EP O 509 983 Bl Description Background of the Invention 5

Megasti gmatri enone (3,5,5-trinet Ei"o‘s‘b‘s(sg' lgqt enyl i dene) - cycl ohex- 2- en- 1- one,
as a mxture of isonmers) 1 is a conponen? of Burley as well as Turkish and
G eek tobaccos (see D.L. Roberts and WA. Rhode, Tobacco Science, 1972, 16,
107; E. égggﬁﬁanand D. Berthet, Helv. Chim Acta, 1972, 55, 1866; A. J.

Aasen, B. Kimand, S. Alngvist and C R Enzell, Acta. Chem Scand., 1972,

- 26, 257 Backyisind of\Me iD@hEbABChEr and L. Vestal, Tobacco Science, 1974, 43) and
is known to nmake an 1 nportant contribution to the overall flavor 10

char ast er wbgdstigratieane C:5.SEmpibyl4}(2-Rfenyiitgaal tydaiphen2-¢rehonecasia mixkre(nd isewers)i Ider ed
a y drisitai compgeoidefBurles a8 welk es Nerkish] andofresk RbacegssigeeaD&oRebeits eansnW-AoRhedshacco
(see A Tbbacta ScienceB97Xi1i WiE. Hetolcaml D.rHesthat, HolvaChing. Autae 197255, }366; Ad. ghpgen, o5
1481) . (B-Jérejeridg§.| Almpayist andrG.RfinpalleActan Chemp Seande 1972636 2RE8nd ¥t Selumachay ﬁfﬁ‘f’ Lsoke
f I avor i n¢pstelo pkeaco Scignes. (1974 43 and Isskgen topake 9n NParani contriRytion 13 theoygial fipvolsa |
O f en’o xhgragterpplobaccRecent |y, R Kaiser (Eur. Pat. Appl. 175, 251) has

di scl osed various esters of oxo-ionols of forrmula 3 as useful tobacco

flavorants. 30 35 [err] 40 Ris [err] alkyl; Zis oxo ad#l ----- i ndi cates a
si ngl e or doubl e bond. A problem associ atedw t ¢ of

megas'gsi gmat ri enone gfonexer, s its tendeng & i ze nmaking it
difficult to store, A and™~f ornul at e e docunent US-A-3 312

226 di scl oses carb and hal o carbonat e§ ent hol for use as tobacco
fl avourings. Supgng . dingly, it is an object
of the invention to devel op a tobacco flavorant that has little or no
t endegcy to polymerize and wil| be easy to store, trar%port and formul ate.
Th~&' and ot her obj ects are achieved by the present invention which is
directed to tobacco flavorants fornul ated from oxo-ionol derivatives having
f or mul asMégastiythatiionshe 1l eam b commidbregve rdebydkagion prbdutt of B-gxo-edanblghh giso BSonstituent of
tobacco (see A. J. Aasen, B. Kimland and C.R. Enzell, Acta Chem. Scand., 1971, 25, 1481). Glycosidyl
25 derivatives off 2 have been described as useful smoke flavoring compositions (see R.C. Anderson, D.M.
Gunn and J.A. Andrew, Ger. Offen. 2,634,304). Recently, R. Kaiser (Eur. Pat. Appl. 175,251) has disclosed
various esters of oxo-ionols of formula 3 as useful tobacco flavorants.

30

35

Jw

Ris Ci - Cis alkyl;
Z is oxo and -——indicates a single or double bond.
A problem associated with the use of megastigmatrienone 1, how_ever, is its tendency to polymerize

making it difficult to store, transport and formulate.
45 The document US-A-3 312 228 discloses carbonates and halo carbonates of menthol for use as

tobacco flavourings.

Summary of the Invention

50 Accordingly, it is an object of the invention to develop a tobacco flavorant that has little or no tendency

to polymerize and will be easy to store, transport and formulate.
This and other objects are achieved by the present invention which is directed to tobacco flavorants

formulated from oxo-ionol derivatives having formulas 4 and 5 wherein R is lower alkyl of 1 to 6 carbons.
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2 EP 0509983 Bl Detail ed Description of the Invention [err] Oxo-ionol
derivatives of .fornmulas 4 and 5 ar %@Q éi anbi ent tenperature. This
stability makes themuseful in a varrety of tobacco flavor systens. They
i mpart no odor thensel ves to unsnoked tobacco, 20 however upon snoking
under go a phiaiftk Mkcriftoh & Hdinkdifion €act i on producing in the snoke-stream
nmegastig- matri enones 1 or b6, carbon dioxide and ethanol (in this case R =
ethyl). [err] The oxo-ionol derivatives of the invention blend especially
wel I with other flavors and upgggsgpoking, 35 function prigeggigy as a flavor
j es or enhancer by roundi Rg- dbt and snmoothing the o erad | flavor. In
addelon t hey i npa ~ o the flavor and
al so mask papery of » ser | ess degh Present in the
snoke-stream The o ol derlvatlves of t entlon can be added to
tobacco or appli et @”RQking article or itsgolipQnent parts in anounts
of 1 ppfhhto 100@ ppm Preferably, the anount tgjbe added is between 10 40
ppm and 500 ppm The nost preferred amount of glditive is between 25 ppm
and 150 ppm Typically, they can be sprayed or dripped onto processed or
dri ed whol e tobacco or cane used in the formof a dipror solution into
which the processed or raw tobacco is placed. The solutions useful for such
di ps, sprays and drips conprise the appropriate anount of oxo-ionol
derivative and ethanol. Alternatively, the oxo-ionol derivatives can be
appl i ed negd-ichd dbiRiivbs Bf folhfifihs tOBRCS Bre REBIE U Embidf temperatdfe) -Thie R@bilitg Bdkysddhbi €S
of formul asendt i@ dafett 8NtobRcd HABAEESEME! TSy LiMFANCRY 6@E BRSNS 0 XAsmokétilobacdo, and
7 by standavedernipbi eelckignmasigd & tHshas elintikatiorl @aktibm profeinglirt the (shsi@-steatn mByesiig- er
D. E. Redismonss 1 6r8icatmy dbkidéling @tha®! Bythis kassiRs= ethyipl . 1, p. 802-822 (1970)
and Vol. 2, p. 715-724 (1977), W/ley Interscience). For exanple, reaction
of alcohols 2 or 7 with alkyl halo-foymates in the presence of base
provi des conpounds 4 and 5. Alterige ansesterification reactions
bet weerfsal cohols 2 and 7 and di al can be 50 effected with
various catalysts. 55 3

30 Q

i

The oxo-ionol derivatives of the invention blend especially well with other flavors and upon smoking,

ss function primarily as a flavor modifier or enhancer by rounding-out and smoothing the overall flavor. In

addition, they impart a slight, desirable, hay-like note to the flavor and also mask papery off-notes and other
less desirable notes present in the smoke-stream.

The oxo-ionol derivatives of the invention can be added to tobacco or applied to a smoking article or its

component parts in amounts of 1 ppm to 1000 ppm. Preferably, the amount to be added is between 10

40 ppm and 500 ppm. The most preferred amount of additive is between 25 ppm and 150 ppm. Typically, they
can be sprayed or dripped onto processed or dried whole tobacco or can be used in the form of a dip or
solution into which the processed or raw tobacco is placed. The solutions useful for such dips, sprays and
drips comprise the appropriate amount of oxo-ionol derivative and ethanol. Alternatively, the oxo-ionol
derivatives can be applied neat to the finished tobacco product.

45 Oxo-ionol derivatives of formulas 4 and 5 can be prepared from the corresponding oxo-ionols 2 and 7
by standard methods known to those skilled in the art. {See C.A. Buehler and D.E. Pearson, "Survey of
Organic Synthesis”, Vol. 1, p. 802-822 (1970) and Vol. 2, p. 715-724 (1977), Wiley Interscience). For
example, reaction of alcohols 2 or 7 with alkyl halo-formates in the presence of base provides compounds 4
and 5. Alternatively, transesterification reactions between alcohols 2 and 7 and dialkyl carbonates can be

s0 effected with various catalysts.
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EP 0 509 983 B1 OH 5 [err] The foll ow ng exanples are set forth herein to
illustrate methods of synthesis gpgd ‘kfb%% @4l onol derivatives of 15 this
invention and their use as tobacco flavorants. Exanple 1 20 25 0 30 A
solution of ethyl chloroformate (5.42g, 0.05 nol) in dichloronmethane (10m)
was added dropw se over a 30 mnute period to a cold (10[err]C) sol ution of
3-oxo-[err]-ionol (5.20g, 0.025 nol, which nmay be prepared as described by
A.J. Aasen, B. Kinland and C. R Enzell in @&ta Chem Scand., 1973, 27,

a n di chl or omet hane (80mL). The
Di chl or omet hane (100nL) was
then added and the ni xture was ith 5@6phosphor|c acid solution (3 X
100m.), saturated sodi um bi carl ™sol ution until neutral and dried
(sodium sul fate). Evaporation of|}sol vent and chronmat ography of the residue
foll oned by kugelrohr distillatign (150[err]C both tenp. 0.5 nm provided
4- ( 3- hydroxy 1-butenyl)-3,5,5,-trinethyl-2-cycl ohexen-1-one ethyl carbonate
(2.15g9, G.C purity; 87% [err] 0.97 ( s), 1.05 (3H, s), 1.31 (3H, t, J
=7Hz), 1.41 (3H, d, J =7Hz), 1.92 (3H, s 2.1- 40 2.3 (2H,dd), 2.4-2. 7

e i T ey CWCI N PR,

1as
280, 224, 190, 175, 134, 108. Exanp ‘e 2 45 [err] 0 55 A mixture of

3- 0XO0- [ emxbrhplié onol (271g, 1.3 nol), diethyl carbonate (1.5L) and dibutyl tin
oxi de (16g) was heated at 105-115[err]C for 40 hours. During the reaction,
et hanol was renoved by distillation. Distillation of the crude product
provi&ed 173.2g of material which G.C anaéascsnlndlcated cont ai ned 51. 5% of
4-73- hydroxy-1- 4

x

25

30

A solution of ethyl chloroformate (5.42g, 0.05 mol) in dichloromethane (10mL) was added dropwise over a

30 minute period to a cold (10*C) solution of 3-ox0-a-ionol (5.20g, 0.025 mol, which may be prepared as

described by A.J. Aasen, B. Kimland and C.R. Enzell in Acta Chem. Scand., 1973, 27, 2107-2114) and

pyridine (3.96g, 0.05 mol) in dichloromethane (80mL). The mixture was stirred at 25°C for 18 hours.

35 Dichloromethane (100mL) was then added and the mixture washed with 5% phosphoric acid solution 3X

100mL), saturated sodium bicarbonate solution until neutral and dried (sodium sulfate). Evaporation of

solvent and chromatography of the residue followed by kugelrohr distillation (150°C both temp. 0.5 mm)

provided 4-(3-hydroxy-1-butenyl)-3,5,5,-trimethyl-2-cyclohexen-1-one sthyl carbonate (2.15g, GLC purity;

\./ 87%) "H-NMR(CDCl3) 8 0.97 (3H,s), 1.05 (3H, s), 1.31 (3H, t, J=7Hz), 1.41 (3H, d, J=7Hz), 1.92 (3H,s) 2.1-

40 23 (2H,dd), 2.4-2.7 (1H m), 425 (2H,q, J=7Hz), 5.0-5.4 (1H,m), 5.5-5.8 (2H,m), 5.95 (1H,s); IR (filM) vmax
2960, 1750, 1670, 1630, 1470, 1450, 1370, 1260 cm™"'; MS m/e 280, 224, 190, 175, 134, 108.

Example 2

45

OCOzczﬂs

50

85
A mixture of 3-oxo-a-ionol (271g, 1.3 mol), diethyl carbonate (1.5L) and dibutyl tin oxide (1 6g) was heated at
105-115°C for 40 hours. During the reaction, ethanol was removed by distillation. Distillation of the crude
product provided 173.2g of material which GLC analysis indicated contained 51.5% of 4-~(3-hydroxy-1-

4



EP 0 509 983 B1 butenyl)-3,5,5-trinethyl-2-cycl ohexen-1-one et hyl
carbonate. Further purification bygg rﬁggg:p yaphy pro- vided 72.56g of
carbonate 4 (GLC purity; 85% . Exanple Ferr] A sol ution of ethyl
chloroformate (1.74g, 0.016 nol) in dichloronethane (1Or) was added
dropwi se duetyl):3,55-toethyl-peydaheieha-ofe &thiCcattohats. IRulher Hrifidhtiod by Ghromatography pro-
4- 0XO0- [ er vided T3E8h of Grbotye 4 (BLOPGritp@s%).Whi ch may be prepared as 20 descri bed
by R Kaiser and D. Lanparsky, Helv. Chim Acta, 1978, 61, 2328-2335),
pyridine Exwm8 0.016 nol) and di chl oronethane (30nL). After stirring the
mxgyre®at 5-10[err] Cfor 2 hours it was added to ice water (20mL). The
organi c | ayer was washed with 5% phosphaorjc acid solution until neutral and
T o ed and the residue
Rat h tenp. 150 C, 0.5 nm gave

2.0y (G.Cpurity; 85% of 3-{
-butenyf’)-2,4,4-trimethyl-2-c
[err]H-NVMR (CDC[err]) [err] 1.8

¢ -one 25 ethyl carbonate.

{s), 1.35 (3H,d,J = 7Hz), 1.40 (3Ht,J
= 7Hz), 1.77 (3H,s), 1.7-2.7 (4 , 4.20 (2H,q,J = 7Hz), 4.8-5.4 (1 H m),
5.53 (1 H,dd,J =16 and 6Hz), 6. (1 Hd,J =16Hz); IR (filmv[err] 2960,
1745, 1§65, 1460, 1440, 1365, 1550 cnierr]; MS mie 280, 265, 236, 207, 191,
134. Exanple 4 30 Use in a Full Tar Anerican Blend C garette C garettes,
typical of a full tar American blend, were produced using the foll ow ng
t obacco f arsoudicatof ethyl cBbroformate (1.74g, 0.016 mol) in dichloromethane (10MDPWRGH&Atdropwise over a
Parts by Yéioghperied toea Coldd €8i* C) solution of 4-oxo-S-iontlUB.BRY 0.016 mol, which may be phébared as
Qi ent @b described by R. Kaiser 20d BOLamparsky, Helv. Chim. Acta, 1978, 61, 2328-2335), pyridiné (11285,500016
St mol) andsdichipramethene: BomL).offtert $tiaing theixtre gich- 1t Cde 2tmers tahde dddey tol icy veetidri on
4- ( 3- hydr &R%L)1 Thergaiedypr vias Jraghed witha% Riydsphiric apjccsolutianxmtil-ngutahand @tidtldver sodium
car bonat es;-'?ﬁt?RI’éﬁ Rt was ’amP\@E’e?"éfﬂ‘eQ@sggwhm?@g@Rwr Kvgshiohs |disgllatiow (ath demmer e
45 snoked 3G 2> M8 pRE 208 (liferuitipiase) of Hitudpaditead-2 4 btimetyh2-atiohexetiras
The smdke oY SAPRTR: SXIME (TR 411 1€ (G5l 30 didulisTHald 49 Kbt =7 Akl Gtholdl1 -2 s
irritati nése 1 0[1 iy Bﬁgﬁ%%;é ) P3 Sg&%;r’@ § and 6Hg}y 691 GHANT 1Y IREMmana s
noted frof Conpadia YR xRy 128%em 'y 350r1209-286. S d@nd¥- i n the
experi men igarettes pronoted balance in the taste of the snoke. Exanple
5 50 Usg Mar coal Filter American Blend Cigarette _

Use in a Full Tar American Blend Cigarette

Cigarettes, typical of a full tar American blend, were produced using the following tobacco formulation:

35

Ingredient Parts by Weight
Flue Cured 45
, Burley 30
_ Oriental 20
-/ 40 Flue Cured Stems 5

To a portion of the above cigarettes was added by injection 4-(3-hydroxy-1-butenyl)-3,5,5-trimethyl-2-
cyclohexen-1-one ethyl carbonate (4,R=ethyl) at a rate of 80 ppm. The experimental cigarettes were
smoked and compared to the smoke from unflavored (control) cigarettes. The smoke from the experimental
cigarettes was smoother, rounder and less irritating than that from the control cigarsttes. No distinctive taste
was noted from compound 4 (R=ethyl) on its own but its presence in the experimental cigarettes promoted
balance in the taste of the smoke.

50 Example 5

Use in a Charcoal Filter American Blend Cigarette

Cigarettes, typical of a charcoal filter American' blend cigarette, were produced using the following

55 tobacco formulation.



dgarettes, typical of a charcoal filter American blend cigarette, were

produced using-the follow ng to ation. 55 5
%{6%.?5 CUELT

| ngr edi ent Parts by Wei ue Cured

26 5 Ori ent al

Leaf 10 To a porti ofr ol IITe abovE CIL.UAT ELLES
4- (3-hydroxy-1 -butenyl)- 3% hy r-'%'iﬂgg’g/ﬁ}ﬂﬂﬁ
carbonate (4, R= ethyl) at hFuaCeredf 75 ppm B8Ppon s
cigarettes have a substant| &uiley reduced|char@al of

i mt
wi t

e control
a reduced after taste
Cigarette G garettes,

cigarettes.

Ovetak fromt

Hopegepiped Lgat

ne i njlécted

ke in18 Low

typi cal

of a lowtar American

EP 0 609 983 B1
50 Burl ey

14 Honogeni zed
was added by injection
en-1 -one ethyl

king, the injected
-taste which is found
i garettes is cl eaner
ar Anmerican Bl end

bl end cigarette, were

produced Ul &) Borlidneof it oo dighretiedOvasCadd OBy THibElibh @«Estydrdiy-Rhltenyl)-3,5,5-trimethyl-2-

| ngr edi efdidhexen-1-one ethyl Rabbriately,RMSthgat d2sfeah @8 gpri| Updn EX6KAG, the injectod Cigémstanded
Burl €Y have a substantidly raliicechtrakcoal off-taste which is found in thé cdnwpladigdmtestSmekeStoemthe

5 To a [ngected oigaretfes isisandy ovitiea ciidurad etter &stewas added by injection

4- (3-hydroxy-1 -butenyl)-3,5,5-trinmethyl-2- cycl ohexen-1 -one et hyl

carbonatExanple 6 R= ethyl) at a rate of 125 ppm When snoked,

the injected

cigargttes 30 have an enhanced tobacco taste with a reduction of the
papery tsaina LowJacfimedeanlignd Gigaielle) jn t he snoke fromthe control cigarettes.

In addition the ihp#' ect ed| cigarett eslhav,e a_ pl easant
i's compat | guetias (typical,of & Igu g AnpericanPlggfl ciggret
ormulations:
.20
\ Ingredients Parts by Weight
Expanded Flue Cured 40
Expanded Burley 40
25 Oriental 15
Expanded Flue Stems 5

taste which

, ha%- like t;
arﬁrﬂrcyuepdég g the following tobacco

To a portion of the above cigarettes was added by injection 4-(3-hydroxy-1-butenyl)-3,5,5-trimethyl-2-
cyclohexen-1-one ethyl carbonate (4, R=ethyl) at a rate of 125 ppm. When smoked, the injected cigarettes

30

have an enhanced tobacco taste with a reduction of the papery taste characteristic noted in the smoke from

the control cigarettes. In addition the injected cigarettes have a pleasant, hay-like taste which is compatible
with the taste of the blend.

Example 7

35

Use in a Full Tar American Blend Cigérette

Cigarettes, typical of a full tar American blend, were produced using the following tobacco formulation:

L/

Ingredients Parts by Weight
Flue Cured 45
Burley 30
Oriental 20
Flue Cured Stems 5

To a portion of the above cigarettes was added by injection 3-(3-hydroxy-1-butenyl)-2,4,4-trimethyl-2-
cyclohexen-1-one ethyl carbonate (5 R=ethyl) at the rate of 100 ppm. The injected cigarettes upon

50

55

smoking displayed improved overall character of the smoke in comparison to the unflavored cigarettes.



. -

Use i'n a Full Tar Anerican Blend Cgarette Cgarettes, typ
tar Anmerican bl end, were producedgpgisggesdgsf ol | ow ng tobabi mllvn I H“l

40 40 ; I ngredi ents
Cur ed 45 Burl ey 30 Oi ent al - 20 45
Fl ue Cur ©thirss ens 5 To a portion of the above cigarettes was added

by injection 3-(3-hydroxy-1 -butenyl)-2,4,4-trinmethyl-2- cycl ohexen-1 -one
et hyl cartbofmixe-ighg drrivativetohipp Jormda kdnd rate of 100 ppm The injected
cigarettes upon 50 snoking displayed inproved overall character of the
sppke ¥n conparison to the unflavored cigarettes. 55 6 EP 0 509 983 Bl
Clainms 1. An oxo-ionol derivativeotoe fornmula | or 11 [err] wherein Ris
| ower alkyl of 1 to 6 ca A derivative of claim1 wherein Ris
ethyl. 3. A tobacco conmpo®Kli gn PR Si ng tobacco and from1 to 1000 ppm
of an gxo-i onol derivati m1l. 30 4. A tobacco conppsition

accor di ng to claim3 wh R is ethyl. PatentansprUche 1. Ein

Oxo-ionol -derivat der For oder 11 35 OCO2R 40

< é? | 45 0002R 50 or . 0
worin R Cl -s-Alkyl darstetfit. OCO.R -
15 2
N II
20 0
-/
wherein R is lower alkyl of 1 to 6 carbons.
26 2, A derivative of claim 1 wherein R is ethyl.
3. A tobacco composition comprising tobacco and from 1 to 1000 ppm of an oxo-ionol derivative of claim
1.
30 4. A tobacco composition according to claim 3 wherein R is ethyl.
Patentanspriiche
1. Ein Oxo-ionol-derivat der Formel | oder il
35
OCO2R
W ~
I
o
45
OCO2R
S
II
50 (o)

worin R Ci-g-Alkyl darstellt.
s 2. Ein Derivat geméss Anspruch 1 mit R = Ethyl.

3. Eine Tabakkomposition, enthaltend Tabak und 1 bis 1000 ppm eines Oxo-ionol-derivats gemiss
Anspruch 1.



6N5L ’. 20 Ein Derivat gemass Anspruch 1 mt R = Et'hyl . 3. Ein
Tabakkonposi ti on, enthal tend Tab% qgg%gssbééplooo ppm ei n ﬁllm "II“ “I" “II' “ |“|

Oxo-i onol -derivats gemass Anspru . 0 509 983 Bi

[T 11l 11111 111 1111 4. Ei ne Tabakkonposition gerrass Anspr uch 3
mt R = Kt MA&TaEﬁK&ﬁ&blﬁ@tgeﬁa&ﬁ._ﬂuoﬁ3Jm|trD6rEtwe 0X0- | onol de formuls | ou I1I:
OCO2R 10 75 QU 0cO2R

<>, 20 ORdwndichttomsel | e R est. un groupe al kyl e inferieur de 1 A 6 atones de

car bone. 25 2. Derive selon |a revendication 1, dans |lquel R est un groupe
Vigs 3 Eovipeeionplos fawule el conpr enant du tabac et de 1 & 1 000 ppm

d un_ddriv4 oxo-ionol selon la revendication 1. 30 4. Conposition de tabac

selon la revendi cation 3, dans Ia%lﬁ R est un groupe dthyle. 35 K40 45

50 55 8

10 SN .
15 0O ou
0C02R
N II
W ®
O

dans laquelle R est un groupe alkyle inférisur de 1 & 6 atomes de carbone.
25
2. Dérivé selon la revendication 1, dans lequel R est un groupe éthyle.

3. Composition de tabac comprenant du tabac et de 1 & 1 000 ppm d'un dérivé oxo-ionol selon la
revendication 1.
30
4. Composition de tabac selon la revendication 3, dans lfaquelle R est un groupe éthyle.

35
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