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ommswmimlw

structure of these conpoun oY $sxv¢79g formul a: 10
wher ei n: A IS 584 601 611 616 618 620 621 623 625 628 62X 630 631

10 [err] ferr] is hydrogen,65g 72%% é{;}i %Eﬁa KsSL%g%@égéEﬁé% |gl,\£¥l al kyl ;

substituted phenyl, pyri dyl77(7
[err] is hydrogen or ‘| over M MVENF NLi SMhyRr'wgerX ZBlasgmnoyl oxy or.

hydr oxy; i s phényl C2HD|l\b1- 3@)&3&5{!@ éﬂlsﬁr?@ﬁ IZE25§| 2E26G 2E26D 'éubst ituted

phenyl , : pYyidyl or nono-substi t b?(yf-lE CYCLIC FUSE 15 1s

sel ected gromthe group congnaD A&@ ZEPINES AND PHARMACEUT @&L
(c) _ (dy [err] COMPOSITIONS CONTAINING THEM®

1,527,131 I
hal ogen, nitro, Cyar@EsﬁELs‘d W"’f)rr%t%v,ﬁf% 21 ﬁi %&E}?ﬁ %:’rgﬁli‘
aflt

o,
am no, hydroxy | OWE‘rBa%lekS\lvntz@ﬂaddeﬂme@B)ka&&Y the m‘eﬁtl rOREh w@ hdt R,
brom ne: or i odi ne; antenTmagbdgratatte ms cand thowethiod &Y Wirich. it #rial b¢ preaforried, to be

phar maceut i cal By acd@gh b‘F'éd T"P“§' pthe fllowing statemept; Lo -
conpounds derived frgmedin mv Dafe re ates’ ? aﬂ' :@égﬁgﬁggﬁa\y“&%’&ﬁg ﬁﬁg?lnovel '

i nt ermedi at es | eadi rrglldvangﬁoenﬂhove corrpoun s, -exhi-bi t pharmacol ogi cal
activity per se or are useful internediat armacol ogi cal 1y active
conmpounds. Certain of these conpounds and tgf medi ates are the subjects of
our Divisional Applications Nos. 12688/@ )%,78 and 12690/ 78, (I)( Seri al
Nos. / \Rs ’
10 wherem Ais _ 3 _ 10

. . s
. —C=N;
I
Rﬁ’

.R,is hydrogen lower alkyl phenyl alkoxy loweralkyl substntuted phenyl pyndyl
or aralkyl; R, is hydrogen or lower alkyl; Ryis hydrogen or lower alkyl; R, is
- hydrogen, alkanoyloxy or. hydroxy; R is phenyl, mono-substituted phenyl di-
15 qubsututed phenyl pyrldyl or: mono-substltuted pyndyl and - : 15

o

is selected from the group cons’iéting of

rirameparios ¢ . '
; S

(d)

Y0 YO e A



to 1,527,132, 1,527,133 & 1,527,134).
10 Anal ogs of theabove corrpounds V\/m ch form a part of th| S invention

consrstrng of (e) (f) s .7 (g) 15
rr] wherein V=hydrogen or |ower alkyl, is selected fromthe group
nsisting of fornulae (a), (b) and (c) above, and [err], [err], [err] and
rr] are as.in Formula | above except that in fornula IAwith A bei ng 20
Structure (f) R4 is not nitro laﬁellﬁG is not nitro- substrtuted and t 20
ph - e > " : €0 ounds
w th v TR AT Icendeonee gt tas i Bt of for
wher e 25 chlioring, Sbromine or iodine; and T is hyclr gen or lowe "alk ¢
25 [err] pbﬁfrfa]:euh&allljl)é.ddfdp&ﬁl& serts:]‘h ﬁ fl [ eF r] hd a["err are .
[ ndépenden}; a§  dnadepo nsmmplomderdelmeﬂ mt[leahO]re ¢@npoyatisgggstheral karoyl oxy or
hydroxy jr

dygermed 1 PR &"n(ﬁ°mP‘P‘i“f’§’LFdP fethyl, | ower
al kyl., argbd ,co?ﬂ ngg‘ge ﬁ‘%ﬁh \f‘?&rseul aixrm m tesa:}?ﬁgﬁ g: -and [err] is

' selal%ct ed é:fsgturmm 'gn af A plpattmsNostlmsgna;flemydd, 12690/79; (SeriaBMos ubst i t ut ed
phelRyl , di i tuted pyri@yl and
anal 0gs tcgﬁ gsg%éflﬁgﬁmf&“ gx]‘&]%ﬂraprﬂs{}@“ma‘%“ dfs the group.[err]

d [err] is hydrogen. used inthis. di scl osure, the term .
"I ower al kyl" conpr. ehends bot h B{r; t. 35 3 '
1,527,131 3 and br anc(tve)d chai n

([err]-[err]) carbon- hydroge drc l/’? preferably C, -C4 carbon- hydrogen
radi cal s such as nethyl, ethyt"“propyH, isopropyl. and butyl. By the term

"I over alwRAYA'is Sleci@Mim %ol dohdilg BET €l N, an. acyl noiety of a
[err]-[err], preferably a [err]-[err], alkanoic acid is intended, e.g.

acetyl, propionyl ()5 . but(y)ryl i".e.  (goieties’ of the fornula
5 [err] wherein [err] is {err err] allphatrc hydrocar byl or hydrogen.
3‘ as utilized her égpr— _§ M1 ower dkkgmoyl " corrprehends a pratect ed
aI ehyde or ketone sck an: apei.al Q,rd ker als having 2'to 7 cawoon ons,
o _

a group of the fornul-a 10 Rs: H
10 mherel err allphatlc hydrocarbyl or hydrogen. fhe
ketal or @c[eetma hydr TPs 8’%" l%‘Jl’pr event conversion of the contai ned Ketone
or al dehyde [err] i n oxidation, peduction and condensation reactions. 15
~ The term "hal ogen” is used to |de al'l four: forns thereof i.e., '
-chl ori ne, 5 RQrom quorlne nd- |od|ne The termns ' ‘aromatic and
al i phati cﬁ%ejﬂc?eg B‘(%ﬁ

(r;& ﬁ?’%ﬁ "Gt E] °) °"P’lrti‘h§dr"*§erRmJl a [err] wherein
X s a mt@amhe DOR, Sé sk G tm ,mmas &El aégd e al yphati c
hydr ocar hyllarr@caupallyeacgeptabﬂmiahyth,ereof .a substituted or unsubsti tuted

"aromatic c%m i%%@%ﬁr @r“’lﬁuﬁ@?h tllwebpnpwerswongqrmp, e.g., 20
tolyl. The"BH eﬁﬁ?mh%’i"st $°be nono- or di-substituted provided that
such di- substitution occurs in 2,3; 2,5; or, nost preferably, in the
2,6 position of the phenyl noie VMen the phenyl ring is nono-substituted
theassubstigt uent is 25 preferabl y hal ogen or nitro and prefgyably the
substituent is in the 2-posjtion of 25 the phenyl noiety. Wen the phenyl
ring is di-substituted td stnt.uenl&mre preferably 2,6 or 2,5

di - hal ogen or 2,6 or 2,5 h ogen- nr_trolR In the case of nono-
6

R, is hydrogen or lower alkyl R, and R3 are mdependently hydrogen or lower -
alkyl; Ry is hydrogen, alkanoyloxy or hydroxy; R, is hydrogen, halogen, nitro,
cyano, trifluoromethyl, lower alkyl, amino, hydroxy ' lower alkyl and lower
30 . alkanoyl; and R, is selected from the group consisting of phenyl, mono- 30
_ substituted phenyl, di-substituted phenyl, pyridyl or mono-substituted pyridyl and
analogs thereof correspondmg to formula I but wherein A is the group -

e O

| P e
—C—N or _C=N,
Rs . _ Rg O

and R, is hydrogen. :
35 As used in this disclosure, the term “lower a]kyl” comprehends both straxght ' 35



substituted pyridyl, the preferred substituents are halogen and nitro. In

the case of conpounds of formula | in which substituents [err] and [err]

are not__30 identical optical isomersm-wH—occur and such opti cal

anti podes and racemates 30 are within'the anbit of this invention. By the (j:)
|3

term"aryl"™ is neant a substituted or unsubstituted nopocyclic aromatic -
noi ety such as phenyl, chlorophenyl and tolyl. By the term "al koxy" is
meant str.aight or branched chain saturated 35 hydr ocar bonoxy groups
cont ai ni rfg froml to 7 carbon atons, prefe‘.rl J,ylfroml to 35 4 carbon ;.
at ons, SU!Ch a'§3 net hn)(\l Pthnyv and. PLOROXAL ' u —

herein is Eeant an aN—|:br‘gxr:tmdchm c(ﬁ;—n@y dad)ombmromﬂ t:hd lBsPTefelJ‘t

Gk ower
al kyl , exg. rret hyl amirh \fdli Wﬁgﬂ;% (‘;ﬁ ﬁ?ﬁs @gﬁy ﬁ@ﬂc;‘@ cgyoggoup
€e.g., acetylam no whic g: @bly Iu{ow tended 99 dcB8)1, prépicagen atom-

by | ower al kyI5 or albt(dyryﬂ3 rQ.,,md’m‘e yﬂune plieapl or tolyl groups. 40 By the
term "aral kyl" is meant a hydrocarbon gro&%_h:gvr ng both aromatic and

al i phatic structures, .that is, a hydrocar roup in which a |ower alkyl H
atomis substituted by a nonocyclic aryl grOL(p,_ e. g - phenyl or tonI
Preferred corrpounds are .t hose wherer n [err] is. h

dro en Also asutmzaed hereu}/
preferably nethyl ema'ﬁ i a' ?&ﬁ" ted aldehyde or ketone such as
45 [err] wherein [e S g;etg}rﬁeﬁe 3‘; §ﬁ>§?tlﬁerfoﬂfulzt

|n1dazobenzod|azep|ne ecu e an |s_ yd rogen n|tro or halogen
preferably chlorine;. Ais’

1,527, 131 10 : Tiiﬁ4 [err] wherein [err] is 10
phenyl or halo, nitro, or lower alkyl substlityted phenyl, preferably halo

e.g., fluoro, with the fl 0S| th 0 f the phenyl |
rofety' o1, “ompounihish Gt Bl % B I BT

and [err] are as defined in formula I'B" bel ow. Thus an especrally preferred
genus included within the perview of the (B , '. i nvention conprises
conpounds_of- the fornmul a [err] () 10 - Kherei n [err] is hydrogen or

| oner al k¥l preferably methyl, ’ [eral% IS hydrogen nitro or. 10 hal ogen,"
nmost preferabl chI onior at"mndf petion ang sendspsafier yea odiment R4 is .- - ‘
posi tioned in he 8 tﬂ- ] °€| ‘Eﬂﬁléﬁezﬂg%\“gﬂ?sn@eref F¥ Chi?%“"ﬁ’henyl15
or hal o-, ®ni tro- qvhetera, Mgﬁd '

|a11bl{aﬁ5| suMdeY ¥houpPEShRERERE Yompounds
hal o- subst I tuted pheofytlhse mmdla SD;PerlmenbeX’ at feangpir F@r stmthhahmgeﬁ\—C7,

Preferably the ubstl?'t=f ragly 92! aic hgdrocar y T3 wbitedsoR j on
of the phenyl %TQIS)I et ytol 't’"ted amd’? §§r°u5rsuﬁho%rp EVISUﬂ? J?A%'gﬁéfo" e errea0
cl ass of conpounds far IwheghWyt RbistytRy @nas 60 menefor HisubatikiAed pravidedithasechwlier ei n
[err], [err], [err] , Supstifyti 1o Fawry ip thawi3;R,50n most preferblyninitbe 2.8positivo\of thend  R3

£ R RS ST

(10 20.

acceptabl e salts preferaB Qe,xdnztsl di-hal gemmaIZ6 or s,orhmlbgesxmxtrcsumthe wds have
been resol ved into t%‘tbﬁ“ﬁ“tobwf@f;%“@rg& (glr%ﬁ? %ﬁgﬁ] g‘E H@P‘é‘é’é Iar to the .
one general |y gyt!i ngghbdl Sttt WA etur X S{‘ t.p @itﬁttﬁl 30
Fi eser, 1961, pp. 5118&;th:\?&hé’lhﬁllnt ofRl3limv&htiony - Both the opti cal 1 SOmers
and the racenic forms eyl iE ragan{ blsvbszﬁlted or uTﬁhbaﬂm@omogmdic
activity. For exarrpldéom]';lt}‘fthrfle(H ermﬁﬂsqeqﬁihegm nc% chamzéjzﬁ‘ig)ounds
of formula I C ghe (-hydice@BBrioxy Srofpditohtdiding ot 1B r@&ttdt%@s ﬁ bly T
i somer. The | ess act4 mbc(n—@tomss&mbrasm?&roxyfetldleﬁamdepl‘ppdi)@ converted to the
active . By the term “substituted amino™ herein is meant an —NH, group which may

T be mono or disubstituted by lower alkyl, e.g. methylamino or dimethylamino

’ -
H
s

" groups, and an acyl amino group e.g., acetylamino which -may also be substituted
40 on the nitrogen atom by.lower.alkyl or aryl e.g., methyl, phenyl or tolyl groups. 40
By the term. “aralkyl” is meant a hydrocarbon group having both aromatic
R and aliphatic structures, that is, a hydrocarbon group in which a lower alkyl H
atom is substituted by a monocyclic aryl group, e. 8- phenyl or tolyl. -
. Preferred compounds are those wherein R, is- hydrogen or lower alkyl,
45 prefembly methyl R3 and Ry are hydrogen . . - 45

@[ s a@(

wherein R, is Iocated preferably in the 8-position of the imidazobenzodiazepine
molecule and: is hydrogen, nitro or halogen, preferably chlorme Ais -



racem c formthereof such as by treatnment with a non-aqueous base, e.g.,
sodiumtertiary butoxide in the presence of an organic solvent in which the

Lsomer—is—-30 sol-ubl-e.

Tt DIt

30 The expression '"phar maceuti cally.acceptable salts", is used to include
salts with both inorganic and organic pharmaceutically acceptabl e acids

> uch as 5 1,527,131

hydr ochl ori-c aci d, hydrobrom' c acid, nitric acid, sul furic aci d,

% o§phor| c acid, citric acid,. flg£7rq3c acid, maleic acid, aceti g‘ aci d
UC. C o - a v + e o g - e -

t ol uene- suI fonr C aci d Such salt I@n be forrred qur te readr I y. by u:.hose

. skilled in the art, wi'th the pri art -and the nature of the 5

conpound to be pl aced in salt fagm -in view: :

5 The nost pref erre har rraceutr caI | Y- accept abI eh aclr d adagiytr on saI ts of the
corrpound e"‘] Fnphen é‘g g@% P egyl.. pr 0o-6- (2 -

fl uoroph mpo“ ﬁ;’o ?5—2 s’%ﬁf't“?% & 78°THOnT the ey MPEWe nz 0di azepi ne
mal eat e; - chloro -1,4 - dinmethyl - 6 - (2 - fluorophenyl) -
4H - imdazo[l 5 - a] 10 [1, 4] kepzodimzepi ne mal eate. It has been found
that certain corrpounds of - f or mul aliz4 n sol.ut'i on open to corrpounds of
forgrula ID, [err] (ID) 15 FokeErel B Y’ls ‘the ani on of .an orgapi.c or
inotganic acid, and [err], [ [ ek [err] and [é‘rBr)] 15 ar® .as-in
formula 1. Such open corrpouﬁds ex['st in'a pH dependent equilibriumin
solution with conpounds of FormylaJ*i.e., their corresponding ring closed
conpounds. The conpounds of Forrulg ID can be isolated as acid addition
salts by treatnent of their correSponding closed ring conpounds wth an
aqueous 3ereini Ry Ahd1 &5, ate a3 @iefinetiah koameid BY b@owapor ati on .of sol vent. Wen -

i sol at ed,,_ t Mbusangspetially pxpfersed gepas leﬂl@eawsmnﬂarptervo'ﬁ” of He presengnt i on, exhi bi t
phar rracol'B’@T'Q:"&I°°H‘€f'fet7|°t"§7"?§'8ﬁsp%frt5ﬁ fempl3  heir corresponding closed ring
parents. The imdazo [1,5-a][1, 4]gdi azegr ne conpounds of the fornmul a I,
their analogs of forrmula I A and th‘effp armaceutical ly acceptabl e aci
addition salts of these 25: _Agonpednds can be’ prepared by the vard ous
process .erbodi ment s - def i ned ot CPai m 1, herei nldBNow. Conpounds, of the
formula I A where Ais. R6- 0 are’f or ned by t he conversion of ¥
correspondi ng for mut & I corrpounds Rato the N30 oxi des thereof. This
conver si on may be -ef fected for exanpl e by . oxidizing. a .30 formla I

cor’fﬁound‘”mfﬁ'?‘\ Rarts %Eﬂ ]é?féﬂiykl’fefﬂ\faé’dm}eélﬂ,lke dydrg ﬁa‘ﬁé@ Peralej such as
E‘é al

per acetr &"eaé[m"‘gjn;ﬁ {ﬁf & tdtid can be
utili ZEdmtrB- earowi zﬂ@yl-&hﬁstlﬁl d phéryR picleddbly suostit ad pienylcwieh be ef fected at

' roolgl tenggfﬁﬁt Ubeﬁkgh amw%f‘@ta:)%xcen*ylorﬂ{)elgty R, is hy rogen or lovevg?ﬁ%ylls 55 Compounds
of Phe F ! 2, -C=NR6 O
oy be el A R DA o1 Ler ]

aIkanobexyrﬂkﬂhyé&amynn lrﬁﬁjwmdmoMnbwnﬂwnbbﬂMnaut such as, for exanple,

a Pol onvski " rearrangenent . utrlrﬁrng an .aci.d-anhydri-de to forntthe

al kanoyl oxy 40 radi cal whic e converted to the hydroxy radical by
treatnment -with-an al kali- 40. dr exi de. suchas sodi.um hydroxi de. An
exanpl e of such a Pol onovski gffent i's found.in U S. Patent No.
3,296, 249 i ssued. January 3 &g Bel | Cbnﬂﬂands of thefornmula I A
where Ais [err] S con

20 Compounds of formula IC and their pharmaceutlcally acceptable salts 20
exhlblt oplical isomerism. Such compounds have been resolved into their optical
- enantiomers by a procedure similar to the one generally outlined in Advanced
Organic Chemistry, L. Fieser and M. Fieser, 1961, pp. 85—88, Reinholt Publishing
Co. Both the Optl(:dl isomers and the racemic forms of compounds IC exhibit :
25 pharmacological activity. For example, in”the case of the tartrate salt of 25
compounds of formula IC the (+) isomer is considerably more active than the ()
isomer. The less active (~) isomer may, if desired, be converted to the active
racemic form thereof such as by treatment with a hon-aqueous base, ¢.g., sodium
tertiary butoxide in the presence of an organic solvent in which the isomer is
30 soluble, 30
The expression “pharmaceuncally acceptable salts”, is used to include salts -
with both inorganic and organic pharmaceutically acceptable ‘acids such as



45
45 are formed by the reduction of corresponding fornmula | conpounds to
conpounds—ef—the—e6 e+ A
wherein [err], [err], [err] and aré "as in Formula | and R is as in Formla
| but is not nitro and [err] is‘as in Forrmula | but not, nitro substituted

(s

phenyl or nitro substituted pyridyl (since nitro substi tuents may be
reduced tQ ami no under the reaction conditions) mhlch may then be converted

to other torrpou;nds of the fornula 10 1,527,131 5
[err] (1A"). 2 an osn o :ohcrc.n cr. . e..’ fer ..J_auu ferri—
are as in farnul a IMdfaﬂ"tE!l‘(’i 3, hydsohy; '“t :aﬁ?éaﬁcﬂlﬁ'ﬁ% g:d

al i phat i c*sul f onyl @temm B el i sﬁwmﬁem ect
of our Divisional Appié Eeaﬂnly(]ﬂ' thses thlt ptNQ artland 4ie, aduzg of th

The reduction 6f forcmmb‘amﬂ te berplaosdio salofdrm. m ds is acconpli she by s

15 any suitable redum “éfl 5P bl%lé‘é'SﬁS‘l“P%‘h%s Bijthe
hydrogen in the. presen "gﬁlo,gorpﬁ'ﬁ%ltc arﬁ? eﬁﬁe)c ?f t%'tﬁg,l Oﬁﬂzlzfi&fdakd"'ntshea]
presence of acetic acid. T azmmimmfl A may be converted to
conmpounds havilflg an [eﬁr]dﬂqmll-ddrl dimptbyl -tfha@ Hijudraphgiy)oyAH eamdmﬁimalh an 10

| kyl I | f I °P‘ | _chl d
g'r YOV\E; :[ ianzsl Spéméﬂs{iﬁéﬂgmﬁﬁ epggf. %H’lp%ddggf fo?rgu_llrl Iin sa)m%lox Bgnl.tl_olorl €,

process is conveniently effected in the pr ¢ sence of an |nert organic

sol vent such as an al kanol ,e.g., ethanol an'?jrwe 1%nol , an et her such. as

di et hyl ether and tetrahydrofuran or di Qo1

acceptor is provided to accept t he hyd# hal i formed when wibjizing a
hal i de, e.g. an aryl 25 sul fonyl (e. g teoyMvhal ide or an al kyl

sul fonyl (e. g mesyl) halide, with a 25 con‘&ound of the formula I A above. -
Preferred aci dlfaccep¥hsran Fist eeqﬂ!qﬂaaf elmrmegfmq;g ic acidy andtRayRaa R, Re amdhi, 15
pyr i di ne. Temper at ur & 2 ! %@“éh 7 A 1 gﬁ.r%.z Tl st
stage of the pr ocesscdm@ug{dglm Q;Wosrhﬂ@m a&ftldn 8ts -
fornula | above to tlh'etrwment ofahmrreqr numcbm;fouhdsemﬂoa w@ousA.

However, the réhcti offinee Wg{fgh"l”l‘;dmven ‘g T‘$E’[‘esg £ ‘hﬁeéﬂlts

t enper at ure and at ”Q%BP@&:{P&pMﬁg%%& . ipl PR3- ERsqlogiqalpC ey E?fﬁ%*l? 'é’ IA'
and at roomterrper at ur erhandidatoqy,e-a nﬂdi éplmmbﬁidﬁ)aftﬁifoﬁﬁﬂﬁnwmnh 1bgs and
| A" bearing an ;er r ] of featudsal A andtde phitmacdtichly @gegeptable doid tadditiom$alts Af thesspounds
wherein Ais 3 compounds can be prepared by the various pr?céfsrﬂmbodlments defined in - 25

35 [err] with hydrogen (Edihl;}o em:ﬁ,‘?gﬁqgﬁﬁn@m%@,{,lmgm catal yst and acetic acid
leads to | A" conpounds wherein:R7.is hydroxy. Conpounds:of formula A" '

wherein [err] is hydroxy may be converted t-&=t1‘he corresponding fornula |

unsaturated imne by treatnment of the I A" cq%rpd‘énd 40 with an acetic
anhydri de/ puridine mxture. No solvent is necessary for this 40 reaction
and tenper ature IS rmtfoomctbydhtb Ctanlverklomghohh@omhwg:fprrmdalspniposndsofub ﬁretNed at

C@’fﬁéﬂl o ay idizi
roomt errper at U mu compoun art%o‘rl /3;1110 pera?:[g MOnventlonE org}%a ’i %l g& g_yl
may ch as %g C‘L

mesyl or tosyl eracetic acnd perproplomc acid or. m—chloroperbenzonc
7 converted to the omnieesmcuadymgo OthisLitegction UTieabAidatibe dad 53 Bﬂecbe)d dtrroadhment

of the A" co und leipgRatarenema %)‘!Fio m temp alturﬁ'pot assiumtertiary
but oxi de, in t pr eserécge’pfilf“dé l"fm‘%ﬁé‘i‘l‘f"e THF or DWF. Such a 35
reaction and t he e .

g de. Suitably, an acid

. _ . . L _ . _I.' .
.h. ’ ’ : R‘ o .
may be then utilized to produce compounds of Formula I wherein R, is
. alkanoyloxy or hydroxy. by methods known in the art, such as, for example, a
k4 Polonvski rearrangement utilizing an acid anhydride to form the alkanoyloxy
40 radical which may be converted to the hydroxy radical by treatment with an alkali 40
metal hydroxide such as sodium hydroxide. An example of such a Polonovski
rceagalr;gement is found in U.S. Patent No. 3,296,249 issued January 3, 1967 to S
e
Compounds of the formula IA where A is .

, "H.
45 - B N ' - 4
' .' ' . TN ' o 5
: R, H .



conditions at which it is run are well known in the art, see, for exanple
U S Patent 5 No. 3,625, 957 |ssued Decenber 7, 1971 to Fryer et al.
5 Conmpounds—of- For-ful -a -1-A--abeve—o v cd—to—the—aratl-egotH | a
| unsaturated conpounds by OX|dat|on of the secondary antne at the 5-
gy tion. Such a sélective oxidation may be acconplished by known oxidants
; reacti on schenes see, for exanple U S. Patent No. 3,322,753 issued My
1967 10 to Fryer et al. '
anverS|on of conpounds of fPSfﬂi whereln R4 i s amino tq.conpdunds

. '_._ ' 1. af- 0 ,_Ib/

SandneyerarRd aetqdo E mﬁ‘h‘"ﬂh of aﬂ?rfﬂ%POg‘Fl@ﬁJ pormllar ép{%@@'@dby‘% nitr o~.gr oup
The treat58ReY t I corrpound V\Inerel n 15
[err] : Re . 15 i's ani nophenyl
W th excess sod| um nitri de i'n tYfer fesence of ‘a copper ‘sul fate/sodi um
“sulfite mxture and utilizing a SoiRvent. dilute sullA)ric acid may result
in an internediate of the fo _[e™s] 20 vvhereln[err] [err], [err]
and [err] are as |n Formula 1, \fﬁl c”h“rray t hen be converted to an 20

anal ogoug,, ng[? ﬁf ?rrpound TAi s proocess nmay be effected in a t wo- step
sequence Wt 'sdl Bt on . of the rnterrredl ate formed by treat ment of the
abo%e fornmula XXIII' c¢onpound WI “phosphorus tribromde in an jnert
organi c solvent e.g., dichloronettane at -about [err] to [err] (al t hough
t enper at Wreasl is Fdthulg Miahd ®Qlis) asdb Formulamdmt BBt Hitko 2084 RS M astif eat ment in situ
wi t h amdiormula pblefnelrram §pb$trt gd pheayhepnitra sutBGtutell ppriidyl sined dimeved t 0 warmto
" roomte #gflﬂbe s mayp rco n?%'u lgf’é‘%mﬁlfq‘}dﬁ“cﬂ%‘sc%é’é‘ﬁ“* Bhiskimey al so be
appI|cabIe in rodUC| °ch™ conta|n a cyano, - chloro or brono
group in place of a ni tro gro :Cora{espondl ng conpounds of formula XXI'II"
can .be converted to thei r'30 1] ng, cl osed analogs in the same manner as
destri bed above. for nitro cg un'_ /B0 It s obvi gysy to one gkilled in
the art that certain-other sl tents may al so be attacked during the
above reactions, but -such vulne abh groups may be bl ocked by a suitable

protecti p i,ed- bef ction sequence is carried
out . Sucrﬁl‘f%" g;;l 3@&;’ [ St5'r°’;5’t“ 'l'dﬁ% ‘Sg*r;gm"%‘ “aloj egt 35 tp

attack are vmkde &ontpotndsioft lﬂi tIA" form the subject of our Divisional

3

or mul % Lm& M‘ﬁé %g’ ‘ﬁﬁeﬁ &?% égl de ith the
presence e.eee lﬁu lyM ok zi c’inQ no%oe wherein Vis

hydr ogen compmntdh ) may bbgbnhrér&drteh’d‘taompomfdsha mmslmarothdne formula 40

[er (1 whehi hyd °é¥1rb}’d capetigr ‘éig EBS fogylh Fjélea%agc"‘?jylmrg‘ﬂ?’a | (gxcept that
rerf] T T S B B pttz'us g seql chlore,
-1, 527, 13Jsolvent such as an alkanol,’e.g., ethanol andSnqilash) Ao ether stuE:]l by diethgde and Subsequent

t r eat nentetisr: anﬁeettah!de‘rfmdloatd ;‘%ﬁmﬁdq Bu. gbbram)a WepthISI al kyl

sﬁgs |tutﬂéﬁ2r§F’?‘?§§f%§i&uﬁq eamave gﬁa‘ﬂ‘gﬂ m ne,as shovr/n in

Cld ace ptbﬁa Q@@ﬁim% | 0We al kyl.
5 The co:m),aualdislamfnefaod pytidineXX! | 1 may be forrred by the reaction of a :

conpound of Ttehl'ée WreRfdapresrgjar %ﬁrﬁﬁﬂbamet é‘nel fHSt g?glejoﬁence of a .
Compgt bl BeseREN T e ot SEngton o o Tongpi ohivel 0 ggperatire o
t he r eactprererab®gifeted at About ebdnoramptreﬁﬁrbefnatauﬁapheﬁb@rersﬁmrm of or mul a; XXI | |
corrpoundsprwatdmml(bf compo 05 hemiust toombiemperdtirg snizl?lf %ldthas i | l'ustrated
above, pr"é’f'%‘sé‘ticlt‘g ?compou wﬁ#‘j{)‘%@‘rﬁ?&“@‘iﬂ Qasfithan he¢rogse- di chl or ongt hane

n})ounds‘\nﬁwcttiheNoorl /B@Rlame’r é,52Y,1|3§) ma be f.or med b the di r ect react| on

at about room errpera ure a such temperature is not critical. The
r ea%tl on of the conpound of forr_Q:rI I@:XXIV wth et hanoI am ne or 55-al kyI
- Rg¢ O B

w1th hydrogen in the presence of platmum catalyst and acetic acld leads toTA"
compounds wherein R, is hydroxy.

Compounds of formula IA" wherein R, is hydroxy may be converted to the
correspondmg formula I unsaturated imine by treatment of the IA" compound :

40 with an acetic anhydride/puridine mixture. No solvent is necessary for this - 40

reaction and temperature is not critical although the reaction is best effected at
room temperature,

Compounds of formula IA” above wherein R, is acetyl, mesyl ortosyl may be .-



or 2-al kyl substituted ethanolamne is effected in situ in the presence of

an inert 15 sol vent such as dichloromethane, at a tenperature in the
range of—|

reaction of forrmula 1 corrpounds with et hyl ene oxi de or propyl ene oxide is
preferably catal yzed by a Lewis*acid, e.g. titaniumtetrachl oride or boron
trifluoride. 20 - I n corrpounds‘of formula | and their anal ogs
wherein the ketal group e.g. 20 [err] is present as a 8-position

substituént in_an im dazobenzodr azepr ne, w@hnlfet al gr oup may be converted
Lodanr vl s tTh8 ﬁéec,taﬁwt es o Erspiyratedamin.by i % o the

ydr ol ySSw..The 8- sle

secondary or terti ag\‘%‘% 1‘Qgﬁ‘v3‘1§°°§g§%ﬁ¢"c§r %ﬁs@sé éte ﬁ&moﬁl BaG AN
conditions. 25 for itid Q'hfcli\ﬂ1s$rtue&8welakrfbwﬁﬁluhdarlmed,IOSexaR@teth Papnt -~
3,846, 410 i ssued NoMenheXs.95] isd@d Decerpber 1 Wbty Bty of formula I3

my be i rectly 1 eat SRR ETIE I e %przrézgg g b auce

formula I A"" conpoupstiioh: $ich 2 Selective R cSxiplisld bel knowitdkidahts Bnd

par anet ers and COndretabtligfrlSCHF:geeieE,e’oiexampih, ws. Pa&nrréaémb'fﬁ?oaﬁsv@dl{\m&ﬁ 967 t he

art, see for dftanpl to UyS etRat e d’s t}@ {52I SsHe ATETRY gdi&g?S t 19
n K sa i n

Fryer et al « The coyaoitE ko prapac s i e, A Koo

according to the fol a\eromgha&mﬂe AMIRECEEED la&paeédsbyvarmmgrbmp rrhatrmmentof t he
present invention. 8%ormulal conpuushehesdint he af orenenti oned novel process

aspects of thiz I nvention,--the 35 conpounds~of- fornmul-a | above may be s
pr epared by tH8 nitrosation of a conpound the formul a [err] 9 '
1,527,131 9 wherein Ais [err] [err] S

hydr ogen-or | ower aI'Sk mingpigng Wwith expesel s @P'P niggide e ”Ge ﬁﬂqﬂ ®f i cpppeful a 1,
to produce a corrpourj@l l?’(s°§rg§t:¢§£j}m"%“fhg S %‘:Z‘r“f A & \éel"h ubH G P8Y a5
descrr bed in Fornul a uch nrtr%?]atlon may be effected by
"in situ forned" nitrous acid. Reagents may be enpl oyed incl ude
(1) alkali metal -nitrites, e.g., sodium M CNUSnthe presaﬁﬁqf organi c
or inorgaﬁic acids, e.g., glacial ac cid, and aqueous or H aqueous
solvents; (2) alkyl nitrites, e.g., net orite, in the presence of an

i nert solyent such as an al cohol or :a chl ofé nated hydrocarbon or, for
exanpl e, M5 ~ 20di mewteydin RpRmntER;ath mmraruwmds:phytoéﬂ !mrqodengamemus 20

sol ution in an i ner tanalogous orawia, bgpm % g'ggnr teﬂqno e steecept or
such as pyri dine. sﬁmmwr@%umm r@r,s FiR BR el e sbois, o g
or bel ow room t enperag. iéhlorom&@hane atabolic-10240Q8° OEIth RN l]emTp&a{ueé’xE hot crifial)

2-position nit 2dsoal d{l}iltlmmsnb,seq\emgtreat et ] sit @ith ammonia, preferably liquid ammonia 25

20 represents a "I ea¥lifys P‘Cic’(.‘ﬁi"m m % be
i1 Toee 20 T 3 pos e SRR :Jai;,:sr?” Egé%%%gi‘f’ﬁ%‘“‘“a%f° A
e.g., [err]; alkylthiraup. €0 es,ponc&i@-{bmp dopf EmgulaXXIIOumb mr;edadnd:elr

phosphat e e. g. 3perr]rin 1ose vekfe m&recampuarikyrthao
2- posi tion 'substitugpt; é{’é‘”ﬁﬂﬂ%}wﬁgi%%ﬂﬁg:ﬁﬁéh gert r:g’n sm

A. Archer and L. H. b‘B&o&Ed’l AaRnitablpiotkting grﬁpg&ﬂhﬁ‘dl e e uy: abB re fbn(1964)
and U.S. Pat ent No. s8que8de igdarried eyt fagh m?gdﬁtof mod@r‘?gzol‘tmotﬁﬂyesmems subjgct

to ‘attack’ are well known in the
Compounds of the. formula IA where A is .

_>\

may be formed by the direct reaction of formula I compounds with ethylene oxide
or propylene oxide in the presence of a Lewis acid catalyst (vielding a compound
40 wherein V is hydrogen or methyl) orby the reaction of a compound of the formula. 40

|

: - o GIY_ITH S X
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q

and Rg are as in Formula I (except that R4 is not amino or substituted amino) with:

35

a

wherein R,, Ry, R;,



Compounds of fornula Il may then be condensed with a nitroal kane to form

30 a novel interrredi ate of the fornul a
30 (1'V) whereinmR2 - Y ;
described in Fornmula 11. 10 y S : 1,527,131

0 The condensation reaction is effected vvrth a nitroal kane,
rr]-[err]-[err]), e.g. nitromethane or nitroethane, in the presence of a
yse which is strong enough to generate the nitroal kane anion. Suitable
paseg include the al kalr nmet al P5 7q5[<a| ine earth netal al koxides, e.qg.,

pot . ¥ . -5. SR YW ITaal a.m-d.e_or hydrr des,
e.g. sochhamhh tribgamiderind S!lh!emmtonaﬂn@n dﬁemtalme;llat;dXXl‘édllthS out i ReatTf nert

sol vent g g @mﬁ;ﬁﬁgﬁ ggha‘maﬁ\grrm &y Pl a'éos?"are an ether;, e.g.

THF, at tenpera res elow oonr enperature i.e., in the range of
[err] to [err], prefgrally t about rogm rature. The novel conpounds
of formula IV and for {? bel ow, besrd‘eIN el ng 10 . maj or internedi ates
in the synthesis o ds of for Iso exhibit 10 activity as
‘central nervous sy : oun “of formula IV may then be
catal ytically hydrogen for exanple ?mnt Raney_nrckel in the presence
of hydrogen or. by oth feductants such( |thiun1a[uninun1hydride (with
limtation that A is§ N oxi d to ;5 produce a conpound of the
“formul a ' 15 [err] _

(V). wherein Ais [err] [err] @;e as in Formula I'l, except that R4
s not nitro or cyana__and |s nitro substltuted,'and [err]
i s hydrogen or Iomé?“d?ﬁ?] 20 The exclusion of nitro
and cyano fromthe substituent gio vpresent results fromthe conversion
of nitro jnto ani cyano i nt®'fet hyl am no under the reaction

condi tions enployed ¥n the step IV[err]V. Solvents suitabl e for

hydrsogenat i ofY whvdromrveyownr@lke] i ncl ude' ai cohol s, e. g : 25 gt hanol ,

ethers, e.g dd| t.h rogarb sl ven g. toluene and
55 di met hAUnfThe co ?for¥nu?a E&EH ?%db F f%ﬂé@e&rzﬁ 1on of a or bel oW r oom

t enper at LH’oBre tisu€h as aer b:] dxl‘u& rfu&dsrﬁl]a):ldam téxhperitmcofthemeaamn y carried out with
gvﬂﬁsgmf l@)?féméf- h@rvethor hi gher .

or outt & t¢mperat
‘Sol & e%?sﬁpﬂﬁw&mﬁﬁqﬁﬁﬂf &; b“{é h@%;f fam Msuch-18s 1 ¥hium

30 al ehor ofticdde et hers I oxane di et hyl et her and
m xtures 301‘{1efreaet1¢recrf onynd obfosm onKX!;\bwwleﬂh@olamug:orl'fHdﬂ and benzene. The
: i (- i Hﬁﬁl

r e?f&t I on mﬁt uch as dlcil %arp gtbaﬁ]e %era re u%e rafng r:? l%lfg ref ![llﬁlx

t enper at ug,@fe,ab}yedboutm, er r err]. e conpounds

of fornula \fherlreét erau&xﬁofmmhauednwuhdmvauhea@;ehabxndegupgaeylbneBS such as an
aci d hal |ded60$ prafsralyerataiyded hye Lewisacid, ag. gitapivm tofrachlpaidé oforema R COCl or 35

[eryd whel® ﬁ%r,@lndr AfndlE ] ar?merr@nge%rwegmr kel RGP 2N de and

acetyl chl or| oun rr]

(VI) wherein A, [err] [err] anﬁ?

" 40 are as described in Fornula-: \d/c‘[oerr] isas in formula | and Y is
~hydrogen or -CORI. In acylati ngLLh.el compounds of formula V to conpounds of

formul a My préséiea® anBiposiion Sisasutdn an nmmzubalzoampﬁélsmgn petgidoni nantly of the
monoacy| agre@ @dtsremvertcdtean SWhemmhqt wmecgg {:ket_aﬂglvu dsition 2) is

con rtedn 3?1§ar Ci%ﬂr? ;’Leolf; iﬁdi % ';a#j(][ §‘E rei nzpoth the NH2

( posﬂof ihe Qb t\%‘ eps; 208 tent No. 3,846,410 issued November
5, 1974. L
As stated- above compounds of formula I may be directly reacted w:th “
_ ethylene oxide or propylene oxide to produce formula IA"’' compounds i.e. ay
30 oxazolo type compounds. Reaction parameters and conditions to ¢ fect such a 30
reaction are known in the art, see for example U.S. Patent No. 3,868,362 issued R
February 25, 1975 to Fryer et al.
- The compounds of formula I above can be prepared according to the
: following novel process aspects which form a part of the present invention.
35 In one of the aforementioned novel process aspects of this invention, the 35
compounds of formula I above may be prepared by the nitrosation of a compound
of the formula

[err]

NHCHg

) Rg an
A Ly : .




nitrogen are acylated. The yield of diacylated product nmay be increased by
11 . o 1, 527 131 subjectlng the conpounds of

i ncreased reactlon tlnerrTheracyIatlon is pteferably carrled out in the

presence .of an aqueous or non- aqueous solvent e.g., water,nethylene

chl oride, benzene or chloroform and 5 preferably with an acid

acceptor such as an organic or inorganic base such as 5 triethylam ne, é{%
pyridi ne &r angalkall netal carbonate TheL gounds of fornula VI may thgn

be cyclized te=hex :
and 10 o wherem Ais o )
10 are as*described in Formula VI, (EQg/cMclléfﬁjon reactlon is effected

with a dehydrating agent such as phpsphor us pent oxi de, pol-yphosphoric aC|d

or other acid catalysts, i.e., organlc or i ndw génic acids e.g., conc..
[err]. A solvent is ol'vent -such as 15 an aromatic
hydr ocar bon sol vent, lp% léf%%%tgp%} %L"epg I3ad

reaction is carried out at a tenperature i e range of from about [err]
to [err]. These conpounds of forpula VII forntthe subj:ect- of our divi sional
appl i cation No3 126884 Re a{eisdescribagyin fermiserl, to producgr compound oftthe forgiiounds 3
of formula V may al so be reacted with an acyl aticrg agent 20 such as .an
orthoester, e.g., triethylorthoacetate, an orthgem de, e.g., the :
dinethylacetat,df N, N- di et hyl f or mam de o gund of the.fqnmula CH3 -
[err] optionally in the presence of an . al yst%, 'e.g., an organic or
i norgani ¢ acid, 25 e.g., p-toluene sulfdnic alid or phosphorlc acid, and
at room t enper at ur e whérein2s, Rpande, i.e., [err] to [err], in which instance
the cyclization to conpound VII occurs spon eously CIher'usefuI

acyl ati ng-agents include esters e.g. netﬁéﬂfacetate; am di nes, e.g.,
acetam dine; nitriles, acetonitrile and ester imdates, e.g.; a

conpound of the for gpFormula I e - |
Sormeund 41 15, o B da:%m N o
conpounds of the-f orpiikite[ofbfghnic or morgamc acids, e.g., glacial acetic acid, and aqueous or
(I'F) wherein A, [er rn]on-ag@o olvthp r( tinigies, e.g., methyl nitrite, in the presence of an
35 are as% d escyq i bed | eﬁt alco %or a chlorinated hydrocarbon or, for example,
e an itrgsyl chloride aseous solutlon in an inert
527,131 Pref 5 red sm ﬁatnﬁ FaiOE 6@ @BeBpio hutHe) PaeinEaISyamas e
di oxi de and pal | adi Lmtrrtsmcmaedwm ulldtbel ccipdiabameundor pelowenogdempasatimgyical so be
utilized. Solvents Whith gﬁ%’ dh % i ncl ude chl orinated hydr.ocarbon
sol vents, aromatic hydr'd@APBERY BHECAFHAPNS $%Y nami.de. The dehydrogenat i on
is carried. 5 out. at’ room tenperature @H;above, i.e., in the range of-
about [err] to [err].. 5 The novel conpounds of formila VIl also exhibit
activity as cetral ner vous depressants. THENBove novel process may
proceed, if desir edweJrEsQﬁﬂs b Pl SVikEEAb B SERAIRAMBA g lg¥ou § wiich Rasylikdads of

formula | F without Chesiti@gsubstewaatstinddde groups such as alkoxide, e.g., —OCH,; alkylthio,
e.g., —SCHj; halo, e.g., chloro; cyano, and phosphate e.g _

25 Reactlons whlch form the alkox1de and alkylthio 2-pos1tlon substituents dre well 25
" known in the art; see, for example, G. A. Archer and L. H. Sternbach, Journal of
Organic Chemts'try 29, 231 (1964) and U.S. Patent No. 3,681,341, issued August 1,
1972 to Fryer et al.
Compounds of formula III may then be condensed with a nitroalkane to form
30 a novel intermediate of the formula S 30

| | NG S )
. ' o INA T H

wherein R, is hydrogen or Iowe;'al,kyl, and A, R_-,_..aind

o

uene, Ieney be errpl oyed. The 15
h

ol

are as described in Formula II.



10 I solating any formed internedi ate conpounds before proceeding to the
next 10 process step It should be noted that, in acylating the conpounds
-of E - :

substltuent R4 may also be acylated to acylantno The acylantno nay be.
converted back to am no by 15 subj ecting the conpounds of Formula VII or

ilrnul al toamld hydrolysis. 15 Also it has been found that conpounds

the formulas IV, V, VI and VII may exhibit both optical and geonetric
marlsm The reactlon of a co,ng%ouﬂd of the formula V. with a gtic acid and
SR8 - —-0eeHe : hydeogen—ia-the—plesence of a
cat al yst e. 'ghe, coaeensauonpbaatwmisrerfedueddmthu ﬁtraaeanlep(l\accu,-sub,ot i on, pro.duces a
conpound‘=-stmtﬂ’ﬂéﬂtliaﬂr= lgoetm m‘ﬁm efhbwwlych%s Mg[B [err] [err] and

[err] ar 8 BT : mﬁg@ ove nmet hod of
2.2 sodﬁ’lé’oﬁéu The rea Ef@ﬂS@cExﬁ d be |5 | ated as a

redycti ofth aco
racem c nputxinumeinedt selwrin,esuch)fas titnetlty\tfornmm dinetigisaiféxideconed s. A corrpound of

_the fornﬂ‘lhar vg g :éﬁﬁ%bﬁ! oy @r ‘h’éeéﬂ 'GF'BFfﬂﬁ“EPazo, tdh¢ vative of the
h ve f

fornul a al*“ forh %"‘r%“é%egl& bapgu! a \f and [err]
S 1bydrogﬁﬁ>r9ﬁteﬂn&\dﬁfes synﬂhb Bﬁdd@l’bf mﬁtael’ QEGF& try, @y utilizing
t he di reettlvrteas:tqno’nl npevous system dep 'e.' the react ion 35 of formula V

d ¥ iy .
compoun g attttﬁtf%trtrrt%m SR GERRLR 0 ot

abagye f oprdueh eonpeand bithe fc&‘mmaounds of forrrul a vil' can al so. |pe prepared
by reduction of a conpound of fornulg VIl by utilizing reductants as
menti.oned above e.g., acetic 4§  acltd and zinc or H2/platinumcatalyst in
dilute acetic acid, with t ar ar? 40 stereoisoner -produced dependent
on the reductant chosen. Q, U *Bhe formula VIt can, if desired, be
oxi di zed directly to analogous conpounds of the fornmula | using an OX|dant
such as rakgangse di oxide in toluene or benzene sol ution. Reactlon
conditions utilized and various _ %3 —~

1,527,131. . . -GN Ry, Glalternate useful oxidarfts are
found in US. Patent No. - 3, 322 71153 i ssued May 30, 1967 to:Fryer et al.

Anot her process to’ produce t he" novel internediates of formula V vvhere [err]
and R6 anfd & herastmammlatm,axmptduaﬁolsamdnm orsydnyohndghrrﬁ THNSi Sts of % he

red@@t i omite substit 1=d @e?rg}@ § ‘ﬁt‘:
.~ " Th on of nitro and cyano fro uent roups present results
5 [err] o oo, USI ion of nitro mtg ammom M?& t ldrrgl &idei thand [err] ar e as

m th
descri be(i'edc :fé%)r?ﬁlﬁ:ﬁas édxpl@éeerpthetstb@tlvm 1s not nitro or cyano and [err] is
10 ptdeagenation with Ratiey nickel include aicohols, e.g.,

10 The r%ﬁ%ﬂaﬂ% TR AR (oo o

a known Rlactioh hdyDdeRaeRE B@GVIMIornydr ogen or - by
ot her red\umbnarﬁresslﬁu,o aSabnetshnemﬁoab ammmgrdnglue Sol vents suitable for

vent 1t ti S s lit

hydgggengtul Selvenits Fﬁn%hgt reRuRLiomempioing:s eﬁyffgwgg':g r}éﬂ{%&EaHOLB et hers
e.gs TH "‘ﬂw méﬁr solvent ﬁé’ Parfd Bénze Rcticd et hyl f or mam de.
The reac tchl‘?iad b& tRlow 8o tem; ﬁtur&ﬁ reflux temperature, ie., preferably in

the range of —50°C. to 60°C.

The compounds of formula V may then be acylated with an acylating agent
35 such as an acid halide or acid anhydnde i.e., a group of the formula R, COCl or 35
(R,C0),0 wherein R, is as defined in formula I, e.g. acetic anhydride and’ acetyl
chioride, to produce a compound of the formula - .

. I Re - : . : : 4
=5 e
“ ) _ _
wherein A, R;, R; and ) '

are as descnbed in Formula Vv, Rl isasin formulaIand Y is hydrogen or —COR,.
In acylating the compounds of formula V to compounds of formula VI, there
may be obtained a mixture- consistirig  predominantly of the monoacylated
product, i.e., wherein the NH; group of V (position 2) is converted to NHCOR,, :
45 and the dracylated product wherein both the NH, of V (position 2) and 1-position 45
nitrogen are acylated. The yleld of diacylated product may be increased by :

)
-



above or below roomtenperature (i.e., [err] to [err]) and the reaction may

be carried out with or mrthout pressure i.e.. at a pressure of one

at nosphere g : . LH-t-3 _ e

reductant such as I|th|un120 alun1nun1hydr|de |nclude ethers such as

di oxane, drethyl ether and THF. “The 20 reaction may be carried out from _

bel ow room tenperature to reflux tenperature, preferably in the range of N

é9

Bl

[err] to [err]. A variation of the above process conprises a mld acid
hydrolysi§ of the conpounds of formula X thzpmduce co‘rrpounds of the
formula H 25 - et

(X) \w 25 V\helrbaecnnsﬁt mm}ln@smdfoamdaaso mqrefnscnwus cnditionBhiee., gkdes oA d

hydr Ol ySI 5 I S SUI t aBF IE re ra%y carrleL (ﬁﬁTl?l]l%ﬁ a I'CS%S eqif ar(i:'\ éOus%pnon-

aqueous [err] in agygq H§s %ﬁyriqfr AL fdTct RRYofbidf)Gd f T om
30 room t enper at ur e,prdferaaly with Qb lacid aicé torts@c cnneorgaﬁamprtn abdsé eychiase. |

about [err] The corrpm!lhulksmm, pﬁmmramxlk @0 55 “*!dGOff?é'“Hével

i nt er medi at es of Formitd Ren be ey t°p?‘8’8 p°&'f 'g I‘f°f Yoes not forma .
part of the present invention,is 35 - usef i) produci ng hovel -
internedi ates of fornmulas IV and V. The foIT]/owr ng 35 -process ISQ}IBVI uded -

in this specification for. the sake of u _ 1ds of fornul above
may be produced' by the successwe react.i. f

onpounds of the fornula

E].gr r] 14 . Whel’cm A, R,, R‘b R, and 1, 527 g_)B(I:LI ) 40 - \Nher el n A

14 and R3 are gg in formula Il, except thet@r] i s not amno or . 10
substituted am no, with_ di m)rpho-l [ no,phos-phi ! chloride to produce
conpounds of the foramjisaie[scerbpc tm Formula V1. a(gg ‘ﬁ ﬁéﬁ, Eﬁ,@oﬁ

5 and R3 are as in f £ystizption, pea aced’
by "The anton o o nibr R AR K e

di spl acement react i @R arcmaiche drbeadbausto edl, Bt rahwlnk,arybpe,en bergmplayadiFrane oS
nitroethane, in ther esrend@rrmi Qit 5 8 dermperattrein ther fapgeoffFsm gboyt d0YCrigr at e

the 10 * nitroalk 11 fofh Udle shbjecrabtkahr divRiondl - or
al kal i ne earth netal, pncm%. %"f?é&”ég&s?s‘%ggfglﬂs 133m desst}or hydr oxi des. The
reaction i.s pregerab chhalcommilan fpmmVlmveraﬂsosvelrmw@ Wl@lﬁ@ﬁ?&tmg agent 20

di met hy! f &r mami de, g{;‘%&ﬁ cgsa qﬂtpﬁ%r%mbth fg:#g’l tra:(] ;g["g %r}%&gﬁ B ow or

above room t enper at

Anot her process to produce internediates orgfornula IV whereln_R2_|s 15
hydrogen and A is an N-oxide conprises thenkgpga@xpansion of conpounds  of
the formula [err] : or . I|err|| erein Ais 20

[err] T ) 20 artl R3 are'as described in
formula I except'that [err] |s not am no. "1%% ri ng expansi on.- conprrses t he
reaction of the conpounds of fornulae VIII r I X with' nitronethane in the
presence of a base stro h to ener a he ni't r onet.h aneomghcam
Suftabl e bases ggncl IS (dpien St a i,

al koxi des, e.qg. potaas\% uen tsectroarsg uh@m Qfstanod1thd @gcligatidn to ko ;ruuuarwum de
or 25 hydrl des e. qgeurs smnjtaum d@ih?leusefﬂhecymlaz:vgeoﬁ llrpé!édet?etg e;rt%S eil“d%‘tlgly be -
carried out in an |ﬁ’€?‘?‘°§§ﬂ‘ E‘gﬂ’ =§M§°@g;ggl'5ﬁwg}a%a§ é‘fﬂ’r‘@’r‘ il gd esterimidates,

di met hyl f ormam de- o

. _ OC,H,
- ' 30
30 , CH;—C=NH

The compounds of formula VII may then be dehydrogenated to yield
compounds of the formula = .

R1 ‘R,

: oYY
| - & £< S )

wherein A, R, R,, R, and -

E N C G 35

are as described in: fbrrnula_ VL



di met hyl sul foxi de, and at a tenperature in the range of about [err] to'
[err] Corrpounds of_the formul ae I IA and |1 D and their pharmaceutically 30

and 30 ant| convul sants and rrany are partJ cul arIy useful when utilized in
i nf ravenous and intramuscul ar preparations because of the acid addition
s' solubility in aqueous solution. As contenplated by this invention,
¥/ novel conpounds of the fornula | and their acid addition salts can be
chipdi ed i n phar naceutr cal dosag;glﬁ fornul ati ons cont ai nlzng f r om about

0. rToabout—=0 na Tost—preferatty—t—40—35—rg—w--h—desage—adi usf ed -t o

 speci es P "Fﬁ !“s E:é %Wé?aesatwlrmlqdemnga@ tmrddsmbf Formaae I, |A

RSB AR E Qg et <t ereo

and 1D a et,vr“cp
i nt ernal ht}bmaﬁ"cﬂliydﬁdcaﬂiﬁ ﬂndpl&ﬁﬂliﬂlﬁi‘ nlide. The Hon ik @arﬁ&hvent i onal
~pha$ rraceﬂ‘t}?&‘?ond rature) phabovédie., ax thiephnge of About @3AC. Ibe2000C. i ngorporated in
S

convent i gnal 1248 Bounds, i formpla,Y1L P'é%e’%l@érrcta‘gtynafeérra' geioEt i n, starch, 40
magnesi UM  stiRaakve  ndvall proeds d{ﬁ'gdgflto@&he 1tohés§'ed Ofr&th Qde Ea?é)' ets, elixirs,
capsul esgongwhudsi Yner ¥@na cenpdusdso oamnﬂmllwﬁtgonttahawqeﬁé of phar maceut i caI
prdlti ce§°‘d'éﬂ¥da"é(cfeﬁrﬂr &rmtﬂlﬁmt’newnd%befete mpceediog tnthenexbn a 1r ocess for
the manuPEFUESob: R5EPRRA 9 rglﬁﬁen&,%ﬁ&ds%ﬂ;%t&ﬁwm edative and
ant i - convdipoaids op FoREIId VESheh'R, is arkiRélihd rfifio SUbditldht R, meymind of formula |
or 5‘gn ang tllaltlggc:%tg g)g%lgxm;gsagp% aCYIalml\I}?I nﬁﬁFbe coliiﬁfrtted back to amino by
1,527,113 ormu’a Vi1 or rormu'a §tical I accept able
L e S S 10 PRI oo 1 o
t her apeut i C’Eﬂelryacn atcnhbmnsoruhelfaamulhwthdcaara&.ueﬁdﬁmﬁy y used in such
pr epar at 'Ptbﬁssmta (@/f uctantse .84 fivdnegen inhthefpsbsenssi ofga Extalypl ®s. are illustrative
but®Pnot PRUmLR; dute geetiopsid jo iy praduces a compoupd plothe formulat enper2t ures are
stated in degrees Centrgrade — . - 5 Exanple 1 A solution of 200
g (0.695 m of 7 - chloro --1,3 - d| &dro- 5 - (2 - fluorophenyl) 2H -
.1 4 - benzodi azepin - 2 - T 2 t et rahydr of ur@me and 250 m of
benzene was saturated Wit h\ h me with cooling in an ice bath. ‘A 10
solution of 190 g (1 m of trtam umtetrachl oride in 250 m of benzene was
added 10”*lefﬁ"bﬁgh a droppi‘ng funnel within 15 minutes. After additi on the
m xture was stirred and fkfluxed:for 3 hours. Water (600 nm) was added
~.slowy to the cool ed reaéI ﬁ mdxﬁur @Ee inorganic material was separated
- by filtration and was waghe t'h rahydrofuran. The water | ayer was
separated and the organi ®15 H phase was dried over sodium sulfate and
evaporated The cry taIIrVne residue of 7 - I5 chtoro - 5 - (2 -

d
| yor oph&WyBanis #2°7% 4 tﬁét%a%mam of redtibtion dhdberr, IRGRAAIWREERI e Was col | ected,
m ! 204h{(ﬁdig’e% .ca; e isolabddy dsl £&iceﬁﬁni’ﬁix&1rél\ﬂ5elﬂ'eﬁ byﬂteahzlormmiﬁlé rom net hyl ene

chl ori deﬁletttramrs m r . .Sodiumnitrite, 8, 63 (0.125 m, was
added in % tﬁg“ﬁ@? t?‘grgf,g g‘%‘ la V" yrBay e cpagerisg to the d’B@‘?B”b‘gf‘b a sol ution of
30.15 g {01 Zhioro - 5 - (2 - fluorophenyl) - 2 - 20

nmet hyl am no - 3H - 1,4 - benz®qj
Aft3er stirring for 1 hour at_r

-diluted with water "and extr
washed with saturated sodiu

emine in 150 mM of glacial acetic acid.
tenEerature the reaction m xture was

' ?ret hyl ene. chl §¥if'de. The ¥xtracts were

7 bohat e sol ution, were dried over sodium

sul fate @P&eiES evaporated, at the end azeot ropi cally with toluene to
yield 29 g of crude 7 - chloro- 55 - (2 - fluorophenyl) - 2 - (N -
nitrosonethylamno) - 3H- 1,4 nz'odi azepine as a yellow oil. This -
material was dissolved in 100 m :di met hyl formam de-and added to a .

m Xt ur e "af R2A RYhre@f mdbnrmﬂdwlaﬁd)knamddigcn &Qowidr alkll, with receadibhane and 11. 1 g
(0.1 m @ﬂ}tereoch@ﬁlst btaly!!tzmmlledbmtwm@ ﬁhamal%é@rte@t'?frred under

ni t3l5096n°rﬁ‘e lo of';ta e an d;um alnmglt %{ag'ﬂga tf?igt rtﬁaﬁﬁ %lfx’ r00APt errper ature,
t he reacdcd 03] |ono Iacial acetic acid, was

diluted with water and extracted vmth net hyl ene chI orrdg The extracts were

b
was hed Vgognrg:oomp‘ﬂ%rmu{a (\)gpuy tyt\glzmg re antsg a%gr E?{?ne%ﬁgo%\‘iggjgﬁ }a ed.

40 acid and zinc or Hy/platinum catalyst in dllute acetic acid, with the partlcular 40 .
stereoisomer produced dependent on the reductant chosen.
Compounds of the formula VII' can, if desired, be oxidized dlrectly to
analogous compounds of the formula I using an oxidant such as manganese
dioxide in toluene or benzene solution. Reaction conditions utilized and various



35 Crystallization of the residue fromether yielded 7 - chloro -
1,3 - dihydro - 5 - 35 (2 - fluorophenyl) -2 - nitronethylene - 2H - 1,4 -

benzodi azepine mp.170.1720 The analytical sanple—was—+recrystaltized
from net hyl ene chl ori de/ ethanol, m'p,. -174-[err]. A solution of 16.5 g
(0.05in) of 7 - chloro - 1,3 - *dihydro - 5 - (2 - fluorophenyl) - 40 2 -

- nitromethylene - 2H - 1,4 - benzodi azepine in 500 m of tetrahydrofuran
and 40 250 ml of nethanol was hydrogenated with 5 teaspoons of Raney - 2
ni ckel fof 2- 1/; hours at atnospheric Pressiy g Separatr on of the cat al ys3
and evaporati chioro—

2,3 dihydrows 5 - 'gl%tgmagr vshh ﬁémﬁ are foupqljin Usp, Ratent(Nan 3 dq Eﬁeﬁreﬂé“dm%’

Pr opi oni c*anhydr i de ZQ Jrﬁr p ssqggﬁ)queth@n%l tekRiRLs ok forthullv Hhlge RDPOVE

45 material in 300 aid Rfarérechérthentirebd @ancknd RfBehy8oketi doasistvafshexediedot 0 300

m of 10% aguedus sofdéampoeedsiedtitiereuial t he two phase i xture was stirred af

roomtenperature for 30 m nutes. The organic | ayer was separated, washed
pats

wi th sodi um carbonate sol ution and dri odi um sul fate. ‘Evgporation

yi el ded crude 7 - 50 chloro - 2,3 (h -5 - (2 - fluorophenyl) -
2 - propionylamnonethyl - 1H- 1,4 - .50 Benzod!’ azepine. This nmaterial was
heated in 50 g of palhyRRHoOgEOric aci d at 150-[err] for 10 minutes. The
reaction m xture was cool ed, dissolved i water and nade al kaline with
concentrated ammoni a-and . ce.- The. bas%Nvasanéﬁara d with.methylene 55
chloride and the extracts were dried. fgver sodi um stihf at.e and ‘evapor at ed. «

The 55 residue was chronmat ographed oVer 300 g of.’ 'silica gel usi ng 20%

met hanol in net hyl enad 8hirens discribéhin foﬂnoﬂa“ilf:xaamtthalrh1smehatrcotmyanmd Ry is
evapor at ed andlQ he r"@SF é"'%ﬂ%“%ir stal li zed f,p%(s et her t.0 %Fnlmﬁjaﬁgvé hi or do

- 3a,4 - dihydro - Iknow ctmng{o stheﬁekm guonfd
Qlal

a] [ 1, 4] benzodi azepl R6duidtaRts suich num hydride. vB’itXimlalﬁe hﬁdr egambir 8 -
chloro. - 3a, 4éj g%?ney hickel gtchgdé. alcolﬁ)l?-e m,gethanoﬁgh{n]sg ﬂe i carbo -
i midazol | .5 - &1[1, 4pheny ylfer Q{éﬂ?@ i
manganese "di oxi de caﬁ?rh mtﬁa.t‘rgﬁaparxﬁ lme, bRtk dflbnélea e
trap for 2 hours. Thegheang anesel i oxi de was -separ ated by f||trat|lon over
1 T a m
Egls: éﬁe( Tta(]j_g W k) a?umlr?llivn?%s lljlc;ghnf f:délzgl{%sszse d%?ﬁgﬂe %hn%]'sgntm’:?n\ of the
u mperature,
16 from et her yiel de a&%ﬁﬁf{éﬁ;o ‘_5’8'“ &yaéi‘é“% st fl G%rép° e’n 1) - -

i mdazo[1,5 -a] [1,4] bem:armleaz ebthn%bom mpceistl@m{lmrsw]a mﬂd)ramddlaﬂ!yb'ﬁls of thewas
recrystal | ized fromdempeynds gf formyla X fogprpquee compyngs of the formula * pcetj ¢

anhydride (7 m) was added to a solution of 6.1 gzof crude 2 -- 5

am nonethyl - 7 - chioro - 2,3 - dihydro fl uorophenyl) - I'H - 5
1,4 - benzodi aZépi ne in 200 M of net h@r}%?de The sol uti &Y was
added to 200 m of saturated aqueous s i carbonate and the m xture was
stirred for 20 m nut Grﬁerefm@ ©r8ani ¢ layer was separated, washed with sodi um
bi carbonate, dried 10 gver sodr um sul f at nd ‘evapor at ed to | eave

resi nous- 2 - acetylam norrethyl - -..10 c@o - 2,3 - dihydro - 5 - (2 -
fl uorophenyl) - 1H - }E nzlo‘?iazepr ne. - This material was heated with 40
g of polyphosphoric g‘r&qéh T gj ycfrag'sm]@ sﬁﬂaBHteﬂSetedTb}ea At afineratAcid) le,

m xture was di g§ol vedqueauswagser in A héli Tiee mcttimnaﬂnmntaeaml TARge 6oeggd 30
extracted with net hyt@rreemmrmregﬁf ?f%ié)@t Y {ﬁg"?z latCSOf
evaporated and'the r%ﬁ?ﬂﬂ&'@’ FEWA &F&B‘ﬁ‘é i C

using 15;20% et hanof J\ﬁbtﬁé%tphae‘eﬁﬂﬁth&h‘éhw dodenotT&ﬁa aiaﬁa;nthfelpmmtmmtmrle -
conbi ned and ewgpor ausdl tiv pyidetiog nes) nnnxslerﬁates olhloom 3&1 and V. Thei follewie - 6 35
(2 - fluorophenyl) -ptocess rﬁe‘!‘?l ed_in g SP“'F a&a&a duc 'K?éhlc B79diagepi ne.
A mxture of this rratop{he dgéﬁm'“ °VF"1 1igH 0 g o nmanganese

di oxi de was heated to ref 1-1/ 2 20 ' hours The manganese - di-oxi de
was separat ed by f||tratron over Oelrte T.he fijarate 20 was_evaporated
and t he resi due was orystalllzedfrom Thel” "@dS- chloro(X“? (2 -
fl uorophenyl) - | - rret hyI - 4Hi- imodagza] | L[I 4] benzodl azepine, mp.

40 whereinA,_' ' B - : S - 40



152-[err]."' The analytical sanple was recrystallized from nethylene
chl ori de/ hexane. 25 Exanple 3
25-Reaeti-on—as—n—theHrst—paragraphofExanple | of 1152 5 g (0 5 m of 7
- - chloro - 5 - (2 - chlorophenyl) - 1,3 dirhydro - 2H - 1,4 - benzodi azepin
+ .~ -2 - one saturated wi th-nethylam ne wrth 133'g (0.7 m of titanium
tet
s[:)o-S-(Z-chIorophenyI)-SO 2- rrethylamno-SH-14-
peT Qd_i azepi ne, m p 2621Tp7§511a| ytrcal 30 sarrpl e was 219,

Sodi um mavriere m mufp 11, £Kce, thmlmmnonrqnbsmutcﬂmnemth% m NS to a
sol' Ut i on SYRerphelijophogphipic %( '°’6’F tg produg egmpounds of theformylgy| or ophenyl j - 2 -

chloride in 2-1 of “tetrahydrofuran and 400 ml of benzene yielded 7 -

-4

met hyl am no - 35 . 3H - 1,4 - benzpdi in:;150 M of glacial acetic
acid, After addition stirring was @gued for 20- mnutes under
nitrogen. The product was at gd di ti on qikuice-water, collected
and di ssol ved .in tol uene. e s ‘on was washed with saturat ed aqueous
sodi um bi carbonate, dried and- evapor 4t ed under reduced pressure. The yel | ow
vi scous ofher¥bfdsi sted according to thin Iayer chromat ogram40  mainly of
the desired nitrosamne. This r rial was dissolved in 100 mM of 40

di mét hyl f or mam de and was added a mxture of 30 m of ni t r oret hane, 100
m of di rmahgglafasrmmrﬁlelaauq whihgmink PROSpARSY d#éltHen bﬁﬁr@é@h@?tthe reaction

m xture vrezsp ogliane taiproguceghg ecrvre mwrmtdlatsr Vci ng under. a nitrogen
stream i~ ‘sﬁg & @&rernetaaneand t hen

acigjfie nbé/all& 5hﬁlb.orsu§f Elgsa}lg et &th " ﬁtr%??ar arﬁegéﬁﬁﬁgﬁr d. [he product

was cr yst@kdxrdzediyd:qdegramdhabr larddutdbsmhe)feam rWet ly cdiviegedi ng' (seeds were

obt ai ned B “Erﬁ Moy ‘ﬁ‘g’gy f°§‘ia|“ll thlﬁ ,1‘!! g(\{hgyat acetate in
met hyt enesghd oF | ae) o th Véﬁ?a%feétﬁ’e ‘ﬁ’l'g’t & & g88 rettel®, washed' with
wat ¢ and reeoro;ret Prdcessard produtt MREEIRAS dfh‘oﬂﬁdlzﬂw eihbRROR, §0 yigld 7 -
chloro - fsrdtog(rQand Achylap Negridsrepinprises the Sing eipaimjcirof cemﬂ)uadsmftl‘reorret ylene - 2H -
1,4 - 50 formulgen;adi azepine,  mp. -182- [err] _
50 Hydr ogenation of 7, g of g/ - chloro - (2 R chl orophenyl) - 1,3 -
di hydro - 2 - nitfgjret] ebﬁ- 2hr- 1, ¢ -b 2azeprnern 300 m of
- tetrahydrofuran ang™~80 nl - of net hanol the presence of Raney nicKel (5
_teaspoonsful) for 1 hour yi el ded crude 2 - am nonet hyI .7 .- chloro - 5 - (2
- - chlorophenyl) - 2,:8VODdi hydro - | "1(IX).- 55 - benzodi azepi ne. This
mat eri al JWesiAKS Y! ated in t he usual fashr on to produce orly 55 2 -
acetylam nonmethyl - 7 - chloro - 5 - (2 - chlorophenyl) 2,3 - dihydro - |
H - 1,4 - benzodi azepi ne V\:f‘tl:_ wasgp heat in 15 g of poI-yphosphori c acid
for &0 m nut es at 140- [er'] e us‘UaI kup afforded a yell oy resin which
was chromat ographed over ZEIQ, gf silica gel using 20% net hanof™ i n
met hyl ene chl ori de. The clean fractions left resinous 8 - chloro

- 6 - (22 !;}k;rrsraé nisﬁ nfomaﬂazrﬂ ~xcegbthat Ry et amqnm thyl - 4H - -
i m dazol 'Viﬁor[ ctmﬁmaﬁ ‘}@g“ﬁﬁgdi zed with 10 g

of mangamRshr ah@ndembm saml erainctura thRAkkali AY fkaﬁnmnﬁo reflux for

1- 132 hometal alkexides,regarpotassiuin texiiagybutoxides,amides ead h@tmdn axhde Prltrase was 17
1,527, 13 j'rydrldese g.,.sodium hydride. The reaction may be preferably qc ézl 'ala%:d
fhert. solvent su - as. anh ous ther e.g,, THF, di

Cryst al | Hﬁﬂﬁﬂyﬁ,ﬂlf&fde z{teast P& atufeOil ks RGge 811& Qg‘to 6 (2 -
chl or ophenyCympouhds ofmieh Ydrmulaét H, 1A 1 and KLY @nd thelr, Ehafmac]eixﬁcan}' benzodr azepi ne,

m p30 1402a¢csptable arc@r amyseltea et “*"}B%SZFu?@f Stf?lMarﬂﬁeéPdM“Gm:ggat hyliene .

o or deh ALt o ar:'t'l‘%%"’i,‘ﬁptit' the acid é‘d‘éiuéﬁds'“ 2 sohbilit

lubll
ueous solutlon As contemplated by this invention, the novel ¢ pi)u L l'rb on Of 94.6 g (0.3

of 5 forglal anhtheir agith salts:c @bem ddm pharinaceuucalrdosage 2H - 1,4 -
ben#bdi a%ﬁxl tl(:ins o:t: us] éoﬂl i d 1rem%£gqg§ m @6 benZene was
cool ed i Gohindir tb .ﬁl}:& S 4 %eﬁ l}rb i&l’ ) B eprhviasist i on of 40.2 nf
(0.36 m cm‘ btaladaﬁmstaﬂeaahrem Ofordﬁamﬂe,S itkrally “dpednzelly, ims added t hrough a
10 , € af thnmafem rdoa%d qr'o Fh%emfmlﬁ,r éllevva@tnsbﬂred and refl uxed

n 1

ror®s nofire etenhonty, PR Y Bt o Heact | o
m xture. g éns according to acceptable pharmaceut1cal practices; and o

accordmg to another aspect of the invention a process for the manufacture of
, preparations having muscle relaxant, sedative and anti-convulsant properties
45 comprises mixing a compound of formula I or an analog thereof or a " 45



solids were separated by filtration and washed well w th tetrahydrofuran.
The water was separated fromthe f||trate and the organlc phase was dr|ed
over sodiu

500 g of silica gel 15 usi ng 10%(v/v) et hanol in met hyI ene chI or| de
Crystallization of clean fractions 15 from nethyl ene chl ortdeée/ethanol - ‘ )
yielded 5 - (2 - chlorophenyl) 7 - n|tro---2- methylanmino - ‘3H - 1,4 - 5
benzodi azepi ne as a yell ovvproduct Wwith mp. 219-221. Sodiumnitrite (8.63 2
g, 0.125 M vva? added in three portlons ovlejr27a3115 m nut e perlod to a 15
solution of 3 b | ‘ 7 d u a " %Fta}geLYIfu i-leéra- 26—

met hyl amte, - yarmacqye ¥ @regptaplepgid °1

After 20 addltlon %ﬁﬁl?‘j&ﬁ ° 3}%&3‘@5@& 9?101 fioid, Gipe cﬁf"mrofigrﬁsed "
tenperature and the pr uowﬁ.g masneph.te iu@silrame sl ik ili@iativaf of Whé @Fesenthe

yel l ow solids gere dokehteat &l terysdiards mtstatadahdegreessﬁmkgddquy and 5.
recrystallized fromethanol to yield .5 - < hI orophenyl) - 7 - nitro -
2 - (N - nitrosonethyla 56 2001 0369§ z(ymoageqmedg, dro - 5agzyel l ow
crystals with mp. ¥éro g‘n‘% 21‘-’]’111346%&( Qdajzm) -2sa eluﬂ&rah@drg mlahdzsed 25
from met hyl ene_chl omilcé/betzeamwhs, sapnras ed meANl Emo'ﬁfn ige 98 (0 01,

m of 5 - (2 -Wchl orsg'l%j%:rgf ,g"ﬁ,‘”gﬁ 1°f w.t °fﬁut ATt

3H - 1,4 - benzodi azghi F (600 FRW, gdd 1Bwlyoh the &doqmet hane
and 1.3 g (0.0115 rf)re&florpﬁii)aﬁrﬁ] mma tno tno)m e'laW\ms setparateeobyaﬂxltr%n and \mom

tenperature.for 15 rwaﬁhfﬂe@“ éqtrah ‘Pfé nTheﬁtfaE%tlaY SFRIFF “#fa“ “1310’ 5
glacial - 30 acBtic & fsﬁo ﬁgﬂg) Qﬁ% YRaTa: 'fef’r =00 M%@pa o
met hyl ene chlori de aife h&aﬂ ﬁﬁl \Aaﬁpwvaadaedcmtamzeaafrem

dri ed oversodi um sulrﬂah@narcdload% i.due was chr omatﬁ r‘aphed

over 80 g of sjjica gelS® ri Inute
chl ori de. Crysé&al i t X ai"%ﬁ" °f}%é&§?§6?m ﬁgqn lofgl c'ia@ﬁ% ALY ki
chl ori de/ et hanol yi atithihd foit [ dvarcsresne tengeyasire ltise a fiction -migtire- was dilbted with
chl orophenyl) - 1;3 watem chxgsacted7wnth miethylgne zhlon g&n@eh rew@shﬂdzwh

1,4
- benzodi 3zepi pe Wi ts t“ r b, 11%‘ txg@gl% c%dsegﬁcﬂ r033 9 25
(0.1 m of 7 -"chlo _(2_ udto yh o ﬁ bé’rﬁodlazepx | :

3H - 1,4 = benzodi azaegﬂlm .oxi de in 100 _of d| rreth | f-or mam.de was '

added to & mixture of. éftbls%}}gf Qg;&c%l md%é?%ﬁ@‘“ﬁm rmamigq angax g '%§S| ar
t- butoxide a”‘i’o 100 :ﬂﬁ;)oéisx ifred rd hxﬁﬂgdmf&t 1Y Rinde
stirred. under .St r eam Atter Bifring demn1 houir 4t 106 rtempd rit&fe, dtciehdtion naiktufeOwasl of.

gl aci al acetic aC| d, aCtdlf@d mddmn vﬁaséacel tiepdid, ng’ﬁ Withivaier and gxtractd of

250 nl of water. Theﬁﬁ&ﬁ" A Vaﬁglf’gﬁkt 3?% e MER ™ il patsp, driedQversofing
washed with wager ﬁﬁ i of tlﬂﬁ*eﬁdu@%mte@heh‘ fieMed 7- chloké) 03 Q:hhydib% 35
di hydro -2 - nitromgehffkceophenyls 2~ niplosmathllene -2H --1 4}bdnzod1lwnmadn pA@pi-HRe.
4-oxide, mp. 253- [eT;\e a%w@l 9amvﬁmasanamlﬁlzealfroglanﬁméemlorlé%?tpwm Pzed
from met hyl ene chl orl FECHIGRS I | \CHiHg@ion's - (RAM6rgphehykel (5

t easpoons) - was 4qddecd’ -tnﬁtr&%g%ﬁi}ﬂ%}‘\ga%(do% a?l%dipz(.ﬁndﬁﬁ 509 mbéf ti’t(rahy&@ﬂfran gm or O 4¢
1,3 - dihydro - 2 - 250!11! gﬁatthgdoewes hyd@genapld [S teaspadns of IRagey nipkeh gﬂézepl ne

50 4-oxide in 500 mh gﬂw@ﬁfﬁ% epat ‘Q“g?,d t@ﬂ%@ﬁm‘f’@f{r xture

was hydrogenat ed forl &rie presstre

renoved by:filtsation mmbnddinearfhydhﬁcrea(ﬂtbnma&sad atselimoﬂ' hfemegf tlh:ebms 5 -,
di ssolved in 2- propamSF"f’éWdLOQﬁ@f ﬁt, %E}:% ¢ ¢
ethanol i c hydrogen GEfFELdE '“?%% es Th (e IQSTP@ .-
crystal | i zed upon E\/oaﬂfbhﬁé k(ﬂﬁhdﬂfanﬂ)aﬁéd er dilﬁxm sulfite S aﬂﬁ'ﬁ(ﬁony dmnajage

crystals were ol | edlhl!mo{witb'mleo-’,_ﬁ (2-a1wmhqswhy2 proponylaginogethyl - 131 -3.,4- 50

dihydro - 5 - pheny|berzohia "‘1% thmaﬁ xgmms ﬂﬁfo
230-[err]. . Acetic anmteﬁerﬁé i) miGse cﬁea‘é??'émea P o metie aliol Phe
above 60  : di hydr Ooh{}()édndeltnathd%nﬁma)ind/\hé erheamle bes gitracted rwith hreettmyleneA 10%

aqueous sol uti cﬁtﬁ 6Ch, seen e@mqssn rwqwmaglfaaﬂ ewq %gfaeru ng 55
over a period of 5 Iﬁiﬁ v ?dn@t |° w%&b%ﬁﬁgg h&r an
addi tional .ten m nuteﬁd@ s U9atallil ermﬂx: PGy hidroYBh,8Y dikye The
extracts ‘were was hedz\mmxhropwwu m3H - ifi@lazo(1;5 - alil 4]benzod1azepme mp 131—-133°
1,527, 131 60 A mixture of 3.4 g of 8 - chloro - - dihydro: - 1 - ethyl - 6 - (2 - 60
. fluorophenyl) - 4H - |m1dazo[l 5 - a]{1,4lbenz zodiazepine, 400 ml toluene and 0g .
' activated manganese dioxide was refluxed wnth separation of water in a Dean-

Stark trap for 2 hours. The manganese dioxide was separated by filtration over
Celite (Trade Mark) and the filtrate was evaporated Crystallization of the resndue



carbonate solution, dried over sodiumsulfate and evaporated, at the end

azeotropically with toluene. 2 - Acetam nonethyl - 7 - chloro - 2,3--

-.di hydre 5 pheny 1H -1 4 - benzodiazepine was obhtained as a yell ow
resin. The above materi al was heated .in 50 ‘g of pol yphosphoric aci dto
135-[err] 5 for 10 minutes. The initially orange color of the reaction

xture faded - to a Ilght 5 yellow. The cool ed reaction m xture was :
solved in water, made al kaline with concentrated amonia and ice and
n cted W|th met hyI ene chi or| _.-,.ilihe extracts wer e dr|ed and evapor at ed.

L
2 e opnanol—a ca it 18 hapol i c

hydrogen ff@ édﬂtﬁﬂ‘ercblﬂ (B fluetpghen)) - 4H- lr, | ori de Qe
product é “[:,'53‘? @gﬁso‘ﬂlg ‘i%loﬁgr)f’f 'szlfow‘t’e'?ef']ym 16 hi s hydrochl ori de

was partltloned bet ween met hyl ene-chl orj de and aqueous anmoni a. The organic
phase was dried and evaporat ECExaﬁblﬁSZt al I'i zati on of .the residue from ether

yi elPded 8 ,Aeﬂlcfinbydnd 7 4nl) Wdﬂ g d o a ﬂolmlomr?f %16 géofﬁcru %enyl -3 3H -

i m dazol YA ] Qrpg ﬁa,%wg?dé dyer with mp.
116 [err fsai ated aqueous tbi’%o te n&-tlﬂ: eed or 26hloro - 3a,4 -
di hydro -m:@tes Th;t 1c-la rwas sd;ﬁr yshed wiﬂi—#odlumrhldm{ttb,,cﬁled

a] [, 4] bem? agr Y‘t/ e%«ao'mtbyt- e and!%50 m of
tol uene {AR s ‘Héﬁ J? ’Q’nfo ft% oﬁ’td renpved by
flltratledblmkeicttﬁetﬂu&ﬁe isvatved/ia el itk araedchl oride. The
fil t r at eiogaandegxt tedt wh daneihyldne ¢hémddué"hwap3trmt seed] drieednd r om et her to

ev ated -an ue was_ch aphe over | silica usin -
yi e d 8 20° hanol 1ﬁ rex?ée ene‘r loride: clea %ractl ns w % cor;ﬁngrﬂd ancgi TS(;a[ elr lr] S )

a][l,4]b ted4&pi uaees nfdab D3d £
Exarrple 61e#hym4H umadazélljlamgbe(rﬂodl mofA tuas@thimnhterml“kaslt oxi de, 50 m of

ni t 1 oet haffembefdolseny %’ to B roo tenperature

for S5 el A A e A Tl CoR o

(2 - fl uqzromtbedsphlen) Iy- P- meth -4H miBizblN 3SR [4lbe abépine; m .

benzodi az&i-14d°i ﬁ'h!zO@naMtwel‘ samnbt wsfmpnalmlded vmnthethybdded and stirring

under ni CRIBYREASRYE- continued--for, 6 hrs. The reaction mxture was

- neuﬁg alized by.addition of :gl a;g,dag, leaceti-c- aci-d.and.-di-l uted wit ES wat er. The

product was Reactioreastireidie ¥irst paragtapie of ﬁlee»trsasgwsf\ﬂmvwaﬁhed with saturated

30 - US‘“ gefievih {tﬁ"’ 4utbF¥5ﬁdla@Pizg e patural flum sul fat € and
1aze

evapor at iﬁy&’ﬁ’ Q@%&%‘Iﬁ’fén ﬂen o b

di hyedr o 9 -Smethylaino - 138ED¥. q),pr
benzodi a@lmmmsrewe*t#lbmdcfrwst akthylene Inhlnnqtp/etmm [aed rliad ﬂz-,pney ni ckel (5

: teaspoon E}du%%tr"ft 0 ut nﬁj 7 - 35
ChIoT0 - shuibeo 00 &1 51 ¢ zmiéé"ls Gy St le £ ooty ene)
2H 35 1, 43H 14 %nioeiazep Haeﬂ)bmadum 1ﬁ dir@vusan Bhe m xture
was hydr 6 Mg tl' 'P@l‘qd@f:t wasnplsclpfl'a’ted bat al yst was
removed N %mu ety ﬁ& PSS e hanol . e
filtratepmwssres TR @lIowe cdt@oile@iéﬁteﬂlé er chFd ) -7 - chloro -

2, 340 di hyluhb'oof th§ desifed nitrbsamireo fhie myet nat wﬁHdtsso ved in lalel of benzadl azepi ne as
a reddis £ ylformamlde and was added: to a mlxture of 30 ml of mtromethane, 100ml 40 This materi al

s i 55 LB lermgpids g SRS MBI CAIE TSRPS0 addi 1 on

of 14 ni rdaf:tlcﬁcmikluee a reu cidifiedTbySedtitibR oL (0 MorgMétal Sodi um
bi céd bonag idutT‘hemr gt u@d@dstdmdtﬂxegradml m ofi wdterr withvas s#brred at

room tenﬁ"’g ﬁetﬁg ngbct :fa ‘@rﬁe ﬁi&gégéret%s separ at ed,
washed "Wylthiwéter and re }'sfaﬂfz &ﬁﬁ)etl’@%eh@ fethi r§ and evaporat ed.
The resi due(Mashlaamhedl) -453vu tiihyeto -gZo niproi ytphmp aHl ¢ tgcid for 10 mnutes

at 360- [ by 'aZ‘HHée’é’bbllsF ur th wat er 50 made
al kal i nemwlo ﬁ" jfgn .ot %ﬁvﬁ, apgggs iy l”‘gﬁ o g’% "ﬁrl e. The extracts
O

wer e was meof nidt énomauer resdfcb deds EROUE lald own residde which
was' chr ogr ? ma‘B'Bmll‘mfﬁ (%Nhlcwtp%sﬂ)ﬂ%%gggyﬁﬁ lH 29% (v/'v) net hanol

i n fethy Irss Y 50 Bbnpgeneous
e AR S Smelh ST o' 0

.foll ow nmowsmrhmualhofmphmee ellchereabﬁuﬂwaicmrd ograpled Of activated
rran&gnes@"e &(8 G%Sllﬁlq(;e%?{?grﬁ)/dﬂethw. @n@tbté@e%bgﬂéﬁn o reflux for 3 hrs

usi a St f - G he gane8® di oxi de
was sepag Inﬁ-?é W }{h }:&?x’%&dgms@zﬁéﬂda 120555’“& i mﬁmf&% | with nmethylene

chl ori dereflith t‘;>rf1+1V2t Iromt, ehmn@uapdfoaﬂedaaredax‘ahe and shieCiiheate was




was chromat ographed with pressure over 150 g of silica gel H using 3%

et hanol in nethylene chloride. The first eluted maj or conponent was 8 -
chloro -1, 4 - dinethyl -6 (2 - flugrgphenyl) - A4H . .imdazel—-5

VI.L\.ILI Ty <

al[l, 4] benzodi azepi ne. 60 It was converted. to a crystalline

di hydrochl oride by treatnment with ethanolic 60 hydrogen chloride in ether, :
np. 247-[err] (dec.). The nore polar conponent could be crystallized from '
nmet hyl ene chl ori de/ et her/ hexane to y| eId 8 - chloro - 1,3 - dinethyl - 6 @

(2 - fl uorophe ) - 4H - im%azoll, I ]benzodl azepine with rrp
178-[err]. .’I‘i %5&%13? 1]d5d27,1ﬁ“ T L
19 Exarrpl e LA mxt m"dem@fedscwstg“l resfug mm ebb' £C o - CHIPRAE1pyr|\~ - 6 -
phenyl - 4H - Imdaiﬂﬂﬁ“y"g Bgt %2 @ "’(oﬂ g hexie, Of

m chl or oper benzoi c 423.[1 4 ('5l ene c or| ‘was stirred for 48

hrs. at- roomtegperature L It vvas then vr\t/ashed W|th 10% agueous: 5
sodi um car bonat® sol utio and "amBe esi du paphed
over 80 g of silica, el4 \ﬁgﬁwﬁggfé g@ﬁe“y ‘Ergm kbt i de.

The Tic- hormgeneous §6€dlddQHSceWt& Mo RRuned vﬁﬂldnﬁli hatﬁeshlutfﬁny:ﬁﬂ@zll Wil zat i on -
of the residue froﬂﬂwiﬁtmybéh@nwmltemqu@hét Imaii Pfd@dz e. 5@‘1 hm“ ha

met hyl -6- phefy tg?%&;@ﬁ@émdde i ﬁ‘io“m mﬁam ﬁ?g;ﬁ? N

np. 260-[err]. solids were separated by filtratlon and washed well with tetrahydrofuran The
10 Exanple 8 ' A sol lsl\tateDWaﬂEp ratgd fmbm&e-ﬂltcdﬂeh md(bht‘rdrgamcml;gdq as drieg ove gpdl -

grh;/dlr [ndga\fvg[slllngat eailg}] ﬁg@éﬁ kmgf'g’(%?f‘é‘ m%\‘éﬁ?g l atoﬁﬁr m?a%r ﬁf %: | 15

evapor at ed under' nﬁ)ri(ﬂ3$lurlﬁ a epmeasayelld omsw ﬁp\/\HQ——ZZP '
crystallized from et heSO%mgxﬁededS f"%{j’ (0% a%deg in th @nE%VFN‘ L

15 6 - phenyl ‘4H. PEIGR Pty ‘;%’2: Bl gﬁsz [ T, gg 1{ err] 20
Exanpl e 9 Sodi &?n mety| gbr&l Bontifiasd & g&lrﬁaﬁﬂi tl:ﬁlﬁelﬁlu aﬁﬁtl’é

mol ) of 4 - acet OX)produ& was cq:ﬂt@ted by addltnmttdf ater. 'Ble-yeli hgs| were ddl-lected

i mi dazo[l,5 20 Eﬁn R\@gmtr gggryzgylllmd ; Eﬁ@?ﬁr@)en‘g{;ﬂaze

sitting at' roomt en L iP5 4_fés° R Stk m@aaseee Alad 25
under reduced preSSlﬁf ﬁﬂmﬂén&@ﬂﬁrrda)ethaﬁ&l,lmp ye7t-hegrceti ¢ acid. T e resi due
was partitioned between l‘lle(tlh béhéil gl(ﬂermmf 2@ svd)wmnlwrbil)caZrb ata éEI ution.
The organic |ayer wdﬁ“t?

Crystal li zati onggof t Q?t.rﬁlfﬁl% ?Jr(i’ff}nﬁfx %nﬁ?ﬁnﬁ}% Qﬁaz;ggcﬁﬁ | 30

hydroxy - 1 - nmet hylacetlc&mdt b]gtonmlﬁlri'e-waspa ¢t5een methylene chloride dand
a][1, 4] benzodi azepi rate 33?;3 OF%@}': She%ﬁ@ erd 'egk ﬂ‘f'%‘ﬁllsﬂfai“‘@'dof 6.5
g .(0 02 m of 8 - C tate metlﬁie tafliz thl‘l jﬁldffan fr '
i mdazo[l,5 - af[!, AR IeAs CRloR@e/bthardl) yiblded ! straw Nebliabd 0BSalBof 5 - (2 -
conbi ned wi th a war mmmenmn 08 -2dibydgo (-0, O2from) 20f nifrainethylenect @Hi n1.20 m of
30 ethanol. The mi xtbgpaodiageping;with B@-: #3’5dechi of ether and -heated-on the

steam bath for 3 nmin. After cooling,’ the grysjass were col 1 ected, washed
with ether and dried i'TA whaish of 83 y il ) S 7 - cidro-Q - (N@mtroécﬂneth)ﬂdmlms)ophenyl)

- - - - ph 1,45 ben HPem) i & Y was 40
1 413_ [ emai[ hyg5 “H ndm‘c}idj taééy I|x’t4:i_{'e of%)gl {farﬁegﬁltrom%gg:’le, I o? pofass m t-
utox

ixture was stirred

X th id
35 A mxture of 17. nGertdﬁstdg %‘ fgggnn;’gr rﬁ)rilra&;'t:r addalon od yllbDglacidd acetic2 -
fl uorophenyl) - 2 - acill, therprodughweshorysallie dby 2rddual Bddjtion deZiQ@szve r.rkhe .

4- oxi de, 500 m 45of m;,h 32" éyzl«emawter bg“ng ;temaﬁgﬂ ene , 1 y&gﬁ Jfiflst ul 45
n@ly? &l “sBmplk Swas The

of Raney ni ckel’
catal yst was renovededystsized fromfméthylatel dhlbrlaéldnd w&d Hersamenm&amg pmapor at ed,
at the end azeotrop| calﬂdye H% F@mpnﬁ)cwas dzg‘avéoletﬂ 125& 9 Mt hy| - g

- chloro - 5 - henP' benzodlazepme
tet a d ur efgf le mlxture was
benzodi azepi ne. Th' 31y &fatea fo$iffou Sitbric lﬂr talyet Whdebveditgl t he
sol uti on was heat ed ftltnatroefalhduheﬂihratezwahreyap?attetge'fhcadmﬂth thuel\}@nlclhgblmmn;ﬁpaw;l
n ujow le strongly acidic with ethanolic hydrogen chloride. The
triethylort hoacsest at eélhayﬂ?f londt.g Ps{he%’product crystallized upon evaporation of part of the 55
solvent. The orange crystals were collected to leave 2 - aminomethyl - 7 - chloro -
2,3 - dihydro - 5. - phenyl - lH -14 - benzodlazepme dlhydrochlorlde, m.p.
230—240°
- - Acetic anydnde (10 ml) was. added to.a solution of 10 g of the above
60 dlhydrochlorlde in 50 ml of water and 50 mi of methanol. A 10% aqueous sofution 60
of sodium carbonate (100 ml) was added with stirring over a period of 5 minutes.
After addition the mixture was stirred for an additional ten minutes and was then
extracted with methylene chloride. The extracts were washed with sodium



45 t ol uenesul fonic acid. The sol vent was evaporated under reduced

pressure and the residue was partitioned between nethyl ene chloride and 10%
aqnnnllo onr~|| HR-cak hnnaf e cnl Ut | on- Thn Qr n:-\nl c_| Q\IF\F was dried and

evaporated to yield oily 8 - .chloro- .3a, 4 - di hydro -6 - (2 -

fluorophenyl) - 1 - nmethyl -'3H - imdazo[1,5- a]. [1,41benzodi azepine. This
~crude product was di ssol ved in 500 M of xylene. After 50 ‘addi tion of

@Z ‘g of activated manganese dioxide,' .the mxture was stirred and 50

ealed to reflux for 1- 1/2 r1r5§7

th separatlon of water in a . -

c. ~lilr= remved . h\l filtr m‘llsnn ,and t he
filt rat ecavbsatevapmm,t emihdt 0velr eadiem: s’hﬁatg ahfd blapoited; i the swar m sol ution of

4. 65 (p ;'!F! YO\Q: %ur\eﬁ%l Zaéﬁet%?%o@eﬁhyh 7of0hlit<3‘r,r69rﬁ)1dxlwds:-533 added t«0 this
resi due. g %3}“%““@@ crystal lized by
addi t i orfopf0 minkifes, Th ﬁmmgo A Prostily YR Bttéta\éﬁfi to | §ave 8 -

chl or o -yelow. Th2 coolgd tegetipn i‘e was dissolvedein Iwgier,-madHalkalmemldazo[ |, o
114 igpad e et an, TR R vacuum at (err
tO [ err]andOnvacd Swif &.anaf %m RBridd g ‘fnﬂpn with np.

[ el ] - [ ediliydrochldride of the product crystalhzed Melting point was 240— anmple 1216 sol ution.

hleridegvas partiti betw hyle - -

(2)]8 0.32 a%é](;m‘gmyorgnlﬁs;dhaseg\;“ Q{;:lde)d[‘a @IIIQCZ YJ nﬁéyy??aéldﬁ?ht%g?gi tl‘:: 1 met hyl 60
rest Tom e lelde = t :

20 4H - lh'iﬂaﬁiﬂ n]- benz lazt Qrz v &d’s &Hcf‘%{ ith. e figeet hanol was

tréated wi tmnmotm'esﬁ 3.etgf(9.ﬂbhl of &ydlll ersa;ahldihydﬂbe 1= inethyslalst was igrystal l i zed

by addit hewl oftH oﬂ‘l‘@gﬁ&‘ aglﬁg%gepf!ﬁg cﬂféﬁqvgggmgg gl s were coll ected,
veshed T ﬁwm% R RETRAE T ARIE 11 vorophey)
| efﬂtr as evipoeaednd tHe residue was cry el &Idﬂp-l ne

di ﬁ‘}/dr Ocqlp Fde, m l @ﬂpl;egylrl];H - imidazofl, 5 alll 4]benzod1azepm5asExan<p¢]) e 13 A

sol ut i orfeuriey. "P)??ls with, e 18757188 chioro - 6- (2- .fluorophenyl)- 1 - nethyl -
4H - i m dazo[l,5 - a][I 4] beng%ﬂg@pl ne-in-3 nm -of ethanol was conbi ned

with a sus mﬁmmﬂobflngwl dof povassiuym m&btzteexdeSOyﬂrooﬁitﬂoéthde of the sane

congoun m thylf“ éﬁ!"gﬁ dat Iat a min. Ae sol uti on “was
tréated ,{fﬁ' o gﬁ,mgﬂ&ﬂ)l Eﬁ r&q mn#o

: crystal |Wazﬂ1en'55dbd&hyﬂtrﬁh§und€ﬁﬁtrﬁgé s dﬂ nu a&'i er and dried to

ve 8 mlx@m ‘(o)qsgleutr@z ddltlf)lll ofcalasish & 1: cid and dllutq:élt\'»iuy water.4H - i m daZo[ 1, 5-
A [3& 4] ba af'?ﬁesi ags%"sgfgf‘m‘ hAR e 14015 A
.~ sol utlorc ro i1, thh -flu ophe 2H - 1,4 -

15 benz @ Glz- roethyle:he} Zilhe 1;4n Benkodlaeepumfastyelldva ﬁiﬁlaiv&hanpcont ai ni ng “about

To this m xture was

mo es‘36f‘1
040 14y R §§¥°3 mﬁ“}gf*w"&%ﬁm&h a&’ﬁiﬁ e 15,200 m o

benzene.betiodBzépinet mmso MB&'tS dh!’yﬂx@dlraﬂi ThO Rkt remaeh shlesatédst t wo "days. The

~titani urntlzgpherlc f@“(""; ﬂm% ahfg? bdlagﬂqntifl)tllloofovwﬁeh{e The inorganic
salts t t I v Tty ¥ € 4he ' sol vent
-evamorazg Q,?,% “% l h (hé d Z@par 8 heayfg Tweéﬁ‘ met hyhene chloride

and wat er . ‘Thismdterral @sssdigolvedd hd(ll;mfsoﬂ mdﬁ)rkple cﬁl@ﬁde[ @pHQWlmﬁler enoved by

filtrat @ﬁ‘tloﬁ\wfd Cﬂ“t ?fom ic g | | lid
obtai ned f *m%r e a‘?’%ﬁ& %&@wa"ﬁm (P ol ess S0l s
KA

ovess an BteS@Shd ﬁltsﬁlfate‘dﬂpﬁfaﬁdrhﬁm The rehﬁdﬁeaasheaaadd crygtal lization
25 fromwithiolg ef(petyahasphqﬁn agig Dlnumtesaa 7Q7a§h F

recrystanﬂlx %‘e racs e was "E);’ s s prisms, -np

2217~ 229(&?163 @io&ﬁ&is cﬁ rﬁit@éi’ B lll uﬂlg( 0.04 m Ot t he

prostuct ,20% (v/vPthethatiattin eﬂmeﬂochloruﬁ: The er-chﬂiﬂlatogita,pmcallybenzqdl azepine in

100 m dfo medusrf@ct\ms wez@ogibigedito yishi ame%whlah yansubigdettodtsi ution of nitrosyl

hl ole-f°'i1 Sdibside 3.5 hr. d
chlori qﬂ?&%%ﬁﬁ%% h%@rlal %&g?&h%ﬁ i SdibideSdld 5o r. during

whi ch tiggrk CdRske eEpRrahdethe The sol ution was
poussed iwndter. $E£)mlailganése idioside/cetae sepasutet byhfeltr eayessCelib¢ and w8 was sgxt ract ed

with fiveash ethylpag P"‘%?e? "éﬁ V & he residuey, o conbl ned
e o oo e,

dimethyl - 6 - (2 - fluorophenyl) 4H - imidazoll, 5 alil 4lbenzod1azepme
60 It was converted to a crystalline dlhydrochlonde by treatment with ethanohc 60
hydrogen chloride in ether, mp. 247—250° (dec.). :
The more polar co gonent could be crystalllzed from methylene
chloride/ether/hexane to yield 8 - chloro - 1,3 - dimethyl - 6 - (2 - ﬂuorophenyl) -
4H - lmldazoll 5 - a}[1,4]benzodiazepine with mp. 178—180°.



and the sol vent renoved under reduced pressure affording a dark sem -solid.
Chronatography on 500 g of si Irca gel (chl oroformel utron) afforded the 2 -
(N - . o .
192-[err] (dec ). Th|s rraterlal was' used i the follovvr ng step 40

The conjugate base of nitronehane was prepared by treatpment ‘of 50 mM of 40
nitromet hane in 200 mM of dinmethylformam de with 5.7 g (0.05 n) of _ -
potassiumtert-butoxide. The resultant stirred yell ow suspension was a4
treated w'th 10 99 of crude 2 - (N - ni tlr59 ﬂethyl am no) -5 - phenyl - oF

- 14- benzedi=a -0 y m— —ture——

t hus obt ai-negt was str rred for:2 hrs. at 4!5(ample[7err]2 and for 1 hr at [err]

and then ¢ooled to [.er eth
acidification with é ?&in@mlm&? aze-%ﬁ&é?w ﬁ?ifroeé:%be zoic.

four 230 m. pditiongt vais theatwighedwathab Qﬁued)essoﬂﬁh da nae utmdndmvgamme
extracts were then ms!qedawmmmmheanwrﬁ@gnieSllwdr?leldn § W% (v/v) afrpghanol in

t ined and
concentrated in. vac@®sths {’egl g‘é‘;x é.rofl(o tﬁl %@"ﬂ ?:Eﬁvlg‘il e?&h gﬂ:ied
chr omat ogr aphy 0Ver8 Qroofl ICe t 15-;,1[@‘.14}%

crude 1,3 - dﬂ(hydrOmp 260—-26|°trorret hyI ene - 5 - p eny 10

benzodi azepi ne, nmp. 131-[err]._  An _anal trﬁz(ampl f 141

prepared by recryst Eé%‘dhdfl _mg g’gé q‘cﬁe[t{%? ydr{Je ﬂt ?bn%?]m of

1,3 - di hydro < % 4 8 Orig gentfﬁl orate nder re dprfss e"and -

benzodi azepi néS 75 dtteetaﬁ arhyalne &barethemy ld 40 facet@iyh ancHlloraR tl- Aeth@5 15

t easpoonsf ul of Ranéy- nhbwrkeHHwamldawltbgehhilmzmlmlmmém-cz%?essure for 6

hrs. The catal yst was renoved by fi Itratls%é ?{ld)the filtrate was evaporated

to | eave crude:2 - am Q&mﬂﬁmé{homdg(&mofdh ald)toas&uttorpmlg@nin{ﬂl)'oﬂl 4 -

benzodi azepi ne Thi sadewixgrd 3l - Wwakrsli-S s thyl .R &0 phengif - M#t Ryinadezold)3| ori de

and was treat@d 60 alll4lggneddiagepite lofloa!beftmqshaanhgﬁﬁ ?@"&aﬁﬁd’ mmragfe for, 20
et

sat urat ed aqueous s%?d'f‘ sg'g?w ﬁ:}f@ m} 5’ o ey AR tion

stirring. The met hyroame.tﬁ lrwnhdeo @HEThe nstqmr dw méulfite and
bi car bonate sl ut i oevapatatied.dCaysiallistiap of dteedsxdvkh&omemeduelma§ {e¢hderpedt with 25

g of pol yphospfori ch%’é‘?x% fto medyl { @r P‘}e“flor“ﬂl'SmFﬂaFP“ ThalllBsnzrdiszerine. Mon 25

1,527, 13\%/5 m xture was partitioned
bet ween water and et hep. Iﬁ? ﬁﬂb&? Qf-‘oa&k |ifRSrofhd armonr a
and was extracted Wln{eihy[fvéat oameiafdt S)F-Idiﬂ,4]t}5 dﬁx&ptrecmss%v\ar of @ %mﬁ

evapor at ed. - Ch3toma Wtbli atWaemrseletlekuef 26 @ (0022 )ef i;ictdai ‘%wq{h 2090
(v/v) ethanol in ne ég@ F‘ﬂé@ﬁggﬁ@ g%lm,gé c{m as%ae w?tn @F

6 - phenyl - 3H - u@td yt@(l:liBi ﬂiﬂirc’i]ﬂe@&) -al ow
resin. 5 This rrateﬁmﬂhzo‘{rtlas kiaaﬂl&dzodinzaﬁnmmal e,tnap. UdSrelSaP.t h 7 g of

activated nangsgese di'oxide to .reflux.for i hrs. :"The inorganic material
was filtered off and th th.laﬁffﬁ m%ﬁ% 4, Iiit%&%igum&@p'ﬁe@utlfle@
by chromat ogr aphy oyer cthByldney a TEl- 1&I- n@m densomemhpt"ene
chloride. The cl eanteﬂnaaxdtm oras, Wrnal ofll@ethanol agth nailria?f éi%gom&kfé

Crystal li zati opg of ﬁ‘f%ﬁfﬁ}‘nﬁﬁﬁﬂea m ghf%{t {gn 4 t’:fléat ove

phenyl - 4H - im dazg de 2 2 BZoe-pSf\Q nﬁ)
solution of 6 g (0.0d - 40|fieniod-1azqhﬁ€0r0 -

f1 uor ophenyl ) aterial Hasd@o edm ) dthezsolutl aslhﬁatitbo m
IR et %‘Z iR

hydri de di spersi on rda.duaﬁmmoﬁﬁﬁ ed Getweenl Methylend t:maxdmdp %caq Glecuts skfiun@r gon
and refluxed. for On@t% dehprwgatlle layebmstdelm})emchtvamate# memﬁi tlluiie was-

treated with 7.4 g g“”‘?“%m azs 1 é? rﬁftﬁ%i’ﬁ‘iﬁssoﬂ’f’ ﬁg ‘i.ft
"stirring undersoarg AdiNES ofC Qf@ loft Qa fixturOw e§ an
mxture wgs filteredeaatioevpdont-uol hetwuhrs ta olZ@ater in a IDéapsSpark @art. d‘hgr ve a

gummy residue. Stir momjntcrt@tgt}hweﬂ remoIhy) ltsﬂloarﬁwéheoftlgatEt"‘ﬁeF"aP%te@a‘?/e

ay
white crystals whi cifo¥ighbe a% gﬁfé&@k\’ foldat )%f'n%ggﬁ %@&MJf*&th@nAl'vJaE' e
ether and air dsi edadded- toAHisOFRidue. 2Afte the $ édﬂibete, qEeduct Wap Xy --53
- (2 - fluorophenyl krystalbized bygdditidn of e@ikt. It “Zatsdolect mﬁlethwvc)&)t ai ne
had a np. of 90-[err chloro - 6 - (2 - fluorophenyl) - 1 - methyl - 4 - imidazo[1,5 -

t'[l Albenzodiazepine maleate, mp. 112—115°. Heating under vacuum at 90° to

100° converts this product to the. higher melting form with mp. 148° ISl°

60 Example 12 ' ' 60
A solution. of 0 32 g(l mmol) of 8- chloro 6-(2- ﬂuorophenyl) 1 methyl- . :

lene o
?drst-l rr ed‘o



25 A stirred solution of 2.4 g (0.04 m of nitromethane in 50 nl

of dry 25 di methylfornam de was treated vmth I g (0 024 rr) of 57%sod| um
‘- im—— - - [0 = - - v axa er

strrrrng for I hr at roomterrperature t.he mxture was treated vvrth 5.2 ¢

(0 0Ol m of 7 - chloro.- 2 - di( - norpholino) - phosphinyloxy - 5 - (2 -

orophenyl) - 3 - methyl - 3H- 1,4 - 30 benzodi azepi ne i n one

fion and stirring under argon was continued at room 30 tenperature for

: The dark mxture was Pgi’rrﬁ over a mxture of ice and El aci dl

Law cali d. Qflrrlnn t|nued

until théHit SnEl[ ‘EH"-"Z q B ip g mhg gnplt"@#edate EFSYVI th watse¢ and air
dried on, :fl olo 9 rz‘zgglg ashe glggg 2:ln?o 5- (2 - =
fluor Ophg ch ro r@ éphe 1. - ‘meh Jitiyl a5-2H - 1,4 -
benZodi azldalpﬂmmmwmgp dlbymch[oe:ﬂc,]m[( 28@—395° '. : 35 Recr yst allization of a
sanple from 1:1 methanoViet hyIEene cm oride gave yel | ow needl es, np. _

219- [ err] . (&§8utlon o538yt B 6f8 -oh oro - 1,3 -
di hydro 48- 1mﬂg’zo°{ti al[or > pine. id r&“(% nol- fcnggbmﬁ%%lbyl ene - 2H- 1,4

- benzodsuapeapipm Jof e df 4r°4510ﬂde°fthets %ﬂggﬁﬁ Aixhmhet hanol was

hy &f ogen%‘t“élafnf’ § wt;{ggrl?ﬁ_l%: g?ﬁl and é& ni ck8l catal yst
(3 teaspiihilito leava§ - Shlojoe L (2 flu - 416! imid Lyl Xt ure was
filtrat ed][lacmiieneacmzqmettgdrc&hlonedmped%pr-m's,ure to give cr. ude 2 - ani nonet hyl
- 7 - chloro - 2,3 - d|hydro- 5--5}--,-ifluorophenyl) 3.- nmethyl - IH-
1, 45 benzogi Sg ro - 5 - phenyl 1B§ c”rde anicnomet hyl
COA”Boundbmgdls?ﬁég%{dg%?hn litdr oQEtrﬁl{yUﬁﬁ' contammg abgMOQfdldsﬁacet g]fs e and 0.5 g
of p-t ol wenesahilawing wascihilledimarhi dbatheTq' thlSlmtum W%ﬁfadé*tdrt’érm't After. heating

under refd=} »an‘rZSZ“‘t‘Fr)§f tigagiums ﬁﬂ g;}fﬁé uced pressure.
Thezd esi g ',lzg@‘s ixture waais‘i,rred‘é‘l at tt'[gt tl?g d&@mctsﬁlﬁ?gg%re\&pt Lgtg i %ur e of ice
and concezeier Rieck daﬁmmmmrm; omen porated Xt Vaod eaildvvhd: Iresid0e

net hyl ene@rmlme\d %tweava‘gbrl QE‘}PT ¢ a) fhé‘g 1°é tSraag EU‘%CUO gave crude 8
dd
% om tho i 'ttaiyl f mo'ltritp ft'erf | uor ophenyl ) -

T 50, SO SE
3H'2sim Zt@ er nhy |so ﬁﬂﬂ(édév@.ﬁ@ﬁidn&o aﬁjn&s,guﬂ’bry hidzatibnide 95

di hydr oi ﬁpdaﬂlmbemasdl azep| ne vvas m xed wth 20 of acti vat ed manganese

di oxi de %J?n%‘:‘ rmam[ )‘ch%'ge > lsﬁfg leg%r,fﬁ TﬁtLBP ™2 hrs. Thé 55
titre

m xture WasSTg1 e,f\m&pmﬁdaed wi th et hyl ene
55 sl or hﬁﬂtyla[ﬁmp(ﬂ’-aﬁheﬂm -tII:re- bnnm:dxazqdnq‘ in| 100 sl of pymidingx@ki ngsgoat reduced

pressur eads i3 %%m tfge s tw;ﬁd nrrgta thanlgrll d@et’ﬁfa“ll?’gf‘d;:ﬁegro - 1,4 -
di net hyl ambl te eratu Ir ure to 3 é%éf waker: and the
a][1, 4] beq Rabh Wes Bt 156%11@0 iiohs 6 nxoMykaE chiyrids i 1 ri ng the gum

Wit 85 et hahe)bombutw!dnr rerextcdwtsorermasnezwwnil vatsrand brigeedried§0asSO,), Tiss salt nelted
at 247-[ %‘;1 he solvent removed under reduced pressure affording a dark semi-solid. 60 Exanple 16

f sili 1 (chloroform -eluti fforde th 2 ‘(N -
Zi nc dusgutro n%a(?e%g t'fl Wk ig‘i% dneddid2 plg) p %9 e€ploro - 6 - (2 -
fl uorOphﬂ'ﬂiﬂn)ateﬂal was used Iy efoltélwhng stepi dazo| - a] [ 1 4 benzodr azepr ne in 75

4 2The conjugate base of nitromethane was prepared by tre
P, rﬁ°b“

1|
22 et hy Pl ‘f rrdrrt@ré Tt T8 S o0 T i ng a
fOOfﬂte”B%"& ittbse Rmirdoll 25 | ghehs aBHCtlzataarzbaihzemslﬁlobtered of f and

washed Wntdsfdi’mett daibmmudevhhélstmn&fmﬁmﬂrécrfatnms diluted with 100

m & ne$ ﬁ’eléhﬁtcﬁﬁfé!@ OEGQtQﬂ5°@Pd poured m‘ s nmedde al kal i ne
Wi th armg%f eati {%ﬂ?jﬂ% iy agéjrg’a\t?@g o dried and
evapor at Mﬂvﬁ Hnaainh@rdn e Ja8lc €0 84 ertd gieo@ne yi el ded 8 -

chl oro -dd&k ©ll-whlhh pmnﬁecﬁby— cl erato rhmrqy phe kg oy silicajgel (GHEhy| - 4H -
| mi. gz of plusen) oy rl h%g }Uét’z‘ép? n@tmﬁftbyle'mé [Pl - ZPEXhﬁ'pr e 159 10 A

m xture ‘?"z ﬁn 149550355k aladaty derlikhdbn aset al and 1Q0 n
10 of 1. ahA\I. roc I'ori ¢ aci d-was’ heat eéd under Teéfl ux for 15 min. and then

cool ed and Add:edetowétgmmmﬁrhﬁeﬁlh!@ a&ooeeg}lem - pheryhi no-2' - fluoro -

5 -Shitr aspoonsHtLof@zﬁgy nic el was hgdrt)?gn% d &‘&ﬂ' a@‘ﬂ rs> ul faise and 11 of

et hanol . The catalyst was removed by filtration’ and the filtrate was evaporated to leave
- crude 2 - aminomethyl - 2,3 - dlhydro - plienyl - 1H - 1,4 - benzodiazepine.
This material was dlssolved in.50 ml of methylene- chlorlde and was treated
60 with 6 ml of acetic anhydnde and 200 ml of saturated aqueous sodium bicarbonate 60
solution for 15 min. with stirring. The methylene chloride layer was separated, -
washed with bicarbonate solution, dried and evagorated The residue was treated
with 25 g of polyphosphoric acid to 130—150° for 15 min. The cooled reaction

Sl




The m xture was stirred at roomtenperature for 2 hr. and then heated to

reflux 15 for 1.5 hr. The m xture was cool ed and the product obtai ned
by filtration 15 Recrystallization frnm:.x mixture of chloroform.and
nmet hanol gave pure 2 - chl or oret hyl* -~ A (2 - fluorophenyl) - 6 - nitro -

1,2 - dihydroqui nazoline 3-oxide as yeI I ow prisns, np. 220-f[err]. A
solution of 142 g (0.423 m of 2 - chloronethyl - 4 - (2 - fluorophenyl) -
6 - 20 nitro - 1,2 - dihydroquinazoline 3-oxide in 2.3 1 of _ 3
di chl oronet hane was treated 20 with 400 g 2_; 3rln':lnganese di oxi de, and afte,‘; 2
stirring for 1 hr. the solution was filtdredt The pm 1
washed wi t \ 600 ni mfxutrebvaﬁmmdnémbaweamht&&ﬁd aﬂhenfrhdaqnabmrpmmmamde The

" A&

conbi ned filtrates Wéﬂli e W h@@mor"at iﬁ%ﬂe thl‘f“‘b?hl@t SI caagés .
added. Thi s was COO"%E (V:})L‘itl‘%%ooﬁf e&{gg@ &ﬁ(}fdro ¥ methyl - 4 '_ (2
- fluorophenyly - 66 = pheniil ijlﬂﬁa& nrse n%le aﬂxgﬂﬁ)&llﬁﬁ@és}(ﬁta i zegd
25 froma m xture of -df tuhxmbwtthﬂ pfagtivane -oduct

as pal e yeI | ow pris ’“d “" ‘% _lf CSORYSFAC ppte 4er@9 preg|o gd and 75
TRERERR S 55’ R,
(0.678 n) of 10t hi UsBnibimedand &b fateaOcrysﬂaui&a&ﬁnto the3@sidue fr(ﬁﬁ) ket yaadewas cool eal
to [err] and 104 g (ethgl &ﬁp@ﬁylamle@th-wll Albedzodiagepine. 30 - -

fl uorophenyl) - 6 - nitroquinazoline 3- o added. sl ow y, . keep'i ng the
tenperature bel ow [err]l‘o a'%m;r@& scﬁ’lﬁlolﬂrorf6 E’ rrp:ﬁlro?(; ULg. Iﬂﬁﬁd e%Ct(bon

m xture was poured iflnbroplenpl X 8umeetiHi - -WentodRzepiil 2abi in d00mEbF dy O

acetic. acid, land t h@raémrefuraonﬂawaédeﬂm%er(@m mTIqéS m%é mplrydo dtqadlsmseonvms
reate

: : 1 oil. f]
dl SSO' Ved in 11 Of ra ¥ g(m: te §at gﬁ m1x re W énél&dn? f‘0 te
amoni um hydr oxi de, d %d,hgy E,sph nﬁ,’m AA%Birring c%n rat ed.
The residue was crysénerst of 2. eTHay drllxaﬁetvﬂi ﬁltéred mwev thted ati Ryaked - 5 -
(2 - fluor ophéﬂyl ) _prepsure qqlgtvpg gummy resnﬁp 1thl of gnhadrous ether
benzodi azepi ne 4- ox B Y ETRE gﬁ,ﬂ o ‘é‘%‘e_ i ‘Fﬁgdﬁﬁ )émé Tin
di chl or omet hane and ﬂhbdobleernggi ﬁneﬂug 38 Sil, 41t hﬂ;& pﬁﬁ&h abrufng 200
g of 40 Fl or|5|l90(—?$° Mark). The Fl or|5|l vvas el uted W|th '

d
di chl or onet harfé (60%"“"‘“12,?6%5;%%9’5;‘ ﬂ‘l’f‘q @% (htné drz 1) 25
1 0

The ether and ethyl gag&: pqu ihg

gi ve addi #i onal flnatropmdnmatu thaniphk mewaarera&awstsag(wlad) oahlaromzxture
of tetrahydrof Bran % h@)‘r@h‘gplveyl@ﬁxe5 1929ﬂ eplieayl) -ds yﬂow ti4sns,

od
np. 216-[err]. t:n‘:z ature for @j?‘éi‘ﬁl} it 5%@"%"8%"@% ;ﬁf }ﬁ?re ncé°° i hyd?®
- 5- (2 - fluor Oth acetic acrd ‘with & gide aye?low solidl St ued 1,4
- benzodi azepi ne 4- (bhqldehadnnelted; T]_le@rfhdaatasbltmcbmlhawoh whmamdtatrelaeed:ﬂwt h 10

t easpoons of Raney ﬁ?{g‘ﬁléfh e hifi "Bodra d'ﬁ5 at{do %ﬁ*ﬁeeyl)p'r )(%f%d rogm

tenperature for 9 higecr ﬂllﬂi‘tlgﬁ b a?sa%{% ft‘d @Elb&u%

filtrate was evapor ateliks} @p.A219-02H3 (ded,)Sanpl e of

crystallized from tetr&h ctmbﬂﬁba(&fm ) ofd -ichleroj- i3 e di d27ﬂuor®hmkb-- 2 -

50" ani nonet h | mtrogeth ne- gl ﬁ’é’ it epl 450 of 2:1 .
Ylg roiglran meth nol s h t % Parr aratus, 40

benzodi azepi ne as yqfaLpﬁv asgsﬁ ta ﬁQlO 43 et dfoiIR t 'rhe

185-[err]. Wthout frmxmh:ewa ﬁlltnan‘edcmﬂlqymoratb:!aat)rdduabtmesa@d tP rgive ¢

reducti on was heat egmge ghﬁ*)@r?ao?f‘gglgrdwrﬁ @ - furgphegH) 1 - %ﬁbylmmof

absol ute et hangl, it Fgf ﬁnacﬁn compdufld 023 Tmitba. Yitne’s hanet 'tﬁetf?)){dr 0ggh

chloride and 50 g (QrRO&eti)e Md 0.5 -ltdlﬁﬁnbénlfﬂrné heid andmhiiratd He 100 xil usfe vvas

t hen evaporated to' ¢t n@lsaftamhleatlheun®5|rdlm fopd hdib theodolntign iwas sBporgtedot

i il oromet hane uhi CREAEE et ““vg:f;ﬁ,:;m bR GIEN W oe
dried over ann;bdrousms nggﬂlcs, Vy@,e de 8 -
The residual oil, \Ahhloknvm-aiihyd& 4— danahgtl-anun(ﬂueroﬁapw) 3Iﬂrhydhqul,5 -6 - f(b

) 60 1l Uor ophenyla)“ "}"bandl with 20 f activate

a)[1, 4] berizodi azep! g ms;‘;d“ﬁﬁ '°‘§$€if?b?$ﬁf§ e w0 o petiated ¢
100 g of acti vsat ed mERYARNRSERilchr ameset dibadevass washed withl nmmyla:el rregk
for 9 hr. using a Dehlerig. @vkpou'at of thA;q:ombm@Bfiltrate and washmgs at reduced pressure

ave a brown gum. he d1h drochlonde h @ -
1,527,131 & 8 Y % ‘ﬁa (ffwhl
chl

activated manganese paom h ) 4Ht1 : ][14 der@ fwrﬂgu

manganese di oxdode waslersarmnedi )241+250Pat|on an o 60

: Example 16 '
Zinc dust 3 g, was added to a solution of 2.8 g of 8 - chloro - 6 - (2 -
fluorophenyl) - 1 - methyl - 4H - imidazo(1,5 - al[1,4]benzodiazepine in 75 ml of




washed with' 500 'm of tetrahydrofuran. The filtrates were conbi ned and

evaporated to dryness. The residual oil, which was 8 - acetylamno - 6 - (2
B = = hyl - 4H - imdazo - 11 5 -
aJ[l, 4] benzodi azepine, was . 5° di ssol ved:i'n 75 m of met hanol and an

excess of ethanolic hydrogen chloride was added. After 10 min, 100 m of
W er was .added, and after an additional 20 min. during which tine the
” cetyl group was hydrolyzed, a m xture of ice and dilute ammoni um

drﬁm de was added until the shtzjyt on was basic. The reaction was 1.0
fi | $EraemaRetho—preci-pitate an ]trat es were extracted sepat?ately with
10 di-chl ombhtséetrhasrh@nd?md ghtmlaof glacidrazetilr nadl, Aberdstiegparabad. The ext ract
from the '¥mp %tategf% Fse“Er‘g%fﬁ‘a!'q Wi‘éﬂa'f"t‘aérﬂtf’fséﬁff@ﬁﬁr‘i‘@#heﬁlG"tgl ve 8 - amno - 6

ide’and wat

t
(2 - flu e enﬁfﬂ as. diluted »0’9{ h)b[ mi” ot“iﬁ!ﬁ ylén@cﬂﬁ%@e a c{ 5005111 of.
a] [ B, 4] bem@dhampnme alsﬂmewara o0 Thd MethilEreadhlori étmxtm prec% pi tate was

chr omat oge efbldtl rylstalh?atlospf tlw tesidddfrom etheltmemmeororre hane and
t hen wi t%ml ¢ %@ﬂ epheryD1obs peiyh - 48 - 1.5 net hanol
gave, after evapor at | on an cr yst | zat i'on fromisopr opanol addi ti onal

pro uct Recrystal i zat i on of Exlampkedrlbl ned products fromi sopropanol gave
t hel®r odu 3 % 8 mpof; {“gl ‘?d' thirleraial Bdt(@lm; 10 A nmixture
of 17 (R B Ry ssvae e §2 Fi B ess (5 © "o

f | uor opheinydb, nz:opKHﬂone dnd46 g 70018l f-hydir maadmﬁlzmeﬂnaadnhl ch had been
obt gé ned 'ﬁhpmtutes"adlsmd#ammrmtembera |2thr tand)thengedtetmeluxrret hyl ene

chl Oti de coole o fngbigped by filatign-henzéy| - d -
tartaric ;%E%; éﬁa%%gﬁ%o x%i rxe ﬁ §f0§ amg}dr hangﬁavfé’d'mgggsl | sol ution was
conpl et e.yelov prisms 220-;5&24°on the sol utlon 5 ... was allowed to sit -

l %d? Wﬁ@dﬂ—\ﬁlth 25 et hanol

g\rﬁ&Qt ge@%ﬁ?eﬁ%ﬁﬁﬁ’; %}L‘% vmh °r°"{§ ﬁergﬂ Zh m g% 140-[err].

Recrystalfilﬂe&aITlﬁﬁn gam; taeﬂ@m h mp. 141-[err]

and [ err]800 mBo mmmte ﬁltmtsotemctommmtedus nfl0. 0106 m) of

1 t tar |a8d &P ﬂ'fm m‘a‘ﬂm omde G“’Sé °‘::°'°F‘q°hze'sol ution of 3.5 g
he Ieryoq,t fyd, bk’ ﬁdhitopmgt %@5’3’ oiaPas pale 30 & benzoyl - d

tartratyelldvﬂpr]s]ns pof27etl e crysta S tal ne re collected and

- washed wit hTetSWammf dam!h 64(m))0fmt®methetlﬂ \mscaddedl 4 - dinethyl -

. 6 0. 7

56 - 32 -&Lﬁ?f@ﬁb%ﬁ%" ii’,g%‘l‘*ft i q rF? o T chib ﬁiﬁéﬁfyﬁgﬁ% "azep'é”e- -
'#f'l'tartratfﬁor dhyl) [ @fréduin ﬁE xidde \ins dded slowi1 ém e gave product
“with mp.te athrebelowan.0A B 68 hr. htarbérh te(n[p'éﬂatlﬁa.ﬁﬁ(u'éaﬁtlﬁﬁhihﬁl . The anor phous

base I|bét° fed dnte g ttlt‘t|°§25|°956§eﬂtva handed mi o @teat Qﬁtat)#t eerr] ('c=0.939%in

Y e“%°éﬁjg;§ﬁﬁﬁ' Wil e, vy APV B0 seoprat on o

t he Cr ystaah nTtsu\lYa porate etmzeaaduew crystafizéd¥eateri@i d deScribed in
t he precad¢talgt&tmt;36dﬂmim-é¢a Lm aptiendD) - 7 - nitrand - nivopetbylered t 0 t he base by

part I t I 0 ch%ripmet?g erc l‘Oll sm%eli'réd avggrffll'el;,lapgl(;at:tealmn llnene Chl Orl de The
et hy| enq:l ga UThO BloWabw gﬁﬁg [dich ? oot )and ﬁ%vaporat ed to
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sodium hydride in mneral oil and after 30 m nutes the reaction m xture was
cool ed-in-af-+ee—bath—Fo—the—sti+rredreaction0-43-g-(0-003 1 of nethyl
i odi de was 30 added and .after 18 hours at roomtenperature the
reaction mxture was poured 30 into water. Fi'ltration afforded the crude
product whi ch was recrystallized froma mixture of ethyl acetate and' ether
@7 give 6- (2-fluorophenyl) 1 - methyl - 8- (N- nethylacetam do) -‘r4H -
13 zoII 5- a 14benzod|az as off white prisms, m 217-[ etr 35
').7 ] [ ] elpéﬁ% . ’%'—'spA qnl 1t (IZDII‘E m‘ Q“[3 g]
- (0. 00082& ongf Tﬁe metfigflene chlou@qlgphg ryed and evapqnaed]y}ystallﬁatlon( N
met hyl ace"tf ltfqg“e fr °‘he% 3@ g‘?‘!“ Sﬂ pﬂh@l’épllne in 10 nt of
met hanol vva treate azs! "3 o'tz i rit"f*‘gte édrochl oric acid and
refluxed for t “hour. The sol uthﬁmpwvas; ‘made basic with anmmoni um hydr oxi de
and 5t hen paSantmolned @upsé g,04b®tmeudd®0nm0rtoms diverhdl prriodef BBine andl 50 nl  of
wat er. THEMY sqgﬁ.s %{m $e3 emﬁ%& 0 1al cerﬂglg l)v%%dl um sul fate and
evapor at %gcm @udfamﬁéﬁddu thre% l'ka\LvasQ oY S ? %‘0 m of
di chl or oipiruad easthéeh énnutetlom&dlbﬂmcwgﬁu ditrodtd:damthmdthylemaﬁhtehdbt ed with

et H8r / et MR ’&t@éts e‘ﬂ“ﬁ‘ﬁl setiuns 0o metd®anol . This
Fast i xERRR G A s o t%gm?gm Fit

‘Ifﬁ-'froma m Xt ure of
45 eb dlafegina'raea@él er to glv | uoro enyl) - | - nmethyl

- 8 - net hyI amno - 45 4H - |mdazoé ,57- a]ll, 4] benzod| azepine as off

Wnitepris Bf SJh Inlonof03g(000082n)of

8- 1ani no fluo acﬁica bﬁmﬁ oll, Z&n i/c(}t:z elsobfgpﬁkﬁ oI,

al[1, 4] baﬁiﬂdl ampn I’iﬁxthEBO\pa‘sd'paﬂad) onithe & e£n Bhthdbr £ bbirjiandthesi d 50 was

treat ed W\Wt ‘%DGWQ%S?‘TFS @ s ssglvgl Onl()!ﬁzlil;h}vyomn"tha@odl umnitrite.

Af Ezgr E@ﬂfﬁ tH l?ate"‘la %ﬂi‘l&f i5l ﬁf’ pared by adding |
006 Réd ﬁﬂ&pﬁ‘bmwtﬂ xﬁIr@o n(man tl&ﬁﬁ&fatéﬁ: ived8 0 00794 m of

SOdI um s @fdtartido j 1 65- (2 -oﬂutwaplenylhndlthmtluddl 4 Imigazod,8-g (0. 116 in). of
sodi um nitlhfPenzpeiezgpingps Bhitefefe m-pAReeP3115 i nut es the reaction was war ned
to [err] for 5 mnutes, nade- tg* eWpth 55 10% pot assi.um car bonat e
solzmtlon and somtnbraot(esjg\(om(m a@tanddm oqzomabﬂoﬁli@yl) b5 The250rgan| c

ldad (8 ewle‘ﬂb m’f t!!ly tNe-- concent rdt ed and

'appl i ed ,ﬁ“ flll’ﬂtif’ghd 3‘(") %%S‘;E ag)ped in a mxt ure
~of ethyl c&ﬂ&itﬂ @.caa rre t mO en)%m thy @dﬂld%gva@n Rf of 0.5 wa
sci@ped @fded d@ﬂ trdISIhpztatat mmftcmmrﬂetehmwctmdmxtamr pekred zat i ¥h from a

ni xt ur e g;f“:uﬂi_’gtgf’ thl“i::ce gﬁ (‘Eﬁ, g g Sfuom;ﬁ {f‘f %}ffq‘?%lor ophenyl) - [2 -
hy ddétyfiEdn Fimi

(5 - 0)- 4 ns- 14b di
, 92 13i|np 217—223°, 4 Ibenzo lazep"be'/u Offwl%mf PISIIS i i dazol yl) - 5

- mtrophenyl]nethanone as off vvhlte prlsms m p. 188 [err]. Exanple 30 A
or0phé$1yl) -1 -

sol¥tion of ,0.5 (fB g
ety e aﬁ‘?t%%f’m e &h zﬁaaatémﬁaﬂopopmpaml o

~m of fowas teeatediwithangl of Borbogh lofic &l ari‘doéﬂlmbdiﬁbhy eurwas heated on the
st eam ba he $lertl°B Wﬂs e ba&mjwtth@m ydraxigde a@ddh lonq?he resi due was

di ol ve g”dfgv 'T"lk. @Lm‘gﬁ "% of WHFT E%a Fth 190 of 10%
pot assi U%mgs €054l dﬂd'n&[bronﬁ’éthdh ARy Blteradt gﬁlﬁorﬁm waasul fate and

concent r elved wntlfhsher/elhyl elcmite ond firlally ethyl agtate & gphmmgl 5% metindoldevel oped on 2
a

siljcag 'S!aﬁfl 'EWUI’ har 3 mixtyge gk ot at e and et hanol
(7/49). TE,B ?dgfot‘ ;jug%l 5}; Q ; ?ﬁgh%t;ggo washe® wi t h

met hanol , tered an evaporate e 0| vvas di ssolved in ether and 5 nl
of a 10% et hanollc sol

d vvas added The .precipi tate was
fil tered4ﬁ ysg(t%xﬁ 4] ﬁ} %@r&;@ leﬂ:l?g Wﬁifran and
| SQRT 0PARY (réated weith 4 g ofdbe f%u d'by Afi@? hyl 5,5 -

di met hy| aifuts tl'us Wﬂidﬂ;ﬂ;d to alfresh sdl)ltd& ﬁ:lpydeil by addltfg 1& (0 00625 m) of
di met hyl ampno &wwetom en)a)§ mwﬁlﬁ{, m%Ofm . 228-[err].
6 -

Suaml o RIS (8 G g e R (2o

- pj@ nyl 0% p tdS'Slum carbonate solution and extracted with 100 ml of dlchloromethane
The organic layers were combined, dried over. anhydrous sodium sulfate,
concentrated and applied to a silica. gel thick layer plate. This was developed in a
mixture of ethyl acetate and ethanol (10/1), and the spot having an Rf of 0.5 was
scraped. off. Crystallization from methanol and recrystallization from a mixture of
60 dichloromethane and ether gave (2 - fluorophenyl) - [2 - (5 - hydroxymethyl - 2 - 60



methyl - 4H - imdazo[l,5 - a][1, 4] benzodi azepine in 50 mM of water and 0.5

m 20 (0.4092 m) of concentrated sulfurrc acid was treated with 159

(0. 0217 -m—s o ! ! - of — .

sul furic acid and 1. 5 g of sodi um nrt.-.rr-t-e--—was added and after 10 m nut es

the reaction was nmade basic with | ON sodi um hydr oxi de The reaction m xture

was extracted wwth 75 ml of dichl oronmet hane, which was dried over anhydrous@

sodi um sul fate and evaporated 25 =~ to dryness. Crystallization of the
resi due ffoma_m xture of ethyl acetate a er 25 gave (2 -
fl uor Opheny| ‘Fr}' 15 h\lrh' nvurrgf ol qSZ‘?{:ﬁ + AT 2

- chlor ophe\q,yt ] met hg&dﬁ&a] s igidazolyl §. sﬁ%wplmnpﬂmetwo{lwsmff wb}e prisgs) Bifk on of

| g (0.00240 nomethyl -1 - [4 - chlorg.: 2-(2 -

f 1 uor obenzoyl ) - phenyl ] - 2= net hyI i m daaz@remil hyédrochl or| de was

di ssolved in 20 30 AndlutmﬁOWaigeiooalﬁdmbo a@n@l%( flug te was
added sl owly wfth sg_l'rl -a 4?43 °B‘& H°{"' ; ‘;‘t 20§ ‘“ E’%tron
was made basic wthg qu -3 on § Vzt 05 m10

di chl or onet hane. Thﬂwﬁlb@&ﬁtlﬁn@ wasW neded.tmvermlmﬂ mslmmda_nbmasyl fate
and evapor at ed to dsqlderl hﬁl‘%tits?@ﬂﬂ Fltl °°%¥E°é‘tdatr gﬂ@l@' (’;}2 -
f1uorophenyl) 19 [2 Al 5P g rrm:t; Fpaptgdeoll 10
i i dazolyl) - 5 - Cﬁﬁa b a@@ h@fulﬁiﬁﬁhssdﬂeﬂmgﬁéaﬁﬂm with

a 35 sanpl e prepar ednla:s aab%\bﬂlailﬁlft- oRﬂnb of omaaaird wisddeds The plecipitété wa90273
m of 8 - am n - 6f1]1er Qand fepnyssal m1xtqre of % J:m;:: d 1sq§m&%{§(t 1;5 s
al[1 ,4] benzodﬁ azep yl] ghlpﬁf: % )l 0°0f

concent r at ed hydr ochl orlc acl reactlon was coo ed |n an 40 i ce
bath and 0.15 g (0. 00217 m of SOdI um n| tEmrtltdeﬁ\hs added

stirring. 40 After | Abfysol lﬁduﬁ g{%&gmﬂgs Gge(ﬁ{' gé%ﬁ&[ ution
of 0.2 g (0.00g02 n{S@ 2 Gt Qe L oh Grareatbd Wikh been 20
heated to [err]. Af mﬁurﬂ&tdﬁem&ertllsenoneaﬁtaddiﬁoma&s mﬂdEsdlfaac ecxdvamhlsmf um :
hydr oxi de, extract egodjjm nmup idodh aE ) gﬂ; mfrﬁ' reentlrow;ém gﬁgdhous
sodi um sul fate and é\z\é ﬁjnﬁefﬁ'ﬁ' o wak it %g{ X oped
on a silica gebsthi¢xd li’e&!ﬁtr)@faﬁfzﬁlohlﬁf fhe Rsidlielfr6m OE& bcebftChriletheand 25
met hanol ;10/ 1). Thea\pr(bdﬂmronhhmdh Bath -emdtlakymh}tl) 7- mbylsérapé@Obrf)t Sthe

plate, stfrred withchg sthapons lfsgpris )
Crystalli zat o of ettt ““°““¢ ek ’,é’ff;f% B eir‘lo.fae%tt°£%‘;é%t@t,‘@oand
et her gave (2 30fl uaﬂrophﬁaxydn)i t- 2145 n()&fsodhxyadmﬁkg/mtah dd stowly witneirtingin- 1. 30

i m dazolyl) - 5 - 5@nlcebethl Ithbl °§h‘ﬁlhy ide and
mp with an aut hentr 'I° ‘” 3 o %g: ' 3105 g
(0.00145 m) "of (2 'a ompﬂ;‘ =5 DGO ﬁy hyl TEhyl -

| - imdazolyl B5- 51mndez|oly0r—c5phhhydp me ranw prismdfm ﬁEﬂnd mmp with a 35

di chl or onet hanone vv&@“ﬁr‘r Erat’%{ﬁd wf 1 alt'}gao hos
55 tribromde inan 'nféﬁw% - aﬁ&g ltSQP Qﬁﬂodlée fnb l%f%@r pour ed
into 50 m of |iqui dasdaaedi alo fAloh &ntrit hymﬁbam eeeaaqimrvats léd’iﬁan

reaction was pdPti ticgrbath 4pd OVi6 &1(0.8131%n) eﬁSOGIPmmﬂmeo\mtaﬁéndél ﬂg The 40
or gani ¢ phase was S%ﬁathk‘%‘ﬂch ﬁgﬁgfh‘ ctt“ﬁt%%ﬂ# %t} * lSThe |
sol ution was 60 T Dot esoma Aid(l ckegac dswtm ca gel
thick |ayer plates mchbrumeﬁanm@xéo o detdpred anhydmumordmmrselfajé amt dygporated

d ic a r i 45
acet at e/ 10%- met4FranoF° "i‘l‘fés (?ate 1y methanolv(%t%/mgaﬁ'o Rge w h’% Wa ‘é’b j r%:l of f
stirred wt h han rap ed the plate, stirred with methanol and ftltered 4
28 and fidter ed Theryaelhtutmﬁ)aftna&uadlﬁadtedfrmhhuﬂuri:oget( a& etl@er gle nal ei c

acid and evaporat ed(2 Tﬂ'eorP al2 -s@|-thydsaxymethyl t 3 |- | esleyd - flr-d ikt Yre of
i sopr opanol andPet h ﬁ %@%‘WQ“WIW &?3“3815’ gp and mymp vyth a“é‘m'e't“fsamp 30
f 1 uorophepgyl) -1 - 4H - imdazoll,5 - a] [ 1, 4] benhzodi azepine as
white prisns, mp. and mp W th an autherEkampls Ie 112- err (nmeltin

poi nt of sol vat ed p odﬁéﬁg“’ 85815%% %\? e (%%gg i'r‘tyfif?@Ynghxlpe sal t
bet ween di chl ognet an{g‘ h as Z tvfglgo 5 §?jf f‘mgmluayer S
and evapor ati ng t he uibreaide i.anh Wftdralh uraaiobmne erdtive was goabetintb S@M
et her gave V\Ihl te primimpd llqmﬂrﬁmm n’rﬁsr et mnanmadrammp@t@a | reaction was.
partitioned between 50 ml of dichloromethane and water. The organic phase was
separated and dried over anhydrous sodium sulfate. The solution was,
60 concentrated and the residue was applied to 2 silica gel thick layer plates which 60

were developed in a mixture of ethyl acetate/109, methanol. .
- The compound which had an Rf of 0.6 was scraped off, stirred with methanol



154- [err]. 10 Exanmpl e 33
10 A mxture of 9. 75 g (0.03 m of 8 - chloro - 6 - (2 - quorophenyI) -

chl orlde and 12 g (0 07 rr) of. mchl oroperbenzmc aC|d was stlrred for 1-1/2
~hours. The solution was then extracted - wth 3x 150 ml of IN hydrochloric
acid. The extracts were washed 15 ‘With ether, nmade al kaline with
nid and extracted with nmethylene chloride. 15 The nethyl ene chloride
rzcts wer.e dr| ed and evapcprg,g;tgqi and the resi due was crystalzgl zed ¥rom

| chrmato l"h b‘F S°l (9". aﬁﬁe%?q‘f"gtfagdg (OW élng‘)y (g&‘f’\?z‘d.@f‘d et hanolwi n

met hyl en th 0 l ‘ge @"éfﬁﬁf’,f; B devaporat ec.
Cryst al | igiddzoAlp benzodxiﬂaﬁné =13 lwdmte pfnmﬁsmrebhydd et wamehet her yielded 8 -

chl or o - a@thent cgampihllmb-pug tn g -point of solg: ed ) The. hﬁe_wapm dazo[ 1,5 -
a][ 1, 4] b&® ‘egz 6 U6 20 oﬁ%ﬂ%’g’f“gf el gd:fmﬁ%l%% [err] (dec.).
-Exanpl e :g dé&"%ﬂ Eth eré @) 1te€' lﬁxQntha auth ﬁlcsa lUOfOphenyl) - -
met hyl - 14415725 - 1.m dazo - 4] benzodi azepi ne:- 5-oxide in 100 m
of acetic anhydr| de was- D the steam bat h- for-24 hours. The
red@ent was 4 per(ﬂ,t9 éﬁ& R fophéiyiy L NEmER azeo‘lor'opi cally
with xyl QFIQ im [f $Sh béﬁ@é’du{i iAY1BO00E gmgwavemom 4@¥da2gsilica gel using

20% ( v/ v)o. mﬂehmﬂnedeorolbﬂrhnnzdeaqmwatsh bd bceﬂlatheurs s@laﬂldnlvzeat ion of the clean

fracti ondh é"@ fdNihy Iﬁé‘ %{ aShe acet OXy - 8 -
d i et on : :
chiléro % l&z n?: : Meq‘ﬁ WE n:iilz dp\& d and r'es1 5 - 30

al[l, ]bQﬂ%@ ﬁ@hraalyeé‘ceﬁ&l t0l1daRE & pﬁd’d}&&t da,waqun'theEQﬂn Exarrpl e-35 4 -

Acet oxy -ch&matqgt‘dpby gver 160 g o thafgleb@p ethanol in - imdazo[1,5
al[l, 4] \Qﬁsg@;ﬁ QP é;;’gs °°$b1% Qé r%“ o, et hanol 35

conftai ni ounl - [limib ksul pm SfoﬁfdeSE bdslaﬂldagcﬂy | rogen for

1/ 2 hour mB 4ai—2460c(dedt)enperature the sol vent was evaporat ed under reduced
pressure.” The residue was di'ssglve |4n water and the solution was acjdified
with aceti ¢ \agjfion B8 PEEC] Biidr %&(Qrmg@b&ny@te _GRkiyechgd and dissol ved in
met k| enamedakdar,s 8@)[1 ﬂb&z&dlhﬂdﬁnhé)ﬂ-oms il 100l afngtetis anhydmdecwhsand 2he resi due
was crysthehted: wegéﬁtpa{{:&aeig;; i@mﬁ : ;Ieﬁgmlgﬁpﬁeﬁ%sﬂ%ggg%l eld 8 - ch.l[ oro -
6 - (2- fAred figh (?‘ - imdazoll,5 -
a] [ 1, 4] begig@d ﬁ&p{lﬁﬁ ot bt i Gte gﬁé?ﬁfomemh Eekfeemr- . Exanple 36 A

-- SO|36I0na6 to:ﬂyO- ¢ - (chIBB586. r-r)(2 effluarop ﬂnol-- ietlyl - 48 hipddagold,55- (230 -
f I uor opheiy#ipenzodiazppine as. cplpyless if,yﬂals' BenPbai?¥epin - 2 - one in 150 m . of
dry tetrahydrofuran under ‘ar gog,n4f 34as treated with 2.4 g (0.0537 m of
54% sodi um Iayvkrcbtd@@ndmbhﬂer-m FOphauYD - $tmemﬁd4nndmﬂab[uﬁxed for 1 hour.
Thi Ziwas ad:[(bg]benizothaz @.5aa dltl&nﬁlo a@ﬁﬂ?@ ‘Plodl m)r phol i di c
chl |de°\%'" m Sfl ered,
e e e e
was fil teprr iRkl drtilsyséralcbilced afnﬂamsalvam mtmntlwlmfe afilogidé. oThyrret hane and et her

to 50 glsvletlﬂh .wag i¢d andsevap ted -g @;Yégl _cr%al_hz |
(mofdhol |ﬁ%{£ ,ﬁ? W%ywl%ﬁfﬁ O%g kl;égl éyﬁl ly\/m t &% ods, mp.

194-[err]iss SO utlon of Trm)l es of 8 - chloro - 5,6
- d|hydro- pihéyl I rreth -4H- |mdazoII 5 -
al [ 1 4] beﬁz %%ﬁ‘ % égﬁ) ﬁ%:g g..(6 mol es)

of # tol yanesilk @537 %a.ﬁ amnmpera?ure for 19
hour s, thm-rerdezaﬂtrbmrxe drfos lulioer\m \chslcuéledtm%dndmvgr(oasnd nepdfract €d wi th-

met hyI enehwhhwpdlmerphméﬂ echoursth da@ndm@ﬁeent rated in vacuo

tcﬁl drynengs; e, a%lf%ggﬂ% &"g thtEn 1 dﬁjﬁ aﬂfgﬁ@ﬁy) [re‘t hyl ene
" _

di hydro. l4603ehzodlamipﬁrh)dswhlt red -p-lSME-tlIE phenylsulfonyl) - 4H -

i m dazoll,5 -
Example 37 :
To a solutlon of 1.6 g (5 mmoles) of 8 - chloro 56 - dlhydro (2 - O
55 fluorophenyl) - 1 - methyl - 4H - imidazo(1,5 - a]l 4]benzodlazepme in 10 miof =~ 55
pyridine was added 1.2 g (6 mmoles) of p-toluenesulfonyl chloride. After standing.
at room temperature for 19 hours, the reaction mixture was diluted with water and
extracted:. with methylene chloride. The organic extract .was dried and.
: concentrated in vacuo to dryness. The residue was crystallized from a mixture; of: :
. 60 methylene chloride, ether and gave 8 - chlord - 6 - (2 - fluorophenyl) - 5,6 - dihydro- 60
1" - methyl - 5 - (4-- methylphenylsulfonyl) - 4H - 1m1dazo[l 5 -



29 1,527,131 -
29 a][1, 4] benzodi azepi ne nelting at 252 [err] Af ter recrystal | zat I on

melting point. To a stlrred solutlorr of 2. 4 g (5 mmles) of 8 - chloro - 6

- (2 - fluorophenyl) 5 , 6 - di hydro -1 - methyl - 5 -"(4 -

nmet hyl phenyl sul fonyl ) - 4H - im'dazo[l 5- 5a] [,4] benzodi azepine in 120

m of dry tetrahydrofuran was added 1. 1 g of potassi.umtert-butoxide. After /»p)
stirring at ro%nterrperature for 2 hours tlhﬁﬁﬁactlen mxture was poured 5. (
into ice water ' -

th Th ' éU( godjog y g | l'@ﬂ‘ irpprys llrzatronv
ryness. fhe resi dugt @? Ty ‘f”r“’zgﬁ’r%?‘gé?ﬁ“ﬁgé ﬁ%rfésnsf‘"@t g pame ?;{%Fbeum

10 et her and gave 8 - rminrredsolﬁuom(rug(s h;umrea)piﬂenymam 6k (2~ ﬂnarobbdnyli 4H -

Lrl. 1 Ul CUurilTl

i m dazol [1,5 3 all 564dﬁe'dlzood ame mn'gylahenl El) H 'ﬁhéamﬂx

mel ting point with ﬁﬁmﬁ bF‘{fo tgr €e L & 15
To a stirred sol uti nfixtaredwds porred TR exttﬁ (pﬁﬁ’h 215(55/0 rm
fluorophenyl) -. 15ether angit geyrb leum er. Thei (ﬂlgmtt dxtr&t-waahfléd A]db@nmda@d I ne

5-oxide in 120‘0n1 ofacue

a3 CRygipNized hé’:‘y °‘€ﬁle di um©
bor ohydri de. After gﬂ'f H?‘:%;wg mh’“% gﬁ {,152%&"15 ?&ﬁb Mﬁi Hig: ﬁac!r :Jo'n

m xture was dil ut edamhé Toldepre; s,dﬁater and produc. |ng at

246-[err] was separated by f||trat|on After 20 N recrystallrzatron from

a m xture of Rt hyl ene.l.chltorld q/ et he 9 E FB el h :
fl uorophenyl) = 5,6;- m@oh%s”e sr?m r(l)'f’lg'| ﬂlql?f%nzo %a(z)eplri%f em 12@%?0% eny'dﬁ 0[1 '3
- a] [1, 4] benzodi azeps sdded Mvﬂpdz(qulomheles of edilinesoraieid hden afiat sti2bdg foed.f |

sol ution-of 0. 3 g orhOlBSat fomtmfﬁurﬁthe r'( tlon ix ri)v:th a@"@ilﬁ |°|ﬁydro -
S hydrony - i W Sl 1&% ﬁﬁ :
am xture of 10 n|I (2 fluofdphéhyl) th@l 1was Ief2

at room t enperat ur ealﬂbﬂbmodné_lsplhmiwmd a‘di@lessemdlre&)me concent rat ed

in vacuo to dryness °‘r“%%‘¥€f (h‘ nd 0.2
g of sodi sm rreﬁgwom aﬁdro % ﬂhﬁ‘()f %.rg \? ]be'lzgczimfe men‘rarg?u;%r‘1r féFllﬂz
m nutes, the reacti ﬂdmrm'DhE ueaeumamxmawam&ornaémdteunn Vol €o drondds. e s&idud he

resi due was partiti® Ssb'évd/\lee?ﬁ bk 02 g 0f md@oxamadm e’rftef The
organic | 3yer was s@f¥ah a4 oo ?@p '@ ;‘E' igg? %y .
dryness. The regi dughiddde &.amrea a,am @rzﬂlee Dk 30

m xture and gave St agcup mogdryatser’ﬂmlwmrhletwm yaulh nea thyEmclﬂmwe&theon of
the. filtrate -and c raarég i) t“lffmt "? fg&‘i}@@mechloro
_6_(2_f|uorohlr an rysaﬁé& ? erlgfn 3 Ch

p henyl 4H 1 nzddiaz 1ne meltmg at
a] [, 4] benzodi agepi mB-ABOL Thgmitd B mgpomlsfah Eiu’tllentl ﬁlp[Eng ressidg. POI nt3s
with an autHentic sanpl e gave no depressr on. 35 Exanpl.e 39. A soI ut L.on of

1.5 g of 8 - chloro - %u dé f8 8o ’“{“%P:?’dl or . I’t? Ao Erethyl -
4H - imdazo[1,5 - ﬁﬂe{hgs ) serarm@r‘iff&o&xaﬁb W Emix urilbfli'd) b ne and
5 m of acetic anhyaekd ﬁml\m:acdtefmhgainde mmeiftearpedmttmmra‘mb fdr818hlmur§ Thdhe 40

reaction.m xt uf® wagea ﬁtc ( diselvads 40
di ssol ved 40 in melgf "g? ‘%ﬁﬁ VAN Bfft E;’;&

hydr oxi de. The or ga&lyﬁalllit)dﬁ'fonwaSmStﬁﬁadfaﬁ&ﬁM el ee,%&elatuhetled ahdl vacuo
to dryness. The r esgayaé - weptyl c B ycitlero|- b 7 €d fiiprophenylyi dorf - Inrenaeitiyf

cner e, snel et g kTl

a] [, 4] benzodi azepinée nel ting at.185- [er rli]xamplémer recr yst aI lization 45

from et hyl ene chl or, dE°t lesb BLFd qﬂsaﬁlv"m'él-trng _
T R i

- 2 - am norret hy Zlowly5ﬂ 8g of zifid) d@xk. OA frer Atisy mg Edﬂlpera re, hours the
f1 uorophenyl) -'IH reaztmm leb@ﬂ!@d‘r"&@é ﬂeCeihtr Ehe Bl ateiwas ditutedobithlisOwarkr, of

met hyl ene chl orj de PPE“&E‘} gld%l faors rzg:yed with o
zinc dust. AFt®r st |v£Jubnﬁb lpinrélsﬁ) Tﬁ}ir%o igﬁg ac wass 1ze rletia an ncF t a? 55

m xture was fil teredmomenth&bl?i-tahlorél’hmibI-tetrah;elro/vas (dl Iﬂutue dn/yw th ce,4wat er,
made al kal i ne' wi t hbsgedia e%n:a a(&}‘ %@%ﬂrs@ﬂr }l;tmr tPresthersbe pute wi t h
S pr

55 nmet hyl eﬁbe chPEFR et £4r ol bgd ;and 6 |

concentrated i propanol wnth an excess of concentrated hydrochlorlc acid. After
' : rec stallization of ‘the salt from a mixture of water and lsopropanol the pure .
oduct formed slightly yellow needles melting at 268—271°, :




vacuo to dryness. The residue was crystallized from ether and gave 2 -

am nonethyl - 7 - chloro - 2,3,4,5 - tetrahydro - 5 - (2 - fluorophenyl) -
1H -__4__4._b_en_zg_g”_a7__e_p4_n_e__;xglflnn at—119-Terr] After recrystallization from
ether the pure product formed slightly yeIIomrprrsns neltrng at 127-[err].

60 The hydrochl ori de was prepared by treating a solution of the

ase in isopropanol with an excess of concentrated hydrochloric acid. After
) recrystallization of the salt froma m xture of water and i sopropanol

pure product forned slrghtlly Iow needl es nelting at 26@-[err]®
%ZQ?, +33 52,%%1 ). of rac.?2

- ami nomet h )Asolitxonuflabol()onmolék)afrdqﬁ-ammmam 'd+’¢hloro523462 - fl uouaphenyl)

- 1H- ¥d"b rlezeamemwwcﬁofﬁ ne and 10.+ of
ol et b B S P ﬁg caction i xture
wass di | uhgiosMdrie Rid1ahe aBid &ichdtaeds Wwith |ilhte o

hydr ochI bydr@m@c jand_eXtrected with emethylerte wasrldcadéeawkahq rhayewvrtah dil ut e

potassiu Pa’a ﬁfff “‘g‘e trat f‘r YAsHo \ip s Y fide. The organic
| ayer wagzgﬁl 20 1e'%l§e anm; dél%%% Stk u°r° 3?3; jyness. The
redbdue mBlngatyISI—al89P.Z°ﬂ‘tér ferct}'smlht f frame ngﬂue oBmethsﬂ ehldride 6 - 102 -

f | uor ophagfly tg‘:f -thegpurg prpdpct forms ggh%ﬂr%‘ow prismis melting/at 189-3490°. i ni dazo[ 1,5 -

1 hil
al[1. 4] bapg {ﬁ%e& R ol bR digadert]. After
recryst abf 100 ail Infbth Jn@ﬂhlarldséﬁtills(ﬁll@fadlﬁ&m @meigs and et her t.he
" purlé prodaedust @rfuqeaﬂlrm agmo mte edratuwf 4lsms uhreteact naxtun’b [err1]5 B) To a

stirred 3 tgss1 ;e I @tn th met efl bho e[ﬂj;_ gie - (2 .
o opn i b and% IR L LIS oci avepi ne. 1 n a
m xture whsdrﬂs@allri\ded fmmhyﬂeemmghhé mrchjﬁoaﬁd( op nyaceu,s,sacr d was added

? mlethylz é%zolllﬁf a1, 4dhenzad (Iaomrrﬁ'berrpe‘aoat ure for 4
ours,  ABeRRgEy Sl "!z,r e ﬁ PP e
filtrat eﬂﬁ&oﬁhehj«l e 1L GH: Wi onsﬁ fi1.81b Hlﬂﬁpl%tlIhS ﬁ.opot assium -

hydr oxi decetindicideandr Hctab df wateh waeth bgmetectrat mande:mp‘chmmra ni c extract was

Par at e BEPTAPHTeCR HIE REFEIS res?due was’
S R ) S Bt S}
3a, 4, 5, 6residdéwas drssdlﬁdﬁﬁhy!dylene-ch oride ﬁ’ﬁlt ed-w1 tBldn exdes¥lofing.

2 a] [ 4, 4] bé#%@ria' lweate IT,i'slents# iplayer ngs ud@}sdardi@nmeomtew th the pr'oduct

pr e:igar ed ; ne esn Iq;:ys L iHxu {3 930( 10 - mm| es)
“-of 8 - Cﬁfgl?;g%ﬂ?n thj{la I%%fgﬂdazogr? i]ﬂﬂbe d%difﬁéﬁg ‘1'613)I - methyl -+ 3H -

im dazo[h‘leEnga bﬁﬁmachrﬂw ativn-from’ &herlthe pm:epnoducmfhrderand 10 mM of water

-was hydr trms h r|c pressure in the
e o ‘;fﬁ?%rdﬁfﬁi aaaﬁaa% o S e

10 mmol esamite yﬂngagaa dwarde Stﬁfea dr eed:mahya’& TRIefktipar at ed by

filtratiwes @Wvgedt 4 fP d"éﬂ'ﬂéenonca!tmed n wepuo drmedilr)?'hess The_ resi due
syl sSHEQMET S0 @% RS EE A S IR kpess ot i ce cold
dil Ut e S@éprddfidh dt ﬁtﬁem @mﬂgganr [} ayer S separ aFg dri & and
concentrated 30 - |n vacuo to dryness The r esi due_ was crystallized from
a mxture of uspSO et {? (erro ?ggve '_ 'hIoro- 6 - (2-

f1 uoroph a , 1-4.t ﬁg 51 dla: d- i mdazo[ |,

al [4s 4l banzmﬁaibﬁmrré. bl$ lmrrma sflliz;&cfézg;dﬂée el 'bei‘ilencé\%f 45 -

recrystal?g zfakarwmld(plcﬁhaetlm@d ptdaalrepef léS psldjrm%thra‘ Fhereafalysvvas | ess pri sns

nel ting %fn E%(g?' Far:E hefilt(rjate“;?ls 1d2e glsﬁvegm_ chloro -6 - ( -
fl uor Ophﬁﬂllﬁ cid 1:1 o oﬂtﬁ:gl v E'Xr&ig Qe salt w:lll-'omw%%%oﬁ )Jstaﬂlzﬁgy[ i m dazofd , 5 -
a] [ 30, 4] bevokmgin alreipé-baah. THe 21 ambddniekiiybe- ehddo | 2,39 didldrac5i- Y2t ed rsanganese
di oxi de % Y#)r- hél P@W‘U?@edw élmakaho)ehsytedﬁﬂeelhemﬁm was filtered

et );l

over . |t7r 160C9CEH &gt ed ¥d ré)o“_gr 1ess. The residue
vvas cr ySKeakddﬁaZ dimale&t NS0 gao 1508 éaﬁparglﬁﬁt QH’ meth§ ¢ fluorophényl) -
1 -550 chlorqql'ganueouAHnmomdeig_mthb/l,eﬁe chlagid kqlut]olnarazwhm ne ki ch gave no

rled e W Iyed i
rreltlngmi 4U gﬁ% aéﬁ(gﬂﬂ ag%zj“tvg}' gf“c aftu ‘@ nple 41 A
5USpenS'<91nt eage vap at Miﬁfﬁ -5 - (2 -
fluor Ophﬁ'wj ) and2thc ﬂaslﬂll’eOWEi yrtifibred- bet metfiylen | @epi ne - 4 - oxide
i n QDO nqqueous sodium bicarbonate solutlon ‘The orgamc layer was drlcd and
- evaporated. Crystallization of the residue from methylene chloride/ether with

seedmg yielded 1 - acetyl -2 - acetylammomethyl 7 -chloro -2,3 - dihydro-5-(2+ -
vl : flmorophenyl) - TH - 1,4 - benzodiazepine, mp. 213—215°. Seeds were obtained-

. * by chromatography over silica gel (40 fold amount) using 10% (v/v) ethanol in



45 of tetrahydrofuran and 100 ml of nethanol was hydrogenated in the
presence of 45 17 g of Rarry nickel at an initial pressure of 155 psr for
24 hrs. , , S . 1 trati d 3 RS -
evapor at ed. The r esi due was di ssol ved R 50 rri of 2- propanol and warmed on
t he steanbath. A warm solution of 17.g of nmaleic acid in 60-m of ethanol
was added and the salt was allowed to crystallize by 50 cooling in the
ice-bath. The 2 - anminomethyl - 7 - chloro - 2,3 - dihydro - 5 - (2 - 50 Y
f1 uorophenyl) 31' H - 1,4 - benzodi azepi e, m eate consisted of yellowsy, W
crystals with : :
5 - (2 - flyor ophenyllei)hylend Hllond_h. f4r elutiem el ian slnwlermtseatrest(l&eo fgam 0. 015
M was partitioned B&Y 'ﬁ%‘? ueof'@@ 5{.’%‘135“""““ e'tol%:g—oﬂa LGayeQus anoni a.
The met hyl ene chl orag rgQr {rgn_ o Cyﬁﬁ\’ f‘hy er%%%epmgla cfoog

sodi um sul f at esand pmmmsmb&dacla'has heasedzlmelswam Csol v mth rrhe 56bln‘éacci n
pyridine. After- addm"‘it'ém dissolyad inficgrwatet andyihie tlﬂe\’{a

heated on the steanf eﬁﬁg% waghwgatxﬁgmﬁegéﬁg gﬁj der
reduced pressure angsidé waesh pi@tog@phdaddvet 10 @Net il E wMgrmi;/
and 60 aqueous s odihylene blnlenadebd‘hamalsﬁmtqnawerﬂmbme and gvdparatad
and 60" evapora‘@fi—ﬁ"ﬁ‘“e t‘,‘f‘z 1\‘4"??9?0‘?\3 1‘°t"ﬁ olg‘éﬂl‘ﬁgg ‘f'e%)zf’r“rhdygt’ Iéhe
chl oride/ ether w th&ee yi i'el ded| acefny t am NOMTE hfﬂ
chloro - 2,3 -dihydro -5- (2- fl uorophenyl 1H-1, 4 - benzodr azepi-ne,. np.

213-[err]. Seeds wer e- obt-ai ned bg?/ ?0009 m)gn” }{h over sr lica ghenylg49 f ol dl;

m@.ﬂ,lq Iorl de :

ydro - 5 - (2 - fluoro

s -
amount) usi ng 0% (x{t%ﬁr &@ﬂ%?{l}l 1,4~ ben 1az 1@: maml eofl easpoon of
1,527,131 Raney nickel. 90 ml of tetrahydrofur EW Ws'h ogeRhted
el ution. The anal yt at:ahnosm pressase andaGat mtdmp:mdxré rfcnrm 3elnh aumtta’cen/ahexane

and had a nel E%(Pg pw;fg ‘{;gpf:)d ¢ 1%@{?1“%“8& b Oelxh qal&oro‘rgsthgleg ed ﬁl@gﬁ
- acetyl am no hyl whic was(‘3 ;sﬂi with £50° ml m roxrd %nyl )
IH - 1,4. benzodi azejgtyduastdiutibulfate indevaporatedldyynd sasplsmuoﬁ ofZ.2 g (s mheat ed

to 150-[err] for 100fr¥mielc?r¢1@mdémlOfeha;rplmaddeétqﬁhxmlm@aha?turymdd@bﬂ in
| ce-wat er and e qu%gggé € drn?ﬂ’éi alllzgzﬁl&:c W[ﬁ‘zatl ”}‘@h aki‘mxturc ofﬁl?zﬁgji;ﬁ : tat
base was ext ra B:y'E M;e,o L;(T W t h
water, dried over sodi lmsoﬁludm‘cﬁ egmtﬂ49eu)a:pmb edfpz 'Ehhnormsuhylue,3m13ydro 5-

chr omat ogtaphed ove(a2 -1fb‘°g>pb¢n>'§r Iché. é#nza@m iy themiblydrate il {25 ml of
net hyl ene chl 05 de. 65‘:?(1 ﬁ.ﬁ 6%3@1@'& Iﬁrrux re%@r"iﬁ}?@ﬂg Thel}%
10 residue- was Cryst, HctiorZ@bke é’QEBeQ a{te Q)d( rﬁ. res 2 @l Was di lv@d in ' hyd

- 6 - (2 - fluorophany f)dlehlcih'omethateh ich \ﬂslwashdiil witly & |ml5of-d11ute ammonium
a][l, 4] benzodi. azepr dY@@tmﬁ ipm pplfate and evaporated tg gryressdp of
2.9 g (0.0092745) O H,[ 4 e;;;g by f°§16 - (2 Buoronhegyl- 4 petiyl - PH.- impidazollyys

e cfu 3

ni tromet hyl ene™- duilt ﬁénﬂlﬂid}ﬁewcu@parﬁg&hﬁﬁwdsamﬁlm wireo g & |
t easpoon of Raney nl’teklel?e, trgﬂedwvlth)fls vganese imtidé andrtheahixiwes Wasnol

was hydrogenat ed” at E&f&%‘ﬁrjg‘?‘ﬁ‘&da‘é% r“gl“é‘h St?f SEEP &a&w&mm?waf;z 3
hr. The m Xxturgowas tét hS' naﬂﬂ tﬁlo@&%lflo et %mo bl dfiltrateswere 40
di chl or onet hane. Thevtp@ ch fhre rbsimteechsz&solved w—:fzsemeu cliledomdthased '

resulting oil was dlsg 8FﬁPh thipugh p &} FQ*\Em"ert dichliar
washed with 50 nl ofaogdi E aggg%rea g‘&ﬁ‘&@ 'ﬁ@ ")sodl um
sul fate and evaporatcegdtallﬁedjﬁ'meﬁﬁr an@- tﬁ@i M&ﬂyaﬂh& aﬁ ®f (2ma| ei gs
acid in 15 mM of et hhn@bhmls) dddledhylo ‘tl-helrmdizotirﬁd- aiflt enmdharpmm vehitded 2-

thyl - 2,3 - P 45168°¢ 20004
gg‘nggg}aazépi ne 25 met:g?ng?lu 1'10“2 %Jﬂéigﬁ {gﬂn bgfeérlil 2&%&%@2& i on

froma mxturesof rrryfhl%rpdlladnﬁﬁoaredaresb @ns | ﬂ axdd €dr 28 fr. yaal kiew iy

mp. 147-[err]. ﬁ‘taﬁghew PQtated fgé& ryg{"l@ﬁtlon%ef%ﬁg'eaogfzat%ave an2ro -
met hyl - 2,3 - dl hy g}n 16? uthe uﬁ) rod?’ dr?lég h%zepl ne
di mal eat e hem hydr atlez_r_n;sé, of ’a soI ute et anol

(0.0247 m of triethyl orthoacetate and 0.5 (O 00263 n) of p toI uene

sul foni ¢ acid. SAfter r%flpxrng (w 6 §a§5 n 55
utjon of 3u l el‘! }119
m xture was evapor atxrﬁﬂaifoﬂ Xﬁ'ﬁ'ﬁﬁenz epi ?ﬁl 'n%g)fﬁgﬁ )&jé d wad 50
of di chl oronet hane, cudledio 0rpmdaaslatsh dﬂlotl 290001t m)bf shtdsbili nRFAEIA 115 of -
concentrated sulfuric acid was added dropwxse After I8 hr. at room temperature
.60 an additional 20 mg (0.0002 m) of potassium nitrate was added and the reaction - gp
was stirred for 5 hr. and then poured into a beaker containing ice. The mixture '
was- made basic with ammonium hydroxide, and extracted with 50. ml of
dichloromethane which was separated, dried over anhydrous sodium sulfate, and



hydr oxi de, dried over anhydrous sodium sul fate and evaporated to dryness to
yield the crude 3a,4 - dihydro - 6 - (2 - fluorophenyl) - | - nmethyl - 3H -
i m da-lnfl _5- 35 :ﬂ L1 /11 benzaodi :.\7nn| ne_as _an oil
35 A The crude product fromthe pre\u ous *par agr aph was dissolved in 100 n
of toluene, treated with 18 g of activated nanganese di oxi de and the .
m xture was stirred and refluxed for 3.5 hr. using a Dean Stark trap. The
waction mxture was filtered through Celite and the precipitate was washed
\ Iy 5& 100 m of 40 tetrahyrb%--an and then 100 n of di chl] or onet hane.

. ffi-0 6o F-o——40—Vaha 2 - -' mas=di ssol ved in

25 nl of YApertedtafisyne é‘hewt i 2@8d L hrough a
Florisil 3 Eieg* ¥ ",‘I;ﬁl ﬁhlﬂi’f %JE}; Qd% ‘E o t%’ﬁ ether. Elwtion
vvlth et hydtrramthateuan heaotan an ms nafilcsred tagol in et hyl
acefat e dt M'erecc plera dcmhdctthe m&ﬁt@hwwasrystahzed frmm ethdnlol zed fgom et her

and- then A A 1"°E’E@t“3ﬁ 5

fl uorophégt ite pn%,j %2030 4H i 3318 Eﬁ?“‘ﬁﬁzﬂ?d’ﬁﬁ%e’ﬁzodl azepi ne as
white prlsrrs m p. 14[err]-B) Altsolutlon of 1. g:(0.0041 m of 3a,4 -
di h dro - or-ophen amp|=44 net h - mdazo 1,5 -

o (e ot S SERRAESS Gl ™

pal | adi ughiAd s afffonfel The Bélhydéid crne rmm and then it was
50 fil temed:r,adrttdew mdame shlfae ahd exmated:t lehwl tlhezfablbase ffhism et hyl acetate

gave 6 - nga terial \f/qsk@g (;;m 2(} V\Eﬂof 2 prgp Fhe_so ].t.pnwarsrtﬁega %
t fl 40 - Th

al [P, 4] b&iighs Sher ‘Zt 'étg"f °" méi%ﬁi‘t“ﬁfaﬂ angily @ msed mp.

Wit h aut tmm 8(; anowluqm -rm E«n ﬂ cﬁ'bﬂi HenylpS4H ' - imidazdl

Exanpl e 4 4]benzod1azepme maleate, mp 10—132° after reerystaﬁ&tlmsﬂgdn_mt i on of O. 3 g

(0. 00103 °tpnQdethgr-_ (2 - fl.uorophenyl) - 1 - methyl ---4H - inidazo[l,

a] [40 4] benzodi azepl ne in 2 m mimgeasent rated sul fUI’I C acid wag, cool ed to

[err], and & sslotient ofSrg (000163 dl)tofg @moﬁGﬁl(:ha)ﬂuofo asmmathyll-trate inl1.5m
of conceﬂ{{r'd é’él:n‘ﬁé?gagﬂt"éh lpg g diphloride hr. at room
tenper at ‘Arft%r inuteSl sidl ?% '&;g e er w&?ﬁy% i um nitrat’e was
addggd andlchbﬁdd’ﬂﬂ@ﬂdﬁf’mth&ﬂrﬁf@SAMrllﬂb mfmﬁ érat mliMeute pourgd into a
beaker c@as 'aﬁdﬂbﬁ aSGN’V@n potwmmhomewuasﬁbemam laysroni um hydr oxi de,

and extr 3@} %%i Wi Serihe tﬂagiﬁﬁ&ﬁﬁhmﬁ&goﬁ?ﬁ@@at ed, dri%d over

anhydr oughé 1blmv§s xfté’ct ﬁl,th @50 nl of die loromethane and then wnth 750 ml of
.1, 53¥ - 13 tther.

' 0
32 evaporz F @16*“ © ma d.98d; ﬂF‘thWPﬁn di chl or omet hane
andapp “5“3 R gfzt % v@ttﬁo vel oped i1 a
m Xt ure atcmet haaCthaﬁ Qas’ad} rate oil edlﬁhblvécﬁinﬂdnﬂ)I'OdUCt was

scr 3ped in’sonr m@%@ogﬁ%m}@dnalm iciwas alid dy Ty sqht)ommae of et hanol and

di chl oro% B‘g‘ mqg%%é%{%&m eﬁ%;mcec;;tli tureo @En\gﬁflﬁe e%porat ed and the

resi due "ld;ﬂ rlﬁ@froma m xt ure of

di chl or omnti:bahé_ ancbxpnenldmi e hﬁbdlmpiﬁe ﬁ:aleétz-as hlt@l'gﬂsms, 5 - nitrophenyl)
.- whi 4 prisns,

1, 4]benzod| z

r:i € Flonsll[ n Tte FIP gp% .
; 1,4 - dinethyl
%2% he base 21?8??"%:@ ﬁfo 78]_{% 4] benzodi azepi ne
d| hydrochl Orlt%qumq?x '?fggf;?ﬁ%&r@ )%fd }& rreth |.ene chl orr de and aqueous

B) Qg}: T br? nat er dried over

oot st Tl SV ) S et o o e
di ssol vedispemsianOofidodinin Bydpide pad Glirrig hﬁmﬁlﬁieﬂtfbﬂm hoas ldng@at ed with g 1 5
sol uti oanoralt@h nhpsnhaleehleﬂ@dﬁﬁjg,lodmowadﬂtd o-the hmbtltlonTme sol uti on was
o7 agyal | L e R ,?tfgl;o SRR ed cyystal s vere
col ect e @ari( gé’d‘ a sth‘reﬁ %fﬁ tEm(gerﬁufet thyr 6 -7 (2 - .
fluor ophaa:ngn ¢) crystdlization mc Bive apasad lAthp mrgzimah malﬁapln foe30ral eate, mp.

t 3 35
nel ylelded n rly pu.e fluoro i no 555 g (
m O 8 fbis@idrptidtino)pko sphlzy?oxy] Ll wor QW nyjﬂ iﬁe ine. .

Recrystallization from 15 fold amount of ethyl acetate gave off-whlte needles,
m.p. l69—l72° .

: o | Example 47
60 Flfty-four percent sodium hydride in mineral oil dlspersmn (11 g,0.25 m) was 60
added in portions to a stirred solution of 63.2 g (0.2 m) of 7 - bromo - 1,3 - dihydro - -



4H - imdazo[1,5 - a][1,4]benzodiazepine in 75 nm of dry ethylene
di chl oride was cool ed In an ice bath and 5 g (0 0352 m) of boron

m of ethyl ene oxi de in 5 m of et hyI ene.25 d| chlori de was added W|th
stirring. After | hour at room tenperature the m xture 25 was made basic
with a solution of potassiumcarbonate in water. The organic | ayer was

separated, dried over anhydrous. sodium sulfate, and evaporated. The residue(y

was di ssotved [n 50 m of dichloromethane aj 2fih] tere
Florisil. The -Borisit—w g 7
with 750 miof 30 5- (2-3 idyD) - 2H - 1.4 - ‘benzodiazepin - 2 - one in 11 of tetrahydrofuran under

30 The di€hl or onet hdffs! ﬁ;ﬁw%\ﬁ& W%‘%‘;@M’m gytio “ﬁsgféﬁlegg%momn 100
it Godik

m of ether and 100 tldﬂ ise.Btiddh taturé@ Gaglcontieeddol Sihduasy dhe dark

separ at ed, nade bas|rmqustﬁgasafmmd%tht&glgmgdneﬁwmwd}?%%aﬁaggg& wg;lwq m of
di chl or omet hane whi \¢| din 15
m 35 of iSOprOigﬁ(ﬁt”pho@c% {ELath ?g |n%'tl€:'l:ﬂ€l: ﬂ%ﬁfﬁﬁlvﬁiﬁl The
solution was 35 wardiRtngowiti tmmsbteamyltaeetthefamd cdpling inudneisg bathy ot give bghdt‘@t her .
was added. Thi® precipktesame- vl&—f&?T fdeedd, " and recrystallized froma m xturd®
of methanol and ether to give 2 - chloroExahpla48 (2- fluorophenyl) - 12, 3a

-di hydro - 6 - nethyl - 6Q|(0 lZSltj)Hfsodum mE@s{qhs;{grsmn 430% in i :grl) dded to

d] [ 1, 41benzodi azepi el ‘a%o(em }Po'ldg\;?eég 'f’:l‘:’g rgér o ggﬁéq i The

ether sol utiog fromock 'at—ﬂnq;e Fesir holinb de was

recrystallized frOmaGﬂd’d&indtsﬂrrgigw&stcbﬂl edS&)rashouBI Thke pro nsmsvas pryghallized Sy| err]

Exanpl e 46 A sti rredtdélbblupf (ovatepfand 9“? % ﬁg)at fvag °3“°9‘e al'}ﬁ $olved '“
? t n rie nﬁ

f1 uorophenyl) - 7 - Teshylenc cjy 3 05%{-32‘ SIdue o3e in

sta lize

500 m of dry2d etrah\y gﬂ )ﬂﬂa@hm;]g nﬂo.rjuonw&enwawpmcgm wi t 120
5.5 g (0.125. m of 20%4291 neral |sperS| on of - sodi um hydri de and '

stirring was conti nued for y gaes. ht?d A SR8 sRhi p&nsinlsgr i de
(38 g, 0.15 m was 3 A'ﬁ'oﬁfpgqéé.fgj Qté $n00 nurbf%ot%r m‘ps%lrﬂ%faé\-&ﬁ Sbatddr i NQ
under ar gbn CONthydtseRlofi®lacid hsuam,w he staﬁﬂuittlanm fofiperatudafde drihetrsr e Wag

filtered over ‘Tilt erFallowingaddidemef@® mh fe é? pergled p gealy 50
dark gum \Wen the %Eag@f gsﬁhg"}"%‘ a“ﬁ_’g %ﬂt é"gﬂ,\ dlp i 5 ercof -
ethyl acetate, cryst i sHo@ Woll _bop@HioV sndettRasu yield atnﬁﬁom nng in
an ice bath fqp 30 nMnmhles) 2R €2 nfluorabeazoylhenyll -+ 2errecthylimidagle dihy gklgﬁﬂ sol i3
was washed 3 tines W@ E Pq’? ﬁg ;Tfer?galastrcahsamet%r%eﬂﬁwmafm
finally with ether. W’?a"a VY 8% Mie 55 Exa "{g gel yielded nearly puie 5
ib'( 2( - flhulor Op?eﬂqu)lﬂu-rébﬁmlﬁ of 43?8% (?(3ﬂmolfs)§‘£22--da§:ﬁ? - gla;ncl:l;)ld%o@_-éé;ll-n

I S( nor pnhol | phos phgnone, g ngoles 1 O-pr 2 2 e.
Recrystall i za'[b;3 on f r'@ erg’ff'tx&gxéﬁm‘ﬂhts“lﬁ'lm atchy90 mb of sthanch xps stired ghrqom i
needles, mp. 169-[efFf a¥ dinfll w1th 200 miiof 47 faQﬁEroup%dﬁﬁrnEaxﬁ&ﬁiéJm
hydride in mineral osolut h YR Ggoeous (adifatign. A) gdBmymateial pie pl&ﬂldisﬂomrsolpmﬁt i ons

rr | dghe ggutpngva dilgtedyjvit 1107 of icwiatep The polgtian yigs
t3§ a sti ed Sl ut | O?v?tl?k%% mi of lghloro ﬂkgb zhj_ trac@were cogbm y W g over 40
co

'sodium sulfate, filtered and dry. ess in vacuo. The residue was

33 5 - (2 - pyridyl ) crystadtized fr mA4ichl b&ﬂcﬁﬂ&rﬁleum tlreré?ﬁﬁgd-ﬁ:hﬂ;ilo -(L,1-
t et rahydr of ur an undedrclamgahyl) AfZeiihyrlwr 42 - rﬁlgompheaylﬁcelmdjm Brofide asyellvsur |

the sol ution wgs cooP 8-pPr fatu {0 3 s
of di morphol i nophospmfﬂ ﬁf% gy ﬁse?ﬁﬁfégn sdd Fg‘"mﬁme&‘a“é“r&%“:ng:‘fs -.
tenperat ure was contgnoierd molkes)Sof nsutdssiuim BRiatlab 0)5de was added Xih Lpogtiona.SThe
filtered through Cel iemera@mwemmmtamﬁ apP tpHE° g&lmen@mf gnnice, e\gp bathdThes

boiling the dasok resﬁ"&ﬁ%e\)ﬁﬁ‘ ﬂghu G .é%h@ﬁﬁ? ag @. BBQE}fbf the - 50
[ bi s( mor phol i no) phosmﬁzﬂbﬂk par bove s addey bi p% wns tér the addition :
benzodi azepl ne. A sahgdl leenesmplaed, yist mixture egh sb;tedjatssmh\temgratmre ifgr12. hmlrsof

net hyl ene*chl ori de, fi I'E'?rr d oice gratest # Idl a?fnd
Conl ' n'an e bR R i aii%“ﬁ‘ﬁﬁ

(de resndue was obtained which was crystalhzed with ethyl ad ysta 8veﬁ: g .
(0.125 r’r) of sodi um wldtrtcdjalddﬁrlsqbavmg omange50%hlore -m3ne,irha[ﬂl‘°oi5l- 2 P'?fdﬂéd to
~methyl --2 - nitromethylene - 2H - 1,4 - benzodiazepine - as prisms,
p. 198—200°. Recrystallization from dlchloromethane/ethyl acetate gave pure
60 matenal m. p 216—218° (dec ) : . 60
Example 51 -

A solutlon of 0.7 g (0.00203:m) of (2 - fluorophenyl) [2 (5 hydroxymethyl -



a solution of 28.1 g (0.1 m of 1,3 - dihydro - 7 - nitro - 5 - phenyl - 2H
- 1,4 - benzodiazepin - 2 - one in 300 mM of dry tetrahydrofuran. After
St|rr|ng for| hour—15 at rnnmfnn‘hpr,’-‘lfllrp 30 2 g (ﬂ 12 I’ﬁ of

di mor phol i nophosphi nic chl ori.de was .15 added and stlrrlng was conti nued
for 4 hours. The product was crystallized by addition of water and ether.
The precipitate was collected and dissolved in nmethylene chloride. The
| ution was dried and evaporated and the residue was crystallized ffom
hgl acetate to yield crude?- nitro - 2 - 20 s
i 3% nor phalina)pnhosphinyl nxv1 7,131 pheayl - 3H -. 1.4 - benz¥dj azepl ne,
mp. 202208tR0- 1IEXMRMEyHO SA aﬂd,ru ie@§l] OfmeRfancheGh 48 mi &hirpro -6 st (2 -
f | uor ophdiahlbio methlanewmbdﬂ manmelbathlami@@m (008227 mppf[: phps&}ldnenzodl azepi ne:in 50

m of vvafféhm'&' 9O tempeg we aci d was al | owed
to §t and éitfgﬁﬁg in ém ice bfglﬁ?%gQE&a&tggﬁgﬂ?efhﬁﬁdmnywu %ﬁ‘ ﬁ on OfS 550 m  of
2- propan pburéch&torm)ﬂl uﬁv&twame@m Ila@éxexzhs matateal dr;ed umlaﬁhyﬂﬁﬂu ced pressure

Wi t hout brst P #WQGPO*I ?ﬂlal %ed -and parti al
evapor at f! elrt @ﬁdl ‘e“aﬁ’r" ‘i{%ﬂ /§(9I | ected and
wagged wa todMH m Qfopnaa utidh aﬁilﬁﬂf @tméﬁ& s fh@éHE hylio . - 30
[4-- chl Bhe rébldue(\ﬂas- crﬁ'.*otalmecilﬁmncn]lie édl ]2 - cBloro mat3h (2t dazol e

- in

di hydrocgﬁm'gw - B33 %hv i& amlag sanpl e was
ectystabi A AT fg.s bl Lot Heamic 55a
m ysure of 19 (0. rmes . - amno-. - oro-

fl uorobenzoghenone &annllcé%) d| chI oro propanol 18.0 g

1 of
(0.11 35 o Wéﬂ°%’$§!‘ es }%fﬁ% imalg“ g0 of ethanol was
sti rred @ng;,@t 5‘@,, s s;eo elm@ds luted with 200 m

of zDO%a ﬁowswaso lemnshtuad mnatmdsml gt (0O wio k’o aflgelcmum agi-tatizn. A gummy

t thsé erlxi quiferoli ewlyi |uted with 1.0 1
of ?E'eaw;fh e By P Tos e TR R T coam TPy, e i in L2

The extract ShwlﬁuM| ackd dﬁd) @d-vai&rand didhicodétidnesdndfaidd, filtered and
conzsent r alightly tapid drithralasial mtlvaedoTheﬂqeequenhaauyw?stm gtfareleu zed2¥rom*
an

oo oo R e SRR
di chl oro s)in va Nin rhHe? resi stalhz it froid Seth‘an(ql“ nazol i ne
~ 3-oxi de afforded 7 owhlpra -sns dmy o - 29 mitfoatethlylehele § - phen3l S2Hrt 14f- ni t r onet ane was
. madd3d tobSIKOQla?-‘F’P'"Gt“d?m@m W PREmS. @? + 8° fdsc g tAdmiztug withd undfer an

“at nospherdt B‘Pt'crff"ft?'b"ééh"e"?h PEEEYM P P ELOMi 1 1 ed to [err] and 1.3 g (0.012

'-"m)l es) of potassiumtertiary tm’aﬂ;ﬂbde vvas added in portions. The

D_

t enper at \L/%kr,{ e nglr\é a??;m% (3337%(;9%)? g;si}ddbﬁ}'tzmansdwﬁpeamﬂqfe wat er bath. The
mxgyre e 3o %ﬁﬁé The mxture
chi Ilﬂérﬁé’t‘é‘,ﬁ‘h AN éat?wo RSBl o Gk WPLRsl of The

qU| nazol ithie tepipe red 13lg qoels\/\msomleta xedlde{ @4g 4 ddéd)a cemlrﬂingu Wnsport i ons. Af ter

t he -addi tcp@};gunfh ain. thapgspcti g}guxt@rngvfam% lrﬂe ]3 room

t enpgr at Lﬁ e g;t gﬁ@hﬁfﬁ"lﬂ‘ fﬁj\?@f | nt 040| ce water
ety b

and di chly y@au&eﬁ frbr imeyltge MidriticBgTicalatcrs fleldd - am

di chl ororh?t mm@r%a% (A2 Slaendphwinylh- hamethy] -13r-initeonzeticylege i 2 - O#er SOdI um sul f at e.
After fi lbpRaafissging froxided %MPY’&’EYF‘BH Bh 2%?@5_ B . s apalyical mRlss obt ai ned whi ch
was fecr lhze romt ame solvents, m 18

was crysta Sl scetat e "Prie crystals were col l ected and dried
gi Vg orange 7 - chI oro - 1, Example rsydro - 5 - (2 - fluorophengl) - 3 -
met hyl - 2 Ammqr?mﬁh ltlelne L3 Zﬁhydrtl 2p )e Held4-4 - oxide as

oo redimiled el é@%@w P Sivane i,
acet at e GeiBoPMixeurd Was quenclﬁ@ Bdl ion'Of Batu sulfate

60 E(xarrplsduﬁdh Alcsolalysis ofithe fresditifg golGilon0h3 A& i pnés@nﬂ:e-offsiaamgophegoyl ) - [2- (5

- hydr o) XW the mayj or%ore mobile component.and the free base 2~ aminomethyl -1 577 131
dihy orophenyl) - epine
dﬁ}f'f)comdonentl1 ge{géi Xg was t nsfe#m dﬁr@&?@% ZG'XZManone in 40 m of
dr y preparative tlc plate (silica gel) and the plate was developed with ethanol. The .
" 55 = lower yellow band was removed and extracted twice with methanol/methylene 55

chloride (2:1). Evaporation of the filtered extract left a clear, colorless oil. This .
was taken up in ethanol (1 ml), treated with excess maleic acid (50 mg), scratched
. and stored overnight in the freezer. The yellow crystals were collected, washed
with ether and alr-drled The product was identified as 2 - ammomethyl -7
60 chloro - 2,3 - dihydro - 5 - (2 - fluorophenyl) - 1H - 1,4 - benzodiazepine dimaleate 60
T by comparison of its infrared spectrum.in Nujol (Trade Mark), and of its melting .
point 185—186.5° with those of an authentic sample (mp. 188°). The mixture
melting point was 184—7°, :



di chl oronet hane was cooled in an ice bath and 0.22 m (0.00227 m of
phosphorus tribrom de was added with stirring. After | hr. at room

tenperatu#e—t-he—m—xt-bme—uas_eeel_ecu_n_a,,_ r‘e,hafh and 2 m (00328 m of
et hanol am ne was added. The 5 Sofution-was stirred for 2 hrs. at room
tenperature, refluxed for I hr. and then 5 poured into 50 M of water. The
organi c | ayer was separated, dried over: -anhydr ous sodi um sul fate, and
concentrated to a small vol une. The ‘residue was devel oped on 4 silica gel

t hi ck Iayér plgtes in a sol utlon of 5% rretltgapgl in et hyI acet ate (v/v_) 'glge

mat eri al corr asBendi-Rg—i-o3 RO P> R v-ae S e e

treated w t Ronet hanol - $"IThetélsoI ut | (r%?? was quémp}plg%r é he f | a;llues

evapor at ed. 10 The THIRur )| d'%l‘ N %‘E‘l

chloro - 13a - (2 - g‘f e Jn}. ?md 42@ with e e §H 11H

- imdazo[l,5 5 aI 0xéded| dvopwifed, sdlutionl ﬁt,alﬂl ineetmcdioade L4ﬂe.09€emb ‘ésioahll dfzati oh ™

froma mxture of proAftah ee#ﬂh \]'gaven EFFéE% gﬂlg&f”a%ﬁé‘" gFj’ﬁfﬁ; np
t heat
and mp with an auri% f'e e#ﬁt@ dé lﬁzeﬁloaur ‘ﬁ ufeé’ ‘Ziedaandez; 0, r(r;?‘u:e carefully
15 Exanpl e 52 9.5 nlad@dd. The mhiRtiRi wis NReré@snddh ueawk naﬁmydr 6fliran. The
di et hyl f or mari0de urfdtmtesmetrer@g&medmmed\mdrvsmqratpd e Broduay w ﬂcrﬂ%hzmbfr ) of 10
potassiumtertiary j mﬂh‘t g%:

. |aze Q élz ag}l concent: motﬁer |lq O
stirred at roomte {a ﬁj‘%al p n;r 225° §m;§1
chilled on ice and Erec‘ry IIzGd&i:En mi@hyene dhon e,-m zm—az ° -

di chl oronethyl15- 1,2 -] *ﬁpﬂdeél"as i Wd int erfes 81%9@1 addéél

slowy at a tenperat o’t.%%g D g,ﬂﬂ"y' p\]’ﬁér lf??&

room tenperature form lHyStm fer NGh¥Gmd f@rawyz aﬁ@Wh mn&atmg:erawahlemadan
di chl or onet hang, and disapiea28 the nltstisylgt:ltldiryieatdddlow st tnacated agt ¢hei ceagtiand. The

aqueous phase s ré“‘ HRES s R@H‘“P e 2
organi cs were conbi Pnd o%h%ﬁdméln d m rat\’\fttr rystal lza on Bresﬂubﬁa}n

over sodi um sul f at e; thn‘bhdﬂ 2refl1,aKdiz sthl@, prmsa59°nma@wbytgaIV| ng
an anber residye. Crsylsplal“lds mnsaﬂmﬁdr%mbﬁlet/h% R - .chloro

13- dif hydr (57 u&?ﬁqﬁ"@?{% :?$§ture<§ﬁ?ﬁlyl3ﬂ- nclﬁpiréllM a:g:lr;: 25

benZOdl azepi ne - 4 “t-bd @Mﬂeﬂfylf&'ﬂﬁmlﬁﬂvhl &hk mutes
Adm xture with 30 euutdoemempemreeﬁpﬂadwn mnm, tdepaﬁmlrmxtuterwanmirtqd dq:r0| nt.

Exanpl e 53 Pot gssi urﬂ“f%f'ﬂ ang, 23 ’ngba

. 1 1 I

stirred Sus'pengoson (ﬁllo d ﬁe@;ﬁisﬁﬁm sjlnur:r‘g BIELte tion \#ﬁe&_ a;r:; - 3Q
- fluor ophenyl - Shashed with iwafe) igied d&.ﬂ@,’)orat ZICrystallizdtion o ﬂl@Z‘& uaZrGﬁil ne . .
4-oxide in 100 m ofmethanol with se@lingdiieldedH Iﬁ@wdraﬁﬁdeltromgﬂhnldnet-d pgmw J3H-Af t er

d poLg.dy igzepine tahy e P re f
?r;[alt L;: n?ogr]dgr v\glst rC‘% ed% #gm tﬁll‘ﬂﬁun 1% gﬁ(g{pa;nﬂbal Of%hs:ﬁﬁ rrz:t 0033

m Xture was -neutral |rzeglstdj eaditdmtmﬁharmf mgbakﬁBa-IlMacet ic aci and was

partitioned between watAeso uamdofrieﬁlg ‘smel) ofil,rdibydro - Ihmtrdmethyleneors ahnnal -phase :

was separated, drie ogea Tdue
was separated | ek %m%sp f“ffém ! wf%ﬁaa s e

- 1,3 - dihydro - 5w1th 22 g o madnid) 0 mt of32- r VIhe-sal? was éuyitﬁmmituyyl ene

- 2H - 1,4 - benzodi l %et %&PI @wﬂb’ %@caldé%dfﬁpS % ,& The

anal ytical sample Wi aaﬁlp 2£¢f;sﬂ‘ %m& Bl m, ps7- 2 46%: [ € T Lgs
. -Ammomethyl 2,3- 1- 1H - thieno[3,2 - e][l ,4]diazepine

45 A mxture of 7-- domlcntdlg,zlméﬂol), Teqnedbg;v:elrlg%thylehtdm rijolapdiaqueous 2H -

1,4 - benzodi azep| n 13,

al uni num Lydr | 36 4s heated rlﬁnivéxfel‘a:nép wi h%ﬂ? 08’ rl%tEfﬁ) %mffblfe%as]-S s

m n. The cool e reacctystamzed ﬁ(drmz-eropamll a-rtc 3‘a14eﬂ1hgadros at ptieayled

aqueous sodi um sul f 20“ 55 3 - 52c°h'§hlf Flﬁl

sol ution showed the gehﬁ‘as ﬁ%ﬁf W‘?E’Dre

mobi | e conpone g an htoh hemt aporaa‘am ue'wa chroxﬁ b&ﬁﬁhedo

di hydro - 5 - 2 - fgl chml@ Ixelnn}drw 3/., 1\b‘1/)~of Jc;hanel 1bemlmhnaz:blond|e Thas ftakgonsi nor

conponent . The sol utePX H' Wﬁs?“fer gpogaterty ILZP‘F‘]" from
preparative tlc plat& et ichlong % T refﬁ%'ta %\lf’ frﬁ%ﬁoﬁfﬁfﬁﬁ feffed

et hanol . The | gyer yed-lzasP.band was rermve and extract ed twi ce wth 60 .

met hanol / met hyl ene -chl ori de (2! Evaporat | on of the filtered extract

oit 8 clear, colorl esy gl Fy S B 1 8Ll (4. il - b2t ed
3 Rl a@?ﬁ%"@

with excess maleic ag &M41di € one, 50 ml of benzene and 250 ml of
tetrahydrofuran was stirred on an ice bath and saturated with methylamine gas.



and stored overnight in the freezer. The yellow crystals were coll ected,
washed with ether and air-dried. The product was identified as 2 -
am-nonethyl - 7.60— chloro - 2 3 -. d|hydLe__J;__4éL__iLuoLephen¥l) - IH
- 1,4 - benzodi azepi ne di.nal eate 60 by’ conparison of its infrared:
spectrun1|n Nuj ol *(Trade Mark), and of its melting point 185-[err] with
those of an authentic sanple (np: [err]). The m xture nelting point was
-[err]. 35 1,527,131

?EPLgnS.S... f\qm’)xtqre of 1Q g, ({036 n)’) O.fnieB. - g:\h}/ﬂdro _ 5% ggégxld 00
of teu‘o Kmfm.ﬁaddndg scsutmnroemamnmmrapmembaf hsaﬁ@38§an) at ed wis#h
met hy| an?d %‘ “zel’éf ﬁ%a%&llor% ECZSS t.'l‘.;:id“‘ggl (5‘%‘; %%Ege a sol uti &n of
Litan U"ﬂé‘h é’éﬁnéﬁﬂﬂénﬁf oon e FGH 20 Minutss, PROIZENE. After the

ds ti onmnase Gv@ $iEdoktld @nd 100 dnwetwarecanefau;satddéd ate mixmrhe/as then bat h5f or 15

m nut es. ﬁlﬁh@ . o lﬂm ﬂq&&%ﬂg‘éﬂg@ﬂ%%ﬁ% g_gdwﬁtl‘hﬂ 2;1 zf{“F% t le and the
m xture G . _HI 100gof i ce
careful I'p Eﬁﬁ %ﬁ J7 %P ?ﬁ;leamk xteh@stamedcfm washed with
tetlﬁahydmfhuremmlaﬁde thi(p. 247—2501. I t ra es were conbined, dried an® evapor at ed.
The pro enyg’ g‘kﬁé‘? ':%ﬁ%g{ A gm e]fﬁ/ ﬁiﬁ&]k :ﬁ“ fo yield 2. -
et hyl a”ﬁﬂ fen& ch {?l?ﬁb l'thel 1on W égé azepi ne, mp.
223-[ err heco ucgmo B LgerCehiiniabd ixt e pam.lmd detvaemed addi ti onal
pr déuct , wanepandZQIBer{eeThe orgath@h ?ﬁ rieéa \ﬁé‘ft!”i“@%"sl;é’f alli¥ed from
et hyl en ) | ori de was
i nt roducgﬁﬁ:l;gd?mmn dlﬂfélglf& %ysi%lls’ niw - 15 ml[;t hylamno - 5 -
phenyl . thirena -ZN2 mtre;s]o{nlet,hﬁl]amima)zeﬁ)l- mbenyh 1HG thlbmdm fret hyl ene chl ori de
ancF°40 me][bﬂ 2 4°3(§° feo‘t’ A Bg%‘;‘iﬁ’gw M‘ES noffl tored by
thin | ayg} Wﬁ&tﬁ rﬁ;{ée&;%’a.r&annam b, Afeonad di sappear ed

the nltrqasadng rml e thEIs&BmVIﬁEh the reactici mitnae dad duddifeddyt i on 20
m xt ure wdditi oﬂZ i ohelelwb@lcm H%Semélt gtwﬂmf%{’er The ngt hyl ene
20 %hl or F(dsgﬁ%?%ﬁ;ﬁy » gfrvf‘éﬁ’@ﬁfq hgat | on®of the
resi due {1 &eﬂd[ﬂ, dq[:l Adiazepibte. it wais t r osomret hyl ani no)
- 5- ph ﬁrjﬂed‘byairbmatdi efm 4 ge] uking 10§ &) ofcetiybacgtatelibw crystal s, mp.
15630{ err ]meﬂTV © gileider ifbeapms aY?HP‘é %S"W‘“@E"r ?‘SVPB‘I"’Y FyEYs MEB MRt her é(pexarfe m p.
158" err [ ution 02320 b (1 nfthdly OSPTEERYS 3B N0 athyro-- PhENYl - 3H -
~thi en0[3n3romeé:yftl % lﬁﬂﬁpﬂnethxé}ﬁlz(ﬁe?[l,g],dlaﬁelﬁlﬁl 0 mbs ethdatdd to a mi xture of
15 m of was hydwm#tahevermae nickel fagtS rsmhatm%meex ﬁﬁl dh60 i of

:%St hyl 1cétlawlgﬁwaéera e ove!g;jl silica 3 @(gh é&n é:fl roow

erat Qﬁétrle%rw 3@ﬂ 'Th taﬁlﬁngrﬂ ptb@uctagre St i I 7 ed under

n| t r ogen cambinéd atatpdramd ahd]ﬁesdsﬂaawmrdateﬂmth m1emand’are%propémer acidification

with 4 S@rystalllz 0"0‘7“ f"PE‘ dx 'Qart i ti oned between
met [y en%rom ciry %‘a @aw&aﬁéﬁ aqgrrhp‘; car bgpat e

sol uti on. |7§|ﬂ3'e/7®rgan| ayer was hed. w th wat er r| ed and evaporat ed.
Crystalli zaiB)(msoiﬁtndnhef 3295mgilie rrimqi)wfrét- fy| elded 1,2 -
dl hydr o .I'lltlz)met ng)asu thle%dé X}llt : uflll)l j

e] [ 5 41di 2%25?53&@ wasa &\Mf&ﬁﬂé i S0 1o for & &EJ he ea vver@535
obt al ned niidtufehw aamablaga fol ertb addatanmﬁswefw&@r fTbbmoesmunt of silica gel

usi ng 39naterbivisse t "Ftﬁ “f‘l‘fe? ?‘éﬁé B “Ge The anal yti cal
e & “:T

sanpl e ‘Q?E% ydr té’?s onve sol ut i on of 1.42

g (30 MDlgie 1[r41 Ve Qim tenzisI mm'w’ny 78N - 5 - eny

thieno[3,2 2-&f t laZe hloe:-im QQiﬂydrm Sebh@b'haltib’r thwasuﬁédrogenat ed over
oflthiétBy¥

40 Reghié ld impleaie . fq sggar gé&?ﬂ ﬁg“ eric pressure.

The catal et RONA. iy P ek shod it R MACT© PLOSSCTS,

The sgesi Mﬁﬁtet ih 18 tnEl Cbf Wylere. l‘he cgde roﬂmitexbtamd jafferi evafic@ation of 25 pr opanol

The salt unaqrcdly:sd atessupcepastsljss fmﬁl ni2 rml che ang the 915191”2% ami no - net hyl
2, reflux for 1 rs aft ddltl Eﬂ?} ctxvat gﬁ‘ﬁsaz epi ne di mal eat e

1o ﬁ man ide the d the' filtrat p
as yel | 0 o)?a% Re re fn@fo ﬂaph er4§ of silicadl@Rlsing 4G @v)sanpl e was
' recrsystaldflemeﬁblﬁrmam idé. Fratiopacvotajning the putg forfipound were45 260
Ani nomet tppibined apd ev@nona}eﬁ ryst _lzatlme “;ﬂe resndPF drom Fgﬂgg e]

- chloro - methyl - 1m1dazo[1
[1,4]di a%eﬂézepme, mp l68——170°

Example 57
65 A solutlon of 50 g (0.161 m).of 7 - chloro - 5 - (2 - chlorophenyl) - 1,3 - dxhydro - 65



dimal eate (I g, 2 mmol), was partitioned between nethyl ene chloride and
aqueous ammoni a. The rret hyl ene chl ori de Iayer was dried and evaporat ed The
resi due—was at-06 Yo ; 3 -
in 20 M of 50 xyI ene. The sol vent Was evaporat ed under reduced
pressure and the residue was 50 crystallized from 2- propanol/et her to

yield | - nmethyl - 3a,4 - dihydro - 6 - phenyl - 3H - imdazo[l,5 - @

ajthi eno[2 3 - f]diazepine, np. 150-[err]. This material was heated to
reflux in*30 nj;of tol uene’ wrth 2 g of actr\{aﬁﬁgln'anganese di oxi de for 2 37
hours. The nanrgatre OXT0 ' ~TteretT v g VS, mv}}l‘%g
net hyl ene 58« ch -'I‘E : 300 % dl5lewas
Chi oMt 0gr aphed overoieets§ I oSendgor o roz 000in) @f i -
nmet hyl ene chl or| de. tetiaehlbridadi lmmﬂoblmtaemmg!d rep sndﬂmnrmr/eftqréhmrned and

t was filtered.
evaporated. Crystal f?&'!‘r?)‘i?Pefﬂ\‘UPna e%ym ed’fﬁ“b‘l‘ ot teb%%@rn angd the 5

recrystallization f %}? rtaet &ts‘%’u Lart’itl dtlveen 280 miPhenyl
- 4H - imdazo[l, 50fac ade. and 2

1 ai fdi &and r’ﬂltléredﬁ@'he dichidgomneltiané |

60 Exanpl e 56 A mi xtsqlutsmoﬁaﬂep?rai d, drigdy 8ndgvapdratgd.- Thittesidus andﬁheptec'dil 7dro -

5 - phenyl - f‘?;‘@llg 1%, Oﬂ\ ﬁ‘g@"r’?"‘g&r et °t _ mﬁ 5 penzentd
and 250 m of tet ra NOA Qb8 Wosample i fcamrbd "ba P Sabtiratopd with
met hyl am ne gas. te3|&h drofuran and hexane to glve ale yellow prisms, m.fl., 5272 6231

ORI 1 ion e (e ggﬁ"““"t?&ﬁ“r‘%ﬁ i Behi' O

was conplete, the mfaetzurrﬂmms\matsmmhg fRA1 hdiR itiwaEbubdlel i { ROF 5 th ufaﬁ;uteeﬁd The
i ce bath was then rdplné@(eldldf agr Weseadders IQMmffhedldﬂqromh@amedwtwmemm re was

1 of wat ev te
refluxed for g T ess 1l v:)as“:ils:m ?1’% é{ﬂ%% nea Q gpg&a 20
were carefully adde fori Q"hmv?ﬁ Blufed Weth dﬁdﬂ :et f"tr s 125.

washed with t et r ahy dhecfichiosomethibheefrictiort fra e nweure of:elhéalanda tro&nmedleagmfe 7 -

evaporated. The reS|c }rggs(zcr‘%&‘g&?%@ed ﬂ?‘omtr?é(;g\ym@ﬁ@her gﬁs‘ﬁ P\
yi el di ng 7 B l Orowas ?s(ﬁ'{r ana}ﬁ hxeratﬁetrofem%h rtog

e]l. [1,14] di azepi ne, y&fioR- pr tica

recrystallized from10 - yI ene-chl ori d% mp. 247-[err]. -

10 Nitrosyl chlorldevv% ntro€ geg % E!FI%& nojf Ezﬁ (0 O%Q) of 7
t meth

- chloro * 5 - phem{)henl r:zlool ﬁllg 1;1:)10 rﬁlo% g:trah;dr}(’)furan '

el [!, 4] di azepigwe i naddsD rillof afy berde ﬁl‘teole&linahlldi&ammddﬁa mﬁr vqaylsu leae

until the reaction Wagntd Mttenarcae@atdr « Agsotutipm esr(
m xture was partitid %ﬂ@%ﬁfg?““&ﬁtg“e;‘g’g& ﬂgl ifoé phase
was dried and evaporwa é'dired Wil g @Mich. The Foac 1jhﬁni5(ﬁ§é e fe@%d the

et her/ hexane yisl dedrezlp*tatelwlaowahed\ﬂmte atﬂydromrarranﬂdma dichiorom) ethan5 T-he phenyi

- - | eno - I, e egidu cry
FofHanawm s |[t2 aasd E,{azgé%éﬂ? %%pg%g %’rﬁ%ﬁ*‘g’ t,?z# Chfr%r%vla;n ';‘:.’67 7 -

Chloro - 2 - - E}Q& ﬂﬁhﬁ azol epin Hoff-\bﬁlte@’m 20

e][1, 4]di azeprma (32 g‘g H’g%ﬁ Z@ H'é'lmx% L 9 yé
ni tromet hane, 20 3 %p; &3§ 2R, g"?@ ]’ |
pot assi um t - but oxi de. a n 36! e TR Gl ot Aden bite and BELyUL €5
at roomtenperature chwfndeeWashlaﬂ»biedr faDrIOJrﬁlnm\fntrtZBBr arrobrheempeeamebahdosw he

reaction m xt ué®e Wafhl idecy s Elbbé%g{a@dla 49#10%% i Th@fm (!“iamll%lE‘e'tOrs@n‘écr d 45

and was partitioned Hel VB8 RO batsr, d;?eﬂq Qgg‘ﬁ A é ayer was

washed with water, drtexedtra hU@POF Fb orisdl vak ﬂﬁi‘ iily Ghshsd @t bme.d from
et hyl acefate/ hexanend d16y¢oe1bd1edrfu1m;eS7were @h#mmed toPdigness. diheyiotermediage N-

ni tronet hyl eneS? 5 Ritggafgrivative; was not fyrthergpusificd b“té’fas [edsp dRaBhFFR. 1t was S0,
purified by chromatography’ oveg 40 off Ekdmﬂasslgel ‘usi n% 10% (v/ V) of et hyl
g A et hyl ene CA 3'&@ al!;g m?lmhm ofgl?l; omsqg%%r de an{PW

crystals With m p.

l f id tirred at tem ure fo rs. The
30 A) A sol uti g9 of bl ’2°w SL"'Zmef s R atbonais seutton a8 WHEGOYoE 2 - g5
nitronmet hyl ene - 5 sodphe n yullfate lahdd evab%th&ﬂgq&&ﬁ crude] {ar:b;iﬁitdwaz epuirified | by 20 n1s
of ethanol was hydr gﬁqf gr 1%81 ll’ﬁiir 4 #l“a‘@?r/g(‘ﬁ{v acetgie iy ﬁkﬁ& Beric
pressure. The catal TSRy bShideh [E5 Shn A BTl uryreﬂi‘r .v%
evaporated. Thegoresp UQ 4 - benzodrazepme as light yellow crystals, m.p. 184—186° o 60
' ' Example 60

A mrxture of 3.6g(0. Ol m) of 7 - bromo 2- (N mtrosomethylammo) -5-(2-



35 was chromat ographed over 7 g of silica gel using nethylene chloride,
nethanol 35 and trlethylanlne inaratio of 13:6:1. The fractions

treated with mal e| c acid in.2- propanol Crystal i zatlon of the d| rral eate
salt from 2-propanol /ether and recryst allization from et hyl acet at e/ et hanol

—~. Yyielded 2 - am nonethyl - 7 - chloro - 2,3 - dihydro - 5 - 40 phenyl -
N\l H - thieno[2,3 - e][l,4]diazepine dinaleate as yellow ¢rystals, mp. 40
ZG [err]. B) A solution of- i%&% (I mol) of 7 - chloro - 2,3 - dihydro -
238 _aitroneihylene— 5= pheds 1H .- thieno [2.3 . olll A8diazepine in 3
m  of lpetldy.b)hydﬂo-f u.n aanxm;ime:hmd 30 onlaofsdmpthylﬁxrmamﬂé 9 nf3 og of IitMdum

al umi ng#e g an r mmu @.018 m) thEIF"aPnat APMer heating®to -
ref | ux fifeddiond ure Fa ﬁ ix ;mgﬁjgﬂ‘%d and hydrol yzed by

addi ti QB[del'hth ua W arpua ebyl mrt@amf@amﬁtda oud@sdimgpar ated-- by
fi I t r atbicarbonatg atldhe'afr F¢lb¢tad.e~aahpsl withawaseroand flissat memthju!@ewas chr omat ogr aphed

as des@l,‘;@;%g %ﬂl \fﬁl”%‘@s@d te ﬁﬁ%@lgrg %&ﬂg"&%ﬁ‘ll’g 8¢ the mal eate to

give 21333 hﬁﬂ-omet lene C Pyridy asaphenyl - IH- 50
t foi eno[l@htaleuoveﬂrbdiucd,]ndp 33319235&(&!(: kb edialysigic wamcpysta]l'npedf emr | - -
50 2 - terAhydraisran(ethanoly mp. @#-o348° (deg)-3 - "di hydro - S - phenyl - IH -

thieno[2,3 - ][I, 4]di azeplg_}% d| m?fl eate (0.52g, 1" mol ) ‘was partitioned

between rr%tmspsfsglggmée Ouﬁme { 3. Hisio 8Nyl ene chloride = .
sol Ut i @ihywRsS- @ ropNehpl) am 1,4 Nebenesdi atﬂne/\/ﬁm&%ﬂ’t&d to reflux for |
hbur vmdidhl0®016ethﬂneoﬁasnr¢a&dh ith% g (00®l9t m))amfe:hﬂuceoaenucl@c:m ofisxyl ene. The

crude fies f&rﬁ t?’ ‘é'L“F Vas ed pressure was
dI ssol \szﬂpo gﬁ arbo s?lutlon g%%g e?‘ Hldl lr %{hmagﬂgd to reflux for

-1/ 2 hmslli'azr)&fallﬁéd ﬂlli mXtur® ofaxcﬁlogo haaetand/aé;a tagigamese di oxi de. The
n%Ehganéh'eﬂd-I 1 dilydygars’ (P efludrephemied - GﬁﬂuomdetMGomth!lr-aHe was20evapor at ed.
The r edi*quisn éaz?ﬂ‘ﬂﬂo‘ﬁéla SHehPhBE TSy BrP- 340145 | | ca gel -using 4% (v/v) 60

of ethanol in nethylene chl OfilaflBte d7"-actions containing the pure cogpound

were 60 aoXontitn 8N LOBREA ) oF G - (I}rmﬁi@hhnyr)atnsomnlgﬁrot I‘ve- resi due from-
/hed@a-n@-l |lé -d:@gzc@laze 12) gnd tetra drof - 4H -

|?§i dazﬁfaﬁg £ ?gﬁl% our ig ﬂ%erq gty samqbn-wg[ errP Ex_anpl e 57

phos rruﬁ'lblﬁﬁdl@ ch egwﬁ (2--
Chl or opitered] yoncerkrafed-todh bwyallr wlume & ether3as added. The solid was
" 527, tfred and recrystallized from a mixture of dichloromethane and: egl;erﬁ.gwe X-hi-enol 2 3 -

0[1 4] i Jyatop TYJQ%hl{e%ﬁo@esﬁ mﬂl{ff in9) - RPoPRBY PRy st dran aftl 300 M of

dry benzenes sonca 7641(0:433 ) dfqﬂr&@&tﬁhmrifeuswhmm a6 dmsthiaubbl ed in until the
sol uti csnlfomb vaatcooled @d)°amderatrmlaud then Sdfg @Q1ym) 353%950 mof titani um

d tirri €
t%rac : %‘?ffdtf gl € i OGQQXFM a)dﬂ%g?" ng anaeo}'ggg 2dtied and the
rpholino S
reactlorhevn?ee&u n semﬁdd for Fhﬁs detheppduaddeintocss] omkndvc&e:ver al times with hot

tetrah Qil'qurrl tle heaumepw t"éEe ed The residue
faniey paegen i aﬁsﬁ 0 il 4ot vater and
fi ter sldu‘E uﬁﬂﬁﬁﬂi‘lte beaglisa Mtnlmx faemaf ne didi ed and evapor at ed.

Thi s redledw@vaad -dihpdrp ¢ £oR piluonapbenyl) - 7 lodovﬂernsrm:sﬁwly@t-dﬂ-l zed froma mxture
of tet rlﬁWFQﬁW%W antglley Hﬁ?‘i‘b‘b Ry 26— 10 chloro - 5 - (2 -

chl or ophenyl) 2 - nethyl angfgpte BH - thi eno[ 2,3 - e][1; 4] di azepi ne. A
s¢ipl e wasn paeerrtmﬁtmdmlit&ﬁl cfo@uamaigahg/&mwihgﬂmeanemsxt ure of tet4shydrof uran
and hexane to give pale yellow prisms, mp. 259- ;{eemf] A mxture of 40 g

(0.:123 8mj Chloror- -1 cimkthylo- 6 -52 - f(u@mphehborﬁphenyl ) - 15 met hyl am no
- 3H - éc ?R‘?JO?ZSHS -l #lbgyzediasepine faleateno ni of  d}- gﬂ ronet hane and 15 350
ko, of admep%ltae,qng Hdfh hydfoxkRt h and nit rosyl™ chl ori ste was bubbl ed

in for Wﬂerﬂﬂoﬂu{j&ﬁoﬁ\qu]ﬁdstl rring. After | hour it wasmbubbled in for 5
_.mnutes nore and ggen 600 M of water was added slowy. The di chl or omet hane
a

ow it
| ayer WS .f§§‘ o S dg 15 29 Qalfl R fniddRb Ehers At 0VEr anhydrous .
sodi umggallif Fhth 1.5 1 of béhzfll HdoBSISwas bA&dOnd Was di ssol ved in
dsshl ordﬁsm&tddaw&h adtiekinfgl I'lthermlhtto I WasQ he;dOﬂlo edfto &0l Eb(]‘?blﬁl |- J$his was el uted
t - .-
WI t h dllml azo[l gmﬂenzcg@e;%#galggeﬁggréy agex t§| :'l gﬂ?&ﬁi r;.rt? (I;' ’
. 't nitrogen and stirred until completely dissolved. The pH was now- adjusted to

3.011.0, preferably 3.0+0.5 with a combination of tartaric acid buffer and sodium .
60: hydrox1de solution. Sufficient water for injection was then added to make a total 60



t he di chl oronet hane fraction froma m xture of ether and petrol eum et her

gave 7 - chloro - 5 - (2 - chlorophenyl)- 2 - (N -nitrosonethylam no) - 3H

- thien —; i ' c-0re-produ i om-the-—

ether fraction. A sanple 25 was- j'eérystallized for analysis froma

m xture of ether and petroleumether to give 25 yellow prisms, mnp. C

104-[err]. Exanple 58 A solution of:6.8 g (0.0255 m of 6,8 - dihydro - 3 -
et hyl - I- methyl - 4 - phenyl pyrazol o[3,4 - e][l,4]diazepin - 7(1H - one
in 125 m ‘of d@/ tetrahydrofuran 30 450 m of dry benzene was 39 :

cooled in an i-ee h—3 a5* = 5 Co
was saturatég A soI"B.'I!1 r?t a9 'lB‘f TQIS '“B E%Tg;@fﬂt Teg P'&Bh QaeﬂlFa@hﬂovthe in-
e °§tai“ f54f§- and after 18 hr at

20 m of Menzene wad™t rflzéaﬂ’é’a dot
roomtenperature the ni xture was refI uxedekmpled M nutes. The solution was
cool ed, -and treated waAttabldt figrraflationeontiintngrirafllowing imgrediens: was filtered and
the 35 precr pltate was vvashed wth tetrahydrofuran and then-w '

t h -
di chl or omet hané corrial n | 1 trat at ed top%frtﬁlhlé s and -
fySafiege Eer@?gﬁ |

the residue was cry ggzg‘,[rl z’@' Srebl “and et hgly m
recrystallized fromlacteiext ure of d| c oronet hane and et her to oi3\sem

ethyl - 1,6 - Ei(ghydr(i?m Starch et hé 7 - methylamno - 4 - - 70.5 mg 10
phenyl pyrazol o P’?gfm %Tg?“é& B‘f"ﬂ‘e as of f-white prisms, mp. %(8 |
218-[err]. —_—

40 A sol ution of 5. erogu (vmghirgg n) of 3 - -et hyI - 1,6 - di hydrozosolmg met hyl
- 7 - nmethylamno - 4 85%3 0I034 hl14]d|az ine in 100 m

di chl or onet hane and aﬁp4 ‘Eﬁlﬁwg cogrggtarc% 2y

ni trosyl chlorisde WaSegbld rﬁl sﬁaﬁé am;d"tabl ran@-t’pa §s8@hrough a 15
tenmperature, nitros ybmmﬁmtmg m@ﬂhlr@rTrdmlm “lasrbhirmﬂ td thefnoxer aud raalsieried ota |

mn. The nmixture Waé”aéq:llntga Ei‘}:g];lp Hl MOISt RAss Was pgs gwg ta l!‘ged :
"nto 200 1 of | co FAAL SRe TR rﬁ"r,:rna;r%r“ifé@zr bas r‘ &f h 100
m of water, d0ied m&rn&rﬁag«cﬁla@u&ré faaitﬁet Ough 106y
g of Florisil. The Florisil was thoroughl washed vvrth et her ~and the
conbined filtrates vverg’tg 18PRE ftﬂm cgmg ﬁﬁ di ate N- 50
nitroso derivative was ho fur er puri ;] I'n the next step.
50 Exanpl & 59 A mixture of 3.3 g (0.01 m) of 7 - chloro - 1,3 perdtabirdro - 2
- nitromethyl gpe -- 8 ~Cllbenyb --(22Hluordphényl) benzndhyzepi ne 4-oxide, 3.3 m - -
of phosphorus richlori de‘"‘éa;aO[BéO aj . 4ih¢nzadinaspine maleats| or i de vvas255ﬁO|mg ed at 25
room t enperature forc‘,?tl SouEs. The 55 sol ution was washed wi$4p018s
aqueous sodi um car bongh&iwsDstedrken,  Was dried-over 55 sodi um sispgne and’
evaporated. The cr ude product -was purified by chr omat ography g of
silica gel using 10&%‘8}’\(?)8 hipt hyl acetate in nethyl ene  chlori drpoor)n@

conbi ned cl eampf racwapp,s, Med & Glidat al 11 zed from met hyl ene chl ori de/ hexane 0
toyield 7 - chloro - 4; hlorod-l éW(@r. Auorophenyl)i 4H oniﬁadzym;snem 415enzombhepme 60
2H - 1,4 - benzodi amii?i“‘ aaevqeii ith layt@rq ooy slagchtand magnesi sﬂeameuem]itabre

60 Exanple 60 A rix 3‘,;;@; l;m,fgjwmbl ¢dby passiggfhro ough & comminutin

ni t rosonet hyl &3i no) the sfugs wé commmu@éil to a suitable mesh size and mlxed well. The tablets : 35
1,527,131 were compressed at 4 tablét weight 68[0@yn’gl dyl) - 3H- 1,4 -

benzodi azepine, 30 m of dinethylfaormam e é : of nitromet hane and 2 g
(0.018 in) of potassi Uﬂ“cﬁpsﬂl&“@?ﬂdﬂa@no%ﬁnt& TII’t 8foﬁgwm 1?1 ik gpperature for 15
m nutes and then heated up sl owy. When thé tenperature reached [err] the
m xture was cool ed and neutralized by addition of glacial acetpeccapsule

acid. The prodftt whs (EJT"E?@I p‘?iﬁg % phetall) t-i lon mefhys a#lrat ed aqueous sodi w4
5 bicarbonate and wag, W@&T Eﬁz%‘%zFP‘%Pé’Fat&nd di ssol vé@ e

met hyl ene ,chl ori de. ca'.ra@taeﬁ ution.was-dried over sodiumsulfate3;pe
and--evapor ated. Cr¥aeallization of t he residue from met hyl ene 5 mg

chl ori de/ et han yi bromp - 1,3 - dihydro - 2 - nitregethytene -

- (2 - pyri dyl?é fE—Ptdle?mﬁht benzodi azepi ne as-a 10 . - light %?él‘?gow 45
product, mp. 232-[e#sgrefackaicas)folidwes anal ysis it was recrystallizedfrom 10
t et r ahydr of ur an/ et ham(g Ghiqo -2610-( erﬂt]otadxlagn)g) - 1 < methyl - 4H - imidazo[l,5 -

glebfo lowmé mére?iggte

]benzodlazepme maleate was mixed with the lactose and corn starch in a
suitable mixer. The mixture was further blended by passing through a

50+ comminuting machine. The blended powder was returned to the mixer, the talc 50
added and blended thoroughly. The mixture was then filled into hard-shell gelatm'
capsules on a capsulatmg machme



Exanple 61 A solution of 2.8 g (0.00932 m) of DL - 2 - am nonethyl - 7 -
chloro --2,3 - dihydro -5 - (2 - quorophenyI) - 1H- 1 4 -

(0. 01 19 rr) of - trlfluoroacetlc acid- -.,: 15 anhydrlde and after 5 mnutes
the reaction mxture was washed with 15 m of’ a 10% pot assi um car bonat e
s_ol ution, dried over anhydrous-sodiumsulfate and evaporated to dryness.

e residue was crystallized from di chl oronmet hane and was recrystallized
\5\ ga mxture -of d| chI or orret pgse 3gnd hexane to give 7 - 20 4 chlPoro -

'-'UIIIyUTU_. e - g —— - - ol - st

20 1,4 - bepzodia alkx E@ p: 140[err] Exepl e 62
To a sol utionB° FPmu'l%iﬁ,% Etﬁmfﬁﬂ?ﬂ OWIR% ﬂlgrrgﬁ%ef'uorophenyl) 1,3 - @& hydro
- 7 - iodo - 2H - 1,4 - benzodiazepin - 2 - one in pkéGapsdle of dry
t et r ahydgof Onlage nes @5 fluorophagtjed! 1.ntetigyl: ¢ FHO39 n) of 54% of sodi um hydri de
undér ar §on wi. imtidagell b r a]lHgfbenzidinzepp® madeate i on was refidmed for 5 hour,

cool ed t of@%e Jon, @nd. 10.8 g (0.0422 m) of phosphoro (S)niﬂ phol i dic chloride
was adde ach 'PEr- 18 hour's the solution was filtered, scgpcentrated to a
smal | volune and ether was added. The solid was ——— filtered and
recrystafrmat%’@'? oma m xture of dichloronethane- ana 0e‘E‘Iﬁer to give 5 - 30
(2 o fI uqfagpggg}g‘y )s folldws . | 0d0 2 - bi s(nor phol i ho) - phosphi nyl,gxy --3H -
1,4 - 30 benzoslbmzepl N asuvdpheaylpl- at esnetmp4m94m{deidn]s -A solution of 27
g (0.443 aﬂ%ﬂbﬁzmmemgetmw was dn’ﬂtho fcbs foxi de was cool ed
o [err] i Btk T e By e lypm - - hyar de
wasysadde Gt thd Bidnibd Hibrod ésvaamé@am néremﬁr he thg mixture 35
was cool egpstiles pret cipsalagh a mg (0 066 m- of 5 - (2 - uorophenyl) --7 -

iodo - 2 - bis --..35 (norpholi é{ﬂf hosphi nyl oxy - 3H 1,4 -

benzodi azepi é:) on . was sti rred for 18 hours
and t hen poﬁpcg‘gyﬁefﬁogﬁq&gmaéohlace and- loﬂl&n{g w&?‘igh ‘cont'ai ned 15 m of acetic
aci.d. The nmixture .was. filtered, the preC| pltate vvaspewanslllssol ved in 700 m
of M chi @r-oPtbethariet yimethylye - Chefluonephibmd) v#H h 300 m _of 40  2ater, dried
over anh*drous‘"g??ﬂ‘i’[% §Ull’f'lgf'¥°%\‘ﬁﬁp'€9§&l??‘§t ed to dryn Eg The 40 residue
was crysfca,frf'gtglaq and recrystallized froma mxture oo Echl or onet hane and
ethenalcto give 2,3 - dihydro - 5 - (2 - fluorophehmg) - 7 - iodd - 2 -

214-[err]

nitronmeth _IH - 1,4 benzodi azepi ne as yel | ow RT3 bllb
- - -2%xamIPl F)flﬁg A parenteral formul ation  ¢cC |n|ng %fhefollovmng
-ingredi %&Ereparedastollél\{% --- per m-8 - Chloro - | - rrethyl -6- (2 -
fl.uor ophenyB)- Chigkbi -- 1,4 midiheezinf - 65 € -afljdrophbiydnz4idi-ameipidlEs Fal eat e
1.0 BGHL’ ‘F 3 e malecate was mlxed w1tl‘i lactose and corn starch 1;1 a 0.15 m
€ I a
- 0. 30 T grﬁl QS:F erﬁ“éllfle @ﬁa b el er e g 30
50 ndéd Hﬁhﬁgﬁlyofh miXturél was filled into: hard-shell gelatin = - . |

m was plcm:saleseoh asagfsalbtingwsachiner 10 |i-ters).’ In a clean glass or

gl ass-lined vessel, 8 1 of" watEe(r fgr i'njection were heated to [err]. It was
then cool ed,tg,50- &;ﬂﬁJllt:onacGH’taﬂmn? tﬂe fﬁlo@ggg‘&hdgh&ohol was added and 55

di ssol ved vvlth stirring he: so utlon was then.allowed -to cool -to room

55 35enperature. The 10.0 g of 8 - .chloro - - rretmybapsulé - (33--

fl uor ophényCFh)loro -414 ~ dimathglaz®f @ uorfa)}lﬁliyl)llr]%{aﬂzodl azepi ne nal eate were added
under . Lactnos‘ﬂ'!‘ﬂ??‘g' S aHH]PB‘&é‘ﬁ“&ﬂlﬂe alepited until c €tely dissolved. The
PH was neWn ggychlsted to 3.0 1.0, preferably 3.00.5 V\g-,t:ﬂga conbi nati on of
tard@ri cTalei d buffer and SOdI um 60 hydr oxi de soI utsimg. Suf f4PC| ent; wat er
for inj e%tlon vvﬁs then added to make a total 60 —39—

1, 527, 13fotal Wei " 225388 yol une of 10
liters. ;Dbgﬁregggdjggggnbvyyas then filtered through candl e, filled into, *
suitable si&e oul legk; fywdwed6w(ah fhiotapberot) -odHI - dmilhadl,5 Exanpl e B

alll ;4]benzodiazepine maleate was mixed with the lactose and corn starch in a

45 suitable mixer. The mixture was further blended by passing through a 45
comminuting machine. The blended powder was returned to the mixer, the talc
added and blended thoroughly. The mlxture was then filled into hard shell gelatm
capsules on a capsulatmg machme _ .



A tablet formulation containing the followi ng ingredients: 5

per tabl et 58- Chloro - 6 - (2 - fluorophenyl) - I - nethyl - 4H -

i m dazo[4+5——a}|l4]benzodiazepine-mal cate— - e T b “S— —
113.5 ng Corn Starch . : 70.5

ng 10 Pregel atini zed Corn Starch ' . : . 8.0

ny 10 Cal.cium Stearate -
3.0 my Total Wi ght 205.0 ny 8 @
- Chloro = 6 -4(2 - fluor Ophe_ny_l ) - | - ngtbyls- 4H -. imdazo[l,5 - 4\

a] [ 1, 4] benzodi _ -
15 prefel atini zed corn.starch in a.sﬁ%?!‘?‘ R size pixer- and passed
through a* 15 conm rmfﬁ%[?bfwgﬁi!ﬂ’e@“%“%hﬁ ‘5493'"‘&/6{%8'?65 M ned to the mxer

and noistened with water to a thick paste. The npist nass was pagsilet

through a comm nuti RY EMGHI-NG Adichelh§E- 6D(S1 Nréphehyds- aer e dried on paper
lined trays ats[err]. Theinddazeld,5graiihdlbeszodiazepine atalgateed t o0 t he %ﬁ%ggg, the s

—COTTTStarci and

cal ci um st ear ate wad-2@l@¥fed and m xed 20 - well. The granul e}y

conpressed at a tablﬁﬁfg"n. Ifﬂ?ge afe 200 ny. . - 20 Exanpl e @5 hgbl et
formul ati on containing the ofl owi ng ingredients: per tablet 8——cktoro - 6
- (2 - fluorophenyl )Total Weightet hyl - 4H - 25 i mi da2®f}40 me .

al[ 1, 4] benzodi gazepi ne_ nal ) 25. 00 ngy 25 Lactose '
64.50 ng Corn @t arch' ™ gr?pgﬁér?;s-f(l)go‘-’vii'imethyl - 6 - (2 - fluorophenyl) - 4H - imidazo[1,5 - 0. 00"
my Magnesi um St ear at[@4lbenzodiazepine maleate was mixed with the lactose, corn starch(angy
Total Wi ght . magnesium stearate in ‘a suitable mixer. The mixture was fuf@ar Elgggﬁnbgo

P g through a comminuting machine. The mixed powders were sl _
was prepared alss f ol lt%gg'co ressingﬁﬁ'{achin{e-and the slugs were comminuted to a suitable mesh 15

30 8 - Chloro -~ 6 - sz¢ mixed! Wil TRQBNLs)were ddthpressddl 41 aziablet, eight of 100 mg.

a] [, 4] benzodi azepi ne- mal eate was ni xed til Ila tose, corn starch and
nmagnesi um stearate in 3 sMiet RRkGIafidn&dnt -%ﬁétmgigu,{ng i@édignysrzt her bl ended. by
passi ng through a comm nuti ng machi ne. The m xe powders were slugged on a
tabl et conpressing machine and 35 t he sl ugs were conm nut edet tablgt
suitalile’neshosi ze sanGhioioceti4 welinhethyTh6 -t(2bfle¢rome®P) wéHe conpressed at a 20

tabl et wei ght of 100 Enidagolles {1l 4bepaadiagenins Mttt i on cont ai HhE8t he

fol | owi ng i ngredi entéﬁ%ﬁ’@%arrcl,capsul'e, 40 - 8 - Chloro - 6 - (2 -lf};gjglgg
fluorophefyl) - 1 - Pregeifinized ¢bin-Starch 40 i m dazo[8lQ mg-

al [ |, 41benzodi2azepi nEal¢iem Steagate 25 ny Lact ose 3.0 mg 25
158 ng Corn Starch . . - L o 37ny
Tal c = Tq_tgl Weight . _. %OSr.T% mﬁ5

Tot al Wei ght was prepared as follows: = - :
45 was prepared as f: llﬂ?w§h|°8’ = 18h] dimgthyl 66 - (%E fluo
b

luorg |
methyl - 4H - jgri daz(ﬁLﬁ% T

- 225 g -
hiogp - phepshotthy midazoi.s.
. c cofn ‘starch a
oot il S e,
| act ose and corn st ihdting mathihed Thémixiutewas retifediiothd hikerdad mbistehdubwith
bl ended by passing twatgutpha ahisl) paste. cthennoisit inarg wea hassed thrigd 4 cemui tigﬂowcler
v et urhed 10 1 e MERE Ao Bt e AT X A IO The
i xture was thon fi E AN relied ald olecaidhas himg. Capstl ati ng3s
macni ne. ) )

ggr E)éggg {Jle eE A capsule [ %g.rrcr}ljtle%i o?rplulgtcl)or}lt c%lng,?ﬂg’ &15 ?olli)v(‘)rinlg ?ﬁl\gﬁrerbgenkspgr edients:

' o : ‘ : per mi
8 .- Chloro - 1,4 - dimethyl - 6 - (2.- fluorophenyl) - 4H - S
- 40 ©- ... imidazoll,5 - a][l,4lbenzodiazepine maleate . 1.0.mg 40
Benzyl Alcohol - -+ - S : - 0.15 ml
Tartaric Acid Buffer containing Sodium Hydroxide . e
Water for Injection g.s.ad. . Iml

was prepared as follows (for 10 liters):
45 In a clean glass or glass-lined vessel, 8 I of water for injection were heatedto 45
90°. It was then cooled to 50—60°, and 1.5 1 of benzyl alcohol was added and
dissolved with stirring. The solution was then allowed to cool to room
temperature. The 10.0 g of 8 - chloro - 1,4 - dimethyl - 6 - (2 - fluorophenyl) - 4H - .
" imidazo(1,5 - al{1,4lbenzodiazepine maleate were added under an atmosphere of .
50 nitrogen and stirred until completely dissolved. The pH was now adjusted to 50 g
* 3.041.0, preferably 3.040.5 with a combination of tartaric acid buffer and sodium
hydroxide solution. Sufficient water for injection was then added to make a total
volume of 10 liters. This solution was then filtered through a candle, filled into
- suitable size ampoules, gassed with nitrogen and sealed.



8 - Chloro - 6 - (2 - fluorophenyl) - 1 - nmethyl - 4H- 5

imdazo[1,5 a][l, 4] benzodi azepi ne nal eate 50 ny 5
Lact ose : : 125 ng Corn
Starch L 30 ng Talc 5 ng

Total Wi g 210 my 10

WaSSpEegﬁlrorr!!m”@"mm,m,"orophenyl) -1- nmethyl - 4H - imdazo[l,

3 ;2 4] benzodr azepr ne rral eate V3 {grlxed with | act ose and corn gptar cg/l

comnnutrng AR WE CL Ml& powder was returned to the nixenethe talc
ﬁgfa,ﬁﬁo ﬁp'iﬂﬁﬂr“&ﬂ?g‘ﬁ |"gf!*d=‘zr’h‘es {4 diszepipgeompoprdsd i nt o hart- shel |

gel ati n capsu es on a capsul ati ng machine. Exanple F A capsul e

formul ati on cont ai ning the foI I fengredients: per capsule 20+ . 8 -

Chloro - 1,4 - dinethyl - : (ZNITT uor.ophenyl ) - 4H ( 20

imdazo[1,5 - -a][1,4] benzodr %r nel ,n'bl eate - 50 r?g Lact ose

125 nmg Corn Starch - A/ ' ' 30 ny

Tal & wherein A is _ : ' 5.y 25

Total Wi ght . - | 210 ny 25

was prepared as follows: 8 - €ff<Nio - 1,4 - dinethyl. - 6 - (2 -

fl uorophenyl) - 4H - imdazo[1l l|§ - al[l, 4] benzodi azepr ne mal eate was m xed

w th | actose and corn starch |n ‘a surtable m xer . The m xture was further

bl ended B& °§’ﬁ k°")i‘°l‘it°c§ Inbsti ‘hﬂ@ rldS’Fhe bl ended powder
was returl1 3% h&bEcph; gm%&ga glg‘sthoroughly The

m Xoure \sﬁisn%nehl;ﬁelnyll I’tiyﬁd)h titgRY Pyidyl, Caa@SU es on” & Capsuh)atr ng
machi ne. Exanple G A capsul e for mul.ati on containing the foll ow ng
i ngredients: 35

per capsul e 35 8 - Chloro - 1, - di met hyl - - (2 - fluorophenyl) - 4H
- i m dazgd{ selested f@}r{thetz}@ewpmmagepr ne rral eate _ 25 my Lact ose.

158 gy Cor n (&t ar ch ®) © @ 37 my 40
Tal ¢ o o : ' .,- o 5 ng 40
Total Wei ght‘@gs. x : . 225 ng was
prepared as f . 8 -mo - 1, 4metﬂ§’| y(2 - fluoroptenyl) -
~4H - imdazo[l,5 - a][1, 4] benzodi azepi ne nual eate xed with the | actose

“"and cornws:mrmmumh;adreﬂ@n, hal6géh ﬁlh‘bﬁciﬁhkﬂ,efnﬂua_ﬂaﬁlemypﬂlWe@ angg further blended

by Ipassi Hepstityed dgtinog amino, hydex ﬂlsntl |0 Wnadkann XTﬂB'db:Igemded powder was
retur ned ﬁ S mtlgwr :.101 .gg’u e ellsl‘l rom I'Oll consrs%l y The m xture
was then " Into ge n capsu B _ ¢ ul ati ng nmachi ne.

: (e) )527 131
4I Exanple H A t abl et forrrul atHon containing the follow.ng i ngredr ents: per
tablet 8 - ChlorOx—1v@ - diEtyt - 8- (2 \+uorophenyl) - 4H - 5

i mdazoll,5 - a]:{l,' zodr azep™g naleate | 25. 00 ng Lactose
64.50 ng Corn Starch Rg Rg O 10. 00
g .

wherein V=hydrogen or lower alkyl,

20 R (:] o B 20

is selected from the | group consisting of formulae (a), (b) and {c) above, R, Ry, R,
- and Rg are as in Formula I above, and Ry is hydrogen except that in Formula I
with A having structure (f), R, is not nitro and R is not nitro substituted; and
- 1 pharmaceutically acceptable acid addition salts of these compounds and’ analogs,
25 which process comprises 25
(a) for the preparation of a compound of formula

: I| ' .
. aay
. a A \
wherein A is - S ' :
e
Lo
R¢ O



Magnesi um St ear at e 0.50 ng Tot al
Wei ght 100. 00 ng 10 was

prepared_as follows: . 10 ..

8 - Chloro - 1,4 - dinethyl - 6 - (2,- fkuorophenyl) .- 4H - |mdazo[1 5 -

al [1, 4] benzodi azepi ne mal eate was m xed with the | actose,—Tctorf—starch and
magnesi um stearate in a suitable m xer. The m xt ure bl ended by
passi ng through a comm nuting nmachine. The m xed po M!m’r on a
15 t abl et corrpreSS| ng machl ne and theli J,Illﬂs wer e.€o 4
sui tabl e mesh-4315- Lers ed at ata-b-l—e-t-—
wei ght of . 300 ny. Ex&mﬂ:eRi and R«aﬂyt et inf Eormuladtabove andnt ai ni ng the foI | owi ng

i ngredi ent's: per tablet 20 -,8- Chloro 1,4 - dinmethyl - -(2 -
fluoronmethyl) - 4H - © 02000 me [1 5 - al [1,4] benzodl azepl ne
mal eate - - 10

113. 5 ng ‘Corn Starc if selnged' F rom theegroup consisting of formulae (a), (b) and (c) above convertmg 0.5 ng

orres‘g& nding compound of formula 1 into the N-oxide thereof, or

Pr egel atinized Corn. verting a compound of formula IA into a corresponding cﬁm@oﬂfgi a5

Cal cium St earate, formula I wherein R; is alkanoglo;qé by n}etlllod}sl knowrﬁ in thf:kart

25 Total Wi ght : - (c) converting.a compound of formula I wherein R, is alkanoy n% My was
R dro

pr epar e d as fol | ows ko ;ponrlg{ihllg compounf of, fotmlanalet'leﬁ'elP ,regresen&szhy H enyI ) -

4H imdazo[lib' - a][ 1(d4]fdnep"ramdhgaepmp®nnmlfwmelawas m xed with the | act osel
corn starch and 30 pregel atini zed corn starch in a suitable size mxer .

and passed through a 30 comm-nuting mack I\[wél 'Tzhe m xture was returned to
the nixer and noi st ened with water to a-. - The noi st nmass was

passed through a comminuting machi ne an Di St . ranu? es were drgieg on paper
lined trays at [err]. The dried granul es™V e— ef'urned to the mxer, the
cal cium stearate was added and m xed 35 | .- The granul es were
conpressed at a tablvalereteRQIN,;, R, RZQQamJ S 35 Exanple J A
parenteral fornulation containing the foll oy g ingredients: per m 8 -
Chloro-14-d|rrethyl-6-(2-f|uorop I)-4H-4_0 : S

i m dazo[l 5 - a][l, 4] benzodi azepine nal eate" 1.0 ng -+ 40
Benzyl Al COhOI are as in Formula [A but R, is’ not nitro: and Ry is not nitro subsituged, reflucingra ar ?5

B o o S ot bRt 0 0:5, 20

or glass-lined vessel, 8 1 -of water for |n11ect| on were heat ed to 45 [err].

It was t.hen cooled to 50-[err],. and 1.5 1. olf zyl -al cohoI was added and
di ssolved with stirring. The sol uti on vvas aIIovved to cooI to room
tenperature. The 10.0 g of 8 - chI oro - 1, 6— dlo]:ethyl - (2 - '

fl uor ophenyl ) -- 4H - i m dazol | | azep| ne rral eate were added
under an at m)sphere“bfh ;;f,sepg“d' @?ﬂi %‘]p@ ?‘L conpletely:

di ssol ved.. The pH was B 0 pre erably 3.00.5 with a

conmbi nation of tartari- c aC| d buffer and sooﬁlum hydrOX| de sol ution.
Sufficient water for injection was then added . te nake a total vol une of 10
liters. This s® ution was then filtered th_, ug a candl e, f|IIed |nto

sui tabl e .size anpoul es, gassed vvlth nltrogE;n aRd, seal ed.

1,527,131
process for (e pregt fa;:msmmzﬂmn iatiic %m%@n’nf@ﬁm%bs o
the general fornula F vertmg a compound of formula IA wherem Ais, .

| ok

) 25 to the corresponding compound of formula I by ox1dat10n of the secondary amine 25

of the 5-position, or _
(h) cycllzmg a compound of formula” -

=0 Ry



5 wherein Ais [err] [err] is hydrogen, |ower alkyl, phenyl, alkoxy
| ower al kyl, substituted phenyl, pyridyl or aralkyl; R2 is hydrogen or
lower al kyl; lerr] is hydrogen or |ower alkyl; fr:\rrl is hydrogen,

al kangyl oxy or hydroxy; [err]. is phenyl, .ono- substi tuted phenyl di- 10
substituted phenyl, pyridyl or rmno-substr tuted pyridyl, and

10 [errl m the group consisting of (a) _ (b)'
(c) |“|“Imﬂ|“w1mmm] wherein R4 is hydrogen, halogen, nitro, cyano,
AN f_I uor (‘)rref hy'1 | oter *al kyl, ]]52 substituted am no, am no hydr oky

: ] X ’31' —~15..chlorine . 4\rnp_e or

A

() .
dl ne; aMekeih K SRPRQ'RQ&QTR,QR:ds%fmtﬂ&kbdacoﬁ@s%bﬁlﬁ&&oh@&ﬂﬂfofcorreSdel ng to
formul a rorhulalv\berel n Ais selected fromthe group consisting of (e)*
(f) (i) for preparingcp cqmpopnd offermul;IA/¥herginglésn or | ower al kyl, 20
[err] is selected fromthe group c,onsrstrng of - fornul ae (a),. (b) and (‘c)
above, [err],[err], [err] and %& %are as in Forrrula | .above, and [err] is
hydr ogen except that in Fornmui th A having structure (f), [err] is not
ni tg 0 and@hdreinry isi Iy drogén or Tower sluﬁstemttingeadqormmbnqhhawmmud otal | y saccept abl e
aci d addforinela I svithtethylshe exideses p ??@%e pﬁtf P&l?farcegéa L?BS acid  whj ch process
COI'TpI’I Segatalyst or reacting a correspon mg C mpo ol Tormu . 25 (a) for the
preparation of a conpound of fQIr a & A wher ei:n, A is [err] = 43
1,527,131 [err], [err], [err] an fr] are as in Fornula | above and is

sel ected fromthe group consi, . formul ae (a) fd’% and (c) above
converting a correspondi ng c a,forrrul a | |nto the N-oxi de thereof,
or 5 (b) converting & c o d of fornula IAinto a correspondi ng
conmpound of 5 formula | wherei nfs is al kanoyl oxy by nethods known in the
art, or hdre@Ryy Ry, RN, andcompound of fornmula | wherein Rs is al kanoyl oxy
into a correspondi ng conpound of rmula | wherein [err]. represents hydroxy
by met hods known in the art, or ' (d) for preparing a“?:orrpound of
fornmu err] [err],

[err], [eraf)lasﬂgrf’m Ehcﬁréﬁfﬁh%lﬁéﬁ t‘gﬁg ook %ih iy V%ﬂ.'é‘,‘?“a’ Hél yini tro and {err]
IS not nNighs Stuﬁddbﬁﬁdnbllsﬁnﬁﬁh and cylGulstifised ethanolamxesrwndr ng conpound of

Formul a 1, @O converting a ketal group’ present as R. sq E‘)ﬂtd@h?ﬂratl ng a conpound

of or rrul"a'dﬁwbme‘ihéﬁeﬂ“‘% e igofr ggkem?%sg di n ouldd of %ormula
s t 99”1)

I, or (PGSR ENbai e e ey ,ﬂ% RIALAIGohbES areat R 20

[err]. () dehydrogenatmg a compound of formula : 20 wher ei n R , Is acetyl,

mesyl or tosyl, to the correspondl ng conmpound of forrmula | by treatnent

with a non aqueous base in the® fece of an inert solvent, or (Qg)

converting a. conpound of fornul wherer n Ais. [‘%WI- 25 to the
(ﬁl

correspondi ng conpound of. fo a | Xy %xr dat i on of the  sécondary amine 25

20 wherein A is : ' - 20

are as in formula I but R, is not mtro and R4 is not nitro substituted, to a

25 ' corresponding compound of formula I, or 25
(m) converting a compound of formula I, wherem

G—I

represents an ammophenyl gro (F into ‘the correspondmg nitro-, cyano-, chloro-
) or bromo-substituted compoun
30 (n) subjecting a compound of formula I wherein & is acylamino to a mild 30
hydrolysis so as to obtain a correspondmg compound of formula I wherein R, is
amino, or .
(o) oxidizing a compound of formula



of the 5-position,

1,527,131

[err] and [err] e e s Sa
1, or (i) for preparing a conpound of.fornila | A wherein Ais [err] 5
wherein V is hydrogen or |ower alkyl, reacting a correspondi ng conpound of

5 formula | with ethyl ene oxide or propyl ene. oxi de
Lewi s acid catalyst or reacting a corresponding conp
[err] whefein ﬁfrr], [err], [err], [err] 28h 159 o

are_ac 1in faormila I,

or (h) cyclizing a compound of fornula [err] 44

44 wherein [grr], [err], [err],

10 are as in

with a conpQund sel ected fromthe group &
s@ibsti tuted ethanol -am ne and a_2-
or (j) converting a ketal group presen
i m dazobenzodi azepine to the correspon

1-al kyl

¢ ng of ethanol - ani ne,

Bt ittuent in an. 15
substituent, or

(k) converting a kewheeingk@up present as [err] substituent in an
i m dazobenzodi azepine to a secondary or terHiary alcohol substituent,

(1) dehydrogenating a conpound of fornula (VI 20

20 [err] [err],

is not nitro and [err] is not nitro Substitm}éd,npb'a'ZS

conmpound of formula el ' '
a conpound of for rrulagd I]{,’_’--l\smle{r"-ellt‘hkfa"d

wherein Ais

a

or

( a .
UG IR v
* C L M s * 45

or substituted am Mo

| substituted ethawni)-ani ne,

15

[err];-[err], [err], [err] gndi@are as in fornula I but R4
- “cor respondi ng
. 25 (m converting
epresents an am nophenyl. group, into-the

corresponding nitro-, cyano-, chloro- or b{gﬁ?-substituted conmpound, - or 30s
n

(n) subjecting®a conpound of fornula | whe

30 hydrolysis so as atdasOf tréraladvIE Ao SRR idhdite

R4 is am no, or (0) oximirgsolvinga racamiodoraponhd ime itsibptical endfitiomers, or

1,527, 131

[err] and [err], [ert? ]"","_“[‘@r'.rl]“,t whereim A s sglepted from T‘é?

"R4 is acylamino to a mld
kek RfmdipEel @ | wherein

(q) converting a compound of formula I opgn ;;P@}ogghwyé pg}]'qqpqqding H
P .

consisting o

5 are as in fornula Vile) to a corres$Pongi ng conpound og)fornuraml,-or (p)

resol ving a racem'c conpou
dBnpound-of.f
but wherein Ais

. -
converting a
formul a |

(f)

H

15
20
%
£ 25

sef@ctwd froR t heHgroup consi skj ngoof (e)
(9).'10 ferr] - : .

wherein V=hydrogen or lower alkyl,

is selected from the group consisting of formula (a), (b) and (c) above, R;, R,, R;
and Rg are as in Formula [ above, and R, is 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 a pharmaceutically acceptable acid addition salt.

2. A process as claimed in Claim 1, wherein there are prepa}ed compounds of

fdrmu_la I wherein
@:- LS &@("

e
.

R, is hydrogen or lower alkyl; R, and R, are independently hydrogen or lower
alkyl; Ry is hydrogen, alkanoyloxy or hydroxy; R, is hydrogen, halogen, nitro,
cyano, trifluoromethyl, lower alkyl, amino, substituted amino, hydroxy lower
alkyl or lower alkanoyl; and R, is phenyl, mono-substituted phenyl, di-substituted

Als . .

phenyl, pyridyl or mono-substituted pyridyl, analogs thereof. corresponding to

formula I but wherein A is the gioup

'f.? .
_C_N/ or --C=N,/
Rs ‘ H ' R o

and R, is hydrogen, or pharmaceutically acceptable acid addition salts thereof

into its ®fti enanti oners, o&(q) -
éﬁﬁ?Tﬁ _or aﬁ-gﬁgldg t haad eof CET$Q§pondLng to 10

15

20

25

¢



wherei n V=hydrogen or |lower alkyl, is selected fromthe group consisting of
forrrula (a), (b) and (c) above, [err], [err] [err] and [err] are as in

- d : , 3 5
forrrul vvrth A be| ng structure (f) [err] S not nitro and [err] i s not
nitro- gmmred\ﬂjl\nto a pharmaceutically acceptable acid addition
salt. H'mﬂ) s as clai med in CIarml wherein there are prepared :
e I o -
20 [err] is hydrggen or? Iower

erel n 20 Ais.
.'{ ; =3"ard =::-::~ : =1V Remi 5Dy dI-0GEN,
al kanoyl @myw feiﬂyd}ewgfu e pighe BfOWdenﬂg?dmentsa(a)o@ér(c),mt(bdo) agano, o/
tri f I uor SRty ‘[ofmw e rm‘ oﬂf?dreﬁﬂﬁ:?e b pbich E0Bupd Yy Oy | o 25

al kyl or ghawiey is hyd ut ed phenyl,
di -substituted :25 p enyI pyrr dyl- or nDno substituted pyridyl, analogs

U

t her eof corresponding to ‘3 la | butswberein Ais the group [err] and

[ er P] i s hydrogen, or phahd eut’ calkf_ al ceptabl e acid addi tiof.salts

t her eof anddwherel n at ;least one of he process -enbodi nents (a), (b),
(c), (d) Reighydro ogen,Raisr hlenylsorpmlof oitroest. Io@er #lkyir ocess as cl ai ned
in dal msu&trr s asgotf rq:ggng; atv%lq?;1 aymewer alk@lf and m’l a 1" wherein

[err] ish e_qen or 1 ower qE ! 1 18 [err]

[eryd is. dm mnessmdla’med)in ahﬁbagﬁmlmx{ae:roh wserahmjsls-lﬁro dnal o, ptro or
| over al ll‘;l'“s @fthﬁll it ed phenyl lB'E lrg@] drogcap | ower al kyl, and [err]
and [err]th{e esp§ ing g thyt & e&é“ﬁ‘? ’d'a’snl?‘t‘s wher ei n [err]

is |ower 1 claﬁndammﬂrs, whékein R, is methﬁ-. A process as clainmed in
anylfone of Slﬁapmesszastcmruqd éi,rw Hezzin § - dhior- 612 hery-[errisis
5calidb H@WB“‘E Gfﬂﬁaﬁmﬂ aeaf 8n any one of

2- hal oph E%]‘ W - 41 pimidagad,

G ainms 3 BHSEe sV hNRNufrhdl ih @fich 7] whekeRV S cnith& Y -2 /n gss as claimed in
Claim 6, mhermme[sm 3 imldAzﬁlllJmhhy’klbeerﬁodlﬁgﬂhaEﬂﬁémﬂsuoﬁgégg@ﬁ in Caimb5

whe?®i n @repateh) oro - 6 - uor ophen ' met hyI - B0 -
i m dazot ly, 59 %ﬁé‘i"?ﬁ’]ﬁe %ﬁo@_ﬁ’%& ﬁﬁ[‘é?mas tlﬁfg | s prepar’ ed. o.

Aprocessmsau aedisp B g

fl uor ophenyl proﬁess f;br miae aratmhl of limideaiil |-, 51[1-4]a]aiebm4] benzod| azepl ne
or #he nﬁg‘é gégf?c e (;?ﬁ' f “"‘ aﬂy aisteds especially With Feferance tas cl 26 med % n
Qaim g RnteohiTe of ofegirations havifdndsbOERRRENY! ) - 12, 13a -
“di hydr o sedétwe Mtoinyzl-conv aimésﬁw %é‘[‘dmgir;gg% apfﬁmfm IEQ -

"'d][ 4] bé ined inz Elaimel jos fct eredf, ag\de edcmsﬂdilorltéteapreparatlon of
' ot e ar,egg Eﬁﬁ chor

partlcul Shreidrs RopiiG eirmgse et ok L aﬁg%?' °‘§45“ ny one of the
foregor ng Ex:’armhms elﬁZhavin%

= y mt, aianmandmnmﬁmum of preparations
havi PIad ngac otmtp Brties, wherein a
co und @(Eb %fﬁ? maﬁe“efajkvﬁf%%w&ﬁé%% Fheredt as defined
in Cai m M 1R

n 5. aﬁh@épﬁﬁ%mbbrﬁﬂb bi/the geRRiIFBinful:ACi d addi tion salt of
such conpound is mxed as 30 active substance, with non-toxic inert,
t herapeutically corrpati bl e sol F‘c{/ f2i qui d carriers, comonly used in such

- preparations, and/or excipients. Conposi tions havr gg nmuscl e rel axant,
sedative and anti-convul san opert,re:.es cont ai ni ng . al onpound of fornula I
as defined in CGaiml or an thereof as defined in daiml or
a phar macel utlc&IIy acceptabl e aC| d a dition salt 35 of sueh conpound and a
carrier. %Iazo[l - a] di azepi ne corrpounds of the general fornula.

_ - __
40 S o % '
_ Ry .

R;ish drogen, lower alkyl phenyl alkoxy 1ower alkyl, substltuted phen aly Fyndyl
ot arar kyl; R, is hydrogen or lower alkyl; R; is hydrogen ot lower alkyl; R, is
hydrogen, alkanc)f'loxy or hydroxy; R, is phenyl, mono-substituted phenyl di-
substituted pheny pyndyl or mono-substituted pyndyl and

45 @ s 45

" is selected from the group consisting of



[err] [err] (1) wherein Ais 40 [err]
[err] is hydrogen, |ower alkyl, phenyl, al koxy |ower alkyl, substituted
phenyl , pyridyl--or. anakak.n._mn - Wald +ewer—akaL——%erL}mrS——— ---------------
hydrogen or lower alky; [err] is hydrogen aIkanoyLoxy____lggHgggL_Lerr] i's
phenyl , nono-substituted phenyl,* di- substrtuted phenyl , pyridyl

rono- substi tuted oy vty and as sting of a2 INNINHNINEINN
1,527, 131% a7 a) T, ¢t owosTeT (b
Cc - {d\ l' L
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formula 1 but wherein A is the.group

H .
) —
__(lj__'N/ or —C=N,
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and R is hydrogen, and pharmaceutically acceptable acid addition salts thereof.
26. Compounds as claimed in Claim 24 which are compounds of formula I
wherein R, is hydrogen or lower alkyl,

@ = X

. R, is. hydrogen, nitro or halogen, R, is phenyl or halo, nitro or lower. alkyl
substituted phenyl, R, is hydrogen or lower alkyl, and R, and R, are hydrogen.
*  27. Compounds as claimed in Claim 26, wherein R, is lower alkyl and R, is
hydrogen. .

28. Compounds as claimed in Claim 26 or 27, wherein R, is 8-halo and ‘R, is 2-
halophenyl. '

29. Compounds corresponding to those claimed in Claim 27 or 28 but wherein
R, is lower alkyl. :

30. Compounds as claimed in Claim 29, wherein R, is methyl.

31. 8 - Chloro - 6 - (2 - fluorophenyl) - 1 - methyl - 4H - imidazo[1,5 - a]
[1,4lbenzodiazepine. , R

.~ _32. 8- Chloro - 6 - (2 - fluorophenyl) - 1,4 - dimethyl - 4H - imidazo[1,5 - a]
[1,4]benzodiazepine or-the maleate thereof. - . ' ,

33. 8 - Chloro - 6 - (2 - fluorophenyl) - 1 - methyl - 4H - imidazol1,5 -.al

[1,4]benzodiazepine maleate.

34.2-Chloro-13a-(2 - ﬂuorophenXlg - 12,13a - dihydro - 6 -~ methyl - 9H,
11H - imidazol1,5 - aJoxazolo[3,2 - d}{1,4]benzodiazepine.

- For the Applicants,
CARPMAELS & RANSFORD,
Chartered Patent Agents,
43, Bloomsbury Square,
London, WCIA 2RA.
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