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. wlnn for 2 h, wero {litarnd vaing analytical grady Gelite,
concentrated to furnish 1.56 g (B8%) of 2 aa
BN -nmphu- wlllu aolid: NMR (D0} § 1.17-1.80 (m, 12 H),
2,11 (s, 3 F), 7397093 (a0, 8 H), 315 (L, 4 H, J = 7), 925 (n, 3
H), $.48-3.84 (. 16.H). Anal. (CyHa N0yl G, H.N.

11,22.93-Frlhydrony-15, 18,53 38,34-pontaoxne
Ml,lﬂmlrlmnmtnn

() Compound 33 {20 551 .B mmol) wes debenzylated by the
mothod of 2 to forninh l ¢lm's)oﬂl--n smorphous solid.
Raed o5 6F o et Al e

™ an unm
NMR (D,0) § 1.10-1.78 (m, £2 K), 233-2.93 (m, 8§ H), g.ls Il..

Synthesis and Anti-HIV-1 Activity of

A H,J =T), 833 (s, 6 H), 347-3.85 (m, 24 H), 4,38 {», 1 H). Andl.

" (CyHigNyOy) G, H, N.
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. 100-00:5; eyl toaylate,
9,6,0-trd no!l chkoride, 63881-18-3; iron. TN-H-C.

4.5.8.7-Tutmhydm-8-mothylimldum[4.s. 1-7k ][1.4]bonwdmmn-zum-onn (TIBO)

Derivatives. 2

Michasl J, Kukls,** Heary J. Brealin.! Crulg J. Dismond,! Philip P. Grous,! Chih Y. Ho,' Milkon Misanda,!
daonas . Rodgo } Ronaié G. Shm'lll' Erik De Cloreq,! Rudi ) Koen Adries,? Lue . ‘Mosas,!
Marcsl A. C. on,! and Paul A, J. Jupun

Janssen Resvarch
Universiteit Lewwn,|Minderbroederestraat 10, B+3000 Leuven,
B-2340 Besres, Belgium. Received April 1, Jll!l'

Inthe i pwofﬂlhasluum-hud:mwmunﬂ-ﬂw-lmmym
re-yoblvity

to explore the structu relstionshi
dwerihes the mlllnll-ﬂlvlhﬂ w#&m«tmfim-nnmhldm
ting of theltl5,0.7 4.5.1 A (T1BO} stractudws. Although
many foil tingy wore qL Mmhﬂhhmhmh
the repl of the HiV-1 viras in ﬂ'l‘-i culbs, Thn unpﬁmm Iscement of the ures with sulfur
orsa Inllntlnmmmdhu or velonsurean. Thess ware to be mote sctive than the aayyen
toun small series of nuh;uuwumthuludundmuduhldumndmﬂmthndmmd
n. Whthout the latter ware reurm petive than the former. ‘Tha moet active compotend
Klzli‘lilnrl (84) was found tojinhibit the H1V-1 virua with an [Csy of 0.012 uM which is comparable to that of
Intreduction Chamistry
In lomtions’? we bed the discove In addition to the symthetic mathods iously de-
of a new sories of compounds, 4, .'?-tm'alwdm:ll-r scribed? {0 obtain the basle ring systom nhh’f.“
ny 4.51-7k111 41bem -2(1H}-one de- Scheme ] ivstroten an siliclent and vereatile mtlnl!nuf
rivatives, thal stnigned the a TIBO derive-  weveral analoguos and intermediates. Chlorvisatolc an-
tives. ‘Tho initisl kind eompounds, regresentad by strue- bydrida (1) is treated with slsuine mothyl ester hydro-
ture 9, were fi 1o specifically inBibit roplication of  ¢hloridu in pyridine under reflux? Although the | isomer
HIV-1 virus, the tive agent for AIDS (acquired im- is petured, the schome has beon carried out with both the
mumne deficien . ‘The fire} haper in this gerles? d isomar and racemic moaterial as woll. Tho aromatic
deseribed variat bt the N-6 substittant and the rveul- chlorv subsiituent in 2 acts s & convenisnt block to para
tanta thone pitration in the next stop, yet can be roadily removed {(atep
compounds had spgcific and t wetivity sgainst 8} if deajxedd. Treatment of 2 with cold fuming nitric acid
HIV-1 virus, there fves a need Lo find pompounds with a gave p B2% yield of 3. Rndueuannt:lwlth tithium alu-
higher level of po conpound from the minum hydride (LAH) in refluxing glyme served to reducs
previous paper had nelmty comparable to DDI (2°,3"-di- both the'oarbonyla and the nitro functionalities to yield
dmylnulm). whith is cumntly dmulng clinieal  triamine 4 This matarial was specifically monocalkyiated
ooy Ambgf g iy o oot oo
g way mep a8 ¢ 8 our Pauwels, iL: Andrhes, K. , 35 Bcol, D.; Kokda, Mo
analogus in blocking replication of the HIV-1 virus in the w nmu-: I?- : Rosympakers, A3 Vi Galder, J.: Woestanborgha,
collular away used to determius ralstive potency. This l!..lhghuu.l.mu-.l{-.lmll A. C; Da Cloren,
publleation dmrlbp effores to'ays tically oltor the B.; Jansastt, P. Potent and uheﬂ%blﬂm oﬂll\f"ldm:-
g-:l.nu Wrea o of t|-.lllm wicyclie TIBO lll'hl‘l‘d\ll'! ) ut‘o m‘:_ wiro "ﬂ" novad series of TIRO derivatives.
" determine the effects these changes might have on the i
rolativa potency of the resultant ewoblokHIV P ,‘2‘.‘1‘1’{" m‘“u’i'&m'ﬁ‘ﬁ;f‘ Cltimg P
roplication. tws, K.; danvaen, M. A, C; D¢ Gloreq, B.; Janssew, P, Syn.

! Jamuen Resenrch Foundation, Pennsylyania
'Kathnl!oh Univorsitsét Louvan,
. ¢ Janesen Resoarch Foundstion, Belgium

ndation, Spring House; Pennaylvania 19477, Regn institute for Madical Research. Kathotishks
Balgium, end Jonssen Resoareh Founﬂmn. Turnhoutsewsy 30,

synthesized

dincloned and soslogurs ware
p of changes in the substitomt {R) attached nlh-N-s'pmum of 9.

tlulll and Mltl-lll};-l .::hvlly of 4807 Tcllilwdln-l;
mathylimidazo]4,5.1 Jbensodiseepin-2{1H)-one (TIBO
Dulvllnlnn. ‘j.l"od g:ll‘h;:u}’l“' 3, T48-T0L

@} Kun.l ), Invprovad 8§ A
J. Heteroeyel, Cham, 1876, 12, 1323,

(DH-M}MLHIIJIMW&WID 0 1091 American Chomical Soclely
| .

|  ANEXOA |

@003/018



< 01/04/2008 15:19 FAX 2122488858

M Journal of Medicinal Chemitry, 1881, Vol, 34, No. 1]
Scheme I

LADAS & PARRY LLP NY

uoouow)(

Kuhla ct nl

o et At

e

-~

*(a} Alanine
DMF; (v}
IPOH: ()

Sokeme I

,0C(==NH)NHCO,CH,, CHCL/HOA:

m-n&

Xal
0. X8

*(a) 10%

Fo

€. %-0
AX=8
1. X = -NCN

m.l-«w;nh"":/

sster-HOY, pyridion, reflox; (b} foming nitrie acid, 0 *C: (o) !MM.
N-mathy] morpholine, ca.m..o-c"t'n POCL, NsyCOy ao-llo tlnlom-. %mu

o &’H ";

12,X=8

ﬁop..

| dA=H
B{F ~ CHyGHuCMa;)

13, X » -HHCH,
X =N,

19, X = .9

& Sug, X u 0CH

M. X =-SaH

N , EPYOH, POCL, NayCO,, $0-110 *C; mm"ﬂm 40 riiux;
(a) D% ag lﬂfc “‘Hﬁ reflux; ml'l. NaOH, Me)H/H0, n.lﬁz.n:l) Na, MeOH; (h) H,N =Sy et "a%":f"’ MeOH.

to give § by addition of jess than 1 squiv of alkylating agant
Ilucniit(', 05 *C) solution of 4 and momitoring the extent
of reaction, as woll as formation of dialkyiated product.
Althnhlmbmn-lpﬂllemlthemcbonmhdhd
with ths ratio of 45 ca. 1:2, The product & wap isolated
by column chromatography. Bylhoprwlodyduuihd
procedyres,? 4 and 5 were opnvertsd to the
benzimidazalones, §. Aa mentioned above, the in
6 (R = H) wns readily removed by paliadium-ca
Mmummmmrwmhuthum hy-
dropm.* Conversion of anes (8 ot 9) to thiones (8 or 10),
when R wa not hydrogen, was accomplished in a two-step
procadure, ‘Treatment of 8 with phosphorus axychloride
at elevatod temporatures gave intormediate 7 in ca. 60%
yields. Litoraturs ltudleu' of the reaction of benz-
imidazolons with POCI, had shown that, bubbling HCI
the hoated mixture inerensod the reaction rate.

cauned
amount of side products from addition
I:Idd :lhmmt slimination of Hg?'m isomeric olefin
side

(5 I'hrrllnn D.; Ralph, J. T.;
Illtmnohulml azolen. 4.

Inlermediate 5 wap treated with diphenyl cyano-
carbonimidate® to 'lw 11 or with m-thyl (iminomaeth-
M(Sch gwhlmnh to obtain guanidine derivative 11a

ama

Iming chlarida 12, syntheaised by the sema method used
to oblain 7, waa a useful starting point for snalogues 13-17
(Selmﬂ) m&hphm.ntllofwm 13~15 aR seemad
10 roquirs the presence of water, since in each case the
reactions run under anhydrous conditions ware umyuc-
cessful On the othar hand, when 16 was prepared with
commercial NaOMe, presumably contaminated with
NaOH, a significant amount of hydrolysis product (X =
OX) was formed, while freshly propered reagent did not

mmbthhndepmdmt.

Another approach (o target atructures (Schame ITl) was
more il

Nitration follownd by chemical reduction of the amide and

nitro groups gave 19, which was vsed to synthesize xna-

Usa of reactive reagents like milfuryl chloride -
ot autfuryl amide chloride failed to give 20 from 19,

{6) Wehb. R.; Lnl:n C. Dipheayl Cyanocarhonizaidute. A ver-
ln:lI'SUn for tha Conastruction of Systema.

o, ﬁ::rrol.rﬂ a’:‘m 1982, 19, 1206-6.
carbonimbdata Dichloradiphenaaymsthene ne Synthons
for tho Punnﬂmdﬂwmmlhﬂnmduﬂdnl
Intersat. Fiid. 1087, 2, 275-8

{7} Hamprecht, G.; Acker, R.; Haadicke, E. Substituiorte 1,2.4.8-

Thistriagin-1.1-dioxids, thre Hersteilung ynd Strukrur. Lie-
igs Ann. Chem. 1913, 12, 2363-T0.
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"oy K
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Ht.:lm n"-%-i'% Nu,CO,,

Boheme IV

’/-\/%___
g 2D

al.s.z.so,

nxZs ..m‘....ﬂ_.

| ~

e J

ﬂm Iusing HND;. {d) H,NSO,NH,, 185 *C; (o) BrCH,COH. CH,Cly () H;NCN, cone

HN--\

N rd
Voo
"

»,
a7 H
4

e -

*{a) Pormamidine acstate; (b) LAH, glyme, reflus; {c) ait; THF; (d) CICH,CICH)e=(H,, KT, NayCO,, DMF.

whersan 19 nent with sylfambie gave 20, albeit in
low yleld. On tha ather hand, 19 react readily with bro-
raoacetic acid st amblent hmpcnwn to give 2L. Inter-
ontingly, none of the isomeric material wl& the earboary!
and methylene intarchanged, which wosld result from
alkylation of the ring amine, was detectad. Bisguanidine
derivative 22 came form reaction of 19 with cyanamide 1
concentrated hydrochlorie acid.

In a threo-slap mdm (Scheme TII), 2 was reduced
to the bansodiszepine sa before, apecifically alkylated at
Mmﬂmmmﬂnmﬂmmm and then
reacted with methyl thicisocyanats af; the latter amina.
This led to wcyelic thiourea analogue 23.

Bensimidazole derivative 28 was obtained from 24
(Schemo IV) by reaction with furmamidine acetate. The
seven-membered-ring nittogon of 24 had besn rendered
nonbasic as a lactam. Subssquent reduction of that car-
boayl by LAB also reduced the heterocyele to dihydro-
benzimidazols 26, which was readily alr oxidized to 27 by
atirelng & THF solution in an open flaak,

Intermediate 30, akin to 19, was rescted with oxalyl
chloride or pitrous acld (Schonu Y) to form dicarbonyl
analogue 31 or triszine 32, ly.

A short series of compounds alkylated on the bena-
imidazolona nitrogen, 34s-d, was obtained (Schams VI)

Bohatas V*
* {n) (COCDs. PhCH,: (h) NalNOy; HCL
Bchoms VI
&
N
NaN; A DMF
Pou oy
‘a-Pe nPe
1] B
34, Chy
hiPr
a, CiilHaCH,
d, GiCN
by dopratonating 33 with sodium hydride in the pressnce
of the appropriate alkylating agent.

Replacing that same benziinidszolone nitrogen with
oxygan way accomplishod by the procedurs shown in

@ o0es/018
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Kukis et al,

'm#éumwm.mc. HET, NMM; (1) 200 °C, naot: (2) BH,, THF; {d) BrCHye-Ru, NoyCO,, K1 DMF; (o) BBry, CHCl (1)
ur,

Geheme VI

RS S 8

41, RaN
L AT ]

S(a) CICH,COCI, Et2N, CHyCly; (b} AKCY, 175 °C.

Scheme VII. 3-Matbaxysnthranilic acld (35) was coupled
with alanine methyl eater followed by eyclization to give
dllactam 38. Initie] atternpts to reduce 36 with LAH gave
multipls products; the major was from demethylation of
the methyl sther to give the phanol snalogue of 37. At-
tempts to seleclively atkylate the honzylic amine of this

benzoxazolons with

zhndpndunutofmmﬂm% lona wh
i wors ungucceasful. uently, reduction
ofm 34 to dismine 37 was carried out smonthly

with horane. This in turn was selectively alkylsted 1o 38
and converted Lo phenal 39 with boron tribromide. The
final targel benzoxazolone 40 was obtained by earhony-
h“'ln‘h‘ o imn; w‘lt?s';uhr:n pe VIIT), the correspond
o fyn & ma ’ inl
::_nrbnn mhumn.tdo; the ueo:ln&nry nlt.m::ln in the
Tvo-membored , began with salective alkylation
of diamins 41 with n-propyl jodide to yleld 42. Compound
42 wan acylated with chiorascety! chioride and ths inter-
mediate chlorids 43 was cyclizsed to 44 with aluminum
chioride at elevaled temperatures.

A seriog of analogues in which the benzimidazolone
tartiary nitrogen of 9 was rwplaced by cxrban is exemplilind
in Scheme IX. Intermediate 45, availablo through &
Usoxman yxindole synthesis? was atkylatad with chioro-
acatone to yield oxindole 48. Limited reduction of 48 with
zine duat In seidic media removed the thiomethyl group
to give 47. Howover, reduction of 4§ with Raney nickel
in cert-butyl alcohol resulted in deguifurization, reduction
of the nitrils, and subsoquent Intramoleculas reductive
omingtion of the resultant primary aming with the ketono
to furnish the deaired ring systom 48, NOE atudies in-
dioated that ¢8 is a single disatersomer with the 3- and

tion protans of the chiral centers in a cia relationship.
ylation of 48 was aceompanied by epimerization of the

) Camman, P.; Van BQTB, T. Oxindolss. A New, Geneml
Mothod of Synthesis. J. Am, Chew. Soc, 1974, 98, S50A-17,

oxindole ring to give 2 3:1 mixture (H NMR) of prodncts
49. Con of 49 to thiona 50 was sccomplishad with

resuliad in o oxidation to alcohot 83.
Reaults and Disoussion

The ability of the compounds reportad in thia r o
blork replication of HIV-1 was datarmined in M"ll":ipulll
s described previously.! The cells wore aither infectad
with HIV-] or mock Infectad and ineubatad m the
of various concenirations of the test com The
number of viabls cells was Lhen determined 5 days after
infection by staining with 3-(4 5-dimethylthiasal-2-yl)
2,5-diphenyltetrazolium bromide.™ The reported values
compound required to protact 50% (TCy)

fram cnll death brought, on by infeetion with HIV-1 virus.
The 1Cus raportad e greater than a specified valus are

tesling concentrations than those shown ware preciuded

because the tested com wore toals to the control
or mock-infected colls. The 1€, determinationy or eval-
uations of attlvity for onch reported in the

compound

tables wore asasyed in duplicate and tho ICy, values are
reportad as an average of those detarminations. The no.
ture of the assay makes a determination of the standsrd
devistions tenuous at best, the valusa wers usu-
ally quite conslstent within the multiplo dolarminations.

As Indicatod in Tabla |, we hava mede a large range of
varintions aruuﬂwmuhrd-ﬁumwﬂudm
trieyelle TIBO structures. In genesal, part of the
moleculs hay provan to be ex important to tho
activity of the TTBD serima. The ty of thesn altar-
atlons have led to complate lows of activity, although the

{9) Pauwals, R De Clareq, 2 , &; Balerisd, J.; Gooben,
P.; Herduwija, P_; Vandaputte, M. Sapsi
ot MT-A cally for deteetion of antivieal
AIDS virus, J. Virol. Mathods 1957, 16, YT1-185,

{10} Pauwsls, IL; Balzarini, J. i :
Herdowijn, P.; Dmtayter, J; Da Clercy, E. Rapid and avto-

matod mlﬁhﬂldﬂullﬂ

of antl-HIV sompoumds. J. Virel Met 1988, 30, 309,

@ooes018
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Schome IX*
H, H,
o . s,
eN
48 .

/

H,
CHy

Q-
L N.n $ N
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Ca e
/N

1T R &3 R

* (a) Chloro acetons, K1, DMF: (b} Ranay Ni, t-BoDH; (¢} R-X, KL N&yCO,, DMF; (d) POCl,, refhe: (s) 10% ESOH, Et,N;
mgmuo.\-.m'u’iamm mn;mmo.nm%. P/ BN

t, BHT,
Teble I. Testing of 5-Ring Varistions Tt Inhibis HIV-1
Raplication

P

O
“n

b  wrom l:‘ﬁ‘

ae, X-v-2 config sub R
S HCAC=-0)-N Y DMA* 28
Itm HN-{C=8)-N & DMA 0.097
11 HNCt=NCN)-N § DMA »>280
1la N==C{NHCO,CH)-N Si+) 501 DMA >0
13 N=C(NHCH)- & MA »250
T (NMey,)~N & DMA »280
11 Ne=C{3Ph)-N * DMA >50
1t F NMA >150
1T HN~{C~=fo}-N Si+) 5Cl DMA 0018
- ] N * Cl CHrePr >10
U “ﬁ N " 101 CHye-Pr >80
n H';-!?;N (CiNHJ & 0l CHyePr >0
n S-} 7€l CHeePr >0

(Me-NH—A{C=eg)-N)

N F I-MA* >2
31 HN-{Cm()-(C=0)-N % nPr »250
a2 N-N + n-Pr >10
Ma-N={C=0)-N & nPr >0
b [Pr-N-{Cm0)-N ] n-Pr »250
e  allyl-N-~{Cm0])-N [ nPr >50
34d NCCHyN~({C=0)y-N =+ nPr »>350
40  O-{C=0p-N N CHycBy >2
I C=0)-N * n-Pr 250
H HENA{C=0)-CH + 2MA >5
Wa HN-(C=8)-CH Y 2-MA >10
Bob HN-(C=8)-CH & A >280
51 HN=CICl=C + a-Pr »50
83 HN-CH—~C " n-Pr >250
B HN-={C=0)-C(OH) = 2MA >350

* Effective concentration of compound required to schleve 50%
protactinn of MT-4 telly against the cytopathic offect of HIV-1 vl
rua or highsst coticentrstlon wmted which did noi achisve 3%
protoction. *DMA = 3 3-dimethylaliyl or 3-muthyi-2-butonyl. *2-
MA = .methylallyl or 2.methyl-2-propenyl. A = aliyl,
replacement of the uren (ona) with & thiourea (thione), as
indicated in Tables T and TT, has ylalded much more potent
derivatives. In fnct, thare swems to be & need for the imtact
ring, 8ince the analogue 23, which inchades all the necossary
elomants of the moni, active compounds but in sn acyelic

array. is inactive. On the other hand, two replacements
of the 5-ring with a 8-ring by insertion of a methylens (21)
or onother carbonyl {31) also proved io bs ingotive,

A limited number of changes in the 1-position (X in
Tabls T structures), which Included alkylation of the ures
nitregen {84a-d) or replacoment, of the nitrogen with ox-
yzon (40) or carban (44), have aBl Iad to inactive devivatives,
Posslbly ths NH is nacesaary for hydrogen bonding either
at nitrogen or through taulomerization at the 2-poaition

carbonylL
Becausa the 3-pesition (Z In Tebla I structures) is a ring
juncture, the logical ehange wan to exchange carbon

for nitrogen sz indicated in analogues 49-53. Agnin, the
products of these altorations proved to be inactive com-
pounds, including 9 and 50, which are tho direct carbon
analogues of aclive atructures 9 and 19,

The 2-poaitinn (Y in Table I structures) in whors the
grontest number of variations have bosn investigated.
Analogues with replacaments of the carbonyl earbon with
nitrogen to give triazine 32 and sulfur dioxide to give
sulfonamide 20 ar delation of the &b encompassed
in imidazols 28 all fafled to protoct the test cells fram the
HIV-1 infection. However, replacement of tho carbonyl |

with thn other proup V1 elements, sulfur (10a) and
ﬁeuium {17), led t0 compounds with much higher po-
toncy. A psumber of otber varistions along Lhat theme
proved uspuccsssiul, including cysnamide derivative 11,
which in tha histsmine H-2 blockers had boen a potent
isosteric replacement for a thicuron." Additionally,
guuidlms (13 and 14), bisguanidine (22), carbamnate (11a),

'methylated uren (18), and 8-pbenylated thiourea (15)
ware also inactive variationy,

These observations give the impression that the het-
oroatom atteched to the 2-position, either oxygen, sulfur,
or selsnium, ig direetly involved in the binding of these
Inhibitors o HIV-1 reversa transcriptasc (300 below). This
is furthor borna out by the limitationa of thy beteroatom
attached wi the 2-panition. As previously memtioned,
analogues with n nitrogen attachment (11, 11a, 13, 14, and
22) were completely davald of activity. At this paint, it
in not clear whnther the lack of activity is the result of the
electronegativity differances, imparted baicity of nitrogen
versus the group VI alements, or the fact that the nitvogen
Jerivatives all have the added bulk of attached subatitu-
onts.

b{ﬁgoﬂmlax
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= Tabls IL. Comparizon of {Inz versus Thione Dorivatives in Inhibition of RIV-1 Replication
H\
3
.Cﬁ}w
arom X=0 X=3 tio
R S-conliy b . 1 sM no. Gt sM {0/3)
DHA' = e 91 (it} 16a 0.087 (8) (1]}
CHyc-Pr 8i+) ] 10.0 (%) 1ab 0.08 {5) 167
2. MAe St ¢ 152Q0n 1] 0.028 (5 584
nPr & bd 60.0 (15) 1 R ay)) 3%
Cﬂrc Bu 8+ 8.Cl ] 0.38 (N aa 002 ) 13
Si+) 0l [ 0.18 (2) b 0,048 {53} ]

ﬁﬂr&ﬁ' St+) 8Ll [ 22 (8 7] 0.42 (4) L]
D M+ 501 o n.o2| (7 " | o012 o ]
DMA R{=) 8l do 42 (@ be 0.39 (8) i1
AZT
bDC 0137
DD 8.5

* Effective concanttution of compound
is & mamm of noultiply [

required 10 achieve 50% protection of MT-4 celis against the cytopathic effvet of HIV-1 virw. This
Mhﬁmﬂlﬂmﬂudwﬁhbnhﬂuﬁihmm SRatin of the IC, of 2

spalogues. “DMA = &I&'llnﬂ-hyllllﬂ or S-methyh2-butanyl. “2-MA = 2-mathylallyt or 2-methyl-2-peopenyl. *NEA = 3 3-diethylallyl or

3-ethyl-2-pantonyl,

Table IT Lists & series of anal and their 1Cea in
HMdHN-lmﬂﬁumm allows compurisun
of the one sud thione derivatives. The list includes a
vm ofN-Gluhﬂmum'mpmmdlﬂthuwiﬂum
substituent, and racemsic, R, or 8 confi
Atlhuﬁ-pmlunn Looking at this daia, a few trends are
appatetit which watrant mantion. Withowt excaption, the
thiones are more potent than the corresponding ones in
the MT-4 cell assay, which Is exemplified by the ratios (seo
Table IT) being >1 in all canas. However, the ratics are
mtﬁant!stmtwﬂhmthehmﬂdmndnmﬁmz
to
'!‘hmmmﬁvhundi!fnmhenthm
and sulfur TIBO decivatives which might help to explein
the differences in activity. Ax indicated eartier, the proton
of the secondary ures sesma to be necessary for activity.
‘The relative pK,a of the urea proton versus the thioures
proton might be an indication nf the propensity of tha
proton to form a bydrogen bond in hinding at a raceptor.
Although we have not measured the pK,s (n our com-
pounds, Brown has found™ that, in the case of the simple
thiobemimidazolons versus benzimidazolans, the acidity
of the sulfur analogue (pX, = 10.24) is significantly higher
than that of the axygen analogus {(pK, = 11.95).
Ommqhtmmnthauhuehwfomorﬂnmo
structures that mteracts with tha reverse tramacrd {son
iater discussion) is the hydroxy (54b) or thiol (55b) tau-
tomer of the uren or thioures, rupeeﬂvely Although we

K, u_“_' »
L& &

R X -
bave no exporimental detorminations within the reported

(11) Durant, G.; Emmatt, J; Capsllin, C.; Miles, P; Parsons, M.:
l'nln. in

Wn.ﬁ Bguivalanes
Histamine Hy-Raceptor Astagonts
Clmatiding . Siod. Chere o7 2t ppgme” Antagoni,
(22) Brown, D. Some 2-8ubstituted Lineay Nephthaimidazoles. J.
Chem. Soc, 1958, 1974-7.

seriss of ones and thiones, in either casy the tautomeri-
sution presurnably Lies far to the side of the carbonyl (54a)
or thiaearbonyl (584) with the hydrozy or thinl constituting
;{ mihor mh-butlontoﬂnchu:fcluonha!nﬂmlu.
owewer, s crystallngraphic stody

suggests thaet there iz approximatoly 80% doubls bond
charactar in the C-8 bond, much lows than would be ex-
pocted!hrtheﬂ-{)bondlnhmnm!dudm. Further-
et f e ot o of hichny
im one’® indicn
mm‘buﬁonorthadmohfomm%m om

Gl

naturally longer and my help to span a distance more
officlently in & hinding sits.

Another unexplained trend in Table 11 is that the com-
pounds with a 9-Cl substituoat seam, within the limjtad
serien, to have amaller ratios of relative potency of the ohes
to thiones than the nonhaiogenated analogues. In other
I eliive Pty with £h rasesmen f e .5, Posiniy

tive potancy
the reasons for the activigy differences discussed hero will
be clearer as we make further analogues in this series,

A discussion of some preliminary studies to ascortain
the mechanism by which the TIRO serfes blocks HIV-1
replication has been published' and a more detailed dis-
cussion followed.'* The conclusions of those studles were
that thesn compounds, like AZT and other 2°.3"-dideoxy-
nucleonide analogues, act by inhibiting reverso transerip-

{12) Form, G.; Rapor, I.; Downia, T The crystal and saiacular
ﬁzm-;‘“&; $-meroupiobamisgidassle. Acto Cryatallagr. 1926,

{10 MMMWMW Pre-
ston, P,, Ed.: An Intersvisncs Publiestinn; New York: John
(¢1.3] mﬁ:ahﬂmm&m.l : Kulkls, M.:
:D-Chq E. An antiviral targes on revers tran-

virs type { uvulullv
Inmhydninldml-l.b. k)1 Alberaodizrapiny2{1K)-o000 and
an. vatives. Proe. Notl. Acad. Sei. U.S.A. 199}, 88,
I.‘-'sl-ll
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tase, but unlike the latter, TIBQ cumpounds are specific
for HIV-1 and do not interfere with HIV-2 or otber viral
rovarse transcriptasss. Additionally, AZT and related
compounds, by virtue of their nucleoside structures, gre
phospharylated by cellular kinsses. The resultant nu-
cleotides are incorporated into the growing UNA chain by
the reverse tramscriptase during transeription of RNA to
DNA by the RNA-dependent DNA This lends
to chain termination, halt of DNA formation, and conse-
quent inhibition of HIV.1 replieation. "The compounds of
the prosent series. on tha other hand, do not require prior
pholshurylnthn to inhibit raverse transcriptase, The
TIBO compounds apparently biock BIV-1 reverse tron-
setiptase in & specific and unique manner. The exact
nature of the inhibition ix currently under study.

Exporimental Saction

All finn] products included in the tables were charscterizad by
360-MH:z 'H NMR (Bruker AM 360WB, reported n ppm relative
to TMS), IR (Nicolet 808X), and mase spoctes (Finnegan 3300)
& wall g5 elemental snalyses. The latter wore performed by the
internal Analytieal Resetrch Department of Janesen Rosagreh
Foundation in Beorse, Belgium, All fina} products were sssaysd
for homogensity by Lhin-layer chromatography on Whatman
MKGF (1 X 3in % 250 ym) silioa gal plates. Meiting polnts wern
davermined on « Thomas-Hoover coplllary imerslon apparatus
or 5 Mal-Temgp hot stage snd are unoarrectad,

(+)(8)-7-Chlore-Id-dihydro-2-wmethyl-] H-1,4-benzo-
dia {3). Chiorolmatnic anhydride (1; 4149 5. 0.7
mol) and l-alonéne methy) estar hydrochioride (314 y, 0.225 mal)
were combined In 110 mL of pyriding undar argon. ‘The mixture
wan hested Under reflux far 30 b, then it was allowed to ool ta
smblent Lemperature oed atirrod asuther 12 b bafore It was
filtered, and the collocted snlld was rinsad with water. The solid
wes rinued with EtOH gnd then to ylald 24,77 g (52%) of
white solld (mp 285287 °C), which was med without ferther
purification.

{+){8)-7.Chlore-3,4-dihydre-3-methyl-9-sitro-1 H-1 4-
benmndiazoplan-2,5-dlone (3). Fuming nitric acld (04 mL) was
cooled with an jes bath under argons hefore addition of 2 (24,58
§) over 27 min. The mixture wea stirred for 2.5 h at 0 *C and
than it was slowly added to 480 g of ice with stirring. The pre-
cipitsiad nolid was {solated on a fliter und washed with » small
ameount of wazar. 1L was air-drisd at room temperaturn ovemighs
ta yleld 27.684 g (85%) of yellow solid (mp 240-242 *C), which
wnas usod without further purification.

{8)-1-Chlore-1,3.4,5-letrahydro-I-methy)-1 B -t ,4-benze-
diazepin-3-amine (§) (R = H), To a stirred, coolad (ice bath}
suspension of T.AH (18.2 g, 0.48 mnl)} in glyme (300 mL) under

was added nuat 3 over 80 min. mixtiyre was atirred
another 2 h at 0 *C and then slowly brought ta refiux and
maintained for 40 b, It wes then recoolsd with an ieo bath and
Quenched with careful noquential sddition of 18.2 L, of H;0 in
54 mL of THF, 182 mL of 15% NaOH, and 546 mU, of H;0. The
maixture wos warmed (o arbient tempuraiuse and stirred for |
b before the solid was filtaced off. The solld was di with
200 mL of hot THF and safiitercd. The combined ! wary
coneentrated under vacuum, and the resultant il wes used
without further purification to synthebks § (R = CH,CH=CMo,)

T-Chlare-2,2,4,3-totrahydro-3-seot hyl-4-(3-methyl-3-hute:
oy1}-1H 1.4 benzodiasepin-9-amive (5) (A = )
To a stirred solution of & (R m H) (2216 . 1.04T mol) In 3.94 1,
of DMF under nitrogen wers added X1 (1738 g, 1.047 mol} and
N (168.1 x, 1. 530 mol), The fewction was cocled to 0-8°C,

l-chiore-3-mothyl-2-butena (76.7 g, 0.738 mol) in DMF (850
wl) was addod drupwisg over 2 h, After 18 h at 0-5 *C annther
portion of 1-chlora-3-mathyl:2-butena (164 g, 0,157 mal) in LTG5
ml. of DMF wos added over 0.5 b, and finplly aftar 0.5 b, & third
portion of [-chioro-3-methyl-2-butene (16.4 g, 0.157 mal) n 175
mL of DMF way sddad aver 0.2% h, The reaction was monitored
by GLC shroughuut 10 compurs the relative smounta of desired
product, starting material, and dinlkyiated product. The Gnal
eatlo way 4.3:7.4:1, renpaclively. Tha mixturs was poured Into
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Tabls 111, Troduct Purification and Characiarisation

-n
. formyh® purification® mp, *°C  yiwid
8i%) C, H\CIN CH,OH 195-200 3
“S) c::uiﬁm,’g CH.CN  108.5-200 =0
R(R) CyulluCING CH 190-301 48
fa C M OND +, CHLN 137 7]
th  ClinCIND N 102.5-138 mn
t¢  CLHaCIND +, CHON 12127 &
W CuHyWCINOHO +, MHI % dme o
6 G, HalIN,O 1821385 46
£ SEN rhe mw oA
[ 1) 4+

il M 17819 81
8 CHyCINGSHTI +, lE:gH,' 200 84
B CulluCINS + 183184 13
9b  CuHuND * N2« 4
10a  CuHyNS + 124.5-12035 83
b Gyl * 9-02 2
e CH.NS + 134138 24
1d C.H + CH,CN  149=151 20
TR A c 181-184 28
lin  CHuCIN,O, + 140 2
13 CpHuNHL “:060330“ 100-105 45
it CuHeN15CGHO,  iPrOH 1735-1165 1§
1§ CoHONOLIGHO, bl s

TR 150,H,0, i -
17 N,Sa i-PrOH 175 dec 5
- CrLHCINSOS +. CHLN 204-205.5 n
3 0 + 149-152
22 C HuCIN.CH,0 EtOH 20352085 25
B CHLONSCHO,  moN) IT-19 75
g g“l'l“NgO HO i-PrOH 25&-!55' :

H 203-204.
3 CUPNONO.  chpw 190-19 7%
N ,c’)' +, FPrOH  2135-2180 0
32 CuflyNoHCOZH,0 + BtOM 233235 48
SRR e SEle B &
Ho CIHONOGIHOE i 8157 62
Md  CyHuN,0 +, hex -85 5
0 CHWNO.CHO, A ROW 147160 17
M CuHaNOCHO,  i-PrOM 10182 20
& CuH FtOAe 2420 52
47 CuHN0, +FROH 11 &
48 CiH N EtOAc 164-106 %
©®  CuHWN.O +.FiOAc 165187 48
5n  CoHgNs* +CHLOH 120dec 24
30h +, CHOH 122 dec 4
51 CueH,y HC) i-PrOHy b ] 28
sHaNrHCL mr'rglril H-UT 5T
¢ +, i

+EOH 272 40

=All compuaunds were analyzad for C, H, N. *Puzilfication ma-
thod: If a silies gl ¢ wai done on the cruds prod-
uet, i i indionted by a *+*; the sivant used for recrystaliization
folfown. "C: cnled, 08.86; found, 88,34, “C: ealed, 63.90; foumd,
8549, *C: caled, 54,3Y; found, 63,88, /C: caled, 67.5% found,
.13 C: celed, 51.20: found, 80.48. *C: enled, 70.29; found,
70.00. TH: epled, 7.74; found, 7.25.

366 L of CHChy and 24 L of HyO), and Lhw inyers were mparaied,
The squecus was sxtracted with another 1.25 L of CHCly. Tha
comnbined organics wero washed 7 times with o total of 4.8 L of
1,0, dried over N-.ﬁgrudmmd L yiold 21777 g of erude
product. Thia was coJumn chromatographed on aflien gol with
toluene/2-propanal (9%2) an cluant to give B9 g of prodnet which
way rochromatographed on ailics gel with CH,Cl./RIOH /MeOH
anturated with NH, (05:5:1) as sluant to yield 64.5 g of oil. This
was trituratad with hexano (130 mL) st room temperature and
cooled to 0 *CC hafore the solid product was isolated on & filter
anuf dried under vacuum at 30 *C to yleld 5.7 g of &,
(8)-2.9-Dichiora-4,8.6,7-tatrahydro-5-morthyl-8-(3-
mathyl-2.butenyl)lwidaxe{4,5,1-/k 1.4 1benzodiazeplne (7).

@008/01



0170472008 15:22 FAX 2122488859 LADAS & PARRY LLP NY

L{gém /pae

3194 Journol of Medicinal Chemlatry, 1981, Vol 3, No. 11

Typicul Precodure (R # H). A stirred mizture of § (20 . 7
mmel) and NuyCO, (0.75 x, 7 mmaol) in POCY (30 mL) under
uiumnmhom at 85 *C for 28 b. The ralxture was con-
contrited m 8 rotary ovaporater snd the reeidue trested with 180
rak. of uhnmd NaHCO; and extracted throe times with CHCI
The combined extracts ware washad with asturated NeHCO, and
then brine. drivd with Mg80,, and concentzated to ylald 1.6 g
of dark rosidun 7 that was veed without further

(+)-:(9)-9-Chloro-4.5,8,T-tetrubydro-8-methyl-4 -(.'l-
methyl-2-butenyl}imidazo{4,5,1-7k ][ 1 A1benxodiasapine-2-
{1H)-thiane (3). Typleal Pracodure (R w H). Crude 7(1.6
g) was dissolved In 30 ml. of EOH before unddition of solid
thicures (1.6 ). Tha stirred mixture was heated at 35 *C vnder
pitrogen for 24 h. Tt was concenizated inder vacutun; Lha residue
was diluted with saturated NAHCD; and HyO and extroctod with
CHYOL, (3x). Ths combined sxtracts weto washad with saturatoed
NaHCO, and then brine, driod with MgS0,, and concontrated
to ylold 1.35 § of yellow Ioam. Flash chromstography on silica
gl with 40°% EtOAc/hexans ss eluant gave 5.67 g of pale yellow
solid. This wis tritnratad with a fow mililliters of feo-cold CH,CN
% yield 0.58 g of aff-white sclid 8. B 'H NMR (360 MHz, CDCL)
§ 13 (d, aH, CHy), 146 (s, I H, CH,). 1.74 (s, 3 H, CHy), 3.06-3.16
. 1 H), 315-3.23 (o, 1 H), 3.5-3.8 {m, 1 H}, 408 (; IH).-I 18
‘:%.di 1 H).l)&(dd. 1H)LG20t, 1 H) 689 (s, 1 H), 700 (s, 1 HI),

(+)-(8)-4,58,7-Totrahydro-5-mothylimidnsel4,5,1-/k }-
[1A]benzodiazapin-2(1 M)-one (8} (R = H), Ammeonlum for-
mats (5g) in 18 mL of H,0 and then nolid § (R = H, 5.05) wery
added Lo a mmpansion of 10% Pd/C (1.0 g) in 500 wl. of i-PrOH
under wrgon. After ¥) h the renction was filtered through Dicalite
ond tas catalyst washed with MsOH. The {ilirate was coneon-
trated to a lan solid that was redissolved in 100 mI. of H,0 and
neutralizsd with the addition of 50 mL of saturated aqueous
NaHCO, and heatod on » steam bath, A whita malid (3.7 5. 87%)
meparatad, which was isolatad after cooling: mp 200-202 *C,
e T e e

tany 4 B -
\danyamino}ormenitrile (113, 5 n.og.umo diphenyl
cyanacarbenimidate (Aldrich: 0.85 g, 3.8 mmol} were combined
in i-PrOH (50 mL) under nitrogen and hasted undor reflux for
U h. Ths mizture was comsentrated oo s eveporator and
tho rosidue partitioned botwesn H,0/CH,Cly. "The organic luyer
way washed with soturatod NaHCO, and then brine, deied with
MgS0, wul coneenteated ta a clanr off, This wes Lrituratad with
i fow millilityrs of ice-culd CHYCN. The cryatals were collocted,
washed with ﬂclifN , and drind to yield 0,33 g (23% ) mp
181-184 °C; 'H NMR (300 MHz, CDCl) 4 1.8 (d. 3 u.cu.;. 1.47
(s, 3 H, CHy), 175 (s, 5 H, CHy), 8.t (dd, 1 H), 82 (dd, 1 H),
3.48-2.59 (m, 1 H), 3.8 (dd, 1 H), 402 01, L ), 41 (dd, [ H), 43
W, 1H),62 (L. 1 H). 85 (s, 1 H), 7.3 (s, 1 H), 12.2 (. I H).

(+)-(S)-Mothyl [8-Chlero-4.5,6,7-lotruhyitro-5-methy)-8-
{3-methyl-2-butenyl)imidaza{d 5 1.k {1 AJbenzodinzapin-2-
yllearbamate (11a). &({2.79 g, 10 mmal), methy] ﬂnimcl.h
oxymethyllenthamate (20 ¢, Iummﬂ and glacia} pcetle scid (A
%, 30 maxol) wars combined in C I,m:nl-)mdhmdundn
roflux. ARer 17 h an sdditional portion of methyl (iminometh-
oxymethylicarbaroate (0.86 g, 5 mmol) was and reflax
contiousd over a few deys. The cooled reaction mixturs was
wludw.h 0 and thon dilute NH,O0H, dried with Mg50,,

and concentrated. The tevidue was nhmm:uphd on silica
nl (5% MnDHlCH,CI.) The pure fractions wers

and dissalved I dilsuprapyl sther before sddition of i-l’iOll[Hﬁ
o give A solld HC] salt which wes washad with CH,CN to viald
1.9 5. This waterial was dissdivad In H,0 and the froe base
Hberated with addition of NH,OH and extracted into CH,Cl,,
The urganic layor wis concantrated and the residoy chromato-
grephed on sllica gel (2% MeOH /CLCCH,), 'Tha pure fractions
wure concantrated, and tha salid residue was washed with di-
mml-therhrhldos: (32%): mp 140 °C.

45,67 Tetrahydro-N 5-dimethyl-6-{3-metbyl-2-butenyl)-
imidanofd,5,1-7k ) 1,4)benzodiazepin-2-amine (13) (Same
Proesdure for 14). Crude 12 (0.6 g} was suspended in » mixtire
of 40% aqueous H{NCH; (Aldrich; 10 ml.) and MeOH (5 mL)
under Ny nad hasted at 86 °C (bath ture} for 25 h.
Ancther 2 sl of H,NCH, solution wax added and heating con-
tinuad for 7 h. "The mixiaire was allowod to cool and s white solid

reparated which was collected nnd recrystallizod from
WH to ylald 0.28 ¢ (46%): mp 100-105 -c IH NMR
CDCL) 8132 (d, A H, CHy), 14 (s, 3H, CH,), 163 (v, 3

H, CHy. 3.08—3.!5 (o, B H), 3.57-3.67 (m, 1 H), 4.12(d. 1 H),
42;(6. 1 H), 522 (m, 1 H), 8.72 (d, 1 H), 47.02 (¢, 1 H), 7.97 {d,
1 H)

(&)-4.5,6.7- Tetrahydre-5-othyl-§-(3-methyl-2-batonyl)-
l-(pmthh)hﬁm[ﬂl-ﬁmﬁhmho (18).

Thiopbenal (2 mL), follpwed by 30 mL of H,0, mdtheanOH
(1.0 g, 25 mmol) wera ndded to a solution of erude 12 {1.0 g
i Tor 34 W Inore e pordon of tiopbenct 1y
tetaperatzirg ore 1m
wia added and the mixture heated to 50°C. Aftor 3 ) the mizture
was concentrated to ramove the MeOH. The aqueocus 1esidus
weim further dilinted with H,O and extracted with (2x).
Tha organics wors wanhed with HyO and then brlne, with
mu@ommmudmsurm- uct. This wen

£
K (13%) of whito solid: mp £7-90 *C; 'H NMR (360 MMz,
§ 1.18 (d, 3 H, CH,)
(dd.lH!&!(dd.lPl}.MH&( lHI.(».l(d.lH).llB(dd.
1 H), 4.20 (dd, 1 H), 4.34 (d, 1 H), 5.22{t, 1 H).4.98 (d, 1 H). 7.16
w1 HI‘.’T!.E-TA {m, 5 H). 7.6 (d, 1 H).

irated and tha residuo partitioned between {2x).
Thumlulvmmhodwithﬂ and then brina, drisd with
n.w"' .me.m':sf'hoﬂ;m o yiald 03 3 of
un ] 'y
colarires oil. This ofl was dissalved in i-PrOH and added to a
hot solution of fumaric acid (1.5 equiv) in -PrOH. On cocling
of the solution, white erystals cotlected, and washed
with cold N and then to 031 g (30%): mp
137-198.6 *C; *H NMR (360 $1.2{(d, 2H, CH)),
L38 (s, A H, CH,). 174 ta, 4 K, CHy), 3.05 (dd, 1 1), 3,19 (4d,
1 H), 3536 {m. I H), 36 {dd, 1 H), 4,0~4.2 (m, 6 H),5.18(t. 1
H).S.'I'Hrl.ll-h.'lo(t.l H), 725 (d, 1 H).

{(+)-(8 )-9-Chlare-4,5.4,7-tetrahydre-5-mothyl-8-(3-
methyl-2-botenyl)imidaxel4,5,1-/k {14 Jbensodiazapine-2-
{1 -salomons {17). This caataris] was synthesleed
pruudm tmed to maka § (R = GH,CH

selonociren was used in place of thioures. The
recrywtallized from (-PrOH to yleld 17 (84%): nprrn-cm.

(*)ﬂ-cunm-(mhmwl ) 234 5-tstrahydro-
pethylt-nhro-1H-1,4-benzedinsepine (18), At0*C under
argon & susperglon of 2() (2246 g, 0.1 mal) in 400 mL, of
was gdded to anuspension of LAH (049 g, 075 mo)) In 100 mL
of glyme, The'resction was heated to reflusz for 19 % and than
euclnd and quenchod with the addition of 205 mL of 3 N NaOH
mlution. THF (128 mL) wen added and the mixtore heated under
refluz for 48 min btfore the solide were flitered off acd rinped
thrics with THF. Tha combined fiitratea were svaporatad to yisid
20.48 g (>100%) of product which was used without further
purification. ﬂudi-nmnmm;,o.lﬂﬂnd)ndm.N(u.
mL, 0.102 mol) were diwsalved in 400 mi. of CH,Cl, and
100 *C before dropwise eddition of
in 150 mi. of CHyCl; aver 35 min under argon. The mixture was
alipwed to warm to ambisnt toroperature. Aftar 72 h the mixture
was Washad with asturated NAHCO,, drisd ovar MgS0,, Qlitered,
and concentrated 1o yield 28.58 x (>100%) of amorphous yellow
solid which wos used without further purification. "Thal material
(23.07 ) waa added over 30 min to foming nitric acid (75 nl)
mohdtao‘c. After znother 35 mim at 0 *C the polution wes
slowly wddad to 700 g of ice with ati The precipitated solid
wae [litorod and washod with 700 ml. of ice water to ylekd. after
drying, ﬁ?“‘luﬂildyﬂh-ﬁdl&whﬂmmdwl

{£)-7-Chioro-i-{cyclopropyimethyl)-2.) L B-totrahyidro-3-
methyl-LH-L£-honzodiacupin-B-amine (19). Solid 18 {18.54
. 0.08 mol) was 2ided over 45 min to A suspengion of LA (13.7
K, 0.38 mnl) in 350 L. of ghymne cooled to 0 °C, Tha reaction wes
then stirred at ambiant temperatury for 2 b and heated under
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reflux for 17 b belose it was quenched with th careful sequential
addition of 13.7 mL of H,0 in 41 mL. of THF, 13.7 mL of L6%
NaOH solution, and 41 mL of H,0). The solid salts wers fTitared
off and digested with 100 mL of boiling THYF for 5 min aod
combioed {lltraten were concentrated to yield 14,18
g of brown of 19 that wan woeg! without further purificstion.
{=)-5-Chloro-8.(eyclopropyhnothyl)-4 5 4,7-tetrahydro-5-
muthyl-1 H-1,2,5-thindiazeio]4,3,2- 2k J[1,4]benzodinsepine
§.5-Dioxide (20). Solfuryl diaraidy (0.48 g, 4.75 mmol) wnd 19
in an ofl bath at 130 *C, wideh wag then hasted to 188 °C
uver 10 min. After 1 h the mixturs was coaled and fash chro-
matographed on sities yal (CH,Cly/MeOH 10:1) to yivld 0.7 g
{11%) of product which was Lriturated with CH,CN to yiald 44
g of 20 nn & tan sciid: mp 204-205.0 °C. Ak ambient tempematire
the ‘H NMR of 20 wen poorly resolved, bt whan hewted
1o 70 *C the pesks : 1H NMR (30 MHz. D,
§ 0.15-0.3 {m, 2 H), 0.5-0.6 {m, 3 H), 0.9-1.08 (m, L H}, 1.3 {d,
3 H, CH,), 26-2.8 (m, 2 H}, 345 (d4, 2 H), 3.8 (d¢, 2 HD. 3.68~-3.75
(m, L H), 4.1 {d, 1 H), 6.6 {s, 2 H).
()-10-Chlare-T-{ayclopropyimethyl)-1,2,5.5.7.2-hexa-
hyl-3M-pyrazinef23.4-1k 1}

AToanzodinsepin-3.

ome {21). Bromoscatic acid {108 g, 4 mmol) and 19 (1.08 ¢, 4
mmaol) wera cosabined in CH,Cl, (8 mL) and stirred at ambliont
tamperatuye for 7 dayn. Some MoOH was added ta sapa-
rated polid back into solution bofors the mixturs was to
saturatad NaHCO), solution and extracted with s The

with Mg80, and concentestad to Oﬂ{
of brown salid that was flash chroma on aiiles
(CHLCly/MeOH 80:3) Lo yiskl 0.4 g (33%) of 21 an an off-wk
woid: mp 149-162 °C; *H NMR (350 Mis, CDCly §-0.1 10 0.1
(m, 2 H), 04-0.55 (s, 2 H). 0.75-0.9 (m, 1 E), 1.18 (. 3 H, CHy),
252 {d, 2 H), 3.25-3.4 [m, L H). 35 {dd, L H), 2.75 {d, 1 H), 2.87
{dd, 1 H), 4.35 (4, 2 H), 6.58 (s, ] H), 6.59 (s, 1 H).

(&) N-{$-Chlare-t-{ayclypropylmethyl}-1,2.4.5.5.7-hesa-
hydro-§-mathylimidazo{45,.1-jk |benzodiaxsplin-2-yiidens}
goanidine (E)-3-Batsvedionts {1:1) (22). Cyanamide (0.25 g,
8,25 mmol) in 3.5 ml, of H;0 was sdded over 20 5 to & mixtore
of 19 in 1.280 mL of courentrated HCL The mixture way heatad
2t 80 °C Jor 2 b, eooled Lo ) °C, bapified with saturaled NaHCD,,
and extractad with CHCl,. Tha organic phase was drled with
Mg30, and contantrated to 1.82 g of higek ail that way {lash
chromastographed an silica ge! (CH,CL,/MeQOH 7:1) to yiskd 0.62
& of clear tan ofl. The oil war dissolved in B mL of EAOH and
added t0 0.23 g of fumarie acld In 7 mL of EtOH to yield 047
g (25% baned on cymamida) of 22 ap & whita fumarste salt: mp
204-205.5 *C,

{=}-{8}1-Chlore-4-(cyclopropylmethyl)-2,3,4.5-totre-
hydro.lN J-dimethyl:) H:]1 4-benzodiazepins-1-carbothle-
ansida (Z)-2-Rutenedioate (1:1) (23). As previooly describad
(aow propavetion of 18), 3(3) wan recluced. The resultant diamina
{9.8) g, 5 mmol) snd Na,LO, (5.3 5, 30 mmol) were combined
in 50 ml, of DMF and heated tu 90 *C Yefors dropwise addition
of eyclopropyitmeenomethane over 8 min. The mixturs was hagled
another § b and thea stirred al wmbient tymperature for L1 b
bufore it was added o 500 mL of Hy( and extrocted with CHCL,
‘The orgatic layer was weabad with H,0 (3¢} and then britwe, drisd
with MgS0,, and concontrated tu yield 11.12 ¢ of tan o} (35%
pure by GLC) that wns used without further purifieation, A
solution of this matarial (9.4 5, 7.5 mmal) in 76 ml of i-PrOH
was heated {0 90 *C under argon, whila methyl thiolsocysnate
(Aldrich; 2.84 g, 38.8 samni) was added dropwise. The reaction
wan hasted at 80 *C for 11 h (an additional 1.0 g 112.7 mmol) of
ﬁNﬁ wulddoddllrenl::.h'gu reaction weh w?lm:ld

OrARgE fum was ramatographed on silicn
(MsOH/CH,CI, (100 to 397}, Ammdmﬂ‘-dm
gl g o YT T i
wan i tn 147 g mp 1771
*C; TH NMR (390 Mz, DMSOQ«/,, 78 *C) & 0.25-0.4 (m, 2 H),
8.57-0.7 tm, 2 H), 1.06-1.2 {m, 1 H), 1.5 {d, 1 H, CH3), 26~2,76
{mn, [ H), 2.75-2.9 (m, 1 H}, 292 (d. 3 H, CH,), 3.62-3.77 (m, [
H), 4,08 (d, 1 H), 3.82-4.15 (m, L 1), 4.42 (d, 1 H), 4,35-4.7 (m,
1 H) 8,08 (s. 2 H), 7.24 {d. 1 H). 7.3-T46 (m, 1 H), 7.45-7.86 (m,
: lc’i')"f:-gi:yﬂ bt methylimid - 14100

. rob-methylimidazael4 3,1 1/41bensp.
diaxepin.T{(4H )-one (25). A mizturs of 24! ﬂl.tl K 0.04 mul)
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and formamidine acetate (832 g, 0.08 moi) way quickly heated
to 145 *C and maintained for 1 b belrre cooling. Tesultant
solid was tritureted with 150 I, of hot CHCN, cooled, {litcred,
and trituratad with 180 m1, of hos i-P7OH to yield 2.7 5 (34%)
of 2. A smaR sample was further purified by recrystallization
in i-PrOH to yiald o light tan solid: mp 283-256 *C.

435,7- Tetrahydre-5-methylinidazef 4.5 1k }{ 14 1benzo-
diszopine (E)-2-Butsnodioate (1:1) {27). Neat 25 (222g, 11
Muﬁdhummbduﬂﬂmm &4 mmol)
in 130 mL of glyme ot 0 *C argon. Aftez 2 hat 0°C the
muixture wan haated under reflux for 18 h before it was allowsd
o cool and quenched with careful nequentisl addition of L.7 ml.
of Hy0 in & mL of THF, [.7 mL of 1% NaOH solution, snd 5.1
ml of HyO. The salia were (ltared und digeatod with 100 ml,
Ot M3, el concamtrud tayd 41 O ookl o penreg
over wu 1My ich proved
to bw n 2:1 mixture of 26 and 7. Tha former coyld ba neparatad
and purified by rocrystallivativn with CH;CN. The mixture way
converted to pute 27 by stirring o THF soluticn apen to the

At mmbisnt temparature for 16 b A small sampln
of 37 was purified by sdding an EtOH solution to § aqulv of
fusaarie acid in BiOH to yisld & white fumaric acid salt: mp
203-g04.5 *C; 'H NMR (360 MHz, DMSO-dy) § 1.2{d, 3 H, CH,},
L.7{d, 3 H, CH,), 292 (d, 1 H), 3.2 (d, 1 H), 3.63-2.63 (m, 1 H),
4.0(d,1H), 418 (d, 1 H), 4.2 (dd, 1 H), 4,42 {dd, 2 H), 4.70 (n,
L B), 4.85 {5, L H). 6856 (s, 2 H). 802 (d, L ), 2.1 (8, | H), 7.5
€ 1H),813{ 1 H).

58,7 A Tetrakydro-8-methyl-?-propyl- t H-pyrasinef$ 2,1
Jk)14bensndisgapine-2.3-disns (31). A solution of 30 (0.90

to n solution of axalyl chioride (0.39 mL,
4.5 mmol) in 90 wl of toluene befors the reaction wap houted to

from I-PrOH Lo give 130 mg of white solid 31:
21262155 =C; '"H NMR (360 MHaz, CDCY,) 4 0.82 {¢, 3 H, CH),
1.2¢d 3 H,CH,), 1.32-1.542 {(m, 2 H). 2.4-2.8 {m, 2 H}, 2.22-3.32
{m, 1 H}, 8.9 (d, 1 H), £07-4.28 (m, 1 H), 4.38 (d. 1 H), £.8 {d,
1H),896¢d, 1 HYL T {1, L H)L 7.2 (d, L M)

4547 ro-5-mothyl-§-prepyl-12 3-\rinzelofd 5,1 -
Fk Y14 benzedianepine Monchydrochlorids (32). Sodium
nitzite {0.24 g, 1.3 mrool) was added over 159 tn a cold {0 *C)
aolution of 30 {045 g, 3 mmal) in 30 ml. of 3 N HCI, The mixture
way stirred eold for | k beforo it was besified with 3 N NaON
and sxtracted with CHyCly Tha organic phase was dried with
MgS0, snd concentrated, and the realdunl oil was flash chre-
malograpbed on siliea gel (EtOAc/hexans L:1) to viald 790 mg
(4%} of oil. ‘This was in 5 ml, of EtOH and enmbined
with 0.14 mL of concentrated HCL The whitz solid HCl mit of
32 was fiitered and dried to yisld 200 mg: mp 723225 *C; 'H
NMT (360 MHz, DMBO-dy/Dy0) 800 (, 3 L, CH,). L5 (4. 3
H, CHy), 1.7-1.88 (m, 2 IT), 3.0~3.18 {m, 1 H), 2.18-3.356 {m, | H),
4.35-4.53 (m, 1 H), 4.8-4.90 {m, 2 H), 4.9552 (m, IH). 752 (¢,
1H),76{d, ] H),&12(d, 1 H).

458,17 Tetrahydro-5-mothyl-2-oxo-#-propylimidazof4,5,1-
Teacaia I il by 340, Eoiaan hydrie (118 5. 3 men

L1 ide (0.118g, 3 m
and 33 (073 .m-uwnmmhiudhdinl.dD'MPum
argon ot embicul temperature. After 1 h, hromasentonitrile (0.341
L, 4.0 meol) was added and slirting continued another 45 min
batween Hy(t and C . ‘The otgmnic phase wan woshed with
brins, drind with MgSK),, and contentyaiad to an oil that wap fash
chromatographed on aflica gl (3-6% E1OH,;CH,C)p). 'Tha solid
product was Lriturated with hetane 1o yield 0.69 ¢ (51%) of
offewhite 34d: mp 83-85 °C; 'H NMR (360 MHz, CDCL) 4 0.9
{1,310,138 (d, 3 H, CH,), 1.4~16 {m. 2 H), 2.42-2.8 (m, 2 1),
34-3,52 {m, 1 H), 3.82 (dd, 1 H), £.05 (d, 1 H), 4.1 (dd, 1 H), 4.82
L 2HL B 1), TO( 1 M), 704 1 HD

34-Dibydro-S-mathaxy.3-methyl-I }-1 4-bon eodinzeploo-
2.5-dlone (38), N-Methyimorpholioe (11 m1., 0.1 mol) wen added
tn A solution nf 2-amine-i-methaxybonzoie acld (18.7 g, 0.1 mol),
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{£}-alanine sater hydrochloride (13.9 g, 0.1 mol), and
I.~llyd!wb:l;mah (27 5, 0.3 mel) in 400 ml. of THF under
Ny st amblent temperature. The mix was cosled to 0 *C bafore
addition of neat Hauid dieyolohexyicasbodiimide (20,65, 41 mof),
The reattion was stirred 2t amblent temporatsre for 4 days befors
1t was fihered and the filtrais concontrated. The redldue was
partitionad betwesn EtOAs/saturatod squamis NaHCOy: the
organic pbase wan dried with , and coneantrated o yield
28.60 g of bevorn oil. The afl wes heated under g Dean-Stk trap
(to displaced MeOH) in an argon atmospherc at 200 °C
for 3 h. T\ won conled and trituratad with 75 L of hot {-IrQOH,
eoaied, fitered, and washed with eold i-PrOH L yield 126 g (57%)
of aff-white 26, which wan wsnd whhow further

23,45 Tatrahydro-+-methoxy-3-methyl.1 /7-1,4-bonso-
diazwplioe (37). Borane {1 M in THF, 372 mL, 0.27 wol) war
acided to a cold (0 *C) solution of 36 {12 g, 0.054 mol) In 200 mL
of THF. Aftor b min the solution was heated to reflux. After
adw;ﬂﬁmmmumc-dqummdm
ndd of 270 L of 3N HCL. When the addition was complete,
the mmixture wes heated on a steam bath for 30 min, cooled, and
basifiad with 325 mL of 16% sgusous NaOH. It was then ex-
tractod with CH,CY, (2%), which was then washed with brine, dried
with MgSO,, and concontrated to yield 6.59 g (63%) of 3T es 0
brown oil, which solidifled on stending and wes used without
furthee pyrification,
4:{Cyalobutylmethyl)-2,3,4,5-tstrabydro-1-methyl-{ H-
-boasodlazepin-s-of (39), Di 7w

18 (24 ¢. 10 mmol) was dissolved in 235 mi. of CHC),
addithan of boron tribromide (141 L, 14 mmol) over t min, undar
N, Aftar 24 b, MeOH {20 mL) wan ndded to the mixtzre
abd it was stirred for 1 h and conoentrated, rexidus was

MMM%MMMMN%
The ich wera dried with Na;S0, and cancentrated wo yie

251 g (>100%) of 39 a3 & brown oif which was used dirsetly in
mﬂ-?c?nhbmm Amethyl}-4,5.8,7-tatrnkydro-5-mathyl-15.
mel ox-
aolo{Ad-7k [} 4 Yoanzodianenin-2-one { £)-2-Butensdicats
(1:1) (40). Ures (0.8 5, 10 mmol) and 39 (1.23 g, 5 mmol) werp
ndar ni and immodia

pertitioned

betwoen CHyCly (2X) sud Hy0. The nrganics wery dried with
MgS80, and concanteatod anto sillcn
i e S e
eXRDe to B r

yellow ofl. Amﬂmmhgo!-lmdddﬂlhlqulv
of furmarle acid in EtOH to give. after filtration, the acld oddition
solt a5 & whits solid: mp 147-150 *C, resolidifizs and ramalis
173-190 °C: '"H NMR (360 MH=, 41.17(d, 3 H,CH)),
1.47-1.67 (m, 2 H), L.T2-1.8(m, 2H), 1.9-2.63 {m, 2 H), 2.4-255
{m, 20, 2.56~2.7 {m, } H). 1.72 (dd, 1 ), 1.89 (dd. 1 H). 4.02
"fdil’ (I:.I.ll.d (d, 1 H), 0.63 (u, 2 H), 6.96 (d, 1 H). 7.08 (¢, 1 H).

. y ).

1,234 Tetrakydro-3-motbyl-3-prepylpyrrelo[3.2,1-/k |-
[1A]beszodiazapin-8{7 H)-0ne (E)-2-Butepediontn (1:1) (#4).
Dinmdrre 41" was allcyhated under standard cunditions Lo give 42
{3.17 g, 16.8 omol) which was dissclvad in 30 mL, of CHyClz and

o0 0 *C under axgon bofore sddition of chicmacetyl chiaride
{124 mL, 15.5 mmal) in 30 mL of CH,Cl; over 2 min. After 15
min the reartion mixture wap washed with satursied agqueous
Nlm(!x]. The organics wore drisd with Mg30, and con-
oon to yield 4.03 g O-100%, 4.7 g theototienl) of 43 ax mn
il used withart furthar purification. The total amount (€.37
155 mmol) wan placed andor argon before addition of polld AK?
over 1 min. Tha mixture was slowly heated to ca. 170 *C ownr
1 h and muintained for 20 h. [t was sooled and the resultant black
glman wap dissalved by the careful sddition of 200 ¢ of ico with
wwirling. ‘Tha nguevus sulution was basified with 3 N aqucons
NaOK syl extracted with CH,Cly. "Tha ic phasy was drind
with MgB0, and concentrated i £.34 y of il that was Reah
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Kukla et 2
chroma on silica gul by alution with CH. MsOH
1) umh. ‘l‘lllhw- ’Egiw 074

g (18.0%) of 44 sx a clear yallow oli. A sampls was dissolved In
BLO and stded to 1 equlv of futeric acid in BYOH. The fomaric
st of ¢4 was isulated and recryatallized from i-PrOH to give &
whits solld: mp 180-182 *C; '"H NMR (300 MHz, CDCly § 0.8
(s, 3H), 1.08 {d, 3 H, CH,), L32-145 {m, 2 E), 2.4 (¢, 2 H), 3.00-3.2
{m, 1 H}, 3.57 (s, € H), .58 (dd, t H), .73 {d, L H}, 3.98 {dd, 1
l'_;). 43(d, 1H),082(0. 2 H),68(, 1 H),7.0(d, 1 1), 7.1 (4,1

).

2,3-Dihyire-3.{methylthin)-2-0x0-3-(3-0xopropyl)- 14 -
indele-4-carbenitrily (48). A mixture of 457 (30.8 g, 0393 mol),
vhlorcacatons (314 mi, (.395 mwl), potassivm cas! (5.6
£ 0.798 mol), and potassium iodide (558 y, 0.398 mol) In 16 L.
of DMF wan stirvad at kmbient temperature for 5 h hefarn it was
partitioned between H,0 and ErvOAc. The organic lnyer w
washad with Hy0 (%) and then brine, dried with MgSO,. and
partially concantrated, Crystallization from sulution 039
K (52%) of 48: rap 225-290 *(.

33-Dikyid

1)1 H-indole-4-carbonitrils
{47). Zinc dust {135 g, 2.0 mol) and 48 (26.7 g, 0.103 mal} in 750
mL of THF and 28 ml. of acetic acid were mefluxed for 2. Tha
mixturs was flitared and soncontrated to o solid rosidus that wms
triturated with (-BuOMe (2%) and recrystallizad from sbeolute
EtOH to yiokd 182 g (83%) of 47 s & tan solid. A sampic wee
further purifisd by fssh chromalography on allica gel
MeOH 9:1) Inllowed by recryntallmation freen FLOAc
to give a pals pink powder: mp 178-150 *C.
12a3,4,5.5-Bevakyd ro-+-mothyl-2-axepino{5.4,3-cf jin-
dol-2-one (48). Reney nickel (400 g, Fluke) was washad with
t-BuOH (3%) bafore it was mixed with 46 (27.8 ¢, 0.107 mol) in
1 L of t-BuOH and refluzed far 1.8 . The bot solvant wms
decantad aff the nicke] which wan further washed with bhot 2 BuDH
{#%). The combinsd washes were cuncentrated te yleld 762
of solid that was tritumsted with EtQAc to yleld 5.51 g (23% ) of
48 as & pale pink wolid. A sumple was further purifisd by re-
(allization from EtOAc mp 184-188 *C.
£.22,3.4,5.8-Hexahydro-d-methyl-5-(2-methyl-2.
propeny]})-2H-asupinal8.4,3-cdlindel-2-one (€0) (R = 2-MA).
A mixture of 48 (10.0 g, 80.7 mmol), chioro-2-mas
{6.6 mL, 66.8 mmol), KI (1.1 g, 66.8 mmel), and Na,CO, (92 5,
304 mmol) in DMF (200 mlL) were stirred st amblant temporatuze
for 2 deys befose it was partitioned bstwesn Hy0/Bi0DAc, The
organic phise was washed with HyO and then brine, dried with
Na,S0,, and concentratad to yisld 10 g of brown oil. This was
Mash chromatographed on silica gel (el;l:'cuu.onma.on
83%:6:0.1) 1o yield 7.51 g (48%) of 49 sn & yellow solld. A sampls
was farther purified by recrystailization from KtOAe to give »
palo yellow sotld: rop 166~147 *C; "H NMR (390 MH,
$124s, 3 H), L.0-1.4 {m, 1 1), 165 (s, I H, CH), 1.82 (d, | H),
285 (d, 1 H), 24-3.5 (m. 1 H), .55 (dd, 1 H), 3.88 (d, T H), .08
{d, T H) 4020, LH) AT (s, \ H),G64d, L H). 87 (d, I H), .07
{t, 1 H), 1038 (s, 1 H).
1.20,3,4,6,6-Haxgbydro-d-methyl.-8-(2-methyl-2.
propeayl)-2H-uxepine[$4 3-od lindoly-2-thisne (80} (R =
ZMA). Lawemon's reapent (1.07 g, 2.89 mmal; Aldrich), 49 (R
w 2-MA, 0.83 £, 2.2% mmol}, and BHT (ca 2 myg) in 20 ml. of
tohuens were refluzed for 2 . Filtration gave 1.37 g of broom malld
that wea flask chromatographed on sitlen gel (CH,Cl,/MaDH/
NHOH 8%T:0.1) to give 0.67 g of green glas thet wen
from MeOH w yiald 150 nig (24%) of 50: mp 120 *C dex,
2Ch - b&-propyl-1 H-apapl-
no{5.4,3-cd )indsly Menohydrochloride (51} (R = 2.Pr).
(5 L) snd 43 (R = n-Pr, 0.6 g} wore heated under reflux
for amnmm;m-nw “m:aﬁfu‘:'" eold
ity squanus NaHCOs and CHCly. orpense
Layer wan dried with Na,50, end concentrated to u green oil that
woe flash chromatographod on allica pel (CH.Cly/ MeOH/NH,OH
82:7:0.1) 1o give 180 mz (28%) of pale yellow solld 81. wan
dissvlved in Ex,0, and F2,0 snturated with HC! was adided. The
ipi wdid wan ceystallized from {-FrOH /McOH (o yiekt

(1@ Kim. D.; Baum, T. Derivatives of Tatrohydro-!.4-bhenen-
dlesepinen gy Potential Antthypertensive Axente J. Med.
Chem. I9TY, 20, 200-212.

(17) Cassman, P.; Gilbwet, D,; Tiow-Yay, L. Substituont Effects m
the Carbon-13 Spactra of Oxindolea. J. (Org. Chem. 1977, 42,
1HO0-4.
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100 mg of white erystallime B1-HCL: mp ca, 280 °C dec.
3.4,5,8-Totrabydre-d-methyl-5-propy}.1 H-asapino{0,4.3-
od Hadole Menohydrochlorids (52} (R » 5-Pr). A mittore
of 51 (R = n-Pr, 0.16g), 10% Pd/C {0.15 £), and EtyN (10 drop)
in 20 mL of EtOH was placed on & Parr shaker under 28 pai of
hydrogen for 2 h, It was then Mtersd through Dicalits and
concantrated o a giass. Flash an silten
pel {ICHCH/M /NE,OH 32:7:0.1} gave B0 mg (37%) of 53
ns & yellow 3plid, This was dissolved in EtOAc and sthernal HCL
added. The precipitated solid was rocrystallized from i-PrOH*
to yield 5 mg of 52.HC] sa white crystals: mp 246-247 °C.
Protonation of 62 by HC| farmad & minture of dlaatersomers in
& 21 ratio as seam in the ‘H NMR. Whers protons were woparsted
in the spectrum, tha chemica! shift of the minar disstersamnr iy
indicated Il:rmthun. but the proton eovnt of both [ormers
are combin 'HNMRMMH&CDC -‘u(‘laﬂlc“dl
L52 (149 {4, 3 H, CH,), 1.86-1.9 (i, 2 H), 2.78-29 {2.0-3.0%)
(m, ! H), 2.02-3.4 (m, 2 H), 4.05-4.15 (3.87-3.97) (m, 1 H),
4.57~4.52 {m, 2 H), 6.92-7.02 (m, 1 HN, 7.02-7.12 {m, 1 H). .32
(7.23) (s, 1 H), 7.384¢, 1 H), 10.34 {s. 1 H), 1131 {11,18) (s, 1 H).
4.58-Teotin ayd mothyl-5-(2-mathyl-2-

roxy-4-
propenyl)-2ol -areplno[E.A 3-vd Jindel-2(1 1)-0ne Mono-
hydrochloride Ethanolate (1:1) (53) (R = 2.MA). A mixture
of 49 (R = 2-MA, 0.6 3, 1.95 mmanl) and K CO, (0.54 g, 3.9 mmoi)
in § L of DMSC and | mL of HyO was stirred overnight at

LADAS & PARRY LLP NY
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ambient lowperature and open o the atrmosphere. It was than
MMMMWW'B%PMM The
aquociis phase was natprated with N ; with 3 N NeOH
to pH 10, and ropeatodly extracted (7X) with e The
combined otyunics were washod with brine, dried with No,80,,
and concentrated. The residuc was flash ch ed oo
silicn gel (CH,CL./MeQH/NH.OH 83:7:0.1) to give & xrwn oll
which was taken up fu Et,O and precipitated with sthermal B3I,
Rocryatallisation from ELOH gave 0.94 (,!_ (0%) of S3-HCILELOH

a3 palo prwan erpstale mp 247-230 ¢
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Synthesis and Ocular Antihypertensive Activity of New Imidazolidine Derivatives

Containing a §-Blocking Side Chain
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Ienoylimidaeotidine durivatives (3-8 containg Jami
mmdmﬂhﬁlmwmhidhﬂwﬁﬂun:dﬂhim

wers evaluated

for potentin! acular nntihypartsnaive activity in a-chymotrypaln-induced ocular bypertansion in rabbita. These

compounds represent s uniqus serion of effective ocular tihypertansi
characteristics of 8- blocken and of imidezclidine dertvatives, exhibit weak o- and

ive agents that desplts preneosing structural
agnwist and antagoniet

octivitien, These findings may be of significant ibarapautio importance in the medical managsment ol glaucoms.

Adranergic recepiors are clasalfivd into o and A-adre-
"‘ﬂ“ roceptors” and further subdivided into o, oy, #, and
Iﬂ"ﬁyl Mont of tham have siready been found in eve timue.

jological and biochemical studies support the im-
partsnca of o- and recepiars in the regulation
of IOP™ (introculas pressure). Even though the distri-
bution of these lations in aye tissce has
not yet been completely delineatad, data indicate that the
teceptors in the ciliary body, which modulate squeoys
humor production, are mainly of a; and g, type®™ o
Adrenerglc sgonista and S-adrensrgic antagonista* axe
known to hava a favarable effect on tha IOP in open-pnglo
glancoms. S-Adranoceptor antagonists, widely uvsed in
glavcoms therapy, are presumed to jower IOP by de-
creasing aqueous humor formation, mainly by affecting
membrans permenhility.® a-Agonists and especially clo-
nidine were shown to decreass aqueous humor formation
by conatriction of fferent cillary proceas blood vessain?®
On another hand, it has betn reported that the reslstance
of anuaOus huror outflow was docrossed by cloni-
dine. @2  Prazoain, afh antogonist which has n high
lpoeiﬁei;?"fm the m, receptars, lowora IOP jn anlmal
modaln. However, prazosin is not n very effective

' lm‘ll;.ul de Pharmacologie.
{ Laboratolres ALCON,
1Université Jusaph Pourier.

hypotensive agont bucause it alan reduces sgueous humer
outflow. thun nagating the benefit of reduction of aquecns

{1) Ledare, . Huber, D.; Himber, J; Aodormany, G. U.S, Patant
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4 .-Touuhydro-ﬁ- llmiduo[i 15411 ]benmdmnpm- 1H)-ones (TTBO), 1, have,
o 4 :unmuymnﬂ.ﬁ’m u's'plfuﬂo':invtm intarfering with thulruumm

e ' 4.5.and7mno-andduuboﬂtluﬁmnﬂ_and m’lntpd
inhiasitory structure—sctivity relstionships. On the basis of of HIV-1's
i ,mfoundthnt&-mo-m-luhlﬂmduulqm,theoﬂﬂnal
mmmd;md?—mﬂ&mbcﬂtuudumoflm .
thomutneﬁwmpomd:. Althou:hmml!.yhnnqﬂv. .

mnining
5-d -Me-substituted, and trans-4,7-di-Me-substituted, and all 4.5-. 5,6-, 6,7-, lnd
. duublﬂmhd of 1 pogsessed no noticeable desired activity. ' .

=y parted ' s vty n&éh:m‘::nmhm m”unf
previows ly re a 1. In sumrhary, B we
naH &Mmf‘.;m foundthathlnngndimdhyhllylmupltthﬂi-cnh
. and a thiourea ag the 5-membered ring proved most
pmidn.formndmlﬂn;thnhluhngdﬂ[vlﬂnu'l
cytopathic effects. Aho.thc&-ﬂc&mﬂomumn—
loguupmndmuilhnﬂympohntuinhhihnof
HIV-1 than either their corfesponding R snhntiomers
or racemates. Combining thess features l.d to com-
pound 1bt which, {n vitro, pmvodmonpotantlhnntho
recently approved DDI and about onn-tmﬂ:lu potent
as AZT.
Since thia original work, further l
studies have shown that the TIBO series of unds
mHnduhglﬂV—lruplunﬂmbyinhihhngthoHN—l
mmehnmﬂpmomﬂmmnmdmm
the virus's life cycle, at an allosteric site.! A phase I
clinjcal study of 1bt on 32 lata stage AIDS patienta
runmnﬁﬂwnkpu-lodhlnlnrmﬂgheu
reporied ? mwdydmuhtmn:smnﬂlbt
had no overt toxicities but did indicate ‘itd possible
efficacy agninst HIV based on significant, lowering of
puﬁmhpﬂmh;mhwh,:muhrbrthﬂww
levela.

Ourorldn-lﬁndinpthatllhrmxthlmmhnmu-
tr_vltﬂuc-ﬁlltsofllodbnrhumuflmﬂ-ﬂlv
- : activity added credencs to the obvious need for further
* Address ponlenes to thib suther si: Janssen Rescarch axplonhnnofllunuommmdlhe'lmboudﬂng

l"ol'nduln.w- i asdd McKean Rodds, Houss, PA 1847T.
Janssen Research | tundation portion of the TIBO serles. This mlnulu'ipt will
'Kllhllllulh‘ltu-:lhltlauvufn' dem-lbuuuntemntlcvnhummdthh'l-

s anesen Rasearsh - toundatlon, Belgifm. bered ring addressing the topls of related HIV:1 inbibi,
ln:nlmu. ot u" "'J Vuarmacentosl Nesearch tion SAR as well as the various chamistry tied to these
%M in Advance , Fabruary 1, 190%. modifications. . |

002'2- 838-077T1800.00/0 © 1995 American Chemical Society ' i
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Table 1. Inhibition of EIV-1 Replication in MT-4 Cells
no. R X Y Z 1Cs0* uM nt
1a H ] B-C1 DMA 0.046 2
1b H 8 B-Cl DMA a.18 3
ie &-Et 0 - . H >250 [
1d 5Et V] - - 2MA >80 4
1a 5-i-Pr 0O - H >250 . B
i 5--Pr (1] - 2-MA >10 , B
g 5-i-Pr '5) 0 - H >250 2
1h 5--Pr :8) o - DMA >10 1
1 &-i-Pr .§) 8 - DMA >10 1
1 §--Pr §) o 8-C1 H »10 1
1k §-i-Pr 8) (4] 8Cl DMA »10 1
1 54-Pr §) 8 8-Cl DMA »10 1
Im 5-n-Pr 0 - H »250 2
1n 8-n-Pr 0 - .MA >10 2
1o 5-Ph 0 - i1 >280 1
1p 5-Ph o - MA >10 1 3
1q 5,5-di-Mn 0 - H >250 5.
Ir B,5-di- Ma 0 - 2-MA 2.1 . &
1s B-keto 0 - n-Pr >3350 -1 2
1t 4-Me 0o - H >250 -
In 4-Ma 0 - 2-MA 2.1 1 6
1v 4-Me (3} L 8-C1 2-MA 0.87 | 5
iw 4Me () 8 9-Cl CHs-c-Pr 218 6
Ix 4-i-Pr (s ] - H >250 2
1y 4i-Pr 0 - n-Pr 733 | 8
1z 4-i-Pr 0 - -MA 12.6 ' 2
laa 4n-Pr 0 - H >250 ;2
1ab d-n-Px 0 - nPr >180 v 2
inc d-n-Pr 0 - 2.MA 481 2
1ad 4-Ph 0 - H »3260 . |
1ns 4Ph 0 - n-Pr >250 I
Inf 4-Ph 0 - -MA >250 LI |
lag T-Me (o] - H >350 1 1
1ab T-Me (0] - n-Pr >83 3
1al T-Me 0 - DMA i21l 2
1a) T-Me (8] 8.C1 DMA 0145 2
1ak T-Me 0 9-C1 DMA 0.1 5§
1al 7-Me S - n-Pr 243 -
lam 7-Me B - DMA 0.078 5§
lan T-Me 8 8-Cl DMA 0013 2
1a0 7-Me 5 8-C) DMA 0023 1 5
lap 742-Me-propyl) o] 9.C1 DMA >2 . 1
lag 742-Me-propyl) 8 8¢l DMA -3 1
lar 7-Ph ] - DMA >2 N |
las 4.5-d1-Me (cls) o] - DMA . BeT | 3
1at 4.5-di-M» (cin) 8 - DMA 252 2
1au 4,5-d1-Ma {trana} L] - CHy-e-Pr 13.4 L |
lav 4.5-di-Maitrans) 8 - DMA 143 S
law 4-kato 5-Me 8 oLl n-Pr >50 1
lax T-exo- |,6-benzo ) - H »250 T |
lay 4,8-be 120 5 - CHy<-Pr >10 . 2
1az 8,7-di-Me (trons) 5 - DMA 0.042 ., B8
1ba 5, T-di-Ma {cis) 8 -~ DMA 1.15 5
1hb 6,7-di- Me (R,R; trans) 0 9-.Cl DMA 0.23 3
1bo 5,7-di-Ma (R.R; trans) 8 8-C DMA 0.48 3
ihd 6,7 Ma (S,S; trans) 0 8Q1 DMA >5 T8
1be 8,7-di-Me (8.5, trans) 8 a8l DMA >10 3
1bf 5Me-""keto [+] - n-Pr >260 M
1by 4.7-di-Ma (trans) 5 - DMA 258 2
1bh 4,7-di-Me (cls) 8 - DMA *10 2
1bit 5,6-(C sk 0 - - >250 | 8
1bj 5.6-C Ty 0 - - >250 i 8
1bk B5,8-CEHisC(=~CHy)CH, (S) 8 9-Cl - >10 1
1l 8,6-CF.yC(=CHCH3)CH; (S) (6:1 Z:E) 8 8-Cl - 3.7¢ 3
1bm 6.7C 121 -] 8-Ci - »2 1
1bn 6,74C JCHyCHy) 20 - >250 2
1bo 6,74C 1) S 8-Cl - >2 1
1bp 7.84C ish 8 9-Cl DMA >2 |1
ibq S-Me (D) ] 8-Cl DMA 0.005 20
1br 5-Me (D) 0 8-C1 H »350 i 2
1ba 5-Me (5) 0 8-Cl DMA 0.18 | 1
1bt 5-Ma {5) 9-Cl DMA 0.043 53
1bu 5-Me (S} 8 8-l CHyo-Pr 0.034 B
1bv 5-MeiS) 8 - CHpc-Pr 0.060 ]
1bw 6-Me 0 - H >250 l 3
1bx B-Me 0 - n-Pr 58.7 | 13
1by 5-Me -] - n-Pr 167 7
1bx 5-Me o - 2.MA 34.7 I 24
i
|
1
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no. R X Y Z ICw pM

lea 5-Me ) - DMA 0.007 "7
1eh 8-Ms (5) ) - DMA 3.32 ‘8
1eo 8-Ma (S) 8 - 2MA 0.036 . |5

* Mean value dMnmmmdmumwnmmmuummmmw
HIV-1. Wb«-dmhmdumﬁnmlblduhmmunlm.m
of experimenta run for s given compound. © Three of Gve tests indicated an ICeo of > 184 aM.

affect of
mmhﬂuﬂh&oml&nﬂmﬂuﬂ.lﬂumhr
4 Two of threa tests indiextad an JCy of

» 180 4M. * Two of four 1esta indicated an ICy of >30 xM. MTwo of thres tests indicated an 1Cyy of > 160 uM.

S Mepa

=\

Behamse 1. Methods A-1-A-D
¢ Sape

5;,,.

1 Maihod AT

b Mathed A-t:

Nathd A 1] (2aH)

YO;I(«L/

The number of v.aried substitutions explored in the
7-membered ring, both in terms of position of substitu-
tions as well as finctionality alterations (Table 1),
resulted In the utilization of much diverss chemistry.
This involved expliring 12 different synthetic routes
{Schomes 1-9; msihods A-L) in ths genaration of 67
novel, final targets whose respective methods of ayn-
theges are listed in Table 2.

Chemistry encorr passed in Scheme 1 (methods A-1—
A-5) was used malaly to prepare varied C-5 site sub-
stitution of 1. The chemistry utilized for these com-
pounds is reminiscent of our before-mentioned reports®?
on the preparation f the 5-Me analogues of 1; therefore
minimal commeantary i» necessary related to their
preparation. With the exception of varying the ap-
propriate sterting raaterial to piace the different groups
at C-5 of the fina. target I, and variations of some
noteworthy purification conditions recorded in the
Experimental Secti m, no significant changes were made
from the previously published material. Ons other
noteworthy point f r Scheme 1 is that attempts to react
sscondary amines vrith acids 2 toward fins! targets such
as 1bibj by the o:herwise standard 1,3-dicyclobaxyl-
carbodiimide (DCC)-coupling renction proved fruitiese.
The more reactivy acid chlorides 3 were therefore
emplioyed which reacted cleanly with the sscondary
aminey to generate their respective amide intermedintes
in high yield.

The 6-keto final compound Is (method B) was also
prepared following, to an extant, related chemistry of

Mathed A-1% |H.I|¢-l§:?ﬂlh0ﬂ

B

Oetidesination lor YuCl

PIC, BH"HCOy :
Methad A-3 I

Y

joos §

the previously reported method A-1. AMLMDCC
coupling of n-propylamine to Sa was used t3 ) generate
4. Inﬂum-dhulmﬂm:tuludwlthhmmm
lluminumhydndn(lAH)loMuuboththammmd
amide fanctions in one pot. The resulting
treated with 1 mol equiv nfh'lehlommnthyllehlmfw-
mm(dlphum)lnyiolduurbamoylehlmdobm
!mdnolm.inhmodntawhhh.inthemnpot.w
treatad withanlquwusdloummlutlon tolhydroly:e
the carbamoyl chloride to give desired intermediate
amine 5. T!ﬂ-mmonmimmmctedmﬂnehllm-
acetyl chloride to place the carbonyl group ltthe C-5
position of the desired final product. Thu acyclic
bensimidaxolans amide intermediate was tréated with
mmmm@mmmmmm
of the benzimidazolons. '.l'hhanmnundﬂy:yduadto
the 7-mambered ring by a simple substitution of the
alkyl chloride to give final product 1s. \
Theneondn.rymmul:,n.adt(method(!).whnh
contain racemic alkyl mdurylmhﬁtnthnlmﬂwc-4
position of 1, were prepared by modifying the  chemistry
ofthauboumonﬂomd:ueeutﬁ:lmhﬁ the C-5-
substituted The main mod:ﬂuhm for the
C-4-substituted unlogucl of 1 way that|an amino
ketone was used, rather thanp an aming atld, in the
mnhdmp!ln;meﬁmwiﬂ:lddllorlﬂdelﬁnrldu
3 to generate keto amides Ga—d. 'Ihnmup-ofﬂim
ketones to the C4 luhlhbu.mt of final
mdumlwhld:bmmsulf-wﬂtaﬁurthamnr-
siona of Ga-+d to Ta—d. Thees transfi entailed
reducing the nitro groups of ia—~d under a hydrogen
]

e e — s —— —

I Qoo
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Scheme 3. Mothods E and C
’“"’I"Jn

2a N ————
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u13

ooy H’T"

| 13%3" s
Sk, |
R 4

W @r
B
d:}{: o -~ 5 < I

atmosphere (n the presence of 10% Pd/C. The transient
dianilino compound) were never isolated but rather
readily cyelized in situ to yield intermasdiate corpounds
7a~d. Thess interinediates were treated with LAH
which reduced both the imine and amide in one step.
The resulting triam:nes wers treated with diphosgens
to yield the cyclic uea carbamoyl chiorides which, in
the same pot, wers trested with agueous dioxane to
hydrolyze the carbs:noyl chlarides to yleld the desired
C-4-substituted secoadary amines. Thesa final second-
ATy amines were th: n treated following the previously
reported alkylation :onditions? to yield the N-6-substi-
tuted final products ly.zab.aoneafu

As previously mentioned, HIV-1 inhibitory stereocse-
lectivity for the C-5 site of 1 has been noted with the 8
enantiomer proving more fuvorabla than the R enanti-
nmar. Once gignific it biclogical activity was noted for
the racemic C-4-statituted series of 1, the gquestion
arose whether ther: was significant biological stereo-
selectivity for eithm enantiomer in the C-4-substituted
series. Rather thin trying to resolve ths racemic
mixtures of C-4-substituted analognes generated by
method C, an alternate stexoospecifio synthetic route
was employed to prepare C-4 positional, pure enanti-
omers of 1 {(method D). To prepare intarmediates b,
the appropriate prir 1ary amine HiN-Z was coupled with
its respective optlnlly pure sample of BOC-Als-OH
following standard OCC amide-forming reaction eonds-
tcns. The resulting amides were treated with trifluo-
roacetie acid (TFA nlo *C to remove the BOC group
and ths reeulting 1 mide/amines treated with LAH to
yield the desired diamine intermediates. These opti-
cally pure diaminu were combined with the n-Bu ester
of Ba, which had been generated in situ, to yleld
respective intermediates 10m,b. Most probably, 108,b

are generatad via a sequexntial reaction of nuelnophuil:
argmatic substitution of 8 on the n-Bu of 8a
followad by an amide coupling, nng-clulngmctim of
the secondary amine with the ester. Inlu-medhhl 10
wers then treated with LAH to reduce both the nitro
and-mdeﬁmcﬁnminonenup Mmulﬂn;tri-
amines wers treated with thiourbouyldumdmlc to
yialdﬂmrmpochvoophedlypumﬂublumdpmd

ucts 1w,v,

Analogous chemiatry to that explored in m-thnd D
wuuudtoprepm45-duuhtihmdmudmdnnn-
fused products of 1 (method E). For anmple, 1.2

was reacted with ester 8b to fenerate
the fused dibensodiazepinone 11a. Experimkntation
around selective reduction conditiona of lia wert
Investigated to add flexibility to subsequent elmnhtry
culminating in diversity of the final products prepared.
A selective Ra Ni/hydrazine reduction of the nitro group
of 11a generated the dianilino intermediate l’n. This
mdoltpoulhletodochemuh-ymundtheuuhne
groups, with the amide acting as a protecting group for
the aventua] N-8 amine of 1. In onr mpomdlcue, we
chass simply to cyclize the dianiline with thmnrhonyl-
diimidazole to yield final target Iax Alelochvebo-
rana— an complex {BH;THF) nquehm of
the amide group of 11a Jeft the nitro group unscathed,
gonerating amine 13a. Tlmmethodmchufninlleu
ofthe harsher LAH reduction conditions ussd in methed
D, which reduced the nitro and amide grougs in one
step. Auloeﬂvulyudueadlnmdutemd:n 13a
avoided poesible problamatic selective ulkylations or
Acylations, which may have arlsen in the luheequunt
step with a fully reduced trimine akin to goneral
structure 14. Amine 13a was easily acyluud with
cyclopropanecarbonyl chloride whaee ruultlns amide
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was treated with L.AH to reduce the nitro and amide
groups both in one step. The resuiting triamine was
then treated with th ocarbonyldiimidazole to yield final
target lay.

The synthetic method E was also used to prepars
individually the cis- and trans-4,5-dimethyl-substituted
final products of 1. " he previously mentioned synthetic
msthod C could alss have been used to prepare thease
targets, but method E was favored for the synthesis of
these particular protucts. Method E had the advantage
of being a stersoceptcific route, whils methed C would
have involved staracsslective reductions and/or posatbly
cumbersome separaiion of isomery. Intermediates Iib,e
were prepared by re wcting Be with meso-2 3-diaminobu-
tane and D,1-2,3-dizminobutane, respectively. Various
reduction conditiors were also explored for 1llb.e.
Treatment of internediate 11b with LAH gave ths
expected triamine |4b, while treatment of 11e with
BHyTHF under refluxing THF conditions led to =
mixture of nitrodiaraine 180 and triamine 140, both in
modest yields. Som further notable i
via this route was performed on triamine 14c. Inter-
mediate 14c was tr:ated with thiocarbonyldiimidazole
to generate an intermediate secondary amine henximi-
dasathione. We for nd this intermediate conld be suc-
cessfully converted /ia reductive amination to the final
N-8-substituted tmiget thioursa Iau, This sequence

complimented our previous work by lddlns another
option to the methods available for preparing thioureas
of final targeted thionss of 1.

Related to final targeted thionea of 1, probl
double-bond isomerizations of allylic side chainsion the
N-6 site of 1 has been notsd? when preparing thioureas’
of 1 via an iminoyl chloride synthesis (method A-G), This
jsomerization occurred when phosphorus oxychloride
(POCI;quuled unrugentlnthomﬂnoylchlondn—

reaction. We therefore explored formmg imi-
noyl chlorides by an altemate method (method F). The
sequential treatment of the dimethylallyl N-8-substi-
tuted derivative 1as with triflic anhydride (Tf0), 2,6-
Iutidine, and HCI led to iminoyl chloride 16b with no
detactahle isomerization. This material mthnn'mlly
converted to final product lat by t.rentment with
thiourea.

Synthesls of C-7-substituted analogues of 1 (mathod
Q) unullod modifying the procedures of D lnd E,
basically by substituting kelones 16a—f as starting
materlals for esters and acid chlorides 8, Ketones|18a—
d,f and aldehyids 180 wers prepared by following closely
related published works citad in the Ezpemnnnul
Bection, mmurbonyleommundlmthmmmd
with ethylenediamine and sodium cyensboro
(NaBHCN) to generate benzodiazepines 17a—f which
were then readily alkylsted Lo generate their resphctive

114
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intermediates of 24. The nitro group of moest of the
intermedintes for 24 ~as easily reduced with LAH to
give their respoctive i stermediates 38. In some cases,
where there was conci m of potential dehalogenation of
aromatic subsatituents by LAH, Ra Ni reduc-
tion conditions wern w:nd just as effectively. Intermedi-
ates 35 being converted to ureas of 1 were efficiently
transformed with either diphosgens or 1,1%-carbonyldi-
imidaszole. Intarmediates 25 being converted to thio-
ureas of 1 were also Jrepared by ons of two methods.
These two mathods proved about equally effective and
involved using either potassium ethylxanthate, which
was generated in siti, or the commercially available

L1 -ﬂnoeubmyldum:lmle. Where amenable, one of
these two direct metkods of preparation for thioureas
of 1 was pursued virsus the lean direct and more
restrictive methods A 5 and F.

The remaining simgls disubstituted final compounds

of 1, La., those containing 4,7 and 5.7 diluhlﬁtuLnn.
were also prepared lbllovrln; method G. The

alteration from the describad mathod Glwas
changing the coreactant of 16 from ethylenediamine to
the nonsymmetrical 1 sne. The R pub-
stituent on lsmmntunedumforthuemcﬁonl

and, not surprisingly, yislded a mixture of both the!8,5-
benzodisxepines

and 2,5-disubstitutsd 18and 19. These
intermadintes were generated in s ratio of about|8:4,
respactively, based on NMR, and fortunately were aully
separable by simple chromatographic methods, Tnut-
ment of isolated products of 18 with NaBHyCN yi

a mixture of cis- and frans-3,5-banzodiasepines 20 nd
21, generally in a ratio of about 1:3.% This ratio
bl.ud on {salated ylelds which were accomplished uﬂlu-
ing preparative chromatography. Treatment o!'ilolahd
18a with NaBH3CN yislded a mixture of cis- and trmu-
E.&-bonmdhupinuﬂamdminnnﬁoohboum 1,

doo7/041
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Scheme 8. Method H
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also based on isolited yields after chroma pluc
separntion. Ax lg ot vigusly the cuse, pursuing i
chemistry starting -vith optically pure 1,2-d|lm!nupro-
panes yislded similar ratios of opticelly pure bensodi-
azepines 18—21. Further chemisiry pursued on amines
20-23 was identic to that previously described for
method G ylelding f nal 4,7- and 5,7-disubstituted ureas
and thioureas of 1.

To prepare the 7- nembered ring, disubstituted prod-
ucis of 1 containing a kato group as one of the substitu-
ents involved further chamical mani Preparing
the 4-keto 8-meth /-disubstituted analogus law in.
volved a totally irdependent syntheais (method ).
Alkylation of 28 with ethy] 2-bromopropionate gave 27.
The nitro group of 87 was reduced under a
atmosphere in the hresence of platinum axide (PtOy) to
yitld an aniline infermadiate which was subsequently
cyclized to 28 In refluxing toluene with the nid of
1-hydroxybenzotris zole as an activating ester catalyst.
Intermedinte 28 w s readily alkylsted with 1-
pane to furnish 2 which was nitrated with fuming
nitric acid (fuming HNOj) to give 30. The nitro group
of 30 was reduced "1nder & hydrogen atmosphers in the
presence of PtOq 10 yisld 81 which was treated with
thiophosgens to generate the final target 1aw.

Preparing the 5- nethyl 7-keto analogus 1bf invalvad

iting salective: reductive conditions different than
those previoualy descrfbed (method I). It was found that
treatment of C-2,(:-5 diamides akin to 33a with LAH
at 0 °C Jed o selective monoreductions of the C-2 amide.
For the cnse of !l3a, intermediate 33 was formed,
Treatmant of 88 with diphosgene readily gave desired
target 1b{

Preparation of tas §,6-, 6,7-, und 7,8-fused disubsti-
tuted analogues of 1 sntailed individualized syntheasss.
For the 5,8-fusad ing olefinic compounds 1bk,bl, this
involved G-step serjuences (method J). Intermediate 34
was prepared by condensing frans-4-hydroxy-L-praline

_ LADAS & PARRY LLP NY
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moisty of 34 with Jones to ketone 38
Treatment of 38 with fuming HNO, yielded 3¢ which
was treated under Wiitlg reaction condi with
appropriate ylides to generaie intermediates |37m,b.
Standard LAH reductions of thess intarmediates yieldad
triamines 38 which were convartad to the final products
1bhk,bl with 1,1"-thiocarbonyldliimidazole.

Various 8,7-fused ring-substituted analogu 1
sequences (method K).| Acids
89 wore nitrated with fuming HNO, yislding scids 40
whick ware estérified under standard acidic methanolic
conditions to the esters 41. mmofthcu:ut'on
with ethylenediamins undsr reductive
tions resulted in a muitistep one-pot reaction ylald
the intermediate 42 Vaﬂoulrlducﬂmmdthlm-

ring-forming reactions run sequentially on 42, as pravi-

- —
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ougly described for a number of TIBO analogues, B!Irmtoyiddapﬂmrymewhmhwhmwazmed
resulted in desired ¢, 7-fused products 1bm,bojbn. in refluxing -BuOH cyclized to 48. Alkyiation of 48
The sole 7,6-fused :ing-substituted analogus of 1, 1bp,  furpished 48 which was sequentially treated with LAH
required a 5-step sec:usnce (method L), Nitration of 48 and 1,1"-thiocarbony!diimidasole to yleld desired ﬁnal
gave ketone 48 wtich was treated under reductive product 1bp. :
amination conditlors with glycinamide to pravide in- The chamistry on the remaining analogues listed in
termedinte 47. The .unide group of 47 was reduced with Table 2, with the sxception of 1bg, has been reparted
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Scheme 9, Method L

in our previous publications. The chemistry utilized to
prepars 1bg will be described in oor adjoining paper
evaluating chamica and biological effects on % by
varying aromatic mibetitusnts. These previously re-
ported analogues of L, as well an 1hg, have been listed
in Tablas 2 solely for biclogical comperison to the newly
reported analogues lescribad above.

Rosults and Discvssion

As mentioned in the introduction, the TIBO series of
compounds 1 haw ¢ emonstratad anti-HIV activity in
primary and seconc ary screens as well ag shown pos-
gible elinical afficac aguinst the HIV virus. However,
for the series as a *vhole, including the compounds in
this manuscript, th2 primary screen has supplied the
initial results from which we have drawn our basie
concluaions related to the series SAR. This primary
screen, which has baen previously described.? involved
testing a compount.s ability to inhibit the cytopathic
effects of HIV-1 in AIT-4 celle. Thess cells were infected
with HIV-1 and in:ubated in the presence of varicus
concentrations of the test compounds. The number of
viable cells was then determined 5 days after infection
by staining with 3(-1,5-dimethyithiazol-2-y1)-2,5-diphen-
yitetrazolium bromide® The reported values shown in
Table 1 are the oncentrations of each compound
required to protect 50% (ICs0) of the MT-4 cells from
cell death brought an by infection with HIV-1. The ICs
reported ap greatir than a specified value are the
highest concentrat.on tested for that particular com-
pound which failed Lo protect 50% of the MT-4 cells from
the cytopathic effect of HIV-1, The reparted ICy values
are the mean of a varied number of assays (n) for each
analogue tested. Tha nature of the assay makes a
determination of the standard deviations tenugus at
best, although the ralues were ususlly quite consistent
within the multipls determinations.

Webq-nou.ratxdyofﬂnmh-!ﬂvm-mmdthe
7-membered ring »f 1 by evaluating variations solely
at the C-5 nite of 1, where a methyl group resided in
our original lead cnmpounds The simplest cases, the

C-5 de&nethyl coripounds, were found to exhibit con-
siderahls HIV-1 ir hibitory activity. Spacifically, ia,b
were quite active but significantly less than their
corresponding B-Mie-substituted analogues, Le,, 1bg,-
bt, respectivaly, nterestingly, all other 6 poaitional,

LADAS & PARRY LLP NY
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if not inmctive, when directly compared to respec-
tive 5-Me-substituted analogue: Me (1bx) > Et (id) and
Me (1ba,bt) > i-Pr(1k,1). Unfortunately, based on the
availabls comparative data for 1p (1p va llu). no
definitive conclusions can be drawn about the & posi-
tional, monoaryl-substituted snalogues of 1.
ont.lubndanftheimctivityoftha 8-i:Pr-
substituted anaiogues of 1, one might expect the activity
for the 5-monoaryl-substitutad of 1 to prove
less than favarable. Compiling these results e
a tight size constraint for the C.5 site of 1 if significant
anti-HIV activity is ta be maintained. Any group larger
thmMantl’.hlautaruultadinlouofthcdednd
biological activity, although Me ll.tblhhlﬂm proved
favorsble over H substitution. Unrelated to ﬂu con-
tbunh,itmuhoﬂmndthntrephnngﬂuﬁ-l\lemup
of Ihx with a carbonyl group (1s) resulted i m loss of
signiflcant desired activity.

The C-4 position on the 7-membered ring of 1|was the
next site explored with various monoalkyl and phenyl
substitution changes. Thess C-4-substitated arlalogues
proved to have llgmﬂeantHIVinhih!toryuﬂ ty and
dmﬁnhdagrututohmulbrhxwmb‘ tuents
than for the above-mentioned C-5-mbatitutad
of 1. In fact, when comparing strictly the C-4-gubsti-
tuted compouinds where X = O, we found that a bit of
bulk or lipophilicity was desirable, with the i-Pr com-
pound proving most active where direct emq’nﬂlom
could be made: Me (1bx) < i-Pr (1x) > n-Pr(1ac)>» Ph
(1af). A comparison of this same active set|of C4-
substituted compounds of 1 to their directly related C-6
Me-subatituted analogue (1bx) showed the C-4-substi-
tuted compounds had comparable, or for 1x bly
betlar, desired activity. Encouraged by these early
findings, we prepared C-4 pure enanﬂommlof 1t
determine if there was ty for the
C-4 nite of 1. Wampuedtlnthim(x-saotﬂ:m
pure enantiomers which, as previously meptionad,
demonsatrated early on in our studies to be befter HIV
inhibitors than the analogous ureas (X = Q). Wofmmd
that both the S enantiomer 1v and the R enahtiomer
1w posseswed significant desired activity. I-luwwu,
when these compounds wers compared to theif closest
prepared C-S-rubstituted analoguss, thay con-
sidernbly less active (1w <« 1bu and 1w « téc). We
unfortunately did not complets work on a matdunz st

@o10/041
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Tuble 8. Product Purific stion and Charactarization A !
compd syntheais* ' formula? purification® viald, % mp,
s G C JH,CINS 1% MeOH/ACHCly' 18 212214
1b A C sH CINS 25% EtOAc/hexane’ u 214215
1le A-l CaHuNx0 CHJCN 30 1441485
1d A3 C.eHyN;O CH,CN 57 116-118
le A-l CiaHiNO . CHYCN 45 lh.?—lﬁ!.S
1t * A3 CiyHnN,0 CHiCN 65 137—|1‘|3
i At CruHyN0 CH,CN . 50 160163
ih A2 CuHnNiO CHyCN 73 196120
i A5 CaHuNp8 2% MeOR/CHyCly. CHaCI 11 148260
y A2 € 13H14CIN;O 2% EtOH/CH,Cly: CHC ] 180182
1k A3 C 183 CIN:O 2% EtOH/CHCly; CH,CN¢ » 1821184
1 A5 CHuCIN,S 2% ELOH/CH,Clyf 11 143145
Im Al € 13H, N30 CHCN 24 156.8-159
In A3 € 1HzsN;0 CHaCN 2 116~118
1o Al CaHyNy0 MeOH 13 24B-1248
1p A3 € oH3 N3O CHaCN 27 188.5-170
1g Al Bl Va0 CH;CN 8 153.5-158.5
Ir A3 € 15HyiNs0 EtOH 37 1uo-|m
Is B € 13H1N30r0-01CHClo MeOH 1 29202
it c € 21Hy;N30:0.04CH:OH MeOH 25 210.8-215
1u A3 CHisNsO-0.08CH,CN 62 134.5-138
Iv D ' CIN,S 1% EtOH/CH.Cly! 13 170-172
iw D CuHuCINGS 1% EtOH/CHCly; CHyCNY 8 205208
1x C CpHyyNyO 4% EtQH/CHCly; CHCNY 20 182165
1y A3 1aHeNI0 3% EtOH/CH.Cly; CHsCNY 43 130.5-138
1= A3 (17 HpN;0 CHJCN a 138-142
laa C I 8 ) 4% EtOH/CHCly; CH,CNS a5 157158
1sb A3 UisHuNO 4% ELOH/CHCly; CH,CNY 38 115.5-117
ine A3 LnHnN;0 CHyCN 54 123.5-127
1nd ¢ NSO 4% EtOHACHCly CHCN* 20 240-242.5
Lne A3 1 uAnNgO0.07CHLCN 4% EtOH/CH;Cla; CHCNY 26 205212
1af A3 uNsO= 43 193-198.5
lag G ~ulHpN0 1:8 MeOH:CH;Cly; CH:CN¥ 13 15658
tah G SuHNa0 1:15 MaOH:CH1Cly; CHyCNY 31 121.5-123.6
1al G SHyNO 7:3 EtOAc:hexane; CH,CNY 3 98191
1aj G >1sHaCIN,O-HCY 1.6% MeOH/CHsCL{FB), HCL, Et,0, -PrOH? 11 349-250
1ak c Z1oHCIN:O 1:3 EtOAc:hezany; CH CNY 43 135-137
1al G S1uHnNa80.1E1OH ' CHLCN, then EtOH 25 176.5-177.5
lam G 2y N8 1:1 EtOAchezane’ 14 1911026
1an c T CH;Cly; MeOHY 23 178-179
1ap g ::.'E.cl 10 E:.mcn.ckcmcn 2 139138
ap H > N . 22 133~135
lag a SnHuCINS EtOAvhexane; CHyCNY a4 1m-1m"
lar G “nHpNaS 15% EtOAc/hezans® 25 144148
Iag A8 SitHyN2O0.04CHaCls0.06CH,CN  0.1% NHLOH in 5% MeOH/CHaCly: CHaCNY 1l 150-182
iat ¥ CrrHnNgE 0.1% NHOH in 3% MsOH/CHCly: CHyCNY o 158-161
lau B CrafinNa5" 0.1% NH.OH in 5% MeOH/CHyCly; Fta04 18 132-135
lav B CrsHnN29 0.1% NH,OH In 5% MeOH/CHyCly; EtOAc as 149-185
law n Cid:eN:08 1:30 MeOH:CH:Cly/ 18 154-176
1ax E CuHaN, 08 MeOH 66 385587
iny L CuH7NsS 25% EtOAchezane; CHyCNY 24 173-178
Inx 1 CisHnN8 1:30 MeOH:CHyCly, BtOH¢ 25 185~137
1ba G CHuaNS 1% MeOH/CH2Cly; B1OH 33 135-137
1bb G CirHuCINZO 1% MyOH/CH\Cly; CHaCN 73 81-88
1be (] Ci:HxCIN,0 100% CH,Cly; CH 2 168-i84
1bd G C7HuCIN;OHCT 2% MyOH/CHyCIWFBY; i-PrOH 216~917
ibe G CrrHuCIN;S-HCY 100% CHyCWFB); i-PrOH' 16 21213
1bf 1 CiH;7N3Op 1:30 MeOH-CHyCly; CHyCNY 18 238-187
by G Cr:HmNsS 0.5% MeOH/CH:Cla; BLOHY 27 183.5+183.5
1bh [H Ci:HaalNoS 1% MeOH:CHyCly: EtOH¢ 51 178-180
1bi Al C14H171N:00.08 CHyNO, CHNO, 40 184.57180
1bj Al Ciali1sN2040.2CHCle CH;NO, 17 206—208.5
1bk J CruHuCIN,S 1% MeOH:CH.Cly! 31 250
1bl J Castl1sCENYO 3% MeOH:CHCly: CHyCNY 5 214 |
Lbm [ 9 CysH 14 CIN,S 45:55 EtOAchexane; CHyCNd 1 252254
lbn K CiaH33CIN,03 riosed with THF ® >3004d
1be X CrHCINSS 1:1 EtOAchaxane: CHyCNY 12 263--285
Ibp L CrHCINS 1i1 EtOAchexena; CHyCNY 13 200-201
Ibu { Cusd{yCIN,B 30:1 CHeClyMoQH; CHyCIW 10 171-1{14

* Method/reagunt nsad 1o synthesiza the product. ¥ All products wore analysed for C, H, and N. * Products were crystallized |and/or
recrystallizad from list od aclvents. ¢ Cruds materia] flash chromatographed on silica gel sluting with identiflad soivent system |!r|or to
crystallization with Ha:ed solvent. # 1ad, C: caled, 72.43; found, 71.67. Exsct mags MH* caled: 266.1203. Pound: 266.31205. 'A: 0.6
ppan. 1af, C: caled, 73.21; fiund, 74.61. Exact mase calcd: 319.1685. Found: 310.167d, A: 3.4 ppm. lam, C: caed, 59.71: found,
52.00. Exact mess ME * caled: 372.1145. Pound- 322.1183. A: 11.8 ppm. Inv, C: caled, 67.74; found, 60.90. No sample remained for
¢XACL mass measuren nts. Jax, C: caled, 62.91; found, 82.46. Exact mass caled: 367.0466. Found: 267.0510. A: 18.8 ppm. lbe, C:
caled, 54.84; found, 53.79. Exact mass MH* caled: 396.130L. Found: 336.1315. A: 4.1 ppm. 1bl, C: caled, 56.0); found, 88.47. | Exact
maas caled: mmM.FmM: 308.0780. A: 8.8 Ibp, C: caled, 61.16; found, 50.67. Exact mass caled: 333.1068. Found: 333.1300.
4A: 103 ppm. /C, K. K snalysis not performed. mass caled: 287.1488. Found: 287.1449. A: 94 ppm,
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of C-4-substituted enantiomers, so a direct comparison
of relative biclogical activities between the R and §
enantiomers can not be made.

The C-7 position or the 7-membered ring of 1 was also
initiglly explored wih various monoalkyl and phenyl
subgtitution. We frund that all the C-7 mono-Me-
substituted urea anc thiourea anslogues of L p
proved to be at leas: equally sffective as inhibitors of
HIV-1 as any other analogues of 1 synthesized. They
proved more active than their associated desmethy!
analogues when a direct comparison is made (lan >
In and 1so > 1b) n1d about equally effective to their
related C-5 Me-sutstituted urea (lak = 1bs) and
thioureas (1an = 1hq; 1ao = 1bi; 1am = log; lal =
1by). From the linited cases where larger groups
occupied the C-7 porition of 1, we found no significant
deaired biological activity. This was true when C-7 was
subetituted with aitlier an isobutyl group (1ap,aq) or a
phenyi group {1ar).

Az discusssd above, the various monoalkyl substitu-
tions at the C4, (-5, or C-7 nites of 1 resulted in
improved desired activity relative {o their
unsubstituted compsunds. We thersfore chose to ex-
plore disubstituted rariations around 1, ie., 4,5-, 4,7-,
and 5,7-disubstitutid analogues of 1. We hoped this
would enhance desi-ed activity by combining substitu-
tions in ons molecale which had previously proven
promising individunlly. Initislly we prepared a com-
plete series of 4,5-, 4,7-, and 5,7-dimethyl-substitutad
stersoisomers of 1. This restricted the variation of 1 to
striclly the relative positions of the dimethyl groups;
thersfore direct coniparison of relative activities could
be made. Unfortuni.tely, the synergistic biological effect
desired by disubstiiuting on the 7-membered ring was
not realized, although some interesting trends were
noted. Our best disubgtituted analogue, 1az (6,7-di-Mo-
trans), provad, at best, slightly better than its reapactive
5-mong-Me analogi.e, 1ca. For the series of racemic
dimethyl-substituted sterecizomers as & whole, in com-
parison to their resg ective 5-mono-Me analogue 1oa, the

ing activity t1 ends were noted, 5-mono-Me (1ca)
= 5,7-di-Me-trans { lax) > §,7-di-Me-cis (1bn) > 4,5-di-
Me-cis (lat) > 4,I-di-Me-cis (1bh); 4,5-di-Me-trans
(1au}; 4,7-di-Me-trans (1bg). Inspired by the promising
activity of the §,7-li-Me-frans analogus las, we pre-
pared some additional 6,7-disubstituted u.nnlogueu of 1.
Preparation of two .jets of 5,7-di-Me-trans, enantiomeri-
cally pure analogues of 1 led to a number of unexpected
SAR observations. Interesting, the (R,R)-5,7-di-Me-
trans-substituted saantiomers 1bb,be wers found to be
significantly more active than their respective §.5
enantiomers 1bd,ba. This is in contrast to the 5-mono-
Mo analogues of 1 -vhere the S enantiomer hae always
demonstrated better activity than the respective R
enantiomer. Also i1 contrast to the simple C-5-monom-
ethylated analogues of 1, ths thiouras 1be with (R R)-
5,7-di-Me-trans-sul stitution seemed slightly less active
than its respective urea analogue 1bb (C-5 mono-Me:
thiourea 1bt > urea 1bs). Additionally, 9-C] aromatic
substitution on thn §,7-di-Me-substituted analogue of
1 significantly redy ced the desired activity (1be < 1az)
in contrast lo the 5-mono-Me-substituted analogues (1bt
~ lca). Unfortunztely, these noted variances betwean
the biological actirities for the 5,7-di-Me-gubstituted
versus their related 5-mono-Me-substituted analogues
of 1 yielded 5,7-di-Me-substituted compounds showing
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less promise as HIV-1 inhibitors than the simpler
5-mono-Me-gubstituted analogues.
ing no more promising was the 8,7-disubstituted
1bf, mnudbynddlngl.kehmuﬂutthe
C-7 site of l.ln. which eliminated previously cbserved
desived activify. Similarly, no desired activity was
noted for the 4-keto 5-methyl-disubstituted l.nllog'ua
Iaw.

Most of the discussion section thus far has dealt with
the HIV inhibitory activity of analogues of I where the
basic A, B, Cﬂnglylhmhunotbelnalhnd In
ndd:txonhthmmpoundamnhouplondnmawhnt
raore distant derivatives where additionat rings were
fu.udonto 1. This included a cursory look at hybrid-

izing navapirine ? another reported RT inhibitor of HIV-
1, within our basic TIBO structure of 1 generating
analogues lax,ay. Neither of thesa com axhib-
ited significant demired activity. We also ulmmed
various 5,6- (1bi,bi,bLbk), 8,7- (1bm,bo,bn), and 7.8
(lbp)ﬁludnnnloguuoflwlththnhopeoﬂonhngn
favorable conformation of compounds which hnd previ-
ously exhibited gignificant HIV.1 inhibitory lctmty
Unfortunately, these modifications yielded
where all significant desired activity was lost.

In summary, we made systematic vnriatmnl at the
4, 5, and TDBﬂRMIGflblhldyﬂlemh-lﬂv—l SAR
of these compounds relative to the original leld com-
poundds of 1, which contained mono-Me lubltltntlon at
the C-G site. In addition to altering lubd:ltullu at
these sites, we also varied between mono- nnd disub-
stitution of these substituents on 1. For the dilubm
tuted analogues of 1, both acyclic and ring-fused addi-
tions onto 1 were made. Evaluation of the bﬂ:loglcul
results for these changes showed that the C-5 Me-
subatituted analogues of 1 maintained the highest
desired activity, with the C-7 mono-Me-substituted
analogues being the only others showing comparable
activity. Although generally less active, the 4,5,7-
unsubstituted, 4-mono-substituted, cis- and trmu-ﬁ 7-
di-Me-substituted, and cis-4,5-dj- Me-lublhtuted ana-
loguuoflalsouln‘blhdmaalgmﬁuntdumd
activity. The remaining #m4,5-di-uuuhsdmted
cis- and irans-4,7-di-Me-substituted, and all fulPd

of 1 possessed no noticeable desired activity.
On the basis of these findings, we chose to maintain the
C-5 mono-Me substitusnt on 1 when evaluating the anti-
HIV BAR related to aromatic substitutions of 1.| These
results are summarized in our adjoining and eoncluding

paper on anti-HIV SAR related to 1.
Experimental Section

All final products included in Tuble 2 ware charabterized
by 560-MEHs 'H NMR (Bruker AM 380 WB), IR ( 608X),

ﬂnﬂwﬂuﬂ-wﬂdxnﬂdhuuﬂnuhﬂaﬂdpumtnlm
for C, H, or N by more than 0.4 were examined by exatt mass
measurements. These exect mags measurements wors|earried
outhynlﬂnrthninhmnlSputrmpmepoﬂhu R.W.
Jolmson Pharmaceutical Ressarch Institute, Spring Housa, on
high-resolution mass spectrometer or M-Scan,
nlnj.&detGhm PA,nnaVGAnnlyﬁulmz-SEhlgh

masa spectrometsr. All final products wore also sssayed
for homogeneity by thin-layer ehmbptplwanwlhtmm
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MKEF(11n. x 8in. x 367 ,um) sillea gal plntes. Malling points
were determined ot 4 Thomas- Unimelt capillary
meling point apparstus and are uncorrected. All reagents
were commercially sva lable unless specified. Table 2 also
identifies the typical [wrocadure followed to prepsre emch
respective fina product. Variance from thess typical proce.
dures is outlined below 1or all compounds where modifiestions
wers required,

Procedurs Sequensoe for Method A-1-A-5. Procedure
reaction conditions for o.ethods A-1=-A-§ have been praviously
reportad in our earlisr work ralated to the TIBO series of
compounds*! Besides the ubvicus changes to appropriats
starting matarials, the procedures were not substantisily
altared. Notable vatrations and/or sdditions (o thess proce-
::lm for compounds rporied in this manuseript are listed

oo

8-Ethyl-4,8,8,7-tetrs hydroimidazei4,5,1-/A][1,4]benzo-
diazepin-2(1H)-one (). A minor variation in tha 6-atep
saquence for 1¢ was the purification of its regpective §-amino-
1,4-bemzgdinzepine-2,0-llone intermediate. This material wes
purified by triwwration n MeOH.

4,5,8,7-Tetrahydro- 5-{1-methylathyl)imidazo(4,8,1-/k)-
[1/4]benzodiazepin-3 1H)-one (1s). A minor varistion in
the 8-ntep soquience for * @ was the purification of ita respective
8-smino-1,4-benzadiaze sne-2,5-dions intecmadiate. This ma-
tarinl was purified by trituration in 90:6 EtOACELOH.

4,5,8,7-Totrahydrod-propylimidazol 45,1 7k1[14]benzo-
diasepin-2{1H)-one (.m). A minor variation in the G-step
sequence for 1m was t} at its regpective 8-amino-1,4-benzodi-
anpino-!.ﬁ-dinne inte; medinte was used without purifica-

on.

4,5,8,7-Tetruhydrod»-phanylinidasa{ 4,51/ 1,4 lbenzo-
diasepin-2(1H)-one (10). A minor variation in the 8-step
sequence for 1o was the purification of ite respective 8-amino-
1.4-betizod{nzepine-2,5- fione intermaediate. This matarial was
purified by flash chromsdography on & silica gel column eluting
with 10:1 CHaCly:MeOE:. The destred fractions were combined
and concenlrated undrr reduced pregsure after which the
residue was Writnrated in scetone.

3-Amino-3mitrobe 130y1 Chloride (3a). Undsr Ar, 2a'*
(8.80 g. 0.054 100l was 1dded to thiony] chlaride (20 mL, 0.274
mol} at room temperature and immedistely brought to reflux.
Alter 18 h the excess thionyl chloride wes removed under
reduced pressirre, and 1 he resulting yellow solid 3a (100%) was
used without finther furification.

Procedure Sequer co for Method B. 2-Aming-3-nltro-
N-propylbenzamide 4). Under Arat 8 *C 1 3-dicyclohexyl-
carbodiimide -DCC) (£.24 g. 0.04 mol) waa added nest to a
atirring solution of 3= (7.08 g, 0.04 mol), n-PriNH, (399 mL.,
0.04 mol}, snd 1-hydre inzols hydrats (HOBT){10.80
g, 0.08 mol} In THF (-0 mL). After L h the reaction mixture
was warmed to room te nperature and stirred for an sdditional
16h. The resction mix;ure wes then filtered and concuntrated
under reducel presswe. The concentrated residue was dis-
satved in CHyCly (200 111) and axtrarisd twice with sstursted
agquecns NaHt.0, (200 and 100 mL, respectively). The organic
phase was then dried wer MgS0,, Sltered, and concentrated
under reduced presaure to yisld 8.26 g (93%) of 4 as » yallow
solid (TLC: 20:1 CHC yMeOH, R,=0.8). 4: IH NMR(CDCly)
4 1.0(n, 3H), 1.58—1.7 5 (m, 3H), 3.3-3.5 (q, 3H), 6.1 (ba, 1H),
8.6-6.71t, 1H), 76«4 1), 8.1 be, 1H), 8,25 4, 1H).

1 3-Dihyiiro-4-[(propylaminoe)methyl]l-2H-bengimida.
zol-3-one (5). Under Ar at 0 *°C 4 (3.35 g, 0.015 moL) was
added neat over 10 min to & suapension of LAH (3.41 g, 0.90
mol.) in THF (80 mL) After 1.5 h the reaction mixture was
warmad ta room tamp ruture and stirred for 16 h. Then 1,.4-
dioxano {200 mL) wai added to the ysaction mixture after
which the temperaturr was elsvated to distill off the THF. Tha
resulting mixture in ¢foxans was then maintained at reflux.
ARer 48 h the reaction mixture was cooled to room tempera-
ture and the reaciion quenched with Hy0 (3.41 mL.) followsd
by 15% NaOH (341 mL} and then HeO (10.23 mL). The
mixturs was stirred fi v 1 h and then Bitered. The resulting
salts ware digasted in sfluxing THF and then reflitered. The
filtrates wers combited, dried over MgSO,, fillered, and
concentrated under rduced pressure. resulting oll was
immediately combiner with 4-methylmorpholine (NMM) (4.94
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10 min, the mixture was concsntrated undsr reduced pressure.
A solution dﬂ:lsﬁrmmﬂgoflwmmmlddudﬁ]wm
regulting solid under Ar at room temperature npultlnl
mixture warmed on a stemm bath for 10 min 'l‘hln,ull.in]
mixture was filtered through Dicalite. The fltrata was then
basified with concentrated NHLOH to give a brownish pre-
clpitate which was filtered and trituratad with MeOH to give
1.32 g (43%) of § which was used for the subsequent réaction
without further purifieation. Howaver, an ana 1 sampla
of 5 was prepared by 3 a 0.27-g sampils of
semipure B from MeOH (15 mL) to yield 0.13 g (21% of purs

S as a white solid, mp 219—-22% °C, (TLC: 85:25:4 CHCl;y: -

MeOH:H,0, Ry =0.18). 5: 'H NMR (DMBO-d,) 4 0.85 (1, SH),
1.4~1.5 (m, 2H), 2.4 (1, 2H), 3.75 (s, 2H), 8.7-7.0 (m, 3H). Anal.
{CuluNO) C, H, N, S ) i
6,7-Dihydro-8-propylimidazol{4,5.1 /el 1 4]benzodiase-
LH Alf}-dione (18). Under Ar, chioroacetyl chloride
(0.32 mL, 0.040 mo}) in CHyCly (10 mL} was ndded over; 1 min
to a 0 °C mixture of 3 (0.82 g, 0.040 mol} and EtsN {0.56 mL,
0.040 mol) in CH3Cls (10 mL). The mixture was sij for
30 min at 0 °C and then brought to reflux for an additional 30
min. The reaction mixture waa then codled ta room tempers-
ture and extracted with 1 N BCL, saturated aqusous NaHCO,.
and then brive. The organie phase was dried over MgBO,,
ftered, and concentrated under redueed prossure to yield 0.72
gof an oll. A 0.85-g sample of this oil was dissolved in THF
(3.5 mL) after which 50% Nafl (0.122 g, 0.025 mol) “I:.E:
neat at once at room temperature. After 1 h the
minture was partitiened between CHCl; (10 mL) and H{O (10
mL). The resulting solid was fiiterad from this biphasic system
to yield 0.32 g (36%) of semipure 1s. Thia matarial was further
purified through tritursiion as described in Table 2 (TLC: 20:1
CHCl::MoOH, Ry = 0.25), 1s: "H NMR (DMSO-d,) & 0.85-
0.75¢¢, 3H), 1.4-1.8(m, EH), .8-3.4 (¢, 2H), 4.7-4.75 (3. 2H),
4.78—4.8 (s, 3H), 8.9-7.0 (s, 3H), 11.0 (5, 1H). . *
Typical Proowdure Ssquences for Method C. 9-Amino-
N(3-methyl-2-oxobutyl)-3-nitrobenzamide (8a). Wnder
N, EtaN (8.50 mL., 0.068 moal) in CHyCla (15 mL) was added
drapwise to a reom temperature suspension of 3a (6.85 g,,0.034
mal} and 1-amino-3-methylbutananas monohydrochioride!! (4.7
£ 0.034 mol} in CHyCly (85 mL). After stirring for 31 [ the

reaction mixture was washed with HyQ). The agquecus phass .

wan rewashed with a second portion of CH;Cl;. The organie
phases were combinsd and rewsshed with HyO, satursted
agqueous NaHCO,, and then brine. dried over MgS0,, filtered,
and eancentruted under reduced pressure to give 7.8 g of yellow
actid. This meterial was warmed in refluxing EtOH (150 mL)
and the undissclved solid filtered from the nlutio‘n.| The
filtrate was concentrated to give 6 g (67%) of Ga wr &
aolid which was used without farther purifiestion (TLC: 5%
EwOH:CHCls, Ry=0.75; 1:1 EtOAchezane. R, = 0.5). 8¢: ‘H
NMR (8¢ Mz, CDCL) d 1.3 (d, 6H), 2.8—2.8 (m, 1H), 44 (d,
2H), 6.5~6.8 (t, 1H), 8.8-7.0 (bs, 1H), 7.65-7.8 (d. 1H),'8.0—
8.4 (be. 3H).
3-Amino-3-nitro-N-(3-oxopantyllbenanmide tlb).| The
desired product was prepared hyﬁollow!n;thnprmduu|uled
for 8a n!t‘-; ;‘ulntlnfmun' 1-amino-2-pentancns monohydro-
chloride! ace of 1-amino-3-metirylbutanons monphydro-
chioride. AIntheEthnluuonWIHdb.p'C
suspension of 3a and amino ketone rather than s reom
temperature solution. Treatment of the semipure material
also varied in that after tha aquecus extrections the redidue
was warmed in reflusing EtOAe rather than refluxing EtOH
to return a 89% yiald of b which was ussd without fuither

purification .

N-(3-Aming-3-nitrobenzoyljbenzensacetamide {(Go). | The
desired product was prepared by following the procedure used
for 8a aher substituting 2-amino-1-phenylethanone In place
of l-amino-3-methylbutanone monohydrochloride. Alsg] the
EtgN solution was added w a 0 *C suspension of 3a |and
ketoamins rathar than a room temperature solution. Also
when the reaction mixture was partitioned betwesn CH.Cl
snd H;0, some solid precipitated which was filtered to give
4.2 g of solid. Upon completion of the extractions, _n:i ad-
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ditional 14.9 g of yellowv solid waa isolated. These two solid
samples were comhinac snd recrystallizad from 1,2-dichloro-
ethane to give 8.9 g (485 of @a which was used without further
purification,
2-Amino-3-nitro-N-(3-oxopropyl)benzamide (6d). The
preparation of ketone §d varied from the standard procedure
for 8a in thet s pep idecon procedure was utilized
starting from 2a rathe - than coupling with the scid chiloride
3a. This varintion we: not out of riecessity but rather as an
sxperimental comperiton. Under Ar st room temperature
DCC(11.22 g, 0.085 mc]) in THF (60 mL) was added to 3a (10
&, 0.055 wol) and HOBT (7.42 g, 0.055 mol) in THF (200 mL)
followed by a salution :f NMM (9.07 mL. 0.083 mol) in THF
(50 mL). To the result ng solid mass was added = solution of
1-aminp-2-propanone 1 1onchydrochloride (8.00 g, 0.055 mol)
in DAIF (300 ral) whica led to a more fluid resction mixture.
Two additlons] pertions of 1-amine-3-propanons monchydro-
chloride (1.5 g, 0.014 mvl) and NMM (1.52 mL, 0.014 mol) were
added in 24-h intervali. Then after stirring for an additional
24 h the resction mxtury was flitered and the filtrate
concentratad under rec uced pressure. The concontrated resi-
due was digaclved in JHyCly and washed sequentially with
B0 twica, saturated mqueous NaHCO;, and brine. The
organic phase was tlen dried over MgS0, fltered, and
concentratad under reiuced pressure to give lﬁgofyollow
solid. This moterial wes recrystallized from EtOH to ylald 8.94
¥ (64%) of 8d which was used without further purification.
8-Amino-3 4-dibydro-2-(1-methylethyl)-8H-1,4-benzo-
n-3-one (7a). At room temperaturs s mixture of 6a
(5.9 g, 0.022 mol) and : 0% PA/C (1.8 g} in EtOH (150 mL) was
placed under a Hy att1oaphare at 50 pai for 26 h. Then an
additional partion of - 0% Pd/C (0.77 g} was sdded, and the
reaction was continuéd. Aler an additional 34 b at room
temparature, the reaction mixturs was flltered through Di-
calite and the Altersd solid rinsed well with EtOH CHy-
Cly. The fltrate was concentrated under reduced preasure to
give 4.64 g (97%) of ydlow solid Ta which was used without
farther purification (BLC: 5% ELOH:.CH.Cl;, R; = 0.6).
8-Amino-3.4-dihyd ro-2-propyl-8H-1.4-hentodiaxepin-5-
one (Th). At room tenpersture s mixture of 0b (12 g, 0.045
mol) and 10% PA/C (3.., g) in EtOH (400 mL) was placed under
a Hy 2tmos u‘sherutﬁﬂputormh. The reaction mixture was
then fil through Dicalite and the filtared aolid rinsed well
with CHyCly {300 mL . The fltrate was concentrated under
reduced pressure 1o g.ve B g (02%) of orangs solid 7b which
was usetl without fim her purification.
lro-3-phenyl-8H-1,4-benzodiazepin-
g-one (7¢). At room ¢ unperature @ mixture of @ (3.9 g, 0.013
mol) and 106 PA/C (1.84 g) in EtOH (150 mL) was placed
under a Hy atmosphers at 50 psi for 15 b. Then an additional
portion of 10% Pd/C (11.34 g) was added, and the reaction was
continued. After ansther 24 h the mixture was filtered
through Dicalite apd che filtared colid vinsed well with CHy-
Cly. This filirate wa: combined with a filtrate from another
run which had startaé with 4.6 g of 80, The combined filtrutes
were concentrated un ier reduced pressure to give 6.8 g (52%)
of dark foam 7e whizh was usod without further purifics-

tion.

$-Aming-3 4-dibys bro-2-methyl-5H-1,4beunzodinzepin-§-
one (7d). At room temparsture a mixture of 84 (7.2 g, 0.030
mol) and 106 Pd/C { .00 g} in EtOH was placed under a Hy
atmosphere at 50 pai for 7 b. Then an additional portion of
10% Pd/C (0.2 g) was added, and the reaction wes continued.
ARer another 24 h a third portion of 10% Pd/C waz added,
and the reaction was continued. ARer an additional 24 h at
room temparature, th s reaction mixture was hesated to 40 °C
for 24 h. Tha mixtur was then filtsred through Diealite and
the filtersd solid rim ed well with CH.Cl,. filtrats was
concantrated under jeduced pressure to give 5.5 g (96%) of
yellow gummy aolid 78 which was used without further
purification.

4,8,6,7-Tetrahydr o-4-(1-methylethyl)limldaxol4,5,1 7k}
[14]benzodiazepin-3(1H)-one {1x), Under Ar powdered
LAH (5.0 g, 0.13 mo.) was added at room tempersture to a
suspansion of Ta (4.758 g, 0.032 mol) In dioxane (150 mL} and
then heated to reflirt for 6 days, After cooling to 0 °C, the
reaction was quenciu-d sequentislly with HyO (8 mL in 26 mL

LADAS & PARRY LLP NY

Journal of Medicinal Chemistry, 1996, Vol. 38, No. 5

of THF), 3 N NaOH (5 mL), and H;0 (16 mL) after hich the
mixture was stirred at 0 °C for an additionsl 2 h., The mixture
was then traated with Mg80,, lndﬂlhrul..undthqm:ltln;
salts were rinsed with warm CH,Cl; (200 mL).' Tha filtrats
mmntntudundorndmrlp-sunmslwiﬂuofduh
oil, This materjal was immediately combi ith NMM (7.6
mlL, 0,088 mol) in CHy(ls (50 mL) and added dropwise over
wmnm.o-cmdmmmlmums
mL, 0.023 mol) in CH,Cly (100 ml) under Ar, After stirring
for ap additional 2.5 h the mixture was concentraled under
reduced pressure. A solution of 85:16 dimiho'(lmml.)
way added to the concentrated residue and the mixture
warmed on 8 steam bath for 5 h. This mixture was washed
twica with CH;Cls, basified with concentrated NH,OH, and
then reextractad thres times more with CHyCl,, The Iatter
threa CHyCls extracts were combinad, washed with .dricd
omulmhﬁlund.udmmtuudunder
mﬂwan;uamoru-ud-uu-m-hm;whmnhu
purified aa described in Table . Ix: 'H NMR (CDClL:) 4 0.9
{d, 3H). 1.05 (d, 3H), 1.8~2.0 (ba, LH), 2.3-2.45 (m, ll-l) 3.0-
31, 1H), 3 0—3 7 (d, 1H), 4.05—4.15 (d, 1H), 4.2-4.25 (d,
(lbl-:'l.ini)ﬁ—lﬂtd 1H),6.7-6.8 (bs, LH), 6.9-7.0 (bs 28, 10.0
1H).
4,3,8.7-Totrahydro-4-propylimidasol4,5,1&](1,
diazepin-3{1HN-one (las). The desired product s pn—
pared by following the procedure used for 1x except }
mixture was heated for 40 h instsad of 8 daya. A.l.lotha
hydrolysis resction concentrations were Invertad frun 85:16
dioxane:HsO to 85:15 HyO:dioxane.
miwmﬂlﬁlﬂﬁm
diazepin-2(1H)-one (1ad). The desired produel wal pre-
plrudb:l’ollowlnsﬂlepwadmudﬁrlsuupf. ‘LAH
mixture was heated for 3 days insteud of 6 daye. the
hydrolysis reaction concantrations were inverted from 85:15
dioxana:HsO to 85:16 HyO:dioxans.
mv-w»m«hﬁhldno[ﬁl.lﬁmm
diszepin-3(1LH)-onas (11). Tha desired product was prepared
bybﬂuwlngﬂnpmdmu-dhl:emptﬂnt'ml&ﬁl.
0.029 mol) was added as 2 warm suspension in dioxane (200
mLanmmhmpum"luwlmnf[AH(ﬂl.o 16 mol)
in dioxans (200 mL). Thia variation was not mmrny out
of necemity but rather because of exploratory upuimanhﬁon
Allo.theLAHmnhu-emhmdh26u1Mof8d-yn.
In sddition, the hydralysis reaction concentrstions ware
inverted from 85:16 dioxane:HO to 86:15 HyO:dioxsne.
Typical Procedure Sequences for Method D, 2,5
Dichloro-3-nd Chioride (8a). Under |Ar, 2,5-
dichlorv-3-nitrobenzoic acid (5.0 g, 0.021 mol) was ddad to
thionyl chioride (10 mL, 0.13 mol) and the mixture was
immediately warmed to reflux. Awﬂhmemﬂuwl
chloride was removed undsr reducad praasurs to give 4.74 g
{895E) of residue solid 8a which was used without! further

purification.
(R)}-N'-(Cyclopropylmethyl)-1.2-propanediamins (9a).
Under Ar, DCC (268.0 g, 0.13 mol)wu-dddmtw 10°C
mixturs of N-{fert-butoxycarbonyl)-D-nlanine (25 g, 0.18 mol),
(aminomethyl)cyclopropane (11.3 mL, 0.13 mol), nntl HOBT
{35.1 g, 0.26 mol) In THF (800 mL). The reaction mixture was
gradually warmed to room temperature and stirred for 18 h.
The reaction mixture was then Bltered and the solid rinsed
with a small amount of THF. The filtrate was then dissolved
in CHyCN and cagled to 0 °C for 14 h. The resulting solid
waa fltered and the crganic phase extracted with ssturated
aqueous NaHCOq and then hrine. The organie phase Jn then
dried over NagSQ,, filtered, and eomnu-nad under nduud
premsure to yield 25.5 g (81%) of vesidue solid. This dhaterial
mmmﬁmtwo'cmmmmmmuos
mL), and after 3 1 ut 0 °C, thy excess TFA was removed under
rednud prossure. The residual oil was dissolved inqn aaty.
NaHCO, which waa then continuously exivacted
for 18 . .The organie phase was then dried over
N..so. Sltered, and concentrated under reduced pressure to
give 14.9 g (100%) of tan oil. This cil was dissolved ln THF
{100 L} and slowly added to a room temperatura sulpemlm
of LAH (11.4 g, 0.90 mol) in THF (100 mL). The rsaction
mixture was then warmed to reflux. Mhrlﬂhlhemchon
mixture was cooled to 0 °C and the reaction guenched

|
i
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sequentially with HyO 114 mL), 3 N NaOH {34.3 mL), and
HyO (11.4 mL1. The pauiting solid was fltered and rinsed
with THF (25 mL). The Altrates were dried over
Nag804, filtared, and erneentrated under reduced pressure to
give 11.8 g (%3%) of )Ja which was used without further
purification,
(5)-N'-(2-Methyl-2-)ropenyl)-1,2-propanadiamine (8h).
The desired produet wz s prepared by following the procsdure
used for Ba except N-(isrt-butoxyearbonyl)-L-alanine was used
in place an-(hrl-b:l:l mnn-ﬂm:ul. l;?mlnmmyb-
cyclopropans was 2-methylsllylamine hydro-
chloride, and NMM wi s used as a base scavenger. Another
variation from the pro:edure for 8a was the workup for the
inteymaediste BOC-Ala-NB-CH,C(CHg)=CHs. This resetion
mixture was filteved, « oncentratad, and dissolved in CHCly

yieldad
40% of HyN-Ala-NH-Cl1:C(CHy)=CH,. The LAH reduction of
this material yielded 48% of 8b aa a clear ofl.
{(-MR)1-Chloro-4- cyclopropyimethyl)-1,1,34-tetraby-
dvo-3-methyl-8-nitra -8H-1,4-benzodinzepin-§-one (10a).
Under Ar, 8a (5.0 g. 0.020 mol) was added to & room
temperature sug m of NasCOy (7.0 g, 0.066 owl) in
n-BuOH (30 mL) and ‘hen warmed to reflux for Sh. 8a (2.6
£. 0.020 mal) was ther ndded nsat to the reaction mixture,
and reflux wes mainta ned for an additional 1 b Tha mixture
was than conled to 100m tempersture and filtered. The
resulting solid was rin wd with a small amount of BLOH. The
cormbined Sltratas war ) concentrated under reduced pressurs,
The residual ofl was lash chromatographed on a silien gel
colamn sluting with 1tk MeOH/CHyCl;. The desired Sactions
ware combined, cones itrated, and cryatallized froma CH,CN
to give 1.83 g (4T%) uf 10a as an orunge solid, mp 78—80 °C.
10a: *H NMR (CDClat § 0.3-0.4 (m, 2H), 0.5—0.65 (m, 2H),
1.0-1.5 (m, 1H), 1.35 12, 3H), 3.15~8.25 (dd, 1H}, 3.4—3.6 (mm,
2H),'3.7-3.85 (dd, 1H), 4.0—4.15 (1n, 1H), 8.1 {s, 1}D), 8.3 (s,
1H), 8.8-8.4 {bs, 1H). Anal. (C;sHuCINyO2) C, H, N.
{(+)-(8§)-7-Chloro-1,

um 1 chromatography, and
orange s0lid, mp 84—137 *°C. Anal. (CLHuCIN;Oy G, H, N.
{~MR)-8-Chloro-8-(cyclopropyimethyl)-4,5,6,7-tetrahy-
dro-¢-methylimidas{4.5,1/k][1,4]benzodinzepine-3(1H)-
thions (lw). Under Ar, 10a (278 g, 8.63 mmaol) in & smail
amount of 1,2-dimetl oxyesthune was added to & room tem-
perature auspenaion of LAH (2.0 g, 5270 mmol) in 12-
dimetboxyethane (80 mL) and then warmed to reflux. Aftar
14 b tha mixtura was -ooled to 0 °C and the reaction quenched
saquentially with Hy() (2.0 mL), 3 N NaOH (B mL), and H0
(2 mL). The resulting salts were filtered and rinsed with CHy-
Cly. Tha combinad fil-rates wers drisd over Nuy80,, filtered,
und concentrated under reducsd pressure. The concentrated
remidue was dissolved. In THF (50 mL), combined with 1,1
thiocarbonylditmidazele (1.73 g, 9.71 mmol) at room tempers-
ture, pnd thon warmad to reflux for 1 h. The mixture was
then sdded to EtOA« (10 mL) and washed thrice with Hs0
(35 mL oach). The iganic phase was dried over Na;80,,
filtarsd, and concenirated under pressura. The
rasylting crude prodi ct was purified as described in Tabla 3,
1w: 'H NMR (CDCly! & 0.2 (m, 2H), 0.6 {m, 2ID, 0.9—1.0 (m,
1H), 1.5—1.8 (d, 3H), 2.45-2.50 (dd, 1H), 2.65~2.75 (dd, 1H),
2.9-3.0(d, 1H), 3.3-3.4 (d, 1H), 8.8-39 (d, 1M}, 4.2-4.3 (d,
1H), 5.0-5.1 {m, 1H). 6.9 (s, 1H), 7.1 (s, 1K), 10.0 (bs, 1H).
{+}(8)-8-Chlorp4,5,8.7
thione (1v) mum"pmxuu pared by following
v). wan pre
the procedure used fi-r 1w, excopt the ),1’-thiocarbonyldlimi.
dazals thioures ring- arming resction for 1v was heatad for 3

h ruther then 1 h.

Frocediire Saquances for Method E. 8,10-Di-
bhydro-4-nitro-11H-libensofbe]l 11-gue (11a),
Under Ny, 8b*(2.81 g, 0.010 mal), 1,2+ ensdinmine (1.08

K, 0.010 mol), and N:uCOy (1.08 g, 0.010 mol) in n-BuOH (10
mil) were warmad to reflux. Afler 2 the reaction mixture
was cooled to 0 °C for about 0.5 h and then filtered after which
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MeOH. The filtered qoiid was then tritursted in HyO (80 mL),

refiitered, and rinsed with an additionsl portion of H0 (30

o e e

0% id 11a, rmp 308~ which was

Ed:ﬂ,hnntfmthnp\lrlﬂuﬂm
= 0.4).

aminobutane dihydrochloride In place of 1 jodiamine
and 8ctin place of 8b. Also 3 mol sxcess of N was used,
instead of 1 mol equiv as for 11a, and the reaction mixture
wulnmdhldlgnthnthmzdm The reection mixture
Itering off the resulting solid and concen-
mﬁngﬂuﬁlhluundurndmodgnum. The dontentrated
residue wes takan up in CHiCly, fillered, and reconcentrated
under reduced pressure, and triturated with EtyO to yield 58%
ofllbwhiehmundwlﬂloutﬁmherpuﬁﬁuﬂoq.
frams-1 L-hmi a1 e
benzodiazepin-5-one (11¢). Ths desired product/waa pre-
parsd in u similar menner as 11a after substituting 0,1-2,3-
diaminobutans dihydrochlorids in place of 1,2-phenyleriediamine
and Sa in place of b, A.InSmo!quhCO:lwnund.
inatesd of 1 mol equiv as for 11a, and the reacticn mixture
was hested thr 1 day rather than 2 days. The resctich mixture
was worked up hy concentrating the reactivn mixtiire under
reduced pressure and partitioning the residus bat: jen water
and CHyCly. Ths organic phase was drisd o IM.BD..
filtared, and coneentrated uader reduced pressure to give an
orange solid. This material was recrystallized from EtOAr to
yiald 43% of Llc as an orange salid, mp 166-167 °C. Anal
(CuHisN30s) C, H, N. .
4-Amino-§,10-dihydro-11H-dibenso[b.2)[ 1 4]dinzepin-
11-one (13a). Under Ny, NHyNHyHyO (0.45 ml, 9.2 mmal)
was added over 15 min to a relluxing of 11a {0.38
# 1.5 mmal) and RaNi (0.22 g) in MeOH (20 mL). The reaction
mixture wes refluxed for an additional 1 h snd 40 min, cooled,
and then fltered through Dicalite. The Alirate was concen-
trated under reduced ure and triturated in Bt;0 (5 mL)
to give 0.27 g (80%) of 12a ns a pes green solid, mp 218-219
*C (TLC: 20:1 CH,Clx:MaOH, Ry = 0.38). 13a: H NMR
(DMSO-dy) 4 5.2 (a, 2H), 6.6—6.8 (m, 3H), 8.85~7.0m, 4H),

7.1(d, 1H), 9.8 (s, 1H). \
dazo[7,1-0d](1,5]benzodi-
asepin-8(8#)-one (1ax). Under N;, a mixture of 132 (0.45
£. 1.0 mmol) and 1,1-thiocarbonyldiimidazols (0.36 5. 2.0
mmel) in THF (20 mL) was warmed to reflux for 3 h. After
cooling, the resulting solid was filtered off, rinsed with a amall
amount of THF, snd then triturated in MeOH (10 mi) to give
1ax z a yallow green solid. lax: *H NMR ({DMSO-ds} 8 7.16—
7.25 (m, 1H), 7.8~7.45 (m, 4H)}, 7.7-7.8 (m, 1H), 8.7-8.8 (d,

1H), 5.6 (s, 1H), 13.5~13.68 (ba, 1H). !
10,11-Dihydro-4-nitro-8H-dibensolbe]| 1, 4)diasepine
(13a). Under Ar, BH/THF in THF (22 mL, 0.022 mol) was
added over § min to a 0 *C semisuspension uflh(lsl.g.o.oll
mal) in THF (66 mL). ARer 2.5 h the reaction mixture was
wnmodmmmtﬂnpentmmdlﬂmdfornnlddll;.iml 18
h. The reaction mixture was then recooled to 0 °C jand ‘the
reaction slowly quenched with 3 N HCI (22 ml) over 5 min.
!‘!uruulﬂn;uidlemhtunmthmmmadun!llmonn
steam bath for 1 h. Thas mixture was then again cooled to 0
*C, basified with 3 N NaOH, and extreeted with CHeCl;. The
organic phase was then dried over Mg80,, filered, and
concentrated under reduced pressure to give 2.42 g of erude
product. This material was flash chromatographed on a ailica
gel column eluting with 30:1 CHyCly:MeOH. Theldesired
fractions wera combined and concentrated to give 1.04 g (405
of 13a aa a daxk, deep solid, mp 138—138 °C (TLC: 20:1
CHsClgMaOH, R; = (.8). 13a: 'H NMR (CDCly) 814.25 (s,

<03

(TLC: 20:1 clg.cli,:u.oa. )

1H), 4.35 (s, 2H), 8.6—6.8 (m, 2H), 6.8—6.96 (m, 2H), 7.0 d, -

1H), 7.15 (d, 1H), 8.3 (d, 1H), Anal. (CusHuNyOy) C H. N.
2,8-frane-3,3 4.5 Tetrakydro-3,3-dimethyl-9:uttro. LH.
14-banxodiasepine (13c). The desired product wWas pro-
parsd in a similar manner as 18a after substituting 116 in
place of 11m. Also 3.5 mol excess of BHyTHF was used, instaad
of 2 mol aquiv as for 13a, and the reaction mixturs was hsated
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at reflux for 4 days, The reaction mixture was worked up by
quenching the swaction -vith water followsd by 3 N NaOH. The
resulting mixture was 1sarmed to reflux for 3 h. The organic
layer was than separsic d, washad with brine, dried over Nag-
30,, Altered, and concentratsd under reduced pressure to give
lﬂnllonuil. This mat: rial was flash chromatographad on »
silica gal column sluth g with 7% MeOH/CH;Cl; containing
0.1% of NH,OH. Ths 3esired fractions were combined and
concentrated under red iced pressure to yisld 5% of 13c s an
orange glam which ww. used without further purification.
7-{Cyclopropylme: hyl)-8,7-dihydro-benz[b)limidazo-
(4,8,3Jk1[1,4]benzodlazepine-1(2H)-thione (1ay). Under
Ar, cyclopropanecarbor yi chloride (0.18 mL, 2 mmol) in CHy-
Cly (2 mL) wos added aver 2 min to a 0 °C solution of 133
(0.48 g, 2 mmol) in CE4Cl; (15 mL). After 2 h, the reaction
mixrure was warmed ¢ room temperature and stirred for an
additional 16 h. The re wction mixture was then extracted with
150, drisd over MgS'),, fiitered, and concentrated under
reduced presyure to yild 0.62 g (100%) of orunge solid, mp
158-160 °C (TLC: 20: . CHxCly:MeOH, R, = 0.85). A sample
of this material (0.58 g 1.8 mmol) wag added neat over 2 min
to a 0 “C suspension ¢ f LAH {0.4]1 g, 10.8 mmol) in 1.2-di-
methoxyethane (13 ml.). After sthring for 25 min at room
temperature, ha mixt ire was warmed to room temperature
for 0.5 h and then waumed to reflux. After 3 h the mixture
wan cooled to ( “C and tha reaction quenched sequentially with
Hy0 (0.41 mL}, 3 N Na'JH (0.41 mL), and H;0 (1.2 ml.). After
15 min the raaction wisturs was flliared and rinsed with a
small amount of THF, The salts wers digestsd in refluxing
THF (20 ml) for 5 m:n and then refiltered. The combined
filtrates wers dried oer MgS0,, filtered, and concentratsd
under redufed preasurs to yleld a purplish oil. This materin)
was combined with 1,.’-thiocerbonyldiimidazole {0.33 g, 1.8
mmal) in THF (10 mL) at room temperature and immedintely
brought to reflux. Afer 2 h the mixture was concentroted
under reduced presmuie and the residue partitioned betwean
EtOAc and H;0. Ths organic phase was dried over MgS0,,
filtersd, and then ads.wbed on nilica gel. This matsrial was
flash chromatographe i and further purified as described in
Table 2 (TLC: 26% EtOAc-hoxane, Ry = 0.4). lay: *H NMR
{CDCly) 4 0.05-0.15 (»d, 21), 0.4-0.5 (bd, 2H), 0.8—0.9 (m,
1H), 2.7-2,88 (bs, 1H), 2.805~3.2 (bs, 1H), 4.2—4.5 (bd, H),
6.9-7.0(d, 1H), 7.1—~7.35 {m, 8H), 8.8-8.7 {d, 1H), 10.1-10.9

(ba, 1H).

4.0-trans-4,5.6,7-Totrahydro-4,5-dimethyl-8-(3-methyl-
3-butenylHmidasal:l.B,1-fA)[1,41benzodiazepine-2{1H)-
thione (1av). A mixtare of 13¢{0.34 g, 1.54 mmol), 1-bromeo-
3-methyl-2-butens (0. 13 g. 1.54 mmaol), NasCOy (0.33 g, 3.08
mmal), and K (0.26 g, 1.64 mmol) in DMF (10 mL) was stirred
for 16 h at rvom temperature and then partitioned betwesn
BtOAc and HiD. Tht orgonic phase was then washad with
HyO and brine, dried over KoCOs, flltered, and concentrated
under reduced pressi.ra to give 0.34 g of orange oll. This
material was fash cl roma on a silica gel column
aluting with 7% MeOE /CHyCl; contsining 0.1% of H. The
desired fractions we'e combined and concentrated under
reduced preasure to y eld 0.18 g (40%) of an orange vil which
erystallized upon sta wding This material was dissolved in
THF (10 mL), cooled - 0 § °C, and treated with LAH (0.085 g,
2.49 mmol). The reaction mixture was then warmed gradually
to reflux. After rofluying for 45 min the reaction mixture was
cooled and the reacticn quenched sequentially with H,0 (100
&L), 3 N NaOH (300 . ), and then Hy0 (100 4L). After stirring
for 30 min the mixture was filtered. The filirate was dried
over NaySQ,, filtsred and eoncentrated under reduced pres-
sure to give 0.17 g (tl.eoretical weight, TW, 0.18 ) of crange
cil. This material was combined with 1,1°-thiocarbonyldiimi-
dazole (0.144 g, 0.81¢ mmol) in THF (8 mL) and warmed to
reflux for 1 h. The -emction mixture wes then partitionsd
betweon EtOAe and F4O. The organic phase was then washed
twice with HyO and ones with brine, dried over NmSO,,
filtered, and cancentr ited under reduced pressure to give 0.91
g of dark brown ol). This material was purifisd as described
in Table 2. 1av: 'H NMR (CDCly) 4 1.06-1.15 (d, 3H), 1.4—
1.5 (d, 3H), 1.7 (s, 3 1), 1.8 (s, 3H), 3.1-3.3 (i, 3H), 4.1 (s,
2H), 4.9-6.0 (m, 1H', 5.3-6.4 (t, 111), 6.8—6.9 (¢, 1H), 7.0-
7.15 (m, ZH-, B.8-8.1- (bs, LI},
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15-0le-2.34,5-Tetrahydro-2,3-dimethyl-1H-1,4-benzodi-
azepin-8-amine (14b). Under Ar a salution of 11b (210 g,
8.93 mmol) In 1 4-dioxane (36 mL) was added to a 0 *C
suspension of LAH (2.0 g, 63.0 mmal) in 1,4-dloxkné (30 mL).
The reaction mixture was then warmed to reflux. Aftar 16 h
heating was discontinued, and at room tempersture the
reaction was quenched sequentially with H,O (2 mL), 8 N
NaOH (6 mL}, and HyO (2 mL). The reaction mixture was
then filtered and the filtrate concentrated under reduced
presaure to yield 1.67 g (88%) of 14b as a brown ofl which was
used without further purification. 14b (crude) H NMR
(CDCly) 4 1.0—-1.1 (d, 3H), 1.1~-1.2 {d, 3H), 3.1-3.2 (m, LH),
3.2-3.4 (ba, 2H), 3.6~3.7 (m, 1H), 5.8~3.8 (d, 1H), 41-4.3(d,
1), 8.5—6.8 (m, 1H), 6.6-8.7 (m, 2H).

I}-hummwmbﬂdl.ﬁbm-
zodinzepin-f-amins (14c). The desired product was gener-
atad Iz the same reaction as for the preparation of 13¢.
Intermediate 14c was purified by flash chromatography as
described in the experimental for 13¢. The desired|fractions
were combined and concentrated under reduced: pressure to
yiald 8% of 14c which was used without further pu:l'lﬁeltlon

1)-4,8,6.7-tetrahydro-4,8-
limiduzo{4,5,1/k}{14jbenzodissepine-9( 1LH-thi.
one (lau). Under Ar, 140 (0.51 g, 2.67 mmol) and 1,1'-
thicearbonyldiimidazole (0.52 g, 2.94 mmol) in THE (20 mL)
waa warmed ta reflux for 4 h. The reaction mixture s then
partitionad batween EtOAc and HeO. The arganic phase was
then washed twice with HyO nnd oocs with brine, dried over
NagB0,, filtarnd, and concentrated under reduced preasure to
give 0.3 g (61%) of orange solid. A 0.316-g sampla (0.821
mmol) of this material was combined with cyclopropanses
boxsldebyde (78 4L, 1.02 mmol), sodium cyanoborohydrida
(0.118 g, 1.85 mmol), and AcOH (53 4L, 0.92] mmol) in MeOH
(10 mL) and THF (5 mL} and stirred for 2 days. The mixture
waa then neutralized with 3 N NaOH and filtared and the
filtrate concentratad under reduced pressure. The concen-
traled residue was partitioned between 1 N NaOH and CHy-
Cly. Thnnrpnicphmmdﬁ.dmrﬂusoﬁﬁlt?ud.md
concentrated under reduced pressure Lo give a brownoil. This
material was purifisd as described in Table 2. 1au: {H NMR
(CDCly) 4 0.15~0.25 (d, 2H), 0.5—0.7 (m, 2H), 0.8-1.0(m, 1H),
1.1-1.2 (d, 3H), 1.5—1.6 (d, 3H), 2.5~2.7 (m, 2H), 3.4—-3.6 (m,
1H), 4.1-4.2 {dd, 2H), 4.9—8.0 (m, 1H), 6.9—-7.0(d, 1H), 7.0—
7.2 (m, 2H), 9.8—-0.9 (be, 1H).

Procedure Sequence for m{ F. cis-4.8,8,7-Tet-
rahydro-4,5-dimethytimidexo{d 5 1.5Al[ 1, 4Jberixzodiszepin.
3(1H)-one (lcd). lod was prepared by reacting 14b with
trichloromethyl chloroformate in a slmilar maoner as outlined
for the preparation of 5. The crude led was purified by flash
chrumatography on a silica gel column sluting with 7% MeOH/
CHC); containing 0.1% of NH,OH. Tha desired fractions were
tombined and cohcentrated under reduced pressurg to yield
44%dloﬁnlhnloﬁdwhlchmmdwimghmhar
purification.

4,5-0in-4,5,8,7-Tetrahydro-4,5-dimethy)-8-(3-mathyl-2-
butenyl)imidazol4,3,1-/hl[1,4]benzodinzepin-2(1LH)-0ne
(ias). Atkylation of led following method A-8 ylslded desired
1as which was purified s described in Table 2. |

4,5-cis-2-Chloro-4,8,6,7-tetrahydro-4,5-dimethyl-6-(3-
methyl-S-butenyl)imidazo[4,5,17k1[1,4Tbenzodihzopine
(18b). Under Ar, trifluoromethanesulfonic anhydride (0.36
mL, 2.14 mmel) was added neat to a —78 *°C sclutton of las
(0.41 g, L.43 mmol) in CHCl, (25 mL). Upon completian of
addition the resction mixzturs was stirred for 10 min and then
treated with 2,6-dimethylpyridine (0.33 mL, 2.86 mmal). After
stirring for an additional 16 min at ~78 °C, the jreaction
mixture was treated with FHCI in Et;0 (0.26 g, 7.14 mmal in 9
mL) and then stirred for 15 min more. The reaction'mixture
was then poured into a saturated aqueous NaHCO, solution.
'The aquacus phasa was separatod and washed twice with CH,-
Cli. Tha arganic phases wers combined, dried over NasSO,,
and concantratad under reduced pressuve to give a brown oil.
This matexial was purified by flash chroma on & silicn
gel column eluting with 5% MeOH/CH;Cls containing 0.1% of
NHOH. The desired fractions were combined and!concen-
trated under reducad pressure to yield 0.22 g (51%) of 15b
which was used without further purification. I .

[P ——

M



01/04/2008 14:07 FAX 2122408959

T88 Journal of Medie nal Chemistry, 1995, Vol. 38, Nu, 5

4,5-cis-4,8.8,7-Tetre hydro-4 5-dimethyl-8-(3-methyl-3-
butenyl)imidasol4.8,: JAl1,4)benzodinzepine-2(1H)-thi-
wﬁo mimdm empru‘;:ld ln methl:d A5,
Dealred product 1at was purifisd as described in Tabls 2.
1at: "H NMRCDCly}« 1.3-1.4(d, 3H), 1.5~1.6 (d, JH), 1.85
{s, 3H}Y, 1.7 (s, 3H), 3.1--3.4 (m, 3H), 8.8-3.0 (d, 1H), 4.4—4.5
{4, 1H), 5.0-5.1 (g, 1H) 6.2-5.3 (¢, 1H), 6.8—6.9 (d, 1H), 7.0—
7.2 (d, 2H), B.4~9.5 (v, 1H).

Typical Procedurn Sequences for Mathod G. 1-{3-

prapared following a li ¢ pnuzh for tha clossly

was a {iterature ure
relatad 2-chlore-3-nitnacetophencne.’? 18a was isglated in
71% crude yield and w ed witheut Further rurlﬂnﬂon (TLC:
1:1 EtOAchexane, Ry= 0.7). 18a (erude): ‘H NMR (80 MHz,
CDCly) & 2.7 (3, 8H), 7 3~7.8 (m, 3H).

1-(3,5-Dichloro-3-n-trophenyl)sthanone (18¢c). This in-
termadiste wos prepared following the ltersture procedure
cited for 188 nfter sub stituting 8a in of Bo. The crude
reaction mixture was purifisd by on a silics gel column
ehuting with FtOAcheane, The desired fractions were com-
bitwed and coneentiratesl under reduced pressurs to yleld 40%
of 16c which was used without further purification.

1-(3.8-Dichloro-3-nitrophenyl)-3-methyl-1-butancne
(16d), Undar Ar, a silution of freshly propared isopropyl-
magnesium hramide!? in THF (164 mL containing 0.135 mol
of reagent) wus added slowly to & maintained 10 *C solution
of monoethyl ester of is spropylmalonic acid (11.4 g, 65 mmol)¥
In THF (30 mL). Upcn completion of addition the reaction
mixture was coolad to 0 *C and treated over 30 min with a
solution of Ba (B.3 g, 86 5 mmal) in THF (20 mL). After stirving
at 0 °C for B0 min, the reaction mixhire was warmed to 30 °C
and stirred for an acditional 2 h. The mixture was then

MgSQ,, filterad, and concentrated under reducad pressure to
giva 10.2 g of m visccus ofl. This oil was combined with a
solution of H;80, (1. mL, 33 mmol) and AcOH (34 mL) in
Hy0Q (14.3 mL) apd "varmed to reflux for 12 h. Then sn
additiona] portion of 4cOH (5 mL) was added, and heating
was continued for an additional 4 h. Ths mixture was
concentrated under reduced pressure, troated with H O, and
neutralized with NaH(20;. The resulting aqueous solution was
setoantially with T satirated aqubons NuFICOn H. oo
with . Saturated aqueous y y
brine, dried over Na:80,, filtered, snd concsntrated under
reduced pressurs to g ve 7.8 g (78%) of 16d as a dark viscous
oil which was used w thout further purification.
143,8-Dishloro-3- ritrophenyl)ethanone (16f). Under
Ar, 2,8-dichloroaceto) henone (99.0 g, 0.524 mol) was added
to & ~40 °C solutios of concentrated HNO; (300 mlL) in
concentrated HpS0, (300 mL). Upon of addition
the reaction mixture was warmed to —4 *C and stirred for 1
h. The reaction micture was poured onto ice and then
extracted throe times with CHyCl:. The orgunic phases were
combined, extractad 'vith saturated aquecus NaHCO,, driad
aver K+COy, filtered, ¢ nd concentrated under reduced pressure
1o give 123.07 g (TW, 122.64 g) of 16f which was used without
further purification.
2,34,8-Totrakydr>-8-methyl-8-nitro-1LH-14-benzodias-
spine (178). Under Ar, ethylenadiamine (0.67 mL, 10 mmol)
was aidad neat to & room temperature mixture of 18a (1.99
!_.h:-o mmal) and NaH 20, (0.84 g, 10 mmol) in MeOH (50 mL).
mixture was imrwdiately brought to reflux where it way
maintsined for 23 h. The reaction mixiurs was recvated to
room tamparature, ard NaBH;CN (1.26 g, 20 amal) was added
nsat. After stirring {or 7 h the mixture was acidified to pH 7
with methanolic HCl Aftar stirring for an additional 15 b st
roum tampaerntire, £ ¢ reaction mixture was acldified Anrther
to pH < 2 with 3 N HCL, stirred for 05 b, and then
concentratad under 1educed pressure. The residus was then
partitioned betwesn 3 N NaOH and CHyCly. The orgunic
phase was drisd over MgS0,, filteted, and concentrated undsr
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reduced pressure to give 1.85 g (89%) of 1Ta sa n
which was used without further tion (TLC: 10:1 CHy-
ClgMeOH, R, = 0.25). 1'7a: 'H NMR (90 Mz, CDClLy) 4 1.5
(d, 8H), 3.0-3.5 (m, 4H), 4,0—4.4 (m, 1H), 8.5—-8.8.¢,LH). 7.9~
74 4, 1H), 7.7~7198 (be, 1H), 7.9-8.1 (d, 1H),
IMWMI-IEJM:-
epine (17b). Under Ar, a mixturs of sthylensdismine (3.3
mL, 49 mmol), 16b** (16 g, 49 mmol), and NaHCO; (4.2 g, 49
mmol) in EtOH (200 mL) was warmed and then maintainad
ot raflux for 24 h. The mixture was then concentrated under
raduced pressure and the residue partitioned between CHy-
Cls and water. The orgunic phase was dried over MgiSO,,
filtered, and concentrated under reduced pressurs to give 15.11
g (TW, 13.10 g) of an orangs solid. A 12.0:g sample of this
material was redissalved in EtOH (500 ml), cooled to 0 *C,
and treated portionwise slowly with NaBH, (5.0 g, 0132 mal).
Upon completion of addition the mixture was gradusily
warmed to room temperature and then stirred fir an ad-
ditional 3 h., The mixture was then concentrated under
reduced pressure and partitioned betwaon CHyClr shd water.
The orgunic phsss was dried over MgBO,, filtared, and
concentratad under reduced pressure to give 9.6 g (92%) of
17h an a red oil which wuuudwithnutﬂnrthorpull‘iﬂm.
7wtllh!dro-5-mw¢q-1ﬂ-l.b
bensodiazepine (17¢). 17e was prepared in 4 aimilar
manner a4 17a after substituting 18¢ in piace of 16a. 17c
was isalated in 96% yield from the resction mixture and used
without Aurthar purification,
iro-

7-Chloro-2,3,4,5-tatrabydro-8-(2-methylpropyl)--ni
Li-14-benzodissepine (17d). The imine for 17d was
in a similar manner as 17a after substitiiting 16d
in place of 16a and #-BuOH in place of MeOH a» the solvent.
After the required 18 h to form the imine, the 2-BuOH
was under reduced pressure. The residug was diluted
with MsOH and then treated with NaBH:CN in a aimilar
manner 8 for 17a to yleld 17d in 88% crude yield|as a red
solid which was used without further purification. i
mummmmww-mwu-
epine (17e). Under Ar 180 (5.0 g, 22.7 mmol) and sthyl-
snediamine (1.52 g, 22.7 mmol) were combined in MeOH at
roomn temperature. ARer 20 min NaBH,CN (1.72 g, 27.3
mmel) was added to the stirving mixture. After 16 h the
resction mixture was treated with 3 N HCl (20 ml), stirved
for 1 h, and then treated with 3 N NaOH (40 mL). Ths
resulting sclution was extracted with CHyCls after which the
organic phase was dried over KyCO,, filtersd, and concentratad
under reduced pressure to give 4.95 g of acyclic intermediate.
This material was comhined with Na;CO; (2.09 g, 167 mmol)
in a-BuOH (100 mL) and warmed to reflux. After 12 h the
mixture was concantrated under reduced pressure. This
mhhlmwﬂﬂdbyﬂuhtlwmﬂqnﬂumn#liunl
column sluting with 25% MeQH/CH;Cl,. Thld-ﬁ'ld. 3
ware combined and concentrated under reduced préssure to
yiald 0.80 g (16%) of 17e which was used without further
purifieation. I
!-cﬂmw,ﬂ-htrlbydml-mcﬂlyl-l-nltm?lﬂ-l.l-
benzodiazepine (17f). The imine for 17f was prepgred in o
almilar manner as 17d after substituting 1€f in placs of 164
After heating the required ¢ h to form the imine, the n-BuQOH
was removed under reducsd prassure. The residue wis parti-
ﬂmdmmmcﬂncktheomnuphmqndﬂed
over KsCO;, flitered, and concentrated. This residue,wes dis-
solved in MsOH and trestad with NaBH,CN fn a similar man-
nar as for 17a to yisld crude 17f This material was jpurified
by flash chromatography on a allica gel column eliting with
2% and 5% MeOH/CHCl,, The desired Fractions ware com-
bined and concentrated under reduced pressure to yiald 14.17
£ (70%) of 17¢ which was uted without further purification.
2,3-Dihydro-3,5-dimethyl-8-nitro-1H-1 4-benzodiaze-
pixna (18a). Under Ar, 1,2-diaminopropans (9.0 g..0.121 mal)
was added neat to & warm homogensous solution of 18a (29.6
£, 0.121 mal) and NagCO4 (129 g, 0.121 mol) in u-BuQH (600
ml). The reaction mixture was then warmed to refiuk for 4 h
and concentrated under roduced pressure. Ths re due was
partitionad between HyQ and CH/Cly; the organic phase was
dried over K.CO,, filtared, and concentrated to give 27.3 g,
On the baaly of 'H NMR, there lmludbb.lﬂtllihnmzr

' <0S
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of 6:4 18a:10a. This c-ude mixture of isomers was purified
by preparative HPLC on a silica gel column eluting with 20%
scstome:haxans. Isomyr 18a aluted in the front running
fractions which were combined and concentrated under re-
duced pressure to yielc 11.41 g (43%) of 18a which was usad
without further purification (TLC: 1:1 acotonachexans, R, =
0.6). 18a: 'H NMR {£:DCla) 8 1.4~1.5 {4, 3H), 2.4 (s. 3H),
3.56—3.65 (dd, 1H), 3.35-3.76 (dd, 1H), 3.85—3.95 (. 1HD,
6.66-6.75 (t, tH), 7.5--7.6 (d, 1H), 8.2-8.3 (d, 1H), 8.56—-8.6
(bs, 1H}). Further elution with 30% acstons-hexane yielded
isomer 18a in the Iatter run fraetions. These fractions
wers combined and co wentrated under reduced pressure to
yield 6.0 g (28%) of : 9a which was used without further
purification (TLC: 1:1 acetone:hexana, Ry = 0.35). 19a: 'H
NMR (CDCl3) 8 1.3~-1.4 (d, 3113, 2.4 (a, 3H). 3.5-3.6 (m, 1H),
3.85—3.86 (d, IH), 4.1- 4.2 (m, 1H}, 6,7-8.8 (¢, 1H), 7.55~7.680
(d, 1H), 8.2—-£.3 (d. 1E), 8.3~8.4 (ba, 1H)
{R)-7-Chloro-3,3-¢ hydro-8,§-dimethyl-8-nitro-1H-1 A-
Mnﬂlmo (18h), Under Ar, NaQAc (38.54 g, 0.482
mol) was to a ‘com temperature mixture of (R)-1,2-
diaminopropans dihyiirmchloride!’ (28.56 g, 0.160 mol) in
n-BuOH (1.5 L), Afts: stiyring for 0.5 h, 18¢c (38.40 g, 0.158
mol) in n-BuOH (0.8 L) was added, and the mixture way stirred
for an additional 1 h a: room temperature. The mixture was
then warmed to reflux for § h after which it was concentrated
under reduced pressure. Ths residue was suspended in CHj-
Clz which waz sequent ally washad with Hy0, 3 N NaOH, and
brins, The organic phase was dried over K;CO;, Altered, and
cancentrated under riduced pressure to give 38.88 g of red
oil. This crude mixtnr) of isomers was purifisd by preperative
HPLC on a silica gel cclumn eluting with 109% acetone:hexane
Isomer 184 slutad in he front runuing fractions which were
combined and concentratad under reduced pressure to ylsld
17.07 g (43%) of 18b as a red oll which was used without
further purification. Further slution with 15% acetons:hexane
yiekied lsomer 19b i the latter running fractions. These
fractions were combiaed and concentirated under reduced
pressure (o yleld 12.43 g (31%) of 10b.
{5).7-Chiloro-33-dihydro-3,5.dimethyl-f-nitro-1H-1,4-
benzodiasepine (183). This desirad product was prepared
following the procedu-e for 18b after substituting (5)-1,2-d1-
aminopropane dihydre chlorida!” in placs of (R)-1,2-diaminopro-
paps dihydrochloride. Algo using a similar method of purifi-
cation as for 18 gav: & 30% return of 18¢, whith was used
without farther purif cation, as well as a 33% return of 10e.
Tetralydro-3,5-dimethyl-B-nitro.1H-1 4-ben-
e (R0a). "Jnder Ar at room temperature, NaBH;-
CN (3.9 g, 1.2 mmo } was added nest to a solution of 18a
(11.35 g, 51.8 mmol in MeOH (100 mL). After 18 h an
additional portion of [{aBHsCN (0.2 g, 8.18 mmol) was added
to the reaction mixt we aleng with some methanclic HCL
When TLC indicated the disa of 18a, the reaction
mixture was scidifie] to pH 1 with 8 N HCl. From this
reaction mixturs, 8.35 g of sclid precipitate was collectad which
proved to be the crude HCI salt of 31a. This material was
recrystsllized twice £ om MeDH to yiald 4.05 g {30%) of pure
21a as the HCI sait, n:p 266289 °C. Anal. (Ci H;sN;OrHCD
C., H. N. All of th: above flltrates were combined and
concentrated under raduced pressure. The residue was par-
titionad between CHy! 7l; and aquecus 10% KsCOs. The organic
phase was dried over MgBO,, filtered, and concentrated under
veduced pressure to g ve 7.68 g of residus. This crude mixture
aof isomers was purifisd by preparative HPLC on a silica gel
column eluting with 1:1 acetonschexans. Isemer 30a eluted
in the fronl runninj fractions which wers combined and
concentrated under 10duced preasure to yield 2.8 g (30%) of
20a a3 an rrange sdid, 68~60 °C (TLC: 1:1 acetons:
Ry=0.25), 2)u: 'H (400 Mi{z, DMSQ-dy) ¢ 0,88
(d, 3D, 142 (d, 3H), 2.07 (b, 1H), 2.58 (dd, 1H), 3.07 (m, 1H),
3.81 (dd, 1H), 3.90 (c, 1H), 6.B4 (¢, 1H), 7.45 (d, 1H), 7.66 (d,
1H), 7.87(d, 1H). Aral. (C;yHuNyOy}C, H, N. Residusi 21a
oluted in the latter unning fractions which were combined
snd concentrated under reduced prassurs to yisld an additional
3.86 g (29% of froe 3280 214 Aa a viacous red ol (TI.C: 1:1
acatoneheaxane, R, = 0.18), %1a; 'H NMR (400 MHxs, DMSO-
ds) 8 0,98 (d, 3H), 1.£8 (d, 3H), 2.39 (b, 1H), 3.23 (m, 2H), 3.42
(dd, 1H), 4.87 (q, 1H). 8.72 {t, 1H), 7.38 (d. 1H), 7.87 (d, 1H),

LADAS & PARRY LLP NY . doz

oJournal of Medicinal Chemistry, 1985, Vol. 38, No.

1.88 (d, 1H). ‘The combined total yield of 21a ss u,!. HCl it (y0) G

and tha fres base wag 50%. l
lrm-w.l-'l‘etnhydm-s.&dhlethyl-&nﬂrln-lﬂ-l.l-
benzodiazepine (21a). The preparation of'the desired
product is described in the experimantal for 20u. | )
(3R)-rans-7-Chlore-2,8.4,5-tetra ;
nitro-1H-1,4-benzodiasepine (31b). The desired product
was prepared in @ similar manner as 31c after substituting
18bin tﬁ."ﬁ':- ﬂnmrhpvminthnt lnmntumll’n
to base o reaction y
plm beiwesn 3N NaOH and CHyCh mmnlid
precipitate wan filtered from the biphasic mixture. This
proved to be the HCI sait of 11b. Continued basic extractions
of this solid nltyhldodi.ﬁiﬂiild‘llbulndpilinm
purity (GLC) which was used without further putification. The
original CHyCls extract was concentrated under reduced
pressure to give 12.4  of oil, which consisted of & 2:1 mixture
of 21b:20b, snd was not further purified. o
{48)-trann7-Chloro-2 din
nitro-1H-14-henzodiasepine (e). Under Arat room tem-
persture, NaBHCN (4.70 g, 75.7 mmol) was addedineat to &
sotution of 18¢ (16.0 g, 65.1 mmol) in MeOH (160 m'l-). After
admaNHCl(EOmL)maddndmthemlmr'alndthe
mixture stirred for an additional 1 h. 'I‘hlm!:hiltlmﬂnn
concentrated under reduced pressure. The residue; was par-
titioned between CH:Cl; and aqueous 8 N NaOH. : Tha organic
phase was dried over K;CO,, filtered, and menln}d under
Cf lnomastn whs pusthed by pesperative HPLC op aistica i
omers was preparative on malli
column eluting with 15% acetonabexane. Isomer ihc eluted
in the front running fractions which were combined and con-
cantrated under reduced pressure to yield 3.85 g (25%) of 20c.
Further elution with 26% acetans:hexane ylelded ispmer Slc
in the lattar running fractions. Thase fractions were combined
and concentrated under reduced pressure to yield 1043 g
(65%) of $1c which way used without further purification.
itm-lﬂ'l-l.l-bun-
zodiasepine (88a). Under Ar at room temperature, NaBHj-
CN (2.0 g, 32.9 mmol} was added nest to a lolutiq'n of 10a
(6.00 g. 27.4 mmol) in MeOH (50 mL). ARer 18 b the reaction
mixture was acidifiad to pH 1 with 3 N HCI and, after stirring
for a shert time, was concentrated under reduced pressure.
The residue was partitionsd betwean CHyCly and aqupous 10%
KaCO). Tha organic phase was dried ovar K.COy, £i} , and
concentrated under reduced pressure to give 8.01 g ol residue.
This crude mixturs of isomers was purified by preparative
HPLC on a silica gal column eluting with 1:1 a rhaxane.
Isomes 23a ejuted in the front running frections which wers
combined and concentrated urder reduced Fressure to yleld
0.84 g (14%) of 33a which was used without further purifica-
tion {TLC: 1:1 scotone:hexans, R;= 0.17), $8a: 'H NMR{400
MHz, DMBO-dq) 8 1.18 (d. 3H), 1.45 (d, 3H), 2.41~2.48 (b, 1H),
2.36 (dd, tH), 2.88 (dd. 1H), 3.12~3.22 (m, 1H), 3.87 (g, LI,
8.80 (t, 1H), 7.15 (b, 1H), 7.60 (d, 1H), 7.90 (d, 1H)| Isomer
23a glutad in the Iaiter running fractions which were
and concantrated under reducad pressure to yield 3.88 g (64%)
of 2%a which was used without further purification (TLC: 1:1
acetone:hexane, Ry =0.08). 23a: 'H NMR (400 MHs, DMSQ-
dg) & 1.15 (d, 3H), 1.33 (d, 3H), 2.51 (b, 1H), 2.79-2.87 (m,
2H), 3.80-3.68 (m, 1H), 4.30 (q, 1H), 6.81 (t, 1H), T.42 (4, 1H),
TAT (n, 1H), 7.91 (4, 1H). |

trans-2,34,5-Tetrahydro-2,8-dimethyl-8-nitrol 1 H-1 4-
benzodlazepine (3%a). The preparation of the]desired
product is described in the experimental for 28a.
234,5-Tetrshydro-5-methyl-8-nitro-4-propyl:1H-1,4-
benzodinzepine (34a). Under Ar, 2-Pri (1.00 mL, 10 mmol)
wan added neat to a stirring room temperature mixturs of 17a
(2.10 g, 10 mmaol) and NeeCO, (1.60 g. 15 mmol) in DMF (20
mL). The mixture was then warmed in an oil bath betweea
63 snd 86 "C for 3 h. The reaction mixture wns then
conesnirated under reduced preasure and the reajdus parti-
tioned between Et;O and H;O. The organic phase was dried
aver MgS0,, filkered, and concentratad under reduced pressure
to give 2.48 g (100%) of Ma g a yellow-orange ofl which was
Ru:ed wll.)lmut further purifieation (TLC: 10:1 CHyCly:MeOH,
= 0.4). .
I
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2,5.4.5-Tetrahydro-S-mathyl-4-(3-methyl-3-hutagyl)-H-
nitro-1H-14-benzodiazspine (34b). Under Ny, 1-brome-3-
mothyl-2-butane (2.80 5, 18 mmol) was added neat over 20 s
to a stirring room ten.perature mixture of 17a (3.75 g, 15
mmol), NagCO; (2.39 g, 23 mmol), and KI (2.50 g, 15 mmal) in
DMF (40 mL). After +tirring for 22 b the resction mbxture
was concentrated under reduced pressure, The residue wea
partitioned batwagn Cli;Cly and HzO. The organic phase was
then dried over MgS),, Altared, and concenirated under
reduced pressurs to gve 5,10 g [‘I'W 4.13 g) of yullowish-
orange ol! which was 1.5ed without Rarther purifieation.

trans-2,3,4,5-Tetre hydro-3,5-dimethyl-4-{3-methyl-2-
butenylM-nlirg-1H-1 4-benzodiszepine (E)-2-Butenadio-
ata ($11) (Mc), The desired product was in a wimilar
manner as 24b afier m batituting 21a in place of 17a and was
waed after renction wirkup without further purification. A
0.25-g sample of 34c wes combinad with l\unnrh:uld(o 10¢g,
0.86 mmol) in I-PrOH o yield a 0.25-g sampla (72%) of 34c as
g-gs !I;unl.ra:e, mp 1)7-118°C. Anal. (CieHuN:OxC2H:04)

¢is-2,34,5-Tetrahy lro-3,5-dimethyld-{3saethyl-8-bute-
nyl)-B-nitra-1H-1.4-benzodiazepive (24d). The desired
product wax prepared in g similar manner as 24b in ~100%
yield, after substituting: 30a in placs of 17a, and was uged aftar
reaction workup withi ut further purification,

trans-2,3,4,5-Tetr 1hydro-2,5-dimethyl.4-(3-methyl-3-
butenyl}i-nitro-1H. 1,4-benzodiasepine (34e). The de-
sired product was prvpared In a similer mannar as 34b in
~100% yisld, after substituting 23a in place of 17a, and was
used aftar reaction wt rhup without further purification.

cis-2,34.5-Tetrahy ro-2,5-dimethyld-(3-methyl-S-bute-
nyl-Gonitro.1H-1 Adsmzodissepine (840). The dasired prod-
uet waa prepared in a rimilar manner as 24b after substinuting
322 in piace of 17a. After the typical reaction workup. the
crude residuc was further purified by flash chromatography
sluting with 1% HlCH'CH:Ch The desired fractions were
combinad and concencrated under reduced preasure to give
‘T0% of 241 which wat used without further purification.

2,34,6-Tetrahyd: 0-4-(3-methyl-2-butenyl)-8-nitro-5-
phonyl-1H-14-benzdiagenine (24g). The destred produst
was prepared in a sirvilar manner as 24b after substituting
170 in place of 170 After the reaction workup, the
cruda residus was fi ther purified by flash ebmnhplphy
on a silica gel columa eluting with 3% E¢QH:CHyCly, The
desired fracdons were combined ]
reduced pressure ta give 85% of 24g whith was used without
further purifiestion. A 0.69-g sample of 24g was combined
with fumaric acid (0.23 g, 2.48 mmol) in ELOH to yield & 0.66-g
sample of 245 as its fumarste salt, mp 101-102 °C. Anal.
(CaoHpuN;04C,H,0.) C, H, N.

7-Chloro-3,3 4,5-te rahydro-8-methyi-4-{3-methyl-3-bute-
nyll-B-pitro-1H-14-sonzodinzepine (34h), The deaired
product was prepsnid in a similar manner as 24b after
substitullng 17¢ in jince of 17Tn. Aftar the typleal resction
workup, the crude re: idus was further purified by HPLC ona
silica gel column elut ng with 2% EtOAc:CHyCls. The deaired
fractions were comtined and concentrated under reduced
mu:unu::dva 47% of 34h which was used without further

trahydro-3

(3-methyl-3-butany. )-8-nitro-1H-1 4-bensodiszepine (241).
The desired product ‘vas prepared
aftar substituting 34b in place -of 17a. After the typiesl
reaction workup, th: crude residue was further purified by
flash column chromu.tography on a silica gel calumn eluting
with 1% MeOH:CHx( ls. The desired fractions were combined
and concentrated urder reduced pressure o give 83% of 341
ae & red oil which ws used without farther purifieation.

(@5)-trans-7-Chhwro-2,34,0-teirahydro-3,5-dimathyl-4-
(3-methyl-2-butenyl)-8-nilro-1H.1 4 hanzodiazepine (34)).
'I‘Induindpmduuau in & similar manner as 24b
in B6% yield, after sibstituting 21e in place of 1Ta, and was
used after reaction *7arkup without further purification.

7-Chlore-2,3,4 5 tetrahydro-4-(3-methyl-3-butemyl)-3-
(2-methyl Jnitro-1H-1,4-bemzodiazepine (24k).
‘The desired uct was prepared in a similar manner as 24b
after substituting 17d in plsce of 17a. ARer the typieal

*“$dded ovel 20 mifito a rell
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with a 3:07 EtOAchexane system. The desired fractions wers
cnmbimdudmmtldundsrrdudmaumtoﬂn
Md'Mkuluddlwlu:hmuudwﬂwutmﬂhlr

purification.
WMMMQWIH
nitro-1H-1,4-benzodiazepine (241). The desired product
was prepared in @ similar manner 23 24b after substituting
17e in place of 17a. ARter the mmonmknp.tho
erude ’:;ldna 1:;“ furthlurmlpuriﬂu.ll b{l&u;tc:lumn cll;n’;“:!
tography on a gel column alu CHC
desired Ffractions were combined snd ennelnlntul under
rednad preasure to give 40% of 341 which was used without

further purification.
l4- -S-hate-

nyl)-Bnitro-1H-1,4-bensodiaxepine (34m). desired
pmdudmpupndm:ﬂmﬂnmmrnﬂbmmmld
after substituting 177 in place of 17, and was tsed after
reaction workup without further purification.

MWW-IH-I,&M
azepin-0-amine (25a). Under N, 24a (249 g, 10| mmol) in
THYF (40 mL) was added over 12 min {o a 0 °C suspenalon of
LAH (1.52 g, 40 mmol) in THF (50 mL). The mixture was
gradually warmad to room temperature and I'.h-nwlmed to
reflux. After rafluxing for 1.5 h the reaction mixture was
cooled to O °C and the reaction quenched saquentially with
H30 (1.52 mL), 3 N NaOH {1.62 mL), and HsO (4.56]mL). The
ruﬂmm!nunmﬂtenwnm.dbommumpuuwrl.
stirred for an additional 2 h, and then filtered. ‘The flltered
salts wers digested in THF (75 mL) and then refil . The
combined Gltrates wers concentratad under reduced ure,
The residus was dissolved in CH:Cly (60 mlL); diied over
MgS0,, filtered, and reconcentrated under redmd preasure
to ylald lmm:uflh as 5 brownish-red of! which was
used without purifieation (TLC: 6:1 CHCl:MaOH. R,
=0.2),

Intermediates 28b—g.j,l,m. The desired pmdueu wers
prepared in yhelds ranging from 91 wlOﬂl‘ullumnlthe
procedure of $5a, after substituting the lppnprhh starting
material for 34a, and wers used after reaction wnrkupo
wlt.huut. further purification, .

l-\l-buh-

lwl}-lﬂ-l.l-bnmdhupin-s-mh- {2Bh). UnderAr.hy-

firazine minohydrate (1.0 g, 21.8 mmal) in MeOH (8|mL) was

of 24k (1.34 g,

4.3 mmdl) and Ra Ni (0.49 @ in MaOK (32 mL). After an

additional 1.5 h of refluxing, themeﬂonmntunwﬂlteml

nuﬂmhr through Dicalite. The fiitrate was concentrated

nder reduced pressure io yield laﬂg(IM)ol'aihul
nddhhnll which was used without further purifica

(3R)-trans-»Aming+7-chloro-3,34,5-te

nethyl-d-(l-mthyl-l-blhnyl)-lﬂ-l.d-lnnmdlén

desired product was prepared in 87% yield l'olluw-
ln;uupmdm of 35h, after substituting 241 for 24h, an
was used nﬂar reaction workup without ferther purlﬂuuon
nyb-ul-mﬂql:lm})-lﬂ- L4-benzodiazenine (28k). The
desired product was prepared in 80% yleld g the
procedure of 25k, after substituting 34k for $4h, and u.led
after reaction warkup without further purification.

45,8, 7-Tetraliydro-7T-methylimidaso{4,5,17k]{1 AThenzo-
diaxepin-2(1H)-one (1ag). The desirod product ll pre-
pared in & similsr manner as §, after substituting l'la:nphea
of 4, and way purifigd ae described in Table 2.

M’-Wmvﬂelhymnnmmlﬁl-
[1,4]benzodiazepin-2(LH)-one (1ah). Under Ar,|trichlo-
romsthyl ¢hloroformate (0.28 mL, 2.12 mmal) in CH:CII (15
mL) was sdded over 4 min to s 0 *C solution of 26a}(0.93 g,
1.25 mmol) and NMM (0.93 mL,, 8.5 mmol) in CHyCl, (30 mL).
m&shmﬂmmmmm“mud
NaHCOs. The omnie phase was then dried omuuﬁo...
filtered, and concentrated under reduced pressure to yield 0.90
g of cude product which was purified as described in Table 2
(TLC: 5:1 CHCl:MeOH, Ry~ 0.75) 1nh: *H NMR(CDCL) &
0.9-1.0 (¢, 3H), 1.4—1.5 ¢d. 3HD, L5—-1.65 (m, 2H), 2:6—-2.75
{m, 2H), 3.05-3.15 (d, IH) 3.5-3.6(t, 1H), 1.8-3.9%t, 1H).
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4.1-4.2 (d, 1H), 4.95—-1.86 {q, 1H), 8.8-8.7 (d, 1H}, 6869
{d, 1H), 6.9-7.0 (m, 1), 9.0~5.1 (be, 1H).

4,6,8,7 'l‘otnhydn-'l-nothyl-l—(l-mtbyl-l—buhnyn-
imidezof4,8,1/kI 1 ATennodinzsspin-2(1i)-one (1af). The
desired product was prepared following the procedurs for Inh,
after subatituting 28b in place of 382, and was purified a»
described in Taeble 2.

9-Chloro-4,8,6,7-teix shydro-7-methy
nyl)imidazo{4,5,1J&) 1, Afemzodiszepin-2{LH)-one (1lak).
Under Ar, 38h (0.71 g, 2.5 mmol) and 1,1*-carbonyldiimidaxale
{0.45 g, 2.8 mamol) in 1'BF (25 mL) was atirred overnight at
room tsmperature. Tl.a reaction mixture was then concen-
trated under raduced p-essurs and the residue cornhined with
EtOAe and yequentiall ; washed with HyO twice, dllute aque-
ous AcOH, twice, 1.0d brine. 'Ihnmnl:phluwuthm
dried over Nu:SO,, filtsred, and concentratad under reduced
pressure to give 0.73 { of arude product which was farther

purified ay described | 2 Table 2.

{8R)-irans-9-Chlors-4,5,8,7-tetrahydro-§,7 -lllmd:yl-l-
S(IH') (lhbmwm X mndl‘nnuﬂn‘

-one
the procadure for 1ah alter substituting 281 in place of 25a
and reversing the addition order, i.e., the amine solution way
added to the phosgens equivalent. The final produet was
mﬂ:;m'w §ia Table 2.

(+ 8-Chloro-4,5,8,7-tetoahydro-0,7-dimethyl-
8(3-meihyl-3-butesyltidduxald 5 174K Abenzodiazepin-
l(lﬂ)-om Monchydrochioride (1bd). The desired product

prepared followin;[ the procedure for 1ah efter substitut-
Ingmlnplmaofﬂt and reversing the sddition ordar, L.0.,
the amine solution wa added to the equivalent. The
final product was pur:fied as described in Tabls 2.
8-Chloro-4,5.8,7-t¢ trahydro-8-(3-methyl-2-butanyl)-7-
(2-methylpropyl)imdazol4,8,1-7k) 1
(1H)-one (1ap). Th: desired product was red In a
similar manner as lal: after substituting 38k in place of 88h.
Alpo the reaction mixt are was warmed ntnﬂnhrahhdbre
concentrating the reiction under reduced pressurs. The
concentrated residue -vas combined with EtOAc and sequen-
tlally washed with cilute agueous AzQH, dflute sgueous
NaHCOy, HyD), and brine. '.l‘hemmleph-u was then dried
over NasSO,, filtered, and concentrated undar reduced pres-
mt&:t;umdn lapwlllchmﬁmhnmmﬂduchuﬂbed
2l

8-Chloro-4,5,0,7-tef

nyl)hﬂ%l#l[l&]mphﬁ(n .
uct » &y pnpnnd procedure

1ah after suhstituting' 3%m in phuoflhandrlnrstnﬂha
nddiuonordel;':l.e., hu“:‘m’:_::.luol\nlmwﬂddwthe
phosgens equivalent uct was purifed ==
deseribed In Tahle 2. prod P

Mﬂﬂ-‘l‘mﬁwﬁﬂw -G-propylimidazol4,8,1-%]-
[1/4]benzodiaxepine-S{LH)-thione (1al). KOH (0.38 g) was
added to & room tem perature solution of 28a (0.93 g, 4.25
mmol} in EtOH (5§ mi.)} and HsO (1 mL). CSy (0.34 mL, 5.68
minol) was added to the resuliing solution. After mirring for
10 mip the resction m xture was warmed to 90 °C for 1 h undar
Ar. After eoaling to :00m temperaturs the reaction mixture
was dilutad with HiO (5.6 mL) and then AcOH (0.47 mL). The
reaction mixtura wa then filtered. The Altered solld was
partitionsd between tlilute N!'hOH and CH;Cls. The organic
phase was dried over MgS0,, fllterod, and contentrated ender
reducad prespure to yiald S&Imgofmldo ‘product which was
further purified as d:scribed in Teble 2 (TLC: 10:1 CH:Cl:
MeOH, R, = (.5). 1al: 'H NMR (CDCL) 4 0.85 (i, SH), L.4—
1.5 (d, 3H), 1.5-1.65 (m, 2H), 2.55-2.75 {m, 2H), 3.1-3.2 (d,
1H), 3.0-3 7 (t, 1H), 4.0—4.1 (t, 1H), 4.3~4.4 {q, 1H), 4.66~
4.78 (d" li_}), G.Gi—’: .16 {m, SH). 10.4 (bs, 1H).

4,5,0,7.Totral 0-T-methyl-8-(3-methyh-3-butenyl)-

“ptﬂ b red hlhwh:tnhl procwture fo:
et *vas prepa re

lll, after substituticg 35b in place of 48a, and wes purified
as described in Tabl 2.

trans-4,5,6, 'l-'l‘et*ahydro-ﬁ,?-dimﬂllyma-ndhyl-l-
buuwl)lm!dm[‘l.l.lajhllu
one (laz). Under Ar, 3fic {4.8 g, 14.5 mmol) lnl.l 1,1-
thiocarbonyldiimide; cle (3.9 g, 22.4 mmal) In THF (100 mL)

WW-.
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mwmnulwmﬂnxrnrn.sh. 'I‘Iuru:uunmutunwn
then concentrated under reduced pressure and: thl redidus
partitioned between EtOAc and HyO. Tha organic hunun
lhenwuhedtwlﬂwlﬂn&ﬂnudnnuwlﬂ:brlun. aver
MgS0,, Miered, and concentrated under reduced p . The
crude product was further purified as deseribad in Table 2.
1ax: 'HNMR(MMH:.GD:ODMI 29 (d, 3H), 1.38 (s, 3H).
1.47 {4, 3H), 1.70 (s, 3H), 3.03 (dd, 1H), 3.18 (dd, 1H), 3.86~
3.52 (m. 4H), 4.40 (q, 1H), 4.66—4.74 (m. 1H), 5.14:-5.22 (m,
1H), 6.91 (d, 1K), 7.07 (d, 1H), 7.12 (t, 1H).
products pnp:ndrnlhwm‘mmd l'a?-h far
were ure Iaz, &
wmibstituting the respective diamines 28d-jLm plleuﬂlc,
und were parided as described in Tuble 2. 1Iu. 'H NMR{400
MHsz, CDsOD) & 1.30 (d, 3H), 1.47 (s, 3H). 1.85 (d, 6H), 3.03—-
3.16 (m, 2H), 8.31~3.38 (m, 1H), 4.09 (dd, 1H), 4. 19 (q. 1H),
4.80 (dd, 1H), 5.18 (t, 1H), .94 (d, 1H), 7.09~7.18 (m, 2H).
8-Chloro-4,5,8,7-tetrahydro-8-(3-methyl-3-butenyl)-7-
(3-methylpropyllimidazo[4,5,17Al[1,A]benzodlazepine-
S(1f-thione (1aq). The desired product was prepared
following the procedure for 1az, after substituting 28k In place
of 280 and varying tha solvent from THF to banzene. i’l'hellnnl
product was purified ay deseribed in Table 2, .
Procsdure Bequence for DMethod H. Ethyl N-1(5-
llalanine (27). Undu-Ar aeu
(44.27 g, 0.238 mol), 2-hromopropionate (33.92 mL, 0.261
mol), and NayCO4 (14.1 g, 0.138 mol) were combined in
(600 mL} st room tempernture and immediately plhd ina
hﬂ:whuntempmmmnildhw'(:mwmm
1 h at 80 *C, hoating was discontinuad, lndthumlﬂ:uuwn
concentrated undar veduced pressure. The residue was sus-
pended In EhOwhldlmmhldﬂ:mﬂnuwiﬂnH.Omd
then with brine, The organic pbase was dried over, MgSO.,
filtered, and concentrated under reduced presmirs{to yield
50.91 g of crude product, mnmhﬂdwumd-din EtOH
{130 mL) and filtared. Tha filtrete was concentrated under
reduced pressurs to yield 85.03 g {(81%) of 87 which was used
witheut Farther purification (TLC: 20:1 CHyClh:MeQH, Ry =
0.86). 27: *H NMR (00 MElz, CDCL)) 4 1. l--l.'a(ln,ﬂl"l) 21-
2.5 (be. 1H), 3.2-3.6 (m, 1H), 4.0-4.4 (m, 4H), 7.2~B.0 (m,

8H).

‘7-Chloro-1,3,45-tetrahydro-3-methyl-2H-1,4- Innlﬂll
agepin-2-one (§6). At room lmkmafﬂ(n
£ 0.077 mal) and PtO; (2 g) In H(lM-Lquplnﬂd
u.udornl-luhm- at4dpsifordh. 'lhreuuunmulun
wiis'filtered Dicalite and the filtrate concentrated
under reduced pressurs to give 20.87 g (TW, 19.60 ) of oil
(TLC: 20:1 CHyClx::MeOH, Rr= 0.45). This oil walodmbllud
with HOBT (5.71 g, 42.9 mmol) in tcluene (300 mL) and
warmed to reflux for 3 days. Altereoullnl.thnr-u.lt.lh;nlid
was filtsred and rinsed with & amell amount of tolasnel to yield

11.18 g of tannish solid. An attempt to flaah chromatograph
this material on a silica ge! column eluting with 1:4|MeOH:
CHCl; proved less than promising in separating desired 28
from residual HOBT. Therefore a £.06-g sample was! stirred
in saturated agusoms NaHCO; (70 mL). After 075 h the
suspetigion was Altered and rinzed with 4 small ambunt of
jca cold HaO to yleld 3.31 g (38%) of 28 (TLC > 95%) which
wes used without further purification. A amall sampls was
further purified by trituretion In CHyCl, to yleld pure llun
whxuulld mp 386—188 *C(TLC: MCHCI..MGOH Rf=0.7).

28: 'H NMR (DMSO-d} d 1L.05~1.16 (d, 3H), 2.9-3.0 (bs, 1H),
3.3-3.4 (m, 1H), 3.7-3.85 (m, 2H), 7.0 (3, lH),'l 25-7 35 (m.
2H). 8.8 (s, 1H). Anal. (CipH);CINJO)C, H, N :
7-Chlore-1,3,4,5-tetrahydro-3-m ulqwmpim
Sone (£9). Under Ar, n-Prl(Z-’BmL.ﬂ
mmmol} was added neat to @ stirring room temperature thity
of 38 (4.00 g. 19 mmol) and NuOO: {2.02 g. 19 mmal) ip DM!'
(30 mL), mhﬂlnnlthnnwlrmdlnlnodhﬂ:hltmn
83 and B9 "C for 24 h. Thenutionml:h:rewut.hen
concentrated undsr reduced prassure and the residus parti-
tionsd batween CHyCl; and H:O. ﬂuwpmcphnewuthm
washed with brine, dried over MgBO,, filtered, and concen-
trated under redueod pressure to give an off-white solid. This
solid was tritursted in EtyO (20 mL), Eltared, and rinsdd with
Et0 (10 mL} to yisld 3.07 g (84%) nfl’('!'l.c > 85%)|which
was used without further purificstion. A amall sample wes

QR
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further purified by an ndditional triturstion in Ety0 to yiald
pure 28 ga a white solld, mp 137138 °C (TLC: B5:1 CHClg:
MeOH, Ry = 0.85; 20:1 UHCly-MoOH, B, = 0.4). 28: ' NMR
(CDCly) 4 0.85~-0.95 (t, SH), L.3—1.4(d, 3H), L4~-1.6 (m, 2H),
2.35-2.45 (m, 1H), 2.5~ 28 (m, 1H), 3.5-3.6 (m, 1H), 3.8—4.0
(dd, 8H), 6.8-8.9 (d, 1.9), 7.2~1.3 (m, 2H), 7.8-7.9 (s, 1H).
Anal {CysH/CIN:O)C, H, N.

7-Chloro-1,3,4,5-tet ahydro-3-methy)-§-nltro-d-propyl.
SH-1,4-benzodigzepiz -2-0ne (80), Over 10 min, 29(2.77 g)
was added nest to fum ng BNDy which waa stixring at 0 *C.
After an additional 0.5 h at 0 °C, the reaction mixture was

MgR0,, llihnd.andeomtnhd under reduced pressure to

yiald 274 g of yallovish slid This crude residus was

on silica gel ind further nd by Assh column
chromatography an a silics gal column sluting with 25%
EtOActhezans. The dasired fractions were combined and
concentrated vnder red uced pressure to give 1.43 g (44%) of
30 as & yallow solid, my 161-184 *C (TLC: 5:1 OHGE'MQOH.
= 0.85; 20:1 :MoOH, R; = 0.45). 20: 'H NMR
{ )8 0.8~1.0 (¢, 83{), 1.2-1.3 (4, 3K, 1.45—1.65 (m, 2H),
2.3~-2.4 (m, 1H), 2.56-2.65 (m, 1H), 3.3—3.4 (m, 1H), 4.7-
3,95 (dd, 2H), 7.6 (s, 1H;. 8.1 (s, 11, 9.2 (s, 1H). Anal. (CyyHy-
CINsO3) C, H, N.
S-Aring-T-chlore-1,3,4,8-tetrahydro-3-methyl-4-propy.
AH-14-bensodinsepiy-S-ons (31). At room tempersture a
mixture of 80 (0.63 g, 1.78 mmol) and PO, (0.08 g) in EtOH
(12 L) wan placed unéer u Hy stmosphare ut 38 pai for 5.5 h.
The reaction mixture v-as then filisred through Dicalite and
the filtrats coneentratad under reduced pressure to give 0.47
8 (98%) of 31 {TLC > :5%) which was used without further
purifieation. A small s unple was further purifisd by tritura-
tion in Emuﬁdd&nllumoﬂ-whlh salid, mp 1975~
198.5*C(TLC: &:1C e:MoOH, R;= 0.7; 20:1 CHCluzMyOH,
= 0.25). 81: 'H NMR (CDCly) 4 0.9-1.0 (¢, 3H), 1.2-1.3
(d, SHD, 1.45—1.6 (m, 24), 2.9~2.4 (m, 1H), 2.6-2.8 (m, 1},
3.3-38.4 (m, 1I), 3.7 (s 2H). 3.9 (s, 21D, 6.68 (s, 1H), 6.75 {n,
1H), 7.5 (be, LH). Ana'. (CiHuCINZO)C, H, N.

9-Chloro-R,5,8,7-tet:

olmidezo[4.5, [ JE][L 4] benzodiasepin-H1H)-one (Law). Un.
der Ny, & solution of Lriophosgene (0.13 mL, 1.78 mmel) in
CHsCla {7 mL) was addid over 5 min to a stiyring 0 *C mixture
of 31 (0.47 g. 1.76 mm)]) and BtoN (0.49 ml, 8.62 mmol) in
CHyClp (80 mL). The 1nal reaction mixture waa stirred an
additional 10 min st 0 “C and then axtracted with saturated
aqueous NaHCOs Tha organic phase was then dried ovar
Mg80,, filtered, and ccncentrated under reduced pressure to
give 0.70 g of cude priduct which was purified as described
in Tahle 2 (TLC: 20:1C: Ey=04). law: 'E NMR
(CDCly) 5 0,809 {t, 1), 1.4~1.5 (m, 5H), 2.36—-3.8 (m, 3H),
3.9-4.0 (q, 1H), 4.1—4 35 (dd, 2H), 7.0 (s, 1H), 7.16 (a. 11D,
10.8—-11.1 (bs, LH).

Procedure Sequense for Method I, $-Amino-3-methyl-
it sluition of sthyl & bromoprepiosste
room parature .1 ol L
{12.98 mL, 0.1 mol) am, n-PrN¥ly (16.44 mL, 0.9 mol} in Ets0
(70 mL) was stirred for 712 h. The mixiure was then filtared,
and the resuling salts were rinsed with a small amount of
EigO. The combined fil ratas were concentrated under reducad

pressure to give 15.81 g (100%) of a clear liquid. An 8.
sampla of this liquid, a oag with EtyN (7.56 mL, 54 mmel), in
CHaClz {40 mL) at 0 "C was treated with a semisuspension of
3a (10.88 g, 84 mmal) n CHyCly (90 mL) over 10 min. Aler
$ additional min the riaction mixture wes warmed ta roem
temperature snd stimd for an additional 1 h. The reaction
mixture was then axtrs cted sequentially with HyO, saturated
aquecus NeHCO,, 8N divic acld, and then satursted aqueons
NaHCO, once again. ‘ihe organie phase was than drisd over
filiered, and ccncentrated undar reduced pressure to
give 10.14 g of yallow s3lld. This material and 10% Pd/C (3.0
B) in EtOH (100 mL) v-ere placed under a Hy atomosphere at
468 pai, Aftar 2 h, the ‘eaction mixture waa filtered through
Diealite, an additions] portion of 10% Pd/C (20 g) was

v
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m.'ri,.
pllm;i un:imhm mw EI-III -m'-r';'
ar @ Hj al X
resction mixture was again Hltered

concantrated under reduced preasure.
:ludundﬂmum(“m!!‘)mdnmdh_ﬂ'c
. After cooling, the residue was purified by Hish chyoma-
tography on a silica gel column eluting with 20
MeOH. The dasired fractiona iom}
under redyced presture to give 4.60 g (34%) of 332 which was
;llfud';t:wt farther puri (TL.C: 20:1 CH:Cly:MeOH,
= 0.28).
(5)-8-Amino-7-chloro-4-{
rahydro-3-methyl-

i
|

i'
:

hydro-3-methyl-4-propyl-1H-1,4-benzo-
4H)-oue (33), Under Ar, 32a (1.24 g, 5 mmol)
was sdded naat to 8 0 °C suspension of LAH (1.13 g, 30 mmal)
{n THF (38 mL). After the mixturs had stirred at 0 °C for 4.5
h, the resaction was lywlthH.O(l!lﬁmL).
3 N NaOH (1.15 mL), snd HyQ (3.45 mL). Afer stirring for
an additional 45 min the salts were fiitered. The salts were
digested in warm THF (60 ml) and then refilterdd. The
combined filtrates were dried over MgSO,, fllieréd, snd
concentrated undar reduced pressurs to give 33 as ain ofl which
was used without further purification (TLC: 20i1 CHyCly:

MwOH, B = 0.4).
zodinsepine-8,7{1i,8)-dione (1b). mﬂ:ﬁf al oil
L]
33 was combined with Et:N {0.895 ml, 5 mmol) in CHyCly
(30 mL), cooled 10 0 °C, and trested with a solution of.
| chloroformate (0.30 mL, 2.5 minl) in CHyCly
(20mL)over 16min, Five minutes aftar of addition
the reaction mixturs was washed sequentially with H30, 3 N
HCI, and saturated aguesus NaHCO;. The crganic phase was
then dried aver MgB0,, filtered, and roncsnirated] under
reduced preasure to give 0.98 g of crude IbI which was further
parified as d in Tabla 2 (TLC: 20:1 CHyCh:MeOH, Ry
=0.3). 1bt 'H NMR(CDCl.) 4 0.85—1.08 {t, 3H), 1.1-1.21d,
3H), 1.86—1.85 (m, 2H), 3.4-3.6 (m, 1H), 3.7-3.9 (m, 2H), 4.0
41 {m, 1H), 4.4—4.68 (dd, 1H), 7.1-7.2{t. 1H), 7.2--7.3(d, 1H),
7.9—8.0 (d, 1H), 10.2-10.3 {s, 1K).
)-4,5,8,7-tetrahy-

(+){8)-0-Chloro-§-{oyelopropylmethyl
4,8,17k)[1A1bensodinsephie-RO1 H)-

dro-B-methylimidasol: )
thdotie (1bu). The desired product was prepared fllowing
the protedure for 1al, aiter substituting 39b (n place of 28a,
and was purifisd s dexcribed in Tabls 2. .

2.3-dihydro-2-hydroxy-1UH-pyrrolof,1-¢]( :
pine-5,11(104, L 1al)-dione (34). A mixture of frans.
hydroxy-L-proline (2042 g, 0.18 mol) and S-chlornisatsic
anhydride (28.0 g, 0.16 mol) in DMSO (300 mL) was wermed
120 Clor5h Aﬂarnnﬂing,ﬂnmi:tmmmug into
HyO (1400 mL). The resulting mixture was cooled in an ice
bath to yisld whits crystals were filtered and dried io
give 37,06 g of crude product. This materisl was recrystallized
from Hy0 (600 mL) to yleld 25.0¢ g (58%) of 34 ss & White
solid, mp 187-188 °C (TLC: 5% (10% NH.OH/MeOHYCHy-
Cly, Ry = 0.28). 34: 'H NMR (DMSO-d,) 4 1.9-2.0 (m, 1H},
2.55-2.85 (mn, 1H), 3.45—3.56 (dd, 1H), 3.6—-3.7 (d, 1H), §.26— .
4.35 (m, 3H), 5.3 (d, 1H), 7.15~7.2(d, 1H), 7.81d, 1H), 2.75 (s,
1H), 10.7 (s, 1H)}.
t+)-ﬂll§)-'l-chluo-l.ﬂ.lﬁ,lll~h¢ﬂhmmlqﬂ,]-
cli14d]benzodiazepine-3,5,11-trione (35). Jones resgenm'®
tabmmwundmmrﬂmwhewlhmnomnluum" of
) in acetone (800 mL). The mixture was
then warmed (0 room temperature snd stirred for-sn ad-
ditinal 16 h. {-PrOH (10 ml) was then sdded aftei which
the reaction mixture wis concentrated undsr raduced pressure.
Tha residun was treated with HyQ and then filtered. The solid
vwas rinsed with HyO which after drying gave 13.0 g of white
sotid 35 which was useq withous, further purification. A small
sample was further purified by recrystailization from i-PrOH/
to yleld pure 380 as a whita polid, mp 288~270 *C
(TLC: 5% (10% NHOH/MeOHVCH(Cly, Ry = 0.57). 88| 'H

Q
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NMR (DMSO-dg) & 2.35~2.85 (dd, 1H), 3.15-8.95 (d, 1H),
3.86-3.96 (d, LH), 4.1~ 4.2 (d, 1H), 4.65—4.75 (dd, 1H), 'l‘.li—
7.25 (d, 1H), 7.65~7.7 -d, 1H), 7.8 (s, 1H), 10.8 (a, 1H). Anal.
(C..H.C'INgO') C.H N
(+»{11a8)-7-Chloxv-8-nitro-1H-pyrrolofs,1-cl[1,4]ben:
$,8,11(3i1,10H,11a})-trione (88). Under Ar,
u(ll“biammd)wummmanmm(!‘c
fuming nitric acld. Af:sr stirring for an additlonal b h at 0
*C, the reaction mixturs was added slowly to ice (600 g1. The
resulting solid was Oltered and rinsed with a small amount of
Hs0. Afier drying the resulting solid under high vacuum at
60 *C for 18 h, there renained 11.04 g {(82%) of 38 which wus
used without further jmrification (TLC: 6% (10% NH.OH/
MaOHNCH;Gh.Rf-o.?BL 86; 'H NMR (DMBO-dy) § 286~
298 (dd, 11), 3.1-34-4, 1}, 3.6-4.15 {dd, 1H), 4.1-4.2 (d,
1HD, 4.8—4.9 (4, 1H), 8 1 {s, 1H), 8.4 (s, 1H), 10.5 (s, 1H).

{-+)-{11a8)-7-Chlow lene-S-nitro-
1H-pyrrolofs,1-cl(14] ne-5,11(10H,1 1aM)-di-
:ne (37a). Under Ar, t'0% NaH (1. Bgr;, '::l“ nml)l ph'u I.Mdpln&
0 & room temparature suspension triphany
phonium bromide (23.C g, 65 mmol) in THF (800 mL). After
warming and maintairing the mixture at reflux for 3 h, 38
(6.0 g, 186 mmol) Lo THE (800 ml.) was lddadllowlyht.hehot
mixtare. After an adilitionsl 1.5 h at reflux the reaction
mixture wes cooled and filtered The filtrate was concentrated
under reduced pressury and the residus partitigned betwean
EtOAe(ﬂOOmL)deaO(MmLL The orgunic phusa was
dried over NaySO,, filte red. and concentrated under reduced
pressurw to give 27 g o dark brown ofl. This crude residoa
was purified by flash crlumn on a silica gel
column aluting with MeDH:CHyCl solutions with 0%
MeOH ndlmndnlimmlybyo.mupm 1%. The
desfred frmctics were combined and concentrated under
reducad pressure to glvs 2.50 g (51%) of 87a, mp 165187 *C
(TLC: 2% MwQH/CH:C 4, R; = 0.73). 37a: 'H NMR (DMSO-
dy) 4 276—2.85 (m, 1K, 83.15—-3.25 (d, 1H), 4.1-4.3 (dd. 2H),
4.5—-4.8 (d, 1H), 6.1-8.5 (d, 2H), 8.15 (s, 1, 8.4 (s, 1K), 10.4
(», 1H). Anal. (GuHINN:O.) c, H N

111a8(E + Z)L?-Chlm-ﬂ-elhyndmwm
tro-1H-pyrrolofd,1-¢][] Abenzodiasepine-5,11(108,1 1n k-
dionas {87h). Th!dnlhodmnlmndlnnllmmr
manner a8 37 after aul
bromide in place of methylitr bnnid-.'mn
crude residus was purtisd by flash oolumn chroma
ona llli t%.l o:m duting with Mﬂﬂﬂﬂa%h’u
sarting and increasing incremen %
up to 2%. The desired Yactions were combined and concen-
trated under reduced pressure to give n 35% yleld of 3Tb as n
6:1 Z:E mixture of iscesers, mp 178-184 *C. Anal, (C14Hjy-
CINS,) C, H, N. 37h, major isomer: 'H NMR (400 MHz,
CDCly) ¢ 1.68 ld. JH), :.80—~2.87 {m, 1H), 3.43 (d, 1H), 4.20
(d, 1H), 4.31 (a, ZH), 5.60-3.63 (m, 1H), 8.26 (d, 1H), 8.30 (d,
1H), .78 (s, 1H).

{11a8)7-Chloro-2,3,£,10,11,11a-hoxshydro-3-mathylene-
1H-pyrrolofd,t-cll l.ifoomdlmpln-l-lmlu (38a), Un-
der Ar, 37a (2.0 g, 6 mmol) was added neat to a 0 'C

of LAH (1.50 g, 85.8 mmol) In THF (200 mL). After
stirring for 0.5 h at 0 *°C, the mixture was gradually warmed
toreflux. Afier 5 b the mixture was recpoled to 0 °C and the
reaction quenched sequs ntially with EtOAe, MeOH, 3,0, 3N
NaOH. und Hy). Amuldrﬂn‘brlnuddlmd 30 min, the
salis were flitered. The salts ware digeated in werm THF (80
mL) and then refiltered. The combined Blirates were concen-
trated undar reduced pressure, and the residue wes partitionsd
batween CHCl, and H(). The orgapie phase waa dried over
NSO, filtared, and concentrated under reduced pressure to
give L.BO g (TW, 1.62 g) of 38a a3 a reddish-brown semisclid
which was uged withaxt further purification (TLC: 10%
MeOH/CHCY,, Ry = 0.5E).

(15aS(E + 2))-7-ClLlo 18,11,14n-
nmmm-mmmﬁ-mﬁmﬁﬂﬂpm,
ina (38b). The desired |-roduct was prepared by following the
procedurs for 38a er substituting 37b in place cfa"ll to
liv&!ﬂ: {n ~100% yiele as a reddish semisolid.

0a8)-4-Chloro-8,8 9,10,10u,11-hexshydro-f-methyl-
oudmidm[ﬂ&l#hvmhﬂ,l-el[!.ﬂhmmdhnﬂno-
1(2H)-thione {(1bk). T e desired product was prepared fol-
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hmnlthoptuedunfurhhlhrlublhtutlngall place of
25a. The othar variations were that the reaction was run at
mmhmwﬂmnﬂhdﬁunmﬂrndbr’lshm
to simply #itering off the crude product and r!mlultmlh
Et0, The crude product was purified as described in
2. 1bk: 'H NMR (DMSO-dy) 4 2.3-2.4 (in, 2H), 2.0—3.0 tdd.
1H), 3.1—3.2 (m, 1H), 3.3=3.4 (d, LH), 3.7-3.8 (m. I!I'l). 42—
a.: {d, 1H), 4,7-4.8 (d, 1H), 4.0-5.0 (d, 2H), 7.1 (», ﬂH). 13.0
1H).

(+H-10a8(8 + m;mammﬂ.u. O10a.-
11-hexnhydrotmidaze(4,5,1:7k]pyrrolols, 1)1, s Ibanzo-
diaxepine-1{2H) t::m (lbl!.&r'l‘::ld-;::d pml\wl m
prepared following the procedure aubstititing
in place of 28n. Tha other varistions were that the|reaction
waa run at room temperature and the mixturs was atirred fer
18 h priar to simply fltering off the cruds product and rinaing
_ilt':.';:.uan!tuo Thumdemduetmpnnﬁedudaulhdm

Procedure SBegquenss for Method K., eth.
oxy-yp-oxocbanzensbhutancis Acid (3a). The desired prod-
uct waa prepared foltowing a greviously published procedure.
However a minor variation was pursued in the workup. After
tha aqueous HCI quench of the initial reaction, thlrélull-lﬂ[
biphasic mixture waa extracted with CHiCle. The|
phase was ssparated and washed with an aquscas Na
solution. This aqueous sclution was Lreated slowly qithaN
HCI until acidic. The resulting solid was filtered, rinsed with
Hy0, and air-dried to give 80 in 41% yield.

tanols Acld {39b),

The derired product was prepared fi the lithrature

prouduuuldhlﬁlnulublhtuun' glutaric anfiydride

l'nr succinle anhydride. The above notad veristions|in the

;Iforﬂ-malnpurluodlnl.hhwknpblinm
as 8 while solid In 20% yield,

5-Chloro-2-methoxy-3-nitro-p-oxchenzenebm
(40n). Under Ar, 39n (14.0 g, 57.85 mmol) was added neat
mrzﬂlnto(I'Cfunﬂnl!’NOa(lﬂmL). AMD.Tbhﬂn
solution was poursd iato ice (880 p) with ltimnl,
solid was flitered, rinsad with a small amount of ics
cald HyO, nndlir-ddedtoyhldllaagws!)of«hun
brown-tinted solid whumulddmoutmnhlrpuﬂﬂuﬂm
(T1.C: 821 CH.C!,:M;OH = 0.65; 1:1 EﬁOAchulu Ry~
0.00). 40n: 'H NMR ( 2 4 2.6 (t, 2H), 3.2 (v, 2E0), 3.8
(». 3K), 8.0 (s, 1}), 8.3 (s, 1H).

"0

5-Chloro-3-meth &nitro-i—mobnmmmnnnolo )

Achd (40b). Under Ar 39b (18 H!"u .T mmol} way lddd
nu:wcrﬂmnhﬂ'ﬂﬂmlu Oy (184 mL), A!turan
additional 1.26 h at 0 "C, thanuunnnluunnwpmud
lntom(sasg)wil.hﬂn-ln; Thcmulun;m!:mnwu
extracted with CH;Cla. The organic phass was separated,
dried over MgS0,, filtered, nnd concentrated under reduced
m'enunhyleldio.ﬁﬂ“moﬂﬂbnlnllowod hich
was used without further purification. .
Mpethyl 5-Chloro-8-methoxy-3-nitro-y-oxobenzensbu-
tanoate (41s). A.mixture of 40a (10 g, 34.54 mmol)and
concentrated HoS0Q,( (0.6 mL) in MeOH (400 mL} was warmed
to reflus. After 16 h the solution was concentrated uhder
reduced pressure and parlitioned betwean CHaCl; und HsO.
The organic phase was further washed with ntunud NaH-
COjy and then brine, dried over MgS0;, fiitered, oonfm
trated under reduced pressure to yield 7.13 g (68%) of 41a os
a brown of] which crystallized upen standing. Thllmlﬁnll
wu used without further purificstion (TLC: 3t CHiCly
MeOH, By = 0.89; 1:1 EtOAchexnns, Ry= 0.8). 41a: 1 NMR
(CDCI:) 4 2728 (m, 2H), 3.2-3.4 (m, 2}, 3.76 {a, JH), 3.08
(s, 3H), 7.7 (s, 1H), 7.9 (s, 1H). .
Mathyl 5-Chiore-3-methoxy-3-nitro-i-oxocbenzenepen-
tanoate (41b). The desired product mpnpuldinulmiln
mennar as 4in alter nbltil.uﬂnl 40D In place of 40: as a
- iy crude product ml':o?" p;ﬂgod
flzah column chromatography on u allien umn eluting
withmmmhrg:Mdn as & ysllow nil

lll-Chlom-l.C.?.llb-hlrlbulro-l-ni pyrrolo{1.2-
dl1Albensodiazepin-3(2H-one (438). Under Ar, NaBHy-
CN (2.98 g, 47.38 mmol) waa added to & room tempers
polution of 412 {7.13 g, 23.69 mmol), ethylenediamine ( 154%[
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£3.69 mmol), and AcOY (2.34 g, 47.38 mol) in EtOH (240
mL) after which the reaction mixturs was warmed to
Aftar 21 h the resction mixture was coolad to room
ture and trentod with o.ethanolic HCI to
for 6 h tha mixture was concentrated un
and the residus was pa titioned betwesn CH3Cly and saturated
aqueous NaHCOs. 'The- organic phase wes dried over
filtered, and concentrar wd under reduced mwdnt.'lﬁ
g of dark brownish all This material was crystallized from
EtO¥ (50 mL) to ylald 3.27 g (35%) of 43a ms
calored solid, mp 186-188 °C {TLC: 8:1 OWMGOH.E=
0.78; 80:20:6 CHClsM+OH:-HCOOH, R, = 0.8). 42a: 'H NMR
(CDCly) 4 2.36—2.5 (re, 4H), 8.4-3.6 (m, LH), 3.85~3.75 (m,
1H], 8.76-3.95 (m, 2F), 5.1-5.2 (m, 1H), 74 (s, 1H), 8.1 {,
1H), 8.25~-8.35 (be, 1F). Apal. (C12H2CINJOs) C, H, N,
£.Chioro-8.7,10,11, 2.13s-hexshydro-¢-nitropyridol1,3-
dill4lbenzodiazepir-$(5)-one (43b). The desired product

prep

41b in place of 41a. Also tha procedurs varied in that the
voaction mixture was warmed at reflux for 4 days before
cooling and treating vith methanolic HCl to pH <3. The
purification varied from 42a in thet the crude material was
lluhehmﬂnrlphu on a sllica gel column eluting with 1:45
MeOH.CH,Cl;. The lesired fractions were combined and
concentraied under reduced prossure to give 23% of idb as o
copper-colored ofl whic ) wag used without Mrther purification.

S-Amino-10-chloro.1.3,8,6,7,11b-bexshydro-0f-pyrrolo-
11,2}l },ATbenzodiazepine (43a). Undar N;, 43a (0.58 g, 2
mmol) was added nest to & 0 °C suspension of LAH (0.46 g,
12 mmol) in THF (20 12L). Afier atirring for 0.5 h a3 0°C, the
mixturs was graduslly warmed to reflux. After 5 h the
mizture was recoslec to @ 'C snd the resction quenched
asquentially with He(: (0.46 mL), 3 N NaOH (0.48 m.l.). snd
Hj0 (1,38 mL). After stirring for un additiona! 80 min, the
sulta were filiered. Tt e zalta wore digested in warm THF and
then refiltered. The i trates were combinad, and the resulting
solution containing 43a was used in the subseguent stap
owiﬁmt further mani:mulation (TLC: 5:1 CHyCly:MeOH, Rf—

2-Chloro-5,6,7,9,1),1 l.ll.l 1,3-d]-
(1 Albensodiaxepin-d-amine (43b). Ths product
was prepared in a slzaflar manner as 49 after mbstituting
43b an the starting n aterial in place of 42a.

2-Chlore-7,8,10,11,1%, 18a-hexnhydrolmidasol 4,8, 1-7%]-
pyrrolei1,2-dii14]bensodinsepine-5(4H)thione (Ibm).
Under Ni, 1,):thioca bonyldiimidazole (D.36 :. 2 mmol) was
added to the resultin sclution of 43n and warmed to reflux
for 3 h, The reactior mhtmmﬂnnmmtnhdudcr
reduced pressurs and the crude product purifisd as described
ju Table 2 (TLC: 6:1 CELClyMeOH, Ry=0.7). 1hm: 'HNMR
(DMB0dy) 4 1.7-1.8 {m, SH), 265~2.65 (m, 2H), 2.78—-285
(t, 1H), 3.15—3.25 (¢, 1H), 3.96—3.45 (m, 1K), 3.58-3.7 (m, 2H),
4.6—4.0 (d, 1H), 6.95 (s, 1H), 7.1 (s, LH), 13.0 (a, 1H).

OH-

deatred product was prepared in a similar msnner as 1
aftar substituting 431. as the mataria] in pha‘oflg:.
and was purified ay sleseribed in 2.

$-Amino-10-chlo "0-1,8,7,1 1 b-tetrabhydro-8H-pyrrole-

11,8-dl[1,4]henzodinzepin-3{2i)-one (44a). The desired

{ in 100% yisld bollowing tha procedure

t 1tihg d2n for S4h, and was used after

reaction workup wit wut further purification (TLC: 80:20:5
CHClyMeOH:HCOOH, R, = 0.53).

$-Chloro-4,5,7,8,15 45,1
Jhlpyrrolo{13-d)[1 4 10(11H)-one (1ba).
Under Ar, 1,1"-thigea shonyldiimidasole (0.27 g, 1.5 mmaol) was
added to 44 (0.38 g, 1.5 mmol) inmﬂoml-)lndwlrmd
in an ofl bath at 80 °C for 2 h. ARer cooling the
solid was filvered ant. rinsed with MeOH ta yleld 0.20 (45‘5)
of 1bn as a tan soli | (TLC: 80:20:5 CHCly:MeOH:H 500
Ry= 0,7). 1ba: H 1IMR (DMSO-d,) 4 1.9~2.1 (m, 1H), 2.3~
248 (m, 9H), 2.7-3.1 (m, 1H), 3.43-3.55 (¢, 1H), 3.7-3.8 (t,
1H), 4.15—4.25 (d, 111), 4.6—4.7 (d, 1H), 5.15-5.26 {t, 1ID), 7.1
(a, 1H), 7.15 (s, 1K), 13.0-18.1 (bs, [H).

Procedure Sequence for Method L. 4,7-Dichloro-2,3-
dibydro-Li-inden-1-one (45). The desired product was
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described® aftar luhhtullu 3-chlo-

proparsd as® actane

reviously

jc acid sa the starting material for j
to yleld 48 in BT yield

STWWIHMIW (48),
Over 0.33 h under Ar, 48 (41,86 g, 0.309 mol) was d
NO'GMM(MNL). After 0.5 h the solution was
lce (1.5 kg). Tha preeipi!
rlnnd hurporﬂmnfﬂ:O(loo ml sach).
the resulting 39.98 g (80%) of off-white,
without Apther purification (TLG: 1:1 EtOAchesans, R, =
0.5). 48 'HN'MK( 90 MHz, CDCl3) é 2.8-3.0 (m, !IH) a.0-
3.3 (m, 2H), 8.0-8.1 (s, llﬂ

2.[(4.7 Wlﬂ-ﬁdwl Dauni-
nolacetamide (47). Under Ar, NaBHsCN (11.31 g| 0.18 mol)
was added to & room temperature solution of 48 (22!05 g, 0.00

glycinamide {8.90 3, 0.09 mob), and NaOAc

(14.775.0. llmnllmM-OHrmmL)aﬂnrwbidnhnrmtbn
mixturs

H

£

to
without
purifiesl ne, Ry = 0.3; 90:

10:1 CHMWH-R{‘ 0.45). 47: 'H NMR (DMS0-
do) & 2.05~2.15 (m, 1H), 2.2~2.3 (m, 1H), 2.6-2.7|(bd, 1H),
29-3.0(m, 1H), 8.1 (d, 2H), 3.15-3.25 (m, 1H), 4.4—41.5 (bs,
IH).'I'OE—'H.E(IB.1!1).72-73(!:!.13).8.!1(;’,1 ). ’
7-Chloro-2,3.4,4a,5 8-hexshydro-8-nitro- 1,7
efii) A)iazepine {48). Over 16 min, BWmTHF(B‘Iﬂ
mL, 87.42 munol) was added to a room temperature nispension
d‘?(&?&;lﬂﬂmﬂlhl&ﬂmﬁm 110 mL)
undar Ar. After 3 days at room temperature, the| reaction
mixture was warmad to 60 °C for an additional 1 day. The
nuﬁmmiﬂlnwthmmldht)‘c-nduuhdwlﬂa
MeOH (55 mL) followed by 3 N HCI (85 mL). Aﬂqih the
reld.hnmbnlldwlth NaOHtﬁﬂmL)ud mulu
ng

under reduced prassurs to ylsld
10:1 CHyCly:MeOH:NH/OH, Ry == 0.28).
combinad with NaOAc (1.13 g, 13.78 mmol) in n-HuOI-l {50
mL)} and warmed to reflux., After 18 h ths Te Was
concantrated under reduced pressure and partitionedibetwesn
CH:Ch snd satursted squeous NaHCO,. The organic phase
was then washed with brine, dried over Mg80,, , and
Mudnndnrr«llmdpmmhyuldlug 8&5)0!‘
48 ay » brown-orange solid which was used without further
purifieation (TLC: 90:10:1 CHyCly:MeOH:NH,OH, Rf- 0.5
20:1 CHyCly:MeOH, Ry= 0.3). 48: 'H NMR (DMBS0-d}) 6 1L.6—
1.78 {m, 1H), 2.35—~2.45 (m, 1H), 2.6-2.9 (m, 4H), §.1-3.26
(m, 2H), 3.8--8.9 {m, 1H), 4.45—4.55 (ba, 1H), 79 (s, 1H), 8. 2
(ba, 1H). ,

WM&M
g-nitvo-1H-jndena1,7-¢f1[1 Aldiszepine (48). Under Ny,
lhumo-a-m'ﬂv tene {0.58 g, 6.45 mmal) was sdded neat

a stirring, room temperature mixture of 48 (1:36|g, 5.36
mml) NaHCO, (0.46 '. 5.38 mmal), and !n{o.u 5 5.38
mmol) in DMF (25 mL). After stirving for 16 h the resction

phlnmmmdwithnumndpudonufnuo The
orgenic phages were combined and washed with HyO ahd then

brine, dﬂdwlllﬂo. filtered, and conesntrated under

reduced pressure to give 1.2 g of hlack oil. Thhemdonhurhl

mﬂ-hchmnbdw-ﬂhplnlmduupgwlth
1:35 MeOH:CHyCl,. The degired fractiona were combined snd
concentrated under reduced to give 0.62 g (30%) of

pressure

4% a» an orange oil which was nsed without further

%on ('.%.f 20:1 CHyCly:MeOH, Ry = 0.4; 5:1 CHaCla.MIOH.
#-Chilore-4,5,6,0a,7,8-hexahydro-8-(3- nad:yl-l-bnhn-

ﬂmmwﬂlﬁllldmlﬂul-

{LH)-thione (1bp). The nitre group of 49 to the

amine following ths procedure for 43a lﬂ.lrluhmu ng 48

BVl
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for 42a, The roaulting amine THF selution {144 &:1 CH,-
ClaMeON. R, = 0.5) wos trcated with 1 mol equiv of 11
thinearbonyldiimidazels and warmed o reflux for 3 h. The
runetion mixtare won then cunenntrated under reduced pren-
sure and partitioned hetwaen E(OAe nnd HeQ. The orgonic
phane wos drind aver Mai0,. Mtorod, und encenvented under
reduced preamure tn yiold crude product which wan furthor
purifled an doseribwd in Toble 2 (TLC: 25% EtOAchexope, B/
= {4, lbp: 'H NMR(CDCL) A 1.7 (s, FH), 1.8 g, FH), 1.9%~
200 (m, 171}, 2.45 2.85(m, 1H), 2.7-2.8(u. I1H), 2.8~ 295 fm,
1H), 8.0-3.] tm, 1T, 4.1~ 2.2 (m, TH). 3.36 A8.51t, 2H), 3.65—
87514 LH), 4.0—4. Lun, I, 4.7 4.8(d, 1H), 5.3-5.4(n, 1H1,
7.0 (s, 117}, 2.8-8.0 thy, 1HL
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doaraul of Medicinal Chemintry, 1896, Vol .'li"I No. 5

mwithyl groupst from 2a furips, nquatoris] oq

1
nrou ';::p-wd o combination of obasrvalime. a:ua'- P 5' 1

tveriapped H:x to both ma pllntc-
lnd G5 [n 22n, wivneap o £, the t“lqllll::f? ?nu
of the lln-l.IIl dictazon thot only the -2 l o III
NOE todi phie R-A% Av conflrmation of the dicgun-
toriad nrray nf mltlurh in 230, & 1 2-dinzial NOF wan ohwerved
batwngn 114 aml H.8.

e,

)
171-Pnuwels. R De Clereg, B.: Paevuyier, J.; Hnllar'.mL 3 Onubane,

P pwgn, . Vaehepeiee, AL Hi_\kl\tnn mnn on
MT-I. eulls fior detocuon of antiviesd comprunds ugainat the All‘lﬁ
, . Methods 1957, 18, 171 145, |
‘”‘%’«:‘,'.. 'R"m"“t'-"hkemﬂm' 3»
oa) nutoma
wmmh bred colovimntric wawy fw the d!hﬂlll'l of mints-

HIV compounds. .. Viral, Methods muo. mrl
] llmu.lt. Proudisor, J.: Crozioger, K Cullen, Kmdln.

8., Pual. U: Puchw, V.; Hnun. 8., Viuni, 43 Behnke, M
Kiunder, J.; Pd K.; Skilew, L. MeNeil, 132 Rosa, J.}Chow, G.;
Skoog. M.: Wi, J.; Schrudi. O ; Kngd, W.; Bherlcin, W.; Rnbor,
TaC boll.!l n.--l-hnl.n..mm..! NMNmthuur
lnMHIMIMHN 1 Keverss Transeriptano. 1, 'rrlqcnel‘m
dalwvmzn and Dipyridodiarapinonen, J Med. Chem ] 189

b SIEEY- 3
110s Jampes, C.; Hanner, J.; Stuk , W. Mois on the Preymrubion
ol carvan lodo-eurapuunds. o . Soe. 1000, 117.513-770.

1nhn m-ﬁlunmﬂ l&ung“ WM l-:\h T Mrivowkt, M.; g:l.:l:m"i
pw Convenfens, lhmu sipho-C-Acylaming A
. Chem. 1073, 38, 35712070,
cwpn wttution Hesctiona of bl
u-inphan Derivativas, Pard I, Nlullhnut'nenuln skmbyon~
ie Acid nnd {1s 3-Muthyl Derivotive. J f‘.hm Sow, ¢
lﬂl 0 JAgh,
{12 trolnad, R.: Mamhall, J, A. New Byntheue Mﬂlmd‘ll:n'
’?f ;.}phhnrml—uhuulhm A Chrm,
[
(14} Ih od. wrey. E. The Mochaniam of the Mﬂlﬂﬂnﬂmd‘
nﬂhnn wnd bain, gamma-Umaturaied Malnie Acid Do
nyntives and the Ceurse of Deawboaylsiive Un nnn
in Pyridine, o, Am. Chem, Sce, 1988, 74,
Pregary fnlowirg peosrtur: Sirube. &. Eshyi - mlm Me-
lonnse ln : Ralyohn, N., £d.. Jokn Wiley and
fons: ek, 1093, Calws. Vil, 1V, P 437419, |
e E?Mh K.I!.ﬂ! nnd!l-l‘hnnyhhhnmll‘ul.:. &Ilu'llum
nuthylynm um n
roplulic Nucloyphilic Raneliaw, 1, Nitralwon, iﬂmn
Pharm, Bull. 1873, 21 (4), VT2~ 1281,
{18) Deinot, A. Métiuds for tha Control of Plant Growth, U.thu-m
A,220.515. Decomnbwr 14, 1BA5.
117} Miller, D.; Hay, F. L Mﬂﬂ.ku e Putil, P. Steronchumurs?
Studien Upt\nllv Active Dwrivntives of
Tmiduzolinew. J, Med. (.'Mm 1018, I8, IIBE 134, |
1N Cnlmlh K.: Juokawshn, %. Lhatin 2 on uf, mme
MIIMImdmvmvm. fol. J.('llm 1 a.nm‘.m-

312 l'bnrm s K. R.;: Sowwrs. A The hrert l‘nnn-mmuf
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1906, 21, 1347~L548.

[$-1)] l-lull‘mn. 4. A Naw BSyntheotie Route to Methoxyteiralones. oJ.
. Cheey, IWS, 24, 17680 1763, )

2n Mundul. . Oliver, M, Evide de monumeres hnlogenen at dn
by pdymmldhmhm Vi ration, kotmpulymer-
witlan af evudymensntion eationigues du tdivhbiro-d,? indsna.”
LHtudy of halegenated nnnmm wmd thor cationle pniynm-i-
zation. (V. Proparation. tw sization and entleniy -
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TN CA Caeser aq"mession number : 1172 ] i

AN - 1978:182087 CAPLUS .

DN - 88:182087 ' il
- Studies on the imidazo[4,5,1-k]{1.4]benzodiazepine and
{imidazo[1,5,4-efj(1,5]benzodiazepine serfes

IN - Geneste, P.; Kamenka, J. M.; Vidal, Y.; Fauquel J.P.; Morel E.;
Muller, P Warolln. C. !

-CS Lab. Chim. Org. Phys. Appl., Ec Natl. Super. Chim., Montpallier.
Fr.

"SO - Eur. J. Med. Chem. - Chim. Ther. (1978), 13(1), 53-9

 CODEN: EJMCAS

OT - Joumal

i
|
\
!
tA - French L
B - Of the 7 litle compds. {1 and lI, R = Ma or PhCH2; X = O; Yi , Cl,
or NO2) prepd none showed lranqulllzmg activily In . 1
pentelrazple-induced convulsions or mouse motor actiyity. The
prépn. of | an§ It from imidazoquinolinones (Iit) is also ribed.
T - —-66506-64-3P-~ l |
RL: RCT (Flesiclant) SPN (Synthetic preparation); PREP (Preparation)
{prepn. and reaction with triethyloxoniym ﬂuoroboraie
AN - 66596-64-3| CAPLUS .
CN - Irmdazo[d 511-jk][1.4]benzodiazepin-7(4H)-one, 5.6-dihydro-2-methyl-
(9CI) (CAINDEX NAME)

"J ***66506-5 4P upeesgs_sg_spno

RL: SPN|(Synthetic preparation); PREP (Praparation) ‘
{prepn.jand tranquilizing activity of)

RN 66506-3714 CAPLUS

CN Imidaz¢[4,5,1-k][1,4]benzodiazepin-7(4H)-one, 9-chioro-5,6-dihydro-
2-methyl{ (9C1) (CA INDEX NAME)

RN GGSQG-L

CAPLUS yJ
chi Imidazq{4 5, 1-jk][1,4]benzodiazepin-7(4H)-one, 9~chioro-5,6~ditydro-
2-(phenylmethyl)- (9CT) (CA INDEX NAME)

- A Emm—m wmm -
—
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. CN Pynulo[s.%J jk][1.4]benzodiazepin-1{2H)-one, 8-chloro-3,4-dihydro-

-

| XP-002162229 %

STN CA Caesar accession number : 1173
Al - 1076:432067 CAPLUS _ R 5\
DN - 86:32067 | .

T - Schmidt reaction of tetrahydroquinolone derivatives
IN - Haerter, H. P.; Stauss, U.; Osieckl, J. H.; Schindler, O.
C$ - Forschunjsinsl., Wander A.-G., Bam, Switz.
SO - Chimia (1976), 30(2), 50-2
" CODEN: CHIMAD
DT - Joumal .
LA - German, A
AB - Diazepinones | [Z=0; R=H, R1 = H, Et, R2 = Me, R1R2 = (CH)4,
CH:CHCCLGH, (CH2)4; R = CI, R1 = R2 = Me, R1F3 36 12)4]) were -
obtained by Schmidt reaction, of the tetrahydroquinolones, Ii. '

Structure of { (€ = O) was confirned by redn. to | (Z=H2). |

were prepd. by treating lll (R3 = H) with CH2:CHCN, ethanolysis of

N (R3 = cuac»tu). hydrolysis of Iil (RS = CH2CH2CO2EY), and

|
i‘

cyclization of I (R3 = CH2CH2CO2H). Schmidt reaction of IV,
similarly prepd. f
and VI, |

m phenanthridone, gave isomeric diazepinones Y

iT |- ~—59705-04-3P-- \

AL: RCT (Reactagnt); SPN (Synthetic preparation); PREP Preparatlrn)

{prepn. and redp. of) / . -

RN - 58705-04-3 CAPLUS

CN - Pymolof3,2,1-Jk]['1,4]benzodiazepin-1{2H)-one, B-athyl-3.4—dihydrq-7-
methyl- (9CI)| (CA INDEX NAME)

% 8PN (Synthetic preparation); PREP (Preparation)
. {(prepn. of}
RN 50705-0544 CAPLUS

6 7-dimelhyll {4C1) (CA INDEX NAME)

it
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Sur quelques dérivés P%:uEB.-‘E @
de-1a phényl-1 méthyl-2 dihydro-4,5 6H-pyrrolo-
(3,2,1-ij)-quinoléinone-6 (1** Mémoire)
) Franco GarTA, Rodolio .LAIDI Virrony, Madro TomAssErTI (*)

avec Is colaboration technigue de Luciano Senaca

Loborareives amnmm.mmmaum
" 200 Vicle Reginn Elena, 0016 Roma.

Les amtcurs décrivent Ja synthise lll
henzadiar ipines-1 4, prépardes par

Dans 10 précédent iravall (1), nous avons Jdécrit
unc »érie de dérivés tricycliques azotds dans lesquels
ke syviinre hitérocyclique de Ia quinazofine, de la
bensenha 2pine-1,4 et de la  benzodinxocine-1,5
ot aprardi par I'm:mdu:non d'un noyan de Ia
pyenhne L,

' s 3 paru mu!ruunl de poumllm Jes
1 lerches dans ce’ domaine et d'étudier 1n synthise
ri ks prpridtds de nouvesux dérivis formis par
vombenaa ion d'un noyae pyrrolique avee la qui-
casdinge € ou la benzodiazipine 6 (achima 1).
la hilicvarure 3 récernment mentionné des données
ttes 1elere santes sor les propriéués phlrlmmlollquu
au poven Ju systéme nerveux central de qielques
wempene semblables (2).

{ Manugperls ropn I 2¢ dicambre 1972).

ullq'n- prirelo-(3,2,1-{)-quinoltines, mmlo-ﬂ.l.l-ﬁ)- el pyrido-03.2.1-)-
dolisstion, pay Ia résction de
de la phéiyi-l méthyl2 dillydn-d 5 §H-pyrolo-03,2.1-{f)-quinoléinone-6.

CLaTe £1 par action da 1'acide hydrazoliques & partir

hydroquinolMine &1 par Hasyer st coll. (Z) par déghy-
droginsticn des pwitalotétrahydro-(3,2, I-{f}-quina-
léines.

La ehone 3 par I"'szoture de sodium en millan
sulfurique concentré donne un mélangs (8 : 1) des
deux benzodiszipines isomires 6 of 7, aisément
séparables par chromatographie sur colonne de
silicapel. Ces produits peuven! aussi 8tre priparda,
avec un rendement inférieur, par Ia transposition
de BECKMANN, A partir do 'oxime de Ia cétons §.

La phinyl-) mithyl-2 trihydro-4,5,6 7H-pyrrolo-
(3,2,1-7k)-benzodiazépine-1,4 one-7 6, par action
de I"hydrure d aluminium Lithium, donne la phényl-}
miéthyl-2 trihydsro-4, 5,6 TH-pyrrolo-(3,2,1jk)-benzo-
diazépine.i,4 B, wndis que par ftraitement avec

1

LLINFH

Schéma 1.

te pratat de départ, pour nos synthises schima-
teers Jars e 1ubleau I, est la phényl-] méthyl2
by e ¥ m-l-pylrolo-().z 1-{}-quinokéinope-6 3,
i n'a panais Mé décrite.

L ¢ wwrpose a été obienu avec un tris bon rende-
vt i taodiflant ls méthode de ALeonn ot
Manw 13 pour Lo synthise de "analogue diméthylé
en 1 e 2. D'auires pymrelo-(3,2,1-9)-quinoléines
0t ctv ab ienoes par Kostet Yunmn (4, 5, 6) par n
réachen -ic FiscHen & partir de 1"amino-l-tétra-

(*) Tewiz ace aux Laboratoires da Cum‘l'hklumu

ge U'lnsin  Supérieur de Ja Samtd,

Yiodure de méthyle, clie donne le dérivé méthyld 9,
Celoi-ci est réduit par Phydrure d’aluminium lithium
phinyll diméthyl-2,6 dihydro-4,5 7H-pyrrolo-
(3,2,1-fk)-benzodizzépine-1.4 10, qui peut aussi ftre
obtenue par méthylation de 8 par le formaldéhyde
et 1'acide formique.

Par digradation oxydative du nayau pyrrolique
de 6 par I'anhydride chromique en milieu acdtique,
on obtient I'seétyl-l bemzoyl9 térahydro-1,2,3.4
5H-benzodiazépine-1,.4 one-5 11, qui, en pnisence
de méthylate de zodivm se cyclise en phényld
wihydro-234 5,6H-pyrido-(3,2,1-/k)-benaodixzé-
pine-1,4 dione-5.6 12,

dj002/002

4 e e = il Y Bk vty = M Yeam = K oem
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Par aldobxution avee "uldéhwde bepzoigue, Ta

cltons 5 donne la phenylel mithyl-2 beneylidbne-5
dthydm-l.s G-pymrole-(3.2,1-{)quinoléinone.6 13,

tumdin qu'avec s [orminte J'&thyls, slls dunne Ia
phinyl-1 mithyl-2 bydroxyméthyléne-5 dibydra-4,5
GH-pyrroln(1.2,1-§)-quinoldinone-6 14 (7),

En uniipant la remorquoble réactivité de cette
a-hydroxyméthyltne citone, nous Avons mwipart
avee Ia pymrolidine, In piptridine ¢t lu murpholine,
ics énammes correspundantes 15 a, 4. ¢, avwe Uhy-
drusylamuioe, la phényl-1 roéthyl-2 hydro-d isnaarnle-
(4,)-c) pyrrolo«(3,2,1-)-quinoiline 16 et awe 1'hy-
dravine v phinyl-1 méthyl-2 hydro.4 §H-pyrazok-
(4.2-5) pyrmolo-(3.2, I-§}pinaléine 17,

Dans In partic expirimentule, nous avons reporid
ln donndes jea phm curactéristiqnes des specires
R. M. N. des produits d'intorét majeur,

TARTIE EXPERIMENTALE

Les niyuitats anulyrgoes (O, H, N). conformes aux
wurmey tradiionnsllement ulgh. ne wal D pablits
dans k prévent méuwwrite, Lex points de fewun ont eld
détennivis op bane de Kollor ¢t ne st pus cosmipds.
Lea speetrey R. M. N. il £1& aovepisteés aved un apecito-
mitre Varinn "T-60, wiflikem I¢ TMS comne riiiremo
miorne. [.ey déplaceonts clumigoes shit  miprimiy
en ppm (8 Les réparmtions chrwmuloprapluques ont
e axéeutée sur colonm i silicapel (0,05-0.2)

LADAS & PARRY LLP NY
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ICHMMJ'HJ 1 mithvl-2 phonpl-3 walole 3,

On ohaulfs b 4045 boe Lolulive ils 10 £ 10,05 molc)
de méthyl-2 phingl-) indole 2 (1), dens 25 en” ducrylo-
nivrife. Aprin nidilion de 0,5 g doe mithyinin dos sndiin,
on a uno violoate séaction. On [eime 172 h & llnlmum-
ambiante &t on exhail wu chlooforme.

Eb.... 11707, F : 99100~ mithanol; 9 g; lul :

IHN mﬂ.l-l.lﬁ(ﬂ CH) L2 80(- CII.-('.‘.N).
sZA9 (- CHl,).

[Coarboxydthel - 2)1} matshrd:2 phimpl-1 suchife d.

Un chaaffe & refipx, penlam 4 h, use solption de 10 ¢
de 3, 100 e Atthanol ot 1) om® do puimiso & 10 3.
Prr wcidification aver Vacilo chlorhydriguz diles, H
e lﬁan wn pricipiié.

P 1M-125 mithanolcun 105 9 ¢: RUl : 4 x
uin. & us-m.s- o).
: CDCL, 1 1043 (-000"] 14,80 {N -CI'I.).
tZ.IO(-CH.—OO )i » 2,40 { -.CH,).

Phdupl-]  méthyl-2 dikydr1.S  all-pyrrolo-13,2 1-§}-.
utmldinpme-f 5.

10 g de P'szids 4 dapn 100 cn® do tolubne anhydie

snt choulits 4 Udbolition e agitan! pandant 2 h,.

avec X0 g d'anhydrnte phopharigue, On Bl Ls solation
chapde, on iave Ie rdnda an wlvdne chaud ol an évaporc
137

F : 1602 HiP dthanol: 4 g3 Rde - ¢ 74,

Oume + F : 2132057 dthaml.

——
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R M. N, COCL A 700 11,07 4,26 (Hg), 1 300 IL);
s 246 L-Clla),

Phimd- 1 mothyl-2 I'MM..I,G 2H-pyrvoios {3,214k )«
heneodiocvimne-1,3

Pidnpl-l medihpl.? Mﬁv&-'..l.? oM pyernla-(3.2.55% )-
henswdiazdpim=1.3 ontt 1.

u) Al gdeiachong § dans 1€ ém® do chioinforim,
on aponte ) an' d'acide sulfuriges concentnt ez apria
Par o smethes, pesdans V2 - 13 emcion o1
par patites qmuu 1! hils [ ]

du apely | 1 an glewimisg par ont salaion
d¢ carbonurte dn nlnlhm cf on ¢RIraic au chijoroforme.

[ TN ;dll‘nnm-hhdtwluzmni m-
n-nnlundm.lh aves W g d'acide polyphosphn-
rique, On verse dw.unmlllnp ayrglaco ot om Okivwit
an chlorddorme olpweenth  niteiznent 0,10 g
7: rh‘nm.(ﬁ‘mwh!

s ’}'n |i~m). m 425 (PL): m 360 (HY; & 240
71 :Lm (NHD; m 430 (HY: m 2,97 (W); « 200
L &

» Phimyl} mdrksk2 :rnnm-l..i.‘ TH-pyrrole- (3.2, 1}k )«
Menmbazipine 14

" ﬂnl!wvenhnl-uhﬂquhumlkwmw
,avee Phydeera dalostioom lithue dans ¥ , R
Lehapilant peadsal 20 b, & partr de Pumnle 6.

\_ [ EREIR Y cyuhll:nm. Rl : 74

B M.N.: CNCLL. A2 ﬂl,). n.! 21 L) m INB{H);

12,10{ cn,)- 3 180 (~NIfl-)

.v..,-: ! dumt 24 unb-a..\ 7E0-pyerao( 4,2, 15k )-
bensokuripiar-I4 ran-T 9. '

Dlm anc suspension dc 0.6 2 {0,012 molo) d'hyrdrwe
"d' wnlinm (50 % dans i), on Rlonls, en agint,
"I,II;(0.0I rwia} ds Inmigde € &, ppris T b, gowtic &
“zounz, 29 ¢ (02 mole} dliedum de mithyls, On apits

pesdant ¥ ucm Aprds addilem d'eay, Il sz foram
-n
{ : 212 z.n-an-nl. 26 9% .

H ll H N. : DMSO m 4,1! (H.h m JBE (Hy; s Loy
;N 1k » 24V [ CHy)

-ndm-l liméhyl-2.6 dihpalro-d,s 77 e {4, -4k )=
' Wenzadgcipine.i A 18, ko *

+ «8) A une galution de 2.6 g (0.0 mnls) de B dum 2.5
: Wathin Inrmique 90 %, cheulftr § 60, on ajovte 1.6 3
'hfmmlliﬂmh.\ 3% % On chunlfe pandaut 3 h & %0°
- Score. Lo maliey résetionnal ) driud dens 1%enu, akcys

fimltd pas tn sowde 10 Y et wxiralt A Pacétmie o'éthyke.
1. Mbppee : 10-145-: 15 g Rét : 2 %

« ¥ La méwe produit paut Mtre obtenu, avec tu rende.
Mhﬂ'.\'..pu rlalnction de Famide ¥ par ydroe

S'alonemium lihium danc Péthar, selon Jn mithode
htlm

. lrﬂﬁ-l beuinl® tervaliydra-1.2,1.4 SH-banzoduzdpine-

14 onr¥ 11,

4 1 g de Vanwlv & daps 20 om? (ecnde acétipe,
e pusite & gowile = rm agitanl, Wne solulicn
"unbydiing cheomique {1 g famy, 3 ¢w? J'ewy, OR lnlste
llmlnn vendant | b & tomperptuze pmbinnte, puix on

Ty aehey v
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dilve par ’¢an ot on cxliatl 4y chlorofornie. La prodult.

nbleny st purafd par nphw Wr coloans
cr dhunt par de acétaic o éthyls. eoionamt 5 % do

nol.
F . 150-181* dthano); 0.8 g; Kuht - T %
Phiupl-8  inkycro-2 000> OH-pyeiche- (1.2, 15k } Denzods-
azipine-1.4 dinne-3p 12,

A upo solution de 0.3 g (0,02 mole) du zdnuin dans
100 et s indihannd salydre, on ajours 3,1 ¢ (0,01 maln)

de 31, On chavifo & 'Shulliuen, o reitux, pendant 2 b,

ks dvapare be nvithanod, didue § 1exl of eatrait au chloro-
Ihl'll
* 19519 dthannol; 24 g Rt ;
R.M.N. 1 ONC, da B.SO(HJ.M T.N(H“] 643 (1L,
1470 (Hy): m 1N (L) o BIT{ NH-),

Phdurl-1 mérhyt-2 m;um aikpia-4.) All-pyreciv.
(4.2,0 4 ) quinelimoucs 1

1.2 .(D.Mnul-)damﬂlwhlc d& stnlium vt woutd
soos agitation, h umo solution da 2,6 p (0,00 ml:) de
chope S of de 2.) § 0,07 mole) d¢ benzalidhyde deny
40 om' de bowmbie ashydic. Apric 2 b on concentre
soua pwonmen rhidits, on Aloule de 'eaw ©) vR Xt

w_chioroforme,
F 1 1057000 scéanm Véshylo: 2 g; Redt @ ob 3%,

Phinpl-l mishyl.? Nydraxymgthyhine3 dibydro—4.5 6H-
preemin. (3.2, 1-i))-qemlcimme- 6 14,

Une salution dg 1.6 g (U111 mole) de tn cdione § dans
50 e’ e boazive ughydre et ahnrtde, goutlic b poulte
on agitany, k un mélings de 0.8 n (1,033 molc) dr mithy.
Inte do sodiem at da 1,5 (0,02 mole) de fwminte ddihyle
ez, 1ON om? de benadoe anhydia. Aprés £2 h J"agitation,
on dilpe par l'ssw & ne sipure I3 concha heanzhiijuc
gui contemt encore 1.6 g 0o 5 g a™R pis peapl. On
nuinait onfin & Pacdime d'Ghyle la solelon squeuse
acudinte par Vadde ulnhllmlrlqu

F : 152-15% méthanol: | g; Rde . W0 %,

RN, CDG‘.: I.IDI—OH).:I 1.13 (H) e 4,33 (H,):
£ 24 (—Cll.)-

Mtnyl-l  witepl.2  pyrrolidincmfrkviine-5  dibpdro 4.5
Sthpyriple-13.2.1:j ) -qilnsldinena:t 15 u,

Pidnyl-] miehpl 2 Wmmnnmuw-
pyrrelo-(3, J,:.u)ma 155,

Phinyh !  mithyl-2  murpliolinewe’thyling-5  Aihydro—,3
GH pyrrolo{I.2 1§ ) quinaldinone-5 15 c.

On labven 20 h & tompératurs amhisnis une seluliod
da 1Y p (0,01 mnic) do 1400 0,812 mole do Famne cychigim
1eaptetuve dara 50 emi® Jo bonzéne anhydre, Aprés dvope-
sation Ju solvapd, le peodull st crntellead,

15« ¥ * 230-231* unalne; 1.5 g; Rat @ 92 2.

54 F : 20211" benedme; 2.3 gt Rt : 65 5

157 F . 1079 scitate ddthyle: 2,8 ¢; Rt @ 79 %

Piiuyl-f mithyl.3 hpre-d isaxozole= {4.35¢ ) -preroto-
(3. 2.0 1-puinodline 18

2,9 £ (0,01 mole) de 15, 2,2 g M) male) de chiorhy-
deute duroxylamine o 50 cm® d°¢lhanal sont chanifés
A tefluz pendant 2 k. On chasse sous vude fe colvanl &
ot ceistaliye.

¥+ 190-192% pottnte d'Shyly; LK g: Rt - 63 %

héapl-i medibpl-2 hysired A4-prrasele 14,3-¢ J-gyrenlo-
13,2.1-5) quinaldine 17,

Le modn opérotoire on fe mifme que pour 16, mah o

- A ———

———
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:'IN enployer 06 g (0,013 mole) d'hyholr $hydrazine
F: 222-224% pttate J'Stivio: 2 g; Rde 1 70 %

Moyt renpercions 16 D, ). Zavarnuno powr les mceo:
analyee

SUMMARY

Hynhesls of myrroin-()2,04) guinokelnes, mrnlu-
tu.l k) aed pyride-(L3,1%) LA a-uuumpim.
condonsetion. Clawen resct e hdeazoe
uul uciion, on 1.pheayl l-melhyl A 5kl §H-
pyirolh l‘.?.l-m S-quinuloione.
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