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- do hereby declare the invention, for which we pray that 2z patent may be‘gtan:cd tg )
us, and the method by which it is to be performed, to be particularly described in and
P o by the following statzmenti~— - o . L
L. . .7 "The present invention relates to pyranoindole and thispyrancindole derivatives, -
10 to processes for their preparation and to intermediates used in these processes. 16
i : More specifically, the present invention relates to pyrsncindole and thiopyrano-
indole derivatives possessing valuable pharmacologic propertics. For example, these
_ : derivatives ‘exhibit useful antidepressant properties at dosages which do not elicit
i - undesirable side effects. Furthermore the present derivatives exhibit properties useful L
- 15 for the treatment and prevention .of ulcers. The combination of these pharmacologic i5
.. properiies together with a Jow. order of toxicity render the pyranoindoles and thio-
. pyranoindoles of the invention therapeutically useful. o '
. Only a rather limited number of reports dealing with pyrano[3,4-b]indole
. . derivatives are available. In the few that do exist, pyranoindoles are treated more in
’ ‘20. the manner of chemical curiosities. For the most part these reports discuss the pre- . 20
" - paration of pyranoindoles in which the pyran portion thereof exists as a lactone. For :
example, see H. Plieninger, Chern. Ber., 83, 271 (1950) and S. Sakurai and T. Ito,
Nippon Kagaku Zasshi, 78, 1665 (1957); [Chem Abstr., 54, 1488f (1960)].
IR The thiopyranoindoles of the prior art, for example, 5-(3-aminopropyl)-1,3,4,5- '
" 25 tetrahydrothiopyrano[4,3-b]indole, M. E. Freed; ef dl., J.'Med. Chem., 7, 628 (1964) 25
T e o are distinguished from the present compounds of this invention by having a different :
. . ring structure and by lacking substituents on the thiopyran ring. ,
The pyranoindole and thiopyranoindole derivatives of this invention are charac-

. T

A terized by having an amino{icwer)alkyl radical attached to a pyrano[3,4-b]indole or .
bo» - ag thiopyrano[3,4-b]indole nucleus. The preferred derivatives of this invention are - 30
: i represented by formula I, - ’ :
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do hereby declare the invention, for which we pray that a patent may be
granted to . us, and the nethod by which it is to be perforned, to be
~partigutarty described1Tm and by the TOITOW ng Statenent.- by Ihe present.
inveion relates to pyran0|ndole and t hi opyr anoi ndol e derlvatlves 10
cesses for their preparation and to internediates used in these

se%, 10 More specifically, the present inventi-on: re%£§§§_to

i ndol e and t hi opyrano- :i'ndol e derivatives possessing v bl e
ol ogi c_properties. For exanpl e, tq§§§74er|vat|ves exhibrt useful ,
pressa '

-e+-f~c1-t-crrrdesrr-a'b1—e~srd'6“
% sN~fur t her nop #hichB' jsleseslky! aebye s qlc\? ‘ﬂi it a’g) @‘é %gg;
f I3 7w,

e treatment IS 1&.&31 %\fg’) km, alk @ﬁﬁ% b Qf hids

col ogi ¢ 15 jpidnakl 118%: a!‘%f heal{1 Giebr af d:haax(miei)yamender
ranoi ngol es wadichl bhloﬁnulap-y-mmmmf Ofwmulﬂﬁ“(t!hﬂ‘ alkwﬁame!eocd ﬂxdmer apeutical I§'

. Onlyarather limted nunber o epor . 1.0g -
[3, 4-b]indol e derivati veR' % ﬁfﬁﬁﬁ?& 8%3% @w t hat do exi st S
i ndol-es are treated nore in manner of cheni cal -

Lties. For tiagRrefDRE, RO R KESE, Rt ndlRS CinSBydidgen @riewer sk qaar ation R
anoi ndol es iR oudi E‘hmteh@h taﬂa o9rt difament h@qm@)ffm@xﬁlst‘.;@ha@‘awggone :
),

anpl e,10see I—PY“PF"P ‘i’ *"ky Ry amddy’ ‘°ge‘8§3 with the o g',’ kur ai
Moo W pporigighly gs.mmyl R o T s
Layil Dbl

- 1488f
1. The thiopy X0is oky@ tﬁBléiABYaiEﬁewc £yl XéenpliloRer)aikyl or an '

m nopr opy! ) - dmifs(lbyé)aligh radical of EtrmalhydAk+-INRORY whada [k 3 b) alkles] e, N
ed et 1l ., Jelegpdfronthem , 7, 628 (1964) --25 are distinguished from

esent corrpounds of t 1o 1V o R 1 4 apdbhigrepy ring
ure and by | acking suﬁt#tuéhﬁz%{%% gﬁfﬁ%ﬁ‘yﬁaﬁ rlﬁng The '
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entitled to the full range of their definitions as listed above, so thar Alk, R* and R’
of Alk—NR®R* linked to position 9 need not necessarily be the same as AIL R® and :
. _ R of Alk~NR®R® linked to position 1. _ «
25 . Various processes for the preparation of the compounds of formula I are disclosed. - 25
: The terms “piperidine”, “morpholino” and “pxperazmo” as used herein designate
. that these heterocyclic systems carry a subsnmem at positions 1, 4 and 1 of the~ .
" respective ring systems, A °
The term “lower alkyl” as used herein cont.mplates both su‘axght and branched . -
30 chain alkyl radicals conmxmng from one to six carbon atoms and includes methyl 30
" ethyl, propyl, isoproryi, butyl, isobutyl, 2-methylpentyl and the like.. . '
The term “lower alkenyl” as used herein conternplates both straight and braached
chain alkenyl radicals containing from two to six carbon atoms and includes vinyl,
o . allyl, 1-propenyl, methallyl, 2-ethyl-3-butenyl and the like.
35 The term “phenyl(lower)alkyl” as used herein contemplates a phenylalkyl radical 35
in which the alkyl portion thereof contzins from one to four carbon atoms and mcludes _
bmzyi, phenethyl, w-methylphenethyl and the like. ,
“'The term “lower cycloalkyl” as used herein contemplates saturated cyclic hydro-
_ : carbon radicals containing from three to six carbon atoms and includes cyclopropyl,
40 cyclobutyl, cyclopeniyl and the like. -40
The term “lower akOXY” as used herein contemplates both straight and branched
chzin alkoyy radicals containing from one to four carbon utoms and includes methoxy,
ethoxy, isoproposy and the like.
The term “lower alkanoyloxy” as used herein conte’np'ates both straight and
45 branched chain alkanoyloxy radicals containing from two to six carbon atoms and 45
includes acetoxy, ptomonyloxy, hexanoyloxy and the Iike. :
The term “hsio” as used herein contemplates halogens and includes ﬁuorme, Co.
chlorine, bromine and iodine. '
o The compounds of formula I are capable of forming acid adux.wn salts with
'S0 . pbarmaceutically acceptable acids. Such acid addition salts are mcluded within th» 50
scope of this invention. - .
The acid addition salts are prepared by rescting the base form of the appropriate
compound of formula T with either one to four equivaients, depending on the nuruber
of basic nitrogens in the compound, or preferably with an excess of the appropriate -
55 acid in ‘an organic solvent, for example, ether or an ethanol-ether mixture. These 55
salts, when administered to mammals, possess the same phannacologlc activities as
the corresponding bases. For many purposes it is preferable to administer the salis
rather than the base compounds Among the acid addition salts suitable for this pur-
pose are m.lts such as the sulfate, phosphate, lactate, tartrate, malwte, citrate, hydro-
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Ak, [err] of [err ]quttkM{'eixl “P@c}ppl&hﬁdca&icgl ’, BRGol A ,%c& ¢ Press, New
i rT _and [Sépglf nd & pndan,|d9¢4epy. FS--83nked to position 1. _ : :
as Ak, [err ]1 sa e . I\?kore specifically, as noted in the latter reference the antidepressant properties 15
' : ~ of a compound may be demonstrated by its Capacity t0 antagonize the depressant
effects of reserpine, Furthermore, it is well documented that reserpine in animals
produces a model depression which can be used for detecting antidepressant properties.
Accordingly, the compounds of the present invention antagonize reserpine effects in-
20 mice at doses ranging from about 1 to 100 mg/kg. Several of the preferred compounds, 20
-. for instance, . o )
1-[(2-dimethylamine) ethyl]-1-methyl-1,3 #.9-tetrahydropyranc{3,4-blindole  cxalate
(Example 309), : L : ' T .
n 1-methyl- {3- (methylamino) propyl]-1 ,3,4,9-tetrahydropyxano[3_‘4-b]indol oxalate.
25 (Example 310), . : 25
. 1- [3-(di‘methy!amino)propyl]-l-methyl-1,3,4,9—t_eu'ahydtopyrano{3,4-b]indolc oxalate -
(Example 312), s ' '

. - L 1-[2-(dimethylanﬁno)ethyl]-l-propyl-1,3,4,9-ten'ahydropyrano[3,4-b]indole maleate
o . 77 (Examplc 330), : ' . -
30 1-[2-(dimethylaminoethyl]-1-’nethyl-9-propy1-1,3,4,9-tetrah§rc§xop3'rano[3,4-b]?.ndole 30
e o __maleate (Example 683), and ) : . '
3 o Lo 1-[2—(dimethylarm‘no)cthyi]-9-ethyl-l-methyl-1,3,4,9-te1:mhydrothibpyrano{4,3-’!‘*]-

; indole hydrochloride (Example 911),
.- . antagonize the effects of reserpine in mice at dose ranges from about 1 to 15 mg/ke.
35 When the compounds of this invention are used as antidepressants in warm- 35
o ‘blooded mammals, ¢.g. rats and mice, they may be used alone or in corubination with
pharmacolagically acceptable carriers, the proportion of whick is "determined by the
‘solubility and chemical nature of the compound, chosen rouie of administration and
standard biological practice. For example, they may be administered orally in solid
form containing such excipients as starch, milk sugar, certain types of clay or so forth. 40
They may also be sdministered orally in the form 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, ' ' . :
45 The dosage of the present therapeutic agents will vary with the form of adminis- 45
. tration and the particular compound chosen, Furthermore, it will vary with the
particular host under treaiment. Generally, treatment is initiated with small dosages
substantially less than the optimum dose of the compound. Thereafter, the dosage is
.- increased by small increments watl the optimum effect under the circumstances is
. _ 50 reached. In general, the compounds of this invention are most desirably administered 50
Y e _ at a concentration level thar will generally afford effective results without causing any
S harmful or deleterious side effects and. preferably at 2 level that is in a range of from
“.about 0.1 mg 10 about 50 mg per kilo per day, although as aforementioned variations
- .-+ will occur. However, a dosage 'level that is in the range of from about 0.5 mg to about
“ ] - 55 25 mg per kilo per day is most desirably employed in order to achieve cffective results. 55
. o ic compounds of formula I of this invention possess another useful pharma-
cologic property; that is, they are useful antiuicer agents. More particularly, the said
compounds of this invention exhibit antiulcer activity in standard pharmacologic tests,
. for example, the test described by D. “A. Brodie and L. 8. Valitski, Proc. Soc. Exprl.
60 - Biol. Mcd, 7 13, 998 (1963), based on the prevention of stress-induced ujcers. 60
: : ~ When the compounds of formula I are employed as antiuicer agents, they may be '
formulated and administered jn the same manner as described above for their use as

.
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- II(X*=0H) _
* With reference to this process phenythydrazines of formula III and the hydroxy-"
_aldehyde of formula IV are reacted together according to the conditions of the “Fischer
. Cd - * Indole Synthesis”, for example, see P. L. Julian, E. N. Myer and H. C. Printy,
Loy ' o i1 - - “Heterocylic Compounds”, R. C. Elderfield, Ed., Vol. 3, John Wiley -and Sons, Inc,. 15
A " New York, 1952, pp. 8-—11, to form the desired starting material (II, X*=0H).
i - The phenylhydrazines of formula Jil are either known or are prepared according
P to known methods. A convenient method involves the diazotization of the appropriately
. substituted aniline 1o give the corresponding diazo derivarive. The latter compound .
20 is then reduced with stannous chloride or sodium sulfite to give the corresponding - 20
: phenythydrazine, see L. F. Fieser and M. Fieser, “Advanced Organic. Chemistry”,
Reinhold Publishing Corporation, New York, 1961, p. 734, ; co
The hydrozyaldehydes of formula IV are either known, sec for exsmple, “Rodd’s
. Chemistry of Carbon Compounds”, S. Coffey, Ed., Vol. I d, 2nd ed., Elsevier Publish-
P .25 " ing Co., Amsterdam, 1965, pp. 44—49, or they are prepared according to known 25
P ~ methods. A convenient method involves reduction of an appropriate’ lactone of
: -+ formula o . e :

° =L~cn2¢: (¥ JRE)C (R (R’)—é

: - with bis-(3-methyl-2-butyl)borane, H. G. Brown and D). B. Bigley, J. Am. Chem. .
30 Soc., 83, 486 (1961), diisobutyl aluminum hydiide, L. I. Zakharkkin and I. M. 30
Khorlina, Tetrahedron Letters, 619 (1962) or sodium aluminum hydride, L. L. :
- Zakharkin et al., Tetrahedron Letters, 2087 (1963). The appropriate lactones utilized
in this condensation are either commercially available, for example, 3-valerolactone,
-a-methyl-butyrolactone, or they are described with a variety of methods for their pre- .
35 paration in organic chemistry textbooks; such as the textbooks, Methoden der 35
Organischen Chemie”, Houben-Weyl, E. Muller, Ed,, Vol. V1/2, Georg Thieme ’
Verlag, Stutrgart, 1963, pp. 561--852 or L. F. Fieser and M. Fieser, “Advanced
rganic Chemistry”, cited above. _
. Alternatively, the starting materials of formula II in which R% R3, R* and R" are -
40 - hydrogen and X! is hydroxy are prepared by lithium aluminum hydride reduction (N. . 40
_ G. Gaylord, “Reduction with Complex Metal Hydrides”, Interscience Publishers, Inc., -
New York, 1956, pp. 322—370) of compounds of formnla V described by T. Y. Shen,
U.S. Patent No. 3,161,654, Dec. 15, 1964: " :
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Ed o Acadeni c Pres §thyl_?g'§\ﬂple derivative. The lacter compound is then converted to the. desired. starting _

Miaterial of formula 1T (X* = SH) by a procedure similar to that described by N. N.
- Suvorov and V. M. Buyanov, Khim.-Farm. Zh,, 1, (1967), [Chem. Abstr. 67, 73474a :
20 . (1967)1, for converting 3-{2-bromoethyl)indole 1o indole-3-ethanethiol (II; R, R®, 20
R*% R* and R*=H- and X'=SH ). Accordingly, the appropriate 3-(2-bromoethyl)-
indole derivative is treated with sodium or potassium thiosulfate to afford the corres-
ponding sodium or potassium 8-(3-indolyl)ethyl thiosulfate derivativs, respectively;
s namely the desired starting materials of formula i1 (¥ =-—5—80.Na or ---§—80,K). -
e . 25 Treatment of the latter product with strong alkali, for example, sodium or potassium 25
o - hydroxide, yields the corresporiding bis[w-(3-indolyl )ethy! jdisulfide derivative. Redue- o

N S . - tion of the latter compound with lithium aluminum hydride gives the desired compounds )
(_\ I T of formula I1 (X' = SH). - -
o e . " Alternatively, the preceding thiosulfate derivative is treated with acid, for :
: -~ 30 . cxample, dilute aqueous solutions of hydrochloric acid, sulfuric acid ‘or phosphoric 3¢

acid, to give directly the latter compound of formula I7. .
. It should be noted that the preceding processes may not be entirely practical for
the preparation of the compounds of formula i1 in whick X! is mercapto, —85—S0;Na
_ or —8—S0,K, and R® is hvdroxy or lower alkanoyloxy. For this reason, the preferred
" 35 staring materials of formula II for the ultimate preparation of the. compounds of 35
formula I in which R® is hydroxy or lower alkanoyloxy and X is thio are the corres-
ponding compounds of formula I in which R* is benzyloxy, ie., a hydroxyl with a
protecting benzyl group or otker suitable protecting group, see J. F. McOmie,
. .+ “Advances in Organic Chemistry”, Vol. 3, R. A. Raphael, ot al. Ed., Interscience Pub- '
40 . lishers, New York, 1963, pp. 191—294. When the latter compounds are used as starting 40
: materials in this manner, they are first subjected -to the process (IT + VI —s VII),
described below. Subsequently, the benzyloxy group is removed by hydrogenation, in .
.the presence of a caualyst, for example, 10%, palladium on carbon, just priorto afford-
ing the desired corresponding compound of formula I in which R® is hydroxy. The =
- 45, latter are converted, if desired, to the corresponding compound of formula I in which 45
‘ R is lower alkanoyloxy by conventional means, for example, by treatment with the
appropriate lower alkanoic anhydride preferably in the presence of pyridine. Likewise,

e it should be noted that similar use of the starting materials of formuia 7T in which X?
: is hydroxy and R® is lower alkanoyloxy by. conventional means. for cxample, by treat- -
50 ment with the appropriate lower alkanoic anhydride preferably in the presence of - 50
S pyridine. Likewise, it should be noted that similar use of the starting materials of
v - formula II in which X' is hydroxy and R® is benzyloxy to obtain the corresponding

compound of formula 1 in which R® is hydroxy or lower alkanoyloxy is also preferred.
The above described siarting materials of formula IT in which R?, R% RY, R, RS, :
55 . R7 and X' are as defined in the first instance are now subjected to a key reaction com- 55
prising the treatment of said starting materials with a compound of formula :

8 S : :

R
. .
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tPi nt Furthernore, it is well docunented that reserpine in aninals :
es a nodel depression which can be:used for detecting anti %epr-essant _ ;

ti &. Accordingly, the conpounds of ‘the present inventio t agoni ze

2rBi ne effgcts in 20 . mcé at dos_l%gl}tY ngi ng from about 0 100, -
kgg Sever H-he‘;ﬁwﬂ e A6 ST T G- B -RS-BRE
At hy an 3§§§3 O ey D LOOR T Wi T f by of e 1R S afl ol

| am no) pr opy l-] Hbplele > é?‘?ahydropyrano[ 3,4-blindole .oxalate 25 -

le 310), o "~ CR"R%, CRYRMCR™R* and A 5

3- (di nBt hyl ami no) propyl ] - 1- net ARI'RICEREGEIRY - - S :

e (Exanpl e 3%‘7 e)rfiix R, R, Ri2, R'S, R and_R'* ark hydrogen or lower alkyl, .. . . I

di et hyl ani nBhAEHRES LakiPRYEONReR? kGl PRV RPYE 2 @ERddbkbi ndol e

‘e (Exanpl e '388)CH,8QOR? and Aik'—CH,OCOR® in which R* is hydrogen or lower alkyl and |

di net hyl am n&t h‘ylt qi@ﬁ.hedmvh%l -9-propyl -1,3, 4, 9-t et rahydr opyr ano| 4,'3163]'-' e
10 (@) All*—L igghish phs o ideprspleedd® |, and 1- - 0 - .Y

met hyl ami no).et hy] - 9- et hya}lo' ] Y| ofwemudrSai@ihahydr ot hi (')_p_y_r'.éno -
[4,34p] - indole hydrochloride E%% &5%;&1 chqa%mg,@ni ze the effe_ct'_s"'oyc

res ine in mce at dose 1g‘anggsﬁﬁ‘.from&]?boqtjl]t&él t0d15ﬁ Jkg&ggﬁag R
VMhenid he .conpounds waein Ri'el ‘gﬁ) Rk BH, BY end Bigaregs ?ﬁ j a9es e s h e ny -
35 oded ‘mamal s(%%ﬁxr %{u‘%‘é .@‘EE?& h oﬁﬁ‘r‘ R ATBIE T Jt

~ 1

ationith p%ygrﬁﬁan%&ojgh% ¥ gﬁﬁaﬁsrtdné_{‘s,’ the proportion o
I s. det er m nedg)mypwiedikys aldherdyi(foyerdatig,alem cal nature of the conpound,
rout e of -adfndb+MNR'Ron whivh Al Rided B° e of ddfipeialn terfagtinstece, igghe

- - agid, Faaly St fo 4 £ formula VII in which RY, R?,
e, they my B RSl ldn ovprra et T R

e
. Il 4+ R—C—Z—> : e

ROR

/- R

® R Z
_ Thereafter the appropriate compound of formula VII is converted to the desired :
) : pyranoindole’ of formula I according to the processes described hereinafter or is :
25 actually the desired compound of formula I in the case where Z is Alk—NR*R®, as - 25
described above. ' S : -
In practising the condensation (X1 + VI —> VII) a solvent is used generally as -
© & reaction medium. Any solvent inert to the reaction conditions may be used. Suitable
. solvents include aromatic hydrocarbon, for example benzene, or toluene, ethers and -
34 cyclic ethers, for example diethyl ether, dioxan, or tetrahydrofuran, halogenated hydro- 30
: carbons, for example methylene dichloride, or carbon tetrachloride and the like.
Benzene- and tetrahydrofuran are especially convenient and practical for this use. A
variety of suitable acid catalysis may be used for this condensation, for example, the .
type of catalyst used in 4 Friedel-Crafts reaction, i.e. p-toluenesulfonic acid, alumintm .
35 chloride, phosphorus pentoxide, boron trifiuoride, zinc chloride, hydrochloric acid, per- 35
chloric acid, trifluorcacetic acid, sulfuric acid and the like. p-Toluenesulfonic acid, .
aluminum chloride, boron triffuoride and phosphorus pentoxide are included among the
preferred acid catalysts. The amount of acid catalyst used is not especially critical and .
_ may range from 0.01 molar equivalents to 100 molar eguivalents; however, a range of . .
40 from 0.1 to 10 molar equivalents is generally preferred; however, note that the emount 40
' - of acid catalyst should be in excess with respect to the basic nitrogens that may be
- present in R7 of the starting material of compound II or the compound of formula

1
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22{ H/ﬂjy i-h'yst andard pharmacol’ogi ¢ tests,: fror --exanpl'e,- ‘the t elst__éde-lscr :\}Egd._
by D. ‘A Brodie and L. S.:Valitski, Pro®-$»cz Exptl. 60. = - Biol. . kd..,

o o e R A L O oA o St Gobmisas they

60 -Waen -t he -conpo d ‘dhove ng .%:i the st nMre Qif da 11 'ﬁgécf'-bed 2bove

ey, b f or mipat ed_anteadiltbsjeibatidd & Bodanile MANDET, & D00V,
r i ué | jd ©5 g@RdrrA@Rdihg ketoester is used. However, in the case where it s -

'_f OI‘__ ﬂhEI . U_S? ?S_ %Eixfggg prepare an acid.co:ifpound of fermula VII (R'=H) in which Z is

N AlK'~COOR** wherein Alk? is CR*R™ and R® js hydrogen (i.e,, an acid intermediate
o : of formula V1), it is preferable to first condense the appropriate S-ketoester of formula o
B P 25 VI rather than the corresponding S-ketoacid and then hydrolyze the resulting ester = 25 )
B ", product to give the desired acid compound. S
{ - Moreover, in the general pracrice of this invention it is often more convenient to
IR . ..... prepare the acid compounds of formuia VI (R”=H) by using the ketoester instead of
R . * - the ketoacid in this process and then hydrolyze the resulting ester product to the desired -
gL 30, acid, the reason being simply that the ketoesters are generally more readily available .30
C . either commeércially or by synthesis; : . _ :
S oo The hydrolysis of compounds of formula VII (R"=H) in which Z is COOR" or
I R - -Alk*COOR*® wherein Ak’ is as defined in the first instance and R*® is lower alkyl,
C e e 7 e ester intermediates of formula VII (R"=H), to their corresponding acids of o
35 formmla VII (R’=H) js readily effected by treatment with a suitable alkali, for -35
- - - example, potassium hydroxide or sodium carbonate, in aqueous methanol or aqueous :
.- ethanol or by treatment with lithium iodide in a suitable organic solvent, for example,
- collidine, see L. F. Fieser and M. Fieser, “Reagents for Organic Synthesis”, John
Wiley and Sons, Inc., New York, 1967, pp. 615—617. . -
40 _ The o, B-, v~ and 3- ketoacids and -ketoesters of formmla VI are either known, a0
... for example, ethyl pyruvate, levalinic acid, ethyl an-dimethylacetoacetate, and £2,8- :
- dimethyllevulic acid, or they are prepared by known methods described in general
organic chemistry textbooks. For example, a comprehensive review on the properiies
. and preparation of such a~, 8-; v- and &-ketoacids and -ketoesters may be found in .
.45, - “Rodd’s Chemistry of the Carbon Compounds”, cited above, Vol. Id, pp- 226—274. - - 45
o Thereafter these intermediate acids and esters of formula VII (R"=H) are con-
verted to compounds of formula I in which RY, R% R* R R% R% R? and X are

as defined in the first instance, and Y is —Alk—--NR*R® in which Alk is CH, or
, Alk'—CH, whercin Alk? is as defined in the first instance and R® and R® are as :
_ - 50 defined in the first mstance. This conversion is accomplished by amidation:, reduction 50
. « - . . and if desited N-alkylation of the indalic nitregen. The order of these steps is not

-critical. However, we have found the following sequence of these steps to be both
convenient and practical. . . :
S First, when it is desired to prepare the derivatives of the latter group of coms
. 55 pounds of formula I in which R’ js H, ie., N-alkylation of the indolic nitrogen is not 55 °
desired, cither the above acid intermediate or ester intesmediate may be employed.
. In the case where the acid intermediate of formula VII (R”=H) is employed, said
acid is subjected to amidation by treatment with 2 lower alkyl chloroformate, preferably
ethyl chloroformate, in the presence of triethylamin,e affording the corresponding miixed
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the first mstaqce and R* and R® are as defined in the first instance, the acid or ester
intermediate of formula VII (R"=H) is first subjected 1o N-alkylanon by treatment
with a molar ‘excess of the appropriate organic halide, namiciy a lower alkyl halide,
lower alkenyl halide, propargy! halide, phe')yl(lower)all'y iadide or ammo(lwrn Yalkyl
halide, respectively, in an inert solvent in the presence of 2 proton acceptor. Suitable
inert solvents include tetrahydrofuran, benzene, toluene and dimethylformarmide. Suit-
able proton acceptors include sodium hydride, alkali meial carbenate and triethyl-
amine. Preferred conditions for effecting this N-alkylation: include the use of sediua
hydride as a prowon acceptor and tetrahydrofuran as an inert solvent. Althougn the
optimum temperature and reaction time will vary depepdmg on the reactants employed,
the reaction is gencrally performed at the boiling point of the reaction mixture for a

- period of .30 minures to 48 hours.

The lower alkyl halidcs, lower alkenyl halides, propargv' hatide, phenyl(iower)-

alkyl halides and aminoaikyl(lower)halides employec- herein are either knows, for’

-gxampe, ethyl bromide, aliyl bromide and dimethylaminocethyi chloride, or they. are
" prepared by known methods, usually by the weatment ef the 'cozresponding_aicnhols
- with a halogenating agent, for instance, thienyl chloride, sce D. J. Collins and J. J.

Hobbs, Aust. J. Cher,, 20, 1413 (1967) and R. B. Moffatt, J. Org. Chem,, 14, 862

 (1949).

In this raanner, the correspoading N-alkylated derivatives of the above acid and
ester derivatives of formuia VII are obtained. Thereafter these «ierivatives are subjected
10 the amidation and reduction sieps according to the conditions described hereinabove
in this scction, to afford the desired compounds of formula I fin which R” is lower alkyl,
lower alkenyl, propargyl, phenyl(iower)alkyl, or amino(lower)alkyl.

Although the above sequence of sieps for the conversion of the acid and ester

intermediates of formula VII (R’=H) to the above desired pyranoindoles is con-
venient and efficacious, a change in the order of the steps whereby the amides of
formula VII (R"=1i1) are treated with the appropriate organic halide according to the
N-alkylation conditions described above, followed by reduction with a complex metal
hydride, as described above, also affords the above desired compounds of formula I, in
which R? is lower alkyl, lower alkenyl, propargy!, phenyl{lower)aikyl or amino(iawt:r’)-

alkyl described above, of the resulting corresponding amide derivative in which the

indolic sitrogen is alkylated, also affords the above desired compounds of formula I,
in which R’ is lower alkyl, Jower alkenyl, propargyl. phenyl(lower)alkyl or amino-
(lower )alkyl.

Furthermore, another change in the order of the steps for prcparmg the latter

compounds of formula T is reahzr_'d by N-alky lanon, as described above, of the corres-
ponding compounds of formula I in which R is hyurcgcn, described above. In this
casc when the starting material employed is a pyranoindole or thiopyranoindole of
formula.1 in which Y is —Alk—NR*R® in which Alk is CH, or Alk*CH, wherein
Alk? is as defined in the first instance and R* is hydrogen and R?® is hydrogen or lower
alkyl, ie, a primary or secondary amine function is present in the molecule in addition

_to the indolic nitrogen, it is expedient to use only ong molar equivalent of the appro-

priate organic halide to avoid alkvl uon of the primary or secondary amine if 50
desired.

Ano ther aspect of the Drescnt jntermediates of formuia VII relates to their conver-
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aval |:_?b| e for the Iﬁffaﬁidfrh(diﬁsgﬁm_fpeshesre@f:tio@g f.l.'%ilﬁter two. In practiSing this modilica="
S R tion, the aforementioned amide of formula VI it treated with triethyloxoniura fluoro-
20 borate or dimethy! sulfatc, see H. Bredereck, ef al., Chem. Ber., 98, 2754 ( 1963),in - 20
o an inert solvent, for cxample, methylene dichloride, whereby the corresponding imino-

i ether fluoroborate or methyl sulfate swit is obtained, respectively. Subsequent reduction

L . of the salt thus obtained with a complex metal hydride, similar to the reduction des-

‘ B cribed previousty for the amides, yields the corresponding compounds of formula L
i .25 Alternatively, the above fluoroborate or methyl sulfate salt derived from a secondary 25
. or primary amide is decomposed by base treatment, for example, with 109/, sodivma :

~ hydroxide or triethylamine, to give the corresponding iminoether which is then reduced

o in a like manner to the desired compound of formula L :

o s ... . When applying the aforementioned steps in the preparation of ‘compounds of

v L. 30 . formula I in which R®is hydroxy or lower alkanoyloxy, it is preferable to use corres- - 30
Pt *. pending intermediates in which R® is benzyloxy followed by the appropriate trans- .
formations as noted previously té yield the desired compounds of formula 1.

VUL » e - (b) Preparation and Conversion of Intermediates of Formula VII (Z=CONR'R®
DS . 7 and Al—CONRYY). _ | | | N
3B The intermediates of formula- VI in which R’ is hydrogen and Z is CONR'R® - 35

and Alk'l—CONRCR® wherein R¥, R® ard AlK' are as defined in the first instance,
~ described in the previous section, are aiso obtained directly by utilizing the appropriate
starting materials of Formula II and a-, 8-, v~ OF 3-ketoamides of formuia

i - : . 0
I . R—C—Z

40 in which R® is as defined above and Z is CONR'R? or Alk—CONR®R® in which 40
Alk!, R* and R® are as defined above. The ketoamides required for this condensation
- are' either known, for example pyruvamide or «,a-dimethylacetoacetamide, or they are
. prepared by known methods, for instance, see “Rodd’s Chemistry of the Carbon Com-
o pounds”, cited above, Vol. 1d, pp. 226-—274. _ :
45 Thereafter these amides are converted by the reduction process, described above,
' to the compounds of formula I in which R%, R2, R%, RY, R, R® and X are as defined
o in the first instance, R’ is hydrogen and Y is —Ak—NR'R® in which Alk is CH, or
* : Alk'~—CH, wherein AlK? is as defined in the first instance and R* and R® are as defined
© .+ - inthe first instance. : o ' i
50 - (c) Preparation and Conversion of intermediates of Formula VII 50
IR (Z=CH,OCOR* and Alk*—CH,OCOR?*") o _
- _ o Intermediates of formula VII in which R’ .is hydrogen and Z is CH,OCOR*
and Alk’~CH,OCOR?" in which Alk’ and R?" is as defined in the first instance, are
- obtained when a starting material of formula II (R"=H) is condensed with a keto-
i 55 . alcohol lower alkanoic acid ester of formula R3COCH,0COR* or . : 55
i - . R'CO—AIk*~~CH.OCOR?
: in which R?, Alk* and R*® are as defined in the first instance in the presence of a
suitable acid catalyst according to the conditions described above for the condensation
. (I1 + VI—> VII). The ketoalcohol lower aikyl esters are either known, for example, _
60 acetonyl acetaté or 5-acctoxy-pentan-2-one, or arc prepared by known methods, for 60

45
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starting materials of fornula Il. For exanple, starting materials of
formula Il in which [err] are hydrogen and [err] is hydroxy are pbtal IneE:I by

"I“d‘ﬁ“"'(‘)“f""'-“-'"-"-- 5 a T EE B e ‘a ] : o)l | IIU.UI CE_J' JyOUAyTarT -
& t hi um al umi num hydride, British Patent 778,823 and T. Nogrady and T.
ol e, Can. J. Chem, 42, 485 (1964). 'Starting materials of formula Il
ch[err] are hydrogen, [err] are hydrogen or _I;:;_oy\@r_ al kyl [err] is
y are obtained by reacting.indole or an_'apprqpr_l:_.atel y 10 - _
tuted ind8le with ethylene oxide or hgammes alkyl substituted et hyl gqpe
agcord- 10 i R@uke, &heﬁ dQC@-ééi_s@J cMhuhﬂbbﬁf?‘ @z&pﬁ ds’_’,-% aho?é?qfo}. KI]f‘],l -,
291 (1966). The 4¥tasting materials of formula Il i'n which'[err]"is.
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Farm Zh., 1, suli&8&7%n el L0 o?&b. ifable Bcid, fd 1, 4rittuorodc g%?)dls bE r '
ting 3-(2- br ofisedidyy kid qcietie. tTheicatdothe aldenpd Tanekddivah ah @hin¢ ofdBmiuRI 1] .
g_-* oan r%rﬁ}é‘%@ﬁ%ﬁyed ipritrofirst gearicy atcprding its ter eat ed

ngly, the apBF e £ i T ey, G, St 70y 3568 (194RR e csigcli Unis
3‘1'"“ fiod Lh208, Gk Gl 134 ( f@%&pﬁé‘g ﬂg%&

ic
odi um of” pot agsh Yp osHs
assium 8- ( 3-Nnﬂ(ﬂebﬂabqe§ntb)§. vi
t he desired starbidagy avdieas ight Sllerrd‘slﬂ)ﬁdmﬁ Schifil bakeCdr lithr m salt; respec-

P el etuest sogptrinedsis redngd avitk sddium foouhydeidgngl B, Scisaké,um or
ent ot kge 1@ e (A1 (156 > pield comapnnds o formuta T i dhiay el
| um 2 hydr.&’ﬁaeﬂs- 5 are 48 o cg - W%ﬂg U H}’d(ljge HQY
3-indol yl ) et hyf Tdi sul's Pad: aeFTO8CT & TRasEs Byt e Y Bt ter _
nd with 1ithium alum num hydride gi.gymsnNmwge desired conmpounds of
all [err] Alternatively, the preceding thiosulfate deri vative is
d with acid. Ippich Alk is CB. or Alk'~-CH, and R® and R® are as defined in the first instance.
: ! Alternatively, the latter compounds of formula I are obtained by converting the
25 above corresponding alcohol to a reactive intermediate such as the corresponding 25
* halide, mesylate or tosylate, which are then reacted with 2 two molar excess of an amine
of formula HNR'R? in which R® and R® are as defined in the first instance. Preferably
this reaction is performed in a suitable inert solvent, for example, tetrahydrofuran, at
_the boiling point of the reaction mixture for a period of eight to 24 hours. In connec-
30 tion with alkylations of amines of formula HNR'R® ih which R® is hydrogen and R*is 30
: lower alkyl as disclosed herein, it is generally preferable to perform the alkylation with -
the corresponding N-benzyl derivative of said amine, i.e., an amine of formula HNR'R®
in which R® is benzyl and R® is lower alkyl. Thercafier, when all appropriate trans-
formation have been performed, the N-benzyl group is removed by hydrogenolysis with
35 a catalyst, preferably 10%, palladium on carbon, to give the desired compounds of 35
. formula 1. . .
Thereafter, and if desired, these latter compounds of formula 1 are converted to
their corresponding derivatives in which R lower alkyl, lower alkenyl, propargyl,
phenyl(lower)allyl or amino(lower)alkyl by N-alkylation with one molar equivalent of
40 the appropriate organic halide in the manner described for the N-alkylation in section 40 -

(a). . :
Alternatively, the above aldehyde is oxidized with a suitable oxidizing agent to
yield the corresponding acid intermediates of formula VIY (R"=H) described in section
(2). Although » variety of suitable oxidizing agents may be used for this purpose, for
45 example, silver oxide, alkaline permanganate, hydrogen percxide, we prefer to use 45
' silver oxide:according to the method of M. Delepine and P. Bonnet, Comipt. rend.,, =~
149, 39 {(1909). ' '
Agzin alternatively, the above aldehyde is converted to its oxime which on reduc-
tion with 2 complex meral hydride yields the corresponding primary amine of formula
50 I'in which R', R? R% R%, R% R® and X are as defined in the first instance, R7 is S0
hydrogen and Y is ~—Aik~~NR®R? in which Alk is CH, or Alk*~CH, wherein AlK! is

[=]

- as defined in the first instance and R* and R® are hydrogen. ' ) -
. H desired these latier primary amine compounds of formula I may be N-alkylated
. on the indolic nitrogen in the manner described above with 2 molar equivalent of the
55 appropriate organic halide to give the corresponding compounds of formula I in which 55
' R’ is lower alkyl, lower alkenyl, propargyl, phenyl(lower)alkyl or Ali-—NR’R? wherein
Alk, R* and R® are as defined in the first instance.
In tum these latter compounds of formula I may be further N-alkylated on the
nittogen of the primary amine with the appropriate lower alkyl halide to the corrés-
60 ponding compounds of formula I in which Y is —Alk—NR*R? wherein Alk is CH, or 60
- All'—CH, wherein AlK® is as defined in the first instance and R* is hydrogen or lower
alkyl and R® is lower alky! (ie. secondary or tertiary amines with respect to Y). In




30 exanpl e, dilute aqueous solutions of hydrochloric acid, sulfuric

acid or phosphoric 30 acid, to give directly the latter conpound of
formota 1Tt —shoutdbe noted that tnhe precedl ng processes may not be
entirely practical for the preparation of the conmpounds of farnula Il in
which [err] is nercapto, -S-SONa or [errT i's hydroxy or- | ower alkanoyloxy.
For thissreason, the preferred 35 starting naterials of. rula |1,
for the uItlnate preparat|on -~ of the conpo b %f___y' 35 for I in
which [err] is: WOF - = ""“»%h+e—ape—khe~9944£§m_
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hydroxyl™i th a prot B& 015 al’&f Ved ,Eﬁpf% Yeth Vil roup
sl S et S T ek m@%%
et al. Ed:, |ntgrsci mmga eyl o6 &E}sﬂmé\lﬁsmf}(ﬂrtke ol EPhding RertiahP

When. t he Iatter c onpwhickdR® @n@“u&@ﬁmt btearat‘cts'lﬂgxth &perratt &ri al s i n th| s -
manner, they are first_ ¥h®ji b‘t‘l@%}@é" prgar ?é@é’% E;’:i aF““%H ?‘F‘ s inyhjc

descri bed bel ow, Subfe 7 oon gﬂ@%‘ S ption ye t.ﬂs'
hydr ogenat i on, 1g N thgf \BSRRS 8xek ofifo QESEnd Biic &ercﬁngt daﬂ qa M um ong
carbon, § ust prior tie eEBdmﬂHr-Clanhgretahxan,ctesm edmm,r@ammkhmgnsc@,rmumﬂmf
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appropriate l.ower al kariirbermodeybe abde rnei- amitdd yte tspd tol‘peen e:smﬁrﬂs cffformula

pyridi ne. Likew se, Hﬂ whichy i ds be‘\‘hﬁNSd{’ Wi’altemslrllmwl 13128 msélkbfcﬁlh@dsﬁsamﬂlRTg

th uh, the pitr er gmine
materials of.forml a’ra Fcalelr ﬁ” néé\cﬂ dre&g%f ms{ance en 1.5 ‘iz(;?}!ﬁlllscitT nl‘%@: p-lor%?yﬁ?r uncr:ls
@l karioyl oxy bYZ§On €, Iaﬁ%aipai - dehod ¥ in MdfEDL
wi th the appropriat &de&)%bveﬁH(ﬁﬂﬂieCa@fﬁi}y £l ea;pzroefdeg;a‘ed Vexdutple] haﬂﬁi’eﬂiﬂ&féce of

50 pyridine. Likew s@bromides h@@mthﬂenené@e@t@h&h(kq‘lmde@tvl)ﬁse b\i(?tct»eroshia}tl ng

materials of fornula Wﬁggﬁg’“ﬁﬂ 41 "l‘i’l"lgv‘?"é"q‘i %IF }S Ofch]ef%i " “%é?liif?%xy t 0
obt ai f the cor &gsponﬁg(@gh,&ggm@uﬁqhé; LA bt TR Ty or
| ower " al kanoyl OXY | Scofhbéufld Pf Bin@ifld Ebherein T ischl Q¥R @ﬁﬁ\mhﬁa whtPthE érﬁi&: poRdoar i al s
bf f or mula 11 in whitbéred érayin 015*510, p"]rldmﬁ,emm}holanﬂnmsalzdef'#(rmr)ﬁlkylb hpefazingt
r 0% Jovegr ipgh, T vely
I nst ance ar e nOW subf écl gggn)x?é the a%gésy Jla ky a%agﬁ% 1? desired to protect primary or sccondary -
i .30 amine functions that are present in the R” portion of compounds of formula I, such
P protection may be afforded by the wse of appropriate protecting groups, for examnle, a
. " benzyl group; see also, J. F. W. McUmic in “Advances in Organic Chemistry”, Vol. 3,
PR : . R.'A. Raphadl, ef al., Ed., Interscience Pubiishers,.New Yok, 1963, pp. 19 1-«294.
R : -(d) Preparation and Conversion of Intermediates of Formulz VIT (Z = Alk®*—L).
35 - Intermediaies of formula VII in which R is hvdrogen and Z is Alk®*—L. wherein 35
L s Alk? and L arc as defined in the first instance, are obtamed wheri a starting material of
5 S formula II (R°=H) is condensed with a B,- or S-haloketone of formula
I - RCO—AJk®>—L in which R, Alk? and L are as defined in the first instance in the
presence of a suitable acid camlyst according to the conditions described above for the
40 condensation {IT + VI —> VII). The haloketones are either hmwn, for example, 40
o . - 4- chIorobutan—Z-one, or they are prepared by known metnods, for instance, see “Rodd’s
0. - o Chemistry of Carbon Compounds”, cited above, Vol. 1 ¢, pp. 70—71 and “Methoden
: S - der Organischen Chemie”, Houben-Weyl, E. Miller, Ed., Vol. V/3, Georg Thieme
Verlag, Stuttgart, 1962, pp. 511--1076.
45 Thereafter these intermediates of formula VIT are treated with a two molar excess 45
of an ainine of formula HNR®R® in which R* and R? are as defined in the first instance
5 : . to yicld the compounds of formula I in which R?, B2, R*, RY, RS, R® and X are as
' described in the first instance, R” is hydrogen and Y is —--...k—-—NR"R" in which Alk is
Alk? as defined in the first instance and R® and R® are 2s defined in the first instance.
50 Preferred conditions for this reaction include tha, use of a suitable inert solvent, for %0
- ezample, tetrahydrofuran, Lemperafures ranging from 40--100°C. or at the boiling
0 ¥ o -point of the reaction mixture and a reaction time of from eight 10 24 hours.
o . If desired the latter pyranoindoles and thiopyranoindoles may be N-alkylated on
. ' the indolic nitrogen with an appropriate lower alkyl halide or aminoalkyl halide accord- ' .
. . .35 ing to the method described for the N-alkylation of the pyranoindoles and thicpyrano- 55
' - indoles in section (a).
(e) Preparation and Convercion of Intermediates of Formula VII
(Z = AIkKNR*COR?")
Intermediates of formula VII in which R” is hydrogen and Z is AIKNR*COR™

L9
[oe]

o

W

60 wherein Alk, R* and R? are as defined in the fisst instance are readily obtained by the 60
. condensaticn (I1 + VI —> VII) by using ketoamides of formula
) S . . O
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_ R'eC—Alk—NR*COR?



prising the treatnment of said starring materials with a conpound of fornula
0 [err] 6 1,391, 234

6 in which [err] is as defined in the Tirst instance and Z s Serected—from
(a) - [e;rr] and [err] in which [err] is hydrogen or |ower alkyl and [err]. is
an al kyl ene selected from[err] wherein [err] are hydrogen .or |ower.al kyl,

(b) [err] in which [err] are as :defined above. (c) [err} in-which r] is
hydrogen or |ower .al kyl and [err] is-as defi ned above 10 (! [err]
in.which [err}2is an alkylene selected i34 12

10 [err] \her ei n- rewhith RF,AIBR AaE iRIske ab @MRCARChd- htcﬁmkt@dc@ togftBe; Wilthd 1 N
whichi[err]. are aspm'pﬂqe’amnan@mﬂfof fosnuli Bis(RREB. and R21 is 15 - hydrogen.

1e fo e, formamidoacetone
or | O\%’\Br al kyl C\%’LB E&u ?gutt fe@n 9@‘; g(’?%? gl‘?’:ﬁ’é’ Wl ley and
15 (f) [errlsin vl ol m Er g e % %g yinwm 5
(g) Lover alkyl "amehcsh @g)ﬁi amr 3 WikkhodcAN@r O m cﬁéix g WHACC ,oi'eeva are ‘as
defi néd in the fi28y1,i 1987, nllynp;t f’@-{ﬁB,GQ&SMBﬁ‘) aha ang-atisd anramalrysmzcltrp yield.
t he: cg)rrpounds of ﬂs&qygl&aacwnﬁ, 1, 3P3(ATEh L} . L er r,l are_as_.defined
above} reafter, reducuon with a co ple et 1 Ge and if desired 1 alkylation of

- 10 the indolic nitrogen as described in secuon {a) converts the instant intermediares of 10
' { " formaula VII to pyrapomdmex of formula I iz which Ri, R%, R% R4, R%, R R, X are '
i . - as defined in the first instance and Y is AIKNR®R® in which Alk and R* are as defined
1 . . ‘in the first instance and R® is lower alkyi.
' "(f) Preparation and Conversion of Intermediuies of Formula VII (Z Aka-—VOQ'
15 Intermediates of formula VII in which R? is hydrogen and Z is Alk—NQ, wherein i5

' Alk is as defired in the first instance, are obtzined by the condensation (X + VI—
VII) when the starting materials of formula IT (R =H) and approp'xate -, ,G—, Y-
and S—mtrcketoneq of formula

o
o
R —"WAIL ~NQO,

A 20 in w‘nch Rt -and Alk are as defined in the first instance are employed therein in the 20
-l . presence of 2 suitable acid catalyst. In this case trifluoroacetic acid is the pxcfem.d a.xd o
catalyst. U
S . . The nitroketones used herein are either known, for example, l-mtrwz-propano.sc,
ook : " N. Levy and C. W. Scaife, J. Chem. Soc., 1100, (1946) and S5-nitro-2-hexanone, H. :
i i 9% - -Shechter, ¢t 4., J. Amer. Chem. Soc., 74, 664 { 1957) or they are prepa red by known .25
R . methods, for example, see Levy, and ‘?calfe, cited above, Shechter, ¢f al., cited above,
T “Rodd’s Chemistry of Carbon Compounds”™, cited above, Vol lc, pp. 71~~72 and
IO S ~ “Methoden der Organischen Chemie”, cited above, Vol. X/1, 1971, p: 203.
boo- Thereafter, these intermediates of formula VII are reduced with 2 complex metal
3C hydride, preferably lithium aluminum hydridc, to afford the pyranoindoles of formula - 30
‘ . Iin"which R, R% R%, RY R®, R® and ‘X are so defined in the first instance, ¥ is
hydrogen and Z 1s --.'\Il-.—-wNR“R" in which Alk is defined in the first instance and
R® and R® are hydrogen.
: : If desired the latter compounds may be N-alkylated accordmg to the methods .
35  described in section {c) to give the compounds of formula I in which R%, R%, R®, Rf, . 35
R%, R%, R” and X are as defined in the first instance and Y is A’x—’\lR“k" in wluch _
_ Alk R‘ and R? are as defined in the first instance. i
. “(g)-Preparation and Conversion of Intermediates of Formula VIiI (Z=lower
* alky!l or phenyl(lowerjalkyl)
.40 Intermediates of formula VII (Z=lower alkyl or phenyl(lower)alkyl, R’ is 40
. hydrogen cad R’, R?% R% R4 R? R*® and X are as defined in the first mstana) arc
readily obtained by the condensation (11 4 VI —> VII) by using the starting materials
of formula II and the ketoncs of formula

O
f
Ri—C—Z

45 n; which R' is as defined in the first instance and Z is lower al‘-:;l or phenyl(lower)- 45
: alkyl.. .
The ketones used herein are either’ avan!ab]e commercially, for example, acetone or
phenylacetone, ‘or they are prepared by conventional methods, for examnlc,- see P.
Karrer, “Organic Chemistry”, 2nd. ed., Eisevier Publishing Co., Inc._, New York, 1946, )
50 pp. 149169 and V. Migrdichian, “Organic Synthesis”, Vol. 1, Reinhold Publishing 50
Corp., New York, 1957, pp. 100—129. . _
Thesc mterm.,dlates of formula V1I ate converted to the compounds of formula I
‘in which R, R R?, R% R% R® and X are as defined in the first instance, R7 is
(Al NR"‘R" in whlch Alk, R* and R" are as defined in the first instance and Y is _
55 is fower alkyl or phcnyl(lowcr-alkv] by N-alkylation of the indolic nitrogen with the 55



Thereafter the appropriate conpound of fornmula VIl is converted to the

desired . . o . pyranoi ndol e of fornula |I according to the
PTrOTEFSES Uescrroed nerernarter or TS 25 7 . actuallTy the desired
compound of formula | sin-the case where Z is [err] as - 25 descri bed -

abovei In practising the condensation (II° + VI. [err] VII) a solxent is-
used generally as a reaction.nedium Any solvent inert to the ction
conditions may be used. .Suit@able solvents include aromatic hy car bon, gor
exanpl e benzen®. or tol uene'pthers and 38:3°L23% _ evelie—et-hers—for— 1
exanp} e di erhyl et hgroprigti: csndiiv(lo0edigt rtaligdeodftdirany thal oged atfeif-diglion - 30
car bohs,™f or exanpHescrivet ihydceme=gli chl ori de, o ar@on etr chl ofkégand the
f;ﬁ'c%‘)m'?)n’\\/’%ni' it "§ Xc
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i ! e ; | practical
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igw val ent's t19 llOO %D'gn& ?pt'aS H;th}l %gcgeﬁ{ &9\,’\%&@1{ it # énﬁ‘pﬁ? a@tané&ousf'footm}ige 1 tois
10-not ar - equival entg,qb 3 @EddG: x@:_af .&ﬁﬁﬁﬁ{hé_ 2ind | UEVE bf faBiud: 1thad dichainanount
40 of laci d cat al'yskessla@iihel pla@nde Bt @xeridastaipictTh diegpestr dowletsadnisesimountiof r ogens
that #my. be presenthei siorfreentidnot acichewadysiatot 4uplyy mepersraeaeralip froRovprs i t‘?lmfbr the. .
conpound of formul -qm?r equivalents with respect to the amount o aminoketone reactant, 2 Tange o fron -
1.3911234 20 .05 to 10 molar equivalents being preferred. If more than ong basic nitrogey s present 20
L pesr in the reactants, for example, when R® and R® 1o WA @43h dhe InfirogeR lafoln 4 BBicH | e of
the réaction may r @RgerefaiaitdlRprokftt B razio Bldical, then additional acid catalyst is added
. - . to compensate for such basic nitrogens. Optionally, one may employ the acid addition
: salts of the aforementioned aminoketones and starting materials of formule II if R” is
25 an amino(lower)alkyl radical, for example the hydrochloride or the suifate salt. In 25
- this case the amount of acid catalyst may range from 0.01 to 100 molar equivalents, :
"+ preferzbly 0.1 to 10 molar equivalents. Boron trifluoride is a preferred acid catalyst
* for the present condensation. The reaction may be performed conveniently and advan-
L : .. . tageously without a solvent, although a high- boiling solvent, for example, toluene, _
bt - ©30 o-xylene or isobutyl ether, may be used. When the solvent 1s omitted, it is desirable to 30
P : C . - heat the reactants to a mely and stir the melt jn an inert atmosphere, for example,
aitrogen or helium. Reaction time and temperature depends on the particular reactarts
_ einployed and may be varied. The most convenient reaction time is from one-half to
48 hours, preferably one-half to four hours, and reaction temperatures frem 2C to ]
S _ 35 200°C, preferably 60 to 140°C. Thc reaction in each individual case is performed 35
e : - preferably at the lowest temperature at which the reaction proceeds smoothly and
' ’ expeditiously with a minimum of decomposition. ' S :
. In the case where the starting material is one of formula. IT: in which Y is
_ . ~-8§—80,Na or —8O,K, it is preferable to have at least one cquivalent of :
40 water present in the reaction mixture. This water may be added dircctly to the 40
reaction or it may be included as part of the acid cetalyst. Examples of the latter '
instance would be when p-toluenesulfonic acid containing water of crystailiza-
tion or concentrated hydrochloric acid are employed as the acid catalyst.
: Finally, it is the intention to cover all changes and modifications of
P ‘45 ~ the embodiment cof the invention herein chosen for the purpose of dis- 45
. closure which are within the scope of the appended claims. Such changes and
modifications include those variations which depend on well known intérconversions of
amines, amides, acids and esters or alternation of the order of the steps in the processes
discloséd hergin. ’ .
50 For example, the act of subjecting the corresponding derivative of the stariing - 50
- material of formula II in which the indolic nitrogen is alkyleted with & lower alkyl,
. . lower alkenyl, propargyl, phenyl(lower)alkyl or amino(lower)alkyl, to condensation
' " . with an appropriate compound of formula VI according to the conditions of the key
reaction taught in the present disclosure to vield the carresponding intermediate com- i
55 pound of formula VII in which the indolic nitrogen is so alkylated would pot depart 55
' from the scope or spirit of thiz invention. o
More specifically, exemplified, the compounds of formula I in which R7 is lowes
alkyl are prepared conveniently and generally in good yiclds by using the starting
material of formula. JT in which R is lower alkyl and subjecting the starting material

~Jal)
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60  to treatment with the appropriate compound of formula 60
O
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hours, with the preferred range being fromone-half to 24 hours. The
tenperature of the reactlon may range from[err] to the b0|I|ng p0| nt of
the: reﬁ'c“f“l“ﬁ“ri niXtuore. ETTTETTE S 00 e U Lo e s S S SR

5 pounds of forrmula VII and.a description of their sub uent

151 On to pyranoi ndol e. and t hi opyranoi ndol e derivatives of /téer mul a |

j cl osed bel ow.. For conveni ence these. descri’ ptlons are c ori zed
_"'J'_'EC'[IOI’ISL@.CCOI’ ding to“the. group sellg:ﬁtzggi for Z for the internedi aje
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: Hydrolys:s of this ester to the title co'npound is eﬁected as follows: The ester is
-dissolved in 230 ml of methanol. To this is added 10 g. of KOH in 30 ml. of ¥.,0
and the solution is aliowed to stand at room temperature overnight. The methanol is
. evaporated, water added -and the solution washed with Lenzene, The aqueous rhase is
25 acidified with 6N HCL, and extracted with benzene. This organic phase is washed with 25
. water, dried over sodium sulfate and evaporated to dryness to give an oil, which is
crysta.hzed from benzene containing a trace of petroleum ether ‘to afford the. title

compound, m.p. 150—152°C Ci{C]s 3325 and 1705 e,

: . An cquxvalcnt amount of methyl acetoacetate may seplace ethyl acetoacets€ in :
30 - the procedure of this Example. In this case, 1-methyl-1,3,4,9-t2tzahydropyrano[3,4-b]- 30
indole-acetic acid methyl ester, m.p. 87--90"(" after rccrystal‘ma.t'on from benzene-
hexane, is obtained as the ester.
© An cquivalent amount of propyl acetoacetate may replace cthyl acetoacetat> in
~ the procedure of this Example. In this case, 1-methyl-1 3,4,9-retr'ihvdropyrano[3 »4-b]-
35 . indole-1-acetic acid propyl ester is obtained as the ester. 35

. EXAMPLE 2.
1-METHYL-1,3,49-TETRARY DROPYRANC|3,4-61 INDOLE-I-PROPIONIC
ACID (Vil; R1=CH3;, R*, R®, R\, R*, R*AND R" =H, X =0 AND
' Z-CH, CHECOOH )

40 . A mixture of the starting material of formula IT, tryptophol (500 mg.), levulinic 40
- acid (580 mg.), 75 ml. of benzene, 1.7 g. of phosphoms pentoxide and about 0.5 g. of

diatomaceous earth (Celite; “Celite” is a registered Trade Mark) is stirred magnetically

at room temperarmc for 15 minutes and then at 7C°C. for 13 hrs. The reaction mixture

is filtered. The filtrate is washed three times with 5N NaOH; the combined agueous
45 phase is washed twice with ether and then rendered acidic w1th cold 50, HCI. The 45
: ‘aqueous phase is extracted with chioroform. The chloroform extract is dried (N2,80,)

and evapo*atcd to dryness. The residue is crystallized from ethyl a..etate-petrolcum

ether to afford the title compound, m.p: 104-~110°C., nmr (CDCl,) § 1.47 (3H), 21.8

.(4H), 2.74 (2H), 3.96 (2H}, 7.18 (4H), 7.85 (xH), 9.60 (1.H).
50 The above title compound is alsc obtzined by following the procedure of Example . 50

1 but replacing ethyl acetoacetate with an equivalent amount of ethyl levulinate. In this

‘case’ 1-methyl-1,3,4,9-tetrahydropyrano [ 3,4-b} indole-1-propionic acid ethyl ester, m.p.

116—118°C,, » CHCL, 1716 cmi, after crystailization from benzene-pe‘roleum ether,

‘1 obtained as the estcr prior to hydrolysis.
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conveni ent and practical.
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| ower al kenyl, propargyl, phenyl (lower)alkyl, or am no(lower)alkyl.
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40 the appropriate organic halide in the manner described for the
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conpound of formula I
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formula VII to pyranoindoles of formula | in which [err] are as defined in
the first instance and Y is [err] in which [err]are as defined in the first
i nstance and [err}—is |ower alwi ' '

Internediates of Formula VIl (Z = [err]) 15" | nt er medi ates of -
formula VII in which [err] is hydrogen aners[err] wherein - 15 Alk.is
as defisned.in the first-instance, are obtained by the condengggjon (Il + VI

VI1) whén the startlng materials of fornula It ([err]H) and proprlate

. [er®] and [ermmeg QL_LQ__LI]JL_Q_\Q&,M%]IQh Lerrlare as defined ip

the first instancecgagi2mal @Yed bR S il tRBw 2l 88 ¥RE RoMpousl, SHEL abl e
aci d catal yst. In H} sbpasecmfkﬁoiﬁggcelxr c acid is the preferred acid -

catalyst. The nitro et ones "used “het €rn-are either known, for exanpl e,

| - i t'To- 2-propanone, N the fawdw@uf W‘"@@faﬁ’? 0% Jagughrermiutigoef. dim ﬁiﬂ.@@‘nﬂ% 1946)

and 5-nitro-2;hexa D equivisegt amount Eg‘u h5€‘f’x‘ (c""‘” ﬁ(ﬁ‘
§n

4

: hau\.ﬁ"s U.!JOI‘! "!—I’ T a u "x'l.ﬂ %\' kit SOC
74, 3664 (1955) Or gdubtRY softhifn )P _fmx in Y4c)‘,rDP< usqs e é@ \%‘;@% s
- see Levy, and Scai fofutio)] tp@dolﬁheweo% ek edutios), p’iiuld.ne(;lrﬁcﬁﬁo]& prGIxaehﬁodd S
Chemi stry. of Car boprp@mrp,ounds" - cited above Vol . 1c, 71-72 and :

" Met hoden der Orga drcmﬁ‘ bigsé‘ e l-a0gsy mde, . 158 ;%C{a%

Ther eaf t er, Rese Ty * S & ’ff; ma.o "a” é@iﬁ P ctzj’rrpl ext®
netal 3C hydrNsiedzezmﬂer xﬁtf' ,y,‘, ité hidFOpRLALT aum aidd, egdfobard the

pyr anoi ndol es of for qu3~§§L!52(31 _whi ch [err] are so deflned inthe first
instance, Y is hydrogermaan err] in which ALk is defined in the first
i nstance and %err]l‘%ﬂwier gdregehl, 3:@:P~t&ﬁets'ﬁmeﬂ*amfﬁe4—bmdb‘e-ﬂ-amm@um:ts Iy be

N-al kyl at ed dé&cor.dj th ‘1,} Lges ed in section(c) to1s
gi ve the corrpoundsNo 15% fﬁnﬂp’f‘ 1[?34 \?\’I‘r WP ?’?m%’é‘ {)‘écftf“f" &re™¥s dBfThed in
the first ‘inst ance14(11%!:8&&3;&-3,3,B,eb{dahydﬂ;py&eﬁo@m-b}mdor i-yi)acetyl ] pyrrolidine, m.p.
20 1-f( }4xged;)29!° é 4 9—ten'ahydmpyrano [3,4-b]indol- 1-y!)aceryl ] piperidine, mp, 26
1-[(1-methyl-1,3 4 J9-tetrahydropyranc{3,4-b jmdol 1-s1)acery!jmorgpholine, m.p.
- 1411420 C and
o 1-mc'd’1y.—4 [ mﬂrhyl-l 3,4, )—tetra‘iydropy*anoB 4-blindole- i-y1)acetyl] piperazine,
25 are obtained respectively. - .25
_ By following the procedure of Example 126 but using as starting material an
equivaient amount of one of the scid compounds of formula VII, described in Eumples
2 to 125, instead of 1-mothyl-1,3,4, S-tetrahydropyrano{3,4-b} mdme—lnacer'c acid, and
_using an equivalent amount of an appropriate amine such as aromonia or 2 primary of _
30 secondary aminc described in Example 126, then the cowmorxdmg amide coxﬂpound " 30
v - of formula VII is obtained. Examples of such amides aie listed 2s products in Tables
1IE, IV, V and VI togcthe‘ with the appmpuatc starting mamru and amine ussd for

the preparation of the amide. In each case the starting maseria! is noted by the example
in which it is prcparcd



[err] are as defined in the first instance. (g) Preparati on and Conversion
of Internediates of Fornmula VII (Z = | ower al kyl or phenyl (|l ower)al kyl) 40
| reth =t-ewer—al-k -, lerr] is
40 hydrogen end [err] are as defined in the first instance) are readily

obt ai ned by the condensation [err]- by using the starting materials of
formuka I, and thé ketones of fornula 45 in which [err] is- defi ned
in the first instance .and Z is lower alkyl or phenyl (lower)- 4 Qﬁl kyl . The
ket on&s used hegein are either.available comescially, for e‘xan‘i, acet gne
or phényl acetone, or they are prepared by conventronal et hods. T or ' '
exanpl e, \ste P. Karrer , "Organic Chemi stry", 2nd. ed.,. El sevier Publishing:

Co., knc., New York, 1946, .50 Cpp.- 149-169 and. V. M grdi chi an,
"Orgapic Synthesis", Vol. 1, Reinhold Publishing ... 50 Corp . New York,
195 '7; pp. 10Q-,129. gse. internediates of fornula VIl are converted to the-
conpounds of fl&mgta § & n which [err] are as defined in the first :
ins.ta[:nce_., [er~rB£ [ € Fa i which ALk, ‘kerr] are -as defined in the first
instamce and Y§<S:H5 | 4 is 'lower al kgl or phenyl (I oger)al kyl by i
N-al kyl ation diy @R indolic nitroggn with the 55 ¢ 188 1,391,234 13
appropriate ar@o@( b0 :;)al kyl halEde aggording to Ehegnet [Jod of g8
N-al kyl ation desEiyjBeld in segtidn €a). ~ o 2 £ § I R B
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(h) Preparation of Conpounds of Fornula WVII (Z = [err] Conpounds of
Formula | (Y = Alk-[err] The above described starting materials of formula
Ll in which rprr'l 5 rnrr'l are as—defined in-thefivrst—instance—are

n

conderised in the presence of an acid catalyst with a
in which [err] and [err] are as defined in the first

formulia [err]
to glve directly the
| “of «thi Vi nventi on.
reactiion are epd her

known,

am noket one of

i nst ance
and t hi opyrano- indole derivatives formula
_ The requi site am noket ones for (IS

“f ar: exarrpl e, 130,284 di et hyl anino- 3. hut annne_29

pyr ano-
| O

1- net hyI am no-3-pent anone,
preparecbby known procedur es,

Chem €", cited above,

see E. E. Blicke, cited above, or t hey may be
for exanpl e, see. "Methoden.der ‘O gani schen

Vol . XI'/I, 1957, pp. 58-62, 285-289 and 508-509. 15

I'n pr. aCtI Si ng t hi S present C()ndPI’IQBTJ on.it..is gener a],_L_y__a_d.V.a.H{_a.g.ee.us—{—ﬁ——-_—m-
utlllze 15 s bsta}dtl al.ly equi nol ar. - anount s of “the starting material of
formul:a 11 -an gh anj no- ketone in the presence of an acid catalyst. In
this p_ar‘tl cul hsat i on Ihe amount of -t he aforemanﬁ onéd acid cat al yst
to enploy rangdd fal |y frg)m about 1.01 to 100 nnlar peqw val ents- w;h"?‘
respect to th of am neketone reactang, a r'sanie @f from20 1. tfo
10 nol ar‘equi, /1195 pei ng pr@ferrecg Laf m)ré t: argoma Qasm nitgoggn s ¢-
present 20 i e ncgant s,§ fory, ex@ V\ﬁena[eﬁr]{t@et her vEthEthe I
nitrogen atom tneﬁ* aghey ette %ha}j rep{esént api ger &zino gadgcal, )
then addition IN al yst3i's gdd@d&o co-m)&tsage g}op s Ch-:sbagl < F g
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t ageously without a solvent, although a high boiling solvent, for exanple,
Foluene, 30 o xerne or isobutyl ether nay be used. VMen the sol vent

ed. The roost conveni ent reaction tine is from one- half t 0~48 hours,
ny one-hal f to four hours and reactlon terrperatures fr@ZO to 35

30

fisssnoot hl y and expedltl'ou'sly with a m ni'num of decorrp05|t| on. In the
mere the starting material is one of formula It in which Y is [err]

i siref era_bl e to have at |east one equivalent of 40 - - water present in

the-.r ;ctlon-nlxtuti This water, o ey be added directly to the 40
pn or it |gay-he i ncl uded”’ a§ part of the acid catal yst. Exanpl es of .
lTatter |ns1e‘r% wqul.d be wheh p- Eoluenesulfonlc acid containing water
4}taII|za-ﬁEggt r concentn@ted hy¢roch]or|c acl d are enpl oyed as he
s imfalli, it isgtHe |ateB:t|om tQ cdyer all changes"and.g’
125 | éheue ~od meng’ of, t h§ |ﬁhenbﬁon herein chgﬁen:
sggf,@fxuc §1 B 'u45 rTgureﬁwhl (ﬂw ar@ wi {hin the_gce:pe e
SR 1254y e}haﬂlg ang di f §eat i%ns w&ncl Bde, thos& £ %
i e )‘érd\on«we't —gno |ﬁt ert:‘onve;;sm«ms 0 nes g,aﬁdeﬁu
' &{galteﬁna‘tlﬁn'@f t e@\rde?of&“ ‘stepg‘ tthe Hr Scgsses
S| g EFopdex fhe 2§ of su@e@ Mg IhEE A
ie:mggaglve’f‘oiq the “ar% ng 5§ mateki .-of:_g,f@m@ag_l 3R 2
& Al Tjogenyi sZalkyl afiedey tfie [DBersg k§l El @werd afii@n
e Dwergl _Eyl_,z.qorum”nv.‘o g?(&vxeqa;,)ml'lg/.ﬁ, £8 cEndgnsat ion Skt kidn
f%d@j(féogmﬁa§561u%@n@ﬁonﬁe@gmﬁﬂan%bﬁt@%k"g
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55 pound of formula VII1 in which the indolic nitrogen is so al kyl ated
woul d not depart 55 fromthe scope or spirit of this invention. Mre
specifically, exenpl+ ;

| ower alkyl are prepared conveniently and generally in good yi el ds by using

the starting material of formula Il in which [err] is |ower alkyl and ,
subj ecting the starting nateggﬁl 60 to treatmeriith theégggﬁpriate.
conpound. of fq{nula ' ' _ 60°0 [err] 14

1, 3941, 234 conimers 1,391,234 14..andsubsegquent. .31

conversions,'yf necessary, accordlng to the teachings ‘of the present
di scl oswre. The foll owi ng exanpl es illustrate further this invention.
Exanples 1 to 308 488 to 673, 776--777, 779 and 783 to 837 are directed to

i nternedi ates for. the conpounds{5" of formil a g Exanpl es 309 to 487,
674-775, 778, '780-782 and 838- 9%§4§Re -Q; 5~d|rected to conpounds
of fornula 1. .EXAMPLE 1. NS
1-NETHYL-1,3;4,9-TETRAHYDRCPYRAN§E§§4-$]LNDCLE~£ A I L ACID (M1, [err] =
[err] = H X =0 AND Z = [err]) fiBomj. = 8Et Byl acetoacetate (23.4 9., -
0. %8 notes) is added to a sol ut|@ 5@hathﬁ St & tEng & 10 material of formula
11, tryptophol (10.0 g., 0.06 ndkgﬁjé?in~200§n1 ofnbenzene. After standing
for 10 m nutes, p- toluenesulfonﬁﬁnéﬁfﬂ (4.3 )mand rabdut 5 g. of hydrated
aIkall-alunlnlun15|llcate (NblngEﬁEESieves No. £4) are added. The mi xture
is subjected to reflux for thirkgSs hafes, 680 fy. Znorle of
p-toi uenesul fonic acid is added ffd x| & g 2 &
: Sealey & ¥ & 0§
vo b SRR ) é. ,gs w').
Eﬁa i?v :Z" ,::1‘0 "'\u
) el Y B 4w By
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15 refluxing continued for [err] hours. The nol ecul ar sieves are
col | ect ed and the benzene 15 soI ution washed successi veI y vmth 5% sodi um

reducdd pressure to dryness affordr ng an orI The orI (S subj ect ed to
chronﬁt ography on silica gel. Elution wth 5% ether in benzene yields the .
ester,| ~«L-methyl -1, 3, 4, 9- tetrahydropyrano[3 4- b]|ndoI e- 1- acetici d et hyl
ester,| as an 20 . Jerr] ..

20 Hydrolysrs Bf this ester to. the tide c@)?ﬁio‘ﬂnd IS effected as foll ows:3;

The -ester is dissolved In 230 nl. of methanol. To this 1s added 10 g. of
KO—||r; 8¢’ m . of [err] and the solution is aIIovved to stand at room -
t-e.rrpe_r_iature overni ght. The net hanol is evaporated, water added and the

sol utijon washed-with benzene The aqueous nhase is..2h ... acidified with,

6N'HCI" and extractled with benzene. “Thi s orgama: phase is washed with 25
water,; dried oMgegSpdium sul fate and:evaporate to dryness to give an oil g
whi ch : lis cryst%ﬁld dffrom benzene.: CCE"I'[ ai ni ng o‘trace of, petrol eum et heg ta)
afford t he t|t|m" ound, m p. [err]currax An e |valent§~armunt of rreﬁh E
acet oacet ate m.y%r"e | poe gt hgl @ca«oaoi;et age j 0 - gthe procedure 2
thi s Exanpl e. |$§ﬁ]:$ 6as§ rr%thg g,&,d,giateﬁr@hydroﬂlranp[g 4sble. Mog
i ndol g- aceti c {deid; igef Byl Ees erg g pg [erg] @f ger gregryital l5 z;&tl'gn %rogn g
benzene- hexane—,ISiEa))lgar ﬁedgas‘,‘tl‘@ gst ery, e uigy a}Jen,t arr@mgL (0} pgorggl N
acet odcet at e nuyXseptage Bl Wyl Fceboatet afe Ing heg pEocedur & o thist 3
Exanplie. | n t Hig~case _41 HetByl8138, &' 9- a? r@hya rﬁpyFanﬂ)[3 ébﬁ; B § ¢
i ndol g- 1- acetl@/ﬁé’:’]i‘ia pg1 Bst %r—gs{et netl &s wegester.i? g B L
35 EXAMPLE 2. |RETEY 1, & 429-FETRABYDREYRANG 334- B | BDOLE 1SPRESPIENT %
ACI D (?VII,[-errBEEerrEAEDE %[@-r]% ;,: TS EIF T E R 2
) 5 8 g <+ o —;5-—‘-....':-18 0 A B 8 o 0N
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40 A m xture of the starting material of formula II, tryptophol
(500 ng.), Ievullnlc 40 acid (580 ng ) 75 m . of benzene 1. 7 g. of

"Oellte" is a regl stered Trade l\/ark) IS stlrred magnetlcally at room
terrperature for 15 mnutes and then at [err] for [err] hrs. The reaction
mxtufe.is filtered. - The filtrate is washed three tinmes wi-th 5){NaCH; the
conblrned aqueous 45 phase is washed twice with ether and t ‘render ed
aci dit with cald 50% HC . The: . 45 aghdtivdiphase is.extracted with 33

chl orpform "The chloroformextract is dried [err] and evaporated to
dryne§sk/The residue is crystallized fromethyl acetate-petroleumether to
afford the title conpound, mp: [err] nm [err] 8 1.47(3H) 21.8 (4H), 2.74

(2H), ‘3 96 (2H) T ITAr T 785 (I T B0 (I HR T 50 ThEabGye
tltlef conpound | & akgo jobt ai ned by | I.owi ng t hegprocedure &L: Exanpl e |50
1 but? repl aci ng § till gcet oacetge \@:th an e_g.w v@ ent anspunt»of .§Thy¥t
| evulinate. In {RisI¢age B B 8 8 B
1-nmethyl -1, 3,4, DRIEE aryﬁrogyrago[BfA b]EndGF.e 1 ropl oy c a?gl d -ét hylg
ester; mp. [er -E%i;gr gr y:st al & zatg-on &r om;ben ne-pet ol eg:m e_gher % MYX
IS obt ai'ned as é‘q‘e:;;t'eroprmor @o h)}g;lEoI:’zm ERN "‘15 £ ’s: . 2 '9
1,391 234 R |k 3 F E)@A cOI T
) 1 . Y v rg B >‘ ,‘ " el
1- METHYL- 1, 3, 4, PrEFT| HYE?)R@,-@ oavRAlﬁb 3, &- b] ENDOBE- 1-RACET! c%&o CE(VI 13
[err]{AND) Z = Egﬁ Lrjdsl es 3 etshanetdi of' (155 g.§ ar:l% et hy$  acet oaezetate
| I3y = [ = L tf' [ Y 3 1 &
are mxed wth pﬁv m=qf 5 F 8 —5,@erj.g.gneqand_\.‘t heogl |g_‘\n héat ed 2f or 530
min..(bath tenpedai®ns [ & ri - P usie- I <5 s@io cmcui?(o %@ g9 ils
ad.ded,and the rpactioh nixt gke ks sihfiecfed o refguxsant ¥ FE §E
S OB £ &8 BB Bx 5, Sy I5 F E_ 8 SE =@
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stirring for 12 hours.. Water formed in the reaction mxture during this
period is collected by a vvater separator. After cooling the benzene

SO on_is-washed w OO : hona A o
WASTTIREER  E Y Ap a1 A : ,.am'w AR DT 20 30 4V B L e B OIS I A AN 3 TOS RIS O vl sl

saturageo Brine and dried over sodiumsulfate. 10 Evaporatlon of t he

benzeng solution yields the ester, 1-nethyl-1,3,4,9-tetrahydrothi - 10

pyr anag3, 4 b] i ndol e-1-acetic acid met hyl ester as a sem -solid, ] max
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41 I'n the same manner but replacing lithium alumnum hydride with an

e al en AL a hi um.a V“‘,“l dr i dgeal-HH-nnmum h] ori-de =

hydri@e-aluninunlchlorlde, di borane and sodi um bor ohydri de-al um Aum

chloride, the title conpound is also obtained. In the same nmanne t

replaghLQ N,N,]-trlnethyl-l,3,4;9-tetrahydropyrano; L 5 ©7 -

[3,4~b]indol e- 1-acetam de with an equivgl,gni,,amount of the followinin

ami des descri i o1 3 ety P A tretTahyd i
$ 8426 R tRyt-—1-5AT - tet Tahyuropyrano

[ 3, 4- b] i ndol e- 1- acet ahi e same wanner but replacing Hihiwm alumitus fydeide ‘with an ‘equivalent

N, 1- di methyl - 1, 3, 4 £ dighi tami ige-glupinam dhleride, aleminum B dride-aluminum -
k y 3 45%\%2%&%%%%)/ %ﬁ%ﬂ%ﬁ;fgﬂg—%g&b{%zﬁ a‘.lg fé?:égﬁa#ﬂe(f@)mp id is -
et

N- hexjfgl -1-nmethyl -1 opyr ano e- 1-acet am de,
10 N v diethy}-I-me 1k, Sné, Bkt Fud hygscopyRANDrRS - 44, hduiledirapet am de,
N i 'sopr opyl - 1=net hy3,4-b)iBick 1ctustideskithom opyrenarodi 4£ thhollsydeg sgides deaibet de,

N- et hyl -+1-.ret hyl - 1i@ﬁ9§§é r ahydr opyr 4-h] | le-1- i |
1 | yorat o PO ! ,-._}[ Jadihllndol e- 1-acetami de, 1- .
L(1-methyl -1, 3,4 ON At ,3,@55@%@@55%2;%%%& ralaegtyl 1 pyrrolidine, -

1, Y P 1 é() N-hexyl-1-methyl-1,3,4,9-tenzhydropyrano 3,4-b] indole-1-zeetamide, : 10

(1-methyl -1, 3, 4, 9- NX-ribyldi-oplpi-aAds[s3suwhpfimuel[3,4-b 'h()f’&c}étcy%gﬂg% peri di ne

15 1-:[ (1-methyl - T'l%Op$Pg: Ié;t' gggkﬂ Bk Fﬂgﬁg’}g 3{45 Ena}oic—bac%a ide, . '

AN ~ethyl-imeghyl-1, etra ;anb {314-b]inGéle-] -acetainide,

I[ ?(]j_?ln«eg-hy: 2 icet Zl ]9 -:r%?hégﬁb- ?’4 - h&(}%ﬁ%@{l ’4-_"_]indoi-l-yl)acatyl]_pyrroﬁdine,_ - _ .
thyl - 1,3, 4, 9411 LARYQlBABYERM: e BRipIEER 1kdanebyidnepi per azi ne, 15

t hen t here are obt ak e ehethyl-1,3,4,9-tetrahydropyranc | 3,4-b ) indel-1-yhacety!  morpholine, and

1- ( 2- ani noet hyl ) - | drmeetrlpd-{ @ 3eyl-03 6 Srarabipenpopipd ahblimioli-Bhacerd brirsrezigh

[ err ] 120 ) . 1[%#% mer‘iz rlxre abtaunmli,:l
4 - I%;l hiyl)-1-methyl-1.3,4,9-tetrahy T 4-blindole, m.p. 80--84°C,, .
a‘& e gs)’}ggétg%yﬁ -tf%‘,}%,epg—afmesr aﬁf}:&k}eopyrpanow[ 3, 4-b]

20 1-methyl-1- [2- (H6tQyLa :
i ndol e, .m p.20[ err] (i’n_;gax” #%¢pondi ng oxalic acid addition salt, ['erzro]
1-- [ 2= ( hexyl amno) athulyi-1-12-(@éRiakminoJoriB1141,94,2-etratrypiraplpiidiedfls, 4- bipt ndol e
¥ : " 160—163°C., (m.p. of corresponding oxalic acid additien sali, 140--144°C.), '

' 1~} 2-(hexylamino )ethyl § - t-nuethyl-1,3,4,9-tetrahydropyranc {3,4-b)indole,

o 1—[2-(dietlxylamino)ethyl}-1-mcrhyi—1,3,4,‘)-tctrahydropyrano[3,4—b] indole, m.p.
25 74--76°C, m.p. of corresponding maleic acid addition sait, 98——100°C.,, 25
1-[2-(isopropylaminc)ethyi]-1-methyl-1,3,4,9-tetrahydropyrenc [3,4-b}indole, _
1-[2- (ethylamino ethyt]-1-meibyl-1,3,4,9-teiraliydropyrano [3,4-b]indcle,
T ; _ l-mcthyl-l—[Z«-(i-pyrroiidinyl)emyll-1,3,4,9-'tetrahydropyrane[3,4--‘3}indoie-, nmr
L f _ : (CDCL,) & 1.62 (3H), 2.00 (m, 4H), 405 (m, H), m.p. of corresponding
_ 5 "~ 30 _ maleic acid addition salt {maleate), 192, 152°C,, ' . - 30
. l-methyl-1-(2—piperidinoefh_vl)—1,3,4,9-tctmhydropyrano{3,4---5}?:1&0‘15;, .mp. 146
. 148°C., m.p. of corresponding maleic acid addition sait, 147.149°C.,
; 1 - methy! - 1 - (2 - morpholinoethyl) - 1,3,4,9 - tetrahydropyranc|3,4 - b}indole, nmr
K (DMSO-d,) § 1.50 (3H), 6.07 (2&), 6.87-—7.65 (s, 4%1), 10.8¢ (1H), m.p. of 25

C R corresponding malzic acid addition salt, 192~-193°C., and - . - :
’ 1-methyl-1-[2- (4-methyl- 1-piperaziny! Jethyl]-1,2,4,9-tetraliydropyrano [3,4-b}indole,
amr (CDCL) § 147 (3KH), 2.58 (3H), 3.87 (v, 2H), [m.p. of corresponding
- maleic acid zddition salt (i.e. dimaleate), 208—210°C.], respectively.

. - By following the procedure of Bxample 309 but using as starting material an
40 equivalent amount of one of the amide compounds of formula VII, described in - 49
Examples 127 to 308 instead of N,N,1-trimcthyi-l,3,="r,9-to.trahydropyrano[3,4—1:]-
inole-1-acctamide, then the corresponding compounds of formula I in which R’ is
hydrogen are obtained. Examples of such compounds of foramla 1 are listed as products -

. in Tables VII and VIII together with the appropriate starting material, amides of
45 " formula VII. In each case the starting material is noted by the example in which it is 45
prepared. : :

a8 0. Ao s AVRRA gt b8 e & el e s e ameweie e s ems



1- [2- (diethylam no)ethyl] -1-nmethyl-1,3,4,9-tetrahydropyrano [3,4-b]
indole, mp. 25 74-76C, mp. of corresponding maleic acid

fihyl - 1, 3, 4, 9- t et rahydropyrano [3, 4-b]indol e, -
.i_i,j';_et h_yI am no) et hyl ] -l-methyl - 1,3, 4, 9-tet rahydropyrano[ 3,4-b]indole,

:;.,ol i di nyl)et hyI] 1 3 4, 9- tetrahydropyrano[s 4-Db]i ndoI e, ! %[érr] np.
' rr_al ei ¢ aci d aggj} i on salt (rral eate), 192,

i qget-h*l—ga-l-3—4~9~ %h?d#-epy%—ane——[—%—#-—b—]ﬁdﬁ

-t Q. GO HesPRLdis I)el c acid a(’jdlt on s i
R S bl | ot N Qé“f” ffﬁ'zO‘fﬁ
b] | nmh@Jre_rnirrr‘:(Dl\/SOd’ FI80%¢ 0
#40. B6 ( 1HFRERAKRED of 35‘ - correspondl ng mal eid
t~~—afret ” y o5‘| il-]lb‘t hyt=1t=1 2
y1 ) et hyl }271, 3, 4, 9- tsé;r:% vi- %?UP fi,ndol ¢,
2,58 (31, 387 (U ul il ot et gl e
plt (i.e. dinaleate)jge respect lve :

u5|.ng as starting rraterlal an 40
ne of th&sani de co uﬂd@*“@ffpjﬁdrmﬂwb VI, descri béd
npjes 127 to 308 i nst of

- [ err]t %7dr opyr ano ﬁ"’@& [3-4 fﬂ]@ ‘fvé‘: gxnobm?apéd;ﬁé’mt hé
_ g conppunds of fornula I miu,,e, hiskentdecl's hydrogen are
."_"_-ed. Exanpljes  of buch conpounds of for mula | are-listed as productg -
i arld 311}t oget hed3tni t-h t he Adpbprieiewrspd-ivagimat erial

ed of 45 n %\ﬁr mpla V1. In each Caz6{3&5&9&&&%&,,;&%}f—rﬁIthHIal .| s not ed.'

e

n .

exanpl e i ichit is '#5 prepare
315 ¢ 13z _ —l“"thyl-l [ (methylamino ) methyl}
- 316 o1  {i-(aminomethy}}-1-methyl, vy Ch(,h 3465, 3400

3180, 2930, corresponding hyds ochlonc acid - :
addition sait (hydrochloride) has m.p. 251--252°C.

317' : : o134 _ 1-{(dimahyimninu)mf;myi'}-1-meﬂ1y1
338 | - 135 [ (hexylamino)metty!] - 1omethyl -
| 319 ) : 136 | " 1-[(ethylzmino )methyi}-1-methyl, nmr’

(DMSO-d,) 3 1.18 (3F), 1.62 (3H), 2.80 ( {(2H);
corresponding hvdrochloric acid sddition ,ait has
m.p. 282 243°C,

320 _ o 13‘.7' o 1-ethy1-_3-merhyi-~1--{(.methyia—nﬁno)methyl-}

321 | - 138 1-cyclopropyl-1-{ ( d.imethf;'lamino)methyl)-fl-
- ' . |isopropyl
322 __ . 39 ._ - [L4-dimethyl-i-[2- (dimeﬂ yiamino jeth ;l]
323 ' '146" 11-ethyl-1- [2—(methy!ammo)edly1]
324 .' o 1'4i' " {1-(2-aminoethy!)-1-ethyl
325 | ' -.142 1-r-(dim-;hymminc)ethyu'-i-éthyx
D36 |- T U -eﬂiy‘ 1- [2—(he:£ylam"m)eﬁtyl}‘
327 | .. ‘144 b {2-(dxcmy.ammo Yethyl}- ~efhyl
328 s 1-[2- (methylamino Yethyl}-1-propyl
329 w6 [i-(amincethyl)-1-propyl
330 147 - IZ«(d:meth}}ﬂmzr\o\ethy!] -1-propyl, nmr

(CDCL,) 0.84 (1, 35), 1.21 (3, 6H}, 2.79
(t, 5=3.5 cps, 2H) corresponding maleic acid
addition salt has m.p. 152—154°C.




42 1, 391, 234
42 [err] 43 1,391, 234
43 fer] 44 1,391 234
44 [err] 45 C o 1, 391, 234
45 TABLE VI | -continued NO OF THE EXAlVPLE PRODUCT: ( PREFI X TED
BELOW - |'N VWHI CH STARTI NG - _ 1,349 TETRAHYDRODY 3,4, -8]
MATERI AL S PREPSA\RED e .7 1 NDOLE 380 :
197 « ..__m_g_ﬁcetwwlf A% YHt-propyl—38% ==
198 -—45 POHEAPRED iy VIR oy GAR £ R R AN | ]
382 N~ 99 NO. OF THE EXAM é‘t G ; '

1 UGy (FREFIX LISTED BEL
6-benzyl oxy- 1- met y 2 wanges SF AR ) t*‘}*ﬁ,s ?iz%%rgA}iY‘gQOPYSRTAIEOI[?s,ﬁ,%@O

5- nethyl 2- (2 p| |n

et hy M- HERPAD P |
P y,?s\LP QEIpr

INDOLE

345

346
347
348

350
- 351

3s2

354

355

148
149
150
151

- 152
153
154

163.
e
165

- 166

167
168

165 .
170
L7

172

1-{2- (hexylamine)ethyi]-1-propyl
1-{2-(diethylaminoethyl]-1-propyl .
i-isopropyl-1-[2- '*th} amino)ethyl]
1-(2—-aminoeﬁ'1yh -1-isopropy!
1-[2-(diethylamino ethyl-1 -xsepropyl
3-methyt-1-{2-(methylamino) eﬂ}yl 1+1-propyl
1-§2-(dimetlyyia unm)cthy‘] -3-methyl-1-propyl -
1-{2-(henylemino (ethyl) -5-:netl.\y!—1-propyi
1-[2-(diethylamino)ethyl j-3-methyl-1-propyl
1-{3-methyl-2-(methylamino Jethyl] - 1-methyl
1. (Zf_ax"ﬁino—i -methyi-ethyi)- 1~methy1 |
1-f 2~ (dimethylamine)-1-mett 1yt-erhv1] -1-methyl
- {2— {hexylamino) -'I-hiet_hy!.-cﬁiyl) - l-mcd!y}
1-{'2.-('diemyxamam)-i-m:&xyi»emyx}-i-memy:

1-cyclohexyl-1-f1,1-dimethyl-2-{ meiiyl-
amino)ethyi}

S-methyl-1-{2- (mcﬁxylamino)e_my}}-1-‘prcpy£

' 1-(2—_a'minoemy})--6--_b_enzyloxy—1—maﬁ1yl

1-[2-(dimethylamino yethyl} -5-methyl-1 1-propy!

-cyrlopwpyl 1-{1,1-dicthyl -2—(hexvlammo)-
eahyx] -3,3-dimethyl-6-ethoxy

S-mdo-l-xsopropvi—l [3 {methylamino)propyl]

i-[3-amino-2-propyl-propyl)- l-cyr‘lobutyl-3-
methyl-8-pitro

1-[3- (c’un(,fhylawna\ 122-tmmthvlﬁpmpy1]—
- 14 4vt'neﬂ‘ya

1-i3- (dxctbylammo) Z-mmhyl-propyl] -1,3-
dig ropyi-Snmethoyv

1-{ 1-propyi-3- {methylamino )~propyl ] - l-propyl-
3,3,5-trimethyl

1-[4-(dimethylamine)butyl]-1-methyl




384 201 1- cycl opropyl - 1-(
1, 1-di et hyl - 2- nor phol i noet hyl )- 385 0
QA ot byl ot b, DOE 20 S-acetoxy
9, I l'JI.IICLIIyI. U CUTTUAY TUJ l_\l RO TTO7y
-l -ethyl,-3,3,4,4-tetranet hyl -1-(2-nmethyl - 3-pi perazi nopropyl) 386
203 | _ 1-cyclopropyl -4, 6-di met hyl -1-{3- [4-(2-hydrqg
ethyl} l.plpera2|nyl] 1,1, 2,2~ tetranethylpropyl} 387 ... cng% . 204
1, 3- dlnethyl 1[2,2 dlpropyl 3-(I-pyrrolidinyl) propyl]. 388 - '
205 =i 44 dlnethyl 1-et hyl . %1644 1- dlnethyl 3. : 44
mor phél | nopropyr) 389 o TABDE VIi—continued.
1- cyclob%bpyl 1L[Lu2-]Ie[hyl-d-(4-pr0py|hl- piperazi nyl ) propyl] - 6- et hoyy
390 20NO. OF THE EXAMPLE I -piedrtydr.1-(Hefrrx 115TED BELOW)-
1-pyrrolidinyl) utgl ] 3@*1“**?{ 3 CARTING | 207809 TETRAHYDROPYRAND{6Asb]- |
[ 4- (hydroxynet hy1)Z1- pi per &%) g{ xg%g?w )-i 1-met hyl 39ZNDOLE 208
1-[(1;1-di ethyit4-8i péridi no) bl 3,3-di nethyl - 1-propyl 393 4
209 7+4chl oro- 4, ¥-diet hyl -1 - Z yl-1- (4 Y. BN QL RQmin0 Youtyl]-1-methyl
1,1, 2“2 3- pent agt %ijtyl) gg_? PPG& élo g g4 7 ' _
1- butyl 6- f | uorp-357( 44 pi per azrno- 1, 2, 3- t | i-(redckiyabutyutmedyl 3, 3, 4- t ri et hyl
46 1,391, 234 o o : ol : -
46 NOI OF THE EXANBLE : ._ i75 1-{4-(hexylamino)butyl]-1-methyl
' L 359 176 i~cyclobutyl-3,3-dimethyl-1-[4- (nerhy.arqrm)-
o 1,1, 2-tripropyl-butyl]-4-propyl - _
60 | 77 4,5-dimethyl-i- cmyi-pr4-dme:hy1anﬁm)-
Co T : 1 1,2,2,3,2 3-hexameth yibutyl]
361 | 78 1-(d-amine-2,3,3-riroethy-bury)-S-beomo-1--
i : v S | cyciopentyl
13 | 0 om0 1,8--di.cthyi.--1~[3-meihy:_--4~(methylamino)butyl'j
363 s - 1-§1,3-dicthyl4- (dicthylaraino Yburs]-1-propsi-
T ' o : 3,3,5-wimethyl
Y 1 364 | 381 | 1-[2,3-diethyt-4-(hexylaminoYbutyl]-3,3-
e _— 3 - dimethyl-1,5-dipropyi
365 182 .| l-methyl-1-[3- (uny»mx,dmvx)pmpm, mp.
' ' o - 124—127°C,
366 | o1 o l-meth'yl-l-(S—gﬁpez'idin_op:cpyl)
’J g 1 367 - 184 - 1-merh§/1—1-{3-ﬁacrp§whnopmpyi) '
| . 368 185 3 I-methyl-1-(3-piperazizopropyl)
369 : 136 B . l-ixxetlzyi- 1-{3-(4-methyl- 1-pi}:mzinyl) propyl]
. 370 o187 1-{3- r4—(Z-h,rd'ozqﬂ:,thyl) 1~p1pera::myl}propyi}-
o : i-methyl .
.37 ) 183 l-mesthyl-1-] (1~ ﬁyrfo.ldmyi)meﬁtyl}
T 372 189 . . 1-—m‘,my1-1 (morp! ‘ounumct"x;l)
373 196 ' l—ethyn-3 m._thﬂ-.! l(4-meﬂ1yi—;-mperaz.ny!)-
L methyl] ‘
374 TR 1,4-di_mcmy1-1-(z~pipeﬁdinoe¢hyz)
375 192 | l-ethyl-1-(2-morpholinoethyl) _
376 . 193 ‘ 1-ethyl-1-{2- [4-(3-hydroxypropyl)- 1-piperazinyl } -
RS B S ethyl} _
| 377 | 194 - J-propyl-1-[2-( I-pyrrolidinglJethyl]
: 378 195 _ i-propyl- I~ (2-morpholinosthyl)
379 196 1-isopropyl-1-(2-piperidinoethy!)




NO. OF THE EXAMPLE I N WHI CH STARTI NG
(1, 3,4, 9- TETRAHYDROTHODYRANq 3,4-b]- MATERIAL | S 396 212
1+ 2—amreethy—t—rethyl—397 243
1-[ - 2-hexyl am no) et hyl]-1-nethyl 398 S 214 : -
1-[2-¢dimetriyl arino)ethyl]-1-nmethyl, mp. [err] 399 _ @15 :
1-[ 2(di et hyl angsno) et hyl ] - 1- net hy| 400 - 1391234 216 S 4
1- met byl -1 - F8=tmettytamimo)ypr Upyl 20T A Y
1- ( 3~am nopr opyj)-=l=npt.hyl ?1 8 1-[23- Tm%f‘wﬁi‘lﬁ‘h’\ piopyll-1-nethyl 402
218 1- [e?, ( gyl |- 1- met hyl 403 219
1- [ 34(kexyl anijno)i p;’/ﬁa @rﬁ gﬂ‘\%‘& PRODUCT:DA@REFIX LISTED BELOW)-.
1- [ 3- (di et hyl anfi nG; pr bpy | ]M—Aii_F[B{IDY$ 405 1343 TL‘R“{;‘gngYR‘ INO[3,4,-5]-
1- et Ryl - 1- [ (et hy anf no) meRRBAAREED6 222 |
1- (am' nonet hyl )—retfyd—46+ 22-3-
1-[ (di.met hyi amir o3sret hyl] -1 - #&t hyl 408 | 3-methyl-1- ~(2-piperazigogthyl)- 1-propyl .
- [(hexyl ani no)jme hyI -1- et hyl, 409 oy 2. ¢4 methul-1- )
1-[ (ditet hyl ani rjo) 8t hiyl ] - 1- ety 410 b e e brscs -merhyl-1-piperazingl)
1- et hyl -*3- rrethyl-l[(rrethylamno)rrethyl] f ' ' 228 .
1-cycl opropyl - [isél net hyl ani A®) net hyl ) - Mﬁ-bqnsm ewthylrﬂll@ (3-pyreolidingl)ethyl} $29
-~ -1;4-dinethy-1 - dlmathy}1 no)ethyl } 413. 2 -
1-ethyl -1 - [ 2- (jmed yI i o) et A ) ) 414 Skt 2 pingeignoetiy- e
1- (2- am noet hyl}) -dggethyl 415 2617 1-e@propyl-1-(1,1- deﬂly‘-/-morholmo**thyl)-
1-[2- (dl met hyI gni no) ef-hyl] - 1-et hyl 3,3- dmcm'—s-etbe«&}
' . 385 202 S-acetn:ny -cﬁ1y;—3,3 44~tctrnmethyz-l (7-methyl
-pxperazmopropyi\ _
386 203 I-cydlopropyi-4,6- d:fnethv! i- {3 -[4-(2-hydroxy-
. eth3 )-1- p:pera.anyi} -1 1,2,4~tctr'methylpropylj
. 387 204 1 "—c!;r".,thvl-l [2,2- dxpropyl -3- (1-yv=~zohdmyi)
b ' propyl]
“ 388 - 205 ' 4,4-d1methyl-I-ethyl-l-(‘1,1—dimcrhy1-3--
i -'f . T morpholinopropyl)
389 206 1-cyclopropyi- 1- [1,2-dietbyi-3- (4-propyl-1-
: , piperaziayl)propyl] -6~ethoxy
390 7. _ 1-methyi-1-[4- (1~ py’m!idinyl)bmyﬂ
’ 391 - 207a 1 {4-[4-(hydroxymethyl )~ 1-}4&.7.3 zinyl 1hu'yl}-
. I-methyl
- 392 | 208 i-[{1,1-diethyl-4-piperidino)butyl 1-3 3- dunethyl-
5 g - 1-propyl o
393 209 7-chloro-4,4-diethyl-1-methyl- 1-(4-morpholino-
: - 1 1,2,2 3-pentactbylbuty!)
394 - w20  1-Butyl-6-fluoro-1- (4-piperazinc-1,2,3-rimethyl-
A butyl)-3,3,4-trimethyl

PR



416 233 1-ethyl-1-[2-(hexyl am no)ethyl] 417

234 1-[2-(diethylam no)ethyl]-1-ethyl 418 235
1-[ 2-( met hyl am no) et hyl ] - 1- pr opyl —419- 236
1- (ard noet hyl ) - 1- propyl 420 237 ' _ 1- '
[ 2- (ad nret hyl am no)et hyl] -1-propyl 421 238 A 1-
[ 2- (fxyl amino)ethyl ] --propyl 422 : 239 _— ' -
(di ethyl-ami ned et hyl ] -1 - propyl .47 1,391,234 : ; 46
1, 3944 234 L TABLE v AT TABLE VITT=cont1fited NO
OF THE EXAMVPLER — PREEFX "t%"S"TE‘B"‘BEL -
(1,334,894 TETRAHYEﬁGr HING? YEYANG S XA biipL EPRERARED z}g,g 240
Ly 9 UEEA P, STED BELOW)-
1-isapropyl-1-12- %”E‘ylmmﬁi@rf"esh 7511‘1[24 (134 9»’1‘?15&{YDROX1%-.%€3“YRANO[3,4 31-
1- ( 2<g@ni noet hy| )-3-igopro . 242 INDOLE '
1-[ 244 di et hyl aj. rég) ef hyl ) - ? 42p 243
3-nmethyl - 1-[ 2-{1 yiam no) y1]-1 propy_{mé_ A3 (methviaminoethid] 220
1- [ 2:4i net hyl a”nrr?'fo ethyl]- S%r%gt hyl - | - pr ppyl 2218i“ (methylamino)etayi] 246
1- [Z (herxyl ajm 3gg et hyl ] - 3-zmet hyl - | - pr Dpﬂ-a:ﬁ%ﬁ&\y!)-l—methyl _ 247
1-[ 2¢{ di et hyl ajri no) e{hyl ] - 3- et hyl - 1- prp }/ 43 248
1- [ 1:4ret hyl - 2-{ m8%hyl ami no) ety ] - 1- net hi} zfg’is’ amino)ethyl]-Imethyl 549
1- (2 am no- 1- rretgbéll et hyl ) - zmet hyl 43Ry 12-( dimethylamino JethyR PR methyl, m.
1- [ 2-{ di met hyl pnino) § 1- met hyT'- et hyl ] 1- rrem[g meylaiaino)e st Bmettyl, mp.

399 | 215 -} 1-[2-(diethylaminio Jethyl ] - 1-methyl

400 26 I-meth§71¥l-{3-(me‘|hy!éminé)propyl]

401 - 217 1-(3-aminopropyl)-1-methyl |

. 402 | 218 _ L-{3-(dimemyiafrdns)pmpyl]--1—methy!

403 _ 219 . | 1-[3-(hexylamino)propyl}-1-methyl

404 . 220 | 1-[3-(diethylamino)propyl]-1-methy!

405 | 22t 3 1-methyl-1-{ (methylanine ymexdyl]

406 : 222 - | 1-(aminotmethyl )-1-methyl

407 23 | 1-[(dimethylamino)methyl]-1-methyl

408 24 1-{ (hexylaminc)methylj-I-methyl

409 228 . 1 1-|(dicthylamino)methyl }-1-methyi

410 | 226 ineﬂ'yl-S-hethyl-L{(med:yl;mirc)mnﬂ*y!]

411 28 | 1-cyclopropyl-i- [(d*rﬂemylaxm'm)methyl)-’f-

. ' . isopropyl

412. 229 "+ | 14-dimothyl-1- [>-(dimthylamino)eiyl]

a3 | 230 | 1-ethyl-1-[2- (methyiaminoYethyl)

a8 | B 1-(2-aminvethyl)-1-cthyl

415 . 232 . | 1-[2-(dimethylamino Yethyl]-1-ethy]

416 233 1-ethyl-1-[2-(hexylamino )ethyl}

417 | - 234 | $-[2- {diethylamino )ethyl J-1-cthyl

418 ' 235 -. 1 1-[2-{methylamino )ethyl]-1-propyl

419 ' 236 1-(aminoethyl)-1-propyl

420 237 1-[2-(dimethylamino)ethyl}-1-propyl

421 238 1- [2-(hexylamino)ethyl]-1-propyl

422 | ‘ 239 1-[2-(diethylamisno )ethyl]-1-propy!




433 251
1-[2- (hexyl am no) - 1- met hyl - et hyl ] - 1- met hyI 434 252
1-[2- (di et hyl ani no) - 1- net hyl - ehyl}—d—pet-hy—435— 253
I- cy clohexyl -1[ 1, 1- di net hyI 2- (rret Ryl am no)- 436 : 254
8- et hyl -'1-[ 2- (rret hyl ami no) et hyl'] - 1- propyl 437 L 65
_1-(2-am noet hyl|47- 6- br ono- 1- propyl 438 . 1,391,234 250 - 47
"1-cycl epropyl -1-11,1-diet hyI 2 (hexyl amm® ,z},@l_béﬁu r¢3 3 d| met hyl - 6- et hoxy
439* 758 = |
1-( 3-am no- 2 propyl ) OF - EME ITDUMBLE 3- : p@f@! A% en ‘%IOW}»
259 - 1§3- i th§ ISAHRIONE- 123, bmm& i’ﬁmolsﬁ-m-
1,4, 4-tr ethyl 441 < RiP A "1-DOLE |
(di et hyl ani no) 2- ket Byl dr opyl T-RE: &5 dt pr opy - 5 met hoxy 442 b61
1-[1- propyl 3- (mgt h%éam no) - pr 1- propy. m cryR1-PZEhdis Eﬂ%eth 3
263 - [#4- (dine 0ﬁﬁyl am no) Qut p ”-yl ?eth % 5 %ﬁ
264 : K24 4- (et hyl aa#t no) but yl ] -1s—ﬂetta¢c$tiyi)4!4:5>pmpyl 26p'
1-[ 4- (hexylam no)but,, I ]§-1-nethy] 446 - A< LS I,
1- cycl obut yl - 3, 31di %t Hyl - [ 4- (M2 hyl ani no)| A DHFPRAFEHV W |
-4-propyl 447 426 26_7 . 24 _ 3-methyl-i- il-fmn*!’:s-'!amho)r‘thvi]—l-—propyl
7-chl or.o- 4, 4- di etthyl - 1-f[ 4- di nct hyl am no- 1,i1, 2, 2, 3-
pent aet hyl but yl ] 1-4%ét Hyl 4845 1~Lz-chmeﬂayhmmc)'*t‘*yl]-S»m»thﬂ -1-propyl
1,391, 234 . g evdS: i
428 246 1-[2-{heyylar Amo)e:h}i}-3-m.et_hyl-1-propyl
429 - 247 1- {Z--(dicﬁ‘.ylami.uo)'ethyl]—3-r"ethyl- 1-propyl
430 248 I-{i-methy! -2~(memylamum ) hyt] 1-methyl
431 249 {-(2-amino-1-methylethyl)-1-piethyl
‘ 432 250 1-[2-(dimethylamino)-1-methyl-ethyl }-1-methyl
' 433 251 1-{2-(hexylamino)-1-methyl-ethy!]-1-methyl >
) ) {34 252 1-[2-(disthylamino)-1-raethyl-ethyl] -1-methyl
§ 435 253 )-cycishesyl-1-[1,1-dimethyl-2-(meshylamino)-
4 o ) ethl] i
436 254 8--mei:'nyl—1—[2~(merhyfﬁfrﬁno)erhyl}-1-ptopy!
. 437 255 1-(2-aminoethyl)-6-bromo- 1-propyl
438 . 257 l.-cyclopropyl-1-{ 1,i-diethyl-2- (hexylatpino )~
o ethyl}-3,3-dimethyl-6-cthoxy
439 258 1-(3-amino-2-propyl-propyl)-1-cy clobutyi-B-
' o neﬂ*yx-%—mtro
- 440 259 1 1-[3-(dimethylamine )~ 1,2 2-trunethy!-propyl]—
. 1,4,4-triethyl
- 441 - - 260 1-{3-(dicthylamino)- z.-.zmhvlpropyl] 1,3-dipropyl-
_ S-medmxy
- 442 261 1-[1-propyl-3-(methylamino)-proepyl ] - 1-propyl-
N : 3,3,5-trimethyl ) ‘
443 263 1-[4-(dimethylaminoe)butyl ) -1-methyl
. 444 264 1-[4-(methylamino )butyi ] - I-methyl
445 265 1-[4-(hexylamino)butyt}-1-methyl _
446 266 1-cyclobutyl-3,3-dimethyl- 1~ [ 4~ (methylamino)-
' 1,1,2-tripropyl-butyl ] -4-propyl
- 447 | 267 7-chloro-4,4-diethyl-1- {4-dimethylamino-1,1,2,2,3~

et e

pentacthylbutyl]-1-methyl

e e e e o m e .



TABLE VII1-continued NO OF THE EXAMPLE  PRODUCT: (PREFI X LI STED BELOW -
I N WHI CH STARTING (1, 3, 4, 9- TETRAHYDROTHI OPYRANO [ 3, 4-b] - MATERIAL IS

| NDOLE_PREPARED 448 268 -
1-( 4- érri no-2, 3, 3-trinmethyl -butyl)-5-brono- | - cyclopentyl 449 .
269 . 1 8-.di et hyl - 1-[3-nmet hyl - 4- (et hyl am no) but yl 0
270 ' [ 1, 3 dicet hyl -4-(di et h¥l an no) butyl -1-pr 43
3,3, 5~tr|meth%3| 451 271
1- [ 2,3- di ehyl - 4- (hexyl am no) butyl ] EABLﬂl\rrﬁtmm»da, 5:- di-pr opy!l 452
272 -, th]-I- - rrolldlnyl)ethyl] 453 :
273 o Jgé meft @ OF i gga noephybICEEPREFIX LISTED BL‘LOWM
1- net hyl -1- (2-jnor. hO 1(1,3,4,5-TETR! AHYBROTHIOPYRANG{3,4-bf-
met hyli- 1- ( 2- pi der azi n eth IQED 276 INDOLE |
1- met hyl - [ 2- (4-joetthyl k 1- pi oer azinyl )ethyl]. 457 277 :
1- (2-71[ 4- (2- hygr od4get hyl )-1- pquer zi nyI ] ethla)mdo-ZJmem‘hrytl‘yl%@) -5-bromo-1-
278 | _ 1- net hyl - [3-( 1-pyriFplaeeistyl ) propyl] 459
279 & _ - Net hyl pi peri di q L) g@% 28)
- i 4 i 3 i-4- (methyl b 1
1-" metihyl - 1- (3-jnor phol i nopropé/ 461 LRy yi-4-(methylaniino)butyl]
1-nethyl -1 - (3-|pi §##@r azi no progyl ) 462 i- [1,3-<:1etht’.-l=—(dx&ﬂ;&ammo)bwyi1 l-propyl-
1- net hyI 1- [ 3-(f4- et hyl - 1- pi perazi nyl ) priGgytgindgd - - 283 -
1-- ( 3- [ 4- ( 2- hyd ' O@iet hyl) - 1- pbﬂer azinyl | pl Bgyir)l‘:yl '1' ('f[ggylarymo)butyi]ﬁ 3-d1methyl—
. . ' o 1,5-dipropyl
52 | - 1 1-methy)-2-1 2-(1-pyrrolidinyl)ethyl]
f; 453 1 273 | 1-methyl-1-(2-piperidiricettiyl)
454 o 274 1-methyf-~1—(Z—rnorphol-inq'cthyi)
L . ' . 455 275 N 1-methyl-1-(2-piperazinoethyl )
456 276 | pomehyb1-[2-(4-merhyi--piperazingt ety
S S 77 2 B 77 o {Z-{4-(2—h§droxyeihyl) 1-piperszinytJethyl}-1-
L | ' . _ methyl
oo 458 | 278 | i-methyl-1-[3-(1-pyrrolidinyt)propyt]
49 | 279 |i-methyi-1-(3-piperidinopropy)
460 ' 280 1-methyl-1-(3-morpholinopropy!)
,’rl -. 461 281 1«methyl-1-(3-piperaz£nn§mpyi)'
a | 462 | 282 - | 1-metiyl-1-[3-(4-methyl-1-piperazinyt }propyl]
463 - 283 ' | 1-{3-[4-(2-hydroxyethy!)-1- plperazmvl i propyl}—
R 1-methyl
464 | 284 | -methyl-1-[(1-pyrrolidiny!)-metayl
465 285 1-methyl-1-(morpholinomethyl ) _
" 466 : 286 I-cﬂ1y1—3-m'eﬂ1yl-‘1-[(4—cthy1—l-piperazinyl)methyl}
467 287 - 11,4-dimethyl-1-(2-piperidinoethyl) 1
468" o 288 1-ethyl-1-(2-morpholinocthyl)
469 | 289 |l-ethyl1-{2-[4-(3-hydrosy- propyl) 1.
i _ pipera ziny!jethyl}
: 470 290 | 1-propyl-1-{2-(1-pyrrolidinglethyl]
471 291 | 1-(2-morpholinoethy!)-1-propyl
472 292 1.isopropyl-1-(2-piperidinoethyl)
473 203 ' | 3-methyl-1-(2-piperazincethyl)-1-propyl
| :
]



464 284 1-methyl-1-[ ( 1-pyrrolidinyl)-methyl 465

285 1-met hyl - | - (mor phol i nonet hyl) 466 286
1, 4- di et hyl - 1- ( 2- pi peri di noethyl ) 468 ' 288
1- et hyl - 1- (2- nor phol i noet hyl ) 469 | 289 | @"
1-ethyl-l-(2- [4-(3 -hydroxy- propyl)-1- piperazinyl]ethyt} 47 .
290 «: ' 4& 1-propyl-1-.[2-. (. . 1=pyr LEE(‘EJ?%yI Yethyll 471 .. _ 49
291 . 1- (2-mor phol i'noet hylpap & vRLORW AT 2 - | 292
1 isopropyl-1-(F-pLpefarnoetiyry 473 293 } _ _
3-met hyhaA- (2- pif pegazijriset byl YA BUOPAE | d@nuer: (PREFIX LISTED BELOW)-
1,391,234 s | INWHICH STARLING 195 4 o TRERANABRETHYGIYRANCOBHILE
NO. OF THE EXAMPLESNO! OF 1"@5{@%%& - PRODUEILE PREFI X LI STED
BELQM MATERI'AL ES = (1,3,4,9- AHYDROTHI OPYRANQ 3, 4- b] - PREPARED 474
295 - 434 mat hy! - | - [28s met hyl - 246 4Rt DYl méehiyRh. %ﬁﬁmyﬂﬁ%]aazﬂa}l@-
296. : S 6- bdnzyl oxy-1-net hyl -1 {eh@} (1-pyrrolidinyl )ethyl] 47p
. - 297 . 5-nmet hyl 41-( 2- pi peri di noet hyl ) - 1- propyl | 477
298 . . 43 cyfcl opr opﬁ9§l - (1, 1- dif &P 4,’1‘-’?"-1?1‘6‘?‘1?%b‘l{?'ﬁ]ég’ﬁﬂ‘r‘i”}"-iﬂ)eg‘yl\f
3, 3-diinet hyl - 6- ¢t gy |478 297 . 29thyl-1-(2-piperidinoethyl)-1-propyl
8- acetioxy-1l-ethyl -3, 3,14, 4-tetranet hyl - 1({2-nethyl - _
o . 477 ¥ - 298 l-cyclopropyl-1-{1.1-diethyl-2-morpholinethyl)-
. : I 3,3-dimethyl-S-ethoxy - :
< ‘ . 478 299 S-acetoxy-1-'ethyl--3;,3,'1,-4-tetramethyl—1—(2.~meﬁlyl-
S ) _ 3-piperazinopropyi) .
- 478 300 Y-cyclopropyl-4,6-dimetdyl-1-{3-[4-(2-hydroxy-
! ' : | ethyl)-1-piperazinyl}-1,1,2,2-tetramethyipropyl }
4 . ' : .
3 480 301 1,3-dimethyl-1-{2,2-dipropyl-3-{1-pyrrolidinyl )~
' - | propyl] .
481 ] 302 4,4-dimethyl-1-ethyl-1-(1,1-dimethyi-3-
: : merpholinépropyl)
e 482 303 | l-cyclopropyl-6-ethoxy-1-{1,2-diethyl-3-(4-
A ' propyl-1-piperazinyl )propyl
483 . 304 " | l-metbyl-1-[4-{I-pyrcolidingl)-butyt]
484 : 305 | 1-{4-[4-(hydroxymeriy!)-piperazinylJbuyl}-1-
- methyl . 5 _ .
485 306 1-{ (1,1-diethyl-4-piperidine Ybutyl ] -3,3-dimethyl- .
. : 1-propyl : - -
486 . : 307 7--cisiom—4,4-diethyl—1-methyl-i-(4—morpholino-
: T o .I,I,Z;Z,S—pcntaethylbutyl) o i :
487 308 ' L-butyi-6-fluoro-1-( 4-piperazino-1,2,3-trimethyl-
. : butyl)-3,34-trimerhyl

; S EXAMPLE 488. :
o 15-DIMETHYL-1,3,4,9-TETRAHY DROFYRANO{3,4-b)INDOLE-1-ACETIC
" ACID (VII; R* AND R =CH,, R, R, R', R* AND R*=H,X =0 AND
. s i Z=CH,COOH . 5
} i 1-Methyl-1,3,4,9-tetrahydropyrano[3,4-b}indole-1-acetic acid (10 g., 0.04 mole),
_ prepared as described in Example 1, in 150 mi. of teurahydrofuran is added dropwise to
o a stirred suspension of sodium hydride (4.4 g. of 559, dispersion) in 200 ml. of tetra-
. o hydrofuran. This mixture is beated at 50°C. with stirring for 2 hrs. Methyl jedide
10 2(!4.2 g. 0.1 mole) is added dropwise and heating and stirring is continued for a further 10
: nrs. - ' :
After. cooling, water is added until the solution is clear. The tetrahydrofuran is
evaporatcd off under reduced pressure, the residue is partitioned between water and
benzene. The aqueous phase is washed once with benzene, made acidic with HCl, and
15 extracted with benzene (3 x ). The organi¢ phase is washed with water, dried over .15
sediura sulfate and treated with charcoal. The organic layer is evaporated. The residue
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3- pi perazi nopropyl) 479 300 1-cycl opropyl -4, 6-

di met hyl - 1- ( 3- [4(2 hydroxy et hyl ) - 1- pi perazi nyl) -

17 1,%,._.:L-t etranet hyTpl up‘y’n —456 : . S04

1, 3-digethyl -1- [2, 2-di propyl-3- ( |-pyrrolidinyl)- propyl] 48
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482 i , 303 1- cycl opropyl - 6- et hoxy- _

1, 2- dizgt hyl - 3- (-‘ﬁl propyl 1- p| perazl nyI )prqp& 4ﬂ83 o 304. 50
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2 hrs. After cooling, water is added until the solution is clear. The
tetrahydrofuran is evaporated of f under reduced pressure the resrdue IS

x ). The organic phase is washed with water, dried over- _ sodi um
sul fate and ‘treated with charcoal The organic layer is evapo ed. The
residue  50_31 ' 1,391,234 1,391,234 51
50 is.-crystallized from benzene and then ether-petroteumether to arrord.
the title conpound, mp - 105-408C., mmr ([err]) 1.73 (S 3H), 2.83 (t,
J=5.5, RH), 3.0 (2H), '3 68(3H) 408(t J=5.5,2H), 7.34 (4H 9.47 (1H).

vvrth benzene, made acr_dr C vvrth HCl , and 15 : : extract ed vvrtE benzene (3

I n the same mamrer-fogt—Teptaci g methyt—Todide—w un—an"e'%urva‘l‘eﬁt_‘“ﬁp'unt"pfz
5 et hyl »j odi de,uor propyl iodide, tfe N-ethyl apatpg of the title .
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1, 9-di net hyl - 1- ( 3- pi peri di nopropyl )

1- met hyl - 9-propyl -1-[3-(1-pyrrolidiyl)propyl]
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1-nethy|-I-(3-nbrphorrﬁopropyl)-9-pr0pargy|
9-al lyl -1- et hyl - 1- ( 3- pi perazi nopropyl) 763
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i, 9-di net hyl -1- [ 1-pyrro}igi;ay! ) methyl) 765
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5 AND Z= [err]

5 By followi ng the procedure of Exanple 1 but using boron
trifluoride-ethenole as the acid—catalyst—anrd—ar—eatvatent—anount of
pyruvam de instead of ethyl acetoacetate, l1l-nethyl-1,3,4,9-tetrahydropyrano
[ 3, 4- b] i ndol e-| -carboxam de, mp.[err] after recrystallization frg
benzehe- hexane, identi cal vmth t.he' productlgg{zglfrxarrpl e 133 10 /@ c4

obt aj ned* 64

| 0 I nithe same nmanner but " usi ng an equi val ent anount - of the appropri ate '

startrng material. of fornula |l together with the approprlate -

[err]: ket/pam de, t he 73 : _ _

1,391,232 . é’,;}‘;:‘ ~ 73 prodJcts Ilsten in

Tables 111 and IV are obtai ned.?gl{% ekanpke, bg/ usi ng tryptophol (11; [err]
nestyl -

and tke [err]-kei oam de, NN-di a@et 8- anet arnide, ip the procedure of

the Exanple, N N'1l-trimethyl- &E}E -1 et rahydraopyrano- . _

[ 3).4- b] i ndol e- 1- acet am de, i deff¢eal.. NI"t h3 the Eproduct‘ o Exanple 126, is
obt ai ned. 5. SEEFIS B & BRMALE 777,

5. 1- METHYL- 1 3,4, 9- TETRAHYDRCh b3 ) % 4nb] I*NDO_QE I» QORBOXALDEHYDE A

m xt ur e .of the starting materifakg tIK§ Dt},op'hol §32 25 & nol e), acetonyl
acetate (23.2 g, 0.2 nole) and i3S L )ﬁ p.E;‘toI uene&}gl fa)m acid in 500 'm of

EE
¥R

grs i3 n 'theyg)rﬁemfca of a Dean- Stark

]

benzere ‘i s rel uxed 10 fg 2 %
washed & I;:O winth 5% sodi-um

wat er itrap. The benzene sol uti

5

bi car bonate wat er, dried and ey:é, gd ttl.cg aé g)réﬁa[i ol | The oil is
subj ect ed to chromat ography onasifl i £q g@l‘go@@my usd n@ err] ethyl
acetat'e i n benzene as el uent. [Bie [ dtegs 88 E 2 g -
1- et hyl - 1, 3, 4, 9-t et rahydropyriah@ 3] D4rlofgez, 1 {getéhati%o acetate is
obt ai ted as an oil, nnr [err] |Bi&> g3|—§& Q° $ ng)‘“ .35 (2H).
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This acetate is dissolved in 250 nl of nethanol and stirred at room
tenperature 15 To this solutlon i's added dropwi se 20 nl of ION [err]
} r educed

pressure .and wat er IS added The mxture is rendered neutral and extracted
with chl or of or m The chloroformextract is dried and evapor at ed tc@ford'

the pri magy al cohol, 1-nmethyl-1,3,4,09- ‘t et rahydropyrano[ 3, 4-b]- 2

i ndol e 17 met hagsol , m p. 145- 147C., nnr_[enp}12k443 (s, 3H), 2.68 ( =5.65
20 cps; 2H), 3.65 (d, J=6 Cps, 211) 3.86 (t, J="b5.5cps, 2H), after
crystallization from benzene-petrolcumether. N, N-dicycl ohexyl carbodiinide
(17. 36: gh.0.084 nole) is added to a cool ed, stirred solution of the above

primary al cohl [6J097¢, 0.0Z8 nol'e] 1,n 63 il of di methylt sul-— 25
f oxi de- benzenrbf@&i containing trifl rﬁoroacetrc acid (1.%2 m, 0.014 &DIe
and ' 25 ﬁyfci?,‘rre (2.2%& M & £ 0. 02%er| e). The reactro@rs strrred it &
room t enper at iEiSHndgr c,nltr@en%or S5ehrg che reaction maxturk is 80 E
diluted with 68@&al dfs et hety follcﬁ/ve@b tﬁ‘e diEophy se._‘:-‘rpldrgjti.@”l of g "-;:, &
sol ution of oXQlHS ,gcr—@l (§7 ‘85 )i ff 2F i, of nekhagpl . SAffer thigys g 2
mnutes,vwateir;n&Q)E:rp% KE: éddeog’argd'tg’—‘ne,gi ngol u | eBmaterial i Ec@l ted. &
30 . The oXgemis [phask is washesd Wt B wat er & 28x )é[érr]"&‘aq@og;?. g
sodi um bi car bprat @ 18 & 230 and wal e, (B x B Bf t el deyi n%[érr_{:tﬁe:*;
or gani ¢ phase %ﬁ% g ated o yheld d&h @ | & Thé of| i€ plrifredibys 2 &
chr omat ogr aph/&@a Elliga fel8 EI@tisn S h 0% Set bn Benzee Saf Borgs
the title conpemmi)@d 2| qat & nna E:err‘%] E 58 (s 3%hE gsgét =550 & &
cps, 2H), 4. 15(1E2b-g Bpsy 21438 ¢ B 4§ 3% F E§ I 5B 4 2
EXAVPLE 778, JOR+| |2 B 2o B B 2 4 3 £ B G 84 2 E B £ 2
1-Met hyl - 1, 3, iR bt dahy® oy ard (B, & b indbl §- 15car BoxgiRletlydy, § § <
described in|BREbI ¢7E Esit cbatedcyi §h HIE exdeds oft dfifEt Byl e de? B
according to thelBpthon of K ENT Canpbel i B al 3F Arery £ham <Sog. ,70%
3868 (1948), o yTkld the corrfes- ponding Schiff base “Rediction of the
Iatter conmpoupd wi thi{sodi um bor ohydrr de 40 according to the procedure
descrlbed by E. Scherjnker Angew Chem , 73, 81(1961) .40
. _ 3 '
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1, for exanple, those described in Exanples 1 to 125, inclusive, instead
of tryptonhol, and using an equival ent anount of the appropriate

defined in the first instance and Z is 5 [err] wherein [err]
are as defined - 5Sin the first instance, then the T d
conpound_ of forrmula | in which [err] is hydrogen and Y is ] :
wherein*[err] ¢s as defined above, for exiganti, the respectlve product s sof
Exanples 1 t6 TI25, 1T AClUSI Ve, ~are obtal “ngl,rzlg{v S~ MNore. speC| fi caHy
exe nplifed acc 1uu moyto-the~procedures—pf Exanptes—777 dnu TO—779; Lre
use of .{rypt oph I .and @ CcEr i 2xhsramohe €rnf t]xa\r{d%.l,, EJ’BB?L’_‘ -tgtra-
hydr ot hi opyr ano[ 3 g b} i n&ECE: Bﬁﬁwmﬁa‘ldas f‘fs’h@ v HROFTHEANRG A qg); af

Exanpl e 48, Sin | &gl y the?\i{*sfﬁéf* }pt ophol “and 5 acet\mwnt an-2-one
af fords 1-net hyl - iﬁ,.S 4,9- FBF ?’a‘ ropy-aho[ 3, 4- b] i ndol e-.| - propi ani ¢ acijd,
i dentical to thE prodyct of l:xggpl e Z. R‘NVPEE"TS T i
15 1- (AM NOVETHYL 6F5 17 METHYL- 1578, 4, 9- TETRAH ’%Fd@{!g)‘ aqun ? I,”Npgzg
(1,[err]) [err]fA sofution of e ding ?\E,.;g’ﬁﬁ&?d%dﬁiﬁ:;as ’
1-met hyl« 1; 3. 4, et rahydr opyr ano[ 3, 4- b] i nfigl.e>; e éf@ox‘ "deby de a8 =t "

(547 ng), descr{bed i h Exanple 777. aqueaus hydroxyl arni ne by(dlr_I chl ori de
(2.5 m 20 pf 688) }and aque@ds sodi un héeuatebfBris-dnhetghy *$¥6%:harjol
(5 M) is heated at 5¢-60C. for 5 mn. ap 7% WeEn- kept- at [err] for 16 hris.

The precipitate issgz,:o | ected apg recryst 3kbh&tdw-f1r mrg&q%gg?ﬂ;mter to

)

iy}

afford 1-methyl } 1,3, 4}9-tetrahydropyranof 3 | - 1- car boxal dehyde
oxime, mp.[err| 238 576he Iatte”‘@enp@mwhx(zwml dmjn*bﬂr THF (10
m) i's added drppwi sejto a ~ 25s iwﬂ%g 9% (b FE >3 O8 (3D uiiCal urri num
hydride (200 mp) in 15 m of THE at i cet Bt errperature The m xture jis

stirred for 1 hf. gyslufing whictprtine it |sjaldiaweedi)G@NES-cthyl-1-methyl, nmr
. - - 1 (CDClL) & 1.39 (3H), 1.70 (3H), 2.73 (m, 1ZH),

corresponding h}drocbiouc acid additien sait has

| m.p- 202--205°C.

680 | 578 | 9-cthyl-l-methyl-1-[2-(methylamino)éthyl]

681 57 | 1~(2-aminoethyt)-9-cthyl-1-methy}
682 380 : 1-{2-(dimeihylamino)ethyl]-1-merhyl-9-propyl,

wrr (CDCL), & 1.00 (4, 3H), 1.85 (§, 3H),
correspoading maleic acid addition salt bas m.p.
125--126°C.

683 581 1-methyl-1-[2-{1nethylamino )ethyl }-0-propy}

684 ' 582 9-zityl-1-methyl-1-[ Z-(methylamnine Jethyl]
685 583 1-[2- (dimethylamine ethyl]-1-methyi-9-propargyl
686 584 1,9-dimethyi-~1-[3~(dimethylamino)propy!}, nmr

{CDCL) 5 1.60 (3H), 2.68 (6H), corresponding
maleic acid addition salt bas m.p. 115—118°C,

687 . . - 585 l,9-d-m°tbyi 1-[3-{methylaming \':mpy;], nmr
Cl;) 8 1.6 (3H), 2.9 (3H), 3.6 (3H), curres-
r:-cndmg hydrochmrvc acid addition salt has m.p.
194-.196°C.
. 688 586 | 1-[3-(diethylamino)propyl }-1,9-dimethyl
689 © - 587 -} 1-{3-aminopropyl )-1-methyl-9-(3-piperidino-
propyi)
) ) 69C - . 588 1-{3-{ dm.etnylammo)p'topyl-l-methyl—%(3-
_ : -pnpc*'idu:opropyl)
691 589 1,3-diisopropyl-I-methyl- ;~(meth‘,lammo ymethyl-
: o : 9—pr0"mrvl . .
692 560 - 41 (dxcﬁ,r!am‘no)m-.thyx-6-hydrozy-1 3.3,9-

tetramethyl!




to roomtenperature. Excess l|ithium alum num hydride is destroyed by the
careful addition of [err] (1:1). Insoluble material is collected on a

ether.. The ether solution is dried -36 [err] filtered and concentrated

to affford the itle conpound, identical with the conpound of the name
descri bed in Exarpl e 316. EXAMPLE 781. @TE ¥

1- I\/ETHYL 1- (3g ( 1- PYRROLI DI NYL) PROPYL] - 1, 3394.28- TETRAHYDRO 35 - - &8
PYRANO [ 3, 4T RECCE-TT1TerT] Terr] 1o a_;ﬁl utlon %f tryptophol (15 g, 0.09
M in 150 n oﬁ—benzene»--s—eh\l—er«e—-zw}{é‘% -

m xt ureis heaf ed3inithe Presenes afp20P id and
hydr dted al kal | a’gum. NENNT 83 q%gatc,é';(.m 06] m f}ijyyiiﬁ @iﬁ fter
1. hr.t of refluking, 400 nyiamirdAbfiSaci dii 1t@501§Etot al of 2 Hrs.

40 tHe reactiop i g cgol ed PREP£R¥I6d and washed W|th 5% sodi um bi carb
wat er! and dri eg~overysoditunrsuttate—Evgpurattonunder Tegquced pressurie
afforids an oil} Eeisijoil is purified by!m:m}mtmgma@h@“emglaminbjed:angel
Elutiion with bgenzenetand concentration ¢f the e

1-(3-chl oroprOJyI5§*‘gt 14nmet hyl - £33, 4, 9-t et Patiyat e‘pgﬂ? E?"g“’}fﬁ'éi} iidste a5
nm [err] 1.33 %%%) 1.93 (48 . 2. 75 ( Ydwis.[2- E)mmeihylammo)eﬂlyl} -1-ethyl

45 A'sol ution ¢f | atter corrpound(ZOrrg, 9 mllinoles) in 10 mj§ of
THF and 1.5 n [ofsspyrrol i di né94 s heat ed&m@éﬂf{@a{mﬁéﬁaﬂmw)ﬁhﬂ 1-praped i xtlure

i s concentrateg under reduceﬁ? ressure -%‘Y%?gﬁﬁﬁ%wg%%g%%}yfgLl&%fsﬂfgg \?ﬂ ween

[err]! sodium car §8hatle and chfor of orm
wat er, dried [errghg fijl tered agd - 50 1-cycBMARAY ah einayl B mépthuge-
pressure to g| ye thejtitle conpound, id(fm;i}e%rmmith t he 50 product of .
Exanpl e 365. - By fol | qw ng the rocedure 1) g as
starting material®®%n jequi - 72nt anount’ Paﬁmapprgb‘r%)?i 8%§?§rti ng
material of foymypa I, for %%@nm e, thogedimethyl 1-{2- (dm.s.ﬁw?mlrm)ethyl:»5‘
FEA _ methoxy, nmr (CDCls) 8 2.60 (8, 3H), 3.85

(8, 3H), correspor dm,. inaleic acid addmon sale
has m.p. 10‘3-m111°(‘

701 . 599 l-ethyl-3-methyl-1-{ -metlyl-2- (medhylamino )~
R S . cthyl}-9-propargyi-4,4,5-tripropyl
_ . 702 . 600 - _ 1-[3-diethylamino)-1,1,2,2-tetraethyipropyl] -3-
g : - lethiyl-1-methyi-6-nitro-S-phenethyl
' }f'l 703 - 601 - H-cyclopropyl-1-[1,2-dizthyl-3-(diethylamino )~
K . ' propyl]-7-ethoxy-3-(5-piperidinapropyl}

i _
5 704 ' 602 1,9-dimethyl-1-[4- (methylamino Ybutyl]

705 603 9-benzyl-i-| 4- (dimethylamino )butyl]-1-methyi |

706 . 604 s 1,¢-diethyl-1-(4-amine-1-methylbutyl )

' 707 §05 - - - 11-{2,3-diethyl-4~(methylamino Ybuiyl}-1,5-

dipropy!-3,3,9-trimethyl

708 " 606 ' 1,5-dimethyl-1-{2-(1-pyrrolidinyl Yethyl], amr

. : (CDCl;) 8 1.62 (s, 3H), 3.74 (s, 3H}, m.p. of
corresponding hydrochioric acid addition salt,
230—231°C.

709 - 607 . 1,9-dimethyl-1-(2-piperidinoethyl), nmr (CDCL;)

: . 3 1.61 (s, 3H), 2.32 (m, 6H), 9:81 (m, 2H), m.p. of
corresponding hydrochloric acid addition salt,
233--235 °C. .

710 E 608 - 1,9-dimethyl-1- (?-morphonnocthyl) nmr {CDCl;)
: 15162 (3H), 2.77 (2H), 3.72 (3H), hydrochloric
acid addition salt has ma.p. 230—231°C,

711 500 1,9-dimethyl-1-[ 2~ (4-methyi-1-piperazinylethyl],
: orar (CDCL), 8 1.56 (s, 3H), 2.22 (5, 3H),

2.3 (i, 8H), dimaleate addition salt has m.p.

194—-195°C.




described in Exanples 1 to 125, inclusive, instead of tryptophol, and using
an 55 eqU|vaIent anount  of the approprlate [err] of formula VI descrlbed

the respectlve conpounds of fornula I for exanple t hose descrlbed in
Exaones 309 to 487 |nclu5|ve are obtalned 76

1, 391; 234 : 76 [err] des d above,
then the' - respective primary am ne conpounds of fornula are t ai ned.
EXAVPLE 784. 589 1,391,234 6

6- HYDF?OXY—l METHYL-1, 3, 4 9- TETRAHYDRG?YRANC}ML&ME 1- ACETIC ACID (M 1;
[err]iU AND[eIEJ] m xt ure _
6- benzyl oxy- 1- ngt hyd - ﬂ ?,éﬁlfﬂ D‘Q"byrazmir&aé“bdmmm gidrEmeELOwyackid
(5.3 g., 0.015 ol &, jprepifie % cmtedu,mmmuéw%ox’mmm 34bl- of 10
anhydnous et hanc ,;?and 1 gzn;;q» err] pdl | adium on cH¥BBREi s stirred a

room tenpera- 10 l"hr under _a_hydrogen_at msphere until_na_nore hydrogén
i s bei:ng taken §p tjhne reac®ion ni xt ur §2-cdyid-eatvab-y 5L 1-pgrofidimbiedgt] by
filtration thI‘OLgh at omaceoys earth (OE ite), and the filtr
concentrated. ThHe 713 due is ggcrystal %5‘5@%16%93] txgt?gllpe dénﬁzeyﬁ)e to aff
the ti.de compound,»smp. [err] ¢id - I n'Ema icpznvmpipmndimgsvbmpﬂyl amn
salt iis prepareg t e - m xi ng: of equi nolia et her sol uti dns

of benzyl am ne and¥’t5he above gr’bduct The ;ﬁ,g'é‘_’ﬁgl} Sic'ug: 1el5 @beﬁwfhﬁgdl@sa.{
. . s /’
stalliized from| acetdnitrile to affordj3¥g (s, 3H), m.p. of corresponding dihydrochioride

6- hydr oxy-1-nmethyl-1, 3, 4, 9-tetrahydropyr §ee; mp. 219220°C.

br d

\v

716 614 i-methyl-9-propyi-1- [3-( I-pyrrolidiny! )propyl]
717 ' 615 1,9-dimethyi-1- (3-piveridinopropyl)
718. 616 | 1-methyl—1—(S-morpholinopz'epyi)_-9-phc::ethyi
719 617 | 1,9-bis-(3-piverazinopropyl)-1-methyl
720 618 1-methyl-1-{ (1-piperazinyl ymethyl}-9-[2-(i-
N . . pyrrolidingl)athyt] -
-r:j_,;\ S 721 619 _ i-eﬁxyl-Q-methyi—1-(2-morphnlinocthy1)
) . - 722 620 . }1.9-diethyl- 1-{2-[4-{3-hydrogyprepyl)-1-
. S . : piperazinyi Jethyl} -
© 723 e ~ {9-mothyt-1-propyl-1-[2-(1-pyrrolidinyl)ethyl]
i 220N R 7’ 9-allyl-1-(2-morpholinoethiyl }-1-propyl
725 623. 9-benizyl-1-isopropyl-1- (Z-piperidinoethyl)
726 - 624 1,9-dipropyl-3-matbyl~-1-(2~pipexazin6ethyl)
727 : 625 . 11,9-dimethyi-1- | 1-methyl-2-(4-methyl-1-
_ : piperazinyl ethyi] o
728 . 626 1-cyclopropyt-1-{1,2-diethyl-3- (4-propyl-1-
piperazinyl )propyl}-6-ethoxy-9- (3—plpt.r1dmo-
. propyl) _ '
729 : 627 | .1,9-dimethyl-l-[4-(!—pyrf0ﬁdinyl)butyl]
. : 1 730 .. 628 ' 9-benzyl-1-{4-|4- (hydroxymethyl )-1-piperazinyl}-
. . C _ jbutyl}-I-methyi .
: 731 629 : 7-chlors-4,4 -diethyl- 1-methyi-1- (4-morphmmo- .
Lo . ' 1,1,2,2,3-pentacthylbut ty1}-9-vinyl .
731a | 605a , 1-[2-dimethylamino Jethyi }-1,5,9-trimethyl, nmr

(CDCL) 8 1.63 (s, 3H), 2.20 (s, 6H), 2.67 (5, 3H),
13.74 (s, 3H), malcate sait has m.p. 144—145°C.

731b 605b '6-penzyloxy-1- [ 2-dimethylamine )eihyl ] -9-cthyl-1-
L ' methyl, nmr (CDCLy) 5 1.38 (¢, T=7,311), 1.62
P . . (s, 3H), 2.18 (s, 6H), hydrochloride salt bas m.p.

i 216—-217°C.




[3,4-b]indol e-1-acetic acid benzylam ne salt, mp. [err] The correspondi ng
acetate is prepared by allowing a m'xture of the title conpound and a five

nol ar -@xcess 20 of—acettcanhyart+de—+n—pyr+ei-hre—solution.to stand for
24 hrsi Dilution.of the mixture with =20 water extraction with ether and
recrysgal | i zation of the extract resi due from benzene- pet rol eum er,
afford'?_'-" 6~acetoxy-1-nmethyl -1, 3,4, 9-tetrahydro[ 3, 4- b] i ndol'e- 1- acet 8( cid

i dent’i ‘gal wit het he product of Exanple 24., &} ,8y foll ovm ng the procedure ﬁf

t hi s” efanpl e ~butr~rept-acrmg-e-benzyTox y*i-*ﬁ*e*t ey

1,3, 4,9-tetrahydropyranal3 4:blindal M!L ontipged.d with _an_equival ent,

armunt;}':}io\f»/ "235 d bsnzy] % nm (di.nethyl ami no)ethyl] - 9

ethyl % | - methyl2- 3, 4W ,\CHJE g{‘quu (?ﬁe YOl IPREW PIFGIER BELOW)- :

hydr océl ori de, jes@rl Bed i nuAxeapte ﬁsr‘*’;i"*{"éﬂggw O,?%’E'W%ﬁ“rfﬁ) etthyl |
o - gthyl- 1} mgthyl - wwmmm et rahydr opyr ano[ 3™ i ndol ol

hydroc"_ | ori de, -ef+t—t-he--cor+espend m f+-ee—-base—of-the—tatt-er—eom 30
pound ‘Bas nnr [=r'ﬁicl 36 (t, J5p3e 3H) 1.6 ‘%‘Jm %Xhlfi?“ﬂ@“(vs}?bﬂ O-dipiefedv se,
30 repkacenent hith 6{benzyl oxy-1, 9-di rre1‘§‘§z} P ";,3,,‘;2’53;?)";‘488_55 10()3”72

(di metifyl ami no) bt hyt 141, 3,4, 9-tetra- hyd 6’]

hydr ochl ori de dps®iébéd in Exafpd e 731d, BMQ&xﬂ.}Q—uﬂ*\cdiv {2-(dmeth5!..nnm)-
met hyI 11- [ 2- (di pret hyl gmi no)ethyl -1, 3, 4,9 T‘é‘ﬂraﬁyﬂfh{&ypéﬁ@)i 814287 (5 $Hllo|
Ydro- chlpride; imp. [err] corresp mﬁlgg e bdSe W reciopife pishas) 1 6
(s,3|—|)j’:._:g 35 2.2 (8, 6H .. 37 (s . 3H

35 LE 785. 1,1 - DI METHYYL- 1, 3, 4, 9- TETRAHYDROPYRANO- 3, 4- b] | NDOLE( VI | ;
[err] & solution of trypt ophol (8 g, 0.05M, acetone (5 g) and '

p-tol ugnesul fonic acid 40 (100 ng) in 100 M of benzene containing
hydrat#®d al kal i-slumniumsilicate (Mle- 40 cul ar .Sieves No. 4) is

heatedito refl ux for 1. hr. Mre p-toluenesul fonic acid (-100 ng) and the
ketoneﬁj acet one (3 g), is added and the reflux continued for a further 1.5
hrs. The mixture is filtered and the filtrate is washed Wlth [err] SOdI um
bi carb’-‘ nate and : .

m“i '.;L'i‘...(:."\_.g Y




water. After drying over sodiumsulfate the benzene is evaporated under
reduced pres- 45 sure affording a solid. Chromatography of this solid
on silica - get

white product which is recrystalli zed once from benzene pet roI eum et her to
give the title conpound, mp. [err] nnr [err] 2.76 (t,J=5.5 cps, 2H), 4.03
(t,J=5.54cps, 2H). The procedure of Exanple 785 is followed to preg?

ot her conpounds of fornula so VI nponakch [err] are as defihed igpy
the first instance, [err] is hydrogen 20 and. Z I's l.ower al kyl™ or -
phenyl (1 ower) al gkyt=~ B«mﬁee——ef——eueh»e—e -a¥-e—4—1—-s¢~ed——|-—n~labl—es-m.l

and XVIYL' In dach expmel. &y rHeaEk XAkbept; anount  of the startl ng n_aterl ql of
formula 1 |istled ¥ hereTbh\z,i:Hsterlfo'mIcead§0¥,’ %}\i L (‘ 4’1 oy |
fornula I des-l crfbefl in EAARPIAL 185, St el Wi g 51 6}\%%‘3 |

—+

ket one. 77 [ler 3 PREFARED : 1, 391; 23
[ertT] © 79 189284
79 [err] 732 630 . 1,9—djmemvx—1 {2—(dxmcthy mmo)e.hy;], nmr
_ B (CDCLsY 83.72 (s, 6H), 6.40 (s, 3H)
7 L 733 631 : 1,9~c§imeﬂ;yl--1-[2-(mﬂthyla:_nino)efhy1]
734 822 1-{2-aminocthyl }-1,9-dimetay]
735 - 633 o 1,9-dimzethyl- I- [2-(hexylamine Yethyl |
736 . 534 ] -{Z-dici;*zy‘amino\“ri‘yl} 1,9-dimethyl
737 _ 635 ' 9-allyl-1-2-( {dimethylamino )ethyi] - 1-methyl
738 836 i 9—.unwth_,, nl’s-(mcrhyh.xru i¢ ) propyl]
: 739 637 1-§3-(diethylaming) r..{,pyl}—l,%dimethyl
740 : 638 a .9-aliyl—1-(3~aminnprepyi);I-mcthyl
741 : 639 9-allyl-1-[3-(dimethylamino Ypropyij -1-methyl
742 640 1-methyl-1-[ (methylamine Ymethyi} -9~ (3-
.‘ plpﬂndmpmpvl)
' Vo : 743 - 641 1. { {diethylamine ymetityl ] -6-hydroxy-1-propyl-
: co _ : 3,3,9-trimethvl _ '
744 G42 o 1-ethyl-9-methyi- 1-[2-(methylsmine )ethyl ]
745 . 643 . t-{ ?-(dnﬂhvlamno)ethyl] I—PLhyI -(2-
: morpholinvethyl)
746 644 ' 1-{2-(dimethylamine)ethyl}-1-ethy}-9-oropargyl
- 747 645. 9-methyl-1- {2-(methy!amino)ethyll]«I—prcpyl
748 | 646 1 9-allyl-1-[2-(diethylamino)ethy!]-1-propyl
749 647 1-cyclchexyl-1-{1,1-dimethyl-2- (metny:ammo)-
o - ethvl] —9-meyl
750 648 _ 1,9-dimethyl-1-{2- (dlme'hylaznmo)etnyi} 6-
_ me;hoxy
! . 751 649 - 1-[3~(diethylamino)-1,1,2,2-tetramethylpropyl)-
: . : 3-ethyl-6-mitro-9-vinyl
. 752 : 650 l—cyc;cp'opvl-l [ 1,2-diethyl-3- (dicthylamino)-
propyi}- 6-f1hoxy—9-eth yl
753 - 651 ' 1,9-dimethyl-1-[4-( m.r:thylaminc Youtyl]
754 652 ' 9-2llyl-1-[4-(dimetkylamino Y buty! ] -1-methvl
755 653 .} 1-[4-amino-1-methylbuyl }-1,9- dl’thyl 3-meihyl

756 . 654 ' 9-allyt-1-methyl-1-[2- {i-pyrrolidinyl )ethyl}




1, 391, 234
1, 391, 234

80 [err] '
81 EXAI\/PLE 838

[ 3, 4b]INDO_E([err] AND [err] LA 9.

hydride in 20 ni.

1, 1-di et hyl -
785,:'in"20 m .

of di

met hyl f or nani de

tenpgrature M@W@e&euew

"5 is added a sol ution of
1, 3,4,9-tetrahydropyrano[ 3, 4- b] i ndol e,

of di net hyl f ornmam de. The addl t,,l on is made dr opw

of a 50% d| spersr on of sodi um

of

.des- ‘cri bed

ghame

Y L= e

[err]:Then an excess of the organi c hakBue Xvdi-stesihddani noet hyl _chori de
(free base obtarhedﬁlo ' frop]15 5 of | t he hydrochloride) is added and
stirring continued mt ‘\,IftO TheoDeRat i(PREMIXLISTED SEpmmy-ed
into ice-water, pcigif e’d‘ \Xi (\Aﬁstﬁﬁﬁmﬁﬂtﬁlﬁi@fﬁﬁlOLTliié’wé‘qmeblﬁ
phase:is rendered akkaline wpt\tq %Na(]—l hnd ext r acr edNRIOE benzene. The _
organic phase is{washe¢ wth water, dried over sodiumsulfate and . .
evaporat ed underj reguced pressugse to yieId1;h@w&yuL@,anaQumg)nnr[err] .63
15 (6H), 2136 (6H), 2.79 (m 4H), 4 (in FQ 7.18 (m_ 4H. '
15 Theé correspondi A& hydrochl or8€ acid adrdl tuF*%éEri 194is(2- morpholinoethyl . .
|, 1d|methyl 9- [{( 2~€4 net hyl - :

7 657 -methyl-9-propyi-1-13 lici yi
anrno)ethyl] 1,3 4,9-t bt rahydr opyr ano[ 3, 4+ bff % A ydha?ﬁ%?fﬁeop%Q ] mip
198- [err] after Cﬁﬁsta||IzatIGﬁSfrOﬁ]nEthaﬂdhmﬁﬂhﬁfqrwnmmmump)_ : _

o . 761 | 659 l—mcﬁzyl-l-(S-Hzorphe}inopropyl)-9—propargy1 '

762 660 9-a31y1-1-methyl-1-{ %—p*peraz.nopmp,i)

763 651 S-allyl-1-methyi- i~ [3- (4-methyl- l-pxpcrazmyl)-

propyl]

764 662 1,9-dimethyl-1- [1-py*1'o‘rdny1)methyi}

765 G63 I-methnyi- 1- (inorpholinomethy! }-9- ( 3-piperidino-

propyl)
766 664 i-ethyl-9-methvl-1-(2-morpholinoethyl)
- 767 665 1-cthyi-1-{2-[4-(3-hydroxypropyl)- 1-piperazinyl]-
_ ethy!}-9-propargyi :

768 665 9-meethyl-1-propyl-1-{2- (1-pyrrolidinyl ethyl ]

769 667 1,9-dipropyi-1-(2-moerpholinoethyl)

770 663 i-isbpmf:yl—Q—mcthyi—1-’ Z-piperidinoethy!)

771 668 ) 3-benzyl-3-methyl-1- ()-pzpcra, noam}!) 1~propyl

772 670 1,9-dimethyl-1- 1-methyi-2-~(4-methyl-1-

: : piperazinyl)ethyl] _

773 671 1-cyclopropyl-6-ethoxy-2-ethyl-1-{1,2-diethyl-3-

(4-propyi-1-piperazinyl )propyl

774 672 1,9: dimethyl-1- {4- (i-pysrolidiny! Ybuy}]

775 673 9-allyl-1-{4-{4- (htdroxymcthyl) 1—prpmazxnyl]-

buty}}-1-metlyl _ '

< EXAMPLE 176

 1-METHYL-1,34,9-TETRAHYDROPYRANG {3 4- bUNDOLE-I—

' CARBOXAMIDE (VI1I; R' = CH,, R?, R, R', R*, R® ANDR =H,X =0, _
5 AND Z=CONH, 5

By foiiov.mg the procedure of Example 1 but using boron trifluoridc-cthenole as’
the acid catalyst and an eguivaient amount of puuva'mdc instead of ethyl acctoacetate,
1-methyl-1,3,4,9-tctrahydropyrano3,4-b}indole-1-carhoxamide, m.p. 185—189°C.
after recrystallization from benze vc-hc,.aﬂe, idesntical with the product of Example 133,
is obtained.

In the same manner but using an cqutv'er amount of the moropnak starting
material of formula 3T together with the appropriate a-, f-, y- or d-ketoamide, the

10 10



The procedure of Exanple 838 is followed to prepare other conpounds of
formula 20 1 in which [err] are as defined in the first I nst ance,

[err] is 20 am noal kyl as defi red—above—and—Y—Ts—tower—atkvt—or
phenyl (1 ower) al kyl .- Exanpl es of such corrpounds are listed in Tables Xl X and
XX. lin each. exanple an equi val ent anount of the appropriate start '
'rraterrali of forrmula VII in which [err] [err] are as defined in t@girst

I nst ance, [er;] i's hydrogen and Z. is Iolwgr y IkyI or 25 ' . 73
phenyl(lowe 3 Spod 1S disgedy an d, Lsn

1, 1-di methyl - 25 ﬁig P Iet‘f’ ){d]’,? ,@g%%tﬂk@@ m@ﬁff%gi I'n
each case the staﬁlekaﬂﬁ’emtxt%wcﬁ dufd! HR i ik, X ,\h-kv% Lﬂﬂﬁﬁﬁfr‘BYmr 3@-09%%13' ein
which it is pr epar[&,d—b)u*uo‘e8!2acetamm<., identical with the preducet of Example 126, is obrained.
1,39L,234 EXAMPLE 777 2 [err] 83
1, 391 234 [e?r] 84 [z%fhryz. L A e T

s

1,34 8-FETRAHYDROPYRANO|[3,4-b 1 INDOLE-]~
. CARRBOX ALDEHYDE
A mixture ef the stamn,f; 'nmcvn!, uyptophol (32 2 g, 0.2 mole), acctonyl acetate
{23.2 g, 0.2 mole) and 3.2 g of p-rolver .Lsnlfemc acid in 500 mi of benzene is refluxed

10 for 14 hrs. in the presence of 2 Dean-Stark water trap. T")h benzene solution is washed - 10
with 59, sodivm bicarbonate, water, dried and r:vaporamd to afford an oil. The oil is
subjected to chromatagmphy on a silica ge! colummn wsing 109, ethyl acetate in benzene
as eluent. The acetate i-methyl-1,3,4 y~tﬂrmydmu\:mo[ 3 4—b]mdole—- 1-methanol
acetare is cbrained as an oii, nmr (C DCA,: 3 1.52 (S, 35, 2.08 (8, 3H), 435 (2H).

15 _ This acetate is disselved in 250 m! of methanol md stim::d at recom tempersure. i5
To this solution is addw. dropwise 20 m! of 10N NaOH. Iydrolysis is immediate. Most
of the methanol is removed under reduced pressure, and water {s added. The mixture is
rendered neutral and extracted with chloroform. The chioroform extract is dried and
evaporated to afford the primery alcohol, I-metyl- ,:s,4,°-*°frahydr0pvrane{3 4-bj-

20 indole-1-methanol, m.p. 145—147°C,, amr (\,Df“lz) d 143 (s, 3H), 2.68 (1, =355 20
cps, 2H), 3.63 (d J=6 cps, 2H), 3.85 (v, J=5. 5 cps, 281, after crvstalum*zo: from
benzene-petroleum ether,

N N-dicyclohexylcarbocdiimide (17.36 g, 0. 084 mole) xr added to a cooled, stirred
solution of the above primary alcohol (6. ")0 g 0.028 moie) in 63 ml of dimethyl sul-

25 _ foxide-benzene (2:1) conraining eriffuoroacetic acid (1.2 ml, 0.014 mole) and 25
pyridine (2.24 1md, 6.028 moic). The reaction. is stirred at rocm temperamr‘- “under
nitrogen for 5 hrs. The reaction mixture is now diluted with 600 ml of ether, followed

- . by the dropwise addition of a solution of oxalic acid (7.56 g) in 21 ml of methanol. -

After thn'ty miﬂutes, water (600 ml} is 'adf‘eu and r.nf’ insofuble material is collected,

30 The organic phase is washed with water {2 x }, 5%, aqueous sedium bicsrbonate ( (2%} 30
and water (2 x ). After drym;> (Mg80,) the organic phase is evaporated to yicld an
oil. The oil is purified by wro-rsatograpny on silica gel. Fiution with 10%, eiher in
benzene affords the title compound as ehuare, now (CIJC!:;J & 1.59 (s, 3H), 2.34 (5,
J=5.5cps, 2H),-4.15 (t, = 5.5 cps, 2ZH). '

35 EXAMPLE 778.. © . - a5
: 1- Metnvx-I,J,f,9~te€mhydropyrano{3 4 Blindole-1-carboxaldeliyde, described in
Example 777, is treated with an excess of dimethylamine according to the method of
K. N Campb»ll et al., J. Amer. Chem. Soc., 70, 3362 (1948), to yield the corres-
ponding Schiff base. Ruducrmn of the lattcr compmnd with sodium borohydride
40 according to the procedure describad by E. Schenker, Angew Chem., 73, 81 (1951}, 40
affords 1-[2-(dimethylamino)-1-methyl-1,3,4,9-tetrah )'dx‘opyrano{3,4~blind-ol'e, iden-
tical to the product of Example 309:
By following the procedures of Examples 777 and 778 in sequence, but using as
_ starting material in E\:ampxc 777 an equivalent amount of the appropriate starting
45 ‘material of formuia 1, for example, those described in Txamples 1 to 125, inclusive, 45
. and using ar equivalent amount of the appropriate ketoalcoho! lower axkv‘ ester of
formula VI, described above, and in the procedure of Example 778 using an appmpriate
amine of formula HNR*R? in which R* and R” are as defined in the first instance, tien
) ) the respective compounds of formula 1, for example, those described in Example 309 '
. 50 (other than the title compound) to 487, inclusive, arc chtained. - 50
: More specifically exemplified, the use of indole-3~cthanethiol, acetonyl acetate and
n-hexylamine in the manner just described for the starting maierial of formvla 1T, the
; appropriate ketoalcohol lower alkyl ester and armine, respectively, yields 1-[2-(hexyl-
[ o amino)ethyl]}-1-methyi-1,3,4,9-tetrahydrothiopyrano[3,4-b] indole.

55 BXAMPLE 779. 55
Oxidation of 1-methyl- 1,5 4,9- tetrahydnpyranoﬁ 4-b]mdole—1- carboxalidchyde, _
described in Example 777, with silver oxide according to the method of Delépine and
Bonnet, cited above,  affords 1-methyl-1,3,4,9-tetrahydropyrano[3,4-blindole-1-car-
- boxylic acid, nmr (CDCL) 4 1.79 (s, 3H), 2.83 (1, 2I1), 4.17 (v, 2H), 9.20 (1H),
60 identical to the product obtained in Example 4. 60
) Bv following the procedures of Examples 777 and 779, in sequence, but using as



85 1,391; 234 [err]
1,391,234 [err] 1 : i C
Q.

1 2Q1..224
T T T ey DT

87 [er,] 88 S 1,391, 234
N-al kyj ated with the orgam c halide, d| met hyI am noet hyI .chl ori de, @rdi ng

Ul W RN e R T A A N o

to theﬁ procedure of Exanple 838 to afford
6- benzﬁyl oxy- 1-di met hyl - 9-[ 2- (di met hyI am no) -
et hyi.]i# 1, 3, 4, % t et rahydr opyrano. [ 3, 4 b]|nggi &84 whi ch on treat ment wWith 74

hydr ochl ori 56T Bk GO OUIL I, DT O HAT L A AL 521
t her.e%f \mp. [err r example, those ‘descHbgt ntl s rﬁﬂ 1 GO MBOWAGEve, instead of tryptonhol,
6- benzyl oxy-1, ] -di mﬂtth g-a@-e i «Elmnmm Icarﬂen eppedphiat :emalco‘zci Iower alky! "Ser of

|, 3,4,9-tetrahydro B, icg, ,e‘ bydr“’ﬁ@m o‘f*;‘,é’é 1]2 e ape in
600 mi of aBsol ut] Ql 3 or, "’gﬂékglm,lmﬁ )a?ho >
stirreg at room teﬁ’D@J L G @c@ 5Oa8 et x@na@hﬁra Gt a32deh:|iea until
no nore hydrogen: |s>otealfcemxmmhbyﬁd esperiya Girddodns ofl' Resngpist Al ysstzs; fclegile] eet ed on
litejan h fil n r ffcrd

ce t'e' and t € ! ore .CE;:{}OCCI ca %en%}'tg c}e& Oacn%r mcf;- to the procedures of Examples 777 and 10
779, the use of uyptophol and G-acetoxy- —-hexanor ne, affords 1-methyl-1,3,4 9-tetra-
hvdrothmp"ram 3,4~ b!mdoleu-burync acid, ideatical to the preduct of Era nple 48,

K Similarly, the use of typtephol and J-m,aa.,xvm.r'tﬂn‘z,—ox sffords 1-meth
i _ terrahydropyranc{3,4-b] indele-1-propienic acid, identical to the: product of Example 2.

.15 : EXAMPLE 72 : - 15
B . I (AMINOMETHYL )-1-METHYT-1,3,4,9- "'BT RAYDROPYRANQ({3,4.5]-
' INDOLE (1, R‘ = CH,, R?, I\ ». e, S PAND R =H, X=0 AND
CI—" CH,
A solution of 1. me,hy! 1,345 temhv tropyrano{3,4-blindole- 1-catboraldchyde
20 (547 mg), descrit:ed in Exam Dle )77, aquenus bf,'drcxy!and'*t. bydrachloride (2.5 mi 20
4 ~ of 5N) and aqueous scdium acetate (2.5 mi of SN and methanol (5 m!) is heated at
50—60°C. for 5 min. and then kept at 4°C. for 16 hrs. The precipitate is ceollected 2nd
recrystallized frem cthznol water to afford I-inethyl-1,3,4,9-tetrahydropyranci34-bi-
indole~1-carboxzldehyde osime, m.p. 176--178°C.
25 The latter compound (210 mg) in diy THF (10 ml) js added drepwise to 2
stirred mixture of lthium aluminum hydride (200-mg) in 15 b of THF 51 ice bath
_temperature. The mixture is stirred for 1 hr,, during which time it is alicwed 1o come
to room temperature. Excess lithium aluminum bydride is destroyed by the careful
addition of H,0/TIIF (1:1). Insoluble roaterial is coliected on 2 filter and the filreate
30 is concentrated. 'I‘i).f; concentrate is taken up in ether. The ether solwmon is dried 30
: (MgS0,), fittered and concenirated to aord the title compound, identical with the :
co;npound of the same name described i Hyample 336, '

EXAMYLE 781 .
I-METHYL1-§3-¢ I -PYRROLIDINY L )PROPYL}-I ,3,4 9-TETRAHYDRO- S
35 PYRANO{34-6]INDOLE [I, R =CH,, R2 R,R R, RBANDR =H, X =0 35

- AND Y= (eﬂl)ﬁ.-h\_ _{/m;z),,]

NG
o

To a solution of typtophel (15 g, 0.0 M) in 150 ml of benzene, S-chlore-2-
pentanone (12 g, 0.10 M) is added. The mixture is heated in the presence of 200 mg
of p-toluenesulfonic acid and hydrated alkali-aiuminum silicate (Molecular Sieves
40 No. 4). After 1 hr. of refluxing, 400 mg more of acid is added. After a total of 2 hrs. 40
) the reaction is cooled, filtered and washed with 59 sodium bicarbonate, warer and '
dried over sodium sulfate. Evaporation under reduced pr{:ssw.'..re affords an oil. This oil
is purified by chromatography on silica gel. Elation with benzene and concentration
of the cluent gives 1-(3-chloropropyl)-1-methyl-1,3,4,% —rcmedeyrano[i 4-bJindole
45 nrar (CDClL) 3 1.33 (3H); 1.93 (4H), 2.75 (2H) 45
A solution of the latier compound (250 mg, 0.9 millimeles) in 10 ml of T
and 1.5 ml of pyrrolidine is heated at veflux for 16 hrs. The mixture is mnce*xtrat..d
‘under reduced pressure and the residue pariitioned between 3% sodjum carbonate and
chloroform. The organic phase is washed with water, dried (Na,S0,), filiered and
- 50 evaporated wnder reduced pressure to give the title C'\n.p\,and idenvical with- the 50
product of Example 365.
By follewing the procedure of I*xammc 781 but using as starting material 20 cqui-
valent amount of the appropriate starting material of formuta 13, for example, those
described in Examples 1 to 125, inclusive, instead of trypiophe, arcl using an )
55 equivalent amount of the appropriate 8-, y-, or 3-haloketone of formula VI, described 55
above, and the appropriate amine of formula HNR™R®, descibed "L‘cu, then the
respective compounds of formula I, for example those 6ﬂscr'bf‘r} in Examples 309 to
487, inclusive, are obtained.




10 t he correspondi ng hydrochloric acid addition salt of the title
conpound, m p. |0 [err] after recrvstallization from
et hanol -ether. The tit ; —6Fo{6H-—2- ,
J= 5 cps, 2H), 3.86 (t, J=5 cps, 2H)] is obtained by deconposing the
hydrochl oric acid addition salt, for exanple, by washing a chlorofegm
sol utjon of the salt wi th 10% SOdI um 15 hydrOX| de solution @
evapor ati ng tfe solvent. - 1,391,23 : | 5 By
repl.acing. SWWT%WWWWWWVBWT "errm'n'rfr"o'f""”““""""’““
7-benzvl oxy- 3-tryptophol in the procedun;e of this exanple, 1,1-dinethyl-9-
[ 2- (di nerhyl ami no) - et hy'I] 1, 3,4, tetﬁr-&wﬂﬂnanow 4- Dbl ndoI e-8-ol is
obt ai'’ned. - EXAMPLE 91 2- AM NCETHYL) - 1-

3,4 9- TETRAHYDROQXQEQSJ& 'm& %I}fn the respe c@v\, primary amine QG%C"r’fﬁ[gﬁm(‘f“ef raIe [err]
1- NEthyI 1,3, 4,9-tetrahydropyrano [3, 4-b] i ndol e- 1- acet ami de (20.0 g,
0. 817: nol e) descrgﬁeg I n ’ExjaM | e ézgi«msvr?dgs%{é[l ¥@ed r|£n dry nethylene _
chlioride (408 nl) 0XY-I- T, lyf 18P PIELANQ IS INDYLE- 5
f1 uoroborane (17.00 ¢ ﬁ?c R fl{ @d", ,r}(ﬁq% ﬁ)‘%g Rot¢P8n to the
sol utjon. The ‘eact i gn ke UG 55@1;.1':4{5&36@{;{99‘“ @-LEBRELAL 40, ke £ NrS.
The methyl ene chl ewiideid (g 0015 solgashaed Chonol ¢ BIHHAANGOND AOLASSI UM
carbopat e fabl ovvet'i" el awﬁlﬂﬁeofdﬁ’eﬁf @r!g?esnlcaﬂirxa'ysnretist ogneanptrat.ed 10
under : reduced pregs dﬁé‘ WL %"i{%ﬁ;ﬂfy%@‘vgg’:i"ﬁme‘t c:éi%u ESOLIrPD)W The
solution is fil tez e BT (68 HBLLnboA BT cre iy s 'ﬁlf & a@fx ?éig
terrperat ure to af fooatidrdabdujtle cdmpraidiplp: 1703,141°9: tet r opyran

i ndol e- 1- acasi m da eﬂiemﬂpjfuﬁpf’*é#‘wg] bytﬁhé'ﬂ*awerxs (pempcmhﬂ tHeAmESig pf eaﬁLn&aﬂG nolde)
di ssol ved .in dry ,ze v\ it nm"a“ i R f}@ﬁgl 1§?§)F1~F‘3rfqbﬁ ways-

i Ce- cool ed. SuSpent) Akl sz‘h EE ] E\Eﬁ[ DL ey Qtﬁf"f@“@f@éﬁﬁm e) in
THE (50 m.). Th&cz&eagtrt;ﬁndmmtourngalﬂ& 15 of et goeéﬁgnxhab + ke Bar excess T OOM
t enperature 2@” d t breretdiptlydale Soptiridine judnoxiseel fos24aad Buth opht sRniOrieconpose
35 water extraction with ether and rccrysta,hzaum, of the extract residue from benzene- .

Y petroleum ether, affords §-acetory-l-methyi-1,3,4,9- :Ltrdh}urm.%,f‘r—b}ndulul-aceuc
" - acid, identical with the product of Example 24. .
: b} By following the procedure of this exampls but rep,acmg G-benzyloxy-i-methyi- :
‘. 25 1,34 ,9-le'tral‘ydrcpvr‘n{>[ s4-blindole-i-acetic acid with an cquivalent amouni of 25
o I -6 ~benzyloxy - 1- [2-( dmedwlamino)ethyl] -9 -cthyl - 1 - methyl - 1,3.4.9 - tetra-
. : hydropyranc{3,4-b}indole hydro:hioride., described in Example 7321b, ther i-[2-(di-
: : mem}hmmo)ath)i} 9-ethyl - 1 -m 'ly] 1.3,4,9 - -.etmh}dro,;yrar*oB 4 . blindol-

. - ol hydrachloride, m.p. 213- —-?14“(3 t .e corresponding free base of ..u(’ jatter com- )
30 pcund has nnr (CDCLL) 8 136 (5, F==/, 3H), 1.6 (s, 3H), 2.18 {5, 6H). Likewise, 30
replacement with t’--—b’:nzyloxy--],9—dirm=.thy1—1-{2-(dimcthylaminc}erbyx]-1,3,4,9 1etra-
hydropyrano{3,4 - b}.z:dme bydrochloriie destribed in Exampice 731d, gives 1,5 - di-
methyl-1- [ 2- (dimethyiamine Yethyl}-1,3,4.9-tetrahydropyrano | 3,4-blindol 6-cl hy: ixo-
; chloride, m. p 242--744°C,, corresponding free base has nmr (CDCL) & 1.6 (o, 3,
35 2.2 (s, 6H), 3.7 (s, 3H). _ Va0 35

' - EXAMPLE 783.
I, I-DIME"HYL 1,3 4,9—"'FTRAHYDROP"R»1NO 3A-BYINDOLE (VIi;
=CH,, R?, R®®>, R, R®, R*, AND R’ - H AND Z=-CH,) _
A soiution ef tryptophol (8 g, 0.05M), acetone {5 g) and p—;o;ucnesulfonic acid

40 (100 mg) in 100 ml of benzene containing hyaratﬂd alkali-sluminium silicate (Mole- 40
cular Sicves No. 4) is heated to reflux for 1 hr. More p-toluenesulfonic acid (100 mg) '
and the ketone, acetone (3 g), is added and the reﬂux continucd for a further 1.5 hrs.

The mixture is fitered and the flvrate is washed with §7/ sodiuin bicarbonate and
water. After drying over sedium suifate the benzene is evaporated under reduced pres-

45 sure affording a solid. Chromatographyv of this solid on silica gel using 30%, cthyl 45
acetate’ in benzene as eluant gives a white product which is recrystailized once from
benzene-petroleurn ether to give the title compound, m.p. 142-~144°C., nmr (CDC,)

82.76 (t, J=5.5 cps, 2H), 4.03 {1, Y= 5.5 cps, 211}.
- : The procedure of Example 785 is followed to prepare other compounds of formnula

50 VII in which R, R% R?, R4, R®, R* are as defined in the first instance, R is hydrogen 50
and Z is lower ulkyl or phenyl(lower)alkyl. Examp!es of such compeunds are listed in
Tabies XVII and XVIIL In each example an equivalent amount of the starting material
of formula II listed thercin is used instead of the sterting aterial of formula II des-
cribed in Examgple 785, togcthcr with the zppropriate ketone.



excess hydri de.

is concentrated under

The precipitate is collected by filtration and the filtrate

Tl i
araanie-l aers—-are washed WAt

extracted w th methytreme—chioride:
dried [err] and concentration of the solvent and crystallization

iy

brine,

from ether affords the title conpound, m p.
with the, gonpound of the sane nane described in
EXAVPLE 911. 1-75[ 2- (DI METHYLAM NO) ETHYL] - Or HllBd - 1- METHYL- 1, 3, 4, 9- TETRAy~

e orgarm—c——roty

i d
| e

[err]
40 Exanmp

[err] 40

reduced pressure thus affording a residue which is

h

HYDROTHI OPYRAI

;.SLI-D[I

Lerr]

NODUEZTI8TTT™45

45 The corrpound of forrfulh'l :in which: [err] =H and Y:‘ar.ﬁ no( | ower)al kyI
1-12- (dkmethy am;}qo)ethy ] -1-methyl-1, 3,4, 9- tetrahydrorhr opyr ano [3 4- b]
i ndol e(822 ny},xdeécrijbedl i n Exanpl e 398 i s .gissolved asna—15 m  of DNF ‘and
15 m of benzeweéfl’%hrerm e all possjble traceé of vvaE;erS: a.portr,,ongofmt hi s
benzeng is dis{i¥liieds Aft br c@ol i ng 80 ) t*m GF140_ g ofE segi @m hyd.m de .
(54% suspensi )ng.fjr der @l ogl) Bs -added, anq, sthe € o5 migkt q:rerterre(%
for 15imns. A k%l:afr::pr i >>=ac§€:orrpE| shed by gddftrién Qi 350 my?of etRyIE . o
brom de and st rmrmggre | g_ac‘h orv:m ipuré [Brrd fog 26 n;}:ns;: ?Fhe" 28; 53
resul ting sus- pﬁrﬂ:s @b |i s|pouLE Ed -¢nt,0“-lcrack5d £ced exﬁraete;gl vﬂtrgc FE %
chloroform the % ani d | er—cwasbed* r=epefat.§‘dI§' \P{l;'Fh .Wat@r And e@apgraﬁ@d.xg'
Chr onat ogr aphy | of *t#ie ries ue‘—*dn 8i Iega geImSSU 23 ~(~201‘g)u us‘i n t.’ Y| =
chl or of or m net banol...(0-{10%F d4f Pordsthe FitT “Whitthat-E S
55 crystallrza1|on from el her hexane has mp: [err] - 1537 [err] nnr [err] '
2.20 (s, 6H), 2.30 (in,; 4H. The correspondi ng hydrochl oric acid addition
salt of theti1|e conpdund, 1-[2- ,
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(di nmet hyl am no) et hyl -9-ethyl -1-nethyl - 1,3,4,9 - tetrahydrothi opyrano-
[3,4-Db]indole hydrochloride, has mp [err] By follow ng the procedure of

ndaf

Exanp} e 911 and using an -approptiate—cenpoune—et—orriat—-A—whi-ch—{err]
IS hy§dr ogen and Y is an amino(lower)alkyl, for instance those described in
Exarrp?,! e 309 to 487, together with the appropriate organic halide, 5
ot her epgpounds of .formula | in which [err] is lower alkyl, |ower nyl ,
propat gyl , phenyl (1 ower)alkyl ‘or anmino (Il ower)al kyl are obtained. For
exangj e, the,m,j_h.e,_sa.mmg' mound..of L& la L. as. described. in Ex e

911 with an eqw val eny—arpuhit—o iy bremd\,, inst%ad of—ethyty br om de,
in th% wro- 10° edur g of E§<arrple 911 gj ves 159 - B
di metihyl - 1- [ 2- (di met hyl an¥8o) gt hyiz 1, 3, 459- fetra- _g.o.g &
hydr af hi opyr ano] 3, 4- b} i Fe, In j_?[er: 8. 2 (s, &H) £ 6540, (s, 3H),
i dentj.cal to the prodic fbi!f‘j]Exa He £32. :I'h@ cor,.re&pomdi'@'g Hydrochl oric
aci d'zaddi tion salt of {t %Sgrte {;o@@ur@l,r“ g ¥ 08 o g |
1, 9-di met hyl -1 -[ 2- (di H;yg ,'noig hetg - £ 3,24, 98 et,f;a ydfo-§ 2
thi opyr ano[ 3, 4- b] i ndolf eSfyBrpdhl ok d& had nip. 244-248C. 2155 %
Li kewd se, the use' of 1h8 B4k ico u-qd‘; of,‘ifcir__r‘rulfia b a% déscﬁ.i_peo n Exarml e
15 9131 W th. an equi val egtg_-ﬁﬁ@unt ¥ propy Rypmigleg i ristéad;@ & hyl
bronife, gives 1 - [2}- Cefimetihy § i &og etzhy I3 2 - gnet@yﬁ -39 B frgpyl -
% 9 - tetrahydrothionvrand- B:4- b5 igndale, dines [errf 1588 G| 3H),
1.83 qS.' 3H), .2.22 (Sf—6HyTAjtArtm—2H)T 722 (T AH)TTorTESponti ng
hydr@i:hl oric acid addition saljt has mp. 20 [err] '
20 E)§AI\/PI E 912. 1-[2- Bl METHYLAM NO) ETHYL] - 1- METHYL- 1, 3, 4, 9- TETRAHYDRO-
PYRAN( 3, 4-b] INDOLE [1; [err] j[efr] 25 To a sol ution of
p-toluenesul fonic aci @l (2.28 dg)mign toluene (40 m), the stagting |25
materd al of fornmula | ti pt ogho (12561 g) sand the am nﬁk sone
s N k= S50 5658 %0 B
v 2 .
ZEO:::(_I
o |
TS
g )
‘é & | )
(i) g ) )-q‘n g" <4 o o
! P9 90 5988q8 4
o wlo o © 0o o oo O©
g —
= 1o ©
e
. - (@}
%13 Q
. r_[? :xi et et ]
e O 0 0O 0T M & B m ow
Q O e A N
l-l .
= . o o7
é: 2|5 =mom om g 8 o om m
<l a
<D
Eg Mlm om  mom :rqu:nam
B it
< -~
G i o
MM g mow  Eom O omoim o
[ =] .
Mlm G om 8 §m-5mom
=
qawvxa] |88 $8 88888 F




2- butanone (1.27 g) are added. The m xture is evaporated under reduced

fo

extracted vvr t'h- t ol uene.

pressure and the resrdue strrred under

The t ol uene 30

extract is vvashed vvrth 5%

ni t rogen at 130C (bath terrperature)

sulfuric acid (5 M) and.with water (5 nm). The aqueous 30 | ayer
containing a dark heavy oil is conbined with the aqueous washes. [e (10
m ) i*s added ang the m xture extracted Wltllawtzakuene (10 nl and 2 x 5
The conbi ned toufrene—sotution s washed wtr wet-er -"fﬂ%"x-ﬁ—ﬁﬁﬂwel-rﬂ-edmtemz% '
treated with chare@al hnd evapor at ed under reguced pressure. The residue iS
recrystalli zec g% firom ether to afford t3he pure title conpound; B
identical to tihesg&dupt lof "'the same nane r’;35“descr| bed-i n Exan@e 309. 3
EXAVPLE 913. 1, & DEMETHYU- 1-[ 2- (DI I\/ETHYLAI\/I‘i\IO‘,;ETEYLil 3,;.;4 9- FETRAHWDRO: =
PYRANQ 3, 4- b] I{N £1] [jerr] 40 % HoE R = jerg] = o
40 To a mxtUrng)E' del stjart engEmageri alg otﬁf@rrmla-ll,,,\l\l-get{-tyI%rt@t opBol g
(0.50 g), and tﬁgﬁinoketoné g d{rre-thﬁ am N} 2...'bu_t=~anon'e %0. 3605~ ¢ I
p-tol uene-sul florg g £a8i H (16 650 4) Es s;adeteda;nv_épo'sitr ns @ndzt hg ﬁxﬁ;(’r:f;:e:g- -
stirred under nig’E%n at]q egyr | =f Q"E [@r rd i sd At ,:_‘ii:og‘lrgg gvat.er g E, a‘gde@-
(10 m) and t.He syt urp ijg et ract Ed Wi th ol rﬁenﬁ 458 § 9(28x & ®E Fhe§
conbi ned tol ugne Sg ut oA s thagkwished i th vatér and & skarded? 4§ The I
aqueous phase,}_confaining a heaVy Brdwn il  i's hadé alKallne with conc. . ]
anmoni um hydr oxi de (10 pl )i and extracted with benzene (3 x 10 mM). The
conbi ned benzgne extraft jis washed with water (2 x 10 m.), dried [err]
treated with cgharcoal and evaporat ed under reduced pressure to yield the
title conpound, identiftgpl{ 50 & to the product of the same nane d:gscrr bed
i n- Exanpl e 674. N B3 w90 EéANgLExQM _ )
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THI OPYRAN(] 3, 4-b] I NDOLE [1; [err] [err] 55 A m xture of the
starting material of fornmula Il, 1-nethylindole-3-ethanethiol 55 (0.75 g),
4- di met hyl am no=—2-butanore—hyt+rocht-orde {0+ 2—g)—toluene (ca 1 nm) and

e
p-toluénesul fonic acid (1.00 g) is sti rred under nitrogen at 125C for

[err] hr. After cooling, water (20 m) and conc. hydrochloric acid ( m )
are added and the mx- ture is then extracted with toluene (3 x 10 The
conbitned tol uene solution i's. back- 60 .washed with water. The aqueous
phase tontai nighg.a brown oil :i:s. rendered Bi%aAH ne with. 60 conc. [err]. asd
extracted with toluene (3-x 1'3 1) . The conbined toluene. solution 90
1,391, 284/ % . 90 is washed with water,
dried:[err], treated wi sJﬁéHécoal and ev:épq,fat ed under&r gluced préssure-to
vield the title conpoun ,vait‘éntl cal ;to t' eg)roduct of ﬁheﬂsqﬁe namge
descri‘bed in Exanple 7332. gLE %;'5C 5 & E
1- [ 2- (DI NETHYLAM NO) ETHYL f385 BT HYL J,G}E/ET@-IYbl 3&‘4~9 TE:,r _ :
. 5. HYDROTH OPYRANG 3, 4- ) ENDIOEE-|[ 1] H8rrd [#rr]E Toéa sEi r‘?e(ﬁ‘sol%tlon'of_
p-'t ol uenesul fonie acid r;ro drate (h 2. 0g)¥din nol:‘ﬂenen(zlgo ) ﬁt [err]
under nltrogen the am noketBng, 4~(vdr.ma£ hy} armi-do) 2- b,ut agiorte,, 10=5 _ '
(13.8 g), is added. The eéﬁt@:‘ the Skargi r@.‘maﬁerﬁ@j gf _g;om@ aglll, sodium -
1-ethyi - 10 indol e- 3- ef h{f1<%hi dsul f_g;lge @3@; g¥. PEepdr g f’ggmj’_ ' -
1- et hyl ndol e- 3- et hanol 'qicco"fgal ng t ¢ -tHe procddute bE Sar ok owv End<Buyanov,
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cool ed and diluted wth 20% sodi um hydroxide (66 m ) foll owed by water (100
m) 15 and extracted with toluene. The toluene extract is washed with

Ferr1
conbi ped aqueous phases pl us solid pre- cipitating ther efrom. are re f. red
al kaline with 20% sodi um hydroxi de and.then extracted with tol uen X

50n1) : The combi ned tol uene solution is washed with water, dried [er and
evapof at ed. e residue is recrystallize3323m ot hers hpyanp 20 W W

give the title conpound, identical to ERaMpLE®RIEt Of- Exanpl e. 911. The

corre:pondl ng 20 hMr—DbHEBHYb—%[éﬂDII&IGE{HYMWE@MTWL}EWR -TEFBAHYRBOund has

mp. {egy] after recPV%ﬂP[ﬁ"z%]l’WQﬁlf ﬁ w R} R ENOReFanner but
Hydki

usingd an_equival ent appust, 9f, HY! Tzsﬁofemthmn@eulfafse
the title CO'?poundxsbﬁdeala% u%bt)toﬁb othyl- 1Bxefta}a pignol ebTmdeRedis e of
Exanpl es- 912, '913, afidlin@xaBilE78a) 2@3:1 Igixﬁﬂlga?p .iOHd"ZﬂleE&'ﬂltmn smadpdmg_wlg: :

start{ng materi al efwmremreurpmh@wwaemv? r'P m l‘)’hét 4°t‘ﬁien
ot her { conpoupds of ; PR h s °jn?ﬁ Kdlon § n ’ ‘gg ‘E

309- 487 and oS- 77g -EMQ:Q bR ul’l@ﬁnéﬁéﬁ £ ,r& d'\rn N HCi arrd vmshedl
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yarogen or 1 ky efined a e and Y is lower alkvl or phenyl(lower)afkyl. Examnles of
i such compounds are fisted in Tables XIX and XX. In cach example an equivalent =~
' B amount of the appropriate starting miaterial of formula VII in v.h-cn R, Re, R%, RY
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[err] are either the same or different and are hydrogen or |ower alkyl, or
[err] and [err] together with the nitrogen atomto which they are joi ned
forma.heterocyclic anmine—+at-eal—whi-eh—is l-pyrrclidinyl, 1-piperidinyl,
4-nor:pdol i nyl , ~1-pi penzi nyl, 4-(lower alkyl )-I -p| per azi nyI or
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(5x30n ) and with water(5x30m ). The conbi ned aqueous phases plus solid pre-
Ci p| tatr ng thereform are rendered al kaline with [err] sodi um hydroxr de and
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vvashed W t h vvat er,
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r adi cal

which is 1-pyrrolidinyl,

1- pi peridi nyl, 4-norpholiny

1- pi penzinyl, 4-(lower alkyl)-1- plpera2|nyl or
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46. A compound as clainmed in claiml and substantially as hereinbefore
descri bed vmth reference to any one of Exarrpl e 912 to 915 ar. A corrpound

ref erence to any one of Exarrpl es 731a '731b ' 731c 731d 910 or 911, 30
48.. A process for preparing a corrpound ‘havi ng the general f-or mu
30 in which_Berr] are as defi ned in. cl ailBdLi34and Y isi: | ower -al kyT, phemyl

(1 over) " al kyl or pNeditdaceli Nt G Qrgﬁth&!‘ahd[:e&ﬁzlm\@rnﬁno@i% 1ct@for;&edccwamglfaltm 1,
whi chi conpri ses t peetimgf. a\_@momnd;ffaﬁiva libg'ylohﬁl gemenai - fagm'mddahmaﬁw-

[err]: ethyi]-1,3,4,0-tetv dhsdmp)"a!%%‘r -hlingdalec ki E!e g 1rmielura9"!dehydmhiom<n claim-

1. and LG—I’I’] i s hyac[xcb etlﬁ ‘ rlncrn) nr'.x P ition
general forrul a 493 ﬁlimni V\EPO 4[,]:%[} fie: ]Q%ftl(k]’ )

%QCS

lmcth?ammo gthy gﬂ | |. k§/|

Ie
and YE is as defi naﬂolhemmama\seo mig Bf ld‘f/@ paz]aé@v@ﬁeﬁﬁﬁﬁGeat%d acrro@e;tedpeat al yst;
Wth’ she pr.ovi’'so N!rabndwhﬂemd?iégweatdwmre fat kzyirs emmph: ¢ hy(dhogeneis talidnkoynl bv[ er r] is

[err]; 49. proc geagione | o6 Y Ih cledrnad P °’i¢‘§“f % 0
| oweri al'kyl® DI mm ﬁg bl "‘?dpo“ gr&rﬁ 99 SPPPU% Rdr ogéﬂ
45 _

. 51 ATW@Q%&p@ﬁd Tl b r@sciL)as 61 Qazw:qrer nydeek] is
hydr oagen | ower aﬂ}liyls 86 (%, J=S5 cps, Hﬁ)]lm;&tﬂraqu/by de@wupsing e diydroc chlooweid addianoy| oxy '
or Halo and Y is Ey 4 ‘T “’“’-: Ay f‘*ﬁi’(‘f’és%dﬁ%?fmgr ehes 5y Ta selo b UAY H‘é\ﬁmng th

general {orfl s iérffi‘z“’%% k;re;fpr @gmrm%ﬁmt%fm =v10\§ggg;;| es

_C

treating in the psessoh ﬂ ) & gl Hého
formula: S ethylMB,G,B~i{rﬁh}rd}opﬁ'ﬁ®iZﬁ“&nﬂﬁfﬁeﬂeﬂ id fbugdedl M 1 and [err
hydr_. o:_xy, rer EXAMPLE 610 :
L 20 - 1- (Z—AMINOFT HYL)-1-METHYL-1,3.4.9- ZIFFR/HVDROPYRANOU 4- b]- 20
INDOLE fz R'=CH,, R, R®, R, &, R* AND R'=H, X OA?\’D
Y=CH.NH,) -

-Meth y1-1,3, 4 9ntt’.‘rahydropyraror 3,4- l‘jmdoie- -at.ctarmdc (206 g, 0817
v mole), d;.scrxbed ir Bxample 126, is a.ssom:d in dry methylene chloside (400 m!) and
P : 25 fn.shly prepared t*'xcthylcxomum flnoroboraie (17.00 g., 0.8%4 mole) is added in one 25
" : portion to the scfution, The reaction mixture is stirred at room temperatnre for 2 brs.
The methylene chioride solution is washed with cold 30%, aqueous potassiun: carbonate .
followed by brine and the dried organic layer is concentrated under reduced pressure.
The residue is dissolved in ether (150 ml.). The solution is filtered and <rystailization

haY .

30 ", proceeds-at room temperature to afford ethyl-1-methyl-1,3,4,9-tetrahydrop yrano{?» 4-b}- .30 !
" indole-1-acetimidate, m.p. 139.5—141°C.
The latter compound (4.79 g., 6.0176 mole) dissoived in dry THF (100 mb) is

added dropwise 1o a stirred and ice-ccoled suspension of fithinm aluminum bydride
. (1.75 g., 0.046 moie} in THF (50 ml.). The reaction mixture is stirced overns ghr at
35 . TooIn temperature 2 aud then dilute sodinm hydroxide is adued c\"cpvv'fe to decompose 35
excess hydride. The precipitate is coliected by filiration and the Slrrate is concentrated
under reduced pressure thus affording a residue which is extracted with methylene
chloride. The organic layers are washed with brine, dried (MgS80,) and concentration
of the solvent and crystallization from ether affords the title compouad, m.p. 80--84°C.,

40 Cr;fails 3455, 3280 cnr?, identical with the comnoun:! of the same name described in 40

Example 309.

EXAMPLE 911,
I~[2—(DIA’ETHYL MINOG)ETHYL)-9-ETHYL-I-METHYL-1,3,4,9- TEI'RA- _
: HYDROTHIOPYRANO{34- b}] NDQLE [I; R =CH,, R*, R*, R*, K", AND _
[ 45 R*=H, R'=C.H,, X=8 AND Y =CH.CH.N! CHUq 45
P : The compound of formula T in whtw R'=H and Y= auvno(lowu‘alk"l 1-{2-
(dlmethylammo Jethyl]- -1-methyl-1,3,4 .9-teirahydrothiopyranc [3,4- b]mdolc (822 n"g\
: described in Example 398, is d:sqolvccl in 15 ml of DMF and 15 m! of benzene. To
: rerove zll possible traces of water, a portion of this benzene is distilled. After cooling
- 50 to 0°, 140 mg of sodium hydride (54°/ suspension in mineral oil) is added, and the S0
" mixture stirred for 15 mins. Alkyiation is accomplished by addidon of 350 mg of
cthyl bromide and stirring the reaction mixture at 0° for 20 mins. The resulting sus-
T pension is poured onto cracked ice, extracted with chloroform, the organic layer washed
_ repeatedly with water and ev apc'rated Chromatography of the residue on silica gel 5
55 (20 g) using chloroform-methanol (0--10%,) affords the title compound, which after 55

crystallization from ether hexane has m. p: 86—S83°C,, 1C§‘C!3 2820, ?765 1600 1568,

1537 ecm™, nmr {CDCl,) § 2.20 (s, 6H), 2.30 (in, 481).
The corresponding hydrachloric aud addition salt of the title compound, 1-[2-



capto, [err] with a conpound having the general formula O in which [err]
Is |ower alkyl or |ower cycloalkyl and Z is: (a) [err] in which [err] is

hydroqen or_ | Qwer al ky| and [(:\r r] 10 : Ls .an al k\][l ene group which—is
[e-.rr] %\'Nh'eFIEIdn [err] -are hydr ogen_ or | ower alkyl, with the proviso t when
[err] ii's hydrogen then [err] [err] to obtain-the corresponding co ng

h_aw nig the general fornula: [err] in which Z.is [err]-as defined
her gi nabbve suj ecting the |last-. named cbifiddmd .to.optianal VAT 2VIRCC - 2N
Wt h,;a:—n appr opt 1 at & q¥B5Rkimofaabil dey teedlyhe 120 methyl - @BMON rretgdiothdgyamd -
desited to obtain tjhg-wnidebaaniéleg oo mmou-1atk-ng thegeneral 20 formula -
Vi1 as idefined herei n Byriotighivg fpiezprposdyogfyiixa b Bcd ey Tﬁga%f’ét‘%’ﬂé, ompRdund to
arni dat™gn with an i irachdtiphydrgonand ¥ i gE Ampnepioncr H0 '}’h '
arni dat MG wi th an FAEHA]FRRL T, piel ”%(3 A Srrdpriel GRRCRRIHE hehar e @s
el cGarm .lér _ n\{l'f%-u; t'gpf e S 953[,1 @7 &Modl@, a1y chsled skpniihpropungyie with
a suitabl e conpl ex gredyilowey sl @Lahian@iwiaitherccdraireépondi ng com. 25 '
pound having the generiak esamplmithaust clbe dait corae et Eorrayly Sq%ﬁri‘mii?:@fa pjes an
anino- 25 (1 owetl) aiRyp cHEYE gm’t“i‘fé"fgﬁiﬂ"éﬁﬂ“ ;o(r’m“ ¥ ;%\E{ oY 3V era ] €T I'o
or [err] wher®in [efff e Ha .ﬁgﬁ’ml‘h"""dnﬁ:a L Garas el i
daima d'otq: v 3 li - Her ehnabaverangd chigradasesms idefined in
Jaiml;+(b) [err] {ohndMBloibs A pla 1782, e cfetnaethyg hydGidirimedd 3@ition salt ofgnd
[err] is -as definedmheternabgpend ol Bimathyl-1t Be(dbigpries) gb(hﬁb’lﬂrdﬁéé'ﬁﬁlﬂil’?d“‘hav'i ng
(| o0°generl 1 or gl et ey S A o hga i mhove i
fu- ] ect :jng t_h | ast §ﬂ%ﬁdvm§ 1Lk rgméarj‘ov th@ﬁ»&%ﬁmﬂﬁd@ﬁs&@@ﬁf Ly th@ni@ gRat
equired 1- {2 - (dimethylamino)ettiyl] - methyl - 9 - propyl - 13,49 ~ tetrahydrothionyrano- K
R R [3.4- b lindole, nmr (CDCL) § 1.03 (4, 3H), 183 (S, 3H), 222 (S, 6H), +.14
: (m, 2H), 7.22 (m, 4H); corresponding hycrochloric acid addition salt has m.p.
20 243—245°C. _ - ' .

[y

20
. ' BXAMPLE 912, - o - -
1-[(2-DIMETHYLAMINO )EX EYL)-1-METHYL-! J3.4.9-TETRAHY DRO-
PYRANC[34-b{INDOLE [I; R =CH,, R*, &, R*, R*, R* AND R’ =H,X=0
. . AND Y =CH,CH.N{CH, ):] . g
.95 . - To a solution of p-toluenesulfonic acid (2.28 g) in tolvene (40 ml), the starting 25
S material of formula I, wiptophel (1.61 g), and the aminoketone, 4-(dimethylamino)-
S : - 2-butanonc (1.27 g) are added. The mixwure is evaporatcd under reduced pressure and
P . ‘the residue stirred under nitrogen at 130°C (bath temperature) for 45 mins. T e mix-
e i -7 fure is cooled, water (20 m!) added and the mixture extracted with toluene. The toluene
o 5 .30 extract is washed with 5%, sulfuric acid (5 ml) and with water (5 mi). The aqueous 30
: ST Iayer containing a dark heavy oil is combined with the aqueous washes. Conc. NH.OH
£ S (10 ml) is added and the mixture extracred with tohwene (10 mi and 2 x 5 m!). The
- combined toluene solution is washed with water (2 x5 mi), dried (Na.S0,), treated
S _ with charcoal ani evaporated under xeduced pressure. The residue is recrystallized:
By L 35 from ether to afford the pure title corspound; identical to the producy of the same name | 35
; : described in Exaniple 309, ' '

- : EXAMPLE 913. :
1,9-DIMETHYL-1-12-(DIMETHYLAMINQ)ETRYL-1,3 4 9-TETRAHYDRO-
L . PYRANO[3,4-b)INDOLE [I; R* AND R"=CH., R*, R*, R, R, AND R* =1,
40 X =0 AND Y =CH.CH,N(CH;).] . :
To a mixture of the starting material of formulz I1, M-raethvltryptophol (0.50 g),
and the aminoketone, 4-dimethylamino-2-butanone (0.363 g}, p-toluene-sulfonic acid
(0.650 g) is added in poriions and the mixture stirred under nitrogen at 130°C for
_ 1} hrs. After cooling water is added {10 ml) and the mixture is extracted with toluene .
45 (Zx 5 mi). The combined toluene solution is backwashed with water and discarded. 45
The aqueous phase, containing a heavy brown oil, is made alkaline with conc.
ammonium hydroxide (10 ml) and extracted with benzene {3 x 10 ml). The combined
benzenc extract is washed with water {2 x 10 ml), dried (Na.80.), ueated with
charcoal and evaporated under reduced pressure to yield the dile compound, identical
50 to the product of the same name deseribed in Example 674. - 50

' ' EXAMPLE 914. o
T o I,9-I)IMETHYL-7-[2-(DIMETHYLAMINO)ETHYL]—!,3,4,9—TETRAHYDR.’)—
i g THIOPYRANO[34-b)INDOLE |I; R AND R* = CH,, R, R’, R, RS AND
" Rt=H, X=S AND Y =CH.,CH.N{(CH: ).} :

- - 5% A mixture of the starting material of formula 11, 1-methylindole-3-cthanethiol 55
(0.75 g), 4-dimethylamino-2-butanone hydrochloride (0.72 g), wluene (ca. 1 mi} and
p-toluenesulfonic acid (1.0 g), is stirred under nitrogen at 125°C for § hr. After
cooling, water (20 ml) and conc. hvdrochloric acid (0.5 mt) are added and the mix-

- ture is then extracted with toluenc {3 x 10 ml). The combined tehiene solution is back-
60 . washed with warer. The aqueous phase containing a brown oil is rendered alkaline with 60
' conc. NH,OH and extracted with toluenz (3 x 15 mi). The combined toluene solucion



and degiired, to (1) N-alkylation of the indolic nitrogen with an

approptj ate halide and (2) reduction with a suitable conplex netal hydr

to givg the corresponding corn- 35 - pound havi.ng the general for I
as defigned in aim1 in whiteh:.Y is an amno - 35 wer) al kyl havi ng~the
genera{‘ formulagolerr] in which Ak is [errf3%1,23494 - : : 90
94 [er#]l wherein [ ek kst wis weti arg (Re/se), naﬁm&v&ma[r@mrd,ndax-emaadmekned
in daj i 1: (c) [ ermfucicnpaaksine ho. ferdrv]he itigle hydpoogiandwmcal owbe peckti |of alredsafrer 1 |
“Hefi ned her ei HEB&weribed i Bvmake?32-he cor r espouridi'ng conpound havi ng: t he
] fornula VIT in which Zis [err] g@asa9fd §gd 5 her ei nbef ore,

subj ecdli ng 't he | ast- papegreenpenns:iG )2yEy D Y3V LiverrauiL abbaraiRal i 5 5
ivg the corresponmﬁmcmmmwammmmnmm 7’y §H|,,d2 2 | RaRy 4dixohol
with (1) aSUItabIeo IZI'%@ "ﬂte;fft‘{itg vg{f& ﬁ{;ﬂoﬁl w Ide&‘m

u.\u-..L IGSEn LTabs n arm %&bﬁl e as
qd in Ogiml tesdhVe di Q@éwépbﬁedwgna ; E\"Qf’obﬂérﬁma TE

Schi f f ;base W|th sofiucmm iyl thiosulfaze [BOI7GY)y pHepackd Fom Gisi@inddies-abmblespeadig mg
,'-éand subj ectlﬁgzwwrvc@fne's ervdql ﬁ@@m,rr@gd 19t Gs @ cﬁcmal sfgseal Fatlon
on thedindolic nitrg % a ’:‘mm ARl P e eé" ofimw W ‘f"t’gx""’mﬁ’
9pri at g50r gangq ik mo‘.,w-‘)n- Rl I 5igy 'a él g 13
or tosylating agent(samm rfvleaﬁj g wher asra:taerm\ Ml»&ﬁtﬁzxc@bﬁ&bﬁﬁ@ﬁzs&hﬁf .an

ami n_e-._f_; f formula [efpieung e wfw'cmf{ ema req il with 209 sézmaf}‘dw&!df’ [agd @Peal m I
to 9114 the corr csp RN AMb et AT oo g - PR
am ne Jo optipn %IvK dlé@r CALERL plo gfn 11¢ ?54 Mkl an 20

appropdi ate or ganl Cqﬁalrm , ad@adﬁiﬁoal dalttch BheC Bild ecsr@eﬂﬂl 0y xﬁzpnmmd“r wiitg the
fornula | asceieflizaed fior i@peipenol.
- In the same maaner bur using au cqurv_hpt amourt of potassian i-eikylindoie-3-
eihy] thiosulfate the tide compound is also obmined.
25 By following the precedure of Dza'n pies 912, 913, 934 or 915 and x..mi. 20 RPYPTG- - 23
priate starting material of formula oﬂet_har with the #; pprepriate amiucketone, then
other compounds of formula I, for examph. those deserit >sd in Examplee 399--487 and
675—~775, are obtained.

WHAT WE CLAIM ISi— o : ,
30 1. A compoimd baving the general formule - . . 30

o T
S :
‘|7R .

in w‘nd* R} is lower alkyl or lower cycloalkyl; R?% R®, R* and R ate the same or

difierent and are hydrogen or lower alkyl; R® is }ndro zen, lower alkyl, Bydroxy, lower

ako;.y, Iowr:r alkanoyloxy, niwo or n?‘o, R is h_w,droc'vu, lower alkyl, lower auccn,i _
35 propargyl, phenslflower ,A.-wl or an amn;ofmue:)alk” radical of formuta 3y

—Alk—NR*R?
wherein Alk iz an aikyleve group having the formula

CRURMCRMRY, CRURMCRMRICRH#RS or
CRI\’RH CR; ZR‘L 3 CRI-!RI 3 CRM-RI 7

AQ wherzin R'?, R, R¥%, Ri5, R¥, R, R*¢ and R are '1yu.rogen cr lower alkyl and 40
R® and R? are enh.r the same or different and are n,dr gen ot lower alkyl, or R® and
R* rogether with the nitrogen atom o which they are jo! ined fonn a heterccyclic amine
radical which is I~ yr"c":’myl 1-pigeridinyl, 4-mozp"rh yl, 1-piperazinyl, 4-(lower
. alkyl)-1-piperaziny! or 4-[iydroxy (;ov Lr\ah\yl] ~l-piperszinyl; X is oxv or thio; and
45 Y is lower alkyi, pne-xyl\lower Yalkyl or an aminc{icwer)alkyl radical of formula 45
~~Alk~—NK*'R? whercia Alk is an alkylene which is

CHYR™, CRWRUCR!MRY, CRURBCHRIRPCRMRY or
- CR*RMCRRIPCRMRISCRIRH

whetein K'Y, R“, R¥, R RY, R, Ri¢ and R*7 are hydrogen or lower alivl and R®
50 and R® ave as defined hereinabove; with the provise that at least one of R and Y is 50

S o s e . /




i n which
formula [err] in
i no( | ower)al kyl having the general
, , ‘s am
1in which Y is

20
. d[err] are as
in[err] is as defined herelnaborﬁ ?gne[group whi ch IZS
wherein h [err .
o dl[eg!eu I; (d) [err] in whic [n or- | ower a'k?’fﬁPma VI
Fleflr]ne o _ wherei n M’ @ @ ng thengetnﬁ(rga| ast --nanmed COWOu@
iy correspo o reac din dai
Lo obtig t{‘grruas Rt - caid anine to oo
i Skaesy e s T oo b
. orres- . equcs itle cos :po uer 0 X
ﬁll-\él'ek;h '(%ﬁ on the g’?f“f)gﬁ‘b?ﬁég i *héF' de tf’ngh i n?CI aiml i nthAl\: Ehll A
ired:gMth an appr fornmul a | I%}% el‘l’] in whic (r
conpounddhavi ng tf‘ﬁy?%agﬁg@”m@l‘ mem&m, A édﬁfnfﬂ-a,?gi]m’{r({  Lerrl,
.. i r a a, b b A > A £
an amng 'dS?‘.en)ed her ei nabo ?I“*’ b @rrg MJ 'éc.? }f|ve car bon
a s as def |T'08dstfrﬂ'd on o cc—@fym‘t abxdi“'sﬂ rla|t01&cﬁé mul a
Ak is Sf Fils #T 8rC. EQM‘@ it réyr @km If-f-l iﬂ%ﬁe 3 ﬂg ml}vafrred
ad [grSrobt ai ny Q’g"ﬁﬁ@ édf(*gﬂ@r \éjmq@@amfowd "3
ahich Zis. [QIEeI’ TO @Q

10
o o ¥scthylindoa. n&Q&E&ﬁ hdl 9
"orom@_ 1

with a suipa ©f § Qi) 9

dirﬁ" b br’t!fﬂﬂﬂky lo on to
nReudigd 208
ng Sg_qn&d dm;bdbruféﬁw T%gq égqxnec{m wém‘% eﬁpfﬂ% IQOO’NI)W a l
ubj eCf requ e% w;tn tomenc( o oludne tyu-a‘i is tddhve, ph:&y;lﬂﬁ jl cld 15 .
nt .. ml) a Gl S Dind sgli )
hali de to it} i SI ¥ gncan&admamﬁ%u%amw Yrdroaiin anp
din CI ai raxdacted enc 34 x0pel). [Tge chifbin q fuens %Imm if Washey t’v]th' n
as defigne VEFer; | dribd (1 (?h’zu & keg»shtmh’\@rﬂ L@Et e f q ABzane
= Lo&r ogen (L;lg;r ndea;bxh undl'ﬂ%xkq; qche"ﬁxﬂﬁﬂkeﬁﬁ’ ]E ﬁ% @f“f‘?ﬁéd 20
a dinich, s £ Q d jhas 2257 after
Sk ?/s as detdRgil;. E @!aﬁ ibpgtopariol, | In Vﬁﬁo&ﬁo@ e b
sind. havi ng the 931rlﬁ 2 n?nnc. but using ag equivalent amouny of p«,tassmm j-eih whindole-3.
COWDO 5 ethyl Lhos-ulfate the ¢ title compound i also obtained.

' 24; y fobawmg the proceduge of Examy, ples 912, 913, 914 or 915 and unq an apy pro~ 25
priate starting material of formyl, i together m:.h the appropriate amingkar one, thep '
other compoynds of formula I, for €xample, those descyst
675 75, are oblamed

ed in TAHIT‘DR:“ ’43)--481 and

WHAT wg CLAIM 1S:-..

30 c.omgot..m I_avmgr the

general formula . 3{}
' Sk
R a3 ) :
@“& o
N .
. }{73 Y
in whzcb R s low

er alkyl or fowey. cyc’oa]kyl R% Rs
different ang are h

» %% R* and Rs arz the same or
ydrogen or lowey a]kyl RO j is hj,c:rev:en, lower alkyl,
. alkoxy, lower alkano
35

hydraxy, jower
noyloxy, nitro or .fm'o, " is hy rogen, lower alkyl, Jower ahccn'l
propargy] Phenyiql a!kyl Of an aminp(j lower)alk"z radical of fannul 3_5
_ —-Alk—NR*R*

wherein Al js an alkylene group havi'ng the formuly .

: CR"’R“CR‘*’R‘ f‘R"’R“CR""R“(,R“R“ or
CRI"RUCR;ZRI'iCRl-I{ISCRibRIT
40 wherein’ R”‘ Ry,
Rs

og\_r or lower alkyl and 20
and R? gre ut‘ler thc same or d1f‘r’erent and are hydro B or lower alkyl, or Rs and

R* rogethe; with th hich they are ;o n»d forin a h(:tcro'-ychc amine
radical which is -pyrrofxdmyl

olinyl, l-gzpen;’myl 4-(lower
alkyl)-]. p:penzmyl or 4-[r¢ydrovy(1 wcr‘a!.cy!}— ~p11'1(')"d7.an1 X is oxy or thio; and
45 Y is” lower alkyi, phenyi(]ower)asky or an ammodcw:r)alkyz radical of fo:mnla

-‘-—AII\-—-NR“R ? wherein Alk i an alkylene which g

CH“’R” CR“’R“CR”R" CR¥*Rr *CR”P‘”CR“R” or.
CR 'IRUCRI..RWC\{M] J“t})‘ﬂ‘ﬁ]?

R Rl? Pl? R'H

as deumec ivcrermbo

s

Wherein R*™, Rpn R, R3¢ and R are hydrogen or fower alkyl ang Re
50 and R gre ve; with the prov;

so ﬂzat at least one of R7 and Y js 50



above, reducing the |ast-nanmed conpound with a suitable conplex netal
hydr| de to g| ve to correspondl ng am ne, subjecti ng sai d anm ne to optlonal

deS| red to g| ve th rrpound haV| ng the general for as
defined in daim1l ﬂﬂ“ﬂﬂmmm‘; mram no- ' (1 ower)al kyl @g t he
general formul a [er len whi eh er*r] as’ defl ned ln CI aim Ora( Q)
| oner al EkyI afipheny »ﬁ?fg‘i e e O F-ESPONTH I CaON ot
havi'ng the gener al;zctg;%@ﬁ °; \7pg ?@%C%ﬁl’&ﬂdzbh agid| gdisip IR Gy phar ceuticzlly

phenyl | owner) al kyl t - NapgpsCompsn gty alpakdey | ation
wth al(c’\tw_,”approprl qggbﬁmkqg(b? g@ 'ﬁcg‘glakn% t@ﬁ In ?élg ihﬂ‘gﬁ to lgl %ﬁt he
correspondi ng conpound hagd nimibdey erlermlrwfoh%? aterBFdropyaaso Betf-ibhiadpls n Cl e?i m

1 in which Yis | owe# al ky‘ﬁeﬂtﬂ r}he r(’nmazyrawk*yﬁ anfep- R - frgrelydropyrano-

ami no(1 ower) al kyl P4 pe {i 0 O @ den, ANdi 3 £ 0 deshkafbphRini ng the.
acid addition salt 3fo, AT F'ei na co oun’c’i‘ avi ng the general formula | .-
as defined ig d ai m 3 W M’c}thﬁ _phamﬁaggddiheﬂlyl)y- laa;csepteabiyémmndﬁ 460h1- 54

A process as claimeicin claim52 in which [err] %drig? en or I4ovEr al' kyl .

60 54.. A process. as, dI al g Il @l"rf?%%‘dcﬂ“%’?/ anﬁ“%u PPATPIAs

her ei nbefore A8 b ed st pa b Loyl afembes 1 gﬂ%ﬂ;ggﬁm Q§,4,Exa¢efmes 390

to 487, 674 {9 73jh,yd—§%&nbg4 bdole] 8 780 to 482 or t0.909 55. A procéss .
as clained in clai m48 br Mvhnd -s[3bsffammahﬂ“y"a"s*lhehéi:ﬁbé?“@?lé"@@’éﬂ"‘cr| bed

with reference to Téﬂsﬁ']@ EX 12 to . A _process
as clained in cI al % xe@?h%ngnpd}bs ﬁ}“‘hé‘f‘fu‘“'} ﬁ‘of}ﬁéféﬁﬁgéf’gtrah '%% a&crl bed

41'11

with.referengg 11.0ne. Wnifexanghes z&&m-Jﬁﬂ,h,te&agmppg¥ﬁan,,.gﬂ;&am 91120
57. A pr oduct whenevarz o}bi[a(i.ﬂe!dminy)raﬂw]edessedais bhAP ﬁwah‘ﬁmWOEﬁﬂk"bf

indcle.
cl al T8 13. 1 - {2 - (Dimethylamino)=tyl} - 1 - prog i - s3:4.9 - :nahydmp}rano-

[3,4-blindole.

25 14, i - I2~(Dxmexhylamirr>,e&hvi‘ - methyl - 15 49 - tm.uhyawuxo;:ymm- 25
[3,4-b]indole.
15, 1,9 - Dimedhyl - 1 - [2 - (dimethyiamino)ethyi} - 1,3,4,9 - tetrahydropyrano-
f3, 4—bjmdoie
: 16. 1 [2 - (Diethylawino)ethyl] - 1,9 - dimetky! - 1,3,4,8 - tetrahydropyrano-
S S i3. r-bjmdole 30
o 1-{2- (D-'nethylammo Yethyl] - § - ethyl - 1 - methyl - 1,3,4,9 - tetra-
hy drcpyrano [3,4-biinddle. .
. 18. 1 - [2 (Dimethylamino)einyi] - 1 « methyl - 9 - propyl - 1,2,4.9 - tetra- _
o C ' hydropyrano|3,4-blindole. .
35 19, 1,9 - Dimethyt - 1 - [3 - (dimethylamino)propyil - 1,3,4,9 - tetrabydzo- 35

pyrano{3,4- bhndmc
20, 1,9 - Dimethvl - 1 - 2 - {1- pyrrohd,nyl)ﬂ* iyl] - 1,3,4,9 - teteahydro-
pyrano[3, 4-b]mdou’ _
21, . Dimethyl - 1 - \:: - piperidinosthyl) - 1,3,4,9 - tetrahydropyrano-
40 3 4—b]*vdo e,

22. 1,9 - Dimethy! - 1 - [2 - (4 - methyl - 1 - yucrazmsi)ethvﬂ - 1,34.9-
- tetrahydropytano[3,4-bjindole.
23. 1,9 - Dimethyl - 1 - {2 - {4 - (2 - hydrozyethyl) - 1- piperazinyl] - ediyl}--
1.3, ,9—tetrahydropyranc 13,4-b]ind ok
45 24. L1 - Dimethyl - 9 - {2-(dzmcthylanuno\~ﬂ1y1] 1,3,4,9 - tetrahydropysane- 45
) [3 4-b]1ndolc '
25. 1,1 - Dimethyl - 9 - [3 - (dimethylamino)propyl} - 1,3,4,9 tetrabydro-
pyrano[3,4 —b} indole.
26, 1-Renzyt-9-12- (dxmadmammo)"thyl - 1 - toethyl - %,3,4,9 - retra-
50 hydro*yrano{a, -blindole. 50
- 27, 1,1- Dimeihyl - 9- [2- (aunerhylanno)ethyl} - 1,3,4.9 - tetrahydropyrano-
[3 4~b]mdofe—6-ol

28. 1 - [2 - {Dimethylaminejcihyl] - 9 - eﬂ:yl -1 mcthyl - 1,3,49 - tetra-
. hydrothiopyrano{3,4-blindole.
55 29. 1,9 - Dimethyl ~ 1 - [2 - (dimethylamino)ethyl] ~ 1.3,4,9 - tetrahydrothio- 55
* : pyranof3 4’—b} ndole. :
? < : 30. 1~ [2 - (Diethylamino)ethyl] - 1 - mehyl - 1,3.4.9 - tetrahydropyrano-

[3,4-b}indole. . N
31, 1,9- D-nmhyl -1-12. (me *hyiaminc)eﬂxyl} - 1,349 . tetrahydropyranc-

60 [3,4- b]mdm‘, . 80
32. 1-(2- Aminceth jl) - 1,2 - dimethyl - 1,3,4,% - tetrzhydropyranoe[3,4 - bj-
indole.

33. 1,9 - Dimethyl - 1 - {3 - {methylamine )p"epvl} - i,34,9 - tetrahydro-
pyrano[3,4-b}indole. _ . : 65
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1 291,.::4 R : 92
T 34. 19 - Dim ‘_.mv! - 1. |2 - (dimethylam ‘X‘C\Ff"] I] 6 - mecthoxy - 1,3,4,9-
R T ' : .e*rah\dfopy*aﬂq-n-n indole.
N/ 35. 19 - Dimethyl - 1 - (2 - m orp}vo‘.nceth)l‘ - 1,349 - rctru.hydropyrano-
: : {3,4-blindole. o N
5 36, 1-[2% Dfr'r:cthylaminofxedwy!.} - 1,59 - trim rhy! - 1,349 - tetrahydro- 5
: p.raﬁo[S wA-blindole, : o
37. 6 - Beazyloxy - 1 - {2 - {dimet ylemmo)eth,i] - ethyl - 1 - methyl- .
o : 1,3,4,9 - tewahydiopyrano[3,4-bindole. s
i : 38. 5-Chloro-1-[2- \dzrz*et"ylrm;m jethyil - 1,9 - dimethyl- 13 4,9 - tcn'a-
: 10 hydropyrano{3,4-b]indole. 10
-39, 6 - Benuylezxy - 1,9 fiimethyl'- 1 - [2 - {dimethylamino)ethyl] - 1,3,4,9-
tﬂtrahvdropyrano[j,.—b]mdo!c : ) ¥
40. 1 -12 - (Dimethy! hm'no\e..hyg} -9 - ¢cihyl - 1 - methy! - 1,3,4,9 - tetra-
hydropyranc{3,4- bhndvl—ﬁ-ol
15 - 41, 1,9 - Dimethyl -~ i ~ (2 - (ém»my;mmm,e:hyi] - 1,3,4,9 - teorzhydrc- 15
ano|3,4- ‘J indoli-G-of.
B 42 { -] [2 - {(Dimethylemine)ethyl] - 1 - methyl - 1 - propyi - 1,3,4,9 - tetra-
T I*.yc_‘-'xpyrai‘ci"‘ 4-bilindole. ]
: N 43, 1 -°[2 - (Dimethylamino)ethyl] - 1 - mechyl - S . propyl - 1,3,4,9 - tetra-
ke . 2 hydrothiopyrano|[3.4-b]indole. , 20
) 44, (5 )end (~)- 19 - Dimethyl - {2 - (dime rvlamno)cthyl ~ §,34,9-
tetrahydropyrano [ 3,4-blindele.
45. A compound as claimed in claim 1 and substantially as hereinbefore described
) with reference to any one of Exzmples 309 to 487, 674 to 731, 732 to 775, 778, 780 _
25 to 782 or 838 0 909. 25
' - 46. A compound ss claimed in claim 1 and subst anumiy as hu'em'r_\efore described
with reference to any one of Exampies 912 to 915,
47. A compound as ciaimed in claim 1 and substantizily as H*remb.fors. des-
T cribed with reference to any one of Examples 731a, 731b, 731c, 7314, 910 or 911. i .
e - S 48 A process for preparing a compound havnsr the general formula 30 _
. /s . .
- & RS N - .
R@-@;ﬁ\# ) _' - : i

in which RY, R?, R%, R4, R5, R%, R” and X are as defined in claim 1, and Y is: :
fower alkyl, pbe'wz ,(Iower) alkyl or ALK--NR'R® i which ALK, R® and R® are a5
- defined in claira I, which comprises treating a compound having the general formula:

35 . RE i g o .35
. . B R R2 _ . o

in whxcn‘R- R? R3 RS, R"énd R" are as defined in claim 1 and X° -xs hiydroxy,
mercapro, —--S-—-SO;,——-I\:;. ot ~eS-850,--K with 2 ‘.omround having the general

formela
: 0- ;
, Ry
40 . in which R! is lower alkyl or lower "jrcloé!kﬁ and Y is as defined hereinabove, in the 40 }

: presence of an acid catalyst; with the proviso that when Y is lower alkyl or phenyl
i ' (lower alkyi R7 is -mAlk—-NR*R®, :
© 49. A process as claimed in claim 48 where R7 is hydrogen or lower alkyl.
_ 50 A process as claimed in claim 49 where R” is hydrogen. _ .
" 45 .- 51, A process as.claimed in claim 49 wherein R® is hydrogen, lower alkyl, 45 -
hydroxy, Iower alkoxy, lower alkanoyloxy or halo and ¥V is Alk—-NRRS. :
52. A process for preparing a compound having the general formula
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in which R, R2, R, R, R5 RS, R’ and Y are as defined in claim 1 which comprises
treating in the presence of an acid catalyst acompound having the general formula:

it L
. R—QE}]’R P‘z.

in which R, R, R*, RS, R® and B are as defined i claim 1 and X! is hydroxy, mer-

capto, —8—80;~~Na or —3—80—K with 2 compound having the general fornmia

o
B
R CrZ
in which R is lower alkyl or lower cycloalkyl and Z is: o )
(a) COOR or Alk'--COOR™ in which R** is hydrogen or lower alky} and Al
is an alkylene group which is :

CR¥R", CRERMCRIRY or
Lt - N CR“,R“CR""R“CR’-‘R“_

~ wherein R, R, R2, R®3, R*¢ and R® are hydrogen or lower alkyl, with the proviso

that when R is hydrogen then Alk' iz _ _
"CRPRMCRMR® or CRIRVCRITRICR#RY,

to obtain the corresponding compound haviiig the general formula:

R Rz

in which Z is COOR™ or- Alk’~COOR?® as defined hereinabove sabjecting the lasi-
named compound to optional N-alkylation with an appropriate organic halide to the
extent required and desired to obtain the corresponding compound having the general
formula VII as defined herein in which Z is COOR™ or Al —-COOR, subjecting
the latter compound to arnidation with an appropriate zmine of formula WHR'R? in
which R*® and R?® are as defined in Claim 1 to give the corresponding amide, reducing
the amide with a suitable complex metal hydride to give the corresponding com-
pound having the general formula I as defined in Claim 1 in which Y is ap amino-
(lower)alkyl having the general formula Alk--NR'R® in which Alk is CH, or
élk‘-—-«CHz wherein Alk? is as defined hereinabove and R* and R® are as defined in
laim 1; : : )

(b) CONR'R? or Alk*~—-CONR'R® in which R* and R are a5 defined in Claim 1
and Al is as defined hereinabove 1o obtain the corresponding compound having the
generaf formula VII in which Z is CONR®R? or Al CONRR® as defined herein-
above, subjecting the last-named compound in epuonal erder and to the extent required
and desired, to (1) N-alkylation of the indoiic nitrogen with an appropriate haiide and
(2} reduction with a suitable complex mctal hydride © give the cerresponding com-
pound having the gereral formula T as defined in Claim 1 in which Y is an amino
(iower) alkyl having the general formula Alk-—NR'R? in which Alk is CH, or AlkY--

19

25

(9]
wn
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G4 N Lo e 1.391,234 L _
CH, wherein Alk? js as defined hereinabove and R*'end R” are as defined in Claim 1;

(c) CH:OCOR? or Al*~CHOCOR? in which R is hydrogen or lover alkyl
and Alk* is as defined hereinzbove, to- obuin the corresponding compound having the
general formuly ¥II i which 2 is CH,OCOR® or A '~ CH.OCOR? as defined
5 hereinbefere, subjecting the last-named compound to hydrolysis with a suitable alkali . 5
to give the corresponding primary alechol; reacting said primnary alcohol with '
(i) a svitable oxidizing agent o give the corresponding aldehyde; treating the
aldehyde with an amine of formula FINR'R® in which R* and RY are as defined in
Claim 1 to give the corresponding Schiff base, reducing the Schiff base with sodium
10 borehydride to give the corresponding amine, and subjecting said corresponding amine 10 -
to optional N-alkylation on the indolic nitrogen to the extent required and desired
with an-appropriate organic halide, or . ' _
{#) a suitable haloycnating, masyiating or tosylating sgent and reacting the inter-
. mediate obtained thereby with an amine of formula HNR®R® in which R® 2nd RS are
i5 as defined in Chim 1 1o give the corresponding amine and subjecting said corres- i5
_ponding amine to optional N-alkylation to the extent required and desired with an

appropriate organic halide, -
to obtain: the corresponding compound having the genetal formuiz T as defined in Claim
- 1in which Y is amino{lower)alkyl baving the general formula Alk—NR*R? in which '
20 Alk is CH, or Alk*—Cli, wherein AIK® is as defined hereinabove and R* and R° are as 20
defined in Claim 1; : . .
- (d) Alk®—L in which Alk? is an alkylene group whick is

CR*KVCHR'?,, CRURMCRZRPCHR™  or
CR: SRI Ry 2R13 {:R“R“’CHR 18’

25 - wherein R*®, R™, R?%, X%, R, R, and R?® are Bydrogen or lower alkyl and L is halo, 25
to obuain the corresponding compound having the general formmla VII in which Z
is Alk®%~-L as defined hereinabove, reacting the last-named compound with an amine of
formula HNR*R® in which R* and R® are as defined in Ciaim 1 to give the corres- .
ponding amine, subjecting said amine to optional N-alkylation on the indolic nitrogen’
30 to the extent required and desired with an appropriaie organic halide to give the 30
-corresponding compound having the general formula I as defined in Claim 1 in which
Y is an amino(lower) zlkyl having the general formuia Alk—-NRR? in which Alk i
Alk? as defined hereinabove and R® and R® are as defined in Claim i : .
(e) Alk—NR*COR? in which Alk is as defined in Claim 1, R® is hydzogen or
35 lower alkyl and R* is hydrogen or lower alkyl conmining one to five carbon atoans, 10 35
obtain the corresponding compound having the general formula VIY in which 7 is-
Alk—-NR*COR?* as defined hercinabove, reducing the last-named compound with a.
suitable complex metal hydride to give the corresponding amine, subjecting
s2id corresponding amine to - optional N - alkylation to she extent required :
40 and desired with an appropriate organic halide to obtain a compound having 40
’ the general fermula I as defined in Claim 1 in which Y is an amino(lower)alkyl having . ’
the general formula Alk~NR*R® in which Ak is as defined herein-
-above, R® is hydrogen or lower alkyl and R® is lower slkyl;
S (£) Alk—-NO, in which Alk is as defined in Claim 1, fo obfain the corresponding
45 cempound having the general formula VIT in which Z is Alk—NQ, as defined herein- 45
' above, reducing the last-named compound with a suitable complex meta] hydride to
give to corresponding amine, subjecting said amine to oprional N-alkylation with an
appropriate crganic halide to the extent required and desired to give the corresponding
conipound having the general formula I as defised in Claim 1 in which Y is an amino-
50 (lowér)alkyl having the general formula Alk—-NR®R® in which Alk, R?® and R® are
as defined in Claim 1: or g
(8) lower alkyl or phenyl{iower)alkyl, ‘to obtain the comresponding compound
having the general formula VI in which Z is lower alky! or phenyl (lower)alkyl, and
subjecting the last-named compound to N-alkylation with an appropriaie amino-
55 (lower)aliyl halide to givc the corresponding compound having the general formula 5.
I a5 defined in Claim 1 in which Y is Jower alkyl or phenyl (lower)alkyl and R’ is an
amino(lower)alkyl radical as defined in Claim 1;
and if desired forming the acid addivion salt of the hereinabove compound having the
. general formula I as defined in Claim 1, with a phammaceuticaily acceptable acid.
60 ~ 53. A process as claimed in claim 52 in which R’ is hydrogen or lower alkyl, 60
54. A process as claimed in claim 48 or 52 and substanuially as hereinbeforc

o
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described with particuler reference 1o any of Examples 300 to 487, 674 to 731, 723 to -
775, 778, 780 t0 482 or-832 to S0%. o : L
55. A process as claimed in claim 48 or 52 and substantially as hereinbefore des.

- cribed with reference (o any one of Euwnples 912 to §15.

-56. A process as claimed in claira 4% or 52 and substantally as bereinhefore des-

. cribed with reference to any one of Examples 731a, 731h, 731¢, 731d, 10 or 911,

57. A product whenever obtained by a process as claimed in any onz of claims
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