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2004 Nobel Prize in Medicine and Physiology: Richard Axel, Linda B. Buck

Odorant Receptors and the Organization of the Olfactory System

R. Magritte (1937)

*The problem of how the braln
represents the external world is not
only a central theme In art but is at the
very core of philosophy, psychology, /[
and neuroscience. We are interested in |
how the chemosensory world is
represented In the brain. All organisms
have evolved a mechanism to ;
recognize sensory Information in the
environment and transmit this
information to the brain where it then
must be processed to

create an internal representation of the
external world. There are many ways
for organisms to probe the external
world :

some smell it, others listen to it, many
see it. Each species therefore llves in
its own unique sensory world of which
other species may be partially or
totally unaware."

500 odorant receptors
large number of receptors

each capable of recognizing a
small number of odorous

Axel ACIE 2005, 44, 6110

Buck ACIE 2005, 44, 6128
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MeO CHO
Vanillin (1876) a-ionone (1898) HO OH
sweet, vanllla Floral, violet, wood
Jicky (Guerlaln, 1889) lauryl aldehyde (1880) L'original (Goty, 1906) Evernyl (1898)
aldehyd!c, fgtty, orange - woady, moss
Cumarine (1868) Chanel N°S (Chanel, 1921) Egaiste Platinum .
sweet, gingerbread {Chanel, 1893)
Fougére Royale (Houblgant, 1882) MeO,C.
MOH
0
dihydromyrcenol (1960)
o hesperidic, florai,
Wo Hedione (1960) cg;'ie‘:";m Galaxollde (1967)
floral, jasmine musky
3 ° Eau Slauvage (Davidotf 1358) Trésor {C. Dlor 1988)

{C, Dlor 1966}

y-undecalactone (1908)

Frult, peach
Mutsouko (Guerlin, 1919) Ambrox (1950)
ambery
Drakkar Nolr

(G. Laroche, 1982)

ethyl maltol(1969)

a-damascone (1969) sweet, caramel, candy

Fioral, rosy, fruity Angel (T. Mugler, 1992)
Nahéma (Guertin, 1979)
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(-)y-lonone (+)«y-lonone (+)-a-lonone

Weak green, fruity, Linear, very pleasant, Linear woody, floral
pineapple-like odor floral, green, woody odor with an additional
with metallic aspects odor with a very honey aspect

o natural viclet tonality
._‘\V]\

0 0 o
e o
(-)-a-ionone

Floral, woody with an - o +)-B-lron
additional honey (+)-cis-orirone (+)-cls-y-irone (+)-p-lrone
aspect. More powerful
than the (R)-isomer Brenna Chem. Soc. Rev. 2008, 37, 2443
Marner Helv. Chim. Acta 1988, 71, 1331 o
T
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‘=QH iridal y-irone
0

/ ﬁ-irone
oxldatlve 0

degradation

a-irone

Serra Helv. Chim. Acta 2000,83, 2761
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NaBH,4
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1. PNB-CI W
——e
2. cryst.
4 3. KOH, MeOH
3
Lipase P&
vinyl acelate

{-)-y-ionone (+)-y-ionone
Bu;SnH BuySnH
(PPh,),PdCl, (PPh;),PdCl,

L

(-)-y-dihydrolonone (+)-y-dihydroionone
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Industrial preparation of monoterpenes
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11 geraniol

Schenk G. 0. Angew. Chem. 1961, 73, 578

? OH OH
LiAIH, rose Bengal
—_— —
| v, 10, Xy 12
OH
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Recltronelial R-cltronellol o
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H+
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trans-rose oxlde

Krivda EP 581052
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H, 3 _TioH
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Doremox
14 15 16
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cltronellol

Mefrosol rose oxide

Kraft Eur. J. Org. Chem. 1989, 2781 o

T o DCC/DMAP O’LK/,IJ\
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2. TMSCI
3. AcOH, H,0

0.« -0SiM
_gj;/z
N
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Tiglic alcohol senecioc acld

Claisen-Irland

xylene
140 °C
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FRUIT ODORANTS

Kawashima K. Synthesis 1978, 147

'S

f-pinene

cat*: [Rh{S)BINAP(COD)}* CIO,

NEt, tl)
H'I'
cat" NEtz |

R-citronellal

Arbuzow Ber. Dtsch. Chem. Ges. 1935, 68, 1430

é—-g;-a

1. n-BuLI
Et,NH

myrcene

Ohlot!
1977, 60, 1469

a-pinene
1. Idation
2, E'Z“ _ A-linalool
o) H
j NaBH, sandalore
—— z —————— -
/ MeCNa \
25 :“‘CHO 25 CHO
Gallndo ACIE 1994, 33, 1888
atndo %1558 ow
~d R

TMSCI, H*

(8)- (-)-a-Damascone
86 % (93%ee)

Helv. Chim. Acta

Molt Synlett 1985, 1097

‘_, é\

OH
o 1, LAH (JaD
- -JaDamascone
X2 MnO,

OH 29
Goeke Chem. Eur. J. 2008, 14, 5335 ?
_~O HeHo
R
/"co H 33
31 X = 2H, C(CH,), 100 °C, 16h powerfulgreen, melon
R=H, E (35-50% yleld)  and almond-type odors
/' = H, Me CHO
HCHO
)\/\JJ\’/ * Mo
myrcene Crotonaldehyde Q/‘CO,H
H =
100 °C, 16h
(45% yleld} ﬂ'blsab(HEHEf
e
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MUSKS The first is a hydrogen-bond acceptor symmetrically flanked at :
distance of 6.7 0.5 A by two hydrophobic binding pockets that
rf‘i v oy are 2.5 +0.5 A apart from each other. The second feature
o @ o0 Nl N consists of two hydro- phobic groups within a distance of 5.5 =
LA e 2 o 0.5 A to each other.
" sk Ambrete

Berusker New J. Chem. 1991, 15, 307

o 16 0
O:N v
\
Exaltone (1927 Galaxollde o
MUSK KETONE 2.4 né/l ) § (1985)0.9ngh | Moxalone
(1894) 0.1 ng/ . ' (1883) 1.0 ngA
! discover by Baur ' introduced at the + Big problem in )
«  searching for new ' exarbitant price : term of !
i explosives ' of 49,000 $/Kg | blodegradability ;
(97 $/Kg) ; i !
I | I 1 L I | | ™ | T
Q o = . 2 o o ! =3 o Vo =3 o |
g g 5 § 1 8 g g & 5 B g g
: ' . :
(-{3R)-muscone Phantolide Nirvanolide
(1926) 4.5 ng/ (1952) 6.7 ngA Cyclomusk (2001) 0.1 ngA

(1977)

; 3 o
o] 0 (o]
o
\ o
Natural musk containing muskone: 292,000 $/Kg

/Vua,:'eﬁzs
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MUSK ODORANTS
Klaus EP 116277 COOEt
COOEt
NaOEt
COzH
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—————
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47
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1996, 61, 3942 N 3. KOH
Yg 4. PhyP, DEAD
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Noda e s 1. LDAHMPA
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Hoffmann DE 2559433
1 SOCI,
CHO
CHO
NaOH
) —_— CHO — o
G H

Scrivanti Tetrahedron Asymm. 2001,713, 2193

//1. CO, Pd(OAc),,
PyPPh,

H,, Ru-{S)}-BINAP

1. KBrO,, NaHSO,

2. Pd(OAc), PPh, Cul

= {

pentamethylindane 4 oy OH 54

COOH 1. NaBHA:
2. (CH,0),,, H,50,
— -

/7]

55
{2RS,8S) Galaxolide

Frater Helv. Chim. Acta 1999, 32, 1656

CHCO)g
Bu,0, THF

Tacke Organometallics 2007, 26, 4835
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i
59 60 \
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Si 1. KOH
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Vetiver oil

Corey T.L. 1973, 3153.
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1. DIBAL
—_—
2. CH,l, Zn/Ag

1. MeSC,0Ac
2. MeLl

s
67 68
69a
~eor ]
HCO;H
a-cedrene
Chen T.L. 1992, 33, 1748.
/K\/\JCHO BuSan, AIBN Ho

Amberlyst A-21 HO

y NO,

70 =

71

A%-B-eplicedrene

Kerr O.L. 2001, 3, 2945
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- Wood and amber odor

- Animal origin: secreted in the stomach or intestinal
tract of the sperm whale and release into the sea in
the form of a gray to black stonelike mass

- Ethers, ketones and cyclic ketals almost always
derived from commonly occuring natural terpenes.

Hooc
Abletic acid

~

~ COOR

Communic acids
R =H or Ma, A'?F

R = H or Me, A'%

R = H or Me, A131®)

Drimedol

Conrtés Heterocyclas 1987, 26, 2801

OAc
8 1. PCC
2. MeOCH,PPh,CI -+OH
D
“‘OH
82
1. KOH
Drimedol l 2. MsCI
Huang-Minlon PCC
Ambrox -— -—

20%yied  Kmto
i

TsCl, Py
OH ———— Ambrox

84 % yield

{+) cis-Abienol 85
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Barrero Tetrahedron 1993, 49, 8525. OH

OH 1. PTSA, MeNO,
W{Kﬁm{ o S 2.6,
Samins™
16 A
15N ; 3
i " CH,OH
/m:er-vnnger z a5 Ambrox
2. LAH 88
+BuOH, Na Nald,, 050,
——e——i it i
| 150 h
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Barrero Tetrahedron 1993, 49, 10405 Waegell T.L. 1993, 34, 629
:, OH
RuCl,, NalO, . NaH, TsCI
R (-)Sclareol —— ‘OH —» Ambrox

0804, Na!O.

o, “one | R
(-)Sclareol P :ggg,‘m%&) Waegell T.L. 1993, 34, 3127 o
lLAH
OH PPTS 1. mCPBA
Ambracetal — 2. Ra/NH;
Ambrox Pl ‘OH - wewt

3. MeLl
4. PCC




Baran Group Meeting Perfume Chemistry Elena Petricci

Yamamoto JACS 1999, 721,4906 Yamamoto JACS 2002, 124, 3647
H |
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Corey JACS 20086, 128, 1346

H pn
@/~ Ph
\'N\
H B/O
= CHO ll::atér TN 1. MeMgBr
+ 2. Dess-Martin
3. MeAICl,
112 113
114 96% ee (-)-Georgywood
H OMe
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10x '
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114 88%ee  ‘ok\cthow' 3t o ,0 118
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-—
Iso E Super 2, catecholborane 0
(+)-Arborone 118 3. DIBAL
: - 5 4. PCC o) 117
)'/"- H
g Xl R
- { Ol
----------------------------------------------------- o R\
odor of very little odor o
tarnesylacetone woody-amber
H R H with a slight fresh
. o » ( minty note
H : A )/ n \
o R\\\ u\( d be
AN woody-amber
(+)-Arborone (-)-Georgywood ) with a shight fresh
ador of minty note

very faint odor farnesylacetone
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Corey OL 2008, 70, 1135

d 1. 2>
0 0 2 SOClz, NMea

118

1. NaH, MeOH
2. Py, TEA

3.LDA,
HMPA, Mel

121

1. DIBAL

OMe 2. TPAP/NMO
—_——

3. MeMgBr
4. TPAP/NMO

1. MeMgBr
2. TPAP/NMO
122 (8:1:1) ‘'woody, sweet fioral overnote
Unpleasant odor 127
reminescent of
o 0 kerosene
strong woody odor

with an additional 126
sweet floral note

Scroder JOC 2007, 72, 1112
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1. cyclization

2. H* quench

Georgywood
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Flachsmann Chimia 2007, 61, 665
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