormous diversity of creatures that we now know. There are very few
mammals in whom the sense of sight is more important than the sense of smell: Besides man,
only related simian species, such as the gorilla, chimpanzee and bonobo, share this trait.
Despite these impressive examples from the animal kingdom, the human nose is, nevertheless,
still quite effective and, in some ways, even superior to other species. The trained human
nose can distinguish up to 10,000 different scents. Since smells cannot be measured, the
brain “saves” odor impressions by making a visual memory associated with a specific term.
Think of the word “Christmas”, and olfactory memories of cinnamon, of candles, of pine trees
all come to mind. Thus, the connection between the visual memory and the descriptive verbal
label is how we “remember” scents.
In our work, the nose is crucial. The fragrance oils and flavors we create and manufacture
are what you smell when you consume the final product.
That is why our brand name,
and our slogan,

TM

is especially appropriate for our company,
underscores our olfactory obsession.
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Creativity
Knowledge and Experience
Flexibility
Personal Contact
Custom-tailored Products
Complete Traceability
Batch Size Quantity Orders
Complete Documentation
Adherence to Legislative Guidelines

Creativity, Knowledge and Professional Competence
The experience we have gained in the last 50 years in the research and development of
fragrance oils enables us to successfully support our clients in many of their problem areas.
Our perfumers and R&D chemists work with more than 2500 raw materials of natural and
synthetic origin. Being at the forefront of market trends, they are well-informed about the
creation and adjustment of new fragrances for many different applications. Their well-founded
knowledge and years of experience in both conventional and modern raw materials are
necessary prerequisites to satisfy our customers’ ever-changing requests. New interpretations
of known and traditional themes and predicting the direction of future fragrance trends
require knowledge, experience, talent and imagination. Only with these fundamentals can
new products be launched successfully.

Flexibility
All our departments are whole-heartedly dedicated to fulfilling our clients’ requirements.

Personal Contact
We work with our customers in a very direct and personalized manner.

Custom-tailored Products
We create and manufacture high-quality fragrances at competitive prices.
We are committed to responding to your individual requests.
We solve problems in an efficient and professional manner.

Concentrated Products
Whenever possible, we deliver highly-concentrated products that simplify and facilitate
processing as well as reduce transport and warehousing costs.

Complete Traceability
Our laboratory and manufacturing processes, as well as the related raw material batches,
are fully documented and traceable.
Strict barcode control of all batches and computer-assisted data storage adapted to our
requirements enable an efficient in-process control and allow complete traceability of all
quality-relevant parameters.

Your Specified Batch Size Quantity Orders
We can supply our clients with the exact amount of product needed for the planned
manufacturing batch. No more excess quantities that have to be paid, managed, transfilled,
stored, re-analyzed after prolonged storage and possibly even disposed.
Request an offer for your desired batch size quantity and avoid unnecessary logistical
complications and wasting of valuable warehousing space.

Legislation and Documentation
We are informed about current rules and guidelines in our field and follow legislative
developments closely. We are thus able to adequately support our customers and, by supplying
them with the necessary documents, e.g., product and safety data sheets or other required
certificates, keep them up-to-date with the latest information required.

Quality Assurance
We aim to continuously improve our quality control. Our enterprise was first ISO 9001certified
in 1994, including the creation, manufacture, purchasing and sales departments. This
certification is examined and reconfirmed on an annual basis.

Our Laboratories
In the laboratory, newly-created fragrances are blended in accordance to the perfumers’
instructions. Even with lab batches, strict barcode controls electronically protocol all source
materials processed, thereby ensuring complete traceability of all quality-relevant data.
According to our customers’ specifications, the newly-created perfume oils are integrated
into, for example, cosmetics, detergents, perfumes or technical products, and undergo olfactory
analyses. After successful testing, the fragrance is presented to the customers for further
assaying, based on their own specific criteria.
We keep reference samples of all fragrance oils in our product line, hermetically sealed and
stored in the dark at 4°C, for three years.

Analytical Investigations
Our laboratories work with the most advanced equipment, including capillary gas
chromatography coupled with mass-selective detectors (GC/MS). This instrument is the ideal
tool for analyzing volatile mixtures, such as fragrance oils, and is used for both incoming and
outgoing controls, as well as for research.

Custom Analyses
We also perform custom analyses. Please contact us for detailed information.

Our Production
Careful and Precise
Our specially-trained production personnel ensure careful and precise manufacturing of our
clients’ orders.
The raw material used in the manufacturing and semi-finished batches are protocolled using
our electronic data processing system and strict barcode control, just as is the case with lab
samples (cf. Our Laboratories). Even in routine manufacturing, full traceability of all qualityrelevant parameters is ensured; this includes source material weight, date, time, lot number,
time of production, production duration, and each employee working with the product.

Timely and On Time
Our Logistics Department goes all out to ensure orders are processed in a timely manner and
delivered on time.

Flexible
Our order processing shows great flexibility whenever changes in delivery dates, quantities
or other adjustments of the order become necessary.

Our Customers
We serve customers worldwide.

Our Aim
To provide high-quality products with the best value for your money.

Why You Should Become One of Our Customers
We
We
We
We
We
We
We
We
We
We

are highly customer-focused: You are Number One!
are flexible.
have new ideas and products.
are competitive.
work with the latest technologies.
are fast.
are “lean”.
are dependable.
are eager to assist you in solving your problems.
combine experience from many different fields.

We would be pleased to add you to our worldwide pool of satisfied customers!

More About Us
Legal Structure
1949:
1980:
1994:

Family-owned company, Dr. E. Huber & Co., founded by Dr. Ernst Huber
Business succession established as a shareholding company, Dr. W. Huber AG,
with the registered trademark,
™
ISO 9001 Certification introduced throughout the entire company

Company History
Ernst Huber (1901–1979) completed his Chemistry studies in 1922 at the Eidgenössische
Technische Hochschule in Zurich (ETHZ) with a doctoral dissertation on natural rubber. He
first worked for an Italian flavor company, Ditta Soave, in Turin, where he developed flavors
for the beverage and spirits industry, including alcoholic aperitif and vermouth drinks, such
as Martini™, Rossi™, and Campari™. In 1929, Du Pont de Nemours in New Jersey, USA
offered him the position of Head of Division, Fine Chemicals Production, including synthesizing
ionones and musks. Later, at Van Ameringen & Haebler (New Jersey), he focused on the
analysis of raw materials and essential oils and on methods to detect counterfeits in premium
products. And then at Polak & Schwarz in Hilversum, Netherlands, he refined his analytical
skills and knowledge, and became Head of the Analytics Department. (Around 1950, the
latter two companies merged to form IFF.)
In 1939, Dr. Ernst Huber returned to Switzerland where he became Technical Director of
Flora (later Esrolko – Givaudan). He left after 10 years to establish his own family company,
Dr. Ernst Huber & Co., in his hometown of Zumikon, about 5 minutes from the center of
Zürich.
In 1971, his younger son, Dr. Willy Huber, joined the family enterprise. His education in
Chemistry likewise began at the ETH in Zurich, where he concentrated on the synthesis of
complex organic molecules and, under Prof. Dr. A. Eschenmoser, wrote his doctoral dissertation
on the synthesis of Vitamin B12. A post-doc followed at Harvard University in Cambridge,
Massachusetts, under the tutelage of Prof. E. J. Corey, where he collaborated on the synthesis
of physiologically-important and optically-active prostaglandins.
In 1973, Dr. E. Huber & Co. AG consolidated operations and moved into a
50,000 sq. ft. in Zumikon’s industrial park, where Administration, R&D and
are carried out today. After receiving comprehensive training as a master
Willy Huber became Technical Director, and later, Managing Director of the

new facility of
Manufacturing
perfumer, Dr.
company.

In 1980, following the business succession plan, Dr. Willy Huber became the sole owner of
the family enterprise, which was then restructured under the name of Dr. W. Huber AG, with
the trademark,
™ Between 1979 and 1985, Dr. Willy Huber was President of
the Swiss Society of Cosmetic Chemists, and member of the French and American sister
affiliates.
Based on its high standards in Development, Quality Control and Manufacturing,
™ is recognized as a dependable and flexible partner in all aspects of flavors
and fragrances.

Interesting Facts from Our Field

The Perception of Odors
Introduction
The human perception of odors depends on the processing of diverse sensory impressions in
the brain. Besides the nose, chemesthesis1 plays a certain role. Even the senses of sight and
taste contribute to odor perception and processing, but this is often unconscious. Imagine an
intensely cheesy odor while your eyes catch sight of a Limburger or Vieux Boulogne cheese:
This might very well trigger your appetite. However, these same odors perceived in an
environment of dirty laundry or smelly socks will probably evoke quite a different and unfavorable
impression.

The Sense of Smell
In the animal world, the capacity to smell has become enormously specialized throughout
evolution. Salmon, for example, swim thousands of miles to return to their spawning grounds.
Insects communicate using specific scents, known as pheromones, that play a crucial role in
mating rituals and social behavior. Wildcats track their mating partners over long distances
by their smell. And when we compare ourselves to our family dog that has an olfactory
mucosa that is 5 times larger (almost 2x4 sq. in.), and has 2-3 times more types of receptors
(man: approx. 350, dog: approx. 1000), we can only be amazed at this veritable olfactory
giant! 2
The external world comes into contact with the human sense of smell in the two nasal cavities.
As a sense, it is often considered inferior to the senses of taste, hearing, touch and vision.3
Nevertheless, the sense of smell is the oldest sense among mammals, and it rivals the others
in complexity and capabilities. It enriches our lives substantially. We eat and drink with the
nose, we judge our environment and our partners with it, and, as the saying goes, “Follow
the nose, it always knows”. In fact, the sense of smell still plays a key role in the search and
checking of food and is an important factor in human relationships, choice of partners and
social behavior.4

Biological and Biochemical Fundamentals
Scents, in the form of fragrances, such as perfumes5 (alcoholic6 solutions of essential oils,
plant extracts, natural and synthetic compounds) assume a visible, almost tangible form.
Nevertheless, the perception of a perfume is the result of an extremely complex interplay
between the individual components and the olfactory system.

Olfactory transmission
Cilia g Olfactory Nerve Cell (Dendrite – Cell Nucleus – Axon) g Olfactory Bulbs (Glomeruli)
g Mitral Cells g Olfactory Cortex (Cerebrum)
While breathing, eating and drinking, volatile molecules reach the conchae where they
attach to receptors of the olfactory cells in the nasal mucosa. Depending on how well the
scent molecules “fit” into these receptors, they evoke stronger or weaker nerve signals, which
are first transmitted via the glomeruli to developmentally very old brain regions and then into
the cerebrum where a scent impression is evoked. For identification, visual, spatial pictures
(grandfather’s old living room) and a verbal prompt (pipe tobacco) are coupled to the scent
in the limbic brain. (For more information, cf. earlier text, Why “The Nose”?)

Inside the left and right nasal cavities, there are three layers of scroll-shaped “shelves”, the
conchae, which are completely lined with mucuous membranes. The actual olfactory epithelium
is found in the superior concha. It measures about 3/4 x 2 sq. in. and is distributed over
both halves of the nose. Below the mucosa, about 30 million olfactory nerve cells 7 are
embedded in supporting cells. These come into contact with the outside world via olfactory
cilia that protrude into the upper nasal mucosa. Olfactory cells have an average life span of
about one month; newly-formed cells then arise from basal cells. This is unusal as, normally,
adult neurons are not capable of rejuvenation or division.8

Lilium candidum

At the other (basal) end of the olfactory nerve cells, thousands of axons are bundled together
and continue through the foramina (holes) of the cribiform plate and reach the brain as the
left and right olfactory bulbs. Axons from the same type of receptors end in a common
gathering point, the so-called glomeruli. In man, there are approximately 5500 glomeruli on
each side, which corresponds to about 16 times the number of the 350 functional olfactory
receptor types.9,10 The glomeruli are connected to each other via the so-called periglomerular
cells. Axons of the approx. 30,000 mitral cells further transmit the signal into the olfactory
cerebrum. From there, the signal goes to other regions of the brain, including the limbic
system, which is responsible for our emotions and feelings.
A scent is thus the illusion that the brain creates based on the stimulation of the olfactory
bulbs, that itself arises from the interactions of the individual fragrances with the olfactory
receptors. This means that scent cannot be physically perceived or measured; a scent is a
result of the interplay of various complex neural circuits in the brain. Precisely how the brain
evokes this illusion – the impression of scent – from the olfactory bulb signals is still not fully
understood. But one thing is agreed: Stimuli are not simply processed in an additive fashion,
but rather in a complex manner, e.g., by an interplay among inhibitory, cancellation and
synergy mechanisms initiated by the periglomerular cells.

Raw Materials
Today, a perfumer has a choice of more than 4000 odorant raw materials from natural
sources, biochemical pathways and chemical synthesis. However, many of these are somewhat
exotic in character. They may be scarce or a constant supply may not be guaranteed, or
insufficient toxicological or dermatological data are available. In many cases, the olfactory
character of certain products is quite similar to other products, so the perfumer, with
warehousing considerations and resource optimization in mind, limits his selection to one or
two representatives of the group. Therefore, most perfumers use only about 1000 different
odiferous raw materials on a regular basis. These fragrant raw materials of the perfume
industry may be pressed or distilled natural essential oils or extracts of flowers, fruits, leafs,
stems, barks or whole plants, or synthetic products from the fine chemicals industry11.
Animal products, such as ambergris (a pathological intestinal excretion from the sperm
whale), musk (component of the scent gland of the male musk deer found in east Asia), civet
(the secretion from the perianal gland of the Ethiopean civet cat) and castoreum (castor sac
exudate from the beaver) are no longer used as aphrodisiacs in perfumes. Several factors
have contributed to this: man’s respect for, and protection of, the animals; the frequent
counterfeiting or “cutting” (adding low-cost, similar-appearing substances of no real olfactory
value for fraudulent financial reasons); the expensive price and irregular supply. Today,
these long-used and well-studied natural animal products can be replaced by at least equivalent,
if not better, synthetic raw materials.

The Perfumer
A perfumer’s main occupation revolves around the creation of fragrance oils12. By blending
and mixing various raw materials in the right proportions, he is able to create scents that
evoke specific reactions or emotions in those who smell it. The master perfumer is capable of
subtly altering the tone of a scent. The only limit to the scope of creations is his own fantasy,
the requirements of his customers and legal restrictions.

Creativity
Three attributes are particularly important for a perfumer:
.

A good nose as a basic tool for his work with fragrances13

.

A good olfactory memory of odor as a requirement for the translation of a fragrance
idea14 and for the creation of scents that evoke the desired emotions

.

A high level of creativity as a source of new fragrance ideas

Functional Products
Perfumes15, Eaux de Perfume, Eaux de Toilette or Eaux de Cologne are pure fragrance
products. Their only function and purpose is to enhance the scent of those who wear it.
In addition to perfumes, there is an overwhelming variety of so-called “functional” products
manufactured by the cosmetic and toiletry, detergent and soap, pharmaceutical and technical
industries. These products have been developed and are manufactured for special applications
(e.g., to wash hair and make it soft and shiny, to moisturize dry skin, etc.). They normally
contain only small amounts of fragrance oil.
The purpose of using a fragrance in functional products is to:
.

Provide a pleasant olfactory experience when the product is used (e.g. cream, shampoo)

.

Mask an otherwise unpleasant odor of the product matrix (e.g. permanent wave)

.

Underscore the promised effect (e.g. youthful skin, etc.)

Technical Knowledge and Expertise
The chemical reaction of fragrances in various media that may contain alcohol, fats, surfactants,
soaps, acids, bases, just to name a few, are quite complex. Physico-chemical parameters
(partial vapor pressures, partition coefficients, etc.) play an important role. Aging processes,
such as maceration, oxidation and chemical reactions among the fragrance raw materials or
with the raw materials of the matrix may take place. These influence the stability and the
character of the fragrance and its intensity. An experienced perfumer is aware of these
phenomena and uses his expertise to find successful solutions to these problems.
A harmonious interaction between the product matrix and the perfume oil is the prerequisite
for successfully marketing and selling of a product. The olfactory impression and function of
the product must perfectly coalesce and deliver the same message, just like the color, the
packaging, the product name, and effect.

Endnotes:
1.

Chemesthesis has been called the common chemical sense and is mediated primarily by impulses from
the trigeminal nerve; also known as the drilling nerve, it innervates many areas of the head. It is responsible
for transmitting impressions of pungency, biting, stabbing, cooling and the like. Hot spices, such as
capsaicin from the chili pepper, can evoke strong impulses via the trigeminal nerve that are perceived as
stabbing-sharp, burning and painful. This sense is separate from the actual olfactory and taste sense, as
its receptors are found in the oral cavity, in the pharynx and in the nose.

2.

Dogs are mammals with a highly-specialized capacity to smell. Their nasal mucous membranes contain
more than one billion olfactory nerve cells. Therefore, even if a dog’s sight or hearing is inadequate, he
can still find his way around quite dependably just using his nose. The keen ability of a dog’s nose is not
so much the result of a larger number of different receptor types, but rather a factor of the absolute
number of nerve cells per specific receptor type. Research on the animal sense of smell has advanced
significantly in recent years, but critical information is still lacking. Indeed, certain results appear to be
distinct from those found in man. It is clear, nevertheless, that the human sense of smell, with respect to
sensitivity and specificity, and in diversity and complexity in identifying scents, is far superior to those of
animals. However, this does not apply when it comes to highly-specialized capabilities in the animal
world, for example, with salmon, where quantitatively, high levels of achievement are reached.

3.

Generally, one speaks of the five senses: vision, hearing, touch, taste and smell. But today, science tends
to consider four more: the thermal sense (hot and cold), the sense of pain, the sense of balance and
the sense of positional and motional perception (proprioception). This adds up to a total of nine senses.

4.

It is known that, in addition to the olfactory organ, in many animals, there exists a second olfactory
system, the so-called vomero-nasal organ. It is stimulated by specific pheromones and known to control
certain sexual and social behavior (mating receptiveness, etc.). Opinions diverge as to whether it still
functions in man.

5.

From the Latin, per fumum, i.e., by means of smoke.

6.

Rarely in other solvents, such as diethyl phthalate, for example, in countries with alcohol prohibition.

7.

The receptor for fragrances in the cilia on the epithelial side is a crucial component of the (primary)
olfactory nerve cell that leads from the basal end directly - without synapse - to the olfactory bulb in the
brain. The tactile sense has a similar structure, while receptors for the senses of vision, hearing and taste
are highly specialized epithelial cells that are transmitted via a second step (synapse) to a nerve cell.

8.

Nevertheless, the most recent research indicates that other neurons are also capable of regeneration;
indeed, this is an exciting area of investigation. The fact that olfactory neurons are replaced in rather
short time periods may be related to the fact that they are constantly used – and thus wear out – during
breathing, and so must exhibit this ability to be replaced.

9.

One particular gene is responsible for the synthesis of each receptor protein. About 30,000 genes are
present in man, of which 1000 are responsible for olfactory receptors. However, on average, only about
350 of these are used for the expression of olfactory receptors. Science now presumes that, in man, the
biologically-relevant olfactory receptors have remained highly conserved during the evolutionary process,
though we still do not know what the functions of the other 650 genes were or are. Nevertheless, 3% of
the human genome is reserved for the sense of smell, which shows just how important it is for man, even
today.

10. Earlier research was a proponent of the one glomerulus per receptor type theory, corresponding to 350
glomeruli present for each of the two olfactory bulbs (there is one on each side of the longitudinal
fissure in the brain). However, Maresh A, Rodriguez Gil D, Whitman MC, Greer CA, PloS ONE
2008;3/7):e2640 cite some 5500 glomeruli. The reason for this 16-fold higher ratio of receptor types
than glomeruli is not known. Nevertheless, we do know that many receptor types interact with various
scents, and that with strong scent exposure and an ensuing overburdening, additional glomeruli may
be excited (that thus transmit information about the intensity of the scent).

11. Compared to the synthetic raw materials used in perfumery, the number and amount of natural products
is constantly decreasing. This is due to rising costs of the naturals: expensive land prices in attractive
locations, costly labor, weather dependence of the crop, supply considerations, legislative (dermatological
and toxicological) restrictions.
12. Fragrance oils are sometimes referred to as “blends” or “fragrance compositions”.
13. Of course, sophisticated and expensive analytical hard- and software systems support the work of the
perfumer substantially. Nevertheless, the human nose is still superior to optimized physico-chemical
apparatuses.
14. An idea can only be converted into a fragrance if the link between the fragrance raw materials and its
odiferous profile and characteristics can be mastered reliably. During the development process of a
fragrance composition, the perfumer must be capable of judging reliably whether a component is
missing or overdosed, or even does not “fit” into the complex.
15. Perfumes are, with few exceptions, high percentage (18 - 30%) solutions of concentrated fragrance oils
in ethyl alcohol, while Eau de Perfume (EdP) and Eau de Toilette (EdT) are less concentrated (EdP 12 18%, EdT 5 - 12%). Sometimes the Eau de Perfume or the Eau de Toilette differ from the basic perfume
in their composition; they are usually fresher, greener, and less heavy than the high percentage perfume.
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Musks in Perfumery
Natural musk is an intensely-smelling secretion from an abdominal “musk” gland of the rare
musk deer, Moschus moschiferus, that lives in the Central and East Asian highlands (Tibet,
Himalayas, etc.). The scent from the secretion entices fertile females to approach and mate.

Moschus moschiferus as shown on a Mongolian stamp

For decades, the male deer was hunted and killed to garner the valuable musk, a viscous
brown liquid that becomes grainy after drying. Later efforts to breed the animals on farms
met with scant success. Others attempted to trap them in their natural habitat during the
mating season and extract the costly secretion from the gland with a syringe. Shortly before
complete extinction, protection programs were instituted and, as chemical synthesis of the
musk composition became possible, hunting this endangered animal became obsolete. In
the past 20 years, the use of natural musk for “medicinal” purposes or as an aphrodisiac in
perfumery has decreased drastically. Today, use of genuine animal extracts (ambergris,
civet, musk) is unpopular and no longer of commercial significance.
Musks have always played a significant role in perfumery. Substances from this group lend a
fragrance composition sensual warmth, a velvety-fine essential note, and are long-lasting.
Indeed, these scents are synthesized in large scale by the industry for many types of products,
including shampoos, detergents, soaps, creams and, naturally, also for “haute parfumerie”,
in other words, perfumes, eaux de parfum, eaux de toilette, etc.
Synthetic musks are generally divided in four subgroups: nitro-, polycyclic, macrocyclic and
linear musk scents.

Nitromusks
Nitromusks are artificial compounds, i.e., they are not found in nature. The first product of
this group was accidentally discovered in 1888 by A. Baur.1 While researching explosives
(nitrating aromatic compounds), he perceived the sweet musky odor of one of his intermediate
reaction products (1). He later also identified Musk Xylene (2), Musk Ketone (3) and Musk
Ambrette (4), all nitration products of aromatic compounds that, likewise, exhibit the typical
warm and sensual musk notes. Musk Tibetene (5) and Musk Moskene (6) are also members
of this group, but are of little commercial significance. Due to its phototoxicity2 and neurotoxic3
effects, the use of Musk Ambrette (4) has been restricted for more than 30 years and is thus
no longer industrially important. According to the European Union Regulation No. 1907/
2006 REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals), amended
in 2008, the use of Musk Xylene (6) is of particular concern and can no longer be used to
perfume products for everyday use. Musk Ketone (3) remains the only nitromusk still used in
Europe.

1 [547-94-4]
Baur Musk

2 [81-15-2]
Musk Xylene

3 [81-14-1]
Musk Ketone

4 [83-66-9]
Musk Ambrette

5 [145-39-1]
Musk Tibetene

6 [116-66-5]
Musk Moskene

Nevertheless, because of its poor biodegradability, its concentration is severely limited in
new cosmetic products, and even prohibited by many commercial users of fragrance oils.
Even though this nitromusk contributes essentially to the sensory perception of certain older,
traditional fragrance oils and is difficult to substitute, it will most likely soon disappear from
the market.
The nitroaromatics are rather dangerous to manufacture; indeed, several musk factories
have experienced severe explosions. Safer options were sought and, in the 1960s, a newlydiscovered substance group of polycyclic musk scents with distinctive musk character was
found that could successfully compete with the older representatives of this fragrance group.
But it was only after reports about the poor biological degradation and the increased presence
of nitromusks in nature and in man (bioaccumulation), that ultimately led to the discontinued
use of nitromusks.

Polycyclic Musks
In the middle of the 20th century, while investigating musk compounds without the aromatic
nitro group, the polycyclic musks were discovered. They include representatives such as
indane, tetraline or isochromane derivatives. The first commercially-available member of this
group was Structure 7. Today only a few are still used in many different applications in the
fragrance industry: Isochromane (8), Tetraline (9), and Indane (10) derivatives are the
economically most significant compounds (in decreasing volume). Structures 7, 11, 12 and
13 are much rarer. Due to its neurotoxicity, Structure 14 has been banned for more than 40
years. 4 Structure 15 is also considered part of this group even though its scent has a
distinctive woody character. 16, a propylene glycol acetal of an otherwise non-commercialized
polycyclic compound, has an intense ambergris note. Structures 17 – 19 depict the most
important discoveries of the past 30 years in this musk category, though their volumes are in
no way (yet) comparable to those of the above-mentioned stars of the group.

7 [15323-35-0]
AHMI, Phantolide™

8 [1222-05-5]
HHCB, Abbalide™, Galaxolide™,
Musk 50™, Pearlide™

9 [21145-77-7]
AHTN, Fixolide™
Tetralide™, Tonalide™

10 [13171-00-1]
ADBI, Celestolide™
Crysolide™

11 [68140-48-7]
ATII, Traseolide™

12 [1922-67-4]
Musk 89™

13 [68298-33-9]
Novalide™

14 [88-29-9]
AETT, Versalide™

15 [33704-61-9]
DPMI, Cashmeran™

16 [131812-67-4]
Okoumal™

17 [94400-98-3]
Moxalone™

18 [167254-80-0]
Vulcanolide™

19 [1225448-30-5] Nebulone™

Environmental Concerns
Proof of the current omnipresence of nitromusks in the environment, specifically in water and
in fish, date back to the early eighties.5,6 And in the 1990s, research on the contamination of
surface water, purification plants, water supply and wells intensified.7,8 The nitromusk, Musk
Xylene (2), has been detected in human milk, fat9 and blood.10 Likewise, polycyclic musks
were later also found in the environment,11 in human fat and breast milk.12,13
In these studies, both nitromusks and polycyclic musks were present at easily detectable
concentrations; indeed, their abundance in the environment, in animal or human fat, milk
and blood correlated with the quantities manufactured at that time throughout the world. As
both nitro- and polycyclic musk scents are highly lipophilic, they are readily absorbed by fat
tissue where they are present at higher levels than elsewhere in the body. In the eel, known
for its comparatively high fat content, concentrations per kg body weight were 5 - 10 times
higher than those found in the bream.6
The most widely-used nitromusk and polycyclic compounds have been examined intensively
in recent years. Toxicological and dermatological data show no harmful effects on humans,
animals or the environment. However, their extreme chemical stability and very low
biodegradability make polycyclic and nitromusks potential long-term environmental
contaminants because of bioaccumulation.
Whereas chemical stability, i.e., resistance to chemical or biological degradation, used to
be a highly desired property among fragrance manufacturers, for modern ecological perfumery,
a scent has to be stable enough not to change during a product’s lifetime, but biodegradable
enough to disappear swiftly once the product has been used. In recent years, ever more
companies demand fragrances without nitromusks or polycyclic musks; a development that
seems ecologically sound and far-sighted.

Macrocyclic Musks
This third subgroup consists of both nature-identical and artificial substances. The macrocyclic
musk scent era was initiated with the structural elucidation of Muscone (20) in 1926 by the
Nobel laureate, L. Ruzicka.14
Macrocyclic musks are found not only in the animal kingdom, but also in plants. For example,
Structure 21 is found in angelica root oil. Together with Structures 22 and 23, it belongs to
the most commonly-used macrocyclic musk scents. Isoambrettolide (24), Civetone (25), and
Normuscone (26) are rarely encountered due to their high cost. Structures 27 to 32 are
additional compounds of this group. Structures 33 to 35 are the most important discoveries
of the past 20 years in this group. The chemical structure of macrocyclic musks indicates that
one can expect a good biodegradability, and indeed, this has been confirmed in individual
cases (internal studies by certain manufacturers).

20 [541-91-3]
Muscone

21 [106-02-5]
Exaltolide™, Cyclopentadecanolid™
Macrolide™, Pentalide™, Thibetolide™

22 [105-95-3]
Ethylenbrassilat
Astratone™, Musk T™

23 [111879-80-2]
Globalide™, Habanolide™

24 [28645-51-4]
Isoambrettolide, Ambrettolide™

25 [542-46-1]
Zibeton, Civetone™

26 [502-72-7]
Normuscone, Exaltone™

27 [3100-36-5]
Globanone™

28 [37609-25-9]
Ambretone™, Velvione™

29 [3391-83-1]
Musk R1™

30 [54982-83-1]
Arova N™, Musk 144™, Zenolide™

31 [6707-60-4]
Musk 781™, Cervolide™

32 [14595-54-1]
Exaltenone™

33 [329925-33-9]
Nirvanolide™

34 [259854-70-1]
Cosmone™

35 [63314-79-4]
Muscenone™

P roblems with the Substitution of Nitro- and Polycyclic Musks
Several problems arise with the substitution of nitro- or polycyclic musks. First, the odor
profiles (intensity, tonality, odor threshold, tenacity, etc.) are often different. As a matter of
fact, it is quite difficult to adequately substitute Musk Ketone (3) with its powdery sweet,
strong almost overpowering musk scent, even using a mixture of musk compounds. For this
reason, certain cosmetic products still contain nitro- and polycyclic musks, even some newer
creations. Further complicating the situation is that some of the macrocyclic substitutes show
different stability profiles, depending on the medium used (e.g., acidic or alkaline milieu).
And thirdly, the high price of many of the macrocyclic musk scents makes their use prohibitively
expensive. The fragrance industry and perfumers are challenged to overcome the above
problems; easy solutions that solve all the problems are not yet in sight.

Linear Musks
In the past 10 to 20 years, the alicyclic and aliphatic musk scents - often shortened to “linear”
musk scents - have emerged. In addition to their musk notes, they often have a fruity, pearlike nuance, and are even capable of influencing the top note of a scent. The first representative
of this group, Rosamusk (Structure 36), has an intense foreground scent of geranium; the
other important members of this group that were discovered later can clearly be described
as true musk scents (Structures 37-42).

36 [25225-10-9]
Rosamusk™

37 [84012-64-6]
Cyclomusk

38 [141773-73-1]
Helvetolide™

39 [236391-76-7]
Romandolide™

40 [477218-42-1]
Serenolide™

41 [676532-44-8]
Sylkolide™

42 [478695-70-4]
Applelide™
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