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whi ch we
it is to be perfor rred 5 af35(00y| &7 #8754, 1 B8O n and DY
fol | owi ng stat erre (C°7D 495/14 2“3/00533|3I"ﬂ° i nvent ion relates to the

al kyl, hydroxy 10 | ower’ nyI al koxy | ower

al kyl, halo.lower alkyl, arghglgholmvg6g )Egﬂs 5335 no | ower alkyl,
substituted phenyl, pyridylssg megk,é(y”gg;; x/nerel n[err]
represents hydrogen or | owaso 385kes xspmymg@ngesms@ @yepresents | ower
al kyl); R2 represents chl ors0Y skxam577i5791684 9% d0o0s2p c2peey 628l Kyl , 15

acyl oxy | ower alkyl, al kopoSGﬁMZBGﬂ)kMY 638650 6520656 1657638 \65X - ami no | ower

al kyl, cyano, 15 cyano 1 0@t 674167 678 GBY\V49A16DNT01 70V AE 71817RVX Yy car bonyl ami no,
ar al kyI oxycarbonyl am no, sG@%t”ﬂQ'ZM&@&?ﬁW@Wbmm BRGKA KRe group [err] -
(wherein [err] represents %ﬂ CME| over I the group [err]
(wherein ferr] represents NBquW#[HI "% a derivative thereof,
i.e., a) khe group [err], vvherel n %em re esents 20__ hydrogen, | ower
al kyl , hydroxy, al koxy, anino, RIVATHVEY arylanino 20 and
[err] represents hydrog;:n or Iovver al kyl : L% tE‘m%roup err] wherein [err]

d
Tt e B R R

represent indivi duabiaythataﬁuentmaybegrantedtous,andmemethodbywhxchltxstobeperfo .

1,549, 831 hyd vl ¢megy: ,
[err] and [grr]ég'?ggmqﬁ" ‘g%f’ c‘g”mﬁﬁ% _JO bﬁﬁ 3 1 to

4) or [err] and [er G5rmuld’ M a par

K ; _ ,
10 wherem A represents —C(R,) =N— 5 R, represents hydrogen, lower alkyl, hydroxy 10
lower alkyl, acyloxy lower alkyl phenyl alkoxy lower alkyl, halo lower alkyl, amino
lower. alkyl, substituted amino-lower alkyl, substituted phenyl, pyridyl, aralkyl or the
group —COR,, (wherein R,, represents hydrogen or lower alkyl) or —COOR (where-
in R represents lower alkyl); R, represents chloro, bromo, iodo, hydroxy lower alkyl,

15 acyloxy lower alkyl, alkoxy lower alkyl, halo lower alkyl, amino lower aikyl, cyano, 15
cyano. lower alkyl, acylamino, lower alkoxycarbonylamino, aralkyloxycarbonylammo,
substituted amino lower alkyl, the group —COOR,, (wherein R, represents hydrogen
or lower alkyl), the group —COR,, (wherein R, represents hydrogen or lower alkyl)
or a derivative thereof, i.., a) the group —C(R,,) = N—R,, wherein R,, represents

20 hydrogen, lower alkyl- hydroxy, alkoxy, amino, mono or di-alkylamino or arylamino 20
and R,, represents hydrogen or lower alkyl; b) the group —CONR,.R,s, wherein R;,
and R, represent individually hydrogen, lower alkyl, hydroxy lower alkyl, lower alkenyl,
aryl or.the group ~—(CH;)aNR1R:; (wherein R,, and R,; represent individually

3
phar macol ogi cal I %?f l’ ‘? % 419 - Di ne conpounds series. _
The chem cal structur f ] by the follow ng
formula [err] 10 . wherci s- hydr ogen, - | ower -
1¥131Y339Y




of a heterocyclic ring; or c) the group [err], wherein one of [err] and
[err] represents hydrogen or lower alkyl or the group [err] (wher e- 5 in

al kyl, hydroxy 5 | over al kyl or | ower aIkenyI of [err] together fornta

part of a heterocyclic ring). and the remaining [err] represent hydrogen or

Jower alkyl; and [err]-repre- sents addrtronally hydrogen or |ower alkyl in
e case where [err] represents hydroxy |ower alkyl,, acyloxy |ower alkyl,

I g | ower aI kyl, amino | ewer alkyl, substi t'ut ed arri no 10 | ower al kyl,
fhelg A 1539 er_Akyl) or,
10 Coq?d&wﬂemermkﬁ BWx?iﬁv@rta‘ikyi emarmqtkkaﬁ,)m R[ ahd R regamasents h»«g;ggen or

| ower alfmyﬂapar{ararh]atemqﬂrc&mg,rhhon Hemg) or Rypahd-Rs4 sogethit paghenyl ,

orc N
di - substdf ﬁ;tee}:y I mmﬁo edgm%u?sk%iﬂ mrﬂ\v’h | and 15
repgese lﬁ% 10,and Ry dlvtduall y gen, lower alkyl;, ig £

1 [err] y mylrar érStlk@MﬂSf(iQ aQt'bF B Getibcydliodhg)e, T Is hydr ogen
or Ioweranaltﬂe aiffings

bq Ril, R,eqmdeRienps drogge log lohal alkgleiand. R xtem ~cyano,
trifluorseeeds

F°W°f %J'EY& tC\‘.?EIW dyd ﬂydr oxy .l oneks al kyl
or 1} over, & Bat ﬂé&f Eﬁe é . or adqbtrona'l ly

al Kanoy | Segori( ﬁrésﬁnts ‘hydrogen or lower alkyl; .
20 repr e&emrsﬂltsrwelghmnn-wsptub)i plmyh:t)l selisdrvted phamsd ptidyl privaaneraceut i cal | )5
accept alfHutited Byrddatnd ¢ on salts thereof. Various anal ogous conmpounds
derived fromthe above corrpoue al so - con- 25 . sidered to be within

the scope of the invention and i bit pharmacol ogical .activity 25 per se
Anal ogs of the above conmpounds w |ch forma part -of -thi.s invention include
‘cod pourpsentfthegrenpf ormul a [err] 30 - .- wherein A represents gshe group
[err] represents the forrrula a), b) and c) abovey [err] is hydrogen, [err]
.are as in fornul d- V orepr S hydr or |ower alkyl, and the
phar maceut i cal™ cclgpt abl e ‘Zﬁaddl ti sal ts thereof
35 As used in thi drsclos : theter Iower alkyl" or "alkyl"-
conpr ehends bot hIa§ 3. q,r) {B dj)é 1, 549, 831
3 strai giteremnxl lshlydmgdiﬁ‘&loﬁhbabﬂm(n[‘:ef fofiihe, hyﬂmm&b&no‘rcadmﬁ,aks preferably
triflparomeghiyla \lower @lkjly subst yl, i sopropyl ,

aFFH?E?PP‘h
Lﬁtzu gnﬁ“{.&ﬁ’ lm (}gﬁ’gﬁ“ ko yidhnoy) gag (R, ‘repecyfshadregtel ande sorzﬁ]ycl 5

hydr ocar bon ra |ca su cyc pr opyI s . By the te

al kanoyl" or "acyl" as ut|I|ze arein, -an acyl moiety of a 5 [err]}
preferably a [err] al kanoic ac s intended e.g.,. acetyl, propiony,
butyryl and the like, i.e., noielies & theforrrula[err] wherern[err] IS

[err] Or rehueiOfE Brougt)s &%%anﬁ%ﬁtdﬂ%ﬁ&ﬁhmjeﬂgﬁeﬁﬂ% wer al kanoyl

.corrprehamdsmaﬂﬁreatecte ket one- such 'as an acet ‘having 2 to 7

C 2logoyy comppphdsdeived {xpmothe gve aﬁlwomauealsoéoetal or al dehyde
ect Bjﬁ r"‘b ‘E‘"ﬁ‘l‘rﬂc‘?l’ié’dﬂt“dn‘ﬁ'r“@%é?ﬂ it \pbtrmpcolesien] aethiey cont2di ned 10

' ketone HABEYYOF! fhe labbv YonfperlnlOPhich %Cﬁah Nehetd on reactr ons. The

term" haiomyeuftt%rfermuhed to include fgrlglll fo&?m?orrrs E?ﬁgﬁ‘% e., chlorine,

bromi ne, fluorine and iodine. The terms " aromatic -and al i phatl c sul fonyl

group” conprehends conpounds 2 the fornula [err], wherein Xis a

“branched or straight chain [g =01 ef,erably 15 [err] aliphatic gfoup
e.g., nethyl or a substitut r'_
phenyl or substituted phenyNgér)

bs& tuted aromatic group such
may be nono- or di - substituted provided that -such di- substitation

a
thwe'e.g., tolyl. The [err] phensl9

rs [ pprgsentpthegroyy  npst preferably; in the 2,6 positi¥n of the
phenyI 20 . noi ety Sur tabI )o substr\cuen,ts |ncI ude hal ogen and nitro
and preferably are N, :
. 4]

repr&sents the formula a), b) and c) above, R is. hydrogen, Rl, Rz, R, and & are as
in formula ¥ above and V represents hydrogen ot lower alkyl, and the pharmaoeuucally .

35 acceptable acid addition salis thereof. . - 35
' As used in this disclosure, the term lower alkyl ?or alkyl » comprehends both :



stituted in the 2-position of the phenyl noiety. Suitable di-substituents
are 2,6 or 2,5 di-halogen. and 2,6 or 2,5 halogen-nitro. In the case of
nmono- substLtut ed pyridyl suit- able substituents includehalogenr—and

nitro. In the case of drfferently subst i tut'ed [err] and [err] substituents,

optical isonerism 25 wi || occur ahd such optical antipodes and

racemates are within the anmbit of this 25 invention. By the term" aryl " Y
is meant a substituted or unsubstituted nonocyclic aromatic noiety such as @
phenyl, chl orophenyl, tolyl, and the |ike. When various noieties are set

herein to form3a part of a heterocyclrc ri k§4981 is i ntended that the 3

noi eti es,~; toget her | O e :
attached Mefm |Oref§'§IQ i %aﬁﬂ}%ﬂ%ﬂé oﬁg}f, %&ﬁm%u& at

t he' nost one. addrtmwmﬁelbmronlkyt’bmmmdsideraablqdmrmdmg&on oahyg:eln ags the

hetero atom Thus, het ero t,, & |ntende
noi eties as no phoI brﬁ M&é 1 ﬁéf:%i} mmm he

term" alkoxy " is m&lihthks,tléamﬁ&faﬁrth brala K[\ ahéreit RE ura r bon-
.35 oXY group cAl an uﬂl Hereowrthe terq 'ﬂomar;ﬂ@mrlét @ms keF%m | to
V1L, TO0]
4 car bon at o 0 355“%‘1‘ or a e pm gl%% H,Jx?lﬁ 3) t conv rs %EI? talzgi thel()
term" substituted &E@n@&alde gﬁloﬂddn%n Glitbn 488 con nmay be nono

or disubsgituted by | O temi Kyikloges™ Gs us@t&h;nlcladn sﬂbfoﬁf foehxsrmtrbgf,l b dhlorigg oups,

and an acyl" anmino g¥ & .,“nde@@&m nQ Wwhi c hen be s bstrtudt ed on
t he nitrogen sl e, tics %‘%@@“ sb(l, ¥
40 By the terrrl19 argEkfa alip] hi,g ghes ek, gﬁg blgtéar e y 5

aromatic and ali phaMustphmﬂtouabslmtdﬂMylrdsgvaaveh gyt ar bon oup | n V\/m ch a.

ooy yr;aaﬂemmﬁﬁﬁﬂ**ﬁ@;.%ﬁgm%aﬁrﬁw

i nvention are thosestialted! ii @heHposition & ultable di-substituents are 2,6.0r 2,5

45 [err] wherein [edlrlialoses ahd/ 26 © Nlhdoge#-mrlnaliekcydeofppl@fsebsmq'mlhyit- [err]
i s hydrogen, nitro # ‘%‘B@%ﬁ“d e%ggg?r:ué_f F%t‘p o orLtheumg '
preferred enmbagi meng;y }k@gﬁk %frr&%

I m dazobenzodi azepi inentidn, the 8 osr t | on thereof, [err] | s phenyl or

hal o, nitro or |ower % Dl tstmecant, Wlted T eetiugpd m?mFYGhC apjmatic _
fluorine 50 being lﬁ} uh: 1 By %ﬁ&@ t he
2-position of gghe p ﬁ;m Q 1, B ' rexdr ox3p

nmet hyl , carboxylic dug ﬂhltlycbmams deﬂwsnwhonasd@m]haemramrm da'pgen @ a

group of ghe forrrul&‘ygeﬁe'kl 3érﬂle alicoringg thersnis duprded rush | i ng
within the scope of ™f'&§ gy%gmg;,g‘f; F RHCHELRE nfebnd
55 4 .35 oxy group contammg from 1 to 7 carbon ﬁégwﬁﬁﬂly from 1 to 4 carbon atoms, 35

4 [err] [err] wher efurhdsaeth xymxsampwmrﬂmma | B above _and [erhrl |§ I ower -
al kl, prefer- ably im“ L@ Py
phar maceutrcally acgo gﬁy we% h,s’, M" °ﬁﬁgﬁﬁm Such a

conmpound (1C V\M)erer a‘to:{abgra’l}w)eralhﬁa ﬁ&h\yl,l‘gﬁﬁpﬂ ved | nt 0 Its opti cal 40

2 crand
ﬁ-g *%gem P 18, which 2 lx’%d}"p"&m?ég‘n bs,
; = P, €.5.5 T 2l the

Rei nhol t PubI i'shi ng OPrefB Eﬁ.’;& o sé%W%ﬁSp 3 oﬁaﬁem dfomen of
conpound £C ex4d bi tgephdrfmb | ogi cal activity. For exarrpl e, .in the case @5
the tartrate salt of conpounds of fornula- 10 : |C the O+) isoner is
con5|derably nore active than the (-) iso ¢ |ess active. 10 (- )

i somer may, if desired, be converted to t. ive racem c formthereof
such as by treatnent wrth anon- aqueous. NJ.18 sodiumtertiary butoxide
I n the presence of an organic sol vent i the isomer is soluble. A
further preferred group of corrpounds are th se-of formula | wherein 15

15 _ S '

wherem R1 is hydrogen or lower alkyl, preferably methyl, R, is hydrogen, nitro or
halogen, most preferably chlorine, and in a most preferred embodiment when posmonec! .
' on the fused benzo. portion of the imidazobenzodiazepine in the 8-position thereof, Ry
50 is phenyl or halo, nitro or lower alkyl-substituted phenyl, preferably halo, with fluorine SO -
being the preferred halogen and preferably positioned in the 2-position of the phenyl
mojety, R,’ is hydroxy lower alkyl, e.g. hydroxy methyl, carboxylic acid hydrazlde, such
as'=-CONHNHS,, or. carboxamide, i:e. a group of the formula —CONHS,.
Another preferred class of compounds falling w1thm the scope of formula I are. o
55 those of the general formula 55



I's an 8-chl orophenyl or an 8-chlorothieno[3,2-f] group, Rl is hydrogen or

methyl, [err] is acetyl, carboxad amdo, R is 2'-fluoro-
or-_2' -—chLamphegyJ_aad_LELq_aaLLeLL]_ALeJLydLagen_lhe_phaumemel |y
acceptable '"acid addition salts nmay be. forned with both 20 I norgani c

and organi ¢ pharmaceutical ly acceptabl € acids such as hydrochloric acid,

20 hydrobrom c acid, nitric acid, sulfuric aci d, phosphoric acid,. citric

acid, formc acid, mal ei ¢ acid, acetic acid, succinic acid, tartarc aci d,

‘ hanesul foni ¢ acid, para-.tol uene- sulfonic acid and the like. Such salts
be. fornmed quite' readily bysqelssise skilled in the art with4the prior

art and the nature of the corrpound To be pI ace(’:ﬁn sal L. rorm wa- in

Vi ew. : ' -

25 Al so wrthln the. anbi t “of . i 4

obt ai ned by ring opening o% @f :

conmpounds are- of the forrrula =

t gRd- i nventlon ar_e co_rrpounds whi ch are
d@rrpounds wherein is [err] Such

-3 -'-Rs 30 [err]- [err] vvhereln X- is the anion
of an orgw QF ; gpﬂ 11 rre.asin.formula |. It Ras been
found t haly m&h ,’:165?1 onpo nra ormJF Jm% s'sol‘ﬂ Ix lpc?%en to corres-

pondi ng congmipmoids oﬁfd&nrlmnd:eandlﬂmr&mﬂma ycmﬁblladﬂmee&m&t in a
pH- éepenﬂ@ﬁt‘. l!M s of Sormal a |,

isgmerism. Such @ fompd
i .
i.e., holiign % ‘ompounds  of
f or mul a mrth&)@umebﬁ'&m . e )

r%

Bund € lsthi tment of their
cor.r es polagieah acti itxa§edexam ncthmuometmtatc salno fagmpmuds-ofifoneulal aci d f ol | oned'

by 1Bvapo % ) )o‘f° ! % B‘e (t'}i Eefsa'h lasess bit phar ma-
col ogi Cay Hﬁéﬁ’g/n S Ul B d ring parents. -
40 orgamc'&hﬁnﬂﬂ&bﬁai ' .’ kovr es a process or t 1e preparation of

i m dazo[ 1, 51\5111 ‘:;,'#ed-groun@f ctmamq!naneth@onqzmmlMﬂferetnhe general fornula |

above their anal ogs of -fornmul a above and 't he pharnmaceutical 'y acceptable
acild addi tion salts thereof @ process conprises. . 5 15

1, 549, 831 5. a) . reacting a conpound of

Iﬁé”?é?m%?.ée?;},d“%@% éﬁ“ﬁﬁ%g%@ 'fﬁgi”"' =i K or ogen, 1 over

al kyl, cindBiandRpave hydragerk ovver a kyl, or-with a technical

eqligval ent i phargpceptis b?t%m!’l a?'@e‘il‘il naﬁa IS athpoungd of formul a
xg?aé‘ﬁ&%%ﬁg f ' Qm %ﬁ?ﬂ PEdE tt ed Torm during

t hi s readldiodtid; et fdgmﬂars Rée]. [err] 10 « or

an N- ox i sdléoniciagidernd thedike S@dr sabis @0 wmlufthdsc)skﬂhdal |, or
10 ) d Eiprizianticg WWH“&%E’EIP‘F‘@EP‘ E‘?E‘F‘?PZ‘&’FF%H" placed) fnelt frama f f oy %;:I a[err]
%

[erf] wher Q3 withinlthe dnsbie/bY HeQREH m*e%rar@o&wundsmﬂwe ob@in&OXy | al kyl,
subst i t yeiedg fharing/df forpyls T cbyppounds, ﬂﬁe&hd(yl , or an N-oxide thereof to a

~ correspondi ng conpound of formula I, 15 o .d) hydrolyzrng a
conpound of fornmula [err] .to t worresponding free acid, 'or e) reducing a

conpound of forrrul a XI to the- spond| ng conpound of forrrul aferr] [err]

is R.-phenyl Such compounds are of the formula

T Rl\(“ Ry o b
30 . N 3 30
. : &‘@Q ID . L)

(-]
X
Rg.

wherein X~ is the anion of an organic or inorganic acid, and R, Ry, Ry, R, and R, are
as in formula 1.
It has been found that certain compounds of formula I in solution open to corres-
ponding: compourids of formula ID. ‘Siich open: compounds exist. in' a pH-dependent _
35 equilibrium in solution with compounds of formula I, ie., their corresponding-ring 35
- closed compounds. The compounds of formula ID can be isolated ‘as acid addition salts -
by. treatmerit- of their corresponding closed ring compounds- with’an -aqueous tineral
acid followed by evaporation of solvent. ‘When isolated; these salts’ exhibit - pharma—
cological activity comparable to their corresponding closed ring parents. - w
40 o The invention also provides a process for the preparation of imidazo[1, S-a] [141- .. 40
. diazepiné compounds of the general formula I above their analogs of formula IA above - :
and the pharmaceutically acceptable acid addltlon salts thereof, which process comprises -



or, f) acylating a conpound of fornmula XIV to a correspondi ng conpound of
fornula [err] [err] 25 any substituent Iiable to undesirabl e acyl ation
bei ng present_in protested—iormdur+hg—25thrs Teactiom, or 1, 549, 831

6 Q) substltutlng the hydroxy group in the 3- substltuent of a compound of
formula XIV with a halogen, or h).nucleophilically displacirng the hal ogen

in the 3-position substituent of a com pound of fornula 5 wherein X is (E;P

hal ogen, by an am ne, al koxide or cynide, any [err] hal oal kyl substituent .
bei ng produced subsequent to- the above nucl eophilic reaction, and, any
hydroxy al kyl substituent being in a protes49,831 form during reaction withSan
al koxi de,y or T) Teact Hﬁgre;c‘g&a%gﬁ)m&q&m@{,dehyde group of ‘a conpound of

formula [err] 10

10 with a | ower al kyl, (}ignard or lithium me any [err] hydroxy al kyl
substituent being present in a protected f@r durlng this reaction, or. j)
reductively. dehal ogenating the 3- pos Bituent of ' a conpound of
formula XX to the corriespondi ng conpo qulvar 15

[err] anyw nitro, cyano and [err] haloa ky substltuet bei ng forned

subsequent to the pj a Ltfo,?&e opf%ﬁomm% a%a‘a b @Mérm %‘igft.tm%cgn),,

subj ecting a conpo

pound of & he fSor mullewef ekyl] ozvmere cequqiu dmagré o obtgimvdirecdy & pérrespondingox y
| ower 20 al kylcomp pf f,atnwb pny aming orsfkylamiso gropn, bring presqnt merre%ed[ er r]
are 20 hydrogen, wm ot Yorm@yer al kyl or I ower al kenyl or

taken together form-a part of " a heterocyclticring and nis 1 to 4, any

hal oal kyl or ROOC substituent being produced ‘shpsequent to the above _
ammonol ysis, or |) reacting an acid chlorﬁﬁe of "a-conpound of formula [err]
25 (.8 h-an am no conpound of the
formula [err], wherein [err] have the Nea& n debated in formula | above,
any hal oal kyl or ROOC-substituent being pro- duced subsequent to.the above

ammi nati on, o010 m) f@annhad@maanf@tmapoadmgacomwuﬁdémrﬂmaiefrrula [err] 30 10

30 [err] dehydratlng &) cdehydeatinp with cegrurr@Ohylelzation mompochd obformufa subj ecti'ng a
conpound of fornmula XlI|I to direct hydra2|nohy515 with a hydrazine of t he
formula' [err] wherein [err] have the ne&a %dlcated 7 '

1, 549, 8315 in formula | above, any
hal oal kyl or ROOC-substituent being prt te sgguent to t he above
hydrazi nol ysis, or o) treating an aC|d dd‘o a conpound of formula

XVITE wite a hydrazhig:, g, is hydrogen, lower alkyl, phenyl, alkoxy lower alkyl, substituted phenyl,
. pyridyl or aralkyl, or an N-oxide thereof to a correspondmg compound of formula Lor
15 d) hydrolyzmg a compound of formula _ _ 15

R,YN. -. :

COOR' '

R
" to the corresponding free acid, or
. ¢ :l) reducing a compound of formiula XII to the corresponding compound of
- ormula

20

S el

or e T _ o
; ’ 51) “acylating a compound of formula XIV no a oorrespondmg compound oi
ormula

Ry . #CH,0COR

Ry’

25 any subsmuent liable to undesirable acylation being present in: protected form durmg: 25
this reactton, or : ]



of the fornula [err] wherein [err] have the nmeaning indicated 5 in
formul a | above any haI oaI kyI or ROOC substltuent bei ng produced

decar boxyl ati ng a conpound of. for mula XVIII, or q) heat i ng a conmpound of
formula [err] [err] 10 with an al kanol.or an aral kanol , any hal oal kyl
Mstituent being formed subsequent to 10 the Curtius type reaction, or r)
ogenating a conpound of formula [err] XXV wherein [err] is benzyl into
t e5correspond| ng free am ne gnge gdikanoyl atl ng t he com 15 6 pound t hus

obtarTed—anytat Udl Ryt T tT o or—coyano—substrtuent—berng—forned subsequent
15 to t§&¥§$ @géﬂmxvmup orﬂleaé)sulespmatqwgmn@;ofMd of formaa [err]
in the il bk gaw:!:mttlﬂ RV INALYZ 0 [ elo (= i ng present in
case al Ipydna f forthuld 120y§i§|§ suc .a su Sti T ertrlt fug ur?ges{;ra | e and no

hal oal kyl substituent bei.ng present Lo 20 t) oxidizing an al cohol of
formula [err] [err] wherein hydrogen or lower alky, to -the
correspondi ng acyl derivatip N4 h'gfornula [err] 25

253wherein [err] has the ng ng gk in fornmula XX, any hydro%yalkw
substi t uent berng present i) /Ot ect &4 forntdurrng the above oxidati on,
or u) t%,gghgg ound of for .'-_rIV mrthla hydrazrne of formula
Cert) WERER A BBG itei, SR o e EgEgiy! am o o v
amoni a,subaﬂuentbem MM&edmuﬁt&gr o ViR anARliGddedF! 0 0¥ lower al koxy
am ne, anyi)[ etactingthe/B-peition pldel3@ groupSof a.compound .of form .
1, 549, 831 8 belng present in a
_protected formduring the abovéf% _ctlon and any hal oal kyl substi- tuent
beldhg produced subsequent tgtpe 'Qfe reaction, or v) reducipg a conpound
~of fornmula [err] 5 - whe . ¥ |s/hydrogen hydr oxy, |ower al kyl or
| oner al koxy. and [err] is h oM 5 lower al kyl, or a conmpound of

for mul a witkaMdweK¥ik1 l{lﬁﬁl{}eaéeﬁ & I’E&F!g am no or
aryl.am ben, a iarar uc&druydr;ﬂgxgmmeac&@;j%ﬂ:ﬂ% t]kg“tgrsg cor respondl ng ani no
.conpoung @b trigt the %Poswyamstsubt- ofl @ compound tdft uent bei ng
produced™® TmfsB “fl’r‘f%méﬂ%‘t?@@ 2.t i on, or 10 w)

introducig |ntro t he 3-positkrQn
i odo substituent any hydroxyal.

f e conpound of fornula a diloro, brono or
“or.-am noal kyl substituent being present

i M3protected formduring t fal ogenation and any hal ogasated com 15
pound wherein Rl is hydrogen X r d¥lited subsequent to the above

hal ogenation 15 step, or Xx) convertl ng.a. .compound. of - fornul a R [err‘]

wher ei n all& hifto, [cﬁfnb }md R, ha.loa]kyl substltuem bemg formed subsequent to the produc- '

tion of compound of formula XXIII, or
k) subjecting a.compoind of formula XII to ammonolysxs w1th an amino com-
pound of -the formula H,NR;, wherein R,, is hydrogen, lower alkyl, hydroxy lower
20 alkyl, lower alkenyl, aryl or the group —(CH;).NR, R,;, wherein R,, and R, are 20
hydrogen, lower alkyl, hydroxy lower alkyl or-lower alkenyl or taken together form a
part of a heterocyclic ring and n is 1 to 4, any haloalkyl or ROOC-substituent being
produeed subsequent to the above ammonolysis, or.
I) reacting an acid chloride of a compound of formula

¢
with an amino compound of the. formula. m1zR1s, wherein R,, and R,; have the
meaning indicated in formula I above, any haloalkyl .or ROOC-substxtuent being pro-
-duced subsequent to the above ammination, or
m) for the preparatlon of a nitrile of formula
: ,
30

XXvliI

dehydratmg a corrésponding —CONHz compound or .
n) subjecting a compound of formula XII to direct hydrazmolysts with a hydrazme
of the formula HN(R;,)NR;, Rla, wherem Rie; Ryr and Ry, have the meaning indicated



20

20 is group a),

phenyl

formul a OAc [err]

9 wherein [err]
formula XXXVI I,

b) or. c) in formula [err] is |ower aIkyI and [err] is

9 '”}”*”'“ ' 1 549 831
i s hydrogen or |ower alkyl and A and [err]- are as in
any [err]-hydroxyal kyl substituent being present in
prot ect ed fornrdurlng t he ‘above conversion, or 5
conpound of fo
[err] wherein

Jprr] and R ar XL of

converting a
;nula XLl into a correspondrqglcenpound of 5 fornula [e;r]
o 23P8 s o il o

10 aa) oxhkdkzing am:fmjnwmboﬁ aﬁmmm;moxkoomst&uﬁﬂbmwdﬂa@seqnnmund of
formula [err] XXX shenbnse kyidryz

15 [err] are as in thgﬂﬁ ‘%§g¥§

-in a protected fomnhﬁwu

of fornmula [err] Z&eabovematrﬂmavnmmermm:mfort he for nul

20 [err] wherein [err U@@BhGHQH%W'or pyridyl and [err]
is lower sl koxy or dra%ﬁg? Ay p&ﬁgﬂg?§$$%ldlng a compound of foermul a
[err] wherein [err] are as in fornula X/ ,Noraﬁg) honol ogating the -R2
in the neani ng of am nonet hyl,
hal omret hyl , nethyl, acyl g V~vf _
pounds of fornula I above to hrgher ha '
5 dd) preparing conpounds of fornula |
being an isongy to ound of
somgr to g;i:hwquﬂ%yorl aQWAkaﬂJl ‘S.?(} hﬂ]&fkylesﬁl%sﬁxglg g%ﬁ\ﬁf‘@ﬁ gubaﬁu
substituent present .m dwénﬂpummdummmeMthahl above 10 in an
anal og thereof corresponding to formula
f) or g) above, [err] repreys

substi t uent
cyanonet hyl ,

formul a |

group 10 e),

above, [err] is hydrogen and V represepts_ rogen. or |ower al kyl, except
that in formula | with A being structrﬂi)‘3 My S NOt nitro and [err]
15 IS not nitro substituted, into sof r espondi ng.nitro, cyano, -

chl oro or- brono subst

cyclrzrng a cgﬁpou

or

8

25

stituted am nonet hyl,

“fR group a), b) or c)

to the above hydrogenation, or
s) alkylating a compound of formula :

* in the 4-pos1tlon, no substttuent w1th dctive hydrogm bemg present in case alkylauon of _

such a substituent is undesirable and no haloalkyl substituent being present, or
t) oxidizing an alcohol of formula _

wherem R,, is hydrogen or lower alkyl, to' ‘the correspondmg acyl denvauve of the

formula

wherein R,, has the meaning as in formula XXII, any hydroxyalkyl substituent being
present in a protected form during the above oxldanon, or

u) treating a compound of formula XXXIV with a hydrazine of formula
H;NNR,,, wherein R;, is amino, mono- or dialkylamino or arylamino or with amimonia,
hydroxyl amine, a lower alkylamino or. a lower alkoxy amme, any R./R, acyl group

alkoxynethyl |n com 5
wi t'h ﬁn [err] substrtuent
ant no

but wherein A represents t he

% gﬁ‘t’g ﬁg‘gﬁ‘dpresent
sﬁyéuﬁfe% 13 prddSQ8 bubRgucde ©ONPOUAC

10

e kiR P %ﬁ?ﬁﬁ%ﬁﬁ?&ﬁrﬁmww

25



20 hh) converting a conmpound of formula | above wherein
20 is group a), b) or c) above and R, is hydrogen, into the cortesponding
—-Ne-oxi de thereof ——or i) —eonverting—ar—N-—oxtde—of —aconmpound of formnul a |
above wherein 25 ' [err] is the group
a), b) or c) above and R, is hydrogen into.a correspondi ng conpound of
formula | wherein [err] is al kanoyl oxy, or jj) converting a conpound of
orrmula I above, wherein 30 is the group a), b) or c) above and R, is
kanoyl oxy into the correspondrn conmpound 30 of forrmula | gbove wherein
& QS hvdr oxv.._.or kk\ (‘On\/PrTI_lP?A % r‘nrmmlnrl of formila l but wher ei n
A IS [ enkihg br&ehﬂ]bﬁfbrd%cwa&rﬁ)ddﬁﬁg&yeabaﬁwbacﬁdn a8 ayraNEkyl uba- al | phatié
suIfonyhmgﬂmhpmm&nﬁomﬁhpammMk@ypendmmgNCOnpound of fornmula | above, or
11 v) reducing a compoupd sfformyla) 11) converting an anal og of a conpound of
forniula | ahove, wherein Ais theggroup f) above into the corresponding
compound of fornula | above, or'nntnnreactrng a conmpound of formula I above
wi th et hyl ene oxide or propyTa/ xi'de- in the presence of a Lewis acid
‘catal yst, or 5 ting a conpound of the formul a g
5 [err] with ethanol-amn (or x#xval kyl substituted ethanol am ne, or
00) resolving a racem c CcOMB of wf ormul a I above or an anal og thereof as
defined above into its optical enantioners, . pp) converting
a éorrpoW:ﬂbhmgﬁb \Jeweg plkyd g EWI“B@W{%F@(}? hydeogehr | ned 510 above
into a b 2GR PPRIPS E S RWR abl e acid addition salt by reaction with a
suitable acid, any R being |ower altsyl. The general reaction schemes shown
on the follomnng five sheet's’ A to é ek, e |IIustrat|ve of several of the
reactions useful to produce CGN§ nds: of the formula I. 15 I n these
icated Ris lower alkyl and A [err]

reacti on schenmes unl ess ot
15 and [err] are as in for l.. 1 %¥%Xbbvi ous to-one skilled in the art
that certain of the substitUehts«may" be attacked during the bel ow reactions

but such .vu) nerabl e groups be nodified b r.after such reaction is
carried@m% :élig' %‘ ﬁ? erformed with the

COKG €SP Qtfltnd vereductx err -] buyb any N-oxide
noi ety preyénunmmcmenlpxﬁnﬂiwméncﬁocqmb@doffozmulazo VMl will be renoved during
the conversion [err] [err] [egr] Jerr] [err] [err] [err] [err] [err]® 12.

[err] [err] [err] CA

a chloro, bromo or iodo substituent, any hydtoxyalkyl ‘or aminoalkyl substituent being
) present .in protected form during the above halogenation and any halogenated com-
- 15 pound wherem R, is hydrogen being produoed subsequent to the above halogenanon - 15

step,: or .
x) converting a oompound of formula

®)

XXXV

wheein A is —C(Rq) =N— or —C(Re) =N(—0)— - -

is group a), b) or c) in formula I, R, is lower alkyl and Re is phenyl or mono- or
dxsubsntuted phényl, into a correspondmg compound of formula

QAc

Rw—c

o




13 1, 549, 831
13 [err] [err] [err] [err] [err] [err] [err] XLVI [err] [err] 14

1, 549, 834 ———I4-Step [err] Conpounds of
formula I'll -are produced by the nrtrosatron of .conpounds of formula I1I.

Such a nitrosation may be effected by "in situo fornmed” nitrous acid. _
Reagents which may be enpl oyed include (1) alkali met al nitrites, i.e., ;
sodiumnitrites, 5 in the presence of organic or inorganic acids, o @
i.e., glacial Jacetic acid, and aqueous or 1.549%370N" aqueous solvents; (2) ¢

9
alkyl nitrite
such as aﬂ,(al cohol whe:ﬁn@u:ﬂapﬂtoghnhyk!mo&ylb@hor for exanple, dinethylform
am de, and (3) a nitrosyl chloride gaseou olution in an inert solvent and
in the pres- ence of an acid. acceptor supyr'i di ne. Such a nitrosation
reaction should be effected 10 . at arsunth™~or bel ow room tenperature,
i.e., in the range of - 20Cto [err]. An anmino 10 group or an al kyl am no

group present in t%@d d“ i e:@‘ ’éEFeEVdWM‘g‘“ SH'é‘e‘ﬁP‘E“F&ﬁ%ﬁ"r‘o‘n
reaction,s e. g.s by Enve m} d b fortrtd QLE Ghd £ Gorkas r,,erroveq
at a conveni ent | atfesmufat age o the reactl on sequence. Step ierr

Compounds of fornula I X may be produced Ry the reaction of the Corrpounds of
15 formula VII1 with' dinorpholinophosphilni c chloride. The reaction of
formula VIII corrpounds with the phosphdﬂf ng agent to yield conpounds of
formula I X is acconplished by treatmen rm,rl a VIl conpounds with a
strong base sufficient to ionize the f xmrrpound to formthe
correspondi ng ani on. -Sui tabl e bases 20 e al kali metal al koxi des,
such ats potassium tert-butoxide or sodi um nmet hoxi de, 20 and al kali netal
hydri des, such as swreisshydri de, and al kyI | ithium compounds, such-as

n- but yl I|th| um The reaction tenperature ..!-e- from[err] to [err] and -
the reac- tion is carried out pdeferably aproti c polar inert solvent,
i.e., one that would solubilize the anbient—salts of the fornula VIII
conpounds totdbdly OR,,aid R;@RSS infémblh XLLYr 25 Preferred solvents are jgo
ethers, e.g., tetrahycdadf enidizingos catipoyndeé fomule SXLIT a0 ¢ comespdading esmgound oD 5

di et hyl f or mam de. fofmylas oy dent that any amino or substituted ami no group
shoul d bespresent is pro- tected forminghis reaction step the protective:
nmoi ety can be renoved afterwards at any nveni ent stage, e.g. subsequent

to the formation.of conpound of fornul a;,?(l\l("o Step Il or [err]
W bgt:condensed with the anion

30 Conpouads of fornmula II1l or fornula
generated from malonic ester of the fo SR ®XEOOR wherein R is | ower

al kyl, to produce conmpounds of fornula“ ¥4/e dhion is generated 35 by
deprotonatr ng mal onrvgmrﬁ‘sker wth a sui tabl e strong base such .as al kal i

nmetal or 35 . _ _
15 @: 15

Ry, and R, are as in formula XLII, any hydroxyalkyl substituent being present in a
protected form during the above ox:danon, _
.bb) reacting a compound of formula '

| "L(\_))
s : ’
R‘ '
. Rg o w _
20  with a nitrone of the formula ) : , 20

RN\ xLv1

‘wherein’ Rza is phenyl substituted phenyl or pyridyl and R,. is lower alkoxy or dxlower
: alkylamino, yleldmg a compound of formula



al kaline earth netal al koxi des, hydrides or am des. The reaction of the
formula I'l'l or I X conpounds with the malonic ester anion is preferably
ef-fectedi-ra—setvert—such—as—hydrocarbons,—e g benzene,; TO0l Uene,
hexane, ethers e.g., dioxane, THF, diethyl ether, DW, DV5SO etc. at a
tenperature range . of bel ow room t enper ature to 150C pre- 40 ferably
[err] to [err], nost preferably roomtenperature.

@0 Step [err] Corrpounds of the fornmula V are produced by the

ecyd boxyI ation of corrpounds of;s4vfsm fornula |V by reacting the fornula IV
ofrpouTd—wWr tiT—arr atrkal T metar_Nydr oxt dg-sach_as NaOH oT ROA TN a suitable

sol vent such as al cohols, et h&rgypPRE0O at ‘a 45 ‘tenpéerature f-ﬁ‘nge of
roomtenperature to reflux te )t uirg; preferably [err] to 45 1000C.
Step [err] Conpounds of fef re gwoduced by the nitrosation of

e With nitrous acid generated from
for example, an alkali 50 k nltrlte .alkyl nitrite or nitrosyl

chl ori de, by-reaction with organic br i norganl c . 50 acid. Suitable soI vent s
for the whe{emdbeandBnareeamtfqrmﬁaKh&Lude et hers.al.coho ol s, wat er, acids, *e.g.,
acetic aci,d® bt % Wk subgtifed eact i on may be
cargied mmgf o‘gi‘F"‘nl 1y Yo ikes e?\l’y{’éﬁ%’%raturg is hot
critical. ﬁxanng compounds of formula 1 above with an R, substituent beinglan549, 831 *

15 Step 1{oe=1rt o Bypivypxy loweralky, ot he for mJI a VII are produced by the reduction of

conpounds @ gpe of §g dhen or with zinc
oo s M e TR Bl QR S DR " o o
~ conmpoundy, fpbr gabdvell a VI | - concurrent SI de pro uctl on of small
anounts of several possi bI e | s i.e., conmpounds .5 of the fornul ae

_H

[err] It should be notéd that above reductive step:mould reduce
vul ner abl e groups if. presenty [err] such as a 7-position [err] or' a

7-position , These ourp gy R eh% d I ace.ld by met hods known in
gen V erms Qéu
the art 2? MI with Axgengr:tructﬁ:e £), R, is not m¥rdo and Step.[err]

Conpoundisnafm tﬁkﬂ;liﬁtﬁthl(hdrreﬁ:bﬁlufg , éytop@hibrdoy b fohﬂsﬁberaﬂeht on ofs fornmula VI
corrpoundvmﬂqsnfag WQIM? aci‘d-ort ho ester of the formula [err] 15
wherei n R i88) | GlEing & compound ofiformuly | g hydrogen, |ower- .al kyl al koxy | ower

alkyl or halo 15 lower alkyl, .,,Q%;.
catalyst, e.g., an organr c or i NOr

_aIIy in the presence of an acid
anlc acid, eg., p-toluene sulfonic acid,

phosphoric’ acid, etc. ﬂ | 00 per at ur e. .or above, i.e., [err] to
[err], in which i nstance t -i,za' t corrpound XI'l occurs '
spont aneousl y. Techni cal ‘@qui vaI nts of 't he above. ortho ester include
ortho am des, 20 e.g. the ®dinethyl acetal of NN dinethyl

f or mam dg S\ it cDbipound, or 20 hexanet hyl rr_et,hanet riam ne;

ni typi | es, a%t?gmv%m po]’n m\ﬁsltasgvewha@udat es, eg.: [err] Iggis 'evident

reattion. 25 Step [err]
25 Conpounds of fornula Xl may. pr med - by the acyl ati on of forrrula VI |
com pounds with a corrpound of "the fornul a- [err] wherein X-is halo and

[err] s“@‘&?é@éh“qmbma@l Re\j4 hydnageayinip the sortespeydingNvesidegherepf, | substi- 30
tuted ph%’ny &L% m&roa[[g%]o 59]% a{,@gwﬁg&g‘ above process ste'p "
ene % chl ori de, glﬁler

i ncl ud net h S, I or1 nat hydr ocar bons, etc.
preferabl y in conbi nation V\Ath@iﬁl d acceptor such as an orgagn c or

that any ami no or al kylam no gr oui present has to be pr ot ect ed during this

&Sgani c base such as triethyl ne, .pyridine or an al kaline hetal *
car bonate. The reaction' may be Tect ed-at above or below roomtem
is the group a), b) or c¢) above and R, is hydrogen into a corresponding compound of

formula I wherein R; is alkanoyloxy, or
ji) converting a compound of formula I above, wherein

30 is the group a), b) or c) above and R, is alkanoyloxy into the corresponding compound . 30
of formula I above wherein R, is hydroxy, or
kk) converting a compound of formula I above, but wherein A is
—CH( R.,)—N( R;)— in which R, is hydroxy, acyl or an aromatic or aliphatic sulfonyl
group, into the correspondmg compound of formula I above, or



perature but preferably is carried out at roomtenperature. Conpounds of
the formula 35 Xl are isoneric in nature, that is, may exhibit either
of the feH-eowrrg—stereochemcar—35——structures{errT] [err] [err] Step [err]
Conpounds of the formula XII may al so be forned by dehydration of formula
40 Xl conpounds or isomers thereof with concurrent cyclization by
heating. In this reac- 40 tion step the neaning of the synbol [err] in
compounds of formulae XI and XI| is restricted to hydrogen, |ower alkyl, - :
phenyl, al koxy,] ower alkyl, substituted pQ3@y31 pyridyl and aral kyl . Thig
reaction step - :

. £ f therein Ao st}
ighyl ene glycol, hexarﬂ%)‘ljme e omr;%!;‘f“;:gft @ ‘H!lut% 1v°’°'d evherein rAe lrtBPnge of
16 [err] to [err] Eﬁr |;ﬁgeré OI 10! uro 1t €] eneomepr%rogene

e.g., rr r wthout
t he presence & cat al ys) sremnbmmwunbomhhfcrgmhgents Step [err] Conpounds b6f

the formula X may be forned by the condegsaj,i OR, reaction of a 5

conmpound of the formula I X with the anion {e erated fromacyl am no mal onic
ester 5wof the formula COOR [err]. [er 3Ris lower alkyl and [err]
is hydrogen, |ower alkyl, phenyl, alkc | K", . substituted phenyl,
pyridyl or aralkyl, to produce a Compourno forB'rruI a X. The anion 10 IS
gener at eds by deprotonatr ng acyl am no mal onrRe ester WI t h a suitable strong
base such 10 as al k.fah al ear . al koxi des, hydri des
or am des. The reacl rﬁﬁ""&? @ﬁfﬁ@ e?J} &Qﬁalo%%oﬁm no

mal oni ¢ ester ani orueru&d gFh a so vent suc -

hydr ocar bons ¢g. benzpeheconwha@mempdued(efrfeqnubtmNs oearg analogliheeofne defildd-, 10
di et hyl' et her, me,tl’ afma%‘!“‘:%fytaéﬂ‘rlf}&l“a’fﬂr“éd‘ breation Wi ¢ Wisthle1 5
tenperature to 1506a PFHe! gherid sEtemes B B B F6iRIY Hv0 QEkel ATRCE kel €.

15 Step [err] 'Co um-stsrecof semalrwltlﬂ réélcuoan fbrﬁﬂo’dﬁcetchﬂlﬁoﬁﬂfs ofithe fdemtldd by

t he decar boxylt&ti on ng.pese W % e

ISe{maﬁlkyl ol A RuBakBixi dedS
in a solvent such Fﬂ el S %s o E@%‘gel ow.
roomtenperature, | S04 Bdfort 60 chreactfoEERﬁrr@d bkt CThe (GRAEEREH M
formula X and XI neshekt nbt npe ilwolbat mlfoimtl o the oopsponddp Nexiled thereolSi t u
i nto conmpound0of f Wﬁ&&iﬁh“;@‘ﬁ) pay 4“' #78 & compounds of fgrmd o X120
are forned by the reattlo (aa F‘é{m‘(ﬁsf‘m ™ pounds with an al dehyde of
the fornmula [err], wherein [err] |s._.s..,|nférrrulal hut 25 any ani no

Majl y. any | - shoul d be present
25 in protected form The proted g iety ca wad afterwards, e.g.
subsequent to the formation of conpound of fornul a‘XI L Sol vents surtabl e
for this reaction step are hydrocagb@hs such as benzene, al cohols, ethers,
chl ori nated hydrocarbons. DM, .DVSO, fétc" with-or w{hout the presence of

or substituted am no group and. o@

wat er - bi ndi ng "agents, e.g. nole A*eyes 30 - at' above or bel ow room
tenperature, preferably fromro perature to reflux term 30 perature
of the solvent. Step [err] conpoundgs @af. the fornul a X ) y be converted

to formula XlI conpounds by oxi dat izofi n situ tu by oxi agents such as

manganese di oxi de, air, oxygen, c @\ rcatéd above, a final

conpound of forrmula XI1 wherein [er |s “am no b¥& donverted into a

correspongi ng conpound wherein [err!]_g( nitro or cy.a g.viala Sand-
X

@&? ;,,——* @5&
tak.




meyer reaction as set forth in this specification. Another nethod for the
preparation of conpounds of formula XII wherein [err] is nitro or cyano
consi sts: i'n preparing ' of f ormuta Vit——The 40—
| atter conmpound can be prepared by reacting a correspondi ng conpound of
formula I X 40 with a protected amino nmalonic ester of the fornmula [err]

erein Ris lower alkyl and Z is benzyl oxycarbonyl, converting the

ound of formula X, wherein [err] is benzyloxy and [err] is nitro or

ang, thus obtained to a cor- 144,831 respondrng conpound of fgprnula Xl as
destrioedabove tor step ferr—anmd—subjectimyg A5—tteTompouTd—t hys.
“obtained to a treatnent, wrth hydrmgen brom de in glacial acetic aed
yielding a conpound of a VIH mhéﬂ@ lerr] is nitro or cyano. The
inter- > 1,549, 31 nedi ates of
formula X and Xl need eurﬁolatf-,.I eucoﬂbound of fornula VIl thus
obtained is further conve ted-to the final conmpound of 'forrmula Xl via

reacting steps [err] an &&] descrl ove Step [err] 5 .

Formula XVII1 conpoun .0 J yzing fornmula Xl I conpounds

5 to the correspondi T feI y M theal kali metal hydroxides,
drblysrs iSc nvenlently effected in an inert

e.g., NaOH or KOH This
ar e aIcohoIs q g. nethanol, ethanol; ethers,

sol vent. Suitable solvent
amde, in conbination with
ctron step.at a 10

e.g. di oxane; tetrahydf. et

water. It is preferabfeytd

t enper at ur e’ bet ween r jexwoi | i ng point of the reaction
uring thls reaction step an acyl oxyal kyl

«1 he correspondi ng hydroxyal kyl group

m xture. 10 It is eyrdent_that
group present will be-hydrolyze

which in termcan be converted k 4o the acyl oxyal kyl ‘group at a
conveni ent | ater stage. An [: Gﬂ]- UQ irn-the neaning of [err] wll also be
hydrolyzed and_decarboxylated- correspondlng conpound 15 wherein

[err] is hydrogen.  The p¢

oa% of €i ntroduced froma fornyl or
15 hydroxynethyl ‘group

anaIkyI group present may be

. : orgespondi ng hydr oxyal kyl
conmpound whi ch nay al'so bé converted baék to the hal oal kyl conpound at a
| at er stage in usual I A it of formula XlI'I wherein [®rr] is

hydr oxyal kyl shoul d be ss_hal o- 20 genati on
reaction' step, e.g. i hy d¥Ypyranyl et her derivative
t her eof . 20 Step [err] Fornula X'V conpounds are formed by the reduction

of formula. Xl conpounds, preferably with I|th|un1alun1nun1hydr|de or an
equi val ent reducing agent. This reduc- tron IS convenrently conducted in an

i nert solvent. Surtable“ga ents are H tar bons, e. g. hexane,
t ol uene; ethers, e.g. et her, drofuran 2 dlnethoxyethane; or
25 mixtures thereof. R eherabl r&ﬁﬁntthrs reduction at  a

t enper at ure between about [errkhgnd th boi l'i ng point of the reaction
m xture, nost preferably between out, ~-pOC and [err]. N tro and cyano
groups present my be ajfect@ﬁ durlnghthl_ eaction step. Such 30

groups can be forned at\f ate stage'ﬁf/th;“synthesrs

30 Step [err] Corrpoun romul a @ ’bemconverted to corrpounds’ of
formula XI X by acyl atl Wi d amhydri¥es or acid chlorides in presence
or absence of an acid acce or This acyjation is conveniently conducted in
an inert solvent. Suitable I sm35 .are hydrocarbons;, e.g. hexane,

t ol uene; chlorinated hydrocar nethylene chlor- 35 ide; ethers,
e.g. tetrahydrofuran; dlnethyEfgg Preferably this acylation is con-
ducted at a tenperature begrfveen ou [err] and [err], nost preferably at
room tenperature. Acids eptors tha can be used in thrs reaction step.

are for instance pyr- Jtrieth potassi um car bonate. 40
iiEse

It is evident that a sub |§Ment *as [err] and liable to being 40
‘ - xxy ,

RiN Ny, AMHOOR - "1 NHCOOR
\( ) _ 19
H Ry Ry
HXVI ’ XXV
A H : A H




acylated during this reaction step should be protected in the usual manner
in order to avord any undesrred acylatron of such groups Step [err]
Conpounds o1 , .
pounds by knomn oxrdants such as chronlunttrroxrde and nanganese di oxi de.
This 45 oxidation is conveniently contlucted in an inert solvent. Suitable
sol vents are hydro- carbons, e.g. hexane, toluene; chlorinated

hydr ocar bons, e.g. nethylene chl oride; ketones, e.g. acetone; organic
acids, e.g. acetic acid; pyridine, drnethylfornanlde di et hyl sul f oxi de.
The oxrdatron |s3preferably performed at aifseogserature between 50 aboyst
- [err] andxth ;

about 50 [err] and roonttenperatq |s5bvrdent that any substltuent
present as Rl and/or R 'in the g of hydroxy‘dﬁ nmust - be protected in
or !

the usual ‘manner during this reg Conpounds

of fornmula XX are prepared by substy yugroup_in the 55

3-substituent of formula XV conpound oW th a halogen This reaction is

preferably carried out by reagent fr*as a phosphor ous halide, e g. . .

phosphorous .trichloride, phos- S/tri-bromde or thionyl. chloride. This

reaction step is convenrently cggj:~ o 1,549,831 '

18 in an inert solvent or in the absence of a solvent. Suitable solvents

are hydrocarbons 44 e.g. hexane, M Ok, o, Chl Ori nat ed hydcarbons, e.g.

met hyl ene chl pride; ethers, e.g terrahyg n. The tenperature at which

this reaction.step is perforned is pre yxawtuated bet ween ‘about

[err] and [err], nost preferably betmeen amé err] 5 ~and room

t enper at ur e. o

51t is evident that any [err] hxﬁronglkyl grqup shguld be protected in

case a conversion into the corresp¥nfi ng hal ol k \f rivative is

undesirable. Step [err]; XX, Xg:E; aeads - or T axX can be react ed

such that the hal ogen in. the. tr- 10 nt* i s. nucl eophilically

di spl aced by other nucleophilic- grou such as an anrne (Xvi, 10 wherein’

is hydrogen or lower alky and R" is hyer encuhp r alkyl or acyl), al k-

oxi de (XX.) and cyanide (XVI1). In the _i;?n step [err] "a. conpound .of
no

formula XX is treated with amonia or onmdralkylanlne A conpound
obt ai ned wherein R and/or R' is 15 rdgen' ‘can, if desired, be
acylated with a suitable acylatrng ag nt Th|$ reaction step 15 can -be
effected kn the absence or in the‘ﬁf §ence of an i . solvent; Suitable
sol vents are hydrocarbons. e.qg. NG’ F g} ed hydrocarbonh
; e hers

eg. nethylene chlor- ide. chlor - ethylether

t et rahydr of uran; di net hyl f or mam de, dr- nethylsuljoxrde This reaction is

preferably conducted at a tenpera E et ween apo%% 20 [err] and the
%ﬁ appl yi'ng pressure

boi I'ing point of the reaction mxt{rg with or Wit
20 above at nospheric pressure. (iILs Vi@t fpeopnd of formula XV
her step, e.g. using

wherein [err] is haloal kyl has t ptoduced i. f

t he correspondi ng hydroxyal kyl defivative as star&rn material, in known
manner. 25 - The reactiogy . [err]. SV nrentlyeffected by
treating & compound of- .. 25 for hmnth‘aﬁ gl kBl tal al koxi-de;
preferably in the presence of & . $8Pvent t abi’e xaol vent's ‘are

hydrocarbons, e.g. hexane, tol uene; Aethers ‘e, g."tewr ahydr of ur an;
di et hyl f r manmi de, diinethyl sul foxid !— ohol s corgesponding. to. the. :

al koxi de used. Alternatively, a of formy glXdis treated with an
al kanol "in the presence 30 b ganic _pase, -e.gw pyridine or
triethylam ne. The tenperature to e appﬁbeg/Tor‘ 30 this reaction step is
preferably si.utated between about 0C ang’t he boi lijhg  pei'nt of the .
reacti on m xture, nost preferablw room-t telir € -and” about . [err]
with or w thout using pressure.ifﬁi= nnspherrc ne%i%g
L3 - K
R¢ XL _ . Rg xuv

oo

Rg X




It is evident that a conmpound of formula XXI wherein [err] is haloal kyl has
to be 35 produced in a further step as indicated above.
ve

to.be pro- tected during this reaction step and depr otected at a | ater
stage. The reaction step [err] is convehiently effected by treating a

onpound of fornmula XX'with an al kali cyanide, preferably in an inert

| vent. Suitable solvents are- 40 hydrocarbons, e.g. hexane, tol uene,
}ﬁhers e.g. tetrahydrofuran; dinethylformanmide, 40 dinethylsul foxide. The

ﬁﬁerature for this reaction L8B3l s preferably situated betldeen. room

terrpera 5idp 91911 the boi ling point of the reaction mxture, nost prej;erabl y
be- twe dL%frf Y1 %él'"dﬁﬂb sthev dent tfhat also.in this step a

. conpoungh DISitH & ni F y]“in%t ormed” ﬁ?‘f has to be
pr duceaeagwmavlﬁebmav hecm[ﬁdyapmdﬁel(llﬂalhﬁ witiieey,dee., sodium nitrites, 45 Step
[err] fﬂ%lapsa si%ralmsehc dr@duetteol@rwrof canpounds of
forml a qblﬁ,ofl, sovmtmﬁm EE °fé“lf§;“pal | adi um or Raney
ni ckel . aﬂht,&nd@&-m&dsﬂﬁhl&id@@asb&sﬁ‘oﬁﬁ&ﬁﬁ' lﬂihxol '?: -t he presence of an

nlle)rt smé aﬂ@&m@&bb@h spyriding Sv}chsaxtrosauomudn hhhld(baem e.g.. hexane,
to

uene® 2 {‘m Pbx t°?-'h° dﬁee!emo 50 10 on i s
pref er a mém Lok @péf t enper at ur e, and
t he boi itramgwmnﬂtte:efa e\em&mseqt&ndm xture, pr ef erably at room :

t enper It desi r ed, pressure -above atnDspherrc pressure can be

appl i ed- ' I dent that any n| t ro -cyano or .additional hal oal kyl

stit gofm X may by t"et‘ﬁ&'l‘"?a,Of ompivinds Ofo bel¥ ornmed at a
kb II 07 olmopho 1c onde 'Ph

| ater sk ting agent to yleld co rrpounds of formula
XX aaoeonipd.wtntbw bgatmeeenftfo Mge @gusg g‘ma,eﬁlt@lehyde with an

org anoni?t“ orpe'a wmneﬁdaeftam t@ﬁ@ﬂg@&g&r&n@k tags al kyl lithium

reagentand 1§m

£ Proygdipm “&ﬂwﬁffrt s# vent.
Sui t abl & mstikyy &ibiu ontem % ol uene;
- chlori n%!}a%f &%%%ﬂ@f 3 ﬂcrewgggrd ,Cbie thaﬁemﬂa hers, e.g.
digt hyl ig r ‘HE?g?‘létt ©r atfiges pactigllyt i on i s preferably
-1 2% dlmethylformamde ™ €8 tetréhy&“ ﬁgﬁ or dioxage 5’4‘9“@3 fmides; e.g., - 25

-19 conductle# eaiﬂenath‘aed’tip@mﬁrbldfﬁoiﬁiﬂkéﬁﬂiﬁlo%m#lkhonld[b@bfegmﬁpﬁo-[ err], nost .
- prefer "g ety reaitivnstep diecprotict mlmmm&eeelgs«mfmmmsht i's evident that
‘any carBOAY PO o6 TReetiss i favestion of @mpqundsefdormele qIL has to be pro-
t ept ed SipiiNg rxhirg reaction step. Since an ROOC group woul d bg)uaffec.t ed in
the step Compoundd & folmusd! € o@f&&ﬁum&t b cdented" f production of the
C ONMpou ngsnepdted from malonicestérof titformulax| | ,ﬁ§y bgfn&gsvflﬁgm?ﬁ&ea{:orrespondr ng

al dehyde with protected a-hydro éal kyl substltuent in the 3-position as
starting material. Any cyanogs ORt uent w1l have to be fornmed at al ater
stage of the synthesis. Step . or [err] 10 Oorrpounds XXVI'T  may
be produced by direct am nol yms of conpound of fornula 10 XI'l (with an
am no conpound of the formula [%‘P‘Pl}) or by conversion of XVI Il to acid

chl ori Ogherefy s lg;é,; a e Wbl ent achl or| de and subsequent
[ €85C-  tByOdepibtobdtin gﬁnaa»amﬁcﬁap@ b?@tguir@%ay%sggf #RLE Have the neaning
i ndi cat%‘lﬂerﬁm&@ﬂtdmmdesmdndes or am:des Time reaétidp off @¢ fofmilsSTIEGIVENi €Nt 1y ef fected

in an i §; ) PIHC & anion is Sfeayseﬁn;lgdmfa alvgmlsuctgﬁ Sui t abl e
MB[ D " o e pthet, o .
e ;gme,ﬁj: SRR S R R

sol vent
t eA0r ahwehahlioﬂ(amooac réferably. rgom 4R yl fo?dram de,
di et hy - oxi de, hexanet hyl phosphorr c triamde It is preferable to

perfor ctlon step at a tenperature between about [err] and [err],
gﬁﬁﬁ .

nust pr hedermpula o7 Progysed by the feérrthyl&r?a of @P\PT“"““appl yi ng.

at rmsp F. ‘HLV%?Bg f drozide)() pressure. It is
evisdentred atura&)s &ﬁgﬁs@ e SRRY Fi %%:attbe forﬁ?d subse-
quent t16096k oduct | on of the forrrul a XXVi -corrpound

Step V-VI-

Compounds of formula VI ‘are produced by the nitrosation of compounds of
formula V by reacting 'same with nitrous acid generated from, for example an alkali
50 metal nitrite, alkyl nitrite: or mtrosyl chlonde, by reaction with organic or. inorganic 50
acid. Suitable solvents for the nitrosation réaction include ethers, alcohols, water, acids,
e.g., acetic acid, DMF, DMSO and chlorinated hydrocarbons. The reaction may be
carried out at about room temperature although such temperature is not critical.




The step [err] is conveniently effected in an inert solvent. Suitable 25
sol vents are hydrocarbons, e.g. hexane, toluene; ethers, e.qg.

t et rahydrof uran, chlorinated
chl orobenzene. It is preferable to performthls reactlon at a terrperature

bet ween about - 200C and the boiling point of the reaction mxture, nost
preferably between about [err] and [err] It is.evident that a hydroxyal kyI
substituent has to be protected during this reac- 30 tion step.

30 Step [err] Formula XXVIII conpounds are forned by dehydration of fornul an
XXVI| com pousds where [err] and [err], BM&8Hydrogen, Dehydration is 15
a(r:]f:orrpljl shed by regg‘; &ﬁnsuch as phosphorus pentoxide, phosphorusoxy §
chloride in a co Yo t ridine,
hydr ocar bons, e. g. fol@3aVE e.g t%%@fonﬁﬂ %ﬂ%ﬁ%ﬁ%ﬁ%&ﬁﬁﬁﬁmﬁﬁgﬁ%

met hyl ene chl ori deredtm@fwhbi t hreéomat:pmdmnqnsofccmm of] forpula Vilewiger at ur e
bet ween room?errpejf%“f;j;gmgrﬂ" on ghymall arounts pfseversl possile ipoeEtico FPgRPYIAYr e, S
nost preferably be- Tween about [err] and [err] Step XII or [err]- 40

Formul a XXI X conpounds are for | .ect h ¥ azi no is or conversion to
40 acid chloride, e.g. by tr at wus) p E°a'ch| ori de, and
Is[/fe in formula XX X

subsequent treat- nment by a»hyd a2| né‘
have the same neani ng as indigated |nw'§aorrrul The sane reaction
conditions as indicated for the step [err] can aI so b&%sed for the step
[err] and the sarreMﬁouldben@sltmatahq o rductive sep lwoild radedet valnératddbgreups,df bei ng

af fected duripg th%%?g? %Hbﬁlk?%’é’“é}’h% ﬁﬁ%’éﬂf’ Ol Ehescogrespp guy-berr] .
conveni ent |y perfor Yioepods gy in s ars set? ™Phe absence of a’sol ven¥ |
Suitabl e sol vents seg Vipsixmcar bons, e.g: hexane, tol uene; ethers, e. g.

t et r ahydr of ur an; al COD@Apbunds biCthe msmhexm the:ﬂol&ﬂddCHy mamﬁ@rab&rmm hvits -
reaction is conducmmatﬂsvathtaemdha@mdottBQmeqﬁﬂamw[err] and [err];" nmost
preferably between 50 .- - about [err] - 3{1 %%‘Srr] The 'sane restrictions as
to substituents liable to being affecte 8uring this reaction.step. -
shoul d be. ol:nservedheaen Rridlowatﬂdl ﬁnurR,t:haydr@m;udwmﬂm,e&m{yamu}am)(\&halo Steptis

[err] Fornmula XXX i ﬁ Pﬁﬂ %@]’f g@ onc ,Iea&ua@)nrgwgggmmwthout
catal yst 55 an th “fv% % ){

conveni ent;l y ef:f ect Y4 M p-péch,ﬁar equ mhé?a a,tﬂ,o &tedincl ure
bet ween about20[ err garlﬂe dimethyl pmﬂeroabMN-aimﬂwl fm:}wxdanMNﬁ’ni'N"Mvent@O
that can be used i esté‘ﬁ"‘ﬁr e &Ry diceeniilspn sstere  gidagghnctBal’ o | ;
chlorinated hydrocarbg

anyHnfRNG! aﬁeylaﬁmg -grdip %ﬁp&s%mw Usef ul.

met hyl f or mam de, dumghi,slredddioizom de hexanet hyl - phosphoric triam
catal ysts 60 _ . re: fo_rxi nstance rret als such as copper powder -or netal

salts such a32 err - For nul-a. XXV, conpeunds are 25
formed by nodified %f‘lﬁptﬁ “ﬁﬂﬂ.ﬁ{ﬁ? f°n5’§d Prthe acylatiqn,pf dgrmply, VI gom- sy | |
conpounds with phogp or aZik " to form azi des, "_i'-.,e.,
fornmul a XXV conpounds; ‘and subsequemCODEai mg:oq:;o t hese azides 5. W th
an al cohol whi ch takes part in reaction The e format on

conveniently ge “@é&wﬁm% abo m

hydr ocar bons, e g. ¢ ke hydib thﬁ,et@pg&erib@t 36 '&fuwla.rhnaaim s
reaction step is @omvcedmm b,aﬁtmtbylmwwmdmbmun Terr] -
and [err], prefera o l_g bYISmmg%l{%mtgnge o1 Ao BpRsSsure
above at m)sphgg| c easesw ture, that is, may-exhibi® e difeatand 35

substituted am no- gﬁﬁmpspresent -has“to- be pr-o- 10 tected uri-ng this.
reaction step. It is-also advisable-to: use a-conpound of' formul a XVIII W t.h
prot ect ed hydroxyal kyl groups. Renpg alm(ﬁ t.he. f’ectl ng- group(s) can be”’
effected after formati on of conpoun f formil he conversion of the

azide of fornula XXIV to the carbanic acid est’er of 15 formul a XXV,
wherein [err] is |ower alkyl 'or ar al &yl , |s conv:eal ently effected in the
15 Step XI-»XII ' '
Compounds of the formula XI1 may also- be formed by dehydratxon of formula
40 XI compounds or isomers thereof with concurrent cyclization by heating. In this reac- 40

tion step the meaning of the symbol R, in compounds of formulae XI and XII is
restricted to hydrogen, lower alkyl, phenyl, alkoxy lower alkyl, substituted phenyl,
pyridyl-and aralkyl. ‘This reaction step may be carried out with or without, solvent, e.g.,
DMF, ethylene glycol hexamethyl phosphoric triamide, at a temperature range of




al cohol reactant serving as solvent. Additionally, inert solvents may be
present such as hydrocarbons, e.g hexane, toluene; chorinated hydrocarbons,
e g —net hyl ene chloride,—ethers,—e—g—tet+ahydrofuran; pyridine,

- 50 Fornu

J
trlethyl am ne. Preferably the reactlon is con- ducted at a tenperature

bet ween about [err] and [err] rmst preferably between 20 . about [err]

and [err] 20 It
evi dent that a hal oal kyl substituent present woul d be affected during
is reaction step and thus has to be formed subsequent -to the production
gonpound of fornula XXV in RAGM manner. Step [err] 25 16 QForrruI a

XXVI corgagatn S a3k 6 &, 3085\ Mrmounds gt 25

where [ résdn p MEM i i&d;lﬁjoe@ d hydrogen to yield a free anine

whi ch is a(ryl ated with an acid hali.de or acid anhydri'de. The formation of

the fresS XX s con- veni entI effect ed-in.an inert sqglvent. Suitable

B = S dipuckd Lt e S

acetic acid, acid anhydrides, mg acetlc anhydride, in which case the
acylation occurs 30 in S|t§ Rpreferred tenperature range for this
reaction step is between‘ro erature and about [err], if desired,
usi ng pressure above at m)sphe(l C pressure. For the acylation the same
reaction conditions can be use@O@R i ndi cat ed for the step [err] 35

It i's evidept_that y tro -cya ubs tuents has to be
Egﬁtf Fﬁﬁf#’m » of formula XXVI

formed sk e phe »

| N dgnowns igeiesRd by vl Ghed ,'ctehetwuara satmaar@gwp st oybe

pr ot ect egealf?rhmuh ; anetal or dilgline eadth tnbtg aﬁ@m oﬂﬂ%f‘éc ?Fé‘“l“ﬂf‘r elo;avat ive. Step
[err] 40 H‘%ﬁ | kyl ation of
formil a m dﬁg@”,ﬁﬁ%&’% l“ °’m&§,w|,&n; he presence of
st rigng bﬁﬁﬁuat&eﬂ;lsoftﬂ demfc,tnh& pl&lf@ﬂ:lyﬁﬁﬁn eiopgaieSSi um tsertiary
but oxi de, Thi s _reaction step S convem ently effect ed in an inert solvent.
Swtabléﬂaj’ﬁz’éﬁs are . h droc ons ol.u rltae ‘ethers, e.g.
.tetrahydrfogc dm wydE %m % eferably t he
reactlon,léoﬁol YMSO, DM¥FI G o,aelsvefmgr t- - [err] and

roogm t errpﬁpeituréeCommmns 1Sfrfe!=mula X abX1 eweabbqbebtatawé@m @bbut:on-' 300® and "~ 100C
It is evyesedinsiptipe comppundyef emelg ¥k present should not be a hal oal kyl
.Substitu vEL nsubst ituent -‘with active hydrogen in case al kyl ati on of
such 'a-t%tm ﬁﬁ?&%t&ﬁ&'@mﬁ&ma%&bﬁr&

h¢ f UihehSin R, ds 4sGf RaulbY, baxi dat i on of
f or 24l a mmmm@ apigo grenp and grefepblyiany REQ-g pecaresant | s h%r ogen or
| ower &ﬁ%" uo Mﬂ %ﬁﬁi fthé ST err] is hydrogen
or | ower ,@ ﬁ;‘;‘ . alcohol  Ecilol U DME, IV (i ncluding
XV)  conpDMSD; ete) with aivdﬁydttﬂxzpﬂen@fofwam-bmdmgsgimi e.grmdl@ul{reieve} wherein [err]
i's' a0ri noat sbevecer belew wom|tieperatyre) ARofersbly Atom|reas Rperatrei 18 reflagtemy on 30
conveni eH’t“P'V"' thesglyeayy | 1y an inert solvent. Suitable solvents are
hydrocarbepsmle,;m hexane, t ol.uene; chlori nated hydrocar bons, e.g.

met hyl ene—ctmﬁfﬁdaﬁtmxmﬁay&%ﬂvaﬂwdamamu&mbﬁ e.g. methanol,
et hanol ; oxidamhexbyo&ixz tsospcht 4s aangaudsaidioxnidey air, oxygedjetc. 1 549 831 *

21 8¥i ne dicasad ‘teh’e a?,l!ﬂ%fidfi?}ﬁb‘q{o in R, &Waturé bet ween
room t enparal e cﬁhn At fs"fch'oe FERCTT ON M xture. It is
evi dent t aAnoﬂi&i/MJ r the oﬁbn}oma&mhs cglfahiﬂabmswheae:dm. #r ot ect ed during
thi s reaoitoen cphe dpmammt commmx formn tVdI forn'gg subsequent
to #he plagerrempaynd can °‘F . [err]
Formul a '88?%“%“8 érel n erm] S hydrogen hydroxy, | ower al kyl-. or
COOR '
O—NHZ
\coon'

- wherein R is lower alkyl and, Z is benzyloxycarbonyl converung the compound of-
formula X, wherein R, 18 benzyloxy and R, is nitro or cyano, thus obtained to a-cor- : :
45 respondmg compound of formula XI -as described above for step X—>XI and subjecting 45
: the compound ‘thus obtained to a treatmient with hydrogen. bromide in glacial acetic .
- acid yielding a compound of formula VII wherein R, is nitro or cyano. The inter-



| ower al koxy and [err] is hydrogen or |lower alkyl are fornmed by reaction of
formula XXXI'V (including XV) conpounds wth annnnra hydroxyl am ne, a |ower

al kyl - +o————-amfAe—er—a—tower—atkoxyanme—Thrs TeactTomTStep 1S
conveniently effected in an inert 10 solvent. Suitable solvents are
hydrocarbons, e.g. hexane, toluene; chlorinated hydro- carbons, e.g.

nmet hyl ene chl oride; ethers, e.g. tetrahydrofuran; alcohols, e.g. nethanol,

et hanol ; organic acids, e.g. acetic acid; pyridine.. Preferably the reacti7n/fa

i s conducted at a t enperature between room tenperature and about [err] ifg/y

desired, at a pressure 15 - above at nodH#sdtc pressure

15 1t is guident T hgly ﬁE‘XfianE %H@'/x‘ireJde:H]:eﬁ&Médﬁ‘BP ERmHﬁanOteCt
during this reactromusu1 rﬂﬁa&m d (;oﬁibkgé p@bd)uqorog:aﬁ $ 11 vixcredctigred
subsequent to the pmm-emrmxnwmmmm of formula XXXV.. Step XXX

or [err] 20 StepFﬂa IXXXVI corrpounds wherein [err]-is hydrogen or

| oner al kyl arg obt I knxééhg S@pounds
e.g. utilizing Ranay ¢y okelpordih é %’%H’% L’% a’f @‘2&9% ,ﬁiw NeOH o 3
conveniently ef f ectmthr'rmﬁtrydm meﬁutﬁeffec&drm abihat sivent

hydr ocar bons, ne& ‘énehanét esed sm@ﬁsﬂ fémﬁylf%m'cohol s,
e.g. nethanol g9 et h %m? m Pt gaﬁon%r}é - acrﬂ,
organi c acid 25 Qi d&mgmaﬁahbrcs@can prbsEht & case
acyl ation at the arhydmlyg:daorple Bivespopding: blydeaxyalkys group mhldhunltm

acyl at ed conmpound df® oup) 4t a jcogr lath |A9R9-5ro
reaction steppqt a fom ;llnz,, 15
preferably at roomﬁyﬂﬁmﬂmtg&@pm |gagp pfe&ﬁfahhfyﬂae

at nospheri c pressurtis n@@lon step yxeldmg Moorres)oedmgdardm aﬁ#ég'lso bqﬂ tro

1 G rLTe: "t he
compound of f g5 MUl et Vican g&,tgr,ﬁ o Q) m,,_r P AT hieRE X | S 20
chl oro, brono or |odo are obt ained by react- ing ornul a XXXVII conpounds

wherein [err] is hA®dErpXIVi h an appro rrate haI 0-. 35 enat i ng agent
such as brom ne, NG R R e “ s’ 35
reaction step i s coliGPiaRhL %é‘ﬁ&éﬂ iﬁiﬂv"?“m;%‘ %va

sol vents are hydro- eg:aém&lueﬁ,gmerh aierhylém-k,ueﬁbﬁy dixfdtieyethane; or C 25
hydrocar bens, e.g. mrr—ylthg

i norgani ¢ aci ds, e. “t T %%S’P‘H" gggbf?“’f’h a%?g;mt ed at

a tenperature between mb@u of groupd! Bredeltemdy Qe |aE@&bdFlﬂMEthﬁfrea&RE slef Bkt ON- 40

m xture dependdng ogrovphen befogped bt alsterditage of the synthesis.
40 It is evident that '{iroxyal kyl and am noal kyl substrtuent present

nmust be _protecr_ed %&thﬁﬁrﬁg& cfmgﬁ herrm B{{]ﬁﬁ; of R,

I S

must be different fy QB QLiE
hydrogen can be pr oiepwd This acylatiorcis bine@adyciontycraian mﬂaﬁr&nﬁbléetvédm | s

- COOR by neands of s.F@m,reénh ,tolut'-n%irtgf
M .'r: q“tetfégal YOIl
?d&&m

45 St ep [ er r ] For - a lﬂlll JoraLy,
al kyl, | ower al KOXYregpdsa %&pt&%){ha Eml%Eu

Qlcid .
correspondr ng fornukilae amate.n a peracr d such as neta chloro
per benzoic acil or. ta‘ﬁ#‘d“y F‘I"i”tt“ﬂ% ent as R, g %{%ﬁ m] i 540
| ower al kyl and R2 ’%g',fl f'?“?%é““f‘“o TL tor med
by subsequent reaction with an aci d anhy r| de The synbol A I n forrrul ae

XXXVI I and XLI staﬁEPKbY‘*KMe grougoa[‘err] The reaction step [er}gll is
conveni entsly effect ed $qmps md§ ofcle Wembe P&PPF@;!!! eﬂPW@,frfP'Sﬂ“gr com-

s
met hyl ene chi ori de; eaaroﬂ;arirgc hedeh &oruaegaﬂaﬁmd ﬁy@&hons %Hﬁtl -

1
PE£ y chi :
reaction is conductwnes,‘SSSa;%ci@ct ergpec adidsy esbeti:nmd ; Plguidinte, Elmth}'lfoamm!eerr] I t
i s evident th any Yal WE
pre- sent shod d beoat i %@,ﬂ%}ﬂ%?“ﬁ?‘g °5ﬁ"§?g‘§°§$;$%§n§ eelgt he %0
presence of tertiary amlifevidhothRtSany BHsitnGt tépthir MSRVEI/ordRG i the)mbdiRg BEANI NQY -
of pyrazol and R |hvdtdmﬂ@bnustbemmmgtheﬁsupymn@yﬂumsMMPfor this

reaction step An athA %‘y_&kkyl group present 60

55 Compounds of formula XX are prepared by subsututxon of hydroxy group in rhe -85
" 3-substituent of formula XIV compounds with a halogen. This reaction is preferably :
carried. out by reagents such as a phosphorous hahde, e.g. phosphorous trichloride, phos-
phorous l:nbronude or thmnyl chloride; This reaction step is conveniently conducted




1, 549, 831 22 may be transforned into a
hydr oxyal kyl , a hal oal kyl, an aninoalkyl a substltuted antnoalkyl or a
~ cyanoal kyl group subseguen o—t+ mit: 1 L potn :
XXXVI1. The treatnment wit.h an acid anhydrlde e.g. acetlc aC|d anhydrlde
for the conver- 5 - 'sion [err] is conveniently effected in. an inert
okvent. Suitable solvents are 5 hydrocarbons, e.g. hexane, tol uene;
clljori nat ed hydrocarbons, e.g. nethylene chloride; ethers, e.qg.
h drofuran dlneth Iforna .y di MTEL N Isulfoxide Aci d anhydri des
i?y v hﬁ. : ont s Thl'ls?'/eaci|on
step is uadvamtagent cuuxskh; a&riceoteeblvmt Sznm maydmwﬁaen room t egper at ure

and abo byrrocarbog,c ori :a & {err]

b Imﬁ %m&%tﬂt%&wﬁt @t;f%‘ iFat e and any
ds oxy bm Epirperprufer esent wth he ésterl f | e ur-l ng.. th| 8. .reacki on step.

St ep [err‘%lq:@rewmnaﬂm_#qy hydroates kylhgsoupi shoull bespretectedrin feme gl a- XXXVI | | are

obt ai ned ‘T’5‘°ﬂ‘°°°’f°@3?,dt“lgﬁg‘°’dli¥]r4°§§’b‘_, REAGTr nul a- XLI conpounds. with an
~al kal'i mg,a;kxa.b;tﬂpxxﬁp- oI - 15 hydroxi de.: This reaction step is *

conveni TRRIATRA ok Befchcted Gt @Rk the Shlbde Bl & 5.9lbsi-vent s are

hy &% ocamMsnudsorgﬂlcmnMd ltmitheemeteophihb eioin aick & dayadive ¢EVhons, 18g. net hyl ene
chi ori d&en schydragep or d byl apdoR utséwmmé%bﬂb’l oeacgl)s adet hanol , et hanol ;

di et hy PFEH Cﬁﬁ:"st _- ' _lsylcf, oric trianide;

pyri di nemmeia ﬁl%morﬁ-g,dlilfylamuQOA compoutﬂtob aiWHdRin éhh&/oiﬁ'ﬁﬁt ion is preferably
cofriuct dpiregen L gens 6 g mﬂmqlt@b@mian[lg:geqtmmmbe boilki ng poi nt of

the real e t”&.“@?’é KIrRenon of 4 ible gpl S[err] Formul a
XXXI X c%ph &}"" "";’Qﬁge'tglé é‘lﬁm@&d’ °"$:g§;}’m5 ma%ﬁ prmed by oxi dation
as I n Sﬂ!ﬂy Tﬁls rqacno icmﬂefdra\ﬁ'ly-c)ﬂtddcted at a’temperature between about -

gad oilitg Hoisk i thie, Téxetipn apixsurp with ar wobyappbegmengrea foroula I X com

- d Wik of | XL VI
-Eglégounémﬁng%%ga}t ,E%Mﬁhm&,% bl Ty and ferr)

owepta@h& y i kiipwrl rgameer. “al kyl -ani'io Wi.th -a strong base, such as, butyl

) T Tk ¥ effected by ypating a cqrppe “‘}de(lictlor?S([err]) i s
effecte mhm:%%:; l%‘ %&k?xt%’q&#ﬁgay&&ﬁﬁgﬁéam~ Vet 30 pounds such as

XLI11  adihesilfornanSdd, \dﬁﬁhﬂﬁlsﬂhﬂﬂ@bloﬂmfs%rris Bonsing @ G| alidxide)Gedide hydr o- car bons
> at@tna‘ewe of formula: XKtlhecased vethgm atdaﬁal mDthmnbe DIVBO.. React i on

ool s e

t effper a PR er at

pr ef er alkteYreacti M% QEE %ﬂfeme?{f&“ bﬁﬁ %Buent warning to
room tempbmatlthmeumpre’sﬁreabove netnc prss@e.t U cycli zatl on. .

35 4konl oo} f‘va GrFGE%P Pmﬂaa%mmerem)&lw halogikyl has' M)be XXI and XXI'Il and
corrpoun S i o lca tuLH'}?etsénP | bl QUR ) t he Bubst i tuent

[err]. I&cbmd:ﬁiﬂgfhheiamoa@cspinueépr ﬂlatt Rerdm PO on can Be. prepared by
honol ogat i Ghe rgaetignostepraXi>KVIL :sactnmmnnb’feffaqmrb@meatage campsp@lsids di scl osed

abqye. ~fmulp X ) felBrefsmbly &y sgipent. Suitahlgslventapre e converted to
e R

Qinlar
reactlorama@m bfih o ¢, Qb QéJndS of formul a
Xl | . Cotwsenabos 25)‘1Canﬂté60f’@rrrula I"A where Als [err}‘ are forrred by t he
coqyersw a}‘mm ﬁ‘%ﬂggﬂt asm‘g‘ ‘g,ﬁ ‘ﬂ‘héfé’l whessin ReisN- oxi des t hver eof .
Thi's conver ion 1 sk alTect ¢ y ‘oXidizing fornula I corrpound"\ﬁtth an
or gani C SppX-bRXIIA 45 conventi onal organic peracid, such-as peracetic

aci d, PET PCEHRpoatd of il XX e WrRRESy redifion e Bradbi §i0Pgitshaat C. . Can bes
utili ze&X widclydroginiuginga suithlile extalyaacg |pailad1ufiheRmy slekel This eean be effected at

'1

rogm t effef! F‘é“’“’t?f*ﬂya%‘?@‘e SENGE Fﬁ!"@ﬁb solBpfyi | ar reactlons as
des'cribg‘g?‘é , blr’%dg: gm Fein folmula 1" can
al so bebmrg_parn mtdﬁoﬂa&mtm&@:et ly[aeEoB tute ;feaastredn formula |I', for
50 iPress ranlveemvl&mmmécaabmmadl ower aI kyI group, i f desired, via the

cor esp %f ‘°"é'0‘i'ﬂ;‘§l1l‘3§ itEt | HepMy | o al kyl group
tsé) thg correspon IF]%“%@? °rm flfala”m °f°§?n esm. Corrpounds wes Sthe forml a

IA wher SweA XVe->XKIf | .may be then

Compounds - of formula XXII’ are formed by reaction of formula XV. 3-posmon
. aldehyde with an organometallnc reagent such as a-Grignard reagent or an alkyl lithium
reagent. This reaction is conveniently effected in -an inert solvent. . Suitable solvents are
60 . hydrocarbons, e.g. hexane, ‘toluene; chlorinated hydrocarbons e.g. methylene chloride, - 60
ethers, e.g. diethyléther, tetrahydrofuran, dimethoxyethane. The réaction is preferably




utilized to produce conpounds of fornmula | wherein [err] is al kanoyl oxy or
hydroxy by 55 nmet hods known in the art, such as, for exanple, a

al kanoyl oxy -radi cal which may be dbﬁVbFfed to the hydroxy -hy. treatnent
with an alkali netal hydroxide such as sodi um hydroxi de: An exanpl e of such

a Pol onovski rearrangenent is found in U S. Patent No. 3,296, 249. CbnpoundZ;;;

of the fornula |A where Ais [err] are formed by the 60 reducti on of -

corresponding forrmula | conpounds to conpounds of the fornmula 60

23 19 19549839 831 . _ 19

23 whereir_ferr] arg,g ﬁ:ft&{p%éb%emt h— ’f?i‘c&ﬁk?f& &&b&ﬁ&imle& ot her
err

conmpounds of the fq;bsw MifijRfatird] are as In forrrul altA

and[err] is hydrOxy, dcislevidant tiar aay cantenyl @grogp. incthé lmtwussmnﬂdh s tg)
reduction of f rwmﬁﬁ@%?ﬂ %"%ﬁ&vg ng%ggﬁg% NES,% any
sui t abl e redum ng gps,ﬁmgﬁ';éf g 1 in th
presence 10 OQdabstitufait @t €6 B4po ml My@tm@ubbﬁm&:hﬁum‘esebK:e of
acetic acid. In casfem{eéﬂtrﬂ]lawrﬂsﬂotﬂ'esmﬂms 10 [err] |s n| tro substituted it
is recommended to | borohydri de, sadi um.bor ohydri de.
These conpoun (1 .iﬁ(’? {?ﬁiaxﬁi @%rg Mfy W& Eﬁm’ﬂl m[fa”] 10’
UV LA roxysaj;?donhm gebyareatmer ' o s ks bsqi W et
tosyl chloride idgy &.gleby areatmerit ondshrphes OP argl sobseqiem geaggent
e.g. acetyl This pr?% W@mémmiﬁx%%g&sﬁﬂm@mnce of
an inert orgagc s L m XXV ?s'&m xﬁtaﬂ soR’EntrE‘? "iﬁleo'

et her such as di et I‘u}slgen&toharsoladﬂd Suitdble ablydits dJKyaﬂca

like. Suitably, an §& vl @lcohols, ¢ onetlmou@dmmotx dlhehylfmtndgrﬂl@m to '

accept the hydrogerf“ﬁ%& \SW Wg ﬁ"}%’t’fF |I} “ﬁ%dbly ’e“"m“t%g , an

aryl " sul f onyl 3§ e. 0. jootE s hm'i /i

halide, with 20 apm{mound of orrmlp a ove. Suitable acid ~
acceptors are tertiar halszﬂ'% hsﬂtugymw#efm iﬂbﬁe- I'i ke.
Tenperature and preé ':%E E\%@ f o el eitl&;ﬁ, : .-0f the
process invol gyng tdane;ﬁscuw 913 Rl ve tgs

t he correspondi ng ZErdmatbonsco-gmumhnoéhldﬂde chlnmbmiem lItAos prdferablean perfohe tieact i on
is nost preferably %?xcf%g bweer @01“9 e heilinscroishef e Feerlighheri c

pressure for the pr paﬁw B0 PobeGIPRAL HsGeNd
above for the3ponvednisep. Of corrpounds A to iA bear P}r‘{g an R, EhE’ﬁ?cal
ot her thag hydroxy Reduction of | A conpounds wherein Ais [err] w t'h

hydrogen in 30 St & -f-au-- .of pI atinum catal yst nd. acet i c aC| d |'eads
to I A" conpounds .wher i Ro M .1 ed h;f
wherein [err] is hyglpBsyhond Bk cﬁl‘d{. &Qij;anbreesa gt hx&glet)&f mJ' a |

unsat ur at ed. i #5ne bgemslaeatyrrdam h!mfroctﬂbms,le% h colnmie, Wlldrhat&l‘lh;&l&edr s, €.8.

anhydr i de/ pyri di ne Rftolas éhl“NG :ﬁ “’Fh?:g’%

and 35 t enper gl and s B L {2 "13"3’3? P‘é{‘l’tt 6'?fg’ﬁa‘{“f’i‘em‘r’"é‘§c{“f”6 Pt

effected at roomtenperature. . Conpounds. of formula | A" .above wherein

R is acyl, dg acepy KII o X WlI} &IXC sul - fonyl group, e.g. nesyl or an
yl. '

aromatic sul f ¢ ‘ﬁf ..%%Eﬁd%?“ a‘ﬁgfku %&é@%@e lﬁ@ndl nép

formul a | «unsat ur atg
condifiont BCindif@2q6CE: Of an

acti OI’]

noi - aqueous base, em@ning
i nert solvent 40  step KV I—>XXMH, caMilso betused ﬁmdh s&prﬁéﬁm—mm}amh tliaesamq

condi tions at 4*hi ch"‘ﬁ“t“:tl % () substivacys Ligble 1o EF"’#S 4 °am°“°ns@
example U.S. Patenty 2‘9‘5 fhfpavegn 8 eﬁ'ay be

converted to the amﬂeegagl réh; céhﬂs,aﬁdiraﬁfn&ﬁhol;ﬁﬁmu 40n of
the secondary m nels sqndycted bptweSu@hutéO"s&‘ednédNWsnmrdmle be

sccorpl 1 sneg . knofs éagg’ T

exanple, U S. Pate

45 Conversion of corrpounds of for rrul a'l V\/ner ein [err ] S am no t [ef corrpounds
Formula XXX compounds are. formed by decarboxylauon with or without catalyst
55 and with or without solvent. This decarboxylation is conveniently effected by applica- 55
' tion of heat; e.g. at a temperature between about 100°C and 350°C, preferably ‘about
150°C and 230°C. Solvents that can be used in this reaction step are hydrocaibons,
e.g. mineral, oil; chlorinated hydrocarbons, ethers, alcohols, e.g. ethylene glycol, di-
) methylformamnde, dimethylsulfoxide, hexamethyl phosphoric triamide. Useful catalysts
60 are for instance metals such as copper powder or metal salts such as Cu* or Ag*' salts. 60



- Fea

24 1, 549, 831

24 [err] S nrtro may be surtable affected by, for exarrple t he Sandrreyer

- Vv " ap o T i 3 9 eat nent

of a for mul a | corrpound wherel nbs is am nophenyl W th excess sodi um

nitrite in the presence of a copper sulfate/sodium 5 sulfite nmixture and
|1izing as a solvent dilute sulfuric acid may result in an inter- nediate
J\the formula [err] R6 wherein [err] are as in formula | which may then be

rted to an 10 anal ogous formula I compound. This process may be

b549,83b Wit hout isolation of the2dnternediate
f or med %’[k@ﬁi_ﬂgﬁv of the above foimula.ID conpound with phosphécds
tri br om oe FoRmA R eshpoal 48 iém&Oly iaddlfie® Cliius Bdcifd), B, Qp5Ll- ane at about -

[err] t ciohoF rfdrm(nalxvmu p&ﬁaqaemapwpﬁorylsﬂm egrmmat.mnpﬁ then subsequent
treat nerfermr m $ tleh mlﬂa Kﬁﬁ%m@om}# ehersmsenf hegting b slyesepaaides. whi ch is aI | oned

to co blw ﬁ:ﬁ?@ ) The azide formation is convemently per--
15 The r@/e&ahyaeﬁe I%‘ﬁ:% BB s S e E s SRa R cabl e in

pr oduci rigtweennaboys cnaodsdM°chprefenablﬁmmemegmnnec!ﬂdasixed,omldntgono group in pl ace

16 ni tPF"Gs“ o m ch’é n ounds of f ITU| . 1D, can be converted
hei Tyedds gﬂ Fjisjq‘@g%‘@ "bed dBove for the
nltro C XNIILI RS pro edhydroxyalkyl pﬁte&pﬂxg s)@d in the art- that
cert ai n beeffested sftigeformationof edyapo 20 ing tt e above reactions,

suclg as 38{3 Jm F?z‘ﬂf‘f%fr "pf‘: Y]mé‘f;ec’.‘ﬁ’:t‘pf‘ mﬁ ne, al co- hol s,
carSosy ottt Wpetinad it I Yo ™
ocke bonsj2k @ide t he above .
reactlom Exérfé'@hYdSO rerlém »;gm ghepfeagtion]isfop-ng - or prot ecting
ABHACSS m"“ preferably chetyieqn

gr ogps S QC.EZT S“ﬁ mﬁf“e"\ﬂfglfo
25 rrpoundfs:s Ex}l\Qha QU HR4hIRYT |séhsﬁtﬁtfaf£r:séml ssou{deserdffe&aydmgwﬁed By the direct
reacti onea@ﬁonfsaprmd thud hag oriecfomuld subsetpiented hel prodiection bfd@mpaundsfopy| ene oxi de in
the predermle XXV ig knowpmannsr 4 cat al yst (yi el di ng a conpound wherei n 30 v
I's hydr nxgv,_,mljyl) or. by ‘the reaction of a.conpound of the fornul a

30 2serr T TRRVE bofipbAlld dre mea[nﬁrre&nﬁr&f&éulwcva% Jhitasl + €x8ept that R
i's not awtemR0ls. mmmmuamnﬂdaymgeh tp amme iss tribrom de and

-'subsequé‘ﬁlt’mldr‘@ dl ol 35 anmime, a
1s, cIgrc1 % et hanol am ne as
1

1-al kyl (SHERYCEERS
sha@en i rcdtibacid,akid Qﬂhyﬁﬁde& Q%Cideﬁtﬂanﬁ é}'&i whi se the acylauon occurs
[err]  insitu The preferred tempetature range for this reaction step room tem-25 [err] [err]

[err] T IQS’f’C’f using; pr "Q%" fer'é'%f’ctl ng a conmpound
of formﬁmtﬁ06 s%nc‘)erfeéspoﬁ"lnﬁnst@%fﬁ? g W%Wth sodiumnitrite
in3she - presenemem‘ma afyOlifbalkyL it @8 lcpafiddubstitiedts TS 1oV FRfiedib-di | Utz ni ner al

aci d. Trfequmnpélpamslweomff thd@mpend of fermula XXVI inrknovaymiddger-It 50C-t 0 room -
_tenper at;grfj’lg dent st ag gminp giqupshas fadfe peAtesteds - 8 SRrpICH) Hig sorrespondings i ¢ h phosphor us
tribro f's e‘faf'ect ed preferably in an inert organic solvent such. as

di chl or GeptXI¥ReXXXIIBboUut room tenperature although such tenperature is not
cri4fi cal Fmaexxximmmﬁouidamc&mmw;dauquiﬂ)éﬂmhﬁmd Ritr cotb-t h et4panol ani ne or
1- al ky| Rgyndp wif ,,m%mm gsslefbﬂfwshdeedtﬁen situ, i.e., with

buto: reaction step is conveniently effected in .

a sult alg : lvenw are hydrocarbons, e.g. hexane, toluéne; ethers, e.g.
. _ teu'ahydrofuran, dlmethylformamlde, dimethylsulfoxide. Preferably the reaction is
45 conducted at a' temperature: between about —50°C and room temperature, most pre-’ 45
ferably between about —30°Cand —10°C. . -

It is evident that any substituent present should not be a haloalkyl substituent or a -
sugzns‘m%?t with active hydrogen in case alkylation of such latter subsntuent is
undesirable. '

50 Step XXII—)XXXIV | ) _ o C S 50
Formula XXXIV (mcludmg XV) compounds are formed by oxidation of formula o
XXII compounds as carried out in step XIV—->XV (Ry, is hydrogen or lower alkyl)

Step’ XXXIV—>XXXI

‘Formula XXXI compounds, wherein Ry, is hydrogen or lower alkyl are formed- .
55 by treatment of formula XXXIV. (mcludmg XV) compounds with a hydrazine of . . 55
. . formula NH.R.,, wherein R,, is amino, mono- or dialkyl amino or arylamino. This
_reaction js conveniently effected in an inert solvent. Suitable solvents are hydrocarbons,
e.g. hexane, toluene; chlorinated hydrocarbons, eg. methylene chlonde, ethers, e.g.
tetrahydrofuran, alcohols, e.g. methanol, ethanol; orgamc acids, e.g. acetic acid; pyr-




10 such as di chl oronet hane, at a tenperature range of - [err] to
reflux, wth about room 10 terrperature preferred The d|rect reactron of

catal yzed by a Lemns acrd e.g. tltanlunrtetrachlorlde boron trrfluorrde
etc. 15 In conpounds of fornula | and their anal ogs wherein a
ketal group e.g. an ethylen- 15 dioxy group is present in an

i m dazobenzodi azepi ne, such ketal group nay be convéerted to .the :
correspondi ng ketone by subjecting the ketal group toamld acid 3

()

hydrol ysis. Th@lketone can then he converth¥®® 2 secondary or tertiary 21
al cohol ‘whieh is raﬁﬁmmefmblyrm:ua@on ffh&dﬁo&ﬂ&th&&p&ﬁﬁﬂlb&ﬁ&ﬂ&oaﬂl&ﬁﬁaﬁﬁe for

t he above two stepsan ﬂ“mm@tqucupasmn Patent No. 3, 84
20 As stated above g ﬁ:@ S?‘g E‘E_ ‘Th
et hyl ene oxi desor p{.@py gggudﬁo,tnm, corrpo S . e.,

oxazol o type com pounds Reactron par arreters and condi tions.to effect such
KAV->XXV  see for exanple U S. Patent .No.. 3 868, 362.

25 - Some fupct s 20 PP‘H o owelﬁeiﬁ‘sdf ‘;gﬁ‘b gy, | ono Iiyor are

liable to attack 2’%‘”34 Y Rtadisy 205 1ooHhpoaiids GRHT ﬁg

shoul d be either' smﬁa&lwloWeroiyﬁﬁhe rredcwnrs&ﬁuc Snixriam ot heto

functional groups i wlveitn$ditable solyents arechydrdeashons bedhepaae, lnene Cebfppinaedchydesf  t he

formulae I, 1A and methanol, ..
Lo oo var 5 are HE ReF L NIRRT TP %J%%,;:";i;m

Ant i convul santl§ andabodG ceprasupar t i cul arly usef ul Wnen utilized.in, 15

i ntravenous and i nt ran!!rsscﬁ'i §‘ Baan ?fo‘hs“ﬁﬁgw£fbetmﬁm tion

salts' solubility ifj “Pdﬁ Regqueny &9 the “of some
representative corrpounds 0 present I nvention was determined in

st andard screening SeBKKXITﬁéX‘é-eKths whi ch were 35 enpl oyed in

t hese experi mfts vvereFoasulﬂfli K(ﬂveompounds, wherem Ry, is hydrogen Or lower alkyl are obtained 35 20

8- Cbl or o- 6- ( 2- chlor m of for sppgpounds) ing Raney nickel and
h . s 1s convemen effected in solvent. Suitable sol-
[81C:H benzgd'( g-z]?r” ne 6[ g hexane tolug ycghag?so c:%&:edrofurag, alcohols,e%'
or o- uormﬁhﬁ e,I Zaa £8- &cptic acid; organic aci
[ 1, 4] benzodi aZepi neaﬂgydﬂd%;, e.g. acetic aat}i,yalrlhy des dm lb tloncat the amino _group 25
2. 2 di net kyl hydr azi bl occursdm srtthu leadm - ound f uéa XVI It i lspre- '
8- Chl or 0- NN- di et hy| mbw pritelabl Gk Riahictii ﬁmﬂ N e e s e B e
4] benzodi azgepi neprasstmar boxam de Corrpound O.;
Ch

[1 . _ .
8- Chl or o- 3- hydtloxyngt o wmemmbsfoa]mdsubmum 30
[ 1, 4] benzodi azepi ne® ™ pmd“cm“f T‘%’%‘g‘g’%‘ﬁ%" and |
45 8- Chl or 0- 6- ( 2- flsﬁfmdmy.LXhS hydr oxynet hyl - 1- met hyl - 4H-i mi dazo[ 1, 5- a]

[ 1, 4] benzodi azepi ne™™ Formula XL compour(dC@aRA 1K G cEl):ro,Emodremuhﬂcsbwﬁdatbyrda&d in

the inclined s reenlnz ula XX WD eqmpaind hereets&zahlf}'d tCZIE’Q- cat _
test using i ndPcat effROeR8 vﬁ;ﬁ;ﬂggﬁg@%‘%‘ﬁ ﬂg"% ]%E'o‘s 35

mari zed in the fol |&Wo£k9 e a b@ne, toluene; chlorinated hydrocarbons, e.g. methylene chloride;

50 26 organic. acids, e.g. acetic acid; inorganic acids, elg, Suf@icOidid. Preferably the reaction

26 Inclined Scgeen is °°“d“°”°d B W*’C‘W"eﬂ about Qfi¢pd sherheiling pipt chwpranion

PD 50 100% Q‘C hydmxyalkgﬁhndl\mdglkyl substituent pﬁsemnﬂ(xs]fge p.o.
WSS e SRRy SR
B'QO gDp ﬁfglf é%qﬁ ndm% cor;lpoung Whﬁ‘ﬁ‘f‘l& 1?)—753(5%{’ by ‘means °f1§a°mﬁﬁ’é'l°'kg ng
1. ng/ kg p.o. ' ﬁem ox%auof&s contenpl ated by this invention, t he

novel conpounds of stb;exmmxxxvnnelxr.herr acid addition salts can be
enbodi ed .i n phar maceutRocadla BESs& cingomdé wherednRz i;chndrogearlmen .ilower dlosyit 0.1

k rerfytawp gzgmula XXXVIL
to about .40. gs rms*ln};gmm 5 wgﬂ?yragilg such a mm%hﬁr%m acid or peraoeuc acid. In the

50 instances where R, is lower alkyl and R, is hydrogen, a compound of the formula XLI . 50
is formed by subsequent reaction with an acid anhydride. The symbol A in formulde '
XXXVIII and XLI stand for the group —C(R;)=N— and —C(R,) = N(=>Q )=
The reaction step XXXVII->XXXVIII. is conveniently effected in an inert solvent.

" Suitable solvents are hydrocarbons, e.g hexane, toluene; chlorinated hydrocarbons, e.g.
35 methylene chloride; organic acids, e.g. acetic acid. Preferably the reaction is conducted : 55
at a temperature between about 0°C and 50°C. : :
It is evident that any acyl group and preferably also any hydroxyalkyl group pre- . -
sent should-be protected during this reaction step. Furthermore, the presence of tertiary
amino groups, ROOC-groups as well as Z in the meaning of pyrazol and R, is the"
60 meaning of pyridyl is excluded for this reaction step. An acyloxy alkyl group present ° 60




5 to species and individual requirements. The novel conpounds of
formulae I, TAand 5 ID and their pharmaceutically accept abl e salts can be
-adm ni-steredinternal |y;—Ffor—exanpl e;—parenteral |y or-enteratHHy,—in —-
conventional pharmaceuti cal dosage forns; For exanple, they can be

I ncorporated in conventional liquid or SO|Id vehi cl es such as water,
atin, starch, nagnesium stearate, talc, vegetable oils and the I|ke to
vide' tablets, 10 elixirs, capsules, sol utions, enulsions and the
enaccording to acceptable phgggagputical 10 practices. Cepjain

nd. appli -

833) R%"iﬁ’“@%ﬂi‘} %4 Wz%mggg‘% PE‘@‘P??F:\E' TOEZ% ggg)

and _a decar'rhe t&&ment vdﬂi)ahat'ld@ﬂty&idé,C@Sceﬁ(Sacﬁ ahydnge foflthala&llvérﬁat i on No.

' 45336/ 785 s%*X‘éIH cqﬁm edlnsarrhertﬁotvlemosw bva:mlres il lsustrate the
corrpound M.g% € ;% b 1'|' n Exanple 1. A
o0 o, ey SRR LI ,ﬁtﬁ ] | uorgpheny,) -2

oudly pffagted foém ergtfire it )I o pusf&m;an 0

bert9ene 'WH'?J}"‘%"&? % dl@ﬁcwth thyl amine wi-th.cooling in an 1&ce bath. A

sol ut i ong:af pie@tmdﬂ;ﬂtf&ﬁ duﬁé: j% ff"‘ﬁ'&ﬁfﬁ'ﬂﬂehﬂ?‘ﬁﬂl m of benzene was

added through a -droppi'ng funn I'n"15 minutes. After addition the

mxture %mXbHKLHd and refluxed for 3 hours. Water- (600 .m) was added
gt tot mmwlmﬁﬂm&(@wefoﬁﬁhlexmgmabmmwlal was 25 -
ﬂrat %ﬁ'@gﬁ;‘gﬂdo - d‘l}ﬁ’é.:i”’%e?“l “Whtﬁet!‘%%“}" gt of urtin. The wat er

I ayer vva&m gifn;tlﬁ, &¥ n&epﬁgmﬁg yﬁ{%eg Pover sodiunsul fate

. and eva dﬁdther'f h@ @t Q}H&fdrdnﬂ@lcdhﬂSle(éuﬁethﬁfyl ethanol; dunethylform—
e AR

. colTecte lize& from
met hyl ene chl olrhlndug/ etoﬁano ‘?%%Wgt? =pent Sodiumnitrite,

8.63 g (WZEI{;#.)?XI‘XQS added |n three partions over a 15 30 m nute period

to a soluti s;whcrym@flsis hfomulta- SXXVIIE hmadstﬁ;p&lenyl) 2-

met hy!| antY f5idasion 3s in step ‘d’?ﬂzepl ne.in 150 m- of glacial acetic acid. After

st |z}r%r| ngst‘t_Ofx,l}&R,ur at . roomtenperature the reaction mixture vvas diluted

chl ori dj extracts er e washed
D oot e eI Bl T Mfﬁ’ﬁ i G S e over sodi um
suI fat e mﬂmeqap@neaﬂadbmﬁtedbﬁhﬂyleﬂ iﬂaﬂd nglﬁv&lr lehxy\bﬁdil-low&B toluene to yield
' monglsse( Suck §isy oty Pertisivt butesideretchy | ani no) - -

g “}éﬂgég’ la"% 27.8 g, 0.4
s add rbbrd m%%&s‘a&%&iﬁﬁa &cp °5 %‘%l-f-n‘gggm TW{E Ré'i‘%%t t(Jt on of 90. 45 g
(0.3 i n)emmtanife clvhldrie- - he to) roﬂmmlh:;ahxe Afdeferably :

ami g0- 3H=§° @ tb@fffow a‘z@prﬂe‘ Hlﬂll Seqrent Yarmingateiredm tempasatire taci d. FoI I owi ng

.corrpl eteeg “@d ﬂvq ?foﬁ( % 86k Bha &9 nper3ture for 1
hour andcow@&md qhte y eoiﬁff ﬂ{tﬁé( dba&feada,m net hyl ene
chlori deanOtﬂ'dn@ommmtthn mmsneowvastbedrepmddu hamblbgaﬂmtsad/oanﬁdnﬁhen W th 10%

e e R

am no) - 3H IG Ghedfofjula A WikeredA ¥l IC (~—> )— are formed by
45 Thi s theatoeversa)h Of/\mrewplslmslfqt@dlallrm@mndﬂmtothem-omteh brﬁtdr'l’ta@m de and was added
Ir?BH‘R?H aSSI t - but oxi de

IZ)B ? ci
o, S B T g o

for 10 ra&mmtdas::ooﬂhm;wr&&e,torﬁhavmxaw:eoxm&ﬁpaatmrér ed. under ni t rogen over ni ght
at room te ns ms@a@ddbuve@@ the conYefsisn| Obsheaﬁdultsﬁmt of 50 ml of gl acial

acejy m};&‘% fz%g ﬁyt"’fa‘@%‘@m %.ﬁ,m(ﬁgxfmf& c bonate sol uti on,

.were dl‘l@ p@y@rormd&m Qhed iR tion“of the
r esi due léwepuikyd ghvap ol y| eI ded %&B ;}a

7-chl org-, G mmunydqfdhez : POy may be ‘then
(2-§l uorg e o H el g’ j;’lEzciEyal s, gp. 170-172.

For™"anal agSdc dn aerezdféﬁﬁ tmaﬂkaﬁ@ﬁ) Hdﬁhlw

chlori deh!yéptya 1nhetd£ Bydroxide uﬁtd:hara hydroxlde An
55 A ni Y& fsu @ qu t is found in U.S. Patent No. 3,296,249.

7- gyl OF Orducton 2} o@@f‘?&‘%%ﬁfﬁ&?ﬁﬁ bythe ; 60




27 1, 549, 831
27 5-(2-fluorophenyl)- 2H-1 4- benzod| azepl ne, 400 m of met hanol and 3.3 g
(0. 059 ! et e at-ed—t- e for 5
hours. After evapora- ti on of the buI k of the sol vent the resi due was
gradual ly diluted with water and the precipitated crystal s .were col |l ected,
washed with water and dried to | eave 7-chloro- 5 1,3 - dihydro - 5 -
(2 - flI uorophenyl) - 2 - (dimethoxycarbonyl mnethylene) - 2H- 1,4- 5
benzodi azepi ne 158-160. For anal ysi s recrystallized from
met hyl ene (F:)hl mz? de/ hexane mp 161 1¥9n§’5{9}a§§¥\6 Y , 2
was added{to a sol utlon_of 28°g (0.08 ' m maf 40+, 7 - chI oro - 1, 3 -
di hydro - 5 - (2 - fluorophenyl) - 2 - : ycar bonyl net hyl ene)- -~ 10 2H -
1,4 - benzodi azepine in 250 m gl aci al ITN\aeiid. . The mixture was stirred
at roomtenperature for 10 minutes and' | ;edAV\nth 250 M of water.
The crystal- line product was filtered off, waxhed with water, methanol . and
ether and dried to leave 7 - chloro - 5 - (? - fluorophenyl) - al pha -
hydr oxyi nd no - 3H - whbre R” z,elggaz di,gzepine- 1 5 2 - acetic acid nethyl
ester as yellow crystals, 38-241 (de - 157 --Chloro
- 5 - (2 - fluorophenyl) - aI pha - hydrox@fo_ - 3H- 1,4 - benzo-
di azepi ne; 2-acetic acid nethyl ester (11. 0.03 n) was hydrogenat ed at
at nospheri c pressure vvlth Raney nickel in a mxture of 750 ni_ ' of
t et r ahyidr of uran and™® $ddmrinh WM%QWWW&%@P°’M°W?@@F&Wf and
the filtrate was evaporated. The residue: ,t(vasNZO dissolved in 100 m of
met hanal and 11 m of triethyl orthoacet até( gd 5 m of ethanolic 20

i f

p

mnltr

hydrogen chl or§de (5% was added. The & heated to reflux for 10
m nutes, was evaporated and the residu i til8hed between net hyl ene
chl ori de and aqueous sodi um bi car bonat e “an" The nethyl ene chloride
solution was dried and evapor at ed and the r&3| dtie was chronat ogr aphed over
300 g of silica gel u5|n neth l. - "~ ene chlorlde/ethyl acetate 1:3
(viv). The clean fr g gg"c%rfbﬁﬁétf%’& 1849 & Is hydroxyedcd @ #pypgomatic
crystallized frome ' co is accomplished by an
net hyl - 8- chl or 0- 6- ( guidbl ue&&m egt:y °mw}m>ﬁ$ndm IApﬁwﬁﬁbiv@na?]mepm’;em’é :

[ 1, 4] benzodi ad@pi neoexnl&mbc ﬂqaqaetystmpnc l&@@pmce OTh@tltamdl tcase B, isoimeer e wado
recrystallized fronmfe m"'?ﬂ'?“ lydride, .8. soditm ) -

-5 - (2 - fluoro|ohff<?{o g‘me esafh%gmpo yﬁ?g&ﬂk%mﬂ&mgi 'co m;gshavmgan

di azepine_ - 2 - acetdsﬂ cﬂﬁmdd lfmni'onﬁsbred’loﬁv&rlallaﬁoyggro ﬁ}Bvx gﬂmdg ved in

a mxture of 7A80 i chigrid etra drofuran thanol by warying. 15
Raney ni ckel (20 g)@é?%é' gglml w gﬁeﬁtm °§§“;‘,§§ .

at nospheric pressur 19&: omtnSmy il sl el IR8PSuit By brl & fpadk i on
and the filtrate wasidelaperetid zorte ¢ #ceepenhdhsdmg@tha lqumeceﬁxen utﬂlzmat halidgai t h. -
t ol uene. . The r2si duégw% yhi(&d: fopy ﬂkﬁé ¢F-2- mgsyly halidey ithj o 3P
35 10 m of triet hyr;, 'g‘“?{ﬁﬁl 5 il %“ﬁyd‘r‘%‘é‘%‘“%’hrdnde
(599, the mxture vva &ﬁxdl’ s§uht><atefﬂﬁcﬁﬂalmsﬂll:t§ 6fSthe. fidst sa@é;oftdwrocess

saturated aquedus s

was separated, dri e nofcoé i bearmgan
crystallized from eﬂlhauxcﬂomynthtndiymhyl chI or o- 2-fl uorophen%

i m dazo[ 1, 5-al |1, 4 _beRsdveri pQunds, . |zed
from net h. yl effe ch‘%[ﬂd‘ﬁgfee’?ﬁ%ﬂef “W‘T‘é? Bﬁa%‘f%"%‘“ v\ &'tl{;re of3°
7.7 g (O. 02 m of net NYomfoufidsl o Fdméla tgttvﬁeuemahwaydx)ﬁaymetdnydmdu&mé&r-
i m dazof 1,5-a] [1, 4]rtseqmﬂmgi|ftamdp|ln:esa®erlm b'ateamerm opthe JA @onim thhfag

1 Sa; Oor,
pot assi um %sslhng%:%miﬁ. Ot cnﬁtl ﬂgmg?ge reac o;lls?g%tsgilfeettﬁed;q roo gn heat e

to reflux for /2 162 BOR R Ie ip s,{lhe
resi due:was acidifi Efday!NgxbrEp ngamsﬁIoraﬁeiommcasmf ylagidlp &uttsﬂ ibk Gonvéded ko Whi | €

hot. The preci pitat abt @ rgtndhsfomﬂel eagtivated @dneabﬁrtte#meeeﬁtfnn onmmedwett er

and vere driedgo yi e e Zs‘tiértiﬁ‘ I.%g hn iPwell 40
i m dazo[:|, 5-a] T1, 4] mz,gdieageggy fige t Ro.8@&bsls7.-0r ana yS| S 1T . was
recrystal- 50 |i zed flCom:qmcts femsla d 1¢medsdyrtetchazmdd/tetﬂe @owetfedusla In p.

271-274 (dec Exarfy aeraaed b Olbpf e gyposition. Such a
8- chl ore(6 (2)f uorégﬁm Utgn %f%c S%Qr!;‘g:ng] AGHOR TS 52 e pi ng

3-carboxylic aCI d in 2%ofkersion of?mﬁf:dﬂﬁlﬁl’df) ordi\ﬂaSI wherein R, is amino to compounds wherein

evapor ated and_ the m@v%@ewﬁ?igﬂ anmndo‘étthvémuhétah {




55 heated on the steam bath and treated with 2.2 nml, 5N potassium
hydr oxi de solution. 55 After conplete solution, the pot assi um salt was
=crystallized by cogolingih—icelwater—H—was coH ected,—washed—with
2- propanol and ether and dri ed in high vacuumat [err] to yield potassium
8-chl oro-6-(2-fl uor ophenyl ) - 1- net hyl - 4Hi mi.dazo[ 1, 5-a] [1, 4] benzo-
oy azepi ne 3-carboxyl ate hydrate as colorless crystals, mp. 245-255.
anple 5. A mixture of 148 g (0.004 m of nethyl '
chl oro-6- (2-fl uorophenyl )-- 4I—{- ﬂ azo[l, 5-a] [o1l, 4] benzodigzepi ne
. 6 met.hanol
and 2 niR, ds‘mmtmybmakabﬂmmuyoforehmmnsmﬁnﬁmm nld!eqeman at nosaJ5
phere ofthcrﬁﬂtﬂ}oc@‘é'h is replacechbst hiitse BoRa Thegatment) of ¢ farpulp b pompaddand t he resi due
was aci *fF®d with gl aci al acetlc acid and diluted with water while the

sol ution was still hot. The cry s were collected after cooling in
ice/water and were dried:in va Qto yield 8 - chloro - 6 - (2 -

fl uorophenyl ) - 4H - inmidazo[1, -a] [ 1, 4] benzodi azepine 3 - carb- oxylic
ac| 8, rrmpam@wp&nﬂﬂth(@@g; spdiyng) nitrite in the. presence of a copper sulfate/sodium . 5 Exanpl e
6' ulfite mixture and utilizing ‘as a solvent dilute sulfuric a_ché %y §Eﬂﬂﬁﬂ %xnmz- 7.7 g (0.02 m) of
nmet hyl g’mﬁnfgfr%efg z E f1 uorophenyl. )-I - met hyl - i m dazo[ 1, 5-a]

[ 1, 4] benzodi aepi ne 3-car boxyl
[err] 2.9 (0.05 m) of lithi
addi tion the m xture -was &

90 M of tetrahydrofuran was added at

i pum hydride in 100 m of ether. After
19pim nutes without -cooling 15 and
then hydrol yzed by addition m vof water. The inorganic material was
separ- . 15 ated by filtrati @ and washed wi th nethyl ene chloride. The
filtrate was dried and evaporated. Crystallization of the residue from

Met hy| erwherein | Ryy R4l R; abdr 8¢ hﬂaaxanfymyﬂaeldhdu thay thexhbe)convenecﬁto-an 2 - fluor ophenyl)

- 30 h QSX‘S? {p I compound. g grpcess map;be 4] berifodi azepi ne
o TG e B P 8 N o ) gk

ana| YSI Qne amaBout 23. P5°C. (although temperature is not crmcal) and then subsequent : 20
Exanpl e tigatmgqtrig situ with anfmodiacpreférably liquid ammonia which is allowed to warm

8- dfl or &2 B 2O ophen L b§ t}gdr oxymet hyl Jblerretrrg) 4H-_imdazB [, 5-al

[ 1, 4] be ag@,p[c Bin ﬁ &f gm L;qﬁ -0 of acti- vated

nanganes-espdﬂmg(b omﬂmﬂbmﬂuraaab'adnbbmrteerqmnﬁﬁngrcm Qha]dbs wour. The nmehganese

for/the P‘HO&IPP ﬁﬁan .washed we I wi t h,_met hyl ene
chI28r| d G,E ‘“ Rg& .:';'."‘ " was Lrystallized
from rretG}%%, X&B&cﬁﬂﬂﬂé osma9 Blo®ed 6 - (2 - -
fI uor Opftwrl)ﬁhi)able pﬂptectngtduybr modﬁeﬂb&ormhdalm@{rtacﬁe espquerbe B arrilienzodi azepi ne - 3
c,lgr b ot aehmrshod of madifying or etertg m%wbxp%&%fkm welldmovem. frogg met hyl ene
chI

Sehiar] de? Bl oanst at R P Ve 30 -
npl e 8. 30Aso|ut|onof07lg

(2 mmol) of 8- _chl or 0-6- (2 fl uor*zg_(%nyl) 3- hydroxyrret hyI

1-met hyl - 4Hi mi dazo[ |, 5- a] [1,4 zodi azepi ne in 20 of pyridine was
treated ywith.o of fhe }e&ngﬂn&)@ uﬂ co Ex%w? ng S oom tenperature
overnig 15,{3 Tnv.ﬁgﬁa@& @11 t&uﬁé,% §,§1ure and the

resdodue W\hhquenarhnethyl@okﬂy e\meﬂanEn compoundrif ormnle chl ori de and3®odi um

bi carbonate sol ution.” The organic phase was dr| ed and 35 evaporated? The
resi due did not crystal lize afihNeg™purified by chromatography over 30 g of
silica gel using nethylene ide/ g p{ hyl acetate 1:3. The honbgeneous
frac- tions were conbined a atgqgs yielding - . =

3- acet oxynet hyl - 8- chl or o- 6- 1o phenyl) -1 -met hyl - 4H—i m dazo [1,5- a]
{1, 4] benzodi azepi ne which did gt crystal lize 40 - ~and was
characterized spectroscopically.

40 Exanp¥iereir Ry Besi um t - but oxi de (26 g 0,232 m was added to a m xture of
300 M of di- ‘nethylfornanide am@\50 m (0.44 m) of dinethyl malonate. .
After stirring under. nitrogen m nutes a solution of 66 g (0.209 m
of 7-chloro-2-(N-nitrosonethyl - ' '
-am no) - 5z ekl as ﬁ%ammb&%pdataz@smonﬁm& &mbdﬁme&mm&am ph&f di met hyl

f or sam dﬂaorus tribrohbde/dad aﬂdeadt taetienBof Rk iftefmélliere [JED'Y D@lith &’hbﬁolm xt-uB®e was then
sl owl y humireed bajkyl tyubstinried ethpnglamping ror] ak&plkyl fsehstitated nﬁwm\a@we a [err]. After.
cool i ng T BEGTAUCHRRRATOR R nf of




glacial acetic acid was added followed by 1 1 of water over a period of 30
m nutes wth occasi onaI scratchl ng The precr p| tat ed crystal S were

col | ected,—w Ak y :

The sol ution was dri ed over sodr um sulfate and con- . 50 centrat ed to a

smal | volune. The product was crystallized by addi tion of hexane to yield 7

- chloro - 1,3 - dihydro - 2 - (dinethoxynal onylidene) - 5 - phenyl - 2H _
1,4 - benzodi azepine 4 - oxide, mp. 188-190. The anal ytical sanple was - '
recrystal- lized fromnethyl ene chloride/ hexane, mp. 194-1950. 55 '
A) A mixture ofss40.8 g (0.1 m 'of 7-chl or 549,83t di hydr o- 2- (di net hoxynal ong$ -~
55 idene) {5~ pienyT -2/ I, 4-benzodi azepi ne 4- oxl de, 250 i of,tz met hanol-, 250

m of tetra- hydrofuran and 1 N e‘spoonf ulY Raney nl'?fk | has

hydr ogenat ed at at nospheric J.QI‘ : /5t was renoved
by filtration and the filtrate s vapo Cry tion of the
resi due from net hyl ene chl ori dek2- propanol v el ded 7-.

chloro - 1,3 -
di hydro - 2 - (di met hoxymal onyl IDdene) phenyl . 2H 1 4 - benzo- 60

5;

1
29. . 1,849,831
29 di azepi ne as col’mielaaﬁﬁouﬁdsyﬁtfcﬁinﬁla IDYpanlﬂ:Ei&pﬂx&Bb Eﬂ:tm@ilain;psunﬂ of formas
recrystal lized froniDomg mdmgrﬂugm angep. t WWN‘ %’&I¢q o of Hf
crystals aith gn ﬁé’g E‘%ﬁ ,, emc' B) 5
Phosphorus tri chI or¢v oéohbi: cmpp,ageﬁg&mhpm (V&nﬁiha; of
57 - chloro - 1,3 ehc}ﬂhr ataleut-ro ¢12 tempekntoe taliiom, ot lbeI‘MQ)lOt-CnﬁcaL phenyl

- 2H - 1,4- benzodr é‘”ln?f’“&@ ﬁ?!m“&fl Tew e of 1-dflgl ong ¢ e
sitting at-roggn te :ﬁ{“ ‘E &%ﬁ“. u’:" 10%g
aqueous sodi um car bempkdurs g h—wn The ne c ayer was dri ed
and -evapor at ed. Cryst'&ieldrrz:atemmdﬁormhlelp@awmddewmoeﬂlyleneoxidcmr@ylpmpdnol and
recrystallization H’(?Fﬁf‘ﬁ’t?lyrf?%ﬁé % Tsmisasidoe & tipgispotetraghleridg,chgron triftuptider b o b
- 1,3 - dihydge - 2 ﬁWM&ﬁ’Muﬁﬁ%&ﬂﬁpﬂmlognﬁeremglﬂ&g;ﬂoupegzkhethﬂen‘l - 15

benzo- di azepine m moxngﬁnﬁpis pQiiay be converted

7-chl oro-1, 3-di hydr@ﬂE— etalgrOUPtoamﬂdacldhydmlysmThe :
5- phenyl - 2H 1, 4- ben %‘;‘"’ fg“)‘ s mdcgleugn of
sodi um 15 2ohydrpggndgovm 0 re our > under an

at nosphere' of nrtrogeAnsta‘fédeaboucﬂompohﬁdsroemmn mayhtdrr&ﬂ

diluted with 2.5 1 # @Pylwetondr E?eP t@@%ﬁr@ a};emp stal s
were col lected, wasBE WP RtAr LIS % F"e‘?‘? ®ld 7 -
chloro - 1,3 25di hy dr’ OSomie Zunctidnales eaﬁ)m"ﬁehabrahea:)dck 2Hs
1, 4- benzodi azepi nedging fermatiop - Oi\mnmuqyls@dmula MpThefetmnl]i be Elther auitably pioc al
sanpl e was 20 - ﬁ“&?‘r“f*"feﬂ FRAESn TR ether fictionalygraupy jysimilar manter as

20 Sodiumnitrite ( &mfomaaeqd@@qmrm ﬁxdstﬂérﬂ‘ﬁlia%oeﬁﬁcaﬁ' c@i025 1

of 7- chloro 301, 3 amdjadzljﬁdﬁ@alu aft usef(lnes tolscley Q) 1y datiods layd Afdcpnvulsdnts-anpheny B0
- 2H 1, 4- benzodra umrﬂarhen ma'e\emutandcmmuﬁthlermmraure was

stirred under nitro ! lize
out after.a fewmnuﬁaaan @QW‘ %ﬁ%‘%ﬁ%ﬁﬁ)&: s&l:, the
preci pitated ri*ﬁoduccmpk!!@mdie#emtsmsheidumth vvater dr| ed 25 and - 35
recrystallized fromte an |eId -

7-chl or o- al pha- hydroxyZI &ﬁﬁ'f\j:%?gﬁﬁi @‘@%ﬁﬁ,}ﬁh d| azepr ngggp(a,g@w)c aci d
net hyl ester, as yel a!fiforophery 1)- Rmahy?$H- (dec: loro - al pha -
hydroxyimno - 5 - hen Ilm!da@[-l,i-@l] IAA]MHGZ%W ne - 2- acetic
acid nethyl eder (3 6g %éﬂh gq metur@"ﬂ‘”%(?)m of 40
tetra- 30 hydrofuran an ]5 &g. Ra(@,)h Ringhal (1

t easpoonful ) was addeds-@ulcro3thedros 1- yldﬁy}anat ed  at :.at m)spherl c
pressure until hydrogen L}Etda@él:fr'ﬂaltlﬁmdl{@%ur and 10 m rﬁﬂOGBf)'md Pe

cat al yst: was r‘*ehrnveff‘%byd‘1l Jo-tsf@tﬂh mwe&,g,l_ -Se 1S evaporated at the
end azeatropiclly with tofmmzo rﬂﬁﬁmﬁ& - 35 (Condpbun@ k)i N 20
m of methanol . FOllOW}‘tr:]g th‘g addrtron of of trle}fgqtlsg;;{:;[&gg %gg{eaée
35 and 0.3.m ethangli | a ed to
reflux for 5 nggut el ’gbﬁt “’t,"léf’f %@%?&fﬁ&ﬁ&?ﬂ%ﬁ Mbned
bet ween net hyI ene chlor- ide and sat ur at ed aqueous sodi um bi car bonate

sol ution. The organi c phase was separ-

45



ated, dried and evaporated. Crystallization of the -residue from ether

yi el ded net hyl -8- 40 chl or o- 1- net hyl - 6- phenyl 4H1m dazo[l 5- 4]

[ 1, 4]-benzodi-azepi-ne3-carboxylate—which—46—after—recrystattizattom from
met hyl ene chl ori de/ et her/ hexane has a nmelting point of 254- 256. Exanple
10. A m xture of 739(0 02 m) of nethyl .

chI or o- 1- net hyl - 6- phenyl - 4H i m dazo- 45 [1,5-a] [1,4] benzodi azepi ne

3\ carboxyl ate, 2.24 g (0. 04 m of potassium hydroxide, 45 200 m of"
[ tjganol

and 6 m of water wasl Qggtled to reflux for 4 hours. zfhe nethanol

a y : ressure - . nas ~aci di fied
wi th gl a-. cial ac_e’t nelingd:$ n Jgeresther d'of wat er . ~Zhe
crystal s _BBFe ol ' ashed W an ield
8- chl or o~ 1- Aet hyl - 63 plmefkd P4H- i i Gaé -a] [ 1, 4] benzodi azepi ne
3-carboxyl i & aci d’zi,?' 4t b?f whi-f

B4ke g ?5 %ﬁ? Ps it was 50
recrystalli ped frogyetli Eget at es h:;? 0- 27 ( Exarrpl e 11. A"
sol ution of BO. 73 q1502 9. of met /kg p.o. 0,25 mg/kg p.o. -
8- chl oro- 1- et hyl - 6- phenyl - 4H-i mi dazo- [1,5-a] [1, 4] benzodi azepine *

3- car boxyl as eontempﬁadm& thiif invention lbeckoed wmunmm el dathule Ol - a suspension
o Acig aM)saltsfcan be mmmmmmwt diowa@fomlaz mm-of tetra- 55

ofu q&?ﬁ;‘ﬁﬁﬂ@g%ﬂg% ;ﬁf‘g%ﬂ@ gz ‘r‘ﬁdvvas stirred for 30
mnutesn;yl,;n Nif 2 of water.
The momga:pie;:pmtemnyaf enmﬂly;‘ hl@mdnabﬁ:ﬁamdlﬁtdhdoégelfbm.tﬂnrms dried and
evapor attEgplecicycambe incogpotatse i |%8He 6

-‘:ﬁﬂlhyl 10l - nmethyl -

ndth
ghk@{olhgw °Qg ég % ‘ﬁhel b@fbﬁg 3 gmépl ne as colorless

crystal s, Q%g o t&s areﬂalmed -se in Specification No 1,527,131 and appli- 1, 54931
ns| Nos. A :

30 Exan.@t mm% gg;gn, 45343/78 (Senal No. 1549 833),
49783 d
o 4ol B e - o,
[1 4] benzod‘h@ioﬂwxﬁge g ke malti of activated man-
ganese iy picgeratigns st rred at roomterrperature for .1 hour. The manganese

0 G R Sen ot 4 L BT K Si}&%g-zﬂ;é%ﬁmaﬂzgmmcnm

o

chl ori d&ﬁtht:de&ylhrhme(aiﬂecobnng e ide &th:hhlsoluﬁonjof 19024 (iyd) Gf | -4H i m dazo

[1 5- ]mz erz ewasﬁ g 815220 Exanpl e 13.
utes tl was I 1‘

i nusiazosﬁfméda m-washz@ ﬁiﬂﬁ@b&h@dr&uﬁﬂ Zii 74 g5 2 mol) vas

heat ed isepai3®d hd rlgtdramolphase amégnvg}a snifatef o%d }gﬁoiawr'ﬁlel n a seal ed

vessel . \y methelanipos "W&g@‘%cryst allized from

net hyl e gchBlem_LWftﬂW 6Bheny| -

4Hsp i dazo mz@pw@seadd&r @ohRO padenel Qvers 150! Or I39ss crystal s,

1 ks A ¢
m p. 15 minute p{rﬁd nd a soluuon of 30.15 g (0.1 'm) of 7-chloro-5- (2-ﬂuorophenyl)-2-

15 Exa ylmino-aH rh%%ﬂo@azewmeon pring for
8-chl Or&'ﬁ r %’ggi{ﬂ %ﬁwﬁ;@@?&;&dl azepi ne
el

3- gqr boﬂlﬁtoﬂ soﬁ Qt:l 1&d, B tHdend 29btraplcallyBifithy | anizse was heat ed
“at [err ]toliieoq tojy&ldtﬂSLgcs crude &cléeaﬁéa-ﬂu@@h@b'l)-ﬂ(wemg@bmtamwak 20
evapor aBHd: 'Prgwé elqu rogerp hyl.epe chl ori de/ et hanol
5 b Bazlaps;,i%;;ﬁ?ff“mi s ety %m' " nchsnal 3t bal
epm
npl e \ndiéuqnedmym!atw 3 tempeahgdfootammdem %d withcanpl e 15 25
zine o W e Sl e “?;@ GRS o meihy
ied 7 - rospmethyi-
[ 149] bemzmd)-m-&mba&ocﬂachmé%ue - ﬂate |1r110 X of met hyI ene chl4dride and 10

m of gla c'Ihis mateeitljwas dissplped it ﬁ@a) tni %@ﬁym s !qﬂg ®2hours at room
temper A e T okt Y188 ik e %Fe‘ﬂ;‘ée‘t“tué}%if‘o "gp‘ﬁi the filtrate
reaction mixture was stirred under nitrogen overnight at room témperature, was acidi-
50 fied by addition of SO ml of glacial acetic acid, diluted with water and aqueous sodium -~ 50
carbonate solution, were. dried over sodium sulfate and’ évaporated. Crystallization of -
the residue from ethanol yielded 7-chloro-1,3-dihydro-2-(dimethoxymalonylidene)-5-
(2-fluorophenyl)-2H-1,4-benzodiazepine as colorless crystals, m.p. 170—172°. For
analysis the product was fecrystallized from methylene chloride/ethanol, melting point - _
55 unchanged. - 55
A mixture of 20 g (0.05 m) of 7-chloro-1,3-dihydro-2-(dimethoxymalonylidene)-



was washed with dilute aqueous ammoni a. The nethyl ene chloride sol ution was

dried 30 and evaporated. Crystallization of the residue from nethyl ene

chl ori de/.et hyl acetatel 30—ether \anljnrl et hyl
8- chl oro- 5, 6-di hydr o- 1- net hyl - 6- phenyl AR i dazo[ 1, 5-a] - _
[ 1, 4] benzodi azepi ne 3-carboxylate as colorless crystals, .mp. 233-235.

The anal ytical sanple was recryst allized from et hyl acét at e/ met hyl ene

chl oride/ met hanol, mp. 234-236.' 35 ]
Exanpl e 16. 35 A mxture of 77gof gg(
met hyl 8-chl or & 6-(.2-fl uorophenyl)-1-nmet h¥b49888 i i dazo- [1.5-al

[ 1, 4] benzqdi azepi nes.&-fmfopra )-8 4-vlBaidthpid] 4do§ﬂtwtnﬁ{h%1 ﬁﬁds 329 (67659%)
hydr azi ne. was- heatafciboﬁ@ume:i'drwdefvm hehtedh ool keflux Thder

after evaporation s Gf; idup 3@s ga@ﬁlhswteéalt e’#te 5%
ethanol in nmethyl e %‘5‘; washeg Eﬁﬂ‘arﬁggx”gﬂgm Eﬁ Ted and
evapor at ed. Cryst al azqum., Qf tlbga.f S| ue f ne .
chl ori de/ et her vyi el de(fOBanalylsls)nnw@ ré&ywﬁllwrMmaw&m]chhmyi@em4mpmﬁd&zo-

[1,5-a] [d, 4] benzodi6a: eni ne. Q-c§rbo>6 c,aci d hydrazide 250
crystal's, m pyg235- ?3&’23? 1 igsz)lh;vr?);l?;yl ' 'mﬁm 5{11 ug 1o
met hyl 8-chl oro- 5, G2HH iwdie&od;azaiﬁﬁehml ac1d ‘The ok

[ 1, 4] benzodi azepi nerodn gemptranise|fort 9, mit@esah EOMWE@QTMGW&I

i sobut anol was heat ik g 3 f ot ShﬁQ) s gthanol g HEddised fadeaye
reduced pressysge, t?ﬁeaj:ggé,& tfﬁfm Eim% eﬁ,“g‘?‘“‘“&% F}m?dlmpfnf) yielg
8- chl oro-5, 6-di hydro- ]7-nemdsryl--5 -6(2phﬁﬁgob +ﬂphia-zt@£lﬂ:xy5nm] '3H - 14 - benzo-

[ 1, 4] benzodi azepi ned”!!@R!I&r |agid meghyl gstgnyf k- %m}ﬂv hydgggenated at a The -
oyt b s e R Sl S SRR S0
m p. 228-230. 2¢xanpdigol 18050 L&hétﬁhﬂol@f)d Giethyl oR R d S'®i olic 2
8-chl oro-1- et hyl - Ghmhmy:hlomel-(lsm)dauﬂdeq IhSmature[ﬂa\s&}almdnzuduxd mainutes,
3-carboxyl ate in 20%4# evgio t‘ﬁskleﬁ‘ HP&E;%EHEE? % ggnethylenec diprid §%> 30
with stirring under “Esot-“e &ﬁ*m‘?ﬁﬁ%&&?&&t FRLFISRE S00% @ Stk o o 55

was added and2gft erens ichiéride/eghyf 42ktatb 1151 (Vi) Thédcledn Gradtidns Iwe mdd fandreapoel | odi 2
was added. The mi xt aedeandiaeystailized fxorg ethey tv pield meﬁlnlfﬁmhtoe!@@rﬂamgﬂenm-t-mmyl-l hour

and was then partltj% ‘f%%ys%ﬁ! ]ﬁ%’ 0. d6%r1iGhattbe sppbyical
nmet hyl ene,chl ori de ﬁ?@aﬂ e&:e 0% i ‘?ml ayeréﬁ%vas washed wi th water,

dried and evaporated. Cry stal lization 60Examlecﬁ the residue from et her

yi el ded met hyPR08- ch$or7q- @1ﬂlmd|5rre( u° 5“»‘" e - 3
[ 1, 4] benzodi azepi ne{,‘é‘lﬁ%ﬁglﬁ % } Ygs diss “ : The
anal ytical sanple was. aﬂ&ﬁl&:}(«ﬁﬁ;@. sthidbpe@! atasspﬁem Sredae El%o I:!‘he [ err]

31. catalyst was removed by ﬁltrauon and thd filrdt® wB{3:Vaporated at the end azeotropic-

31 Exanple 1935 Pot aﬁm &?%%%?@ g‘@” ed emmo@?qymﬁggjﬁﬁ%m - 3§

a%

sol ution of 0.74 g or 10 minutes. It was then evaporated and the residue
8- chl or 0- 6- ( 2- f | uor ey fpesiyibne eﬂb&wmdﬁﬁﬁl fnb chioritk [add shivluedzs AatunpbisEbonate

3-carboxylate jin Zosomwnoﬂ‘hdm IChlomdmlmede’ascamlrw, ﬂ’@Fd and eyapdratedgndethe

. , m, -4H- 40
stirring for Rl h%cu?m th-
met hyl i odi de was a dédid,a ﬁ\&/ﬁ&ﬁ@,mp 7g..|.mmo m ure vvas a to warmto

roomtenperature within 30 mnutes. It was then partltloned between aqueous

bi car bonat;e and net hyl ne chI r| d The' eqr she .t h
wat er, dried ggd evgp ‘ﬂ it {1 ﬂémﬁ@ é x t ;¥ %" to 45
yield nethyl 8-chl onyaroﬁ:d 0 for[31/Dhaals] 1, 4]

benzo- 10, di az€m téd mﬂlﬂmhemutms sclified witln gladigt a¢etion from

ethyl acetate/ hexan’é"d‘fﬂ‘ﬂd’ﬂ%‘d HYEh ’cY" 'OJ'IE%CEFI” 5&_‘%‘5’9&‘ E@éﬂﬁﬁd‘? F 8 -
Chioro - 1 - gt hyl gmaglori ﬁ? EEE hg ?’ ankiyeis wgtgzepl nso

3 - carboxal dehyde Kzd &ofi,m ndwetmﬂydrt@ ioytatd,uﬁﬁdnwatbxmeatl ng in
200. m of 15 et hanol . Hydroxyam ne. hydrochl oride (1.05 g, 0.015 m

and 4 m of triethylanjne e‘x’yx%%of 8_ gm_rg_ -ddl;r? B-- q on the
steanbath until sol kﬂndaﬁﬂ ggg me pyme\mpor ated
and t he produch washesid sd e stemﬂatbyn tréatetl |vmh m xhl;]SN pomssmm hydroxxde solution. - S5
" After complete solution, the potassium salt was crystallized by cooling in ice/water. It - :
was collected, washed with 2-propanol and ether and dried in high vacuum at. 90° to
yield potassium 8-chloro-6-(2-fluorophenyl)-1-methyl-4H-imidazo[1,5-a] [1 4]benzo-‘ :
diazepine 3-carboxy1ate hydrate as colorless, crystals, m.p. 245—255°, _ :




water. The crystals were collected, washed with ethanol and ether and dried
to yield 8 - chloro - 1 - nethyl - 6 - phenyl - 4H - i m dazo[1, 5-4a]

= 1—4-]—benzod4'ezep4—m,;3-—29—_--- car boexal- deae—n%——n%p—{—ew—]—{—de%}—'lihe

anal ytical sanple was recrystallized 20 from ethanol/tetrahydrofuran.

Exanple 21. 8- Chloro - | - nmethyl - 6 - phenyl - 4H - imdazo[1, 5-a]
l 4] benzodi azepi ne- 3 - carboxal doxine (2.1 g) was dissolved by warm ng in
m of ethanol and 100 m 25 of tetrahydrofuran. The sol ution was

ogenat ed at atnospheric pressure in presence 25 of Raney nickel (1

'teaé’boonful) for 3 hours. The b&'@éﬁl/st was filtered off and tk& filtrate

was evaporated. Crystallizatig i‘ 4 he residue from - 2-propanol /et,d;yer :

yi el ded 3 -A aftpOseideyd oooBm) of §1C8-c1noﬂo-e-(mfoiwﬂen1) frim@henyl - 4H -
i m dazo[dzq[SrSstlllﬂbed&)dnabmi}chﬂa , 04 g (P.009 mhﬁilpyISSSmmlhjrdrm recrystallized

ea @ to-reflux for 3 hours under an atmos-
];E;O | O{Eﬁo n.'The Jghlano; was pama}ly evaporated and the re31due dlgéj t ﬁ F 1.7
a e lacial acetic acid and diluted with water 1 h11e the sojution: ﬂl ution o g
(0. 005 r’dysﬁ wereCdolldte® after It y&hg)hy sz N lyieldH | m dazo[ 1, 5-al

[ 1, 4] berﬂze@lom@eﬂumﬂlem)-d&l-tlhudawyl,s-elﬂ,é}bmeﬂmamleet-lmb-ed at rooms

t enper at TS 2 mBAST AT @es)- The hydr ochl ori de of :

8- ¢l or o- 3-chl or onet hyl - 1- metﬁ%h, f-¢.phenyl - 4H i m dazo[ 1, 5- a] 10

[ 1, 4] benzod abdm ¢ d. 7\ge(aozmy$£ﬁéthyl 2-@ilorby-(2dadréphenl ) Af metttyl iyl - 35 acet ate
and et he'FndaZPtﬂ 5-a1 MBezze‘aaza;ﬂy'i ¥ xm@tkﬂamllwlmmﬁrmmm met hyl ene

chl or i de‘l‘00 | fspensign 2b Aol :swn m&?gﬁmt i on.” The organic
¢l ifodahiO thate v,vf]m] eﬁ,éSl dugsfrom
W

phase wasd eij vaa@iaéxaafq inl
net hyI empdcltyl iiitratdae/aed Iwashe ehakeduyl&:e chlotider The fiflrate vedaldaéd)ﬁmt hyl - 1 - nethyl

Hated tiiL““Falﬂ‘? @tb‘éfm()chl nephi ch was heat ed
to refltf1 B{“’L i‘ﬁ@asoicrj Tegll 0.5 .g of
S0@0 um rmél Xilaﬂﬂs,m eJ Was evapor at e(ﬁn ané the'resi dueygas parti -
40 tioned between nethyl ene chI oride and sat ur at ed sodi um.bi carbonat e

sol ution. Lh.'r‘%né phase _%adﬁzqu S:v o ’htled _ _orrat ogr aphy of
i d54nd Do At

this crygfsjse ﬁi]l[ﬁi]b gg{mc ene chl oride/ et hyl
acet ate vited% chagl stidred bl PO tehpefRiR @ Vithe InadRtetty| - 6- 45

phény| - P‘“B’f!i tiprt and [washed welfj veithe celsnd';o'l'h;rﬁltass cryestals, mp.
163- W;%rgﬂggf wg Pe&f% ug}&iﬁfg@ ey anpl e 23.~

Triet hyI &fp 1] 2<on 214 ride, was added to

a war m nsthlyluﬁelcmmdaiettﬁl ﬁé’tatg/h(aﬁneoOZ m of
| or o- 1- net hyl - 6 phenyl ;E md zo- 50 - [1,5-a] [1 4]

be odi azepi Bk I bl N8R oM Xt HPe was 50
al | oned 1t;ﬁeﬂ$a.af1§l pﬂﬁ‘g@mm«%&ﬁ zuaﬁ]},ofv%gdﬂ%}? ta: evapor at ed and
t he procdubt2 my@c staeliyﬂmd;edftbyswddlhmu Vierhrieragae, e«remlgihehecryst als were

coll ect éﬂ" s draperefe B“gl:re‘ depressuge fe-s'd@was 5F(F't‘°“ orret hyl) - 1
- et hy levalpo o P CYhe did mfafﬁiiw &a azephne. The

anal yt i galg o aikgl @!Wﬁ%xﬁdﬁ@feycﬁ aeta&me rlmm@enaous [err].

55 Exarrmoes Pefe C@;hlne landy @M@ﬁhw-&ddors@r@-tﬂlmw of acid chloride
ar e(ﬂfwas@;g%*g%@ Hef'azgclg 5; Hp‘*d femd'a@!’me (Pibt FagPbIREAYE) - - nethyl 4-H

- |mdaz b ¥1|azep|ne - 3 - carboxylic acid and 1. 25 g of

phosphor us pent achl or|j de |n 2Bampie 90f 60 - met hy Iene chI oride.

Subsequent 3!'9'8 tﬂ’lﬂm@ r?é?@ -ion 60 was added
and e SR LG T a"se%ﬁyf?l‘m % 00 1 hour, The
or gsni ¢ ;e_pmﬂ_gnega 1607 2P Qf at yl &I |1 zagsi on o.f t he
resi due wfasmdmﬂover [ {1} mlpérbﬂﬁﬂre wis ther pwly leltbdomahe st@m- (2 -
fl uorop kgpt or lﬂn?isx‘g at_657 | ffter coogrLg to room temperature 40 ml of
1,549, 8 cn cetxc ac1d was a ollowed by 1 1 of water over a period of 3 mutf 1, 5- 1,4
ional scratchmg The rec1p1tated crystals were collected, she wate azo [ a] [ ]
bers@odi alistybiedd ir methylen® HidridRYThe Gdlatidh Rds dfed dvee Qe d sop. 220- 221
after r fdatt B ismall mei,i re;@ W%m&zeé/bh%da?@ oLf %Eoe 25.
2,2-Di Ry, so? .0PPY acid chlori de
prepar e 4afr§m‘;_‘a%é“m eﬁ&il %@uﬁ%ﬂl ror’r?iw%gsreg 0 8 - chloro - 6 -
(255 f1 uor aphenixjure of 3498 g (b1 m) of 7-chloro-1,3-dihydro-2-(dimethoxymalonyl- | 55
idene)-5-phenyl-2H-1,4-benzodiazepine 4-oxide, 250 ml of methanol, 250 ml of tetra- =~ i
“ hydrofuran and 1 -tablespoonful of Raney nickel was hydrogenated at atmospheric ! '
pressure for 5 hours. The catalyst was removed by filtration and the filtrate was evapor- : ' g

.ated. Crystallization of the residue from methylene chloride/2-propanol yielded 7- - -
.60 chloro - 1,3 - dlhydro 2- (dlmethoxymalonyhdene) 5- phenyl 2H - 14 benzo- 60




nmethyl - 4H imdazo[1,5-a] [I,4]benzodi azepine - 3 - carboxylic acid and:
1.25 g of. phosphorus pent achI oride in 250 m of methylene chloride. After
additio : = 3 ture w
stirred for 30 m nut es at roomterrperature The orgam c Iayer was

separated, dried and evaporated. Crystallization of 10 the residue from

et her/ et hanol yielded 8 - chloro - 6 - (2 - fluorophenyt -: 1 - nethyl- 10
4H - imdazo[l,5-a][1, 4] benzodi azepine .- 3 - carboxylic acid, 2,2 - i

di met hyl hydra- zide as a colorless product. The analytical sanple was _ 26
purified by Chr%?rmt ography over 30 faold anlﬁq?a’p W cilica gel —using 100% 29-

(v/v) . ofiegthanol lcliazepim*= fpydoleriess atjstahrmdelsm—usamasor&hglﬁtsaivbabzadstimm

g;%: gnSGChl ori de/ é.ﬂ,wxarseco?§[m§§;g:ﬂanon o m{nvpth mp 1 8—11% ﬂasrﬂb?t“ﬂ@ ¥Re1 g5 g

(5 mol) of 8-ghloro- 0~ OB} 2PhokgoraPRIamsHe )4 T Who uabieadbha shiliod I 9[gl0D1 &) of 5
[ 1, 4] benzodi azepi ne73-d:!amb -Idxhyda:c-m- (Zl-dim (mjmathn idenyl-phpmpﬂem{c Iazi-d

30 m of dimethyl f oPFPEH ovem bl PR eAfwa “‘5&% faroom
tem perature for LonirGmn “;%g‘ﬁa;/‘é fa eg'&;ﬂfﬁ%&» Eﬁd
pressure, at tibe enetoﬂm-pmpamlaiceat fgme\m lawtmm/z Misdat i on 6
the residue from et Iqmro aéét— y dérdue’aoxymg@lyhdth@r-d ~-phényl - ZFR- 1,4 benzo-

fl uorophewmyl) - 3 - ) {‘ n;%%ée

[1,5-a] [1,5] benzodns @ﬁ S %Wfi‘;“’ﬁaﬂ.féf‘z“ngﬁ "%ﬁﬁ“éﬁfﬁ{t’t b o-

i de/ met hanol / etshy| a;a:mxareaz,as mma faréihoi R @ndenal jtinbsphtke & aftiobed. Thcool 15.
recrystallized from“ta@@?l lbtdﬂaﬁ@)mth A Ofﬁt@@ﬂﬁ @d@g The pie-

Exanpl e 27. pitated staswereco ected washedwnhwaterand }1{ 85 g
(5 nmol ) of 8-chl orem@ad?'&ptnsup%‘xlggﬁmwé °“g’7j1ﬁ';g &ﬂeﬁ' ribw,f;

[ 1, 4] benzodi aza8pi ne regeystallizedirgmh éther,aCp. 71—1175° of di ph eny hor| c azi.de, 20

10 m of di nethyl forﬁaﬁ?"dg fO- n r( 025/m) efri-ne was
stirred at room te”ﬂ%a’z@’p eﬁg?lt@?f%:ﬁﬁf cuﬁgﬁﬁ% ' %ﬁh@%fer
L

added and the 30 . for 10midutés. Thy\peodudEsedred! tﬁlﬂ el obtafcerQl fer

evaporatlon of25t he wh\l%mlsofmtﬁeﬂmm glictpaeeiered, wathed witie watetudriedas 25
crystallized from eE‘%fscj 27 4 m%%ﬂh%rﬁ@dd {Elﬁa-hydﬂxx.

chioro - 6 - '(2 - Higleis HaPo

[ 1, 4] benzedi azepi ne, n¥p ChBBO— 4ﬂ;aﬂylsmpllg \Veodieepinestal | i zed :
from nethyl en¥® chi @ ‘;’Eﬂ %FGFK«';Q&&O tigsolved ip am@eﬁwﬂn@&tﬂm .
Exarml e 28 ’ uranﬂalgdmlxturewash atey::amhl:nage IYaé (1 8
g, 2.5 mol) was ad@atmed(IDRe: i T%zema@s& s Rethoved uﬁmﬁﬁl on of
3.7 g (10 mml of Skmhlwnsccv@r&edjm dlemidzem @A/ |'Thd Irbsidue was dis- -

@orthowm of 35
Y= gj’e_, t he

i m dazo[|, 5- a] 1, 4] Biyd ?Oa x&pfa
gl aci al acetic aC| d ﬁ;
azi de was precipi- ma and saturit&f Ibchxﬁdiha@ sol tfaﬁ 'ﬂia rod@t pi

were col |l ected and diedsiged/and evapormed svalhzat@nefrtbechdmlfmuletheﬂ edethyli8on was
washed with watler, g%?g e '%, W‘rétlémh é)ﬂh@z‘tdeée{memcehoxdﬁa which . 40
evaporated. The respg I SSO M1 n Heride/sPE/srne b8 hielspe Bttt hy | -
formam de and 25 m of rret hanol and heat thnrtpla loefl ux for 20 m nutes

t t 59 OF7- gu(eﬁémr) hh!ré@ﬂen radEimnidago- and
(Lemperatuce gL b ‘m% e e @% F&uﬂ@m ey

- chloro - 3 - net hexsylsaafa Qd&hda&) pres actdtﬁHd Jtﬁt%& 6 -

phenyl - 5,6 - di hydploacenc44¢d-amdrmiysammd bﬁacﬁit t&]:rbalha@ﬁ
col or | ess«crysdmal S;'q[‘Ph Srwarey agd drisd ¢ yield hlegdp etk rpheay Isl,S-a]-
recrystal lized fro é&ﬂ@j@yéﬁp {‘; ﬁl% %’}3 EB’? PR ’“ﬁt?f“t % poi nt®
Exanpl e 29. 50 oro - - §ca bonyl am no - 1-nethyl -
5 - nitroso - 6 - phen ﬁmbL14H- |mdazo[15
[ 1, 4] benzodi azepi ne é§ .m)mﬁ% 3y -GrB ey ‘PHIFLEP'
m xture of 2005 al ?h}ﬁﬁﬁ@‘}m ﬁmdl tign
of Raney ni ckel (2 h ltme mxture was rogenat
at nospheri c pressu U‘m §tlrmlafsr éQa pinutzs udhobycoblldgtanat i on
and the filtrate . as"y"m g\y \gg;b;b %;‘gﬁ h;tng&f Fatepial pipcliliersd pff e

on of the residue from methylene .
from net hanol egi el d e/eth eﬁd'n@yxeld fethyl 21 - methyl 6 -phenyl . 60
(et hoxycar bonyl ami ﬁB)— lmldazoEl,iqa?]thﬂbenzodﬁzepmphemolrless crfidddls; miphestanese. | 1, 5- aj

[ 1, 4] benzodi azepi ne as colorless crystals, mp. 280-290 (dec.). The
anal yti- cal sanple was recrystallized from et hyl acet at e/ net hanol .



33 1, 549, 831

33 Exanpl e 30. Sodi um net hoxide (0.3 g) was added to a solution of 1 g of I

- -acetoxynet hyl-—8—-—ehl-oro—6—(2—-——H-uerephenyh—4H—indazet3-5- 4]

[ 1, 4] benzodi azepine in 20 m of nethanol. After standing for 10 m nutes at

roomtenperature, the separated crystals 5 | were col | ected, washed with
ueous net hanol, nethanol and ether to yield colorless 5 8- chloro - 6 -
- quorophenyI) - 1 - hydroxynethyl - 4H - imdazo[1,5-a] [1,4]- .

odrazeplne. The analytlcal *8' | e was recrystalllzed frorBQi t hyl ene
' ' as F B anp-e ure. of 02 g

of 8- hIoro 6(2 fl uorophenyllaxmﬂplhyziroxyrret hyI 4H—| mdazo-.. 10 [1.5¢a]

[1, 4] benzoeﬁ -3y él-!m‘lh R#@Yh%' ndago-of acti vat ed
manga- %Eﬁ %é:"{ X
mangane Qﬂ“a m vlh@l l id t’Ifh@-Tﬁltﬁﬁ vﬁb’ :

hours. The
ot radesmark) and
the fil tresidue waa srygallized famenlethylne stlcide/ethiryekine o qkldt heﬂqrcerrl due from
met hyl e[ﬁ“ ﬂéﬁemﬂo[hwt peiaamie gadeartonsldiyfeor g0P15 0 6 - (2 -
fluorop ?’1_ AH - i dazo[]zlmgﬁlgl3 [1,4] benzodi.azepine - .1 - . -
cajgoxal delmd@l 815:hRf. LD @lethfISSs Cphctst AlH, - maazolﬁﬂa]lﬂs]be&mrrpl q032.
l\l—brormsimcnum&matbexy(aﬂﬂmg 2 oY) 7way)heaplsin 36 aid gnethanobic atneniaed sol uti on of 8-

chl oro -2t $20° ferA8 hours ig 12;;3" it v #8z0[1,5-a]
[1 4] benﬁ_é’ﬁé fgmli’ﬁ %,mod,m anr‘{,gm o pchi orof orm and 30
m 19f glsas;-l-adO"aceth aci d mx- ' ture was S |rred undensrefl ux for
* 1.5 hours and t-hen cool.g Hxampl tltlr Was ‘then washed with saturated.
sod| um bj,g Eﬁ, o 024, ﬁ} Mé’g{ﬁ‘l{ﬁ%‘é‘g fgﬁ%g‘&ﬂ %ﬁ@ #d- and evapor at ed.
e ol I Jﬂ@é bl 2ol Gt p ety o Y Gl A neutral al uni num
bl tell a5 thévedsidud Rd¥RYsRiGllize Tk driiid/efsolcd lyield de, 2bol | owed by
: Se{ ro adetmdthyl t 6 rmmk/oe4ﬂ Hhﬁeﬂll,ﬂh@mdramméns cont ai ni ng
product t%ﬁg@fh?%‘%ﬁlmmgwaﬂ@ Mﬂm%mnﬁwww%'@ﬁ of the residue
with ett br onD gg,fee €1l Oro = 6-- (2 - fluorophenyl) 1 -

meehyl - 4Rinc dustn(dg;z e{uan&edai a Bollmél} biengaq{Sarmtol) ffi methy] Srctoro-201- 285. The
anal yti cal mekmp of meth lene chlonde and 10 ml[if’p El%i]:g::?aa TR wet)bg’mlaue p. 203-205. 30
oyl o o meey o e e nor us -

pent achiyay bt FeD B i e s méﬁf?ﬂﬁa‘ dhferide oMBGRORsaA@ of 1.85 g «0. 005

n) 30f - 8 and eﬁb@ﬂm Cr;@talhz ian of thd- ttﬁidua ylene &hlonddeﬂhi'l ate/4H 30

i m dazo[ether; - yiglded|. methyl 1-met 1-6-Pé in 250 m of

met hyl e ,4 -,‘—‘: u :e:t eséé%ggjg ?(S’mcg mﬂj‘%eﬁgl% % 25°% n i ce bath 15 m
of di eth,y.aggx_ugs's a dl by 1 10% aqueous sodi um

cagbonat e sol utlon The two stemwas: stirred for 30 3B mnutes at

roomte : e of imidago-oyer sodi-um sul -
fate and puARAaTE m %/ “A\%‘E@(ﬁdﬁgf‘&&f %"ﬁ oot hyl ene
\Gdraph of g€llufing SN ano[iinﬁﬁehiﬂme-chﬁnde Tt - fluorophenyl) -
1 40 et h:;ehn fradibhs-warmcmd cneﬁ Qrjted. Erﬂs]ableam of deepdidve from3 - ¥ boxani de,
mp. 18 3)63% i ﬁﬁﬁ@ﬁéf‘ﬂ%sﬁﬁ?@gg mrz‘:gge’z Ja: oﬂesl}ifk Qﬁ%‘l zed from et hyl
acet at e/ anpl e 34.
2- (Di rret yl-am no) et hyl am ne (Hxadipld 1mas added to a solution of acid chloride
prapared a# dlem]!rl ﬁeg;l 5 @xanml e8-¢10r¢-f,érmh1dr®5n7gth(1f§-ﬂhml H—of 45
1] oo O e e TR DT AR i Wl ey o
-1-mé
e e B e T o
o 1 X e was
stirred ®®r22%0“3 nut es at oG, ﬁqmg?l rature The net hyl ene chl oride | ayer

was separ atadiridh' df 663 gwmﬁmymﬁ chides-YSdedbild-ghaiyl-Midifiazbhe residue from

_*2

=

2- pr Opal’[(llﬂa@[lhﬂben;bﬂﬁieﬂlﬁdS oxylhdedn 20 M of drP dimethiy] klalwmoet h;/l ) - 6 .- (2-
f1 B8rop H@(ﬂ with pisy u der nitgogen. I&F ) bbut‘%ze (0 25 %&od

[1, 4] be ﬁ ' sas allow:é%; (%em : *anal yti cal sanpl e
50 was rtﬂ&r d | bét saﬁmee dicRrbeHate/ al aﬁ@yledmcmon £Thy Exanpl e 35.

Met hanolmemhykmmumlae 1520 wal wastiRd 9 thwavsr dodedd pepaatsh Costlbatiaf . aci d chl ori de
pr &0 of the residue from ether yielded methyl 8-chloro-1; 4-dlmethyl-G-phenyl-4H-umdazo- 60

[1,5-a] [1,4]benzodiazepine 3-carbo¥ylate as colorless crystals, m.p. 217—221°. Ihe }

analytlcal sample was recrystalllzed from ethyl acetate/hexane, m.p. 220—222°. = .~



pared as described in Exanple 71 from 1.85 g of
8- chl oro-6- (2-fluorophenyl)-1- 55 nmet hyl - 4H 1 m dazo[ 1, 5- a]
f1 4] benzodi azepi ne-3-carhoxylic acid and 1.25 g of phos- 55 phorus.

"pentachloride in 250 m of rrethyl ene c¢hl ori de. “After stirring for 10
mnutes, 50 m of 10% aqueous sodi um carbonate sol ution was added and
stirring was continued for 1 hour at room tenperature. ‘The nethyl ene _
chloride | ayer was separated, dried and evaporated. The residue was - @
di ssolved in a mxture of nethylene chloride.and ethanol. 60 The
solution was fBltered over a bed of silicd#8land the filtrate was 31
evaporated., Cry- 60 stallization of theexi@gi geje from et hanol gave
8- chl or o- 6- (2 fi uor optPessiu tlbumk!h D25 g, 2.2 mmol) was added to a solutlon of 074 g

17 gt azgp na;fﬁ‘“%s;;mgg% *‘;ts;’;g;é%t“msng‘“"““”th AR |

sanpl e was recryst AdréiWwithin 30 iButes 3R GrasSién

Exanpl e 36. Di net hysasitionsd beuveqn] s)qumessbxadd@de tmﬂ utclﬂmdeo'fhetdmmad#
chioride prepared e e vt "facio ;[P)S_ g{%ﬁgmﬁ_a Hi

8-chl oro-6-(24p! Uord?iﬁlﬂd'é Fb recrysmlhz ﬁ?o et xane hada 10
[ 1, 4] benzodi azepi nen&ng@mhnm 0|—€19H’CI d and 1.25 g. (0. 0 m of pnos- phor us
pentachl oride in 250 o1 net hyl ene chIMﬂezoAf er stl r | n r-oom

tenpera- ture for Mﬁxald ge 3é2§ é 4%1 i@% m"‘ ueous .

sodi um car bongge s hd1 Offydr 5&@ and 15

purified by chronat daqnhyheoxﬁenre]yﬁs heated oxﬂﬂnegneﬁﬁba& tilcsadu Iwasj te5%e (v/v).

of ethanol in methyfk ﬂ’é"@hl? l’dem 8&‘”‘1}3 “6 W‘lﬁf“YSti zef‘ ‘l’ﬁ!’d clean. -

fractions from ethef g ﬁaﬂyﬁe‘ﬁ %

1-NN-tri et hyledH |mbdﬁm{

colorless crystals frqmqﬂtand/ﬁ&mml@furﬂd ovver rrel t| ng m)dl f i cat | on wi t h m-p.

158- 160 was al so obserye ' Exanpl e -
8 o 1 et he 1 s

37. . 3- carbos.l-llfior:une (ZIi1 gl)lytlvas d1ssl;1v:g gyévizﬁm“mdgm{)d %ﬂf:'u[ cht% 0358 :

m of 7-cyano-28, 3- déf stahyelrdfurdn? Thd sehianDées hyd at'ls, espitiz prekisae MiPrddende one asn

150 M of dry tetra eyrmksln(lumfeqon lr) 3\h&§$t iyt Wy ﬂtezedmﬁgan(iaht)

o 54% o0 um trsrg,;f‘ﬁg%a cHTCTSs f;wt m@mﬂtﬂ%"ﬁﬁt@%ﬁ?&tﬁfig

phol i di c chl oride was added. After 18 hour's the reactlon mxture was

o 1,5 ep1 e - 3-

20

filtered, conc®n- 20 jrated grb'gi %‘:‘ gt her ad phen;Il'he 30

preci pi tate was fi |$1?tn‘ﬁ§z@rﬁ@-a% ﬁa'gly zepthéz't mﬁ‘ﬁ%n rﬁ:%@st_ d at room -

di chl or onet hane andteﬁﬁd?@tfre foP 3@ minGtes! ide off -Mfoea@&mmﬁeﬁxyt- -methyl-6~ '

2- bi s- (mor phol i no) phheryl %1531-]{114]1&1!!!@4&@? aepyaliizedsbyaidition nglb np.

194- [err] o5 3 acetate and ethér. collected crystals were partitioned. b .-m;u ﬁ Iene oride as
: S

rated a sodlum bicarbonate solution. The 0.
R bbettond 08

25 To . 100 m of dr SRl s,urtdermm R Y B o ol
(0.036 m) of 54% soehlorm hydhlmdﬁgthﬁnd &eﬁyl (phe3B- 45 mﬁdaaqesammmnmh |

o cnat o ves sjced ST SR\ pre A Lo,

ne my b.ylene chlorlde and saturated sodi bicarbonate solution, The
phenyl ) - 2- bi s(nDrph&‘Ldnja(ﬁw benzo | azepl ne was ad ed and

after 30 64 ho%slcgltr/tltwgggemqfchs mgél orf@récavm mglggfmykmr ng
m of acetic 4 in 100
m of dichl oro%et ha]h y"\‘r%jmq z\c§5 ﬁ 'Zf:ﬁmgoasmcqorggss c’%’" il e over '95

ZEL

anhydr ous sodi um su fate -and conecen rat ed to a small vol une. Thi s sol ution
was chromat ographed ov§r a col ym of F| oBsample 28+ r ad e TRl k) and ted wth

21 of drchloronetha

olufion %iOf - ﬁggk;%ﬁ‘ 1 WI t h
11 of a mixturgy of ﬁt][pr dm%egégb&ﬂ;& de&fﬁirim ) en‘iv [ tt'ﬁe

ether. 35 The et heﬁlloivecatbtsitcm mamnﬁtescrmst ti viae @artially Geapbtaednasd tltt)pfodﬁce of

di chl or onet hane andw#t ﬂlteé dt}@m Is were collected and dried to leave
[ 7- cyano- 5- ( 2- quor?pﬁE@ l;]a Qam mlw
di ethyl ester ss antge_l ocsm; m ted WtH 1.5 §s

of a m xture of ethyl acetate and net hanBiamﬁIa 24 _(10/ 1). The.eluent was

trated and the, pREmolidine ¢ e&lt @alorp.. _prepargdhfrom 1.85 g
Sy Sl PR, “‘tt,é}?’@t L L o

- cyano- 6 - (g - fhegpephn ) Subsedilently TRI0 hM'of‘lO‘ﬂ;, 'qucohs%&f&ﬁ(l nate 3glution .
[ 1, 4] benzodi azepi newas d@dedad thox»gd Rphtse mpguro fvhs stiiréd & rqomi tempsratune for 1 BHUR-THE 4,

organic phase was separated, dried and evaporated Crystallization of the residue from
2 - propanol/ether gave 1 - [8 - chloro - 6 - (2 - fluorophenyl) - 1 - methyl - 4H- =




Exanpl e 39. 45 A solution of 0.5 g (0.00129 m of ethyl 8 - cyano

- 6 - (2 - fluorophenyl) - 1- 45 nethyl - 4H - im dazo[1, 5-a]

- [4,4] benzodi azepine - 3 - carboxylate in 100 il of ethanol and 10 nd of
water was treated with 0.14 g (0.0026 m of potassium hydroxide. After

refluxing for 30 m nutes the reaction was evaporated and 10 ml of water was
added. This was acidified with acetic acid, filtered and extracted with 20

.&%

of 50 di chl or omet hane, which was separated, dried and evapor ated.

put 0.2 g of the 50 hydrol yzed product was obtained fromthe
(13%ration, .and the sanme amun&JMaLn.e.d_me_ha_ameﬁbn. Exanpl e
40. A s@hiltizb Q3-a9f1,43vehRodBzepia - BL fl] lidine- aschlcél&'ﬁss product, @ép.- f 1 uor op.b,enyl) -
al pha- hmnxyammlaMmfm%yla imazepi ne - 2--‘acetic acid nethyl

ester in 300 m of 55 557 . hydr of uran and 200 nl .of nethanol was

hydrogena alend 1@% & f Butich oFhcda Btk binaRESENCE Of OnNe

t easpooRé %’Mg%gm&) o)bSIGWQ; mﬂﬁ@hag’gpé py: filsration over

Celite mthylt-rlﬂifudlxdazoﬂlé -a\pist] weamefﬁ umyhcedduam redsure, at the end

azotroplpr&PﬂW‘sW%hl?f@F ml]’ﬁ@eth ‘Fﬁ 2of50 M of pysidine
- EVa]

and tre %&aﬁ %‘Mjﬁﬁ ﬁﬁ"ﬁt room t enper at ur e
f ogo 15 S from BX ol yxeld& aétopneeylwas meali ti orned bet ween

met hyl edH -cinhdnza[tl.é—a]a{rm]btﬁiodxmeum k dba;)dxccheld,sbz vidimgthylhyiee or gani ¢ | ayer was

dried a EF&;‘&%“;#W“%@%% B e iene e T vas

1,549, 8 fmeﬂlﬁ ' chloridé ethy} icetate /hexane, m.p, 2352409 'ge at % wi th tol uene.
Cryst al I'r zat | on 0 e resit due from et her y| ‘elded 2 - [benzoyl am no) -

methoxycar bonyI rreth I ene

- fluorophenyltp - 1,3 -
di hydro '( ‘f?"’%.él yl)"ﬂ‘%“%ﬂﬁyt i cal sanple was
recryst Tﬁ;&;?f&%ﬁfﬁ%& q@d @ 7 en% softeni ng at

erature for 15 minu ddvhﬁﬁra@nfem&ved othe éhd- [ (benzoyl ami no)
- ﬁ%t hoxl mpb‘dhwmwhne Cr!@ta 9@ f the !FSIdue " r o" 1 acetéfe-yle’(@ & f| ud@ophenyl) -
1,3 - di g vdticing;: ) arret hyl phosphoric
triani d%y@& G uasm 1ér ismmaxt ure was

partiti MQdetth/me;mamze-ZHé(demm hyI ene chl or| de. The organic | ayer
vvas vvashed W|th wat er, dried ﬁnd e-ﬁﬁd[')orat ed. . The residue was. dj ssolved in

1025 - nehhyl, of%s)“ 66 r26] (Qmiopﬁea;qb.vm@@ium num oxi de with

ethyl  aggiab,s5-al N54] bekbodt Ps @t efd diphelylgtssphert ogr aphed over 20
g of ' si lakids 10 @il oﬂﬂmgylb@%n(i % @ect&.méOf triethplarhind wase chl ori de.

%ﬁt al Ismtﬁfﬂqmdmﬂiﬁ u&s% ‘Hh?}(,( m swafs?ts ﬁlgr/hexj'bne gayve
methyl %'auoﬁm 'a“::( B yield3 - (BeRRNkars. 4H
i M dazo[chylimind) -[8l, chjdeeng ol aa@mpmyla 3 meﬂnglrbm(yinﬂaaequm]- 208-209. 15

Exanpl e [A,j]benzodlazepme, m.p. 250—253°. The analytical sample was recrystalggd'fr@ma solution of 2.66
g (5. 77 eHBke cllprideimatianol fethyl aceegy mp: 2535-255% o fLuorophenyl)- 1 - phenyl -
4Hq4s imdazo[ 1, 5-a] [1,4] benzmghgespine - 3 - carboxylate in 56 nl of

PF uxi-ng iSedidg fitdite (RS g 2I5] mehol) v&i© hdded hrpoﬂfons?dir& m@nim: perigdnol ) of pot assi um

re
hydr ox- t esolun H{10vmmel) o rfichioprs3,¢-dibydrg-1-p *Bras heated for 2.5
hr. The %‘A‘% f;’zgf(’)me' B‘{féﬁ T‘tﬁng@?ﬁ ae g\s?: Sgawas di ssol ved in

50 41 of; @has ebl:'collet,@didd(lﬁssdm&ﬁ:haliyl-pourew into 100 m

of cold %ﬁgtﬁhde The sofnti o:dmtwaslmbwmm bm%eg:glmomger and- air drl ed

to gl ve ed al C _XE€S; e wa V)

o s ,sﬁf@m&;é@&d&ﬁﬁﬁ“f qu“‘fﬁe%%a@s ot t-uni e

SO'dsd Adi‘ysﬁlll thinGIFhye atbBate’ 1o S/Rld/S bmz.eszl- saybetomene, nf 267 269.
a[an;‘no -1- methyl = 5 - nitroso < 6 - pheny lzgri glo E]}e naly:zorl S-al-

25 A sol 8 ‘W?QH = fluorophenyl) -

1 - pheny lize fm’aazt‘%)r =y °l4a]n%enzod| aze@'%mrrll °mt3 -~carboxylic acid

in5m of th| onyI chl- or| de vmsimpﬂefzsb uxed for 1/ 2 hr then cautiously added

- dr di®wi se t@ 7@11?19- f- hr own5&ol i d” was
col | ect es 'a ﬂg@gﬂ ‘z“téan -graphed on silica
gel usmmee &yema@lt &a@wﬁm eomatuveew ot By - 8- 30
chloro -auﬁosphe(lépmsstfré fool b kaalyst vias sepgr ﬁlﬂatld!l-hnd therﬁltcbaezo[ 1,

[1,58] be f[f %%M;?ﬁim&?ﬂ%m%ﬁ g@lﬁﬂﬁ%ﬁh}m f;g Recr?%t LI lization
a] a

three ti s colorless crystals, m.p. 280—290° (dec.). The analyn— : :
cal sample was recrystalhzed from ethyl acetate/methanol . o |



wat er gave the anal ytical sanple, np. 221-223. Exanple 43. 35 A
solution of 1.0 g (2.31 rnmol) of 8 - chloro - 6 - (2 - fluorophenyl) - 1-
35 phen - ' ' - ' '

in 5 m of thionyl chloride was refluxed for 1/2 hr., then cautiously added
dropwi se to 70 m of cold ammoni um hydroxi de. The pink solid was collected,

washed with water, air dried and chromatographed on silica gel using ethyl :
acetate as the eluent to give 8 - chloro- 40 6 - (2 - fluorophenyl) - @
1 - phenyl - 4Hs;- imdazo[1,5-a] [1,4] bqusggi’gﬁzepi ne - 3- 40 carboxam dgg

as a brown fo&m—#%%h—&eehmﬁyﬁ-cﬁ—mm
white powdgg, np. 260-2620. Exanp fI uorqphenyl)

- 2 - [bis(norphol IQOE% yguor yl) ﬂ’{llgdeﬁg‘%"asolun_c:l olf Pl |

(5.3 g, 0.01 N) WaseagkEhhL mteastmdm li, sepﬁ;ﬁ,gc% gnate, -

20 m of di netfiyl f owsre caliekteda wabh éaus()ﬂst olpfnethnhblamélethmﬁl -yizldt olorlde whi 6h
had been stirred at8rdiermt&nyd ﬂlelfytir- 5- hidrox ‘g%z}g geﬁ[l‘ﬂ e

reac- tion nixture W‘Pﬁ% W‘ﬂnsdmﬂéa‘ﬁaﬁﬂecﬁﬁa ﬁ‘i r"é;’f“e ST RS 15

m nutes. After addi on o m of Okambrlzracetic.acid the product was

crystallized hg graduaA h?mdc bfuI.Z aof 8361110:0-6-(2— ordphmoéfhydrirmetmléﬁrwdam ed 10

crystals were coll eE ,rzo\mtoémeraﬂ ?‘é’d d\1 g5 cﬂ’“"(‘%‘yl el d
RMCTRRRRE: 7. ﬁmg”” i s
NoE QK

dihydro = 2H - 1,4 ¥z dmaderamy&ta&w.me véozr-cmml Si s
from et hyI acdbat e, 6 2 - Q@B‘pm) R{mmatlazoléﬁeaﬂ[lmbe@zogla(egnﬂel nyarbofaldghyde chI oiSo

-5 - (2 - chl oroph@ﬁ??’}essm’?"ls’nmr’rﬁ‘ht 3%5 oxymal onyl i dene - 1,3 -
dihydro - 2H - 1,4 - benzodi azepi ne, SOOE,mn efspet hanol and . 55 2.1 g
(0.0375. m of pot aSSI Ll!lﬁbi‘b)tﬂé’u&iﬁhﬁ&e eozmedn)t @asraaﬂédm amiiled suslmtoncmg@n for 4
1/ 2 hours, 20Q,.m o ﬂumplenx!] s} + ety - o k13

diluted with ter. Qs% %!? '#d”f/fgg %fpigm & ;&% 'ﬁl':wthzo
water and dried to W. sataraidd SYdfm-bi rbona?lzolumﬁ layer 31;103 and

di hydro - 2 - [( rret rﬂ‘bﬂ¥il y) resitide asdﬁ@matographs'h g-15g|-g of Woelm-neutral
benzodi azepr N%s Wﬂﬁﬁ% e frac contalm pro ctc‘v;zrfe@gg;ﬁnggf ronis
met hyl ene chl OI’I de/ﬁﬁéﬂ}ﬁuﬂ %Hxﬁaﬁg the. resid tggnh ether yielded 3 - bromo - 8-

1, 549, 831 chloro - 6 - (2 - fluorophenyl) - 1 - methyl 34H S@fitid461)5ta] [1i4] Benfodiazd- g,

0.031 m) was added pine, pup:t305r2058: Ehe Ealytioal sampletvess aecystallized dromottherfhemanepf 7. 2
g (0.02 m of 3 - cPPofE—=25-- (2 - chlopgphenyl) - 2,3 - dihydro - 2-
[ (met hoxycarbonyl) - nElbydreRhtachiofidd (1.25 oooswseda&aedom@peﬁsﬁnwmﬁ of

gl acial acetic aci d(ooafherofst-lchlbmn -f(ar- finokdp ltn nlit-ehm;lazbhé-ih xture
was dil uted W|th 5 [1:41"3“ @eﬂe were
col | ect ed, vva V\EE “te ce bagh, Y ‘fn %;g §’0
chloro - 5 - In@OR L):pem 1 org; eQ*hS’seﬂameﬂQirred

benzodi azepi ne -2 fawa@dtw@omddcrmﬂhﬂmresftme redidue Hroma a‘le/etlier zed
fromtetrahydrofuraft{la ﬁﬁ‘@mdt |§F_car wpRt s%ﬁ'}' Hnigidapo3. 225
(dec.). 10 4 ma ; f fi'.,,ﬁh" 7‘r gl G I
chl orophenyl) - al pha-- y roxy| m no - 4 - benzodi azepine - 2 -
acetic acid nethyl ester m‘yd’ﬁofuran a d. 50 nl_ of thanol

was hydr ogenat ed Inﬁﬁﬁfﬁ ) s ‘fg%f of %?1 for 1
1/2 hourssat at nDSphighyiy1-Ree FHLifida { e3ecmy bS 2 gtlon
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Exanple 67. A solution of 0.1 g of 8 - chloro - 6 - (2 - chlorophenyl) - 3
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) oxylamin hydro onde 0.14 g, 2 mmol) was add suaggtg -
282 60 [er r]s @¢'% g (1 mmol) of 8 - chloro - 6 - ( (2 - chlorophenj)rl) methyl I mﬁ‘é?z%fl »
43 - . [1,5-a][1.4] benzodlazepme - 3 - carboxaldehyde in 10 ml of ethanol and 0.5 ml of
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45 met hanol and 0.7 g (1.25 mml) of potassi um hydroxi de was heated to
reflux under 45 nitrogen for 3 hours. The solvent was partially evaporated
—and the resi duewas parti-tioned-between nmethylene chloride and—satdrat ed
sodi um bi carbonat e sol ution. The organi c phase was dried and evapor at ed.
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and r ecfzj%tlél,ﬂﬂzmpmms yellogrrrystalaton. mﬁ%ﬁﬂnﬁar#nmsrmmlrecgaﬂe 55 7 -
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sti rri ngitdogent o&nﬁ@ﬂ:blamtmn B.GS gqo.el myuf 7 - Fahl&’o- orcacet at e was added
f o83 oweahebgl)SZM(Nofm'aowhxh rmqn 3c¢ﬂ[1 theewﬂaonat{l5 The
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drops of ethanolic hydrogen chloride. After heatmg to reflux for 10 minutes the solvent



di chl oronet hane in an ice bath was added 0.46 g (0.0022 n) of phosphorus

penta- chloride. After 30 m nutes ammoni a was bubbl ed in for 5 mnutes wth

stirring = " A A ,
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1,549, 831 cooled to room temperature when 22.2 g.(0.087 m) of dimorghlirioptf

sol ution of 19.3 g (¥ ¢ ‘h]Th m”f‘tl“re was #Hewedt gture fof Z@r—ﬂdl oI an-
2 - yl) 3 - phenyl e fie _g;:ﬂaunbgz, ﬂ('%h ing %ﬁﬁﬁ dry
tetrahydro- fufean WaH ,eal, dia ﬁé sp ,zﬁ:.
(0.075 n) of a 57% sirhgresidue from ether. Si on of sodi um hydr| de |n m neral oil.
The mixture was heated,ur E le 91

temperature when 2224 ) ;}’68}94%@ XFP hﬂgﬁ E@%ﬁ 4was
added. The m xtsur e waks af el wds ofilled’ mom Iceemer’n;tﬂﬁava 0-miand
then stand over ni ght(°3°3@elFmﬁtG¢1¢lmteUGhm in 3§fombef Heyerfei Ther mikiusrwag stitretine

crude 7 - (2- net hyla"°° pera

[ bi s(mor phol | o) s sy riiod? “Ffé.a meiﬁs?v‘.?‘pzi?é’ eyl vacunThe

benzodi azepi ne20nas Edstim \mdarti nedotnsowesd mﬁﬁyldnk‘llgﬂtﬁﬂé uﬂrwatearﬂeakmﬁ&ialdmé%ﬁt i on20°
it 0. (-3

o 1o "l P zﬁ“"*"' P e

benzodi azepin - 2. - Onﬁnlaﬁhl s n rﬁ%ﬁ’

mol es of nonond hyl & M@omssm@,hwllw—lm° an |ce bath. To this. was ded 3329

m Xt ur el\?vagosf?r Fte)lj aﬂghﬁﬂ it ijé@g &Lﬁ%ﬁj‘.ﬁg’? ?émuwonbpvzgﬁ The:

t et rachl or,i de was mﬁe ibut\adt oo tmainaﬁre QlHOwA13-Fa s vvere
removed by fil¥% atlg’ﬁm% ngbﬁfaéﬁﬂw&- Theano tws@ vtathed wgler dnd aqRous 0.

20 resi due was g gf‘;ﬁgll SR Sh aiand yeRe gi‘?aZa'rﬂhY!/\ai 2.' The
met hyl ene ,chl ori de o0 %r dr|e over anhhy roUs sodi u Fﬁsuaff
evapor at ed to dryness in vacuo. The r esi axmmhmz crystallization from

le yPel dedfetrod A 1> 4H,9%+ 35
gﬁetogl Elrl ge?ﬁzodl :zep Qaﬁmgﬁlh“g{ r%%ﬂfy‘g{; \;i'?‘i;lémy?loCm
e

sarrpl e was pr epar ed intiyo ¥ ecli:ysmyl 41 gh’eﬁyl [emeﬁqg

l'i ght yell ow p‘{dt sm;estqlh Q;'74etrahydrofuran ofmethanol was treated w1th 2 mi

25 Sodium nitrfte ( ,hy fg’l%%‘ hoReat s spﬂqg}m geag Fm!a 1/ 240
hour period to a so Mﬁpﬁsqﬁ ilkraeioh rﬁ: Dl AT s r |
fluorophenyl) - 2 - ﬁltrammevapoﬂi&d-and thé residtizowis @idd oR&EiﬁISUIﬁ)lbﬂh

gl aci al aceti cgzaci dmesberns s&% %‘:‘@P‘l withh #thu} of 1dilate pnoniven. hydsexide, dned

t enper at ure, the mi Frussy N B MG %ﬁ%ﬂd‘mm%ct ed4s

wi th net hyl ene chi omda:emthad 0.2 tnill 30,061 14 )Eof WIS K wMFR&asaﬂﬂEOUS _
30 bicarbonate, dri eremredéuwawnmmltﬁ:ddreedmdlp&ssapmmhﬂleésxamwaeauselvelrmde 7 -

ethyl - 5. (2 flugicypmehans whichwas vashed nde@iqdnve14-
benzodi azepi ngSDas adetElbpe® bh Qi ?Tn Ui 1abér plated in a m TEP Wﬁtlon‘m
of 7 - Ethyl - 1,9 acedt'enﬂeiydduet which h4dl& BY bf 0.5 Wdsls&@dped oﬁ Eﬁrﬁﬁ%hme ol and

(1, 5-a] pyrazol of 4, 3fiered; The “&zemqwapora@d andahetmgubms apstailizedirenn piherast er A
sol ution of 0.35 g E&B a,yhitg prisms, R, 186—489% - _ ¢j hydro - a - hydroxy-
imno -1 - nmsshyl Method BPNERIVINYIEZ Stk henf1 L afilott 228050715 #yrazooace“
acid, nmethyl ester in IZB-fﬂrll,@dmzdp -Betcirhﬁ’iyld:l’agﬂ,uieﬂﬂlﬁ’smd OT’.a thanolfgS

was t reat ed wit h 2 .- A stirred solution of 0.2 g (0.000567 M) of 3 - ethyl - 1,6 - dlhydro-a -hydroxy-
imino- 5 1. - methyl - 4 - phmylpyrazolo[3,4-e]d1azepm -7 - acetic acid, methyl

ester ini 10 ml of dichloromethane and 0.35 ml of acetic acid was treated wnth 04g

60 (0.0061i M) of zinc dust and stirring was continved. for 5 min. The mixture was 60

filtered, and the zinc was washed with dichloromethane and tetrahydrofuran. The com-
bined ﬁltrates were next treated with 0.3 ml (0.00164 M) of triethylorthoacetate. The

- mixture was evaporated under reduced pressure and the residue was heated under °
reflux for 1 min in a solution of 15 ml of ethyl acetate which contamed 0.3 ml of tri-



40 (0.0109 M of triethylorthoacetate and 1 spatul a of Raney nickel.
The reaction m x- 40 ture was hydrogenated at roomtenperature and

at npspheri.c pressure for 2.5 hr. -The catalyst was remved by filtration
and the spent nickel. was washed wi th nethanol. The conbined filtrates were
evaporated and the residue was dissolved in 50 m of dichloro- nethane. The
ol ution was washed with 40 ml of dilute amoni um hydroxi de, dried 45

er anhydrous sodium sul fate, and evaporated to dryness. The residue was
baixed 45 for 20 mnih a aghg,ushon of 50 nml: of net hanol csgitaining 2 m
_ U9V (€ and-0 EF OUT 1A 0 .7 N

et hanol e y hee T" ﬁ ﬁﬁ; i..‘.':.'».f“ %ﬁg HAhorat i on\ynder
reduced masosuroe;m off il h&ﬂd\hﬂsﬁs 1déigah @aOMEL hane,” whi ch
was_ t henfilieeed Iaa;ﬂemmdd dzatiom b the wevid xhsdleqemttrandadcm-r 50

anhydr og2dmd emwvﬁ@%mw@%m%mwlﬁwa it Pt , obbained in an
oi |l was gU evel oped on thregmﬁblglgga gel thick | ayer . plates in a mxture
of 5% memManal- chlﬁroetd’l-ydz aﬁlﬁfoﬂ{eﬁ].l) The(zorpydmﬁt AW @iddas(d,5ap Rf of 0.5. was

l—-c

scrgped of f[14]§¥m¢1@a’1 ' ’ld}n{ll I tered Th sol utlon\}\élas 5
or at gﬂl %‘f&“g T R ol 0 gi t he pu:re
product 566 s ot ﬁﬁ& ygma é&oﬁﬁéﬁ IZA - Ethyl - 1,9 -

d| met hy| was h&ted 1 ety ifor - 104i:h Qﬂdllewm iz O&ﬁ]madoiangaanS [4,3-f]»

patin ano
('S]dl i %?d levapo mfoac E 9 sﬁﬁwﬁw soll E)I_OI‘I:LOT 0.2
met hyl waémry %ﬁi agwgph,p 283-L28seaceti C. aemd nmet hyl ester

in 10 m of di chl ororrethane and .35 m of acetic acid was treated with 0.4

g 60 - (Q.0 c"-va'qg £ S%nd stiprin tinued for 5 min.

 Shgymi xe P - 8 Bl g i A e R R |

~di chl ororretmﬁ&&raﬁdtst (0.010% ) of 2/F 3 (am mﬁdyl&iej t pat es Ver e next
treat ed diotoy - @ fﬂNO(ODhegﬂlSm WOtZHetLH benz pharelateiThe i xture was

-~ evapor at X Blefgedy lﬁ%ﬁiﬁd W%% Em ¢4 ed under reflux
fors1l M thenl ddded 208 itioRd! sont aiqed 0.3 m of
tri- obrer5Qelite334d the filtrate was. evaporated. Crystaﬂmauon of the residue from etherQ
et hyl ortméé ﬁaﬂé’m% 6o 9% sample yayregppllizedoed on 2 thi ck
| ayer sifREYgarRs/fapiade ﬁ‘ B 0P t 88t hyl .acetate contai ni ng met hanol

(10% . The area having. an Rf mhmfle 85.0. 4 was scraped off and washed with
nmedhanol Metfiyh @ - gorh a6o1(2 s clarepham!) wds: zﬁprbpybf&ﬂ andhztd\m-purlﬁl-ed QOystal i zati on

- of there5| drec | ization frama
Xt ur e gild t&;ﬂ%&”@f&%" é§§ Bl B Sl St b < oo™,
5 186- 18&krystall h;ﬂrofunﬁlblﬂ:eﬁine, mp. 34—.—:{32°- chl orophenyl) -.1 - (2

- sglrl dyI) - 4H - |m dazo[l 5-4d] - 1 4] benzodi azep| ne - 3 - car boxyl ate 10

xample | | L7
10" chl or femid 3 éﬁﬁlﬁm i |<)2 R S S

ia )}
benzodi azem §bﬁm&i zep leﬁht&GJa&J@Bﬁred“By IKbatifld a mixture
pyr i di neof 20 gd 2ZNohydiochivinig ded mddso‘_nﬂ clidroapendldebyde dimedhylecrielsfort30 was heated to

Mux PR StS@rQIQi‘fm"i of 2 -cli(amming d |
o8 R nT T WA BBy T SN I i Tt ure

was fil te maktidbmixture wa9 partitidned erdiéthylei€chlorilid dndlsfturdvabaqaasaor at ed. <
ﬁt al Iﬁoéluplb@#bmthHeumeghﬁuaanfchG@hwwd and!iremﬂewﬁtlé’lgvher yi el ded
of

recrystﬁugﬁ.@i}: m&&%% N ;%%5%?&5%'&1 ‘3’5&5 ﬁ%%wﬁ?% 24;5 Exarrt)l e

8
94. Met hspipl8 was @latifed Oby- chifomatogra phy er . B0 &g § of sxﬂtca-gepruﬁigy - 4H -
i m dazo[‘F‘eﬂ!}'lea‘F g?fldgﬂhylmtate 7:3 (Vs b7 B8 mlzfeprpﬁlet was Irystallized [foomy | at e
205 i X§HisP @Put d“"‘{‘o 0107 2hnt 572 --['(am no) net hoxycar bony? met hyl ene] -
7- chl or Methyl B - cHfiogo = 6C{20r QM2 =1 1,(3 - -dirkHedyeeingeayn2Hun. 1. 4 -
benzod| azepmﬂaoéltﬂﬂlhb‘#]a@mdnai@ aiboxmmyl ene chloride, 2

%L?L?ﬁ%&gﬁg& 115’%’ Wﬁ%‘ﬂ% ;-» ‘& rB§°lsttopro 44 st rog) hen

-added aNddethyiché & driag Mﬁsstﬁ fommﬁlun 49 freomPdik 3 %,'%amvaed The m xt ure was
filter ednanzﬁtese\dexld&#m aieda:mﬂ stirking ‘ﬁaslcont!atteé fwalS mmal}hewa@edras Crystallization
ta i

lir lite and the filtrate was evaporated. Crystallization 'of the
of 6 he rre51 gﬁ%ﬁéﬁ:ﬂf ygl?::'rgyfflclded final product which was recrystalhzed from cthyl- - - 60

acetate/! methanol/hexane for analys:s, mp. 203—204°.




yielded a final product with np. [err]. The analytical sanple was
recrystallized from ethyl acetate/tetrahydrofuran/ hexane, np. 197-198.
Exanpl e 95. 30 Methyl 8 - chloro - 6 - (2 - chlorophenyl) - 1 -

i sopropyl - 4H - inmidazo[1l,5-a] [1, 41—»;-""'@; .penzodi azepi ne - 3 - car boxyl at e
Fol | owm ng the procedure of Exanple 99,  but. substituting butylal dehyde by

I so- butyl al dehyde gave a final product, crystallized from ether.- For -
analysis it was recrystallized from ethylacetate/tetrahydrofuran/ hexane,

-»«:

. 234-235,. 3 : Exanpl e. 96. _
gg Met hyl 8 - Mf iy §34983b ol nrngphgnvn a4 .S

I m dazo[ | - [1,41 benzod| azep| ne - 3Examphrﬂsox ate A sol.ution

chl oroacet&"fdehyde 855 chlp ar1 i - afmﬁ‘fzﬂpér’é[bﬂ 50 m

2N hydrochl ori ¢ aci d aﬂﬁﬁfﬁw’g( @;lq,eqmg,% @t Q;Q,%ﬁ%gl for 30
40 m n tosrefl gx; pyiisl)a miidazoE[l,S-@ [m,ttwaﬁtoa:fyeplne5ag.<(a&oﬁﬂa 00@h)of Of 2 5

[ (am no) net hoxy- 4@e béﬁh pbwier aad d]7 g—(0703-m)c¢ﬂn9msmm h‘ydmxx heated 1o

chl orophenyl) - 1, Smﬂ“ d'g‘c})“‘e' ‘H"al °‘_["l b 1 n 200
m of methyl ene chi§ g ind Biges yif pHET ﬁmﬁ éi,‘l{s"t ams:;‘%ﬁgilr g,qu:mexgﬁt
was parti fi one® bet mmmm&bqln&n@lemmﬁdmetmd/mmmm m-uemsa:sodl um 10

bi car bonate sol ution. The organl c phase rd ed. and treated with 12 g of
45 activated nmgngaReses diPX ks, éé
terrperature t he [ err]ben#lia A a I|€¢lggl on ovedmegfﬂ{]g nd the

filtrate was evapor at e Bhosp@p sptaiztlﬂcmdt,lﬁlos\ (@@145 el )r wes iadded td n(mpmmhgfl‘ie ge

hl de/ et her! | Pfﬁ €4 -, chipppphenyl yn 15
O by ohr ot aﬁﬁi el i T T T

nmet hyl ene chl or| de/ aﬁda:y umedha Reactior aqqawa miyam ml, and
crystallized f 00 mlg:fx | tepe ch deted aRIdedchng stirring was continued for 15 1";unf 20'
50 Exanple 97. I\/bt h > drigd ov pagsed, over or

3 et A e o ) O m t: ﬁ%ﬁm e

- car boxyl at e Di nmet hylysials which Berarirec zea forl andfasmﬁﬁufw Yleﬂﬁﬁ:hbndtﬂdl@ﬁcdt@e a
solution of: 4.5 g 9% 255"257(’0699‘1"9‘?%#)‘9&“272—27”

[ (am no) net hox%car bonyl met hyl ene] -. Eﬁﬂ ngp.- © - (2-° ~ 55 : 25
chl or ophenyl) 1, 38 --chidtohy6lr @2~ cﬂlbfopheﬂy.l)dr wmzmuﬁe[lgtaljugmiﬁ;oe in

100 m of ,met hyl ene chﬂlwnmﬁe%mr IQQII‘I‘II’] for 10 mn at roo

12 ﬁs( 3 d Drerk _
Cont e o o B e B S T 0

the filtrate was evam:mm:at:mialhzﬁil;miitinhthylaf:athlhmde/@ﬂ'luﬂohfiip&023—300° resi due
et hanol / ef’her yi el ded final product which: was recrystal i zed from.et hyI

60 acet at e/ met hanol jghexgpe § of adﬂﬁwﬁehﬁ)]iw xngy{lin &gﬁz?[elﬁg%[l%

1, 549, 831 diazepine - 3 - carboxamide Ch| OI’O
-6 - (2 - chl3éropheny¥\)m1xtu&oflg2(3 L84blulorol-m-cda.zel{ldk¢ﬂ5en§u]) -[11, 4] - 35
benzodi azepine - 3 HoRrepy mm &E [M‘iﬁo zﬁ*nifat?dgﬂ("wl%@d |1 obf
methyl 8 - chloro -%m - solved Qnd “the residde was crys l°‘ 4H -
i m dazo [1, 5- arf}’ [ 1cHdchiefha I&deqamibeﬁnal FroductGiath6ps $2eaL330°. il sam

met hanol , 10 of MWW@I’@%S@B@W of potassi um hydroxi de Was 40
heated to reflux for 4 hrs. After parti eva Qiatlon of the solvent, the
residue was acidified ool gLaz;La;ho,@@gyj)c.ﬁ zq mmgm@g)mm - The

pr eci pi tated product \N(AilsS-d(Dl,HmwuephnsheehMinhde\Nater and dried to leave
crystalline eri al,. wi Biguref f}h'em 16 - (2 Ch Lw:é) I-|lz-ed!-f rom
met hyl ene chlnngt)l de/ q@m%}ﬂ'ﬁf&%‘ﬁ"@& % L4 1pen “"’%én Fdanpl &
99. 8 - chl oro - 6 -at (30°.-The Réleh rteda ue wi/ ef silica

i mi dazo[ 1, 5-a] [1, 4k (hehuingi28%eh mol-nnMylaalcldmdamryball%ms ¢ dlean frac-

pent achl ori de, 3 g Cerséroms- WF?‘W“WWS“&P%%%Q on of* 4 g 15

(0.0089 nol) ab. 8 - chloro - 6 - (2 - chigr l@q gy!) - (2 - pyridyl) o
4H - imidazo- 15 1%,-5ehdjo { 8 -ARbeibaghanyPINE methgl = 1cauﬁéamsﬁknbﬁ Lgg.n 25
m of methyl ene chI ori 20[1,5-81[1,4]benzodlazepme 3 - carboxamide i

solution of methylamine’ in’ tetrahydrofuran, 75 ml containing 20%, methyl-
amine, was added. to-a. solution: of 3 g. (6.9 mmol). of methyl 8 - chloro - 1 - chloro-
55 methyl -.6 - (2 - chlorophenyl) - 4H - imidazo[1,5-a] [I,4]benzod1azepme 3 - carb- 55
oxylate.in 50 ml of tetrahydrofuran. The mixture was heated to 100° for I8 hrs. in a '
sealed vessel. The solvent was evaporated and the residue was crystallized from ethanol
to yield final product.which was purified by chromatography over 50 g of silica gel
using 5% (v/v) of ethanol in methylene chloride. The combined clean fractions gave



cooled by ice/water. After stirring for 30 mn over ice/water, ammoni a gas
was intro- duced until the m xture showed al caline reaction. Agueous
ammonia, 20 __and 200 1 of nethylene chloride were then added and

stirring was continued for. 15 mn. 20 - The organic | ayer was separat ed,
dried over sodium sul faté and passed over a pad of 20 silica gel using 5%
_v/ v) of ethanol in methylene chloride. The”sol uti on was evapor- ated and

e- resi due was crystalli zed from et hanol /et hyl acetate to yield off-white

" Y St b L ra Q a¥alllas ed _again rr] 25

EX arrpl e fgo c (fﬂ;rauon and crystalllzadon from methyltme chlonde/ethanol, pd8ucB with chI oro -6 - (2 -
chl or ophe ) - propyl - ?dazo[l 5-al] [1, 4] benzo- di aze\ﬁﬁne - 3
- car boxétmhdlel R&minbmmfyl 0§ - hidro 962%2 c

lﬂ%h&: £ chloro - 6 - (2 -
chl érophenykl)“]ben@ - carbebislate, hydiochiuzi yl? 4rt;iEt"sz"fab'arlzodl azgpine - 3 -
car boxyl éﬁ&o %f‘;g‘?m fn%&f I;leth h-rﬂmhloap €2ded, under the
condi t i ORfra &Sﬁah g 50T ﬁ’ ,}.ﬁﬁ" & osdg“’fcryst al I i zed from
Met hy| enpresit it Meehhhnaslcataw e&ntm mo i ahloro - (2 -

chii@r oph “’as °§P°ﬂ;?d S ’8 ms di#slolved|mr2da>pabﬂm3ﬂa]sol[lﬁon4.]abenzom d| azepl ne -

3 - car bgggadag M % pregip dshmmhl ridof net hyl 8 -
Ch| Oor o - 2656-270°(d&c. Tlﬁ IW as Tec {;ﬁl 0“ &%? w“hﬂp- i m dazo[ 1, 5- 3]
14] benF8d?B efst-ne - . * car boxyl at'e and 2 et hakol contai ning 20%
|ghhe818argﬂg ﬁ,\éﬂ eat%ﬂlﬂhl@n aut ocl ave -at [err] for 2(3 hrs. The
iagtf)

soI vent vvas[lg Q,r @E“VW@F‘?@!‘&I“H Jmidazdr om et hyl ene

chI ori de/ eth 495 %1 l)fdf yI¥ Qélidfot. 1V dhfdro 71338 §30 The anal yti cal
g@xe 4?5““}‘1’?1’”5’1 eem Stt[boﬁ-la] [z;&bbeﬁzodxmeﬁxhe- samo% Emtms of

anp} Ereg i g b S 2
d| met hy | afsrigO@id SFMT&US s 1sxlt|£ was e e%epl ne- 3 -
car boxandveReraed rdng tiher rsidie vﬁséﬁstgh fmt bt y (2 -
- chl or opH@pkpics] sample was(rocrystalljzed from etirylapeeiedfdzaneinipo 4H - imdazo[ 1, 5-a]
[ 124] benzodi azep| ne - 3 - carl_%(;é’y #se and 45 10 m of net hanol cont ai-ni ng
20% of amebpila amsmé&gat ed chibto ( Qrgpk,,f0 SenypC- h_puh@da% [s_ai e sol vent
was evapora[ll -r3e$¢rdnxﬂawas chromat ogr aphe \;e ilica gel (7 9)
usi ng 2@ %Whgﬁdﬂqrdelé@lmaﬂyh%%gz-on of the ¢l ean
frag- ti gﬁgﬂﬁ t- 1%% &r].
Exanpl e s product was precipitated by add:tl:znﬁzf ﬁ%:r?wasv:;sllected and diss ved chl 0 -6 - (2 -

chl orop he jlene Mmdmh lunon]was ripydllizatioft tfeom M dazo[ |, §- a]

[ 1, 4] berﬁ‘ﬁ ?ﬂﬁw@m mefag: )ﬁ_ w&jlﬁﬂﬁ'ﬁhﬂeﬂytm!tsmeam ne in
tetrahycfvaf) thyl - amne, was added to a
soBsition of 3- g (6.9 nmol) m‘mﬁ;ﬁti@yl 8 --chloro-- .1 - chl Or 0-5 55

met hyl Mﬁhyll(;zcetoxm -dp-fmloyd-)6 (24tharophensm)a-zﬂ{-1mﬁdaai[1,[5-la]-4] berzodi azepi ne-

3 - carb- Ib "%‘H’g %b‘gla“bf xture was heat ed
to [err]chfi,lgf,ﬁsJ h&ﬁ T fﬁég pme ﬁﬁ{.w evaporated and the
fbrrla

,reﬂduesuu&summ .Olril d mynf asma:ew:&le uct ypi ch was

purifiedn gogen:pFhe sol ?W@Oelgwcﬁm@crlmdue:d ssuusundg:eS% (v/ v) of
et hanol i S A Ol £ S s gave 52
; 549, 8 using 30%, (v/v) ofethylacetatelnmeth dene chloride. hz'i‘nﬁ’;:n% vapor ation, and
cry-‘st al |bineditleap fradtion yidded ﬁﬂdizaducdeﬁlﬂhﬁlasmlsspm‘&cum&sxsw t h 48p. 270- 2730.
Exanpl e“fﬁﬂm“mlﬁﬁq ?@F?E#M?herlheﬁm- chloro - 6 -(2 - chlorophenyl) -
4H - im dazo[1, 5-a] - . Exam leng] benzodi azepi ne - 3 = carboxyl ate,
hydrOChllo-I‘Aldiaomethyl 8 - chloro -(2- P Hloro heny1)54ﬁ-5iﬂlkdd£ol[f>51aﬂi,4]2 49 (54 mrrD') of
yl 1 b@mddapme m“-!t- boxsmdthh ydrochl@id¢ Rengliylarechphigsoybppnolated H - i mi dazo[ |, 5- a]

[1 4] b ?;f gumol) hg?y'ggﬂelm ot 6 of2 t hydré@uran and 50
| oo e e el

pressure with Raney nickel as catalyst. The catalyst was separated by filtration and the - |
filtrate was evaporated. Crystallization from ethanol/ether yielded final product with

55 mp. 230—235° which was converted to the hydrochloride as follows: 1.2 g of the above 55
base was dissolved in a mixture of hot ethanol and' methanol. Ethanolic hydrogen i

chloride (3 mmol) was added. The mixture was concentrated and the hydrochloride - .

was crystallized by addition of isopropanol and cooling. The crystals were collected,

washed with 2-propanol and ether to leave product with mp. 250—260°. The analvtlcal '

sample was recrystallized from methanol/2-propanol to give crystals Wthh analyzed 60 .

for a hemihydrate hemiisopropanolate, mp. 250—260° undefined. - I



pressure with Raney nickel as. catalyst.. The. catal yst was renoved by
filtration and the 10 filtrate was evaporated. The residue was

di ssolved in 2-ﬁnrnﬁnannl and the QOJ_LIfInI"I wa_s__j,g_.t_.pea.t_e.d_-w +h—b—rrret—of
et hanol i ¢ hydrogen chloride. The preci pl t'at ed hydrochl ori de was col | ected
and recrystallized from 2, -propanol/nethanol to yi el d product with np.
265-270 dec. The analytical sanple was recrystallized fromthe sane
solvents, M. [err]. 15 Exanpl e 105. -
15 Met hyI 8 - chloro-6- .(2 - chl orophenyl) - 1 - dinethyl am nonmethyl - 4H
- imdazo- [1,8-a][1,4] benzod| azepine - 3L549#tboxylate A nmixture af 0 48 -

g (1 mol L_/of methyl 8 - chloro 1- chl t{ogl - 6 - (2- chlorophenyl) -
4H - imdazo[ 1, 5-a]s [ dulo#d bGnZDdlcﬂmﬂkﬂ@ dmemﬁidﬁmﬂatm ibBdazd[1,68]-20

t et r ahydr of uran and [&4}blng$182dmwet3h seal iube at
err] for' 20 hrs‘__ll wchfmr _ s Xig 5
partltloned bet vveenlsnﬁ )d, hiﬁ*%ssh fobllifs bﬂs@ﬁt O Mpdne -

solution. The or gamumdpham snhentdns eaboamd asd/ mesdueeahsaxystalmefmesﬂmpb’ was

tall d f ettlnewelfi
CLLE Y2t F ey ron i Bk AT 1 P LRP i i i, '

Exanpl e 106. - Bxamlello.' 25 I\/tethyl 1-. .

azi donet hyl - 8 - chl-dtz'domeﬂﬁl- Zhloroc-m o(bpbldqlgphényl-) -/~ mu#miaai@][[liﬂS a]

[ 1, 4] benzodi azepi ne . mﬁ%’gﬂ‘ E?‘“ﬂ 4 SuidIook ). Qf :
nmethyl 8 - chh9ro - chergphénil) QF. o[llms,- T4 Jﬂ'om e&iﬂn;ylate nﬂof 15 .
I m dazo[ 1, 5-a] [ 1, 4pakanapti xalzﬁpwattEand 1.8Bg {Omaﬁdhpmﬂoﬁisﬁm rteidegvasBeated to (10

mol ) of sodi um azi #duxdau3 b6 Afer pirtigl jeyaperion fthe oy 0111 ith W‘efl ux
for') o8 o"rin: i S e SR e

col | ect ed and20li SS0]iaé&Grom memBf1ER¥ Bldfided |.oammsm§r|y4 gd anco
evapor at ed. Cryst al thlaai 6 0162 f ciderophtnyd) | aaetm@ioet,ﬁe]rtl ]bsizumeml Sr-lcatbs .

crystals with np. 187 é‘gg‘i@e‘"‘a I""W‘gl ?@%ﬁﬂp#@%& r Bl fg%ggal’?o?‘ﬂ@gd? rom.
ori d e-wam ’

et hyl acet at e/ hexanegpe

wassnrredmtc stream of ammo-
35 Methyl 1 aset oxm%h;hlenm ctiGn was&h:hlﬁll’eo Rejekipg for ddd - 25
i m dazo[ 1, 5-a] - addiviona} 43 miny Fqueamm'sua-w I:ha!tﬂes ﬁ@srwl)mundéorolfhr@t 435 g
(1 nimol) of net hyI g%%ﬁ”mgﬁ:&m#ﬁgﬁ "ﬁglmq}ﬁ%nyl )
4H - im dazo[ 1, 5-a] i: 20 o 120 gﬁf )e(,v
sodi um acet at é80and ﬁﬁthyltne@lilordlarfﬂte auam embinad andalie residué or 13
m n under 40 an at @%f“@n@?‘gﬁ% ﬁmdgﬁgﬁﬁlzﬁmeﬁ%%r
reduced pressure an BIF HEpdeA Py Hter and

met hyl ene °chloride. The net hyl ene chl orllgiemll,layﬂr; was dried and evaporated
and. the residue wadetrHneiagr 6pipbeylo\idk - iidgzopt,5-a] [1.4 henzgdidzepinsi-rig @d% ( v/ v)

of ethylacetat® in net F‘én Iorlde Crystallization f th N4 35
bi ned cl ean fractions [,ﬁfn t} é(f_ Eéi i %l“"°€,;£4,£ gﬁ%j 5880
For analysis 45 |ta¢t@&1eth91€:rstynshalxﬁmmedfﬁ dﬁgﬂome 200.ml of tetrahydrofuran :

chl ori de/ et her/ hexa Fae hyfigpgenated at m.'inre-fOIBS hts s -

chl or ophenyl ) 40 4H en m SL th %‘ﬁi‘& ’_".'-‘o m §xamﬂﬂe
hydr ochl ori de heni h em.d:esmammrweamn Wdrogen chloride. mef 29
(4.65 nmmol ) of 7 - mudofuetlm !he&lventcdaimwrated@nder ucedgﬂqum en I)
- 4H - imdazofl, 5- %1 °E‘d° &ﬁu‘F
tetrahydrofuran and QIﬁf“ﬁﬁha d mm o

at nospheric pressurerhaMfdr i . 235-c-53aP. as cat aI yst The cata yst vvas

separated by filtration and the. f||trate was evaporated Crystal lization

(rom et bl f;@QELyt*eﬁtfgcgi'gaéaﬁ g ﬁ; m%t%%i:»%z%étutﬂ;z“m“g% |

dissolved in a m xturerﬁuxthmtof etghﬁrZOJ [ (araing) nmhbiyaﬂmhyl nEthblaﬁpl-WG tdr-d?en

chloride (3 mol) wé 5%'!1 %Iés ﬁqnpz
hydrochliori de. was M w@‘r‘% Hg. The
crystal § were ssol | e ﬁEl @ihal {pRodu® AM@ :E;iOdUCBS

wi th np.#-250- 260. TM&[‘I ytlcal 60 . . sanple vvas recrystalllzed from

oy apanorars skl °F sg’gﬁ ,&,ﬁﬁf“ﬁﬁﬂ‘téﬁmﬁmm £ henlhydrate
pr.op iSthte chloro - 6 - phenyl - 4H mmdazo[t,s-a] [14]- .
. 60 benzodlazepme 3- carboxylate and 100 ml of methanol containing 209, of ammonia
was heated to 130° in an' autoclave for 8 hrs. The precipitated crystals were collected
and recrystallized from tetrahydrofuran/methanol to yield final product with mp.




Exanple 109. 8 - chloro - 6 - (2 - chlorophenyl) - | - drnethylanrnoethyl
- 4H - |n1dazo [1,5-al - [1, 4] benzodrazeprne - 3 - carboxam de A
--m-xt s 6 nhe
-'1- 5 dlnethylanrnenetnyl - 4H - |n1dazo[l 5-a] [1, 4]benzodiazepine -

3 - carboxylate and 5 15 nml of nethanol containing 20% of ammoni a was
heated for 16 hrs at err] in an autoclave. The sol vent was evaporated and
<g§F resi due was crystallized fromethanol/ ether yield final product. The

| ytical sanmpl e was purlfled by passing over silica gel. using nethylene
étide/ethylacetate 1:1 (v/v}5¥8#dlcrystallizati on from et hyfacet at e, 10.
nip. 24 ° stal i o
10 Exanr?igp%%%w-{mﬁ?ld%mng% r‘f?’ hz-ed ﬁ?‘“ it 6 deB/ chI orophenyl) - 4H
- imdazo[ 1, 5- a] [ 1, 41- benz&ximplec - 3-_car boxamde A. mxture of 4.4 ¢
(0.91 ndi) (A~ ‘uorophepyly o A5k hwdmly-al (2 Tbspagdiazeggpe - 3-5.
chl or ophenphdsph enucmm&’az@&%o&zﬁh)[das SaBERZAMp AP 355 3 - éar boxyl at e
200m of (0.01 m)neftéhachidrg - §0 (21~ fbropieayty - aHd :ﬂmdizogl,iﬂm@] g) of potassium
hydr oxi 9@? - lﬁ)acrde'FJz@Q(mMrmteYhfre t,lqeéwateevapor ation :the
moggure o W %92 F®d wity water. The
pr eci pi tﬁhﬁjfopraocﬁ,mtmﬁa@a{ heh grsm Cmﬂl ‘ene chI oride. The
sol ut i onmethylene] chlaride aoihininga [N a(trh oamtlado &he @ phamscdn tal- 20

lized fr o @rpad ¢ ﬂmsﬁ& ts9lyrion was eyenars 'é'i'edl-a2|dorrethy|
R R |

[1, 4]benzod|azep|ne - 3 - carb-.oxylrc acrd mhrch was converted to the
am de as fol I’ ovvs Phosphorum ide 2.1 g.(0.01 ) was added to a

suspensibn<il g;%?o‘o%‘@'??ﬁ’t“&‘?r éﬁrﬁ"’%ﬂl’ﬁnﬂf&# YeedigAeRineen® chl ori de and t he
for an %Z%enmwamwsa f ;:ef:é!fgﬁhﬁ _ nd stirring was
| trati .y. . .
net hy| engmGhp. 053 e-g,@ QdinplY AothlliRl
ic le v/.v) - qf i n, 30 met hyl ene
B - ‘3: 9@?@& M %%Q%’ﬂﬁ%ﬂ YBFEPEd and the nesi due
dedd The[léﬂa t 3 - ppalsoxylase; 23 gt (91043 m@)joifnoumumalwﬁly*-ene 30

. ca

mXxture Wa m I ¢ 9 gl (0.01%1R01 :ﬂé’thyf@fch?oﬂymﬂ zﬁhﬁbﬁlﬁ% .Oth-armD 25 ~ hia
wago t henmidmmﬂuqnd]bmidldzeﬁ 3r-eambxylm and 75 vl of metkanallcoadin-ne. Afpt er stirring
cont i nuéﬁ?i‘ -ﬁn -  Sotl : ol | uted with

y : y iggfi de sol ution. The
or.gani ce;hlmke ‘was dri ed and evaporat ed The resi due was chr onedsogr aphed
over 120 g_.of s'I
chl ori de.™ 0,
30 was cys u. ﬁg@nmehhamﬂlneﬁm 8- chitoid fa-rmbnypraducmdm-th mp. - 258- 260
chl ori dé,keluh mmﬂ‘mm&r IF&l*v.lr(tlonwas eqs{;lggnac:l? ) phenyl » 4H -
i m dazo[ ﬁ%é& wid cry ehedolikit d crystallized oxyl ate

35 Ranewmru ornaqa:paem umﬁoaddﬂdn o4m modawd[i,04a}-0f 10 g (0.028
- mol3p of ,4]benﬂq¢lmemne-3alcghmh¢an d wpr?ﬁfh-oﬂ ° __ 'ﬁ:e yl - 3H - 13%4 -

benzodi azedi& bis g%{% M bl ﬁ re of 200 m of
et hanolmlg%é“%m i Bpi,mae.cp Rollial T

¢ Slubias wity dr ogenat ed at
at nosphahenmqareesﬁmrsedxdnothl&ndh rsdutxoif lagd waerall‘ytsmedmae cHlGride layer separ ated by

fi149r at ivendgsd dw and t tra eva rated to dryr¥ss. The 40
resi due dﬁk § Jt% on was treated
with 10 tr| et o or te an et hanoI i ¢ hydrogen "

chl ori de. After refl uxr ng th&xamp‘ctllfle for 10 m n the solvent was evaporated
under re&ju%‘gujd  pifes &té e Nl dimehslg $Hymimidepg[ a1kt ween et hyl ene
&
aefitle 231

chl’oride a m&gd'su%b'ﬂ%ﬁﬁw €412 imidazo- SO! utd on. " The
or gani ¢ piagp,aNeszodi caCho Ry, ﬁnbfh&mamyabﬂospmtcrmmf the residue 45

from et haed 1§|ge!f d@dmfdlhadc mmuo Z?oﬁ"i onpled reqstier MWP& from net hyl ene

chlsgrr deté%g ous%‘ﬁ’“ée%%l . Wea“ﬁﬁls lor ggedﬁg b e - hyl - chloro -
- yidkdal R BAKE N

Iﬁ;ﬁlfa,zepl n 50
3 - car bﬁa{ysis,ah;e z40—242° S e
50Amxture of_ ‘g of t hoxycar bq ene] - 7 - chloro
55 (2% %ﬁ?’% DK m}mﬂh r)g@@n@wﬁ é'f—lr ‘g’g"z{lgeiﬁﬁizodr az |ne
et hanol ate,a 26 g%ﬁ?wﬁfmﬁgocmmog (2 1 @lofuphenfl L §¥0f Or Mu was heat ed
to refl um&m[lia[mrbmidiaml -\Berrarboiylate dv 2§00nl af @otahydroferan wasduced pr essure and

Sﬂﬁq sian of f)1 u hydride in 200 ml of ether. .
the cry ter ag‘{l];? th%%reww%g r%&q ; %né—ﬂsmﬁ° for 15 min. The mixture - :
60 - was then hydrolized by addition of 25 inl of water. The inorganic material was 'separ- ° 60

ated by filtration over Celite and- the filtrate was dried and evaporated. Crystallization
“of the residue from: methylene chlorlde/ether/ethylacetate ylelded the solvated product.

t:.'




55 ether and recrystallized fromethyl acetate/nethanol to yield final

product with np. 55 206-208. Exanple .113. 8 - chloro - 6 - phenyl - 4H -
i mdazo[d-5=a]l [1 4]l benzodiazepine - 3 - carboxamde A mxture of 5 g of

nethyl 8 - chloro - 6 - phenyl - 411#%jh¥dazo[1,5-a] [1,4]- 60

benzodi azepine - 3 - carboxylate and 100 ml of methanol cont ai ni ng 20% of
ammonia 60 was heated to 130 in an autoclave for 8 hrs. The preci.pitated
crystals were collected and recrystallized fromtetrahydrofuran/nethanol to —,
yield final product with np. 295-296. The -anal yti cal sarrpl e was N,
recrystallized3from di net hyl f or mam de/ et hek549831. 296- 297. ' Exanple 114. 85 éy/
chloro - G- (2 -t - | Z -

5 M((:ar boxarr m?%?ﬁﬁﬁfnp Gy 5‘2@ ‘9““3““5"5%&"{) i qg*%%ﬂfo 0125

m was added to a suspension of 3.5 001 % of*:8. - chloro- 6 -

girggggrf)ghggyg)[h_ g(f:lrbm?ﬁf?fre["élf”@{’él Weht r| Blg#"’gﬁia%%’df“ﬁegm/aéer

After stirring for 30 mxﬂxtefemms o 38S dildfe - 61 (pdum@mw)L 3t Nigddop@aRihylon

m xture wags 10 4H|- Imidamélﬁ-ﬂﬂl,ﬂrbemdhbzm mﬁmmﬁolm, uemlmmlda was
added and stirring fw‘;"suirggtve fitgir‘l‘dg;g” m&l E3n & ir e was
then partitiongd bet;mnz, g% %ru gg_‘z’  (v/ Y9

of ethanol,. The organic phase was dri.ed an passed over a.' pad. of si I i ca

gel . The Sol uti on vapoy.ated and, the"«’*’?’@é‘ﬁl 20esr due was. recr taI I i zed
fromethanol to yie dﬁgg‘d‘g{g romeilic ¥ ol - dmidap S
e€tu

recrystallized fromt bl L an/ gtm&gﬁmﬂm 3 2figdrexYthe thl 4H - nmdazo-
15 8 - chloro 156 - 15-=][bhlb g, wii-added rsiodlazm 3D, ﬁ} tl'uonyl chlonde 15

[ 1, 4] benzodi azepi ne °d°3“‘g If?d)&‘frﬁ@:‘w f° m 1 gen net hyl
8 © chloro - 6 - (25 §halaa lenechm, o sﬂa“uiﬂ

[1,4] benzodi azepi nebxearﬂmaue @ﬂli ylxeatnahm stoduci I'Phe

ing 20% of an™¥ni a emalyt e'leasﬂw.!&ﬂOJSilg)rlO%KVMsﬁ - 20
reaction mx- ture ﬁ E‘l—g” fv {1&1“% ona!“[“l P 15ﬁeé‘?‘%d in
met hanol / et hyl ene c r | on ‘was corrp "Firltration and
concentration yielded the f| naI product Byaihple 121, >300. The anal ytical

sanpl e was r e(éisyst abr i“f@’d § r ehiarnres h{d e‘f#@r@hﬁﬂﬂ) t 48+ imidazo[ 1,5-a3 Fll#dbeotodiaze-
25 Exanpl g 11

bilki g 6 NYta - '
i ni dazo[ 1, 5-a] [1, 41&@5&[&433[2?5%2@%& et ,%grﬁk Cﬁy"”% 4ol 0. 014
nol ) of methyl 8 - 8imnorapaddedto-SOhi enﬁ |1 molaﬂlsblunonnidaminaa&mm md:de{xii,eﬁera]

Lo aagp! e s “@%@&% %ﬁ’%@'z&”ﬁf i

for 6 hrs. The sol vmgoﬁmﬂﬁagd/&mgrsm hedoPin

wat er. The sol uti onggl LE;P?I F@Pred 6ar(d- ddqrehhenynl éd (\M-h e&hyl)aM'H&omtdazo- aci d.
The precipitatgd cr g

chl ori de/ et han%l t otigy (\fﬂsgg of feh O%QE%: "ﬁl °§42:?Pgﬁi "%

[1, 4] benzodi azepi nefenCQte-and:axelﬁh:a wasmpordedmrh&h ﬁedb chroma- '
35 1 g of this aci d“’%ﬁu WQHEIPSI% Yokl s%rtw mnhbndede and
100 M of nethy enengh mg”f% Fig¥acoatp hexang gape the, fnal, 1y ne 4

was bubbled into the mxture vvrth coollmgam;netnz.a clear solution with-basic
pH resultgd. The sof uchien- \ﬁ/aizthﬂwomyﬁeoﬁ wingthoxyroadtivlin 8 i finaiddzolld,S<d[ L4l on and

Th hyl |
PrarAmRid rs;roﬁ“e;;%’;mﬁrv%amora&jﬁ%ﬁﬁiﬁeﬁ; T

whi ch wasrecrystal @mgmmwmm thoxc:?!t)lnr:in % ywafievegosdted aﬁcbthe esial ysi s,
mp. 231- 233. Exanpl &7 pargjtion e o nate
dinethyl - 4H - i m alz P%lﬁh nde w1th ethanohch ue S

car box am de S0 dihydrochloride w1th mp. >230° dec. which precipitated was collex and pamtxoned 50
: between methylene chloride and aqueous sodium carbonate solution. The organic phase. -
was dried and -evaporated and the residue was crystallized from ether/hexane to yield
final; product thh mp. 126—130°. The analytical sample was recrystalllzed from ether_

: " Example 123. . .
55 8- chloro 6- phenyl 1L,LN.N - tnmethyl 4H m‘ndazo[l,S-a] [1,4]bt-.nzodlazq:ume-_=i S5
3 - carboxamide "
A mixture of 1.5 g (4.2 mmol) of 8 - chloro - 1 - methyl - 6 - phenyl - 4H- :
imidazo[1,5-a] [1,4]benzodiazepine - 3 - carboxylic acid, 1.7 g (8 mmol) of phos- .
phorus pentachloride and 100 ml of methylene chloride. was stirred under argon.for .

60 3 hrs. Dimethylamine was introduced at room temperature until a clear solution with . 60
basic pH resulted. The solution was washed with water, dried and evaporated. Crystal-



A mxture of 2 g of methyl 8 - chloro - 6 - (2 - chlorophenyl) - 4H -
I mdazo- [1,5-a] [1, 4] benzodi azepine - 3 - carboxylate, 15 m of hexanethyl
, A o : The
cool ed reaction mixture was par- titioned between water and nethyl ene
chl oride/ether. The organic phase was washed' 50 wi th aqueous
bi carbonate sol ution, was dri ed and evapor at ed. Crystallization from et her
50 yi el ded the final product 'which was recrystallized from .
h J;acetate/ met hanol for anal YSIS np. [err]. Exanple 118. 8 - chloro - 6
ayl) - 3. hydld®@dbihyl . aH . inidazo[1 5-2§6[1,4]- 55
penzodi dmmeﬂlemidﬁmm&hﬂc&ate/eﬂm/hexane and recrystallization from ether . A
55 A sol @i perup Ritymp.37B655%0] ) of rethyl 8 - chloro -~ 6 - (2 - v
chl orophenyl) - 4H im dazo b Iea{ [ 1, 41- benzodi azepine - 3 - car boxyl ate
in 250 nd - edlord €6 - A0 Budadphgagt) - ea;fﬁeﬁ -GhenyiL. Q4 Dmﬁdaédé?l?@pSl on of 5 g of

i thium aI U bt Toenzodinzepinie dédfcazboigig%m ?f ethér. After aofd’ll'gl on thg m xture was
stirred ‘jn “PFW 1 SEgasion ¥as then hydrolized
by addi t( ﬁ%ﬁg “;;"?ﬁqggn& %? qi ’ﬁ‘ﬁj;%&l S''separ- 6. ated

y filt rrag |farsoqmerwn£3ebd1 ihg2 0w '&mVWhSa d gevapor at ed.

Cr V&t al Iwazemmnﬂ fof 30 imin ﬂemndmepﬁmmmmyt!oemxwhmpadmbeﬂher/ @ohyl acet at e

; /n P(QP onate sollg.gn and methylene chloride. The organic
yi el ded was §r n? o 593 ?ystalhzanon of the residue from r

1, 549, 83%ilation from methylene chloride (etha.nol gave a final product whic mﬁl l'ization f rom
2- pr opaioh/tatahyrofga/ahamol f6rlaayisis .lerr] dec ‘whi ch ‘according to

anal ytical and spectral .data_con al ned | nol of i.sopropanol. Exanple 119. 8
- ¢hl or g - e 2 ;ﬂ%ﬁ'{?{o gwﬂ% f n gﬁﬁo[ﬂ? 5 a&aLl 4] bdhzodi azepi ne
B e 3 ox:gﬂ;éﬁ)

5 A m xturehqaﬂhoﬂsﬁezc:gcmhda 13 gtﬂ25r:mnol) Gas-a_atoaﬁhieﬁuoﬁpheagl) - 3 -

hydr oxy OB - A8 - Riqorophesyl) - 1 - gethigle 4 nidazobl.hel-i sopropanol ate, 40
i ef i NPk % SForbbylamine wCIdaI Jit £ di o®de was
stirrede ﬁeﬂ@dﬂlb@ﬁﬂ)ﬁh&ieﬁ&:ﬂm fiiredvak) tviashed WR® aguedus odmscazwiaiaved by filtration
over Oelsﬁﬂ! gﬁwdmnow?im Cias 't Ftho‘eda p%%%fﬁ;lé;c? get:;sqyniet allization of the
resi due mg“ SYSBO foBy qpt- 10
Exarrple egén chl-or-o *: gc:ascgﬁﬁl -r%hne ?_9&;{,‘ = (2 - chil oropﬁanyl) - 4H -
|n1251azo[15a il 4] benzodEamp 1106 Crude8- chloro- 6 - (2 - ¥
chl or opSerfilop < . 2 tlﬁg

5 trimegpl - 4Hmnuaizz9{1,5m[14l- [1,5-a]
[ 1, 4] benzoghags 1 3 t ) hi onyt chl ori de.
15" Fol | awi fgg Wﬁs X oﬂi 0¥o é) cﬁgﬁuﬁ yrl at Tagm .
t eAper atotmrehlamdeﬂtahems dualah thuhdad'eatﬂdtd'ith momﬁoleatdayl acetate. The
preci pi ©AsRRe Mms 3t uede; % rotegtsd by oy ‘a.-.;:f- di t i oned bet ween
met hyl eQginetiad @?‘ c- - -’5 oHat e sol ution. The
met hyl emadnminilmﬁl Iv&kdﬁﬂorﬁlhﬁatf Ly 'sEl g0 - 35 anal yti cal
safpl e \gmmpresidye !ﬁtﬂ' d)baalﬁedswlthanmo hm:ﬁrg ‘B2 (v/v) of ethyl-

| 20 acet i OaWQQ&m on from et her,
= ﬁaﬁm i fﬁ &ﬁaﬁ% T B Bt o e o

at aboutwa to abait 100' ml Bith’ o@hiom @cratc

chi®r oplid Jremgpv thﬂ]lﬁaewﬂ@ehlﬂdzemo@@m- © pi ne

25" A SO|dHTd2§ m % onofr an 21“ chl or ophenyl -
4H | m dwdk gngze car oxa yde in 150 mM of
tetrahydro- furan vvas added to 50 m of a. 1 mol ar sol uti on of methyl

maghesi ym [ t her ,,. AEyagple J2 rr|n for n_at room t48nper gt ure
thggreagt |°§118|4 o J'}gsm %é%@&ﬁmﬁ e H’Erg“f"[b%“]of wat er, diluted
with tetra w{m.feufamwzoﬁdmn\oes BW if idhdgr.ed 30 over .-
Celite. ﬁzgmfdﬁ ?%!lélﬁ\&slzm'ﬂme eshrla)nx!lcadmmed tglhyiagidshr omat ogr aphed

ovey 60 o Sefhyiene chloridey 3 A 0f Zipgd alf*iyl endOchl ori de.
The C|e&ﬁraeﬁéa§%§ﬁ%iﬁpda ?;%a so'luno ) ter oratbc The rellaga! ophenyl) - 3/ - (1
- hydr oxwpe tiwspdlljzed fr&irleﬂayladmdm B:ﬁialz ﬁ&ﬁﬁl -ne were conbl hed

and evaW&PWYWmﬁGM’é mm?slsd-rzégol ved |

Example 128. 55
.55 8- chloro -(2- chlorophenyl) 5,6 - dihydro - 1 - methyl 4H 1m1dazo[ 1,5—a]-'
[l,4]benzod1azep1ne 3- carboxanude _ ' [
A stirred solution of 7 g (0.018 mole) of 8 - chloro - 6 - (2 chlorophenyl) 1-. |
methyl - 4H - imidazo[1,5-a]1 4]benzod1azepme - 3 .- carboxamide in 70 ml of - - f
glacial acetic acid treated with 5.6 g (0.087 g. atm) of zinc dust in portions, The




35 in 100 M of nethylene chloride and stirred for 2 hrs at room
tenperature after addi- 35 tion of 15 g of activated - manganese di oxi de.
The [err] was renopved by filtration over Celite and the filtrate was
evaporated. The residue was again purified by chrona- togr aphy over 30 g of

silica gel using 10% (v/v) of ethylacetate in nmethylene chloride. —-
Bystal lization of the' conbined clean fractions from et hyl acet at e/ hexane
gave the final 40 product with np. [err]. : U
40 Exanple 1#2. 8 - chloro - 6 - (2 - ch[,ses,sglhenyl) 3 - et hoxynet hyP7-

4H - i m@azo[l - i) Y bor 3-nfs, eede’ mol ) of
8 - chloro - %ﬁfﬂrmﬁhmmma%m °H1r2§ehsoﬂ§m°r °§}£§ 4H -
i m dazo[ 1, 5- a] []chléixd;em«)ﬁitraze qonxentiated at mmmmmmmvmmme 45

triethylanine va i ’ééﬂffdesi‘dé‘flw PWGF‘“E‘DC% By ic orate
andthe rests dudibgl Sy G p m ﬁ&"ﬁ J

aqueous sodi um catihing3ére5 minl 448 iveA ﬁua' gﬁ&t xﬂ)aela whits dri ed
and evapor at ed, apll (When thefi weweaabﬂl#dsm@h Q@ddﬂw hiteat ed
wi th ethanoljc hyf ‘idgvelgﬂj]gg e gﬁ;ﬁl%‘ﬁxl ori gde
wWth nmp. >2 deGyhi ecte ancfh artitroned 50

bet ween, net hyl ene ch or| de and aqueous SOdI um carbonate sol ution. The

organlc phase was, dr e { eS| t l.I'i zed
from et her / hexane® T ﬁ%}%ﬁﬁ?" B mml Qyﬁg‘“&ﬁﬁ@ Ml yti cal
us

sanpl e was uscrystalAs ioh fof B @t ea34n51e 1e133m875m16h¢s%o - 95-
pfenyl - 1, NN - tethapgdtway hemdﬂﬂh-lolxtmotjai isolﬁwa Yﬂro Isbingids di mgl - 553
s ERERE e R ¢
- phenyl - 4H Qf&,amd

1.7 g (8 mae) ofchpighg to cqi)eﬁ@"aahdﬂi&mdﬁn mdeylme 20

chloride was sti robeined pirepcentaegthe mptheg fjquor. 3 hrs D| rret hyl ami ne was

i ntroduced at room tmerﬁ&g&eggl | a dear solution with 60 basic pH
repd

resul ted.. The sol utilA yyadssWwas ﬁdh\bﬁl&hm@%pﬂa%ﬁé&ﬁﬁﬁﬁ&du
"Crystal - 56  the general formula

56 lization of the residue from et hyl aget at e/ et her/ hexane and
recryst@llization fromether. gave fi naf\@ Euct with np. 173-175 Exanpl e
124. 8 - chhegro - 6- (2 - fluoropheny - ethyl - N - phenyl 4H - 25
I mdazo[ 1,5-a]- 5 [ 1, 4] benzd iMe - 13 - carboxam de

5 Phospporus pentachloride, 1.3 g (6 vl ) %sas added to a suspensi on of
1.9 (5mm|)of8-ch|oro- -

2 - quorophen I
i dazo[ 1, 5-a] - ‘gg} ﬁ‘y’q‘a% of
met hyl ene chl or| Bkl ﬂrﬁ:%
ice/water, 7 nl oérozm ORg (w)mémngd@chmn yckbgeﬁmlwgramyl) or-C(mE(wmm nued
for 30 nin & roof} ta eRa oFp, brome,dodgnydmay loweri iy 130
bet ween 10% aqueofied Q % I ot e IO hadle. - The
‘organic |ayer V\Iaﬁabsﬂﬁ:tdﬂcinﬂiadove !D&) 8 (whetei Rpr}eptaa‘sentsh@drmﬁl due
fromether and rewrlgwsr; akyl),lthezmmp(}ﬂCDRQrfwhm 1oe¢peesqnhlh®¢rpg§eblelt!m%!'l)gave a

final. produd® whig rﬁ%‘%?ﬁ%ﬂm) w’m[m’mmaﬂmmgrﬁm for 3

anal yS' $, m. [ er ‘or Jower alkyl b the groop —CONR;R,,, wherein R,, and 15
15 8 - chl or oRgp re;bresem ydrogei, lowérZikyl, Ith@pdmﬂ;lkg)l lewet alkeny!;t hy | -

4H - i dazo- [1 !ﬂla r fh 4)@2& nwher Ri,( rus
pent achl,ori d8 nﬁgﬁ‘;g“ﬁju ]fY eg:’w r Sl i’{% (5.9
nol ) of 8 - chI 06fC bet cyclié dng; ( m gnyf R“

i m dazo[ 1, 5-a] - [@d&},bemzemaz emer lowé} alkylcax pl-e(@ﬁ)mﬁl,rk“lw
net hyl ene ctll?orl dg‘s Af’}" Pdai d 15 2gre ““d“’ hYF‘E? W?QWIOWET"XX 'GWWater
ol %u ﬂad'ai@, IE,QO { m n. 415he

m of cyclop opyla1
reaction mxture mﬂamm;‘ sHmh&a IR Qépads@is S, xuiy raaer dried

and evapor at ed. THkyLragwexy d@ewm!@dr dks&ramampradr dkyl,suﬂsmu;ad graiho lsm:rng 10%
0
(vrv) of etignol TREGHt R AT kol e, G R At BBl ke G 0o

et hyl - R, represents phenyl, mono-substituted phenyl di-substituted phenyl, pyndyl or mono-

substituted pyridyl; and )

represents the group



acet at e/ hexane yielded final product as crystals with np. [err]
25 25 Exanple 126. 8 - chloro-6 - (2 -
chlorophenyl) - 1 NN.- frunm.h.yq—-—4-|=|——+-m-e|a-z-e{—1—-5-—a1—ﬁr4]-

of 8 - chloro - 6 - (2 - chlorophenyl)- 1 - rrethyl D 4H - |mdazo[l 5-a]

[1, 4] benzodi azepine - 3 - carboxyllc acid in 75

di chl oronet hane was cooled in an ice bath and trg‘ulmﬂmalllmmumlo 01
nol e) of phosphorus' pentachl oride in portions. The*reéacti oh was rot ect
by a drytag tsthe and stirring in the col $54%881 continued 30 nin -|onger.

Wth continuéd coQllJy %E%L‘){Jated%ﬂepﬁgdﬁﬁﬁaﬁ)btbwﬂﬁd 11 6¥ for § hye. ﬁ&&w‘omgn for 5

m nut es"and sti I I it GhoMVREmpeatite rarhﬂdtheeﬂdlwasmsmdmlﬂlmmnext ure
was evaporated at chlmﬂsc'éht Eaalcquyateﬁ H 3°5'°m°"°o‘l‘&e %‘gy

resi due was' sti rr dlotder fdue v ‘:%t “aﬁ

Extrac- tion th % nﬁgﬁl the Qarhy® n@ lbylmgydﬁtﬂdorEVaaiﬂomﬁtl on | n
vacuo gave a tan fsaaiig foT ﬁlmlnsgaiyh viedt 3 g OBOOean!led elfm@!) “eet her
and filtered to renlgw&lhsm#'e filepateoway f? 1dy diluger t he

filtrate on s_te ‘E& m‘pﬁ, allivar o aﬂfﬁ.ﬁh 1emoaae t heryo
concentration to m 3ofqde¢;ca5|onal scratching 40 4

initiated crystal | i zati on. The flask was rempved fromthe heat and cool ed-

at room fem 'perat oves nj Pl e. si8k5f, washed
w th ether and ai ré o e azt il &n&?&%%@hmw@g% S A P
Recrystal | i zagi on of ;asus;a of sglzrotmmaﬁla)aefehmseotamtd 18%ie 7frenl of!xm, poi ntS
to 228-232. Exanp| ehatiq was trcated with 10mlofa57Nsoluuonof hydrogenchlondemeﬂlagg 3

- chloro - 5,6 - di*f mem %é%g‘ ,&:ﬁ was BN A -

i m dazo[ 1, 5-a] - [1w Qi dried to vl duGt, adp ﬁo_:nsz’ dec. after

di nmet hyl hydram de Aaﬂgingtmrpasmm‘atlazsq Afdu@r smayht)of pfodigt, mpe }I5o1340°-deg was (2 -20
f1 uor ophenyl ) - 1 obtained b qoncentrating theypethes Bgur-5_ 3] . [ 1, 4] benzodi azepine - 3 -
car boxylic aC|d 2, 2 wudirpk PyADY §6.27i de, 50 m of nethylene chloride, 5 m
of glacial .acetic aciga 5r @le Pieparition ofidfidazofBs-a] [39) difepine comminids oed at -
room t enper at ur e fegeBerifgmuldhe i norgani c naterial was. separated. The
filtrate ,was washed with sodi um car bonqte Sol.ution, dried and evaporat ed.
The resi due was crystallized from ethyl adgt'gref ether to yield.a final

pr oduct V\,hlcrh was recrystal - lized fr Magbtate for analysis, np. 25
[err]. Exanple 128. ' - 1 ' 5555 -8 - .
chloro -6 - (2 - chlorophenyl) - 56- |h rof® 1 - rrethyl - 4H-

I m dazo[ f 5-a]- [1, 4] benzodi azep| n& gear boxamni E A st| eld tion of
A l—( l,‘;:‘ S %

7 g (0.018 nole) o : 1) all o- 4H -
i mdazo[1,5-a] [1, Eﬁﬁeﬁ}{‘ﬁ e:naiyllé,gr X681 pienyl, pyh o;&)yl,rﬂrallqi agthaci al
acetic acid t reat e groi mmmqmlﬂkgwrgmuaymmér lowen ajkyues t—C PO évﬁekt;lons 'ggle
57 mR reptrfsents lov:er alkyl); R, rep Ylopa b zoin};c}!, 1odo, h{ézr:xy lo

57 stirred mxture"’%ﬁ§ @ﬁgﬁf@?ﬁ% o Ty o s hrs.
After cooling to ref o gﬁf; oatnwielk{d u&ﬁnroedamd hwregesol I d
was washed w %{1 nebhljoWen&leMOm@e—Cwﬁa ?g;

reduced presstre af B “’F i;%r&% ,ﬁmdms
poured into cold wgg ,aﬁﬁ%%gi? by m ,, R);, wherein [R,,cand The .

resul ti ng white solnlﬂreymntfm&ﬁﬁﬁmdhydmhbdcwmyh hyﬁoxerlom a\lk‘lixl ,dri ed

upot-(EHe .
ﬁgdroghfgrel I:unnleld 193%5;” ggﬂf ﬁé‘z “ﬁ,&ﬁaﬂﬂ& ot S ggﬁé‘f,%ﬁ ut %

of unreact ed mat er iofl ing Q,&p ,Rﬂ;,&ih&efwaﬁe HAs; Ri-ed wi t h
col d, dilute anmoniaodrRiyreireentsdy rtou Runkrhereid] | ect ed

by filtration, 1W4t%‘d 1““%“ to gl e
final product® Rec% PV m% ,ﬁ,@ﬁﬁ‘ﬂfﬁﬁi} o el Er o
white plates, mp. alidi6idnhll th2 caseO¥ber@IRY re ents yaroxy lower

chl or ophenyl ) - thkyl ahyhgadpwralkﬂ, halormeln yl amizq lower n&ﬂe‘z °1°Wer
S e R R T s i

A suspensi on %hgl S 8-s6Bsti 1 br'im M ot
95% 15! substltuted pyrxdyl and

represents the group



et hanol was treated with 10 m of a 5.7N solution of hydrogen chloride in
et hanol and boiled on a steambath to give a clear solution. The solution
was fittered and kept—at—r+oomtenperature—overnight \VWite needles had

separ at edW@[r Itered, washed with ethanol and air dried to
gi ve final product 315 dec. after 20 changing to prisns at

250. of product, np. [err] dec. was 20 obtained by
entra % i quor. WHAT W CLAIMIS:- 1. A process for the
ag"gatr on itm da -a] [ 13‘1939' azepr ne conpounds of the general

. fOI’ nota—25— 58

25 wherein A'represents -[err], represents hydr ogen, | ower al kyl', hydroxy
| ower al kyl-, acyl oxy l.owe I _'ph - al y- 1 ower alkyl, halo To
al kyl, amino lower al kyi—@ﬁbst tiyt ed lady no 3r - al kyl., -substituted

phenyl pyridyl, aral kyl 5 group - err-] (whereirn [err] represents
hydrogen or lovver al kyl ) - 8 (V\,her 309 |n'R Tepresents | ower
al kyl ) ; [ewhcrrmr:épmegaa,&memep&@mp&qm dr r.alkyl, 30
acyl oxy Ig?n@léﬁ’m enah#lmy nlltuweyana gﬁ}oﬂqgﬁg‘ e\{' g,ng Iﬁ‘am no Iower

al kylg ~ cyadiionsil o :{"Q@%";‘ ?%/ ﬁg!:m R| @pesentd hjdeng .y.caaabonyl amno,
ar al kyI oxycar bony i ‘PP’ﬁf heRi no | ower al kyl; the group -[err]

(wherein [err] represents hydrogg - |.ower al kyl), t he group ~{err]
(wherein [err}: .represents hydrod or - | ower -al kyl): 35 or a derivative
thereof, i.e., a) thé group -[{errf~wherein [err] represents 35 hydrogen,
Iovver al k Tesepy Groypa)ab)(mcyaboaé;rhm HORP cotbspl] or arylam no and

ﬂ" 22 %‘ﬁﬂ@ssems hydroggsn or ‘I:oo FEytjf’mmﬂr}%ﬂ’le group -[err]
wher ein [err] and [err] represent . i nd| vi dual | y hydr ogen, |ower alkyl,

hydr oxy | ower -al kyI Jal kerg r\aryl\&g he group [err] (wherein [err]
and [err] represent |nd Vi uaII 40 pgen |-ower . al’kyl, hydroxy

| oner al kyl or |ower al ke err] an [err] together 40 forma part
of a heterocyclic ring,. a dnrs to 4) ® R12 and [err] together forma

part, of a heterocyclic ring; o ~l e group -[err] wherein one of [err]
and & represents hydrogen or IaI kyl or the group -[err] {gvherein n
is 1 to 4 and [err] represent indi¢idually hydrogen, |ower alkyl, hydroxy

| ower 45 representfithk I epyl r] toget her forma part of a
het er ocycfP%ﬂarIngJﬁ?u d? NPE) g%ln}é & Bh{'{ﬂ&‘l’ and Fé‘séﬁtﬂs dr ogen ort‘I ower
al kyl ;. arf ? Sﬂltadﬁjihtsc inds Ryiel & Qof rudcé’t yl in the case
where [err represents hydroxy | ower alkyl, acyloxy ower “al kyl, hal Q | ower
al kys, am no lower alkyl, subst_r ed ami no | ower alkyl, the group -COR ,

(wherein R, represents hydroge | ower alkyl’)) or 50 - -CGQBR (wherein
R represenks 0 “{ al k R, represents hydrogen or |ower alkyl: 50 [err]
[ epr esentgy is ﬁ'ﬁé‘ P‘g «cle| hyshrgen, have dliser6otdae ini whith @k phenyl © pyridyl
OF NDNO- pBIdKS bddp ;ee'c py |°E§/"i“g° H’GC/ dsmtﬂ]tréﬁgmmqn, which* .C M. S

* 1, 549, 8312}t feactingh cvmpsuiid & fvaslaheat ed under argon in an il bath at 110
for 5 hrs. After-  cooling to roomtenperature the mixture was filtered and
the solid was washed with nethyl eR8.cedal ori de. The filtrate was
conggntratedat reduced pressure wtjf [&r] to rémove nethyl ene chloride and
the resi due was' poured into a- P and basified with ice céPd ango- 5
nia. The resulting white sol @s/T N t eiied, washed with water and
partially driied on 5 the funnel *Tr eat nent on the danp solid wth 200 m

of In hydr mcm-nxrdbaheﬁbeﬂ d:tﬂl\hni Rkanbil béid Gﬂhofégtrer §f & Jiltering

about 3 Fhesi At By is Adragen bl filtrate was
basi f i edc&&ljo 'th |‘f"‘i!f‘[“@‘ill e hﬂﬁh dr@mrderealyvhtohesp&ﬂingd separated which
was2s 0l | eeh m@)ﬂu Jnair“r"dﬁm 6 §9P\bsipg pressercin diprotagred ed on 10 t he

funnel to gb)v@xﬁrzmalacqmpo.du@tfommcr ystal lization fromethanol - n@§ hyl ene
chloride gave 10 white plates, mp. 298- 305 dec Exarrpl e 129.

Co'N

" or an N-oxide thereof to a correspondmg com i
pound of formula Lor -
¢) . dehydrating with concurrent cyclization a compound of fg:mnla



8 - chloro - 6 - (2 - chlorophenyl) - 5,6 - dihydro - 1 - nethyl - 4H -

i mdazo[ 1, 5-al - [1, 4] benzodi azepine - 3 - arboxanlde hydrochlorrde 11/3

hydrat e 15 A _suspensi on of—1—3—g—{6—0034trote)—of the base of

Exanple 133 in 75 nl of 95% 15 ethanol was treated with 10 i of g 5 7N

sol ution of hydrogen chloride in ethanol and boiled on a steambath to give

a clear solution. The solution was filtered and ke t“mnn'ﬂ(lnutluml ture ~

overnight. \Wite needles had separated. The product shed - f E

with ethanol and air dried to.give final product, np* 310315 déc.” after gO_Qé/
S

changi#gzLo prdsns_at ca 250. Another amob¥%88 oroduct op _
20 obt a=red by concentrating the nother Irgyor WHAT VWE CLAIM IS - 1. A

process’TE? t he preparation of |n1dazo[1%5 4]d|azep|ne conmpounds of
the general fornula 25 3 [err]
25 wherein A represents [err] represen enxt | ower al kyl, hydroxy

| ower al kyl, acyloxy |ower alkyl, phenyl, afkoXy | oner al kyl, han | ower
al kyl, am no | ower gHeisl R, §mbﬁﬁgeﬁ,u6®damm pienyl,Calilety Bivbrydlkyl, Subistrtted pheayl,
phenyl , pyridyl, armzht\;gbr mncyn,rveargnfmpe {:’gqug mrrepe\dng Fesyppynd obigpmiach, prg

hydrogen or Iomer al k in R represents | ower

al kyl); [err] represents chIoro brono yelr oxy |ower alkyl, = 30

acyl oxy |ower alkyl, al koxy |ower alkyl, _ Iomer al kyl, am no | ower

al kyl, cyano gyano | ower  al kyl, acylar P alkoxycarbonylanlno 3
araIkonxycarbonyIanrno subst i t uted av Io aNkyI the group -[err]

(wherein [err] represents hydrogen or | ower Iky ), the group [err]

(wherein [err] reprﬁgﬁr&r&s&yﬂgq@gh@& | ower al kyl) 35 or a derivative

thereof, i e., a) the eyr eddii eﬂdmﬂaerdedmm[mrarknmpnemipmdma&ohyaﬂnmgen

| ower al kyl, hydr oxigrmuldl koxy, ani no, nono or dralkylanlno or arylam no and'
[err] represents hydrogen or |ower alkyl:g ogroup [err], wherein [err]
and [err] represent individually hydrogen real kyl , hydroxy | ower

al kyl, lower alkenyl, aryl or the grou mherern [err] represent
individually 40 hydr ogen, | ower a hy oxyM ower al kyl..or | ower

al kenyl, or [err] together 40 form a.pa ok a theterocyclic rinng, and n is

1to 4) or [erTﬂ ang,[err] together-forma part of a heterocyclic ring; ong
c) the group -[err] Wher eiyhdiffe Ginpdued of famcl [V b 4 eRicEmiigScobyelb®@en OF
| ower al kyl or the fprmydp -[err] (wherein nis 1to4 and [err] and [err]
represent individually hydrogen, |ower ajﬁyf dooxy | ower 45 al kyl

a

or | ower aIkenyI or [err], together form 't of a heterocyclic ring) and
45 the refmining [err] represent hydro r alkyl; and R2 represents
addi tionally hydrogen or |ower alkyl " e C L Whar e [err] represents
hydroxy’ | ower al kyl, acyloxy | ower aIkyI hat'o | ower al kyl, am no | ower

al kyl, substituted asm g&esnherrﬂrabraww«sﬁdbeacﬁstﬁu Being R i Mﬁ&m fornh Qérinf

represents: hydtSOgent!msrredctmeqr al k or 50 - -COOR (wherein R represent a3
| ower al kyl): Rs re%?gﬁgﬂ'g“ﬁ rWWMF‘“éTW!’Wmﬁ@?@?qu]‘d?fém’éents
phenyl, mono-substi i 1call§llirspﬁ<!ﬂ§ trle intbges! mgb@ﬂwsmo@%ﬂguwt 0P£ ccﬁpno'

substltuted pyri dyl poundicf fosjalaesent s t he gr oup
1, 549, 831" 8 [err] mhergrn

bronlne-ou |od|ne T is hydrogen or |ower

hydr ogen, hal ogen, nitro, cyano, trifl usTop

am no, am no, hydroxy |ower alkyl or |d | k OfS(nd [err] represents

hydr ogen q?d 5 addi tional | y al kanoyTOx}rAQr. Hy oxXy |n the case where

5 represents the gr oy ) or ) above, al 0gs lehaeur rg@g@@&rng to

Phe bt Pl R il 5

formula | but, wher e oﬁxﬁ:&f rfalhgclfo hilic reaction, and y hydroxy alkyl g)
10 _ subsntuent being in a protected form during reaction with an alkoxide, or

10 represents the group at)’»actﬂts)thecﬁﬁpoe!)lona!ﬁoweempﬁscomydmégfépﬂn“{aerr] are as in
] _ - S . R| Ny ,CHO
2 ™

: s 25

with a lower alkyl, Grignard or lithium reagent, any RI/R hydroxy alkyl subsntuent
being present in a protected form during this reaction, or
i} reductively dehalogenating the 3-position substituent of 2 compound of

X:rs hydrogen chIorrne
2[err] represents
\ I Rs | ower al kyl, substitut ed20




formula | above, and V represents hydrogen or |ower alkyl, and

pharmaceutically acceptable acid addition salts of these conpounds which
in the case of conpounds of formyla -l wherein—35 .

A\=ZLENN i = p

15 i s R4-phenyl, Ais [err] and [err] is hydrogen, have a structure in

V\:hl ch“t—he—draze:pfﬁe—r—r—ng_l s. opened by ¢l eavage of the C/ N-double bond in
;;'i@ﬂg on, whi ch process conprises a.) reacting a conpound of

[err]
O [er ”im’t her eof vvrth an al kanoic acid ortho ester of the
\Yorful a_[err] wherern ‘Ris lode#8kyl and [err] is hydrogen 69 over. al kyl,
~al koxy If&mﬂ%ﬂec&&sﬂﬁu@&wdawﬁm or with. a technical equi \X&Le\t
thereof to obtain directly a correspondi ng conmpound of fornmula |, any am no
or al kylam no group being pré wAR-a protected 25 form durr ng this
reaction, or b) oxrdrzrng 3 und of forrmula or an N-oxide thereof to a
correspondr ng conpound of f ’0,]’, C_)_ dehydratrng wth concurrent
cyclization a conpound of Nacm 37 L - M..S59: .

1,549,831 - ) '. 59H[err] wher ei n' [‘err] is
hydr ogemny howeyanala haphneyly‘hbsmﬁ&:km f&rmwesubﬁq\ia;tlto tepeslod-t ut ed phenyl ,

pyr.j dyl tl@ﬂf“&?‘%%mﬂ@ﬁxﬂ E‘b }E ereof to a correspondi ng corrpound of
f Or l apl)und fo F#&?;}d&f& 12 yﬁ:ﬁ% ‘f T

fornul

[er alkyl, lower alkenyl, aryl or the group —(CHz)nNR14R1 1ﬁStBOﬂdl ng free acid,
or e) mg«ﬂogen aalkxds owedr afkplramildwar lkenyltop teﬂthwetogcmenrb endi ng conpound of
f o) { pfr ic ring and n is 1 to 4, any haloalkyl o T ROOC-substituent bemg

Eg;:gi ﬁﬁﬂﬁﬁgﬁ%ﬁ%ﬁﬂgﬁﬁﬂﬁo&uﬂ toia cor'r espondi.ng dBrpound of
forrrula [err] [err] any substituent. |1able te undesirable acylation bel ng

ooH  this reaction, or

15 g) substituting the hydrgx upRin t he 3- substrtuent of a compound of
formula XIV with a hal ogen‘z) _ phi i cal 'y displacing the hal ogen

in the 3-position substitué w4 m. pound of fornula [err] 20

XX wherein X |s hal ogen, by an am ne, al koxi de or cyanide, any Rl hal oal kyl

present i n protect “ed form dur®

subst i t urdthtanaminegcoppand of the Serinale EINRIER, §, ovhérkie RapedeR,n bk @ephi i ¢ reacti on,
S any ;. gﬂ jcae R f°"%‘d§)§?‘?°!"lae¥?t sr]gr RQAO&-sghetdrueat betng mror m d | ng -reacti on
P a ono e 3-posit | on al dehyde. gro of &

corrpound of forrrula err]
25

XXVvill

dehydrating a correspondmg —CONH, compound, or :
: n) subjecting d compound of formula XII to direct hydrazmolysns thh 2 hydra-
20 zine of the formula HN(R,.,)NR"RB, wherein Ry, R,; and R,, have the méaning 20
indicated in formula'I: above, any haloalkyl or ROOC—substltuent being produced sub--
sequent to the above hydrazinolysis, or -
0) treating an acid chloride of a compound of formula XVIII with' a hydrazme
of the formula HN(R,¢)NR,;R,s, wherein Ry, R;, and R;, have the meaning indicated
25 in formula I above, any haloalkyl or ROOC-substituent being produced subsequent to 25
the above treatment with the hydrazine, or - :
p) decarboxylating a compound of formula XVIII or
q) heating a compound of formula '

")

30 with an alkanol. or an aralkanol, any haloalkyl subsntuent being formed subsequent to 30
- the Curtius type reaction, or : :
r) hydrogenating a compound of formula -




with a lower alkyl, Gignard or lithiumreagent, any [err] hydroxy al kyl
substituent being present in a protected formduring this reaction, or i)
reducti i = it i

60 ' . 1,549,831 .

60 fornmula XX to the correspondi ng conmpound of formula [err] XXITT any

nitro, cyano and [err]hal oal kyl substituent being to the
produc- tion of conpound of formula XXIll, or 5 . “mm}m"mmﬂ@ﬁ“hg a -
conpound of forrmula XIl to ammonolysis wi'th an am ne corn- s peund of o
the fornmula [el6t] wherein [err] is hydrogagss98aawer al kyl, hydroxy | ower 61 6/?
al kyl, 1 ower al kenyl, r L.Qj’ : up--lecr|.wherel orr Irogen,

| ower " al kyl, hydr oxge m‘éofan ﬁf“yq‘iﬁ‘ﬁévgﬁ?éﬁ‘% _““‘ﬁ?ﬁﬁ%&%‘% “%E&%ﬁ{orma
part of a heterocyciite abaveliydmpslationjos | to 4, any hal oal kyl or

ROOC- substi t uent bei ng) 1@kvlating geompevadef fermplsequent to the above ammonol ysis,

or : . _ 10 Iy, reactddg an acid chloride of a
conmpound of formula [err] [err] [err] vvitﬁ(a am no conpound of the fornula

[err] whepein §err] have the nmeaning i ed /n formula | above, any 5
hal oal kyl or ROOC-substituent being pr ‘du
a

A sulisequent 't o the ‘above
anm nation, or m for the preparation o trile of formula [err] XXVIII .

dehydrati Rg a corr e RRYHokEon; RoShbsk e %&s i 3ot und of
formula X1 to diremth h%tﬁﬂmgﬁﬁ%ﬂy %eﬂﬁi:m é&hﬁ%@%’ﬁtg
fornul a [-err] wherei n Y epsidizitgay aloghpleof fopould ng- 20 indicated in fornula |-
above, any hal oal kyl or ROOC-substituent beingsgproduced sub- sequent to the
above hydrazinolysis, or 0) treating an aﬁlﬁ hlaride of a conmpound of

or nul

5

formula XVI1l with a hydrazine of the f [err] wherein [err] have the
meani ng i ndi cated 25 in formula | '5, ¥ hal oal kyl or

ROOC- substi tuent bei ng produced subsedyepA t 5 §dge above treatment with
t he hydrazine, or p) decarboxylating a conpbund of: formula XVI1, or q)

heating a con®und wHfereinOR;US Bydpcén 4 16%er alkyl, W hb catRspRhdiNR) defivedit dilel kanoj,
any hal oal kyl substfomwlant bei ng formed subsequent to 30 the Curtius type
reaction, or r) hydrogenating a corrpoundn,gf(,,f. Wl a. [err] [err] *C L
M S* 61 : ! 1, 549, 831 _
61 whereig [err] is benzyl, into the qbynesSpogding free anine and
al kanoyl ating the com pound thus obt aNned, " hatB4 kyl, 'nitro or cyano
substituent being fornmed subsequent to the %bove hydrogenation, or 8)
al kyl ating & conpouwigresfR.f besrthd meahifg &s|in formula XXII, any hydroxyalkyl substituent being
y 9 P present in a protected form durin]g the above oxidation,'zr ydro =
15 u) treating a_compound of formula XXXIV with a hydrazine of formula 15
H'Z,N-NR,.,, wherelp R., is amino, mono- or dialkylamino or arylamino or with ammo- -
nia, hydroxyl amine, a lower alkylamino or a lower alkoxy amine, any R,/R, acyl
group g present in a protected form during the above reaction and any haloalkyl _
substituent being produced subsequent to the above reaction, or ' '
20 v) reducing a compound of formula B R R 20

ok wherein R,, is hydrogen, hydroxy, lower alkyl or lower alkoxy and R, is hydrogen or
lower alkyl, or a compound of formula ‘

)

YN ‘?f"“zn

25 wherein: R, is amino, mono- or dialkyl amino or arylamino and R,, is hydrogen or 25
loyver glky_l, to the corresponding amino compound, any halo alkyl, nitro or cyano sub-
stituent: being produced subsequent to the above reduction, or )
w) introducing into the 3-position of a compound of formula



5 [err] in the 4-position, no substituent

with active hydrogen being present in case al kylation of such a substituent

is U_ndeSi.rabl e and no_hal oal kVI substituent bej ng—present—or 1"_\r oxi-di zi ng

an al cohol of formula R [err] [err] 10 whereln [err] is hydrogen or

| owe espondl ng acyl ‘derivative of the 10 fornula [err]

err . Wherein [err] has the neaning as in formula XXIl, any

hydroxgﬁimw,ﬂ Hml t being present in a protected formduring the above
i dat u) treating a conpound of fornmula XXXIV with a
dzazr ne . of forrru a® . 1544,8tr] wherein [err] is am no62nong-_ or
aKytam o or—_aryrammo or w th.anno- nia, hydroxyl anine, a | ower

al kyl ami no or a | ower .alkoxy & , -any -[err] -acyl group being present in a

protected formduring the gboyes#gacki on.and any hal .0al:kyl substituent

“bei ng produced subsequent a 'ove)&,gactl on, 20 v) reducing

a conpound of fornula 20 [err]

[err] [err]XXXVvvhereln [err] |s hydrogen hydroxy, |ower alkyl or |ower
al koxy amﬂlotoeb!ropopsx ,wh}f@mﬂkyar’ mcﬂlb!rl @m‘?ﬁ d of fornuka [err]
'1‘

[err] [ §?<95° f°““ d“" %‘r %j“‘ ¢ ir dial kyl amino or
ar yg am rﬁ" Tem Rs 'Shﬁdﬂfﬁ?dro n orta%g qf%\%eo a y m e corgespondi ng
am no conpa)mdmve&lmgabﬂﬁpomﬂlokipmmrtro or .cyano sub stl tuent bei ng produced
subsequent’ to the.above reduction; “or -w). lntroducr ng |nto the 3-position of
a conpound of fornul a 1,549, 8 o 62
[err] XXX a chloro, brono or ifogen ubstituent any hydroxyal kyl or

am noal kyl substituent bei ng_présént ,gn pr ot ected form duri ng the above

hal ogenati on and any hal oge‘/i'c ‘nemd Wherein [err] is hydr ogen bei ng
produced subsequent to. the ahors enation 5 step, or

5 x) converting a conpound of foArrruIa [err] [err] wherein Ais [err] [err]

10 iwhereih AUP—EYR,)B)N-Obr CL(RN =Ngs50)g [err] is lower alkyl and [err] is
phenyl or -nono- or. . 10 -di substi tuted phenyl into a corresponding conpound
of formula [err] [err] wherein IS hydrogen or lower alkyl and A 15
and [err] are as in fornula “and [err] substituent bei ng present

in 15 protected formduring the above conversi on, or y) converting a

co®oun %sn snmgg @é prc)xin formyled, Ba edeeealb:ppw“ﬁg ‘scRb?PprIrmP“&f of ormiPa ¥

mto a correspondmg compoun

DAc¢

wherein R,, is hydrogen or lower alkyl and A,

@x

15 and R, are as in formula XXXVIIY, and R -hydroxyalkyl substituent being present in 15
protected form during the above conversion, or :
y) converting 4 compound of formula XLI into a correspending compound of
formula

xy

o

OH-

20 wherein A, - : . 20

1 . - D :
i . . : .
R, ’ . . :.' - . o R
< T S e

R,. and R, are as in formula )\Ll or : : :
aa) oxrdmng a 'compound of formula XLII o a correspondmg mmpuxmd of
formula



[err] [err] [err] 20 wherein A,

20 [err] are as in fornmula XL1,

or aa) oxidizing a conpound of formula XLII

to a corresponding conpound FIf formila 63
1, 549, 831 ' : - 63 [err] XXXI X wherein A
[err] are as in fornula XLII, any hydroxyal kyl st i i sent
in.a b protected formduring the above oxidation

5 bb) reacting a conpound of fornula [err] [err]

formul a XLVI

formul a [err] ferri—Terri—whererm{ferti—are as rm formura XCVl, Or ccC)

10

t he

or
wherein [err] is phenyl, subiﬂlmﬁlﬂﬂ'mlEWWl yri dyl

and [err] is |eyer alkoxy or dilower 10 alskgdsam no, yielding a conpounds3of

honol ogating the R2 substituent in the maﬁni_ ng of am nonet hyl, substituted

15 am nonet hyl , cyanonet hyl, hal orret/l_qxl(. met hyl., acyl oxynmet hyl or
al koxynmet hyl in 15 conpounds of forful alifabove to higher honol ogs, or

dd) preparing conpounds of fornula I o@ A
an isomer to a hydroxy |lower alkyl, or % e
| to another conpound of formula I, or 20 %
substituent present¥hieFing.conpound of formula | above

it

ah,[g4r] substituent being
,Ng one conpound of formula

- ff) converting an am no
- /20 or in an -anal og

t hereof corresponding to formula | but whe p—~A represents the group e),
f) or g) gbove, represents the group a), o@ 'c) above, [err] is hydrogen
and V represents hydrogen or 25 - lower alkyl, except that in forrmula I

with A being siructRBiend R, ate@s in| forngulanBLIINany hedroayatkyRiibstinzkhe betag [petkentintd O

substituted, ihto tREe ﬁ?‘é‘é?g%‘?ﬁdi‘%%ﬂaﬁ%mcyano; chl oro or bronpo substi -
redcti fi

tuent by nmeans.of a San neyer-gar.cé’ﬁ_’@-
! M

fornmul a

64 [err] R6 to a corresponding cyclized co
conpound of fornulal above wherein [err] 5
and [err] is hydrogen, into the corgeigi ( ,

converting an N-oxide of a conpound.bfS{ &'l above wherein is the group
a),.b) or c) above and [err] is hydrogen ipto a
wherein [err] is al kanoyl oxy, °or

of formul a
10

64

10

15

20

25

o Cl1 1,549,831

oxi de thereof, or ii)

with a nitrone of the formula

Raan N\ COR2 X LV

alkylamino, yielding a compound of formula

: Ry _CORy,
R“@IFN XV

wherein R., is: phenyl; substituted phenyl or pyridyl #n& R;, is lower alkoxy or _dﬂdwer

H
- R .

wherein R,, and R,, are as in formula XLVI,or -

_cc) homologating the R, substituent in the meaning of aminomethyl, substituted
aminomethyl, cyanomethyl, halomethyl, methyl, acyloxymethyl or alkoxymethyl in
compounds of formula I above to higher homologs, or '

. dd) preparing compounds of formula I above with an R, substituent being an
isomer to e-hydroxy lower alkyl, or ’
ee) reducing one compound of formula I to another compound of formula I, or -

_ ff) converting an amino substituent present in a compound of formula I above

or in an analog thereof corresponding to formula I but wherein A represents the group

e), f) or g) above, _ .

represents the group a), b) or c) above, R, is hydrogen and V represents hydrogen or
lower alkyl, except that in formula I with A being structure f), R, is not nitro and R,
Is not nitro substituted, into the corresponding nitro, cyano, chloro or bromo substi-
tueni by means of a Sandmeyer reaction, or

gg) cyclizing a compound of formula

°"8ﬂ_“1°gg) cyclizi ng a.conpound of

n@ hh) converting a
ol eoup a), b) or c) above

Eor res’lpdndi hg conpound 10

10

15

25

G



ii) converting a conpound of fornula.l above, wherein is the group a), b)
or c) above and [err] is al kanoyloxy into the correspondi ng conpound of

formul-a—t—above wherein [err] is hydroxy or 15 kk) copnverting a
conmpound of fornula | above but wherein Ais 15 [err] in which

[err] m—hyel%*y—aey[—er—an aromatic of ali phatic sulfonyl group, into the
correspondr n n‘iound of fornmula | above, or U) converting an anal og of a

oundum mllm ﬂ!ﬂve, wherein Ais the 20 - group f) above into
corr d of formula |I above, - 20 mr) reacting a
und of for mul'a | above wi 15498hy| ene oxi de or propyl ene 620 O}lde in

the presence of a Lewis acid ¢ tal, , or nn) reacting a conpoundiQy the
“formula [err] with ethanol am é(o ki 1- or 2-alkyl substituted o

et hanol am ne, or 25 =801 M ng a racem c conmpound of fornula I
~above or an anal og ther eof'°’a 5 de_._r ng@ above into its optical
enantioners, or pp) convertrng conPpound of fornmula |I. above or an anal og

thereof as defi ned above intora f}har rraceutl cally acceptable acid addition
salt by tw&%u&m surt bI e acr d, any R being lower alkyl. 30 -¢

A procexs Mthere is prepared a conpound of
30 fornmula | wherein [err] c?rogen or lower alkyl, [err] is hydrogen,
nitro or halogen, [err] is phe@r hal o, nitro or Iovver al kyl subs§ituted
phenyl and [err] and [err] are ogen 65

"1,549,831. 1 -] M- .5 + - 65:3. A process as clainmed in
d aPm 1ls EP“PZ‘)’W%FH"HW[M R] is hlsit@uhatoahmdes@mdmgNmmdQﬂ:&edfophengl 4. A

~ process %s ;5| err 8-chloro and [err]-is
2- chl or o- 'ﬁ H grof;ﬁlenyﬁig cgmw“ﬁglﬁ’m‘ghgbl’ '%’F‘S‘Eess'as cl'aimed in any one
- of - ains 1to4 wherein [err. —net hyl . 5 A process as clained in
Claim1, 3, 4 or 5, wherein [e (s nmethyl. 7. Aprocess as clainmed in any
one of Claims 1 to 6, wherein [err] is hydroxy lower alkyl, carboxylic acid

azr dethgrgmomhcbxm;ia:ovéiandﬁk,rxs BYIRSEE 86 CloRbspding eoﬂoardm 7 Wher ein R,

ydr ?ﬂgﬁ@g in R; fisalkagyloxy,or [err] or [err] group.
-109 A pr8 %éfﬂ?ﬂ%#ﬂ“ﬁWWé’W’lmarns 1, 3 or 4, Wnererntherers
prepared a conpound of fornula u rein is an 8-chl orophenyl or an
8- chl orot hi eno[ 3; 2-f] group, [ IS hydr ogen or nethyl, R 15 as
acetyl, carboxam do or dinethy poxam do, [err] is [err] fluoro- or

aCCSPL?%ﬁ?&%ﬁmﬁﬁ%Meréww et (1 4] Giazepi ne

copounds &k)- rmnmthg)ei omqnﬁﬂtbfcubraﬁiay 1desoee; i bcﬁdwhﬁéii)eﬁl @s' ly with reference

to any FYERAD) ,@sylomaromaucorahphiﬂc.mﬂfdnyldazo[l 5-1a]
[1, 4]d|§§°§ﬁ%n IgP"lE; [Ias defined - 20 in COaim
1, analggﬁpz) @u’flﬂl?al | y acceptabl e

aci?d addi tmm sar:tinsatdmammd of(:f fnamelmmemﬁaiemae pedper  pr epar ed

~accor di ﬁﬁ‘ ﬁll?:iﬁi‘?‘ %dr,' ?ﬁ?‘)@ﬁi’m any one of Claims 1 to 10. 12.

| mi dazol[ 1, & compound o PR 4 mounds of .the general formula 25

I , R, 25 wherein A represents [err] represents
hydrogen, |ower alkyl, hydrox YN r aI kyl, acy! oxy |ower alkyl, phenyl,

al koxy lower al kyl, halo | gfe I 2 ani no lower. alkyl, substituteg anino
| ower al kyl, substituted phe dy‘ID aral kyl or the group [err]
(wherein [err] represents hyroen or i ower al kyl.)) or -COCOR (where- -30

in Rrepresents lower alkyl); [&r] represents chI oro, “brono, iodo, j;hydroxy

| oner al k:ﬁ/ 30
ethanol-amine ora 1- or 2-alkyl substituted ethanolamine, or : .
25 00) resolvirig a racemic compound of formula I-above or an analog thereof as 25
: defined above into its optical enantiomers, or. =
pp) converting a compound of formula I above or an analog thereof as defined
above into a pharmaceutically acceptable acid addition salt by reaction with a suitable
ac1d any R being lower alkyl. -
2. A process as claimed in claim 1 wherem there is prepared a compound of 30
formula I wherem R, is hydrogen or lower alkyl,

@ s

R, is hydrogen, nitro or halogen, R, is phenyl or hale, nitro or lower alkyl substituted

phenyl and R, and R; are hydrogen.



acyl oxy | ower al kyl, al koxy | ower alkyl, halo |ower alkyl, am no | ower

al kyl, cyano, cyano | ower al kyl, acylam no, |ower al koxycarbonyl am no,

aral kyl oxycarbonylamno. substituted anmino |ower alkyl the group [err]
(wherein [err] represents hydrogen or | ower aIkyI , the group -[err]
(wherein [err] represents hydrogen or |'ower aIkyI 35— or—a derivative

t her eof e a) the group -[err] wherein [err] , ydr ogen,
| oner al kyl, hydroxy, al koxy, am no, nono or di- BMEE j"&i& Bm no and :
[err] represents hydrogen or |ower alkyl the g i n [err] ‘/’f
and [err] repréen.L_r_n.dr_\u_dua.l_l_;L_h;zdr.Qgen, %ﬁsﬁé‘r alkyl . hydroxy |ower g
al kyl, lowet, al kenyl hr@rlpmesstahelagfeauﬁ Ci@r T br GyVaBeai R, [i£Bibhlo andl K, o5 |
represent individu- 2-hdophenyl. 5 | y % | ower al k |, ydroxy I ower al kyl

or |ower alkenyl, og_ﬂ[}ﬁl&mﬁﬁd flg F'{ %ﬁﬁ%@h g Retis Zehl ,
heterocyclic rgng, ands. mpméhdaa.ﬂédﬁ&ny[&%ﬂc:lﬁﬂﬁlftﬁ rwlxerln?ﬂefs el form a_ parg-:

of a heerocyclic ring; 6drpr®9881sttrbmgdmﬁlmilliﬂ? omﬂ;ehmsdnﬁedqi [ ] [err] and
[err] represents hy%_; ﬁg‘g‘fi’ lcw °"6|° Fh’@sdrt@ébmhﬂ[ﬂe&]swmlm nis

1to 4 and [err] "an S[Pgar)g prgcggg , ed ﬁgr r %kyl 45
hydr oxy | ower 18l ky| —QONHN#ES or 2LBENH, e err] togeth r f p’ér‘f

hetero- 45 cyclic ri Stap) lmedmwm ong of Clainds lrbmemhmdﬁsqg@&e@r

| ower al kyl ; and [e?f%ghg%{’gwaﬁﬂﬁ ionally hydrogen or |ower alkyl in
the case where [err] represents hydroxy |owe _
hal o | ower al kyl, am no |l ower alkyl, subst uted am no | ower alkvl, t he
group [err] (wherein [err] represents hydrsgefi~or 50 - 1 ower aIkyI) or
-COOR (werein Rrepresents |lower alkyl); R represents hydrogen 50 or
| ower alkyl; [err] &epsemaohinyDbomys-chiorRiiao BRI lrhokg! e or

di - substltut ed5phen&mwﬁy:rrzog?d¥dmdhmﬂxyka [%dd,@?mtg% l@%_fﬁ&%&){ et,ily)iland C -gs
M S * 66 drogen

66 represents (e aionb IR IR L S i o et L N
d [err] wherern Xanysodaytthﬂgegmn nﬁpldsne ne or 5°8m“r¥ ydr ogen
or | ower alkyl20 [er 1$ Imldazq{b Hé,éhlla@e etom:gwlp ofrnaégegeﬂformulhrles défy@no, 20

trifluoronet hyI °gs§‘% lytegegptable/acidower
al kyl or |ower al k&u gJ’ eGF & ,mgqeg,rlgsaemhtls“ﬁVWB SFROTing fp thF B y
al kanoyl oxy or hydr ox;lZ|Im¢toel,i:o]s[e4mhmpaeE@p&ﬁ&&bﬁﬁ%g&n&ﬂf&b@dp a), -b) or c)

al kyl, acyl oxy ‘| ower al kyl ,

above, anal ogs thereof corresponding to forrrul a I but , wherein A
represents_the group 10 e)

1 g) represents the grou b) or c) above R is :
hydrogen, [er?} are as in fornula | ayel an represents hydrogen or 25
| ower al kyl, and pharmaceutically 15 tgble acid addition salts of
t hese corrpounds whi ch in the case of corrpounds of 15 fornula | V\/nerer nis
R, -phenyl, Ai's - C( Rherein M repraddndR dr t x?’“' ch
the di azéepi ne ringliwer al rgyailo yﬁem%ai;ﬁgenyn wﬁﬁgﬁ wﬁé%l afiinb h

5, 6-position. 20 lower alkyl, siigtiteed apino dawer alkyl, cﬂﬂatlmdi phenyl(pyaidyh dr@lkyl or the

corr espondi ng 340 f@ﬂﬁﬁﬁ’%ﬁﬂ Y S M e Ay ,%,}'&g@%%wh Kyt
[err] is. hydrogen, agloky Qower glhwﬁ hhi® 1
i

| ower al kyI subst i kyshe rign

14. Conpounds as cI"ﬁE fr‘Hk!Ll ‘gwh_ Bo. Whﬂéﬂoﬁnand
[err] is 25 3shal gp g m.e :rﬁﬁz@% “%}T"m ein 4
[err] is: 8-chloro aydi'odmﬁrldiv}erlalkythﬁ lafkoxy() kmido, nq WiYA ino 0@

0 o ounds
as clained in any GPﬂbR@freP@sakriwdrmnvolow& alkvrll;rb) rgr0[l ©+—JONR;: Ry twhepdin R0
e[orrerRalksj ] omest hyl .

17. Conpounds as clig g‘%{
€
30 18. Compoungls a&uﬁﬂih i ; oavef’amﬁ"“yh e rrs’;‘é’r i ’ﬁu iﬂhi;er s
hydr oxy | ower al kylf rm axl uﬁocgdib vl 18 il @ )Oo"rm,éuix
Co ounds as dai ne Eg%(F ihring; o ehvesrmﬂ g}gk:s)l‘]( RaXywheseinyohe qer he
np q{u and R,, represeni:s ydrogen or I wer alkyl or theygo%x—(CHQ?N( R.R ,1})’
_ - (wherein n is 1to 4-and Ry, and R,, represent individually hydrogen, lower alkyl,
45 hydroxy lower alkyl or lower alkenyl or Ry, and R,, together form a part of a hetero- 45
cyclic ring) and the remaining R,,, Ry, and Rye 1 represent hydrogen or lower alkyl; and
R. revresents additionally hydrogen or lower alkyl in the case where R, represents
hydroxy lower alkyl, acyloxy lower alkyl, halo lower alkyl, amino lower alkyl, substi- .
tuted amino lower alkvl, the group —COR,, (wherein R,, represents hydrogen "or »
30 lower alkyl) or —COOR (wrerein R represents lower alkyl); R, represents hydrogen 50
-or lower alkyl; R, represents phenyl, mono-substituted phenyl, dl-substxtuted phenyl,
pyridyl or mono-substituted pyridyl; and




-[err] group. 35 20. Conpounds as clainmed in any one of Clainms 12,
14 or 15 corresponding to 35 fornula I wherein 67 67

1,549,831 . ... _ 67-+s—an-8-chl orophenyl or
an 8-chl orot hi eno[ 3, 2- f] group, [err] is hydrogen or nethyl, [err] is
acetyl carboxanrab or dlnethylcarboxan1do [err] is 2'-fluoro- or

" -chl or d R are hydrogen 5 21. 8 - Chloro - 6-
, (2 - fll‘mﬂm hydroxynet hyl -.1 - nethyl - 4H 5 _

m dazo| eniodl azepi ne. 22. 8 - Chloro - 6 - (2 - fluorophenyl)
% 166 - net hyl - 4H - _imdazo[1l 544831 1. 4] - benzodi azepi ne - 3 66 cgrhoxylic

aC1 d hydrazide. 23. 8 - ChIoro(2 - fluorophenyl) 1 - met Ry - ~4H -
9 .

i mdazo[1,5-a] [1,4]- 10 . odi azepine - 3 - car boxam de.

10 24. 8 - Chloro- 6 - (2 - cl ophenyl) - 1 - nethyl AH -

|mdazo[ ign@ eno[32f] [1 4] di azepine - 3 - carboxamde 25. 8 -
Cbl oro tﬂe horophenyl) - 1,N/ N .- tinet hyI "4H - i nidazo-
[15a]th|eno[32f] [1 4]d|azep|ne --3---carboxamde 15 ' 26. 3 -

Acetyl - 8 ‘\ﬂi& ~chl nyt) em i m dazo[ 1,5-a] f1,41-

15 benzodi aze;ﬂﬂ‘@fZ? 8 | oro - (2 - g ophenyl) - NN - df net hyl

- 4H - im dazo[1,§ al- [1, Agbenzodl azEPol ne.- 3 gycar boxam de. 28. & -

Chloro - 6 - .(2 - chl orophenyl) - N - trlmet yl - 4H - imdazo-%20

[1,5- a]‘ﬂﬁtggb@dwéumaz ETMQRnr@&ﬂbawaﬁwggftzggmnakﬂ R, .. '

20 29. gepresqofy gen, dal s fFaRBr ‘I‘Pﬁ?ﬁ [1.1,8-a]

[1, 4]be@gﬁggﬂﬁ Ey ﬁﬁ&é’%ﬂ %“&mm %%%sg‘&?gclalnedln clai m

12 or an anal-6g or phar maceutical Iy accept- able sal t thereof as clained in

claim 12 as :hereinbefore deser specifically. 25 | : 31. A

conposi ti ot ‘havi ng musel e rela “ sedative or -anti--convul sant properties

25 conprising.a conpound-as clainmed in any one of clains 11 to 30 or an

ana og TW@MDPb%&%G&?%@W&%ﬂHﬂﬂbW fS’&}“{“therelgf as cl ai med
| ai % t her apeutically conpatible carrier or

ex0| pi ent.:32. A cogpogition:ay clainmed i glgrm 31, whereln the carrier or

excipient is.a 30 . on-toxi p, hpert . soI|d\ -

30 33. A corrp05| tioff as' clai medsin claim 31% wherein the carrier or

excipient is-a non-tox¥)c, ineft If)quid. For tdle Applicants, CARPMAEES &

RANSFORD, Chartered Patent Agents, 43, Bl oonsbury Square, London WCtA 2RA.

Printed for Her Majesty's Stati Ofice by the Courier Press, .

Leam ngton Spa, 1979. Publi shed ; he Patent O fice, -25 Sout hanpt ort

Bui I'di ngs, London, WC2A | AY, frem whi.ch copi es nay be obt ai ned. '

representsthegroupa),b) orc) above, R, is hydrogen, R,, R, R; and R, are as in
. formula. I above, and V represents hydrogen or lower alkyl, and pharmateutically
15 acceptable acid. addmon salts of these compounds wluch in the case of compounds of 15

formula I wherem . L

is R, -phenyl, A is —C(R.) N— and R; is hydrogen, have ‘a structure in which the’
diazepine ring-is opened by cleavage of the C/N-double bond in the 5,6-position. L
20 13. Compounds as claimed in Claim 12 correspondmg to formula I wherem R, is 20
: hydrogen or lower alkyl _ _ _
@ -
_ R, is hydrogen, nitro or halogen, R, is phenyl or halo, nitro or lower alkyl substltuted -
phenyl and R, and R; are hydrogen .
25 14. Compounds as claimed in Claim 12 or- 13, wherein R, is 8-halo and Re is’ 25
2-halophenyl. :
15. Compounds as clauned in Claun 14, wherem R is-8-chloro and Rg is 2-chloro— ’
or Z-ﬂuorophen 1. '
: 16, Compounds as claimed in any one .of Claims 12 to 15, wherein R, is methyl.
30 17. Compounds as claimed in Claim 12, 14, 15 or 16, wherein R, is methyl. =~ 30
. 18. Compounds as claimed in any one of Cla:ms 12 to0 17, wherein R, is hydroxy
lower alky! carboxylic acid hydrazrde or carboxamide. -
19.: Compounds ‘as -claimed 'in Claim 18, wherein R, is hydroxymethyl or the
. —CONHNH; or —CONH, group.

35 " 20. Compounds as claimed in any one of Claims 12 14 or. 15 correspondmg to. 35
formula I wherein
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is an 8-chlorophenyl or an 8-chlorothieno[3,2-f] group, R, is hydrogen or methyl, R,
is acetyl, carboxamido or dimethylcarboxamido, R, is 2’~fluoro- or 2~chlorophenyl and
R; andR are hydrogen.:
8 - Chloro - 6 - (2 - ﬂuorophenyl) 3- hydroxymethyl - 1 - methyl - 4H-
umdazo[l,S-a] [1,4]benzodiazepine.
8 - Chloro - 6 - (2 - fluorophenyl) - 1 - methyl - 4H - imidazo[1,5-a] [1,4]-
benzodnazepme 3 - carboxylic acid hydrazide.
23. 8 - Chloro - 6 - (2 - fluorophenyl) - 1 - methyl - 4H - imidazo[1,5-a] [1,4]-
benzodiazepine - 3 - carboxamide.
24. 8 - Chloro - 6 - (2 - chlorophenyl) - 1 - methyl - 4H - mudazo[l,s-a]-
thieno [3 2-f] [1,4]diazepine - 3 - carboxamide.
8 - Chioro - 6 - (2 - chlorophenyl) - 1,N,N - trimethyl - 4H - imidazo-
[1,5-a]ﬂueno[3,2-f] [l,4]dmzepme 3 - carboxamide.
- Acetyl - 8 - chlero - 6 - (2 - chlorophenyl) - 4H - lmndazo[l,s-a][l,-i»]-
benzodlazepme

27. 8 - Chloro - 6 - (2 - chlorophenyl) - N,N - dimethyl - 4H - imidazo[1,5-a]- -

[1,4] benzodiazepine - 3 -carboxamx e.

28. 8 - Chloro - 6 --(2 - chlorophenyl) - 1,N,N - trimethyl - 4H - imidazo-
[1, S-a] [1,4]benmd1anpme 3 - carboxamide.

8 - Chloro - 6 - (2 - fluorophenyl) - 4H - imidazo[1,5-a] [1,4]benzodiaze-
pine - 3 carboxamxde

30. A compound as claimed in claim 12 or an-analog or pharmaceuucally accept-
able salt thereof as claimed in claim 12 as hereinbefore described specifically.

31. A composition having muscle relaxant, sedative or anti-convulsant propemes
comprising a compound as claimed in any one of claims 11 to 30 or an analog
pbarmaceutically acceptable acid addition salt thereof as claimed in claim 11, 12 or 30
and a therapeutically compatible carrier or excipient.

32. A composition as claimed in claim 31, whermn the carrier or excipient is a
non-toxic, inert solid.

33. A composition as claimed in claim 31, wherein the carrier or excipient is a
non-toxic, inert liquid.
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