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t hi oketal (Step D) is acconplished by contacting the for ng?r\rmetsir:])ogdl "

di thi e .

d Cgltol "Eycb..ai et hyl enedgl LQ% gl or ';II’I net hylene dithiol in the presence of
at-yst—stet ) : on tritluoride ethera '

chl oride-hydrochloric acid. The resulting product veor Z:AEiCch | f
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i red, can be isolated by conventional nethods, is then desulfurized with

5 Raney Nickel in a suitable
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gent. Once. havipithafPary A CAGAAD ST SAL3ABAL, | BAISASEZ

deal kyl ati on may proceed 20347 aABdi ¢
? 3A13A3B3, 3AI3ABC0,; GANLRAIS a@%f ; 14A3C,
Zagcess nmay be_ illustrated asevihma, GAJ4ATB, B4Al, B4A2E;a{34A4, B, s éﬁl[ gfﬁr”
and R are agnfjr%'\:/‘l'guogldymé%? ere Ac represents acyl, and X, X, Rlerr]
£

| ! ned_' EBXBY£TE SPECIFICATION
5,10-Epoxy-5- (Aminop'répyl) Dibenzocycloheptenes.

s . We, MERCK & CO, INC., a body corporate organised and existing under the. Taws of
the State of New Jersey, United States of America, of Rahway, New Jersey; United
States of America, do hereby declare the invention for which we pray that a patent may
. - be granted to us, and the method by which it is to be performed, to be particularly _
"5 . described in and by the following statement: — - - — : : e
' This invention relates to dibenzocycloheptene compounds. Certain coinpounds
provided by the present invention have the formula: -

} o in which R is a hydrogen atom, a hydroxy, oxo, hydroxyimino, .amino, C.-, alkylamino,
* 10 or - di(C, s ‘alkyl)amino radical, or R represents a hydroxy and a Ci alkyl radical
attached to the same carbon atom; NR’R” is a C,_ alkylamino or di(Cy—, alkyl)amino
radical or a saturated heterocyclic-amino radical containing five or six atoms in the ring
and in which any hetero atoms, apart from the N shown are nitrogen (either unsub-
: stituted or C,_; alkylated), or oxygen and each of X and X’ is a hydrogen or halogen -
15 atom of a Cis alkyl, C:—, alkenyl, trifiuoromethyl, hydroxyl, G-, alkoxy, mercapto, 15
. C,—, alkylthio, G-, alkylsulfonyl, sulfamoyl, C,., alkylsulfamoyl or di(C,—, alkyl)-
* sulfamoyl radical, more than one substituent being optionally present on each benzene
ring. .} . o

10

' Preferably, if NR'R” is a heterocyclic 1adical, it is 1-piperidyl, l-pytrolidyl, 4-
20 morpholinyl, or 1-(Ci— alkyl)-4-piperazinyl. Hereinafter, compeunds having the above 20.
formula in which NR/R’” is a di(C,-, alkyl)amino group or a saturated heterocyclic

amino” group will be referred to as compounds of Formula I; compounds. in which

NR’R’’ is a mono(C,—s alkyDamino group will be referred to as compounds of

Formula IL. T _ - . A

[Price 4s. 6d.]

£




it wll be readily appreciated by those skilled in the art that as the

Rl err] substituent 25 is renoved during the deal kyl ati on step, the

sel ection of .the particular haloformate will 25 be limted only by
its availability and subsequent ease of RydrolySi S oOf e —TTr=er——

medi at e ur et hane produced.

1,074,081 Step G of the above process i nvol ves t he
condens hgtlon of the tertiary am no corrpound with a hal of or mat & to
formt carresponding .urethane ikA7&p8tedi at €. Wi l e, t hat reaction

4

can:be- carrledth&uaoma]&h aRsg ent. 11 is preferabte-to use a
sol vent. Siimddh| e sgl \I;esn?g i nc Fggg%g%r?étg% ﬁ’ﬁﬁ?‘o‘d‘éﬁ’r“%n@%@éh as ‘benzéne

and toluene, 5 al i phatic hydrocarbons 'such as hept ane’ ang hexane and
hal ogenat ed hydrcarbons such 5 Q - as chlorofornland arhn
tetrachloride. The raction ng : ( '

perature, although an el evgi ot
of the reaction, thesg 3 recovered Lenpval of Pasi c
material, by evaporation of the spfvent . 10 S © “The:ur et hane
|nterned|ate thus produced then |9%Qﬁ3?%ek@d to hydrolysrs (Step H. 10
The hydrolgsls preferably i s carried out ‘under basic conditions. After

conpleti o ich X, X, R” anfj R}y dra!oﬂ Bidsabovie ed Qess iah Sy IHe@BRCH: oS recovered in
convesﬁtl ogn ylened’ ?radé} n radc ?‘ﬁé“ NR'R” lsm«h@taﬂcylbmmatrmmal siii tabg e sol vent
and ;evapor at Dthar @efm it is desired, the *
conmpounds. fqr@phesent ed’ by struélt ?chor?a eo?lrt%'ufhﬁ W‘Tsem\}ﬂé"r“é‘f AR the 15

hydr ogen, . al so may be prepared bx,’,flrst deaI kyl-ating the 5 - (3 - ;

di al kyl ani nopropyl) - 15 . - 10,11, - dif hydro - 5,10 - epoxy - 11 -

hydroxy .- 11 - 5H -"di bengf 2yt ef” 0% ;epten-e-.; in.- t he manner

described in Steps F, G & d oX’f orm t-he corresponding 5 - (3 -

al kyl am nopropyl) - 10,11 - grone5,10 -  epoxy.- 11 - hydroxy - 5H -

di benzo- [a, d] cycl ohept P 71 gl converti ng the Tatter to the

correspondl;lquchSE-E(Bg- ;Ikkyl - 2007 afﬂ“ﬁéopropyl) - 10,11 - dihydro* 5,10
epuxy [ éne{ v |radjl, BN GOEELRRY, aralkyl, or 4 fol jowing the

procedurel1 g;}}rnfn ! %EE @Wla[!ﬂmdxogla@muge Cos’ gkg:glﬁ:;fols; Thel prepar ation

of those CONpHU defineq, ot al formula I, wher ei n * R
is dr o xEdrmulaed s ¢ an on e eﬁ’d‘ “salty @f the cqmpdizngs cpf may be accom

pl i Hed h‘%; ht%‘éfawwe tcbrepotickis kmmpmmmumehe@&b@bmapﬂeem%%&& wthan, -
aci d addi't§ - -salt. of hydroxylam ne.'in the presence of “an i nert

sol vent. oS diy@ee il liust rat . as.foll ows: [err]
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st ruct ur 11 odihydra- 5 |-, (3 WkhetylAmino i's. hydraxy ng.and R, X and:X
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45 10,11 - dmdm'-slo epo i
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as described in Step I. This process may be illustrated as foll ows:

[err] where R, X and X are as previously defined.

The pr, aratlon of ormulae | and I, wherein
' is amino and R, R', X and X are as defined is

acconpl i shed by reducing the cor- 5 respondi ng oxi me obtalned

in Step k. The reduction is preferably acconplished using 5

metal l'ic sodiumin ethanol, although other conventional reducing agents as
wel | as catal ytic hydrogenati on may be efitB8led. The desired product ray be
readily -recovered 19,11 dihydro - 5,10 - dp¥eyGONY ntduﬂéaﬁrla [obORBS 3 - trifluoromethyl -

The corrpounds of . ssnmﬁﬁgf:,ﬁthmg XZC I névxlm ch i sﬁrgﬂgyl am nuc‘)m’(‘)mre 7

di al kylamno > < 1610- dlhydroa-rfelor-eam?l-)i - 16% eﬂ]ﬁh;ﬁ!@lwoaﬁkyi adlmﬁylmmoyl -

cor r espofidi ng, \E;m néHcslihstrakdlicrenertareky| ation 10 is |
acconpl i shed isn k”OV‘“C&Hﬂ%&% r%ﬁesénﬁ@%?ttﬁ ﬁo@'s\ﬂ&&&l'f@&uﬁ%ﬂ}’mt@ﬁ con- 5
appropriate taining the grodyp Pisseds Q@ Aepressant Gctiviy tahi cab QAvaRGROBET NQ
nonoal kyl ani ne, or b¢ mseﬂhepmelmm laaﬂlcatwns Pharmaceutical Cﬁﬁml-'mmndedn;ad@gwschused

t he corresponding @ rier form part of the present irivention. ‘
Aot nat Lyl yyg | e SRR éf“ m@:ﬁ'ﬁzuﬁé%m A sl a g S L RIS onag
manner 15 teraﬂb)ln aﬁw brd. bfNigudotbCsoRtidnkBF sﬁsp%ﬁﬁoae Whiek drﬂﬂst&é‘d/bzaﬂly! &g agent-
derived froma (f emar]inta#lkasamfsstoryl@ults are obtained at a dallysimax# levkloef fremahqut ee acetic

anhydri de, propionf® Q@e-oP B1ven (Pf In sustaine

e cor  Sxponat . BTG Tt CHBeRt L af&ﬁ?ﬁo,%&éwa%ry ’
amne using a The compounds\bf btaddtueal fo&dlum mgeragm; h)ﬂblﬁ aiBX| X4 RI gHad

al um nunihydri de. RYerdisabfiond anFomela E,amybeprwared by treatmga%,lebdlbﬂldme(}Hf-r om't he

nonoal kyl ani nes by [|=’1’4a§; Fyslopenty by cién gm Figh & EFgy afFaﬁe“t’

20
h .

oo, Tt s AR TR Bt SRR e
Reerr] and 20 R Saﬂl?erHyf-fSer(EDEernaﬁy&ﬁm py5agH -yhbaﬁ bI32Y&ET cRohpRPLBA- at e
sel ection of the adpl-adip ne It should be noted thaa Bnprocesrand fthet fesgltion peodet atche
di al kyl api nes, wheF ectﬁﬁ@orap r;?’hffag%ﬁ?h 0/67 (Serial No.

by subj ecting,§he § &taéﬁﬁtﬁg e??‘fi‘uct i 25
route to hydroxy IS&.(8IC kertiaey eTh bpgl) eﬁ‘@[ad}fyﬂlﬁﬁ :
conpounds of 'str uctruybdnlhfswmplsaﬂlbws, o : wher ei n | s a _kyI am no

or dial kyl am no, are prepare
obtained from Step C (where
described in Step Gto fornlt
ur et hane ' S,
Step | to forn1the corr.ef
to the cérrespondlng pm i
The primary am ne can theR L
30 v and the res Itlng 1 SR
hydrolysed as described in Step H.

be represented as fol |l ows: .

E

by

treating the 11-keto con} . pound
and R' are the sane) with a halofornate as
g correspondi ng 11-keto urethane. The 11-keto
cated with hydroxylam ne as described in

§ ' oxi me and the oxinme reduced
;;éﬂdescrlbed hereln- ' 30 . above.

es descri bed above

W

_' o t'ﬂzMgCIlzf/\”ﬂ

In the above process, Hal reptesents halogen, preferably chlorine or bromine, R’

- 30 and R’/ are as previously defined and-R* and R® are hydrogen, alkyl, aryl, or aralkyl 30
The starting' compound in ‘which X and X’ are both hydrogen and R* and R®
are both methyl, namely 3a,12b - dihydro - 2,2 - dimethyl - 8H - dibenzo[3,4:6,7]-
cyclohepta[1,2-d] --1;3 - dioxolan - 8 - one, may be prepared in-the manner described

# by G. L. Buchanan and D. B, Jhaveri in J. Org. Chem, 26, 4295—4299 (1961).
35 Those -starting compounds in which at least one of X and X’ is other than hydrogen, 35

may be prepared from the corresponding nuclearly substituted SH - dibenzo[a,d]-

¥ cycloheptadien - 5 - one by the procedure of G. L. Buchanan and D. B. Jhaveri

referred to ‘above. The latter compounds may be prepared following the teachings
of T. W. Campbell et al. in an article appearlng in Helv Chem Acta, Vol.. 36, pgs.
40 :1489——1499 (1953). .40
¥ .- 'Those. starting compounds. in whxch ‘R* and R’ are other than methyl may be
'prepared from :the. correspondmg diol by treatment with. an appropriate aldehyde .or
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The preparation of those conpounds of structural formulae | and II, wherein
t he 11- p05| tion,contains both hydr oxyI and Clerr] al kyl
substiTUBnts, 1.e., wherein Ris the ‘radical [err] “where R,
R, R", X and X are as defined may be acconplished . oH
5 by treating the corresponding tertiary am nopropyl-11-keto conpound
obtained in Step 5 Cwith an appropriate Gignard reagent, nanely,
an al kyfmagnesi um hal i de and thenl®74081  hydrol yzing the resulting '
Gignard agaystey kR druROielchBed % X5 A Bh&ia@h 2t BPBAavliGor the pre- A
corr espondpﬁgnose»f:&iadadtqmdam e amdidl appearingein fitie Cpitlecrelfetvsy: «deadvkyl ati. ng t he
tertiary It shOUéEhhen at| as clen®y b&rﬂdR‘ftubﬂﬂbwmqetwv d}msilﬂrees . Steps G

and Hsgor, PFP °mP°“¥qﬁé’f ’c%?‘f& “" ui i) ‘Hﬂto cgmpourid

e be & _
obt ai ned ' Blel;gégs o wx&eresp R al oftlje %dhis s;bs : eﬁ tturﬁéysﬁg’% h the Gignard
r eagent anqhehd'lgrdﬁyugnard adduct hydrol ysed as .described above,
The conpoundsThecEnignard reageit bggs QPrIaIOf fo,8bppe process mamde picpddr ei nabove,
wherey ¥ knomn iprocyiisgh SRt Bis PemiiREd thakit 18V A PRetdR PiER Yeloter s. (The
georret ric | sorrers exi st as 15 temy@m;,es and resolution into -
enant i omrphMgtﬁmmEﬂ:mJomzmx'm'onmi-l—o-naJ—i ehningmﬂeHzCHZﬂrﬁ'R" " such as
fractional crystallization of the salts w t-h optl cally actl ve acids. Were

Ris dr sgpara e tric “be - obt ai ned by
starting Wit X’&qa‘a%h"mp&; (ff% 5;“5;,‘;%"9"@;&9‘° “f,?“ggi,t;* S sgﬁm{ ﬁ’ﬁgh |r acrgtn ep A. Such
i soners can b’EheOﬂéic&dnnﬁﬂl Wy Grigfard Feagzaulis pfaferably 1mnallyd:aslecr bdvadllown an article: by

G L. 3Buchtemasratte suchas leréfa@r—dr bdtht gsetvé pejoprbdsio ol finellyj thay dominke 20 19 j sofrer s

POSSESS ph% rymmraﬂf aoco néf}ahgtm(et qg(}r]nf?yvs&% Jlsrec Btlgrég: may be

subst.an- ction mixture’ i Sowever, :any - inert \When t he
car bi nol s abemifaekt rta&axﬁiﬁﬂvbéuﬂbove cont ain a nucl ear. substituent,

convetdsi on toAiltthdegt!!eSadﬂ@m r@%@kys complgted, uﬂbufythdsﬂwcmas remwvedyep BI® nay gi ve
vacuum dai
ei ther of €.a mg’:‘.é‘ge water o amrpo r?‘“fﬂﬂg eli‘;ioi.eat%t:nmh of the r-J ng

enzene,a d ol

closure. T is recovered by evaporation of the solvent after the removal-of
any res1dua1 morgamc material by decantation or filtration. .
25 Conversion of the carbinol to the corresponding 5,10 - epoxy 11 - hydroxy 25 F

derivative (Step B) is effected by hydrolyzing the former in an inert solvent, preferably

at elevated temperatures, in the presence of an acidic catalyst, for example, p-toluene-

sulfonic acid, sulfuric ac1d trifluoroacetic acid, or hydrochloric ‘acid. A variety of

solvents may be used, but a C, alkanol such as methanol, ethanol, or isopropanol is ¥

30 preferred. Where the product is insoluble in the solvent, it may be recovered (as the 30
salt) by filtration, and further purified by conventional methods. ‘Where the product
is soluble in the solvent, it may be recovered (as: the" base) by ‘evaporation of the
solvent, diluting with water, neutralizing any residual ;acid ‘with sufficient alkali' to

- render the medium basi¢ and collecting the precipitate which forms:by filtration.

35 The preparation of those compounds represented by structural formula I, wherein R 35
is hydrogen and X, X’, R’ and R’ are as defined, may be accomplished from the
corresponding 11-hydroxy compound obtained in Step B. This process may be illustrated
as follows: .

3

R
~F

3
| AE

CHoctptpH oy o
S Dithiol
' /56‘6/@0//26‘//33//
.wa *
4
T
40 " “The conversion of the ll-hydroxy compound to the correspondmg ll-keto 740
compound can be effected by the standard Oppenauer oxidation reaction. If-desired, ¥
‘the product may be isolated in- conventional manner. Conversion of the ketone to- the .



25 substituted carbinol is used, the product may be the 3- or
7-substituted-5, 10- epoxy- 25 11- hydroxy derivative, and the
ignation 3(7) is 0 ' in the fol |l owi ng

Exanpl es, Exanples 12-50 of which describe the preparation of repre-
sentative conpounds enconpassed within the scope of the present invention.

Exanpl es 1-5 and 9-11 are directed to the preparation of various
starting materials, o
1,074,081 T ) 9 EXAMPLE 1 5 ci S

3a 12b-Bi hydro=2-phemyl -8H-dibenzo [3 4. 1%075{81
cycl ohept a[ 1, 2= d] cdrresbontlingx thioketel &Sqneb) is accomphshed by oontactmg theﬁfoma} lwlth @n of cis

10, 11 - di hy@Lﬂ -dx_[lgol;gghasgb or.tr yle senceofacatalystsuqy
- " id. ul :
cycl ohept en- 5- one:i,% ‘Qﬁ;ﬂg‘é ‘eeﬁ“c ri Y % @ﬁl lting; pyodus
nmonohydr ate (625 n’ﬂkane ckel m a suitable solvent suc a le refefdbly éthakdl. - T
benzene is sti rredrodrn:dm by@iﬂauﬁomzheIdiemsol vent - -
distilled slowy % 1s hmtegat?:faa G)‘)gz‘:ne Ef*‘:idse"sememéhy %‘ fpial féom@ liI,swlrexginl ect ed,
sm.oof ThimS LA PO e P mme o (he
ure. Stiggi ngf aréS Toceds Fbe illustrated as follows, where R¥ & aﬁiﬁ r&anEd 1d Or
1 hour. After theondalkiLi on of 1 M . of pyridine, the mxture is . 10

evaporated to drynéss URdehab ] ced pressure Cr-st izgtion; ‘of the solid
resi duesfrom 10 ' s D e product, m p.

'a}b et h3
167-175[err] C., in a " X Akt X X" An anal yti cal
ufl . afterS eated

sanple nelts at 175-176% o[ #1zations from
wpor err]H[err] @m‘,}*y\{?ﬂ. 47, H,

absol ut & ethanol. Anal ysi sciagi

4.91. 15 Found: - C, 80 38; H, 504.

15 : EXAVPLE 2

cis 3a, 12b- D|hydr022d|rrethyl 8(3 dlrr/émﬁ%g? o

propyl) - 8- hydr oxy-8H-di benzol 3, 4 6, 7] cycl o¥ept S _

[ 1,2-d]. -1, 3-di oxol ane : 20 3 Di net hyl ani nopr opyl magnesi um

chloride is prepared from magnesiu -
ng., 0.012 g. atom and3d|rretth 'Iorlde(l 47g 0.012
nole) ¢ in 12 m. of ST RA ydrofuran foll owi ng the
met hod of U. K Patent No. 829; 763. CHoCllo ! Ina nitrogen

at nosphere, a solution of cis 3a,12b - di hyd 0- 2,2 - dinethyl - 8H -
di benzo[3, 4 6, 7] c cIWIhepit desifed gl prepafie, tBose co;hp@)(ldd dmtructl&lformuieﬂgbﬂucg

0. 0061 nol e 1s hygrpxy, t %e aboye fealkglation pr ﬁ%xe urethane tetme q%e%ﬁtqe i 5
Ar d -

dr opwi se, to Bhe SE’PEfrdﬁ};P &gﬂeﬂ&ﬁ &g}laoﬁ] sling § ;ged glalkylammpropy Z

r eagent ‘whi | e coo inffo 115,101 dpbfy- bat b hydldie [@)d] GeloHdptbrR(Stes F§],| | owed
employingeany Of theoown laamgnmtaﬂale s:tqfqrneedcylagng Zefoares. The

buI k of the gol veHE #f yrigdes, Er#ﬁ;&g fppiriden Biee the ;'qgg’omg&m duceg,

essurs, T8 <UL TN, oty et Doz
, D Q

benzene < ayer is decanted fron the gel ati nous preci p| t &% which then is

20 (290

extracted with 30 - t hr boi li ng
benzene. The conbi ned X ’s : X/ Wth'

wat er repeatedly. The. béxw gfapor a cand TRg ~Uag# solid
crystallized : /o ethanol . cis 3 hydro - 2,2
- dlrretgé/ 8 - (3- dlfT'EthWG.Wﬁf amd%;f % 8 - hydroxy
- 8H - benzo[3 4: 6,7]cyclohepta[l,2-d] - 1,3 - 31%? | ane 35 is
obtained as white needles, mp. 181- 188[err}C Ny @ el d of 1.56 g.

(709 . The pure 35 pr oduct from a réepegat of this

experiment nmelts at 189- 190[erpf‘"] C. after recrystallizat Hn
from 95% et hanol and fr 7 3 N al co@ g '
Calc'd for [err]: C, ﬁ X Ne—FL84—- X

75.12; H 7.82; N, 4. 01 -

EXAMPLE 3

40 Yo mo i ™
ci s 3a, I2b- Di hydr o- 8- ( 3- di net hi/cf’? nopropyl) 8- Hee @%‘
hydr oxy- 2- phenyl - 8H— di benzo[3 4: 6, 7] .cycloh

[1, 2-d] 1, 3 di oxolHIRAC mrscs 2o7h fed & ’é,R e E'a‘ %iﬁ“eﬁr‘éif’émr e of
Exanpl e 2 bkbt Us'isr}gn@r FI%DGCC eﬁ &1019 f the 1cular ha%r'i_brmatew 25
3a, 12b - di hydr o be Zimitedd By By its al bllﬁybﬁcﬂll!bsehﬁdl] ea3d/ 0 b;hlemsna of the2intlt- - 1,3 -
45 % medigi¢ wrthdngproducgl. - one i nstead of the cis 3a,12b - di hydro
- 2,2 - dinethyl .- 8H - dibenzo-

[3,4:6, 7] cycl ohepta[ 1, 2- d - 1,3 - dioxolan - 8 - one, there is obtained
cis 3a, I2b - di hydro - 8 - (3 - dinethylam nopropyl) - 8 -
hydroxy - 2 - phenyl - 8H - qi benzo- :

Anal ysi s
X/ Found: C,




[3,4:6, 7] cyclohepta[l,2-d] - 1,3 - dioxolane as a white crystalline solid,
m p. 155- 50 161[err]C., in ayield of 71% Repeated
recrystallizations from95% ethanol give an 50

~anal ytical sanple, mp. 166167[err]C. Analysis Calc'd for

Cerr]Herr]Nerr],: C 78.04; H 7.04; N, 3.37. Found: C
78.09; H 7.21; N, 3.42. =
EXAMPLE 4 55 : Fol Il owi ng the procedure of Exanple 2, the
product sg enuner at ed bel ow are ob- 1075531 * tained using the
ket one—et—Exanple ro—-hRe—C--gratd ¥ eagent—desi-gnatied bel owe £

Gignard rea §WP G of the above process mvolves _the condensﬁmgchﬁahe tertlary amino. o

11]s form the. corres n, m o
3-di ei[ hyl a@ TR dQM %rnefout in the absence_of P‘g&?ﬁe é: S =
chl oride  solvent. Suitable solvents include.aromatic- ‘hydrocarboRs! sud t d_r' 0~ h
60 5. aliphatic hydrocarbons such as heptane and hexane, and. halogenated hydrocarbons such;‘_ 5
2, 2- di met hy clgorofyrm @ﬂy:argcm. tetrachloride. The reaction @@y be carried out at room tem-. N
dl benzo [ 3,pangt 1 _, Txgﬁﬁ egdtenflperature Is.. pr;ferred .At the conclusion. of the o
[1,2-d] - 1;&3‘_’ el iy OXO ¢ 15 1€ vere after mm0fﬂ of asic matenal, by evaporauon of the:

1, 074 981 . . ﬂlusr gﬁﬁﬂ&&'&hen is subjected 10 hydrolys1s (Step H) Prgduct .
3-(I - pyrr 0|’Ehg%qrolmsc¥§f¢mbly is carried out under lmu,scogdmmmm kyapiaio.oR-

desired product is- recovered n318m agb
magnesi um so}’qg@ Wﬁrwly gby

n,into.a smtast&l solvent.and evaporation of
[ 3- (1 -pyrroli gy s compounds: represented b: t'ructural formula 11, ‘whergin R is . s
8H- di B®nzo hfdogbn, abo: %}ﬁb&ﬂr@ared by first dealkyldbing the 5°< (3 - dlalkylammop::opyl) - 15
hepta [1, 2—1&]11 i dQ&’dfo o%ép arepoxy-~ 11 - hydroxy3 éH-—pﬂlfme[aGtSl Fyclolpptomy in

d. in Steps F, G and H opding 5 - (3 - &
cis 3a, 12b ERathe [eprenan . _

)-1011-d1hydro-510-e Xy = 11 hy ydroxy - -dlbenzo -
di met hyl - g ard then convertmg the latter to the corresponding § - és '
[3( 1- po perl re gyl)ap L1 - dihydro =, 5,10 - ‘epoRy+- GHDE raa:e;{zB[alh]cy thitetﬁ,VC' 020
following the procedure described.in. Steps C ‘Dand E above.

hept al1,2-¢]; ??P:ﬁzg% %\&Q‘gse °°mPR°}md~",,r°PrS“ té’t-“ uﬁ@ﬂa‘ﬂiﬁ )
cis 3a, 12b; ﬂdh@& nB‘the ll-k?:tgnc‘:iompognd Jl)x aﬂQy mdBaF ﬁ

di met bg/| - Bea{lﬂof hchﬁxlylﬁnmélm the 5ence of an inért solvent Thls process may be illustrated 25

pi per azi nyk3 fofewspyl ] - _ S
‘hydr oxy- 8H di benzo- IR 15 o

[3,4: 6,7]cycl ohept .
1, 3- di oxol ane ;
3a 12b- di hydro- )&'}P

di met hyl - 8- hydrox .

[ 3- (4- nor phol.i nyl ) - prd‘fﬁﬂﬁ‘”zﬁkﬂ
8H-di benzol 3, 4: 6, 7] cycl o- .

S

.—H-.
-3

A

.- &)

hepta [1, 2-d Thelcoa‘lemoewf)liﬂmig—k;rtg er;locmpound @- choene d-l lﬂﬂw armmo) '
c (4] €. S c at
g: ?ref 12b ?ge reflux tém erm ?Tglgmlxure mgﬂy foxy ?ltsx,me- 30 *

addmon salt, preferably the hydrochloride, is used. Suitable
met hyl am n@()lveﬁlﬁ @qh;ch maya)e employed are the cl_i' Sikanols and, of these, methanol is
hydr oxy- 8 Hptfetreds Abfweven: @hey Jinert organic solvents which are capable of solubilizing %

cycl ohept aE 1? ajsyla ing_also may be used. After completion of the reaction, the solvent is
er ed gﬁmn,- the residue dxssolved in water and the s% %er%:l 35
di oxol"ane gjkaline. The precipi (‘lﬂfroduct which forms is readily récovered by fit W 30 '
Fol | owi ng t heTpy mepatitisncof oseExmpqnth réb;esdnhe bpstﬁduﬁt BrfubITewRieRd bel ow are
obt ai ned R is3gydroxyimino anch i C mp d Pgﬁ@mg, fis \ tfﬁgfed%yy?ml e 2 and the
0 oun an . are bot alkyl and .
:;ret gnﬁ) des ggﬁét%orﬁ%}rﬁi § nﬂf the l ﬁﬁpitﬁps ?9- anle and t-l;g:n&ﬁaung 40 ¥
the correspofdisg oxylamine hydrethloride - '
3a, 12b di hygde@ribed (BStep I. Thls process may be illustrated as follows -
: 2z
...... .
z.
...... .



[3,4: 6,7]cyclohepta [1,2-d] -1, 3- di met hyl am nopropyl )-8- 35

di oxol an- 8- one hydr oxy- 8H di benzo-
35 [ 3, 4:
6, 7] cycl ohept a[ 1, 2-d}-
1, 3-di oxol ane ci s 3a, 12b-di hydr o- 2- net hyl - cis
3a, 12b-di hydr o- 8( 3- 40 8H di benzo[ 3,4: 6,7] cyclo-
di met hyl am noproyl)-8- 40 hepta[ 1, 2-d] -1, 3-
hydr oxy, 2- et hyl - 8H v ' di oxol an- ,
d?/benz)c/)[ 314 6y71 cyelome ot i) _ I
heptal 1, 2-d] -1, 3=d| oxol ane 0 cis 2 benzyl 3a, 12b- di hydr o- ~ci
2-benzyl - 3a, 12b; o : I be# ,4:6,7] cyclo-
di hydr o- 8#(3-di Tt hyl - ], 2-d] - 1, 3-di oxol an- -
am nopr opyl ) - 8- hydr oxy- L{ 45 S ~ 8- one _
8H di benzo[ 3, 4: 6, 7] cyco- - ’) téw '
hepta [1, Z-d] -1, 3-di oxol ane flétlfz%ﬂ(ﬁf}g 1- pt hyl -
ci s-3a, 12b-di hydro-8- 2- et hy[ - 8H di benzo]
( 3- di et hyl ani nopr opyl ) - cyct oheptal 1, 2- X! -
2- et hyl - 8- hydr oxy- 2- _ VoW Sl bt an<B- one
met hyl - 8H- di benzo- _ A ,%/ "’?"/4’6‘//2//”/?’[ 3, 4:
6, 7] cycl okept a[ 1, 2- d] -~ o
1, 3- di oxol ane
1,074, 081 S
Product = cis
3a, 12b- di hydr 0- 2, 2- jpereR?. X ant X%JQ@EQV&@? ggﬁg‘pyl suI fonyl
di met hyl - 8- (3- di met hylTh tati6ANGE Qhose Es] ¢ Ytihic@ural formulae I and II, wherein R
am nopr opyl ) - 8- hydr teping-and R/, R];’ X afd X’ are as deﬁnqbtlsaa[cml;ﬁid-lsy rfddldmg)xlmlcam
net hyl sul f onyl 531 dfe oxlme o tzhu;;dlm l%tlel:v I. The reduction 1;apire e;ably accomplised wsing

3 4: 6 71 yC| Ohept um in e 01, a ough er conventio; reducing agents as well as
[1 3-di oxol ane by :%ena?ﬂ?dnéay ge %%ﬁlogﬁdoT%eade?rfgpmdw x3ﬂry o readily recovered cis

X convenuon me S
6- chl or o- 3a, 12b- . The compounds of struciraPfoginuiel in lndiﬂhslnbﬁnmmor dlalkylammo
di hydr o- 2,:2- di }fet hyfe geadily prepared bae'ky?ﬁsng the cprIespen w 571;163%‘1
(3- di net hyI ami nopr Oﬁﬁ‘}?‘ggmﬁd in known mznner by nd ve a’lkyltxlamanp g ey aﬁproph te
k¢ 3

1, 3- di oxol an- 8- one formaldzhyfie lest?:s):d Zhi’ﬁﬁrfesi,:séfé i ihithe k%’mﬁoor i fhe ce Whee
[3 4. 6,7 cch ohept a[A_ltegza ely, the mono and dlalkylammes can be prepared in conventiona] manner
1, 3- di oxol ane by acylatmg n%a::?%_l gbandq cz:uved frot;xlhadCzd_; alkanoic (j g
3a, 12b- di hydr o- 2, 2- acid, forexamp acetic a any;it@;| Tic anhydride, to form

s y the correspond amide, and th he ndary amine using a
di et hyl - 8- ( 3- di. mi‘t Supthble reducing agent such as hthlum um hydride. The dialkylamines can be
sul f amoyl - 8H-di benzobtamed from the monoalkylaminesghyi aom‘pb}dg-aﬁd ﬂﬁmdlhglkﬂle secondary.
[3,4:6,7] CYC|%9hept ﬁ?fi g T gﬁl:g?rat;gnb‘f Taﬁly &:%g’f @g\ﬂ wherim R‘l’a ;ﬁg

\ s C I a

1,3-di oxol an- 8- one ent, or in the case of the- dialk éhlh&% %v.h l&ogéﬂfcég is ﬁethyl
hept all, 2-d -1, 3- £ SibfattAR Che secondary aminddprepared via. the acylauon and reduction route to’
EXANMPLE 6 - reductive alkylauon usmg formaldehyde. . The compounQi)of structural formula. II,

j

cis 10, 11- Di hy%fr o- 5w&e§m W% ?.lm?o ?ff? treating the 11-keto com-.
Dtalnel d th l f

11- hydroxy- 5H-di benﬁ@ ?bo Q'lnf?) ) rrespong?n 11-keto urethan? "’Il‘lhe :IA; omtle;as

cis 3a,12b - dihydrg then&re&ed wdh maird&ylhmme 8 desclibed-in el 16 Yorthe oprePding -

8 - hydroxy - 8H - diithemd xmwefedﬁpqdycﬂ@h@ arYlﬁﬂQRdﬁé%@%ﬁdfhﬁ“@Q.

-
u"‘)

€ TC!
g., 0.0158 nol e) 'n'}r;%qbv l e represented as follows: ne ha
heated to refluxing for 4 ours The solution is neutrallzed with

16 mM. of j 1 M pot aSSI um. hydrOX| de 'in nethanol and-then the sol vent is

o D00 B et T aggopﬂd‘:;:@,meﬁﬁm IR o °

distilled under " reduced pressure. .The residue i s
partltloned bet ween benzene and wat er and the o
= =
£

10

15

20

25



aqueous | ayer re-extracted twice wth benzene. The conbi ned benzene
extracts are 30 washed with water, dried by filtration through
paper, and then evaporated to dryness 30 under reduced
pressure. Crystallization of the residual solid from 50% etnanol gl ves -
the product, mp. 145-152[err]C., in a yield of 1.9 g. (81%. An anal ytrcal

sanple nelts at 151-153[err]C. after repeated o
crystallizations from cycl ohexane. Anal ysis Calc'd for
C[err]H[err]NQerr] C, 77.64; H 7.49; N, 4.53. .35 . Found: C, 77.67,
H 7.2, N | 1,074,081 et =, 35

EXAI\/PLE 7 ' CI s _ .

3 of cis 3a, b - T hydr o
-x' 40 2 - phenyl -
a[l 2-d] 415 my, 0.001 _40

nol e) and p-toI uenegy cid m)nohydrate £73) 0.002 mole) ih 40
m . of _ &/ﬂ%bs ute methanol is ‘%ea?t/é’%@ﬁfefl uxing for 8
hours. The cool ed solution is made basi ] with 5 m. of 1
M pot assi um hydroxi de i n nmet hanol and t lvent is distilled under
reduced pressure Thn'/fg esi due |s parti t| one lms!ween benzene and wat er and
after A\ ' s phase with benzeng, the
conbi ned ben ,washed with water . and
dried by filtrg Evapor -

ation of the belfzen ily residue which

>

_unr rﬁduced pr essw

solidifies upon "ﬁ?%‘” trlturatlonflﬁt‘ El.g Vi el ding 200 ny.
(6599, mp.. 137-144 r|f|ed sarrplels_.ldentlca I'n nelting point
(149- 152C) mxtur% ng- point- and i nfrared spectrum : - 50% “to
cis 10, 11-- - di hydro - (3 - d| rrethyl am nopr.op ) -:5,410-- epoxy - 11 -

hydroxy - = 50
Exampl e 6.

Enpl oyi ng the
obt ai ned usi (N
55 dloxole

floheptene prepared as in
: . EXAMPLE 8
-enurrerat ed bel ow are
l/and 5 |n pface of the

S et N _ . ' ~ N
55 ' c;@b@t@ﬂ—(gd}{: di et hyl ani noy _E'WJMM 10 11 - di hydro -
5,10 - epoxy - 11 -. hydroxy -"5H - ' d| benzo[ad] o
cycl oheptenrsl\.h ration. of th thcjfm ,,F ndII i epoxy - 11 -
hydroxy -y os1t?o gﬁrtil Ihb(t’)t'h oselzo}é)gﬁcﬂ&f.gaﬂcylgﬁ B S,. 1ea wherem l;ei:thg ~ SH -
di benzo[ ad] cycl atrept ene - ®

1,074, 08 Fadical —< ,m'hgeBOK[’lR—"’CKM@masaeﬁ.@dmalep@acyomphmd hydroxy 5 -

[3 -5 (1 5 Pi R g""f a, d] gycl ohept ene
o101 B e o i A B sl )

- propyl ]hydrolyzmg the resultmg G §i Ewnywmg procéﬁ dl[‘ﬁg/d oheptene 5
C| s 10, 1Zorsespdnding pegondarg am@o ro b G3ay be. pfared byy ing ‘the tertjagy (4 - =
ol i und f'ollowmg the- ptocqg]qes of 43 rfg& rre%fg )t eng cis
?611 §$ ﬁ pyl-ll-keto comy, éﬁd e h |
kb Wit the atd nd'th Gri hydieidaY s desdibed Mt NYI ami no) -
pr opyI] above. - hydr oxy - 5H - di genzo[ a, d] ..cycl ohept ener
cis 10 11 - Thi¢ hy@p@ds reﬁresem(ﬂBbystd-lm@! Foyrhelaei hand rTéply!Iel)labWeswll@e epoxy - 11 -
nydipxy. R g, o smincy s sl ppe GHip sempte e ot 5 L
rac Ieso on l € 5. PBc o
di benzo[ @uﬁa trﬁ ﬁﬁ fezation of the salts tht{, opncallyyacuve acids, WhereR -is - ci's 3(7)
- chl or 0 hydroxk{thd leparadlighoptdtria isombrs -can( &k obtathic miﬂoﬂuéﬂes 5,10 - epoxy -
11- Eomerbe%f thh)kmn?e StepSH Sudljj 15’919}2 °b cis. 10,11
- diyy hydggpcoed n an ayuc I‘@j‘ %@%’F&I sulbf anoy| -
0
5, 13 ;sl:“n;,ergsreﬁ::ﬁetsﬁag ooy Sicglcal W"@Qn & %’ﬁ's cf%a nzZol a cyc heptene 15
EXAMPLE 9 “When the carbmols obtained in Step A above contain a nuclear sulistituent, z

trans 3a,caérsi@d oyl H102- poxdi it h %Wﬁivfré‘l redye either of
pr anl ) srﬁbsmﬁbug is used, ﬂrdé?pd;ay f7tj:1 ﬂgi' aEaEﬂS lgﬂxy | 25

Viffoxy derivative, and the designation 3(7) is employed, when applicable, in the
following Examples, Examples 12—50 of which describe the preparation of repre-
sentative compounds encompassed within the scope of the present invention, Examples
1—5 and 9—11 are directed to the preparation of various startxng materials, ¥

Ky



3- Di et hyl am nopr opyl magnesi um chl oride is prepared from nmagnesi um tur ni ngs

20 (4.05 g., 0.166 g. aton) and 3-di nmet hyl am nopropyl chloride (20.2
g., 0.166 nole) in 150 m . of dry tetrahydrofuran, follow ng the
met hod of U K.~ Patent No. 3829, 7/63. Tn a nitrogen atnosphere a

solution of trans 3a,12b - dihydro - 2,2 - dinethyl - 8H -

di benzo[ 3.4: 6,7] cyclohepta[l,2-d] - 1,3 - dioxolan 8 - one (23.2 g.,

0. 083 nol e) in 100 mM of dry tetrahydrofuran is added dropw se to
the stirred solution of+the~25 Gi gnaruomalgent vvhi le cooling in an-'#
ice-bath..«The mXture 15 alfowed to cone tenperatdre
and stirred for-2 hours.. The Qkyglﬁlm_nﬁlhﬁo_g_ eﬁfg &g}%[gﬁsq]stllled of

bel ow SQ[/err] C., under. redtyeleldptﬁngzsdgm,samxcﬂhes daesi due. i s-di ssol ved
in 150 ni-# of nzene Aqsptjition  of cis IO,Wat- dihydro 3 19j11 - dibydepsdyle $Hdr d{hmzsle,dw th

stirring and ¢ Ilng‘i)yc A mo;glgg‘ih u‘i"gl f;ﬁ"rlr‘:fesulfg‘é EF‘E‘H‘Z(W @ vent 5
gel atinous preci pit 3f gixfdl GBw! &‘aﬁé r% i@r d aﬁ%d is- Coftedtdd; S

portions of boiling fbﬂﬂ}zaiﬁtHed D lisaRided rtzemﬁmﬁe:tsmmgsnaaen uaﬁmedx with
wat er and 30 % are emmued:tf@d mug Mfﬁehnl@eadﬂ@@l od tldgwgﬂ mrslmej‘lth@n@m icitr :éc
acid. The acid.extrg& ess under re ur a Y. i t hd0
513 base “hat ‘Sepa Ul RS g SO KO U LV b

t he conbi ned extr actboMtelethawdt €r and dryi ng over anhydrous sodi um
sul fate, the bigmzene‘\nam@a (gdurfﬁzéﬁﬁ(hn@,am s Prefduct obt a| ned as a VI scous

yel low oi | in & 35 FoundyGedGfsptl 54.5 g 15
35 =The base may bg; - qug;,;y&g %ﬁ'ﬁ l_p?gdgngmng&gal ate salt by .
treating an ethereal piAl-8-Bytiroil 18 h-(ﬁ)eﬁe@ {3 6PTeyddhegaéal i c - acid (10%

excess) in |sogr opyI aI cohol The trangl,2-d}-1,3-dioxoBeg 12b - di hydro - 2,2 -

dinrethyl - 8 PSP um chloride s, pfg from gneslum turmngs 20
di benzo[ 374: 6, 7] cy ?ii% lﬁ;%}; ;}‘ﬁ{%‘m gllﬁ% 1 i s

obtained as a 40 m thﬁerpaftﬂ(& hﬁtﬁ\nﬁ@ f s 3202 dﬂa o 132C. dlmcdm 8Re-peat ed
recrystalljzations fdrbgm:[m4x6,lllcwhepwl 2-d] - 1,3 - dlfxxolase I(lalggdwoﬁl avleb

absol ute &t her 2i ve i1 A2 miy efgdre ttetrafy Hhe stirred soly 25
SRR AR T e

Found: C, §5.08; H, - 1&d at room temperature under reduced pressure The ‘residue is dlssolved i
10 45 kol | oni sfchetzae, prdoesalié eil.ofs a@hﬂrqndpsuse thh lsmarn msiurwolmg The
enumer at ed bel 8 ar é’enzene laYef415de°am"d from E?’aarrpl 30

S'and thevetonard eyl BRI R o S dhzi b e e

Product di e{o {TBENESihydrd - 2,2 - dimethyl - 8 L (RDJimethylamino-
8- (3-di et hyl arT% O- propyl) - 8 - hylhixp - i88ie- dibenzo[3,4: 67]cyclohepta[1 2-d] - 1,3 - dioxolane
propyl ) - 3& 12b*i hyeﬁ— ined ‘as- white needles, m.p. 181—188°C,, in a yield of 1.56 g. (70%,). The pure 35
2 2-di met hyl - 8- h dr ucg om a repeat of this experiment: melg:s)dt 189—190°C, after recrystallization:

y y %, ethanol and from isopropyl alcohol.
di benzo[ 3, A 6,7] Cy(AnﬂySts Calcd for CyH,,O,N: G, 75.17; H, 7.95; N, 3.81,

hept a[ 1, 2-d] - 1, 3- diFoundt &ns.12; H, 7.82; 3 4.0k pgrrol [ dyI ) pr opyI

trans 3a 12b- d'“hydro 2, 2- pggnes 49,

di met hyl - & hydr'oxy- 8- 5 5 . cis 38,12 ydro-8=( -dnnethylammopropyl)-%— o

(301 %yr x| |y dyI )ypr opyl ] - hydroxy—Z-pher[x)l'lisfiI] dlxbae::izo[ai4 6,7]cyclohepta-

-(1- - - ~dioxolane
8H-di benzo [ 3, 4. 6, 7] cPe dollowing the procedure of Exam%e 2, dbut using a]n eqml;nolec[lilazx;c%uannltg of i
1 dihydre - 2 - phenyl ~ 8H" - di epta - 1,3 =

hepta [t, 2 d] - £ 3- di ;atneﬂh:g r o e o 35,120 iy, .g@del&ﬁlmf% diteszo

C 2 - T

[ﬁyﬂ =] - 1,3 - d1oxolan 8 - (ﬁz, Ehera
3-(1-pi-peridyl ) Pr ORiflydro - 8 - (3 - dimethylamfifopidsyD3o8 { Dydrghensi 28K - dibenzo-
magnesi um*chl or| de [3,4: 6,7]cycloheptaf 1,2-d] - 8B Molaguneas hyvthtmy,staame solid, m.p. 155—

1- pi ri in a yield of £1%,. Repeated recrystallizations from 95% ethanol glve an 50
[ 3-(1- pi peri dyP) ji%a@ aple, m.p. 166—167°C. °

8H- di benzo, [ 3, 4: NO, 805H704N3
hepta[ 1, 2- d] - L 3- dlpa %%f»“;fzﬁi”mﬁ” 3-11-et hy? 4 pl peraz| nyI)

trans 3a, 12b-di hydro- 2, 2- - pr opylmagne3| um chl ori de--
di met hyl - & [ 3- (5;,- et hyl - ' - . EXAMPLE 4
Followmg the ptocedure of Example 2, the products enumerated below are ob- 55

tained using the ketone of Example 2 and the Grignard reagent- de51gnated below, '.

S Grignard reagent o e Product

3- dlethylammopropylmagnesxum o s 8—(3-dlethylamxno- :
chloride - .. S propyl)-3a,12b-dihydro-
2 60 _ I 2,2-dimethyl-8-hydroxy-8H- 60

dibenzo[3,4: 6,7] cyclohepta-
[1,2-d]-1,3-dioxolane



pi perazinyl)-propyl] -8- 10

hydr oxy- 8H di benzo- 10
[3,4: 6,7] cyclohepta [1,2-d] -
1, 3- di oxol ane 3- (4- nor phol i nyt)y=propyt= trans
3a 12b- di hydr o- 2, 2- a magnesi um chl ori de '
di net hyl - 8- hydr oxy - 8- _ R
[ 3-(4- g@rpholinyl)-propyl] - 15 =
8H dibenzo[ 3 4:6, 7] cycl o- 1,074,081 . ‘
hepta [ 1Ggkid redgerr di Oxol ane™ Produt 5 (e ethyt—N—sethylani no) -
trans 3a, 3Zbpwiohdstrpoopity 2- . - cis 3a,125- Ry S JRONEST UM chl or i de '
di met hyl - 8 ntagnetlﬂu émm N- o 20 . dimethyl-8-hydroxy-8- e
net hgl am no)-propyl]-8- - o I31- r@&ohdyl)-pmpyl]_ A _ 5"’“ .
hydr oxy- 8H-di benzo[ 3;4:, ', 7] ¢ BH-dibenzol3.4 16,7 ]cyclo- g
Cyc| Ohept ahl 2] d l) e o epta[l;Z'd] 13-leXOlane R
1, 3- di oi of-Hrriperidy! -Pt°pyl-25 R FoIcL; 121gd,ﬁylaﬁ,_ _ocedure of Exanpl e 9% the
poduct s en&ﬁ%’?ﬁ%&h%’éf ow are - : ;?lfldﬂhyl-&hy 102:8__. Lo obt ai ned
usid the Gi gnard reagent of . Exarrpl ef IQYh@rdpElﬂone des1 gnat éd beI ow.
Ketone - Eﬁ‘[f"g d’7 cyclo-: - -+t r ans}o
3a, 12b- d dr,o- . tran 'dﬁ%’?ﬁo 81(
di benzo[ %m hig;g H‘g}@t - o m3d1125‘ahﬂyshloarﬂ«noprODY) 8- 30
[1 2.d1-1, o olan -ré%e - WY&% Bhetiglbenzo] 3, 4: 6, 71 £
L aziny))-propyl] -5- cycl ohept a[l 2-d]
- 1 3- di oxol ane SENERE tranS [gﬁ Z’ﬂ%‘oﬁéﬁfﬂz&- ‘brans
3a, 12b- di hydr o- 8- phenyl 8H di benzo[3,34d1x61a
( 3- di net By-amipaaiag w8~ ' Iohept a[l 2-d] -1, 3=
hydg@xy 2- m‘ﬁmm benzo- : ,““df’,;’gtf,‘;gg_‘h dmx 8. S di oxol an=8- one
6, 7] cyclohepta[ 1, 2-d] - | [a.<4.morph§m i;,,;'y'l,'_: L
1 3-di oxol ane _ trans 3&Hidibegdolay4lismi Lo } trans
3a, 12b-di hydro-8-(3- =~ . hFPéﬂPr?-ldl-Sﬁdebﬂ@mzo[S 4 6, 7]+
di met hyl ANwopNmethylmino)- .. cﬂJ'f% a 1, 2- d] 1,3- -
hy dgspxy- 2-PFAPYIFpgnesim chloride ° o l:mgé-ﬂg, PR :
di benzo[ 3,4: 6,7]cycl ohept a- . v "_-=methylamm0)-propyl 8- - *
[1,2-d-1, 3-di oxol ane . N 'cc ?Awwam 12b di hydro-
trans 2- benyl_ 3a, 12b- L : y "3,4: 6,7} cyclo-
di hydro-8-(3-di nmethyl- - . 4E§mm : 5 epra[ 1,2-d]-1, 3 di:oxol an-
m regpr opyl ) Folls PLE Cen L 8Hdi benzo[3 4.
6, 7] cycl mrmg the. é}lxﬁ;&f ﬁ;ﬁﬁ‘; ‘g}if?‘milepée a?: dﬂtlfen p;g:iuctsdenumerated below are obtamed 30
hept a[l 2-d] -1, 3-dioxal ane. © Retone es:gna{egm 3a; 12b- di hydr o- 2- ot hyI
trans 3 q’lb-& .. Product - 2- MEt hyl .- 8Hdi benzo[ 3, 4: 6, 7]
(3-di rre ]‘gfv (fhgﬁg/lﬁ‘g_gﬁ"b 5(is 3a,12b-dxhs;ded-&;tsept af 1, 2-d] -1, 3-
2- 8fhyl - Bdnbrgolimw o - i el Ylygﬁafigmles-one i
met hyl - 84 di benzo- - . . [3,4 6,y7-]cycloh:gf:f1 24) .35 '
[3,4:6, 7] cycl ohepta[ 1, 2. d] - - 13:dioxolane s >
1, 3-di XQis aEleI'J-dlhydto-vZ-mt:thyl-. 14 v
Hodi : c cis 3a,12b-d1hydro-8 3. . DU O
L 9074 081181epm[131e'21f3][31?3-6,7]CYC10- - g}?gfggyl;mmtzﬁr?%l)-S--_ T ¥
dloxolan-s-one " dib enzc¥[3,trlms ,7y]cyc}11¢;; L ; 40 _
o hepta[l,Z-d] l,3-dxoxolane-f_ P S

cis Z-benZyl-Sa,IZb-dxhydro-

8H-dibenzo[3,4: 6,7] cyclo- . "" 2‘!3"31125'1-3a,12b.

* dihydro-8-(3.dimethyl- | .

s gegzll :2-d]-13-dioxolan- = ammopropyl)-S-hydroxy- P S
8H-dibenzo[3,4:6,7Icyclo- |
hepta [ 1,2-d]- -1,3-dioxolane '

cis 3a,12b-d1hydro-2-eth I- - S L i
X s 3a,2bidibydiose . ' .
50 2 me}tlhyl-sH-dlbenzo[3,4 6 7]- (3-dim yl:mfg:)iro p- L
m%lzgt;[iﬁz-d] 1,3- . 2-ethyl-8-hydroxy—2-py o - 50 T
-8-one . - . methyl-8H-dibenzo- - . . . - ¢ T
[3,4: 6,7]cyclohepta 12 A |
13’-d10;:oane P [, _d]




Ket one Pr oduct trans

3a, 12b- di hydro- 2, 2- trans 3a, 12b- di hydro- 2, 2-

di et hyl - 6- et hyl sul f onyl - _ di met hyl - 8- ( 3-di net hyl -

8H di benzof[ 3,476, 7] CycCl o- am nopropyl ) - 8- hydr oxy- 6 5
hepta [1, 2-d] -1, 3-di oxol an- met hyl sul f onyl - 8H- di benzo-

5 x 8- one. ' [3,4: 6,7] cycl ohepta
[1, 2-d] - 1, 3-di oxol ane.
trans 6-chl oro-3a, 12b-di hydro- 1074@085 6- chl or o- 3a, 12b- n
2, 2-di net hyl - 8FFOTD ntF;o- g Ot nya%ﬂgﬁz grethyt= — 10

[3 4. 6,7] cycLoh : ' (3 di i propyl) 8-

10 ' % e%bg xyﬁ;%o;ﬁﬁ]@ﬂ - dlmgthylljf%?lfn% ﬂroxy 8H- di benzo-
10 oE ol 8H-dlbenzo[3 4:6,7]cyclo- aminopropyl)-8-hydrx3-64 N

6, 7] cycl ohept &- hepta[1,2-d]-1,3-dioxolan- =~ - methylsulfonyl—SH—dxbenzo— o 5
[1,2-d]-1,3-dioxol afi®. trans 3a, 12!%3‘@6?7 gflﬁh"%t“@lz'd]'

trans 3af12b-di hydro- 2, 2- 15 = d| met hy et hyl - -

di et hyl - 8- ( 3-di rredzhgl:dhllorot-l?al,lsﬁ-glgydro- ' .asltﬁchloro-3a2112b-@ lr% ' :
sul f anoy| - 8H di benz @s-dimetayl-ski-dibenzo- am no -dgea@ylet hyl. - '
[3,4: 6,7] cyW| ohepi%fd %g_ _1(‘);12“[1’2"1]' sul f a @’ & 10
1, 3-di oxol an-8-0 - di be nq d he E'1 I\ﬁl.o---

hepta[ 1, 2-d] -1, 3- d| oon ane : : 13-dloxolanc : I:JXA

20

10, 11- Di hydr 0-5( 3- ‘aﬁ %ﬁ%‘gﬁ%ﬁgpropyl) .5, 10"‘(3@6&%1?_‘1‘(1"‘;?'

hydr oxy- &H dlﬁenzo[e‘ﬂ : -ammopmp ;ﬁhg}yj_on of trans
3a,12b - dihydro - 23,2 6-7]dtlﬂi&f)1hML2—d-] 8 - (3 - dadiy8H-

propyl) - 8 -, hydroi;}-dmxm-a-om benzo[ 3, 4: 6, gﬁfaﬁ?{ dh@ geslod, 2-d] - 1, 3 -

di oxal ané 25 (29 4 g., 0.08 nole) and p bty éﬁé‘gﬂﬂffonl c acid
nmonohydrate (;0.5 g.. 0..16. ol e) in AR AMmPLE 6 2.3 1. of absolute o
nmet hanol is heated to.refl u’xumgl-lbmydnﬂs tB@dim&hylaMpmmLm-esaﬁyutlon is .
neutraliZed with 150- m . of 1 M ysdkmlqh ' thanol and the

{€

sol vent : qﬁ\s‘!l‘ém’éig}{tsﬁi" g %m feth Y’%‘@ due is
partitioned hgt Weeﬁloltaé x%%lumesulféglzc&aad 3 bf 5158 G bﬁiﬁxi)xdfde agd

wat er and t he aquesbssuté myminolﬁhéa&d&mdﬂaﬂﬁ IS, The sdnm‘bm:s AkzePp&ithi-ons of
benzene. The conbi 1@@1 bfehMen@asem hysoaxigle arreethea@ laskithen) tbhsoimalt drdistilled3@der

dried byiltrati anueous gﬁ::_ei ‘S‘t?cse’sm SE . co%ﬂ:zi%?% P‘gﬁt Et'ﬂ to
dryness Under3 washed gr eu?rat Jrﬁr%§sdua| 30

solid froma m xt UtaderOfed talhzatmn of the@éﬁﬂﬁ@ @mﬁiﬁ white
crystall isne producthe pmi %64&6125 RG.1ih € yieldj ofy 13 ﬁsé%d A@famﬂﬂlcal sample meltSQ
(73% . The pure prﬁnﬂ%‘ Fge’ég’em g‘?‘?ﬁiﬁ; 65%‘?“% ecrystal li Zation
from 35 35benz -

35 > Analysis Ca for [err] (Exaﬂﬁ.n@4 H, 7.49; N 4. 53
Found: C, 77.73; H, 7.71; NS 10;1HQdero—S-(3-dunethylammopropyl)-5 10—°POKY' EXANPLE 13 .

Enpl oyi ng, t he procedu& Qion @(m 1%(1 'W'ﬂ’%&%ﬁ%ﬁﬁ%ﬁgﬁ %,ﬁd b% w are 40

35

obt ai ned usi n t heap of4o
t he mole) aridl p)toﬁ:kxesdf mmobydpdte (33® mg., 0.002 mole) Iirﬁ#(b‘m!i of -
di et hyl am nopr opy! 9bsolut€1.®eth@01 isl hdatpd| meﬂu@ @ 8- h%f 61" caoled 1utl°hd§6c{?ad§<

5H - di benzo[ a, d] c .ﬁ;‘aj:;’g‘ hydsp on;;‘f@‘é ard t % A water . ndejl'epoxy
-11 - hydroxy,- re-;(c acﬁo the Ecﬁlp SL)?; benﬂe'hé)m{ benzene extra - 45

di benzo[ &, d] cycl Oheﬂhtﬁl’bﬁth water and dried by ﬁltranon through anhydrous sodium sulfate. Evapor-
45 trans 1@ion of the quer_recglce__t]@ressu "m 1!Y rﬂs‘ % hdxﬁegupon[ 3- (1

- piperidyl) - pro tlon w1thet er, y1eldmg ) &%u 7_ is
trans 10,"11 - 5¢di hy ng "ﬁmﬁﬁ;gar%m_m 84 -a%ui hg opm m i%t%m

droxy-
pi perazinyl) - pr Opyﬂl]-dlbenzo[a,d]cycloheptena,brepar Em:y(mpleGSH - d| benzo a, d]

cycl oheptene 50 trans 10; 11 = dlhydro - 5 10 - epoxy- 11 hydroxy - 5
-[3 - (4 - norphol i nyl Jobrogyll. .89 o Exmgie gﬂah e

ai benzol a, d] cyol ohg SIS e g%zai ; mﬁw-ﬁ,&n TRy - 5 -
[3 - (N =ethg - &ibxolemti =rpropyl | 11 - hydroxy -555H

- di benzo[ a, d] cycl gh ptene

tr 1 hydr o
- di net hyl ani nopr op$ d1b :ngv‘c’"‘? aiﬁl 9‘“{%‘%0&& % -11- I?ydm("y o
met hyl sul¥ onyl - 51;!,10 ’[2 o2y C110 ¥y leBNSs - [3 - (1 - pyr;onmsp%pm
chloro - 10,11 - di hyﬂi‘ (-)d1b o[afiRyclohepitamet hy| anmi nopr opyl ) - - epoxy-
11 - hydroxy - 5H dibenzo[a, d] cycl ohept ene trans 10 11 - dihydro
- 5 - (3 - dinethylam nopropyl) - 3(7) - dinethylsulfanoyl -

5,10 - epoxy - 11 - hydroxy - 5H - di benzo[a, d] cycl ohept ene

k4



1,074,081 15 EXAMPLE 14
cis 11-Acetoxy-10, 11-di hydro-5-(3-di net hyl am nopr opyl ) -

5, 10- epoxy- SH-di benzo [a, d] cycl oheptene A sol ution of
CIST0, IT - dihydro- 5 - (3 = dinmethylram nopropyl ) - 5, 10 - EpoXy -

5 11 - hydroxy - 5H - dibenzo[ a, d] cycl oheptene (630 ng., 0.00204 rml e)
in 12 n. of acetic anhydride is heated to z

refluxing for 4- 1/2 hours. The dark yell ow solution is
evaporlét ed to dryness under redLB8H@8hressure and the 0|Iy resi due di ssol ved
:agl 36 g}tecfs Igrllé. “ﬂhh dro - tg%epw £ gﬁ&%ﬁl YN " plper'f’dTyI) PEOj Paglrjggﬂlsoglofut on
i s render et mllkaldihmmwsuh &miy Him- I"[‘}dr(nxuﬂﬁ amdpxpelmlnmwrobﬁpe 1
extracted |nt1éf irpze n & - Thenzoadlepglohérsane ene ext ract jis- evapor at ed undef-
reducfd < 10,11 1 ihydro -'5,10 - epoxy - 11 ; hydzoxy,r 3~ [3 éévf‘ﬁ’@h‘ihﬁﬂ 'pR“é?élUtt as?an oily

q 6 eﬁz (&a,cg%c ohept y%eq’o The b
resi due wejql |lﬂgd1h&£ [@g(N(%ﬂ': =N - methylamino) - pro 1 € base may
be converted lloh;td h;ﬂft@@m[@,ﬂ}i baddheptenall by treating a so ution in ©
i sopropyl callggholdﬂxxﬂrph Sar € 3ol gbnh[:%ffpmméhi;l(hﬂmxy(ln%m& i n _isopropyl
al condi . cis gichlml’t‘i‘gﬁt%/gshydrg&sgé? . 'ﬂw nop 039:121 si o xﬁ Brft hyl &% nopg opyl )
- 5,10 - ep Ydroxy - SH - dibedze[a,d]cyc 17°cyicPBREpt ene hifdr ogen
oxal at e i isabjini tiaglirass a( xh&h)@hyrﬁ)pﬁbﬂl)lJB@DSQfMedmylsulflﬁoyl 5,10 - m p.
171-173C, deéepoxReHediydrdxy-Sti-ydihento [2idiertiphgprenef r om | sopropyl al cohol and.from
m xt u=es of absol ute et hanol an%l%&obute ether to give the proq ct, mp.
173-175[err]C, traps 3a,12b-D1hyd1@-§,2—dnncthyl—8—(3-d|methy 1 el ysi s Cal'c'd for [err]
C 65.29; H, 6. 16,prd}iyl)—?»hﬂd?oxy-8H-d1benz3§B,4 6,7]cy -@@5 27;. H, 6. 405" N, 3% 06.

: 13-d10xolane . EXAI\/PLE 15
FoI | g ng ); g‘ﬁ&%ﬁ?" ané‘“g%ﬁ c%:x?o o ed bgl ow are
obt aified q5p %m Ry Egl.'IJé b MO & bl ol of Boeti
anhydri de a mtrogen atmosphere alkSladbni dB tﬁglimZE dthydro - 2,2 - ﬁﬁethyl - 8H Acyl ating agent
Pr oduct benzo[3 4: 67]cyclof1epta[1,2—d] - 1,3 - dioxolan - ®5 onqamp|ggr0,0@3 ankydri.de -
cis 10 ydrofuran is added. dropwise to- the stirred solution of the _ -
’ pNg tL i(ﬁlmg in an jce-bath, The mixture is allowed to come:to foom 25 .
di met'hyl arﬂ Sy “2 hours. The bulk of the solvent then is distilled off below:
epoxy- 11- poapi ﬁiﬂgtl @dﬁ)tedSIHessure The residue is dissolved in 150 ml. of -benzene, and =

di benzo a7 30cinbhie (pided edropwise wihQstirring apditogating. 'Bhlh;nzeubela%;ym di ne”

cis _ bu Q'gmf . gelatinous precipitate which then is”ex d with four 10

di h '019;{3% 'benzene. The combmed benzene extracts -are washed with ‘water and 30
Iny ide100-ml. portions of 0.5 M. citric acid. The acid. extract is made.

am nopr Op}bhs)e\ﬁth]sﬁdl Bydyoxide and the oily base that separates is extracted. into' benzene.

5H- di benz g the combmed extracts with water and drying over -anhydrous.sodium. hept ene 35
b e nz %| ? W; }f)l eﬁaémtated and the producthbgamﬂ_aswe\ﬁszw y%lg\y 0'16' a1- 25 ¥

The b b ted to the hydrdgbd Wb s by erbbipE i Whereal
am nopr opydlﬁtmﬁewaﬁegg%%nﬂ;ﬁgﬂ:l |o ﬂ?(zcya)’,idg ess;:jncilssdp ﬁ% The tevr::s;" .. capr oyl
bgi o

chl ori de/ Gihydro - 2,2 - dimethyl - & €3 -« qmﬁlapnm;ryrew})-m hydroxy - 8H - 40
di hy % o- 5[5 : %F&{ lohepta[l 2-d] - 1,3 dioxolane hy: qg?'x alate is. obtained as a
id mp 169—172°C., dec. Repeated recrystallizations from mixtures 40

¥ absolute ether give the product, m.p. 171—173°C deL =
5H di benz@[nﬂysﬁCa crd»magpm@zﬁzo C, 65.62; H, 6:83. - -
EXAVPLE 1&ound: C, 65.08; H, 6.72. Fol | ow ng the pr ocedure of Exarrpl e 14, the
product s enurer at ed bel ow are o obtai-ned enpl oying, in pI?ace of

cis 48,11 - difdwslg Ghe pRcetdur of- Eﬁ&ﬁi@@mh@ JoBRR" Qalled belowtGre - 45
5,10 - ep(ola(tyﬁned bibg thehig@noofyExamfibl9- andltliaamgﬁirar kﬁyaésiglmat&m the, react ants

desi gnat ed _ el ow, i - : React ant -
Pr oduct reagent . . : . Product o :
3- dlethy;ammopropyhnagnesxum . trans 8- (3-d1ethy1ammo- e '
clpo _ ; . .propyD-3a,12b-dihydro- -~ - Do >

0 - . _ ,Z-dlmethyl-s-hydroxy-SH- ST 50
. : . dibenzo[3,4; 6,7]cyclo~ SR e
hepta[1,2-d]-1,3-dioxolane

T

3-(L-pyrolidyl)-propyl. .. . . trans 3a,12b-dibydro-22- - :

-magnesium chloride © . .. .. dimethyl-8-hydroxy-8- .. - ... i o.is :

55 [3-(1-pyrrohdyl)-pr0py1]-- TR 55 T
8H-dibenzo[3,4: 6,7] cyclo-

- . hepta[},2-d]~1,3-dioxolane . :

g



cis 5-(3-diethylam nopropyl)- cis 11-acetoxy-5-(3- 50

10, 11-di hydr o- 5, 10- epoxy- di et hyl am nopropyl )-10, 11-

50 11- hydr oxy- 5H-di benzo[ a, d] -

di hydr 6=5, T0-€poXy- 5FF _ cycl oheptene

di benzo [a, d] cycl oheptene cis 10, 11-di hydr o- 5- ( 3-

cis 1ll-acgtoxy-10,11- di met hyl am nopropyl ) -5, 10-

di hydr o- 5- ( 3- di et hyl am no- 55 epoxy-11- hydr oxy-3(7)-
propyl)-5, 10- epoxy-3(7) - o5 .
net hyl sul.tonyl - 5H di benzo- - - met ALl f onyl - 5H di benzo- 13

[a,d] cycl ohept ene Gngwd ot K" GICy?’r gnept sNe - —16

React ant € Product chl or o- 10,11-
cis 11-acet ox- 37 7) : E},ﬁ;ﬁ’;’;‘;‘;ﬁ‘lﬁ{;’f&r hydro 5-(3- dtrms’lzﬁ-yg%&&.%{ _

propyl) -5, 10- epoxy- 11- - (3-dinmeth (lampmcbx))w )]- 5. . $
hydr oxy- 5H- di b&nzo[ a, d] - S 5 10- epoggm{:ﬁg oqa d]-5 - 5
cycl ohept éne A Y PE] is

10, 11- di hydr 0- 5- ( 3- 3-(1-ethyl-4-piperaziny)Li S 11- acet axy 343 bihydro-2,2- .

di met hyl agi nopr opy| )pﬁs();%l))agncsnum chioride di hydro- Bm(eﬂiyldl—[ﬁdﬂ &1—4—

di net hyl sul famgyl -5, 10-"  ami nopropyl) 3(7)- d| 1)- -8- is
epoxy-11- hydr oXy- 5H di benzo- _ %:E’a poxy 5H 30
10 % [a, d] cycl oheptene E 13-dwx n )cycl ohept ene
EXAMPLE 17 cis '

11- Acet ot y- 5- [ 3- ( N- Té4rmaasphialing)-prapyiet hy| ani no)4dss pihydro-2,2-

10, 11- di hydr o- &, 10- ef8Ry"SH tlf}%nzo[a d] cyl oh ¢ ' ° 8 . A soluti onys
of cis 11 - acétoxy - 10,11 - dihydro - 5 - bgﬁéopropyl)

15 5,10 - epoxy - 5H - dibenzofa, d] cyﬁdpalnepﬁ]ened » 0.00172
nol e) |n§n1 of dr%/ nzene i's added dropvmsetoastrrred
solution of 0.7 m .7 gre a“E‘ 0f or mat e |‘ﬁ’g]gi;‘illzlf’§f‘§y?§°' wnof dry benzeng,
A yell ow gum sﬁpar at p |sso ves upon Wa B iking mnﬁ ur e, 20
After stirring for 1 hour at reflux,. the m xt bydeoi§-8H [3,4 dv]-ut ed with
benzene, and 20 washed with 2 N, :hydrochl mdokepabl,zjdl then with water.
Evaporatign of the benzene . 20 - - under Lr-diggrlasg pressure | eaves the.
product as an orIy resi ‘due’ wei ghi ng, typmpwu 650 nmy. (92.5%. _
EXAMPLE 18 25 Foﬁﬁhﬁgomrmo&diﬁ pf v 8; .t Mfmleannk&;mtmmwpﬁeduct§

enuner at ed bel ow ar @tagd using @bﬁalmwremﬂr@ ﬁxﬁ@kp? e!ﬂjtbt kemmmtehbqlw

Exanpl es 15 and 16 |%gnace of the :

di benzocycl oheptenetmg,pmqggﬂ dASgE. i n Exarrpl emi?ga’m_dihydfo,s_(ggr s 5-. [3 - (N -
car bet hoxy» N - net h;ﬂ:m[ﬂ,@)ﬁ,?]q{arompgal] -10, 1 dimethglhrhiyiapeapyly-8-5,.10 -

epoxy - 11 - @0opi onyldsll, 3-d13¥¢18-n-sdmbenzo[a d] éxdeqxnﬁﬁ henro[34:67]1- cis 11 ¥
butyryloxy - 5 - [3 - (N - carbethoxy - N --rrg‘l"r‘l Ay L3 propyl - 10, 11-
30 di hydro - 5,10 - epoxy - 5H - di benzoaf'a d] cycl oheptene

30 _ cis 11 -trdalfmmyygﬁpdyh-z- 5-[3 - (Mwmm?ﬁ&y- :

met hyl am no) - propybleny-8Eglibeazo[3,4: 6,71~ oBropy))-8- epoxy 5H ;

di beno[ a, d] cy®l ohep H?Pta[fz‘d] L3-cj s 11 - ace 5'7‘]2; gz‘l‘lil't d;?d] , »
carbethoxy - N'- ethylamno) - propyl] - 10,1 3_dmx0|a¥,e p, di hydro - 5,10
- epoxy - s5H - di benzo[a d] cycl oheptene 35 cis 11 - acet OXYy :- [3 -

(N - carbethoxy - - travis. 3a,12b- dlhydro-S-@ -hydro - 5 10 -

epoxy - 3(7) -,onet hy T18 °“z°[ 175)dr benzo[g%;?%g?g'm‘g ®he - Ci Sq9

11 - acetdxy - 3(7) ?:110 - [3 - (N = dof,\gpta_ rret hyl ami no). .
- propyl]- 11 - d| hydro - 5, 10[1,2-&})!;&-31101(%:1&
di benzol[ a, d] cycl ohe tene 12 cis 11 - aheaezt 2-)@{113:1 3512b[ (N -
- s. 2-bénzyl-34,12b- .
car bet hoxy emo['i)l 69} 5@5’" -10, 117 dihydfo-§-(3-dimethifl- = - -
_ 5- hepta[.l,z-d] -1,3-dloxolan- ' . - aminopropyl)-8-hiydroxy-. . - 45
£ -giie. 8H-dibenzo[3,4: 6,7)cyclo- - '
e S hepta[1,2-d]-1;3-dioxolin€.
- trans 3a,,12b-dmydm-z-e;hy1- . s 30,12b-dihydr-8- . .
* - 2-methyl-8H-dibénzd[3,4 : 6, 7]-. . (3-dimethylstninoprogyl)- . - - .
50 cycloheptafl,2-d}-1,3- .- - 2-ethyl-8-hydroxy-2- . ... . ... 50
droxolan-8~one S -methyl-SH-dlbenzo- - Vo

1 3-dxbxolane



40 di hydro - 3(7) - dinethylsulfanoyl - 5,10 - epoxy - 5H -

di benzo[ a, d] cycl ohept ene 40 cis 11 - caprolyoxy -5
_.=[3-(N - cardethoxy- N - nethylamno) - propyl] - 10,11 - di hydro -

5,10 - epoxy- 5H di benzo[ a, d)cyclroheptene:

EXAMPLE 19 Followi ng the procedure of Exanple 17,-the products

enuner at ed bel ow are 45 obt ai ned enpl oyi ng t he hal of or mat e desi gnat ed

bel ow. 45 Hal of or mat e Pr oduct -

benzyl 14hl or of or mat e - ’074081CI s 1l1-acet oxy 5-[3- (N

car bobenzoxy- N et hytam-no) -

propyl] 1 %ﬁo”qb -Xlﬁ”o 10- 50 " Product : e

chl or of or rreaHadxbenzo[3,4 67]cyc1"' C_I 1 %ﬂ;gﬁs_‘;‘i‘ dT:)x N cln T .

carb pheno? ptALl 2] Hy3- diorolan - methylsulfonyl-SH-dlbenz(;. R 5 _

propyl ] % di hydro 5, 10 Orxy- [3,4: 67]cyclohepta[1,2-d]- :

5H- di benzo[ a, d] cycl ohept éne’ 55 profigrolarsh| or of or nat e x cCis

11- gcet OXYrary-6 cBlo(oNa 12b-d1hydro— SR I ]m,,,s 6-chloro-3a,12b- " . et L |

car r opo propy -dihydro-2,2-dimethyl-8- -~ = . ..

10, 1% di hy?f olj%plo Uf(&'z‘d e (3e dlmethylam1nop1§gp§tl)-8- ' 10 *

5H di benzo cyc e eptene hydroxy-8H-dibenzo- 4 '

1 074 081 . ' Lk [i,g d67]CY(‘:ilohepta- ’

EXAVPLE 20 e 30.5b Sy 10, 11- Di hydro 5, 1(5’ o5 TI“‘HVdroxy 5-(3-methyl- ¥

am rncspropﬂijnﬁl 1....:.'. o a, d] cycl OMpBam-dzhydro-z,z- i oAl solution of the

crude urethﬁﬁlﬁo b Efﬁgl in; Exa ethyB 00159 ol e) 515 5 and

pot assi um It%; deaydaaeﬁthd]g Q. 0089’1m y‘ﬂ . of n-butyl “al cohol is

stirred 5l3-dioxolan-8-qpd: Heat ed t0.:r etiibei%d[B) itrogen atnosphere for 7
hours. The solvent is evaporated hepta[l,Z-d]}umHmiMUCGd pressure and the
resi20ue partitioned. hefween be d wat eri-Afters ool two
re-extractions @i:mtmmmgaw 3%@%&% ?o g% ned ﬁenzene ‘extr@ts are
washed wlth wathe!droa - dibegisd [ £ %}L and 10*m . ¥

portions pafy “ f} Zlacfidrydrqe 22 dlﬂihlwlb nei,d,@%&,gohen i s washed
wi t B5 wat €z9. 4Agvl§pg)fna ﬁ;a lfgm sZ-éHudéd- didfdlane pr essure
| eaves tﬁé In eflabschlte ﬂi&hﬁmiaheat Al rep am (3063 Heolyin N 25 A
net hyl ant z;d with.150- ml nfd:)Ml botassx oxgde h@!ﬁgzlven:epoxy - 11 -
hydr oxy a f;ﬁ{% edug yevreﬂhe residue :is pioﬁae,ctwaes,, Bihzehi: | Y résidug
wei 8thi ng with uﬁ&e 3. of -" ‘F"ctha@w&m)uyemtre-emacted r ender ed
al kal i nedmdtﬁy fﬂmmibmﬂ&dﬁmd £§ﬂﬁmﬁ ,.:_ség’t‘rlﬁlcwaeeet i nt 80 benzene.

The :15 Tedu : 43’5 WBH‘F gum ; _ 3 Wder-under reduced
pressure 7t | CTE e:pro uct,m;pf 11564-916!)%! 48pi nilsabsol ut e ether
gi Vass th&nmﬁggmﬁmgay@ { ﬁ% EAISBC. e decrymlpzegnon ?rom R

128- 130[éW€1€C41c’dfor€mmsHbgi ‘?77 A sol ution 3% tha&
neutral TRY® r@a?W%urlﬁwbﬂﬁss'Bum hydrom de f250 my., .0..0045 nol e) i
4 nkz of n-butyl aFeghol i s s.':lrred and heat ed: to reflu><| ng in a ni (}rogen
at nospher e Edploying .theO} ro action mxture is+worked "up as
der i beghtaiped m\nénénﬁ &éc%%fnﬁm Exatr%ppr ?‘ﬂ’ elogt &k | i zed from
absol ut é"‘&?@éﬁe‘itﬂ xgpnledZn addi t | onal pro quct ? np @ of the 4128[err]C.,
in avyi em"sgf (?Qn priyil xﬂchjeﬁ,m(alﬁgym hyagg@ are purlfled by
r ectyst alahd Al - Alhy ;,gs n? Subl i-mati on at™reduced pressure
gi ¥s an 5H dlbena |gh L @yegplidyDagrropgigy err]4C 25 ¥

- .'l'- n“é
g\gal ysi i < yfﬁ’cﬁfz% ;émgy ;tgﬁH 11; .hgcgoxyHJ -3 1{1, Phberidyny $ropyl]- :
ns . }

: o {ene Wbcédmpgamyl)wg.e 20, the ’products

EXAVPLE 2111 * hydroxy - SH - dibebl 1} éf
enthrer atree 1021 odibelkn- 5,10 - epoxy - .1 g,d 39 &\; Q‘B products enunerated in
Exanpl eg,_1 g* [addﬂ'FYtdb}aPI@eOf the 0~ Ure WP anpb®’ 20.,
30 : €pOxXy ~ 5.~ [3 - (N - ethyl - N - methylamino) - propyl]- _ "

- hydroxy SH - dibenzo[a,d
trans 10,11 - dihydro.& .53 - olad]cycloheptene

dimethylaminopro opyl) - 5,10 - epoxy 11 hydroxy_-

55 . 3(7) methylsulfon : -
g - -dibenzo[a,d] cycloheptene _ ' T,
tmslimh- {hloro - 10, ydro:s:5 ; ’(3 dlmethylaxmnopropyl) 5 10.- epoiy- 33,
trans 10, HYdr(:ix{l d5H glbelzm[a’d]éy"lﬂheptene ___p xy- i
- Athydrg =5~ .(3 4 dime'thylammopro D - 3(7 o -
5, 10 - epoxy - 11 - hydroxy.+ SH & dlbenzo[a,d]cgr};!)ohept(erae dlmethylsulfambyl ) T



cis 10,11 - dihydro - 5,10 - epoxy - 11 - hydroxy - 5 - (3 -

nmet hyl am nopropyl) - 5H - di benzo [ ad] cycl oheptene

cis 10,11 - dihydro - 5,10 - epoxy - 5 - (3 - ethylam nopropyl) - 11 -
hydroxy - 5SH - _ di-benzo[ a, d] cycl oheptene 35 cis 10,11 -

di hydro - 5,10 - epoxy --11 - hydroxy - 5 - (3 - nethylam nopropyl) - 35
3(7) = methylsul fonyl - 5H - dibenzo [ad] cycl oheptene cis 3(7)
chl.oro - 10,11 - dihydro - 5,10 - epoxy - 11 - hydroxy - 5 - (3 - nethyl-

am nopropyl) - 5H -‘dibeﬂzo[a d]cyclohqﬁhﬁﬁe cis 10,11 - dihygro -
3(7) -di net —-—hydﬁe*y—-—ik7fﬁﬁff-—-———- (3

s 1 amgopropyl) S dibengl et afg o fpews:

5,10-2poxySH-d o
trans11- Acet oxy- 1f soldtio 'ohbfﬂﬂpﬂgpd%d:% lbﬂt(%ﬁgﬁﬁ hdpRYYI) - 5,10 - epoxy -
5, 10- epoxy55H- ditbengdrodya, Sl Caitehmied]tyelokeptene (630 mg., 0:0020 wdeemi @ imhg thé cis
10,11 - di hydrooiacalmanl@@rlde léjhmd néte@tmnaéfprwylh purs, The dagk Yellqsssomwn_ﬁ poxy - 11

- hydrioxy - 5H oA g‘ﬂg" iy IE}EI”
equi nol ecul ar a Wat‘imo‘"? F eered SRAT o ﬂlone il aad bt 9

sane pfo- 10 extraaaﬂumebdﬂ&erﬂmedashaa E&&ﬁﬂ)leﬂra&t41,s ebzi]ﬁﬂ’aﬁdltﬁde@b‘échbeﬂed t t@ns
11 - acetoxy - bBysits, leavutg hiecproduct as an oily Rﬁdue edghing.clypreatlyy ‘amgn@ ¥edpyl )

- - Th a It by treating 4 $olut
5,10 cpoxy 5s!;1|)r b alc %‘ ﬂEEE o?\% cr%{ﬁcql % lt??éa:oess m 1s gr%? Ialcoh "‘?f Whl te
)1 ?hy&r @x

crystalline bas&; lfﬁy Selpl e melts

50 . at 1®5- lzﬁ[-etbeﬂzqa,dqacfytlafeptaemwsgtaab lafé&idbﬁﬁ:cd as@mhnetrysahaum@t her 15

50 - Anal yspi. 4715a173°@, fleor R pmtqd recryStallizagiotsSironHHisopropyl7alcohpl agd Grom

Found:# C, 74.93 :imqqxrespf @QolutNethgto absolute ether. 10 glve the product, m.p. 173—175°C,, .

EXAMPLE 23 Analysis Ca d'f& dz‘ﬁ""hﬂﬂ(iﬁ% P&%%ﬂlﬁﬁ; ginB@npl € 22, the pr oduct s

enuner at edzdgel omﬁaec 27 H, fpdo npl oyi ng . the acyl ating agent S 20

enunerfated in Exa -SEEEXAMJPLSBS - f ‘trans. 10 11 - di hydro

-5-(3-d|net “1'60 ple k‘ﬁ;r'fe @%f W are

oxy - 5H di ben g{}% Bf“égnaéems des’g‘gted 3t Uty yfmdxy - 10,11

- di hydro - - yl am nopropyl) 5,10 - ' epoxy 5H -

di benzol a, Zﬂ cyclwamemt . Praduct

1,074,081 propipnicyspbydride . benzoyl oxy gl %111?;?36 P}%q

di et hyl ami nopropyl) - 5,10 - e lox gﬁ{benzo [ad]

cycl ohept ene . trans 11 - caprol yOXyixbenzlﬂ,dlg’cloheﬁtbﬂaydrO - 5- (3 -

di nmet hyl a nopropyl Lo f) , .

di benzo[an%ﬂ cychsmsg bﬁéﬁ/PSSIdme o s b“tY‘Ym"Y‘m - v EXAMWPLE
. o dlhy 0-5-(3-dimethyl- - - Fol | OWI na t he

ropyl)-5,10-epoxy-. g
procedhre of Exanpl’ e 22, the products enumagea%[mbﬁw are ... .. obt ai ned

enpl oying in place of trans 10,11 .- di hydrhgpteneS ~ (3 --- dinet hyI am no -
propyl 10 - ep - hydroxy 5H , d] cycl ohept ene,_the
r eact a’lnt s % be“"é!gé\}{%‘ﬂ%@l’%‘tf’ﬁel ow. 1 _“’d},}}:gfg_z‘lé % t B 3

Pr oduct " aminbplopyl)-5,10-epoxy-’ ans
trans. 11 -SEedbenzoya,d cfcBheptene

5- (3-diet hyl am no-

propyl)-10,1 1-di:h et Iam n pyl)-10, 11
epoxy- 11- haigr ox ¥ g&fﬁﬁ’ﬂ e@yéldme SRR FM&E Qfaé oXy- 5H - 4
[a,d] €ycl oheptene’ = i+ L _dl bﬁﬁhl»ﬁl{) 1ct]10-3é§&§1-ept ene, 15 '
trans 10, 11-di hydro- 5- (3- ' trmbehMaﬂesthh@pteﬁd) 11-

15 di met hyl am nopropyl ) 5, 10-

AMPLE 1
di hydrb- 5(3- di met hthiipQhe” procedie’ of Ex ii, t%d&gx%ﬁé d below. are
propyl ) -5, 40- € P Obtyined (employing, in place of 10,11y cB 1foansy vidpropyl) - 5
met hyl _§U| fonyl - 5]-1-[) detvenz bl - hydroxy 5H - dnbenzo[a,d]cycloheptene the reactants desngnated

below.
Reactant 7, . ~ .. Product
X T cis 5-(3- d1ethy1ammopropyl)— S ¢is 11-acetoxy-5-(3- =
50" 10,11:dihydro-5,10-epoxy- diethylaminopropyl)-10,11- _ 50
Il-hydroxy—SH—dxbenzo[a,d]n .- " - dihydro-5,10-epoxy-5H~::- - - -t
< cycloheptene R dibenzo[a,d] cycloheptene
cis 10 11-d1hydror-5-( B i cis 11-acetoxy-10,11- .
dlmethylarmnopropyl)-s 10_. . .. dihydro-5-(3-dimethylamino-... - . ..., ..
4 53: epoxy-11-hydroxy-3(7)-" - " propyD)-5,10-epoxy-3(7)- S 88
methylsulforylsE -dlbenzo- * . methylsulfonyl-5H-dibenzo- :
a,d] cycloheptehe SV [a,d]cycloheptene




[ &, d] cycl ohept ene [ a,d] cycl oheptene 20 trans

3(7)-chloro-10, 11- trans 11-acetoxy-3(7)-

20 di hydr o- 5- (3- di net hyl am no-

chl oro- 10, 11-'di hydr o- 5- ( 3- ~ propyl)-5, 10- epoOXy=TI-

di met hyl am nopr opyl ) - hydr oxy- 5H di benZo[ a, d] - ,

5, 10- epoxy- 5H-di benzo- cycl ohept ene . _ 2
[a,d] cycl oheptene 25 trans 10, 11- dihydro 5-(3- . trans

11- acet oxy- 10, 11-

di met hyl affnopr opyt)-3(7) - - ldﬁﬂﬂlhydro 5- (3- dlmethyl . ¥,

di met hyl sul f argylzp. 10- ntopropyl )-3(7)-dimethyl-

epoxy- 11- hydeo3@-&tdrslithignzo- " -.-c,-squ ﬁg 35, 105 epoxy- 5H %
[a,d] cycl ohepillmhe-S-G-dxmethylammo- o - clfoloelo Diliby dik}-sz.ycl oheptene 30 =
EXAMPLE .25 Pfopyl)-5,10-epbxy- f (3-dxmetﬁyIammo‘ l?o .

trans 11-Acet &%% dﬂfeﬂf" Wl hoxy-N- rﬁ;ﬁﬁﬁpu rpd%‘“ﬁﬂ ’é’éyl ] s 5 -
10, 11-di hydro:_ 1]1 oxy- SH d| benzo[ad_]_ cycloheptene - . = trans I1 -
Acet oxy - 109345~ ‘ﬁg‘ O ‘}ﬁ_ﬁ??‘ H]ﬂ p.r_:ppy.l;)__,‘_,_ '
epoxy - 5H - @irkeiiBefs cI ohepten%ﬁ % 370 Qi ns .ol is added -in.
smal | pgrti Onspo‘}ﬁ-ll-hydromy-ﬁH-dﬂieﬂzm’l ng to siifkioyns, v chI orof or e

cool ed in an iladlcpdphepenThe nj xt'ure is dib'sfnzo{a,ﬂ]Cyclohe'ﬁ'"”rred in the cold for

1-1/2 hours, then heated to refl ux gk qy 16 hours. "Excess "=~ et hyls
chl oroformate i.s d| Sis i1h Aoy BAB LN L EHAIGS NQ{:&IE@H&' e At he ai | y: resi due
treated with - - hknm;gmg?l -eﬁdﬂﬁ-smdlﬁbﬁba,dw& ﬁy'. “to dryness under

reducedlSpresgvﬁ solorieh of ¢ie bl naseroxy - 10,11 dﬂlYCE‘orégee’:‘a &ﬁﬁbpf ysi dugs fi ndt | y

is partition 600 mge0.0017 -) phzbobdiyayer is
washed with WaLER %ﬂjﬁ%ﬂmg“m’éﬁ“ “°&ffﬂ‘;§" . a ) ‘ "3‘""-t-irat ion 40

t hr ough anhydfmwﬂrrﬁxgdd»rmmmula ﬂ:ﬂer,, the ﬁté&p@do&a'_ ufe® with Mﬁder reducéd |
pressura. washed wigly § SN liyHioghidric gid,othert Widh- oiated; vai‘éﬂotEoff m&her - pgg r ol eum:
et her gives ﬁ}ﬁ;ﬁ?‘fss“"‘rdebves the product spagi oy Fesfdif wélghitig PG f00f 2.4 g. LA
second crop of > 0, mp. 72-73[ ekidsts 181 S Obt ai ned fromthe

mot her i quor . Rellpwing f:heeld'ocﬁdifﬂi)bBEMbleSl@tthJFmZ&&%ﬁMm@Mﬁ die o
recryst2al | i zehtginsd “S)EE the prdugrh équimeisidd]iine Exnfoplab 35 land 46 il Ipbice mdie"pet rg eums

et her . ibenzocyclol epten‘ecoinpoundusedexample@g Anal ysis Calc'd for

[err]: C 705449, (¥ 6. BRbéthoxy - N TS tﬁ}% ) 0. :
EXAVPLE 26 epory 1 - prspfbﬂgfo&yw?fﬁhgm[&@é“ léx din ’§ “74%the products
enuner at ed b&y loyg - 5 = otﬁNal gjict Widénuner at ed in

Exanpl ¢ 2 ro r%’ I&t s ;]{? Mdmeptenﬂ d| benzo cl oheptene30corrpound
used in Exarrpﬁneaﬂg _lj}(ﬁ?’ oo go[afé,dohc’gﬂ Laming) 1prp WX‘ |
met hyl am no)cis 11 eq:a;ok 1[5' = C & ON-. ethylammo) pm AP - 11@11 epoxy - 11 -
prop| 0 %I oxy - %em%y[-aﬁ(ljl]_-_,__,_ nzlo Py ns 11 - . butyryl gxy
v = O alza:s’ - 3% 710,11

Ft :( --__(:allgf= i ‘_i s . 1
- d| hydr o - &’116'9%05’%;;9(%;- ¢ gﬁl;ﬁé'g{tfg_ sarﬁ - ( i-; ._ nsydoheptene 55
tras 11 - benzay,lmxgmydr 510[-3poxy(ﬁ1'dlseafalpga lﬁ)iep: . rr?at?{y‘fyalm oy - &

cis 11 - acetoxy - s mitBylami 1 HG-II - _
8 i bgﬁzgf) a, d] C%yléﬂllg $ g eduﬁetl;ylsulfaﬁi‘c‘iy 5,10 epoxy SH dib nz g]{ﬁ%i Aé 1 40
19 s cw)i ;}x arb]cy ey i) - meperifidky - N - T
et hyl am no) - propyl] di hydro - 5,10 - epoxy -
5H - di benzo[ a chycl oheptene EXAMPLE 19_ trans 11 - ‘acetoxy - 5 - [3.-

(N - cagbet ﬁ;{ﬁ"f %gﬁ:ﬂe% ,.,.;lgroductmnmratedohelwdaro 510 - *
epoxy -%3(7;b ﬁymgﬁfg fprmate Spyignatyif bl zo[.a, d] cycl-oheptene 45
trans 11 - aﬂ‘ﬂbm‘te- 3(7) chil or o - BB« (N car bettioxy: = N - >
met hyl ami no)benzyl djloroformate msdpyzbe}oxy- 481 - di hydro*- 5,10 -
epoxy - 5H - dibenzo[a, d] cycl oheptene 3708 -N-meshylamine)r -5- {3 - (N -

car betlg xy - N -net hyl ani no) _propyl 1 EPTL lﬁg‘;[ dsclgﬂhé i sodi hydro
- 3(7) rrgthlyl Ful f amoyl. 5 10 -e 0p gl’ ]og a d] cycl ‘ohept ene

trans 11 - alte5-- [3 - (N "(‘f tﬂ&‘ﬁ“_ '(N‘N- T yl a -
propyl] - 10, 11 - 10 di " : L;
di benzo[ a, d] cycl oheptene. .+ - ... 5H—d1benzo[a,d]cy
55 propyl chlorofotifiate - s 11-acetoxy-5- N
e arbopropery N
1o ll-dlhydro-f 10-epoxy-
SH-dlbenzo[a,d]cyclohepnéB‘e s 3

!—



Fol | owmi ng the procedure of Exanple 25, the products enunerated bel ow are
obt ai ned enpl oyi ng the hal of ormate enunerated in Exanple 19.

Hal of or nat e ) Pr oduct 15 benzyl
chl orof ormate trans 11-acetoxy-5-[3-(N
15

car bobenzexy- N- net hyl armi no) - propyl ] - 10, 11- di hydr o- 5, 10-
epoxy- 5H di benzo[ a, d] cycl o-

hept ene 20 phenyl’ chl or of or mat €l,074,081 - trans 17

11-acetoxy-5-[3-(N- . 20 peampLs 20

car bophenoxy- N=net hyl am no) cis 10,11-Dihydro-5,10-epoxy-11-hydroxy-5-(3-methyl-

propyl ] - 10, 11- d'P'Hydr 0-5, 1(311 . amlrcxloprogt;;g-SHi:hben(zio[a,g] cyclc;heptenes 56 mol

epox 5H—'d| benz a,d ion of the crude urethane obtained in Example 17 (650 mg., 0.001 9moe)

hg t)éne 9[ ro m:gmu@ hﬁmgfﬁl(g%) mg., 0.0089 mole) in 10 ml. Of'ﬁ, rgﬁ alcohol is stirred 5
P P e n atmosphere for 7 hours nt is evaporated '

11- acet oxy- 5 [ 3- (N~ under reduced pressure and th s1due partitioned between benzene and water. After

car bopr opoxy- N- met hytwanseagijactions of the aqueous phase, the combined benzene extracts are washed.-
propyl] -10,11- | hyd -water and then extracted with 15 ml. and 10 ml. portions of 0.5 M. citric acid.

5, 10- epoxy- 5H- dl benz beﬁene layer then is washed with water. Evaporation of the solvent under reduced 10

_ eaves the neutral material, cis 5 - [3 - (N - carbethoxy - N - ci»é
cycl oheptene - yl] - 10,11 - dihydro - 5,10 - epoxy - 11 - hydroxy - SH - di
30 heptene, as an oﬂy‘ Zesidue welghmg, typically, 300 mg, The citric acid extract is

10, 11- Di hydro-5,10-€ 1%& ml%ry fthe oily base extracted into benzene. The
5 to ss under reduced pres
am nopropyl ) - 5"‘[' di beH?AEgL bsol e@ ves the prorR.rctras auw 1tle, cgwiin
trans 11 - acetoxy -128—13(d° ¢°f@fgrn h ylam no)

propyl] -¥10, 11 di hydr oAsohE:pﬁL& the IREOK atena!ikﬁd—podssﬂnmrhzdwdded?so)mgl oloefstnenied (4. 1

g., 0.01 35 tﬁ?@f’ll?"ﬂs nd Heated xQrefuxing fi€ 100 ,
m. of n-hQutyl A coh& the reaction m‘ o f&%ﬁfﬁﬂﬂ ?;rp%_uxr ng

d from absol
In a nitrogen atnosp fYOULS Th @dlticts (180 mg., 354) azepuﬁﬂi:d by

evapor at ed under redmcxwh te:ssfwnealaoideteﬂer melssuﬂhtmupaet rekluced @ekssoet giwee ran

benzene and dﬁ #d -?lé,g\’% ueous phase, the '
conbi ned benz\e\ﬁg ext%ﬁﬁ‘cﬂmgﬁl 595 15)493 ﬁ BLE\‘}(h%h wat er and then 5
extracted with three gortions of 0.5 M citric- 40 aci d.

The citria acid extract _is rendered al kaI Emrw 2Jh SOdI um hydrOX| de and the

40 oi | e prpduc
extract is drieg by ’Eﬁ e";gd““s e““mem %&WE‘ 9??5’8 f”ﬂ% 30
to ryness

sul fate ard evaporate under reduced pressure.
Crystallization of tdéeldgill- yhhryégr-d,ue tpoym H -rhydabxyr-é as - ablsl;zikmltxtwmpylhefHand

pet rol eum et her dibenzo[3,d] tel‘E‘fhe pr.ogpict a white cr talljnpe
solid, mpg 128-129[% &&21 lg:ﬂ?ﬁeﬁ ép%y gy ethy mopropyl)( oy ﬁg'ﬁ Vigpe
anal ytical sanpise nekt so,at Q,éml Qlcer: kgoky ai t.&grdr&ﬂ#b.l soegi Qﬁthﬁ&nuﬂdbﬁ{pﬁ)’ k]C 35

and 45 (B(ZD n:mhylsulfonyl 5H - &benzo[a@diq{clp@psneCal c'dfor [err]: C
77.25; H, 7.17; N, 4@%;;2}3;0 15011 ;hhyd Cyﬁ goxy7<71133hydpgy 75 2(f3 - meethigh- 94
EXAMPLE 29 50 gs ﬁon P FI .. Eﬁf&?‘ﬁdﬁ@p oxealErp' 1&% §he :
products enunergt ed be QWn@dhﬁammo v1) - SH - dibenzo[a,d]cycld) Oyl ng the 40
products enunerated in Exarrpl es 26 and 27%4{’;29 aécie ‘of the -ur et hane
used in Exanple 28. - JI m\ég - epoxy - 11
11- 11-dih -5-(3<d lam -
- hydroxy# 5 - (3 - net hyl o %mg-m d1gen§0[a(d]cyclthptenl:op Obég

di benzo[ a, d] cycl ohept erm: replacing 6 cis 10,11  didgdrd 0,511(3 dﬂgtdylmmopﬁp;im- 5 I(Bpoxy -

5- (3 - et hyl a9 nopmp'yl )1}1 - hYdloxz' ! %d-r trd)keyAZO{a,d]Sfclohcptene used in Exarnple 14 45
ecular amount of the owing qu

di benzoLa d] cycl ohep desc in xample 14a?nere |1s obtam trcms 11 a OXY -~ 101 EE epoxy

- 11 - hydroxy - 5 1&1 rgﬁ )epoxy SH - dibenzo[ad]c clohep

met hyl sul fonyl - 5H y1e1 %&m abf QL &51e120°C, is 79%. An analyt #13438plei -

hi - 10, 11 50 di ia—126“33 affer e tion ffo - (3 - th | - 50
50 " ani mopr oby P S ﬁ%ﬁé&}%ﬁ%ﬁ% (3 - ey

60 = 20 | 1,074, 081
EXAMPLE 23 :
Following the procedure of Example 22, the products enumerated below are -
¥ 55 obtained employing the acylating agents enumerated in Example 15. 55

trans 10,11 - dihydro - 5 - (3 - dunethylammopropyl) - 5,10 - epoxy - 11 - propionyl-.
oxy ~ SH - dibenzo[a,d]cycloheptene

frans 11 - butyryloxy - 10,11 - dihydro - 5 - (3 - dimethylaminopropyl) - 5,10 -
epoxy - 5H - dibenzo[a,d] cycloheptene : C



trans 10,11 - dihydro - 3(7) - dinethylsul famoyl - 5,10 - epoxy - 11 -

hydroxy - 5 - (3 - nethylam nopropyl) - 5H -

di benzo[ a, d]cycloheptene

EXAMPLE 30 °

10, 11- D hydr o- 5- ( 3- di et hyl am nopr opyl ) - 5, 10- epoxy- 5

11- ket o- 5H di benzo[ ad] cycl ohept ene 57

A- solution of trans 10,11 - dihydro - 5 - (3 - dinethylam nopropyl)- 5,10
- .18 epoxy - 11 - hydroxyl,0748H - di benzo[ ad] cycl ohept ene (6. 18_pg

0. 02 nol #nd . - f re hi cy. hexanone i n™600
m . of ry@&}ﬁ%%%%lgwﬁboill |ig %\ {yﬁﬁnhﬂr&g) ﬂoom of-toluene is
di sti || eds B owapiilywky 11811 piiliydro coNt iy dinettiglainizopoph |-Uk 1000 of 0

al um num F@ép'r%bo%’%[(’@%hb@m@ 039 nole) in 400 m. of dry tol ueng is
added 10  dropwi Sg,Qu8r4@ 1 hour period and for ansadditional
30 mi nut eSFoﬁBkmgmlabueauﬂesof Example 22, 6 Qrddtetd BnuinéRte@biloh Ve Ol ysed by the
addi ti orobraihedlélﬁplaying infplage sfatram aﬂ,elj-ahm&ouss - (3 - dimethydaplinet 4+ on of Rochel |l e
sal t. THEP qﬁéé s eRogy el i Bydswsp a SH-ctibeatelr.dglolepicate the deartdice wi t h

benzene shing with water, the conbined organic |ayers are =

extio act eckemt,;,&r 200 15 M. of BoducM citric acid. The citripbc acid
extract tam % lanﬂnoan i ce-bath tramerieherrm-s- 35 “al kaline with sodi um
hydr oxi depremr se extra *géhe. The washed * and
dried beriht em’é’vaporate ';Pc‘é‘ﬁ’h “2d pressure to give the

pr oduct s acrystalllne resr 67-69[err]C, in a yield of

6. 8% g. t:(aﬁ}amaqfedxhycmmd@al yti-cal  trams 11-acs D,el-nel ts at 76-78[@br]C. Bfter

repeat ed'd »3%ns from hggél"éy %%gglg?%_m%nal ysis Calc'd for [er r]:

C, 78. 14, P eg 56. methylsulfonyl—SH-d1benzo—20 ' _ Found: -p

78. 22; H a ¢ 4\4. fa,d]cycloheptene -

EXAMPLE Fol | owi ng the procedure of Exanpl e 30, the products

endher at‘" 0319 ‘obt d‘r“gge ng. ;he product s SAunerated in

Exarrpl e %’V e di benzodljm Y(;S- cycl ohept ene used |n
droxy—SH-dlbenzél{Q,d]'Ll - di hydrgmep&rsrﬁ odi et hyl am nopropyl) - 5,10 -

epoxy - Icjcloheptgeo - 5H - [a,d]cydplbetm_co [ a, d] cycl ohept ene ¥

10,41 - . epoxy - [3 - (1 - pyr oIrdyI) -
prO%Y'] &éﬁfuyg;fo;ngﬂm- di berﬁrzm;i}fﬁ?e °"§££é§@pt ene 30 %0, 1

di hydr o -difetflys 11 - ke thmndiropleﬁmu(:&hyi- pi per i dyI ) - proﬁ?l ]

5H - 30 epoxy-ll-hydtoxy-SH-@beb@nzo[ ad] wifghghsrepemy-sH- - - 10, 11 -

di hydr o- S[a;ft‘d)cy‘:ld}SWy - 5 - [3 - (14 hiFycloliptese i per azinyl) - pr op’,yl]
1139 - - keto - 5H -ggduPgnsol a, d]. cycl ohept ene - 30 10,11 -

di hydro - 5, 10me[pmmtoxy-51[3-(N-ck:eétm>xy-N§neth ﬁxépyl] m)rphol inyl) - propyl] -

5H - 35 . Acebé'h!@{t -3 1044pexy th f’én@C ycloheptene 1)
tm?ﬁl ]d g' oheptene, (0 Oli olé), | 1s a§ded 1 ethyl - N R
t3?')" afﬁm irring Id 1 chloroformate cool ﬁ\:n enzc_>,5[ a, d] '
cycl oheptirédein the cold for ﬂr@/Zfﬂours €ited to r&luxmé for - lsmoﬁetm&am nopr opyl%)-
5,10 - ea ;( orofq:_,n_ate 1sldgp@pd.§§ uced pressure and the oily rqqrég @@Mﬂgnw - BH -

to d d T~
d'gfg;g%%& %%ﬁ%ﬁﬁ@“ o “f:ﬁi - Rzl 5 (3

wal dned by filtration kgt O T5H -

I.C ac1

di benz o[ thptkhyilkimhe Hl&rﬂeulfate, f-a:'nd evapoﬁ&d lhlyld'l’laiueedfpressu(é -
di met hylégbﬂe S‘é@}e ong) thestp Bodug, m.p. v €poxy
O T e TR A B e o |

li ft talli S
EXAYPLE irfabsolute ether and petroleum ether.: o recrys wation 45 -
Spi r o] 1(AndlsisiCalrsacton0C, JHL(}80,diQyea40y Haessopr opyl ) - 5, 10- epoxy- * 45
5H- di berfewjda Cdf”?y@l’ éﬁbpt ene] -11 2 m di t hi ane A soI ut i on. of
10,11 - di
11 5 kadﬂtai% plo ﬁ EE%E &Hﬁﬁg %ngfm| %b a“d’l oy
of mmmadmmmnzszo n1 of g! aci aI acetic acid is- *

of - : 50 - redj.s ed boron trlfluorlde

stirred andtr @dﬁr:@‘ 2] f,g’”ﬁ L] lf’lpJé N
et her at ‘Qgﬁ}’( Lefpera .~ 50" ‘the
cl ear ye),ﬁiﬂ (ﬁf§ i1 : 51({?2 z;%ei%ﬁ m@t "solution then is
powsed i nt ao,i- d1hydro-3(10 nﬂoxyoﬂhm ,djcﬁ%ep&queous sadi um hysdr oxi q£ The

preci pi ttgane 11 s benspyleay + Sc- N - b%hfzh ﬁwlmm@r prapyil-dr i ed. and
di ssol ved ilfthsHhydfe -5 d‘g 5?5’%15& ed‘leef”f? ‘ﬁ - renoving the -

i nsoluble material by filtration, the ether is distilled under redueed=55

pressure. The white crystalline SO|Id residue weighs 1.1 g. (92.5% ,:.rid p.
122-126[err]C. - The pure product nelts at 130.5-132[err]C. aft_"_.
repeated crystallizations from m x- tures of ‘ethanol and waf:"’ ~and

from | sopropyL_aJ_oohoI |



Analysis Calc'd for [err]: C, 69.47; H, 6.85; N, 3.52. Found: C
69.19; H 6.82; N, 3.40.

1,074, 081 21

EXAMPLE 35 Fol I ow ng The procedure of Exanpl e 32, the products
enuner ated bel ow are obtai ned enpl oying the products enunerated in Exanple
31 in plage of the 11-keto conpound used in Exanple 32.

5 Spiro[ 10, 11 - d| hydro - 5- (3 - diethylam nopropyl) - 5,10 - epoxy
- 5H - di benzo- 5 L.874MBtycl oheptene] - 11,2 - n9-

di t hi ane.® . of 1Qs 1T Shlydron ghl%,gm (3 - (1
pyrrolidyl) - pf prtﬁd %?lg epoxc}t' SIJ-EI dlbenzo[a(%; clohepttnd€NZ %R)g?icyc o%eptene]
- 11,2" - m- damnal acetoxy 5-[3-(N- ca&@ﬂmxy- f’-dmlwl-] -30,1D- - epoxy
-5 - (3% ( pl pe“ y 51 Br )3(’.7) whyls i- 5H dlbenzo d] cycloheptene

: - carbethoxy - N - methylammo) - 5
di benzo[ a, d] cycl O %1 yd ﬁ eg!)g ﬁxbenzo[ad cyclo

10 ¢ o (ﬂ': &oethosy --‘me@nﬂﬂkllﬁ) pyl](-30,11-(1 -
ethyl - 47 - piper a2| dro- t)ylsulfamoyl 5,10 epoxy - SH - dibenzdpit fcycloheptene

di benzo[ ad] cy,gl ohefane bk capm!l! 25 -3 N - epcbethpiyny -methylamm0) propyl] - l%ho[ 10, 11
- di hydrog- 6810 - ey 50 eppsy - SH - gibenz PERIS®) - propyl) 1o
di benzo[ a, d] cycl Oheﬂfoﬁtﬂﬂﬂ the Jpkocedure” of TEzam@le { 3] @2 &boducts enungeghted below are

Spiro[ 10,11 - di hydbrained m@lo}rﬂgtheeqﬂdfmynate eﬁunera(eBmExé lei%t hyl N -

met hyl am gpo) - 15 pr.o yI) - BH - di benzo [a,d]
cycl ohept enel;s- llbezgi"f""'ﬁffo | t hi ane ' trgl xy§9f3r(ﬁ[ 10,11 - di hydrg -
5 - (3 - dinethyl am nopropy - 5,10 - epoxYcarbo y-N-methylamino)- -

met hyl sul ¥onyl - 5H - di benzo[ad] cycl ohept emﬂyl]-lo;lll-dﬂlydre-sm- di t hi ane
Spiro[3(7) - chloro - 10,11 - dihydro - 5 - gxﬁl‘&ﬂlh@m{yﬂlﬁﬁl%opropyl) -
5,10 - epoxy - 20 5H - di beff?5%, d] cycl oheptene] - 11,2' -
m - dithi ane 20 phenyl chloroformate 20krans 11—aoetoxy—5~[3-(N- Spl I’O[ 10, 11'

di hydro - 5- (3-dinethylam nopropyl) - 3(7) eartghplumdxird-

-5,10 - epoxy - 5H di benzo[a d] cycl ohepten@Ppyl%%Hﬁ!hydmfnm- d|th| ane.
EXAMVPLE 34 - Fol | owi ng theigEy PEelgflorlml e 32, the
products enunerat ed beI ow are 25 tai ned enpl oying the
conpoundsz enfier atpeepyl chlokofampt e “31 and et hyt&aemal-aibetbiﬁSe[s-(N- 25 25
in place of the 11-keto conpound and trineth ylagdne i n Exanpl e
32. ~ Spiro[10,11 - dihydro - BJR. g@ J;!% 2ni nopropyl) -
5,10 - epoxy - 5H - dibenzo- ck,hep ohept ene] -
11,2 - .1',3;PP- di t hi.ol ane Sp|ro[10 11 - d|h dro - 5, 10 - epoxy - 5 - (3% -
(1 - pyrroliy?) - propyl) e la,d] -
cycl ohepténe] - 11,2' - Slam#f é' °xy'[1:j‘]yd’°§l’;;§&m“§? 30
Shi 0110, 11 - di hydr o ekfiod o DOXAacony 5- B (N chrbeepdiy PO | Sdthotacainapt 0Py ) -
5H - di - propyl] - 10,11 dﬁiedme[Sad]-ceggxyeli ttﬂm@[asd]dyﬂpliéptprk (41 g30.01

35 mole) and “F'Oﬂ le 1_aloghol 35
di thi of ane ' ) 5 t gi’|1:13'genrz?’c(:mgphei-egfor 11 1@1{. e solvent (3
2 ) 53-‘&,

(1 - ethyl - 4 - enzen
di benzo[ axd] cycl ohg,a rﬁ%fue amﬂotﬂdbet I::xtract:
Spiro[10, 11 - di hydcwashe ﬂOwater 5nextr€£ted @thre 14)0m1m9 hmdfloriy%)cxtr1Cprop4\6l)

- BH - 35 40 acid. The citric amdmn 1
g holane’ s R AT (3

(N - ethyl - fiﬁnﬂﬁ) eoily residue from a mxture of absohﬂtE &m‘ ether

di benzo[a, d]c cI ohg; ghegiroduct Jag aAwhite crystaliie sollddmtphlzﬂ—dﬂ!é’c. @)p,ry@{ 10 1518 -

di hydro -*5 -45(3 -(SEﬁM%MFﬁahﬁﬁP’ﬁwFa at_ 128—13°C. afispsublimatigy 7y 15°¢ and  yf5
met hyl sul fonyl - st ﬁphaﬁdﬂré,\‘f%%‘@ﬁ#ﬁ?i N, 43, 2 - 1

di t hi ol ang 40  Found: C,7733 H7SE;IN@ l'oro - 10, 11 - d| hydro - 5 -
(3 - dinet hylci?)m nopr0£ - pﬁoxyxmma 29%‘“7 enmeraed i & "
di benzo[ ad] cl oh é%/l ' EP%J@ umeraf ow are

Spi r o[ 10,41 - di hyGELas s o Hoam "Teéa%edn“épﬁ‘%mrfy’f) A0y pisce of the

di met hyl sul f anoyl #ans 10,11 - d.lhydro 5 10 epoxy5 10. hydeRexXy -3 5|rﬂeﬂ1ylammopropy1) -
di benzol a, d] c%cl ohept%eflbmda,dlzycloheplm 3' - dithjolane.
EXAMPLE 35 dihydro - 5,10 - epoxy - 5 - (3 - ethyl ammoazgpyl) 1 - hydroxy - 55

o[a,
10, 11- O hydr o- 5- (317% %61]9%%@3 giy-Sllthy%WY'S (3 - methylaminopropyl) -
5H di benzo [ a, d] cyclwi)emeﬁﬁmlfonyl 5H - dibenzo[a,d]cycloheptene
frans 3(7) - chloro - 10,11 - dihydro - 5,10 - epoxy - 11 - hydroxy - 5- (3 - methyl-
ammopropyl) 5H - dibenzo{a,d] cycloheptene



A solution of Spiro[10,11 - dihydro - 5 - (3 - dinethylam nopropyl) - 5,10
epoxy - 5H - dibenzo [a,d] cycloheptene] - 11,2' - m-
d|th| ane (600 ng., 0.0015 nole) 50 in 75 m. of absolute et hanol

IS stirred and: heateﬁto refTuxing wth 7 g. of Raney 50
ni ckel for 24 hours. The nickel is renoved by filtration through a mat of
di at onaceous earth and washed wi th absol ute ‘ethanol. The alcoholic f#ltrate

i s evaporat ed under reduced pressure, the residual oil

di ssol vezd i n benzene and the sol utoBKO8hgai n evapor+ - ated
e CUTEee S 1851‘353314@4;5———7"”——_0'7_‘“ TR RLPINED - ey F koG 050 1) " esi Aue
wei ghi ng. 557 - methslamigdbbolly: SH - dibengola,d]cyclobe

55 The base maynzbe converted to the hydrogehgmal eate salt

by treatlng an ethanol i c - Exameie 30 sol utjon with a-sol utlon of mateic

aci d £10% excess) | HO’HD‘%'?{ Eg' : enzo‘%‘ﬂ{g‘gg@ﬂ A0<poxy- il uton with

absol ute ethef HLikgiRiskA fb§1 o - op#3psT) dicget hyl ai no;
propyl) - &odl 1 -ayansyy - srﬁPunbendd[kze(]’raM@tede} g9 ep DB nﬁ'k mpgen nal edte as
a white  of fresi@f)distlled cytol smr&hd innG90 ] af dliry roluene il Béted 38 paling]40d An anal yti cal
sanpl g mel 59 m} of gqluege j Slow @lfstillation ‘is continued whilef ¢ éelut;o at e‘dm -
cryst aI | i zgﬁmﬁ%wﬁ’w gor‘?: %ﬁﬁg&{ pretmeta)y ol lute ether. .
22 cooled in ice and hydrolysed by the addition bf Gd@! nfl8 saturated a ‘ﬁﬁ' ysis Cal c'd

f or [ er r ] : solition/&F. Rothelldisali. ®he aqikoBsiByer is separated dﬁmumhra@,d?ﬁxc% Mth H, 6.75; =N,

benzene After washing with water, the combmed orgamc layers aresEimatteds

FoI I o%i ng g %“%ﬂ{aﬁiﬁme i ase @g‘fz‘gll ed below are 5
ob‘t ai ned em&uaa&z 0Q s e pibdadd 34 in Pl ace

as a crystaﬂiheresidﬂehm@né7—bl®éd, ima ﬁddiﬁp‘i% §598 5%). An analyti¢), 11 - di hydr o -

fﬁzg tyr Tepe fromdipyane. g benzo[ a, d]
cyclo ept%’"1 C782°r ng%g %@‘f‘g epoxy - .5- [3- (1 2-0_ "
|

yrrolldy propy dlbenzo- [a d]cycloheptene
10 11 - d|h dro- SEﬂ\mma - plperldyl) -

di hydso - em%w enumerated | % "T le4 e?fé% % _propyl] -
5H - di ben Qf@xyih&mopropyi)o- iﬂ() : eﬂk)hydl Q keto5- SH-)-- epoxy ¥ 5 -

[3 - (4 - rmrdr:huh amy@ﬂompqamOpyl] - 5H - di benzo- 15 [ a, d]
cycl ohept elfel - diydro - 5§ - $80xY - di} higir o = Bs—@op-vrr@!ﬁ&lkypmmél 5153 - (N - ethyl -

g0,

N - et hyI 9ipanzola, § i H n gyc! ohegpt ené
10,11 - m?‘ggo[a ]cycl ﬁpgedl rlr%et ﬁﬁ am nop op@?‘?‘hﬁfSﬁg epoxy - 3(7) -
rret hyI - 201011 -d:hydroéubf- - -5[|3| (lellethglnzb{ pipaijzowD |- plvpyll enk -

ka? Hc a’d] hyl ani nop?opyl )
- 5, 19 - e‘é’é% ?lsybz%: °P°"ey ik °‘°a' 52%'%‘[‘&“&%‘“&‘9@8??8’8 nﬁi 35 10, 11 -
gl gidro _SHﬁ)Hlah- ydrodlsﬁtﬁyﬂ%TﬁﬁﬂJ e)thyi ﬁ]ﬁahy@mtb&bﬁpuanoyl b TN 10 -
EE)(AI\/)F/’LE 3710 11 - dihydro - § - (3 - dimethylaminopropyl) - 5 10 - epoxy - 3% - keto - 3(7) -

trangg Jﬁmﬂfﬁp}%l 5 Zéﬁ&éj}hzg&ko hmm&;df’ 485 908 - 0 = |

11- hexanoyl uiaaﬂa[e hept ene A ‘sol-ution of trans

10, 11 - d|10>1dlr-ad1hyd1§ -5 { ®pyIN o P70 pimkthylsufaddl - 5,10 - “poxy -

- hydroxy - 5pxy.- Hﬁﬂ’éﬁzé{{ad&f%‘?féﬁm gpedeie, 310 ny. (0.001 mole), in 30 -

2 nl. of hexanoic anhydride is %&ﬁd;zon the steam-bath for~18 hours. The
ylé

sol utson 30 ~  Spiro[ LG51ISAillyHOSU3 fRinbPropyDh,100edcR¢- for 4 hours$ thgn .
cooled in |ce and nadi‘-H—élbmm{ H}cydichegitape] - 112-m-d1thm¢h iqueous sodium T
hydr oxi de. %F‘P;h é ¢ kt—r5atf3 'FB%W t ed _by
evapor at i qldmgc ylg,,ggm g duced pressure.
The 50 redistifi&d Sbroa tnﬂulohdd &h&hus &fa wErotth @ﬁpeﬁ ,Lredfed with a
10% exces s;h@tflearmelllgy golution i allowed to stand overmght The solution then is poured into _

300 ml: of ice-cold 5% aqueous sodium hydrox1de The " precipitate is collected, -

washed with water, air-dried and dissolved in 150 ml. of absolute ether. After
femoving. the insoltble material by filtration, the ether is distilled under reduced 5
55 pressure, The white crystalline solid residue weighs 1.1 g. (92.5%), mp. 122--126°C. .
The pure product melts at 130.5—132°C. after repeated’ crystalllzauons from mix- = T
tures of ethanol and water and from isopropyl alcohol. _
Analysis Calc’d for CysH,,NOS,: C, 69.47; H, 6.85; N,3.52. = S -
Found ; C',6919H682 N, 340. - ' . . >

¥



35 I n absol ute ethanol. The crystalline hydrogen naleate salt, mp.

108-110[err]C., is 35 obtained in a yield of 350 ng. (67%.
Recrystal lizations fromethanaol -et her and i sopr opyl al cohol - et her
afford an anal ytical sanple, mp. 109-110[err]C. Anal'ysis, Calcad.
for [err]; C 68.81; H 7.12; N, 2.68. Found: C, 68.61,; H 7.07;

N, 2. 62. 40 ' _ EXAMPLE 38

40

10, 11- Di Li ydr o- 5- ( 3- di net hyt ami nopr opy| } pfehP- epoxy-
11- hydroxyl m To- 5Ol Deruul dU] cyctoheptene -331- 10
- (3 - dinet hykamni nop(rugv% de& ¢ LE keto -

i benzol.a,d) cyET obmiahpbato e %ﬁm@rﬁrt ttwa‘%’@
(0.00115 45 nmopmpyund hsed i ﬁmy&fzm ne: ydroch ori1de 5‘ 12 nol e)

of sodi um acét at eSP“P[lO&ﬂB dlhydro 5 n3.- didthylaesinepropyd)ncs, 10 rdpoxyofsmzemmfml iss
heated te refl uxi gﬁr 11 L“ 1hdnt adiskianes istill ed under
i)

reduced pressure [, g}cﬂﬁé&egsﬁ) e,F %@ 'erW@ -sR5PRyDi-ot i s
render ed al kal r nesm@mt mryeﬁr.ps,lmt epoapl-1sectzed ?g}ﬁgl%vm patgf. and
0 :

dried i n¥fvacfo. dibenzofjad @bldned)f-lm'eduahthmmtgy [err] C, is 3®0
my. (93%. A samﬁ%ﬂ’ % 5,40~ epoxy ﬁal;@at(edd 1y§t—a’inellazuﬂ)r mmrom 95%

oheptene]

'n 11 bi hurh—zn1 - 5

et hanol nelts at. 510 - 5.3 Si Cal cd.
for [errf: ¢ 74 5]d;tbei|ip[aﬁl] oheﬁte.ne? P A o’ﬁ%‘ﬂ’“‘“&‘” el “H-7712:
N, 8. 56. - Spiro[10 -d1hydro-510-epoxy 5- B-N -LE 393th1ammo)- 15

11- Ani noz10, 11- dl Y‘% {% ﬁ?f{?ﬂ“’@ﬂf}uﬂog oy S epoxg 5 3(7) -

epoxy- 5H di benZO[ benzo[a,d]cycl h dithian
10,11 - Dihydro  Setiobs( 3chlordl-llﬂ;11h§/ @H}W‘é%’mﬁeﬂwhﬁmg@opigegaferp(o 1o
0

hydr oxy- & \g F--dl eh; tl2'y ed -clitkigteene

mol e), is dissol V&I 1 %}%dﬂﬂ’gm - sb' 3 #Vglmiﬁez@ﬂ)%;t H7et dimetbylslipmbyt he
solutionis concentrate By Gt sEherrelpg grio -t - dithiane. ot hanol . To
the reflixing mixture, sodium spheres, edfafizrg. (0.02 g, atom), are

1,074, 081 |35 tﬂ’ Follomng the prooedure of Example 362% thea)mdugs enumerated below ar@dded as
rapidly as SSi ‘g?e ateda iy 3 Hped ethglene dithicks a5
refl ux, of "aB2o] utﬂee 1et anor “gcfﬁlé‘ﬁfh%‘?i'ﬁ fehig! juged iy Exanplecint i nued
until di ssol ut | OfSplro[lOll --dihydro - 5 - (3 Oﬁle%ﬂ&uﬁ@%ﬂm 5&9%} 518 - gbiio-L0o0l ed
m xture Ls dil ut :QJHY@#P@aq]alll,zr’ellﬂmdulﬁlolane wat er and
ethanol Ts apo ]: d&e ?"é e PErqligylpr owod) - tﬂiat

5 separ at es sfprnqrm NEqi yr@o 17 t? 388“1?‘2 éﬁ)gg wasf? ng
with water, the 5 benzo[a,d]cycloheptene] ll,bEll’IZSﬂQh Ihﬂe ora e tO

dryness under re(§B Hre@lmslroe 5,10ealwxmg St-h@- O ylbazte piperazinyl) - propyl)- as
the residuesn a e "'PQ 11,2 '13"3" Jiitane Thg base may
be converted to ed1 n d@ﬂi]- gﬁox %t( g%gmltalr:”é’ﬁth?lt‘i'&) afropsh) - SH - 35
et hanol i c sol uti (Splra[rnmh tmﬁy@qursua epctx§ etgl dNdL m}lm i_n
absol ute et hanol .. 1propyD) - 5H|3|Cllh§ltzpbrdlwclt’ﬂwptabkelm’e1’ét hdirhighmeci pi tat es 11 -
am no - d| ﬁ?‘&L [10,11 dlhy(tfs% imethylaminopropyl) - 5,10 - epoxy - 3(7) -

lefgonyl d1b cycl eBteﬁ}e I}EZ' ; 3/ - c'l %
net hyl am nopr ODYBinrots(gi loto E1VN1Y. d‘hy QI!I; ,ﬁmﬁ g
di hydrogen nal eat e SH- dlbenzo[a,d]cycloheptent]hau ZTIH|'B’S-dﬁg1 13625 - il [err] dec
after reécrystall 5215@{ Qi £ dibyroer 11 43 1danetiflamieradpsh) e 3(7) - dimethylsulfamoyl - et hanol
and absol ute et her . »ElirPREr *Pudibeizelad] Sriohsengl uidi2a- Ydhmpdiiokes. t i ng -at  169-
172[ err 4C, gec. - - 15 Anal ysksumfat cd. for [err]: C 62.21;
5.97; N 5.18. . 10,11-Dfhydro-5-(3-dimethylaminopropyl FR10RgoxyC, 61. 90; H, 67°33;
N 5. 4 ' - 5H-d1benzo[a ,d]cycloheptene EXAMPLE 40 .

10, 11- Drxhydro 11&%@%}\%“@1@? %0 2~ dife mﬁ-’m{% igopropyh - 5,10 - .
5, 10- epoxy-sH+ di Berszal ar s edmeDiscl Bﬁgcﬁ:éan{}éeated ed o G‘,?mg m’fg’ Oﬁﬁﬁﬁure of 11
- amno - 10, 11 nicleli floyy 2 lwurs. The-ni 61s—re1dovmali of-dlat eous

5,10 - époxy - 5ﬁrth aaﬁwe#z«b aﬂ e le’n‘!ee alg:@e:c rat 9 Qfpbrared | wader 37%
f or mal de- T “mddgiesz‘ére’ o e‘}i)f‘gu?a 200 °}i’ugh arggy %form' C
acid, 250 ng. (0233"9}’,)’; ol e) & % ReArad bRa fif bat hf or
8 hour s. The sol utiThe bla& magdnb ed:,verdd Itmedydawgéﬂhnataterﬁhlt bp{reaﬁng\hn ethanohc

hydrochl ori ¢ aci ?hlaﬂd of fmglejg el % %@gmlmm}@e Ruglwoved by

: . . abso re amin _
di stillation rops) ?}5 g oxyl?_ r %ﬁ@i QJh Sirogin maleate"ta’%% i hydr o
11 - di et hgl ani [in® solid( .p. 135—138%D An analytical sample melts ar 141.5—143 soc 60

. after repeated crystallizations from mixtures of isopropyl alcohol and absolute.ether.



di met hyl am nopropyl) - 5,10 - epoxy - 5H - di benzo[ ad] cycl oheptene is
obt ai ned when t he residual aqueous acid solution is
rendered al kal i ne.

" EXAVPLE 41 11-Acet ami do- 10 11- di hydr o- 5- ( 3- di net hyl am nopr opyl ) -

30 5, 10- epoxy- 5H di benzo[ ad] cycl ohept ene ;
30 11 - Amino - 10,11 - dihydro - 5 - (3 - x
di met hyl am nopropyl) - 5,10 - epoxy - 5H -

di benzo[ a;»d] cycl oheptene 308 ny. (fleMd@dy mole), is di ssol ved in 3 m. _of

dry - —and T#he

" sol ution he Hs“tg“‘é of G ‘gg‘go C, 7041; H, 6.65; N,34230" i nut es. Afger
cool i ng, the SO h s Vpouréd>into 50 M. of water and the % 435
m xture extract ed with benzene. Epgpeigdéd on of the washed and dri ed benzene
35 ' . Followingetht rpaestdufecofv Bmmple 635p the dpreducta sninieeated clseloguige -

" EXAMPLP 42 obtained employing_the products Wtatswlﬁd‘iw pRowddifr @ »itce Rkanl ! 4% the
product s enufefdiEgedsssdn Biomrled> ~ " obtained enpl eying the .
anhydr| de dem;lgnaml@almbesj ongmeta,h@,ﬁﬂ,pgf,ylthech gnhydyehﬂpa,d]- . 40
used in- ExanPI @yclbhepten L%

40 0,11 - dxhydro -5, 10 - epoxy - 5 - [3 (1 - pyrrohdyl) propyl] SH - dxbenzopr Od

propyl) -5, 10 e [(]3LS

SH-di benzo[ al,od]l ydﬂoepﬁ,mn-Eepoxy 5 -[3- (45 ethyl - butp;peramnsahhyxlpyllje

11- but am d @!CH’F v
(3- dl hyI % IWX%pE)X)p (4- morpholmyl) propyl] 5H - dlbenzo _ 15 F

SH-di benzo[ apd] _@ spberépoxy 5-[3-(N- ethyl N methylammo) propy] -

EXAIVPLE 43 - S5H - djbenzo[a,d]cycloheptene : - -

10, 11- hydrla,l ci%hy oe 10pyd) 1(5»1@[:7(?29‘1}’ 3(7) - methyls Q) !
gﬁg m;’(g %ﬁa o AZol ution
ydro - ?‘%OP Pﬁ %y?pmﬁ'\ nopropyl) -7

pr opi o'c anfy %Fﬁ%mheptﬁeo : egexg d- [3-@ 1{:7ipe§]m§liylﬁj Bygp: Ba( 3d11$1£:!@t hyl m no-

11- ethy
of 11 - acet

5,10 - epox;d0;115|d1hydrd|- |([g d}maﬂopdnmx-e‘:‘(@ diﬁ&hylaylfan(o@t 0810 rol e), in 10
“m. of ' CPOXY H - dibgselediyeobepterer i s added dropwise to a sti rred :
suspengson of 85 ng. (0.0022 -nol ey, 0f; - li thi um al ygi nd am
 hydride in 5 ni. of #BR0}1LIDS: &sisqs-datethﬂaﬁtmpt@ﬁpet@tﬂd and in 55
~an atnosphere of nitrog enhem? lexy-fé{-dlbanzqi ]aycloheptehux for.6 hours, the
m xture i s coole 1“‘19}5°f trans 10,11 - dihydro - 5 gz%’d}m y the

Succasssve PR ke MR K T’@L’% Ry cwlition 3
- of 20% aqueGdgirsd A8 RY feaie Ny %f kdﬁlcevhﬁaﬁxade 5 fker SO?U“;O” s
filtered - with aqueous sodium hydrexdiiel Theeoi rbwaud etraqueddinth pertzad @nd mds:hded W th water,

and dried oVpgg" dned enzene extra der reduced pressure. The
e
- 5- (3 - lh ¥l 2 ReROof 350 mg. (679) allj s‘fro BYdnAHIO and 5, 10 - epoxy
- B5H - di berimprbmdoh -ethéxtifpt @m analydcal sample, m.p.. 109—-111&@ due.
EXAVPLE 44 Aalysis, Calcd fWW&B&(F;g Qe CpfSd it é; Bi2Bxanpl e 43, the pro&ucts
enuner at ed D&y g,rsgsl, ? obtai ned enploying the R

di benzdtycl oheptene desi gnat éd beisamsiiersgpl ace of the 11 aget a'r?g do -
10,11 - dihydro - 5 -10(13-D1hydlno+5t(3-ld eamlnrnmqmmpplw,)l()-epowlo - epoxy - 5H .

di benzo[ a, d] cyg| phe. te @‘% ) 10;‘%““2 oxo - 11 - keto
Product = 10y } eg S0 e er with 80 mg. 000115 T
10, 11- 4§ hyd‘irﬁle§ ydrochlondc 100 mg. (o oo1z le) of sodium acetate, 1 45

ani nopr opyl )nl&flv&eee ck -] of methanol is heatedn® reflpsingpipt 2

¥ 11- o
pr opi onam (gl %ne%m gk bl e ST i -

cycl ohept ené-he vield of product, m.p. 197—204°C,, is $ sample- punﬁed by

50. repeated crystallizations from 95%, ethanol ‘elts at 206—210°C. 50
Analysis, Calcd. for CoHpN:0.: G, 74.51; H, 6.88; N, 8.69. R T
Found: . C,7437; H, 7.12; N, 8.56. [
EXAMPLE 39 oo - o
S 11 -Amino-10,1]1- d1hydro—5-(3-dlmethylammopropyl)-S,l()- : .
-55 - i epoxy—SH—dlbenzo[a,d] cycloheptene ' 5 -

10 11 —-Dlhydro - (3 - dimethylaminopropyl) - 5,10 - epoxy - 11 h droxy
imino - SH - dlbenzo[a,d] cycloheptene, 400 mg. -(0.00124 mole); is dissolved in 18 ml:
of hot absolute ethanol and the solution is concentrated by distillation’ of 12 ml. of
ethanol, To the refluxing mixture, sodium spheres, 460 mg. (0.02 g., atom), are




11- butyram do- 10, 11- 11- butyl am no- 10, 11-di hydro- 15

di hydr o- 5- ( 3- di net hyl - 5- (3-di net hyl am nopr opyl ) -

am nopropyl ) -5, 10- epoxy- , 5.10-epoxy-5H di benzo[ ad] -

5H di benzo [ad] cycl oheptene cycl ohept ene

EXAMPLE 45 5- :

[ 3- (N- catbet hoxy- N- met hyl am no) - propyl ] - 10, 11- di hydro- 20

5, 10- epoxy- 11- ket o- 5H di benzo[ a, d] cycl ohept ene ' ' 20

(3 -

A sol ution of 10,11 di hydro. - 5 - Ig'm hyl ami nopropyl) - 5,10 -3
epoxy - .31 - keto - S5SH -diben; X , ~—{-0-002—rr
3 m. of dry benzenedded anchgidly @rmpitlesevet @ 4ompute penied. Afstr anpthey 15 minutes 81 | of

ethyl ‘BHl or eofipolpterphang pre 4 BEh L 1ngop e %ﬁfmkz}or 1
hour at *feflux, the® s °‘i‘s‘1’1:t§'f;0§ﬁt&°8 e A Tt RV RIS thatnd
washed with 2 M. hy Rérh Ghedredide if ol #ofd berdene. After washilgWwidti water, the 5
Evaporation of the beneaereratriderporaditodgnps seleumedicidaeses, fepringphoeflydeseas t he
resi due.- i as.theresidueinayield of 275 mg. (72A,). ‘

. EXAVPLE fg‘e .
: he . dih
5- [ 3- (N-car bet hoxy . i f -ﬁ%fﬁf}éﬁﬁ%’q B0, e e BT T aibus iagaet 30
11- hydr oxyi m ngy SH- OiR@Rzath Asollke ENes #itQNE - amino - 10,11 dihydro - 5 - (B0 di- 10
5 - [3 - (N - car betdathyyminopidpyl) nBithepesyi- 5H)- dibengp la;d§dysliepteng)diytirage Wro -
(v
S

510 - epoxfhat mghs at 67°C5 dec., SHETHEFS E‘& VP SHTOR Of absplgte
(0.001 nul e), toget ﬁl?},“é?a‘;‘é absolute, ethey. Wﬁﬁfg?mg&t’g i%Sgn%fme’Bpggr;%ﬁL dF oxyT ami ne
hydrochl ori de, ;5100 Rgalys m.kgrmg@20-204H‘04: 6220, sior;aGet@mt e, 1 nl. of 15

water and 9 m. of Fethan@l|61.90;3,68%tNd46.0 refl uxing for 2 35 hour s.

Met hanol % s distilled under reduced pres rem_g 61 the residue triturated
wWith 35 vat er. TheoR{ Saeb 11 GinRliiahins: sl Rdmddifntiicpobydl t at €.

EXAMPLE 47 ’Ell- Xl’l’b-@ﬁbxﬁSH—dibenzo[a,Ei]cycloheptene_ _ 20
[ 3- (N-carbet hozy - N- met Aytiawdend )11 praoggol 4 10,110-, diiydro - 5 - (3 - dlmethylanimopropyl) -

di hydr o- 5, 10- epoxy- 340 dicpeeh 2 &ﬁﬁs K ??O&GIggéi%O%g"ﬂe?’%g%ﬁ)ﬂE

obt ai ned i n Exanpl e &2 o 8 el b, g Fard T PhE bttt Chofed Glidk ot & N 40

of hot absol ute et hagRéchloricOacid Elﬂ-?dde@ﬂdiﬂicrmam-ﬁmmelﬁwﬁmmmay gistjlladidn0 Ny

(0.02 g., 25  atmdhy redaced meished The 10Api-déibydes - Jbss dipkdylanife erS artdt-her %
m nutes at refl ux, Eiﬂfﬁhté:raf’?@PmPYD - 5:10ah SROEY t et pladjaclohggyeny 1, qpfatned
refluxing is contin¥ed B sﬂ““dﬂ??%“éf‘i‘l‘f" ROt “PRE” E5dMum i s conplete:
The cooled mxture is diluted with an equahmitel4une of water and 45.

et hanol ig&s evaporat ed under tekhaesioo,sEhpde-5-(Fignethybiniboptppyli xt ure i s

i 0: i clohept 30
extracted wimdas ~ ' pensqidosmr Sdemisdlaniancy uy evgprat of
of the washed and dijel dibe%@?éggy ohepene, 308 Mgl @01 mole), is dissolved in 3 ml. of dry
EXAVPLE 48 pyridine, 0.5 ml. e émky@:ﬁebea Ot - doRtidhyheatsd foOfefiyxing parl |
-10, 11-di‘hydr o- 11- 30 minutes. After cooling, the solution is poured into 50 ml. of water and the

di met hyl gni no- 8 10- apewy-ssimesi by poacne) Erperisnetit tp grashed and dried benzenegy 35
11 - Am %o - 5. [3 SPReAvELER %ﬁfs}’i“'-“‘ﬂ“-? net hyl ami no) .- propyl] - 10,11 -
di hydro - 5,10 - epoxy - 5H - di benzo[ a, Exayekabept ene, 365 ng. (0.001

mol e), 37% f or nEbideing dbe, pb&Ourapf Ex@nk)2R the profluctsaepymeged) belog afeor ni ¢
acid, 250 ng. f.(? 0Qgbtained mp.‘?;?g{ él)e,‘m%}idﬁd%&?‘@ﬂd fow, s placs of (she: 3t BPOYEYEour s 4
After cooling, ®¥he ¥51RFBRPFLdiiuted with 55 100 M. of 6 N

hydrochlaric acid and the excess form c aci d amaéor mal dehyde renoved 55
by distillation underopiosicanhpdtidpr essure. The [!;Q,Hdij'g?ﬂmi-%ﬁ ; %YHE&"\MJen t he
resi dual aqueous aci d solution is rend %l' lo?f R l;gprgggm o

1,074, 08¢ | ’ |
EXAMPLE 49 45 bidiPriclihnydkifiy dr 0- 11- di et hy-Ilahiityramqu-:lﬂJl-leﬂuﬁh?-SS- (3-net hyl 4

i \ -5H-di Ta 3-dimethylaminopropyl)-5,10-epoxy-
anmi nopropyl ) - 5H-di benzo [a, d] cycl ohept ene (SH_‘ﬁbeum[a’d]cydoheptene

: G - ExAMmPLE 43 : .

A - 10,11-Dihydro-5-(3-dimethylaminopropyl)-5,10-epoxy- 50

50 : T 11-ethylamino-SH-dibenzo[a,d] cycloheptene ) _
A ‘solution of 11 - acetamido - 10,11 - dihydro - 5 - (3 - dimethylaminopropyl) -

5,10 - epoxy - SH-- dibenzo[a,d]cycloheptene, 350 mg. (0.001 mole), in 10 ml. of

absolute ether is added dropwise to a stirred suspension of 85 mg. (0.0022 mole) of

lithium aluminum hydride in 5 ml of absolute ether at room temperature and in 55
55 an atmosphere of nitrogen. After stirring at reflux for 6 hours, the mixture is cooled

< in ice and hydrolyzed by the successive dropwise addition of 0.1 ml of water, 0.1 ml.

of 209/, aqueous sodium hydroxide and 0.3 ml. of water. The ether solution is filtered

from the granular precipitate, washed with water, and dried over anhydrous sodium



A solution of 5 - [3 - (N - carbethoxy - N - methylam no) - propyl] - 10,11
5 di hydro - 11 - dinethylamno - 5,10 - epoxy - 5H -
dlbenzo[a d] cycl oheptene, 395 ng. 5 (0.001 nole), and

pot assi um hydroxi de, 300 ng, (0.00535 nole), in 6 m. of n-butyl

~alcohol is stirred and heated to refluxing in a nitrogen atnmosphere for 8
hours. The : sol vent is evaporated under reduced pressure and
the residue partitioned between benzene and wat er.

Evapor gt-i on of the washed and dlibﬂcbspenzene extract Ieaves the 10

r odust—as—t-heresi-dus- ks

p sulfate; Evaporation of the ether leaves 10,11 - dihydro -5 - (3 - dlmeththEiﬁﬁNPLE'EO

10 11- Di @YB S1Y 3-<tieieny | i ‘nﬂ’ﬁ?yopﬂi) Gbepeplpdloydloheptenc as the g _

hydr oxy- Tt hy| - 5H- di benzo [ agdlefY§d Ohept ene =
- Magnesi um t UolléwigsS the ltSeedie of Bxdlipledss, til §oducts Anshelidddbelod ak0di Ng, and 25

m . obtaingd employigg tlteilbem hef:meadeslgrmdruehwad place af 8@ 1MP. reacti on:?f | ask
fitted wijcpemcs mide + i10, rdlh}"’é (3 1 glimethylaminopropyl) - 5,10 ceppter#ér and gas inl et

t ube. The appar’ Figeiopleng ’ﬂ B WH dry nitrogen and protected from

at nrospheric noi sture by neans of a gyying tube. The reaction is initi-ated
wi t h1%  10,11-dihydro-5-(3- dlmetﬂylep of netiyll-dihpbe-g¢3-dimethylthen et hyl chloride is

i nt r oduced 2BBIRSRY of t heaminopropyl)-5,10-€poxy-11-st j rred ni xture at room
t enper at ur B2 gg‘%% Wlgas is g@ﬁf oq- PP of the 20
nmagnesi um ssol ves. The solution o e I.gnard reagent then is added
drop1 se ltlebuamn@db 10,11- Yibuyhmiho40 1 lidihxdrp-of 900 ny. (0 0029 nmol e)
of 11 d'h!r HE3 uilgﬂsyl- (3 - di met fr{d-dimsthyaminopropyl)- pridpyl ) T 5,10
- epoxy -dibe ]c;f:l tened| benzo[ r,,;f"Vc SHRFEUME-in 25 m . of |
tetrahydrofuran intained in a nitrogen at nosphere and cool ed in an .
I ce-bath. The B4 i s stirred at roomterrperaturefor 45

m nupes and the BUPKY rbﬂﬁlﬁ 14‘“‘[‘"‘“’”)'Pf‘;l!?yl]' %él'dlhydf?tydrofuran i s_evapor at ed
bel 0w 50[ er 1y Gonurdl 161 i h’, dﬁ %[a’ aj &1l s 0ssol vl 25+

i n benzerpomgnd 1hy.dkedd ¥ 75l I'cﬁ[b}idp&ﬂe, é gu . of water. The
benzene |3 m;:;lgygegpﬁgftggg? rqnwamstatsmd ahdortffet@ﬁetéatﬂmyus precipitate
washed wi: < O SoUp At 1§ ter washimg wth
wat re}r? t %foogﬁg@i%nv%th benzene, A\%z hed W ?’;;Euh %l::clﬂonc ac:?;rl ::%Xt rddted wth
three 25 réidue.portions of 0.5 M CItI‘IC aci d. Teagd“extract IS _ 30
rendered al kaline and the oily base extract ed into benzene. The washéd and

g:: gggur 20 | eavt n%! ciafl')ethox -N-rtgxe n;%ammo - ro f% 11- d?hygroaiol%-reggxgd under reduced

oS8 -d cydohe resi d g t hat, _
solidifies on [Br-l(NuroatmﬁnayV\mt-tmaty&ﬁim yt]e.rloﬂ'halhydr@Lsh@f product nel ting
at 108- 1 Xer- 1G ketp 7 clobel @neba@em O0lemdentpgetierd to t he

hydr Ogen sodlum %ce(gt?amll;ano;?)wa er angg g’é‘mgg kblic sol ut Ijon
W thsa 1(&( SfnolOf ditEheR! ced pressure e res:d n ahgol ute
et hanol . vialek. Uﬂlépdﬁddﬁliﬁbbtﬁhﬁ tuetpa preciplitates 10,11 - di hydro- 35

5- (3 - di met hyI am nopropyl)é’?{];::i 10 - epoxy - 11 - hydroxy - 11 - n@t‘hy'l -
5H - C gen maleate, mp.
182-184[ err] C. HtAmmog ?gﬂz&l{b gg&ﬁﬁﬁ?j&gﬂ:wﬁ unchanged by further
recyst al | | Zht bxime obtamed in Example 46, 385ARA (YOI Snole§ A¢ @icholvddh 6 ml. 40 T
Jerr]H é’F l\qﬂg‘ﬁ @rT Fﬂ‘ﬂﬂ@z m@t“r@SO@lZn snﬂereﬁ4®5mg szg?%f;m

bol er
40 n%' nol am ag% ?g Is ¢ tu‘l,?ed gl I

ssol |
VHAT VE leted-Fhe cooled mixture is diluted with : [ﬁb ldi‘&iéﬁdaﬁ]e for mul a
i n Whi ch efRaio isaev tited gpader addodad peesstig AT, m}ﬁystduﬂxtﬁhx Vi§l extiosdted WO, @ no, (CJerr]

al kyl ami rpepzene and the prayct ghyaingd bjceapprption| of yhe) wavhed gnd ddédcbebzencor R represents a
hydroxy &RES err] al kyl r adiG A 45 attached to the sane
carbon at om NRst%-(N-&r&mdesrrnieth M&)Ep%pa%o ofaiffabdier r] alkyl)amino
radiral , or a sat durathﬂdmh:e @o:;yeﬂH—d:bemm[ﬂm]cycaﬂetpeeaé cont ai ning 60ve oOFf siXx
atons in -5-[3 H(N - carbethoxy methfaie %{%”i : ,ti atons apart from
the N. Sh@iﬂl éoPﬁée(é 234131 e,'[a, P°/ ’fonmc Em 25 moe), ‘5"““ ed or ge”]
al kyl ate bR ur Agé}?f gfmﬁggtm hal ogen ™

50 55 atlmmb bf GNG[yémafh]onahdﬁydnd tt@[eﬁféss Yordic k&d\gﬂd foralidhydeaeivgt hyl 55 hydr oxyl ,
derr] a|bk0;wnqq@p @gb @educed (pressure. The product is obtaiefl ewhed til #esidehi 0, Clerr ]?

al kyl sul Pﬂiﬁwa“dsﬁ]“t‘wda%f@ﬂ al kyl sul famoyl or di (CJerr] alkyl)-

sul fanmoyl radical, nore than one substituent. being opti onaI |y present on
each benzene ring. .- .




1,074, 081 25

EXAI\/PLE 49 10, 11-Di hydro 11- di met hyl am no- 5, 10- epoxy- 5- ( 3- net hyl -

am nopropyl ) - 5H di benzo [ a, d] cycl ohept ene A solution of 5 - [3
- (N - carbethoxy - N - nethylamno) - propyl] - 10,11 - 5 di hydro -
11 - dinethylamno - 5, 1,0 - epoxy - Sifoysadibenzo[ a, d] cycl ohept ene, 395 ny.
'56'-'r{r1fbtl noidyd P o ret i ng |
in . of _n-buty 0 and. heated to re uxing in
a nitrogen %t nosphere fo?’o’lé Ak t_zmg'aﬁ]” cggﬁeﬂ}g evapor at ed under
reduced pressure angsdiien 6ESL gle Ng datbbthéXp e ’%&wﬁ’mmo) propyl] - bgnzene and

wat er. Evapbr at i dirydwf- lﬂhduwdwlmdmaﬁdo depoesd- it ndibeveo[esllcydahbptine,B98 mgt he. 40
product as the r(%gﬂlq mele), and potassium hydroxide, 300 mg, (0.00535 mole), in 6 ml. of n-butyl—
0.

- stirred and heated to refluxing in a nitro 8 hours. The
10 ) Iven l1ss eva orated under reduced p%essure andg:l%wg‘%aﬁamd between
10, 11- Di hydr o- 5- :f . SFRaPiaftion |8 khe - vashbd afkp dzene extract leaves the
hydr oxy- 111fet hm:ecﬁd;d-adﬂbmdm [a,d] cycl ohept ene Magnesi um10

turnings, 145 ng. (0.06 g., atom, a & stal i odine, and 25 nl. 15
of tetrahydrofur an are ph@ﬁqgihid;o_g 35&0%“ é%%lgﬂlggwllfltted with a

stirrer, reflux hydei e. The apparat us |s
flushed with dry n| rléi ot ﬁtﬂs g atom), a ctmhpiaiom @hé 25 anlnoi st

by: means o a dr%i® an ‘Fﬁé’l“}‘ t4 o mLsreqcper lrrer, reflux ,1

of nethyl iodidg iy fﬁ‘%?,&geu &a&ﬁ%@ﬂeﬁﬁ“"’éurfac

of the di&v 6fr ymoaiwﬁxﬂ QAP aliftddii@d b HAGETed oftthe gas | s

coht i nued til stifred mimtrha;t 26 tempe @@sascmﬁths o iy contimEf antlodll ofithy of

G'ignard ré gentm uju %gﬁﬁ-ﬁ B?é s%%(ﬁf&% ! °‘:1tthen‘s agdeglsdi‘%?’?s%@’sol utlon

of : 900 mg. (0. ocﬁ So e R o ﬁafc;cméa S taino-

propyl) - 5,10 -tetedfp Indintaink®iDa nitrd GdadptheThe i N 25
of’ rms!tuzeah tr@if ur @pm mmtaalrﬂétd 45nmautpﬁ ando erbulatqimbgome an

cooled in &h icd sﬁra orated below 50:@ %; RESYIY- e}_gﬁldgeo‘&ﬂ‘lsi"gﬁgoerat
ﬁlg dr di

for 45 minutes ARgalii e S n%"’ihe gelariions! bR wishedSW@POr at ed

bel ow 50[err] C. swadeporﬁ@dux: ﬁd’ emsmmehmg W] d.ueomwneai basek ¥@ation?? 5

i n benzene zand qumﬂagtzbdxﬂbmehéﬁ o 18 (PpmoeseofduﬁM mmc Gﬁd Therdcid eztrands er . ,The
benzepe | ayer igoseRh gt 'c‘grﬁ‘ “Qfxor& lé(urﬁgti’gff%gﬁg FI |"Y?§f§ l 5 itate
washed With — fidue taf silils o QHidtabtowidl G, THY 18 oMBrellichAleitthg h Vit er
t he conbi ned benzaong—swbat is s mg (75%) Thartaseentdy’ B toaneertad tto) thehhydleogatb i .
portieéns of 0.5 !Mlea'sl tah by mmg afl'h angli¢ @o hémrvaé!ta |1§°/ groess of mlxg%!@b

5
al kal i ne and thé; ;Fg/ g{‘@’%m é"r'?g ‘qﬁa’é:ﬁ% dried 30
benzene extract dﬁﬁy@@gfcﬁﬂmﬂ Bt e,,r‘ﬁgj W4% ma,gél ; otk iPr oduct
as an-oily unchange® by filrthe ﬂub |es ontrlturatlon W|th absol ut e

et her. The i el cAnglysigy HO G 68320, 6193 N1 err] C is 700 nyg
(75% . The*base Fr‘?ﬁ?ﬁ 66%%?‘?@(}%3 the hydrogen mal eate salt by
treating an et hanohigap®nieianiwsi-h a 10% excess of maleic acid 35 -
di.5sol ved in absol Ut eA ednipaimdlof thDfdraéla:on wi t h absol ute-ether precipitates
10; 11.- di hydro- 35 5- (3 - dlﬁmat hyl ani nopropyl) - 5,10 - epoxy
- 11 - hydroxy - 11 - nmethyl - 5H - di-benzo[ a, d] cycl ohept ene

'@E

N

hyidr ogen mal eate, mp. 182-184[err | r}g point is

unchanged by further recrystalli Anal ysis, Calcd. for
[err]: C, 68.32; H 6.65; N, 3.109. p 40 Found: C, 67.89;
H- 6.62; N, 3.30. VHAT WE ;- 1. A
conmpound of the fornula: [err]

in which Ris a iﬂm{cﬂ’ﬁ EBE@na ‘gj?ﬁgg[d?&y’oxg)ﬁ%ro@XﬂEQ%nbr@l_s ikyRERdY0: Cerr]
al kyl am no4s45 o dl(cx_, of fadi AePrdsées’ AHYdeRy an®b (3. AR 9ERAl S A 4
hydroxy and a Cfatpgehgd @I theysame cachog atom; WB'R”’ is a C, alkylamino, or di(C,— alkyl)amino
radical, or a saturated heterocyclic amino radical containing five or six atoms in the ring
and in which any hetero atoms apart from the N shown are nitrogen (either unsub-
4 _ . stituted or C,—, alkylated) or oxygen; and each of X and X’ is a hydrogen or halogen
50 atom or a C,, alkyl, C,_, alkenyl, trifiuoromethyl, hydroxyl, C,—, alkoxy, mercapto, 50
C.s alkylthio, C,_, alkylsulfonyl, sulfamoyl, C,_, alkylsulfamoyl or dl(él_,, alkyD)-
1 sulfamoyl radical, more than one substituent being optionally present on each benzene
ring.




attached to the same carbon atom NR R' is a (Jerr] al kyl am no, or
di(Cerr] alkyl)amno radi cal, or a saturated heterocyclic am no
radi cal _containing five or six.atons ip fhe ring and in which any
hetero atons apart fromthe N shown are nitrogen (either unsub-

stituted or (Jerr] alkylated) or oxygen;, and each of X and X' is a hydrogen
or hal ogert 50 atomor a (err] alky, _C[err] al kenyl, trifluoronethyl,
hydroxyl, Cerr] al koxy ercapto, 50 Clerr] alkylthio, C[err]zs

al kyl sul fonyl sulfanoyl” 2 '

sul f anoyl «¥ ad| cal, rmre than one substltum&mbxeumg optionally ‘present on
each benzene ) _,'~. 10,11-Dlhydro-ll-dlmg:a'lammo-S,10-epoxy-5—(3-methyl—;

.

1074081, 2. lonid “epfﬁ%yf*é*’é@szf%“ “%Q%]C%m)unds
nfitllel),

claimed in clai®m1l. gihydro- 11 - dimeth Heptene, 395 5
in which NR R', X an@.0¥ aok), asi ﬁwefssnmeﬂydrdmde,l 330 ﬁﬁgl(oamts in i6 312 ofQi-butyl

4. A conpagund of t heal{:obvlnubtared and heated to refluxing in aj mmm gmospherq for § (b

r er d etween
.al Kyl .radl cal, Ac isg, }{%r?v%?ter 4rét¥l;?% th%er n%rand %Eege Q@'Fﬁl ves the
in claim1. 10 praduct _
[err] < in V\/mch each of R and R' |s a Jerr] aI kyl radical, R
Is a (Jerr] alkyl radical and afeAMELE 53} e as deflned in claiml.

6. A conpound of the formnul aJOH'D‘hYd’°'5’ ethylaming "iy31 a Cerr] alkyl

-~11-me) yl—5H-|dib_nzo a, ciycohg

radi cal, R err] l s an aihl@ﬁésmma [1145 Qdg. @, 8 Sodfne, 4B 25 ml

of tetrahydrofuran are placed ina 50 mL reactlon ﬂask fitted with a stirrer, reflux 15
) condenser and gas inlet tube. The apparatus is flushed with dry nitrogen and protected
> from atmospheric moisture by means of a drying tube. The reaction is initiated with a
drop of methyl iodide and then methy! chloride is introduced below the surface of the
. stirred mixturs at room temperature. Passage of the gas is continued until all of the
i 20 magnesium dissolves. The solution of the Grignard reagent then is added dropwise to a 20
: stirred solution of 900 mg. (0.0029 mole) of 10,11 - dihydro - 5 - (3 - dimethylamino-

propyl) - 5,10 - epoxy - 11 - keto - 5SH - dibenzo[a,d]cycloheptene in 25 ml of

tetrahydrofuran maintained in a nitrogen atmosphere and cooled in an ice-bath. The

* mixture is stirred at room temperature for 45 minutes and the bulk of the tetra-

25 hydrofuran is evaporated below 50°C. under reduced pressure. The residue is dissolved 25
in benzene and hydrolyzed by the dropwise addition of 10 ml. of water. The
benzene layer is separated by decantation and the gelatinous precipitate washed with
several portions of benzene. After washing with water, the combined benzene solutions
are extracted with three 25 ml, portions of 0.5 M. citric acid. The acid extract is

B 30 rendered alkaline and the oily base extracted into benzene. The wished and dried 30

-~ benzene extract is evaporated under reduced pressure, leaving the product as an oily

residue that solidifies on trituration with absolute ether. The yield of product melting

at 108—110°C. is 700 mg. (75%,). The base may be converted to the hydrogen
maleate salt by treating an ethanolic solution with a 10% excess of maleic acid

7

35 dissolved in absolute ethanol. Dilution with absolute ether precipitates 10,11 - dihydro- 35
5 - (3 - dimethylaminopropyl) - 5,10 - epoxy - 11 - hydroxy - 11 - methyl - 5H. -
; dibenzo[a,d]cyclohepténe hydrogen maleate, m.p. 182—184°C. The melting point is
* unchanged by further recrystallization.
Analysis, Caled. for C,,H,;NO..C.H,O,: C, 68.32; H, 6.65; N, 3.19. 40
_ 40 Found: C, 67.89; H, 6.62; N, 3.30.
: WHAT WE CLAIM IS: —
I. A compound of the formula:
- ' K

in which R is a hydrogen atom, a hydroxy, oxo, hydroxy imino, amino, C,- alkylamino,
45 or di(C,, alkylamino radical, or R represents a hydroxy and a C,. alkyl radical 45
: attached to the same carbon atom; NR’R”’ is a C,— alkylamino, or di(C,— alkyDamino
radlcal, or a saturated heterocyclic amino radical containing five or six atoms in the ring
. and in‘which any hetero atoms apart from the N shown are nitrogen (either unsub-
<+ stituted or C,—, alkylated) or oxygen; and each of X and X’ is a hydrogen or halogen
50 atom or a C,, alkyl, C,, alkenyl, trifluoromethyl, hydroxyl, C,—, alkoxy, mercapto, 50
C. alkylthio, C,, alkylsulfonyl, sulfamoyl, C_, alkylsulfamoyl or di(C,_, alkyl)-
R sulfamoyl radical, more than one substituent being optmnally present on each benzene
ring. '

-
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hydrogen atom or an am no, dial kyl am no, oxo, acyloxy, Cerr]

al kanoyl am no, or hydr oxyim no radical, and X and X are as defined
—4inclaimi {. 10,11 - dihydro - 5 - (3 - dinethyl am nopropyl)
- -5,10- epoxy -11 - “hexanoyl oxy - 5H - di benzo[a, d[cycToneptene. 20

8. 10,11 - dihydro - 5 - (3 - dinethylam nopropyl) - 5,10 - epoxy - 11 -

20 hydr oxyi mno - 5H - di benzo [a d] cycl oheptene. _ . 9. 711 -

~am no 410,11 - dihydro - 5 - (3 met hyl am nopropyl) - 5,10 - epoxy -
5H - d%ar cyclohept ene 10740& 10. 10,11 * difydro - 5 - (3 -

di met hyl am rzophi@pryzhéacﬁ-aamumybf&m&ohpomhyaw@e%dgﬁl 11 - net hyl Z,5H -

di benzo[ a, dp- Y eomppisdpktheformula: . - 25,
11. 10,11 - dlhydro- 5- (3 - thylamnopropyl) 5,10 - epmky - 11 -
hydr oxy- =2 "BH-- di benzo[ a, ;%cl oheptene - ... 12, 10,11 -
di hydro - 5, 10 - .époxy - ‘1 KO X% (3 © et hyI ani-nopr opyl ) -

"1y

074,081 - .
(3 - d| et hyI ami nopropyl) -75,10 -
14, -11 - Acet oxy -.10,11 - .

5H - di benzo[a d]cyel ohepj.g
27 013010, 11 - i AL
epoxy - 5H - di benzo[ a, d] cy'cI 0
di hydro - 5 - (3 - dinethyl anmi nopf of \ﬁ”5 10 - epoxy- = ‘BH - =«
di bgnzo[é!d‘]’ 5}%‘? thgi ﬁ@afesdeﬁnedmclaunnﬁdnisJZorsAcet oxy - 5- [3 - (N-

car bet hoxy * 4N com ¢ thep TR opyl 1 110,11 5 di hydSo - 5,10 -

Ny
~

epoxy - 5H -~ di benzo[a d] - cycloh ene. 16. -10, 11 - Dihydro - 5
- (3 - dinethylam nopropyl LA epO‘xy-_- 11 keto giBH -

di benzo[ a; d] cycl ohept enex Spi- ro{ 10, 11 - dr hydro - 5- (3 -
di met hyl anmi-nopropyl) - 5, I§ = 10 d| benzo[ a, d] cycl ohept ene}

- 11,2 - m-=- di t hi ane.’
18. Each and.every 10,11 - di hy§ 6"?"’7256"*)2[3 . (am no.or’ substr tuted amino)-

propyl ] di benzol a cyclohe ene conpound her ei hbef or e
i n- %}glls gﬁ‘ b'ﬁchf‘lf fiel aU\f‘fyh’afl‘Fé- aé‘?(é‘éﬁd bereof defiredse cl ai med in
cl ai.ns 7 175 Acompoundofﬂlefk&muﬂ-he process that. corrprr ses hydr olysing a,

conpound ‘of the fornula: [err]

15 in which NR R", X/{amd”X' are as.defined inclaim1 except
that NR R i's not derr] amino, and each of “Rlerr] and RBferr]
is 4 hydrogen atom or an a gr aral kyl radical 10 in an inert
solvent in-the presence Y} gat al.yst - to produce a conpound of t he
forml a: ' & r - 20. A processF as

claimed in claim 19, incl ud| ng t‘%é"‘/ i preparl ng the starting
mat eri al, by ‘a process as claimed in the specification of our copendr ng .

i ch of R’ and R’” ’”
appl i catd c!t”r?;sd(;ﬁnedalﬁd ﬂﬂs@i—ﬁilkylswqaak r\liaaQ.QmﬁﬁdzcalandX

~6. A compound of the formula

-
X X/ |

#! .

%%%K,ms | ¥

15 in which R’ is a C,_, alkyl rad1ca1 R® is an alkyl, ar or aryl radical, Z 15 :':

: hydrogen atom or an amino, dxa]kylammo, 0X0, acylgllz]gl’(?-z_a rg,]kanoylammolso: :

hde;xw%nflmdlﬁ ag;:i) X and X’ are as defined in claim 1. g '

: . - dihydro - 5 - (3 - dimeth lammo ropyl) - .5,10 - - - T

o eRenevlom . sH s ibeaoladleyclobptee. HIOREopTD oy -t |
- 0.~ 5 - (3 - dimeth lanruno ropyl) - 5,10 - - - '

. hydroxyuilino SH - dibenzo[ad] cycloheptent:y - F opy) epoxy 11 20 -
ahitio - 10,11 -~ dihydro - 5 - (3 - dlmethlaml - - T

SH: 10dxbenztzr[a,d] cyclohept y ¢ y nopropyl) 5 10 epoxy e

| 10,11 - dihydro - 5 - (3 - dimethylaminopropyl) - 5,10 - - T
5 S 0
. 10 - 5 = (3 - dimethylaminopropyl) - 5, 10 oxy - 11 - droxy o T
SH - dibenzo[a,d]cyclohepten e pY) ep - hy ' e

- -12.-; 10,11 - dihydro - 5,10 - epoxy 11 - hydroxy 5 3 - methylammopropyl)- ™

5H - dlbenzd[a,d] cycloheptene

(T RS



21. A process for the preparation of a conpound of the formula 25

[err] 25 wher e

R is a Cerr] allyl radical and X and X __are as defined in claim31 which

conprises acylating a conmpound of the farnmula: to formthe

correspondi ng 11-acyl oxy derivative deal kyl ating the acyl oxy derivative, by

30 reaction with a hal oformate est er.+f ol'l owed by hydrol ysis and

renoving the 11-o0-ac I 30, ro roduce the desired prodyct.

28 J y 9 g’g%q(%kp 22 A nrpnhn‘ﬁ f or

the pr Epar ation of Bomg‘llrldtﬁhﬂf'o I e (301 iddethilaminopropyl) - 5,10 - epoxy - SI-Ie-r r]

wher ei n isfa. @benmla,da¢yklyﬂepte:&d| cal and X and X are as defined in claiml

whi ch ti) %’é@? E‘c i Hv%[ 5 Sunfd - dimethamipepropyl) 0,10 - epoxy-

by the Uppenauer AN CamthaD - b0 b 09,00 11- ket o

derivati ve, dih &ﬂbaBlegee Si-la-fdlbgﬁzo[bddqo?cl%?eﬂbﬁehl %Fy OW%?a t’hi oket al of

the formul a: 16 10 11 Dlhy‘%:h 5-(3- dunethylaxmnopropyl) 5,10 - epoxy - 11 - keto -

[err] [5@r ?P“ZB desyl furéﬁlzll ng the tgli(pke al &p forma
1o - dimethylaminopropyl) epoxy - SH -

corrpound Of Bhe fd‘?l;e cyclohe } 11,2’ - w?dlthlane 10

10 S 18. Each and every 10,11 - dihydro - 5 - [3 - (amino or substituted amino)-

propyl] - 5,10 - epoxy - SH - dibenzo[a,d]cycloheptene compound hereinbefore in-
dividually spemﬁed with the exception of those claimed in claims 7—17.
19. The process that comprises hydrolysmg a compound of the formula:

o2
i

15 15

’ o
N | o maaﬂamz/KR,,

in wluch NR’R”’, X and X’ are as defined in claun 1 except that NR’R”’ is not C;—¢
akylamino, and each of R* and RS is a hydrogen atom or an alkyl, aryl or aralkyl radical
in an inert solvent in the presence of an acidic catalyst to produce a compound of the
formula:

1

20

20

b 20. A process as claimed in claim 19, including the step of preparing the starting
- material by a process as claimed in the specification of our copending apphcatlon No.
1280/67, Serial No. 1074086.
4o 21. A process for the preparation of a compound of the formula

- O

25

X, 2

% : _ CHpCHCHANHR!

where R’ is a C,—, alkyl radical and X and X’ are as deﬁned in claim 1 which
comprises acylating a compound of the formula: , _ o

o

"Q‘W’)z

to form the corresponding 11-acyloxy denvatlve dealkylating the acyloxy derivative, by
30 reaction with-a_haleformate ester followed by hydrolysis. and removing the 11-o-acyl 30
group to produce the desired product.

! | | LR A Y o

o)




and deal kyl ating the latter conmpound by reaction with a hal ofornmate ester

fol | owed

by hydrolysis to produce the desired product.

A process for, the preparat|on of conpounds of formil a:

23.

29

derivati ve,
hal of ormat e ester fol |l owed by
10,11 - dihydro - 5,10 -.ep¥
derivative,
derivati ve,
reaction to the 5
t he 11-ket owh&e¢in RAtis Nﬁjéllalkbl Adicl tahid 0 aliGX* are as. definddOih MBadin thbigdket al

f ormul a:

‘to produce the desired product. 10
preparation of conmpounds of thg

where X and X, R and R' ar

not

5

10

15

d X' are as .

rr]

pr ot ei:t 2bhay ﬁr&cedﬁydlﬂﬁ)pﬁpg'ﬁtﬁuﬁfoaﬁﬁmﬁdhfofmﬁfbﬁmﬂﬁl’I’ESpondI ng 11- acyl 3xy

de- al kyl ating the ac ony derivative by reaction sith a
D«,dng

%drol ysis to forn1the
Xl kyl- -~ anin

renovi ng the 11- &
converting the latter &
correspondlng 11-keto derivative,

céﬁ?espo
opropyl)

NAp to regenerate the 11-hydroxy 5
wAipenauer selective oxidation

“Terr] 1567 where R is a Clerr] "alkyl radical and X an
defined in cIa|n11 whi ch com 15 prises acylating a conpound of’
the formul a: [err]

. where X 3 d X are as deflned in clgkn}% and NR R" is dl(C[e
al kyl') am to Q74 081 -

and treating

of the

comprises converting a compoypdiofige forrayla:3, and desul furi zi ng the thioksta

24. A process for
- 10

CHoCHoAHMR)

by the Oppenauer selective oxidation reaction to the corresponding 11-keto derivative,
trating the latter with a dithiol to form a thioketal of the formula

c/w@c@m’)z

- n being 2 or 3, desulfurizing the thioketal to form a compound of the formula:

chpchpChphlhly

the

10

and dealkylatmg the latter compound by reaction with a haloformate ester followed

by hydrolysis to produce the desired product.
'23. A process for the preparation of compounds of formula:

where R’ is a C,_ alkyl radical and X and X' are as defined in claim 1 which com-

prises acylating a compound of the formula:

15

where X and X’ ‘are as defined in claim 1, and NR'R” is di(C, alkyl)ammo, to'

G

T

. ‘,:9

~0

}

N

iiyclain11j except that BR R* i s



C err] al kyl am no, which conprises converting a conpound of the formula:

[err] 15 by the QOppenauer sel ective oxidation reaction to the
corresponding 11-keto derivative, 15 thep treating the Jatter wiih
a dithiol to forma thioketal of the formul a:

[err] wherein R, R', X and X are as defined and nis 2
or 3, and then desul furizing said thioketal to produce the desired
product. 20 - 25. A process as claimed in any one of clainms 21-24,

i ncluding the step of” 20 5”6 aring the starting material by a
process”as clained in claimi19 or 20, 1974081 __26.__A pracess fofthe

preparation of :CogRQURIS-Bhirok SroldpOindLibri the corresponding BQicyloxy derivative, de-

D o7a, 0Bl - Bt m)é%ym?y’hmvﬁimbﬂfeaam chith | baloformate | cstérrviotiowedh

conpri Ses treati @vsi@fgmﬁy cgrresponding 10’1t1h?1’1f5’6ﬁ°mﬁ:18" epoxy - 5 - (3 - alkyl ity gn
3 .

acid- adl 11 gn- s STeCP VTIPS L G PO St LA veny 0
g

produce; t he desi gf4ds UG Iketo derivative, and ¢ [ RE6 Serivitsre Gicth la thiol 8 C| ai M

26, including thfmsh evkail opthefpanilng t he starting material by the
Oppenauer sel ective oxidation of the corgg pondi ng 11- hydroxy com
pound of the fornula: 10 " ¥8% A process as clainmed in claim

27, including the step of preparing the

S L

ChHp CHpCHONHR!

n being 2 or 3, and desulfurizing the thioketal to produce the desired product.
10 24. A process for the preparation of compounds of the formula: 10

4 G

>
CHp cﬁgc/@/t'(;,l,

® where X.. and X’, R’ and R” are as defined in claim 1, except that NR'R” is not

C., alkylamino, which comprises converting a compound of the formula:
- oH
‘ L

' /
- CHCHoCHIN it
15 by the ‘Oppenauer selective oxidation reaction to the corresponding 11-keto derivative, 15
; then treating the latter with a dithiol to form a thioketal of the formula:
.
Y,
- :
£ 4 /
Clbt/fgmzﬂ(;” _

= wherein R/, R”’, X and X’ are as defined and n is 2 or 3, and then desulfurizing

said thioketal to produce the desired product. . . .
. 20 25. A proc%ss as claimed in any one of claims 21—24, including the step of 20
b preparing the starting material by a process as claimed in claim 19 or 20.

26. A process for the preparation of compounds of the formula:

b

T '.1umnummﬂunsnugn



hydr oxy conpound by a process as clainmed in claim 19,20 or 21. 29.
A process for the preparation of compounds of the fornula:

where X, X and NR R' are as defined in claim1 that conprises redu0|ng a

conpound - of the fornula

15 _ [err] to produce Lhe
desired product. - 30.- A process as clained in claim29, includi*ng
the step of preparing.the starting material by a process as. cl ai med
in claimp26, 27 or 28. 20 31. A process for the prepar ati on of = -
conpounds>af_the formil a: 1,074,081 . 50 " where bR ~and
NR R' are aswiaé DmxdaﬂdrNE'Ralaﬂ’Héﬁne@ﬁiQﬁﬁilEﬂa%mBReﬁmaﬁ@ art% Seh® bf'

1,074,081  ‘the formula:. 1 alkylantno err]:bs a

hydrogen atomor a Cerr] alkyl radical; and R'" is a C[err] aIkyI radical ;
whi ch conprises. al kylating a co : of the formula: " -~

[err] "~ to produce pAieyd €xproduct. 5 Tf'; -32. A pr @cess
as claimed in claim31, incldo | Xt preparing the.starting 5

~material by a process as clai Fant 29 ,0or  30. 33. A
process for preparing a conmpound asa&ay ,n claimé, that conprises®
reacting a conpound of formula:

[err] 5 with an acid-addition salt of hydroxylamme in the presence of an inert solvent to
produce the desired product. - 5 EA

27. A process as claimed in claim 26, including the step of preparing the starting
material by the Oppenauer selective oxidation of the corresponding ll-hgydroxy com-

pound of the formula: +
oH %
X- X
NS e
6‘//26112&”;}/(;” i
10 28. A process as claimed in claun 27, including the step of preparing the 11- P
hydroxy compound by a process as claimed m’ claim 19, 20 or 21p p p 10 . ¥ i
29. A process for the preparation of compounds of the formu]a ' - '
T
?
where X, X’ and NR'R”’ are as defined in claim 1 that comprises reducing a compound -
15 of the formula 15
.
¥
*
to produce the desired product. '
30. A process as claimed in claim 29, mcludmg the step of prepanng the startmg -
material by a process as claimed in claim 26, 27 or 28. - ¥
20 31, A process for the preparation of compounds of the formula L 20 o
P
where X, X’ and NR’R”’ are as defined ‘in clalm 1 except that NR’R" is not Gy o N _;»,‘

N '_ - )

na



10 where X and X are as defined in claiml, Zis as defined in claim®6
andeach R* 10 Is a (Jerr] alkyl radical, with a hal of ormate of
formula Hal . COOR[err], where Hal s a h '

al kyl, aryl or aralkyl radical, to produce the desired product.

34.. A process for the preparation of conpounds of the formula:

[ ert] 15 where R is a (ferr] alkyl radical; Rerr] is a hydrogen
atomor a (Cerr] alkyl radical; 15~ R'' is a (ferr] alkyl
radical: and X and X _are as defined |n claim1l1, which conprises
alkylatlng.a_nnnnnund_nL_Lhe_Lnrnuﬂéﬂ4 81 where Rlerdl is an

al kyl", I Ky hikglimifg, W if atydiatkn atam Gbr 8L, QlkyFiadigal e K'ewt t:u;lglkﬁorrpound 20

t ozpr odu t headitals Whiehchomprisehatiylating a compound of the formula:

20 35. A process as clai.nggy,in claim 34, |nclud|ng the step of
preparing the starting at e f hy a process as claimed in claim
335 1n which Zin the fornul a am no. 36. A

Skl

process for the preparation d the formul a 25

25, 32 1,074, 081

wheke X, X' and NR R' are as deflneda?ﬁﬁﬁﬁﬂ/gﬂl and R"' is a Clerr] alKkyl
radi cal , topmdﬂunmds piodess treating a conpound of the formila:

[err] _ :
reptesents a ﬁﬁ?ﬁﬁ o for p
adduct to prodﬂ&ﬁg§a£mgﬁabfﬁ |mgoduct
prqparation of conpounds of the fornyla

%I ocessascl d:clf%éb Wﬂ?ﬁf@’?fcﬂf%@gm -where Hal
%E‘éﬁ@ a <iih qutamngctﬂtes 6,16 Yhehdrdl O 1 gnar d

process for the.

- | - 4"2‘%%”6"’92

10 '.'whereXandX'areasdeﬁnedmclalml Z i3 as defined in claim 6 and each R* 10
is a C,-. alkyl radical, with a haloformatc of formula Hal. COOR®, where Hal is a :
halogen atom and R°® is an alkyl, aryl or-aralkyl radical, to produce the desired product

&

A 34. A process for the preparation of compounds of ’the formula:
0
X /
a@a@agmmV
2 15 where R’ is a Cl_‘i alkyl radical; R° is a hydrogen atom or a Cl_. alkyl radical; 15
R’*’-is a C,_; alkyl radical; and X and X’ are as defined in claim 1, which compnses :
alkylating a compound of the formula: _
ES X X
. . s
| oo lhph s
- where R® is an alkyl aralkyl or aryl radical, and hydrolysmg the resultlng compound
. 20 to produce the desired product. - 20
A 35. A process as claimed in claim 34, including the step of preparing the starting
material by a process as claimed in claim 33, in wlnch Z in the formula represents
amino.
v 36. A process for the pre.p_arauon of compounds of the formula
>

.




where each of R and R'' is a (Jerr] alkyl radical and X and X are as

defined in claim1 that conprises treating a conpound of the

fornul a: 10

10 Wth a Grlgnard reagent of the formila HalMgR'' where Hal
represents a hal ogen atom hydrol ysing the resulting Gignard adduct._
and then deal kylating the latter by reaction with a hal oformate
ester followed by hydrolysis to produce the desired product. = -~ 38. -

&r‘sd i n any one of claims 1-18, 15.
s set forth in the descri®sbi8le part of the soeC|f|catJon ‘_‘-

A process for ‘,greparl ng a conpound as cla

subst anti al Ly3 ]
15 3 Y herAXPKO GRSKRAROT ard sCR el B0 clfim 1Q addLR>* ﬁlhlt;{qra&yr radical, [ i.
(am no or subst thattbmprises treating a campomd)opthofoprhdla:- 5, 10 - epoxy.:+ :5H .- -
di benzo[ a, d] cycl ohept ene conpound substantial ly as herelnbefore

i

described in any one of the foregaqj ng pl es 12-50. - 40. A
compound as clainmed in claim1 oy i ) _e ared by a process as 20 ks
clained in any appropriate prec€ jesg“Claimor its obvious chemcal §
equi val ent 20 41. A cypodad € clginmed in any one of claims |
3-6, when prepared by a . proces"ﬁz"ﬁﬁ”d@wrred in any appropriate . .3
precedi ng process claimor its ObVI ous chem cal . . equi-val ent . ¥
42. A-phar naeeu?’ifh:alGr@wﬁG%@ efn erplp Hak %
one of claPfms 1%8% ':Eﬁﬂ‘;f

R
clalm :

25 43. A Ac}’rrpom Foh Ed | N in the formof a -~
tabl et, powder, or ' . sust ai ned -”' ase pellet or an orally or S~
parenteral |y adm ni strabl e agueou suspensi on. o
For the Applicants, x D. YOUNG & CO.,
Chartered Patent Agents, ' 9 Staple Inn, >
London, WC. 1. Leam ng ;ed for Her Majesty's

Stationery Ofice, by the Courier Pre -1967. Published by The"

Patent Office, gh. oM %FR‘ 9:91 Bui § di ﬂgsalk;lr%%”and\&’ Chd?x” :.are as. defined in
from whi ch copi aﬁimrl&uat bsnpois &eaﬂﬁg:lacompoundoftheformula .
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w1th a Grignard reagent of the formula HalMgR’/’ where Hal represents a halogen P
hydrolysing the resulting Grignard adduct and then dealkylating the latter by : =
reactlon with a haloformate ester followed by hydrolysis to produce the desired product. :
. .-38, . A process for preparing a compound as. claimed in any one of claims 1—18,
15 substantially as set forth in the descriptive part of the speuﬁcauon 15
39, ‘A process for preparing a 10,11 - dihydro - 5 - [3 - (amino or substituted :
amine)propyl] - 5,10 - epoxy - SH - dlbenzo[a,d]cyclohcptene compound substantially
as hereinbefore described in any one of the foregoing Examples 12—50.
40. A compound as claimed in claim 1 or 2, when prepared by a process as o
20 claimed in any appropriate preceding process clalm or its obvious chemical equivalent. 20 :
41. A compound as claimed in any one of claims 3—6, when prepared by a N
process as claimed in any appropriate preceding process claim or its obvious chemical
equivalent, o
42. A pharmaceutical composmon comprising a compound as_claimed in any -
25 one of claims 1—5, 7—13 and 40, together with an inert diluent or carrier. . . 25
.43. A composition as claimed in claim 42, in the form of a tablet, powder, or
sustained-release pellet or an orally or parenterally administrable aqueous solunon or _
suspensmn . %
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