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s B-Pmene w1dely oecirs'in natire in the wood and' leaf oils of many hﬂgher plants,
_ particularly those of the order Coniferae. It can acoordingly readily be obtained from
certain. products obtained: from pine - trees, and is conveniently obtained' ‘by fractiona-
35  -tion of turpentine. It is preferred that the S-pinene used in the practice of this inven- 35
- tion be relatively pure to-obviate the production of unwanted by-products and to facili-
tate purification. of the end product Tt has particularly been' found that the presenoe
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[err] [err]-Pinene widely occurs in nature in the wod and

| eaf oils of many higher plants, particularly those of the order
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products obtained frompine trees, and is conveniently obtal ned by
fractiona- 35 tion of turpentine. It is preferred that the

-

[err]-pinene used in the practice of this inven- 35 ° tion be
relatively pure to obvi ate the production of unwanted by-products and to
facili - " 2tate purification of {hel,20887%roduct. 1t has particul arRy

been found t hat t hgf 9&1&5&9&% in the #ﬁﬁeh&ﬁmétﬁes %ntéd i lducts and smbstan t her

1, 209, 878 lowers the yield of pinocarveol. S =
terpenes in the [ er r] Aq:mrdmale, the oﬂmmlmwvamml rotyclerdt-9- Fapikne is pte- , /\J
int at 'L-atm. of 166.0° ‘

subst anti al | y# Thevusegnatgsial hap lof=m2At02ell '\ 0 n
L e R T AR LR
[err]-pihene i s pre- When thelevordtbrl BGhinend IS utiiddes :ﬁhtem&heWIr.] =
22.4[ err], boili ngreaiontpraiuct if the tdextropkatal @aBipinoeafved). This struc@rel § gpnfifn@d,
[err]= 1. 4768, and [ rflesp TREBTHC e FEVE:- W&F“‘f“’sa‘fde‘gfél‘f'f‘%/’agbfp&?tf%d“ by cpn-

venti onal hOdS rA6d LeRiigh dxRit ulihiRd oM PRLRE DR Yréks Yol Gk GhiREA-E -
When t he I evor ot atn@nyyfre[eef mbrgmmmeam;ﬁmtiés ntmdaeaSoﬂnhamsﬂ:apieseﬂ@amtamr al ,

t he p| nocar veol ﬂes of such e@pcrtnmme dlt’mm@m mebctlm quantities -
tran nocar | . desir }’ °y“"ld°f1’ N Eear
nmagnetic resonancet ',mﬁaggg utmgbd S
al ysi s. Quantity of selemum dioxide shotﬂd not 'be more than 12% based on the weight of 8-

10 Trree@ r»@x pISfRTed torlﬁ%t ey b
process shoul gy be SBE%: arts, p omegns, o

Inmpurities. It has meeialcft@d,mdm? i he presence of qua tres o

such oxide inpuriti esThﬁhytdmensm;kmde tsrfumrsmlrtdéte Yoeeasn aqe«toa:-tso

quantities . P“B’F‘ it E‘Flfléﬁf uap%ﬁ"g‘ Ei‘b‘gtt’ ﬁf xf F‘s the
yi el d of pinoggar ve mé‘ip"rnmca eq,mo‘rap ~i>1 o G 25

relatively small, (ptno@ﬁzécalwdemfed arrpun s, -and it 1S preferred
that substantiall A Iegelseml 'lqmllm o 1a ﬁ@emqhn@s@mnde be

ati1izeo The ! s (B e @%&%m
than 12% basesl onct,%g\wm ek Ieirsasuablemusefmmsotorseael , shibe 1 S

preferred to use frtlonmoﬂtheh}tdwgenmmeaf the sel eni'um di oxi de, based
on the [err]-pi nenemoo@aln tls ‘%&é’%{'e e o Wﬁr“ﬁéﬂ%‘ﬂmuﬂ@% of

sel eniumdi- 20 g0 ® sﬁf%ﬁ%&é}gﬁ@w& rati os

herein are byssei ghatemodu a&a t@ithﬁrdes&eeghems The use of Hiplef rehdtion fedb. S pro- 35
The hydrogen per owidgehigher- feaqtion sAwe,cbut thetriastionecan bécome dificagintoaguedasl gl ut i on

of the peFﬁ?fEliﬂ%drimp % lsatwo_pfme Eﬁ“ﬁ‘ir %gt{h IS affect }g by the
quantity of per oXi Qg Beikiin e organic phase an QJ?L
i nadequat e angnt @fent b&ngpﬁl‘tbe(tn@fmd Rjuests hquiﬂephp.se Th iie e “mwo Tiq uidomrer 40

and nore purificatipb Q:ﬁngﬂ{eeﬁe |is pfcilifate %‘R )ibe| sactieny e%;:ma“a hi gh
quality 25 We} ﬁgﬁi a o yﬁkﬁﬁdm a:aas

accordi ngly desi rah Hiaoprtl t&flxaﬂmmtde&:ﬁﬂ:ﬁhﬂﬁ JQnmseFatéﬂ) @I996éaﬁgés on .
[err]-pinene) 4ip t a—octilotﬂxenm}pab'ethmylmdmol evberein She dthoxy) eynamp dd takeha‘rog:eirup to 45
quantities of peroxf . not . i ncre se the | e] d- desr red

products and unnecegs fmomﬁfd% uf‘g,‘ rﬁ::i?;ha:;‘;e‘f: % the
reaction. It s de&blﬁtﬂ@oﬂxextﬁadlﬁﬁerf éaarﬁlsE oﬁlﬂﬂﬁﬂbl&)r .30
tions of the Bydrogesti eancbknufentheabsencecfanysuchmetttvehrcb preferred to conductsp

f S_a rglggtg tureat which the reaction is
the reaction at te%eﬁguﬁgmﬁgﬂgmﬁé r e purity of the ingredients (8-

pinene, hydrogen peroxide and selemum dtomde), the completeness of reaction desired,
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55 action being a two-phase reaction, higher agitation rates and high dispersion of one 55
liquid phase within the second. liquid phase give rise to higher reaction rates. It is
desirable to conduct the reaction under conditions such that the reaction is complete
_in a period of from about five.up to about ten hours, although sansfactory results are
. obtained with reaction times of up to about 24 hours, ..

60 The reaction is convemently carried out by adding- the aqueous hydrogen per- 60

oxide solution’ slowly over a period of time to the other reaction ingredients, and then
_holdmg the reaction mixture under: agltatton until the desired completeness of reaction
.is.obtained, The proglees of the reaction can be readily monitored by analyzing small
quantities of the reaction mixture, for example, by the use of gas-hqutd chromatography .
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100[err]C and it is especially preferred to conduct the reaction at
tenperatures of from about 25[err] up to about 80[err]C The use
of lower tenperatures agives rise to |long reaction 35 periods.

required to attain desired yields. The use of higher reaction tenperatures
pro- 35 vides htgher reaction rates, but the reaction can becone
difficult to control "and ‘un- desired side reacti ons occur.
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4 1,209, 878
4 of saturated NaCl solution and with a dilute solution of ferrous
_sulfate to reduce the hydrogen peroxi de content to | ess than 0.05%
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(1:1 reflux :ratixo) at 62-68[err]C and 2 mm Hg pressure. The
distillate has a refractive index 5 (at 20[err] . of 1.4955, an
average specific rotation of + 60[err], and a purity of 99% The
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of the [err]-pinene has reacted. A" 25 ~sanpl e of the aqueous
phase reveals a 2.43% concentration of peroxide. The organic phase
is thereupon mashed wi th. four volunes of. saturated sodium chloride
sol ution. - The washi ngs are extracted with benzene and the benzene
extracts and the organic phase are then combi ned. 30 The
"benzene is evaporated and the renmai ning organic material is distilled
without 30 fractionation. The distillate consists of a forerun of
[err]-pinene (87 g.) followed by 1160 - = - g. of pinocarveol having a
purity of 87.5% a boiling point range of 45-51[err]C at 0.8 nm
Hg pressure, [err] = +46.06[err], and [err]=1. 4959 ‘The conversion is
51. 5% “ EXAMPLE 111 35
Into a 12-liter reaction  vessel:  equipped with a. stirrer, thernoneter,
dropping 35 = funnel, "~ and refl ux condenser is i ntroduced 5440 g.
(38.2 noles) of 93.5% pure [err] pi nene. The contents of the
vessel are heated to 60[err]C and 27.2 g of sel enium di oxi de s
added. An exothermic reaction ensués and after it has subsided the reaction
nmass is stirred-for one-hatf. hour -at 60[err]C To the stirred
m xture is theh added 2693 g. (40 40 nDIes)of 50. 5% hydr ogen peroxi de
. . 40 The
course of the reactlon IS nDnltored by deternlnlng the quantity of hydrogen
peroxide in the water layer after 1, 2, and 3 hours.. The aqueous phase is
t hen separ- : ated fromthe organic' phase and t he organi ¢ phase is
washed twice with saturated - . aqueous sodi um chl ori de sol ution, once
with sodi um carbonate solution, and finally L



45
45
up and distilled as

W th saturated aqueous sodi um chl oride sol ution.

The washi ngs and washed organi c solutions are then worked
in Exanple |1 to yield the pinocarveol

When the procedures set forth in Exanples 1, TT and TT
usi ng - oxi des of tungsten,
yi el ds of pinocarveol 50
other than [err]-pinene, for instance, [err]-

and | i nonene, th hydrogen perOX|de and swaU

i um di oxi de daes —--net - gave rise.to. allynﬂmshyﬂroxylaLlon

50

.as..i.S.

] are duplicated

mol ybdenum or vanadi ym no significant
are obtained. Sinilarly treatnent of terpenes
pi nene,
gquantities of selen-

cedr ene,

the case

with [err]- piTene: It
skilled in the art that other surface actlve
enulsifiers in the pract.i this invention.
shoul d be sulgstantially i
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EXAMPLE |V o Perfune Conp05|t
The fol | owi ng; mixture is: Bepaledin @ © w ~ w o < o I
Gans 5 =& | *Bpgnegl & ﬁ: 2.8 8 550 g ¢ 8
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The foregoing perfune fornuljeg gn |s Aan inportant part of the f
abso- - | ute essen fg mnne.,,ne.edloe | ﬁn S pgrfgml g,

into a soap at the 0.1@6%?% | evel to provide an excellent p

t he soap. The pi nocarveolg |vep to this fra- grance a n
distinctly pine-Ilike topé%@ t her Juantiti

<0
pi vocarveol are prepared by reagtliﬁg ﬁeﬁ?}]mpl rger‘c‘é Wt R h&dn $

gen peroxide and a s | amdunt of sel eni um di oxi de as set fort
|. The pi nocar&/eolg so produced is satisfactory for use
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6 1, 209, 878 [err] 7

1, 209, 878 7 VHAT WE
CLAIMLS L_Aprocess for oxidizing a terpene which conprises
reacting [err]-pinene wth hy- drogen peroxi de and a snall anount—-
of sel eni um di oxi de t produce pinocarveol . 2. The process of
Claim1l wherein the anount of seleniumdioxide is not greater 5 t han

12 per cent, based on the weight of [err]-pinene

5 3. The process of Claim1 wherein the anmount of sel enium
dioxidd is fromO0.3% to ¥¥7hased on the weight of [erf]-pinene.

4. The processmpiT GCAIM Mierei n 't he anount of seleniumdioxide is from 3%
to 10% basgd ONA tploeessifor g:hdlzm‘ateqkne]wmnhmpmesh&ctmg j8-pinene wrc!ihy-The process of
Claim1l wh ST

id @tp isselepiggpndioxidg tornrg
6. Th% pro%ﬁ%2 ‘Q‘%ﬂg ;.'g %@Wr to a 100 mol ar
pe Z%‘: ‘

HROEEES KEeBOBE) aciiRhi0f IslinhniSdissRR G £rdan6.57] UDon the
am)unt of [uelzr/; w:dmtkwelghtoflﬁ-pmene 7. The process of Caim1l wherein the

hydrogen per D% eﬁfﬂg Fhereip Fhg ramgynt of selenium diogide & fTFh3%f rom fi ve to
about 460 é’(ﬁfh ROEs Rk ScThe preggess of
Claim. 1 Wner 6) Thet si)bmmmmkmlfﬁmraeseﬁ?ﬁﬁ?agﬁﬁyyﬁc L‘fﬁiﬂean %

9. The procelsgccyifofmqimﬁerqwe:swd,mdmﬂslaﬁo@tofiﬂs’mnhm tionally present.

10. A proceg %éné'ﬁ, bhe mrogess of @m%}g‘;ﬁ;ﬁg& @Y;iﬁ % pyese isinsguea MMy as
Bl ) %m

her ei gbef ore process of Claifn o 1 £ By histhifrich! | hereg n.
11. Pi nocarvegnwpm&sqwmimedhebeynatnh@ulpiﬁ@ﬁseaﬁu@&nywenane of Clainms 1 to 10.
20 1% :A proeessrfprodé pioditicao pinpesiver) squuplim@mm&e ds$- Clai m 11.
o e e o Lo R S 2
w uced by the process anyoneo X
'CARPNE(ELS & Ii%“@m?mncomplpfl‘;mgthe;:1nocza£r’:eolofClmm 11. Char ygr ed
Pat ent Agents, For the Applicants. 24 Sout hanpt on
Bui di ngs, CARPMARLS & RANSFORD. Chancery Lane, London, WC.?2.
Printed for Her Majesty's Stgtauiiel % by the Courier Press,

Leam ngton Spa, 1970. : _.;nx«; .the Patent Ofice, 25
Sout harrpton Bui | di ngs, :

ionery Office by the Courier Press, Leamington Spa, 1970.
whi ch copi esgmedo{@y thed %tent% ¢, 25 Southampton Buildings, London, WCZA 1AY, from
which copies may be obtained.
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