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invention generally pertains to heterocyclic carbon KTMQMS

- having drug and bio-affecting properties and to their reparation

=and use. In particular, the invention }s concerned with 1, 4-(”}7%

di substituted piperazine derivatives wherein one substituent  noi '
1,2, 5-thiadi azol e; 1,2,5-thiadiazol e-1-oxide, or 1,2,5-thi2&ig§gﬁéylli-a
di oxi de-substituted indol -3-yl-alkyl group and the other nviety is'a’
pyridinyl or pyrimdinyl ring. These conpounds possess a unique
serotonergi ¢ pr ¥NTAMASRMNE a6, 2/5 FHIADIAZOAUE | DERIVATIVES:dOFs t hem
useful in tragheRVLR mwggofnwacnnosmmmwwmm\mmer

t ype. _ _ we, et al. disclosed a series of

3-al kyl ami no-i ndol e . derivatives as being potentially useful for
the treatment of mgraine in a published patent application, GB 2,124, 210.
One menmber of this series. of conpounds was specifically clained in
a later patent application of Oxford, GB 2,162,522, published

February 5, 1986. Thisiinvention genarally pertains te HRIRSOAYFEICLARBAIN in t he
|iterature ag,suaphal Ptta@i?lg( drug and bio-affecting properties and to their  [err]

NWe2 preparation and use. In particular, the inventio‘rI I).S c%lrjtggtt'r{e'do \Fvﬁ‘rq 1.4-
disubstituted piperazine derivatives wherein one substituent moiety is a
1,2,5-thiadiazole; 1,2,5-thiadiazole-1-oxide, or 1,2,5-thiadiazole-1,1-
dioxide-substituted indol-3-yl-alkyl group and the other moiety is a
pyridinyl or pyrimidinyl ring. These compounds possess a unique
serotonergic profile as well as metabolic stability that renders them
useful in treatment of vascular headache, such as migraine or cluster

type.

Dowie, et al. disclosed a series of 3-alkylamino-indole
¥4 derivatives as being potentially useful for the treatment of migraine in a
il published patent application, GB 2,124,210. One member of this series
) ,"_”of compounds was specifically claimed in a later patent application of
_ Oxford, GB 2,162,522, published February 5, 1986. This particular
" compotind is known in the literature as sumatriptan ().
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(i) Sumatriptan

A series of novel indoline derivatives was disclosed by Manoury,
et al., in European patent application EPA 354,094. These compounds
are described as being useful for treatment of various CNS disorders
including depression, anxiety and migraine. Included among these art
compounds are those of formula (ji) '



A series of novel indoline derivatives was disclosed by Manoury,

- et al., in European patent application EPA 354,094. These conpounds
are described as being useful for treatment of various CNS disorders
I ncl udi ng depression, anxiety and mgraine. Included anong these art

* eonpounds are those of formula (ii) 2 2
[err] wherein R4 is aryl, pyridine or quinoline noieties.
Smith, et al., in US. 4;954,502 have disclosed a series of 1, 4-

di substituted piperazine derivatives of forrrul a (iii) which are useful as
anti depressant agents. [err]

o
. (ii)
wherein R# is aryl, pyridine or quinoline moieties.
Smith, et al., in U.S. 4,954,502 have disclosed a series of 1,4-

disubstituted piperazine derivatives of formula (jii) which are useful as
antidepressant agents.
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(iii)

The indolyl substituents R3 and R* were hydrogen, alkyl, alkoxy,
alkylithio, halogen, carboxamide, and trifluoromethyl.

Another series of antidepressant 1,4-disubstituted piperazines
where pyrimidine moieties were used instead of pyridine was set forth by

Smith, et al., in U.S. 5,077,293.

More relevant background is U.S. 5,300,506, an earlier disclosure
of antimigraine alkoxypyrimidine derivatives of formula (iv)
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hal ogen, carboxam de, and trifl uoronethyl. - Anot her series of
anti depressant 1 ,4-disubstituted piperazines where pyrimnm dine noieties

were used i
* 5,077, 293.

nstead of pyridine was set ¥orth by Snmith, et al.,”in

More rel evant background is U S. 5, 300,506, an eal

al kyl t hi o,

u. S
rlier

di scl osure of antim graine al koxypyrim di ne derivatives of formula (iv)

[ferr]
substi tuent

al kyl sul f ony

earlier pat

conpounds of formula (v): [err]

3 wherein the 5-i
S/rﬁé?%?r{ fle 5 éﬁ@élé%ésiif&bﬁis i)ﬁpg@@e inflr 'éﬂéyamiﬁ?ﬂ dfkcoxy

am no, ant 1s believed to
%l@ﬁ"dyfsﬁlfoﬁﬂaﬂ“%

Most relevant is believed to be our eatlier patent application,
USSN 08/122,266, that disclosed antimigraine compounds of formula
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None of these art compounds suggest the instant novel 5-
thiadiazole (and its oxides)-substituted-indol-3-ylalkyl derivatives of
pyridinyl or pyrimidinylpiperazines for the treatment of migraine and
cluster-type headaches. '

Migraine is a member of a broader class of headache that also
comprises cluster headaches and other headaches believed to have a
vascular implication in their etiology. These headaches are often
classified as vascular headaches. For a current summary of headache
and its treatment see: Chapter 13: "Drugs Used to Treat Migraine and

ndol e

be our

266, that d| scl osed antim graine

Other Headaches" in Drug Evaluations, 6th Edn., 1986, pages 239-253, |

American Medical Association, W.B. Saunders Co., Philadelphia, PA.

Frequent irregularly-occurring episodes of headache afflict a
large number of pedple but are usually acute in nature and of short
duration. Relief of this type of headache is typically provided by mild
analgesics such as aspirin or acetaminophen. Such headaches are
quite common and, while painful and perhaps annoying, are seldom
incapacitating and debilitating. Chronic recurrent headaches of the
vascular category, however, usually lead to patient consultation with a
physician due to pain severity which is often incapacitating.
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headaches may also fall into a vascular-related headache céltegory and
be treatable by the present invention. It is appreciated by one skilled in
the art that ho single therapy is effective in all patients diagnosed with
the same subtype of headache, thereby raising further uncertainties
about headache classification. )

Drugs that have historically been most commonly used in '
treatment of headache fall into the following group:

Ergot Alkaloids,

Beta-blocking Agents,

Calcium Channel Blocking Agents,
Antidepressants, and

Mixtures of these.

Management of recurring vascular headache is complicated by
the lack of a éing_le therapy which is effective in all patients with the same |
headache type. A more recently available antimigraine agent,
Sumatriptan, has met with some success in treating migraine in patients
but still possesses shortcomings. Further complication involves the
antimigraine use of drugs that can cause dependence with extended
use, such as ergotamine. Another important consideration for the
presént invention is that the more potent antimigraine agents in current
use, e.g. the ergots and methysergide, produce severe use-fimiting side-
effects with long-term usage. |

Thus, there is a need for a safe and effective drug for the
treatment of migraine and related disorders which can be used either to
abort a threatened headache or to alleviate an established headache.
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Al t hough there is no universally accepted classification systemfor
headache, vascul ar headache, . for the purposes -of the present .invention,
refers mainly to mgraine and cluster headaches. M graine includes the
common or classical type as well as mgraine variants which woul d be
. famliar to one skilled in the art. O'her subtypes such as toxic vascul ar
and hypertensive headaches, chronic paroxysmal hem crania, as well as sone
nmuscl e-contracti on and conbi ned or m xed vascul ar-mnmuscl e headaches may al so
fall into a vascul ar-rel ated headache categor t he
present inventi onTheobjectyesaf the,PErs "B’r‘?g'%gﬁirg{ég%l%ﬁﬁ%Egégﬂrﬁ%’ﬁgt no
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Managenent ogompositionsgandmadical Usdd8ache is conplicated by the lack of a
single therapy which is effective in all patients with the same headache
type. A nore recently avail able antim graine agent, Sumatriptan, has net

Wi th some success in treating mgraine in patients but still possesses
shortcom ngs. Further conplication involves the antimgraine use of drugs
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pharmaceutically acceptable salt and/or solvate thereof, to a human in

need of such treatment. For use in the instant method, oral and

transnasal administration of pharmaceutical compositions containing the

subject antimigraine agents are preferred.

In a broad aspect, the present invention is concemed with indol-3-
ylalkyl derivatives of pyridinyl or pyrimidinylpiperazines having useful
antimigraine serotonergic properties and characterized by Formula 1.
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in Formula |, Rtis a substituent selected from hydrogen, halogen,
lower aikyl.and lower alkoxy.

R2, R3 and RS are independently selected from hydrogen and
lower alkyl. In preferred compounds, R2 and RS are not lower alkyl at the

same time.



5 The objectives of the present invention relate to the use of

. hovel 5-(3,4-diamno-1,2,5-thiadi azol e-1-oxi de)-substituted indol-3-yl al kyl
derivatives of pyridinyl- and pyrim dinyl pi perazines to provide treatnent
of vascul ar headaches, particularly mgraine and cluster-types; to

« processes for their preparation; and t® their pharmaceutical conpositions
and nedi cal usage. The net hod of the present invention is
i ntended for the alleviation of vascul ar or vascul ar-rel ated headache of
whi ch m graine and cluster are the best known specific exanples. The nethod

essential ly invol gegs plidmaRbkAt i on of a 5-thiadiazole (or an
S- oxi de) - substi t ut e?isl ndol -3-*@I al kyl derivative of a pyridinyl or

pyri m di nyl pi perazine, or a pharmaceutically acceptable salt and/or solvate

thereof, to a hungf is geRtsd frbnsaﬁﬁnd,rlo%rram?larﬁab, dslower dikglaimiss ant

met hod, oralq_@g transnasal adm nistration of pharmaceutical conpositions
containing t ROX¥rt i i grai ne agents are preferred. In a
broad aspect, the present invention is concerned with indol-3- ylalkyl

derivatives of py 'é“iﬁ’t&be&’ 1 Pé(éic{ﬁz%iré‘)ééﬁib‘é%e?é&taa%opﬁnv' Ieg%BH'be
antim grai ne serotonergrc properties and characterized by Fornula I.
[err] the integers 1to 5. In preferred compounds, m is zero and n is 3.

X is selected from S, SO and SO2. Preferred compounds are
those wherein X is SO.

Y and Z are independently selected from N and CH with the ]
proviso that both Y and Z cannot be CH simuitaneously.

Additionally, compounds of Formula | also encompass all
pharmaceutically acceptable acid addition salts and/or solvates thereof.
The present invention is also considered to include stereoisomers as
well as optical isomers, e.g. mixtures of enantiomers as well as
individual enantiomers and diasteromers, which arise as a consequence
of structural asymmetry in certain compounds of the instant series.
Separation of the individual isomers is accomplished by application of
various miethods which are well known to practitioners in the art.

The term "lower alkyl" refers to both straight and branched chain
carbon radicals of from 1 to 4 carbon atoms inclusive. lllustrative of
these radicals are carbon chains which can be methyl, ethyl, propvl,
isopropyl, 1-butyl, 1-methylpropyl, 2-methylpropyl.

Lower alkoxy refers to C1-4 alkyl groups connected to an oxygen
atom. The thiadiazolyl moiety encompasses the sulfoxide (SO) and
sulfone (SO2) derivatives also.

By appropriate selection of Y and Z either a pyridine or a
pyrimidine ring is designated.



In Formula |, Rlerr] is a substituent selected from hydrogen, hal ogen, = e

_ lower al kyl and | ower al koxy. Rlerr], Rerr] and Rlerr] are
i ndependent|ly sel ected from hydrogen and |ower alkyl. In preferred
conpounds, Rerr] and R err] are not |oger alkyl at the sane tine.
R4 is | ower al koxy. R6 is selected fromam no, |ower
al kyl am no, di-Ilower alkylam no and | ower al koxy. The integers 1 to

3 or zero can be selected for m while n can be the integers 1 to 5. In

preferred conpounds; ' ' i ittorl Saliebeiecd from S, SO
and SO err]. Pref e?-rheegb Pgéréﬂgﬁé%ﬁﬁ}ﬁ ﬁcbﬂrgggle %Krj a}dr? I%di Y and Z
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of various nehjgrEscobicity, abmpressibililyONih Féspeicted tdbietonfiation dmd art .
compatibility with other ingredients with which the substance may be
used for pharmaceutical purposes. The salts are routinely made by
admixture of a Formula | base with the selected acid preferably by
contact in solution employing an excess of commonly used inert solvents
such as water, ether, benzene, methanol, ethanol, ethyl acetate and
acetonitrile. They may also be made by metathesis or treatment with an
ion exchange resin under conditions in which the anion of one salt of the
substance of the Formula [ is replaced by another anion under
conditions which allow for separation of the desired species such as by
precipitation from solution or extraction into a solvent, or elution from or
retention on an ion exchange resin. Pharmaceutically acceptable acids
for the purposes of salt formation of the substances of Formula | include
sulfuric, phosphoric, hydrochloric, hydrobromic, hydroiodic, citric, acetic;
benzoic, cinnamic, fumaric, mandélic, phosphoric, nitric, mucic, maleic,
isethionic, palmitic, heptanoic, and others.

The compounds of Formula | can be prepared by adaptation of
the synthetic processes and compounds shown in Schemes A and.B.

Certain compounds and their syntheses will also be set forth in
more detail in the Specific Embodiments section, infra.

In the synthetic schemes, R1 through RS, X, Y, Z, m and n are as
defined supra. The symbol Q represents a synthetic organic leaving
group moiety such as tosyl, mesyl, halide, sulfate, phosphate, and so
forth. ' '

Scheme A sets out the processes for synthesizing compounds of
Formula | wherein X is SO or SO2. Scheme B illustrates compounds
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radicals of from1l to 4 carbon atoms inclusive. Illustrative of these
radi cal s are carbon chains which can be nmethyl, ethyl, propyl, isopropyl, 1
-butyl, 1 -nmethyl propyl, 2-nethyl propyg. Lower al koxy refers to

Cerr] alkyl groups connected to an oxygen atom The thiadiazolyl noiety
enconpasses the sul foxide (SO and sulfone (SO2) derivatives al so.

By appropriate selection of Y and Z either a pyridine or a pyrimdine ring
I s desi gnated ' The
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acetonitrile. Th%%ﬁ{gﬁ_m@cgg& idstiedtinGdhents Aléssinfially W th an ion

cubst ance. ofvabeHBE-RIIRP ohedpHabadpiParRARURCERe R MO R ¢ ons
whi ch al | ow § esmsREPaAMINEGrovp attechitbio e S-pesition of tehinaoldying, e.g.
compound (6). This intermediate is reacted with either the 1-oxide or
1,1-dioxide form of a 3,4-dialkoxythiadiazole (3} to yield a formula | -
product wherein RS is alkoxy (R4). This product will provide, upon
displacement of the thiodiazole's alkoxy moiety with an amine; a
formula | product wherein RE is an amino group, e.g. compound (I-2).
As stated above, intermediate compound (6) can be N-alkylated at the 5-
indolyl-amino terminus to provide intermediates and products wherein

RS is an alkyl group.

The Scheme B processes involve synthesis of products bearing
the thiadiazole ring (X is only S). This process, previously disclosed in
U.S. 4,440,933 and 4,600,779 for a series of histamine Ha-receptor
antagonists; is applicable here. These U.S. patents are hereby
incorporated by reference. Essentially, Scheme B illustrates reaction of
a compound (6) intermediate with a 1,2-dialkoxy substituted
ethanediimide to provide an intermediate compound of formula 7).
Reaction of compound (7) with N,N'-thiobisphthalimide results in the
thiadiazole analog product (I-3). As in Scheme A, the thiadiazolyl alkoxy
substituent (R€=R4) of compound (I-3) can be displaced by an amine to
yield product of formula (-4) wherein R6 is an amino function.

Scheme C deals with synthetic pathways for intermediate
compounds for use in Schemes A and B; setting forth, by way of
example, some typical syntheses which provide starting intermediates

for these schemes.
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Serotonin has been linked to the pathophysiology of migraine by
accumulating evidence, including increased excretion of serotonin
metabolites following a migraine attack and a reduction in the serotonin
content of blood platelets during the migraine headache. This latter
effect appears to be specific for migraine and not a result of pain or
stress. (Anthony, et al., “Plasma serotonin in migraine and stress," Arch.
Neurol. 1967, 16:544-552). More importantly, intramuscular injection of
reserpine lowers plasma serotonin and induces a typical migraine-type
headache in migraine sufferers. This induced headache can be
alleviated by slow L.V. injection of serotonin creatinine sulfate. (Kimball,
et al., “Effect of serotonin in migraine patients," Neurology N.Y., 1960,
10:107-111). '

Although serotonin has been shown to be effective in treating
migraine attacks, its use in migraine is precluded by its side-effects such
as restiessness, nausea, faintness, hyperpnea, facial flushing and
parasthesias. (Lance, etal., “The control of cranial arteries by humoral
mechanisms and its relation to the migraine syndrome,” Headache,
1967, 7:93-102). For this reason, more specific serotonin agents, which
would treat the migraine without all of the other actions, are potentially
useful antimigraine medicaments. Accumulating findings have led to the
perception that compounds with selectivity for the 5-HTp-sub-type of
serotonin receptors would be ¢linically efficacious in the treatment of
migraine. In this regard, the compounds of the instant invention
demonstrate potent affinity at the 5-HT1p site. Formula { compounds of
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The synthetic.processes illustrated in Schenme A essentially involve th
. buildup of the indolylalkylpiperazinylheterocyclic noiety &Ath a ter%iﬁal
anmno group attached to the 5-position of the indole ring, e.g. conpound
(6). This internmediate is reacted witRgeither the 1-oxide or 1,1-dioxide-
- formof a 3, 4-dial koxythiadiazole (3) to yield a formula I product wherein
R6.|s.alkoxy (Rlerr]). This product will provide, upon displacenment of the
t hi odi azol e' s al koxy noiety with an amne; a formula | product wherein R6
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. :}1 600, 779 for a series of histani ne H2-receptor antagonists; is applicable
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T e e e e i

LRt azol'y! madiisaiongs dh Sl RSt aRiideeiallios Woro fetedninsdfiftn, | 1o

. . N . — . conpoun can be di
by an ari ne Gomposnds ot dledoventiaromplGyTG THRARSPEATRG 5 an ar no.

L4

function. . Schenme C deals with synthetic pathwa [ [

_ ys for internmedi ate
conmpounds for use in Schenes A B, .settin rt e of exanpl e
sonme typical synt M%Q“‘ﬂﬁitemﬁﬁwé@ bﬂi’r‘g F?é J%'&Wﬁ& for -t hrerge ’
schenes. compounds of this invention to elicit contraction in® canine saphgheuseact i ons

enployed in S '
Pt oy vglr}lenn%sdeﬁurgie? ?r?digat%gqjstel?\?lhéss in treatment of vascular

headaches. Preferred compounds demonstrate potency equal to or in
excess of serotonin itself. In addition, the instant compounds showed
significantly greater in vitro stability on incubation in rat liver
homogenate than the earlier series of indolyl-sqi.larate compounds
disclosed in USSN 08/122,266. All these foregoing pharmacologic tests
indicate useful antimigraine action for the compounds of this invention.

Another aspect then of the instant invention provides a method for
treating a migraine sufferer which comprises systemic administration to
the sufferer of a therapeutically effective amount of a compound of
Formula | or a pharmaceutically acceptable salt thereof. It is expected
that the Formula | compounds may be administered to abort a migraine
attack in its early stages as well as being administered to treat an
established vascular headache.

The administration and dosage regimen of compounds of
Formula | can be considered to be done in much the same manner as for
the reference compound sumatriptan, cf: Oxford, GB 2,162,522A.
Although the instant compounds may be administered intra-nasally and
orally, the dosage and dosage regimen must in each case be carefully
adjusted, utilizing sound professional judgment and considering the
age, weight and condition of the recipient, the route of administration
and the nature and gravity of the illness. Generally the daily dose will be
from about 0.05 to about 10 mg/kg, preferably 0.1 to 2 mg/kg, when



application are famliar to the practitioner skilled in organic¢ synthesis
and nodifications of conditions and reagents would be readily understood.
The skilled synthetic .chem st would know how t o adapt these processes for
preparation of specific Fornula I conpounds including other conpounds
embraced by this invention but not spéE1f|caIIy di scl osed. Variations of

t he met hods to produce the sane conpounds in sonewhat different fashion
will also be evident to one skilled in the art. To provide greater detai

in description, representative synthetic exanples are provided infra in-the
Speci fi ¢ Enmbadmigistered garemterally and fromSabyouton toabeat seeﬁgmg,nked to the
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facial fl ushanacandenmasre%wﬁswﬂ( brdtiRe @I‘fecﬂive’antl r&if8idiRctL! cranial
arteries by h ral  pechani Srrsflﬁmrgnis re a,tl to t m grai ne syndrone, "
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conmpounds ofgenerally glven as p armaceutlca compositions comprlsed of an
antimigraine amount of a compound of Formula | or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable carrier.
Pharmaceutical compositions which provide from about 1 to 500 mg of
the active ingredient per unit dose are preferred and are conventionally’
prepared as tablets, lozenges, capsules, powders, aqueous or oily
suspensions, syrups, elixirs, and aqueous solutions.

The nature of the pharmaceutical composition employed will, of
course, depend on the desired route of administration. For example,
oral compositions may be in the form of tablets or capsules and may
contain conventional excipients such as binding agents (e.g. starch) and
wetting agents (e.g. sodium lauryl sulfate). Solutions or suspensions of
a Formula | compound with conventional pharmaceutical vehicles are
employed for intra-nasal and parenteral compositions such as an
aqueous solution for intravenous injection or an oily suspension for
intramuscular injection.



10 i nterest have potencies wherein I(err] values of these conpounds are
| ess than 100 nnol ar. Preferred conpounds have I err] val ues bel ow 10

nnol ar . Det erm nation of 5-HT[err] binding properties was
acconpl i shed enpl oyi ng net hodol ogy sucfp as that described by Heuring and

* Peroutka, J. Neurosci., 7(3), 1987, 894-903; with only m nor nodifications.
In vitro IC[err] (nM test values were determ ned for the conpounds of this
i-nvention enploying - tritiated serotonin. In addition to the 5-HT1 D
bi nding test data, ability of the conpounds of this invention to elicit
contraction in a cani ne saphenous vein nodel further indicates useful ness
In treatnment of vascul ar headaches. Preferred conpounds denonstrate potency
equal to or in excess of serotonin itself. In addition, the instant

conmpounds showed significantly ater in vjtr.o stabil ation in
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the TH NMR spectral data corresponds to the number of hydrogen atoms

of a particular functional type in the molecule. The nature of the shifts as

to multiplicity is reported as broad singlet (bs), singlet (s), multiplet (m),

heptet (hept), quartet (q), triplet (t) or doublet (d). Abbreviations

employed are DMSO-dg (deuterodimethylsulfoxide), CDCl3 (deutero-

chloroform) and are otherwise conventional. The infrared (IR) spectral

descriptions include only absorption wave numbers (cm-1) having

functional group identification value. The IR determinations were

employed either neat or using potassium bromide (KBr) as diluent. The

elemental analyses are reported as percent by weight.

The following examples describe in detail the preparation of

compounds of Formula 1, as well as synthetic intermediates in each

process. [t will be apparent to those skilled in the art that modifications,

both of materials and. methods, will allow preparation of other

compounds disclosed herein. From the foregoing description and the

following examples it is believed that one skilled in the att is able to use

the invention to the fullest extent. In addition, examples of synthesizing

certain intermediates and 1,2,5-thiadiazole compounds having amine

substituents at the 3- and 4- positions have been disclosed. See, e.g.

Crenshaw and Algieri, U.S. 4,374,248 and U.S. 4,600,779; Montzka,

U.S. 4,440,933. These U.S. patents are hereby incorporated by

reference to provide enablement for certain of the instant intermediates

and products.



adj usted, utilizing sound professional judgnent and considering the age,
wei ght and condition of the recipient, the route of admnistration and the
nature and gravity of the illness. Generally the daily dose will be from
about 0.05 to about 10 ng/ kg, preferaljlay 0.1 to 2 ng/ kg, when .

- adm ni stered parenterally and fromabout 1 to about 50 ng/ kg, preferably
about 5 to 20 ng/ kg, when administered orally. In sonme instances, a
sufficient therapeutic effect can be obtained at | ower doses while in

ot hers, Iarggr Qoses !V\AII _ | ic adm nistration refers to
oral, ‘intra- , f ﬁf@o Shd es (i.e. intramuscul ar

I ntravenous and subcutaneous). Cenerally, it wll be found that when a

conpound of the presenigofly falirbSéntative Prosediires g6t preparatioraof ar ger quantity
of the active ager_lt..ls required to Eroduce.thf. S&I\ge effec% %6\} smal | er
quantity gi veynthetic intaaeadiale 6empay ds Qpﬁﬁ"gﬁ I cﬁ'afﬁﬁﬁ oW ThH good
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oncentration level that wll produce. . S

wi t hout causifitemedia ‘T’r‘ieu?'l"lﬁr q.?mr&ﬁg‘?@wssg%lag?ggbg&&{ﬁ&:%%ﬁccomounds
of the pres e%nthésismmmﬂy availableiinitse chemical literaturei ajloying theif poses
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pharmaceuti cal conpositions conprised of an antim grai ne anount of a

conpound of Fornula I or a phar macelgx'g@um acceptabl e salt thereof and a
phar maceutical ly acceptable carrier. armaceuti cal conpositions which
provi de fromabout 1 to 500 ng of the active ingredient per unit. dose are

preferred ang-gseNitrovtH-indol3yyPmethyl]l-2,2-dimethyl-1,3zdinxanecapsul es,
powder s, aqUﬁOélsd.or oi |y suspensions, syrups, elixirs, and aqueous

sol uti ons. ,0-al nature of the pharnaceutical conposition enpl oyed
will, of

An adaption of the procedure of Flaugh! was used. Thus, a
solution of 5-nitroindole (50.0 g, 0.32 mol), Meldrum's acid (46.0 g, 0.32
mol), 37% aqueous formaldehyde (26.0 mL, 0.32 mol) and proline (1.8
g, 0.016 mol) in 200 mL. of acetonitrile was stirred at room temperature
for 18 h. The resulting thick yellow slurry was filtered and the filtercake
was washed with acetonitrile, then acetone and finally with ether. This
material was dried in vacuo to give the title compound (80.0 g, 81%) as a
bright yellow solid, mp 182°C (dec). The mother liquor was
concentrated and then diluted with-H20, and the resulting solid was
collected, washed and dried as before to give a second crop of the
product (7.0 g) as a darker yellow solid. Total yield=87.0 g (89%): IR
(KBr) 3330, 1767, 1732 cm-1; TH NMR (DMSO-dg, 200 MHz2) $11.64 (s,
1H), 8.63 (d, J= 2.2 Hz, 1H), 7.96 (dd, J= 9.0, 2.2 Hz, 1H), 7.49 (d, J=9.0
Hz, 1H), 7.33 (d, J=2.2 Hz, 1H), 4.84 (t, J=4.6 Hz, 1H), 3.45 (d, J=4.5
Hz, 2H), 1.78 (s, 3H), 1.55 (s, 3H). Anal. Calcd for C15H14N20g: C,
56.60; H, 4.43; N, 8.80. Found: C, 56.62; H, 4.41; N, 8.91.

1D.S. Farlow, M.E. Flaugh, S.D. Horvath, E.R. Lavignino, P. Pranc, Org. Prep. Proc. Int,,
1981, 13, 39.



course, depend on the desired route of adm nistration. For exanple, oral

« conpositions may be in the formof tablets or . capsules and may contain
conventional excipients such as binding agents (e.g. starch) and wetting
agents (e.g. sodiumlauryl sulfate). Solutions or suspensions of a Formula
* L conpound with conventional pharmaceyyi cal vehicles are enployed for

I ntra-nasal and parenteral conpositions such as an aqueous solution for

i ntravenous injection or an oily suspension for intranuscular injection.
12 The conpounds which constitute this invention, their

met hods of preparation and their biologic actions wll appear nore fully
fromconsideration of the foll ow ng exanples, which are given for the
purpose of illustration only and are riexampleh2 construed as liniting the

i nvention in sphere or scope. In the follow ng exanples, used to illustrate

t he foregoi ngﬂ‘synt hetic processes errperatures are expressed in degrees
Cel si us and yh &ynilso {14-indale)propionatene nucl ear magneti c resonance
(NMR) spectral char acterl stics refer to chemcal shifts ([err]) expressed

t II tet. | Sid f
atandard. Ther el Ko e0kbn o S rutnaPFs mimAnARE 2GR ER 1, TCTEr )
NVR spectral dﬂaaaemosmmmommom matiiara ofixturel obpyridined89 mt) a
t | funct \ ft t
ol 1ol oi 1 AR apSfite i E%%E@)*Wése%”?@w {'G gFedtes ‘Hz’“ﬁ A et ()
hept et (heptthe muamneewaw)eatadtqmeauxunﬁebAr Lﬂ)hefn‘?d’PO edbmbeurat i ons
I d Gt duéew -
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89%) as a solid, mp 118-121°C: IR (KBr) 3330, 1730 cm™1; TH NMR
(DMSO-dg, 200 MHz) & 11.59 (br s, 1H), 8.53 (d, J= 2.2 Hz, 1H), 7.97
(dd, J=9.0, 2.3 Hz, 1H), 7.49 (d, J=9.0 Hz, 1H), 7.40 (d, J=2.1 Hz, 1H),
4.03 (q, J= 7.1 Hz, 2H), 3.02 (1, J= 7.4 Hz, 2H), 2.67 (t, J="7.4 Hz, 2H),
1.13 (t, J=7.1 Hz, 3H).

Example 3
3-(3-Hydroxypropyl)-5-nitro-1H-indole

To a suspension of 95% LiAlH4 (2.20 g, 0.058 mol) in 60 mL of

dry THF was added a solution of ethyl 5-nitro-3-indolepropionate (7.30
g, 0.028 mol) in 100 mL of dry THF, at 0°C under Ar. After stirring for 20
min, the mixture was quenched by the cautious addition of 3 mL of H2O.
The resulting suspension was stirred for 10 min and then it was filtered
and the filtercake was washed with additional THF. The filtrate was
evaporated and the residue was taken up in ether, dried (NagSO4) and
‘evaporated, and the resulting solid was triturated with hexane to give the
title compound (4.30 g, 70%) as a yellow solid, mp 107-110°C: IR (KBr)
3480, 3180, 1625 cm-1; TH NMR (CDCl3, 200 MHz) § 8.60 (d, J=2.1 Hz,
1H), 8.35 (br s, 1H), 8.11 (dd, J= 9.0, 2.2 Hz, 1H), 7.38 (d, J=8.9 Hz, 1H),
7.16 (m, 1H), 3.75 (t, J= 6.2 Hz, 2H), 2.91 (t, J="7.2-Hz, 2H), 2.07-1.93 (m,
2H), 1.37 (brs, 1H).



functional group identification value. The IR determ nations were enpl oyed
. either neat or using potassiumbromde (KBr) as diluent. The el enental
anal yses are reported as percent by weight. The foll owi ng exanpl es
describe in detail the preparation of ygonpounds of Forrmula I, as well as
synthetic internediates in each process. It will be apparent to those
skilled in the art that nodifications, both of materials and nethods, wll
al 'ow preparation of other conpounds disclosed herein. Fromthe foregoing
description and the following exanples it is believed that one skilled in
the art is able to use the invention to the fullest extent. In addition,
exanpl es of synthesizing certain inteBxdpleda and 1, 2, 5-t hi adi azol e
conpounds havi ng am ne substituents at the 3- and 4- positions have been
di scl osed. See, e.g. Crenshaw and AI‘Pi eri, US. 4,374,248 and U.S.

4,600, 779; 34{BtBramaopeopyl)henira-THHndole s patents are hereby

I ncorporated by reference to provide enabl enent for certain of the instant

Compounds. - T a solitiap, o6 tiefisrudetiasehine.CE0 8. BiRemelh BORL 21 P o o
synt heti ¢ i ngfesgarehitiiie wasnaddeds solution 10of 3-[3rhydrexypropylf-Senitrof 1 /fhe schenes
are o ther dBARE EPATISI)40E, DYTRbh s imE M dcBidritie, (UGRERCI 2 25
readily avaibysiselition atCBre 9001010087 1l 1B 25 by APoNITRe s 2f
uti |1 zati on g Sthd Wisird vidkstitdd & roRRIRMgeraiie 16t 8 6 ahetia Y.
o was evaporated and the residue was chromatographed (SiOo/ethyl
acetate-hexane, 1:9 then 1:4) to give the title compound (4.60 g, 84°/;) as
a solid, mp 92-95°C: IR (neat) 3420, 1330 cm™1; TH NMR (CDCl3, 200
MHz) & 8.59 (d, J= 2.1 Hz, 1H), 8.40 (br s, 1H), 8.13 (dd, J=9.0, 2.2 Hz,
1H), 7.40 (d, J= 9.1 Hz, 1H), 7.21 (d, J= 2.2 Hz, 1H), 3.45 (t, J= 6.4 Hz,
2H), 2.99 (t, J=7.2 Hz, 2H), 2.26 (m, 2H).

Example 4b
3-[3-lodopropyl]-5-nitro-1H-indole

A solution of 3-[3-hydroxypropyl]-56-nitro-1H-indole (1.13 g, 5.06
mmol) in 20 mL of acetonitrile was cooled to 0°C and treated
sequentially with triethylamine (1.05 mL, 7.59 mmol) and
methanesulfonyi chloride (0.43 mL, 5.6 mmoL) and the mixture stirred for
30 min. The reaction mixture was quenched with 30 mL of water and the
organic material was extracted into ethyt acetate. The organic extracts
were dried (MgSO4) and concentrated in vacuo. The crude residue was
dissolved in 20 mL of acetonitrile containing Kl (1.7 g, 10.1 mmol) and
heated to reflux for 3 h. The reaction mixture was cooled and the solvent
removed in vacuo. The residue was dissolved in 100 mL of ethyl acetate
and washed with water. The ethyl acetate layer was dried (MgSO4) and
concentrated and the residue was purified by flash column
chromatography (20% ethy! acetate in hexanes) to give the title
compound (1.37 g, 4.20 mmol, 83%) as a yellow solid: mp 95-98°C; 1TH
NMR (DMSO-dg, 300 MHz) 3 8.53 (d, J=2.3 Hz, 1H), 7.97 (dd, J=2.3,
9.0 Hz, 1 H), 7.51 (d, J=9.0Hz, 1H) 7.43 (s, 1 H), 3.30 (t, J=6.7 Hz,



5-[(5-Nitro-1Hindol -3-yl)nmethyl]-2,2-dimethyl-1 , 3-di oxane- 4, 6-di one

. An adaption of the procedure of Flaugh[err] was used. Thus, a solution of
5-nitroindole (50.0 g, 0.32 nol), Meldrums acid (46.0 g, 0.32 nmol), 37%

aqueous formal dehyde (26.0 nL, 0.32 m@g) and proline (1.8 g, 0.016 nol) in

200 nmL of acetonitrile was stirred at roomtenperature for 18 h. The

resulting thick yellow slurry was filtered and the filtercake was washed

with acetonitrile, then acetone and finally with ether. This naterial was

dried in vacug t v i 5l gl -9 &es) 183091549, a bright yel l.ow
5 2 Badt, AP,
ol B e Atz ccaqm,tren

as before t e C I bet be3@RMN8.51.7.0 g) as a darker yellow
solid. Tot a% 313é’ 8@%?%0%89[(@9%)49{23 (KBr) q3kg301 1767,1732 cnierr]; [err]H
NVR (DMSO-d[err], 200 MHz) [err] 11.64 (s, 1 H), 8.63 (d, J= 2.2 Hz, 1 H),

7.96 (dd, J=9.0,2.2 Hz, 1 H), 7.4FExathpléb6D.0 Hz, 1 H), 7.33 (d, J= 2.2
Hz, 1 H, 4.84 (t, J= 4.6 Hz, 1H), 3.45 (d, J= 4.5 Hz, 2H), 1.78 (s, 3H),

1.55 (s, 3H). Anal. Calcd for Cferr]: C 56.60;, H, Ai 43; EL 8. 80.  Found: C,
56.62; H, 4.71j3-[-(5-Méthoxy-4-pyrémigpl)st -piperasinyl propyLl:grniton

I;erath, E.R}l.H.I__i%ngpei no, P. Pranc, Og. Prep. Proc. Int., 1981, 13, 39.

A mixture of 5-nitro-3-(3-bromopropyl)indole (0.57. g, 2.0 mmol), 1-
(5-methoxy-4-‘pyrimidyl)piperazine, (0.47 g, 2.4 mmol), Kl (0.40g,24
mmol) and diisopropylethylamine (1.75 mL,.10.0 mmol) in 20 mL of.
acetonitrile was heated to reflux under Ar for 6 h. The cooled reaction
mixture was diluted with ethyl acetate and washed (H20, brine). The
aqueous phase was back-extracted with dichlor.omethgne and the
combined organic phase was washed (H2O, brine), dried (NapSOg4) and
evaporated. The resulting residue was chromatographgd .
(SiOo/CHoCla-MeOH, 95:5) to give a solid which was triturated with
dichloromethane-hexane to afford the title compound (0.55 g, 70%) as a
yellow solid, mp 163-166°C: IR (KBr) 3440, 3175, 1578, 1320 cm-1; 1H
NMR (CDCl3, 200 MHz) 3 8.60 (d, J=2.1 Hz, 1H), 8.47 (brs, 1H), 8.33(s,
1H), 8.11 (dd, J=9.0, 2.2 Hz, 1H), 7.89 (s, 1H), 7.38 (d, J= 9.0 Hz, 1H),
7.18 (d, J= 2.0 Hz, 1H), 3.86 (s, 3H), 3.8-3.9 (m, 4H), 2.86 (t, J=7.4 Hz,
2H), 2.59 (t, J= 4.9 Hz, 4H), 2.50 (t, J=7.5 Hz, 2H), 2.05-1.90 (m, 2H).
Anal. Calcd for CogHo4NgO3. H20. 0.1 CHoClo: C, 57.08; H, 6.24; N,
19.87. Found: C, 57.37; H, 5.85; N, 19.53.

Example 5b

3-[3-[4-(3-Methoxy-4—pyridinyl)-1 -piperazinyl]propyl]-5-nitro-
1H-indole

A mixture of 3-[3-iodopropyl]-5-nitro-1 H-indole (1.4 g, 4.2 mmol),
1-(3—methoxy-4-pyridinyl)-piperazine (0.98 g, 5.09 mmol) and KaCO3
(1.4 g, 10.2 mmol) in 30 mL of acetonitrile was heated to reflux for 4 h.
The reaction mixture was cooled and stirred for 12 h. The solvent was
removed and the residue dissolved in ethyl acetate and water. The



Exanple 2 Ethyl 5-nitro-3-(1Hindol e)propionate - To a sol ution of

- [5-(5-nitroindol-3-yl)nmethyl]-2,2-dimethyl -1, 3- di oxane4, 6-di one (10.0 g,

0.031 nol) in a mixture of pyr|d| ne (80 nL) and absol ute ethanol (20 ni)
was added 0.1 g of copper powder -and the m xture was heated to reflux under
“Ar for 2 h. The cooled nixture was filiftered and the filtrate was
evaporated. The resulting residue was triturated with ether-dichloronethane
to give the title conpound (7.3 g, 89% as a solid, np 118-121[err]C IR
(KBr) 3330,1730 cnjerr]; 1H NVR (DVMSO d6, 200 MHz) 8 11.59 _ﬁ,br s, 1H), 8.53

(d, J=2.2 ﬁ'g.-eoué)la yer @3s (s@parated and, edractet withHthyl7aceated, The 9.0 Hz, 1H),
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J= 6.2 He t, J= 7.2 Hz, 2H), 2.07-1.93 (m 2H), 1.37 (br s,1

Example 5¢
3-[3-[4-(2-Pyridinyl)-1-piperazinyl]propyl]-5-nitro-1H-indole

A mixture of 3-[3-bromopropyi}-5-nitro-1H-indole (1.4 g, 4.2
mmol), 1-(2-pyridinyl)-piperazine, (0.98 g, 5.09 mmol) and KoCOg3 (1.4 g,
10.2 mmol) in 30 mL of acetonitrile was heated to reflux for 4 h. The
reaction mixture was cooled, the solvent was removed and the residue
dissolved in ethyl acetate and water. The aqueous layer was separated
and extracted with ethyl acetate. The organic extracts were dried
(MgSO4) and concentrated, and the gummy residue purified by flash
silica gel chromatography (5% methanol in dichloromethane) to give 3-
[3-[4-(2-pyridinyl)-1-piperazinyl]propyl]-5-nitro-1H-indole, (0.6 g, 36%)
as a yellow solid: IR(KBr) 3182, 1520, 1330 cm™1; TH NMR (DMSO-dg,
300 MHz) § 8.52 (d, J = 2.24 Hz, 1H), 8.80 (dd, J=1.8, 4.8 Hz, 1H), 7.95
(dd, J = 2.25, 9.0 Hz, 1H), 7.52-7.49 (m, 2H), 7.41 (s, 1H), 6.79 (d, J=8.6
Hz, 1H), 6.60 (t, J= 6.6 Hz, 1H), 3.46 (t, J=4.7 Hz,4H), 278 ({, J=7.4
Hz, 2H), 2.42 (t, J=5.0 Hz, 4H), 2.34 (t, J=6.9 HZ, 4H), 1.82 (dt, J=7.4,
6.9 Hz, 2H); MS (m/e) 365 (M*). Anal. Calcd for CogHo3N502: C,
65.73, H, 6.34, N 19.16; found C, 65.35, H, 6.26, N, 18.87.
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ol heio) gfogPhgnﬁ (6.70 g, 0.025 nol) in 80 nL of acetonitrile was added
0,020 nol) | [7 - hydroxypropyl]-5-nitqg-1H indole (Exanple 3) (4.30 ed a
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135 s ot i e A it et o
(MySO err] ;’1 %ﬁﬁjmn"@ﬁ%ﬁtdgébhwm 5%Timethariol lin Mngog\qetE?gg qﬁaé]uapft do
Chr ot concentrated an {?er RS (ool AR (KB 33007
ogr apie g\@mqgm}g,q:orgeggg . ”g’h%{ﬁg a"@o ; v (KBr)f3300 col um
1520, 1330, 1240 cm™1; TH NMR { Pos-?ie, So0 Misn)!8'8.54' (d, 9=22
Hz, 1H), 7.97 (dd, J=2.2, 9.9 Hz, 1H), 7.77(m, 1H), 7.50 (d, J =9.0 Hz,
1H), 7.4 (s, 1H), 7.24 (d, J = 7.75 Hz, 1H), 6.90 (m, 1H), 3.78 (s, 3H),

3.33 (br s, 2H), 2.80 (t, J=7.3 Hz, 2H), 1.93 (m, 2H); MS (m/e) 395 (M™).

2

Example 6

3-[3-[4-(5-Methoxy-4-pyrimidyl)—1 -piperazinyl]propyl]-s-
amino-1H-indole

To a solution of 3—[3-[4-(5-methoxy-4wpyrimidyl)-1-

piperazinyI]prdpyI]-S-nitroindole (0.550 g, 1.39 mmol) in a mixture of
ethanol (120 mL) and THF (40 mL) was added 10% palladium-on-
charcoal (0.30 g) and the mixture was hydrogenated on a Parr shaker at
40 psi for 18 h. The mixture was then filtered through Celite and the
catalyst was washed with additional ethanol-THF. Evaporation of the
filtrate gave the essentially pure title compound (0.557 g, 100%) as a
brown foam. A sample of this material (0.143 g) was treated with excess
methanolic HCI and the resulting solution was diluted with acetone to
give a precipitate. The precipitate was filtered and then crystallized from
ethanol to give 0.100 g of a purplish solid, mp 192°C (dec): 1R (KBr)
3410, 3200, 1630, 1540 cm”1; TH NMR (DMSO-dg , 200 MHz) &

11 22(br s, 1H), 10.20 (br s, 2H), 8.60 (m, 1H), 8.20 (s, 1H), 7.55 (d, J=

1.6 Hz, 1H), 7.45 (d, J=8.6 Hz, 1H), 7.35 (d, J= 2.1 Hz, 1H), 7.07 (dd, J=



(c%%cc)}ugd (1.37 g, 4.20 mol, .83% as a yellow solid: np 95-98C, 1 H NWR
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, 7. , J= 0. L, 1 H 7.43 (s, 1 H, 3.30 = ¢ .
e 9 : , 3. (t, J= 6.7 Hz, -
2H), 2.84 (t, J = 7.7 Hz, 2 Hyg 2.11 (m 2 H); IR (KBr) 1330, 1510,
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%gﬁ-egx'z rHEig'; ??O\M Lh. di ;:hl gromet hane Brample7conbi ned organi ¢ phase was
. brine), dried [err] and evaporated. The resulti [
was chromat ographed [err] 95:5) to give a solid which was tritulrggezie\?v: ?ﬁe

T R 5 S,
err [err], 200 MHz) [err] 8.60 (d, J=2.1 Hz, 1 H), 8.47 b s
1 H, 8 335, 14:tMetlyliitoleld, J= 9.0,2.2 Hz, 1H), 7.89 (s, 1H), 7 (br s,
9.0 Hz, 1 H, 718 (d, J=2.0 Hz, 1H), 3.86 (s 3H) 3_813%’ 38 (d, J=
(t, J= 7.4 Hz, 2H), 2.59 = ’ , 3.8-3.9 (m 4H, 2.86
o3 05" i s o Scrariiens iy A Bl 1o 00
24 N dimethylformamide dimethyl acetal (40 mL, 0.3 mol) and pyrolidine (10~~~

mL, 0.12 mol) in 200 mL of dry DMF was heated at 120-130°C (oil-bath

temperature) under Ar for 21 h. The cooled mixture was poured into coid

water (400 mbL) and extracted with ether (4x200 mL). The ethereal

solution was washed (H20, 4x100 mL), dried (NaoSO4) and evaporated

to give a dark red viscous oil. This oil was taken up in 150 mL of ethyl

acetate, 1.5 g of 10% palladium-on-charcoal was added and the mixture

was hydrogenated at 50 psion a Parr shaker for 1 h. The reaction

mixture was then filtered, the catalyst was washed with additional ethyl

acetate and the filtrate was evaporated to give a dark purple oil. Flash

chromatography (SiOg/dichIoromethane-petroleum ether, 1:1) of this oil

gave pure 4-methylindole (8.85 g, 68%) as a light yellow-brown oil: 1H

NMR (DMSO-dg, 200 MHz) & 11.04 (brs, 1H), 7.29(t, J=2.7 Hz, 1H),

7.21 (d, J=7.7 Hz, 1H), 6.96 (t, J=7.2 Hz, 1H), 6.75 (dt, J=6.9, 0.8 Hz,

1H), 6.43 (m, 1H), 2.46 (s, 3H). '

B. 1 -Acetyl-4-‘methylindoline

To a solution of 4-methylindole (7.433 g, 0.0567 mol) in 100 mL of
glacial acetic acid was added NaCNBHg (7.25 g, 0.12 mol) portionwise
over 1.5 h. The reaction mixture was then concentrated in vacuo water
was added and the solution was basified with 10 N NaOH. The resulting
mixture was extracted with ethyl acetate (x3) and the organic extract was
washed (brine), dried (Na2SO4) and evaporated to give an oil. Flash
chromatography (SiO2/ethyl acetate-hexane, 1:4) of this oil gave pure 4-
methylindoline (6.962 g, 92%) as an oil: 1H NMR (DMSO-dg, 200 MHz)



19.87. Found: C, 57.37; H 5.85; N, 19.53.

Exanpl e 5b 3-[3-[4-(3- Met hoxy-4-pyridinyl)-

- pi perazinyl ] propyl]-5-nitro- 1Hindole A m xture of
3-[3-iodopropy|] 5-nitro-1Hindol e ( g , 4.2 mmol),

1- (3- et hoxy- 4- pyridi nyl) - plpera2|neL% 98 g, 5.09 mmol) and [err] (1.4
g, 10.2 mmol) in 30 nL of acetonitrile was heated to reflux for 4 h. The -
reaction m xture was cool ed and stlrred for 12 h. The solvent was renoved
and the residue dissolved in eth acetate and wate

17 aqueo®sB.F8\b=wAd Ha il ab (dnd=€x4 Hae i HY 5/\'39 Kdeﬁlﬁs Hegelldbe. The
organi c ext (r?a%éf?y@rﬁ_‘ déla%d(t (M ch\pﬁ ni<L giseHz, gq}j g’ma(gum"ry resi due

was purifie I'dsh ‘&rlica ge? chrorratograp'hy (5% et hanol in
di chl ororretl%‘ﬁe as eluant) to give 3-[3-[4-(3-nmethoxy-4-pyridinyl)-1 -
pi perazinyl]propyl]-5-nitro-1 Hindole, (0.6 g, 36% as a yeIIowsolld I R

QLort] . 300 i) T Feulngpoi (5945 6,022 o Wt et Iy TORfTH 5705 ¢ 5
Hz, 1 H), 7a&étl¢Mhydnde2Ah exothetmic réaetion 2naged and aitey 16 min tlm—|) 7.42

(s, 1H), %Tﬁﬂg lf_a|zd é&lﬁ&n’igdz %'SEDvola"t j@é‘ﬁ? salzﬁ& u&lt@%&n&féd 1rf1 ) 3 07

(dd, J= 6 4 Gf? & s,
1.97 (m 2 Wacunto gived solid. ('l'm;ratlon of this material with ether orded Exarrpl e

5¢  3-[3-[ &.477 Brof flab¥tyl-2 metiylifaatie ds Ay klystalliné sblid,Imp-1 1glol e
111°C. Evaporation of the supematant and trituration of the resulting
residue with hexane gave an additional 2.191 g of the pure product. .
Total yield = 8.508 g (93%): IR (neat) 1649 cm™1; 1TH NMR (DMSO-dg,
200 MHz) § 7.86 (d, J=7.9 Hz, 1H), 7.03 {t, J= 7.7 Hz, 1H), 6.80 (d, J=7.5
Hz, 1H), 4.08 (t, J= 8.5 Hz, 2H), 3.03 (t, J= 8.5 Hz, 2H), 2.18 (s, 3H), 2.13
(s, 3H). Anal. Calcd for C11H13NO: C, 75.39; H, 7.48; N, 8.00. Found:

C, 75.41; H,7.53; N, 7.95.

C. 4-Methyl-5-nifroindoline

A solution of 1-acetyl-4-methylindoline (8.260 g, 0.0372 mol) in 50
mL of concentrated HoSO4 was cooled at 5°C and then HNO3 was
added dropwise so as to maintain an intemal temperature of 5-10°C.
After the addition was completed the mixture was kept at the same .
temperature for 15 min and then it was poured into 500 mL of crushed
ice and the resulting slurry was stirred until all the ice had meited. The
suspension was then filtered, the filter-cake was washed with water and
the residue was taken up in dichloromethane. The organic phase was
separated and the aqueous phase was re-extracted with

dichloromethane (x3). The combined organic phase was dried
(NaoSO4) and evaporated to give a dark yellow solid. Chromatography

(9x10 cm SiO2 pad/dichloromethane then dichloromethane-acetonitrile,
95:5) of this solid gave an inseparable mixture of 1-acetyi-4-methyi-5-
nitroindoline and 1-acetyl-4-methyl-7-nitroindoline (8.090 g, 78%), in a
ratio of ca. 9:1: TH NMR (DMSO-dg, 200 MHz) § 7.98 (d, J= 8.9 Hz,
0.88H), 7.89 (d, J= 8.9 Hz, 0.88H), 7.54 (d, J= 8.3 Hz, 0.12H), 7.03 (d, J=
8.3 Hz, 0.12H), 4.18 (t, J= 8.7 Hz, 2H), 3.14 (t, J= 8.7 Hz, 2H), 2.37 (s,
3H), 2.19 (s, 3H).
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« 1-(2-pyridinyl)-piperazine,
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filtered (Celite) and evaporated to give 4-methyl-7-nitroindoline (0.575 g,
9%) as a dark orange solid, mp 125-127°C; IR (KBr) 3395, 1623, 1596

cm-1; TH NMR (DMSO-dg, 200 MHz) § 7.83 (br s, 1H), 7.55 (d, J= 8.8 Hz,

1H), 6.36 (d, J=8.8 Hz, 1H), 3.75 (t, J= 8.6 Hz, 1H), 2.99 (t, J= 8.6 Hz,
2H), 2.15 (s, 3H). Anal. Calcd for CgH4gN202: C, 60.66; H, 5.66; N,

15.72. Found: C, 60.99; H, 5.71 N, 15.48.

Fraction 2 was rechromatographed (chloroform) to give a solid
which was triturated with ether to give 4-methyl—5-mtromdolme (4.813 g,
74%) as an orange crystalline solid, mp 169-171°C: IR (KBr) 3330, 1598

cm-1; TH NMR (DMSO-dg, 200 MHz) 5 7.85 (d, J= 8.8 Hz, 1H), 7.04 (brs,

1H), 6.33 (d, J= 8.8 Hz, 1H), 3.63 (t, J= 8.8 Hz, 1H), 2.98 (t, J= 8.8 Hz,
2H), 2.38 (s, 3H). Anal. Calcd for CgH1gN202: C, 60.66; H, 5.66; N,

15.72. Found: C, 60.66; H, 5.47; N, 15.74.

D. 4-Methyl-5-nitroindole

To a suspension of 4-methyi-5-nitroindoline (4.767 g, 0.0268 mol)
in 100 mL of methanol was added 2,3-dichloro-5,6-dicyano-1,4-
benzoquinone (6.697 g, 0.0295 mol) all at once and the resulting
mixture was stirred at room temperature for 1 h. The reaction mixture

was then evaporéted and the residue was taken up in dichloromethane.
This solution was then washed with saturated aqueous NaHCOg (x4),

dried (NapS0O4) and evaporated to give a solid. Crystallization of this -
material from ethyl acetate-hexane (-20°C) afforded 4.161 g of the title
compound as greenish-gold needles, mp 179-180°C. Chromatography
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precipitate was filtered and then crystallized from ethanol to give 0.100

gr’r{)er?] !c)urlal ;ﬁf/g SMU 3yl r 2 2-0‘-’!?’53!3 Ib Badio%866-4.6540
Sl 5H ) 8 60gigmal M, 820 (. 1 H. 7.55 (d, 3= 16 Fe 11, 7.45 (d

J=8.6H 1A 7.35(d =21 H 19, 7.07 (dd, I=
.6, 1.9 Hz, 1 H), 4.89-4,82 2 3.91

8H), 2.76 (m 2H).Amadaptiaaptthe ypc%&:ﬁ JD—&FI%&QI% w%sz?sff@? Teﬁsﬁa?" 0 (br m

N solution of 4-methyl-5-nitroindole (0.880 g, 5.00 mmol), Meldrum53' ggi’d H 6. 08;
(0.864 g, 6.00 mmol), 37% aqueous formaldehyde (0.5 mL, 6.0 mmol) '
and D,L-proline (0.029 g, 0.25 mmol) in 25 mL of acetonitrile was stirred’
at room temperature for 72 h. The resulting yellow slurry was stored at
-20°C and then the cold mixture was filtered. The filtercake was washed
with cold acetonitrile and ether, and then it was dried in vacuo to give the
title compound (1.055 g, 64%) as ‘a canary-yellow solid, mp 196-1 98°C
(dec): IR (KBr) 3338, 1782, 1742 crm-1; 1H NMR (DMSO-dg, 200 MHz) &
11.46 (brs, 1H), 7.61 (d, J=8.9 Hz, 1H), 7.32 (d, J=8.9 Hz, 1H), 7.25 (d,
J= 2.4 Hz, 1H), 4.74 (1, J= 5.0 Hz, 1H), 3.64 (d, J= 4.9 Hz, 1H), 2.80 (s,
3H), 1.84 (s, 3H), 1.69 (s, 3H). Anal. Calcd for C1gH16N206: C, 57.83;

H, 4.85; N, 8.43. Found: C, 57.42; H, 4.68; N, 8.52.

F.  Ethyl 4-methyl-5-nitro-3-indolepropionate

To a solution of 5-[(4-methy-5-nitroindol-3-y|)methyl]-2,2—dimethyl—
1,3-dioxane-4, 6-dione-(1.009 g, 3.04 mmol) in a mixture of pyridine (18
mL) and absolute ethanol (2 mL) was added 0.05 9 of copper powder
and the mixture was heated to reflux under Ar for 2 h. The cooled
mixture was filtered and the filtrate was evaporated in vacuo to give a

viscous brown oil. This material was taken up in ethyl acetate and the
solution was washed (1 N HCl, saturated aqueous NH4Cl, brine), dried

(NagSO4) and evaporated to give a yellow solid. Trituration with ether
gave 423 mg of the title compound as a tan solid. An additional 166 mg
of the product could be recovered by evaporation of the supematant and
retrituration with ether. Total yield = 671 mg (80%). An analytical
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5 4P chRiehfSbcron ethyhatetatesteane 10,6 18f Y. -

pal | adi um or#3RRY -
on a Parr shabeuosr-ws"p:fé @%{?Sggﬂﬁéﬂe {84t yBes was 1Y Hr MR @¥BQt 50 psi

cat al yst ; ) tur, ;
catal s sasgmbN BT oo i) A1 JEA Al IR0 () BE0 s
(Siqerr]/di Yal HFI))M&Z%EI_ :Hﬂﬁ%ﬁ'ﬁ%;ﬁl}ﬁ bl-l?,g-ﬂ@m dgﬂaﬂ)rﬁz, 2H).%.ﬁ
' gbgewl)'[ﬂ?s%  85agm,@M) 146 Q,J?gﬁtﬁ§é$+ﬂ'{)\,%\%$lfcramc§fo?'| gave pure |
iz, 1 H), 6 944 B%d,i;rc.sao.sem. 584200 110. 1= Boundiiie, éﬁjm ﬁ,]‘é'g'lﬁ’}’ﬁd(DNBO de,
(m,lH) ,246109033 = 7.2 Hz, 1 H, 6.75 (dt, J:619 081HZ 1 , = 7.7
sol ut | bn 6f I mat.hHI)" B. 1- Acetyl - 4- net hyl i ndol i né ' ’ -|-H)’ 6.43 C
acetic acid was adéeldndol eBI(_I7.433 g, 0.0567 nmol) in 100 ni of gfagi al
th-h The react Gon nidz Mg,,t_!@yNa\-,%—fgtt&ge-éffh-ﬁ#drggfn Qr gFQei%ih_aolml_) portionwi se over 1.5
e solution was basified with 10 N 0 vacuo water ~was added and
extracted with et NaC]—| The resultin ni :
e :‘;;q_agsglﬁbahgcw)gmmm (078 0.9 a4 ol atd L 6 -

(brine), dried [e evapo '
: t i )
(S O[err]/etrufymmeamdagémi%%5f?ﬁtﬁ>'l'ﬁﬁ’?%ﬁ“ﬁlé'“i“%‘3s h, ehromt ography

met hyl i ndol i ne(8,083,fate%(@%85074, 286animol)ini2 murof?daﬁlo%d;wdvgg‘ ‘i"f% upees

Ar. After 5 min the cooling bath was removed and stirring was continued

ature for 30 min. The reaction was then quenched by the
sequential addition of 0.4 mL of water, 0.4 mL of 15% aqueous NaOH
and finally 1.2 mL of water. The resulting suspension was diluted with

as filtered and the filtercake was washed with

ethyl acetate and then it w
additional ethyl acetate. The filtrate was evaporated and the residue

was chromatographed (SiOg/dichloromethane-ethyl acetate, 2:1) to give

83%) as a solid. An analytical sample was-
ge needies,

at room temper.

the title compound (0.458 g,
crystallized from ethyl acetate-hexane to give yellow-oran

mp 129-130°C: IR (KBr) 3543, 3210, 1616, 1520, 1330 cm-1; TH NMR
(DMSO-dg, 200 MHz) & 11.43 (br s, 1H), 7.63 (d, J= 8.9 Hz, 1H), 7.30 (d,
J=8.7 Hz, 1H), 7.29 (s, 1H), 451 (¢, J=52 Hz, 1H), 5.20 (dt, J=62, 5.4
Hz, 2H), 2.91 (t, J="7.7 Hz, 2H), 2.78 (s, 3H), 1.78 (m, 2H). Anal. Calcd
for C12H14N203: C, 61.52; H, 6.02; N, 11.96. Found: C, 61.23; H, 5.85;

N, 11.90.



20 [err] 6.78 (t, J=7.6 Hz, 1 H, 6.33 (d, J= 7.4 Hz, 1H), 6.30 (d, J=
7.6 Hz,” 1H), 5.36 (br s, 1 H, 3.38 (t, J=8.5 Hz, 2H), 2.81 (t, J= 8.5 Hz,
2H), 2.11 (s, 3H). The resulting oil (6.945 g, 0.0522 nol) was
taken up in 10 nL of acetic anhydride._ An exotherm c reaction ensued and.

- after 15 mn the m xture had solldlfle%l4 The vol atiles were subsequently
renmoved in vacuo to give a solid. Trituration of this material with ether
af forded 6.317 g of 1l-acetyl-4-methylindoline as a white crystalline solid,
np 110- 111 [err]C. Evaporation of the supernatant and trituration of the
resgltl ngTreS| due }Nlth hexane gave an addltlonal 2.191 g of the pure

pr oduct ot yi ) 9 cnferr err] H NWMR
(Dl\/BOd[err]ﬂZOO(i / et nddié ,n[ 03](t[ el e,
1H, 6.80 (d, J=7.5 Hz, 1H), 408(t J—85Hz 3.03 (t, J= 8.5 Hz,
2H), 2.18 (S, 3H) To2a B3Ition 8Hi-méth l-sﬁﬁﬂr@@-@h drekvr}ro )intiole90.365 7. 48,

N, 8.0

A sol u'([)I Orl?oggc,j 5§:6’c7"$1’61}ﬂ ﬁStrH'qu?ﬁ@éPM% eﬁgar%dvags acgd%g w’f’rB? #'hﬁgbmrjrfl gpe
g?gcﬁnﬂts;atsgd gh%’fdrch(OCrBﬂ gyland tﬁé enixiufe avass hydrogehiliedror a rradded :
qart 1 on was Soake SradiBlr S by, b RIREE Mot fedted niclchi & blug 8 L 51 (¢
m n and t henQdliteydthe matalyst was avm@drmﬂmaddﬂmﬁbethaeel and thadiltratey| t i ng
SLurty Vas SWdd Shdtibldd @ givé e | Hﬂé cBfhoRid RKbBOTH 885 NS BORY.VAR,  hen

filtered, the
up in dichl oﬁ@ﬁM‘ﬁéh%amm%Waﬁé%Yﬁtél 'Eﬂ‘a?@%\,\g‘yg@ﬁﬁ ?i%sa’rﬁggl duea\évﬁ:ohgken

phase’vas r ecglduréd heedlds, 6}Eggr|2111111012@0:‘1"%e\mar)(3398 3180, d6siomd! ;crHhani ¢

Gnr onat ogr ap VRS PIS-a {0, Ar TS .80 brs Mg o 1 Srseliex w91

di chl or onet h&83 &; 4H)N6150 {de J=963 bz, dH); 448 (Edhﬁﬂgﬁ‘él'ﬁn%'lr%@pﬂﬁm e

I R Y e 21 90, 75

5H). Anal. Calcd g 790"\ 13.72. Found:
C, 70.41; H, 7.89; N, 13.55.

Example 8
3,4-Dimethoxy-1,2,5-thiadiazole-1,1-dioxide

A solution of 3,4-dimethoxy-1,2,5-thiadiazole (1.48 g; 10.1
mmoles) [prepared according to the procedure described in J. Org.
Chem., 40, 2749 (1975)] in 20 mi of chloroform was added over a period
of 1 minute to a stirred soluiton of m-chloroperbenzoic acid (4.11 g; 20.3
mmoles; 85% assay) in 60 mi of chloroform. After stirring at ambient
temperature for 1 hour, the mixture was heated to reflux temperature for
8 hours and then stirred at ambient temperature for 1 hour. The reaction
mixture was extracted with aqueous sodium bicarbonate and water, and
the organic phase was dried over sodium sulfate, filtered and
evaporated under reduced pressure. The residue was treated with
methanol and filtered to give 1.03 g of product. Recrystallization from
methanol yielded the title compound, mp 200°-202°. Anal. Calcd. for
C4HgN204S: C, 26.97; H, 3.39; N, 15.72; S, 18.00. Found: C, 26.82; H,
3.18,N, 16.09; S, 18.00. |




ratio of ca. 9:1: [err]H NVR (DMSO-d[err], 200 MHz) [err] 7.98 (d, J= 8.9
Hz, 0.88H), 7.89 (d, J=8.9 Hz, 0.88H), 7.54 (d, J= 8.3 Hz, 0.12H), 7.03
(d, J= 8.3 Hz, 0.12H), 4.18 (t, J=8.7 Hz, 2H), 3.14 (t, J= 8.7 Hz, 2H)
2.37 (s, 3H), 2.19 (s, 3H).

" To a suspension of 1-acetyl-4-nethyl- @(57) nitroindoline (8.049 g, O. 0366
nmol) in 75 nL of methanol was added 25 nL of Claisen's alkali (c.f. Fieser
& Fieser, Reagents for Organic Synthesis, Vol. 1, pg. 153) and the
resulting mxture was warned on a steambath until it becane honobgeneous.
The cool ed reaction mxture was concentrated and then it was diluted with
wat er and the resulting suspension vvasEg‘(é,JnEgygd to give an orange-brown
solid. The filtrate was extracted wi th di chl oromet hane (x3) and the organic
extract was dried (Na2SO4) and evaporated to give a solid. The conbi ned
solids were 3:Iqr.mmagf@gyy1.eq,2(§ntméaimieheuame 1:1 then chloroform) to
give two fractions. Fraction 1 was taken up in ether and the sol ution was
treated with decolourizing charcoal, filtered (Celite) and evaporat ed to
gi ve 4-net hyl - 7- nA isoluticmodf dlmqtbylml@mlﬂwe 660 gnta34Sonmole) and i d,

o 375 7 el g e e e,
3.75 (t, J= dropwise toajgpld solution of thianyl chipdde (261 i, 4225 gm; 847 Anal Cal cd
for [err]: Gnnffie)dh; 18‘hl5f@ﬁi dﬂ%uhae?a -stieimn of nﬁrog@ﬂ 89suéﬁ afra@tﬂélt 15. 48.
Fraction 2 vas rechro chl &ﬂo nl?’ 10 g ﬁ fieo $h was
triturated W?H 'ﬂ? een 0j 11 eaﬁ‘ 8'51"5"59 4% as an
E)r an]ga & R/és taihbienﬂ[:a'nberhtum)fotmmmé]e,rmh(?eabibr( Hixtures 826, washsi cni 8 2 r ]( b
err [ . r

1, S PG 195l pofii\GPatyiepls o 655 N 0y, headlqds sl " 32 17
Hz, 2 3ag extractpd/with twe200ml porthnsrof]CHfslzancBme sombined, N, '15. 72.
.Found G 6Qr§&nic'phaseas NrietParld evaporated to dryness under reduced

pressure. The solid residue was recrystalized from isopropyl alcohol to

give 3.0 gm of the title compound, mp 137°-139°.



A

- D 4- Met hyl - 5-ni troi ndol e To a suspensi on of

. 4-methyl-5-nitroindoline (4.767 g, 0.0268 nol) in 100 nL of nethanol was
added 2, 3-di chl oro-5, 6-di cyano-1, 4- benzoqui none (6.697 g, 0.0295 nol) all
at once and the resulting m xture was ééirred at roomtenperature for 1 h.

. The reaction m xture was then evapor at and the residue was taken up in
di chl oronet hane. This solution was then washed with saturated aqueous
NaHCO3 (x4), dried (Na2SO4) and evaporated to give a solid. Crystallization
of this material fromethyl acetate-hexane (-20[err]C) afforded 4.161 g of
the title conpound as greenish-gold needles, np 179-180[err]C
Chr omat ogr ap 22 of the nother
| i quor (Si Q%Wexane, 1: 1) gave an additional 0.417 g of
the pure product. Total yield = 4.578 g (97%: IR (KBr) 3318, 1604, 1585
cnierr]; [err]H NMR ( DN&Snsliigns1 Protiiet (ke$a, &04) 11.72 (brs, 1H), 7.81 (d,
J=9.0 Hz, 1 H, 7.56 (t, J= 2.8 Hz, 1 H, 7.39 (d, J=8.9 Hz, 1 H, 6.79
(m 1H), 2.75 (s, 3H). Anal. Calcd for [err]: C, 61.35; H 4.58; N, 15.90.
Found: C, 61.32; H, 4.40; N, 15.96. EExample 10
5- (4- Met hyl - 5-ni troi ndol - 3-yl met hyl ) - 2. 2-di net hyl - 1. 3- di oxane-4. 6- di one
An adaption of the procedure of Flaugh was used. 'I:hu? a SﬁI]U!tUI gn of
4- met hyl - 5- ni3-[8+[4a(5-Methegy-4-pwioudyhirpireraripvilPrarhyr(8ss 4, 6. 00
mmol ), 37% a b -ffiadigkol3-91yaminoandbl® L- prol i ne (0.029
g, 0.25 mol wﬁtﬁgg%{ﬁg%gggﬁj’lgnﬁri | e was gtPrﬁr’ed at room tenperature for
72 h. The resulting yellow slurry was stored at -20C and then the cold

m xture was filtered. The R h€d\|vvi tomeol d acetonitrile and
ether, and then it was dried i cuollt o givdkt/
N 1
' N
© N~
&)
X~N

{\
NY\OMe

(1)

A solution of 3-[3-[4-(5-methoxy-4-pyrimidyl)-1 -piperazinyljpropyl]-
5-aminoindole (0.366 g, 1.0 mmol) and 3,4-dimethoxy-1 ,2,5-thiadiazole-
1-oxide (3) (0.162 g, 1.0 mmol; see US 4,374,248) in 20 mL of methanol
was stirred at room temperature for 30 min and then it was heated to
reflux for 4 h. The cooled mixture was evaporated and the residue was
triturated with dichloromethane to give 0.323 g of a solid. This material
was chromatographed (SiO2/ CH2Cl2-MeOH, 95:5 then CH2Cl2-MeOH-
NH4OH, 95:4.5:0.5) to give the title compound (0.1 50g,30%)asa
yellow solid, mp 164°C (dec): IR (KBr) 3330 (br), 1605, 1580, 1130 cm-1;
1H NMR (DMSO-dg, 400 MHz) § 10.85 (s, 1H), 10.38 (s, 1H), 8.23 (s,
1H), 8.18 (s, 1H), 8.02 (s, 1H), 7.57 (d, J=8.7 Hz, 1H), 7.34 (d, J=8.7 Hz,
1H), 7.17 (s, 1H), 4.17 (s, 3H), 3.83 (s, 3H), 3.68 (br s, 4H),2.69 (t,J=74



title conpound (1.055 g, 64% as a canary-yellow solid, np 196-198[err]C
(dec): IR (KBr) 3338,1782,1742 cnmferr]; [err]H NI\/R(DIVISOd[err] 200 VHz)
[err] 11.46 (br s, 1 H), 7.61 (d, J=8.9 Hz, 1 H, 7.32 (d, J=8.9 Hz, 1
H, 7.25 (d, J= 2.4 Hz,1H), 4.74 (t, J= 5.0 Hz,1H), 3.64 (d, J= 4.9 Hz, 1H),
- 2.80 (s, 3H), 1.84 (s, 3H), 1.69 (s, &%. Anal. Calcd for Cl 6HL 6N206: C,
57.83; H 4.85; N, 8.43. Found: C, 57.42; H 4.68; N, 8.52. F. Et hyl

4- et hyl - 5-ni tro- 3-i ndol epropi onat e To a sol ution of

5-[(4-rrethy 5-ni troi ndol -3-yl) et hyl ] -2, 2-di net hyl - 1, 3- di oxane- 4, 6-di one

(tl'h009| 9. 3. P4, oHP)2.37 Tt, I="M.4 Hz, al-nﬁm(nd'm) (Afal. CaicH fend absol ute
et hano I W\qu yyuge was
heated to ré@@%ﬁ@yﬁ Pl’gg)s(gﬁjG O'gpgoao ed 78 ﬁg%&mtgs ‘t@f ed and

the filtrate588sNg2dpgB.ated in vacuo to give a VI scous brown oil. This
material was taken up in ethyl acetate and the sol ution was washed (1 N
HCl, saturated aqueous NH4CI, brine), dried [err] and evaporated to give
a yel low solid. T®iturFomoulad2 Predd@r  gave 423 nmy of the title conpound
as a tan solid. An additional 166 ny of the product could be recovered by
evaporation of the supernatant and rEetri turﬁti'on with ether. Total yield
= 671 ny (80%. An anal ytical Example 11 23
sanple was crystallized fromethyl acetate-hexane to give tan crystals, np
105-106[err]C. IR (KBr) 3340(,~]u717 1517 1335 cnjerr]; [err]H NVR ( DVMBO

dlerr], 200 MHz) 8 11. 47( 763(d J—90Hz 1H), 7.30 (d, J=
8.6Hz, 1H), 7.28 (s, 1H), 406% J—71Hz 318(t J= 7.1 Hz,
2H), 2.77 (s, 3H), 2.68 (m-RY) .16 N}\li 3H) Anal . Cal cd for
[err] C, 60.86; H 5.84; N, 10 Fq nd: C .74; N, 10.00.
N\ N
(1)
X~N

.\
Nﬁ)\NMeg
- RS- N/\ OMe
: :g:l S

Ny N
(-2)

Anhydrous dimethylamine was bubbled into 50 mL of absolute
ethanol at -10°C for ca. 30 min. To-this cold solution was added a
solution of 3-[3-[4-(5-methoxy-4-pyrimidyl)-1-piperazinyl]propyl]-5-(1-

- oxo-4-methoxy-1,2,5-thiadiazol-3-yl)aminoindole (Example 8) (0.190 g,
0.38 mmol) and the resulting solution was stirred at room temperature for
1 h. The reaction mixture was then evaporated to give an off-white solid
which was chromatographed (SiO2/ CH2Cl2-MeOH, 95:5 then CHzClo-
MeOH-NH4OH, 95:4.5:0.5 to 90:9:1) to give the title compound (0.130 g,
62%) as an off-white solid, mp 150°C (dec): IR (KBr) 3310 (br), 1628,
1608, 1575 cm-1; TH NMR (DMSO-dg, 200 MHz) 5 10.88 (br s, 0.5H),
9.88 (br s, 0.5H), 8.51 (br s, 1H), 8.23 (s, 1H), 8.11 (s, 1H), 8.02 (s, 1H),



e
G 4- Met hyl - 5-ni tro- 3- (3hydr oxypropyl )i ndol e To a suspensi on of
95% Li AlH err] (0.378 g, 9.44 mmol) in 10 nmL of dry THF was added a
solution of ethyl 4-methyl-5-nitro-3- indol epropionate (0.650 g, 2.36
mmol) in 2 nL of dry THF, at O[err]C under Ar.. After 5 min the cooling
bath was renoved and stirring was c@®inued at roomtenperature for 30
mn. The reaction was then quenched by the sequential addition of 0.4 nL
of water, 0.4 nL of 15% aqueous NaOH and finally 1.2 nL of water. The
resulting suspension was diluted with ethyl acetate and then was

filtered aptd e 2H)| 7asoskeHy@s83vs [8H), Gidth(braddi %Ql(se@mﬁlaﬁcet ate. The

filtrate was PR I=AL d URnal&aledfor higeds. 1.9

(Si qerr]yvzfinc%m’r%@t(ﬁgr@é?hy "%?éit'ﬂéénaé- t r?é‘%m .tQ‘j'tIe conpound

(0.458 g, $B9). &9453@2@1239,53-7@&!,@3 il %i?%r 49 %ﬂ@‘ Cr%#;ﬁu I'i zed from

et hyl acet%t flkgl 18qt 0 gi ve yel | ow-orange needles, np 129-130C. |R (KBr)
: , : : cnferr]; [err err],

3543, 3210 q% Xﬁggo 1330 cnjerr]; [err]H NMR (DVSO-d[err], 200 M) 8

11.43 (br s, 1H), 7.63 (d, J=8.9 Hz, 1 H), 7.30 (d, J=8.7 Hz, 1H), 7.29

(s,1H), 4.51 (t, J= 5.2 Hz, 1H), 5.2EXainple]¥26.2, 5.4 Hz, 2H), 2.91 (t, J=

7.7 Hz, 2H), 2.78 (s, 3H), 1.78 (m 2H). Anal. Calcd for [err]: C 61.52;

H 6.02; N, 11.96. Found: C, 61.23; H_ 5.85; N, .11, 90.

24 H &-[8{{ay(5-Meth oxy-3-pyrimidyly brriparaziagllpropY!-5~1- o <ol ution

of 4-methyl -5 7iamn 0 didzuios arl)@mindipdole56 mol) in 20 nL-
sxqTmp e ARl )

of absolute hanorl . pal | adi um on-charcoal (0.150 g) and the
m xture was hydrogenated on a Parr shaker at 50 psi for 0.5 h. The m xture
was then filtered through &Nl ug of Celite, the catal yst was washed wi th
addi tional ethanol and théy éfﬂgte was evaporated to give the title
conpound (0.280 g, 838% gg sol'rd. An '

7 TOX
H ) - N§/N

X~N

Nﬁ)\ NHMe
. R_s— W N/\ OMe

Anhydrous methylamine was bubbled into 50 mL of absolute |
ethanol at -10°C for ca. 30 min. To this cold solution was added 3-[3-{4-
(SQrﬁethoxy-4;pyrimidyl)-1 -piperazinyl]propyl]-5-(1-oxo-4-methoxy-1,2,5-
thiadiazol-3-yl)aminoindole (Example 8) (0.200 g, 0.40 mmol) and the
.resulting solution was stirred at room temperature for 3 h. The reaction’.
mixture was then evaporated to give a solid which was triturated to give
the essentially pure product (0.120 g, 60%) as a pale yellow solid. This
material was recrystallized from aqueous DMSO to give the title
compound (0.100 g, 47%) as a pale yellow solid, mp 150-158" C: IR
(KBr) 3310 (br), 1626, 1608, 1575 cm-1: TH NMR (DMSO-dg, 200 MHz) 3
10.86 (br s, 1H), 9.84 (br s, 1H), 8.47 (brs, 1H), 8.22 (s, 1H), 8.09 (s, 1H),
8.61 (s, 1H), 7.37 (s, 2H), 7.17 (s, 1H), 3.82 (s, 3H), 3.67 (br s, 4H), 3.00



anal yti cal

6.83 (s, 1

- 2H), 3.47 (dt, J= 6.4, 5.3 H,

sanple was crystallized fromethyl acetate to give cream
col oured needles, np 141-142[errC. IR (KBr) 3388,3180, 1618 cnjerr];
NVR (DMSO-d[err], 200 MHz) [err] 10.20 (br s,1H), 6.87 (d, J= 8.8 Hz,
H, 6.50 (d, J= 8.3 Hz 1I—g 4.43 (t, J=5.2 Hz,1H), 4.12 (s,

299 (t. J= 7.7 Hz, 2H), 2.31 (s,

[err]H.
1H),

3H),

1.73 (m 2H). Anal. Calcd for [err] C 70.55; H, 7.90; N, 13.72. Found: C,

70.41; H 7.89; N, 13.55.
3, 4-D net ho
3, 4-di net ho

Exanpl e 8

@' %' é"g 2&24) Z‘%‘:' gé@: is%?lﬁ% ?’IB%LLLS'S1 83 {m Izé'ﬁ) S’?@é@%&é’%éc cordi ng

to the proc%g&gﬁzﬁ Jo] -4 HzOJO1@rQ2Hé?DSnC., 522, HAAR17IN/2B8]76.n 20 m  of
1 mnute to a stirred sol uiton of

chl oroform

m chl or oper benzor c acr

chl orof orm
was heat ed

sodi um bi car bonat e and wat er

sul fate, fi

Recrystal li

cpa(daslgerlqo % mol es; 85% assay) in 60 m of

After stirring at anmbient tenperature for 1 hour, the m xture

to reflux tenperature for &é}ﬂg@«lgnd then sti rred at anbi ent

tenperature for 1 hour. The reaction mMxtuUre was extracted w th aqueous

XY %ﬂﬂaﬂaﬁgr;%ﬁhfé@faéoﬁe?r'xvlﬁawm'@dﬁoﬁﬁﬁéﬁnd p

and the organr c phase was dried over sodium

B-E3 a&ﬁﬂ?ﬁ}ﬁr@ C}iiq@ (esi due was

treated vmth

200[ err] - 202[err] Anal . Calcd. for [err]: C 26.97; H 3.39; N, 15.72; S, .

25

18. 00. Found: C, 26.82; H 8{18 N, 16.09; S, 18.00.

Exanple 9

s

N\/ N

x-
\
Y NHz

”Or—f““

Anhydrous ammonia was bubbled into 40 mL of absolute ethanol
at -10°C for ca. 15 min. To this cold solution was added a solution of 3-
[3-[4-(5-methoxy-4-pyrimidyl)-1-piperazinyl]propyl]-5-(1-oxo-4-methoxy-
1,2,5-thiadiazol-3-yl)aminoindole (Example 8) (0.175 g, 0.35 mmol) in
10 mL of absolute ethanol and the resulting solution was stirred at room
temperature for 1 h. The reaction mixture was then evaporated to give a
yellow gum. This material was chromatographed (SiO2/ CH2Cla-MeOH-
NH4OH, 90:9:1) to give a yellow gum which was subsequently treated
with excess methanolic HCIl. The resulting solution was evaporated and
the residue was triturated with acetone to give the hydrochloride of the
title cempound (0.160 g, 76%) as a yellow solid, mp 158°C (dec}: IR
(KBr) 3380 (br), 3200 (br), 1628, 1574, 1543 cm1; 1H NMR (DMSO-dg,
200 MHz) & 10.0-11.3 (m, 2H), 8.64 (br s, 1H), 8.29 (br s, 1H), 8.20 (brs,



s

3, 4-Di net hoxy-1 , 2,5-thi adi azol e-1 - oxi de A sol ution of di

. oxaldiimdate (4.0 gm 34.5 mmol e) and pyridine (5.71 m, 5.58 glr11rmt78yl6
mmole) in 8 mM of CH2C 2 was added dropwi se to a cold sol ution of -thionyl
chloride (2.61 m, 4.25 gm 34.7 mmol in 18 m: of [err] under a stream of
nitrogen, at such a rate that the rea®ion tenperature renmi'hed between
Oferr] and 15[err]. After stirring at ambient tenperature for 20 m nutes
the reaction m xture was washed with two 11 m portions of aqueous O 055
NHCI . The aqueous phase was extracted with two 20 of CHZCI 2 and
the conbi nediidy,ga60myHat)e7.384ddd+ 8F Hﬁd1U)ﬁa§3%$‘3t%%(’{‘0?@ y‘ﬁ§§§“hnder

reduced pres ege\%g ] jam(megﬂygw“@gﬂ)fznm(mmpyl
o o IOIE SU o b 1606 1 B

Sqerr]) 74: N, 21.00. Found: G, 44.44; H, 6.18x Myl 250
3-[3-[4-(5- I\gthoxy pyrimdyl)- plperazmyl]propyl] 5-(1 -
0x0- 4- met hoxy- 1, 2, 5-t hi adi azol - 3-yl ) am noi ndol e

C. Biological Test Procedures

Example 14
Agonist Studies in the Canine Lateral Saphenous Vein

The lateral saphenous vein is obtained from an anesthetized E:log
and trimmed of adherent material. The vessel is then cut into 2-3 mm
ring segments and mounted between stainless steel wires in tissue
baths containing 20 mL of modified Kreb's buffer which is continuously
aerated with 5% C02/95% O2 and maintained at 37°C. Resting tension
is manually adjusted to 1 gram and maintained until a stable baseline is
achieved for an equilibration period of 1 h. Tissue bath solution is
replaced every 15 min during this equilibration.

Ketanserln atropine and pyrilamine are added to the baths ata -

concentration of 1 uM to block 5-HTg, cholinergic and histaminic effects.

 After 15 min, with the antagonists in place, a serotonin concentration
response curve is conducted irt a cumulative fashion. At the conclusion,
the baths are washed out several times, tension is readjusted to 1 gram
and the tissue is allowed to retumn to equilibrium over a period of 45-60
min. The antagonists are again added to the baths and after 15 min
concentration response curves are generated for selected test
compounds. Individual vessel segments are only exposed to one test
compound. -

The activity of test compounds is expressed in terms of relative
potency and efficacy compared with 5-HT (arbitrarily assigned a value of
1.0) in the same vascular preparation.
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[err] A sol ution of .

3-[3-[4-(5-net hoxy-4-pyrimdyl)-1-piperazinyl]propyl]- 5-am noindole (0.366

g, 1.0 nmmol) and 3, 4-di net hoxy-1, 2, 5-t hi adi azol e- 1-oxide (3) (0.162 g, 1.0

mmol ; see US 4,374,248) in 20 nL of met hanol was stirred at room

. terrperature for 30 min and then it was heated to reflux for 4 h. The cool ed
m xture was evaporated and the residue was triturated with dichl oronet hane
to give 0.323 g of a solid. This material was chronmatographed (Sigerr]/
CH2Cl 2- MeOH, 95:5 then [err]-MeOH+ NH err]OH, 95:4.5:0.5) to give the title
conmpound (0.150 g, 30% as a yellow solid, np 164[err]C (dec): IR (KBr)
3330 (br), 1605,1580, 1130 cnferr]; [err]H NVR (DMSO-d[err], 400 MHz) [err]-
10.85 (s, 1H), 10.38 (s, 1H), 8.23 (s, 1H), 8.18 (s, 1 H, 8.02. (s, 1 H),
7.57 (d, J=8.7 Hz, 1H), 7.34 (d, J= 8.7 Hz, 1H), 7.17 (s,1 H), 4.17 (s,
3H), 3.83 (s, 3H), 3.68 (br s, 4H), 2.69 (t, J=7.4 ~
2 Hz, 2H), 2.37 (t, J= 7.4 Hz, 2H)311.84 (m 2H). Anal. Calcd for
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~
[err] . Herr]O C, 53.68; H 5.88;, N 21.78. Found: C, 53.87; H, 5.88; N,
21. 63. 2. Forrmul a 1-2 Product
Exanpl e 11 - X-N [err]
Anhydr ous di net hyl am ne was bubbled into 50 nL of absol ute ethanol at

~ -10[err]C for ca. 30 min. To this cold solution was added a sol ution of
3-[3-[4-(5-nmethoxy-4-pyrimdyl)-1-pi pﬁ#%zi nyl ] propyl]-5-(1-
0x0- 4- met hoxy- 1, 2, 5-t hi adi azol - 3-yl ) anthoi ndol e (Exanple 8) (0.190 g, 0.38
mmol) and the resulting solution was stirred at roomtenperature for 1 h.
The reaction m xture was thenwevaporated to give an of f-whi olid which
was chromat ographed (Sigerffy /Terr]-Me0OH, 95:5 then CH2C 2- Ive NH[ err] OH,
95:4.5:0.5 to 90:9:1) to gixe_the title conpound (0.130 g% AS an
off-white solid, np 150[er°F]Cz(d=g:c): IR (KBr) 3310 (br), 1628 _ 1608, 1575
cnerr]; [err]H NWR (DIVBOdB,\errj/, 200 M—lz)[eHln] 10(.“88 (br SJ:O. H) , _
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Anhydr ous net hyl am ne was bubbl ed into 50 nL of absol ute ethanol at
-10[err]C for ca. 30 mn. To this cold solution was added 3-[3-[4- :
(5-nmet hoxy-4-pyrimdyl)-1 -piperazinyl]propyl]-5-(1-oxo0-4-nethoxy-1, 2, 5-

t hi adi azol - 3-yl ) am noi ndol e (Exanple 8) (0.200 g, 0.40 mml ) and the
tesulting solution was stirred at roo8#dtenperature for 3 h. The reaction

m xture was then evaporated to give a solid which was triturated to give
the essentially pure product (0.120 g, 60% as a pale yellow solid. This
material was recrystallized from aqueous DVSO to give the title conpound
(0.100 g, 47% as a pale yellow solid, np 150-158[err]C IR (KBr) 3310
(br), 1626, 1608, 1575 cm1; 1H NVR (DMSO-d[err], 200 WHz) [err] 10.86 (br s,

1 H), 9.84 (et we ¢Him 8s47 (br s, 1 H, 8.22 (s, 1H), 8.09 (s,1H), 8.01
(s, 1 H, 7.37 (s, 2H), 7.17 (s, 1 H), 3.82 (s, 3H), 3.67 (br s, 4H), 3.00
29 (br s,1.3H),A2o0 o@rmdsZiﬂ)FormLEml braapmannanemacallya@cq ablgyacidnal .

Cal cd for [er#tﬁlgiﬁ@gidj%%}étﬁgfédf C, 52.72; H 6.17; N, 23.76. Found:

C, 52.90; Exanpl e 13
3-[3-[4-(5-Methoxy-4-pyrinidyl)-1-piperazinyl]propyl]- 5(1-
0X0- 4- am no-1, 2, 5-t hi adi azol 3- yI)am noi ndol e err] R

B h2=\2
X I—N—(CHa)m\éL/g (CFighn N\_( \ Y—7
R
N .

H

wherein

R1 is selected from hydrogen, halogen, lower alkyl and lower
alkoxy;

RZ2, R3 and RS are independently selected from hydrogen and
lower alkyl;

R4 is lower alkoxy;

RS is amino, lower alkylammo, di-lower alkylammo and Iower
alkoxy;

X is selected from S, SO, and SOq;

Y and Z are independently selected from N and CH with the
proviso that both Y and Z cannot be CH simultaneously;

m is selected from zero and the integers 1 to 3;
and

n is selected from the integers 1 to 5.

AR )RR A




Anhydr ous—armrent-a—was—bubbled into 40 nL of absolute ethanol at -10[err]C
gol d solution was added a solution of 3- b

for ca. 15 'l;;kb”_];o thiRs
B ] : .

[ 3-[4-(5- gt Y °83‘/!-) -1 -piperazinyl]propyl]-5-(-1- oxo- 4- met hoxy-
1,2,5-thiadi I noi-ndol e (Exggple 8) (0.1%= v F_)ENn 10 nL
of absol ut _ he resul ting“Sol uti on was 5!“;’@? 55%1 oom
tenperature for 1 h. The reaction mxture was then 'evapoﬁ EPo g a
nal[ I ovv] %lﬂlm g'cl)'hlgslgrateri al was chronmatographed (Sigerr|/[err]- Me O

err \ P9 to give a yell ow gum whj ch S bsequently treated with
excess met hadol i cAlaompounsl @f@amﬂﬁgh%myi@?p&eﬁapo?at ed )a/md t he "
Egmduedw?g tlglotura't?god with acetone to give the hydrochloride of the title

nmpoun : g as el l qw sol i.d 58[err]C (dec): IR (KBr
3380 (br), 3300 (Hroem W&éﬁ{mﬁsﬂée‘iﬁﬁéﬁ%é[ err]H NMR ( DVBO- d[(err]? 200
IC\%/IJZ) [(irlr_% 12.2611.3 (1rn 2H), 8.64 (br s, 1 H, 8.29 (br s,1H), 8.20 (br s,

e i 2108 9 ogén. 1 H),

4.89 (m 2H% 3. 96%&“%&@&%@?#@%?'7%&?6 '(:‘manz?%‘, ﬁg‘??ga'(m '2H),H)2.14
22] 2!—I). Anal.'CaI cd for [err] . 2 HC. 2.2 Herr]O 0.2 CHerr]O C,

.40 H 5. £4; Np onfind 8t&idim 8 wiéredt m I8 zéroldhid Alis 31. 25.

- 6. A compound of claim 3 wherein R4 is methoxy.

7. A compound of claim 3 wherein R1, R2, R3 and R® are hydrogen,
R4 is methoxy; Y and Z are N; mis zero and nis 3.

8. A compound of claim 7 selected from the group consisting of '
compounds wherein R6 is amino, methylamino, dimethylamino, and
methoxy.

9. A method for treating vascular headache by administering a
therapeutically effective amount of a compound claimed in claim 1 to a
person suffering from a vascular headache.

10. A method for treating vascular headache by administering a
therapeutically effective amount of a compound claimed inclaim 3to a
person suffering from a vascular headache.

1. A method for aborting vascular headache by administering a
prophylactically effective amount of a compound claimed in claim 1 to a
person suffering the onset of a vascular headache.

12. A method for aborting vascular headache by administering a
prophylactically effective amount of a compound claimed in claim 3 to a
person suffering the onset of a vascular headache.

13. A pharmaceutical composition in unit dosage form suitable for
systemic administration to a person at risk of or suffering a vascular

headache, the composition comprising a pharmaceutical carrier and
from about 1 to 500 mg of a compound claimedinclam1. ————+— _

[
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C. Bi ol ogi cal Test Procedures Exanpl e
14 Agoni st Studies in the Cani ne Lateral Saphenous Vein The

| at eral saphenous vein is obtained froman anestheti zed dog hmred of
adherent naterial. The vessel is then cut into 2-g re ﬂﬁgrBEﬁN and

mount ed between stainless steel wires in tissue bhiHS
nmodi fied Kreb's buffer which is conti@fusly aerafjed wit A
O[err] and maintained at 37[err]C. Resting tensiom s manually adjusted to
1 gram and maintained until a stable baseline is achieved for an
equilibration period of 1 h. Tissue bath solution is replaced every 15 mn
during this qguil ixbpR4fdbeutical compdsition e init, dasagedora suitablg/far ani ne are
added to the baths at, a _concengqr:atl on_of ;I g%?%]'%ffgﬁl% QGjaseufdr2.

chol i nergi c svetemic administration 1o aperseq g Mgk Of oF S & Nt agoni st's i n
place, a ser gbaghshs,ahecsdmposition comprising ephasmasesticdl RATBE" RRC 4

cunul ative fashiop. t Sd.o(?ﬂ i ime®hed out several
times, tensi g’t‘?“? ?Bpgé%jtﬁgﬁggﬂggf% gra%?%ﬁr%ct ea§i|§g§e is allowed to return
to equilibriumover a period of 45-60 mn. The antagonists are agai n added
to the baths and after 15 m n concentration response curves are generated
for selected test conpounds. Individual vessel segnents are only exposed to
one test compound. The activity of test conmpounds is expressed in
terms of relative potency and efficacy conpared with 5-HT (arbitrarily
assigned a value of 1.0) in the same vascul ar preparation.

-

et Has Been Replaced
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Abstract

-THIADIAZOLE DERIVATIVES OF

ANTIMIGRAINE 1,2,5
YL AND PYRIMIDINYLPIPERAZINES

INDOLYLALKYL-PYRIDIN

A series of novel 5-(3,4-diamino-1 ,2,5-thiadiazole and S-oxide)

derivatives of indolylalkylpiperazinyl pyridines and pyrimidines of
Formula | are intended for use in the alleviation of vascular headaches.

RS Rz) R
N | & (CH2)n —N L y4
X I—N—(CHz)m < TN 2
N= o | R3

N
H

In Formula I, X is selected from S, SO and SOo.
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claimis:
acid additi

s - . 34 \Vhat we
. REPLAGEWBRNT StEse! || For mul aEHBrSH;EEﬂHMSTﬁEENt ically acceptabl e

alt andhgy: viat e t herpof  REPLACED
"bats '7""9[1 ....... ' 35 Substitute sheet
- _ ' 7 July 1997
2. Acompound of claim 1 wherein Y and Z are N. This Sheet Has Been Replaced
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4. A compound of claim 3 wherein R1, R2, R3 and RS are hydrogen.

3. A compound of claim 1 wherein X is SO.

5. A compound of claim 3 wherein m is zero and n is 3.
6. A compound of claim 3 wherein R4 is methoxy.

7. A compound of claim 3 wherein R7, R2, R3 and RS are hydrogen,
R4 is methoxy; Y and Z are N; m is zero and n is 3.

8. A compouhd of claim 7 selected from the group consisting of
compounds wherein RS is amino, methylamino, dimethylamino, and
methoxy. '

9. A method for treating vascular headache by administering a
therapeutically effective amount of a compound claimed in claim 1 to a
person suffering from a vascular headache.

10. A method for treating vascular headache by administering a
therapeutically effective amount of a compound claimed in claim 3 to a
person suffering from a vascular headache.

11. A method for aborting vascular headache by administering a
prophylactically effective amount of a compound claimed in claim 1 to a
person suffering the onset of a vascular headache.

12. A method for aborting vascular headache by administering a
prophylactically effective amount of a compound claimed in claim 3 to a
person suffering the onset of a vascular headache.

13. A pharmaceutical composition in unit dosage form suitable for
systemic administration to a person at risk of or suffering a vascular
headache, the composition comprising a pharmaceutical carrier and

from about 1 to 500 mg of a compound claimed in claim 1. |
(L



[err] " whérein Rl is selected from hydrogen hal ogen, | ower al kyl
and | ower al ko' : _ Rlerr], Re iy ] g i ndependent |y

sel ected from al k/llm'c éﬁEﬁlﬁ ]\‘ is | ower al koxy;
Rlerr] is.amrp . dll owdtEPAARED ani nd andsubsewutelskhery;

X is selectedi{f err Y and Z are indgpangerg9y

sel ected fromt : rovi 36 that both Y and Z cannot be CH
si mul t aneousl y; mis selected fromzero and the integers 1 to 3;
and ‘nis selected fromthe integers 1 to 5. REPLACENMENT
SHEET :

14. A phammaceutical composition in unit dosage form suitable for
systemic administration to a person at risk of or suffering a vascular
headache, the composition comprising a pharmaceutical carrier and
from about 1 to 500 mg of a compound claimed in claim 3.

. This Sheet Has Been Re laced
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+ 22" A'ceonpound of claim1l wherein Y and Z are N 3. A conpound of
claim1l whérerm X550 ) A conpound of claim3 wherein Rerr],
Rlerr], R[(HFFPWM{F%TW“ETe hydr ogen. 5. A conmpound of claim3
wherein mij s zer gngggum.’ 6. A conpound of cl ai mSgibstieutei sheet i s
met hoxy. of [ cl ai m B&herein R err], 18 sepfembiret 897and
Rerr] are hydrogen thoxy; Yand.Z are N, mis zero and n is 3.
8. A conpound of claim7 selected fromthe group consisting of corrpounds
wherein R6 is am no, nethylan no, dinethylan no, and nethoxy. 9. A

met hod for 2reat Angompsund of clagndawherdly YadRU!E ateeNi ng a therapeutical |y
effective anount of a corrpound claimed in claiml to person suffering from
a vascul ar headache. A nmet hod for treating vascul ar headache by
adnini steri®g a tma?mﬂ peelring lewherinveisadOunt of a corrpound claimed in
claim3 to a person suffering froma vascul ar headache. A et hod

ef f ective o ﬁﬁfﬁkﬁp@&éﬁﬁﬂmﬁa\*«ﬁg@% RHCFE R RE %b@%@é&’e@‘{,# fering

t he onset of a vascul ar headache. A met hod for aborting vascul ar

Compound ol % mod | ST & %’%f"i@%@'% s i afifhid Ry "[he oncet o a

vascul ar headache. 9. A pharmaceutical conposition in unit dosage form

sui tabl e 1 g, SYSARBNpAHE O BAiRE WHedeth RANTAOR0RY. i Sk of or suffering a

vascul ar headache, the conposition conprising a pharmaceutical carrier and
fromabout 1 to 500 ng of a conpound clained in claiml.
7. A compound of claim 3 wherein R1, R2, R3 and RS are hydrogen,

R4 is methoxy; Y and Z are N; m is zero and n is 3.

8. A compound of claim 7 selected from the group consisting of
compounds wherein RE is amino, methylamino, dimethylamino, and
methoxy.

- By et i oo of o e . =
-i = - = v .y . oLl O 7Y el d O

therapeutically effective amount of a compound claimed in claim 1 to 3
person suffering from a vascular headache.

10. A method for treating vascular headache by ad inistering a
therapeutically effective amount of a compound.¢faimed in claim 3 to a
person suffering from a vascular headache:

11. A method for aborting vastular headache by administering a
prophylactically effectivg athount of a compound claimed in claim 1 to a
person suffering the-Gnset of a vascular headache.

12.  Afiethod for aborting vascular headache by administering a
prephylactically effective amount of a compound claimed in claim 3 to a

-y N

56 > - a¥a al-Wa¥a ~ ~

+3. A pharmaceutical composition in unit dosage form suitable for
systemic administration to a person at risk of or suffering a vascular
headache, the composition comprising a pharmaceutical carrier and

from about 1 to 500 mg of a compound claimed in claim 1. _
) R D



36 10, ~A phar maceut i cal conposition in unit dosage formsuitable for

systen ¢ admffrStat+o e—a—fer son at risk of or suffering a vascul ar

headache, th BWM:MﬂbHEEp sing a pharmaceutical carrier and from

about 1 to 50 pdiclaimed in claim3. Substitute sheet
Date Oigasgﬁ% - 18 September 1997

36

10,
-4-4- A pharmaceutical composition in unit dosage form suitable for
systemic administration to a person at risk of or suffering a vascular
headache, the composition comprising a pharmaceutical carrier and
from about 1 to 500 mg of a compound claimed in claim 3.
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