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DESCRI PTI ON 4- TERT. - BUTYLCYCLOHEXYL ACETATE AND PERFUMVE COWVPCOSI TI ON

COVPRI SI NG WédrodishEs 5 TECHNI'CAL FI LED The present invention rgtgi®s/osie
4-tert.-butyl cycl ohexyl acetate containing at |east 90 % of a cis-isoner,
and a perfume conposition conprising the sane. 10 BACKGROUND ART
4-tert.-Butyl cycl ohexyl acetate (hereinafter referred to as "BCA") has
attractive woody and fruity fragrance, and is used as a perfunme in soaps,
detergents, shanpoos, and the |iKke. W i somers, that is, a
cis-isomer and a trans- 15 isoner (hereinafter, the cis-isoneric BCA being
referred to as "CBCA", while the trans-isoneric BCA being referred to as

"TBCA"), and thu \_ Laldy di.Str] d_i f he

m xtyre of tmbrg%%?séﬁTgﬁﬁ@%g%IA%#m PF%@E@T c§£«9 B%%\,Ttipﬁe ratio
of CBCA to TBCA is about 3:7. T ' i duct of 20 BCA in which

CBCA is enriched up to 70 %i s gﬁ%w%@%ai ning CBCA in a higher

cont ent Ri s still desired, since CBCA has nore preferable fragrance than

TBCA. The present inventors noticed that it is desirable to use

4-tert. - butpgcayel fie>ei@lp having a high its cis-isonmer content 25 to
obt ai n BCA having a high CBCA content, and carried out investigations for

the easy preparatyd gfesbnt®ibvention relates to 4-tert.-butylcyclohexyl

acetate containing at least 90 % of a cis-isomer, and a perfume
composition comprising the same. |
10 BACKGROUND ART
4-tert.-Butylcyclohexyl acetate (hereinafter referred to
as "BCA") has attractive woody and fruity fragrance, and is used
as a perfume in soaps, detergents, shampoos, and the like.
BCA has two isomers, that is, a cis-isomer and a t:.;ans—
15 isomer (hereinafter, the cis-isomeric BCA being referred to as
"CBCA", while the trans-isomeric BCA being referred to as "TBCA"),
and thus BCA is commercially distributed in the form of the mixture
.of two isomers. In the general commercial product of BCA, the
ratio of CBCA to TBCA is about 3:7. The high quality product of
20 BCA in which CBCA is enriched up to 70 & is available. BCA
_c_q&taining CBCA in a higher content is still desired, since CBCA
has more preferable fragrance than TBCA.
;¢ »; The present inventors noticed that it is desirable to use
4-tert.-butylcyclohexanol having a high its cis-isomer content
26 to obtain BCA having a high CBCA content, and carried out
investigations for the easy preparation of 4-tert.-
butquyclohexanol having a high its cis—ison;er content in a

commercial scale. As the result of the investigations, it was



but yl cycl ohexanol having a high its cis-isonmer content in a conmerci al
scale. As the result of the investigations, it was 2 found that 4-tert.

- but yl cycl OW%’?@hlShaVi ng a high its cis-isomer content can hirepesxs
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t.-butyl phenol in the2presence of a rhodiumcatal yst and
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and also in the presence of a specific acid (see JP-A-9-87218).
5 The present inventors have carried out further investigations f
the preparation of BCA having inproved fragrance, and found that BCA havi ng
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fragrance, and found that BCA having CBCA in a specific content
or more, acetic acid in a specific content or less, and a specific
freezing point of not lower than a certain temperature, and a
perfume composition comprising such BCA have more preferable

fragrance than conventional BCA and its compositions. Thus, the

‘present invention has been completed.

DISCLOSURE OF INVENTION
“ Accordingly, the present invention provides BCA having a
CBCA content of at least 90°'%, containing 50 ppm or less of acetic
acid, and having a freezing point of -35°C or higher.
Also, the present invention provides a process for the
preparation of the above BCA comprising the step of rectifying
BCA at a temperature of 140°C or lower in the presence of an alkali.

In par'éicular, the present invention provides a process for

‘the preparation of the above-mentioned BCA comprising the steps

of:

i) hydrogenating 4-tert.-butylphenol in the presence of

‘d“rhodium catalyst and a solvent and in the presence of at least

one compound selected from the group consisting of hydrogen
chloride, (anhydrous) sulfuric acid, perchloric acid, hydrogen
bromide and bromine to obtain 4-tert.-butylcyclohexanol,

ii) acetylating the obtained 4-tert.-butylcyclohexanocl to

or
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t he preparation of the above-nentioned BCA conprising the steps of: i)
hydr ogenating 4-tert. -butyl phenol in the presence of a-rhodi um catal yst

and a sol vemo ooighsisn t he presence of at | east 25 one conpounpcrsbsmznd
fromthe group consisting of hydrogen chldride, (anhydrous) sulfuric acid,
perchloric acid, hydrogen brom de and brom ne to obtain

4-tert.-butyl cycl ohexanol, ii) acetylating the obtained 4-tert.

- but yl cycl og xgnol_ t o 3 obtain BCA, and iii) rectifying the BCA at a

t enper at ur 82511 r]C or lower in the presence of an alkali. 5
(Hereinafter, the term"(anhydrous) sulfuric acid" neans both anhydrous
sul furic aéd and sulfuric acid.) Furthernore, the present invention

cast one compourtd SePBEEAEYARG FEREGH BpocErir e 10 R dgn G e 1over™

ment hane. 63PhiE: SLERCRGA 0t A AISAIG | n addi tion. the present | nvention
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both anhydrous sulfuric acid and sulfuric acid.)

Furthermore, the present invention provides a perfume
composition comprising the above-mentioned BCA, and at least one
compound selected from the group consisting of aldéhydes, alcohols,

10 ketones, lactones, esters, indole, eugenol, anethole, p-
menthane-8-thiol-3-on and methyleugenol.
_ Iﬁ addition, the present invention provides the use of the
above-mentioned BCA as a perfume.
BCA of the present invention and a perfume composit':ion
15 comprising the BCA of the present invention have attractive woody
and fruity fragrance, and are preferably used és, for example,
a perfume.
BRIEF DESCRIPTION OF THE DRAWING
The Figure schematically shows an apparatus for the
20 measurement of a freezing point, which is used in Examples.
DETAILED DESCRIPTION OF THE INVENTION

4—tert;-Butylcyclohexyl acetate (BCA) of the present

invention contains at least 90 § of CBCA and 50 ppm or less of
racetic acid, and has a freezing point of -35°C or higher.

25 .. - When the content of acetic acid in BCA exceeds about 50 ppm,
"desirable perfume cannot be obtained even if the content of CBCA

in BCA is sufficiently high.

Herein, "%" is "wt. %" based on the whole weight of obtained



15 conprising the BCA of the present invention have attractive woody and
fruity fragrance, and are preferably used as, for exanple, a perfune. BRI EF
DESCRI PTI ONwdreojosB1sDRAW NG The Figure schematically shows an paapmposdizse f or

t he- 20 . neasurenent of a freezing point, dwhich is used in Exanpl es.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON 4-tert.-Butyl cycl ohexyl acetate (BCA)
of the present invention contains at |east 90 % of CBCA and 50 ppm or | ess

f ' |d, d h f ' f hi gher.
When the. cOPentRIEsI BPETHERR FHREAPR ceeds aboul 50 ppm Gesi fabl e
EEHFZ? ent "y hi e etEnebE chtal IR GERSE AR praey) oll%%ﬁkﬁ@nnt £
' 4 CA
O BT %52 el §6F395%@%f%1%§%fe° HEE0 for R pber
| east 99 %6 ;¢ PPl dstal cBheLhe PEALCOTLERLAT Sultohall K Libu@doTRy be

about 100 f} acetic aC| e present

i nventign is Prefl?\ref‘ﬁbﬁtéﬁt%na@eﬁl%sé idYf B&e{bfrﬂpé )rb;%%ew&”lﬂ{reﬁ

The lower limt o e acetic acid con ent 'S no and may eabout
0 ppm is preferably 30 ppm or less, more preferably 20 ppm or less. The

lower limit of the acetic acid content is not limited, and may
be about 0 ppm.

The freezing point of BCA of the present. invention is

10 | preferably ~20°C or higher, more preferably —-10°C or higher. The
upper limit of the freezing point is not limited.

The contents of impurities contained in BCA of the present
invention preferably do not exceed the following respective
values. |

16 "~ - The content of 4-tert.-butylcyclohexanol is preferably
about 500 ppm or less, more preferably about 200 ppm or less, in
particﬁlar about 100 ppm or less.

The content of 4-tert.-butylcyclohexene is preferably
about 500 ppm or -less, more preferably about 200 ppm or less, in

20 particular about 100 ppm or less.

The content of cis-3-tert.-butylcyclohexyl acetate is
p:&eferably about 3,000 ppm or less, more preferably about 1,000

> ppm or less, in particular about 500 ppm or less.

When the contents of the impurities are within the above

256 . limits, BCA of the present invention has very preferable perfume.
"TL ° Furthermore, the content of p-tert.-butylphenol in BCA of
the present invention is preferably about 500 ppm or less, more

preferably about 200 ppm or less, in particular about 20 ppm or



The freezing point of BCA of the present invention is 10 preferably
-20[err]C or higher, nore preferably -10[err]C or higher. The upper limt
of the freepigwm@eisnt is not limted. The contents of inpuritpeEsIresnsAaned
i.-n BCA of the present invention preferabdy do not exceed the follow ng
respecti ve val ues. 15 The content of 4-tert.-butylcyclohexanol is
preferably about 500 ppmor |ess, nore preferably about 200 ppmor less, in
particul ar. about 100 ppmor |ess. The content of 4-tert.-butylcycl ohexene
is pref eralkﬁ%zs'about 500 ppmor less, nore preferably about 200 ppm or |ess,
in 20 particul ar_about 10 ggm or Iess The conte

I

t of
cis-3-tert.-butyIR§ (9°Bltr (Y&t&rel§§’5?%?’éﬁ‘w 9ggb‘gu} B0 HPMHEF HSFess,
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BCA ‘of the prese |nvent|on has very preferable perfune. Furthernore, the
content ofPHI* t¥r t- €% yl phenol in BCA of the present invention is

Part i cllar about™T0: gHR sont e o B-teRe cBhETPrERSco e EoE et
abeut 1, O%Q%O‘Ve llg.ﬁlit, the stability of BCA may deteriorate over time,
for example, BCA may be denatured and colored.
BCA of the present invention can be prepared by any method
insofar as the content of CBCA is at least 90 %,' the content of
10 acetic acid is 50 ppm or less, and the freezing point is -35°C
- or higher.
An exemplary method comprises the steps of i) hydrogenating
-- 4-tert.-butylphenol in the presence of a rhodium catalyst and a
- solvent and also in the presence of at least one compound selected
15 - from the group consisting of hydrogen chloride, (anhydrous)
: sulfuric acid, perchloric acid, hydrogen bromide and bromine to
obtain 4-tert.-butylcyclohexanol, ii) acetylating the obtained
.4-tert.-butylcyclohexanol to obtain BCA, and iii) rectifying the
. BCA at a temperature of 140°C or lower in the presence of an alkali.
20 - Examples of the rhodium catalyst include metal rhodium and
rhodium compounds in which the valence of rhodium is from 0 to
-T2 Such as metal rhodium, rhodium chloride, rhodium oxide, etc.
&iu..n Such metal rhodium or rhodium compounds are preferably used
“-in.the form of a supported catalyst comprising the metal rhodium
25 - .ox rhodium compounds supported on a carrier such as activated
carbon, SiO,, A1,0,, etc. In particular, metal rhodium having the
valence of 0 supported on activated carbon 1s preferably used.

In the case of a supported catalyst, the supported percentage of



nore preferably about 500 ppmor less, in particular about 250 ppmor |ess.
5 When the content of p-tert.-butyl phenol or water exceeds the above

limt, the sy@bétbigiy of BCA nmay deteriorate over tine, for expgplessoBtidh nay
be denatured and col ored. BCA of the preseft invention can be prepared by
any nethod insofar as the content of CBCA is at |least 90 % the content of
10 acetic acid is 50 ppmor less, and the freezing point is -35[err]C or

hi gher. An exenp] aty Jsret hod conprjses the ste of _i ;{ﬁjrog natin
4-tert.-but W?)‘%Lé'ﬁ‘oidﬁw Br of ‘hs‘i‘?ﬂoldfﬁﬁﬁ”&&t é? wEh 'apg%ﬂ?/%arhl%nd
also in the res§$ce og atg | east one conpound selected 15 fromthe group
consi sting ofF9 o’tﬁn ch 'orqf'de, (anhydrous) sulfuric acid, perchloric

acetyl ating the oBbEFeEdlR FeAetitnyy tacr R S tal Y By BRA SR red )
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r hodi um or rpggéyg}&?%% %%O%ﬁnfﬂ##%%%yﬂe@e formof a supported

cat al yst conprising um conpounds supported on

; h : i . A ' , I
a carrier such as g % h%gan\gg% 14 t(}iﬁ] r%oqﬁﬁt{]cat]ah%@trllg eLbh aBbGt 0ldh to

particul ar, netal e valence o supported on activated

carbon is prefigr abdy; NSedemd o N8 SRR L hRMURRL" Hadetbal X8k wellght of
supported percentage of
4-tert.-butylphenol as a rawmaterial. When the rhodium catalyst
10 supported on a carrier is used, the amount of the catalyst
including the carrier (dry weight) depends on the supported amount
" of rhodium and is usué'lly from about 0.1 to 50 wt. % based on the
» weight of 4-tert.~butylphenol as a raw material. The selectivity
‘of tHe cis-isomer of 4-tert.-butylcyclohexanol increases 'as the
15 amount of the used catalyst increases. The preferable amount of
-the supported catalyst is from about 0.5 to 10 wt. % from the
viewpoint of the operability of a filtration process for
‘recovering the catalyst and the cost.
Any solvent can be used unless the solvent has any adverse
20 - effect on the reaction. Solvents which are in the liquid state
‘at room temperature (about 25°C) are preferable because of easy
“handling. Preferred examples of solvents include alkanes having
5 t6 10 carbon atoms, ethers having 4 to 10 carbon atoms, alcohols
~having 1 to 6 carbon atoms, and the like. Specific examples of
25 : the solvents are acyclic alkanes (e.g. pentane, hexane, heptane,
“-etec.), cyclic alkanes (e.g. cyclohexane, etc.), acyclic ethers
(e.g. diethyl ether, etc.), cyclic ethers (ea.g. tetrahydrofuran,

dioxane, etc.), and alcohols (e.g. methanol, ethanol, propanol,



6 nmetal rhodiumon a carrier is usually from1l to 10 wt. % preferably from
3to5w. % After the reaction, the rhodiumcatal yst may be recovered
fromthe reardbgoossys xt ure by any conventional method such as per/pdsiosadei on,
decantation, centrifugation, or the like? The recovered rhodi um catal yst
may be recycled. The anount of the rhodiumcatalyst is fromabout 0.01 to 1
w. %in terns of elenental rhodium based on the weight of 4-tert.

- but yl phenal terial. Wen th hodi tal yst 10 t ed
2 carr| o ASoBEERaTAle BHOARELof LERR AL y SV IRIRARY 1t FYCLEPPREARPdry
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material . The sel ectivity of the, cissi spmer oégﬂf-t[ﬁrt .- but yl cycl ohexanol
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t of th I is fr. baut 0.5 to 1 % m.th
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at roomte e ogabout 25[err]C) are preferable because of easy
handl i ng. g&é‘:@ reegoéxarrpl es of solvents include al kanes havi ng

The above-mentioned hydrogenation reaction is carried out
in the presence of at least one compound selected from the group
consisting of hydrogen chloride, (anhydrous) sﬁlfuric acid,

10 perchloric acid, hydrogen bromide and bromine.
Such a compound may be present in the reaction system in
any form. For example, when hydrogen chloride is used, it may
‘be blown in the reaction systeﬁx in the form of hydrogen chloride
gas, or added to the reaction system in the form of hydrochioric
15 acid. Hydrochloric acid may be generated to be present in the
reaction system. For example, AlCl, or TiCl, and water are charged
in the reaction system to generate hydrochloric acid.
. Alternatively, a catalyst which generates hydrogen chloride
during the reaction, such as rhodium chloride, may be used for
20 supplying hydrogen chloride.
When (anhydrous) sulfuric acid is used, SO, gas may be blown
-in the reaction system, or an aqueous sulfuric acid solution may
be added to the reaction system.
When perchloric acid is used, its aqueous solution may be
26 used.

When hydrogen bromide is used, it may be supplied in the

same manner as in the case of hydrogen chloricie. That is, it may

be blown in the reaction system in the form of hydrogen bromide



5 to 10 carbon atons, ethers having 4 to 10 carbon atons, alcohols having 1
to 6 carbon atonms, and the |ike. Specific exanples of 25 the solvents are

acyclic al kewpwsfisg. pentane, hexane, heptane, etc.), cycli.eaijeperiqe. .

cyclohexane, etc.), acyclic ethers (e.g. Wiethyl ether, etc.), cyclic
ethers (e.g. tetrahydrofuran, dioxane, etc.), and al cohols (e.g. nethanol,
et hanol , propanol, 7 isopropanol, butanol, isobutanol, cyclohexanol,
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(anhydrous)é%ltlefmuri c acid, 10 perchloric acid, hydrogen brom de and
brom ne. ST A conpound nmay be present in the reaction systemin any form

For exappl e, V‘he'ﬂqﬁé\fﬁrb‘l%‘iﬁn(‘eh:‘i%r ided s ittsﬁﬁg‘gr:b %&rﬁgdbkﬂ‘é"ggénrégze.ﬁéon

reactionh systemin the form of "hydrogen ¢ e gas,” or a tot

o SR 1o BOELNCUIG U A5adcl 1 P4 ol act  my
Alferr]d[err] orplitd SvdroddRataba’ r8heteBal 98He order of the addition
of the raw material, rhodium catalyst, solvent, and hydrogen
chloride, (ani'xyd;ous) sulfuric acid, perchlorié acid, hydrogen
10 Dbromide or bromine is not limited.

The amount of at least one compound selected from the group
consisting of hydrogen chloride, (anhydrous) sulfuric acid,
perchloric acid, hydrogen bromide and bromine is from about 0.01
to 100 moles, preferably from about 0.05 to 10 moles, mor."e

16 preferably from about 0.1 to 10 moles, in particular from about
1.4 to 10 moles, per one mole of elemental rhodium in the rhodium
catalyst.

.The above-mentioned hydrogenation of 4-tert.-butylphenol
may be carried out in the stream of hydrogen, or under the

" - 20 pressurized atmosphere of hydrogen. Preferably, the
hydrogenation is carried out under a pressurized atmosphere of
"hydrogen from the viewpoint of a reaction rate. In this case,
a pressure-resistant reactor is used.

When- the hydrogenation is carried out under the pressurized

25 atmosphere of hydrogen, the partial pressure of hydrogen is
usually at least about 1.5 x 10° Pa. Preferably, the partial
pressure of hydrogen is from 3 x 10° to 2 x 10° \Pa, more preferably

from 5 x 10° to 1.5 x 10° Pa from the viewpoint of the reaction



in the reaction systemto generate hydrochloric acid. Alternatively, a
cat al yst which generates hydrogen chloride during the reaction, such as

r hodi um chlwoisde3sisay be used for 20 supplyi ng hydrogen chl oPCTIPIINEED
(anhydrous) sulfuric acid is used, SJerf] gas nay be blown in the reaction
system or-an aqueous sulfuric acid solution nmay be added to the reaction
system When perchloric acid is used, its aqueous solution may be 25 used.

When hydroggﬁy rgg{gg gglc ﬁﬁ_g,tzgﬁa&ys §or§&pp5hg%belr%£é1§s&@éwr@@f§€£n@é in

the case o en n the reaction
systemin BLei o $om de 8 gas or added to the reaction
systemin %E p?grnlo ﬁydro ron1c aC|d Alternatively, it may be generated

in the reaction ?Métfé‘&éﬁ’l&b%’é%%%ae{lﬁég’lﬂrt@ gégfarge%%@:baeraaetm@aeis' n

t he reaction system brom ne 1s u charged In
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reaction, the order”of the addition of the raw material, rhodium catalyst,
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hydrogen 10 bromide or bromine is not limted
preferably not higher than 100°C from the viewpoint of the
cis-isomer selectivity. More preferably, the‘reaction
 temperature is from 40 to 80°C from the viewpoint of the reaction
rate and cis-isomer selectivity. |

10 The hydrogenation reaction can be carried out by a batch

~process or a continuous process.

The end point of the hydrogenation reaction can be
determined by a conventional method. Fo£ example, the reaction
mixture is analyzed and a time when the conversion of 4-.

16 tert.-butylphenol reaches about 100 % is used as the end point,
or a time.when no substantial decréase of the hydrogen partial
pressure is observed is used as the end point.

Thus obtained 4-tert.-butylcyclohexanol has a high cis-
isoher content, and therefore the acetylation of such 4-

20 tert.-butylcyclohexanol'pfovides BCA having a high cis-isomer
-content.

| The acetylation reaction may be carried out continuously
from. the previous hydrogenation of 4-tert.-butylphenol.
:__j}lt;_ernatively, 4-tert.-butylcyclohexanol may be once isolated and

25 recovered from the reaction mixture obtained by the previous
hydrogenation, and then acetylated in a separate step.

The acetylation of 4-tert.-butylcyclohéxanol is usually

carried out using any conventional acetylating agent such as



The ampbunt of at | east one conpound sel ected fromthe group consisting of
hydr ogen chl ori de, (anhydrous) sulfuric acid, perchloric acid, hydrogen
brom de and vy edsres i s from about 0.01 to 100 nol es, preferabper/sreamsabout
0.05 to 10 noles, nore 15 preferably frodPabout 0.1 to 10 noles, in
particular fromabout 1.4 to 10 noles, per one nole of elenental rhodiumin
the rhodi um catal yst. The above-nenti oned hydrogenati on of

4-tert.-butyl phenol may be carried out, jn the stream qf hydrogen, or under
the 20 pre3SeFs cAPRYABEPPer VL hyrfiigheRCety, Fgﬁé’ﬁlﬁe't f&CShydr ogenat i on
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| east about 1.5 x l0[err a. Preferahly, the partial pressure of hydrogen
is from3 x° Ofr)eé?fgt gblééxﬁi%‘fg?}fﬁxw ‘more preferably from5 x 10[err] to
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temperature to about 130°C.
The end point of the acetylation reaction can be determined
by a conventional method. For example, the reaétion mixture is
10 analyzed and a time when the conversion of 4-tert.-
butylcyclohexanol reaches about 100 % is used as the end point
of the reaction.
- A solvent is not always used in the acetylation reaction.
Soiveénts which have no influence on the acetylation reactidn may
15 be used. Preferably, solvents which are in the liquid state at
room temperature are used because of good handling properties.
Examples of such solvents include hydrocarbons having 5 to 10
‘carbon atoms, ether having '4 to 10 carbon atoms, and .the like.
Spécific examples of the solvents are saturated hydrocarbons (e.q.
20 “pentane, hexane, heptane, cyclohexane, etc.)', aromatic
hydrocarbons (e.g. toluene, etc.), acyclic ethers (e.g. diethyl
'ether, etc.), cyclic ethers (e.g. tetrahydrofuran, etc.), and the
like. Among them, toluene and cyclohexane are preferable.
Y. The acetylation reaction may be carried out in the presence
25 of a catalyst in addition to an acetylating agent.
The kind of a catalyst to be used together with an
acetylating agent depends on the kind of theﬁ acetylating agent.

When acetic anhydride is used as an acetylating agent, a catalyst



5 and the cis-isonmer selectivity of 4-tert.-butyl cycl ohexanol, and
preferably not higher than 100[err]C fromthe viewpoint of the cis-isoner
sel ecti vity.wdbyessps ef erably, the reaction tenperature is fropCHOPIS®3219
80[err]C fromthe viewpoint of the reactidn rate and cis-isomer
selectivity. 10 The hydrogenation reaction can be carried out by a
batch process or a continuous process. The end point of the hydrogenation
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tert.-butylcyclohexanol. When the amount of the catalyst is

excessive, 4-tert.-butvlcyclohexanol tends to Be dehydrated,

10 undesirably.

When acetic acid is used as an acetylating agent, the
acetylation reaction is preferably carried out while removing
generated water. Water may be removed, for example, by
evaporating water azeotropically with a solvent which can form

15 an az'eotropic mixture with water under refluxing conditions under
atmospheric preésure or reduced pressure, oxr by adding a
dehydrating agent such as silica gel to the reaction mixture.

When acetyl chloride is used as an acetylating agent, the
reaction is preferably carried out while removing by-produced

20 - hydrogen chloride from the viewpoint of safety. For removing
hydrogen chloride, an inorganic base such as sodium hydroxide,
potassium carbonate, etc., or an organic base such as pyridine
can be added to the reaction system.

Acetic anhydride is preferably used as an acetylating agent

25 - from the viewpoint of the conversion of 4-tert.-butylcyclohexanol
in the acetylation reaction.

It is difficult to isolate and purify the BCA obtained from

4-tert.-butylcyclohexanol since 4-tert.~butylcyclohexanol has a



acetic anhydride, acetic acid, acetyl chloride, etc. The anount of an
acetylating agent is usually fromabout 1 to 5 noles, preferably from about
1 to 1.5 nwev9nises one nole of 4-tert.-putyl cycl ohexanol. 5PCT/JP98/0321%he
reaction tenperature for the acetyl ati is usually fromroomtenperature
(about 25[err]C) to about 150C, preferably fromroomtenperature to about
130[err] C. The end point of the acetylation reaction can be determned by a
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ion oOf tert Hexanol reaches about 100
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the acetyl vents ave I nfl uence on the
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liquid st oom fenperature are u ecause of good handl i ng

[ I 10
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car bon ato ing 4 to 10 cafr’bon at ons, and the |ike. Specific

exanpl g J&ei&é)' ”ér? AR ALYt adeA¥dnReal bews é6neer2fon pehtsne,
hexane hep ane, cyc ohexane etc.), aromatic hydrocarbons (e.g. toluene,
etc.), ., 8 Pcyﬁcﬂcﬂ}ex@n%tlhbbcéhégrab&hﬁ 90 £t ilamidier ande then

tetrahydro ur an, etc ), and the |ike. Anbng them toluene and cycl ohexane
are prefergbley 1Jt£@ Paeltiald A tegdGtbanylBycbeheranotdwbtih acethe presence

26 of a catalyst in addition to an acetyl ating agent.
anhydride in at least an equimolar amount to remaining 4-
tert.-butylcyclohexanol so that 4—tert.—butylc§clohexanol is
10 consumed completely.
The reaction mixture obtained from the acetylation reaction
i's optionally washed, and then rectified to obtain BCA having more
desirable fragrance.
%’ The reaction mixture from the acetylation reaction may be
15 washed with an aqueous alkaline solution. Examples of the aqueous
alkaline solution are aqueous solutions of sodium hydroxide,
potassium hydroxide, sodium carbonate, sodium hydrogencarbonate
. {sodium bicarbonate), potassium hydrogencarbonate, etc. The
concentration of such aqueous alkaline solutions is usually from
20 ‘about 1 to 20 wt. $. Among them, an about 5 wt. % aqueous solution
of sodium hydrogencarbonate or sodium carbonate is preferable.
The washing temperature is usually about 80°C or lower,
preferably about 50°C or lower.
When an organic base is used as a catalyst for the
25 - acetylation reaction, the reaction mixture from the acetylation
reaction is preferably washed with a weakly acidic aqueous
solution such as diluted hydrochloric acid prior to the washing

with the aqueous alkaline solution. When a solvent is used in



-
The kind of a catalyst to be used together with an acetylating agent
depends on the kind of the acetylating agent. Wen acetic ar‘gig ﬁis@exdl&plm@ad

as an acet ymQ9M38kgent, a catal yst may be sul furic o e ek
hydi ochl ori ¢ acid, p-toluenesulfonic acity zinc chloride, % m '
pyridine, or the Ilike. Wen acetic acid is used as an acet W t, a

catal yst may be sulfuric acid, and the like. Anong the catal ysts, sulfuric
idis 5 f , Sl [t kgl ' tal ysts.
The amunt o SceRvAryabt: sReERiohy His FERCEIBE RIS R BrGie sl LT,
f rom about | @y, 4. Q o) he
aroun; of ThE SHPERSE pust, aster, Shejackbhlapiih MaIR I N seatithe "B

dehydrat edyabf juadasihabhk aYReR;AECLbEuele. IS used as an acetylating
agent, the acetylation reaction 1s preferably carried out while renoving

generated water. met@écﬁ@ﬁ@@tims%efﬁar%@gakﬁeBh&Vi‘H%?é n#ggs%ksr

azeotropically with a solvent which can an azeotropic ure with

vat er ugdeofr ahl dXkB¥iCe8EI brORENENES +1d MOHUNEH i S ket iR akeAUESEm
pressure, or by adding a dehydrating agent such as silica gel to the

reaction mBERUr €A botpmatehyérsbhas ddeing teedeatidncaseby i bperagspiy the
reaction is preferably carried out while renoving by-produced
about 140°C or lower, more preferably from about 100 to 140°C.

Examples of the alkali to be present are inorganic alkalis

such as sodium hydroxide, potassium hydroxide, caicium hydroxide,
10 sodium carbonate, potassium carbonate, calcium carbonate, etc.
Among them, sodium carbonate is preferable.

The amount"of an alkali to be used is usually from about
0.001 to 10 wt. %, preferably from about 0.005 to 3 wt. %, more
preferably from about 0.01 to 0.5 wt. %, in particular from ébout

15 0.02 to 0.1 wt. %, based on the weight of a liquid to be rectified
in a sill pot.

The rectificétion is usually carried out using a
distillation column having the number of plates of from about 10
to 50 under a nitrogen atmosphere while maintaining the column

20 head pressure at reduced pressure of about 10 Torr at a reflux
ratio of fromabout 3 to 40. It ispossible to use a rectification
column having the large number of plates or to repeat the
rectification twice or more, for increasing the content of CBCA
in. the product.

25 - The above-described method can provide BCA of the present
invention which has a CBCA content of at least 90 %, an acetic
acid content of 50 ppm or less, and a freeziné point of -35°C or

higher. Since such BCA has very attractive woody and fruity

| THIS SHEET HAS BEEN |



20 hydrogen chloride fromthe viewpoint of safety. For renoving hydrogen
chloride, an inorganic base such as sodi um hydr oxi de, potassi um carbonate,
etc., or anwa @ base such as pyridine can be added to theparEEOBOIM9
system Acetic anhydride is preferably dded as an acetylating agent 25 from
t he viewpoi nt of the conversion of 4-tert. -butylcyclohexanol in the
acetylation reaction. It is difficult to isolate and purify the BCA
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conpletely. The reaction mxture obtained fromthe acetylation reaction is

opt i onal | ypasad. ;39Ent IR 1£EHAAd oh déhydiidl (& BCA diaylang more desirable

fragrance.
hydroxycitronellal, a-hexylcinnamaldehyde,

methylnonylacetoaldehyde, phenylacetoaldehyde, anisaldehyde,
vanillin, etc.), alcohols (e.g. farnesol, g:eraniol, linalool,
10 nerol, phenylethyl alcohol, rhodinol, cinnamic alcohol, cis-
3-hexenol, menthol, a-tocopherol, etc.), ketones (e.g. berbenone,.
‘geranylacetone, a-ionone, f-ionone, isomethyl-a-ionone,
“allylionone, etc.), lactones (e.g. y-undecalactone, o-
‘decalidctone, etc.), esters (e.g. benzyl acetate, geranyl acefate,
15 vetiveryl acetate, cis-3-hexenyl acetate, linalyl acetate, methyl
dihydrojasmonate, styrallyl acetate, allylphenoxy acetate,
cinnamyl propionate, citronelyl acetate, decyl acetate, benzyl
salicylate, cis-3-hexenyl isobutyrate, etc.), indole, eugenol,
‘anethole, p-menthan-8-thiol-3-on, methyleugenol, and the like.
20 ‘At least one of these fragrances can be combined with BCA of the
"presént inyention, and used as a perfume composition.
o The mixing ratio of BCA and the other perfume or perfumes
-in the perfume composition depends on the properties and amounts
of other components, and the desired fragrance of a perfume
25 ‘domposition. In general, the content of BCA in the perfume
composition is from about 0.01 to 50 wt. % of the whole perfume
composition. However, the content of BCA may kbe lower or higher

than this range in some applications.



The reaction m xture fromthe acetylation reaction may be 15 washed with
an aqueous al kaline solution. Exanples of the aqueous al kaline solution are
aqueous sol yigsyaas@ sodi um hydroxi de, potassi um hydroxi de, SrCii/ire8/03219
carbonat e, sodi um hydrogencarbonate (sodi%um bi carbonate), potassium

hydr ogencar bonate, etc. The concentration of such aqueous al kal i ne
solutions is usually from 20 about 1 to 20 wt. % Anong them an about 5
wt . % aqueous sol ution of sodi um hydrogencarbonate or sodi.u car bonate_is

preferabl e. The RWaShPAETVBAGIERRSELIans 7l by WBSHt 1BR MHOSCVEr 1P5NePT
preferably about 50[err]C or |ower. Wien ap organic bgse#s %’f‘gd as_a
cataryst fapplheabiongeetSinge e comprsl s SavE Shukt X AR IPFEfPERe
acetylation reaction is preferably washed w th a weakl i di £ agueo

sol uti on sfEAgEaNGLy RRAY K3 BR NSEF; @ﬁ%@f’o‘?aqwq ﬁé%@érﬁﬁﬁraﬁfﬁﬂt%ﬁe
aqueous al kal i ne sql ution. \Wen a solvent is used in 13 the acetylation

reaction, SHehraficEPERTAERESy o SPEPHy FBAEBPYS £ TRIMETEER SUeY after the

ect 1 Ration | SPhRGPErt PraseteiBaREFpm AP pPescrber sotue boiand"?
Drevent 10 0okt BeLatl Bl ol sSRethecRELd, LEAHEC ol POLLOUL SIPeal o
pref er abl ycLﬁ%g]n%:t{g%%llg%At,Oa;iéoghe perfume compositions comprising such
BCA have the same fragrance. BCA and the fragrance compositions
of the present invention can be used as a perfume used in soaps,
10 detergents and shampoos, and also used in a wide variety of
applications such as cosmetics, and the like.
EXAMPLES
The present invention will be illustrated by the following
E¥imples, which will not limit the scope of the invention in any
16 way.
In the following Examples, the freezing point of BCA was
measured as follows:
As shown in the Figure, a sample of BCA is filled to a height
of 5 cm of a glass tube havihg an inner diameter of 2.5 cm. The
20 glass tube is set in another glass tube having an inner diameter
of 4.5 cm. Then, the glass tubes are dipped in liquid nitrogen
contained in a Dewar vessel. A stirring rod was moved vertically
at a rate of about 100 times/min., and the change of internal
temperature is monitored with a digital thermometer.
26 : The fragrance test was carried out as follows:
The fragrance of a sample perfume is smelled by five female
panels whose ages are from twenties to fortj:es. The fragrance

is ranked by the marks 5, 4, 3, 2 and 1, with the best fragrance



Exanpl es of the alkali to be present are inorganic alkalis such as sodi um
hydr oxi de, potassi um hydroxi de, cal ci um hydroxide, 10 sodi um carbonate,
pot assi um ceyddénaks cal cium carbonate, etc. Anong them sodicmyregnimmat e
is preferable. The amount of an al kali tl® be used is usually from about
0.001 to 10 mt. % preferably fromabout 0.005 to 3 wt. % nore preferably
fromabout 0.01 to 0.5 w. % in particular fromabout 15 0.02 to 0.1 wt.

% based on the vvelght of a liquidto be rectified in a sill gﬂ% T't'lf"
rectifi cat peangsranked| \°'oa she pPeergsh fHagnancs ?DGPrnSoF efavtng t he
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used as a perfu and arso ase
TBCA: trans-4-tert.-Butylcyclohexyl acetate.

BCHE: 4-tert.-Butyl-l-cyclohexene.
BCL: 4-tert.-Butylcyclohexanol.
10 BPN: p-tert.-Butylphenol.
MA2: cis—3-tert .—Butylcyclohexyl acetate.
Example 1
“p-tert.-Butylphenol (330.1 kg, 2197 mole), 5%Rh/C (5 wt. %
of metal rhodium supported on activated carbon carrier) (3.5 kg,
15 dry weight), isopropanol (660.2 kg) and 36 % hydrochloric acid
(0.225 kg) were charged in an autoclave. The internal atmosphere
was replaced with nitrogen by pressurizing the internal space with
nitrogen up to 3 x 10° Pa and evacuating nitrogen three times,
and then with hydrogen by pressurizing the internal space with
20 hydrogen up to 3 x 10° Pa and evacuating hydrogen three times.
After that, hydrogen was injected in the autoclave up to 6 x 10°
Pa, and the mixture in the autoclave was stirred at 50°C for 15
hours -to carry out the hydrogenation reaction.
The autoclave was cooled, and the internal atmosphere was
25 replaced with nitrogen by the same procedures as described above,
ahd the reaction mixture was analyzed. The yield of 4-tert.-
butylcyclohexanol was 97.4 %, and a cis/trans J;atio was 91.7:8.3.

After filtrating off the catalyst from the reactionmixture,



whi ch require such fragrance. For exanple, BCA of the—ﬁﬁeseﬂt"‘“nventlon IS

m xed wi th conventional natural perfumes and/or synthetic perf UITES &@d
pref erably waeeh/ais8isa perfunme conposition. 5 ase

whi ch can be mixed with BCA of the presémt invention i ‘ “1

(e.g. citral, hydroxycitronellal, [err]-hexylcinnamald '
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and anounts of other conponents, and the desir ragrance of a perfume 25
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fromabout 0.01 to 50 wt. % of the whole per{ume conposi'tion. However, the

content of3B/S MLy Wavead@ed)ifsfltthhe reaction mixture was refluxed at

10 an internal temperature of 103°C under pressure of 400 Torr for
2 hours to further carry out the acetylation reaction. Then, the
reaction mixture was analyzed. The yield of 4-~-tert.-
butylcyclohexyl acetate was 95.8 % (based on 4-tert.-
butylcyclohexanol), and a cis/trans ratio was 91.2:8.8,

15 The reaction mixture was concentrated, and washed with a
5 % aqueous solution of sodium hydrogencarbonate (382 kg) once
to obtain an oil layer (400.7 kg).

The proceldures of the hydrogenation reaction, acetylation
reaction and washing with the aqueous solution of sodium

20 hydrogencarbonate were repeated three times in the same way as
described above. The o0il layers from the four batches were
combined (total weight, 1744 kg), and washed with a 5 % aqueous
solution of sodiumhydrogencarbonate. One third of obtained crude
4-tert.-butylcyclohexyl acetate was charged in a rectification

26 column having the number of plates of 13, and rectified in the
presence of sodium carbonate (150 g), under nitrogen atmosphere
while maintaining the column head pressure a{: 10 Torr. During

the rectification, thebottom temperature was maintained at 140°C,
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than this range in sone applications. 15 The perfune conpositions can be
used in a wide variety of applications. Since these conpositions have
fruity and Wora9®dars fragrance, they can be used in the appli eauvirsséized ds
of fragrance such as detergents, soaps, l8hanpoos, cosmetics, etc. 5

BCA of the present invention has nore attractive woody and fruity fragrance
with stronger and nore gorgeous aroma than conventional BCA, and the

Phe. fragr AL ALY QRS SR SB6hBLBHoErD bhLRE PHO A S ol TRat
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di pped in 4iyqyied Mt P8R 10hexyl acetate fractions obtained in the three

rectification processes were combined and again ‘rectified in the

presence of sodium carbonate, and thus 4-tert.-butylcyclohexyl

acetate (1050 kg) having a cis-isomer content of 99 % or higher

10 was obtained.

The composition of the obtained 4-tert.-butylcyclohexyl
acetate was analyzed. The product contained 99 % of cis-4-
tert.-butylcyclohexyl aée'tate, 1 % of trans-4-tert.-
butylcyclohexyl acetate, 20 ppm of acetic acid, 316 ppm of

16 cis-3-tert.-butylcyclohexyl acetate, 17 ppm of 4-tert.-
butylphenol, 43 ppm of 4;tert.—butylcyclohexanol, 89 ppm of
4-tert.-butyl-l-cyclchexene and 470 ppm of water. The freezing
point was -9°C.

The results of the above -analysis and the results of the

20 fragrance test of obtained 4-tert.-butylcyclohexyl acetate are
summarized in Table 1.

Examples 2-3 and Comparative Example 1

4-tert.-Butylcyclohexyl acetate obtained in Example 1 and

| trans—-4-tert .-bufylcyclohexyl acetate (purityof 99 %) were mixed

26 in’'suitable amounts to prepare three samples having a cis-isomer
content of 95 % (Example 2}, 90 % (Example 3), and 85 % {(Comparative
Example 1}, respectively. *

The used trans-4-tert.-butylcyclohexyl acetate (purity of



contained in a Dewar vessel. A stirring rod was noved vertically at a rate
of about 100 tines/mn., and the change of internal tenperature is

moni t ored wi WP 99/0381§i t al thernoneter. 25 The fragr ance PCAgPREI319
carried out as follows: The fragrance oft%h sanple perfume is smelled by
five femal e panel s whose ages are fromtwenties to forties. The fragrance
Is ranked by the marks 5, 4, 3, 2 and 1, wth the best fragrance
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4-tert. - Bukybnl-guehepexene. BCL: 4-tert.-Butylcycl ohexanot. 10
BPN: p-ter%fl.aPButyl p%enol . MA2: cis-3-tert.-Butylcycl ohexyl acetate.
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nmet al rhodi um supported on activated carbon carrie ry

We_i ght), | 39RN9R3BUNd 6AB redife PBE +3R PLAYFLACLLRECoAENE three samples

are summarized in Table 1.

Comparative Example 2
An oil layer (596.5 g) was obtained in the same manner as
10 in Example 1 after the washingwith a 5% aqueous solution of sodium
hydrogencarbonate and prior to the rectification. Then, the oil
layer was washed with water (149.1 g). The same procedures as
above were repeated, and the oil layers after washing with water
(total amount of 750 g) were combined and rectified using’ a
15 rectification column having the number of plates of about 20, under
a nitrogen atmosphere while maintaining the column head pressure
.at 10 Torr at a reflux ratio of 15. During the rectification,
the bottom temperature was 140°C. In the first rectification,
fractions having lower and higher boiling points than that of
20 cis-4-tert.-butylcyclohexyl acetate were discarded, so that the
cis-isomer content was increased to 98 % or higher. The obtained
4-tert.-butylcyclohexyl acetate was again rectified to increase
the cis-isomer content to 99 % or higher. The obtained 4-
tert.-butylcyclohexyl acetate was analyzed. The results of the

26 analysis and the results of the fragrance test are summarized in

Table 1.
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(0.225 kg) were charged in an autoclave. The internal atnosphere was
replaced with nitrogen by pressurizing the internal space with nitrogen up
to 3 x 10[ 8¥@Pp9/R81:and evacuating nitrogen three times, and tREFIJRABLORII
hydr ogen by pressurizing the internal gﬁ%ce with 20 hydrogen up to 3 X
10[err] Pa and evacuating hydrogen three tines. After that, hydrogen was
injected in the autoclave up to 6 x 10[err] Pa, and the nixture in the

aut ocl aveTab¥eslirred at 50[err]C for 15 hours to carry out the
hydr ogenhti on reaction. The Jautocl ave was Exampde HNed t he internal
at nosphefe was 25 replaced wilhjnitrloggn|by Comp.sdne pr o€eugr.eL as |
descri befCBOAvd¥)and the react9Dp 5t LB@ |was aBdl yzed Th&%iSel d gf
4-tert.-| DBCRI €¢¢l ohexanol s BY.45% Bhd a cidbtrans| rati sOwds 91.7: 8. 3.
After fi]|RAcaticgacfifi tibpmdatiald®{ ROdm2Me reaciOon mikture, 24 17 tihe
reacti on| Wakeur dpmad concent|r&t @ 470 |obT@iln 4- t450; . buN?tcweaéhéﬁdrol
havi ng a|BCBEt k@p®)ratio of [918%1898.| Shen, toﬂ@ene (B55 k@b@nd 94 %
sul furi c|BELd (PPMO7 kg) wer e dHed48g the|4- terﬂ3-buty cycl oi#@xanol | The
i nt er nal | BBNpdPBMIre of the 3rbaté€la¢€7uas railded to §Qt5F§F?FE?Grder
reduced pMB3sdPBM™f 400 Torr| 358 430Ra337 4nd adétli ¢ ac 2685
mol es) wWhETBREFRORC LRI Dvler—2 | Addr m%?lékWEFWGﬁi ,.gﬂ Pﬁéﬁqug same
tenperat lre was nmaintained fior 4ihourls, Furthernore, gpcetic anhydrilde

(32.3 kg|ResBlE @bl es) was added] Bnd t®e|reactiPon nmixture wls refl yxed
fragrance test

Example 4 and Comparative Examples 3-4
Rose type perfume compositions A, B and C for soaps were
respectively prepared by mixing the components shown in Table
5 2., The unit of each amount in Table 2 is parts by weight.
_BCA having.a cis-isomer content of 70 % and BCA having a
cis-isomer content of 30 % were both commercial products. - BCA
having a cis-isomer content of 99 ¥ was prepared in the same manner

as in Example 1.

10 Table 2
Composition
A B C
(Ex. 4) | {(C. E. 3) | (C.E. 4)

Ylang-ylan? oil _ 15 15 15
Base 20-H© ' 20 20 20
Galaxolide®® 20 20 20
leonene® 25 25 25
Santalex ! 25 25 25
Methyl cedrenyl ketone 25 25 25
Dimethylbenzylcarbinyl acetate 30 30 30

‘| a-Heéxylcinnamic aldehyde .o 40 40 40
Benzyl. acetate 60 60 60
{Muguet base™ 65 65 65
" | BCA {cis-isomer, 99 %) 65 0 0
Bea {cis-isomer, 70 %) 0 65 0
BCA. (c1s-1somer, 30 %) 0 0 65
Rose baset! - 80 80 80
Terpineol 80 80 80
Rose. P 100 100 100
Base 100-p'! 100 100 100
Linalool : 110 110 110
Dipropylene glvcol 140 140 140
Total 1000 1000 1000




10 at an internal tenperature of 103C under pressure of 400 Torr (53.4
kPa) for 2 hours to further carry out the acetylation reaction. Then, the
reaction mi MW@9%0IEs anal yzed. The yield of 4-tert.-butyl cycPCHEBAR03219
acetate was 95.8 % (based on 4-tert.- b | cycl ohexanol ), and a cis/trans
ratio was 91.2:8.8. 15 The reaction m xture was concentrated, and
washed with a 5 % aqueous sol ution of sodi um hydrogencarbonate (382 kQ)

et o aaL TR BEbabBkohrbdlled k) rollEaRG0REMERLIbrki® cardr dfiafiat i on

reaction, acetylation reéaction an he aqueous sol uti on of

sodi um 20 Zrlyd@ﬁgeﬁgggpﬁeﬁggoageg%ﬁ&f%ﬁdCothrg%dti mes in the same way as

descri bed dbove. T yers e four ‘batches were combi ned (total

veight, 1744 Kghe BROqURSNELoBLERAALY ¥uRAUSRMS 13RkiHaeloREISed . YMLLd.

hydr ogencarbonat €. e thi obt a crude 4-tert.-butyl cycl ohexyl

acetate was char I 1@ i-eCHl fy j hay ARHTOSF
pl ates of 13, ang'%srd‘g((:)!t%il%%ilé)g1 ?n&{aﬁgwpﬂ?}ctﬁﬁsmﬁdi ?an(;%%d}ﬁate (151(139%1}5,

under ntr rRAHERS PRRL & eVEbitSo B¢ DR IH 58 £RL 8P NpAth Y eaS\Whewak 10
Torr (1.53 %%%% . During tﬁe relg??fﬁitcgtio#aat%e %ottom t enperature vva‘g

mai nt ai ned j@lss14HtaaldtGve thh aMe ff@idrfitte WidhdowREigmd hi ges

boiling points than that of cis-4-tert.-butylcyclohexyl. acetate were
removed, sErzRHandeeo€i CompesEticANt Gidls YWaFekrR6EEES athdto oF/Composht gbas.

Each hal f
A and B.
Example 5 and Comparative Examples 5-6
10 Floral type perfume compositions D, E and F for shampoos
were respectively prepared by mixing the components shown in
Table 3. The unit of each amount in Table 3 is parts by weight.
BCA having a cis-isomer content of 70 %, BCA having a
cis-isomer content of 30 % and BCA having a cis-isomer, coﬁtent

15 of 99 % were the same as those used in Example 4, Comparative

Example 3 and Comparative Example 4, respectively.

Table 3
Composition
D E F
(Ex. 5) | {(C.E.5) | (C. E. 6)

Diphenyl oxide 10 10 10
Limonene ® 15 15 15
Galbanadol ¥ 20 20 20
Patchouli oil 20 20 20
Coumarin 20 20 20
Amber basel! 30 30 30
Bergamot oil 40 40 40
Jasminal 50 50 50
Tricyclodecenyl propionate 50 50 50
Dipropylene glycol 50 50 50
Benzyl acetate 80 80 80
Floral base' 100 100 100
Nopyl acetate 100 100 100
BCA (cis~isomer, 99 %) 200 0 0
BCA (cis-isomer, 70 %) 0 200 0
BCA {cis-isomer, 30 %) 0 0 200
Muguet base'! 215 215 215
Total 1000 1000 1000

1. The product produced by Toyotama International Co., Ltd.



of the rest of crude 4-tert.-butyl cycl ohexyl acetate was rectified 5 in the
sanme manner as descri bed above, respectively. Al the

4-tert.-but ywopslosdisxyl acetate fractions obtained in the threerpesnszie
rectification processes were conbi ned and2again rectified in the presence
of sodi um carbonate, and thus 4-teért.-butyl cycl ohexyl acetate (1050 kg)
havi ng a cis-isonmer content of 99 % or higher 10 was obtai ned. The

conposition of the obtained 4-tert.-but cl ohex acet ate was anal yzed.
The product %onFQPnBaoggc% progdpgeg. Bréto g}’choﬂé’e@rl acetate, 1 % of

1570 o 5 ter . - DGO IR %éét?rtaera A %ﬁf%veiieéﬁqggﬁ%@%pﬁﬁﬁﬁs?f 43
370 ppm of VERARATRR Rads Ggnpe Eri GRE RoctppferatRc Taiates s iatt vasove
Aot T - bul W AR W A Fhe SRR @qﬁﬁbtﬁfi‘%ﬁaﬂm &3 and
and 1 ank. 4 EeaPEsGs of) €6 @%ﬁﬁﬁﬁ%‘h?%@?ﬁ“iﬁﬁﬁ?ﬁ?ﬁ?ﬂ@? & GerbSartattss |
in suitabl enar%lant%oto prepare three sanples having a cis-isoner content of

95 % ( Exanple % (Exanmpl e 3), and 85 % (Conparative Exanple 1),
respectively. The used trans-4-tert.-butyl cycl ohexyl acetate (purity of




19 99 % was obtained by recovering the fraction having the higher boiling
point during the rectificationof 4-tert.-butylcyclohexyl acetWExarrpl e
1, and agai W@8¥83sing—tte Tecover ed trans | SOMBT . 5 This Sheet Has B L1 €€

sanpl es were anal s of tReé analysis an - t he
fragrance test of \ “‘ ‘ ﬂ tas are summari zed in Eﬂm t|ve
Exanple 2 An oil sg)*vvas obtained in the s

Exanple 1 after the vvashl ng with a5 % ﬁgg@gus sol ution of sodium
hydr ogencar bonate and prior to the rec% tion. Then the oil |ayer was

Qﬁazfﬂe:“off‘ oyers of %%%;%Jﬁglﬁiﬁ ﬁs&fd%%%?aﬁela 9 o 0 13516@?

[ 5

of pLQtees""Wﬁéﬁ*‘f Bfeé‘t %% $o % sEBERLAbIT SRt BT s B AP R At
col um head,p4 r{g %l%tkp%) 3o elﬂgf i&??&%t io of 15. Dur| ng

t he rectlflcatlon bot erature [er In the first

rectifigation, f r?%'ﬁ%% ]f&ﬁexyl g%t 2 ﬂ'oglh&f 4b9lay:ltngb &’i@cé%pe}{}i

that of cis-4-tert.-butylcyclo e were di scarde

et TEL SR AR St B N o, 8814 R tpgning
Cis-isonmer S@ppAdr ll%s%%ﬁ/oa@etﬁ'cgjé'@id, Eh@ ROy AlP@0freezing point of -35°C
or higher, comprising the step of rectifying 4-tert.-
butylcyclohexyl acetate at a temperature of 140°C or lower in the
10 presence of an alkali.
3. Aprocess for the preparation of 4-tert.-butylcyclohexyl
acetate having a cis-isomer content of at least 90 %, containing
50 ppm or less of acetic acid, and having a freezing point of -35°C
or higher, comprising the steps of: |
15 i) hydrogenating 4~tert.-butylphenol in the presence of
a rhodium catalyst and a solveﬁt and in the presence of at least
one compound selected from the group consisting of hydrogen
chloride, (anhydrous) sulfuric acid, perchloric acid, hydrogen
bromide and bromine to obtain 4-tert.-butylcyclohexanol,
20 ii) acetylating the obtained 4-tert.-butylcyclohexanol to
obtain 4-tert.-butylcyclohexyl acetate,
and
iii) rectifying the 4-tert.-butylcyclohexyl acetate at a
temperature of 140°C or lower in the presence of an alkali.
25 4. A perfume composition comprising 4-tert.-
butylcyclohexyl acetate having a cis-isomer content of at least
90 %, containing 50 ppmor less of acetic acid, a:nd having a freezing

point of -35°C or higher, and at least one compound selected from

[ THIS SHEET HAS BEEN |



4-tert. -butyl cyclohexyl acetate was anal yzed. " The results of the 25
anal ysis and the gmll |E"m" lm”“lagrance test are sunmarized in Table 1.
20 Tabl e 1 womopl Conp. _1 Conp. 2 CBCRCTXp98/03219

99 95 90 *g5¢ L W s 99 9 TREA (% 1 5 10
15 <0.1 Acetic acid (ppm 20 20 20 20 94
Water (ppm 470 470 470 470 Not measured BCHE (ppm

89 92 94

43 the %lﬁbﬁo(nﬁlr%tlng of afdeEiq d,é ?l@ols, ketoﬁigs,‘]facﬁgxt\es,
poi . (rorFRES 8T benote pigeltl Bethe socfChengoayprign %R 862173

B E fragrance test Exanple 4 and Conparative
Exarrpl es 3mﬁt]|%Peu ype perfurre conpositions A B and C for soaps were

respectively pregar @P? 11 8bi e Ragindhg unit |
of each anount |§ Tﬁg |s parts by Wwel &éﬁﬁgﬁgwﬂag t?s-las%)%ér
cont entg of ciQ—:(%@rﬂQ_r%m F &t least 90 %, containing 50 ppm or less

of acetic acid, and having a freezing point of -35°C or higher,

as a perfume.



ci s-isomer content of 30 % were both commercial products. BCA having a
cis-isonmer content of 99 % was prepared in the sanme nmanner as in Exanple 1.

10 Table 2 WOAYSS$ITion A B C (Ex. 4) ( C. PET/IPS)03219( C.
E. 4) Ylang-ylang oil ) 15 15 15 Base
20-H err] _ 20 20 20 Gal axolide[err]
20 20 20 Li nonene 1/1 25 25

25 Santal ex[err] 25 25 25 Met hyl
cedrenyl ketone ’ 25 25 25 Di met hyl benzyl car bi nyl
acetat e 30 30 30 [err]-Hexyl cinnam c al dehyde

40 40 p 40 Benzyl acetate 60 60

60 Miguet bansT3Ee) 65 65 65 BCA
(cis~isonmer, 99 % 65 0 BCA (cis-isoner, 70
% g , O BC@ CIS |soner 30 %

0 0 5 Rose baset[err] ensor thermocouplqy) 80
80 Ter pi neol k/// 80 Rose P

100 100 100 Base 100-P[e 100 100
100 Li nal ool tirring grod 110 Di propyl ene
gl ycol 140 140 140 .

29y

Liquid nitrogen

Sample

-9.2°C

Digital thermometer
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1000 1000 1000 21 1. The

product /produced by Toyotama International Co., Ltd. 2. The product

by | FF

Co., Ltd. 3. The product produced by Takasago I nternational
LyYd. Conposition A had very attractive, gorgeous and fruity 5
ce, while Conposition B had noderatefragrance which was | ess

ition C was inferior to that of Conpositions A and B. Exanple 5 and

Conpprative Examples 5:8 10 reaﬁtglogr at::oh t é%gﬁgf&‘i %ﬁrﬁ?ﬁ@?{@%@@?#sy E

and fF for shanpooS were-respective

in Table 3..,1BenttitlecOfuS@IFtRFOMN d 2 tTRRE Lo HetcPBEA 0¥ FUBE Ofife
having a cis-isomer contént of 70 %

pt epar y - m xihg one

30 % and BCA havivaghingivithsoneralkaonhengolftioat 99 % were the sanme as

t hose used in Exanple 4,

Conpar ati ve Exanple 3 and Conparative Exanple 4,

respectively. Table 3 Tenpesiifigatirn is preferably carfigdut ig)the(@esehce

5 (C. E

. 10

15

6) Di phenyl oxide ) 10 10 10
of an aika.i for preventing the liberation of acetic acid from

BCA. Abottcm temperatures during the rectification ispreferably
about 140°C or lower, more preferably from about 100 tc 140°C.

Examples of the alkali to be present are inorganic alkalis
suck s sodium hydrexide, potassium hydroxide, calcium hydroxide,
sodiwn carbonate, pctassium carbonate, calcium carbonate, etc.
Among them, scdium carboriate is preferable.

The amount of zn alkali to be used is usually from about
G.001 to 1C wt, %, preferakbly from about 0.00f to 3 wt. %, more
preferably from about 2.01 to 0.5 wt. %, in particular from about
0.0Z to 0.2 wt. %, based on the weigh= o a liquid to be rectified
in a siil peot.

The rectification is usually carried out using a
distillation column having the number of plates of from about 10
to 50 under a nitrogen atmosphere while maintaining the column
Lead pressurz2 at reduced préssure of about 10 Torr (1.3 kPa) .at
a reflux ratio of from about 3 tc 40. It is possibie to use a
rectification columm having the large number of plates or to repeat
the rectification twice or more, for increasing the content of
CBCA in the product.

The abcwe-described method can provide BCA ¢f the present

.iz_n_rgr_zt_:i:qn which has a CBCA content of at least 90 %, an acetic

acid content cf 50 ppr or less, and a freezing point cof -35°C or

higher. Since such BCA nas very attractive woody .and fruity
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BCA having a cis-isoner content of
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15 15 15 Galbanadol[err]

20 20 Patchouli oil 20 20

in 20 20 20 Anber bases[err]
30 30 Berganbt oil 40 40
iy nal 50. 1750 50 Tricycl odecenyl
at e 50 50 50 Di propyl ene gl ycol 50
50 Benzyl acetate 80 80 80 Fl oral
100 100 hbpyl acetate

‘ ?-100 thfo’éeaé’(%o(‘clf"sx‘lu§8n’éfs agapptrated to obppin ""ter"@°
.' CIs-1 Sor’regbtgp y@lobﬁxanol hagbxbg m&dgfgb%%se[r&tﬂ: of BQ%S( %I ?, sI' -;,
215 tolddme E@B@'k and 98 § sulfuric %?1d (2. 5%819(}) eaéoaoé)deéiz =]

The product pro uced Toyotana'T ntern onal’

T oduct pr odyech loy - ROBERTIEEy St nedahl ComROsh{d: 1D Bk e like o the

icti ve, gorgeous and fruity fragrance, while Conposition E had noderate

f ance whi 8h amscdleys wid raidddveo tRan ¢ hedkragidared fife SCORRQRT 4 8®McPr
(53.4 kPa}, and acetic acid (161.3 kg, 268S moles) was droowise
addeg over 1 hour while refluxing, and then the same temperature
was maintained for 4 hours. Furthermore, acetic anhydride {32.3
kg, 316.3 moles) was added, and thke reaction mixture was refluxed

" 10 at an i1nternal temperature oZ 103°C under pressure of 400 Torr
(53.4 kPa} for 2 hours to further carry cut the acetylacion
reaction. Then, the reacticr mixture was analyzed. Tre vield of
4-tert.-buty.cyclohexyl acetate was 95,8 % (besed cn 4-tart.-
butyicyclohexanol), and a cis/trans ratic was 91.2:8.8%.

15 The reaction mixture was concentrated, and washed with a
5 % aqueous sclution of scdium hydrogencarbonzate (382 kg! cnce
to obtain an oil layer (400.7 kg).

The prcoccedures of the hvdrogenaticn reaction, acetyliation
reaction and washing with the aqueous soiution of sodium

20 hydrogencarbonate were repeatec. three times in the same way as
described above. The o0il layers from the four batches were
combired (total weight, 1744 kg), and washed with a 5 % aguecus
solution of sodium hydrogencarbcnate. One thirdof obtained crude
4-tert.-butylcyclohexyl acetate was charged in a rectification

25 column having"ihe number of plates of 13, and rectified in the

- presence of sodium carbonate (150 g), under nitrogen atmosphere
while maintaining the column head pressure at 10 Torr (1.3 kPa). During

the rectificstion, the bottom tenmperature wasmaintained at 140°C,

AMENDED SHEET
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5 fragragnce of Conposition F was inferior to that of Conpositions D and E.
23 CLAI 1. 4-tert.-Butylcycl ohexyl acetate having a cis-isoner content of
at. |l ea 90 % containing 50 ppmor |less of acetic acid, and having a
freezigig point of -35 err]C or higher. 5 2. A process for the

prepajgation of 4-tert.-butyl cycl ohexyl acetade having a cis-isonmer content

¥l east 90 % containing 50 ppmor |ess of acetic acid, and having a

g ng point of -35[err]C or higher, conprising the step of rectifying
t.- butylcycl ohexyl acetate at a tenperature of 140ferr]C or lower in

t hefl0 presenc®9}!) affsaPREpinedby(reranesdpgshe drastionhaviag Prepagher on

of E-tert.- butylcycl ohexyl acetate havijggjra ci s-isomer content of at |east

90 £4 cont ai ni néoi*; 1IRPRPEFT ARELNGERR eeF ERE (Rt igR® Thiniedd - ab ¥ ekaicdghpsyht

of f=35[err] C or _higher according to claim2, conprising.the steps 15 of:
1gi‘gert]'.%- 8?‘ ?‘P pheoPPPn 2R prreecgg'ﬁé'én%fuh‘ rrﬁ‘ganﬁ?%at al yst

i )/ hydr ogenat i n§<4
and a sol vent apd.j g idmepresence of at |east one conpound sel ected from
the group consisting of hydrogen chloride, (anhydrous) sulfuric acid,

perchloric agid, hydrrgenh?@e bimpedewand HiOie.t OorHbl-akfiits of the
4-tert.-butyl cycl ohexanol ,
aralysis and the results of the fragrance test of the thrze samples
are summarized in Table 1.
Comparative Example 2
An o0il layer (596.5 g} was obtained in the same manner as
. 10 inExamplel zftar the wash'ing with g 5 % aqueous solution of sodiun
hydrogencarbonate and prior to the rectification. Then, The cil
layer was washed with water (149.1 gj. The same procedures as
above were repeated, and the oil layers after washing with water
{total amount of 750 g) were combined and ractified usir;g &
16 rectification column having the number of plates of about 20, under
a nitrogen atmespherz while maintaining the celumn head pressures
at 1C Torr (1.3 ¥Pa} at a reflux ratic c¢f 15. During the
rectification, the bottom temperature was 140°C. 'In the first
rectification, fractions hax_ring lower and higher boiling points
20 than that of cis-4-tert.-butyicyclohexyl acetate were discarded,
so that the cis-lsomer content was increased to 98 % or higher.
The obtained 4-tert.-outylcyclchexyl acetate was again rectified
to increase the cis-isomer content to 99 % or higher. The obtained
4-tert.-butylcycichexyl acetate was analyzed. The resultsof the
25 analysis and t':'.h.e results of the fragrance test are summarized in

‘Table -1+
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ng the obtained 4-tert.-butyl cycl ohexanol to obtain
tycl ohexyl acetate, and iii) rectifying the

yl cycl ohexyl acetate at a 25 tenperature of 140C or lower in

Fice of
| ohexyl

i gher,
ng of al
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15

. 20

25
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an alkali. 4. A perfume conposition conprising 4-tert.-

50 ppmag(rat ?Lgshg;/i gge?i gi Zc: 3?@;:138?1)23/?32; 'gf Jnﬂm}ﬂﬂ"mﬁm:mmf

*

and at | east one conpound selected from™ °24'the droup
dehydes, al cohols, ketones, |actones, esters, indole,

. fu s . . .
ntent o est é‘i?%, containing 50 ppm or less of acetic acid,
and having a freezing point of -35°C cr higher.

2. Aprecess for the preparationof 4-tert. -putylcyclchexyl

W)

cetate having a cis-isomer content of at least 90 %, containing

50 ppm or less of acetic acid, and having a freezing point of -35°C

O
N

higher, comprising the step of rectifying 4-tert.-
putylcyclohexyl acetate at a temperature of 140°C or lewer in the
presence ¢f arn alkali.

3. {Emended) A prccess for the preparation of 4-terc.-
butyicycichexyl acetate heving a cis-iscmer content of 2t ieast
20 %, centaining 5C ppmor less of acetic acid, andhaving a freezing
peint of -35°C or higher acceording to claim2, comprising the steps
ot

1) hydrogenating 4-tert.-putylphenol in the presence of
& rhodiur cetalyst and a soivent and in the presence of at least
one compcund selected from the group consisting of hydrogen
chloride, (anhydrous) sulfuric acid, perchloric acid, hydrogen
tromide and tromine to obtain 4-tert.-butylcyclchexanol,

ii) acetylating the obtained 4-tert.-butylcyclohexanol to
cbtain 4-tert.-butyleyclohexyl acetate,
and

iii) rectifying the 4-tert.-butylcyclohexyl acetate at a
temperature of 140°C or lower in the presence of an alkali.

4. A p;rfume composition comprising 4-tert.-
batylcyelchexyl acetate having a cis-isomer content of at least
90 %, containing 50 ppmor less of acetic acid, and having a freezing

-

point of -35°C or higher, and at least one compound selected from

anet hol e, p-nent hane- 8-t hi ol - 3- on“&A&%%¥ret hyl eugenol . 5. The use of
. -butyl cycl ohexyl acetate having a 5 cis-isoner content of at |east
F cont ai ni ng 50 ppri orte€ss . ofuHElewicd oheryl GafFafavhAGiNg Rr 6851 HRPNSSI nt
-B5[err] C or thher as A per
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