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50 85 2+ EP 0261 911 Bl [ERR] 26 (1V) 30 The retinoyl chloride (1)
may then be reacted with an active hEROREPIE®ound of the formula HY,
where.Y is as defined herein, to produce a retinoic acid derivative of the
formula (1V). An inportant aspect of the process of the inventionis to
forma retinoyl chloride dn,om a retinogR,acid in a short reaction tine in

hi gh yield aQd |gh_pur under mi|d ¢hlorination condition 35 Detailed
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chloride gqf la (1) is prepared by chlorinating the anal’ogous retinoic
acid of for I1): [ERR] 45 by the action of dimethylchloroformam di ni um
chloride (I ) 50 [ERR] in an inert organic solveqt. Preferabl in view of
the sensitivity of solutions ofXEktinoyl derivatiyes, especiaf {V’reti noyl
chlorides /to heat, |ight, oxygen, base, solvent, eacti on tinme, and

chl orlhawong agents carefully 3 EP 0261 911 B1 controll ed reaction
conditions are maintained during the synthesis and isolation of retinoyl
chlorides to avoid rapid and extensive deconEUsi tion or Eﬂymari zation.
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N- ¢ 4- hydr oxyphenyl)-al |l -trans-r G de,
N- ¢ 4- hydr oxyphenyl ) - 13-ci s-reti nam de, N (4-hydrpyy)

30 The retinoyl chloride (I) may then be reacted with an active hydrogen compound of the formula HY,
where Y is as defined herein, to produce a retinoic acid derivative of the formula (V). An important aspect
of the process of the invention is to form a retinoyi chloride from a retinoic acid in a short reaction time in
high yield and high purity under mild chlorination conditions.

35 Detailed Description of the Invention

In the process of this invention, a retinoyl chloride of formula (l) is prepared by chlorinating the
analogous retinoic acid of formula (i1):

CH, CH,
CH=CH—C=CH-—CH=CH—C=CH—COOH  (II)
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by the action of dimethylichioroformamidinium chloride (Ilf)
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in an inert organic solvent. Preferably, in view of the sensitivity of solutions of retinoyl derivatives, especially
retinoyl chiorides to heat, light, oxygen, base, solvent, reaction time, and chiorinating agents carefully
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Li ht prgceSs of this' invention provides reaction times of up to about two hours with about 30 minutes to | 12
hours being favored and about 45 minutes to | hour preferred. Reaction times at room temperature beyond
two hours are undesirable due to polymerization and degradation.

45 Temperature

To avoid polymerization and degradation of the product retinoyl chlorides as well as the starting retmonc
acids, it is. preferred in this process o malntam a reaction temperature below about 50°C, e.g. about 0'C
to about 40° C, with about 20° C to about 25° C being most preferred.
50
Exclusion of Oxygen

In view of the sensitivity of solutions of retinoyl chlorides to polymerization and degradation by contact

with oxygen, it is preferred to ‘operate the reaction under an atmosphere substantially devoid of oxygen. For

s5 eoxample, an inert atmosphere of nitrogen or argon can be used to maintain high yields and purities of
products.

Reduced Exposure to Light
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Formula (V)

55




bubbllng argon through (using a CaSO4 drying trap exit) vigorously for at
| east one hour. Al transfers of akpoi2et e1nBdi ates were done under argon.
Dry DVF (224g, 3.06min diethyl ether (6.6 1) in a 12 liter, 3-n round
bottom flask was treated with oxalyl chloride (390g, 3.07m) as rapidly as
evol ution of gasses allowed; a colorless precipitate was imediately
evident and the regction wasfendot her After one hour, the solvent 45
P conpound as a white solid.

] " argon was bl ed into t{¥) system

Retlnoyl Chloride Formula (V): 55 5 EP 0 261 911
retinoic acid (all-trans, 860g, 2.86n) in dry DM (3.5
1) was added to the crude white solid 10 dinethylchlorofornanidinium
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di met hykf exdmpra e (448.0g, 6.28 noles) in anhydrous diethyl ether (12.0 1)
was prepared. 20 Oxalic acid chloride (780.0g, 6.28 noles) was added to
t he ‘sti r r Sineiiyiehigrofomdamidniu Chioride (6iMaid $@d) r at e. The vi gorous reaction
started at anbient tenperature. The m xture began to cool because of the
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cont pl20 ofOxalinjagid ghiaride (10@g.i €A8. malys) win asldecttg| the st DME ¢plutop et agentelipdppteToe

Wi t hi n cavigqrpys rpastien staripe atsagbjeqt temeamiue- Tb%g‘&ﬁ"’et'??g tacpgh pecavse ohthe rapid evelgtiop of
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When renovi ng the
Exanpl e®*2 50 All -

tl t| e R one h
necessary ddi g Fﬂ ‘ﬁ 8n.
The SOlzee n g r gf?,% gﬁ%ﬁ% >§ na Iugg)osg 8[ r?ie
ext er nal ? %F?cé to t &e%se o) r Ie he vacu m after e 3;5 r o§al Wi sgg ?1 é
to rel eas%ol A gs r\é atnﬁ*“ 1%t Rer-oremval was co efete of T he
col orl ess reagen uan ative. 30 Exanpl e 4 AI | -trans Reti noyl

Chloridg ,gxa%pl,g y of aI I -trans retinoic acid (1720.0g, 5.72 noles) in
di met hyl fm*n‘erm*de (7.0 1) was added to 35 di net hyl chl or of or mam di ni um
chloride (a}@4nhsQBtindp Ghorig®P! €s) wWith stirring under argon. Intermttent
stirring was—comntinued for 3/4 to | hour after the addition of amnbient
t enper at ur e.A Ty bOaIRERNE-RBnoRS adid18720.04,05.2Nn61ES) dE didsthyifdnBaniiad (rad ) inas RBdedato
Vi gor ous dig@ayiclistofana@mimiomacidiad (8p4.00 62BingHids) ithe stishint ddet aggon. Honarniteht, stirringt he
reacti on wesnixetiraubdifoe 3/ ad | reurteitbrabe &iGiti6h, of tatnbient adnepeafure: Emctbimationsif thescid Thi@ide
reacti on ‘pthisToathadds mﬁabyorbusqgacyqnednd may adtdally be slightly endothermic. However, if the reaction
temperature falls below 20° C, the rate of reaction slows. The reaction was monitored by tic; yield of the
\_/ acid chioride was assumed to be quantitative if tic of a sample quenched into ethanol or methanol indicated
40 the absence of retinoic acid; that is to say, only methyl or ethyl ester was noted by tic. The retinoyl chioride
was a clear, deep red solution. If this solution remained at room temperature for more than one hour, it
markedly decomposed, became dark, and with time (2-3 hr) a black polymeric material precipitated.

_ Example 5 .
45 -
All-trans-(4-hydroxyphenyl)retinamide (4-HPR)

A solution of all-trans retinoy! chloride (0.20m) in 350mL dry, degassed, N,N-dimethyliormamide (DMF)
prepared acCording to the procedure of example 4 was added dropwise to a cooled soiution of distilled
s0 triethylamine (0.40m, 55.8mL) and p-aminophenol (87.3g, 0.8m) in dry, degassed DMF (200mL). The
temperature was maintained between [0-15 degrees during the addition. The dark colored reaction stirred at
room temperature until tic analysis indicated no remaining acid chloride (about 2 hr.). Water was slowly
added until the 4-HPR crystallized. A dark yellow brown solid was collected, washed with water, dried,
crystallized from ethanol/water, then toluene/acetone to give 42g 4-HPR (hplc purity >99%) or 53% yield.
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All-trans-4-(Methoxyphenyl)retinamide




aci § chloride was assuned to be quantitative if tlc of a sanple quenched
intp ethanol or nethanol indicated 4BPORS1MEBAce of . retinoic acid; that
is o say, only nethyl or et hyI ester was not ed by tic. The retinoyl

chl pride was a Iea qutlo remalned at room

uti o | f t
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4- HPR cryst al korapato. Wata 450kmly e4sl avidedoto dhersolitidni Solidkiega ¢d precixitate immeriizbedyd The rilkture
watler, dri ed, wes fiilstedlahd the golifi wastwashéxhwithl 200vand efrcold twiaien Thegtirigktryellowselidorae disepivgd ine
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6. 3 n1 (9 14g oxal chlor de vmth StJI’I’
20- l - é%?ox anu e a a%uta?ve t{i(% ro! uct wA‘n Ic7g0|g a:? gﬁtg?td(ggém)\,\g
obdé ved aboutecg'ﬁtarﬁe p e B B9 7% Pegact &8 e e ('Gas evol ution
‘wasg over) ttg):( ﬁé yent was renoved in vacuo The white sol I d

(dijret hyl c fmam di ni um chloride) was placed under argon. To the white

soljid V\/aszsaqglggl4_?qyd[%§)g)hg,g,),gt7rgmdeof all-trans retinoic acid in about 90 m
e nTxture becarne a Tl ou

of {DVF. udy orange color, then a clear, dark red.
The sol Ut ion V‘@)&Iﬁ&ﬂl&ﬂﬂ@@.hﬂllﬂﬂ@%&a@lﬂ&ﬁé’t@TdUérébsft@G0 M2 dR, HbgasséthBMF \Baghite pretigifite
in an i ce babdhed. TAMEr the dluryestirBdiok 15ahih,Qd $ollorSa 1300 ing IB-clevstiraid dieid it QOmL degasspiiidse
to a sol uti aMmPkasZddiy Atdd 28 hin, tofof dh 40aid Quanenrt lii methdntl sBéwerrithabéicidloridkt forbr@tidno
0 G over @& 3tdsedily cirapléte (he dditechtbeitdsoluéiah veas laddeld tna suionoad 3270dg sublireet 4-areindpbenbl
for: an addi tih 2ol dri-ddgadsed MFS Tieef rbaetiont rhigtura dtitred iabhdageess protepibdefram lighitfored:5 trS@ater
m )| was adddel7mi wakeddedland the reactBo Isfircbd yetd arystele fopmedic the crystele wéremeligéted. Stygtaliizpion
m xt ure was ffom rethapel, thercbthahel/water dave {BBg. W8 vield ohvdtcis-4Ingromrhery!) cainahidiat er .

The bright yellow solid was dissolved in about 900 m of hot ethanol. The
resul ti ngssddPRmPe8 sol ution was allowed to cool to roomtenperature. Ais
precipitate was observed after about one hour. The mi xture was filtered. A
yell ow, fl ufﬂ_gﬁﬂfémwmﬁﬂ. The rraterl aI vvas vvashed with a srrall

amgunt  of coI d et hano d a ‘u o g o Fwassred in er\ggs dr| ed
vaduym overnj gfiff S ?’a"ﬂ §°"8 il { fhuint ik a@wa g
¥ Q‘hi]g It 5&@\ gl?or HQL tséllﬁ{oﬁ wg cggg@to

res ting su on
col|["éct ed? m§ ;Eh) Ll b iﬂ&g
of la yellow @ty dodl it S0'54541 4-ethoxyamllne added dropwise. Yellow solid started to crystallize almost

immediately. When the add|tion was complete, 50 mi of water was added and the yellow solid collected by
filtration. Recrystallization twice from ethanol yielded 18.53g (88.9%) of the title compound, a yellow solid,
4 mpl6s-18g° C.

Claims -

1. A process for preparing a retinoyl chioride of formula (1):
50

CH, CH,
CH=CH—C=CH—CH=CH—C=CH—COC! (1)
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nmpj 157-161 C). 20 b. In a sinmlar manner to Exarrple
(0§ 075m) retinoic acid and 27. Oy (0.EP2rRsts1irBLr yst al I| Egi'ﬂﬁ ,m ne
a puantitative y| eId 30. 4g product with rrp 178 179 was o
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C( und, a ye ow S6 C. process
prieparing axhRiis Aoy chI or| de of forrrul a (1) 50 [ERR] 7 EP O 261 911 B1
a.l Into a 5007 3-neck round bottom flask equi pped with an over head
stii rrer, ;sa 13-hea{AaRk@henydRti@mMidiet i on funnel and a-bubbler was placed 5.5 m
(5.24g, 0.07Zm of dry DVMF in about 130 nl of diethyl ether. This was
treated w t h éxalyl eiorig® (0lQd6nty) wasiddded at@xdebigbs to BI0ML die deghssd \DIMFE A whitd frecipitate
stirring, dumed ARROLSSlumg stirreq éor iSomin, Haclutiow ofl 300 imgrid-viesstinagy acidvin oMb esgassed, dry
whi t e pr eciOQMf waseaddas Attdy 28 mire.dic b e adde@ quengheddih methariohshoded that adid ichiprisia faxmation
conpl et eso( ges neaylp ceropieie Theacidehiarijio sdnlions wesaderd toa solytiemeha8d marsuklisned d: -amipiqghenol
white solidn gemhéw [HogastAd IMET Bhrarasation Mixure sEMdst P degreegmeptasted frerm ligh érs 254y d¥ater
To the whi t@7r8lg|Wag adged ang|the deagtionGlrpd wtiEnial fsmeds the_crysials yrefecaoliagied cCrydialigation
about 90 miffoEfmetarol. theneethanqiivateeoqye Beme 8% el Rl P-di-afyloxrnepy) refmdides ¢l ear,
dark red. The solution was stirred at roomtenperature for 35 nmin., then
was cool Bd A28 ce bath. The red reti noyl chloride sol ution was added 10

;d‘[ op\(/)m tsg '([)O qrar?soi_(t&ho heonfyl]retma%%e(o 21m) of 4-methoxyaniline in 95 n of DW

, A mixture of 5.0ml of oxalyl chioride and 125 ml of dry DMF was stirred under an atmosphere of argon
\_/ 40 for 60 hours. To the resulting suspension of dimethylchloroformamidinium chloride was added 15.0g of all- .
trans retinoic acid while stirring at room temperature. The resulting clear red-orange solution was cooled to
0° C and treated with 20.5g of 4-ethoxyaniline, added dropwise. Yellow solid started to crystallize almost
immediately. When the addition was complete, 50 mi of water was added and the yellow solid collected by
filtration. Recrystallization twice from ethanol yielded 18.63g {88.9%) of the title compound, a yellow solid,
45 mp 188-189° C.

Claims

1. A process for preparing a retinoy! chioride of formula (l):
50

CH,' CH3
CH=CH—C=CH—CH=CH—C=CH—COC! (1)
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peri od.. The dark red solution was cool ed in an ice bath for an additional |
1-1/2 hours after the addition was conplete. Water (50 ml) was added to the

sol ution. Solid began to precipitagpoisgiediayel y. The m
and the solid was washed with 200 ml of cold water. The “ﬂmmi“" H'Fd
was di ssolved in about 900 m of hot ethanol. The resulti

sol ution wascagrigmgettle stepsool to room tenperature. A 15 preci pi tate was
observed after about. one hour. The m xture was filtered. A yellow, fluffy
sol i d was obt airessting aFpigureat ielingic agid of fmwiesdl): with a smal | anount of cold

et hanol and about 200 ml of water. The solid was dried under. vacuum
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Al |l -trans-4- ggep Gphenyl )retinam de A mixture of 5.0m of oxalyl chloride
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hours. 0% hé'"er%%%?stqf AY %8 %Céﬁ‘rgﬁ bﬁ 4orherrithiae F??‘F“&'Fﬂ%?’ﬂ?%?“ﬁ‘éﬂﬁ’?’oﬁ"r‘ﬂeﬂﬁf"ﬁﬁ”ﬁﬁ de
was added 1SOgof all- tran n stir

termerat . TORESPERTIAP g EPaF 08, et Eae e St 4R b Pl pieprep

and treated 20. 5¢g of 4- et hoxyanl | i ne, added dropw se. Yellow solid

startedyta, i Blokd aﬁ Eaﬂb%rye. 53, Shifei Wgesat.rfopeacmg' 480 S SOk

felino Lé;\}%, ect ed ation.
Recrystalllzatlon tW ce rom ethano yl e ed 18. 53g (88. 9% of the title

conpound, . g ¥ AreWssS&ah one4§ cmsL&és[ fhdrdin sdd ét.da;ﬁ ciuor.d% |Pﬁlpl?aﬁ§ Sotihd¥! chloride of
preparing -a {ekdisvang f maqw e of formula (1): 50 [ERR] EP 0 261 911 B1

corrprlsg,sng the steps of: reactlng a mxture of a ret|n0|c acid of formula

()
Y

)

45 9. The process of any one of ciaims 1 o 8, wherein said dimethylchioroformamidinium chioride was
previously isolated as a solid. '

10. The process of any one of claims 1 to 9, wherein said dmethylchloroformam|dm|um chloride is used as
a solution which has been sparged with an inert gas.
50
Revendications
1. Procédé pour la préparation d'un chiorure de rétinoyle de formule (1) :
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5 [[BRR]* 70 and di net hyl chl or of or mami di ni um chl ori de in an—fert organic
sol vyent, and is b) optionally EBRA28i%1yBlhe retinoyl chloride from

t heji.nert organic solvent. 2. The process of claim1, vvhegﬂﬂ m("]”mm,
orginic solvent in a dipolar aprotic solvent. 3. The proc LI ""
wherein said dipolar aprotic solve is an ether, an amide, an aronhtit 20
hydrocarbon, an ester, a. halocarb% 3anitrile, &Hsulfoxide, or a

hydr ocarbon. 4. The wroeess of any 'one of clains to 3, wherein the
reaction igs maint ai ped EHe T4 Co 68 CHanCahBH+—60CL. 25 61)The
process of any one ains 1 to 4, wherein the reaction is carried out
under an inert atnosplyers, 6. The process of any one of clains 1 to 5,
wherein the reaction is carried out in the substantial absence of light. 30
7. The process of any one of clains 1 to 6, wherein the retinoic acid is

al ';tréa;r,\s:or et | pemmenactiied,étapesddl S retinoic acid, 11 -cis retinoic acid, or
7-c|s retinoi c adaichrédgir ul mélanye e ssdoktiraiye dafermale (B):ai s 1 to 6, wherein
saifd retinoyl chloride is all-trans retinoyl chloride of the follow ng
forjrula (V): 35 [ERR] 45 9. The process of any one of clainms 1 to 8,
whef ei n sai d di met hyl chl or of or mam digyi um chl ori degwas previously isolated.
as p soli®. 10. The process of anyéfﬁb of cl ains o 9, wherein said

di net hyl chl or of or mam\gdini u hl oride i s, used as alsolution which has been
spaf ged with an iner ~-.q%%’ﬁ&&@'dFéi?T%ﬁE‘%ﬁ‘PFGEEHE‘BBGH | a pféparation
d un chlorure de ret e de fornmule (1): 8 EPO261 911 Bi- 1 D* I111NO
Hil]t Hllml It 11D 352 CHCHC CHCE CHC

CH | _ J ' (r)y 4 10 conprenant |es
etap€s de faire reagir un nelange d' un acide retino-fque de formule (11):

; e chloru thy rofor iaivli n S nt ue inerte, et
(1) 20 et de CHGhiuverontoltElo Kbl dB ' Anyid R SoRe i narai T S0l vant
or gani quegl ner te, et
2. Procédé de la revendication 1, ol ledit solvant organique inerte est un solvant aprotique dipolaire.

3. Procédé de la revendication 2; ol ledit solvant aprotique dipolaire est un éther, un amide, un .
hydrocarbure aromatique, un ester, un halocarbure, un nitrile, un sulfoxyde ou un hydrocarbure. i

30 .
4. Procédé selon I'une quelconque des revendications 1 a2 3, oll la réaction est maintenue a une
température inférieure A environ 50 C.
5. Procédé selon l'une quelconque des revendications 1 & 4, ol la réaction est effectuée sous une
35 atmosphére inerte.
8. Procédé selon t'une quelconque des revendications 1 a 5, oli la réaction est effectuée en I'absence
sensible de lumiére. '
A 40 7. Procédé selon l'une quelconque des revendications 1 a 6, ol l'acide rétinoTque est f'acide tout-trans
rétinolique, I'acide 13-cis rétinoique, I'acide 11-cis rétinoique ou I'acide 7-cis rétinoique.
8. Procédé selon I'une quelconque des revendications 1 & 6, ol ledit chlorure de rétinoyle est le chiorure
tout-trans rétinoylique de la formule (V) qui suit :
45

(v)

50

9, Procédé selon I'une quelconque des revendications 1 & 8, ol ledit chiorure de diméthylchloroformami-
dinium a été au préalable isolé sous la forme d'un solide.



b) facultativenent isoler le chlorure de retinoyle du sol vant organi que
inerte. 25 2. Procede de |l a reven ob ledit soI umﬂﬂ"

i nerte est un solvant aprotique d%§€g§f§1]% Proced6 de mm mm"’
2; ou ledit solvant aprotique dipolaire est un ether, un am de, -
hydr ocar bue. ePracéddseion ffue, queibondad @s, revéRtidatidn® @ Ard) aldl idit chifbruné ta udnetnymmfcwdnirmxyde
ou un hydr ocinidpueseutii§cohmeline euhditn ok &1 abperyée d'quegdzdmrigue des revendi cati ons
1 a3 oOlareaction est mai nt enue a une tenperature infdrieure a environ
50' C. 5. Paentarspdiche| on | ' une quel conque des revendications 1 A 4, ob la
reacti on est effectuee sous une 35 at nosphere inerte. 6. Procede selon
| une quel-cofedehEencusHardg/utanines Pptbwychiorids der Fmel| B reacti on est effectu6e en
| ' absence sensible de lumere. 40 7. Procede selon |'une quel conque des
revendications 1 a 6, ob |'aci de r6 yhor que es@_%ll' acide tout-trans
retinglque, |'acide 13-cis rdtinolqyed |'acide -cis retino' Tque ou

| aci de"7-ci s retinosque.. 8 Proc6d4TseIon " u L quel conque des

revendi catirons -1 a 6, ob CHEtH-QC HeHe—de=0Het.capmLeootst (19, chl orure
O\

tout-trans rdtinoylique aforrrule(\/) qui suit: 45 COCl
(V) 50 55 9. Proc6de sels une quel conque des revendications 1 a 8
| edit qpl orure de dinethyl chlorof ormam - diniuma ete au prdal abl e. i soI e

sous | a for RRichbs\Hbd SIgsriaBiestubn umfast:

~~~~~~~~~~~~~ 9) Umsefzbh Qne%@m&lﬂes Biher Retmoesaure der Formei (l): 1111 LIT1111
[1117] 10. Proc6d6 selon |'une quel conque des revendications 1 a 9, o0 ledit
chl orure de dinethyl chl orof ormam - diniumest utilis6é comme une sol ution
qui @ 6éte aspergee d' un gaz inerte. .ent ansp he 5 1. Verfahren zur

Hers | ung ei nes Reti noyl chI orids d r For rrel ): U=CH~H- -
=CH - -coC (ry, we i St n AL .af t('njal) Unset zen
ei nes Gem sches ei ner Retf ) 20

3 25 ~_ ~~~~~~ ~~CH-aIcCHCH-CH-C'G (rry .25
(I mt 2D nmet hyl chl or f or mamdi M uncthlorid in ei neminerten or gani schen

Losungsm ttel, und b %ewOnschtenf alls Isolieren des Reti ngyl chl orids aus
1

deminerten 0 rigr lg i |m einem inerten organischen Losungsmittel, und-
gew(mschte alls lsoher des Retinoylchlorids aus dem inerten organischen Losungsmnttel

30 2. Verfahren nach Anspruch 1, worin das inerte organische Losungsmlttel ein dipolares aprotisches
Lésungsmittel ist.

8. Verfahren nach Anspruch 2, worin das dipolare aprotische Ldsungsmittel ein Ether, ein Amid, ein
aromatischer Kohlenwasserstoff, ein Ester, ein Halogenkohlenstoff, ein Nitril, ein Sulfoxid oder ein
35 Kohlenwasserstoff ist.

4. Vertahren nach einem der Anspriiche 1 bis 3, worin die Umsetzung auf einer Temperatur von unter
etwa 50° C gehalten wird.

40 5. Verfahwven nach einem der Anspriiche 1 bis 4, worin die Umsetzung unter einer inerten Atmosphére
ausgeflihrt wird.

6. Verfahren nach einem der Ansprliche 1 bis 5, worin die Umsetzung bei im wesentlichen Abwesenheit
von Licht ausgefiihrt wird.

&

7. Vertahren nach einem der Ansprliche 1 bis 6, worin die Retinoesure all-trans-Retinoeséure, 13-cis-
' Retinoes'aiure, 11-cis-Retinoesdure oder 7-cis-Retinoesiure ist. -

8. Verfahren nach sinem der Ansprliche 1 bis 6, worin das Retinoylchlorid das all-trans-Retmoylchlond der
50 folgenden Formel (V) ist:

10

1




304 2. Verfahren nach Anspruch 1, worm das inerte organi ani sche Losu Losungsm-ttel
eih di‘pol ares aprotisches Losungsmgpt@hm o11.B13. Verfahrg

wor i A das di pol are aprotische Losungsnittel ein Ether m[, mﬂ’m ﬂr m,
.aromati scher Kohl enwasserstoff, ein Ester, ein Hal ogenkoHl efist b

N|tr|I ein Sul foxid oder ein 35 Kohl enwasserstoff ist. 4. Vbrfahren
nach elnen1der AnsprUche 1 bis 3, wonin die Ugsetzung auf einer Tenperatur
von unter etwa 50" C gehal fahrepeach ei nem der
Ansprtiche 1 bis 4, worin ] SMfier i nerten Atnosphare
ausgef ~Htt wird. 6. Verfah ach ei nem der AnsprUche 1 bis 5, worin die
Urset zung bei imwesentlic Qesenheit von Licht ausgé¥Xhrt wrd. 45 7.
Ver f ahren nach ei nem der Ansprtche 1 bis 6, worin die Retinoesaure

al'l -trans- Reti noesaure, 13-cis- Retinoesiure, 11 -cis-Retinoesdure oder
7-ci s=gf i noesaure ist. 8. Verfahren nach einemder Anspr~che 1 bis 6,

warin das RetyenardChibd bindh Garsandbricnb r1‘¥'§8 Rielid muﬁahmhb%rﬂ%ldﬁgmchlond zuvor als
f ¢l genden Forgzgkiok Miieh Sbrageridt. 10 . 1 - ~~~~~~~~~
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QV) >10 910, \RFrhradi @ioh BAEM d8i ARPAIEIRI1 KE SPWArin Gdae DimedihyBhi ormdatidinuntbamrid als eine
Dijret hylsghl ordseungrenvehidet wiricdié ot ieltler inéden Gds gedpas varti@ifist. i sol i ert worden ist.
19. Verfahren nach einemder AnsprUche 1 bis 9, worin das

Difmet hyl chl or f or mam di ni unchlorid als el ne 15 Ldsung verwendet wird,
dije mt eineminerten Gas gespUt worden ist. 20 25 30 35 40 45 50 55
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