Purification process The invention relates to a purification process for an
all yl am ne pharmaceutical. It concerns a process for purifying crude

t er bi nafi ne base. Terbinafine, particularly in the formof the hydrochloride
acid addition salt form is known frome.g. EP 24587. It belongs to the
class of allylamne antinycotics. It is comrercially available under the
trademark LamsilR It is effective upon both topical and oral

adm nistration, in a wide range of fungal infections. Terbinafine is
particul arly useful against dermatophytes, contagi ous fungi that invade
dead tissues of the skin or its appendages such as stratum corneum nail,
and hair. Terbinafine representPurificatigmpfocessnt advance in antifungal therapy
based on its potent fungicidal action in vitro and rapid clinical efficacy
i n various dennatophyte infections when given orally as well as topically.

It is a potent inhibifor of_ ergosterol hiosyn Si.S ((ANN. d. Sci. 544
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synthesis _is. only partially inhibited, cell growh is conpletely arrested.
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Vi ce- vegiven. ordtiysasprellsas ddpically. It is a potent inhibitor of ergosterol biosynthesis

{Ann. NY Acad. Sci. 544 [1988] 46-62), it blocks the action of squalene epoxidase, thus

inhibiting the transformation of squalene to squalene epoxide. Although ergosterol synthesis

is only partially inhibited, cell growth is completely arrested. This suggests that the fungicidal

effect of terbinafine may be related to the accumulation of squalene, which at high
concentrations may be toxic to the fungus. The spectrum of activity of terbinafine in vitro
embraces all dermatophytes of the genera Trichophyton, Epidermophyton and Microsporum.
The mean minimum inhibitory concentrations for these dermatophytes range from 0.001 pg/ml
to 0.01 pg/m] (Science 224 [1984] 1239-1241). Terbinafine is also active in vitro against
molds and dimorphic fungi, and against many pathogenic yeasts of the genera Pityrosporum,
Candida and Rhodotorula.

The structure of terbinafine is as shown in formula I

‘fHa

CHyN—CHy CHZCH—CZ=C—C(CH),

and its chemical name is i.a.
(E)-N-(6,6-dimethyl-2-hepten-4-ynyl)-N-methyl-1-naphthalene methanamine.



suitable acid addition salt fornms are the hydrochloride, the lactate, the
ascorbate and the nmlate, e.g. the L-(-)-hydrogennal ate. The free base and
t he hydrochloride and mal ate salts are preferred. As appears fromfornmula I
above, terbinafine is an allylam he conmpound with a triple bond conjugated
with a double bond in the side chain. Terbinafine was invented nmany years
ago (see e.g. EP 24587, Exanple 16), .and such conjugated enyne structure
was, and still is, highly unusual in the pharnaceutical field, constituting
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e. 9. E rhlbte, gnbesL¢)-hytirogeninalétbeThe focbasé diitblly hpdtdchdd@del dhdimalateifalist t i ng pure
penta-1, 2- d| en-4-yne to sinple distillation at its normal boiling
tenperﬁ%?’éeﬁed 57, already results in deconposition. Simlarly, the
(non-conj ugat ed) 1-al ken-4yne dinmer [CH2 H CH2-C=C-C(CH3XOH)-]12, i.e.

6, 7- di net hyl - dodeca-1, 11-1ien-4, 8-diyn-6,7-diol (compound V in H
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pol ynerizes when neat, and utions thereof fhernol yse at 170-190C to give
napht haliighly mmwenpl in therrélmmpuhﬂay§¢lé, aohstitiling anevelstpotuil fiephyrEjriznedicidal( E, E)
| sonmers |v s ot her products or a polynmer (J. Am Chem Soc. 114

[ 19921 21). Further, isonerization of conjugated enyne conpounds e.g.
t he ether Batﬁm&ﬂ%ﬁpﬁﬂam&umuyhﬁhméicﬁWMmmémamﬁmﬁtbﬁﬂﬁe conmpound
may be acconpani ed by consi derabl e | yneric residue after distillation,
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- 3- distillation at elevated temperatures.
Thus it appears from e.g. E.R.H. Jones et al,, J. Chem. Soc. (1960) 341-346 that
submitting pure penta-1,2-dien-4-yne to simple distillation at its normal boiling temperature of
57°, already results in decomposition. Similarly, the (non-conjugated) 1-alken-4-yne dimer
[CH;=CH-CH,-C=C-C(CH3)(OH)-], i.e. 6,7-dimethyl-dodeca-1,11-dien-4,8-diyn-6,7-diol
(compound V in H. Disselnkétter and P. Kurtz, Ann. Chem. {1964] 26-34) undergoes
considerable decomposition upon distillation under reduced temperature (85-90°C) and
pressure (0.05 mxm Hg), as well as upon renewed distillation at 81-85°C and 0.03 mm Hg.
Further, the enediyne (Z,Z)-3,7-decadiene-1,5,9-triyne readily polymerizes when neat, and
solutions thereof thermolyse at 170-190°C to give naphthalene, while the thermolysis of the
corresponding (E,Z) and (E,E) isomers gives other products or a polymer (J.Am.Chem.Soc.
114 [1992] 3120-3121).
Further, isomerization of conjugated enyne compounds, e.g. the ether
CH;CH=CH-C=C-CH;0C,H5 to the corresponding 1,3,5-triene compound may be

accompanied by considerable polymeric residue after distillation, resulting from accompanying
1,6-elimination of ethanol, while replacement of the -OC;Hs group with an amino group
resulis in aromatization (Van-Dongen, J. et al., Recueil Trav. Chim. Pays-Bas 86 [1967]
1077-1081).




Additionally, overall, remarkably, it appears frome.g. the above
publications that when distillation is effected at all with enyne
derivatives, this is usually effected at tenperatures below or slightly
above 100C, especially bel ow about 125C, as is to be expected with highly
reactive conpounds susceptible of deconposition or degradation or

pol yneri sation, or even explosion, gpon. heating. This appears al so for nost
of the al kenyne derivatives disclosed in- e.g. Recueil Tray.Chi mPavs-Bas 85
(1966) 952-965 and Zh. Ork. Khim 3 (1967) 1792-3 (CA 88 [1968] 12370), while
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the sum of all peaks is named area-%; in the case of the Z-isomer, area-% should be

approximately identical with weight-%):

Heating time By-product 1 Z-isomer Unchanged E-isomer
(h) (area-%) (area-%) (area-%)
0 0.09 0.25 97.6
7 0.57 0.34 96.6
23 0.92 0.45 94.7
32 1.20 0.52 92.0

By-product 1 = (methyl)(naphthalen-1-ylmethyl)amine

On the other hand the product solidifies already below 43°C.

One would therefore normally refrain from effecting operations requiring substantial
application of heat when working-up a chemical compound with such an unusual structure,
particularly when this is associated with limited thermal stability, especially in large-scale

operations, such as in the industrial production of a pharmaceutical. For example, in



chr omat ogr aphy. However, it has been found that, surprisingly and
counter-intuitively, terbinafine base may be submtted to distillation with
no particularly unfavourable effect. Further, it has been found that such
distillation maybe effected at el evated tenperature, e.g. even at a
tenperature significantly higher than 100C, e.g. from about 110C to about
170C, preferably from about 125C to4about 165C, especially about 160C, and
under correspondi ngly reduced pressure, e.g. 0.2 nbar at 1.60C (jacket
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terbi nafi ne base and acid addition salts, e.g. in anounts of at |east about
5 kg, preferably at |east about 50 kg, especially at |east about 200 kg,
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about 800 kg to about 900 kg, especially about 850 kg purified product in free base form

per distillation batch or run.

The invention therefore concerns a novel process for the purification of terbinafine
comprising subjecting crude terbinafine in free base form to distillation and recovering the
Tesultant product in free base or acid addition salt form, hereinafter briefly named "the process
of the invention".

The process of the invention is particularly useful for separating terbinafine from
contaminants, e.g. metal contaminants resulting from its chemical synthesis, e.g. from
catalysts, such as copper and/or, in particular, palladium contaminants, particularly for
reducing or eliminating contaminants resulting from synthesis in accordance with or similarly
to the processes described in e.g. Banyu EP 421302 and/or Dipharma EP 1'236'709,

e.g. by reaction of (E)-N-(3-halo-2-propenyl)-N-methyl-N-(1-naphthylmethyl)amine
(compound of formula IV of EP 421302 wherein R'? is methyl, R*' is 1-naphthylmethyl and
W is halogen, e.g. bromo, preferably chloro), with 3,3-dimethyl-1-butyne (compound of
formula V thereof, wherein R’ is tert-butyl) in the presence of a palladium and/or a copper



together with bis-(triphenyl phosphine) palladium (I1)-dichloride or

tetral ds(tri phenyl phosphi ne)pall adium or a further palladium, copper- or
pal | adi um copper-cont ai ni ng catal yst selected fromthose disclosed in EP
421302 A2, e.g. on page 7, line 54 to page 8, line 18. The process of the
i nvention may be effected by conventional neans. It preferably is effected
as a so-called "gentle" distillation3rocess. It may e.g. be effected as a
batch distillation, or preferably in continuous or sem -continuous manner,

and esgaalysite biain terbinafine basgaThe catalyst is 9.2 creper(Digdides by capper(Bisdilebet ween

heatin E%EE C gﬁa-i Ay he order of 10 cm thus
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results 1n a pro cont al ni ng s than 1 ppm copper, or less than
2 ppm [k pattibetweas evipbmioriand dondsnseris unobstructed. With short residence time and

lower distillating temperatures, thermal hazard to the organic material is greatly reduced.

The process of the invention using short path distillation may be effected using
commercially available apparatus, e.g. as commercialised by UIC GmbH,
D-63755 Alzenau-Horstein, Germany. A convenient setup is e.g. as illustrated in the Figure.

Short path distillation is preferred. It allows short heating time of the mixture which it is
intended to purify, as well as cyclical processing, with corresponding improvement in yield of
purified product. Further, thickness of the material on the evaporator wall is reduced, allowing
lower evaporation temperature and shorter residence time. Very efficient separation from
contaminants is achieved thereby, without need for further purification steps such as by
chromatography or recrystallization, or using large amounts of charcoal.

Thus, starting from a raw tetbinafine base product containing for example from about
10 ppm to about 200 ppm, e.g. about 50 ppm palladium, and/or from about 10 ppm to
about 100 ppm, e.g. about 30 ppm copper, one-step short path distillation results in a product



conventional analytical nmethods such as atom absorption spectroscopy. O her
contam nants, if present, in particular organic conpounds, such as
(et hyl ) (napht hal en- | -yl met hyl ) am ne (by-product 1);
2,2,7,7-tetramet hyl octa- 3, 5-di yne (by-product 2); and the Z-isoner of
terbinafine, may be elimnated thereby only partially or not at all, e.g.
by product 1 and the Z-isonmer of ter¥tnafine. The invention thus includes

1 - a process for the purification of terbinafine which conprises
s ub j ecenigniag lpsethee § pppedopper, Worﬂerseﬂmbasv@ntpﬂhdm afideternined nging and

recove :E% acid addition salt form -
a procé‘léﬂs% oti %‘%&%%ﬁ%@rﬁ&ﬁ gb%brs @ugﬁ%;ﬁecﬁ? Sﬁlfh distillation; - a
process asomeﬂaneaﬂnﬁhm;efpt%ﬁeiﬂpzﬂlmﬂarbf@himmpauﬁfsfﬁ@h@@l at a tenperature
above 100C§ under reduced_ pressure; ocess as defined above wherein

the cr (ehyldpaphthalenrieyimethyDeaminedby-produst b; p?afﬂadmmetbﬂqstt@ﬁ,sadlyne

copper ;60 - n the

purifi g@ﬁ@ﬁ?ﬁ%ﬁ%ﬁ?ﬁﬁe@%&{tﬁéﬁﬁgﬁam pan{'ﬁ%}l um a Pm’%l““?g"{ han 1 ppm
copper notat all, g bppeodast Vaid theB-isney of tetbdiating. t he crude terbinafine contains
nore than 2 ppm palladiumand/or nore than 1 ppm copper, and the resul tant
purified product contains less than 2 ppm pall adium and/or less than | ppm
copper; - PhdihPGEos ths ifbidesss. above wherein at least 5 kg purified product
in free base formis prepared per distillation batch or run, preferably at
| east 50 kg, especially at |east 200 kg; - a process as deflned above
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catal yst; purlfled terbinafine in free base or acid addition salt form

V\henevera@@mﬁb Wy a process as defined above; and - terbinafine in free
base or a ti.0 t han 2 ppm pal | adi um and/ or
| ess tﬁaﬂ cess%? %ﬁ%ﬁ{@lﬁ@&@ﬁﬁ&@e@%ﬁ@% %% ude product in free base
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under reduced pressure;

- aprocess as defined above wherein the crude terbinafine is prepared using a palladium-
and/or a copper-containing catalyst;

- aprocess as defined above wherein the purified product contains less than 2 ppm palladium
and/or less than 1 ppm copper;

- aprocess as defined above wherein the crude terbinafine contains more than 2 ppm
paliadium and/or more than 1 ppm copper, and the resultant purified product contains less
than 2 ppm palladium and/or less than 1 ppm copper;

- aprocess as defined above wherein at least 5 kg purified product in free base form is
prepared per distillation batch or run, preferably at least 50 kg, especially at least 200 kg;

- aprocess as defined above wherein the crude terbinafine in free base form is prepared by
reaction of (B)-N-(3-halo-2-propenyl)}-N-methyl-N-(1-naphthyimethyl)amine with
3,3-dimethyl-1-butyne in the presence of a palladium and/or a copper catalyst;

- purified terbinafine in free base or acid addition salt form whenever prepared by a process
as defined above; and |

- terbinafine in free base or acid addition salt form comprising less than 2 ppm palladium
and/or less than 1 ppm copper, whenever obtained from a crude product in free base form

comprising more than 2 ppm palladium and/or more than 1 ppm copper.



Exol anation of the Fieure: 1. Qutflow of distillate 2. Connection to vacuum
punp 3. Heat inflow 4. Condensor 5. Space under reduced pressure 6. Rolling
wipers (distribute crude product evenly to forma filnm 7. Heating jacket

8. Sealing liquid, intake 9. Flange for gearing 10. Crude product i nput

11. Qutlet for heat medium 12. Residye outflow 13. Inlet for cooling water

14. Qutlet for cooling water The fol I'0W ng Exanples illustrate the

i nventi On. ALt eie atures are in degrees Centigrade. 1000 nbar = 750. 06
nHg; AN o1 AAC IRIEeS on. Exanpl e 1: Batch distillation (laboratory
scal e) L+o0PWHeY of fisllate or bi nafi ne base containing 0.3 area- % of

(et hylz( @Wéwaqmmmmyl)am ne (by-product 1) are mixed with 20 g
peanut HegbinfloWe mixture is heated to 142 at 0.3 nbar pressure (jacket

t enper ad.ur@ontiespr After 2 hours, 96.4 g of purified terbinafine base as a
yel | owi Sh $has¢ udepteducsdgpresburé g of a dark brown residue are obtained. Due
to the gheRétihg wifeRq(HistHbuld GuAir6ductibvehiy tb @ik hours at 142) the

di stillat enesmiag ks about 1 area-% of (nethyl) (naphthal en-1-yhnethyl)am ne

(by- pr ogiuogeaﬁﬁg &i%ﬁﬁé’n ned by gas chromatography (experimental

conditi gn ﬁmpl e 2). For large scal e production the distillation
time an t e her Erpact woul d be considerably higher. As a consequence
a signi concentration of by-product 1 can be expected unless
t he dis I%Edi“gnkept short, such as with e.g. "short path"

distill & “‘Tﬁgmé'?"ude terbi nafi ne base used as a starting material is

pr epar elj3 b‘}ﬂef o5 gegling wter

14. Outlet for cooling water

The following Examples illustrate the invention. All temperatures are in degrees
Centigrade. 1000 mbar = 750.06 mmHg; ppm = part per million.

Example 1: Batch distillation (Iaboratory scale -

100 g of crude terbinafine base containing 0.3 area-% of (methyl)(naphthalen-
1-ylmethyl)amine (by-product 1) are mixed with 20 g peanut oil and the mixture is heated to
142° at 0.3 mbar pressure (jacket temperature 190°). After 2 hours, 96.4 g of purified
terbinafine base as a yellowish distillate and 21.4 g of a dark brown residue are obtained. Due
to the thermal impact during batch distillation (2 hours at 142°) the distillate contains
about 1 area-% of (methyl)(naphthalen-1-ylmethyl)amine (by-product 1) as determined by
gas chromatography (experimental conditions: as for Example 2).

For large scale production the distillation time and the thermal impact would be
considerably higher. As a consequence a significantly higher concentration of by-product 1

_can be expected unless the distillation time is kept short, such as with e.g. "short path"
distillation.

The crude terbinafine base used as a starting material is prepared by reaction of
(E)-N-(3-chloro-2-propenyl)-N-methyl-1-naphthalenemethanamine and 3,3-dimethyl-1-butyne
in n-butylamine and water in the presence of catalytic amounts of copper(Diodide and
bis-(triphenylphosphine)palladium(Il)-dichloride along the lines as described in Example 13 of
EP 421302 A2, but without submitting the resultant product to silicagel chromatography.



(E)-N-(3-chl oro-2-propenyl)-Nnethyl -1 -napht hal enenet hanam ne and
3,3-dinethyl-l-butyne 1in n-butylamne and water in the presence of

catal yti c amounts_of copper(l)iodi de and

bi s-(tri phenyl phosphi ne)pal | adi un{I1)-dichloride along the lines as
described in Exanple 13 of EP 421302 A2, but w thout submtting the

resul tant product to silicagel chroneéography. -8- Exanple 2: Short path
distillation (laboratory scale) In a comrercial thin-filmevaporator (from
Leybol d- Heraeus GrbH, Hanau, Germany: dianeter of heated drum7 cm length

25 cm I 0 sl 3S U scalgtar.  TeflonR rotor at 450 rpm
179 ¢ QC!M - HSE ST e 5 escribed in Exanple 1 above) are
m xed Wit hhfa &Iﬂnﬁeﬂnﬂﬁn-ﬂldl e@d@dra’t&%@fr&hﬁ:%ﬁ&d—!fﬁrd&ﬁ@ﬁ&@ﬂt Plabdh, Géﬁﬁﬁxg'

ar y slowy

evacuation of the whole systemto O distillation starts

dr oppi dipmetss ofhsafad-drumn gnstlprgting Hem; Qﬂéh%ﬁlégqu ﬁbsoz" opressufeb i mbar errper ature

160) ® | or only a
few s\é\@%ﬂﬁl 1%%{% ﬁﬂﬁg&?gg%@%ﬁ%@ﬁ%&@ ur| ?g%F ?Q&Dﬂn%%“ﬂ leelbase as a
yel | owiabéve)larsmiikedrivith 89 g)petaﬁutrtﬂchnd\ﬂhi mixnirs isteaica s 56% edienetdeudiopph pal | adi um
andlessthanlppmco The. chem cal @ﬁﬁlty of the distillate is 98.6 %
t er bi nahg Weelsysteny to 0.2 %é@ﬁmonswaxﬁle drapping the mixtwg ptethe Bighphy (HP- i

I aLXIN 65
Col um TR DA ol it gy AP e B ATIR bkt | BebePd O e ©°
terrper@bintﬁarﬁﬁﬂafsmsemds ABerhats) i &l gw%)efmmfmﬂm’mngﬁijamaSaﬁo to 270;
heat i te 20/ m l ddi 10.5 tillat d d 0.4
of an PGSR © hed, whichisroammmelonih | pRmenBibaitRi iy or
2,2, 7, 71ﬁp%5 l-h',l‘hé’eﬁeﬁn@aliugi?’!?ﬁhé BidkiOR 98le ‘?Jterbﬁ&ﬁn@ﬁﬁ‘s%%ﬂé EDiHéxhér)( of

terb| naflne ase as determn by gas chromatography is as follows® Before
di stil Iaatletmmmefdlaﬂrgadlchltomaltmmphm (HP-d reobbenny crodslimk$d tptaybsiloxangulenith By- pr oduct

1 (areg; %) rod re 7.0.2 .Z-is ar ea- 0/ 6)
0. 570" 30 5 ficRictn diogumh b i ipa RN 3 iy g fonifil etuet_°

(FID) temperature 300°; injector temperature 250°; temperature gradient 50° to 270°; heating

rate 20°%/min). In addition 10.5 g of distillation residue and 0.4 g of an oily sublimate were

obtained. The sublimate consists mainly of 2,2,7,7-tetramethylocta-3,5-diyne (by-product 2).

The overall purity of terbinafine base as determined by gas chromatography is as

follows:
Before distillation After distillation
(crude product) (pure product)
By-product 1 (area-%) 0.1 , 0.1
by-product 2 (area-%) 0.7 0.2
Z-isomer (area-%) 0.3 0.3
E-isomer (weight-%) 95.6 98.6
Pd (ppm) 177 1
Cu (ppm) 19 <1

Example 3: Short path distillation (industrial scale)

Distillation of crude terbinafine base is carried out in a fine vacuum distillation apparatus
(UIC GmbH XD 150) using short-path distillation with two serial evaporators. Hereby the
material is constantly fed and distributed to the inner surface of a vertically oriented

evaporator. As the liquid flows downward, an axially arranged roller wiper system distributes



Exanple 3: Short path distillation (industrial scale) D stillation of crude
terbinafine base is carried out in a fine vacuumdi stillation apparatus
(U C GrbH KD 150) using short-path distillation with two serial evaporators.
Hereby the material is constantly fed and distributed to the inner surface
of a vertically oriented evaporator. As the liquid flows downward, an
axially arranged roller w per systemdistributes -9- this liquid as a thin
filmwhich is constantly m xed (see F?‘gure). This gentle distillation

met hod t.herefore. reduces.bath the naxi num eyaporation tenperature and the
r esi deﬁ@%ﬁfl‘?‘lﬁﬁs agynﬂﬁ:apﬁg B?Défaﬂﬂ%m’ﬁerﬁrgs%etFéWPh&m%gﬁﬁﬂ? gistiltiopa] ues are

t ypi calpethdditberaford Rk Soth the fnﬂiiﬁihﬁﬁévab?rﬁii&n ﬁﬁl}p&%ﬁﬁlé %gle&ggééﬁe&%&me i nternal

limt of product receiver: 800; jacket Iimt of resi - upper

and | owehigh franeraiyire) i nits of evaporators 1 and 2: 100; -jacket limt of
evapor at or 160 After contral of whol e apparatus for enptiness
and cl eanl ?%%gt%%ﬁierﬂ%? rﬁaiyg%ﬁtﬁ%’pl%ﬁyﬁ%ttaﬁ%‘g&ﬁﬁorators whi ch can be reached
by t he -gitéraldirioopfeading tmkcmegked: -before and after evaporator 1. 1.6 X

10- 1 nhastemat ikebOpadRN 3R@IveE: 0o Hacket fimit ok Peshiullak; go°; af ter evaporator 2
4.7 x 1% ahd 10%etinterhBirtts e r%f&s'}raﬂggz tighdi nafi ne base (prepared
ela

anal ogoy ove) and 120 kg peanut oil is then
transfe?}&egjl]?@tgﬁi‘&?%@ |nig&fda2r?li. The peanut oil _wll ensure that no crusts
wi || bui | dAfer éomiotief thi evheleapparatuofor emptitess and éleghlinefRphd Batiiduleehciihh a

m xture of 20 to 30 kg .dry ice and about 301 of ethanol (94 %, and
terrperé’fg?@e\vl%ﬂoﬁ"é%rs& ch cqg,bg seashedhy the diffysien pumpeisshecked:t he resi due

recei Ve%éjh%d-aﬁe@%ggral%l_e\d_ j@ Rbal: 120;. - condenser of evaporator 1:
S0; - & foraigpor ator 2 2 mbar CONdenser of evaporator 2: 45. The

. ?éeﬂj . 10 X ] nbar; . e :
|nternalaﬂgrem§[rgtw§:e of the AP DS Sl ver 1S set to 50 as the nelting point

of the”
A mixture of 872.5 kg crude terbinafine base (prepared analogously as described in
Example 1 above) and 120 kg peanut oil is then transferred to the feeding tank. The peanut oil

will ensure that no crusts will build up inside the evaporators. The cooling trap is filled with a
mixture of 20 to 30 kg dry ice and about 30 1 of ethanol (94 %), and temperature values are

adjusted as follows:

- jacket of the residue receiver: 40°;

- jacket of evaporator 1: 120°;
- condenser of evaporator 1:  50°;

- jacket of evaporator 2: 155%;

- condenser of evaporator 2:  45°.

The internal temperature of the main receiver is set to 50° as the melting point of the
product is around 42°.

When all temperatures are reached the crude product is fed to evaporator 1 with a flow of
about 1.5 Vmin. The distillate (rest of solvents) of evaporator 1 can be collected in the gauge
as its volume is small. The residue of evaporator 1 is transferred to evaporator 2 to distill the
crude base, which is collected in the heated main receiver (1.4 1/min) as a yellow liguid.

When all the crude mixture is distilled (around 11 h) the residue of evaporator 2 is
transferred to the feeding tank and distilled again. Thereby the jacket temperature of
evaporator 1 is reduced to 110° and the jacket temperature of evaporator 2 is reduced to 140°.

After the distillation of the residue is completed (around 2 h) the new residue wiil be
cycled through the evaporators until the flow of the product has reached around 0.2 Vh. Before
the cycling can be started the jacket temperature of evaporator 1 is reduced to 100° and the



product is around 42. Wen all tenperatures are reached the crude product is
fed to evaporator 1 with a flow of about 1.5 I/mn. The distillate (rest of
sol vents) of evaporator | can be collected in the gauge as its volune is
smal |l . The residue of evaporator | is transferred to evaporator 2 to distill
the crude base, which is collected in the heated main receiver (1.41/mn)
as a yellow liquid. Wen all the cruge mxture is distilled (around 1 | h)
the resi due of evaporator 2 is transferred to the feeding tank and distilled
agai n. cbhéonedrterhperatnreodfeyagoesatinel Blindrensed to GOY apariag the cclify thegdeioet to 110 and
the jacket tenperature of evaporator 2 is reduced to 140. After the

di stil Idaﬁquﬁ??i\??"‘? 3L due i s conpleted (around 2 h) the new residue will
be cycled tAinpiga Resil I lant . has reached
around 0. 21/ h. Bef(g?geﬁt feaaéls Iin&%ggﬁ%éi}?t%%%géﬁgﬁgpﬁé%ﬁe 1"E]“rérrper ature of
evapor atitrogeh. The peductdibm the biyin seeiverie fillédat abamd S0 mmto drgse Aoample Bf
evaporator 2.i.s jncreased .t . Dur,i t he cl.ing the received distillate
beconesta]EFRraRgﬂ?edﬂmfﬁ@We fq-gﬁ‘éhea?lgfﬁi%“mP%GFS‘?/E?S&P"}”a%b?Rh‘EE?“S h) the
appar atMsreliSwdsH3ePRS s détdrhindd/ by 288 BitomMograph? Tkl yidit Wik 8561 B! mé ecei ver is
filled at around 50" into drunms” "A sanple’is " taken and the drunms are

wei ghedcmobntofdeppercanid/qypalladinnf left vas verysiall oe undete@tabls (fess Hiapleppm).here it

aount of T drsmainine Fies rpud oyl GR Y vt ds kek s dlalethi o (f con
than 1 atorl (6nd B@RbAUeAEhtdsRT iR oliRg ﬁiiﬁ%%é&ﬁxﬂﬁ%dﬂﬂéﬁkﬁne‘?&téd. AR Sivet Was

128 kg), the distillate of evaporator and the condensates of the cooling
traps desixduidbenecicaning 0fibe erparatusds effg¢atesk five to six batches a cleaning of
the apparatus is effected. Conparati-ve Exanpl e: Charcoal treatnent

(l aboratory scale) To 404 g of a solution of crude terbinafine base in

cycl Ohemﬁga%gemhmlear@ngms@tmaﬂ(meatbgehgaiep Exanpl e 1 above from 100
g (E)-N-(3-chl oro-2-propen - N net - 1-napht hal ene- net hanam ne) is added
10 g acti vé‘f‘b@“cﬂ%ﬁ%‘@&l“o{‘ﬂ%ﬁ“@e !ﬁdﬁ?"a%ﬁbaw chslghexane (prepacgdiapslagpuslyr 17 hours
at 20- : | ' at reduced
pressurzzg %‘b@g@’g@ﬂ‘%i %vg%}gﬁ%dgé/@ggﬁ Eﬂg‘b"%ﬂtﬁgg“ﬁm@ﬂﬁ%’lg cont am nat ed
wi t h 14]-pgphihapeneineelhanmminEhis adtiehl Cabetivatet charcdal (Merit@upsa™). ¢Bliednixtirs 95 % as

determ ned b a chrongm raph experinental condjitions: as for _Exanple
2) . is st?rrecy fo1g 1’? hours at 20_55%%113 %e)r/l ﬁ(lte%(e%. Alfter evapora%lon 01' 151{3 S0 %‘ent a{‘s reduced P

pressure 110.5 g (89 %) terbinafine base is obtained, which is contaminated with 14 ppm
palladium. The chemical purity of the oily residue is 95 % as determined by gas
chromatography (experimental conditions: as for Example 2).



-11- Gainms: 1. A process for the purification of terbinafine which

conpri ses subjecting crude terbinafine in free base formto distillation at
el evat ed tenperature and under correspondingly reduced pressure, up to a
tenperature where still only limted thermal decomposition is observed, and
recovering the resultant product in free base or acid addition salt form

2. A process according to claiml which conprises short path distillation.

3. A process according to claim| or12 wherein distillation is effected at a
tenper%gﬁig:above 100C and under reduced pressure. 4. A process according
to clai r 2 wherein the crude terbinafine is prepared using a palladium
and/ or a copper-containing catalyst. 5. A process according to claim4

wher ei n ified. ontains | ess than.2 ppm pal | adi.um .and/or |ess
than 1 TobeBs b TarRGREN 6 o SRR e bt AP sPERE Rt BF e

t er bi naisk fiemaodisgilansn azieyated @mp2rapnang ahdea dortespondindly oedut@t @essiraruplo ppm

copper,_and the resuyl tant purified product contains less thap 2 m
pal | adiREE et Sonphapted eomalasmppsiion S 3ot aud RRRebREIN &ML 1 i m 1
or 2 whedeitinh fidedasraided hdditdnak fond. i n free base formis prepared by
reaction of (E)-N (3-hal o-2-propenyl)-Nnethyl-N (I-naphthylnmethyl) am ne
with 3, 3-dinethyl-1- butyne in the presence of a palladium and/or a copper

cat al ygtA plcestlaRoingdo P E&GicREGHIrREIWod Patk HRdiMtbn.Whi ch conpri ses short
path distillation in the preparation of purified terbinafine in free base
or acid addition salt form 9. Use of a process according to claim8 in the

prepar 3t A prc@h aRuididyit@elatel B DARdroIR disMIALER HB8&I Ah t@Giethrurdgibivt impcsal t form

conprising | ess than 2ppm pal | adium and/ or |l ess than I ppm
and under reduced pressure.

4. A process according to claim 1 or 2 wherein the crude terbinafine is prepared using a paliadium-

and/or a copper-containing catalyst.

5. A process according to claim 4 wherein the purified product contains less than 2 ppm palladium

and/or less than 1 ppm copper.

6. A process according to claim 4 wherein the crude terbinafine contains more than 2 ppm palladium
and/or more than 1 ppm copper, and the resultant purified product contains less than 2 ppm

palladium and/or less than | ppm copper.

7. A process according to claim 1 or 2 wherein the crude terbinafine in free base form is prepared by
reaction of (E)-N- (3-halo-2-propenyl)-N-methy[-N- (I-naphthy|methyl) amine with 3, 3-dimethyl-1-

butyne in the presence of a palladium and/or a copper catalyst.

8. Use of a process according to claim 1 which comprises short path distillation in the preparation of

purified terbinafine in free base or acid addition salt form.

9. Use of a process according to claim 8 in the preparation of purified terbinafine in free base or acid

addition salt form comprising less than 2ppm palladium and/or less than | ppm.



