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Acvelic sesquiterpenoids (nerolidol, farnesol, a-
and g-sinesal) reveal very interesting odor qual-
itics as well as good hlending and fixative prop-
ertics. However, a lack of inexpensive natural
sources for their production and the complex
multistage methods needed for their synthesis
from chemi
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perfumery, 12

These are the reasons for our study of the
syntheses of close analogs of acyclic sesquiter-
penoids. Such materials might show similar odor
qualities and could become interesting perfume
products; the relatively simple methods of svn-
thesis of the analogs result in lower prices.

Following these assumptions we have de-
signed and accomplished, on a large laboratory
scale, syntheses of several close analogs of acy-
clic sesquiterpenoids, some of which reveal very
interesting odor qualities.

Syntheses of €, compounds (carried out as
shown in figure 1), having structures of 2,6,10-
trimethyvlundecance and of 2,2.5 9-tetramethyl-
decane, thus being similar to those of acyelic
sesquiterpenoids, with various functional groups
and different numbers and positions of double
bonds, allowed us ta discover some interesting
relationships between chemieal structure and
odor,

Dihyvdroapotarnesal (3) {2.6,10-trimethyl-5,9-
undecadien-1-al) was prepared by the Darzens
method from geranylacetone (2) (o mixture of cis
and trans isomers in a ratio of 40:60).%

The condensation of geranylacetone (2} and
cthyl chloracetate in the presence of metallic
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sodium in toluene containing a 5% addition of

tert-butanol resulted in cthyl ester of 2,6,10-tri-
methyl-1,2-cpoxy-5,9-undecadien-carboxylic-1
acid, the vield being 75-80%,

The ester was hydrolyzed to alkylglveide acid
and then decarboxylated to dihydroapofarnesal
(3). The decarboxylation process was carried out
by a new method developed by us. Alkylglveide

actd was proportioned by a stream of

superheated steam (L90-200°C). This resnlted in
a vield of the uldehvde as high as 80%.* The

0361-8587/80/0001-3101$02.00/0—©C 1980 Allured Publishing Corp.

, Technical University, Lodz, Poland

=N CH,OH
C(\)\ L ANHON CE\)\ LALH: CJ:\/'\
I {ERgToN0

1g Dorze

- ens  —-
C“)DH reaction

2
by Erv:wzm
e 5
kA

CHO

0
E:[W’fcnahm-cnu {gnﬂ EEOCH; (000 Hy 7

Carrail reaction

1

LLALH 1 NHOH HEL 1 =

“/ \CH;CD )0 Darrens reaction
CHy0H f

) CHy0H

s T g

1_0 1
1. NH,DH-HEL
2.{CHyC0},0
! =N
i
5
CH,0H CHD o=N
ST ¢ I
1{CH,00},0
) a s
CHO
?/(\/\ Durzens ?/If/\)\
r-tm.ntwn S i
1@ 1* Figure 1

dihvdroapofarnesal (3), obtained just like the
initial geranylacetone, was a mixture of cis and
trans isomers in the ratio of 40:60. The mixture
was separated into the individual isomers by gas
chromatography.?

By the same procedure as in the case of dihy-
droapofarnesal (3}, starting with tetrahvdro-
geranylacetone (7) we prepared 2,6,10-tri-
methylundecan-1-al (8) and 2,6,10-trimethyl-
5,9-dodecadien-1-al (17) from ethyl-

Varian chromatograph, a 2 m column, 10% 0V-101 celite
filling, temperature 165 C, Vy, = 28 cm® min.

Perfumer & Flavorist/31



Acyclic sesquiterpenoids

geranylacetone (16) by the Darzens method. On
the other hand, 2.2,5 9-tetramethyl-4 8-
decadien-1-al (9) was prepared by the conden-
sation of linalool (1) and isobutyl aldehyde in
the presence of p-toluenesulphonic acid in a
toluene system according to a modified method
described by Vovtkievich and coworkers.™$ Al-
dehyde (9), so prepared, composed a mixture of
cis and trans isomers in a ratio of 44:56.

It is known that a functional group has a great
cifect on the odor of a compound. In order to
qualify the effect, starting with the above men-
tioned aldehydes (3 and 9) and adoxal (13)* we
prepared the corresponding alecohols and nitriles
and evalnated their odor properties.

The wlcohols. Dihydroapofarnesol (4), 2,6,10-
trimethyl-9-undecen-1-ol {14) and 2,2,5,9-tct-
ramethvl-4 8-decadien-1-0l (10) were prepared
by the reduction of correspeonding aldehydes
with lithium aluminium hydride under standard
conditions to a vield of 95%: 2,2.5,9-
tetramethyldecan-1-ol (12) was prepared by the

hvdrogenation of aldehvde (9) in the presence of
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nickel catalyst NiRCH 55/5° the yield being
95%.

The nitriles. 6,10-Dimethyl-2-cyano-5,9-
undecadien {5), 6,10-dimethyl-2-cvano-9-
undecen (13), and 2,5,9-trimethyl-2-cvano-4,8-
decadien (11) were prepared from correspond-
ing aldehydes via the aldoxime stage by the
madified method of Pearson and Burton,” using
for the dehydration acetic anhydride with an ad-
dition of sodium acetate.® The vield of nitriles
was 70-75%.

The degree of purity of the compounds pre-
pared was measured by TLC and GLC; their
structures were determined by IR, NMR, and
MS techniques.

The odor propertics of the obtained products
are summarized in Table T.

Considering the properties given in Table 1,
one may state that the odors of the compounds
are different depending on their carbon skele-
ton, the number and position of double bonds,
and the tvpe of functional group.

Several C|, derivatives of 2,6,10-tri-
methylundecane reveal different odor properties
than those of 2,2-5,9-tetramethyldecane; par-
ticularly striking is the decline of the strong
ozonic {ozone-like) note characteristic for al-
dehyde (3) and partly for nitrile (5) compared
with aldehyde (9) and nitrile {11), which have
milder, fresh floral-fruity odors,

The odor differences are less distinet between
the corresponding alcohols (4 and 10). The
former has a floral-woody lime-like odor, and its
equivalent a lily of theé valley-like floral odor
with a rose note. The extension of the aldehvde
{3) by a —CH, group (aldehyde 17) had no sig-
nificant effect on the odor, weakening only the
characteristic ozonic note.

In accordance with expectations the geometric
isomers of aldehyde (3) reveal difterent odor
properties. The characteristic intensive tloral
odor with an ozonic note is revealed only by
trans-dihydroapofarmesal ¥

The number and position of double bonds is
an important part of the odor properties of the
examined compounds, Aldehvde (13), alcohol
(14), and nitrile (15) each have one oletin bond
less than aldebvde {3}, alcohol {4), and nitrile
(5), respectively. The first group of compounds
{onc olefin bond in a molecule) has odor prop-
erties of different floral notes than the second
group of compounds, containing two olefin
honds in a molecule.

A complete hydrogenation of olefin honds in
the compounds under investigation has a disad-
vantageous effect on their odor properties. An

tHoeachst

Vol, 5, February/March 1980



Vol.

Table |. Odor characteristics of prepared
analogs of acyclic sesquiterpencids

No R ———

cis + trans

tenacious, sweet, flo=-

ral oder, nasturtium-
like with ¢ozonlc note
less florel than fare
nesal

014H240. K.w, 208,35

floral-woody pdor
flower of the lime-
like, reminiscent of
certain notes from
Muguet, similar to
the farnesol
014H260, M.w. 210,36

- CHO - CHEOH -0= K
1 2 3 4 5
R
> - 2 4 2

green-floral cdor rose
and nasturtium like
with weak ozonic note

Cqqfigsy Bows 204,35

3 cis

fruity-floral odor,
very sweet, gualmlsh,

no elmilar to the far-

nesal

Cy 4840, Now. 208,35

3 trans

intenaive, floral
odor napturtium-like
with ozonic note no
similar tc the farne-
8al

014H240, M.w, 208,35

a3
agreeably, sweet, ro-

sy-floral with ogonic
note

€ Hog0 Buw. 210,36

14

intensive, aweet, flo-
ral-balsamic reminia—
cent of certain notes
¢f farnesoil

Cy4Hg0 huw. 212,38

C1atp 8

12

a§reeably floral odor
0

1ily of the valley

loaw, 207,%4

8

weak, florai light
fetty, no eimilar to

le

weak, floral odor of
1ily of the valley,

12

weak, green-floral

like with weak ozonic
note, no similar to
the farnesal

C15H260 M.w, 222,37

5 the tetrahydrofarne- light fatty
Bnl
C14H280 u.w, 212,38 0148300 M.w. 214,37 C14H2?N ow. 205,36
i a1
“ very tenscious, f{resh
6 green odor nasturtium

)

intensive, agreeably
green—floral

Cralipg0 Mowe 208,35

1y

intensive, fresh ag-
reeably, floral oder
rose abd of 1lily of
valley

Cyqlog0 Mow, 210,36

11

aweet- frulty-floral
oGor peaeh and melon-—
iike

Cpglipsl  howe 205,35

1z

wenk 0dor, camphor=
Like

CogHag0 bowe 214,37
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example of this is aldehyde (8) which has a weak
floral-fatty odor, unlike aldehydes (3) and (13)
revealing fresh floral odors.

Similarly, the saturated alcohol (12) has an in-
significant, weak camphor-like odor with a mil-
dewy note, contrasting with the agreeable floral
odor of the unsaturated alcohol (10).

Different functional groups have distinct ef-
fects on the odor of the compounds under in-
vestigation. The reduction of an aldehyde group
to hydroxymethylene (—~CHO — —CH,OH)
makes the odor much weaker, causes a dechne
of the characteristic fresh green (or ozone-like)
note and the appearance of a milder, sweet floral
odor. The modification of the aldehyde group to
the nitrile (—CHO — — C = N) also changes the
nature of the odor, making it more fruity, which
is particularly seen when comparing the odors of
aldehyde (9 "and nitrile (11). -

In summary, it could be stated that the crucial
factors affecting the odor of the compounds
under investigation are the carbon chain struc-
tures and type of functional groups. These ob-
servations confirm Beets’ thesis that “the profile
of a molecule with an easily accessible func-
tional group is responsible for the odor type,
The nature of the functional group is relatively
unimportant as long as it guarantees a sufficient
affinity.”’® Moreover, it is necessary to em-
phasize that the analogs of the sesquiterpenoid
alcohols C,, revealed sesquiterpenoid alecohol-
farnesol-like odor but on the contrary the odor of
corresponding aldehydes is completely differ-
ent. The characteristic feature of the C,, al-
dehydes is the very intensive, sharp, fresh green
odor with a specific ozone-like note, which is
not demonstrated by the sesquiterpenoid al-

dehyde.
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ing odor properties. They could find practical

use in the perfumery industry.
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