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Thia invention relates to 4- and 8-cart>amates related to physostigmine of the formula I 

(I) 

(X),.. 

where R, is alkyl, cycloalkyl, bicycloalkyl, aryl or aryltoweralkyl; Ai is hydrogen or alkyl or the group 
-NR1 Ai taken together forms a monocycllc or bicyclic ring of 5 to 12 carbons; m is o, 1 or 2: each X is 
independently hydrogen, halogen, loweralkyl, nitro or amino: and the pharmaceulically acceptable acid 
aaailion ·salts thetaot; and Where applicable, the geometric and optical isomets and racamlc mbctures 

20 thereof. The compounds of this invention display utility in the treatment of the chollnergic deficit found in 
Alzheimer's disease. · 

Preferred compounds of formula I above are compounds of formula la 

where R1, ~ X and m are as preViously defined. 

N 
I H 
CHa 

N 

I 
CH1 

(Ia) 

ss Also preferred compounds of formula l above are compounds of formula lb below 

.. --·.a"\. . 
,~ " 0 :' Nil 
\ ,../ 

' ..... _ ... 2 (lb) 

.. (X)m 

50 
where R1, Ra; X ano mare as previously defined. 

This invention also telates to compounds of formula II 

---------------

SS 

2 

• 
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5 N 0 
(II) 

I 

CH3 

10 where Ai is hydrogen or allcyl,A4 is hydrogen, cyanoalkyl o~-aminoallcyl, and R& is hydrogen or alkyl, which 
are useful as intermediates for the preparation of.the target compounds of this invention. 

75 

20 

Additionally, this invention relates to com~oLJnds of the formula Ill 

(III) 

where Rs is hydrogen or loweralkyl: and Ri. X and m are u previously defined, which are also useful as 
intermediates for the preparation of the target compounds ·ot tnis invention. 

26 Throughout the specificatiol'I and appended claims, a given chemical formula or name shall encompass 
all geometric and op1tcaJ isomers and racemic mixtures where such iaomers and mixtures eJrist. 

· In the above definition, the term ·"lower" means the group it is describing contains from 1 to 8 carbon 
atoms. The term '"alkyl" refers to a straight or branched chain hydroc~ of 1 to 22 carbon atoms, 
containing no unsaturation, e.g .• mettiyl, ethyl, propyt, isopropyl, 2·butyl, neopentyl, n-heJCyl, etc.; the term 

30 "aryllowerallcyl" refers to a mon~alent substltuent which conslstc of an "aryl" group, e.g., phenyl, o-lolyl, 
m·methoxyphenyt, etc., as defined by lhe formula 

. where Z is defined below. and n is an integer of 1 to 3. linked through a loweralkyfene group having its free 
40 valence bones from a carbon of me loweralkylene group, and having a formula of 

. ~>n 
- loweralkylenc -U . 

where Z is hydrogen •. halogen, loweralkyl, loweralko1ey, trifluoromethyl, nitro and amino: the term "alkylene" 
refers to a bivalenr radical of the lower branched or unbranched alkyl group it is derived from having 

so valence bonds from two terminal carbons thereof, e.g., 

55 

I 
methylene (·CH-) • 

3 
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I 
isopropylenc C·CffiCHCHr) • 

s etc.; the term "alkOxy" refers to a monovalent substituent which constlts of an alkyl group linked through a 
ether oxygen having its free valence bond from the ether oxygen, e.g., methoxy, ethoxy, propoxy, butolC\ 
pantoxy, etc.; lhe term "halogen" reW.rs to a member of the halogen family conSlstlng of fluorine, chlorine 
bromine and iodine: the term "cycloalkyl" refers to a monovalent substituent consisting ot a saturate• 
hydrocarbon possesaing at least one carbocycllc ring of three to twelve carbon atoms. e.g., cyclopropy 

10 cyclobutyl. cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, etc •• having its free valence l:>Otld from a carbO 
of the carbacyclic ting. Said cycloallcyl group may be substituted with 1 or 2 foweralkyl groups, and It ma 
also be substituted at one of the ting carbons so as to form a spiro compound each constituent ring c 
which being a cycloalkyl of 3 to 8 carbons atoms: and the tenn "bicycloalkyl" snan mean a bicycloalk) 
group having from 7 to t 1 carbon atoms. 

is The compounds of this invention are prepared in the fol\owlng manner. The substituents R1, Ai!. R~. A4 
Rs, Rs, X and m are as defined above unless indicated oth&fWise. 

In svuctural formulas depicting the compounds of this Invention, wavy llnes <-> signify that the twi 
substituents are both either above or below the average plane of the three ring system. Because c 
conformational constraints, the rwo substituants at the 3a• and Sa-positions must be both aboll'e the averag1 

20 plane or both below the average plane, Where said substituents are both above the average plane or the 
three ring system, the configuration is referred to as 3a8-cis and where both 8\.lbstituents are below tttr 
average ptane of the ring, the configuration Is referred to as 3aR-cis. Throughout the specification ana tht 
appended claims, when the inventors inte11d to designate i,, a single formula (to save space) that tht 
compound is 3aS-cis ot 3aA-cis, or a racernic mixture of the two, that formula wlll -contain wa.VV lines a: 

IS depicted below. 

3S 

,--A, ,' '0 :' NYo 
'/ \ 

\ ' . ....... 2 

It is the intent of the present inventors to clairn both of said cis isomers, 'namely, 3aS-cis and 3aR~cla 
"'° fot each compound name or srructural formula. It is also the intent of the present invenrors to claim al 

mixtures of the 3aS·cia anca 3aR·ciS isomers including the racemic mixture (1:1 ratio of 3aS·cis:3aR-cis). 
The 8-hydroiyl precursor of 1he 6-carbamoyt series is synthesized as outlined below. 

- Staning with a compound of formula IV (where X Is ri~: towerallcyl, halogen or nitro) and utilizin' 
generally the synthetic scheme disclosed In Julian et al, J~em. Soc. 1935, 583-666 and 755•767), one 

4S can prepare compounds of the invendon of the formula IV through Xi[ Julian's synthesis involvec 
compounds where the benzene ring of the bicyclic and tricylic compounds had substituents attached at the 
5-position while the novel compounds of this invention are attac::hed at either the 4-0f &·position or the ring. 
The. synthetic scheme is outlined below. For details of the optical resolution steps Involved in the synthetic 
scheme. reference is made to the Julian article,(pp. 759-757) and to ·Schonenberger et al .. (J. Med. Chem •• 

so 1988. Volume 29, 2268-2273; and 
Fi9iY. Chim: Acta., 1988, Volume 69, 283·287 and 1486•1497}.-- . 

S6 



• 

c.c. r L...L..· .JV ..L ........ ..L nvc..1..n.:J I r M I C.111 MO I • IUC ::1' .;>"1..)C.C.~ ::>.b 

" .·· .. 

5 

10 

15 

20 

25 

30 

35 

40 

50 

.. HOECHST PATE~T~~T.J 484 573 A1 

• 

Ct\ 
~Ha 

C"2CHaNH1 
Opdonl1 • 

~o 
.. CH,O N 

CH30 ~ I 
.a.ollnioa (Xl111 CHa 

(X}m (X) 

(IX) CH3 
c;:Ha 

BBr3 
or 

CH30 N N AICla 
HO N N 

I I I I . 
(X)m CH3 CHa (X)m CHa CHa 

lXI) (~II) 

Compovnd XII of the Invention of the formula 

CHs 

(XII) 

, 

the .S·phenol precursor of the 6•carbamate, can be added to a suitable inert solvent, e.g., beo~ene, 
tetrahydrofuran. · dichloromethane, e:e., which has previously been degassed. Degassing helps avoid air 
oxidaiion. Alter· stirring, 1,8k-diazabicyclo(5.4.0]undec·7·ene (hereafter "DBU"), a bicyclic amidine catalyst is 
added. Subsequently, an isocyana1e of th~ formula R1·N=C=O. where R1 is as previously defined. is 

ss added to afford compound la of the invention. This reaction typjcally takes place rapidly at room 
temperature _over 0.5 to 2 hours. · 

5 
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In an alternati>1e embodiment, to prepare lhe 8-carbamate of the invention whete the group -NR1 I 

taken together forms a bicyclic ring, Compound XII can be reacted wtth 1, 1 '-carbonyldiimidazole of t! 

formula 

(XX) 

and thereafter ·adding a cycnc amine, for excample 3·azabicyclo[3.2:2]nonane of the formula 

(XXIJ 

to the solution. The reaction between ·compound XII and 1, 1' -cerbonyldiimldazole Is typically conducted 

20 preparing a degassed solution ot compound XII in a suitable Inert solvent 'such as dichlotometha 

tetrahydroturan, . etc., adding 1, 1 '-carbonyldiimidazole to the solution atid stirring lha solUtion at r01 

temperature for 1 to s hours. The carbamation reaction is typically conducted. ~ adding 
azabicycfononane (cyclic amine) to the solution obtained above and stirring the solution at room tempe 

ture for 1 to 24 hours. 
as The 5•bramo-6-catbamates or lhe invention can be prepared in the folloWing manner.· 

Compound X1 of the invention or the formula 

30 

35 

50 

S5 

CH3 

N N 
(XI). 

CH30 
I I 
CH, CH3 

is reacted with an N·halosuccinimide, e.g., N·btomosuccinimide, N·chlorosuccinlmide, a halogenating ag1 . 

for the formula 

oJ::Ao. 
I 
Hal 

where Hal is halogen, to afford compound XIII of the invention ~t the formula 

.. 
Br 

(XIII) 
N N 
I H I 
CHa CHs 
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This reaction typically takei ·place in a loweralkanol solvint e.g., melhanol, ethanol, etc •• in the pteaence of.·. 

a catalyst. e.g., hydrogen.bromide. hydrogen chloride, etc., at low temperature for 0.5 to 24 hours. 

Compound XIII is reacted with boron tribromicle, a dealkylatlng agent, In a hydrocafbon ot halohydroear· 

bon solvent. e.g., dlchloromethana, hexane. etc., at a temper11ure of about 0 • C to 50 • C for 1 to 24 hours 

s to afford Compound XIV of the invet1tlon' ot the formula · · 

ro 

rs 

25 

(XIV) 

Compound XIV can subsequently react with oeu and an isocyanate or the formula Rt -N <!! C = o, Where 

R, is as previously defined. lO afford Compound~ of the invention of the formula 

Br 

(XV) 

,,---- ... R 
, " 1 

:' " \ · NCO 
\ . ._ ___ .Az/ 8 

This reaction typically takes place in an inert solvent, i.e., benzene, etc., at ambient temperature for 0.5 

30 to 24 hours. 

3S 

40 

45 

so 

SS 

The 4-phenol precursor of the. 4-carbamate series can be prepared utilizing most of the synthetic 

scheme diselosed in Julian et al. In the Friedel•Crafts cyclization step M to we have discovered that 

lhere is a byproduct formed· having formula (Via) which serves as the precursor to the 4-phenol of the 4-

carbamate series. 

HO 
CH3 (VI a) 

N 
I 
CH, 

Subsequently, in place of the teactiof1 step converting lhe cyanoalkyl derivative lo the aminoalkyl derivative, 

the cyanoalkyl derivative, compound XVI ot the invention of lhe formula 

-
,, 

7 
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(XVI) 

may be reaoted with a metal flydride, e.g. l!lhium aluminum hydride, a rec:luoing agent. to -attord comPC>u1 
XVII of the invention of the formula 

(XVII) 

N N 
I I 
CHa H 

This reaction typically takes place in a ~uitable sol\fent, e.g., retrahydrofuran at a temperature of 0 • C 
2s 50 • C for 1 to 24 hours (or ro reflux). . 

30 

35 

Compaund XVII can be .reacted with formaldehyde and sodium borohydride to afford Compound X\ 
of the invention of the formula· 

OCHs 

(~II) 

N N 
I I 
c~ CHs 

This reaction is typically conducted in a loweralkanol solvent, e.g. methanol, ethanoJ, in the presence o . 
"' base, e.g. triethyfarnine, at a temperature of 0 • C to 50 • C for 1 to 24 hours •. 

45 

50 

Compound XVIII is lt'len reacted with aluminum chloride or boron tribromide to afford compound X1X 
the invention of the formula 

OH CHa 

• 
·(XIX) 

N N 
I I t 

CH3 CH3 

the 4-phenol immediate precurscr of the 4-carbamoyl t.atget compounds of this invention. 
55 Compaund XIX is reacted in the same manner as the 8-phenol precursor. i.e., with DBU in degas: 

benzene and then an isocyanate of the formula R, ·N = C = O to attord Compound lb of the invention. 
. The compounds of formula I of the present inventton are useful in the treatment of. various mem 

dysfunctions characterized by decreased cholinerglc function, such· as Alzheimer's disease. 

8· 



• 

·- .. 

C::C:: tt.O . ::IO 
t"IUt.l..ltJ I l"'H I t.l'i I HJ:l I • l!lb';f~-.jll!J:::>C::C::l!ll!I 

::J.111!1 • 
I 0 > ~ .,a J. • HOECHST PATENTABf 484 573 A1 

5 

This utility is manifested by the ability of these compounds to inhibit the enzyme acetylcholinesterase · 
and thereby increase acetyfcholine levels in the btain. 

Chollneatarase Inhibition Assay 

·cholinesterases are found throughout the body, both in the brain and in serum: However, only brain 
acetylcholines18rese (AChE) distribution is correlated with central chollnergic Innervation. This sama 
innervation is suggested to be weakened in Alzheimer patients. Therefore, specific inhibitors ot brain AChE 
(as oppoead to serum cholinesterase) will give rise to tewer side effects and thus lower toxicity than 

'o ptaysostigmine (an unspecific cholinesterase inhibitor).· We have Cletermlned in vitro Inhibition ot acetyl· 
ch01inester8" activity in . rat striatum according ro the method described below. R4Sult8 or soma of the 
compounds Of this invention as well as those ot physostigmine are presented in Table 1. 

16 

In Vitro Inhibition Of Acecylchollnesterasa Activity in Rat Strlatum 

Acetylchotlnesterase (AChE), which Is sometimes called true or specific. cholinesterase, is found in 
nerve cells. skeletal muscle, smooth muscle, 11arlous glands and red blood cells. AChE may be distin· 
guishad from other cholinesterases by subs"'8te and inhibitor specificities a"d by regional distribution. lts 
distribution of lhe brain correlates with choltnergic Innervation anct subfrac;tl.,natlon shows the highest level 

20 in nerve terminals. 
It is generally accepted that the physiological role af AChE is the rapid hydrolysis and inactivation of 

acetylcholina. Inhibitors af AChE. show marked cholinornimetic effects In chollnergically·innervated effector 
organs and have been used therapeutically in the treatment of glaucoma. myastl'lenia gravis and paralytic 
ileue. However, recent studies have suggeated that AChE inhibitors may also be beneficial in the tr~atment 

25 or Alzheimer's dementia. 

40 

The method· described below was useo in this invention for assaying anticholinesterase activity. This is 
a modification of the method of Ellman el al. (Biochem. Pharmacor. 7, 88 (1981)). 

. . -
Procedure 

A. Reagents 

1. 0.05 M Phosphate buffer. pH 7 i 
(a) 8.85.g NaH2PO,•HtOf100 ml distilled HaO 
(b) 13.40 g Naa~P~•7Hi0·100 ml distilled H20 
(c) add (a) to (b) until pH reaches 7 .2 
(d) dilute 1 :10 

2. Chromagen-substrate buffer 
(a) 9.9 mg 5,5-dithiobisnltrobenzoic acid (OTNB) (0~25 rnM) 
(b} 99 mg. s•acetylthiachollne chlOride (5 mM) 
(c) q.s. to 100 ml with O.OS M phosphale buffer. pH 7.2 (reagent 1) 

3. For most assays, a 2 mM stoclc solution of the test drug is made up In a suitable !lolvent and serially · 
diluted such that the final concentration in the preincubation step ranges from 10-' to 10-sM. Oiffere"t 

concentrations may be used depending on the potency of the drug; 

· B. Tissue Preparation 

'Mala Wistar rats are decapitated, brains rapidly removed, corpora striata dissected free. weighed and 
homogenized in 19 volumes (approitimately 7 mg protein/ml) or 0.05 M phosphate buffer, pH 7.2 using a 

so Potter·Elvehiem homogenizer. A 50 microliter aliquot of the homogenate Is added to SO microliter vehicle of· 
various concentrations of the test drug and preincubated for 1 O minutes at room temperature. 

C. Assay 

ss t. For routine ICso determinations the Abbott Bichromalic Analyzer, ABA·IOO. is used to determine 
aeecylcholinesteraaa activity. 
Instrument settings 
Filter: 4So-415 

9 
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s Reaction ·direction : down 
Reaction direction : endpoint 
Syringe plate: 1:101 dilute 
Fotlowlng the 10 minute preincubation of the tissue (enayme) with the inhibitor, the samples are mixed 
with the substrate chromogen buffer by the ABA-100. Using the Indicated inetrument settings the ABA-

10 100 automatically reads the color reaction~ prints out the results in enzyme units after 15 minutes. 

1S 

20 

30 

36 

2. The enzyme activity can also be measured with a Gittord 250 spectrophotometer. This method is used 
ror more accurate kinetic measurements. 

fnstrurnent seaings 

Lamp: !lisible 

Filter: no filter 

Wavelength: 412 nrn 
Slit width: 0.2mm 

Satection: small aperture 

Calibrated absorbance: 1.0 unit full scale 

Chart speed: 0.5 crnlmin. 

Reagents are .added to the reference and sample side of a split curvatte as follows: 

R~ferenca Sample 

0.8 ml 0.05 M phosphate buffer 0.8 ml 0.05 M phosphate buffer 

0.8 ml Chtomogen•substraCe buffer 0.Srnl Cht0mogen-aubstrate buffer · 

10 mlcroliter enzyme (tiasc.ie homogenate) 

The unhibited a~tMty of the enzyme (tissue homogenate) is first determined. Test druga are made up in 
a. suitable solvent and adcted in suitable dilutions to the buffer vehicle. The reaction tate is determined by 
tne slope of the recorded absorbance change. The· actual rate (motes/liter/min) can be calculated· as 

'° described In ltle following formula · 
rate (moleslllter/mln) ~ slopal(1.36x1 O') 

Inhibition of Brain AcatychOlinesterase Activity 

.. 

10 
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Table 1 

cis·(:t.)· 1,2,3,3a,8.8a-Heicahydro· 1,3a.8--frimelhylpyll'Olo(2,3-b}-indot-6-vt mett\ylcarbamate 

cis·(1)· I ,2.3.3a.S.8a·Hexahvdro-1.3a,8-trimelhylovrrolo(2.3·bl·indot-6·vl cyck>hmcylcarbamal8 

ciS-:(1)-S-eromo-1.2.3.3a.8.8a-H~xahy
dro·1.3a,8-lrimefhyloyrrolo{2.3-b}ind

ol·6-YI mefhylcarbamare 

cis-(t)-1,2.3,3a.8.8a·HeJCahydro-1.3a,EHrimethyloyrrolo(2,3-b)-indol·4--yl melhylcatbamate 

cis--(t.}-1,2,3,3a,8,8a·He>eahydro-1.3a.8-trimelhvlpvrro&n,3-bJ-ind91-+yl ~lohexylcmbamale 

Physostiomine (namely, (3aS·cis)-1.2.3.3a.8.8a-heMahydro·l,3a,8-trimethylpyrrolof2.3-b}-indol-5-yl methylcatbamate 

I 
, ·~ I _::r u;· . 
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Effective quantities of the compounds of the inventlori "11Y be administered. to a patient by any of the 
various methods, for e>eample, orally as in capsules or tablets, patenterally in the form of sterile solutions or 
suspel'lsions, and in some cases intravenously in the form of sterile solutions. The rree base final products 

5 while effective themselves. may be fotmulated and administered in the form of their pharmaceutically 
acceptable acid addition salts for purposes ot stability, convenience of crystallization, increased solubility 
~~h . 

Acids useful for preparing th• pharmaceutically acceptable acid addition salts of the invention include 
inorganic acids such as hydrochloric, hydrobromic, sulfuric, nitric. phosphoric aod perchloric acids, as well 

ro as organic acids such as tartaric, citric, acetic, suceinic. salicycllc, maleic, fumaric and oxalic acids. 
The active compcunds of the. present.invention may be administered orally, for example. with an i.oert 

diluent or with an edible carrier. They may be enclosed in gelatin capsules or compressed into tablets. For 
the purpose of oral thetapeutic administration, the compounds may be incorporated with excipients and 
used in. the form ot tablets, troches, capsules, elhdrs, suspensions, syrups, wateta, chewing gums and the 

15 like. These preparations should contain at least O.S% of active compound, but may be varied depending 
upon the particular form and may conveniently be between 4% to about 7S% of the weight of the unit. The 
amount of compound present . in such compasitions is such that a suitable dosage will be obtained. 
Preferred compositions and preparations accordtng to the present invention are prepared so that an oral 
dosage unit form contains between 1.0-300 mgs ol active compound. 

20 The tablets, pllls, capsules, trocries and the like may also· conrain lhe following ingreaiencs: a binder 
such as rnicroetystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a 
disintegrating agent such as alginic acid, Primogel•, corn starch and the like; a lubricant sucn as 
magnesium stearate or Sterotex•: a glldant such as colloidal silicon dioxide: and a sweetening agent such 
as sucrose or saccharin or a flavoring agent such as peppermlnt •. methyl sallcylate, or orange flavoring may 

as be added. When the dosage unit form is a capsule, it may contain, in addition to materials of the abOve 
type, a liquid carrier such as fatty oil. Other dosage unit forms may contain other various materials which 
modify the physical form of the dosage unit, tor example, as coatings. Thus tablets qr pills may be coated 
with sugar, shellac, or other enteric coating agents. A syrup may contain. in addition to the active 
compaunds, sucrose as a sweetening agent and certain preservatives, dyes and colorings and flavors. 

~o Materials used in preparing these various compositions should be pharmaceutically pure and non-toxic in 
the amounts used • 

For the putPoSe of parenteral· therapeutic administration, the active compounds of the invention may be 
incorporated into a solution or suspension. These preJ*ations should contain at least 0.1% ot the aforesaid 
compound; but may be varied between 0.5 and about 30% of the weight thereof. The amount of active 

36 compout1d in sue" compositions is such that a suftable dosage will be obtained. Preferred compositions and 
preparations according to the present invention are prepared so that a parenteral dosage unit cot'ltains 
between O.S to 100 mgs of active compound. · 

The solutions 0t suspensiqns may also inclUde lhe following components; a sterile diluent such as water 
for injection, saline solution. fi"ed oils, polyethylene glycols, glycerine, propylene gtycol or other synthetic 

40 solvents; antibacterial agents such as benzyt alcohol or methyl perabens; antioxidants such as ascorbic acid 
or sodium bisulfite: chelating agents such as ethylenediaminetelraacetic acid; buffers such as acetates, 
citrates or phosphates and agents for the adjustment of toniclty such as sodium chloride or dextrose. The 
parenteral preparation can be enclosed in ampules, disposable syringes or multiple does vlals made of 
glass or plastic. 

45 Examples of the compounds ol the in11ention Include those listed below as well as the 38S•Cis and 3aR-
cls isomers thereof and racemic mbdures of The 3aS·cis and 3aR·cis isomers. 
cis·(:!:)·S·chloro-1,2,3.3a,8,8a·hexahydro-1.3a,8-trimethylpyrroto(2,~b Jlndol·B·yl metrlylcarbamata: 
(3aS-cis)·5~bromo-1,2.3,3a,8,8a·hexahydro-1,3a.S.trimethylpyrrolo(2,~b)indol·8-yl methylcarbamate; 
(3aS·cis)• 1 ,2,3,3a.8,8a•hexahydro·1,3a,8-rrimethylpyrrolo[2,3·b]indol-8-yl methylcarbamate; 

so (3aR-cis)· 1,2,3.3a,8,8a·hexahydro-1,3a,8-trimethylpyrrolo(2,3-b Jndol·8-yl methylc:arbamate: 
(3aS-cis)· 1 .23,3a.8.8a·hexahydro· 1.3a,S-ttimethylpyrrolo(2,3·b )indol-4-yl methylcarbamate: 
(3aR·eis)-1,2,3,3a.8.8a·haxahydro·1,3a,Q..trimelhypy"olt>[2,3-bnn<1ol·4-yl methylcarbamate: 
cis·(:)-S-bromo-1,2.3.3a,8,8a·hexahydro-1,3a.8-trimethylpyrrolo(2.3-b]indoi.4-yl methylcarbamate: 
cla·(t)-1 ,2,3.3a,8,8a-hexahydro·1,3a,8-trimethylpyrrolo(2,3.b~ndol-8-yl benzylcatbamate; 

ss cis·(:t:)~1 .2,3.3a,8,Ba-hexahydro· 1.3a,8-trimethylpyrrolo{2,3·b]indol·S·yl n·heptylcarbarnate: 
cis-(z)-1,2,3,3a.8,8a·hexahydro-1,3a,8-trimethylpyrrolo[2,3·b )indol.S·yl 3-chlorophenylcarbamate; 
cis-(t)· 1 .2.3.3a,8.8a-hex~hydro· 1,3a,8-trim~thYIPYrrolo(2,3·b Jndol·4·yl n·heptylcarbamate. 

12 
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EXAMPLE 1 
2-iromo:N·(3-methoxyptienyl)•N-methyl .. propanamlde 

A solution of N·methvl·m-anisidine (285 g), triethylamine (269 ml) and toluene (550 ml) was sli~ at 
5 o • c as 2•bromoprapionyl brornida (202.8 ml) was added dropwise • .!be mixture was mechanically stirred 

overnight at toom temperature. Water was added to the reactiot1 and the aqueous layer was collactsd and 
exnct9d with ethyl acetate. All otganic phases were combined, washed with 2N HCI, and dried (NazSO .. ). 
The solvent w• evaporated to yield ·an oil which was purified using Kugelrohr distillation. The di~illate was 
diss01ved in isopropyl ether. The solid product. 2·Bramc-N-(3-methoxyphenyl)-N•methyl·propanamide, m.p. 

ro 55-58 • C, crystallized from thh~ solution. -. 

Anatlais: 

Calculated for CuH1 .. BrNOz: 48.55%C S.t9%H 5.154KiN · 
15 Found: 48.52% 5.22%H 5.104KiN 

EXAMPLE2 
t,3-Dlhydro·S-hydroxy•1,S-dlmelhyt-2H·lndol•2•one 

20 

To a 3-neck 1-liter round bottom ·flask equipped with a mechanical stirrer, addition funnel and 
condenser and purged condnUously with nittogen, was added anhydrous AICla (112 g), followed by 160 ml 
ot t ,2-dlchlorobenzene. The system was he... in an oil bath. preset at 145 • C. When . the internal 
teml)&rature reached • 130 • C, 2-bromo-N·(3-methaxyphenyl)~~methylpropanarnide (85.S g). was added 

25 dropwise over a period of 1 s minutes. After complete addition-, the addition funnel was rinsed with 1,2· 
dic:hlarobenzene and added to rhe hot reaction mixture. Aftet 2 hours at 146 • C. the mixture was cooled to 
room temperature and then quenched into a itirrecl mbcture containing 450 ml of concentrated HCI and 1.5 
kg of ice. The reaction flask was ttnsed with 500 ml of methylene chloride and added to the mixture which 
was then stirred far an additfonal 10 minutes. The mixtute wai Rltered through a pad of Celite 1111hlch wa1 

JO subleqUently washed well with dlchloromettlane (DCM hereafter). The filtrate was Poured into a separatory 
funnel. The organic phase was collected and dried over NaaSO.. The tolvent was evaporated and the 
residual oil was purified by silica column chromatography (1% MeOHIDCM). This yield a crude solid (28 g) 
which wu recrystallized from mett\81101/ethat to give 4.75 g of a powder, 1.3-dihydro-6•hydroxy•1,3· 
dlmethyl•2H-indol-2-one, m.p. 179-1'77• C. A second crop of product (19.6 g) was obf:ained from a 

35 recrystallization of the mother liquor solid bringing thEJ total. yield of the reaction to 24.35 g. 

Analysis: 

Calculated for C10H11 N"2: 67.77%C 8.27%H 7.91%N 
Found: 67.56%C · 6.24%H 7.SNN 

EXAMPLE 3 
•s 1,3-Dlhydro-•me1t'loxy.1,3.dlmethyl•2H-lndaMl-one 

A slurry of 1,3-dihydro+hyelroxy·1 ,3-dimethyf•2H·indol·2"'0ne (58.8 g), milled potaSSium carbonate 
(85.9 g) and HPlC grade acetone (420 ml) was mechanicatry stirred at room temperature as dlmethylsulfate 
(44.1 g) was added dropwise. The addition funnel was replaced with a condenser and the slurry wu 

so refluxed for s hours. The l<aCOt was filtered off and washed well with acetone. Acetone was evaporated 
and the residue was purified by Kugelrohr distillation to yield 37.2 g of an oil. The oil was dissoLVed in 75 
ml of ether and placed in the refrigerator where. upon standing ovamighl. it solidified yielding 31.3 g of 1,3--
dihydro·6-mett10:1Cy·1,3-dimethyl•2H•indol·2-one, m.p. 44-46 • c. · 

55 
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HOECHST PATENTABT. 484 573 Al . 

Analysis: \ 

Calculated for c,, H1:1NO..: 69.09%0 8.85%H 
Found: 88.91%0 8.71%H 

EXAMPLE4 
a-cyanomethyf-1,Mlhydro-6·methoxy-d1,3-dlmethyl·2H-lndol-2·one 

7.32%N 
7.28%N 

l,3-Dihydro-8-methoxy-1,3·dimethyl·2H•indol•2-one (l§.4 g) and iodoacetonitrile (8.7 ml) were dissolved 
in dry ethanol (125 mf) and stirred while sodium ethoxide (S.8 g, 32 ml of a 21 % by wt solution in 
tetrahydrofuran), was added dropwise. Arter the additiOl"I was complete, the mbct.ure was refluiced for 3 
hours. The ethanol was removed under reduced pressure and the residue wa partitioned between· ether and 
water. The ether layer was dried over Naa so, and co,.centrated to a residue which was purified by Prep 

15 
500 chromatography (DCM) to yield 13.2 g of the product as an oil. Trituration witll ether yielded 10.4 g of a 
solid, 3-cyanomethyl-1,3-dihydro·8.;methoxy·1,3-dimethy1·2H·lndol·2·one, m.p. 107·1 ot• C. 

Anafysii: 

Calculated lot C13H.N!O: S7.81%C 6,13%H 12.17%N 
Found: 81.75%C 8.03%H 12.13%N 

as EXAMPLE I . 
S:(2-amlnoethyl)·1,3-dlhydro-6-melho!(Y-1,3-dJmethyl-2H-fndof·2-one sallcylate hemlhydrate 

3·(Cyanomethyl)-1,3-0ihydro-8·methoxy-1,3-dimethyl·2H·indol·2 ·one (3 g) was dissolved in methanol 
(35 mt) and concentrated HCI (4,4 ml). This solution was combined with 10% PK>! (0.1 g) and hydroge· 

30 natecl under 50 psi for 2 hours. The methanol was removed under reduced pressure and the residue was 
diluted with 35 ml ot ice cold water and 2.5 ml of 501' NaOH. The product was extracted with CH2Cla. dried 
with MgSO. and evaporated to an oil. This oiJ was purified by Prep 500 chromatography (10% MeOHIOCM) 
to vfeld 2.5 g of an oil. The salicylate was precipitated from an ether solution to give 3.3 g of product 3·(2-
amlnoethyl)-1 ,3·dlhydro·8·methaxy-1,3-dlmethyl·2H-indol-2-one sallcylate hemihydrate, m.p. 180 • C. 

Analysis: 

Calculated for CuH11N20t 'C1Hc0,•0.5HaO: 82.97%C 8,82'%H 7.2S'K.N 
Found: 83.22%0 8.581K.H 7.30%N 

EXAMPLE& 
cla·(t)•1,2.3,3a,S.8a·Hexahydro-8-methoxy-3a.8-dlmethylpyrrolo[2.3-b]lndole fumarate 

3e(2•Aminoethyl)-1,3-0ihydro-6·methOlCy-1,3·dlmethyt-2H-lndol·2·one. (52 g) was dissol'led in ethanol 
(1.51) and heated to reflux undet nitrogen. Sodium metal(• 75 g) wss added in small chunks over 112 hour. 
Aftet all rhe sodium had reacted. the mixture was refluxed for an additiOnal 15 minutes. Elhanof was 
removed under reduced pressure .• The residua was diluted with HiO (1.5 I) and extracted ~th CHaC'2 (2.5 

50 
I). The CHtCJ1 solution was dried and evaporated. The residue was purified b'f Prep 500 chromatography 
(3% MeOH/DCM) to give 17.7 g of an oil. The fumarate was precipitated frorn MeOHlelher to give the solid, 
cis·(-&)-1,2,3.3a.8.8a·hexahydro-8-methoxy-3a,8-dimethylpyrrolo[2,3·bl indole fumarate, m.p. 178-1 '77" C. 

Analysis: 
SS 

Calculated fot C1, H11 N20 • c, H. 0.: 61.07%C 8.63%H 8.38%N 
i=ounCI: 60.84%C 6.71%.H 8.26%N 
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EXAMPLE 7 
cls•(t)-1,2,S.3a,8,Ba-Hexahydro-6-metl\oxy-1,3a,8-trlmethylpyrrolo(2,3- bJlndole fumarAte 

Cis·(t:)-1.2,3,3a,8,8a·Heicatlydro·6·metl'\oxy·3a,8-dimethylpyrtolo(2,3·b) indole (12 g) was dissolved in 
s methanol (250 ml) with triethylami,,e (20 ml) and 37% aqueous formaldehyde (28.6 ml). The mixture was 

stirred at room temperature for 1/2 hour and then cooled to O • C. Sodium borohydride (8.6 g) was added 
slowly in portions. After one hour. the mixture was concentrated on the rotary evap0rator. Hydrochloric acid 

. (2N) was added In s11fficient amount to dissolve the residue. This acidic solutio11 was extracted again with 
ether, basified with saturated aqueous NazCQ3, and eJCtracted with ether. The rnidue was purified using 

ro Prep 500 chtomatography (5% MeOH/OCM) to yield 9.8 g of an oil, cia·(:t)-1,2,3,3a,8,8a·hexahydro-6-
melhoxy-1,3a.8-trimethylpyrrolof2.3·bflndole. The fumarate, mp t:fs-139• C. was precipitated trom a 
methanol/ether solution. 

15 
Analysis: 

Calculated for C1 .. HtoNaO"C41-kO,: 62.05%C 6;94%H 8.04%N 
Found: 82.29%C 7.10%H 8.07%N 

20 EXAMPLE 8 
cls-(z)-1,213,3a,S.8a·Hexahydro-1,3a·8-trimethylpyrrolo(2,3-b ~ndol-8-ot-lumarate 

cis-(&)-1,2.3.3a,8,8a·Hexahydro-6-rnethoxy-1,3a,8-trimethylpyrrolo {2,3-b]indole (5 g) was dlsaolved in 
DCM (SO ml). This solution was added to a solution ·of BBr, (32.4 ml. 1 M in DCM) which was stirred at o • C 

25 under nitrogen. The mixture was stirred for 1 hour and then quenched with 150 ml of a saturated NaHCO~ 
solution added dropwise. An additional 300 .ml of saturated NaHCOs was added and lhe mixture was 
extracted with 4:1 CHCb·isoprapyl alcohol ("IPA" hereafter). The organic extracts were dl'led (NatSO,), 
ffltered and evaporated to yield a solid. The solid was dissolved in CHCI, and a smaU amount ot smca gel 
was added. The slurry was stirred at room temperature under N2 for 10 minutes. The mixture was Rltered 

"JR and the filtrate was decolorlz8cl with ·activated charcoal and evaporated to 2.3 g of an oil. The fumarate (400 
mg) was precipitated from MeOHlether yielding a solid, cls·(~)-1.2,3,3a.8.Sa-hexahydro-1,3a,S­
trimethylpyrrolo(2,3·bJndol-6-ol fumarate. m.p. 1~194" e. 

Analysis: 

Calculated for C11Ht1N2o•c,H,O.: 81.07%C 6.83%H 8.38%N 
Found: 80.78%C 8.85%H 8.\7%N 

EXAMPLE9 
cla·(:a)·1,2,,S.3a,a,aa-Hexahydro-1,3a,8-trimethylpyrrolo[2,3-b]lndal·&·yl melhyJcarbamate salloytate 

ct-·(s)-1,2,3,3a,8,8a·Hexahydro·1 ,3a.S-rrlmethylpyrrolo(2,3·bfindol·6-ol (1.5 g) was added to degassed 
is ben~ene (150 ml). After 5 minutes of stirring at room temperature, 1,8-Ctiazabicyclo(5.4.D]undec-7-ene 

(hereafter "OBU") (0.1 ml) was added to the mixture. Methyl isoc:y111ate (0;9 ml) was subseQuently added 
very ·slowly (in several portions) ovet a period of 1.S hours. The benzene was evaporated and the residue 
was purified using Prep 500 chromatography (5% MeOHIOCM) to yield 1.15 g ot an oil. The sa&icylate (920 
mg), m.p. 148-149•C, was precipila,ed from dry diethyl ether. 

0 

Analysis: 

Calculated for C1s~1 N:a~ •C1HcOs: 63.91%C 6.5811/oH 10.1811/oN 
. Found: 84.31%C 8.43o/oH 10.2011/oN 
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EXAMPLE 10 
(t )-(3aff',8ili8-)-1,2.3,3a,8.8a•HexaJ\ydro-1,3a,8-trimethytpyrroto[2,~bJJndol-&-yl (R)-(a-methylbenzyt) .. 
carbamate saHcylate 

s cla·(z)-1,2,3,3a,8.8a·HeJCahyd~1,3a,B·trimethylpyrrolo{2,3·bDnd9l•&-ol (1 g) wu added to degassed 
benzene (150 ml). Afters minutes of stirring at room temperature, DBU (0.1 ml) was added to the.mixture, 
(R)·( + )-a·methylbenzyl isoeyanate (0.88 ml) was added slowly dropwise and the reaction was complete in 
112 hour. 'the benzene was evaporated and the residue was purified using Prep 600 chromatography (5% 
MeOHIOCM) to )field 0.88 g of an oil. The product, (~)·(3aR",8aS-,·1,2.3,3a.8.8a-hexahydro-1 ,3a.8-

ro trimethylpyrrojo(2.3-blindol-8-yl (RHcir.methyt-benzyl)carbamate saDcylate, m.p. 11g.120•c (0.72 g) was 
precipitated from dry diethyl ether. 

Analysis: 

15 Calculated for Ct2Hi1 Na Oa • C1 He Oa · 89.17%C El.61%H 8.34%N 
Found: 69.12%C 6.31%H 8.36%N 

EXAMPLE 11 
2~ (t)·(3aR',iiS,•1,2,3,3a,8.8a·Hexahydro•1,3a,a.trlmethylpyrrolo [2.3-b]indol-8•yl (S)-(cr•methylbenzyl)· 

carbamate sallcylata 

ciS*(t)--1,2,3,3a,8,8a-Hexahydro·1,3a,S-trimethylpy~rolo[2.3-b] indol"'6-ol(1 g) was added to degassed 
benzene (150 ml). After 5 minutes of stirring at room temperature. OBU (0.1 ml) was added to the mbrture; 

25 (S)-(·)-o·methylbenzyfisocyanate (1 ml) was added slowly dropWise. The reaction was complete in 112 hour. 
The benzene was evaporated and the residue was purified using Prep 500 chromatography (5% 
MeOH/OCM) to yield 0.79 g of an oil. This product was combined with another lot of identically prepared 
material, which was found to be pure by thin iayer analysis. The salicylate ot Iha combined product was 
precipitated from dry diethyl ether gilling a salt, (t)-(3aFr,8aS")•1,2,3,3a;B,8a·hexattydro-1,3a,8· 

ao trimethylpyrrol0[2,3•b]indol·8·yl (S)-{G-methylbenc:y4)carbamate salicylate. m.p. 118-119• c . 

Analysis: 

Calculated for C22 Hi1 Na Oz • C1 Ki Oa: 69.17%C 8.81%H 8.315%N 
Found: 69.17%C 6.86%H 8.29%N 

EXAMPLE 12 
"" cis•(:t )· 1 ,2,3,3a,8,8a·Hexahydro-1,3a,8-trfmethylpyrrolo[2,~b)tndot-6-yl cyclohexyl carbamate iaallcy­

late 

cis·(&)-1,2,3,3a,8,8a•Hexahydro·1.3a,8-trimethylpyrrolo(2,3-b Jndol-S.01 (1 g) was added to degassed 
benzene (150 ml). After S minutes of stirring at room temperature, DBU (0.1 ml) was added to the mfxture. 

•s Cyclohexyl isocyanate (0.78 ml). was added slow!y dropwise and the reaction was complete in 112 hour. 
The benzene was evaporated 81\d the residue was purified using Prep 500 Cl'H'Omatograpl'\y (5% 
MeOH/OCM) to yield 0.90 g of an oil. The product was combined with another lot or Identically preplf9d 
material, which was· found to be pure by thin layer analysis. The salicylate Of the combined product was 
precipitated from dry diethyl ether and recrystalHzed from EtOAcJhexana to yield the product. cis•(*>-

so 1,2,3,3a,8,Sa-hexahydro-1.3a,8-trimethylpyrrolo[2,3·b) indol·S-yl cyclohellyl catbamate salicylate. m.p. 155-
1 se • c. 

Analysis: 

55 calculated for CzoHtt N:i Oi • C1Hc Oa: 67.34%C 7.33%H 8.73%N 
Found: 88.97%C 7.25%H 8.60%N 

18 1{ii1ii1nr 
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exAMPl& 13 
cls·(i) .. 1.2.3.3a,&8a•Hexahydro·1,3a,8-trimethylpyrrol0(2,3·b)lndol•8•yl 3•p3•azablcyclo[3.2.2]nonane}o 
carDamate fumarate · 

5 cis·(t)·1,2,3.3a.B.Ba-HexahyCSro•t,3a,S.trimethylpy~rolo[2,3·b~ndol·6-ol (2 g) was dissolved in dry degas· 
sea dichloromethane. 1, 1' Carbonyldiimidazole (1.84 g) was added in one portion. The mixture was Stirred 
for 112 hour at room temperature under Ne. 3-Azabicyclo(3.2.2Jnonane (1.7 g) was added and the mixture 
was stirred at room temperature overnight under nitrogen. The solution was evaporated and lhe residua was 
purified using Prep 500 chromatography (3% MeOHIDCM) to yield 1.25 g of the product as an· oil. The 

10 fumarate was precipitated from Me.OH/ether to yield 0.82 g of a __ solid. This material was combined with 0.8 
g of product from another lot of Identically prepared material, . which wal found to be pure by thin layer 
analysis. The combined material was recrystallized from methanol lO yield Iha product, cis•(:t.)·1,2,3,3a.8,Sa· 
He!Cahydro·t ,3a,8-trimethylpyrrolo[2.3·b)indol·6·yl 3-[3-azabicyclo{3.2.2~Jnonane]carbamate fumarate, m.p. 
H53-154" C. 

•5 

Analysis: 

Calculated tor C11Hm1 N:iOz •c.H,o,: 84.310/oC 7.27%H 8.85%N 
Found: 84.36%C 7.18%H 8.59%N 

20 

EXAMPLE 14 
cls-(t) .. 1,2,3;3a.8;8a·Hexahydro-1,3a,S-trlmethylpyrrolo[2.3•bJlndol•8•yl phenyl carbamate fumarate 

15 
cis·(~)·1,2,3,3a,8,88·Hexahydro-1,3a,$-trimelhylpyrrolo(2.3·b]indol·8-ol (3 g) was dissotved in THF (200 

ml). OBU (1 ml) was added followed by phenyl Isocyanate (2.1 ml). The mixture was stirred at room 
temperature under nitrogen overnight. The .so!11ent was removed under reduced pressure and the residue 
was pc.irified 1Jsing Prep 500 chromatography (3%MeOH/OCM) to yield 1.3 g of an oll. This oil was dissolved 
in a small amount of methanol. Ftlmaric acid (0.49 g) was also dissolved in methanol and was added to fhe '° free· base in solution. Upon addition of ethyl ether, the product crystallized out of solution to yield 1.2 g of 
solid, cis·(:t: )·1,2,3,3a.8,Sa-Haxahydro· 1,3a,8·trimethylpyrrolo[2,3·b Jndol-8-yl phenyi c:arbamate fumerate. 
m.p.1eo·c. 

Analysis: 

Calculated for Oao Ht2 N,Oi • C. t4' 0.: 63.57%C 6.00%H 9.27%N 
Found: 63.14%C 6.11%H . 9.13%N 

EXAMPLS 16 
els·(• )·S-8roma.1,2.3-3a,S.Ba·Hexahydro-8-methoxy-1,3a,S.trlmethylpyrrolo[2,3-bJlndola fumarate 

cis-(.t)-1,2,3,3a,8,Sa-Hexahydre>-8 .. methoxy·1,3a,S-trimethylpyrrolo(2,3·b)indole (21.2 g) dissolved in 
" methanol (200 ml) and 48% HBr (0.5 ml) was treated with N•bromosuccinimide (17.9 g) in several portions 

at o • C. After one hour at room .temperature. the solution was evaporated and the residue wu purified by 
Prep 500 chromatography (3% MeOHIOCM} to yield 13 g of an oil. The oi! (2 g) was disaotved in metnanol 
a"d a concentrated solution of fumaric acid (0.82 g) In methanol was added dropwlse. The product salt (1.8 
g) precipitated out of solution uport addition of ethyl ether. Recrystallization from methanol yielded 1.4 g of 

so the pure product. cls·(t:)-5·bromo·1,2,3,3a,8;8a•Heicahydra..8-methoxy-1,3a.8-trimethylpyrrolo[2,3·b]lndole 
fumarate. m.p. t77·17&•c. 

Analysis: 

Calculated for C1tH11BrNao·c,H60.: S0.800/oC S.43%H 6.56%N 
Found: S0.89%C 5.49%1-t 6.50%N .. 
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EXAMPLE1Sa . 
cis•(l )-S·Bromo-1,2,3a,8,8a·hexahydto-1,3a,8-trimethylp\rrola[2,3-bJlnc:lol·S·ol 

S.19 

· cis•(:t)·S·Bromo-1.2,3,3a,8,8a·Hexahydro-6-Methoxy·1,3a,8-trimethylpyrrolo[2,3·b~ndole (11 g) was di• 
s solved in dry DCM (200 ml) and added dropwise at o• C to a stirred aolutian of BBi-3 in DCM (300 ml). The 

mixture was warmed to room temperature and stirred overnight under rtitrogen, Tl'le mixture waa quenched 
with BQ. N1tC03 and aq. NaHCO,· until baais at o· C. The organic layer was dried and evaporated to foam 
(10 g). The IR. NMR and Mass Spectra confirmed the purity and identity ot this product. 

10 EXAMPLE 18 
cis·(t)·S-Eiromo-1,2.3,Sa,8,Sa·tfexal\ydro-1,3a,8·trlmethylpyrrolo[2,3 .. bJindol·S-yl methyl carbamate 
seaquifumarate · 

cis·(&)-5·Bromo-1,2,3,3a,8,8a•Hexahydro•1,3a,8-trimethylpyrrolo(2,3-bJindol·8·ol (2.4 g) was added to a 
rs solution of 08U (1.3 ml) in benzene (200 ml). Methyl isocyanate (0.71 ml) was subsequendy added 

dropwise. The mixture was stirred overnight at t0om temperature under N2. The solution was evaporated 
and the residue was purified by Pl'ep 500 c'1romatography (1 % TEA/5% MeOH/94% DCM) to yield 1.1 g of 
an oil. Fumartc acid (0.36 g) in methanol was added to the oil which was also dissolved In methanol. Upon 
addition of ethyl ether, the product salt (0.880 g), precipitated out of solution. This product was combined 

20 with 800 mg of another lot of identically ptepared material, which was found to be pure by thin layer 
analysis. This combined product was recrystatr.zed from methanol to yield 900 mg product, cis-(:t)-bromo-
1,2,3,3a,8.8a-He>eahydra·1.3a,8-rrimethytpyrrolo[2,3·b]indol·8·yl methyl carbamate sesquifumarale, m.p. 
180'0. 

30 

Analysis: 

Calculated . tor c·1 s Hza BrN3 Ca • 1.so, H, o. : 
Found: 

EXAMPLE 17 
1,3.0lhydro-4·hydroxy-1,3-dlmeth~l-2H·lndal-2-ane 

47.73%C 4.97%H 7.95%N 
41.72%C 4.S9%H 7.91%N 

To a 3•neclc 1 •liter round bottom flask equipped with a mechanical stlrr~.r. addition funnel and 
35 condenser and · purged with nitrogen, was added anhydrous AICla (256.5 g) followed by 380 ml of 1,2· 

dlchlorobenzene. The system was· neated in an oil bath preset at 146 • c. When the internal temperature 
teached approximately 130" C. 2·bromo·N·(3-metho•yphenyl)·N·methyl;.propanamide (150 g) was added 
dropwise. After complete addition, the addition funnel was rinsed with 1.2-dlchlorobenzene and added to the 

. "' hot reaction mixture. After 2 hours et 145• C, the mixture was cooled to room temperature and then 
quenched into a stirred mixture COf\taining 1 liter of concentrated HCI and 3 kg of ice. The reaction flask 
was rinsed with a few mlllllltars of OH1 Cl2 and added to the mixture which was stirred for an acldltlonal tan 
minutes. The mixture was filteted through a pad ot celite and the filtrate was poured into a separatory 
tunnel. The organic phase was collected and dried over MgSOt. The solvent was evaporated end the 

45 
1esidual oil was combined with another lot of identically prepared material which was found to be pure by 
thin layer analysis. The combined reaction mixtures were purified by SiOz column chromatography (20% 
ethyl acetate/hexane). The product. 1,3-clihydro-4·hydroJCy•1,3•dimethyf•2H•indol·2-one monohydrate, (27.5 
g) m.p. 160-f 61 • C, crystallized directly out of lhe eluent. 

so Analysis: 

Calculated for C10H1, NCl2 • H20: 81.53%0 6.71%H 7.17%N 
Found: 81.83%C 8.77%H 7.18%N 

' t j· 
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EXAMPLE 18 
1,3"Dihydro·4-methoxy-1,3·dlmethyl·2H·indol·2·one 

A slurry of 1 ,3·dlhydro-4-hydroxy·1,3·dimethyl-2H·indol·2·one (50 g)~ milled potassium catbonate (60.1 

S.20 

s g) al'\d HPLC grade acetone c4oo mt). was mechanically stirred at room remp.rature as dimethyisUlfate (41.4 
ml) was added dropwise. The addition fuooel was replaced with a condenser and the slurry _was refluxed for 
18 hours. Tl'le ~C03 was filtered off and washed well with acetone. Acetone was evaporated and the 
residue was purified by column chromatography to yield 46.S g of an oi.1. 'the oil was dfssolved in ether and 
placed in the rerrigerator where, upon standing overnight. the product crystallized, m.p. 73·74" C. 

JO 

2$ 

• 30 

Analysis: 

Calculated for c,, H1:.N~: 69.09%C B.85%H 7.320/oN 
Found: 69.99%C 6.770/oH 7.34%N 

EXAMPLE 19 
3-Cyanomethyl•1,3-dlhycsro-... methoxy-1,3-dlmethyl-2H-lndol-2~one 

1,3-0ihydro-4-methoxy·1,3·dlmethyl-2H·indol-2·one (43 g) and iodOaCetonitrile (17.5 ml) were dissolved 
in dry ethanol (325 ml) and stirred while sodium elhoxide (83.9 ml of a 21 % soll~don In ethanol) was added 
dropwlse. After the addition was complete, the· mixture was stirred overnight undet nittOgen. The ethanol 
was removed under reduced pressure and the reaidue was partitioned between ether and water. The etner · 
layer was washed with 100/o NaOH and dried over NaaS°'. The ether was removed and the residue was 
purified by column chromatography (t 5% EtoAClhexane) to yleJd 4:t .2 g of the prod~, 3-cyanomethyl-1,3· 
dihydro.4-melhoxy·1,3-dimethyl·2H·indol·2•0t'le. as an oil, which solidified upon standil'lQ. Trituratlon with 
elhet yielded a solid (15.0 g). m.p. 92.93•0 . 

Analysis: 

Calculated for C,,HuN20t: 67.81%C 6.t3%H 12.17%N 
Found: 67.74%C e.1s•4e-c 12.t8%N 

EXAMPLS20 . 
ots·(•)-1,2,3,3a,8,8a-Hexahydro.4-methoxy-3a.8-dlmethylpyrrol0(2.3-b)lndote rumarate 

3·Cyanomethyl·1 13•dihydro-4-methoxy·1,3·dimed'lyl·2H-lndol·2·one (15.0 g) ·was dissolved i11 
40 1ettanydroturan (750 ml) and stirred at o• C. Lithium aluminum hydride (130.4 ml ot 1 M solution in THF) 

was added dtopvnse under Nt. The mixture was reflu~ed for 112 hour, coaled. and quenched with 5 mt H10, 
followed by 7.5 ml 10% NaOH and finally more HaO (15 ml). The aluminum hydroxide salts were filtered off 
through a pad ot Celite and washed well with THF. The ffltrate was COflC9n"ated. Water (250 mJ) was addecl 
and me aqueotis solution was extracted with ether (1 L). The ether extract was dried with MgS04 and 

4S evaporated. The residue was purified using Prep SOQ. chromatography (5% MeOHIOCM) to yield 8.3 g of an 
ail. The fumarate was precipitated from methanol/ether to yield the salt, cis-(:t;)-1,2,3,3a.9,8a-Hexahydro-4-
methoxy-4-methoicy·Ja,8-dlf!'elhyfpyrrclo(2,3·bJindole fumarate. m.p. 132·133 • C. 

50 
Analysis: 

Calculated fOr C13H1a~O·C,H.O.: 81.0NC B.83%H 8.38%N 
Found: 81.10%C B.74%H 8.30%N 

--------· --------
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EXAMPLE21 . 
cis·(t)-1,2,3,3a,8.8a·Hexal\ydro·4·methoxy•1,3a,8-trlmethy~yrrolo(t,3-b]lndole fUmaraie 

cis·(:!:)·1,2,3.3a,8.8a·He.1Cahydro·4·methoxy·3a.8·dimethylpyrrolo{2,3·bJindole (2.1 g) was dissolved in 
s methanol (50 ml). Triethylamine (3.3 ml) a11d 37% aqueous formaldehyde (5 ml) were added and the 

. . 
mixture wat tnen stirred at room temperature for 1· hour. The solution was cooled to O • C and NaBH .. (1.S g) 
was added in portions. After 1 hour, the reaction was quenched with enough 2N NCI added dropwise to 
malce the mixture slightlY acidic. Methanol was removed under f8du::ad pressure and saturated aqueous 
Na1 CO. was added to the residue. This aqueous solution was extracted with ether. The ether was 

ro evaporated and the residue was purified by Prep 500 c:hro~atography to yield 2 g of an oil. The fumarate 
was precipi1ated from methanol/ether to yield the salt, cis-(:)·1,2 .• 3.3a,8,8a·Hexahydro·4·methoxy-1,3a,8-
trimelhylpyrrolo [2,3-b~ndole fumarate, m.p. 187-188 • C. 

rs 
Analysis: 

CalcL!lated tor CuHaoN20~c,~o,: 82.05%C 8.94%H 8.04%N 
Found: 82.17%C 8.96%.H 8.04%N 

'° EXAMPLE 22 
cls•(t)•1,2,3.3a,8,8a·Hexahydro·1,3a,8-trlmethylpyrroto [2,~]lndol-4.al furnarate 

cis·(z)-1,2,3,3a,8,8a-Hexahydro-4-methoxv·1.3a,8-rrimethylpyl'l'OIO (2,3·b)indole (22.0 g) was dissolved in 
DCM (300 Ml). This solution was added dropwisa to a solution of boron tribromide (300 ml of a 1 M solution) 

15 which was ·stitred at O • C under nitrogen. The mildure was stirred overnight under nitrogen at room 
temperatute. The reaction mixture was then slowly paured Into a stirring saturated solution of NaiCOt (200 
ml) at o' C. Saturated NaHCO:t was added slowly until the mixture became slightly alkaline Which was then 
extracted with ·4:1 CHCl:rllsopropyl alcohol. ·The organic extracts were dried (Mg804 ), filtered and evap• 
orated to yield 20 g of a roam. Approximately 2 g or this material was chromatographed using Prep 500 

• 
30 ontornatogtaphy (10% MeOHIOCM) to yield 1.2' g of an oil which was diaaolved in methanol. Fumaric acid 

3S 

(0.7 g) was also dissolved in methanot and added to the free bare. Ethyl ether was added slowly and 1.1 g 
of the product, cis·(~)·1,2,3,3a,8,8a-Hexahyd~ 1,3a.&-trimethylpyrrolo [2.3-bJndol-4-ol fumarate, m.p. 198• 
1aa· c:;, crystalUzed out or solution. 

Analysts: 

Calculated for c, 1 H, a ~o· C& H. 0.: 61.05%C 8.64%H 8.38%N 
Found: 81.00%C 6.75%H 8.22%N 

EXAMPLE 23 . 
cls•(t)•1,2.3.3a,L8a•Hexahydro-1,3a.S-trlmethylpyrrolo•[2,3-bJlndol-4·yt methytcarbamate fumarata 

45 cis·(~)·1,2.3.3a.8.8a·Heicattydro-1 ,3a,S-trimethylpyrrolo(2.3-b·Jndol....,.ol (1.5 g) was added lO a solution 
Of OBU (0~ 1 g) in benzene (100 rnl)'followed by the addition of Methyl isocyanate (0.81 mt). The mixture 
was stirred overnight under nitrogen. The solution was e~aooraled and the residue was purified by Prep 500 
chromatography (3% MeOHIDCM) to yield 0.65 g of an oil. The Oi~ was dissolvea in methanol and a 
concentrated soludoo of ·fumaric acid (0.30 g) in methanol was added dropwlaa. Upon addition of ethyl 

so ether. 560 mg of pure product. cis·(:t)·1.2,3,3a,8,Ba·Hexahydro-1,3a,8-trimethylpyrrolo[2.3-b)lndol-4-yl 
methylcarbamate fumarate. m.p. 175• C. precipitated out of solution. 

Analysis: 

Calculated for c, s Ht 1N,02 • c, H, o,: 58.30%C 8.44%H 10.74%N 
Found: 58.47'YoC 8.50%H 10.73%N 

-----~-------·--

20 

-"1'19 ""C-......._~~~ ... :.t .... A -9'1& C-U1D911'11~ ..... -4.:'ll1Stpol:ll:lt'IPM>411 ... lbll"'1klColU--.'l11111i'4( ... cillllllllli __ .,_, _...,. ••:.-:- • ··--•"' 

I 

' f 
i 

t 
·i 

_ _J 



... ---- ·-·------
. C.C. ,- C..':' JU J. .... .J..J nvc..1..n;:i I rH I C.11 I HD I. ioo::i~~;;)c.t:.1!:11!1 

•, .. \ ' . HOECHST PATENTABt 
EP 0 484 573 A1 

EXAMPLE 24 
cls-(t)·t.2,3,3a,818a·Hexahydro-1,3a,a.trimethylpyrrolo[2,3-b)lndol-4-yl 
fumarate 

cycloheJCyJ carbamace 

s eis·(~)-1.2,3,3a.8,8a·Hexahydro-1,3a.8-lrimethylpyrrolo[2,3 ·b]lndol·4-ol (2.1 g) was added to degassed 
benzene (500 ml). DBU (1.6 ml) was added to the miicture followed by cycloheicyl isocyanate (1.8 ml). The. 
reaction was stirred at room temperature otJemight under nitrogen. The benzene was evaporated and the 
residue was purlfjed using Prep 500 chromatography (50/o MeOHJOCM) to yield 2.3 g ot a foam. Fumaric 
acid (0.78 g) dissolved in isopropyl aJcohol waa added to this foam which was also dissolved in isopropyl 

ro aleohol. The fumarate pteclpitaced from solution upon addition of diethylether to yield 1.S g of the salt. cis- • 
(:)-1.2.3,3a,8,8a·Hexahydro·1,3a,8-trimethylpyrrolo·[2,3·b)indol-4-yl, cyclohexyl carbamate fumarate, m.p. 
179-180"C. 

15 
Analysis: 

Celculated fof Cao Hu N:. 0i • c, li4. O,: 62.730/oC 7.24%H 9.14%N 
Found: 82.78%C 7.22%H 9.07%N 

20 EXAMPLE 25 
(:t )-(3aA-,8aS")•1,2,3,3a,Bi8a•Huahydro-1,38,8-trimethyfpyrrolo-(2,3obJlndol·4-yl (A)-(cr-methylbenzyt)­
caibamiti 

15 
cis·(~)-1,2,3,3a.8.8a·He>eahydro-1.3a,8-trimethylpyrrolo (2,3-b)indof-4-ol (2g) was dissolved in degassed 

THF (200 ml). DBU (0.8 ml) was added to the mixture followed by R-{ + )-o-methylbenzyl isocyanate (2 g). 
The reaction was stirred at l'()om temperat11re ovemight under nitrogen. The solvent was evaporated under 
reduced pressure and the residue was purified using Prep 500 chromatography (4% MeOH/OCM) to yield 
1.2 g of a sotid. This material :-as combined with 800 mg of identically prepared material. which was fol.Ind 
to be pure by thin layer analysls. The combined product was triturated with isopropyl ether and filtered ta ~o yield 1.8 g of (~)-(3aR"'.8aSi·1,2.3,3a,8.Sa·hexahydro-1,3a.S-tdmethylpyrrolo [2,3,·b]indol-4-yl {R)-(a·methyl· 
benzyl)carbarriate. m.p. is1-1ss··c. 

. Analysis: 

Calculated for Ctz H21 N:iO!: 72.30%C 7.450/oH 11.50%N 
Found: 72.32%C 7.58%H 11.53%N 

so Clalms 

5 

, 

t. A cqmpound of the Fonnula I 

N N 
I H I 
CHs~ 

(I) 

where A, is alkyl, cycloalkyl. bicycloalkyl. atyl or arylloweratkyl: R2 is hydrogen or alkyl or the group 
·NR, Ai taken toge1"Gr forms a monocyctic 0t bicyclic ring of 5 to 12 c:Arbons; m· ia 0, 1 or 2: each X is 
independently hydrogen, halogen. loweralkyl, nitro or amino; or the optical isomers· including ttle 3aS· 
cis and 3aR-Cla opdcal isomers.·or the racemic mixture or a pnarmaceutically acce.>table acid addition 

21 
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EXAMPLE 24 . / 
cls·(t)·1,2,3,3a,8,8a·Hexahydro-1 ,3a,8-trimethylpyrrolo[2,3-b )lndol-'·yl 
fumarate 

* C L M S * 

cr,ctohexyl carbamate 

s cis·(~)-1,2,3,3a,8,8a·Hexshydro-1.3a.a.trimethylpyrrolo[2,3 -b}indol·4·ol (2.1 g) was added to degassed 
benzene (500 mt). DBU (t .6 ml) was adcted to the mhcture followed by cyclohexyt isocyanaie (1.8 ml). The 
reaction was stirred at room temperature o"'ernight under nitrogen. The benzene was evaporated and the 
residue was purified using Prep 500 chromatography (5% MeOl-flOCM) to yield 2.3 g of a foam. Fumarie 
aeld (0.78 g) dissolved in isopropyl alcohol was added to this foam which was also dissolved in isoptopyl 

10 alcohol. The fumarace precipitated from solution uPon addition of diethylether to yield 1.5 g of the salt. cis- • 
(:)-1,2,3,3a,8,8a·Hexanydro-1,3a.8-b'imethylpyrrolo·[2,3·bflr1dol-4-yl, cyclohexyl eart>amate fumarate, m.p. 
17~M80"C. 

75 
Analysis: 

Calculated for Cta Hit N3 Ot •C.H. o,: 62.73%C 7.~4%H 9.14%N 
Found: 82.78%C 7.22%H 9.07%N 

20 EXAMPLE 25 
(t)-(3aif,aasi•1,2,3,3a,S.8a•Hexahydro-1,3a,S-trfmethylpyrrolo-(2,3-bJlndol-4 .. yl (R)-(a-methylbenzyt)­
Ciibamate 

ci1-(~)-1,2,3,3a.8.Ba-Hexahydro-1.3a.8-trimetnylpyrrolo (2.~b)fndof-4-01 (2g) was dissolved in degassed 25 THF (200 ml). DBU (0.8 ml) ~ added to lhe mixture followed by R-( + ).-melhylbenzyl isocyanate (2 g). 
The reaction was stirred at room temperat\lre overnight under nitrogen. The solvent was evaporated under 
reduced pressure anct the residue was purified using Prep 500 chromatography (4% MeOHIDCM) to yield 
1 .2 g of a solid. This material :i"'U combined with eao rng of identically prepared material. which was tolltld 

•..a lO be pure by thin layer analysts. The combined product wae triturated with ISopropyf ethet and filtered tO 
yield 1.8 g of (s)-(3aA",8aS1-1 ,2,3,3a,8.8a-hexahydro·1 ,3a.~lrlmethylpyrrolo (2,3,-b]indol-4-yl (R)-(a·methyl· 
ben.i:yl)carbsnHWt, m.p. 151·155 • C. 

. Analysis: 

Calculatec:I for CzzHi1N20!: 72.30%C 7.45%H 11.50%N 
Found: 72.32"/eC 7.58%H 11.63%N 

so Clalma 

5 

' 

1. A cqmpound of the lotrnula I 

CH, 

N N 
I H I 
CK.. CHa 

(I) 

where R1 is alkyl, cycloalkyl, bic:ycloalkyl. aryl or aryllowaralkyl: Rt is hydrogen or alkyl or the group 
·NR1 Ai taken togtlher forms a monocyclic or bicyclic ring of 5 to 12 c,.rbons: mis o. 1 or 2: each Xis 
independently hydrogen. halogen, loweralkyf, nitro or amino; ot the opttcal isomers including the 3aS· 
cis and 3aR-cla optical isomers. or the racemic mi.iccure or a pnarmaceutically acce.ltable acld addition 

21 
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salt thereof. 
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' 2. rne compound as defined in claim 1 where the group 

is at the 8·position of the ring. 

S.23 

111111111111111111111111111111 
* C · L M s * 

15 3. The compound as defined in claim 1 where the group 

20 

:JO 

:!S 

40 

45 

is at the 4-position of the ring. 

4. The compoul"d as defined in claim 2 where X is hydrogen. 

s. 

6. 

1. 

8. 

9. 

The compound as defined in claim 4 where Rt is lower alkyl, cycloalkyl, bicycloalkyl. aryl or 
arylloweralkyl and At is hydrogen. 

The compound as detined in claim 5 where R1 is lower alkyl or eycloaltcyl. 

The compound as defined in claim 8 which is cis-(z.}-1,2,3a,8.8a·hexahydro•1,3a,S.trimethylpyrrolo(2.3· 
b ]·lndol-8-ylmethylcarbamate or the 3aS-cis or 3aR-cis isomer thereof or a pharmaceutically acceptable · 
acid addition salt thereof. 

The compound as defined in claim 8 which is cis·(:!)-S-bromo-1,2,3a·hexahydro·1,3a,8•trimethylpyrrolo­
(2,3-b]·indol-6·ylmethylcarbamate or lhe 3aS-cis or 3aR-cis isomer thereof or a pharmaceutically 
acceptable acid addition salt thereof. 

·The compound as defined in claim 8 which is cis-(:)-1,2,3a,8,8a-hexahydro·1 .3a,8-lrimethylpyrrolo[2,3· 
b }-indol-4-yl methylcarbamate or the 3aS-cis or 3aR-cls Isomer thereof or a pharmaceutically accept· 
able acid addition salt thereof. 

10. The compound as defined in claim 8 which is cfs-(:)-1,2,3a.8,8a-heJtahydro·1,3a.8-trlmethylpyrrolo(~.3-
b]•indol·+.ylcyclohexylcarbamate or the 3aS·cis or 3aR·cis isomer thereat or a pharmaceutically 
acceptable acid addition salt thereof. 

so 11. A pharmaceutical composition which comprises a compound as defined in claim 1 as Iha active 
ingredient and a suitable carrier therefor. 

SS 

12. Use of a compound as defined in claim 1 for the preparation ot a medicament for alleviating memory 
dysfunctions characterized by decreased cholinergic function as in Alzheimer's disease. 

13. A process for the preparation of a compound as defined in claim 1. which comprises 
a) reacting a compound of lhe fotmula Ill 

22 . 
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CH3 

St30 (III) 

N 
H 

N 

{X)m 
f I 
CH3 R5 

wherein R3 is hydrogen: Rs is methyl: X and m are as previously deHned, with an isocyanate of the 
formula R1·N·=C=O, where R1 is as previouslv defined in ari inert solvent In the presence of a 
bicyclic amidlne catalyst, or 
b) reacting a compound of formula Ill above wherein ~:i is hydrogen; Rs is methyl: X and m are as 
previously defined, with 1, t' -carbonyldiimidazole and thereafter adding a monocyelic or bieyclic 
amine of 5-12 carbon atoms, in an inert solvent. 

t4. A compound of the formula II • 

(II) 

where ~ is hydrogen or alkyl; A4 is hydrogen, cyanoalkyl or aminoallcyl: Alt is hydrogen or alkyl: m ii 
o, 1 or 2; each X is independently hvdt0gen, halogen, loweralkyl, nltro or amino ot the pharmaceutically 
acceptable acid addition salts thereof. 

15. A compound of lhe formula Ill 

CIII) 

where Rs is hydrogen or alkyl: R, is hydtogen or alkyl: m is 0, 1, or 2; each X is independently 
hydrog•n, halogen. loweralkyl, nitro o~ imlno:. or the optical isomers including ~ 3aS-cis and 3aR-cla 
optical isomers. the racemic mixture or a pharmaceutlcally acceptable acid addition ~alt thereof. 

Clalrns for the following Contracting States: ES. OR 
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1. A process tor the preparation of a compourtd of the rorl\'ula I 

\ \11\1111111\\ lllll \\Ill \\ \II\ 
* C L M S * 

s 

(I} 
10 

,, where Rt is alkyl,· cyctoalkyl, bicycloafkyl, aryl or arylloweralkyl: R2 is hydrogen or alkyl or the group 
·NR·1 Ra taken together forms a monocyclic or bicyclic ring of 5 to 12 carbons: mis O; 1 or 2: each X Is 
independently hydrogen, halogen, lowerallcyl, nitro ar amino: or the optical isomers Including the 3aS­
cis and 3aR-cls optical isomers, or the racemic mixture or a pharmaceutically acceptable acid additioo 
sail thereof, which comprises 

20 · a) .reacting a compound of the formula Ill 

"' 

CH3 

P.30 (III) 

N 
H 

N 
t I 

(X)m CH Rs 3 

wherein R3 Is hydrogen: Rs is· methyl: X and m are aa previously defined, with an isocyanate of the 
formula R1 •N = C = O. where A, is as previousty defined in. an .inert solvent in the presence of· a 
bicyclic amidirie catalyst, or 

:1s b) reacting a compound ot fotrnula m above wherein Rt is hydrogen: Rt is methyt: X and mare as 
previously defined. with 1, ~ '·carbonyldiimiduole and thereafter adding a mone>Cyolic or bioyclic 
amine af 5-12 carbon atoms, in an inert solvent. 

2. A process as deftned in claim 1 where the group 
40 

is at the a-position of ~e ring. 
&O 

. ---------
55 
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3. A process as defined in claim 1 wtiere the group 

.. --.a. 0 
,' . ' II. : N~ 
\ / ..... __ Jl2 

is at the 4·position of the ring. 

4. A process as defined in ctalm 2 where X is hydrogen. 

5~26· ~· 
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1s &. A process as detlned in claim 4 where R1 is lower alkyl, cycloalkyl, bicycloalkyl, aryl or arylloweralkyl 
and R2 is hydrogen. 

8. A process as defined in claim 5 where A1 is k>wer alkyl or cycloalkyl. 

20 7. A process as defined in claim 8 wherein cis-(1)-1,2,3a.8.8a·hexahydro·1,3a,&-'1imethylpyrrolo(2.3·bJ· 
indol-8-ylmethylcarbamate or the 3aS-cis or 3aA·cis isomer thereof or a pharmaceutically acceptable 
acid addition salt thereof is prepared. 

a. A process as deftned in claim 6 wherein cis·(a:}·S-bromo·1,2,3a,8.8a·hexahydro·1.3a,&-ttimelhylpyrrolo· 
as [2,3·brindol..fJ-ylmethylcarbamate or the 3aS·cis ·or 3aR-cis isomer thereof or a pharmaceutically 

acceptable acid addition salt thereof is prepared. 

9. A process as defined in claim 8 wherein cis·(±)·1,2,3a,8,8a·hexahydro-1,3a,8-trimethylpy"olo[213-bJ· 
lndol·4·yt methytcarbamate or the 3aS·cls or 3aR·cis isomer thereof or a pharmaceutically acceptable 

30 acid addition salt thereof is prepared. 

so 

55 

10. A process as defined in claim e wherein cls•(!)·1,2,3a.8.8a·hexahydf0·1,3a,s-trimethylpyrrolo(2,3·bJ­
indol-'-ylcyclohexylcarbamate 0t the 3aS-cis or 3aR-cis isomer thereof or a pharmaceutically accept· 
able acid addition salt thereof is prepared. 

11, Use of a compound as defined in claim l for the preparation of a medicament for alleviating memory 
dysfunctions c:haracterized by decreased cholinergic function as in Alzheimer's disease. 

12. Acompound of the formula II 

(II) 

where Ai is hydrogen or alkyl; R6 is hydrogen. cyanoalkyl or aminoalkyt:. F\; Is hydrogen or alkyl; m is 
o, 1 or 2; each X is independently hydrogen, halogen. loweralkyl. nitro or amino or the pharmaceutically 
acceptable acid addition salts thereof. 

25 
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13. A compound of the formula Ill 

EP 0 484 573 A1 

' 

N N 
l H I 
CHa _As 
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(III) 

whefe A; is hydrogen or alkyl; R3 is hydrogen or alkyl; m is 0, 1, or 2; each X is independently 
hydrogen. halogen, loweralkyl, nitro or amino; or the oprical isomers including the 3aS·cis and 3aR·eis 
optical isomers, the racemic mixture or a pharmaceutically acceptable ecid addition salt thereof. 

Th1i1ii10;~111nr 
,;,. x· ·.~ 

, ~ : 
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