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. (54) 13,49-TETRAHYDRO(PYRANO OR THIOPYRANO)[34-b]-
S - INDOLE DERIVATIVES -

% e (71) We, AMERICAN HOME PRODUCTS CORPORATION, of 685 Third
) B . Avenue, New York, State of New York 10017, United States of America, a corpora-
tion orgax}sed_ and existing under the laws of the State of Delaware, United States of
i _ - America, /(assignee of CHRISTOPHER ALEXANDER DEMERSON, LESLIE
I R GEORGE HUMBER, THOMAS ALBERT DOBSON and IVO LADISLAV. - 5§
v _ - JIRKOVSKY), do hercby declare the invention, for whick we pray that a patent may .
4 0 ~ be granted to us, and the method by which it is to be performed, to be particularly
4 - described in and by the following statement:— '
I ~ The present invention relates to indole derivatives, and to processes for their
~ .10 .- Ppreparation. ' ' , . -
A ' Notwithstanding the advances made during the last four decades in the develop-
ment of agents for the treatment of inflammatory conditions, there still remains a need
“for effective agents without the side effects associated with the therapeutic agents
T ‘presently used for this purpose, ' I .
AT . The indole derivatives of this invention have been found to exhibit interesting and 15
SR useful pharmacodvnamic properties without eliciting undesirable side effects, Notable
- attributes of this effect are antiinflammatory and analgesic activities. In addition the
" compounds of this invention exhibit antibacterial and antifungal properties. _
BT - - The present invention provides indole derivatives having a pyrano[3,4-b]indole
.20 or thiopyrano[3,4-bJindole nucleus bearing a substituent at position 1, said sub- 20
: ./, stituent incorporating an acid, ester or amide function therein. These derivatives may
- . be represented by general formula:e— o . .

10

_ A  wherein R? is a lower alkyl, lower alkenyl, lower alkynyl, lower cycloalkyl, pheayl,
L B 1 benzyl or 2-thienyl group, R?, R%, R* and R*, which may be the same or different, are 25
5 ce hydrogen atoms or lower alkyl groups, R* is a hydrogen or halogen atom, or a lower
alkyl, hydroxy, lower alkoxy, benzyloxy, lower alkanoyloxy, -or nitro group, R” is a
o hydro!;g;:n ;ttom, or a lower alkyl or lower alkeny! group, X is an oxy or thio radical Y is
" . a carbonyl, : '
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be granted to us, and the nmethod by which it is to be perforned, to be
particularly described in and by the foll ow ng statenent:- The present
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15 -in which R!, R2, R®, R, R R", X, Y and Z are as defined hereinabove and Ree, R‘;’ ©
: and R*, which may be the same or different, are hydrogen or halogen atoms’or 13‘1:\5: -15
allfyl, !lydroxy, lower alkoxy, benzyloxy, lower alkanoyloxy, nitro, mercapto, lower
alkylthio, .halo(lowe{)alkyl (preferably.tri-ﬂuoromethyl), amino or sulfamoyl groups.
The indole derivatives of the present invention which have general formula I as

B 20 | mgﬁ?m de.ﬁl:‘ed can be‘ p.rcparc.d by reacting a compound having thc general 20
. e R
_..._-_.:‘. . L ’ ) . . X . C—C_x' ..,'_ .
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_ whcrein R? R3, R4, R-”; k‘ and R’ are as defined hereinabove aﬁd .X’- ; ydroxy .
mercapto group with a compound having the general formula: Bah : o-r :

" .wherein R, Y and 'Z are as defined hereinabove in the id ¢ |
whe 2 A ; presence of an acid catal
_The term “lower alkyl” as used herein contemplates both straight and bmiscged
. chain alkyl radicals containing from one to six carbon atoms and includes methyl, ethyl
: - propyl, 1soprop3‘r‘l, butyl, isobutyl, and 2-methylpentyl. ’
30 c.ha;'n:[:;!ece;e;}n ) gpw;:r alkenyl” asf used herein contemplates both straight and branched 30
T radicals containing from two to six carbon ator d i es vi
'?.-lprppenyl, _me‘t‘hallyl, and 2-ethyl-3-butenyl. ) omsar .mcluc.ies vinsh, iyl
: éﬁafnTgiyt:rT ziqwelr alkyngl” as fused herein contemplates both straight and branched
yl radicals containing from two to six carbon atom: i
.35 . propargyl, and 1,1-dimethylpropargyl. . * and includes ethynyl, 35 -
- céibo’xr\‘h:act]?;rl‘ “Iow:x: gyclo?lkyl” lalzs used herein contemplates saturated cyclic hydro- a
: icals containing from three to six i
t_:yclo'l;%tyl, tnd ol t}gl 0 carbon atoms and includes cyclopropyl,
L - The term “lower alkoxy” as used herein‘contemplates both straight and branched
40 chain alkoxy radicals containing from one to four carbon atoms and g::ludes methoxy, 40
: c_thoxy, and isopropoxy. ' ’
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; . tests- described by R. A. Turner in “Screening Methods in Pharmacology”, Academic
. o Pressl,wNew York and London, 1965, pp. 152—163 and pp. 100117, respectively,
. 25 p ore particularly, the antiinflammatory activity of the compounds of this inven- 25 -
g_n may be readily demonstrated in a modification of the Freund’s adjuvant test, the ' '
ZB;u\;ant mducgd acute oedema test as described by J. R. Boissier, et al., Therapie, 25, -
. & {1970). This test is known to correlate well with data derived from clinical results
ST ;::ltiveh‘éomnalns. lg;xs:ler ;t ai;.bhave' demonstrated this correlation with such 'clinicaﬂy :
o s phen P A o
2 cou-tisﬁ:e anpound prednisolgne. ylbutazone, me.fc_namu._ acid, 1nc§omethacm, aspirin, hy@ro- 30
ore particularly exemplified, a substantial antiinflammatory effect for th -
‘ . po(timds listed be!o?v is dcmonstrab’lc at oral doses of 100 mg/k;y or less igrt}tll;: ' :gt?;e
3 :; ema. test. In this test male rats are treated with the test compound one hour before
the Injection of Freund’s adjuvant into the paw (day 0). The rats are then treated with 35
: . ofe tislame dose of the test compound for the next three days. The antiinflammatory effect -
'tede gest compound is measured by the reduction of pedal inflammation, see Turner
Cited above, and expressed as a percent inhibition from adjuvant injected control rats on

‘day 3.
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: . SE INHIBI-
_ COMPOUND . : (MG/KG) TION
l-mefhgl-!l,3;,4,9-tetrahydropyrano [3,4-b]- E : ’
: indole-1-acetic acid, Example No. 1 - - '
| . 1-ethy1(-11,13,41,9-teuahydmpyranorf~3,4-b]- ' O
i R AR indole-1-acetic acid, Example No. 15 . . : - .
= Ceose : 1_.prqplél-'l,?'l,4,9-teu'ahyd,ropyran€){3j4-b]- - 100 ' '47
: SR indole-1-acetic acid, Example No. 16 T B
i & R S 8-mctil_;y‘l'—i-]prop.nd )lrl-11,3,4,9-tetrahydropytano-- . 100 - 40 .
_ »¥-D]indole-1-acetic acid, Example No. 26
o o S l-butyl(-ili3,:,9-tctrahyd’ropyrano,[3,4—b]€ ° B “
A Indole-1-acetic acid, Example No. 25 ' o o
AR l-t-bptyl-1,3,4,9-tettahyéropyrax?o[3,4-b]- o 100 ' 40'
. indole-1-acetic acid, Example No. 24 100 - 30
) S-mef.hyl-l-propyl.-1,3,4,9-teu'ahydropyrano[3,4-b]- : .
- _indole-1-acetic acid, Example 32 - 100 44
| 1-ethyl-1,3,4,9-tetrahydrothiopyrano|3,4-b} indole- |
: 1-acetic aczd,' Example No. 98 . 25 : 32
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faecalis, Escherichia coli, Aerobacter aerogenes, SaImOnelfa pullorum Pseudomonas

- @ervigenosa, Proteus mirabilis, Proteus -vulgarzs, Klebsiclla pneumoniae and Serratia
.. marcescens and as antifungal agents against a number of pathogenic fungi such as,
- Candida albicans, Microsporum gypseurn and Trichophyton granulosum, in standard

tests for antibacterial and antifungal activity, such as thosz described in “Antiseptics,
Disinfectants, Fungicides and Sterilization”, G. F. Reddish, Ed., 2nd ed., Lea and
Febiger, Philadelphia, 1957 or by D. C. Grove and W. A. Randall in “Assay Methods

of Antibiotics”, Med. Encycl. Inc., New York 1955.

For example, by employing a test like the serial broth dilution test, see Grove and
Randall, cited above, in which dilutions of the compounds of this invention in nutrient

broth are inoculated with the microorganisms or fungi, described above, incubated at

37°C. for 2 days, respectively, and examined for the presence of growth, it may be

-shown that 1-methyl-1,3,4,9-tetrahydropyrano[3,4-b}indole-1-propionic acid is able
to inhibit growth totally in this system of Proteus vulgaris, Klebsiella pneumoniae and.

Serraiia marcescens at a concentration of 100 mcg/ml. or less.
When the compounds of this invention are employed as antibiotic .or antifungal

- agents in warm-blooded animals, e.g. rats, they may be administered alone or in com- -
. bination with pharmacologically acceptable carriers. The proportion of the compound
_ is determined by the solubility and chemical nature of the compound, chosen route of

administration and standard biolegical practice. For example, they may be administered

- orally in solid form containing such excipients as starch, milk sugar, and certain types

of clay They may also be administered orally in the fo-m of solutions or they may
be injected parenterally. For parenteral administration they may be used in the form of

a sterile solution -containing other solutes, for ‘example, enough saline or glucose to-

make the solution isotonic.

. The dosage of the present therapeutic agents as antibiotic or antlfungal agents
will vary with the form of administration and the particular compound chosen. Further-
more, it will vary with the particular host under treatment. Generally, treatment is
initiated with smal dosages substantially less than the optimum dose of the com-

pound. Thcrcaftcr, the dosage is increased by small increments until the optimum .

effect under the circumstances is reached. In general, the compounds of this invention
are most desirably administered at a concentrgtion level that will generally “afford
antibacterially or antifungally effective results without causing any harmful or dele-
terious side effects and preferably at a level that is in a range of from 1.0 mg. to

- 1000 mg. per kilo per. day, although as aforementioned variations will occur. However,

a dosage level that is in the range of from 10 mg. to 500 mg. per kilo per day is most
desirably employed in order to achieve effective results.

. In addmon, the agent may be employed topically. For topical application they may
be formulated in the form of solutions, creams, or lotions in pharmacentically acceptable
vehicles containing 0.1—35 per. cent, preferably 2 per cent, of the agent and may be
administered topically to the infected area of the skin.

Also the antibaciérial properties of the compounds of this invention may be
utilized for washmg equipment in hospitals, homes and farms, instruments used in
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o ‘30 .in which R, R?, R‘ R5, R® and R? are as defined i m the first instance and X’ is hydtoxy ' 30 )

or mercapto.
- . The starting materials of formula II in which X’ is hydroxy are either known, for
. éxample, tryptophol, described by H. R. Snyder and F. J. Pilgrim, J. Am. Chem. Soc.
_ .'70 3770 (1948), or they may be obtained by the followmg process:

38 T N—NH2+ HCCHZC(R4)(R5)C(R21(R3)OH—— _ - 35
© L SEREEEATES | 2
B (X’=OH)

- % S Wxth reference o thls process phenylhydrazines of formula I1I and the hydroxy—
8 BT aldchyde of formula IV are reacted together according to the conditions of the
-4 7 . - “Fischer Indole Synthesis”, for example, see P. L. Julian, E. N. Myer and H. C. Printy, .
1 40 “Heterocylic Compounds”, R. C. Elderfield, Ed., Vol. 3, John Wiley and Sons, Inc., 40 .
a0 T New York, 1952, pp. 8—11, to form the desired star'mv ‘material (i1, X’ = OH). o
The phenylhvdrazmes of formula III are either known or may be prepared
according to known methods. A convenicnt method involves the diazotization of the
. appropriately substituted aniline to give the corresponding diazo derivative. The latter
45 . compound is then reduced with. stannous chloride or sodium sulfite to give the corres- 45
" .- ponding phenylhydrazine, sce L. F. Fieser and M. Fieser, “Advanced Organic Chem-
S - istry”, Reinhold Publishing Corporation, New York, 1961, p. 734.

ta




day3. DAILY PERCENT DOSE I NHI Bl - COVIPOUND

(MZKG TION 1-nmethyl-1,3,4,9-tetrahydropyrano [3,4-b] - indole-|-acetic
acid, Exanple No. 1 _ 100 30

Jdi-ethyl -1, 3, 4, 9-t et nahydr opyano[ 3, 4-b].- indol e-|-acetic acid, Example No.
15 . 100 - 47 1-propyl -1, 3, 4,9-tetrahydropyrano[ 3, 4-b] -
i.ndel e-acetic acid, Exanple No. 16 1000 - 40 6;%5

8-met hyl -1 -mwropyl -1, 3, 4. 9-t et r ahydr opynaaneos[ 3, 4- b] i ndol e- 1- aceti c acig, - -
-Exanpl e 'No. 26 . 100, . [ -bytyl =T34 9-Tet r anydr opyr ano
- ot xR Gt e gl e e |
00. - - 40 ling -Gyl nseckdatn, 41985, tf uahy j;pmkyag,gydﬁ,épqubfd “ac g'lst’g- 1-acetic
icied, Exanpl e Noknows|methods. A convenient methai(fivolves reducticf an appropriate lactone of E :
- et hyl - |-3pr opy®™ 83 4 9.t et rahydropyrano [3,4-b]- indole-1-acetic aci®, ¢
xanpl e 32 ' o 100 _ 44 - . : K

_l;et Sé' -1,3,4,9-tet rz_ih_ydr ot hi ggy@a&mg%%(ggﬂzg{imi(@ggi,% l-acetic acid, Exanpl e‘
c. 98 A 25 _ . o

, 891,005 with bis-(3-methyl-2-butyl)borane, H. C, nd 1, mﬁ&k OhmScHl&n.ef fects
or the c'-OrrpoundSnc.ofss’,t( M6S(l¥9metgﬁgmfmgw?ﬂgr%ﬁg§g % i mﬁlg?n.égd’-rl. aM.d acute |
OXicity tests (E‘@eﬁn?'u'l’mhed@htleuerabtﬂ/éégﬁémt ivm plumipogdgldrakdnbi Zgera- tion
f-the c Oﬁ% ound m&;%m Egg&@w Iémrﬁ#p (1963). The appropriate lactones utilized in 10

D =T

L O = =i == MU,

er commercially available, for example, 8-valerolactone, «-methyl-
butyrolactone, or they are described with a variety of methods for their preparation in
_ T _ organic chemistry. textbooks; suck as the textbooks, Methoden der Organischen
ST Chemie”’, Houben-Weyl, E. Muller, Ed., Vol. VI/2, Georg Thieme Verlag, Stuttgart,
i - 15 1963, pp. 561852 or L. F. Fieser and M. Fieser, “Advanced Organic Chemistry”, 15
L - cited above. : o :
_ Alternatively, the starting materials of formula IT in which R?, R3, Rt and R” are
- hydrogen and X’ is hydroxy may be prepared by lithium a2luminum hydride reduction,
N. G. Gaylord, “Reduction with Complex Metal Hydrides”, Interscience Publishers, .
20 .Inc, New York, 1956, pp. 322—370, of compounds of formula V described by T. -Y. 20
. . Shen, U.S. Paterr Specification No. 3,161,654, Dec. 15, 1964: ) -

: o _ - COOR , -
. . L RW : V. - x
o | _ N ' o _ o

wherein R is lower alkyl and R® and R® are as defined in the first instance. R .
The starting materials of formula IT in which X’ is mercapto and R?, R?, R4, RS, _
25 R* and R’ are as defined in the first instance may be obtained by the following process: 25
The appropriate compound of formula II (X’=OH), described above, is treated with .
phosphorus tribromide in an inert solvent, for example, diethyl ether or carbon tetra~
S ~ chloride, to afford the corresponding 3-(2-bromocthyl)-indole derivative. The latter
ERERE - compound is then converted to the desired starting material of formula II (X’=SH) .
.30 by a procedure similar to that described by N. N. Suvorov and V. N. Buyanov, 30
" Khim.-Farm. Zh, I, 4 (1967), [Chem. Abstr. 67, 734742 (1967)], for converting
© . 3-(2-bromoethyl)indole to indole-3-ethanethiol (II; R?, R R*, R%, R® and R"=H and
X’=S8H). Accordingly, the appropriate 3-(2-bromoethyl)indole derivative is'treated
~ - with sodium or potassium thiosulfate to afford the corresponding sodium or potassium .
-35 . B-(3-indolyl)ethyl thiosulfate derivative, respectively, which on treatment with 35
. strong alkali for example, sodium or potassium hydroxide, is wansformed into the '
corresponding bis- [w-(3-indolyl Jethyl |disulfide derivative. Reduction of the latter
compound with lithium aluminum hydride gives the desired compounds of formula II.
. It should be noted that the preceding process is not entirely practical for the .
40 preparation of the compounds of formula IT in which X’ is mercapto and R® is hydroxy 40
or lower alkanoyloxy. For this reason, the preferred starting materials of formula II ,
S for the ultimate preparation of the compounds of formula I in which R® is hydroxy or
3 PO . lower alkanoyloxy and X is thio are the corresponding compoinds of formula IT in
: : -which R*® is benzyloxy, readily prepared by this process. The latter compounds of
4. .- 45 formula II in which R® is benzyloxy are employed as starting materials in the general =~ 45
P process o : : :

| (I -+ R—C—Y—Z - I) |
to give the Wnding éompound of formula I in which R* is benzyloxy. Sub-

sequently, the benzyloxy group is removed by hydrogenation, in the presence of a
50 catalyst, for example, 109, palladium on carbon, to afford the corresponding com- 50 -

>
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When the present indole derivatives of this invention are enployed as

antiinflam 5 mat ory and anal gesi ¢ agents in warm bl ooded ani mal s,
e.g., rats, they may be 5 adninistered orally, alone_or in dosage
fornms, i.e., capsules or tablets, combined with pharmacologically
acécept abl e exci pi ents, such as stdrch and milk sugar. They may also be
admgsni stered orally in the formof solutions in suitable vehj s such as
vegetabl e oils 10, . The dosage of the indole derivatives of this
“knvention wHl—varywith the particul arl:3%4@Sconpound chosen and f orm o

agmi ni stration. bd BEOARAEE inl hicfige; {th the particular host Under
t(r?ea;t ment . Genergﬁtk?rmsmlmmigc@%ﬁn o lﬁ{‘iﬁg\%"‘h&%ﬁ%’éﬁﬁﬁm i) Hheier ed at a
coheentrati on | et megns foa?tampldsbyprmmt\iimehﬁpi:ﬁﬁﬁa‘ée Mdedr ic Hﬂydﬁé‘;l e-
tgrious side effﬁfg@ rglygun%‘%réﬁéfﬂgcgf RYTidieeikeyise,| iy shauld bgmsddabt Isyniledf dseett | ve
concent ration | eshRlis theSormespendi s Ll MWDot it hedkorijapdiRh issbentylomaget i ¢ 5
rdnge of 1.0 ny dlon&0Ry splekgeder day, W ih . 152 BReRef Waompglover 10 to
1Q0 wrg/ kg per day. fRntieipspirationaf thandd Adteitérutghnddof ihkidnidDer biiple
derivativeg of tlige s ﬁrfv‘tge drexn ondowes afkeyi abil RY,1R% R Ry RAR‘ARY, Xom@ tyedre @ agents
agai nst .a Number prdess &' j:mrﬁ%oxﬁgfg;’:gf"aﬁﬁ treigthe ifallewing, dhitbayrogadisdovsl,  sual

.~ a$, 20 - . Staphyl ococcus pyogenes, both penicillin sensitive and
~pénicillin resistant, Streptococcug ,20 faecalis, Escherichia coli, _
Ag¢r.obact er aerogenes; Sal nonella @Jl‘for um Pseudbnonas aerugenosa,. Proteus

. mirabilis, Proteus vulgaris | ebgi-ad-xb pneungni and..Serratia marcescens

'ﬁd- as ‘antifungal " agents Rg@iﬁunber gf_rﬁplat gg’é%gc flngi  such as, '

Candi da al bi cans, : M criosporu rfggpseum and Trichophyton granul osum -in

© standard 25 ~ tests for amt'ibacterial and antifungal activity, such as

- those described in "Antiseptics,y 25 Disinfectant syg Fungi ci‘'des and

. Sﬁ erilization", G.F. Reddish, . gl , 2nd ed., Lea and Febi ger, Phil adel phia,
- 1957 or by D...C.. Gove and W A _Randall in "Assay Methods of Antibiotics",

- Mdd. Encycl. Inc., New York: 1955% Jps exanpl e, -by enpl oying a test like the

. serial-broth dilution-t q@__ g2 and 30 - Randal |, cited above, in

- which dilutions of the compeuhge e thjs i dnéZ enOHer loweralioxyt) ~ 30 o

VII,

o in which Rt R?, R?, RY, R, R4 R, X, VY ;nd Z are a . i

_ ] _ s } sy X, s defined hereinabove. X’ i _
- _-_.15 . !g:;oxga x?tzx: Cﬁ;:capt% and R is hydrogen or lower akkyl. (For convenienli:!: an‘:ie clfritl)s' 15
e P ) acid and ester compounds. of formula I are represented above as -

With reference to the above scheme the startin i i
| | refe C : g material of formula I -
. _ _densed with a ketoacid (VI, R**=H) or a ketoester (VI, R"=lof;vr::trl a?kyll) l?n‘-:(t’lrllw:

_ presench; of A} suitable acid catalyst to yield the compounds of formula VII. :

. e ez:;l y comparable yields of product are obtained in this process when either
the. re:! oacid or the corresponding ketoester is used. However, in the case where it is

- desired to prepare acid compounds of formula VII in which Y 3s =~ ~ . -

-l
RO

20

oo _ 25  and R is hydrogen, it is Pl'éf:ex.'able with res o % yick ot condense the s |
1 K d pect to yicld to first condense th -
| | e En;tel B—ke;oestcr of formula VI rather than the corresponding B-ketoai?d :ncalpglr:n ' 25
R Vi roMy:e re;v:r rclsntﬂ;:;‘r::g ester prod' uct to g;ve the desired acid compound.
Sl : > It the general practice of this invention it is often more convenj
- ﬂ:&a‘;% titrzle tta:icsxdp rf)(::rg:oungs ‘::f f;:rrémlla VII by using the ke:toesteo:‘e insteagug? ttltxz
ot cess and then hydrolyze the resulting ester product to th i
. acid, the reason being simpl : More readily e 30
“e eiﬂxe,lﬁoml::lercially o;gb ;nsl;ni’h ;l;ast the ketoesters are generally more readily available
o - 1he hydrolysis of compounds of formula VII in which R1® ; ir’
. . - s !
38 slol‘_r;’]eisp&dgg acids of foz_'mula. v _is readily effected by rreauncg:ve\:ri?hm_}: ;Louggll: :
. aqueb;us T s (r:l'l.p e, potassium hydroxide or MUm carbonate, in aqueous methanol or ‘35
In practising the condensation (II + VI — VII) we have found i
| | X : t prefi
P . Lx:eda ;olyerlﬁ as a reaction medium. Any solvent inert 22) the reaction c:onldi?ilc-:::selr.i"}z’llj;3 t'a.:
A ed. Suita c solvents include benzene, toluene, diethyl ether, dioxan, tcu'ahydroﬁlran,

e




;

broth are inoculated with the m croorganisns or fungi, described above,
I ncubated at 37[err]C for 2 days, respectively, and exam ned for the
presence of growmh, it may be shown that

1-met hyl -1, 3, 4, 9- t et rahydr opyr ano[ 3, 4- bl i ndol e- 1-propi onic acid is able to

i nhi bit growthtotallylnthls system of Proteus vulgaris, bsiella -
prieuoni ae and 35 Serratla marcescens at a concentr of 100.
'm:g/m or |ess. 35 Wen the corrpound “this

avent | on-a-pe—anpl-gyed.-as-anf ibioticLid O%LLLungal_age.aLs_L.n_mar_anlﬁonded -
ani mal-s, e.d. nietyRae dRBYriddAYndd CarbBdilNteRichilboRder Bemle@N ehdO ferrhHydioRikaR- arbi Nat i on
~witt h phar rracoleﬂmlﬁlalt:b mmcmdtpedstu@l foatbisiver 8. vaﬂ'dmeofpmgpbla@d cmlms mape conpound
\get ermi ned gﬁg‘ﬂmﬁ b rongansarie f%émﬁgﬂ %‘ﬁqlh‘i Eﬁ ‘*é und, chosen
route of 40 chlonde ’Hfm' Pa%ii tﬁ aré Sgdg ﬁllrmbg’l %&:dge F0£ *

anpl e, t ey aﬁliyhok)fhoxadﬁﬂnfékl&& £E BAuded Qmafgahd pfefer&da IjsQ TReGABnAI Ni NG~ such -
¢i pients as ofuaad delysnushd(msugapeaalandmcaelamcamay éomof.01chdar eqﬁﬁ'aey may al so

“adni ni st er @G lé?q‘ olgrieq ﬁ’@“ 6 2 5a9ee 0f ft? -bio 10m lF njected
ontergy |y, SOk 0 Cmg ol Reiay pLaly ‘“@&%ﬁ P2 (he 1 m of
sterile sol iacwma rhdyNeaie Frobhd Qbmrmaewm@gspm nenuxﬁbeP& sal l ne or

ucose to nnl«fe'retlh@lpsmumrmcs inchgt @0?|t¢120°C‘

The. dosage of Tlhﬁ yéﬁ‘!s @E‘g‘g ﬁsgzg‘rﬂfﬁwﬁ‘ﬁlaavﬁtag?%gl'@% s anti fungal

_ents V\l | | quv)ﬁm j’%& b?nﬁfy a;gf txri:— ﬁeE Fgﬁg‘ %1 lar 15

npound ChOSQ!Bscnl:EHP dral oPERAIE chemlstryM boousawr Shhrhple, b Ré@nPakbdsive Hkviey  host  under

eat.ment . Gervertsd P!yperttes arsit prematatiorsofi smhtot-aﬂ-ed- widt A kgomids aglosaspess

bstantially W%é%‘gﬁ%ﬁ Redd emisimnpitbe Garbmn Gompotsdi cimghabove, Vol. Bbund '

e_reaft Reth, Snd Jeﬁfcﬁxﬁ&%’ds%)’fo finl %%?ﬂsé%ﬁﬁdhﬂ jhe Optzb”“m
&kt inl pate

effec unde.zra ROR?, R TOURBARY GRSs HinédBiA y @rpounds  of
§| s inventi oriolhmgpmsvss desirably adm ni stered at a concentration |evel

at. will'.general]y af gierially or antifungally effective-
I s

(‘

sul-ts w t hout au§| n or tel e~ terious side effects and _

~ pleferably at a [evel -t-hatviits in a range of from1.0 ng, to.55 . 1000 .
‘my. per ki"_I o per day, although as aforenentioned variations wll occur. .- -
- Hpwever, .55 a dosage levgl Hhat is in the range of from 10 ng. to 500 ny.
= -"p']>r kil o per day I S -post gabTy enpl oym?dni“rb order to achi eve effectlve
'r;_d>su|ts : /R R2

N

(&) . .
Sesc R xR2 —> 1 (z=0HW) -
,L7R, v’-ocoa‘_. o NeH T

R7

.25 n which Y is CH, C(R")(R’)CHZ, C(R")(R’)C(R‘“)(R“)CH, or . 25
' C(R‘)(R’)C(R‘“)(R")C(R“)(R“)C’H R is hydrogen or lower alkyl, Z is hydroxy
and RY, R% R’, RY, R% R%, R', X and Y are as defined in the first instance. -

With reference to this alternative process a starting material of formula II is con-
B L : densed with an acylated ketoalcohol (VIII) in the presence of a suitable acid catalyst . P
1 © 30 according to the conditions described above for the condensation (II + VI—- VII). | 30 4
-3 - .The acylated ketoalcohols are either known, for example, acetonyl acetate or 5-acetoxy- -
B pentan-2-one, or may be prepared by known methods, for instance, sce “Rodd’s Chemis-
- try of the Carbon Compounds?, cited above, Vol. 1d, pp. 49—54. In this manner the
, condensation product of general formula IX is ol‘tamed Hydrolysis of this product
35 with an aqueous alcoholic solution of a suitable alx?h, for ezample, sodlum hydroxide 35
: in aqueous methanol, affords the corresponding primary alcohol X. The primary alcohol '
is then oxidized to the corresponding aldehyde of formula XI. Although a variety of
methods are known for the oxidation of a primary alcohol to its corresponding aldehyde,
' see for example, “Rodd’s Chemistry of the Carbon Compounds”, cited above, Vol. l¢,
40 pp. 4—10, we have found that the method of K. E. Pfitzner and J. G. Moffat, J. Am. 40,
. Chem. Soc., 87, 5670 (1965) using N,N-dicyclohexvlcarbodiimide and dimethy! sul- |




I'n addition, the agent may be enployed topically. For topical application
they may be fornulated in the formof solutions, creanms, or lotions in
pharmaceutically acceptable 60 vehi cl es containing 0.1-5 per cent,

pteferably 2 per cent of the agent and nmay be 60 adninistered topically to
the i nfected area of. the skin. Also the antibacteri al properti ‘@e
cénpounds of this. invention may be utilized for washing-equi Eé(
hospitals, honmes and-farns, instrunents used in: 5. _ _ _
~¥}391, 00 i cter] 1 ing—used-in bacteriologica®

| aboratories, faxi@h_ifnltlyoprss,encdyéfhsuiialvlda@'cteifsirievaa%nplmtriﬁﬁméticracivlhtiocbh bethbackgr ound.

fhee of. gram pdsrdoguyandsppycnigng im hi Spbequent'y: e aidehuds Khmay tegpqyerted { hose
|l Seed above, Gl ‘fﬁé_ﬁ;ﬁﬁa@%ﬁ%ﬁ AT R T e o
IV ThRi it ) ' .
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¢ hee.
this inventi onpréfeytobse Rbrdir 884 6ff MC DktBpinedand P.MMfdet,i ONS 5
conprising theCagk.irend., ¢poU1A)and an inert material. . In such conposi-

g whi | e .t e amifds semppyndsfof ghisripmgntion jof fetmul ] in whicheisjam fhe enpl oyed
'} concen: %ﬁ&gﬁ%ﬁﬁmﬁg‘@gﬁ%ﬁﬂﬁc"::“'. S Sl o e
i 4 .is degd r abl Ridt @mpsgds 2 HORorhbbulil o b muld ergl |§

o
- dﬂ§ of view,
. ] 3 3k e @ Ridrblen, MO e.loThe
fornul ati ons tdestibeibabody tySiegirent gir b Butrer @RPHAGPILC 2 UBEh alkgll
1@ . -corrpouﬁqﬂ@teoP€CEEHk1g;thmh%hg%a;%ﬁrethvm%egy@tggnugmyssgﬁln%g tise
a¢conpl i'shed b "ﬁgﬁ&? ed a BeEHT ver ngton's
Piacti ceysf Ph%,ﬁgf&gﬁgp%na I?? ’ual ’fr’et(?rﬁ s‘e?égfl!‘;a B s".’efg’g‘@“‘e“é’ 10 tf\’facécﬁl J|;1ubl i sfi'ng
Conpany, ' Easton, Dematively 1864 amidp.of ickiddla 1 kP be piapagrdiidindthe corBpoimgpounds may
be made up in Sewck feplat] (rpupoudsery fgmnlaalVEp ihehiftoRhis lwerdalleb dstispensi ons
1§ an aqueous GBI UPE) bRl s APy Y BRI T at i ng 15
piem sesgo Al SOAmREYED YRl IS Iritésc Wxﬂ&&ﬁg&ﬁié} fo¥d, 36, 58UQpE S, such Rs
- sodium | auryl  1%Agaidlafearhativelyg it af@le @échpsaildy of FoigilaCOR GRIGH Z ailanfiasiowe. §., Up toO
- about 5% by vakylgmino, diflowdrikylamipoand shenplymilreand R R, &ERY, By RERIvEnt.i onal

thlar®ns of the
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-t échni ques and Y are as defined in the first instance, mdy be prepared by the condensation of an
' ? nrques. . appropriate starting material of formila I with an appropriate «-, g-, y- or s-keto-
3 -2 amide in the presence of a suitable acid catalyst according to the conditions described 25

above for the condensation (IT + VI — VII). The ketoamides required for this con-
densation are cither known, for example, pyruvamide or «,o-dimethvlacetoacetamide, or

» : they may be prepared by known methods, for instance, see “Rodd’s Chemistry of the .
_ : o Carbon Compounds”, cited above, Vol. 1d, pp. 226—274.
3 30 The alkylated acid and ester compounds of this invention of formula I.in which 30
o R’ is lower alkyl or lower alkenyl and Z is hydroxy or lower alkoxy, are prepared
LI : readily from the above described, corresponding acid or ester compounds of formula

I in which R’ is hydrogen. This convcssion involving the N-alkylation of the indolic
_ nitrogen is effected by treatment of the latter compounds with an appropriate lower
3 alkyl or lower alkenyl halide in an inert solvent in the presence of an acid acceptor. 35
' . Preferred conditions for effecting this conversion include the use of sodium hydride as
an acid acceptor and tetrahydrofuran as the inert solvent. ' -
Finally, it.is the intention to cover all changes and modifications of the embodi-
ment of the invention herein chosen for the purpose of disclosure which are within the
. 40 scope of this invention. Such changes and modification include those variations which 40
PO . depend on well known interconversions of acids and esters or alternation of the ord '
E of N-alkylatio in the processes disclosed herein. C : -
For example, in preparing the N-alkylated acid, ester or amide compounds of
, formula I in which R7 is lower alkyl or lower alkenyl, the changing of the order of the
- 45 N-alkylation step, as depicted in the embodiment of this invention, by the act of N- 45
' - alkylation of the starting materials of formula IT and subjecting the products thereof
to treatment with an appropriate ketoacid or ketoester of formula VI or a ketoamide,
would not depart from the scope of this invention. _ : '
I Likewise, N-alkylated amide compounds of formula I in which R? is lower alkyl or }
50 lower ‘alkenyl and Z is di(lower)alkylamino may be prepared by N-alkylation of the 50
: corresponding compounds of formula I in which R” is hydrogen, or by treating the _
. N-alkylated acid compounds of formula I, described above, with a lower alkyl chloro-
T formate followed by treatment with the appropriate amine, or treating the N-alkylated
- ester compounds of formula I, described above,with an appropriate amine. :
. 5 It will also be apparent to those skilled in the art that the processes described 55
L ~herein for the preparation of the indole derivatives of formula 1 are applicable likewise
o to the preparation of the indole derivdtives of formula Ia, described: above. In' the
latter case, the appropriate starting material of formula Ila, see below, prepared
analogously to the starting material of formula 11, is utilized. o
60 More specifically, the acid and ester compounds of fornwla Ia in which R™, R*, 60
_ . - R®, R* and R” are as defined in the first instance, Z is hydroxy or lower atkoxy, and
T -~ RLR%, R, R4 R X and Y are as defined in the first instance, are readily prepared
P _ by the condensation (1Ia + VI — VIIa), illustrated below, according to the conditions

described previously for the condensation (If + VI - VII).




A typical antiseptic preparation useful for disinfecting floors, walls,
ceiling, and articles in a contam nated room may be prepared by adding 5 to
25 g. of NN, 1- 20

itrimethyl -1, 3,4, 9-tetrahydropyrano[ 3, 4-b]indol e-1-acetam de to a.m xture of
1150 to 20 300 g. of polyethylene gl ycol 1540 and 150.to 300 g.
‘polyethylene gl.yol 300. The resulting mxture is stirred while ol ution
‘tof 1 to 10 g, of sodi um | auryl sulfatqggmmgoo to 400 m. of water is,
portionw s*e——'rmrrv- _ '
ipreparation for a prol onged tid4re, mERSexaane qgethour; and then 25
drinsed with sterile water.géh . C_Qﬁs ' '

125 Preparation-of Indole ga k2 For LhegﬂngngQﬁﬁon_Qf.the i ndol e .
derivatives of this inventi’o prefer to use as starting materials the

Ny conpounds of the general formed 8711 . [err]. 30 in which Rerr], Rerr],
iRerr], Rerr], Rerr] and“R[er#% are as defined igpthe first instance and
X 1s hydroxy 30 or nercapto. e starting materials of formula LI in *

“iwhich X' is hydroxy are.either known, for exanple, tryptophol "descri bed by
H. R 'Snyder and F. J. Pilgrf®n a8 Chem Soc." 70,3770 (1948)), ~or they

may be obtained by -the fo g PrRgEss: [er
35 Wth reference to this !i! enyl hy@t a *ﬁéﬁnﬁft?ﬁ?ﬁ&PQ)ILJ and the
~oR'ACt ed ‘t oget her according to the

. jhydroxy- -al dehyde of for %

~jcondi tions of the "Fischer Indol.e Synthesis", for exanple, see P. L.

< Julian, E'N. Mer and H C. Pr¥Hay, 40 "Fbterocyllc Conpeunds",, .R~ C.
"{El derfield, Ed., Vol. 3, John Wley and Sons, Inc., 40 New York, 1952, pp

8-11, to- form t lrewhidsR BﬂRé,t%trR‘i,Bg‘,R&,tM,lRa%R(,IX,Yaﬁdﬂ”@ﬂ)asdﬁmdmlhe '

| phenylhydr zi ne drspipsangs ar e, e he no ared
e e e

lof - t he” appr opr i aé @dfiyedsi tﬁrs*:ufs@.deaﬁy ﬂépafeabgﬂiéeo Vigg prakeksespondi ng di azo

- yderivative. The latter 45 conpound I S then reduced with. stannous
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" 10 mwhlch RY, R%, R% R4, RS, X, Y, Y/, R®, R®, R“‘ R™, R7, and RY are as defined in 10

: the first instance acrordmg to the process dnsclosed abo‘r‘. for the conversion
{(IN+ VHI > IX>X—-»XI-1(Z=0H)).
Optional transformation of the above acid and ester compounds of formula Ia in which
R" is hydrogen to their corresponding N-alkylated and amide derivatives of formula Ia
15 is effected in the same manner for the similar convetsxons of the acid ester compounds. : 15
of formula I, described herein.
Altematwely, the amide derivatives of formula Ia are prepated by the conden- .
sation of an appropriate starting. material of formula ITa with an appropriate a-, -,
..y~ or &-ketoamide in the presence of a suitable acid catalyst according to the conditions :
. 20 described previously for the condensation (I + VI —»"VII). - - 20
The following examplcs will illustrate further this invcntion. A :

EXAMPLE 1.
I-MF THYL-1 ,3,4,9-TETRAHYDROPYRANO[3,4-b1 INDOLE-I-ACETIC
S ACID (I; R'=CH, R%, R, R, R, R*ANDR" = H, X =0,Y = CH.CO L
- 25 - AND Z = OH ) 25
Ly ~ Ethyl acetoacerate (23.4 g., 0,18 moles) is added to a solution of the starting
4 R material of formula II, tryptophol (100 g 0.06 moles), in 200 ml. of benzene. After S -
I S , standmg for 10 minutes, p-tolucnesulfomc acid (1.3 g.) and about 5 g of hydrated -

o,



pondi ng phenyl hydrazine, see L. F. Fieser and M Fieser, "Advanced Organic

Chem istry", Reinhold Publishing Corporation, New York, 1961, p. 734. 6
1, 391, 005 ) R 6 The hydroxyal dehydes of
ﬁornula TV are either anmn see for exanple "Rodd's Chem stry of Carbon
.'Conpounds " S. Coffey, Ed., Vol. I' d, 2nd ed., Elsevier Publish- ing Co.,
Ansterdam 1965, pp. 44- 49 ofr they may be prepared accordi ng nown
et hods. A conveni-ent nethod invol ves reduction of an approprl | act one
f formila ., e 1,391,005 - .1
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ext books,  Met hodefydlysis(JF ARNLRE BMe FREDBound HOMRRLY M6ilows: Erne Midlier . Ed. |
bl . VI /2,10Geor dissbivede 23V edl] @Qnettbdilt Testis adlibd 10 §. 98 KOHDf. 309filef880 or Lio F.

n;
t
oy

" Heser and M Fpebste solﬂtml\ﬁaailew 10)s em#t(rm@hmtmy oyernight. ] Bheghatagol dbove.
A
R
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pp. 322-370, " of corrpoun of for rrul"&"v descri bed by T. 'y. 20 Shen us. .
Pa T

cet ate neplace ethyl acetoacetate in
tent. SDECI fi C% rocem of 1 Ig cease, ?ﬁteﬁlgrligg 4,9-tetrahydropyrano[3,4-b]-

mdole-acevc acid methyl ester, m.p. 87-—90°C after recrystallization from benzene-
20 hexane, is obtained as the ester. 20
: An equivalent amount of propyl acetoacetate may replace ethyl acetoacetate in
the procedure of this Example. In this case, 1-methyl-1,3,4,9-tetrahydropyrano[3,4-b]-
indole-1-acetic acid propy! ester is obtained as the ester,

: EXAMPLE 2. :
25 ' I-METHYL«-I,?,-# -TETRAHYDROPY RANO[34-b1INDOLE-1-PROPIONIC 25
. ACID (I; R* = CH.,, R\, R>, R\, R®, R°AND R = H, X = O, S
. _ Y = CH,CH2CO AND Z = OH)
. - A. A mixture of the starting material of formula II, tryptophol (500 mg.),
S fevalinic acid (580 mg.), 75 ml of benzene, 1.7 g. of phosphorus pentoxide and.
30 about 0.5 g. of diatomaceous. earth (Celite, [“Celite” is a registered Trade Mark]) is 30
.. stirred magnetically at room temperature for 15 minutes and “then at 76°C. for 14 hrs,
The reaction mixture is filtered. The filtrate is washed three times with SN NaOH; the
combined aqueous phase is washed twice with diethyl ether and then rendered acidic
with cold 50%, HCI. The aqueous phase is extracted with chloroform. The chloroform
35 extract is dried (Na,SO,) and evaporated to dryness The residue is crystallized from 35
ethyl acetate-petroleum ether to afford the title compound, m.p. 104—-110°C., nmr .
9(%)?{31){; 147 (3H), 2.18 (4H), 2.74 (2H), 3.96 (7H), 7. 18 (4H), 7.85 (IH),
S B. The above title compound is also obtained by followmg the procedure of
40 _Example 1 but replacing ethyl acetoacetate with an equivalent amount of ethyl levu- 40
linate. In this case 1-methyl-1,3,4,9-tetrahydropyrano[3,4-b)indole-1-propionic acid

ethyl ester, m.p. 116—118°C,, 'y CHCl; 1716 cm™, after crystalhzanon from benzene-~

petroleum ether, is obtamed as the ester prior to hydro‘ysxs

' EXAMPLE 3. '
45 -METHYL I,3,4,9—TETRAHYDROTHIOPYRANO[3 4-61INDOLE-1 -ACETIC 45
ACID (I; R* = CH3, R, R*, R, R*®, R*"ANDR' = H, X = §,
. Y= CH,CO AND'Z = OH) .
Indole-3-ethanethiol (1.5 g.) and methyl acetoacetate are mixed with 50 ml. of
. o benzene and the solution heated for 30 min. (bath remperature 70—80°C.). p-Toluene-.
., ... 50 sulfonic acid (0.15 g.) is added and the reaction mixture is subjected to reflux and 30 .
' stirring for 12 hours. Water formed in the reaction :mixture during this period is '
~ collected by a water separator. After cooling the benzene-solution is washed with a
10%, solution of sodium bicarbonate, water, saturated brine and dried over sodium’
sulfate. Evaporation of the benzene solution yiclds the ester, 1-methyl-1.3,4,9-tctra~

55 . hydrothiopyrano{3,4-b}indole-1-acetic acid methyl ester, as a senu-sohd, ,ICHCI, .55
e 1715 cm2.
S . This ester is then treated with aqueocus alcoholic KOH in the manner desc"xbﬂf*

for the esters’in Examp!e 1 and 2 to afford the title compound, m.p. 147—149°C., nmr




[err] Hwherein Rlerr] is lower alkyl and Rl err] and Rl err] are as defined
inthe first instance. The starting materials of fornmula Il in which X is

mer capt o and Rlerr], Rerr], Rerr], Rerr], 25 Rlerr]. .and Rlerr] are

as defined in the fi rst .instance may . be obtal ned by the follow ng.process:

25 The appropriate conpound of formula’'ll (X = OH), described ove, IS

-ttea-ted wi t h- phosphor us tribrom de in an inert solvent, for@l e,

: d; ethyl ether or carbon tetra- chloride, to afford the corr ndi ng

l)(2 brood@thyl)-indale derivative. 1881008t t er conpound is then cont@rted
the desiredcponyts Ngs @tAni I by a
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" the40 - preparatlon of the conpoun - forrm all inwhich X is

rFercapto and Rlerr] is hydroxy- 40 or |ower al kanoyl oxy. ‘For this. reason,
- the preferred starting. materials of fornul a- Il for the ultimte preparatlon
- of the conpounds: of :fornula I in whi ¢h Rl err] i s hydroxy .or | ower

- aj kanoyl oxy. and- X-i.s thio.are- the correspondi ng conpounds of fornul a Il in
-whieh Rerr] is benzyl oxy, readlly prepared by thi's. process. The I atter

_ corrpounds of 45 . ‘forrula.ll in which Rerr] is benzyl. oxy are errpl oyed
. ab startlng ma,terlals |n the general - 45 process 0 :




[err] to give the correspondi ng conpound of forrmula | in which Rerr] is
benzyl oxy. Sub- sequently, the benzyl oxy group is renoved by hydrogenati on,
—in the presence of a 50 catalyst, for.exanple, _10% pal |l adium on carbon,____

g) afford the correspondi.ng com 50 7
. 14391, 005 ' 7 pound of fo la | in
. V\,hl ch Rlerr] .is hydroxy The latter may be converted if desilﬁ‘to the
correspondl ng conmpound .of fornula I in which R . is |ower alkaffoyl oxy by
_ebnven- tidnal- means, for exanple, MHB9L00at nent with the appropri-ati®@ | ower
- alkanoi ¢c-anhydride_prefer ahLv in the presence of pyridine likewse it
- -shoul d be rotoed tghat singlar. usg ofg 5 the startlng materials of flormula
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densed with a ketoacid (VI, Rerr]=H) or a ketoester (VI, R err]=lower
alkyl) in the 20 presence of a suitable acid catalyst to yield the
conpounds of fornula VII. 20 General ly conparabl e yi el ds of product.
tare obtained in thiss.process when either the ketoacid or the corregsponding-
iketoester is used. However, in the case where it is desired topKepare acid
icompounds .of formula VIl in which Y is [err] 25. and_R[e@ S '
thydrogen, it is preferable with-respect to yield to first con se the

Jlappro- 234priate [errl-ketoester of L3%I0B%Ia V| rather than the 14
correspondi : ket-0aci-t—anrd—t-hen—Rydrot-yze~the—resui-t _ —pr oduct
4to gryve the &4 dcid co@oo,gnd. “Mor epyer, in the general pract i_uc of -
t hi's’ i nvent of teB e cofjvenifehit to pgepage the geci dcopounds of
Aformula VI | ihe ketipekt & & nstEad G tHe 3® & 'Ee.t.o'faci @ijn this-
process._and & yz§ SBIrdsil tings pstier Froddict g o £fe glesi§ed 30
dacid,” the rp B si BplEeh 2 Eheﬁ@_ﬁo@steﬁs as e GeneRd |y myskl
~ Jreadily ava st gorifE®cizal Fy _@;.’gy_gsyng esgé. Elhe iRy drgl s of .
. 1 S [¥] Fl‘ o iy .
lconmpounds o é Enafhiclk Blerdets fowee abkyIRY oZthegs 34
cor r-espondi e oEmgrat VI & § ol 192 ofh ci’zd Ereeafjerg=hith a
suitable 35} i g Forg 'garﬁpl‘?ge; ;ﬁﬁés_ﬁmﬁ dE xidde 67 odi g
car.bonate, lh-aguEdus '“ML. of—or— ” s—etRargt—Apreetrstno] t he
. dcondensatiof (I + s VEl Ewe ave fdund i pEef ekable t® use aso| vent
s areactipn nedi ymlnyYsslvent inerCiothe ?c’a_ﬁi o ccg‘ui t%crrsu may be
- wused. Suitaple sol Ments include benzene, toluene, diethyl ether, di'okan, -
fetrahydrof pran, . - S .. :-1,391,0p5
-8 nethyl enejdi chl orfi de, .and carbon tet g}chl'ori.de. Benzene and = . -
. tetrahydrof yiran arg especially convenient amd practjcal, for this use} A
U yariety of fuitalifd add Batthl ys&s may & 2 8 é. Q é é“ 8
T i - ov-t p (I . ot . . 2 .
=&l'ls 55 & Y § 8 8 8B 8 8§ 8
[:jg > S oG 3] L | -
¥t - -
g‘ 54:£§ ﬁ E , :::::: _
. - . L i - . " . X <, ¢ 3 \ m:
8 JFi1l soo0itins
PO P EE—— 5 o o o o o : o.__i_ 5
ol m :1:-' 5 ;;: -_m tﬂ w om o § m ﬁ
: s . S o . oL
> . E’*‘r s om0 "mw ‘m m-om X owmomom
es b1 — s
%é CICEEE N T I T I T R |
', I - - — ,
G fe® o mm = om0 0momoom R m OE W
guawesal IS =2 8 . 5 8 ®m.’% & & &5 R
i



be used for this condensation, for exanple, the type of catalyst used in a

Fi scher I ndol e Synthesis, such as p-toluenesul fonic acid, phosphorus

pent oxi de, boron trifluoride, zinc 5 . chloride, hydrochloric.acid and
~swlfuric acid. p-Toluenesulfonic acid, boron trifluoride 5 and phosphorus.
pient oxi de ‘are inctuded among the preferred acid catal ysts. Th unt of
acid«catal yst used is not especially critical and may range f 0. 01 nol ar
équi va- lents to 100 nol ar equival ents; however, a range of fromO0.1 fo 10.
ol ar equil . S 5 . L
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30 according to the conditions described above for the condensation
(rr+wvl ->wvil). 30 The acyl ated ket oal cohols are either known, for
exanpl e, acetonyl acetate or 5-acetoxy- pentan-2-one, or nay be prepared_by_
- known net hods, for imstance, see "Rodd's Chems- try of the Carbon
" Conpounds' -, cited .above, Vol. 1d: pp.” 49-54. In this manner e
~ cpndensation product: of general. fornula JXis obtained. Hydro ks of this
pJoduct 35 ' mnth an aqueous alcohollc solution of a suitable alkali,
for exam ; 8

cior r espondfTyg pr,i:l 'y ar c,uu,_pl K—Theprimary atcohot—Ts themroxidirzed to
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ACID (I; Rerr] CHerr], Rerr], Rerr], Rerr], Rerr], Rerr] AND R err]
H X =0, Y=CHerr]CO 25 AND Z
.25 Ethyl acetoacetate.

gi, O, 1_8_r'ml'es) is added to a solution of the startlng mat eri al of, for'rrula"'
I'l, tryptophol (10.0 g., 0.06 noles), in 200 m. of benzene. After standi ng
for 10 m nutes, p toI uenesulfonlc acid (1.3 g.) and about 5 g. of hydr at ed
11 - 1, 391 005
11 al kal i -l uni num si Ilcate (I\/bI ecul aj’39$k)@5ves No. 4) ar e added Thednxture
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“pr t ol uenesuj f qni g=acild |'§ added arigi refl uxing continued tor 2 1/2 hoprs.
The nol ecul aisi‘.-@g aregcol | ect edg and the benzene washedl succesgi V@|y with
5% sodi um b %. a Eeg;m‘ﬁl v:@te“r’,_ dil@j ovrer 1,soﬁl um sulfé‘t’en- and Evaznorated_.
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An equi val ent anobunt of nethyl acetoacetate

in the procedure of this Exanple.

may repl ace ethyl acetoacetate

In this case,

-

p
(

1-nmethyl-1,3.4,9-tetrahydropyrang[3.4-b]- indol e-acetic acid.nmethyl ester
‘mip. 87- 90[err]C. after recrystalllzatlon from benzene- 20 hexane, is
olit ai ned as the ester. 20
An equi val ent danount of propyl acetoacetate nmay replace ethyl acetoacetate
i the pr gedure of this Exanple. | nybdigys case,
,1-nethy|-%—3TﬁT9*tetrahydrnpyranofﬁrﬁrbff*TTmkﬁTrijﬂﬂnanﬂr—acrd—prupyr"ester
I'§ obtainedq as t ester. EXAMPLE 2. 25 o b
METHYL- 1, Qsﬁggg_:l I&HYDR@PYRANq 3, 4%b] | I\?OJE g, @RG!,DI KS—;I\II§
25 ACID (1; g | = [er®]; Rlerr], J%@rj,% e@ﬂf r] <Rl er § JAND
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EXAMPLE 3. 45

1- METHYL- 1, 3, 4, 9- TETRAHYDROTHI OPYRANJ 3, 4- b] | NDOLE- 1- ACETI C

45 ACID (1; Rerr] = CHerr], Rerr] Rerr], Rerr], Rerr], Rerr] AND
Rlerr] = H X=SY =CHerr]COAND Z= OH) Indol e-3-ethanethiol (1.5 g.) and
net hyl- acet oacetate are m xed with 50 m. of benzene and the sal ution
Heated for 30 nmin. (bath tenperature 70-80[err]C.). p-Toluene- 50

sul foni c ac'zd (0.15.9.)

i s added -and )
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7 .. TsiMfoxide-benzene B2:1) 8@mining “triflworoacetic acid I1ME 10614 mole and

.(Z:Z OAzt'.8'60_! .O ' ::;l(idfns (2@4 ngl, 0.0285mole). The reéﬂt;oﬂ E%:'irrcc?&,mﬁm tgﬁp’é‘ﬁifé?c“)ffn'aer 17 Fosr
8

nitrogen for 5 hrs. The _r@%?n mixture is nogdiad wixh 600 ml of ety eter, 9  d
N = ' followed by the dropwise 4 1&{31’! of a li.\g'lonoof -opgjic acid (7.56 g) in 21 ml of
S.=. 5 - methanol. AfterYhirty ‘minutes water %63% ml) is added and the insoluble material is S
- ' collected. The organic phase is washed with water (2x), 5% aqueous sodium
: bicarbonate (2x ) and water (2x). After drying (MgSO,) the organic phase is
. evaporated to yield an oil. The oil is purified by chromatography on silica gel. Elution
- - with 10% diethyl cther in benzene affords l-mcthyl,l,3,4,9-teu-ahydropyrano[3,4-b]- '
10 indole-1 carboxaldehyde (XI; R* = CH,, R?, R®, R, R*and R®* =Hand Y = CO)- 10
: .. as el;;{t;:, nmr (CDCL) & 1.59 (s, 3H), 284 (t, ] = 5.5 cps, 2H), 415 (t, ] = 5.5
cps, . : . . _
: Oxidation of the latter compound with silver oxide according to the method of

) * Delépine and Bonner, cited above, affords l-meth—yl-1,3,4,9_-teu'ahydropyrano[3,4-b]-
15 indole-1-carboxylic acid, nmr (CDCL,) 8 1.79 (s, 3H), 2.83 (v, 2H), 4.17 (t, 2H), 15
9.20 (1H), identical to the product obtained in Example 4. = = : :
_ - By following the procedure of Example 169 but using as starting material an
. . . equivalent amount of the appropriate starting materiai of formula I1, for example,
: ' those described in Examples 1 to 168, inclusive, and using an cquivalent amount of the
20 appropriate acylated ketoalcohol of formula VII, then the acid compounds of formula 20
- I'in which Z is hydroxy, for example, the respective products of Examples 1 to 168,
" inclusive, are obtained. : . S :
More specifically exemplified, according to the procedure of Example 169 the
use of indole-3-ethanethiol and acetonyl acetate affords 1-methyl-1,3,4,9-tetrahydro- .
25 . thiopyrano[3,4-b]in'dolc-l-aceti_c-acid, identical to the product of Example 3. Similarly 25
the use of tryptophol and S-acetoxypeéntan-2-one affords 1-methyl-1,3,4,9-tetrahydro-
pyrano[3,4—b]indolc—l-propiom'c acid, identical to the product of Example 2. '

. _ EXAMPLE 170. _ s
o _ N,N,I-TRIMETHYL-I,?,4,9-TETRAHYDROPYRANO [3,4-b1INDOLE-]-
; .30 ACETAMIDE (I; R' = CH, R?, R, R, R, R°ANDR" = H,X = O, 30
S e Y = CH,CO AND Z = N(CH,),) . -
T _ To a stirred solution of l_-methyl-l,3,4,9-tetmhydropyrano [3,4-b}indole-1-acetic
- acid (15 g, 0.061 mole), prepared as described in Example 1, in dry tetrahydrofuran
- ' (300 ml), cooled to — 5 °C, is added. triethylamine (18.5 g, 0.183 mole), followed by
35 . ethyl chloroformatg (16.6 g, 0.153 mole). The mixture is stirred at - 5°C for 2 hrs. 35
This mixture, which now contains the mixed anhydride of the above starting material,
is added dropwise to a cooled 409, aqueous solution of the amine, dimethylamine
(225 ml). The resulting mixture is stirred at room temperature for one-half hour. Most
- of the tetrahydrofuran is evaporated, and the residue partitioned between .chloroform
40 - and water. The organic phase is washed with water, dried over sodium sulfate, and - 40
' ~ evaporated under reduced pressure. The residue is subjected to chromatography on
silica gel. Elution with 209, ethyl acetate in benzene, followed by crystallization of the

eluate from ethyl acerate affords the title compound, m.p. 149—~151°C,, y CHCl,
C max

3375, 1634 cm—. S _ S S
45 In the same manner but- eplacing dimethylamine with an equivalent amount of 45
: ammonium hydroxide (concentrated), methylamine (30% aqueous solution), n-hexyl-
- amine (20%, aqueous solution), diethylamine (30%, aqueous solution), or aniline
{209, agueous solution), . , _ .
o l-medxyl—l,3,4,9-tertrahydropyrano[3,4-b]indolc-l-aceramide, m.p. 158—160°C,
.50 N,l-dimcthyl-l,3,4,9-¢etrahydropyrano[3,4-b]indol_e-I-aceTamide, m.p. 138—140°C, 50
oL N-(hexyl)-1-methyl-1,3,4,9-tctrahydropyrano[3,4-b]indolc'- 1-acetamide, i :
N,('.';T—diedlyl-l-methyl-1,3,4,-9-teu'ahydropyrano[3,4-b]indole-l-acetamide, m.p. 99°C,
. an : o .
. _ 'N—phenyl-l-methyl-l,3,4,9—=tetrahydropyrano[3,4-b]indole—1-aoetamide, mp, 205~
- 55 208°C, are obtained respectively, : :
s By following the procedure of Example 170 but using as a starting material an
equivalent amount of onc of the acid compounds of formula I, described in Examples
2 to 168, inclusive, instead of 1-methyl- 1,3,4,9-tetrahydropyrano [ 3,4-b]indole-1-acetic
S acid, and using an equivalent amount of an appropriate amine such as ammonia or a o
60 primary or secondary amine described in Example 170, then the corresponding amide 60
SE - compound of formufa I : : _ o '
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L NHCH,, N(CHy),, NH(n-C;H;:) or N(C,H,).] is obtained. Examples of such

¥ o ~ amides are listed as products in Tables ITI and IV together with the appropriate start-
s ~ ing material and amine used for the preparation of the amide. In cach case the starting
°5 - - material is noted by the example in which it is prepared. _ 5 «
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1 391 005 squOX|de benzene (2:1) cont ai ni ng ‘trifluoroacetic acid: (1.12 m,
0.014 nole) and pyridinc (2.24 nl, 0.028 nole). The reaction is stirred at -

,quSThe reaction th ure is npsyv of

_'rod)mterrper ture under nitrogen for 5185
difuted w%o—m—of—ﬁrmher—ﬁf _
met hanol - After =

a$o|ut|on of oxalic acid (7.56 g) in 21 m of 5

thirty m-nut es, vvater (600 m) is-added and the insoluble -material is 5
cokl ected. Lth water (2 x ) 5%  agueous
~ sodi um bi g2 x) and wat er (2 X). After dry| ng (NgSO)- the o.rgan] C
- phase is- gl at ed;to yield an oil. The oil is purified by chrgmatography
on{silica on with 10% di etdj]yl ether in bera,zen&affor
- mefhyl t & r ahydr opyrano[ 3,24- b] - 10 doh®- 1 cardoxal dehlyde
(XL R[er : er—r] Rerr],gRerry, Rerr k B[erg Rlerrd =H andf Y =
COF gy ekuate, ngr ECDCllrr]) Jegr]gEl. 5€ (s,g3H), Q840(t, =
5.5 cps, &15 t, J'é B 5‘__cps,~";2H)g |§at ;§on & th';.'e | gt ed meupd
with silvé iigg & cor digng gt ogt hg it Fibd Sf EDek[ er B} p |r§ ang Bpnr tgclted
~abpve, af | grfis tmaghyg-EBy,g-tgtrgh@r@y%ng[B,% ] 8 2 .2 g §
' HeEiXt 2 E-g B2 £ 3 F 83 =y %&£ 82 8
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15 i ndol e- 1-carboxylic acid, nnr (CDC[err]) [err] 1.79 (s, 311), 2.83

(t, 2H), 4.17 (t, 2H), 15 9.20 (1H), identical to the product obtained in
Exanple 4. By follow ng the procedure of Exanple 169 but using as starting
mat eri al an equi val ent anount of the appropriate starting material of

fornula Il, for exanple, those described in Exanples 1 to 168, inclusive,
~and using an equi val ent anmount of the 20 ' appropriate acyl ated
ket oal cohol of fornmula VIILI, then the acid conpounds or formula 20 in

which Z is jgydroxy, for exanple, ‘the rLegpective products of Exanplessd to

168, incl GSTVE, are obtal ned. NDbre specitically exenpliried, according to

- .the procedure of Exanple 169 the use of indol e-3-ethanethiol and acetonyl
acetate affords 1-methyl -1, 3,4, 9-tetrahydro- 25 '

t hi opyr angf34-b}j-rdole-l-acetic acid i dentical—to-t-he—product—ot—bxanpl e -
3.:Simlarfly 35 fhe use of tryptophol and 5-acetoxypentan-2-one affordp
1- inat hyI-J,%»%QJetrahydr:o- pyrano[ 3, 4- b] i ndol e- 1-propionic acid,
identi cal iBfe product of Exanple 2. EXAMPLE 170. ' g -
N, N, 1- TR N&rsigd- 1f 3, 4, 9: TETRAHYDROPYRANO [ 3, 4-b] | NDOLE-1-830 = g §
ACET AM DEZ%%,‘“S[EH]- = CHerr], Regrr], Rerr], egr], gaR e r]'g I%err
AND RlerrfissseI X = & 30 = @G AN 2 = B(CHgerg] )To {a
stirred sclﬁgt;cﬁj pf 1-&ret hyl - 17 3,4,Rgt,@g r?ﬁy ropy%ngg,@b]i doEe-&- acktic
- actd (15 gb‘:%:zcﬁl mol &, rgpafed assdegscry b ingx legl, ™0 &ryg 31
- tetrahydrdRiffag] P00 k) B clol 8d tox FeX]§ ks Rdded t&i et Byl ~m'_-§ae:§ 18. 5
- 9,10.183 nmgiek, ¥bllo dﬁoygga: g IS%t'%l ®higor @f ogmekie (6. 68g, 80. 75
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silica gel. Elution with 20% et hyl acetate in benzene, followed by
crystallization of the eluate from ethyl acetate affords the titIe
compound, mp. 149-151[err]C, [err]CHC [err]. 3375,..1634 cnferr].

_Inithe sanme manner but replacing dinethylamne with an equival ent armunt of
45; armoni um hydroxi de. (concentr at ed), nethylanm ne (30% aqueous sol ution),
‘n- hexyl am ne (20% aqueous sol ut.ion), diethylanm ne (30% aqueous'

soft ution), or-aniline (20% aqueous sol ution), 1-nethyl- '
‘1, 3,4, 9-tet sghydropyrano [3, 4-b] i ndoligoe1besacet am de, m p. 158- 160[erE]C
50 N, 1-di met hyl -1, 3, 4, 9-t etrahydropyrano[ 3; 4-b] T ndol - I-acetamde;—m p.

.138 140[err] C, 50 N-(hexyl) 1-methyl -1, 3, 4, 9-tetrahydropyrano [3, 4-b]
|n§jol e- l-acetamde, [3,4-b] indole- 1-acetamde, mp. 99[err]C, :
"N-phényl -1 -nethyl -1, 3.4, 9-tetrahydropyrano [3.4-b] indole- I-acetam’ de._mp.
205- 55 . 208 efr] C, are obtained respectlvely
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‘material aE@Y vpl ent anount .of one of the ~a0|d§conﬂbunds (3 fm‘rmla
descri bed &1% nples 2 to 168@; i ncl usive, |.sste d .off > & 8
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sodium sulfate and treated with charcoal. The organic-layer is evaporated.
The residue 10 Is crystallized frombenzene and then di et hyl

et her-petroleumether. to. afford the title .10.conpound, mp. 105-108[err]C,.
nnt (CDCl[err]) [err] 1.73 (S, 3H), 2.83 (t, J =5,5 2H), 3.0 (2H), 3.68
(3H), 4.08 (t, J =5.5 2H), 7.34 (4H), 9.47 (1H. In the same marner but
repl aci ng met hyl |od| de with an equr val ent anount of ethyl iodide, or
pr.opyl iodidgg9-ethyl-I-methyl-1,3,4,9- ;f\gtmg?ydropyrano[:% 4-b]indol e- 15
l-acetic acld, mp 154 J.db[erl]b, am 38
~1-net hyl - 9-pr Op e ph iy Ih Eafﬂ{)g of 559, dwﬂﬁsu{n$arf12(b]rﬁlr@@étﬁ- 1-acetic
~agid, mp. 120- 1 “‘?‘oj‘lél? %r%gbdﬁ& Ef S0P e side stirmig] fpr 2 Bys. MethyDistiig t he
procedure of Exa he 304 bdt” & r°"§'é”f‘?‘?é“’§i"&f"idr$i§m§rﬁt°%‘wé?ﬁmef&f@fm val ent

arount. of the appr opfieratoeling,Oivatkr GORGARL B 1Qf sofldn Ry Thé@&%{“ R.is .
hydrogen and Z i unéresrehpeldeﬁrcsmm,lﬂxeast?éﬁ tél&s iaﬁleor g' L‘e’ﬁgﬁ/e, aﬁd_

28
. us;r ng -an 20 extla f{f%ﬂ g{ d gpre F,MehMW;ﬂaHEykn@r | ower
‘al'kenyl” hal i de, tdarm sufdge andt d E- %ﬁ% amc.a Hﬂeaata'elddedcwmounds of .
fdrmula 1 1h whi &herRfalizad] frdns bdn@We knd iy ) ned.

EXanpl-es: of t hesgil 0%7€s nmreCDLsted7a§s, Js flseE fes Wand
VI together wi t h>P I{%?I gEfnﬁ’Em 40 (Extfafh"éﬁn )rrﬁﬁéﬁHa)Hahdlm Kyl ‘or “al'kynyl

- hgl i de used for &hﬁlurd,da,r& "fm t ’Q‘%}Y ‘Et‘ﬁ@l t equivlom aMepﬁ al is
" .ndted -by 2B l-atetie aEH,a% H—ﬂ%dch Phnd 1:5 }Hj_ gb@@mpﬁam[ »4-b]indole-

. 9-tetrah
) 25 [er I‘_] 39 [3,4-b]1ndo!e-1—acet1c acid, m.p. 120~-122°C., are obtained, respectwel;, dropyrano- 15

By following the ;)rocedure of Exampl
ple 304 but3Bin as-the~starting Toaeri
an cquivalent amount of the appropnate acid compounds oftformula I, in which R” ﬁ

ey ~~~r hydrogen and Z is hydroxy, described in Examples 1 1

- - 0. 168, incl :
- iP. 0_ p:20 equivalent amount of an a;)proprzatc lower arllfyl or lower alllI:1 ;il‘;’xc;!i;::,i Eggt?xg 20
I D corresponding N-alkyldteg acid compouilis of fordnuls N&Ckhith R l} Z%

lower alkyi
S ducts in Tables V and VI together with the appropriate starting materia] a:fg :ii}grgr

a4 : : alkynyl halide used for their pre
| s e Example o o prel: para ion. In each case the starting matena! is noted by

o S or lower alkenyl are obtained. Examples of these latter compounds are lis

25
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10 For exanpl e, when follow ng the procedure of Exanple 304, the
repl acenment of 10

1-nmet hyl -1, 3, 4, 9-t et rahydropyrano[ 3, 4-b].i ndol e-1-acetic acid by an

equi val ent amount 10 of its corresponding ethyl ester, described in
“'Exanpl e 1, and then use the same al kyl halide, nethyl | odi de, affords

1, 9- dlnethyl 1, 3,4,9-tetrahydropyrano[ 3, 4- bﬂlndble - acetic acid ethyl
ester. Simlarly, the replacenment of o
JA-nmethyl-1,3, 4, 9- tetrahydropyrano[3 43p]gg3dol e-1- 15 = acetic acig by an
eqw val ent—amount—of—t=mnetrhyt=1,372,"9-TeT eranydrot ni Opéqmd,ll- D= 15

_i'ndol e-1-acetic acid nethyl ester, descrl bed in Exanpl af f ords
1 95di met hyl -1, 3,4, 9- tetrahydrothi opyr anol[ 3, 4- b] i ndol &1-acetic acid
methyl ester. By followi ng the procedure of Exanple 170 but using as the

starting matertalf an equival ent anmount of one of the N-al kyl ated aC|d
- conpounds RPRbriful a 1, described in 20 - Exanphes 304 to 396, :a
iincl usi ve Sgﬁg edd of 1-nethyl-1,3,4,09- tétrahydrepygﬁno[s 4-b]- 320 8
iindol e- 1- pRei R ~4cid, and using an eqU|%§Ient an@unﬁ.ofwan qur Rri afje
am ne suchadxgnioni a or a pringry or Qondatcy %m Ee dEescrg bedgi n errpl_e
1i70, then Ig’gaa:ares-.upo@dl ng'gim“de co,gpogndaofvf@ |n:.wh| cg Rarrl] is
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B A ~ ~ ~ EXAMPLE397. C . ' ' »

i 7 <~~~~~C . K By Tollowing the procedure of Example 304 but using as the stamng material an
4;:cvY equivalent amount of the ester compounds of formula I in which R” is hydrogen and Z

' s lower alkoxy, obwin or g0 hydrolysis in Example 1 and 3 to 168, inclusi
fION % X );nstmd of l-me qu -t%t.r ydropyrano{B 4-blindole-1-acetic acid, and using Sznsr e 5+
S -cBuivalent amount of an appropriate lower alkyl or lower alkenyl hahde, then the
P - corresponding N-alkylated ester compounds of formula Iin wlnch R’ is lower alkyl or
r = fower alkenyl, arc obtained.
. For example, when following the procedure of Example 304, the replacement of
“10 " 1-methyl-1,3,4,9-tetrahydropyrano[3,4-b]indole-1-acetic acid by an equivalent amount 10
- ofits correspmdmg ethyl ester, described in Example 1, and then use the same alkyl
hahde, methyl iodide, affords 1 9-d1methyl- ,3,4,9-tetrahydropyrano[3 4-blindole-1-
acetic acid ethyl ester.
. ' Similarly, the replacement of 1-methyl-1 3,4,9—tetrahydropyrano[3,4-b]mdole-l-
15 acetic acid by an equivalent amount of 1-met thyl-1,3,4 9-¢et—ahydrothxopyrano[3 s4-bl- 15
C . indole-1-acetic acid methyl ester, described in Example 3, affords 1,9-dimethyl-1 3,4, - :
tetrahydrothiopyrano[3,4-b]indole-1-acetic acid methyl ester. - .
By following the procedure of Example 170 but using as the starting material an : 3
- .  equivalent amount of one of the N-alkylated acid compounds of formula I, described in o :
20 _ Examples 304 to 396, inclusive, instead of 1-methyl-1,3,4,9-tetrabydropyrano[3,4-b}- 20
. o .+ indole-1-acetic acid, and using an equivalent amount of an appropriate amine such as :
N ammonia or a primary or secondary amine, described in- Example 170, then the corres-
o ponding amide compound of formula I in which R” is lower alkyl or lower alkenyl and
i o - Z is amino, lower alkyl amino, di(lower)alkylamino or phenylamino, is obtained.
.25 - Examples of such amides-are listed as products in Tables VII and VIII together with 25
~ - the appropriate starting material, noted by. the example in which it 1s prepared and
the amine used for the preparation of the amide. .
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1, 39100 50 EXAMPLE 456.

6- HYDROXY- 1- METHYL- 1, 3, 4, 9- TETRAHYDROPYRANO [ 3, 4-b] I NDOLE- 1-ACETI C ACI D
{1, Rlerr] = CHerr],Rerr], Rerr], Rerr], Rerr] ANDRerr] =H Rerr]
=6-0H X=0Y=CHerr]COAND Z = OH) 5 ' A o re of
6«benzyl oxy- 1- net hyl - 1, 3, 4, 9- t et r ahydr opyr ano[ 3, 4-b] i n@? -5 acetic
acid (5.3 g.47 0.015 nmole), prepared ag,30686ribed in Example 31, in 25 nl.

> 6f anhydrous ethanol, and 1.1 g. of 10% pal | adi um on carbon is stirred at
roomtem perature under a hydrogen atnosphere until no nore hydrogen is

be;i;-ng taken up by the reaction mxture. The catalyst.is renoved by
fittration through djat ojrateous earth 10x ~ (Celite, ["Celitd' is a
~registered Trade MafX])~pnfl the filtrategconcentrated. The 10 residue i's
fiecrystallized fro 8 bl - benzene ty f ored tr@ title conpound, mp."-
170-171[err] C. - The rngeppngdi ng bethzyg af ne Bal tei s prepared by fthe m xing
¥if fequi nol ar et.her o) rfn& of g)e yU@M@ ang the apovg ptoduct. The
rresulting solidis r;ie;E@ ¥ % 8 stdlized fyomacefongrikle to afford
G,-h_ydroxy-_l-methyI'_-J‘:,eﬁ,m'_ tietr:gihyd:'ttogra:no[f*g&tﬂi- 15 ndglez:‘l- cetic
gci d-benzyl am ne s “t‘g @.QQ%lQ ext] @ The co,}resgong’in atetpte i's
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: e XAMPLE 4§6. _ _
R 6-HYDROXY-I-METHYL-1.3, ,9::/'1‘-:1‘3A$DR9P¥%A§00[3,4-1;]13\(11)(31.3- o 0

o

~~~~~ TFACETTCACID(I7RY = TH;, R RORQROAND R” = H, R® = 6-0H,

A X =07 =CH.C/AND z WorH) W~ s6 x S,

15

- X pixture of FtenQGRE-EHethyl-1,3,4,9-tetrahydropyrano[3,4-b]indole-1-
acetic acid (5.3 g., 0.015 mole), prepared as described in Example in Q58 mly
anhydrous ethanol, and 1.1 g. of 10%, palladium on carbon is stirred at room tem-
perature under a hydrogen atmosphere until no more hydrogen is being taken up by
the reaction mixture. The catalyst is removed by filtration through diatomaceous earth
(Celite, [“Celite” is a registered Trade Mark]) and the filtrate concentrated. The
residue ‘is recrystallized from ethanol-benzene. to afford the title compound, m.p.

170—171°C.

The corresponding benzylamine salt is prepared by the mixing of equimolar

ethereal solutions of benzylamine and the above product. The resulting solid is recrys- -

tallized from acetonitrile to afford 6-hydroxy-1-methyl-1,3,4,9-tetrahydropyrano[3,4-b] -

indole-I-acetic acid benzylamine salt, m.p. 191—193°C. The corresponding acetate is

prepared by allowing a mixture of the title compound and a five molar excess of
acetic anhydride in pyridine solution to stand for 24 hrs. Dilution of the mixture with
water extraction with diethyl ether and recrystallization of the extract residue from
benzene-petroleum ether, affords 6-acetoxy-1-methyi-1,3,4,9-tetrahydro[3,4-b]indole-
1-acetic acid, identical with the product of Example 30.

Table IX provides further ‘examples of the compounds of this invention. The
remarks relating to procedure, starting material and product applied to Table I are
applicable also to Table IX. Note also that srarting materials of both formulae I and

I1a are utilized. _ .
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5.

1. An indole derivative having the general fornula:- [err] RS R4R -
. R Y-Z [err] wherein Rlerr] is a lower alkyl, |ower alkenyl, |ower
al kynyl, lower cycloal kyl, phenyl, benzyl or 2- th| Lenyl group, Rlerr],
Riierr], Rerr] and Rlerr], which may be the sane or different, are
5 hydrogen atons or lower alkyl groups, Rerr] is a hydrogen atom or a
Iomer al kyl, hydroxy, -l ower al koxy, benzyloxy I'ower - al ka y, Or nitro
grioup or a hal ogen atom R[err] is a hydrogen atom or a | al kyl or
{gwer al kelyl group. X i's an oxy or #A91006 adi cal Y is a carbonyl. [efr] i
-l .. RS - RO RS8R QR120 .10 .
1 1. 11 ;"'»61§ ) |,;10 ?C-C- L C G or. -C--C-C- Cl A9 AP
Ri™™T RO R11 z[,eg:é gsourﬁ [ nuvvhl'gh e:hchs mRE erry, -I%"‘ger]:g Rlerr, .
Rierr], Rer rgiér;'mg ] |$ aghydeogeﬂ'n at;@¥or a fowelgdl Kyl group, pnd Z
ig a hydroxy,:%gm A xy,\ angno g ower glé@l Qrmi'go, FiE & ( IHwers) al gyl pni no
orl_phenyl am oIFEHUS | the rrgcplzsweragal kvl S ofer Jhkedyl" ;gd‘l\ge?
alikynyl ™, "1|deEFYEK gy % SowEh AkoBES SSovEL FkBnG o 3L pwer
alikyl ani no" g ) .-115"' 33 3! kYT aliip” E5ei R aby heriey niget of
oM TAal '8 43 i Rl o ;g U ~§
défined. — |gGRTE|S| B2 BN E] g¥ 53 Ina f% if dre dg EASpA
1-iMet hyl - 1, ,2538- 62} r g er rgfo £3, £ k] Sddokg; 18acBLE &EASY h@[; Pst er .
3.F 1-Methyl = Q36 4-tHE | Ado|©E] a8t icE alidd. L 4 |
1<Methyl -1, 3, 4, 9-tefi gdrupyrqno[gA 4b] i gdol exl- aget iff acinfl nEt hyd epster.
1- Methyl|- 1, 3, 4, P-4 ¥ al®ldr dpyrdnaB _aoh] i ndol e91- pf opi ¢hi cVacitl.
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32. NN, 1-Trinmethyl- 1,3,4,9-tetrahydropyrano [3, 4-b] indole- 1-acetam de.
33. 1-Methyl-1, 3,4, 9-tetrahydropyrano[ 3, 4-b]i ndol e- 1-acet am de. 34.

N, 1-Di met hyl - 1, 3, 4, 9-t etrahydropyrano [ 3, 4-b] indol c-1-acctam de. 50

35. N-Phenyl-I-methyl-I,3,4.9-tetrahydropyrano[ 3, 4-b]i ndol e-1- acet arm de.
50 36. N, 1-Dinethyl-1,3,4,9-tetrahydropyrano [3,4-b]

~indol e-|-propi onam.de. = 37. 1-Methyl- 1;3,4,9-tetrahy ({/‘rano [ 3, 4-Db]
i itdol e- 1- cggboxamni de. 38. 1, 9- Di net hyde1bos3, 4, 9-t et rahhydr opyr ano [ 3s3- b]
i ndol e- I- aC&TTC acld._ 39 O~ A VI - I-net hyl - 1, 3 4. 9-tetrahydropyrano

" [8,4-b] inddiey1-asftilc acid. 40. ~6Hydroxy- & et hyl -

.113,4,9- tetraﬁ? c§) rdang [3y4- Bl i Bdol - rEcetlz: acidx 5 g & Ul
6\ijdroxyl-r§ﬂ B1ES & 9 er_?y(ir and[ 3,4 b] inglole-1-aceti g acj d
5i benzyl am emggjgi: gz'.i‘ 1,8- Digret Kyl - E,B 2, 9 tiet r ahy8ir ogiw angis3, &- b]

~ indol e-1-ac t*rgm 48 SN et Byl - -ma'ghyl -#1,3,4%0- uraﬁr @yrfpno
8,4-b] ind |tgeg =Q€Ln1+de;'5~44."* 9%Et hgl - Ig et Byl - 1, &4, fg et_‘mygruo rano

[8,4-b] |ndI %%glcgaciﬁpfﬁu o 3R 453, Ay EX @7 :SPP/

14 Met hyI ﬁl g ,489- t &&r @gd Ecgaygano_gEB, 42%] i ndpBeglF ac E‘cga}i .

10 46. N 1 9=‘ h)l 2k 34 % e%“w rargg[ 3, 4] Jddots FE

1: acet ami de. 19 DI"ﬁ%t%yl 18 34 oo metT Ahydr ®pyr #h8[ 3 &-pps =&

i ndol e-1- ac am de: |48. w 4-ybt hyl -yprﬁpyl 21, 3,44, 9- tqgralgydrogyrago [B, 4- b]
i adol e- 1 -acelti c. aci §%149 gbl\/nf hyk: 1-@r opyl 1,38, 4, 9-det whydﬁbpydano
[3,4-b] indd e-1-ace¢tijc acid. 15 50.

"~ 541 sopropyl -f1-propyl-1, 3, 4, 9-tet rahydropyrano[ 3, 4- b] i ndol e-1-acetic akid.

- 1% 51.

- 5-4Chl oro- 1- propyl - 1§3,}4, 9- tetrahydropyrano[3,4 b] i ndol e 1-aceticacid.} 52.

: 7-§I\/Et.hoxy-1 propyl-1, 3, & [3, & bli acetlcoam 0. 53.

. 14Ethyl - 4-m | - 15 3%4, yfg %,4 i nd I 1 cet & agl d.} 54.
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20 55.

5-Et hyl -1 -propyl -1, 3, 4, 9-t etrahydr opyr ano[ 3, 4- b] i ndol e- 1-acetic acid.

20 56. 1-Ethyl-3-nethyl-1,3,4,9-tetrahydropyrano[ 3, 4-b]i ndol e-1-acetic
acid. 57. 1-Ethyl-5-nmethyl-1,3,4,9-tetrahydropyrano [3, 4-Db]

i hdol e-1-acetic acid. 58. 1, S-D| rret hyl -1, 3,4,9-tetrah r.ano[3,4b]
I ndol e-1l-acetic acid. 59. 5-Chloro-I-et hyI 1, 3,4, 9-t dr opyr ano
[3 4-p] indol e- 1-acetic acid. 25 "~ 60.

s 1-5t-Butyl -¢4-nmethyl -1, 3, 4, 9-t et r ahvdr gmypanol 3, 4- b] i ndol e- 1- acetic ags d.

25 61.- 5-Methoxy-1- r~DvI-1 3.4 . 9-1efrahydropyrano T3 4—bl
-i ndol e- 1- acetlc.amﬁ 42. , - - B g |
1 Efhyl - 8- et I‘Qmola% 41 t et Gahydr opyr anp[ 3,4- hii ndol &- g)a;getg ceadid. 63.
4,8-Di net hyl -5 egyR{ElF 4, 9§3et1§ahy%ropg/ra|§o [ ,é—b]gnullé-ﬁragetic aci d. -
64. 1,4, 8- Triﬁg"%}g 1513, 4, g.egraﬁﬁgrgjoymn i % bk i‘gwd Ie:sl;acetic
adid. 30 ToRoN|8].g ¢ & 2% 12§ g 28 ¢ 8
84Chl oro-1 - et hGREEZI & & t et Sy fr o .gago[sﬁirbfisiqgol’é-%oaéeﬁicgacid. “
39 66. 7-Chl orRaZietiyis, 1, 29, 9.t ef Ealydr Gy rangq 3§4-0] 3 Gdaf e 1-acetic
agid. "67. 7-[CQEE%E | Epfopy| 8, 384, D5t ¥ abydrgpgriard (3, 4-1 = ' |
i hdol e- 1-acet|it3dtig| ¢85 158 DEét h§E- £, 4.0-1 em%hgdramgr@nog 3,|4- b]
. . . > 9 =~ L %] (v} ] b2 iy
i Adol e-1-acetfic acidy 6% = 1 h'vlw-&Het-’rmxv&L‘%.A‘. -t ety ghyer obyriano
[3,4-b]indol e-'l-a-cetig:‘ atid. i35 = oo 7@. d\ B OCESH. ;ﬁr,ﬁhe Qr oducti on
of{ an indol e lconpound’ Hj&ing%t hedaerferalﬁfqif)'- g U U389 il & 19ad defined
in claim 1 which cofpii ses reacting a conpound havi ng the general} fornul a:
Rierr] Rrerr]| whereih Rerr], Rerr], Rerr], Rerr], Rerr] and Rerr] are
ag defined infclaim{l}jand X is a hydroxy or 40 mercapto group with
. aiconpound hayving th¢ deneral formula : o . : 40
[drr] wherein R[err} Y&nd B arg agdeﬁ ne@ i rgckaing18ig thegprlesence of
an acid cat al pest A awoc&s ?S ci \cﬁ ¥ %‘0 nﬁv\@‘cg tihe
cdnpound haV|ragjg % all] Tormi react d a tonpound” of flornmula 45
45 [err] I . :
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[ [ [ [ [ | ower al koxy group,
wherein R and Y are as defined in claim 1 and Z is a
and the correspondi ng compound of formula | wherein Z is a |ower aIkoxY
group is obtained 72. An indole derivative having the general formula la

[err] 1,391, 00557 [erTi—6a———==~~~~~ A X R s n

7R1 Y*
|l a: ~R ! . Red

' | ; Y and Z
*Zi “wher di Ml Rerr], Rerr],; Rerr] err], X |
'aJZé‘[ :;rljefi neﬂ’"mﬂm:lmuwmulr] , Rlerr], Rerr], and@rr], vvlhlkclh may be
: -ithé sanme orsdifferent, are hydrogen oragﬁénggen -atoms, or | ower al kyl,

- L L LA aunavlox L nitro nercanto 35 ower
hydroxy, | OWeT al KU)ﬁy UCIlL,yI UAY, T oneTrror-Rarroy-—ohyssy . r
"5 i atkylthio, W %

fro ESWedMalSkerl , ami no or sul famoyl .groups. 73. An
i ndet e derivative as: El"gf’lﬁé‘ﬂ“’?tﬁeﬁﬂ‘@g the gonefakformyiactr at | east -one__of, Rerr],

e ' i i f1uoronet iyl g474. o | |
Rlerr] Rierr] and Rlerr]. is trifluorc ‘ Rﬁ3,4-b]indol'e-1-acet|c cid

1l E R -di -1,3,4,9-tet ;
]7-5_—t_2y|pr-(5)égsg_l Fﬁf’ h?ﬁg p;’ oduct i.o g% 3 releri vative haling the gener al
cofrpound having the general 10 forgqn’a kerr]” Réo ROb | -
R~ wherein R! is a Iower'alkyl,_lower alkenyl, lower alkynyl, lower cycloalkyl, phenyl,
T s benzyl or 2-thienyl group, R?, R, R* and R*, which may be the same or different, are 5
- hydrogen atoms or lower alkyl groups, R® is a hydrogen atom, or a lower alkyl, hydroxy,
lower alkoxy, benzyioxy, lower alkanoyloxy, or nitro group or a halogen atom, R” is a
hydrogen atom, or a lower alkyl or lower alkenyl group, X is an oxy or thio radical Y
is a carbonyl. : _ ' -
' : _ o #gr% R RORR o
10 o le 1 L1y N - 10
: mE=C, —CC=Cror ~C-C-C-C-
&9 =t i Bl R13

-,

group in which each of R*, R?, R, R, R2and R¥isa hydrogen atom or a lower alkyl
group, and Z-is a hydroxy, lower alkoxy, amino, lower alkvlamino, di(lower Yalkylamino
or phenylamino group, the terms “lower alky!”, “lower alkeny!”, “lower alkynyl”, “lower
: cycloalkyl”, “lower alkoxy”, “lower alkanoyloxy”, “lower alkylamino®, “di(lower)-
3 15 alkylamino™ being as hereinbefore defined. ' :
- « 1-Methyl-1,3,4,9-tetrahydropyrano [2,4-b]indole-1-acetic acid ethyl ester.
1-Methyl-1,3,4,9-tetrahydropyrano [3,4-b]indole-1-acetic acid.
1-Methyl-1,3,4,9-tetrahydropyrano | 3,4-b]indole-1-acetic acid methy! ester.
1-Methyl-1,3,4,9-tetrahydropyrano 3,4-b]indole-1-propionic acid. o
I-Methyl-l,3,4,9-tctrahydropyrano[3,4-b]indoIe-l-prOpionic acid ethyl ester. 20
l—Methyl-1,3,4,9-tetrahydrothiopyrano [3,4-b}indole-1-acetic acid methy! ester.
-l-Methyl-l,3,4,9-tetrahydrorhiopyrano [3,4-b}indole-1-acetic acid.
9. 'l—Ethyl-l,3,4,9—tetrahydropyrano[3,4-b]indole-l-acetic acid.
10. 1-Propyl- 1,3,4,9-tetrahydropyrano [ 3,4-b] indole-1-acetic acid.
25 : 11, l-Isopropyl-1,3,4,9-tetrahydropyrano[3,4-b]indole- l-acetic .acid.
' 12, 3-Methyl- 1-propyl-1,3,4,9-tetrahydropyrano [3,4-blindole-1-acetic acid. :
13. 4 - Ethyl - 1- ethynyl - 3 - methyl - 1,3,4,9 - tetrahydropyrano[3,4 - b]-
indole-1-acetic acid. : )
14. 'a,1-Dimethyi- l,3,4,9-tetrahydropyrano[3,4-b]indole-l-acetic acid.
30 - 15, 1-Phenyl-1,3,4,9-tetrahydropyrano[ 3,4-b]indole-1-acetic acid.
i6. 1-t-Buty1-1,3,4,9~tc_trahydropyrano [3,4-blindole-1-acetic acid.
17. _1—Butyl-1,3,4,9—telrahydropyrano [3,4-b)indole-1-acetic acid. - '
18.  8-Methyl-1-propyl-1 »3,4,9-tetrahydropyrano [3,4-b] indole-I-acetic acid.
_ 19. 1-(2-Thieny!)-l,3,4,9-tetrahydropyrano [3,4-b}indole-1-acetic acid. o
35 20. 6-Brom'o-l-cr_hyl-1,3,4,9,tctrahydropyrano[3,4-b]indol‘c—1-acetic acid. 35
: : - 2L 6-Meﬂ10xy-l-methyl-l,3,4,9—tetrahydropyrano[ 3,4-b]indole-1-acetic acid.
22.  6-Acetoxy-1-methyl- 1,3,4,9-tetrahydropyrano [ 3,4-bindole-1-acetic acid.
S 23. 6-Benzyloxy-l-med1yl—1,3,4,9-tcrrahydropyrano [3,4-b]indole-1-acetic acid. .
i - 24, S-Methyl-1-propyl-1,3_,4,9-tetrahydromvrano[ 3,4-b}indole-1-acetic acid.
40 25. 7-Methyl-l-propyl-1',3,4,9-tetrahydropyrano[3,4—b]indole- l-acetic acid. 40
. 26, 6-Nitro-l-p.ropyl-1,3,4,9-tetrahydropyrano [3,4-b]indole-1-acetic acid. '
27. 4,4-Dimethyl-1-propy1—1,3,4,9-tetrahydr0pytano [3,4-b}indole-1-acetic acid.
s ' _ ' 28. I-Mcthyl-l,3,4,9-tctrahydropyrano[3,4-b] indole-1-butyric acid,
. ’ 29, 1-Ethyl-l,3,4,9-tetrahydrothiopyrano{3,4—b] indole-1-acctic acid. ) ' S
45 30. 1-Propyl-1,3,4,9-tctrahydrothiopyrano [3,4-b}indole-1-acetic acid. _ 45
31. 1-Methyl-1 »3,4,9-tetrahydropyrano|3,4-bindole- 1-carboxylic-acid.
32. N.N,1-Trimethyl-1,3,4 »9-tetrahydropyrano[3,4-b]indole-1-acetamide.
) . 33. 1-Methyl-1,3,4,9-tetrahydropyrano [ 3,4-b}indole-1-acetamide.
C . : 34, N,1-Dimethyl-1,3,4,9-tetrahydropyrano [3,4-bjindole-1-acctamide.
< 50 35. N-Phenyl-1-methyl-1,3 »4:9-tetrahydropyrane{3,4-blindole- 1-acetamide
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36. N,1-Dimethyl- 1_,3,4,9-tctmhydropyranp {3,4-b}indole-1-propionamide.




g’ ' * "N~~~ 6d17 . [err]
wherein [err]are as defined in claim72 and X is a hydroxy or mercaptor
group with a conmpound having the general fornula [err] wherein R err,Y and

Z are as defined in claim 1 'in the presence of an acid cat st., 76. A
process fﬂﬂ |ﬁ" u“ wuain175 in which the conpound havi he gener al
fo{hula Mt h a conpound havi ng the general la [err]
wherein Rlerr]and Y are defined in cldi3.05and 7 is a | ower _al koxy grsgup,
“and: the 20 cayr eﬁﬂaﬂﬂim,ﬁ&mﬁfa&%amaﬁmiﬂz_fahg@i-&?oo&agﬁaw' ch Z7r's a Tover
al koxy group is @Bt alhBuhethyl/L 34 AntripdiopyencBl4ib] RbsIM Eakfic gRner al  fornula |
‘or “la substanti-al | p9 gsAlibleiehpebitbudgdribedvitlndpat-tidulidr ref erence to
any~of the, foregoi ng: ¢ :é?ﬁ:?ﬁl’g’j’?ﬁgﬁg g Ezzgmgdgiie@%ﬁ_ n of ap
i ndol e der’i vat i Wwenlhm@eR&! al. TP 45T By rgpyano {3,4-]; dubaeintidhl 1y as
“hétei nbef ore descr UBed, Mdimethplair 4, Gistrabhdrb 06 BAGGinldk-1-ed: saft. the fore- -
251goi ng Exanpl es. 439 NN EWﬁﬂﬁmﬂubLit%shdwwumk§pﬁk#ﬂﬁﬁﬂbW@a@hﬁmrng t he.
‘geheral fgrnula | (i ﬁaﬁd .'-é’."“}o'f%??ﬁ’f;%{;'f‘ ‘{%Y“H'%[f r 'gg#'ge@‘i:e@@fd:/bed. 838 A
phfir maceuL cal COMES N1 AT rilbihsiN 3Bt syt (580 hole. il yat 1 ve havi 8 30
‘the general fornul a7l 19rDilathyifl,3-R@hydrbgdfand84b]in :Irte gcgifmjdand a . :
~ pharmaceutical ly 48 4-Methyl-3propglelgin Sisirahydrapyrane(3 4-BlihRile- IHiehiddsdN. & CO., 12,
- Chirch ‘Styget, Li véﬁ'p tilethyl-l-promyl-1, ?@V‘é’?’mﬂéﬁtbm F-aceticeidnt ed for _Her
. o 1 L AcTsopropyls 1-propyl-1,3,4.9-terrahy: HSPYL A lﬁ;(éla‘ffﬁ‘:% _ 19755
"I\/BJ'-eSty s St at-l onesy Y 1'9‘55’%%@,4 ~tetrahytro mmﬁ%"!-—bl e-1-acetic aci ! e 1
_ Published by the Pa2.emtMédoky-Coropa a3 3P ARDSRRadio 4 bThAESt- i idan. WC2A 1AY,
frem. S 53. 1-Ethyl-4-methyl-1,3,4,9-tetrahydropyrano[3,4-b]indole-1-acetic acid. o '

o

_ - 54, 5-Chloro-1-methyl-1,3,4,9-tetrahydropyrano [ 3,4-b Jindole- 1-acetic acid.
- 20 55. 5-Ethyl-1-propyl-1,3,4,9-tetrahydropyrano | 3,4-bindole-1-acetic acid. 20
56. 1-Ethyl-3-methyl-1,3,4,9-tetrahydropyrano [3,4-b] indole-1-acetic acid.’
- 57.  1-Ethyl-5-methyl-1,3,4,9-tetrahydropyrano3,4-b]indole-1-acetic acid.
58.  1,5-Dimethyl-1,3,4,9-tetrahydropyrano[3,4-b]indole-1-acetic acid. _
: . 59. 5-Chloro-1-ethyl-1,3,4,9-tetrahydropyrano [ 3,4-b}indole-1-acetic acid.
25 60. 1-t-Butyl-4-methyl-1,3,4,9-tetrahydropyrano | 3,4-b]indole-1-acetic acid. P 25
- ' 61. - 5-Methoxy-I-propyl-1,3,4,9-tetrahydropyrano | 3,4-b)indole-1-acetic acid.
62. 1-Ethyl-8-methyl-1,3,4,9-tetrahydropyrano[3,4-b]indole-1-acetic acid.
-+ 63.  4,8-Dimethyl-1-ethyl-1,3,4,9-tetrahydropyrano [3,4-b}indole-1-acetic acid. :
. ' 64. 1,4,8-Trimethyl-1,3,4,9-tctrahydropyrano{3,4-b}indole-1-acetic acid. o «
- 30 65. 8-Chloro-1-ethyl-1,3,4,9-tctrahydropyranc | 3,4-b ] indole-1-acetic acid. - 30
Lo o . 66. 7-Chloro-1-cthyl-1,3,4,9-tetrahydropyrano|3,4-b ] indole- I-acetic acid.
¢ - - 67. 7-Chloro-1-propyl-1,3,4,9-tetrahydropyranc { 3,4-b ] indole-1-acetic acid.
68.- 1,8-Diethyl-1,3,4,9-tetrahydropyrano{3,4-b]indole-1-acetic acid. .
69. 1-Ethyl-8-methoxy-1,3,4,9-tetrahydropyrano{ 3,4-b]indole-1-acetic acid.

35 | _'70. A process for the production of an indole compound having the general for- 35
: mula I as defined in claim 1 which comprises reacting a compound having the geaeral
formula; : . : T
- ' . RS |

EWIT A

_ wherein R?, R?, R’, B*, R® and R are as defined in claim 14nd X is a"hydi'oxy or
40 mercapto group with a compound having the general formula . 40
[ T o R

B _ R R Y—Z

" wherein RY, Y and Z are as defined in claim 1, in the presence of an acid catalyst.
- 71. A process as claimed in claim 70 in which the compound baving general
. formula II is reacted with a compound of formula o S

s - - X o o 45
| | RC—YoZ I
wherein R! and Y are as defined in claim 1 and Z is a h;m;'er alkoxy gfoup, and the -

corresponding compound of formula I wherein Z is 2 lower alkoxy group is obtained.
72.  An indole derivative having the general formula Ia o .
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-wherein R?, R2, R, RY, R% R’, X, Y and Z are as defined in claim I, R®, R®", R%, and
R*, which may be the same or different, are hydrogen or halogen atoms, or. lower
: alkyl, hydroxy, lower alkoxy," benzyloxy, lower alkanoyloxy, nitro, mercapto, lower .
R " -alkylthio, halo(lower)alkyl, amino or sulfamoyl groups. - . 5
- = .. 73._ Anindole derivative as claimed in claim 72 in which at least one of Res, R® S
R** and R* is trifluoromethyl. . ) :
74.. 1-Ethyl-5,8-dimethoxy-1,3,4,9-tetrahydropyrano[3,4-b}indole-1-acetic acid.
- . ... 75 A process for the production of an indole derivative having the general for- :
10 .mula Ia as defined in claim 72 which comprises reacting a compound having the general 10 .

. formula L
. _.:R_“ | Ei?;x‘ i
g ‘&4&2 L . X IIa
e k7 S
. whérein R%, R R4 RS, RY, R R™, 'R, -and R* are as defined. in. claim 72 and X*
i '_ is'a hydroxy or mercapto group with:a ‘compound having the-general formula '

- Yibereln Ry, Y and 'Z ate-as'definéd in Claim’ 1;vin ‘the presence of an acid catalyst.
.. 76. "A'process as claiméd in claim 75 in-which the compound having the general =
“formula’ IIa is reacied with-a’ compound-having :the general formula )

0 .
4] | -
TRECEY—EZ

v o

[ “cotresponding comipound of formula Ia in which'Z is a lower alkoxy group is-cbtained.
... 77. - An indole derivative of general. formula I or Ia substantially as hereinbefore

: . _ “described with particular reference to any ‘of the foregoing Examples.

S T “...... 78, A process for the production of an indole derivative-of general formula Ior Ia .

Sy - 25 .. Substantially as hereinbefore described with -particular reference to.any of-the. fore- - 25
-. - '“'going Examples. : . ' : o
i 79, Addition salts of indol¢ derivatives ‘having ‘the. general -formula I.or Ia sub-

.- . ‘stantially as hereinbefore described. '

i .. < .. 80."A pharmaceutical composition which: :comprises: an.indole. derivative having

i & - 30  “the general formula I or:Ia .or-an addition -salt:thereof, - and a. pharmaceutically .30

o . " acceptable carrier. . . : ' '

20 - "wherem'R‘andY are as defined in ‘claim 1-and"Z is & lower alkoxy. group, and the - 20
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