WD 98/ 38166 PCT/ GB98/ 00605 PROCESS FOR
THE PREPARATI ON OF 10, 11- DI HYDRO- 5H- DI BENZ(] A, D] CYCLOHEPT- 5- ENES AND

DERI VA- Tl VES THERECF 5 The present invention relates to a process
for -the preparation of 10, 11-di hydro-5H di benzo [a, d] cycl ohept-5- enes such
as [orat adVRO8EeE anti - hi stam ne ethyl 4-(8-chloro-5,6-dih BR{060Fenz o

[5,6] cyclohepta [1, 2-b] pyridin-11-ylideng 10

pi peri di ne-1-carboxylate (loratadine) is a potent, |long acting derivative

of azatadi ne which shows negligible CNS side effects. [err] 15 20 25 30 35
The presence of the chlorine atomat the 8-position nakes the chem stry of

| or at adi ne uni quel y probl emati cal -2- and reductive-preparations are

i nef f ect i iobREHEETIR PREPRRAROR O 10,9f-DHYDROISHEDIBENZGMEDRYOLGHEPT-GFENES AND DERIVA-
US- A- 3, 326r9¥THEREDF ani .et al ) di scl oses processes for preparing various
aza-di benzo[ a, d] - cycl oheptene 5 derivatives which involve production of

a tricyclig ketone wihehpresesartiarention felgbesdtoeagprocess otk the

preparation of 10,11-dihydro-5H-dibenzo(a,d]cyclohept-5-
enes such as loratadine.
The anti-histamine ethyl 4-(8-chloro-5,6-dihydro-
11H-benzo (5, 6] cycloheptail, 2-b]pyridin-11-ylidene)
10 piperidine-1l-carboxylate (loratadine) is a potent, long
acting derivative of azatadine which shows negligible
CNS side effects.
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The presence of the chlorine atom at the 8-position
makes the chemistry of loratadine uniquely problematical



from 4-chl oro- N-net hyl piperidine. Dehydration gives the N-nethyl product.
The process is, however, hindered by the anmount up to 30% of 1, 6-addition
product which is 10 generated in the Gignard reaction causing probl ens:
in yiel d awo98@8166i cati on. US-A-4,282,233 (Villani) discl os®CHGRIS/00605

pr epar ati 6n- of ~'I"or at adi ne fron1the product of the above reaction by

denet hyl ati on/ car boet hoxyl ation. 15 - A synthetic route to | or at adi ne
is disclosed in US- A-4,659,716 (Villani et al), US A-4,731,447 (Schumacher.

et al), US-A-4, 3{3 §§§u6§§bé“§%@@%ﬁ@tﬁﬂﬁsfﬂ¥§~Hﬁ§f¥%c€&v£*ﬁé8hﬁs@h%¥‘Stry1
1989, Vol 54, 2242 2244 unac?g et al.) which |nvplyes al kylatlon of the

di ani on of the §heopemo B t PFa r3ne aty Fhe BRIAFAFLIOr i di ne,
re-generation of theyginegl, ezs@slzgna(mimmlw aI)yCdi§@1b§ésV\bEBcEEé%E3

and denet hyl atipn/ carboetho at.i on. Thi roce hanpered b
Fhe need 1o uecbRE AFABALIHB, YRISTE ARE-TURARa 1 B Y LOREPtRREN Uy o

and a sup® - acideehvatbwesnwhdichl idamvicd vid- paroth RS grasof G dteicgblhiave

Fehot ons. bet wateat; vER: 18 xeabr el yirH Rlotiadd 8adll uhires

usi ng | ow val enfromt4nchioro- §¥methwﬂh@mpenﬂdgnewmeDEhydr@tpenlgnnes or
cypr ohept adi ne.p N9 RLLRGSS pRolles [ ol Hid AN AG5E LRS! ni lYRIL !

titani um has to e generated u5|ng it hium ne azaf dous
i ndustrial scalky alaebgmenatnypd too 30%e oaﬁadutG-ﬂdchemmlmdugt whuaim dim

reagent 4@ PrevgdfefrA€elCRAl LAR &2 1ignat RNt ¥n (dudiny §L88%ems in
yield and purification. US-A-4,282,233 (Villani)
discloses the preparation of loratadine from the product
of the above reaction by
demethylation/carboethoxylation.

15 A synthetic route to loratadine is disclosed in US-
A-4,659,716 (Villani et al), US-A-4,731,447 (Schumacher
et al), US-A-4,873,335 (Schumacher et al) and Journal of
Organic Chemistry, 1989, Vol 54,2242-2244 (Schumacher et
al.) which involves alkylation of the dianion of the t-

20 butylamide of 2-cyano-3-methyl-pyridine, re-generation
of the nitrile, Grignard reaction, cyclisation with
HF/BF, and demethylation/ carboethoxylation. This
process is, however, hampered by the need to use
hazardous organometallic reagents (LDA or butyl lithium)

25 and a super-acid environment of liquid HF and BF; gas.

Cid et al have reported (Tetrahedron, 1988, Vol 44,
6197-6200) that cross coupliné reactions between a
tricyclic ketone and a cyclic ketone can take place
using low valent titanium to give biphenylmethylene

30 piperidines or cyproheptadine. The process suffers from

- the disadvantages that low valent titanium has to be
generated using lithium metal which is hazardous on
industrial scale and by the need to use about 12
equivalents of titanium reagent to prevent the reaction

35 stopping at the diol stage.

In general there exists a need for improved
processes for preparing 10,11-dihydro-5H-dibenzola,d] -



In general there exists a need for inproved processes for preparing
10, 11- di hydr o- 5H di benzo[ a, d] - -3- cycl oheptenes which use | ess

hazar dous | and provide inproved yields and selectivj B98/0060
parti cul ar p‘?&%{ﬁéﬁﬁgustri al scal e production. The present inve%:?L{Gon seeks to .

provi de such an inproved process. 5 |t .has now surprisingly been
found that hetero- coupling of a tricyclic-adomatic ketone with an

aliphatic cyclic ketgne in the presence of |low valent titaniumgives_a high
yield of unsat uF¥FePRERNSNGPS LR L UGR ﬁe_aﬁn %FP&E@&%@W%%%@%@_

ket ones. 10 pypvidd imphevred\wiel@st ahdt 88ledtivityss PHreboll A8 Ush
from one aspact I PRYSHEIAIETH RTORUEF bUPdos Thep PESRRY diNFRI R ng
5, 6-di hydr o- 11Hsegks todiprowziaie, siichcanhipprovrednpsoceys. sing reacting a
di benzosubgrone or ag.a ' ' ' | 4 L ein

t he presenge of | ow g:a %@ﬁ%ﬁ%ﬁﬁr#%fﬁ?&%&% ?P’}ugléir Q{haaél IC})‘é(\%g ein

sai d | ow val ent cohpddingmafs ydreieyeticyaromatipr keboas wite drow 20

val ent titani um,¢QRelgls: GaRENid %&é%oﬁé %h( the- H%’%%E%%b'dffotl% avq.]_.eﬁné -

di benzosuberone or~aza der|vative thereof_conpo I's of r
titanium gives a high yield of unsaturated coupled

product with only traces of homo-coupled ketones.

10 Typically, the low valent titanium is present as
titanium (II) and only a slight excess of titanium
reagent is required.

Thus viewed from one aspect the present invention
provides a process for preparing 10,11-dihydro-5H-

15 dibenzo [a,d] cyclohept-5-enes comprising reacting a
dibenzosuberone or a derivatiﬁe thereof (eg. an aza-
derivative thereof) with an aliphatic ketone in the
presence of low valent titanium, ie. Ti(0), Ti(I) or
Ti(II). Preferably the low valent titanium consists

20 essentially of Ti(II).

Preferably the dibenzosuberone compound is of
formula I:

25

This Sheet Has Been Repla

_ TN

(wherein:

X denotes nitrogen or CH;.
and R', R?, R’ and R! which may be the same or
different independently denote hydrogen or a halogen
35 (eg. F, C1 or Br)). .
Preferably the dibenzosuberone compound is one in
which R? denotes a halogen (eg. chloro) and R!, R® and R!
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25 30 (wherein: X denotes nitrogen or CH, and Rerr] , Rerr], Rerr] and
Rl err] which may be the sane or different independently denote hydrogen or
a hal ogen 35 eg. F, d or Br)). Preferably the di benzosuberone conpound
is one in WQWISKES denotes a hal ogen (eg. chloro) and R[err]lfcwg?q"]"‘gd
Rerr]- -24- denote hydrogen and particularly preferably in which in
addition Xis nitrogen. In further enbodi memss X which is nitrogen may be
at the 2, 3 or 4 position as defined in formula I. 5 Preferably the
al i phati c ket ondenoteybyidrogen mnd ipartidylarky cpueferablym iopwhded 1in
N-substituted pLRAE| e exanmpl e a conpound of formula I
[err] 10 (mhere?ﬁaigggﬂ xPQEPQﬁﬂggﬁ%§%é hydrogen, | ower al kyl (eg

Clerr]-al kyl), CQ erFpRESEthersgRhednents, lgzonl(qu:brrf)pétrpgen may be
Sqerr] N(R err]jtegnk, 200kei0yd @OPsHIdicH £ MEFLLE4t ERIEGEAMRA gnd RS is

hydr ogen, a err]-alkyl” f er gbl rr]-al kyl roup opti onal

sﬁbst?tutéﬂ gg onL Opr%gp&p Yh %B;Xafggiaélc kgfgng gspcyglic andy
particularly preferably is an optionally N-substituted
piperidone compound, for example a compound of formula

II:
o)
10
N
|
Y
(wherein:
15 Y denotes hydrogen, lower alkyl (eg C,¢-alkyl),

CO,R®, SO,R®, CON(R®),, SO,N(R®),, CO,COR® or a N-protecting
group; and '
R’ is hydrogen, a C,.;,-alkyl (preferably C,¢-alkyl)
group optionally substituted by one or more amino or
20 C,¢s-alkylamino groups, a phenyl group optiocnally
substituted by one or more halo or C;-alkyl groups, a
C;.12-phenylalkyl group optionally substituted at the
phenyl by one or more halo or C,¢-alkyl groups, 2-
piperidyl, 3-piperidyl or piperidyl substituted at the
25 nitrogen atom by a C,_,-alkyl group);
and the salts thereof. _
Preferably the piperidone is one in which Y is the
group CO,Et.
The reaction proceeds via an intermediate diol
30 which, if desired, may be isolated by conducting the
reaction at a lower temperature. The olefin may be
prepared from the intermediate diol in a subsequent step
in a conventional manner.
The diol intermediate itself is novel and forms a
35 further aspect of the invention. Thus the present
invention provides a compound of formula III:



20 ( err]-al kyl am no groups, a phenyl group optionally substituted by
one or nore halo or (Jerr]-al kyl groups, a (err]-phenyl al kyl group
opti.onal Iy uted at the phenyl by one or nore halo or I
groups, 2= pi peu‘g 3-pi peridyl or piperidyl substituted at tﬁﬂ%@k@ )
nitrogen atomby a C[err]-alkyl group); and the salts thereof. Preferably -
the piperidone is one in which Yis the grof CTJerr]Et. The reaction
proceeds via an internediate diol 30 which, if desired, may be isol ated
by conducting the reaction at a |ower tenperature. The olefin may be
prepared fromthe internediate dig a'subsequent step in a canventional
manner. The diol internediate ovel and forns a 35 further
aspect of the invention. T invent i orupr ovi des a conpound of
formula I'11: - 5 -- [e ( Rlerr], Rerr], Rerr], Rerr],

X and Y are as defined 10. 2 before)RBThe preferred conpound I S:

[err] 15 20 The di benzosgberythe and al i phati c ketone reagents

(wherein R;, R,, R;, R;, X and Y are as defined
10 hereinbefore) .
. The preferred compound is:

— Ci
\
N'HO
15 Hi
This Sheet Has Been Replaced
; [
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20 The dibenzosuberone and aliphatic ketone reagents

are preferably reacted in substantially equimolar

quantities; however an excess of either reagent can be

tolerated, eg. the two reagents may be present in molar

ratios of from 1:2 to 2:1, preferably 1.5:1 to 1:1.5,
25 especially preferably 1.1:1 to 1:1.1.

Low valent titanium may be prepared, typically in
situ, by techniques known to those skilled in the art,
eg. by reaction of a Ti(III) or Ti(IV) compound or |
complexes thereof with a metal, eg. a group I, IIA or

30 IIB metal or another appropriate reductant. In one
preferred embodiment of the method according to the
invention, a combination of titanium (IV) chloride or a
complex thereof and zinc is used to generate low valent
titanium. This embodiment has the advantage that zinc is

35 relatively cheap and safe to use on an industrial scale.
A combination of titanium (III) chloride and zinc or
magnesium (or zinc and magnesium) may be used with equal
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are preferably reacted in substantlally equi nol ar quantities; however an
excess of either reagent cer Replackd eg. the two reagents nay be

present in nolar ratios of 1, preferably 1.5:
especi &l | WOP8eGep y 1. 1. Hs,mmzﬂwmﬂlv val ent titanium rég}%g;?{?’o‘gar ed
a Ti(l11) or Ti(1V) compound or :

in situ, using zinc eg. by reaction o
conplexes thereof with zinc. .In one prefefr&d-enbodi nent of the nethod
according to the invention, a 30 - conbination of titanium (1V) chloride
or a conplex tBateebsand zinc is used to generate |low valent titanium This

enbodi ment has the vay | R | o : use
on an industri al scgg f%%girén natv?ib%ﬁo#ﬁ?iﬁégléiaﬁqgﬁﬁl’l-?ﬁ?%gg%ﬁafaﬁcﬁ% nc
may be 35 ubedcmm@mlysumgn molar ratiesoefadcd wia il ithe .
i nventi on, gggf%ka%&§'@aJFQQ¥Q?‘f”t|y used in nolar ratios of 4:1 to

1:1, preferabl Typically, a slight nolar excess of titaniumb5
reagent i§ used oveFYPi€adidlnta o3 %Eh%ﬁ@okﬁéséﬁFesﬁlPﬁo@@ﬁ%ﬁlQﬂguH excess

may be used 'erS§bh%d :LsThi%éd tm#f&lﬁ@a&ﬁ@&ntsoﬁrREEBﬁ@ presmh@tl a nol ar
ratio of fromO,5 r ef er abl 1b 41, arthul Iy 2:1to
Gicedn ey be “uiad ibaderar

3:1 relative t® FH@“& éh be

conveni ently conductrhe ititanium reagent is preferably used at a molar
ratio of from 0.5:1 to 6:1, preferably 1.5:1 to 4:1,
10 particularly 2:1 to 3:1 relative to the dibenzosuberone.

The reaction may be conveniently conducted in
etherial solvents such as for example tetrahydrofuran,
dioxane and dimethoxyethane which are commonly used in
coupling reactions involving titanium. Nevertheless

15 ethyl acetate, iso-propyl acetate, t-butylacetate, DMF
and acetonitrile are equally effective for this purpose.
Tetrahydrofuran is preferred.

The reaction temperature may be conveniently in the
range -10°C to the reflux temperéture of the chosen

20 solvent, but is preferably 100°C or less, especially 20
to 60°C. To prepare the diol the reaction temperature
is preferably below 10°C. |

As noted above, Y may represent an N-protecting
group and suitable groups includes acetyl, benzoyl,

25 ethoxycarbonyl, t-butoxycarbonyl, benzyloxycarbonyl,
benzyl, methoxy benzyl or 2,4-methoxybenzyl groups. The
optional subsequent cleavage of a N-protecting group may
for example be carried out by conventional means eg.
hydrolytically, hydrogenolytically or in the presence of

30 an oxidising agent or acid. Further examples of N-
protecting groups and appropriate deprotéction reactions
are described in the literature (see for example McOmie,
"Protecting groups in organic chemistry", Plenum, 1973
and Greene, "Protective groups in organic synthesis",

35 Wiley Interscience 1981).

The process according to the invention is typically
carried out at elevated temperature (eg. under reflux)

THIS SHEET HAS BEEN
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etherial solvents such as for exanple tetrahydrofuran, dioxane and
di met hoxyet hane whi ch are commonly used in coupling reactions I nvol vi ng

titanium Sﬁ%ggg gess et hyl acetate, iso-propyl acetate, E%?ﬁﬁﬁﬁﬁﬁke

DVF 15 onltrlle are equally effective for this pu .
Tetrahydrofuran Is preferred. The reaction tenperature may be conveniently.
in the range -10[err]C to the refl ux tenpera?ure of the chosen sol vent, but

is preferably 1 err | ess eC|aII 20 .20 60[err]C. To
prepare the diol °E"‘h 4§£?§Bn°?%nB8 14 uF’E'eBé Yokt &"%‘é‘{%w 10[err]C. As
noted above, Y maytieprlencly prefepablecli-2g hpund aidl St dmbiengr oups

I ncl udes acetyl %gégy et hoxycar bonyl, t-butoxycarbonyl,
benzyloxycarbonﬁé% é benzyl, methoxy benzyl or 2, 4- nethoxybenzw

groups. The optlonaﬂhﬁﬂpmmpﬁﬁs aceard@agotoaﬂhqnxnvgnﬁigngpnuvldaw Bor
le b I
et e o1 0% AL PR 0= BN f8l L Ineptione

hydr ogenol yti cafly or 1 n the prese 2R oxi di
Further exanpl e$Y®HAa3l130 in gxersatPfg6§ioapsl azfd:&!p[ﬁ(b'iprmatmonepr ot ection

reactions are deSC“l@ﬁé'ihﬁéﬁtiéﬁeiét!1§u§§§%t <ﬁ12? €ing

"Protecting groups in organic chemistry", enun1 eene,
"Protective grodgshiieroRJarike skt hewing, EWF@}elSntlé? g&zeqteeallbsngtles

The process accandi perideritddged\Vers i BR weibhel edllless VHSdLd Stacbguated
tenperaturg (eg. under reflux)

EXAMPLE 1

Preparation of ethyl 4-(5,6-dihydro-11H-~

benzo[5, 6] cycloheptan) -piperylidene-1-carboxylate

15 A mixture of 4-carboethoxypiperidone (5.64g, 33
mmole) and dibenzosuberone (6.24g, 30 mmole) are
dissolved in tetrahydréfuran (82 ml) under a nitrogen
atmosphere. Zinc (8.83g, 135 mmole) is added and the
mixture cooled to 0°C. Titanium tetrachloride (7.4 ml,

20 67.5 mmole) is added over 15 minutes so that the
temperature does not exceed 30°C. The mixture ig then
heated at reflux for about 1.5 hours.

About 50 ml of THF is removed by distillation under
reduced pressure and the residue is partitioned between

25 toluene (100 ml) and 2M HCl (100 ml). The layers are
separated and the aqueous phase extracted with a further
100 ml toluene. The combined organic phase is washed
with 50 ml 10% potassium carbonate solution and dried
over magnesium sulphate.

30 Removal of the solvent and chromatography of the
residue (10.3g) on silica gel using
ether:dichloromethane (5:95) gives 9.3g (89%) product at
constant weight as a viscous oil which crystallises on
standing to give a solid (MP 87-50°C).

35



-7- for at |least one hour, preferably 1-4 hours, particularly preferably
1-2 hours and at anbient pressure. The process according to the invention

provi des a.5

yield of a 10, 11-di hydro-5H di benzo[ a, d] cycl o- hept ene «

typiccal ty woe8astess of 60% and often 80% or nore. The i nvent PGRGB38/00605
illustrated-ih"a non-limting fashion by the foll ow ng exanples in which

all ratios and

percentages are by wei ght unlgss otherw se stated: 10

EXAMPLE 1 Preparation of ethyl 4-(5,6-dihydro-11H
benzo[ 5, 6] cycl ohgamenE- @i peryl i dene-1-car boxyl ate 15 A m xture of

mol e) are di ssggrﬁégg%‘g’gt r%gﬁf%m%?%sgpﬂ*giraﬁgégi%ﬁr?pggég 24g, 30

at nospher e. Zi nbefBod3g6]t¥eluhdptan s-piperyhidenbelrcariboxydeatied t o

4- car boet hoxypi

O[err]C. Titani
m nutes so that
t hen heat &8l at

umtetrachloride (7.4 m, 20 67.5 mmol e) is added over 15
the tenmperature does not exceed 30[err]C. The mxture is
refl uR maxtameytofl 4 ¢rxbeethmboypiporitooe THE 8g r22oved by

distillation un@@gléfsgggdd§%$§%$g§%%%¥%#€e(é$'%grgoiﬁmgigtigkgped bet ween

25 tol uene (

and yers are seéparated and

t he aqueous phadisgRivee: da fthyla acetake (99 W) tol Géne. (FhdLoAted

organi ¢ phase i

fm¥Rehed swWaldde?D aHd 11e net Resiente81Banabe o%el, ut ek Adim

dried over magnesjum

10

15

20

25

30

35

tetracﬁ&g%g%gel4.9 ml, 45 mmole) is added over about 5
minutes so that the temperature stays below 15°C. (If
required, the diol may be isolated at this stage by
addition to water.) The reaction is heated to reflux
for 2 hours. The mixture is allowed to cool and 75 ml
2M HCl is added. The aqueous phase is extracted with a
further 50 ml ethyl acetate. The combined organic phase
is washed with 50 ml 10% potassium carbonate solution
and dried over magnesium sulphate.

The solvent is removed to constant weight under
vacuum to give 6.8g crude product which is contaminated
with a small amount of deoxygenated tricycle.

E E 3
Preparation of Loratadine

8-Chloro-5,6-dihydro-11H-benzo [5, 6] cyclohepta[l,2-
blpyridin-ll-one (2.45g, 10 mmole) (see J. Heterocyclic
Compounds, vol. 8, 1971, page'73) and 4-
carboethoxypiperidone (1.8g, 10 mmole) are dissolved in
30 ml tetrahydrofuran. 2Zinc (5g, 78 mmole) is added and
the mixture cooled to 0°C. Titanium tetrachloride (3
ml, 27 mmole) is added over about 10 minutes. The
mixture is then heated at reflux for 1 hour. The
mixture is added to 100 ml water and 50 ml toluene.

Most of the aqueous phase is separated and the organic
phase is washed with 20 ml ammonium hydroxide solution.
The mixture is filtered through celite and the
celite washed with a further 50 ml toluene. The organic



30 Renoval of the solvent and chromat ography of the residue (10.3g)
on silica gel using ether:dichloronethane (5:95) gives 9.3g (89% pr oduct
at constant weight as a viscous oil which crystallises on stand 0}’& gi ve
a solid (W%‘f-" @‘[err]C) 35 -8- EXAMPLE 2 Preparation oFCEf‘?R?S’ S

4- (5, 6-di hydro-11H benzo[ 5, 6] cycl ohept an) - pi peryli dene- 1-carboxyl ate 5

A m xture of 4-carboet hoxypi peridone (3.8¢g,922 mmol e) and di benzosuber one
(4.49, 20 mmole) are dissolved in ethyl acetate (50 m ). Zinc (6.4g, 100
mol e) i s addeghasé tilse sdpa:nart&:ctcanéddrned[eve}:CmaErteaniumnsmlphahéori de

(4.9 m, 45 mole) i 0 u e

t enper ature stays below %%% ér%rlr]eé‘s';l #Po‘%& a?g‘d%tghé%% ﬁh Gib?agl%%)l éf"ed :
at this stage eyyataldised £uem duyylr h%theuctpoglhfg Redpdaomratadine for 2
hours. The m x{ggg)i.s ﬁﬁl@"%&%%}% ﬁPc?d g%Hggd d. The
aqueous phase is extract ed wth a urt er 5 acetate. The
conmbi ned drgani ¢ phase i s washed wnth 50 m 10% pot assi um car bonat e
solution and dried over magnesi um sul phate. The solvent is renoved to
constant wei ght under vacuumto give 6.8g crude product which is

contam nat ed 20 with a small anpbunt of deoxygenated tricycle.




EXAMPLE 3 Preparation of Loratadi ne 25

8- Chl oro- 5, 6-di hydro- 11H benzo[ 5, 6] cycl ohepta[ 1, 2- b] pyridin-11-one (2. 459
10 nmole) (see J. Heterocyclic Conpounds, vol. 8, 1971, pag '
car boet‘hoX 9r9[§@ﬂ %8one (1.8g, 10 mmole) are dissolved in 30 %&%&BMG& _
t et rahydrofuran. Zinc (5g, 78 mole) is added and 30 the m xture cool ed
to OC. Titaniumtetrachioride (3 m, 27 +mbbey i s added over about 10

m nutes. The m X heated at reflux for 1 hour. The mixture is
added to 10 mmﬁ%nﬂ t ol uene. CEAIMSf the aqueous phase is
separated a phase is washed with 20 m ammoni um

hydr oxi de solutlon The m xture is filtered through celite and the celite
washed with a ﬂurthék ‘pooaessofosnpreperingdfl cL1-dikydphaSB-i s separat ed
and dried over he _ e e reS|due
(3.75 g) is crys a P%’]'é %thtﬁ;? Ee?he%?{%\%r%?@%g%glgrggg e (68°/c)
HPLC showS thethﬁmcr whepensogy, guderiyative jgherepf with

CLM aliphatic ketone in the presence of low valent titanium.

2. A process as claimed in claim 1 wherein said
dibenzosuberone is of formula I:

10
a
15 This Sheet Has Been R eplaced
LTI
X denotes nitrogen or CH;
and R!, R?, R® and R! which may be the same or
20 different independently denote hydrogen or a halogen) or
a derivative thereof.
3. A process as claimed in claim 2 wherein R? is a
halogen.
25
4. A process as claimed in claim 2 or 3 wherein R!, R3
and R! denote hydrogen.
5. A process as claimed in any of claims 2, 3 or 4
30 wherein X is nitrogen.
6. A process as claimed in any preceding claim in
which the aliphatic ketone is cyclic.
35 7. A process as claimed in claim 6 wherein said cyclic

aliphatic ketone is an optionally N-gubstituted
piperidone.
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1. A process for preparing Iﬂmmm,m di benzo[ a, d] cycl ohept - 11- enes
conprising reacting a 5 Wm!' an aza derivative thereof
Wi th.an.al sfgg<etone in the presen'te 0 ow val ent ti tan ?;

said | ow valent -t 1taniumis generated by zinc. 2. A process as clarmed in
claiml1l wherein said 10 dibenzosuberone or aza derivative thereof is of-
formula I: [err] 15 (wherein: X ddnotes nitrogen or CH and
Rlerr], Rlerr], Rerr] and R[err] i ch nay be_the sane or different

i ndependent |y dBnot eRhPICCESS &S Liaimednin g laimp7pwhezpinssaidi ned in

clai m 2 wherei npRBeiridandd is JRIfaHEul4. 11: A process as clained. in claim?2
or 3 wherein Rerr], Rerr] and R err] denote hydrogen.- 30 5. A

process as claimed in any of clains 2, 3 or @ wherein X is nitrogen. 6. A
process as clainmed in any preceding cl ai m i nflwhi ch the-aliphatic ketaone is
cyclic. 3 - 11 - 7. A process as cl aj in claim6 wherein said

cyclic aliphatic ketone is an optionally N subgtituted This Sheet Has Been Repl

Y [T

10 Y denotes hydrogen, lower alkyl, CO,R°, SO,R°,
CON(R®),, SO,N(R®),, CO,COR® or a N-protecting group; and ~
R’ is hydrogen, a Cj.;,-alkyl group optionally
substituted by one or more amino or C,s-alkylamino
groups, a phenyl group optionally substituted by one or
15 more halo or C,¢-alkyl groups,a C;,,-phenylalkyl group
optionally substituted at the phenyl by one or more halo

or C,¢-alkyl groups, 2-piperidyl, 3-piperidyl or
piperidyl substituted at the nitrogen atom by a C,,-
alkyl group)

20 and the salts thereof.

9. A process as claimed in claim 8 wherein Y is CO,Et.
10. A process as claimed in any preceding claim wherein
25 Ti is present in a molar ratio range 2:1 to 3:1 relative

to the dibenzosuberone.

11. A process as claimed in any 'preceding claim

compxjising the preparation of an intermediate diol of

30 formula III:
R
\ Re an
35
)
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pi peri done. 5 8. A procesﬁlﬂﬂ mnmmmuﬂ | aim 7 wherein said

pi peridone is of fornula I Y denot es hydrogen, Iomer
al kyl, CJerr err] SC{err]R[errﬂ 115" SCON(R[err])[err],
Sqerr]N(FifVé’r;%{@rr] COlerr] COR[err] or a N protecting groﬁﬁr’%ﬁfoq@sl s
hydrogen, "a CJerr] - aIkyI group optionally substituted by one or nore am naQ
or (Jerr]-al kylam no groups, a phenyl grodpiept-i onally substituted by one
or nore halo or (Jerr]-alkyl groups;a (err]-phenylal kyl group 20

optional ly subs{whetrednaR;t th,pmﬁle.bgmdnK aren@se deffined {hecliial Ryl
groups, 2-piper p er | gsubstituted at the nitrogen
atom by a C[err#rqaarkyﬁ é%m?p ?t’ﬂ% +?ﬁ{ ?Eereof 25 9. A process as
claimed in claim8 wherein Y is CI{err]Et 10. A process as clainmed in any
precedi ng cl ai ergi |

30 rel ative %ht hg gr%gr?zsc%s%i?glnqélﬁ%%ﬁoéﬁgcggébgg lgﬁ%g%ljadé? njw% Iéfla':'f‘ﬁl 10
wherein Ti5is ptat@niownvalesitartitaninm aFF@éSQSESt gsgentigldm wf (i (he) .

di benzosuberone. 35 12. A process as clainmed in any preceding claim

conprising the {)reparatlon of an intermedi ate diol of
process as claimed in any preceding clalm wherein

low valent titanium is prepared in situ.

10 14. A process as claimed in claim 13 wherein low wvalent
titanium is prepared by reacting a Ti(III) or Ti(IV)
compound or complex with a reductant metal.

15. A process as claimed in claim 14 wherein said
15 reductant metal is zinc or magnesium or a mixture
thereof.

l6. A process as claimed in either of claims 14 or 15
wherein said titanium compound is titanium(III) chloride

20 or titanium(IV) chloride or a complex thereof.

17. A process as claimed in any preceding claim for
preparing Loratadine.

25 18. A compound of formula III:

(amn

This Sheet Has Been Replaced

[T

(wherein R;, R;, R;, R, and X are as defined in claim 2

30

35 and Y is as defined in claim 8).
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- 12 - formula I'll: [e Rlerr], Rerr] and
X are as defined in cl al m 2 and ;”“ﬂﬂjﬂ“j IJI’E#HINJ\/ cl ai m 8). 13. A process
as cl ained recedi ng cl ai val ent tIE@ﬁW |sts
essenti al |§7’63?8%%¥?‘f 15 14. A process as clained in any prece |ngﬁ)§ _
wherein | ow val ent tltanlun1|s prepared in situ. 15. A process as clalned :
in claim14 wherein | ow val ent 20 titari &3 i-s prepared by reacting a
Ti(ll'l) or Ti(lV) conmpound or conpléx with said zinc. 16. A process as
claimed in claib9l5 Ahersipows @s iqlained conpoladmi 4.8t bedmgm(111)

chloride or 25 titaniun(1V) chloride or a complex thereof. 17. A process
as clainmed in any preceding claim preparing Loratadi ne.

Thls Sheet Has Been Replaced
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