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CONDI TI ONERS DESCRI PTI ON OF THE PRI OR ART Hunman skin is made up of several
ceftutrar—Tayers which coat and protect the keratin and collagen fi ber
proteins that formthe skeleton of its structure. The outernost of these

| ayers, referred to as the stratum corneum is conposed of 250 A protein
bundl es surrquggﬁﬁﬂgy 80 Athick layers. Hair simlarly haspermpssstisosi ve
outer coating enclosing the hair fibre or cuticle. The surface of the
cuticle is covered with a thin layer, nangly the epicuticle, which contains
i pids and protein. Anionic surfactants can penetrate the stratum corneum
menbrane and the cuticle and, by delipidization, can destroy the nenbrane
integrity. This interference with the skin and hair protective nmenbranes
causes skin roughness as wel | ®IIeWPDUCT CONPIHPLONERIay eventual |y |ead to
interaction of the surfactant with keratin and hair proteins causing
eryt’hema, reduction of barr|§h58£91=“ AN d ater retention.
Central heating, air-conditi 3 1v P afFc—thanyes, increasing
exposure to air pollution and frequent use of hair treatnent products, also

contribute to skin and hﬁiﬂaxﬂ@maeisTma@e i@ ReVeraicee M ¥iat he
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action. Unfortunate ]¥ I'1 ent addltlvgf resen z enp g I n creans and
corneu 1s composed of 250 g%oteln b ndles urrounded
by 80 A thnick layers. Hair similarly has a protective
outer coating enclosing the hair fibre or cuticle. The

surface of the cuticle is covered with a thin layer,
namely the epicuticle, which contains lipids and protein.
Anionic surfactants can penetrate the stratum corneum
membrane and the cuticle and, by delipidization, can
destroy the membrane integrity. This interference with
the skin and hair protective membranes causes skin
roughness as well as eye irritation and may eventually
lead to interaction of the surfactant with keratin and
hair proteins causing erythema, reduction of barrier
protection and loss of water retention.

Central heating, air-conditioning, rapid
climatic changes, increasing exposure to air pollution
and frequent use of hair treatment products, also
contribute to skin and hair damage. Thus, the main
concern of the cosmetologist is to counteract these
deleterious influences on skin and hair and to support or
augment the natural skin and hair functions. Ideal
cosmetic preparations, such as lotions, creams etc.,
should provide replacement of skin surface lipids removed
due to the surfactant or solvent action. Unfortunately,
emollient additives presently employed in creams and
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do not provide the desired skin softening persistency. On the other hand,
¢cosnetic cleansers ideally should cleanse wi thout defatting and/ or drying
the hair and skin and without irritating the ocul ar nucosae or |eaving skin
taut after frequent use. However, nost |athering soaps, shower and bath
products, shaM@¥&40ad soap bars fail in this respect. The |PEEPSIAIE
concerning the Diels-Alder reaction of diepophiles and fatty acids, their
esters or oils is conplex and overlapping as illustrated in U S. Patents
4,196, 134 and 4, 740, 367 whi ch descri be the use of vegetabl e oi

pol ycar boxyl at exbiidshictidd hot peoshaal tihardesindd ekliinoBsrtdhihgugh these
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tacky and possg)gés}%%eqﬁ%ghaéi gggsll’tﬁge%%ﬁ'{aﬁ' ﬁ%’%ﬁ%#gr ﬁ%ﬁ%‘[’?%ﬁ% require the
addi ti on of corisiesdlyushetddnelarnearesthont defakéingeandgeredayingibricity
needed for spreaggatdird Yanangkini AAA Ny EEOULE AlrirGRatEngPheSoQh1 5+ Ch

formul ati ons are. disclaoseqd. in.Eur e Publ i cati on WO 92/ 06669.
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| evel of incor peaatiion ofsdiepophilesiapd datdanacidsontbéixoesteyes ait ol ef i n
in the oil addusfis is complex and overlapping as illustrated in U.S.
Patents 4,196,134 and 4,740,367 which describe the use of
vegetable o0il polycarboxylated adducts for personal care
applications. Although these adducts have been employed
as emollients in creams and lotions, they are tacky and
possess such high viscosities that their formulations
require the addition of complex surfactant mixtures to
achieve the degree of lubricity needed for spreadability
and uniform application. Examples of such formulations
are disclosed in European Patent Publication WO 92/06669.
Other shortcomings of the polycarboxylated
adducts is their skin irritating effects which
necessarily limits their concentration in formulations
for perscnal care to less than 20% of the composition.
Further, because of the high viscosity of these
polycarboxylated adducts, only about 30 mole % of acid
functionality can be incorporated in the adduct product.
This low level of incorporation results in a high
concentration of conjugated olefin in the oil adduct
which is susceptible to rancidity due to auto-oxidation.
However, it has been postulated that the acia
functionality is critical in providing the structural
conformation that allows the hydrophilic group to remain
at the polar interface of the epidermal lipids bilayer
thereby contributing the skin conditioning effect at low
humidity [D.S. Osborne, Cosmetics & Toiletries, 103, page
57 (1988)].
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unexpectedly display superior substrate substantivity and
markedly lower viscosity thus providing valuable non-

greasy, non-tacky hair and skin conditioning agents
having a low acid number per molecule and which are
capable of forming an invisible barrier as protection
against alkali or acid induced erythema.

Another object of this invention is to provide
an economical and commercially feasible method for
synthesizing the unigue adducts herein described.

These and other objects of the invention will
become apparent from the following disclosure.

THE INVENTION

In accordance with this invention there is
provided an oil adduct of a conjugated polyolefinic
mono=-, di- or tri- ester of a polyhydric or monohydric
alcohol having the formula

[?H - OR,]1p
[CHy, -~ OR;3].

wherein b and ¢ are each independently 0 or 1;

a is zero when b and/or ¢ has a positive value
and a is one when b and ¢ are zero;
R is hydrogen or C, to C,5 alkyl;

R,, R, and R are each independently ~CORg, or
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veget abl e oils which contain he functional‘broup -CH=CH (CH err])

[err](CH=CH) [err](CH err])[err]-CH=CH wherein p and r each independently

have a value of 0 to 3 in which Rg is Cjp to C,, alkenyl or alkyl

optionally substituted with hydroxy, m and p
each have a value of from 3 to 9 with the
proviso at least one of R,;, R, and R, in the
adduct product is

-CO- (CH2 ) m" - (CHZ) n"'CH3
R500C COOR,

at least one of R, and R; is a C; to C,, radical
of alkyl, alkenyl or hydroxy alkyl and any
other of R, or Ry is hydrogen or a C; to C,,
radical of alkyl, alkenyl or hydroxy alkyl.

The oils from which the above adducts are
derived contain linoleic and linolenic and/or ricinoleic
acids as found in certain vegetable oils which contain
the functional group

~CH=CH~ (CH,) ,~ (CH=CH) o~ (CH,) ,~CH=CH-

wherein p and r each independently have a value of 0 to 3
and g has a value of 0 or 1. Such natural vegetable oils
include dehydrated castor oil and almond, apricot kernel,
candelnut, corn, cottonseed, grapefruit seed, hempseed,
kapok, linseed, oiticica, olive, orangeseed, palm,
peanut, perilla, popyseed, rice bran, safflower, sesane,
soybean, sunflowerseed, teaseed, tung wood, walnut and
wheat germ oils wherein polyunsaturated sites are
conjugated in the presence of between about 0.05 and
about 2 wt.% of an isomerization catalyst such as iodine,

a

h

and a

],

or
of
uct
rr

ain



and g has a value of 0 or 1. Such natural vegetable oils include dehydrated
castor oil and al nond, apricot kernel, candel nut, corn, cottonseed
grapefTOrT Seed, henpseed, Kapok, li1nseed, oiticica, olive, orangeseed,

pal m peanut, perilla, popyseed, rice bran, safflower, sesane, soybean,
sunfl ower seed, teaseed, tung wood, wal nut and wheat germoils wherein

pol yunsaturaw 7?1'4? @s are conjugated in the presence of betpepussaszms 0. 05
and about 2 wt.% an isonerization catal yst such as iodine, WO

97/ 14402 _ -5- PCT/ US96/ 13703 sul fur,

sul fur dioxide, sodium nickel, seleniumand the |Iike, when subjected to a
tenperature of_from abo t o _about as de crjbed for
exampl e in U $9E¥anfd EEE égﬁi%hﬁﬂ%&mm é’acg%i %C% b
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polyolefinic a1l “i.nclu g synthetjc oils and vegéta Ie 0|Is as in nono-,
di - or tri-glydd 1&€§e§1" PACHRE LiKS o] enic and/ or resinoic acids
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sunflower, and safflower oils, are preferred, soybean
oil, being most preferred.
The present adduct product are obtained by the
Diels-Alder condensation reaction between a conjugated

polyolefinic oil including synthetic oils and vegetable
oils as in mono-, di- or tri-glycerides of linoleic,
linolenic and/or resinoic acids containing the functional
group -CH=CH-(CH2)p~(CH=CH)q-(CH2)r-CH=CH-, and a
coreactant ester of the formula Rg;00C-CH=CH-COOR,.

The conjugation of the fatty oil can be carried
out as a first step in a staged reaction followed by
Diels-Alder condensation at from about 150°C. to about
260°C. with the kSOOC~CH=CH-COOR4 coreactant. However,
the process in which the conjugation and condensation
reactions are carried out simultaneously in a single
stage is preferred. The molar ratio of -CH=CH-CH=CH-
radical to ester coreactant is between about 1:1 and
about 3:1. _

Generélly; the reactions are effected over a
period of from about 0.5 to about 15 hours with gentle
mixing at atmospheric or slightly elevated pressure. The
adduct product is recovered after stripping off low
molecular weight by-products, e.g. by fractional or
vacuum distillation, and collecting a clear o0il product
having a Brookfield viscosity of between about 100 and
about 1500 cps. The most preferred product of this
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and, notwithstanding their significantly higher molecular
weight, possess a viscosity reduced by at least 25% over
the patented adducts. Further, the low acid number of
the low viscoéity adduct, permits high loading, up to
80%, in personal care and other formulations without
objectionable skin irritation. The present adducts are
suitably employed as o0il or water based emulsions,
dispersions or colloids for moisturizing and conditioning
effects in personal care formulations as well as in
leather and vinyl treating compositions. For example,
treating vinyl upholstery or car roofs with compositions
containing high concentrations of the present adduct
extends the life of the plastic and protects it against
scratching, cracking and dulling.
Generally, the effective concentration of the .
present adduct in commercial personal care formulations
is between about 0.1 and about 30 wt.%, preferable
between about 0.5 and about 15 wt.%, based on total
composition; whereas with leather and vinyl treating
compositions, the adduct concentration can be as high as
50% of the composition. These compositions can be in the
form of a solution or a lotion, cream or salve as an
emulsion, suspension, dispersion, colloid and the like.
The incorporation of the present adduct into these
commercial products not only provides superior
moisturizing but also acts as a barrier to skin and
leather penetrants, e.g. methyl nicotinate, and other
irritating or surface dulling substances.
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reduction of sikDyehyidEdtadiRsRYREN00cED% MY | (Sample B1) and in
the presence of 8 wt.% MSO (Sample B2). As shown, almost °*
a two fold reduction in nicotinate irritation is realized
in the water solution containing 10% maleic acid adduct

and an additional 7% is achieved with the same amount of
the present adduct and almost 40% reduction is obtained
in the o0il composition containing 8 wt.% of the maleic
acid-soybean oil adduct and an additional 6% improvement
is obtained using 8% of the present MSO adduct.

The formulations containing the present adducts
additionally may contain up to 10 wt.% surfactant and
surfactant mixtures. Suitable surfactants include
anionic, amphoteric, non-ionic and cationic surfactants
which can be used individually or in mixtures, e.g. such
mixtures as are disclosed in European Patent Publication
WO 92/06669. Preferred surfactants, when employed,
include anionic and non-ionic surface active agents and
mixtures thereof.

Adduct formulations may also contain a
fragrance, preservative, additional emollients, film-
forming polymers, Vitamin E and the like.

Generally the preservative can be employed in a
concentration of between about 0 and about 20 wt.%,
preferably between about 0.2 and about 10 wt.%, based on
total composition. The remaining additives are present
in individual amounts ranging between about 0 and about
15 wt.% depending on the option of the consumer.
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Ingredients 3 W/w
Acetone (99%) 90.00
MSO 10.00

AFTER SHAVE BALM

Ingredients % W/W
Phase A
Deionized water 52.5
Crosslinked polyacrylic acia
{Carbomer 941) 25.00
Phase B |
triethanolamine (99%) 0.50
Ethanol (40% anhydrous) _ 10.00
Phase C
MSO 5.00
20 Ethoxylated stearate
(CERASYNT® 840) 3.00
Mineral 0il/lanolin Alcohol 3.50
Phase D '

Propylene Glycol/diazolidinyl
urea/methyl and propyl paraben

{GERMABEN® II) 0.50
Fragrance _d.8.

100.00
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4. Add Phase C at 80°C. and mix it thoroughly.
35°C., mix Phase D and Phase E into it.

cooding €5356o temperature.

SUNSCREEN
NGREDIENTS '
Phase A

Octyl dimethyl p-aminobenzoic aciad
(ESCALOL® 507)

Octyl methoxycinnamate (ESCALOL® 557)

Benzophenone-3 (ESCALOL® 567)

Brij 72 (Steareth-2)

Arlacel 83 (Sorbitan Sesquioleate)

Octyl Palmitate (CERAPHYL® 368)

Phase B

Water, deionized

Propylene glycol

Carbopol 1342 (Acrylic Acid polymer)

Methylparaben

Propylparaben

Phase C -

Triethanolamine 99%

Phase D

Imidazelidinyl Urea (GERMALL® 115)

Phase E

Fragrance

Phase F
MSO

Preparation Procedure

w/w

B.00
7.50
5.00
2.00
1.00
5.00

g.s.
4.00

0.20
0.20
0.20

0.20

3.00
100.00%

1. Disperse the carbopol and prepare Phase B.

2. Heat Phase A and Phase B to 80°C.

3. Add Phase A to Phase B at 80°C. and mix for 30

minutes.

5. Cool to room temperature, homogenize and package.

Cool to
Add Phase F.



Propyl ene d ycol /di azolidinyl urea/ nethyl and propyl paraben ( GERVMABEN err]
1) ——0.50 Fragrance g.s.
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% W W Phase A Cctyl dinmethyl p-am nobenzohjg acid (ESCALO[err] 507)

8.00 Cctyl nethoxyci nnamate (ESCALO_[err] 557) 7.50
Benzophenone-3 (ESCALOL[err] 567) 5.00 Brij 72
(St eareth-2) AFTER _SUN MOTGTURE aoefoR3 (Sorbitan
Sesqui : ' :
5.Ogukﬁgggtg)wﬁngFDégﬁ%%iZédoo oyl Palmtate (CERQEHEEL?rrL.§§8%ropyIene
gl ycol Fhase A 4.00 Carbopol 1342 (Acrylic Acid
pol yner) Cocoa Buffedkt hyl par aben 1.00
O 20, ok Beghssacy. neopentancace 0,20 " Faase ©

Mineral oil 7.00

Tocopheryl acetate (Vitamin E acetate) 0.50

PEG-40 stearate (Myrj 528) 1.00

Petrolatum {Penreco Super) 2.00

Paraffin 1307135 2.00

Avocado 0il 0.50

Phase B

Acrylic Acid Copolymer (Carbomer 1342) 0.40

MSO 3.00

Phase C

Water, deionized q.s.

Glycerin 5.00

Methylparaben '0.20

Propylparaben 0.20

Aloe Vera Gel (Veragel Liquid 1:1) 10.00

Phase D

Triethanolamine 99% 0.40

Phase E .

Imidazolidinyl Urea (GERMALL® 115) 0.15

Phase F |

Fragrance 0.20

100.00%

Preparation Procedure
1. Combkine Phase C and heat to 80°C.

2. Disperse MSO into Carbomer 1342 and prepare Phase B.
3. Add Phase B to Phase C at 80°C. and mix for 15
minutes.

4. Combine and heat Phase A to 80°C.

5. Add Phase A to Phase BC at 80°C. Mix for 15 minutes.
Add Phase D to it and mix thoroughly.

6. Cool to 35°C. and add Phase E and F to it. Cool to
room temperature and package.



Phase D | m dazolidinyl Uea (GERVALL[err] 115) 0. 15 Phase E
Fragrance 0. 20 Phase F_NMSO
300100 00% Preparati on Procedure 1. Disperse the carbopol and prepare
Phase B. 2. Heat Phase A and Phase B to 80[err]C 3. Add Phase A to Phase B
at 80[err]C. and mx for 30 mnutes. 4. Add Phase C at 80C. and mx it

t horoughly. Gp@briq@e235[err]C., m x Phase D and Phase E i nt oPCT/US%®I0Phase

F. 5. Cool to roomtenperature, honogeni ze and package. WO 97/ 14402
PCT/ US96/ 13703 - 10 - AFTER SUN MO STURE1RCTI ON | NGREDI ENTS
% W W Phase A Cocoa butter 1. 00 Isostearyl
neopent anoat e <00 L :
7.00 Tocopheryl acet.a%%@?g g?é?ETRﬁJl%tgwsr%%ar ate (Myrj
52S) INGREDIENTS00 Petrol atum (Penreco Super) AW/W_ 2.00
Paraffin 130/ Iidpse A 2.00 Avocado G|
0. 50 Phase- B . s
Water, deionized g.s.
Methyl vinyl ether/maleic anhydride
Decadiene crosslinked polymer (STABILEZE® 06) 0.40
Phase B
Sodium Hydroxymethylglycinate (SUTTOCIDE® A) 0.40
Phase C .
Phenoxyethanol 0.60
Phase D
MSO 2.00
Aloe Vera Gel (10X concentrate) 0.20
Tocopheryl acetate 0.05
Soluble collagen 0.05
Octyl methoxycinnamate (ESCALOL® 557) or 5.00
Octyl Dimethyl PABA (ESCALOL® 507)
Fragrance . 0.10
100.00%

Preparation Procedure
1. Heat Phase A to 80°C. to 85°C. Mix until uniform.

2. Lower temperature teo 60°C. Add Phase B.

3. Mix thoroughly, being careful not to aerate the
batch. |

4. Add Phase C.

5. Add Phase D one ingredient at a time in order listed.
Mix well between additions.

DRY OII, BODY SPRAY

INGREDIENTS SW/d
Phase A

Dioctyl malate (CERAPHYL® 45) 20.10
MSO 8.00
Octyl dimethyl PABA (ESCALOL® 507) 1.40
Fragrance 0.50
Cyclomethicone (siloxane) 45.00
Alcohel SD 40 (ethanol) 25.00

100.00%



Acrylic Acid Copol ynmer (Carboner 1342) 0.40 MO
3.00 Phase C Water, deionized

5.:.00 Met hyl par aben

g.s. dycerin

0. 20 Propyl paraben

0.20 Aloe Vera Cel (Veragel Liquid 1:1) 10. 00 Phase D

Tri et hanol am ne 99%

Ur ea ( GERVALL[WQ $7/144025)
0.20 100. 00% Preparation Procedure 1
Di sperse MSO i nto Carboner

0.40 Phase E I m dazo
0. 15 Phase F Fragrance
bng Phase C and heat to 80C 2.
1342 and prepare Phase B. 3. Add Phase B to

nyl
Pcrlus96/|370¥

Phase C at 80[err]C. and m x for 15 m nutes. 4. Conbine and heat Phase Ato

80C. 5. Add Phzzepé

axiad i

Dtoit and m % thgto | o g d, E and F to
't. ool to roém tgkpé?%%%rzﬁaﬁq’%s 12 s orB nREout ke

PCT/ US96/ 13703 11sted wibhsegikFati

| NGREDI ENTS

2. Mix until uniform and package.

BATH OIL
INGREDIENTS
ase

Tridecyl necpentancate (CERAPHYL® 55)
(C35,-C;5) alkyl lactate (CERAPHYL® 41)
Isopropyl myristate :
PEG-40 Sorbitan Percleate (Arlatone T)
Mineral oil 65/75

MSO

Fragrance and Preservative

Pre atio oce

e80[err]C. Mx for

15 m nutes. Add Phase

WATER RESI STANT SUNSCREEN GEL

VAW

FW/W

20.00
5.00
15.00
2.00
53.00
5.00

gqg.S.
100.00%

In a suitable vessel able to contain the entire batch,
weigh all ingredients, mix until uniform and package.

MULTI-PROTECTION BROAD SPECTRUM MOISTURIZER

INGREDIENTS

Phase A

Cetyl alcchol

Cyclomethicone (siloxane SWS-03314)

Cetearyl alcohol and Ceteareth-20
(Promulgen D)

Tridecyl neopentanoate (CERAPHYL® 55)

Octyl methoxycinnamate (ESCALOL® 557)

Benzophenone-3 (ESCALOL® 567)

Steareth-21 (Brij 721)

Steareth-2 (Brij 72)

Tocopheryl acetate (Vitamin E acetate)

W/

1.00
2.00

4.00
6.00
6.00
3.00
1.50
1.00
0.50



Phase A Water, deionized ' g.s. Methyl
vi nyl ether/ mal ei ¢ anhydri de Decadi ene crosslinked pol ymer (STABILEZE[ err]

0 roxynet nyl gl yci nat e (SUTTOCIDE[err] ﬁo
0.40 Phase C Phenoxyet hanol

Phase D MSO . 2.00 AI oe
Vera Gel (102, Pgﬁ@grat e) 0. 20 Tocoplkerysysaseisat e
0. 05 SqubIe col l'agen 0. 05 Cctyl

met hoxyci nnanat e (ESCALOL[err] 557) or = 13 - 5.00 Cctyl Dinethyl

PABA (ESCALOL[err] 507) Fragrance

0.10 100.00@6PreEar3tion Procedure 1. Heat Phase A to 80[err]C to
85[err]C. Mx niform 2. Lower tenperature to 60[err]C. Add Phase B.
3. Mx thorougtdter baleigndzedf ul not to aerate the batch. $&.3¥dd Phase C

5. Add Phase i - i M e eeen
additi ons. m%ﬁ%légeﬁdg%mgaé%é 481 c¥dRpol 636f. Mot 249

0V W Phase A [F0G8Fihal ate (CERAPHYL[err] 45) 5.00 20,10 MBO
8.00 Cctyl di matihylpaBhepESCALOL[ err] 507) 10.2® Fragrance
0.50 Propylparaben 0.20

Aloe Vera Gel (Veragel ligquid 1:1) 10.00

Phase C

Sodium hydroxide 10% ag. soln. 0.70

Phase D

Imidazolidinyl urea (GERMALL® 115) 0.15

Phase E

Fragrance : 0.20

Phase F

MSO . 3.60

100.00%

Preparation Procedure

1. Disperse the Carbopol into the water, and then
combine the other ingredients to prepare Phase B.
2. Heat Phase A and Phase B to 80°C.
3. Add Phase A to Phase B and mix thoroughly.
4. Add Phase C to Phase AB. Mix at 80°C. for 15
minutes.
5. Cool to 35°C. and add Phase D and E. Add Phase F.
Cool to room temperature and package.

Other formulations suitable for the ester
adducts of this invention include Examples 10, 11 and 12
of U.S. Patent No. 4,740,367 wherein the present
esterified adduct is substituted for PCW-178. This
patent disclosure is incorporated herein by reference.

Having thus described the invention reference
is now had to the Examples which set forth methods of
synthesizing preferred adducts. However, these examples
are not to be construed as limiting to the scope of this
invention as more broadly defined above and in the
appended claims.



Cycl onet hi cone (sil oxane) 45. 00 Al cohol SD 40

(et hanol) 25.00 100. 00% WO 97/ 14402

PCT/ US96/ 13703 - 12 - Preparation Procedure 1. In a suitable vessel weight
ingrdients in order listed with agitation. 2. Mx until uniform and

package. BATH O L | NGREDI ENTS oW

Phase A Tri deWQI97it48bent anoat e ( CERAPHYL[err] 55) PSE/U586/13703
(derr]-Cerr]) alkyl lactate (CERAPHYL] {9_41) 5. 00 I sopropy
nyristate 15. PEG 40 Sorbitan Perol eate
(Arlatone T) 2.00 M neral oil 65/75

53. 00 MsO EXAMPLE 1 5.00 Fragrance and
Preservative g. s. 100.00% Preparation Procedure In a
suitabl e vessel able to contain the entire batch, weigh all ingredients,

mx until uniform and pdé¥eye. SkRLELesROTECteN apRocdaBpETaARUMhALYSYT URl ZER
| NGREDI ENTS 104 g mono(2-ethylhexyl)maleate and %@bmépgégﬁeéhcgiylaﬁﬂ‘30h0|
L. 00 Oycl onet heong (el P%A1° BP0 % tn nitrogen for folRieted"d 2 conol
and Ceteareth-

ambient temperature, after which 1.3 g of elemental

iodine was added and the autoclave was again sparged with

nitrogen for an additional 5 minutes. The contents of

the autoclave was stirred at a rate of 890 rpm and the

autoclave was sealed and heated to 225°C. over a period

of 2 hours and held at that temperature for 30 minutes.

The autoclave was then cooled to room temperature and the

contents discharged and passed to a short path

distillation unit where 319 grams of the material were

stripped at 270°C. and a residual pressure of 100

pm Hg, yielding 279 g of the final product having an acid

number of 42 mg KOH/g and a viscosity of 360 cps. The

product was characterized with color 1-2 on the Gardner

scale, and had low odor typical for the soybean oil.

EXAMPLE 2

Example 1 was repeated except that safflower
0il was substituted for soybean oil. The final product,
having an acid number of 40 mg KOH/g, color 1-2 on the
Gardner scale, and a viscosity of 420 cps, was recovered.

EXAMPLE 3

Exanple 1 was repeated except that sunflower
0il was substituted for soybean oil. The final product,
having an acid number of 41 mg KOH/g, color 1-2 on the
Gardner scale, and a viscosity of 420 cps, was recovered.



(Pronul gen D) 4.00 Tridecyl neopentanoate

(CERAPHYL[err] 55) 6. 00 Cctyl nethoxyci nnamate (ESCALO [err]

557 6. 00 Benzophenone-3 (ESCALOL[ err] 567)

3. 00 Steareth-21 (Brij 721) 1.50 Steareth-2 (Brij
72) 1. 00 Tocopheryl acetate (Vitam n E acetate)

0.50 PCT/ YR9 641630203 WO 97/ 14402 - 13 - Phase B Water, debPonisssd37es
55. 35 Crosslinked polyacrylic acid (Carbopol 934) 0.20 dycerin

5. 00 Met hyl par aben 0. 20 Propyl par aben
0.20 Aloe Vera Cel (Veragel liquid 1:1) 10. 00 Phase C Sodi um
hydr oxi de 10% aq. sol n. 0, Phase D I m dazolidinyl urea
(GERMALL[ err] 115) 0.15 Eﬁ%@%ﬂéikragrance

0. 20 Phase F MsO 3.00 100. 00%

Preparation Procedure 1lgxbhppersewaderdgriatenq! ekaégttﬁgayvagqsrg and t hen
contli ne the Otnrt]oenrofzn-%t?lgllﬁ ;:?1 mafégtpéirn?aspll%%ﬁogem The final
product, having an acid number of 27 mg KOH/g, color 1-2
on the Gardner scale, and a viscosity of 320 cps, was
recovered.

EXAMPLE 5

Example 1 was repeated, except that 127 g
mono (2-ethylhexyl)maleate was employed. The final high
load product,_having an acid number of 58 mg KOH/g, color
2-3 on the Gardner scale, and a viscosity of 1300 cps,
was recovered.

AMPLE 6

Exanmple 1 was repeated, except that 85 g
monobutyl maleate was substituted for 104 g mono(2-
ethylhexyl) maleate. The final product, having an acid
number of 46 mg KOH/g, color 1-2 on the Gardner scale,
and a viscosity of 750 cps, was recovered.

EXAMPLE 7

Example 1 was repeated, except that 125 g
mono{isocetyl)maleate was substituted for 104 g mono(2-
ethylhexyl) maleate. The final product, having an acid
number of 32 mg KOH/g, ceclor 1-2 on the Gardner scale,
and a viscosity of 820 cps, was recovered.



2. Heat Phase A and Phase B to 80[err]C 3. Add Phase A to Phase B and m x
t hor dughly. 4. Add Phase C.to Phase AB. Mx at 80[err]C for 15 mnutes. 5.
Cpol to 35C. and add Phase D and E. Add Phase F. Cool to roomtenperature
and package. O her formulations suitable for the ester adducts of this

i nvention include Exanples 10, 11 and 12 of U. S. Patent No. 4. 740, l%%
wherein the pN@sEhﬁmbsterlfled adduct is substltuted for Cﬁf??@m"

patent disclosure is incorporated hereip reference. Having thus
described the invention reference i s now ad to the Exanpl es which set
forth nethods of synthesizing preferred adducts. However, these exanpl es
are not to be construed as limting tEgxamprgcepe of this invention as nore
broadly defined above and in the appended cl ai ns. WO 97/ 14402 .

PCT/ US96/ 13703 - 14 - EXAMPLE 1 Into a stainless 1 liter autoclave was
charged 104 g nono( 2- et hExarpdg Jinwasarepaatied2 excandy bbak a56 gnd t he

m xture was spaiggdeﬂh*ﬁhé&?IiMHm%aE@rwiQ 5hB§EfEhE€dﬁ¥@E'QBH gegpetrd Ur e,

after which 1 ta i ne s _added, and t he ,qut oC| ave mas again

sparged with nf“?ﬁBﬁﬁﬁefbr afcftﬂa’(t1 K8 gtm R HY af, acdgh PuRber Pt he
aut ocl ave was 9t #rngdkel/a, replemnfl-29onr phe frrdiar acadel,aasdwas seal ed and

heated to 225[ ghkLbsifycos useidg] Qhs2rBegvéradd held at that tenperature
for 30 mnutes.

EXAMPLE 9

Example 8 was repeated, except that 209 g
of the diester was employed. The final product, having
an acid number of 0.3 mg KOH/g, color 1-2 on the Gardner
scale, and a viscosity of 615 cps, was recovered.

EXAMPLE 10

‘Example 1 was repeated, except that 48 g maleic
acid was substituted for 104 g of mono(2~-ethylhexyl)
maleate. The final product, having an acid number of 76
mg KOH/g, color 3-4 on the Gardner scale, and a viscosity
of 32,000 cps, was recovered.

AMPLE 11

Exanmple 10 was repeated, except that 36 g
of maleic acid was employed. The final product, having
- an acid number of 61 mg KOH/g, color 3-4 on the Gardner
scale, and a viscosity of 5,600 cps, was recovered.

EXAMPLE 12

Example 10 was repeated, except that 24 g
of maleic acid was employed. The final product, having
an acid number of 41 mg KOH/g, color 2-3 on the Gardner
scale, and a viscosity of 1,200 cps, was recovered.



The autocl ave was then cooled to roomtenperature and the contents

di scharged and passed to a short path distillation unit where 319 grans of
t pe—materiat—were stripped at 2/0[err|C. and a residual pressure of 100
[err]mHg, yielding 279 g of the final product having an acid nunber of 42
ng KOH/ g and a viscosity of 360 cps. The product was characterized with
color 1-2 on 887 t@esner scale, and had | ow odor typical foPCTANE83T8ean
oil. EXAMPLE 2 Exanple 1 was repeated except that safflower oil was

substituted for soybean oil. The final Pprtutt, having an acid nunber of 40
ng KOH g, color 1-2 on the Gardner scale, and a viscosity of 420 cps, was
recovered. EXAMPLE 3 Exanple 1 was rggg%ﬁﬁg%éégept that sunflower oil was
substituted for soybean oil. The fin ; having an acid nunber of 41
ng KOH g, color 1-2 on the Gardner scale, and a viscosity of 420 cps, was
recover ed. WO 97/ 14408kample 12 was repeated, except that 24 g of

TSI 13703 et RO LBERTBLELd, 060 TORSR! St ao Rl b 04 o
nunber of 27 npre@wely, kavwing Maéﬁdthmd?fer‘ﬂsm ¥OH#nd eolos @ty of

320 cps, was rSﬁoﬂﬁéeﬁar@iﬁN@eEl@ E&ﬁapéevﬂsdm&yema&edooeéﬁptwééﬂat 127 ¢
nono( 2- ethylhexgcg 3Ie was enployed The final hig

EXAMPLE 14

Example 1 was repeated, except that 300 g
methyl linoleate was substituted for 329 g of soybean
oil. Resulting product was a clear, straw colored liquid
having an acid number of 46 mg KOH/g.

EXAMPLE 15

Example 1 was repeated, except that 300 g
propylene glycol monolincleate was substituted for 329 g
of soybean oil. Resulting product was a clear, straw
colored liquid having an acid number of 41 mg KOH/g.

EXAMPLE 16

Example 1 was repeated, except that 300 g
glycerine dilinoleate was substituted for 329 g of
soybean oil. Resulting product was a clear, straw
colored ligquid having an acid number of 44 mg KOH/qg.



| oad product, having an acid nunber of 58 ng KOH g, color 2-3 on the
Gardner scale, and a viscosity of 1300 cps, was recovered. EXAVPLE 6
Exanpl e 1 was repeated, except that 85 g nonobutyl nal eate was substituted
for 104 g nono(2- ethyl hexyl) maleate. The final product, having an acid
nunber of 46 ng KOH/ g, color 1-2 on the Gardner scale, and ' | of
750 cps, was MEBI#M0&d. EXAMPLE 7 Exanple 1 was repeat ed, e?gébﬁﬁgﬁg#y125 g
nono(i socetyl)nal eate was substituted foryglQ4 g nmono(2- ethyl hexyl)

mal eate. The final product, having an acid nunber of 32 ng KOH g, color 1-2
on the Gardner scale, and a viscosity of 820 cps, was recovered. WO

97/ 14402 PCT/ US96/ 13703 - 16 -

EXAMPLE 8 Exanple 1 was $\fiii3lsQfg195Cent flédentoGted Gdaglpy! | eate
was substituted for 104 g of .t hegrrgnggs%lﬁl%. épe final pr ogugtfhﬁﬁﬁ?gﬁan
aci d nunber of 20739 F @5 §PLet 2R fhedh fiorrespepdingng a
viscosity of 4pol¥psid\edductsovbrdda siguificsntyamedacedwasoslepisidd,
except that 209i8c851tfaHiaS pRIMIRE E6PFMSSha Ay highep' ying an
acid nunmber of _0.3 gg H g, §§Ior 1-é%§$§b%§ éardﬁir géﬁ?e?@%ﬁéP%th
viscosity of 6iSFRRLat T e CO}Er BgUs oy is 1llustrated in the

following TABLE I where various concentrations of the

maleated functionality were used and incorporated into

soybean 0il to form the corresponding adducts.

TABLE I
% maleated
Maleated linoleate

Product functionality incorporated Visc.
Exanple Emploved - in the oil} {cps)
4 mono (2~ethylhexyl) maleate 40 320
1 mono (2-ethylhexyl) maleate 60 360
5 mono (2-ethylhexyl) maleate 75 1,300
8 di(2~ethylhexyl) maleate 60 450
9 di(2-ethylhexyl) maleate 80 615
12 maleic acia 32 1,200
10 maleic acia 64 32,000

The above experiments show that 75%
incorporation of the ester adduct produced a viscosity of
1,300 cps; whereas only 32% (less than half)
incorporation of the polyacid adduct produced a product
of almost equal viscosity and 64% incorporation of the
polyacid adduct produced a substantially unspreadable
product having a viscosity of 32,000 cps.



Exanple 1 was repeated, except that 48 g maleic acid was substituted for
104 g of nono(2-ethyl hexyl) maleate. The final product, having an acid
nugmber—of—76 Mg RO g, color 3-4 on the Gardner scale, and a viscosity of
32,000 cps, was recovered. EXAMPLE 11 Exanple 10 was repeated, except that
36 g of maleic acid was enpl oyed. The final product, having an acid nunber
of 61 ny KOHxh ok 3-4 on the Gardner scale, and a vi scoBGH/YSHA3M3 600
cps, was recovered. EXAMPLE 12 Exanple 10 was repeated, except that 24 g of
mal ei ¢ acid was enpl oyed. The final pr6d68t7 havi ng an acid nunber of 41 ny
KOH g, color 2-3 on the Gardner scale, and a viscosity of 1,200 cps, was
recover ed. WO 97/ 144 : . .

PCT/ US96/ 13703 - 17 - E%K/'ﬁfﬁ’f [ FRanAniYe, Sestind haedt V&t Rar 24 ¢
of fumaric acidiagid/seyberpuPil 3duche&d. medegatenand ihigh Jodduct, havi ng
an aci d nunbersapléb o8 HK6hb (2-€ithylhedyl )omall Bat&psoyissars &alle addagts

Dxaept hat 00 AERast Pat ey af ealClE, Fudde SRS S ARRcRETNC "

oil. Resulti n@mﬁmglatmréaqn%&%\n%efopee%lvad# Frassligked aci d
nunmber of 46 HEdHYY FinkXAbbhér Afaleic acid copolymer + 5.0 wt.$
glyceryl stearate (CERASYNT GMS) + 2.0 wt.$% polyethylene
-glycol (20) stearate + 4.0 wt.% of the adduct + water
(g.s.). The results of these tests applied to human skin

are reported in following TABLE II.

TABLE II
Adduct Alone
Tack Moderate Low Moderate
Feel (on Skin) Heavy Light/Drier  Heavy
Slip Moderate Moderate Moderate
Odor Typical Light Light
Adduct of Example 12 1 5
Adduct in Formula
Tack Moderate Slight Moderate
Afterfeel Moderate Drag Slight Drag Slight Drag
Slip Good Good Good
Rub-In Good - Good Good

Adduct of Example 12 1 5



Example 1 was repeated, except that 300 g propylene glycol nonolinol eate
was substituted for 329.g of soybean oil. Resulting product was a clear,
straw colored |iquid having an acid nunber of 41 ng KOH g. EXAMPLE 16
Exampl e 1 was repeated, excepim“mu‘ﬁ‘“ﬂﬂlll;““ er i ne di I'i nol eate was
substituted for 329 g of soyb product was g,f%%msstraw
col ored i quiMOREWUG an acid rfuntSer “of " 44 ng KOH g. wo §

PCT/ US96/ 13703 - 18 - Surprisingly, the_pﬁgsgnt ester adducts, havi ng a

hi gher nol ecul ar wei ght than their correspondi ng pol yaci d adducts, had a
significantly reduced Brookfield viscosity which permts correspondingly

hi gher |l oading in forrrul ations This unusual effect is illustrated i n t he
fol |l ow ng TABL@# d)lﬁ concentrations of the nal eated
functionality Te‘ use | ncor porated i nto soybean oil to formthe
correspondi ng adducts. TABLE | % nal eat ed Mal eat ed l'i nol eate
Er oﬁuct | functi onal1ma molstunmﬁqra@meé@ch su\{t%ﬁleEté%nlﬁhe N

npl oye in . the oil n et hyl hexy
nal eat e 4fdduct for hairy,skin, le ﬁﬁﬁ%(%"%tmﬁ% ﬁﬁ?eﬁ‘i
360 5 nmoncoBd gt hyhing yiormullatdons cons¥Sting essentid)l3POos the
di I(2 1(_'at hyl hexyggtggl §386ct haviéi @he formula 450 9 di (2-ethyl hexyl)
mal eat e

wherein b and ¢ are each independently 0 or 1;
a is zero when b

and/or c has a positive value
and a is one when b and ¢ are zero;

R is hydrogen or C, to C,5 alkyl;
R,, R; and R; are each independently -CORg, or

-CO-(CH,) - - (CH,) ,~CH,
Rg00C COOR,

in which Rg is C,5 to C,, alkenyl or alkyl
optionally substituted with hydroxy, m and n
each have a value of from 3 to 9 with the
proviso at least one of R;, R, and Ry in the

adduct product is
~CO~(CH,) - . - (CH,) ,~CH,
Rg0OC COOR,
at least one of R, and Ry is a C; to C,, radical
of alkyl, alkenyl or hydroxy alkyl and any

other of R, or Rg is hydrogen or C; to C,,
radical of alkyl, alkenyl or hydroxy alkyl.



12 . maleic acid 32 1,200 10 mal ei c
acid’ 64 32,000 The above experinents show that
15%—+reor-porattomof the ester adduct produced a viscosity of 1,300 cps;
whereas only 32% (1 ess than h ' i of the polyacid adduct
produced a product of al nost Zumnmnmﬁﬂﬂlﬂ”md 64% i ncor porati on of the
pol yaci d addygéopjfesiced a substanti dl |y ufspteadabl e pr oduBETHEW A3 o
viscosity of 32,000 cps. WO 97/ 14402

PCT/ US96/ 13703 - 19 - Further conparative2lesting between the maleic

di aci d/ soybean oil adduct and noderate and hi gh | oad sanpl es of
nono( 2- et hyl hexyl ) mal eat e/ soybean oil adducts was carried out with the
adducts alone and in a typical aqueous formulation consisting of 0.4% w.%
crosslinked nethyl vinyl2et vy melidgict afi dlsibpol wimreins thewsuib gE ymer vl
stearate (CERAGYNT,GMB)12. 2. 0 wt. % pol yethyl ene glycol (20) stearate + 4.0
wt. % of the adduct + water (g.s.). The results of these tests applied to
human skin are reported in following TABLE II1. TABLE Il Adduct Al one Tack
Moder at e Low Moder ate Feel (on Skin) Heavy

Li ght/Drier Heavy Sli t : aje

Moder at e Cdor 3. .Th'lilgidgglc!t Oflvgggilﬁigh‘%herem B’bgﬁlag%taﬁ%duct of
Exanple 12 €ach 1 and ajis Zero. 5 Adduct in Fornul a

4. The adduct of one of claims 1-3 wherein R,
and R; are -CORg.

5. The adduct of one of claims 1-4 wherein one
of R, and R; is C; to C,, alkyl and the other is hydrogen.

6. The adduct of one of claims 1-4 wherein R,
and R; are each C; to C,, alkyl.

7. The adduct of one of claims 5 and 6 wherein
at least one of R; and Ry is 2-ethylhexyl.

8. The adduct of one of claims 1-7 having a
Brookfield viscosity of between about 100 and about 1,500
cps.

9. An improved personal care formulation
containing as an emollient therefor an adduct of an oil
wherein the improvement comprises enhanced moisturizing
and conditioning with a relatively low viscosity adduct
prepared by reacting an oil having conjugated
unsaturation and an unsaturated mono- or di- ester.



Tack Moder at e Sl i ght Moderate Afterfee
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Adduct of Exanple 12 5 WD 97/ 14402
PCT/ US96/ 13703 - 20 - WHAT IS qmwumﬂl‘&“‘mmﬁl sturizing conpound
suitabl e as awcesddwssz for hair, ¢ Teatmers and vinyl cl edfﬁT%9ﬂFﬂ°3
conditioning fornul ati ons consisting essentially of the ester adduct having
the fornmula [err] wherein b and ¢ are“e#2h~i ndependently 0 or 1; ais
zero when b and/or ¢ has a positive value and a is one when b and c are
zero; R is hydrogen or (Jerr] to (Jerr] alkyl; Rerr], Rerr] and R err]
are each independently -CORG, or [err] in which Rlerr] is CJerr] to (Jerr]
al kenyl or al kyl optionafPy sBbBersendl Gineh cepresiliom containdneh amave a
\é[al ue] of f rﬁm Feffiect iviet (l;laﬁbepﬁrgxiﬁwaidi{tﬁmﬁnqn&meﬁxnﬁ[[ﬁf r\}he %ﬁlg[bk a]nd_
err] in the S one 0 err] an err] is
a Cerr] to C[ggf#ﬁ%gg{gaﬁﬁéféa é§%£¢%ﬁ%§%&§%%r hydr oxy al kyl and any ot her
of Rlerr] or Rerr] is hydrogen or Clerr] to CJerr] radical of alkyl,
al kenyl or hydroxy al kyl.

11. The composition of claim 10 containing
between about 0.5 and about 65 wt.% of the adduct of
claim 1, based on total composition.

12. The composition of claim 11 containing
between about 1 and about 30 wt.% of the adduct of claim
11.

13. A process for the preparation of the ester
adduct of claim 1 which comprises effecting a Diels-Alder
condensation reaction between a conjugated polyolefinic
oil containing the functional group -CH=CH-(CH=CH)q~
CH=CH- where q has a value of 0 or 1 and a coreactant
ester having the formula R,00C-CH=CH-COORg wherein R; and
Rg are as defined, at a temperature of from about 150°C.
to about 260°C.

14. The process of claim 13 wherein q is zero
and the mole ratio of -C=C-C=C~ radical to ester
coreactant is between about 1:1 and about 3:1.



WO 97/.14402 - 21 - 2. The adduct of claim1l wherein the sumof mand nis
12._3. The adduct of claim1 wherein b and c are each 1 and a is zero. 4.
The adduct of one of clains 1-3 wherein Rerr] and R err] are -Ccojerr]. 5.
The adduct of one of clains 1-4 wherein one of R err] and Rerr] is (Jerr]
to CJerr] alkyl and the other is hydrogen. 6. The adduct of one of clains
1-4 wherein RAv@wthdberr] are each CJerr] to (Jerr] alkyl. 7pcfigoeadsigct of
one of clainms 5 and 6 wherein at |east one of R err] and R err] is

2-et hyl hexyl . 8. The adduct of one of clains 1-7 having a Brookfield
viscosity of between about 100 and about 1,50Q gpk. 9. An inproved personal
care fornulation containing as an enollient therefor an adduct of an oil -
wherein the i nprovenent conprises enhanced noi sturizing and conditioning
with a relatively |ow viscosity adduct prepared by reacting an oil having

conj ugated unsaturation andjan unsaturated nono- or di- ester. WO
97/ 14402 PCT/ US96/ 13703 - 22 - 10. A
personal care conposition céntaining an
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effectwve hair or skin conditioning anount of the adduct of claim G 5Ra33N1-3
carri‘er therefor. 11. The conposition of claim 10 containing between afpMp

0.5 and about 65 W .9% of the adduct of claim I, based on tot al—(m—sﬂ'l Q/

12. The conposition of claim 11l containing between about 1 and about 360

wt. % of the adduct of claim11l. 13. A process for the ,n,""-‘-.q

ester adduct ofaﬁlﬁi{nl whi ch conprises effectln a Dels-Ad
condensation re n betweeW°§‘° kg@my WA 0i | covis

functi onal Lﬁﬁg}»}ﬁ% FW@QEE

and a Goreac
R4 and |f§itiatempa mt errp(hnatmﬂmﬁll‘fubmmmmr 150[éN0]!U/ljﬁ02

about 260[ 461K 748, CO7CEBA4Dr ocess of CARi zero
ratio qf_-C=C C=C radical to ester core=§@3‘%’?{¥'ﬂ? @F%%'b% aboutzaril!’ 592%&1}}2.97)
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This invention relates to the synthesis of vegetable and synthetic oil adducts prepared by Diels-Alder condensation reaction between
an unsaturated mono- or di-cster and di- or tri- ester of linoleic, linolenic and/or ricinoleic acid which esters include certain vegetable oils
and synthetic oils.




