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[57] ABSTRACT 
Described are perfumed articles, colognes and fra 
grance compositions containing cis-2-n 
pentylcyclopropane-l-carboxylic acid (substantially in 
the absence of trans-2-n-pentylcyclopropane-l 
carboxylic acid) which imparts thereto long lasting 
patchouli-like animal, leathery note. The novel com 
pound, cis-2-n-pentylcyclopropane-l-carboxylic acid 
so useful is prepared by means of a process comprising 
the steps of (i) ?rst preparing cis-2-n-penty1cyclopr0 
pane-l-methanol from cis-2-octen-1-o1; then (ii) oxi 
dizing the cis-n-Z-pentylcyclopropane-l-methanol to 
form a mixture of cis-2-n-pentylcyc1opropane-1 
carboxaldehyde _and trans-2-n-penty1cyclopropane-1 
carboxaldehyde; (iii) oxidizing the mixture of cis and 
trans-2-n-pentylcycl0propane- l-carboxaldehyde to 
form a mixture of cis and trans-2-n-pentylcyclopro 
pane carboxylic acids; and (iv) using column chroma 
tography separating the mixture of cis and 
trans-2-n-penty1cyclopropane carboxylic acids to form 
the desired product. 

6 Claims, No Drawings 
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FRAGRANCE MATERIALS CONTAINING 
CIS-Z-N-PENTYL 

CYCLOPROPANE-l-CARBOXYLIC ACID 

RELATED APPLICATION ' 

This application is a continuation-in-part of applica 
tion for US. Letters Patent Ser. No. 436,846 ?led on 
Jan. 28, 1974, and now abandoned. 

BACKGROUND OF THE INVENTION 

Materials which can provide patchouli-like animal 
and leathery notes are desirable in the art of perfumery. 
The natural material, patchouli oil, which provides 
such fragrance notes and contributes desired nuances 
to perfumery compositions is high in cost, and varies in 
quality from one batch to another and is subject to the 
'usual variations of natural products. 
There is accordingly a continuing effort to ?nd syn 

thetic materials which will replace the essential fr'a 
grance notes provided by natural patchouli oil. Unfor 
tunately, many of the synthetic materials either have, 
the desired nuances only to a relatively small degree or‘ 
else contribute undesirable or unwanted odor to the 
compositions. The search for materials which can pro 
vide a more re?ned patchouli-like fragrance has been 
dif?cult and relatively costly in the areas of both natu 
ral products and synthetic products. 
The prior art is replete with synthetic materials which 

purport to contribute “patchouli-like” fragrances, for 

25 

35 
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example, Buchi et al., 83 J.Am.Chem.Soc., 927 (1961) 45 
which shows the production of a material called 
“patchoulione” which is stated to be octahydro 
l ,4,9,9-tetramethy1-3a,7-methanoazu1en-5(4H)-one 
and US. Pat. No. 3,748,284 issued on July 24, 1973 
which discloses perhydro derivatives of methanoazulen 
as having camphoraceous woody fragrances. 

In addition, the substituted cyclopropane derivative, 
ethyl chrysanthemumate (2,2-dimethyl-3-(2-methyl 
pr0penyl)-cyclopropane carboxylic acid, ethyl ester) 
having the structure: 

0, H5O \ 

is disclosed as Compound 487 in “Perfume and Flavor 
Chemicals (Aroma Chemicals)” Volume 1, Arctander 
published 1969 as having a powerful, winey, herba 

55 
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ceous, sweet and ethereal, very pleasant odor of in 
triguing complexity. Arctander states that this material 
has spicy-herbaceous, warm and almost green-?oral 
notes which resemble certain notes in a jasmin com 
plex. However, no indication exists that this type of 
compound imparts notes found in natural patchouli. 
As a result of analyzing natural patchouli oil, it has 

been found that cis~2-n-pentylcyclopropane-l-car 
boxylic acid having the structure: 

0/0 
\o 

H 

/ 
/ 

H 

is a key component for patchouli fragrance having a 
patchouli-like animal, leathery note and having the 
capability of imparting such notes to perfumes and 
cosmetic compositions. Surprisingly, this novel com 
pound has fragrance properties which are surprisingly 
different in kind from other known compounds and 
compositions in the prior art, to wit: 
i. Beilstein, Volume E III 9, page 101 disclosing 2-n 
hexyl-cyclopropane-carboxylic acid-(1) (no disclo 
sure of aroma); 

ii. Snejkal et al., Collection Czech. Chem. Communica 
tions 25, 1746-50 (1960) discloses interalia, cis 
isobutyl cyclopropane carboxylic acid (no disclosure 
of aroma); 

iii. Danilkina and D’yakonov, Zh. Obshch. Khin., 34 
(9) 3129-30 (1964) discloses 2-butyl cyclopropane 
carboxylic acid (cis/trans mixture with no aroma 
disclosed); 

iv. Dolgii et al., Farmakol. Toksikol. 30 (2 ), 199-203 
(1967) discloses 2-n-pentylcyclopropane carboxylic 
acid (no reference made to isomeric con?guration or 
to aroma); 

v. D’yakonov et al., Zh. Obschei. Khim. 35, 2169 
(1965) discloses mixtures of cis and trans-Z-pentyl 
cyclopropane carboxylic acid, the trans acid being in 
the major proportion. No reference is made to 
aroma; 

vi. Julia et a1. Bull Soc. Chim. France 1970, 1805 dis 
closes cis-2-n-butyl cyclopropane carboxylic acid 
ethyl ester at page 1808 without reference being 
made to its aroma. 

THE INVENTION 

The invention comprises the use in perfumery of the 
novel compound, cis-Z-n-pentylcyclopropane-l-car 
boxylic acid, novel fragrance compositions, perfumed 
articles and Colognes containing cis-2-n-pentylcyc1o 
propane- l-carboxylic acid, substantially in the absence 
of trans-2-n-pentylcyclopropane-lecarboxylic acid, the 
speci?c embodiments of which are described hereinaf 
ter by way of example and in accordance with which it 
is now preferred to practice the invention. 

Brie?y, the present invention provides cis-2-n-penty1 
cyclopropane-l-carboxylic acid having the structure: 
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in perfume and fragrance modifying compositions, 
colognes and perfumed articles. 15 
Cis-2-n-pentylcyclopropane-l-carboxylic acid is ob 

tainable in one of two ways: 
1. Synthetically be means of a four step process as 
follows: 
i. Conversion of cis-2-octen-1-ol to cis-2-n-pentylcy- 2O 
clopropane methanol per the following reaction: 

0 H1 H201! 
+ (CHZI ) 2 

Zn- Cu 

couple 
H 

. H 

ii. Conversion of the cis-2-n-pentylcyclopropane 
methanol to a mixture of cis and trans-2-n-pentyl 
cyclopropane carboxaldehyde per the following 35 

C5 Hm 

The second reaction, the oxidation of the mixture of 
cis and trans-2-n-pentylcyclopropane methanol to the 
mixture of cis and trans-2-n-pentylcyclopropane car 
boxaldehyde is most preferably carried out using a 
chromic acid oxidizing agent. Other oxidizing agents 
which may be used in this reaction in place of chromic 
acid are potassium permanganate, oxygen and air. It is 
most preferable to carry out this second oxidation reac~ 

IQ HlOH 
\ I 

I H 

tion in the presence of a solvent such as pyridine al- I 
though other solvents are also useful, such as alpha 
picoline, beta-picoline, gamma picoline, piperidine and. 

reaction: ethanol amine. ‘ 

0 

C5 HI|\ ,CHzDH SHIN /C\ 
\ ~ \ ’ H 

/ VI‘O} / ' 
a ‘trans + 

' C5H5N aldehyde 

H H (pyridine) H H 

iii. Conversion of the mixture of cis and trans-2 -n 
pentylcyclopropane carboxaldehyde to a mixture 
of cis and trans-2-n-pentylcyclopropane carboxylic 
acid; and 

iv. Separation of the mixture of cis and trans-2-n-pen 
tylcyclopropane carboxylic acids thereby recover? 
ing 2-cis-n-pentylcyclopropane- l -carboxylic acid. 

2. Recovery of cis-2-pentylcyclopropane-l-carboxylic 
acid from patchouli oil using chromatographic tech 
niques as more fully described in Example II, infra. 
In the synthesis of cis-2-pentylcyclopropane-l-car 

boxylic acid, the ?rst of the three reactions is carried 
out using an excess of diiodomethane and cis-2-octen-l 
-ol. The reaction is most preferably carried out in an 
inert solvent such as diethyl ether or cyclohexane. The 
reaction is carried out preferably under reflux condi 
tions at atmospheric pressure (thus, in the case of the 
use of diethyl ether as a solvent, the temperature of 65 
reaction is 36°-46°C). The reaction takes place in the ' 
presence of a zinc-copper couple prepared by admixing '~ 
the Zinc dust cuprous chloride powder and solvent be 
used in the reaction. ‘ 

60 

The third reaction which is the oxidation of the mix 
ture of cis and trans~2-n-pentylcyclopropane carbox 
aldehydes to the mixture of cis and trans-Z-n-pentylcy 
clopropane-l-carboxylic acids is most preferably car 
ried out using a silver oxide oxidizing agent in base such 
as sodium hydroxide, potassium hydroxide, lithium 
hydroxide, sodium carbonate, sodium bicarbonate in 
aqueous solution. This second oxidizing reaction is 
preferably carried out in a solvent such as ethanol or 
benzene or any other suitable solvent. 
The fourth step of this process involves the separa 

tion of the cis isomer from the trans isomer of 2-n-pen 
tylcyclopropane-l-carboxylic acid. Such a separation is 
carried out using chromatographic techniques such as 
column chromatography techniques as further exem 
pli?ed in Example I (D), infra. _ 

[t has been found that cis-n-pentylcyclopropane-l 
carboxylic acid useful in the practice of this invention 
possesses patchouli-like animal, leathery note with 
good intensity and persistence. This fragrance quality ‘ 
particularly adapts cis-Z-n-pentylcyclopropane-l-car- . 
boxylic acid for incorporation into “patchouli” per 
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fume compositions, and fragrance modifying composi 
tions. It will be appreciated by those skilled in the art 
from the present disclosure that the fragrance. charac 
ter of the ?nished perfume compositions can-be tai 
lored to speci?c uses as more fully described hereinaf 
ter. 

Puri?ed cis-2-n-pentylcyclopropane- l -carboxylic 
acid is an olfactory agent and can be incorporated into 
a wide variety of compositions which will be enhanced 
by its patchouli-like animal, leathery note. Cis-2-n-pen 
tylcyclopropane-l-carboxylic acid can be added to 
perfume compositions in its pure form or it can be 
added to mixtures of materials in fragrance imparting 
compositions to provide a desired fragrance character 
for ?nished perfume material. The perfume and fra 
grance compositions obtained according to this inven 
tion are suitable in a wide variety of perfumed articles, 
and can also be used to enhance, modify or reinforce 
natural fragrance materials. It will thus be appreciated 
that cis-2-n-pentylcyclopropane-l-carboxylic acid is 
useful as an olfactory agent and fragrance. 
The term “perfume composition” is used herein to 

mean a mixture of compounds, including, for example, 
natural oils, synthetic oils, alcohols, aldehydes, ke 
tones, esters, lactones, and frequently hydrocarbons 
which are admixed so that the combined odors of the 

H 
individual components produce a pleasant or desired 
fragrance. Such perfume compositions usually contain 
(a) the main note or the “bouquet” or foundation 
stone of the composition; (b) modi?ers which round 
off and accompany the main note; (0) ?xatives which 
include odorous substances which lend a particular 
note to the perfume throughout all stages of evapora 
tion, and substances which retard evaporation; and (d) 
top-notes which are usually low-boiling fresh-smelling 
materials. Such perfume compositions of this invention 
can be used in conjunction with carriers, vehicles, sol 
vents, dispersants, emulsi?ers, surface-active agents, 
aerosol propellants, and the like. , 

In perfume compositions the individual components 
contribute their particular olfactory characteristics, but 
the overall e?ect of the perfume composition will be 
the sum of the effect of each ingredient. Thus, the 
cis-2-n-pentylcyclopropane-l-carboxylic acid of this 
invention can be used to alter the aroma characteristics 
of a perfume composition, for example, by highlighting 
or moderating the olfactory reaction contributed by 
another ingredient of the composition. 
The amount of cis-2-n-pentylcyclopropane-l-car 

boxylic acid of this invention which will be effective in 
perfume compositions depends on many factors, in 
cluding the other ingredients, their amounts and the 
effects which are desired. It has been found that per 
fume compositions containing as much as 50% or as 
little as 3.0% by weight of mixtures or compounds of 
this invention, or even less can be used to impart a 
patchouli-like, leather, animal note to soaps, cosmetics 
and other products. The amount employed will depend 
on considerations of cost, nature of the end product, 
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the effect desired in the ?nished product, and the par 
ticular fragrance sought. . i 

The cis-2-n-pentylcyclopropane-l-carboxylic acid 

6 
disclosed herein can be used alone, in a fragrance 
modifying composition, or in a perfume composition as 
an olfactory component in detergents and soaps; space 
deodorants; perfumes; colognes; bath preparations 
such as bath oil, bath salts; hair preparations such as 
lacquers, brilliantines, pomades, and shampoos; cos 
metic preparations such as creams, deodorants, hand 
lotions, sun screens; powders such as talcs, dusting 
powders, face powder and the like. When the cis-2-n 
pentylcyclopropane-l-carboxylic acid of this invention 
is used in perfumed articles such as the foregoing, it can 
be used in amounts of 0.1% or lower. Generally, it is 
preferred not to use more than about 10% in the ?n 
ished perfumed article, since the use of too much will 
tend to unbalance the total aroma and will needlessly 
raise the cost of the article. 
The following examples serve to illustrate embodi 

ments of the invention as it is now preferred to practice 
it. It will be understood that these examples are illustra 
tive and the invention is to be considered restricted 
thereto only as indicated in the appended claims. 

EXAMPLE I 

A. Preparation of cis-2-n-pentylcyclopropane 
methanol 

Zn-Cu csnlr IICHZOH 
(couple) H 

A suspension of 38 gms. of zinc dust and 58 gms. of 
cuprous chloride powder in 125 ml of ether are stirred 
under reflux for 30 minutes. Diiodomethane (24.8 ml) 
is added dropwise over a 20 minute period. No external 
heat is required and the addition is carried out at a rate 
suf?cient to maintain re?ux (36°—41°C). The alcohol is 
then added dropwise over a 20 minute period without 
external heating. Re?ux is maintained (41°—46°C) 
throughout addition of alcohol. The reaction mass is 
re?uxed daily for 8% hours for 5 days (42 hours in all) 
adding more ether and diiodomethane as required. The 
course of the reaction is followed by GLC (20' X 1A" 
5% SE-30 prog. 100°-220°C at 4°/min.): 

Sample Starting 
No. Cl-lzl2 Material Product 

1 10 hours 19% 39.7% 30.7% 
11 24 hours 52.3% 22.6% 20.1% 

111 33 hours 44.0% 21.9% 28.6% 

After the last reflux, the mixture is then allowed to 
cool to room temperature overnight and then ?ltered. 
The ?ltrate is poured into an equal volume of water and 
the ether layer is separated and washed once with 50 ml 
of 10% sodium thiosulfate and then twice with 100 ml 
portions of water. The ether layer is dried over magne 
sium sulfate. The ?ltered ether solution is stripped 
under house vacuum to 40°C and the residue (60 gms.) 
is rushed over a micro-Vigreaux column (3 inch) with 
out re?ux. Primol (510 gms.) is added to the pot. 

Fr. Vapor Liq. 
No. Temp. Temp. Vacuum Comments 

(°C) (°C) (mm/Hg) 
1 60/70 65/73 1 2/14 diiodomethane 
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-continued 
Fr. Vapor Liq. , 
No. Temp. Temp. Vacuum Comments 

2 72 74 14 diiodomethane 
3 72 75 l 4 diiodomethane 
4 73 78 14 diiodomethane 
5 73 88 14 diiodomethane 
6 68 86 12 CH2lg+2-octen- 1 -ol 
7 65 140 0.6 product ( 14 gms) 

95/4,, 

H 

GLC analysis of FR. No. 7 shows the mixture to be 

5 
C H CH0 ' C H 
5 11 / o- O 

A A°2 C H11 {/CO H 5 11 
H -' NaOH ‘ + 

bowax column, programmed l00°—200°C at 4°/min.) 
shows one major product (82.3%). The crude aldehyde 
is not puri?ed nor submitted for spectral data but is 
immediately oxidized to the acid with silver oxide. 

C. Preparation of cis and 
trans-2-n-pentylcyclopropane- 1 -carboxylic acid 

Silver oxide is prepared by adding 100 ml of 20% 
sodium hydroxide to a stirred solution of 30 gms. of 

H 2 

silver nitrate in 50 ml of water. The resulting precipi 
70.7% product and 19.1% starting material. (GLC 30 tate is ?ltered and dried. 
conditions: 20’ X 1A” 5% Carbowax column, pro 
grammed 100°~200°C at 4°/min.). 

B. Oxidation of cis-2-n-pentylcyclopropane-l-carbinol 

\ 
CrO I’CH OH 3 2 

I :1 

Chromium trioxide (25 gms.) is dissolved in 25 ml of 
water. The aqueous chromic acid solution is then 
added slowly to pyridine 250 ml cooled to 5°C. The 
alcohol is then added dropwise to the solution at 
0°—5°C with stirring in 5 minutes. The reaction is al 
lowed to warm to room temperature (22°C) and is 
stirred overnight. The reaction is worked up by pouring 
into 500ml of water and then removing any remaining 
solids by ?ltration. The aqueous mixture is extracted 
with 250 ml of ether and twice more with 75 ml por 
tions of ether. The ether extracts are bulked and 
washed twice with equal volumes of water and once 
with 5% hydrochloric acid to remove any remaining 
pyridine. One ?nal wash with water and the ether solu 
tion is dried over magnesium sulfate. Stripping the 
ether under house vacuum gives 1 1 gms. of residue. An 
Ir rum on the Perkin-Elmer 237 shows the product to 
be mostly aldehyde. GLC analysis (20’ X 1A” 5% Car 

65 

Silver oxide (20 gms.) is placed in 500 ml reaction 
?ask along with 200 ml of 2 B alcohol. Aqueous sodium 
hydroxide (100 ml, 20%) is added and 10 gms. of n 
pentylcyclopropane—2-carboxaldehyde in 20 ml of 2 B 

C5H11\\ : : l/cno 
Pyridine H ‘ {H- i 

(‘51.4, H 

H eye 1 

alcohol is added dropwise in 3 minutes. The mixture is 
stirred at 25°—35°C for 16 hours. The mixture is filtered 
and the silver oxide is combined and extracted three 
times with 150 ml portions of ether. The aqueous layer 
is acidified with 10% hydrochloric acid and then ex 
tracted with 100 ml of ether. The ether extract is 
washed twice with an equal volume of water and dried 
over magnesium sulfate. The ?ltered ether solution is 
evaporated to net 5.5 gms. of acid. This acid is charac 
terized as follows: 1 gram of the acid is treated with an 
excess of diazomethane in ether to make the methyl 
ester..The excess diazomethane is consumed with a few 
drops of acetic acid and excess acetic acid is removed 
with aqueous sodium bicarbonate. Ether solution is 
dried and stripped of solvent. The remaining (ca. 4 
gms) acid is combined with 3 gms. of Primol and dis 
tilled over a three inch micro-Vigreaux column without 
re?ux: 
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Fr. Vap. Liq. 
No. Temp. Temp. Vacuum Wt. (gms.) 

1 98/95 148 O.8/0.7 0.3 
2 95 148 0.7 0.5 
3 95 151 0.7 1.0 
4 97 160 0.8 1.3 
5 90 165 0.3 0.3 

Residue: 0.4 gms. 

Both the cis and trans isomers of the methyl ester are 
trapped from a 20' X 1A1." 5% Carbowax column at 
145°C (isothermal). The mixture is found to be 70% 
trans isomer and 30% cis isomer. 

Mass Spectral Analysis 
Only two major peaks are detected, both‘ with an 

apparent molecular weight of 170. Fragmentations are 
almost identical with the exception of peak inversion at 
m/e 138 and 139 and also at m/e 127 and 128. In peak 
No. 1 (cis isomer) m/e 138 and 128 are the more in 
tense; whereas in the scan of peak No. 2 (trans isomer) 
m/e 139 and 127 are the more intense. Also the scan of 
peak No. 1 corresponds with the mass spectral analysis 
of the ester of the natural isolate prepared according to 
the above procedure (See page 21 referring to TLC 
Spot No. 2). 
The infrared analysis spectrum of peak No. l (the cis 

isomer) is identical with that of the isolate methyl ester 
from TLC spot No. 2 (prepared according to the proce 
dure set forth on page 21, infra). 

IE Value: 
Carbowax 20M SE-30 

Peak No. 1 (Minor) 8.67 8.00 
Peak No. 2 (Major) 8.87 8.19 

D. Isolation of 
cisq2-n-pentylcyclopro pane- 1 -carboxylic acid 

The 4.0 gms. of the 5.5 gms. of cis and trans isomers 
of 2m-pentylcyclopropane-l-carboxylic acid prepared 
in Part (C) are dissolved in benzene and applied to a 
sllicic acid column and developed carefully using meth 
ylene chloride-methanol (3:1). The eluates containing 
the cis acid are combined, concentrated to dryness and 
characterized using NMR analysis. The NMR results 
are as follows: 

NMR: 
Chemical Shift (6) Description Assignment 

1.10 - 0.82 6H multiplets a&b 
1.30 8H multiplets c 
1.50 1H multiplet d 

(b) 

EXAMPLE II 

Isolation of cis-Z-N-pentylcyclopropane- l -carboxylic 
acid from patchouli oil 

Patchouli oil (4 kg.) is diluted with 4 liters of ethyl 
ether in an open-head separatory funnel. The solution 
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10 
is extracted with four liters of 10% sodium hydroxide 
solution stirring vigorously with a mechanical stirrer. 
The aqueous layer is separated and washed four times 
with 2 liters of ether (total). The aqueous solution is 
acidi?ed with ice-cold 20% hydrochloric acid to a pH 
of 2. and then extracted three times with a total of 2 
liters of ether. The combined ether portions are washed 
twice with water, dried over magnesium sulfate and 
evaporated under reduced pressure to net 46.2 gms. of 
an amber colored oil. 
Twenty grams of the 46 gms. of amber colored oil 

produced as indicated above is dissolved in 200 ml. of 
ethyl ether. The solution is extracted three times with 
200 ml. portions of 10% sodium bicarbonate solution. 
The combined aqueous extracts are acidi?ed to a pH of 
2.0 with 20% hydrochloric acid and extracted twice 
with 200 ml. portions of ether. The combined ether 
portions are washed with saturated salt solution till 
neutral, dried over magnesium sulfate, and evaportated 
under reduced pressure to net 4 gms. of the bicarbon 
ate soluble acids. The ether solution of the bicarbon 
ate-insoluble “phenolic acids” is washed neutral with 
saturated salt solution and dried over magnesium sul 
fate. The ether is evaporated under reduced pressure to 
net 16 gms. of the “phenolic acid” portion (yellow oil). 
The 4 gms. of the bicarbonate-soluble patchouli acids 
are treated with a slight excess of diazomethane to give 
a mixture of methyl esters which are submitted for 
GC-MS, capillary GLC and IE values. 
A portion of the bicarbonate-insoluble “phenolic 

acids” (10.6 gms.) is combined with 21.3 gms. of Pri 
mol and distilled over a microvigreaux column (3 inch 
vacuum jacket without re?ux head): ' 

Fr. Vapor Liquid Vac. Wt. 
No. Temp. Temp. (mm/Hg) (gms.) 

1 85/96 132/140 0.01 1.3 
2 99 148 0.03 2.0 
3 103 160 0.07 1.6 
4 103 180 0.10 1.0 

Fr. Nos. 3 and 4 solidi?ed. The solid fractions are 
bulked and recrystallized twice from methanol to give a 
white crystalline solid (0.9 gms.), m.p. 42°—44°C. 
The remaining portion of the patchouli acid mixture 

is taken up in 1 10 ml. of ether and extracted twice with 
equal volumes of 10% cold sodium bicarbonate solu 
tion. The aqueous layers is combined and washed three 
times with 200 ml. portions of ether. The combined 
ether layers (including the ether layer from the bicar 
bonate extraction) is extracted with 300 m1. of 5% 
aqueous sodium hydroxide solution and separated. The 
ether layer is dried and stripped of solvent to net 0.3 
gms. of residue. The aqueous layer is acidi?ed with 43 
ml. of concentrated hydrochloric acid to a pH of 3.0 at 
0°—5°C. The acidi?ed aqueous layer is extracted three 
times with 200 ml. portions of ether. The combined 
ether portions are washed neutral with saturated brine, 
dried over magnesium sulfate and stripped of solvent to 
net 16.6 gms. of the “Phenolic Acids”. 
The aqueous layer is acidi?ed with 22 ml. of concen 

trated hydrochloric acid to a pH of 3.0 at O°—5°C. The 
acidi?ed aqueous layer is extracted three times with 
100 ml. portions of ether. The aqueous layer is dis 
carded and the ether layer is washed neutral with satu 
rated brine and dried over magnesium sulfate. The 
ether is stripped under reduced pressure to give 4.3 
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gms. of the bicarbonate-soluble acids. The acids are ' 
tested with an excess of diazomethane to give the 
methyl esters. 
A preliminary TLC analysis (is performed on 0.25 

mm precoated TLC plates silica gel F-254 distributed 
by EM Reagents Div. of Brinkmann Instruments, Inc. 
(5 X 20 cm). A number of solvent systems are tried (i.e. 
tert.-Butanol-ammonium hydroxide-95:5, 
CH2Cl2—CH3Ol-I 3:1 CH2Cl2-—CH3OH (3: 1 )* NH3 
vapor. The latter is found to give the best results. The 
NH3 vapor is introduced into the system by simply 
placing a few ml. of concentrated ammonium hydrox 
ide solution in a beaker and placing the beaker in the 
developing tank allowing the system to come to equilib~ 
rium prior to placing the TLC plates in the tank) of the 
“phenolic acid” portion shows six spots. The six spots 
are scraped from the plate and the silica from each spot 
is collected separately. The spots are located under 
short wave U.V. light. Each of the six samples of silica 
gel collected are extracted with 5 ml. of ether. Evapo 
ration of the ether solutions on perfume testing blotters 
shows that only materials from spots Nos. 2, 5 and 6 
have any odor at all. Spot No. 3, the most intense and 
largest spot, is found to have the same retention time 
(TLC) as samples of the two pyrones isolated and char 
acterized. 
Large samples of the odoriferous TLC isolates are 

obtained using 20 X 20 cm preparative TLC plates. 
Plates are prepared 1 mm thick using silica gel HG-254 
(Brinkmann) and are developed in the same manner 
with methylene chloride-methanol 3:1 saturated with 
ammonia vapor. A total of 40 prep. plates are pre 
pared, streaked with an ether solution of the “phenolic 
acids” developed and examined under UV light. A 
separation comparable to that obtained with the pre 
coated plates are observed and the three odoriferous 
sections are removed carefully and separately from the 
plates. The three portions of silica gel collected from 
the appropriate areas of the TLC plates are extracted 
separately with ether in Soxhlet extractors for approxi 
mately 4-5 hours. The ether solutions obtained are 
concentrated with a stream of nitrogen gas. Standard 
GLC analysis (20' X W’ 50% carbowax column and 
5% SE-30 column programmed 150°—220°C at 2°/min.) 
shows that none of the three odoriferous isolates are 
homogeneous. 
The odoriferous component of TLC spot No. 2 was 

extracted in ether and a portion is treated with a slight 
excess of diazomethane and the major component of 
the methylated mixture is trapped (20’ X 1/4” 5% SE-30 
column, programmed 100°—200°C at 15°C/min.) and 
submitted for spectral tests. The free acid obtained 
from the above ether extract of TLC spot No. 2 is 
trapped from a 8' X 1/4" 20% carbowax~isophthalic acid 
column and submitted for spectral tests and odor evalu 
ation. 
No odoriferous components could be trapped from 

TLC spot No. 6. 
TLC spot No. 5 has a strong phenolic, smokey odor 

and the major peak is trapped for spectral data (IR). A 
white crystal-line compound precipitated from the 
ether solution (extract) upon concentration. The solid 
is ?ltered and recrystallized from ether. This com 
pound is submitted for spectral tests and the IR is found 
to be identical with that of the trapped major peak from 
the ether solution. This component is later shown to be 
an artifact. 
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TLC spot No. 2 (major peak trapped on an 8' X 1A" 
20% carbowax-isophthalic acid column, programmed 
l30°—220°C at 2°/min.). 

NMR: ' 

Chemical Shift(8) Description Assignment 

1.10 - 0.82 6H multiplets a&b_ 
1.30 8H multiplets c 
1.50 1H multiplet d 

(b) 
- H Cl 

(a) (b) “A H 
CH1; (CH2)4 COQH 

(6) 

Mass Spectral Analysis 

A parent peak at m/e 156 is apparent. The ?ve most 
abundant peaks in decreasing order of abundance are: 
m/e 73, 55, 41, 56 and 84. A strong m-18 is also noted. 

IR . . 

v max: 2.9-3.9 to OH (carboxylic acid) 5.90;» 
C=O U.V. and Raman _ 
The acid obtained from TLC spot No. 2 is converted 

to the methyl ester with diazomethane. The major peak 
is trapped and submitted for spectral tests: 

Chemical Shift(8) Description Assignment 

1.10 — 0.82 6H, multiplet a&b 
1.30 8H. multiplet c 
1.50 1H, multiplet d 
3.58 3H. singlet e 

b) H H (d) 
( \ (b) I 

\ I 
\ . 
\ I ' 

(a) . (e) 

C": 20:12)‘ 002cm 
c 

Mass Spectral Analysis 
Parent peak at m/e 170 is apparent and a strong m-31 

(m/e 139) is noted (R—C .2 o®, indicative of methyl 
esters). The six most abundant peaks in decreasing 
order of abundance are: m/e 87, 55, 27, 41, 29, 96‘. _ 

IR 

max: 1728 cm"1 C=O (conjugated ester)vbut no C=C 
absorption in IR or Raman. 
Based on the above spectral data, the structure of the ‘ 

isolate from TLC spot No. 2 is2-n-pentylcyclopropane 
l-carboxylic acid. The cis-Z-n-pentylcyclopropane-l 
carboxylic acid is synthesized as described in Example 
I and is found to be identical with the isolate from TLC 
spot No. 2. 

EXAMPLE Ill 

Perfume Formulation 

The following “woody cologne” perfume formula 
tion is prepared: 

Parts 
Ingredients by Weight 

Bergamot oil 150 ‘ 
Orange oil 200 
Lemon oil 50 
Eugenol l0 ' 

4-(4-methyl-4~hydroxy amyl) - 
A3 cyclohexene carboxalde'hyde 40 
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-continued . _ 

Parts 
Ingredients by Weight 

Ylang .‘ _ , 2 

Petitgrain Paraguay I0 ' 
Gamma methyl ionone '20 
3a‘Methyl-dodecahydro-6,6,9a 
trimethylnaphtho-(2,l~b) furan ,; 5 
Product produced by reaction of acetic ‘ I 

anhydride, polyphosphoric acid and 
1,5,9-trimethyl cyclododecatriene- l 5.9 
according to the process of Example I 
of US. Pat. No. 3,7l8,697 
Cis-2-n-pentylcyclopropane- I ~carboxylic acid 
prepared according to Example I (D) 

LII 

Cis-2-njpentylcyclopropane-l-carboxylic acid im 
parts a warm patchouli-like character to this “woody 
cologne” composition. ; i ' 

EXAMPLE IV 

Preparation of a Soap Composition 

A total of 100 gm. of soap chips produced from un 
perfumed sodium base toilet soap made from tallow 
and coconut oil are mixed with 1 gm. of the perfume 
composition set forth in Example III until a substan 
tially homogenous composition is obtained. The soap 
composition manifests a characteristic “woody co 
logne” aroma having a warm patchouli-like character. 

EXAMPLE V 

Preparation of a Soap Composition 

A total of 100 gm. of soap chips produced from un 
perfumed sodium base toilet soap made from tallow 
and coconut oil is mixed with 1 gm. of cis-2-n-pentylcy 
clopropane-l-carboxylic acid until a substantially ho 
mogeneous composition is obtained. The soap compo 
sition manifests a warm patchouli-like animal, leathery 
character. 

EXAMPLE VI 

Preparation of a Detergent Composition 

A total of 100 gm. of a detergent powder sold under 
the trademark “RINSO” are mixed with 0.15 gm. of a 
perfume composition containing the mixture obtained 
in Example III until a substantially homogeneous com 
position having a “woody cologne” fragrance with a 
warm patchouli-like character is obtained. 

EXAMPLE VII 

Preparation of a Cosmetic Base 

A ?rst cosmetic powder is prepared by mixing 100 
gm. of talcum powder with 0.25 gm. of the perfume 
composition of Example III in a ball mill. A second 
cosmetic powder is similarly prepared except that the 
mixture produced in Example III is replaced with the 
product produced in Example II, cis-2-n-pentylcyclo 
propane-l-carboxylic acid. The cosmetic powder con 
taining the material of Example III has a “woody co 
logne” fragrance with a warm patchouli-like character. 
The cosmetic powder produced using the material of 
Example II has a warm patchouli-like animal, leathery 
character. 
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EXAMPLE VIII 
Liquid Detergent Containing 

cis-2-n'pentylcyclopropane- 1 -carboxylic acid 
Concentrated liquid detergents with a patchouli-like 

odor containing 0.2%, 0.5% and 1.2% of the product 
produced in accordance with the process of Example 
II, cis-Z-n-pentylCyclopropane-l-carboxylic acid, ‘are 
prepared by addingthe appropriate quantity of cis-2-n 
pentylcyclopropane-l-carboxylic acid to the liquid 
detergent known as P-87. The patchouli-like animal, 
leathery aroma of the liquid detergent increases with 
increasing concentration of the cis-2-n-pentylcyclopro 
pane-l-carboxylicacid of this invention. 

. EXAMPLE IX 

Preparation of Cologne and Handkerchief Perfume 
The composition of Example III; is incorporated in a 

cologne having a concentration of 2.5% in 85% aque 
ous ethanol; and into a handkerchief perfume in a con 
centration of 20% (in 95% ethanol). The use of the 
composition of Example III affords a distinct and de? 
nite “woody cologne” aroma having a warm patchouli 
like character to the handkerchief perfume and to the 
cologne. 

EXAMPLE X 

Cologne and Handkerchief Perfume 

The cis-Z-n-pentylcyclopropane-l~carboxylic acid 
produced by the process of Example II is incorporated 
into a cologne having a concentration of 2.5% in 85% 
ethanol; and into a handkerchief perfume in a concen 
tration of 10% (in 95% ethanol). The cis-2~n-pentylcy 
clopropane-l-carboxylic acid produced in Example [I 
affords a distinct and de?nite warm patchouli-like ani 
mal, leathery aroma to the handkerchief perfume and 
to the cologne. 
What is claimed is: _ 
1. An olfactory sense affecting composition of matter 

selected from the group consisting of perfume compo 
sitions, perfumed articles and colognes comprising 
cis-2-n-pentylcyclopropane carboxylic acid in the ab 
sence of trans-2-n-pentylcyclopropane carboxylic acid 
and a composition of matter selected from the group 
consisting of: 
Natural perfume oils; 
Synthetic perfume oils; 
Alcohols; 
Aldehydes; 
Ketones; 
Esters; 
Lactones; 
Detergents; 
Soaps; 
Bath Preparations; 
Hair Preparations; 
Cosmetic Preparations; and 
Powders 

2. A perfume composition comprising cis-2-n-pentyl 
cyclopropane-l—carboxylic acid substantially in the 
absence of trans-2-n-pentylcyclopropane carboxylic 
acid and at least one adjuvant selected from the group 
consisting of natural perfume oils; synthetic perfume 
oils, alcohols, aldehydes, ketones, esters and lactones. 

3. A perfumed article comprising cis-2-n-pentylcy 
clopropane-l-carboxylic acid substantially in the ab 
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sence of trans-2-n-pentylcyclopropane-l-carboxylic 
acid and a detergent, soap, bath preparation, hair prep 
aration, cosmetic preparation‘, or powder. 

4. A process for producing a perfumed composition 
comprising the step of admixing a composition of mat 
ter selected from the group consisting of natural per 
fume oils, synthetic perfume oils, alcohols, aldehydes, 
ketones, esters, lactones, a detergent, soap, bath prepa 
ration, hair preparation, cosmetic preparation, or pow 
der with a fragrance imparting‘amount of cis-2-n-pen 
tylcyclopropane-l-carboxylic acid substantially in the 
absence of trans-2-n-pentylcyclopropane-l-carboxylic 
acid. 

5. A cologne composition comprising cis-2-n-pentyl 
cyclopropane-l-carboxylic acid substantially in the 
absence of trans-2-n-pentylcyclopropane- l-carboxylic 
acid, ethanol and water. 

6. An olfactory sense affecting composition of matter 
comprising (1) a product produced by a process com 
prising the steps of: ‘ 
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i. Treating cis-2-octen-l-ol with methylene diiodide 

in the presence of a copper-zinc couple to produce 
cis-2-n-pentylcyclopropane- l -methanol; 

Oxidizing said cis-2-n-pentylcyclopropane-l 
methanol to form a mixture of cis and trans-2-n 
pentylcyclopropane- lcarboxaldehydes; 

iii. Oxidizing said mixture of cis and trans-2-n-pentyl 

ii. 

cyclopropane-l-carboxaldchydes to form a mix-_ 
ture of cis and trans-n-pentylcycloproane-l-car- ' 
boxylic acid; and i 

iv. Separating the cis and trans isomers of 2-n-pentyl 
cyclopropane-l-carboxylic acid thereby obtaining 
amaterial having a high proportion of cis-2-n-pen 
tylcyclopropane- l -carboxylic acid; 

and (2) a composition of matter selected from the 
group consisting of natural perfume oils, synthetic per 
fume oils, alcohols, aldehydes, ketones, esters, lac 
tones, a detergent, soap, bath preparation, hair prepa 
ration, cosmetic preparation or powder. 

* * * * * 


