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THE SULPHATE SALT OF A SUBST:CTUTBD TRIAZOLB, 
PHARMACEU~ICAt coM~SITIONS.T~iti:oF, AND THB:CR usE :cN 

THERAPY. 
·\ : .. 

5 TqE!.present invention relates to a particular 
salt of'a pharmaceutically active agent. More 
particularly:~··:the invention. relates to the sulphate salt 
of a substit~ted triazole de.rivat~v.e which acts on 5-
hydroxytryptam:Lne (5-HT) receptors;, being a selective 

10 ago~~s~ of ~~Lcalled "5-HT1-like"<·receptors. This 
.compound is therefore useful in th~ treatment of clinical 
conditions !'or.which a.selective c!igonist of these 
receptors is.<indicated •. 

5:~H'ti-like receptor ·ago~-i,sts which exhibit 
15 selective vas;o9onstrictor activit}'. have recently been 

described as<b~ing of use in the treatment of ·migraine 
(see, for e}C~mple, A. Doenicke et al., The Lancet, 1988, 

·Vol. 1, 1309,..li). The salt of the present invention, 
exhibiting .s:e:t:ective 5-HT1-like :diceptor agonist 

20 ac_tivity, is:_.accordingly of part_j.qular use in the 
treatment o(B\igraine an4 associated conditions, e.g. 
cluster heaqa.che, chroni~ paroxysmal hemicrania, headache 
associated with vascular disorders, tension headache and 
paediatric ntigraine. 

25 Ei:)~~-0497512, publishecf on 5th August 1992, 
describes a 'class.of substituted,ltnidazole, triazole and 
tetrazole derivatives which are stated to be selective 
agonists o~"-:-s-JrT1-l ike receptors ·a~d hence to be of 
particulai; ':tis~ ·in the treatment Af. migraine and 

30 associated cbnaitions. 
T~e'._present invention provides the sulphate. 

salt of N, N'..:·~imethyl-2-( s-( 1, 2, 4~t'.J.:."iazol-1-ylmethyl)'-1H­
indol-3-yl)e:t,hylamine. Specific~IJy, the invention 
provides N 1N'.:~im~thyl-2~(5-(l,2,4'l-triazol-l-ylmethyl")-1H-

. ;_·, 
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indol-3-yl]ethylamine sµ.lphate salt (2:1) of structural 
formula I: 

0.5 

( I ) 

and p~arma~e~~ically ac?eptable solvates, including 
hydrates, in particular the o. 7 hYdt:ate, there9f •. . 

Pharmaceutical'ly accep~able salts of N,N-
l.5 di~ethyl-2-(5-(l.,2 ,4-triazol·:..1-ylmethyl)-l.H-indol-3-

yl]ethylamine are generipally encompassed within the 
scope of EP-A-0497512. Indeed, the oxalate hemihydrate, 
succinate and benzoate s.alts thereof are specifically 
disclosed in EP-A-0497512. However, nowhere in EP-A-

20 049751.2 is there a specific disclosure of the particular 
salt of structural formula. I above or pharmaceutically 
acceptable solvates thereof. 

The salt of· structural· formula I above has been 
found to possess advantageous properties in seyeral 

25 respects which make it particulaf_lY suitable for use as a 
pharmaceutical agent. For examp'.Le, unlike many drugs 

30 

.i"·. 

which are known to have an unple~sant taste, the salt of 
formula I has been found to be i~latively free from 
flavour. 

In another aspect, therefore, the present 
invention provides a pharmaceutical composition 
comprising t~e sulphate salt of )tormula I above or a 
pharmaceutically acceptable solv.ate thereof in 
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association with one or more pharmaceutically acceptable 
carriers. 

The compositions in accordance with the 

invention are suitably in unit dosage forms such as 
5 tablets, pills, capsules, po~ders, granules, sterile 

solutions or suspensions, metered aerosol or liquid 

sprays, drops, ampoule~, auto-inj~ctor devic~s or 
suppositories: for oral, parenteral, intranasal, 
sublingual or·r~ctal administration, or for 

10 a~ministr~ti9n_py.inhal~tion or in~~f~lation. 
Formulation of the compositions according.to the. . .· 
invention can conveniently be effected by methods known 
from· the art, for E?Xample as. described. in . Remington'· s. 
Pharmaceutical Sciences, 17th Ed.,· 1985. 

15 For example, for prepa~ing solid compositions 
such as tablets, the active ingredient is mixed with a 
pharmaceutical carrier, e.g. conventional tableting 

. . 
ingredients such as microcrystalline cellulose, corn 

.starch, lactose, sucrose, sorbitol, talc, stearic acid, 
20 magnesium stearate, dicalcium phosphate or gums, and 

other pharmaceutical diluents, e.g. water, to form a 
solid preformulation composition containing a homogeneous 
mixture of the salt of formula I above; When ref.erring 
to these preformulation pompositions as homogeneous, it 

25 is meant that the active ingredJ~~t is disperse4 eve~ly 
throughout the composition so thci.~ the composition may be 
readily subdivj.ded into equ,ally e·f.fectiv.e unit dosage 
forms such as tablets, pills and}q.apsules. This solid· 
preformulation composition is th~~·subdivided into unit 

3 o dosage forms of. the type describ~4; .above containing from 
o .1 to about 500 mg of the ac;tiv~.·.\i·ngredient cif the 
present invention. 

The liquid forms in whid~ the salt of the 
present invention may be incorpo~a,ted for administration 
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orally, intranasally or by inj ec~!~m include aqueous 
solutions, suitably flavoured syrii.ps, aqueous or oil 
suspensions, ~nd flavoured, emul~Jphs with edible oils 
such as cottonseed oil, sesame oi,~:, coconut oi;t or peanut 

5 oil, as well as elixirs and siniii~·r pharmaceutical 
vehicles. Suita,ble dispersing oi ::suspending agents for 

aqueous suspel).sions include.synt~etic and natural gums 
such as tragacanth, acacia, algi~ate, dextran, sodium 
carpoxymethylcellulose, methylcel:-lulose, polY"vinyl-

10 pyrrolidone or gelatin. 
rn· ·the treatment of ini~:i:;-aine, a suitable dosage 

level is about 0.01 to 250 mg/kg per day, preferably 
about O.O!?·to 100 mg/kg per day, and especi~lly about . . . .. . . . . 

o.os to ~ mg/kg per day. The co~po$i~ions may b~ 
15 administered on a reg-imen- of 1 to'4 times per day. 

In one embodiment· of t,h~ composition according 
to the present invention is provi~ed a pharmaceutical 

.. :· .· . 

composition in solid form· adapted for sublingual 
. . :·:·_;,. 

administration, comprising the sa:1t of formula I as 
20 defined above.or a pharmaceuticai;ly acceptable solvate 

thereof; one or more pharmaceutically acceptable 

buffering agents capable of impa:J::'tlng to the bu9cal 
cavity following administration· .. a pH of at least 7. 5; and 
one or more pharmaceutically acqeptable excipients. 

25 Alt}lough the sublingu~i.".'region of the oral 
ca~ity is sma.;t.l in area, it is ~¥9:-p, in blood vessels and 
lymphatics. Accordingiy,· for c~rt~in molecules 
absorption is _rapid and a systellli6.therapeutic effect can 
be achieved very ·quickly.· An addi'.t.lonal advantage of the 

JO sublingual route is that drugs t,:a.k:k·n sµ.blingually may 
enter the sys.temic circul.atlon d:ite'ctly, avoiding passage 
through the 1 iver where they might:".; :Otherwise be 
metabolised.· However,:th~ grea~;ii{~.jority of· ~ommercially 
available drugs are amine~, and 'al:'~ consequentiy basic. 
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In the physiological environment9:f the oral cavity, 
where the native pH will be in .th;~. order of 6.2 to 7.4, 
the ionisation state of such ba$i_g: drugs is detrimental 
to an acceptable rate of absorptlbn thereof from the 

5 buccal cavity. 
It is known from the literature (see, for 

example, Rathb~:>ne and Hadgraft, .¥~t. J. Pharmaceutics, 
1991, 74, 9-24) that increasing tl).e pH of buccal 
formulations may increase the bucgal abs.orption of basic 

10 drugs contained therein. ·For th~$.~ reason, the sublingual 
f cirmulation of th~ present" inven;tion in:corilorates a . 
buffer capable of imparting to the buc_cal cavity 
. fQllowi.ng admil').istration a pH. o:(~ ~t l~a~t 7. 5 •. 

Examples of typical com~ositions ·in solid form 

15 which m~y be adapted for subling\l~.l administration 
include tablets, especially freez.e-dried tablets such as 
the Zydis"CR) system described inps Patent No. 4,371,516; 

capsules, including dry filled capsules, liquid filled 
soft gelatin capsules arid hard g'~_l_..atin capsules; powders; 

20 and granules. Prefer~bly, the s.µ~'ling'Ual compositi9n in 
accordance with the invention is .. in tablet form. 

The finished sublingual>compositio~ according 
to. the invention will be of any,convenient size and shape 
compatible with sublin9ual. admi]'.i'i~:t,ration. Where the 

25 composition is in tablet form, .tl:l~{ tablet will typically 
.weigh from 50 to .500 mg. Pref~:~~b].y, the weight of the 

:·:,;,·· ·: . 

tablet is· in the region· of 220 {Jli.g:~; , · 

The sublingual compositipn·according to the 
invention incorporates one or iD:6r~::;pnarniaceutically 

30 acceptable buffering agents caJil,1~ of imparting to the 
buccal cavity foilowing administra~ion a pH of at least 
7.5. As mentioned above, it -i~Tkndwri that buccal 

· absorption of basic drugs may B~ erlh~nced if the pH of 
:.·.:· ·,, 

the oral cavity is increased. T:Iiif solid sublingual 
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formulation of the.present inventi()n may therefore 
possess the adv.a:#tage that when i~ is placed in the 
buccal cavity the pH of the mouth is increased and 
absorption of dtjlg may thereby b~ ·: enhanced relative to 

5 that which would be achieved from.a corresponding 
unbuffered formulation. 

T~ere is in principle no restriction on the 
nature of thebUffering agent employed in .the sublingual 
composition according to the inv¢ntion, provided that it . . . 

10 is pharmaceutically acceptable and capable of ensuring· 
that the pH of :the ·imccal cavity following· administration 
is at least 7. 5 ·• The skilled .p.erson will be aware of a 
variety of buffel:'ing agents which may_ suitably J:>e . . . . . . .. · . . . 
employed in this cc:>ntext. Examples. of ~pp~opriate. 

15 buffering agents include glycine/$odium hydroxide, sodium 
caJ:bonate, sodiU1Ubic~rbonate, ap~ mixtures thereof. A 
preferred buffer.system comprises a mixture of sodium 
carbonate and sodium bicarbonate. 

The.amount of buffering agent to be 
20 incorporated into the sublingual.composition according to 

the invention w~ll largely be dep~ndent upon the desired 
pH Of the final,pomposition. As.~ill be appreciated, it 
is important to ensure that the a~ount of buffering agent 
employed is s:uch as to maintain ·~e upper pH l.evel of the 

25 buccal cavity .f9i1owing administfation within. 
physiol.ogically acceptable limit~:: For example, where a 
buffer system comprising ·a mixt;:ti,:J::~ of sodium carbonate 
and sodium bica:r.-~onate is emplot~di it. has been found . 
desirable to ntaihtain the pll of:t;fi:e composition according 

. .. · .. :. ~ 

30 to the inventio·n below a~out 9 ~'~i\isince above this pH 
level a certain amount of buccJ:i.x:.i:rritation is •' .. :·."' '. 

encountered, resulting in a buzjhj.ng sensation within the 
mouth. Thus, where a mi~ture 6,~· ~odium carbonate and 
sodium bicarbonate is employedJ·flie amount of sodium 

•'. 
":· . ~ 
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carbonate iri'the final compositi<)1t, computed as anhydrous 
sodium carbd~ate or as an equiv~i.~nt amount of hydrated . ~:- .. , . . 

sodium carbO:nate, will suitably-~-~ from 5 to 20%, 
preferably ~~out 10%, by weight t'~nd the amount of sodium 

5 bicarbonate<:~ill _suitably be frdlJl 15 to 35%, preferably 
30%, by weight of the_ final compqsition. 

··,·.. ,':". 

Th~ pharmaceutically a¢ceptable excipients 
.,. :. '~-=-

incorporated,- -into the sublingual _ gomposition according to 

.the inventi~n may suitably be t~~~e conventionally 
. ··. 

10 employed·in_'c::onnection with sublingual formulations. 
Representatiye-excipients are described,- for-example, in 

Remington's-Pharmaceutical Scien.ces, supra, and typically 
include bind~rs such as corn stareh; lubricants such as . . . . . :\. . . . . . . . .. : ~:. 

magnesium_st~arate; compression .a~ds sucp as cellulose, 
. . . ... . 

15 lactose and-tilannitol; and disintegrahts such as sodium 
starch glycqlate and sodium carbo~ymethylceilulose. 

:·,. . 

Since the sublingual coJitposition in accordance 
with the in~~ntion is adapted fo~-:administration by the 

oral route, ·t.he taste of _the firi~-shed composition is a 
20 factor which needs to be taken in#o consideration. Many 

bufferi~g a<jents have an unpleasant taste. For example, 

a buffer sys:t:,em consisting of a ~ixtui:e of sodium 
carbonate and. sodium bicarbonate 'has been found to impart 
an unp1easarit taste to formulati?lls containing this 

25 system. For:this reason, it may--be advantageous to 
incorporate it_ sweetening and/or /tJ:avouring agent into the 
sublingual ~<;>mposition accordinciito the invention. 

30 

. Sµ:i.table sweetening aqe~:ts include water-
soluble nat11~al sweetener~ such '::~~-- monosaccharides, 
disaccharidei:; and polysaccharid~sVi for example xylose, 
ribose, gluc;:ose, mannose, galactose, fructose, dextrose, 
sucrose, inv~rt sugar, maltose, :pa~tially hydrolyzed 
starch, or ~orn syrup so'lids and f;;\lgar alcohols such as 
sorbitol, xylitol, mannitol, dihy4rochalcone, 

';: .. :-·­
.. ,. :.'~· . 

. :: .. :, . 

.. . ·: 

' 
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glycyrrhizin and stevia rebaudiana (stevioside) : water-
. • .. ·:=.:·-~ .··:. 

soluble artificial sweeteners su6if.as the soluble 
saccharin salts, i.e. sodium or C:a-icium saccharin salts, 
cyclamate salts, the free acid fqrju of saccharin, and the 

5 synthetic sweetener 3 , 4-dihydro_.;.;:~fln:ethyl-1, 2 ~ 3-
0 • : . . .. 

oxathiazin-4-one 2,2-dioxide, pai¢ticularly the potassium 
(acesulfame-K) '· sodium and calciu~: .salts thereof; 
dipeptide-based sweeteners such.~s· L-aspartyl-L­
phenylaianine methyl ester; and in±~tures thereof. A 

10 preferred sweetening agent is saccharin sodium. 
In general I . the amount ·,o( sweetening agent 

employed will_ vary with the desi:fed sweetness of a 
partiqular compositio_n and, if ~~~.essary, the extent of 
unpleasa~t fl_avoU:r which .it is ~e~i~ed·· to m~sk. By_ way 

15 of example, where the.sweetening c:tgent employed is 
saccharin sodium, the amount ther~of incorporated is 

suitably from o to 10% by weight·e>;f t~e final sublinqual 
composition, and preferably abou~_S% by weight. 

Examples of flavouring.:a.gents useful for 
20 incorporation into the subl.ingua1:composition according 

to the invention include synthetf~.flavour oils, fruit 
essences and natura.l ·flavour oil~·_:derived from such 

sources as plants,_ leaves and f lP'Vf.~rs; as well as 
~ixtures of the foregoing. Part~C::ular examples include 

25 spearmint oil, peppermint oii, c..i.n~amon oil and oil of 
wintergreen (~ethyl salicylate:)f_'\~i:trus oils derived from 
sources such as lemon, orange,:· grape, liltle and 

_grapefruit; fruit essences deri~~d_;,:from sources such as 
. . ·. ~' :· .... 

apple, strawberry, cherry and p~ne~pple; and extracts 
30 such as kola extract. A partic~~~~{flavouring agent is 

Peppermint NAEFCO/P05. 51. :<:"', ·,:• . 
As with the sweetening· '.~~~~t, the amount of 

flavouring agent employed is n~.~ally a matter of 
. . . : 

individual preference but will'~" i:n"'-particular, be· 
··: ·< 
: ~'~.=.: ·., . 

_-··::._;=.-·::· 

-· .: .. ·· 
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influenced by the extent of unpl~~f;ant flavour which, if 
necessary, it is desired to it1.ask. · In general, amounts of 

flavouring agent from o to io% by.~eight of the final 
··. ,.-.:, 

sublingual composition are sµitab,i~., with an amount of 
5 about 3% by weight being 'preferred. 

If desired, a pharlilaceu1::.1cally acceptable - \ . 
colouring agent may suitably.be iri9orporated into the 

sublingual composition accbrding to the invention. A 

typical colouring agent is the internationally acceptable 
10 blue aluminium lake Biue Fri&c No. 2. The colouring agent 

may suitably be incori;>orated into the finished 
composition in an amount .of from ·o to 1. 0%, preferably 

·about o .. 2 5~, by weight • 
. BY j udicioys ch,oice qf J:he pr_oportic:>ns of the 

15 individual components const~tutin:g the sublingual 

composition according to .the inve:ntion, it is possible to 
achieve a final formulation capabl~ of displaying the 
advantageous property of ma~.ntain.~ng a pH of at least 
7.5, preferably at least 9.0, in the buccal cavity for a 

20 prolonged period. 

The sublingual composition in accordance with 
,·:. 

the present invention may conven'.i.:!J:ltly be manufactured by 
a variety of standard procedures which will be familiar 
to the person skill.ad in the:: art;.,,.,,- Typical well-known 

25 procedures include the dire:crt coll\~~ession method and the 
wet gra~ulation method. 

·. ~ ... -:· ... ::.: 

Oral composition?:Jnay ije subject to certain 
drawbacks in the treatment' St cotj'cfftions such as 
migraine, because such coridl.tioni;f :~re often accompanied 

30 by nausea, which makes it; ~i:fficµi:~ for a patient to 
tolerate an oral compositiqp~ Pgiknteral administration 
generally has the advant~g~.,:;~f r~'pia absorption of drug, 

,, .. {";:--.-· (: ... ·': 

·but this route of administrii1;:ion:_'can be unacceptable to 
·.' .. ii_::(:/· ·.· -::. 

·:-·:·,··' 
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some patients, especially ff thE!,¢,emposition is presented 
in a form adap~ed for self-admirtf~tration. 

The salt of formula I h~s in fact been found to 
possess a surprisingly high solub~lt,ty in water, 

5 rendering it • especially amenable, :1:0 the preparation of 
formulations, lri. particular intrc:ltl,(isal formulations, - . ···.·.· 

which require .relatively concenttated aqueous solutions 
of active ingredient. The solubility of the salt of 

.. . . 
formula I in water, express:ed in-~erms of the free base, 

10 has been found to be approximate~y lJO mg/ml. This can 
be compared with,. for ex;ainple,. tJj,-¢. solubility of the 

benzoate salt.of N,N-dimethyl-2~[!!)~(1,2,4-triazol-1-
ylmethyl)-1H--indol-3-y_l].ethyla:m.ine (Example 18.of EP-:-A-. . . . ·.·.,. . . . . 

04975.12), wh,j.ch.under comparable ,conditions has been 
15 found to be approximately 40·mg/m~. 

Moreover, the S;Ulphate salt in accordance with 
the present inveil.tion has been foµnd to exhibit an 
unexpected,ly-low tonicity. From theoretical 
considerations; the tonicity of a.given solution, 

20 expressed as the osmolarity ther~of in milliOslilols, can 
be derived by application of the· following equation: 

25 

30 

T = C x 1000 x N : 

M 

where 

T is the theoretical 1:,9h~city in mosml; 
C is the concentraticirt"'-:~,f the solution in 

mg/ml; :.- ~ .:."'· < ~ 

: ~: ::: :::::l:; ~=i~~~~=f s:~: ::~:~ule; and 

Applying the above eqJ~ti~m to the salt of 
formula I above, the the.or¢tical:•t:orticity of an aqueou~ 

.· . ; . ' ... , 

solution thereof at a cdncentration::'of 189 mg/ml 
(equivalent to 160 mg/ml ·of fre~· b~·$e) can be calculated 
as follows: 
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T = 189 x 1000 x 3 : mosml 
636.76 . 

or T = 891 mosml. 

However, when aqtually measured by conventional 
practical methods (for example by means of an osmometer 
utilising the well-known freezin9'...;point depression 
procedure), the tonicity of an aqueous solution of the 

10 salt of formula I at a concentration of 18~ mg/ml 
. (equ.ival~nt.· to i60. mg/ml of" free base) is "in fact found 

to be only about 340 mosml. 

Th~s unfor~seen l~w ~on~city of aqu~ous 
solutions·of the sulphate .sait according to the invention 

15 may be rationalised by one or more of a variety of 
mechanistic interpretations. .one:._possible explanati.on 
may be that the ions of free base aggregate into micelles 
upon dissolution of the salt wher¢by the number of 
"particles" in solution will be reduced, thus effectively . 

20 lowering the value of the parame~~r N in the theoretical 
tonicity equation above. Other mechanistic 
interpretations may, however, be ¢qually plausible, and 
it is to be understood that none of these explanations 
should be construed as limiting th.e scope of the 

25 invention in any way. 
The practical consequel')qe of the low tonicity 

of solutions of the salt accordin~ to the invention 
~elative to the predicted value i,~ realised in a 
consequential lowering of 1,ocal it:r:'.i tancy in those 

. .•· .. :;· . 

30 regions of the body to whic~ such\solutions are 
admihistered. This effect is pa~t~cularly notable in 
those regio_ns possessing• especia'iiy sensitive membranes, 
such as the intranasal cavity. .Thu'.s, in view of this 
property, combined with its high"·:~:iolubility as noted 
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above, the su].ph.ate salt of f ornn~_la I is ideally suited 
to the preparation of aqueous int.ra_nasal formulations. 

The influence of tonicj_ty on the irritant 
effect of ionic solutions can be°ii1ustrated with aqueous 

5 sodium chloride _solutions of vaey~ng. concentrations. 
Thus, an aqueous sodium chloride_Splution at a tonicity 
of 900 mosml [cf. the theoretica:L tonicity of 891 mosml 

for the salt of formula I above at a concentration of 189 
mg/ml (equivalent to 160 mg/ml o( f·ree ~ase)] when 

10 administered intranasally causes an appreciable tingling 
sensat.:ion.· Such a· ·solution is very hypertonic. On the 

other hand, the, tolerability of an aqueous sodium 
chloride solution at a toni~i.ty of 305 mosml (cf. the . . . . . .. ... 

observed actual tonicity· of 340 mosml for the .. salt .of 
15 forinula I above at a concentration of 189 mg/ml 

(equivalent to 160 mg/ml of free base)] when administered 
intrana~_ally is completely acceptable. At a tonicity of 
305 mosml, an aqueous sodium chlc:)r~de solution is 
isotonic. Thus, 'since the obserV:ed actual tonicity value 

20 for the sulphate salt according to the invention at a 

concentration of° 160 mg/ml (expre~sed in terms of free 
base) is 340 mOsml this means ·thcj.·t, at this 

·' ,: 

concentration, an aqueous solution thereof is only very · 
slightly hypertonic. 

1 
.. 

2 5 · For.. the reasons discus-~e.d above, it can be 
appreciated that the salt accord'fri~ to the invention is 
particularly amenable to ·adminid£~:ation by the intranasal 
route. In a t_>:teferred embodiiner)'.t:.:.":~f the composition 
according to the present invent~ht'.¥(: therefore, there is 

3 O provided a pharmaceutical compo~·i ~'lc>n adapted· for 
intranasal administration, which.·(:,oihprises the sulphate 
salt of formula I above or a ph~rila:C,eutically acceptable 
solvate thereof in· assoc.iation'. ~itli :·one or more 

pharmaceutically acceptable carri¢'~s. 
\'·:_: 

:.· 

' 

·'·'..·., 
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Intranasal formulations. '·may generally be 
provided in liquid or dry powder)forms. Satisfactory 
intranasal formulations must be s#:fficiently stable, 
chemically and physically, to be. 'b.onsistently dispensed 

. 5 in acc\irate metered doses, even a~ter prolonged storage 
with potential temperature fluctuations of between o and ·::·.:: 
40°C. Accordingly, the active ing,redient must be 
compatible with the excipients us~d in the formulation 
and should not aggregate in a ma~ner which would result 

10 in a loss of accurate dose delivery, for example by 
precipitation frcim a ·B.quid. f9rmulation or. by caking of a 
powder formulation. To maximise retention of an 
int~ai:iasal ~oi;-mulat.io~ with~n the. nc:isal_ pa~sa~es. of ~. 

-patient after administration, .:particularly ox a liquid 
15 formulation, it is desirable to d~liver the unit dosage 

o~ active ingredient within a relatively small delivery 
volume, for example 50-200·µ1, p~eferably about 100 µ1. 
This may necessitate the use of h~gh concentrations of 
medicament and highly soluble ac~j:ve ingred.ients are 

20 therefore advantageous. Clearly, an active ingredient 
must also be presented in a form which is readily 
absorbed through the nasal.mucos~:but which is 
unassociated with any adverse eff~cts such as.irritancy. 

As indicated above, it ~-h~s been found that for 
25 intranasal administration the sal_t·according to the· 

invention may advantageously be :administered in the form 
of a solution. . ;_: ·.'·. ·~· 

<;:·: 
·._;;·. 

Solutions will generally:: be aqueous; they may 
be prepared from watei:- alone (fdr:'¢xample sterile, 

30 .pyrogen.-free water), ·or frpm wat¢:t·'.:and a pharmaceutically 
acceptable co-sol vent (for: e,xamp'ie'.'i ethanol, propylene 
glycol, and polyethylene gly:co1~i sUch as PEG 400) • 

such solutions may add:itJonally contain other 
excipients such as preservat.ive~ :, (for example 
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benzalkonium chlc:>ride and phenyl~thyl alcohol), buffering 
agents, tonic.ity.L.adjusting agent~,-- (for example sodium 

chloride), vis:cosity enhancing agents, absorption 

enhancers,- flayoµring agents ( fo_;- example aromatic 
5 flavouring agen~:~ such as menthol, eucalyptol, . camphor 

and methyl sai.icylate in amount.s~·:.~f from about 0.001 to 

about 0.5% w/w) and sweetening agents (for example 

saccharin or sac:;:charin sodium in amounts of from about 

0.01% w/w to about 10% w/w, preferably in the range of 

10 0.01 to 2% w/w). 

Pre~er~bly solutio.ns aqcording to the inv~ntion 

will be sterile ~nd free from.pr~servatives. sterile 

fo:r;mu~ation~ may_be_prepar~d _by ~tho<:Is knc::>w~ _in the art, 
for example by aseptic manufactu~e or sterilisation. of 

15 bulk products~ 

Solutions are applied directly to the nasal 
cavity by conventional means, for example with a dropper, 
pipette or spray. The formulations may be provided in 
single or multidose, form. In the l.atter case a means of 

20 dose metering is desirably prov,id;ed. In the case of a 

dropper or pipette this may be a.dhieved by the patient 

administerlng an· appropriate,_ p~~determined volume of the 
solution. In th~ case of ~ spray this may be achieved 
for example by means of a metering atomising spray pump. 

25 Intranasal administra~{~n may also be achieved 
by means of ah ~~rosol formulat:i6.h in which the compound 
is provided in l:{''pressuris~d paqk'with a suitable 

propellant such .. cis a chlorofluo;r99arbon (CFC), for 
example dichlo~odifluoromethane:,"J:richlorofluoromethane 

30 or dichlorotet~rat"luoroethane: -~· 'hyd,rofluorocarbon (RFC), 
for example l ,· l, ], , 2-tetrafluoroethane or 1, 1, 1, 2, 3 , 3 , 3-
heptafluoropropahe; a hyarochlo.rqtluorocarbon (HCFC) I for 
example chlorodi.fluoromethane, :\i{l, 1-. :: :·. 

chlor~difluoroet:h,ane, l,l-dichid,i26-2,2,2-trifluoroethane, 

.-·~·=·· 
·~: 

• 

. :-·. 
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1-chloro-1,2,2,2-tetrafl~oroethar)~ or 1,1,1-
dichlorofluq+oethane; carbon dioltide; or other suitable 
gas. . The dq~e of drug may b-~ con'.trolled by provision of 
a metered v~lve. Alternatively, -c;l piezoelectric device 

. . . ~- . 
5 may be employed in order to achieve the required spray. 

Preferably a pharmaceutical composition adapted 
for intranas~.l,. administration whi?,h contains the salt 
according to the invention will be 1n the form of an 
aqueous solution. 

10 Thus, the present invention also provides a 
substantiafly isotonic.aqueous solution of the salt of 
formula I as define4 above; as well as the use of such a 

solution in '~he.preparatiC?n o~ ~ha~~ceu,tica~ 
compositions· adapted for intranasal administrat.ion. 

15 Aqu~ous solutions of th~ salt of the present· 

invention adapted for intra11asal administration will 
suitably have a pH in the range 4 to 8. Preferably the 
pH of -aqueoui:;; solutions of the sait according to the 
invention for intranasal a9ministi;ation will be between 5 

20 and 7. At a concentration of 16Q mg/ml (expressed in 
terms of .fre~ base), the pH of an.aqueous solution of the 
sulphate.salt of formula I above has been found to be 
approximately 5.8. This is partipularly advantageous, 
since such so]:utio11s require· no a9'justment of pH prior to 

25 use. Solutipns of more acidic" sa:~ts, with pH values 
falling out~_;lde the acceptable r~~ge, will require 
adjustment ~f the pH by.the ~ddit~on of further 

. ·,··-:-

excipients, in particular buffer~};' _and this in turn will 
have a deleterious effect µpon tti:~ pharmaceutical 

JO properties of the resulting solutfbn owing to the . ... . ,. . ~ ' :· : : . 

concomitant 'increase in t6tlibity ~>p;_ Nevertheless, should 

adjustment of the pH of aqp~~us ,f?!iutions ~f the salt of 
formula I be required, th~~ 9~n 9~pveniently be effected 
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by conventional means, such as by'the controlled addition 

of a pharmaceutically acceptable.:_acid or base. 

It will ·be appreciated: .. :that aqueous solutions 

of the sulphate salt according tc;{the invention may 

.5 conveniently be pi::epared by diss~J,.:ying the salt in water. 

Alternatively, such solutions may be obtained by mixing 1 

- molar equival~nt of N,N-dim~thyf .. 2-[5-(1,2,4-triazol-1-

ylmethyl)-1H-indol-3-yl]ethylami:n,e with 0.5 to 0.7 molar 

equivalents of concentrated sulphuric acid,· preferably 

10 o.s molar equivalents of sulphur~c: acid, in water. 

For intranasal administration, aqueous · · 

solutions of the ~alt in accordance with the present 

invention will ideally_ contain tAe salt at a 
. . . . . '.. . 

concentration of 1 mg/ml to 200 mg/ml, preter~bly from 10 

15 mg/ml to 190 mg/ml. 

For intranasal administt,ation, the salt of the 

present invention may conveniently_ be. presented in unit 

·dose form. A convenient unit dose. formulation for 

intranasal administration contains the active ingredient 
. . 

2 O in an amount of from o. 1 mg to 100 .. mg, suitably in the 

25 

range of 1 to 60 mg, preferably ~: ·to ·40 mg, which may be 

ad~inistered to either one or bot};i··nostrils. Ide°ally, 1 

mg to 35 mg of the active ingredi.e~t is administered in a 

single dose to one nostril. 

A typical unit do~e fo.ljn\llation may be provided 

as a single do_se in a sealec:l un±'ti.t_;for example a vial of 
glass or plastics materi:al ·which·:·fu·~y J;>e filled and s·eale~ 

using conventional manuia;cturi~~;:t~chniques. 
Alternatively, a sealed v_ial of ::~X~stics material may be 

30 produced by form-fill-se.a_l techn·gfpgy. Ideally the vial 

and the components of the,pharm~9~\l.tical formulation 

filled ·therein are heat 's..f_~ble. ::'<Ttje. sealed vial may be 

sterilised, for exampl~ by au:toc/ia.Ying at 121°C for not 

less than 15 minutes,"or alternittiVely by gamma 
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irradiation of the container fo~iow¢d by sterile 

filtration of the solution, to· pt,9'71de a sterile unit 

dosag~ vial which can be assembi.:e,:fnto a .convenient 

delivery device prior to use. 1.>l:;~,:ferably the unit dose 

.5 volume is 50 to 200 ,µ1, for exalii.p-j;~ 100 ,µl. 

10. 

Preferred devices for ·a4Jninistering the 

intranasal formulation acqording i,o the invention in~lude 
the Bespak multidose device, obt~:~ri~ble from Bespak, 

Kings Lynn, United Kingdom; and,·:·).~ particular, the 

Valois "Mono~pray" single dose sp~~y device as described, 

for· example, in wo..:.A-93/001. 72. 

According· to a further.~§>pect, the present 

invention prov.ides a process for i:h.e preparation of the 

sulph~te s~lt ·O·f fo~U:1~ I ·as def°i.:ried above-~!" a solvate 

l.5 thereof, which proces.s comprises. *~acting N, N-dimethyl-2-

(5-( l, 2, 4-triazol-l-ylmethyl) -lH-frtdol-3-yl] ethyla~ine of 

structural formula II: 

N 
I 
H 

.-·-.. · 

·.,:·: :: .. .-·. 
· .. · .. :··.; 

···:;<:·, .. 

with ~pproximately 0.5 molar equ'~~~:.~~nts of sulphuric 
acid in a suitable solvent. . ""/ ' :~ ;~::)·:_: ·: ~ ·: 

The process is advantacjc;;~.lfsly carrie~ out by 

3·0 stirring the reactants at room t.~,m~~~ature in an aqueous 

medium, typically in the presenck· ot a lower alkanol' such 

as ethanol or isopropyl al(;iohol. ·;)- >[?: ! 
. •. ~.~;· 

The salt of formula I ~·~?Y,e or a sol vate 
thereof may al~o be prepared by sa1"t exchange, which 

·: ·.; :·· ~ . : . 

. '\/ 
.·.:· ·. :(.:: ·~ 

·· . .-::.-· . 
.. ;····'' 
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. . 

comprises treating a salt of the compound of formula II 
above, other than the sulphate salt ( 2: 1) of formula I, 
with a suitabl.e sulphate salt. 

Ex~~ples of appropriate sulphate salts which 
5 may be,utilif;~d in the aQove salt exchange procedure 

include metal..$ulphates~ suc;h as s~dium sulphate or 
silver sulphate, and sulphated ion exphange resins. The 
reaction is conveniently carried out in an aqueous 
medium • 

10 ·The compound of formula II above may be 
prepared by 8-:PY one· of a.:variety of procedures which will 
be readily apparent to the person skilled in the art. 
Since the comp9und of formula II .contains an indole . ..· ·. . . . . . . . 
nucleus, a s\l.·itable method for .i~$ preps.ration is the 

15 familiar Fis~her i~dole synthesis. This may be 
conveniently_ -~f;Cected ·by reacting the hydrazine· 
derivative of formula III: 

N0~ 
\.::::.N 

( I II ) 

with the compe>und of formula IV: 

H 

_{ 1 v ) 
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or a carbonyi~prptected form theJ,i~o,f. 
su·ltable carbonyi-pro.te'bted forms of the 

compound of :f~rmula IV i'ncltide ell,~ dimethyl and diethyl 
acetal derivatives. 

5 Th~ reaction is convenieJltly carried out by 

10 

stirring the .reactants in the pre~·ence of 4% sulphuric 
acid at an ei~vated temp~rature~ typically about 90.-C. 

The'hydrazine.d~rivativ:e of formula III may be 
prepared.fro~ the corresponding aniline of formula V: 

1"N·-
N . I 
\,;:::-N 

. N_H 2 

(V) 

by diazotisation followed by red*otion. Diazotisation is 
conveniently effected using soditi.lp. nitrite/cone. HCl and 

20 the resulting'diazo product reduc~d in situ using, for 

example, tin(II) chloride/cone. IJ(:l, sodium 
sulphite/cone~ HCl or sodium sulphite/cone. H2S04. 

25 

The aniline derivative of formula V may be 
prepared by reduction of the cort-esponding nitro compound 
of formula VI: 

. ·.; .. 

(VI) ( ~~:- '. 

• 
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typically by transfer hydrogenaticm. using a hydrogenation 

catalyst such ~s palladium on ch~:i:~oal in the presence of 
a hydrogen do:nor such as ammoniunf formate, or 
alternatively by conventional catalytic hydrogenation or 

5 using tin(II) chloride. 
The nitro compound of formula VI may 

conveniently be prepared by react.ing the sodium salt of 
1,2,4-triazole with a nitrobenzyl halide, e.g. 4-
nitrobenzyl bromide, suitably i11 ~,N-dimethylformamide at 

10 room temperatu+e. Alternatively, ·compound VI may be 
prep~r~d by" reacting a.· nftrobenzy.l halide, e.g. 4-

nitrobenzyl bromide, with 4-amino-1,2,4-triazole, 
_followed by deamina~ion of the re-~µlting triazolium salt . . . . . . . "'. ... 
_by treatment ·with nitrouf;l acid arid subsequent 

15 neutralisation. This latter. trans.formation, which may be 
accomplished in two separate step_s. · or advantageously as a 
"one-pot" procedure with both steps. combined, is 
conven~ently effected using reacti.9n conditions analogous 

20 

to those described in. J. Org •. Ch~~-, 1989, .54, 731. 
In a still further asp~ct, the present 

invention provides a method for the.treatment and/or 
prevention of clinical conditions for whicJ:i a selective 
agonist of S-HT1-like re·ceptors ~s· indicated, which 
method compris~s administering toYa patient in need of 

.25 such treatmen1;: .. ·an effective amo~?¥'/<:>f the salt of formula 
I as defined above or a pharmaceutically acceptable 

; < :··· ._ •• ,, 

solvate thereof. In a particulal:'::~~odiment of the 
method accordipg to the inventiOn):;_\fhe salt of formula I 

. -: ·. ·.· .'.'::· 

or its pharmaceutically aC:cepta~;;~'.Y$olvate i.s 
30 administered.in the.form qf a sci].ut;'.!on, preferably an 

aqueous s~lution adapted ~or int'~ar,;#sal administration. 
The present invention ::a1.s~ provides the use of 

the ·salt of formula I as defined;_ab,cive or a 

pharmaceutical~:Y acceptable sol vaTe. thereof for the 
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manufacture of a medicament, sui~~bly a so+ution and 
preferably an aqueous solution adapted for intranasal 
administration, for ~he treatment>~nd/or prevention of 
clinical conditions for which a s~lective agonist of 

5 5-HT1-like receptors is indicated. 

10 

: ·'.~ .. ' 

The following non-limiting Examples are 
.-·:. 

intended to illustrate the present invention. 

PREPARATION 1 

step (i)·: 1-(4-Nitro'berizyl) --4-ainil~o-4H-1~2; 4~triazolium 
bromide 

15 A mixture of 4-:-amino-1/2',4-triazole (250 g, 
2.976 moles) and 4-nitrobenzyl br9mide (ex Janssen, 99%, 
617.5 g, 2.83 ·moles) in isopropyl_ .alcohol (5.66 1) was 
brought to reflux with stirring. .The mixture became a 
solution and then, almost immedi~tely, the required 

20 triazolium salt crystallised out.at reflux. The mixture 
was stirred and heated under refi~x for 7.5 hours and 
then allowed to cool to room temp~rature overnight. Next 

25 

30 

-:::::· 

day, the mixture was cooled ·to o~~·c, held for 1 hour and 
the product filtered, washed- with~';a little isopropyl 
alcohol and then dried, in vacuo·'~t so·c to give the 
title triazolium salt (808 g) in>:~~% yiel.d as a white 

solid, m.p. 199°C (dee.). 
'.;::_,-.: .. :.:-

. ::·,_ 
~~: .. -. : 

Step (ii): 1-(4-Nitrobenzyl)-1,2,,:A~triazole 

A solution of sodiumllit:.ii.te (206 g, 2.98 
moles) in water (840 ml) was add~d.:}subsurface over 70. 
minutes to a suspension of the pr~deding triazolium salt 

·.:::: .. 
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(808 g, 2.69 ltidies) in water ($.~ 1) and cone. 

hyQ.rochloric.aqi.d (505 ml) at 0-~·c. The pale yellow 

slurry was stir::red at <s•c for 15 minutes and then 
. . . .· 

allowed to warni· to 2s•c over 1 :J:tour. The colourless 

5 solution was adjusted to pH 9 by ·:.~ddition of aqueous 

ammonia solution (380 ml, 18N) m~intaining the 

temperature <30~C. 

stirred for 1 hour. 

The mixture ~as cooled.to o-s·c and 

The solid w~s collected by 
. . 

filtration, washed with water c4o_o ml) containing aqueous 

10 ammonium hydroxide (20 ml, l.SN) and dried under reduced 

15 

"pressure at so·c::·to'give 535·g "(97% yie°Ia)·o·f the.title .. 

nitro compound, m.p. 102-lOJ~C. 

Step (iii): 1-(.4-Aniinol::2enzyl) -1, 2 ,.4-tri~zole 

The preceding nitro compound (803 g, 3.9 . 

moles), _ammon~u~ formate (1.16 ~g, 18.4 moles) and 10% 

. Pd/C (28 g) i~ n,i«athanol (8 1) was stirred under a 

20 nitrogen atmosphere and warmed to J0°C. Heating was 

discontinued. a_n(J cooling applied:'.to control t,he 

exothermic reaqtion by maintainip:g the tem.p~rature at 35-

45•c for 2 hoQrs. The reaction ~ixture was cooled at 

25 

20 • c and the catalyst removed by :::;filtration through Hyflo 
. .; . 

filter aid. Th~ filter pad was W:a:shed with methanol (2 

1). The filtrate was concentrat~d and the residue 

diluted with ~:t,hyl acetate (12 '{)('.:and water (1.57 1) • 
.. . . . ··· ···, _.·· 

The lower aquebtts layer was tre~t~d with aqueous ammonium 
hydroxide solut.':i:on ( 10 ml, 18Nf,··. td; pH 9. The aqueous 

JO layer was separated and extract~cl;'With ethyl acetate (2 x 

6 1 and 3 1). The combined ext~~¢'t was washed with 

saturated aqueous s.odium hydrocf~n'Y-carbonate solution 
·.-,: , .. '·'-

(l. 57 1), dried and evaporated 'tilla.er reduced pressure to 
. :. :..> '•< 

. : 
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give 679 g 
0

'(~'~'.~:,',yield) of the title amine, m.p. 127-

1280C. 
. ...... 

step (iv): ?f;;~~J)imethyl-2-(5-(1,2,4-triazol-1-ylmethyl)-

5 lH-indol-3-y~']~~bylamine 
. . : : ·. ~: . : . 

A sol,Ution of sodium nitrite (16. 7 g, 0.24 
·';" ... 

mole) in water, (22. 7 ml) was added subsurface to a 

10 solution of-t~~-preceding amine (40 g, 0.23 mole) in 

hydrochlorid:';~-p).p. (65.:3 ml) and water (162 tnl) 

maintaining th~>temperat'Q.re <5°C,. The solution was 
--· 

stirred_ at Qt:~tG for 1 hour. The- ~olution w:as added to a 

su-spension of;\sqdi_um sulphit~ -(72. 4 g_, o. 57 mole)- in 

15 water. (227 ~lh-(~_ooled at 5-io•c under a nitrogen 

atmosphere. ".'.'l'h~ red. sc;>luticm -was stirred at 5-10°c for 

10 m-inutes, · ail.'ipwed to warm to 2 o • c over 2 o minutes and 

then heated ::tijT?;o•c over 45 minutes. The solution was 

stirred at 7-,~;fc: _for 2. 5 hours an~ cooled to 65 • c. 

20 Concentrated,~\l!phuric acid (56.8 ml) was added to the 
,.-.. : 

solution over-i~_minutes maintaining the temperature at 

70-ao·c. Th~--:~~lution was stirre_d at 70°C under a 

nitrogen atm.6sphere for 2 hours 4nd then allowed to cool 
~· .. : . •., .... ···-.. 

to 20°c over~f~~~- The solution->of the resulting 
25 hydrazine wa,-s\warmed to 2s·_c and <4~ (N,N-dimethylamino)-

1, 1-dimetho~&Pti1:.~ne (44.3 g, o.2a: mole) was added over 15 

minutes mai,nt;frl'ing the temperattj're <35°C. The solution 

was stirred ~t· _:30-35°C for 30 ~i~,utes. The mixture was 

heated to 9o·_c ci:V~r 30 mihutes atid maintained at 90-93°C 

30 for 15 mim~:t¢s~ - The mixture was'):cooled to ·15°C and Hyflo 

filter aid -(~ti----~) added thlfowed:i-by aqueous ammonium 

hydroxide (;o'.'9<~;1., 18N) to ~djust1 the pH to 11-12. The 

mixture was :fi~'t:ered an:d th~ fil~_rate and the Hyflo 

extracted with ~~hyl acetate (5 t 300 ml). The extract 
=_:·: .. · •. ·;-::· • . · .; 

·." .":-:·'; \· 
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was dri~d (Na2S04) and evaporated:. under reduced pressure. 
The residue was chromatographed cm ·silica (550 q) with 

ethyl acetate:methanol (80:20) changing to ethyl 
acetate:metha~ol (50:50). The fJ::actions containing 

5 product were evaporated under reduced pressure to gi:ve 
27.8 g (45% yield) of the title compound in free base 

form. 

10 
EXAMPLE 1 

N ,N_;Dimethyl-2-(5-(l, 2, 4-triazo1:..1-ylmethyl) -1H-indo1·-3..;. 
yl]ethylamine. 0.5 sulphate. 0.7 hydrate 

15 Sulphuric acid (1N, 1.17 ml) was added to a 
stirred solution·of N,N-dimethyl-2-(5-(1,2,4-triazol-l~ 
ylmethyl)-lH-indol-3-yl]ethylamine (0.63 g, 2.34 mmole) 
in water (0.73 ml) and isopropyl ~lcohol (l~.9 ml). The 
mixture was seeded, then cooled t? 0°c. The reaction 

20 mixture was fiitered and the solid product washed with 

diethyl ether (100 ml) and then dried at 60°C in vacuo to 
give the title 0.5 sulphate salt (0.68 q), m.p. 233-234°C 
(Found: c, 54.45; H, 6.35; N, 21.23; s, .4.66%. C15H19N5. 
o.s H2so4 • o.7 H2o requires c, 54;.43; H, 6 •. 52; N, 21.16; 

25 s, 4.84%). 

.. 
EXAMPLE 2: 

Buffered sublinqual tablet· .containing 50 uq (expressed as 
30 free base> of active ingredient ;: i ·: 

N ,N-dimethyl-2-(5-(1, 2, 4-triaz.ol~i;.. 
ylmethyl) -lH-indol-3-yl] ethylamirl~ ... 
o. 5 sulphate. O • .7 hydrate· 0.056 mg 
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10 

·:· 
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Avicel PH 200 91.194 mg 

Starch 1500 22.0 mg 
Sodium bicarbonate 67.·s mg 

Anhydrous s9dium carbonate 20.0 mg 

Blue FD&C No. 2 Aluminium Lake o.ss· mg 

Saccharin sodium 11.0 mg 

Peppermint NAEFCO/P05.51 6.6 mg 

Magnesium stearate 1.1 mg 

Total weight 220.0 mg 

... ~ 
All the ingredients ex¢¢pt magnesium stearate 

were mixed together_ in a suitabl~·: blender. The resulting . . . . . .:· '.·. . . . 

mixture was then lubricated with·Jii.agnesium stea+ate and 

15 compressed on a tablet press. 

EXAMPLE 3.·. 

Buffered sublinqual tablet c:ontaininq 20 mq (expressed as 
20 free base> of active ingredient · · 

25 

30 

N,N-dimethyl-2-(5-(1,2,4-triazol~l­

ylmethyl)-lH-indol-3-yl]ethylamin,e. 
0.5 sulphate. 0.7 hydrate 
Avic~1 PH 200 
starch 1500 
Sodium bicarbonate 
Anhydrous sodium carbonate 
Blue FD&C No. 2 Aluminium Lake 
Saccharin sodium 
Peppermint NAEFCO/P05.51 
Magnesium stearate 

Total weight 

22.34 mg 

68.91 mg 

22.0 mg 

67.5 mg 

20.0 mg 

0.55 mg 
11.0 mg 

6.6 mg 
1.1 mg 

,. 

220.0 mg 
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All the ingredients ex¢,~pt magnesium stearate 
were mixed together in a sui tabl~'·.·:blend~r. The resulting 

. , .. . . ,-· ... ,, 

mixture was then :.lubricated with Jii.~gnesium stearate and 
5 compressed on a t.ablet press • 

10 

. EXAMPLES 4 Alto 5 

sterile.intranasal formulation 

Compound of fonnula (II) 
Sulphuric Acid 

. -

(concentrated) B~ 

Example 4· 

o.85 mg 

o.155 mg 

Example 5 

170 mg 

15 Bulk Water for Injections 
Ph. Eur. to 1 ml to 1 ml 

The co~pound of formuJ,.~ '.(II) ·is dissolved in 
the sulphuric ac~d pre~iously diltjted with water. The 

20 solution is made up to volume. 

25 

30 

The sqlution may be paqkaged for .intranasal 

administration, "for example by f~~t~ng into vials, 
sealing and sterilising the vials:~y autoclaving at 121°c 

for not less th~n 15 minutes, o:t :~terilised by filtration 
and aseptically ·.transferred into, ;~terile containers. 

.'.:.•' 

EXAMPLES 6 .AND. 7 · 
·: '('.: 

Preserved intranasal formulatiobJ.~ 

Compound of formula- (II) 
Sulphuric Acid 
{concentrated) ~~ 

... ,.: 

.. : ~ : 

.,:• 

Example0:6 
o.s5'.:~g; 

' . .\.'. 

Example 7 
170 mg 

30.9 mg 
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Phenylethyl. idcohol USP 4.0 
·.· .~: :.;·~. ; 

Benzalkonium'·:;Chloride USNF 0.2 
···· .. 

Purified wa:t~r: .B. P. to 
·· .. ·:;,.-::· 

mg 

·111g 
i.· ml 

4.0 mg 
0.2 mg 

to 1 ml 

Tije.<compound of formula (II) isdissolvec;i in 
the sulphuti:~i·{a~id previously cil,.iuted with water. 
Phenylethyl .. ~;t¢ohol and benzalk~nium chloride are added 
and the solu~ipn.made up to volume. 

In.~: similar manner further preserved 
10 formulation~·~ere prepared containing 1, s, 10, 50, so, 

100 and 150.-lltg/ml·of the compoting.of formula {II). 
Fo'ril'.ulations canbe.adfuinistered in unit dose 

vql~mes of. 1
1bb. µl to either one -~r both nostrils .of 

• ·;.;,·: .'·.=·· . • • • 

pat.:i..ents su~:f¢ring from a moder~t~ or severe migraine 
15 attack to ciellver a dose of 0.1, 1, 5, 10 or 17 mg of the 

: •• ¥· • • ·;. 

compound .of :~<.)rniula (II). 

EXAMPLES 8 AND 9 

20 sterile intra:ri'asal formulation 

25 

·fc;f1:mula (I) 

Example 8 

1 mg 

to 1 ml 

ExaJllple 9 

200 mg 

to 1 ml 

Th,~(<::ompound of formula (I) is dissolved in 
water and th~<solution made up to. volume. 

Th~.~olution may be pa9kaged for intrana·sal 
30 administratip:n, f.or example by filling into vials, 

sea-ling and f;terilising the viai.$ by autoclaving at 121"C 
. . 

for not less than 15 minutes, or. sterilised by filtration . ; ~·· ' . 

and aseptica·:J;:ry transferred into: ~teril_e containers. 
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EXAMPLES 10 ~· 11 

Alternative, intranasal: :formulation 

Compound of '{c)~lt.~a (I) 

Benzethon.iµmJci.iioride 

Purified wat~~'>s·~P. 
·· •.. ,.··. 
:: . .":>''. 

Example.10 
1 mg··. _ 

0.2 mg 

to 1 ml 

Example 11 

200 mg 

0.2 mg 

to 1 ml 

10 T~~·:c_c>I~1pound of formula (I} is dissolved in• 

15 

20 

25 

water·. Benzetfi6nium chl6ride is added and· the- ·solution. 

made up to v61~~~. 
:::: ..... ::.:,·:·~·: ::'.···. ,·_ . 

. . · ·-
EXAMPLES 12 TO 15 

sterile intrll:li~s'al formulation 
... (.-.:-:>· 
·.-.:::. 
:.-_:'·:···· .. ·~· 

--:~ ,· :'; .· ·-:; ~ . ,: 

Compound.of !ormula (II) 
sulphuric Ac:i~ ,(~one.) BP 

Bulk Water ftn:"~· rtij ections 

Ph. Eur. 

·;.· 

compound oi<:fof.i\\uia (Il) 

Sulphuric A¢id?>C:c~nc. ) BP 

Bulk Water ~pr '-,Inj;ections 
···;·.'·. 

Ph. Eur. . . : :.~- :; :·:. ,._.,_ '· ·:: ,' 

Example 12 
5 mg 

0.91 mg 

to 1 .ml 

Example: ,14 
.· . '· :. ~ ~ :. 

100 i'llt!: 
,,:.·: .. -·; 

. ·.··· .... · 
:.· .. :':; .. 

Example 13 
50 mg 

9.1 mg 

to 1 ml 

Exampl~ 15 

160 mg 

29.1 mg 

to 1 ml 

30 Th~ .cQri>.pound of fo:rnnJl,a'.:,;{'!I) is dissolved in 

the sulph~r.fd}:'~dt(:i; previously di~tlt~d with water. The 
solution is ~~,d~':;<lp to volume. ., ·/' 'C: 

Th~',:··t&:~ulations are d .. lr:~d into vials in 100 
µl aliquots, ',.··· ._,, are sealed:>~hd are sterilised by 

·:..:' 
:·· .. ·.-.·. · .. 

. )': 
:.·. 
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autoclaving at . 121 • c for not les;s:: than 15 minutes. 

Alternatively the solutions may··~~ sterilised by 

filtration and ·filled aseptically':·into sterile vials. 

The·· ;fo;rmulations are ad.ministered in unit. dose 
. . 

s volume~ of . :ioo µl to a single no.stril of patients 

10 

15 

20 

suf f e.r.ing .· fr~]n .a moderate or seve:i:-e migraine attack to 

deliver a do~e:of o.5, 5, 10 or 16 mg of·the compound of 

formula {II). 

EXAMPLES 16 AND 17 

sterile intran·asal formulation 

Compound of formula (II) 

Sulphuric Acid, (cone.) BP 

Sodium Saccharin BP 

Bulk Water for Injections 

Ph. Eur. 

. Exa1nple 16 
. . . . .' ·~ .. 

160 mg 

29~1.mg 

10 mg 

Example 17 

160 mg 

29.1 mg 

20 mg. 

to 1 ml 

The compound of formuJ,a<.(II) is dissolved in 

the sulphuric ~cid previously dil4te<:\ with water. The 

solution is made up to approxim~t:~:ly 90% of volume and 

the sacchari.n ·dissolve4 therein .. ~l)d the solution finally 

25 made up to volu~e. : · 

Th~>formulations are fl'f'led into vials· in 100 

µl aliquots, :;t,}i~ vials are seal~~ ·~nd are sterilised by 

auto.claving at i21 •c for not. les:S. than 15 minutes. 

Alternatively tbe solutions may·:·~~Hsterilised by 
~: :1 · .. ; . 

30 filtration a;nd filled aseptical~yirito sterile vials. 

The formulations are ~aml.nistered in unit dose 

volumes of 100 ul to a single n~:~t~.il of patients 

.suffering from a moderate or se~~-·~J migraine attack to 

deliver a dose of 16 mg of the dbmJound of formula (II). 
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CLAIMS: 

1. ·. The sulphate salt of N,N-dimethyl-2-(5-. .'-·;. ,. . 
.:., .· . 

5 (1, 2, 4-triaz~~l,...1-ylmethyl)-lH-in9~1-3-yl]ethylamine. 

10 

20 

2.. N ,N-Dimethyl-2-[5·-:(1,2 ,4-triazol-1-

ylmethyl)-lH-±ndol-3-yl] ethylamin.e sulphate salt (2:1) of 

structural formula I: 

N 
I 
H 

( I ) 

and pharmaceui;ically acceptable solvates thereof. 

·3. A hydrate of the salt as claimed in claim· 

2. 

4 •. · The O. 7 hydrate at: the salt as claimed in 
.·:, 

.25 claim 2. 

.·, 

5~ ·· A pharmaceutical cpmposition comprising 
the salt as. "claimed in claim 1 or''.'.claim ·2 or a 

pharmaceu~iqally acceptable solv~'\:·e thereof in 

30 association.wfth one or more phapnaceutically acceptable 

carriers. , : ~' .. ...... 

6.. A pharmaceutical- ,cpmposition in solid form 

·adapted for . ..s\iblingual administration, comprising the 

;c:·_::' 
,_;_ .:·. -·------------·--.. ;.L-

·.'.;.: 

.... · . . · 11111111111111111111111111: 1111 
1r C L M S : .,. .. ·· 
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salt as claimeg in claim 1 or claim 2 or a 
. . 

pharmaceutically acceptable solvate thereof: one or more 
pharmaceutically acceptable buffer.j.ng agents capable of· 
imparting to the buccal cavity following administration a 

5 pH of at least 7.5: and one or more pharmaceutically 
accep~able excipi,ents. 

7. A pharmaceutical composition adapted for 
intranasal admitii.stration comprising the salt as claimed 

10 in claim 1 or claim 2 or a pharmaceutically acceptable 
solvate thereof in assoc-iation with one o+ more 
pharmaceutically acceptable carri~rs. 

8. A composition _as claimed in claim 7 which 
15 is presented in the form of an aqueous solution. 

20 

9. ~ composition as claimed in claim 8 which 
is presented in the form of a solution in sterile, 
pyrogen-free water. 

claim 9 

to 200 

10. A, ¢omposition as claimed in claim 8 or 
containing the salt at a concentration of 1 mg/ml 

mg/ml. ·. 

25 11. A composition as claimed in claim 10 

containing _the s"a1 t at a concentra:t.ion of 10 mg/ml to 190 

mg/ml. 

12. A composition as c~~imed in claim 11 

Jo· containing the s~lt at a concentra~ion of approximately 
189 mg/ml. 

13. A composition as claimed in any one of 
claims 7 to 12 presented in unit dosage form and 



- 32 -

containing the active ingredient in an amount of from 0.1 

mg to 100 mg. 

14 •. A composition as claimed in claim 13 

5 wherein the unit dose volume is 50 to 200 µl. 

10 

25 

15. A process for the preparation of the salt 

as claimed in claim 1 or claim 2 or a solvate thereof, 

which compris..es: 

(A) ·reacting N,N-dimethyi-2-(5-(1,2,4-triazol~ 

1-ylmethyl)-lH-indol-3-yl)ethylamine of structural 

.formula II: 

N 
I 
H 

{ I I ) 

with ~pproximately o.5 molar equivalents of sulphuric 

acid in a suitable solvent; or 

(B) treating a salt of·0; the compound of formula 

II above, Qt;her than ·the sulphate' salt (2:1) of formula.I 

as c;lefined in claim 2, with a sui:table sulphate salt. 

30 16. A process for the preparation of a 

pharmaceutical composition as claimed· in any one of 

claims.5 to 14 which comprises mixing the salt as claimed 

in claim 1 or claim 2 or a pharmaceutically acceptable 

-----------------·-- ------ ---- -~· 

111111111111111111111111111111 
* C L M S * 
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solva.te. thereof with a pharmaceu~ically acceptable . . .:.~. ~ · ..... ~ ... -.": 
carri~r·. · 

.'.<· 

: . </ 

·. ' i? ~ · A process for the preparation of a 

5 pharmac¢lJ.'~'.iqal composition as claimed in any one Qf 
claims s:€Jt"i4 which comprises: 

. ;·:· ··'. ... ~ 

"(A) dissolving the salt as claimed in claim l. 

or claim :;;! o~ a pharmaceutically ac:::ceptable solvate 
10 thereof in '~~ter; or 

'· ... 

";.-· 

,-,(~)'· mixing one molar equivalent of the 

· _compoun~: ~#:: fo;rmu).a II. as defined in c:laim 15. with O. 5 to 
9. 7 mola~ '.~-~i~alents of conce]ltrated sulphuric acid in· 

15 water. 

ia. The salt as claimed in claim 1 or claim 2 
or a solv~t·ti thereof for use in therapy. 

20 l;-:9. The use of the salt as claimed in claim 1 

or claim 2 6r a pharmaceutically acceptable solvate 

thereof ~o.r:the manufacture of a med,icament for the 

treatment ci~~~/or prevention of clinical conditions for 
which a s~f.~ctive ag.onist of 5-HT1-like receptors is ·,:···· :::-:. . 

25 i,ndicate4. ·.·· 
':··. 

._::_.: 

-------------~-·--· 
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