N—tért.ButyI decahydr o- 2-/ 3- am no- 2- hydroxy 4- phenyl butyllsqu|noI|ne 3-
car boxam de_& |nyI derlvatLyes thereof 2239016 The present |nvent|on

1y

I S concer ned— ) 3 0P
provi ded bySRER8 RSl e zaluil ‘the general formula 10 O
[ ERR] wherein-R represents benzyloxycagbonyl or. 2-qui nol yl carbonyl . 25-ahd
phar maceutically acceptable acid addition salts thereof: %gfé of
formula | and their pharmaceutically acceptable acid addiTi©On S are
novel and possess 30 val uabl e pharmacol ogi cal properties. In partlcular,

- they inhibit proteases of viral origin and can be.used in the prophyl axis
or treatnent of viral infections, particularly of infections caused by HV

and other retroid viruses. 35 bj ects of the present invention are the
conpounds of KbfhgOpBe8Ent 1n3enEq %PH% et 4?% Wil ' SHERD ' gBgd salts
per se and for,use,as therapeutically active ances, a process for the

manuf acBur A®¥i¥at4vVesrpounds and salts |nterned|ates used in said
process, nedi canents containing said

The amino acid derivatives provided by the present
invention are compounds of the general formula’

10

15

wherein R represents benzyloxycarbonyl or
: 2-quinolylcarbonyl,
~~ 25 and pharmaceutically acceptable acid addition salts
thereof.

-The compounds of formula I and their pharmaceutically
.acceptable acid addition salts are novel and possess
30 valuable pharmacological properties. In particular, they
inhibit proteases of viral origin and can be used in the
prophylaxis or treatment of viral infections, particularly
of infections caused by HIV and other retroid viruses.

35 Objects of the present invention are the compounds of

Kbr/30.8.90




. P . .o

5 conpounds and salts, the use of said conpounds and salts i thé& control
or prevention of illnesses, especially in the treatment or prophyl axis of
viral' infections, and the use of said conpounds and salts for the

manuf acture of medi caments for the treatment or prophylaxis of viral 10
infections. The pharnaceuti cally acceptabl@ acid addition salts of the
conpourds of fornmula | are salts formed with inorganic acids, for exanple
hydr ohgl:i ¢ aci ds .such as_hydrochl gric 15 gcid or hydrobrom c acid, -

sul phuri ¢ agPJPq¥Qr§c?%&ié?ebﬁo§BHGPPGQ%ﬁQP%Q(fa 8 \ReF 88 _&RACEALi ds,

_ for exanpl engeclaisC tirdshpoutitaldgi detiWecisutidhcds)ed i pracesds fortaric

acid, methanesul phonic acid, p-tolyenesul phonic acid etc. 20 According to
t he processtg'weoﬂpad'é’?%i/uﬁ% Bt e88h Fﬁv‘@ﬁ‘gﬁ"&nrﬁ %D?Pg %}%Unﬁgtﬁfmfﬂ?‘ﬁﬁgé I
her ei nbef or usedd ithaaidhprovesst i mediganent® ddretaininqdsaidon salts are
nanuf actur e ) ' 23 .
3('S) - anitho- gf&%-ohy(?%:x%/xgﬁ?%%jéﬁgfbﬁ §| tl_Sﬁ_ of ?ald compounds al.ld sal?s
-tert. butyl 18edaiey rantuel, SaSpreventinsl iofe-id(Ig)esredhoxesparialdy dne
formula 30 3%e treditment or prophylaxis of viral infections, and -the
- use of said compounds and salts for the manufacture of
medicaments for the treatment or prophylaxis of viral
10 infections.

The pharmaceutically acceptable acid addition salts of
the compounds of formula I are salts formed with inorganic
acids, for example hydrohalic acids such as hydrochloric

16 acid or hydrobromic acid, sulphuric acid, nitric acid,
phosphoric acid etc, or with organic acids, for example
acetic acid, citric acid, maleic acid, fumaric acid,
tartaric acid, methanesulphonic acid, p-toluenesulphonic
acid etc. ' ' ' | '

According to the process provided by the present
invention, the compounds of formula I hereinbefore and
their pharmaceutically acceptable acid addition salts are
manufactured by

(a) zeacting'z-[ 3(S)—amind-z(R)—hydroxy;q-phenylbutyll-N—
-tert.butyl-decahydro-(4as,8as)~isoquinoline-3(S)-carbox-

amide of the formmnla

30



[ERR] 10 15 with an acid of the general formula [ERR] 20 wherein R has the
significance given earlier, 25 or a reactive derivative thereof, ,or (b) -
reduci ng a conpound of the general fornula 30 35 -4- [ERR] 15 wherein R
has the significance given earlier. and separating the desired 2(R)-hydroxy
i soner fromthe m xture obtained, or 20 3 -(c) reacting
2-13(S)-[(L-asparagi nyl)am no] - 2(R) hydr oxy- Y
-4-phenyl butyl]-N-tert. butyl -decahydro- (4aS, 8aS)-iso- . \é
qui nol i ne- 3(S) - car boxam de of the fornula 25 0 [ERR] 35 mnth an agent

yi el di ng the benzyl oxycarbonyl or , _

5
HN7TS)’ . 3 LT II
10 '
NHC(CH3)3
Wi
15 with an acid of the géheral formula
| o
H ]
N _[S] _C—OH
R _
20 III .

NHZ

wherein R has the significance given'earliér.
or a reactive derivative thereof, or

(b) reducing a comPOund'of the gene:al formula

[+



2- qui nol yl carbonyl group, and (d) if desired, converting a conmpound of
formula | ohtained into a pharmaceutically acceptable acid addition 5

salt. The reaction of a conmpound of forrmula Il with an acid of formula I1l]
in accordance with enbodinment (a) of the process can be carried out in
accordance with nmethods 10 known per ‘se in pepttde chenistry. Thus, when an
acid 6f formula Il is used, the reaction is preferably carried out in the
presefee of a condensation agent such as hydroxybenzotriazole and -

di cycl ohexyl carbodiim de. This reaction is conveniently carried out in an
inert organic 15 solvent such as an ether (e.g. diethyl ether, tetrahydro-
furan etc) or dinethylformam de at a | ow /Py ature, suitably at about
[err] to [ﬁ{r] and especially at about [ Mui tabl e reactive derivatives
of acids of fornmula Il which can be use Tor exanple, the
eorresponding acid 20 halides (e.g. acid ohla¥i des), acid anhydrides, m xed
anhydrides, activated esters etc.oWen & reactive derivative is used, the
reaction is conveniently cagried put irf an inert organic solvent such as a
hal ogenat ed al i phatic hydrog 0 di chLoronethage etc) or an 25 ether
(e.g. diethyl ether, t IAﬁya{éa ' 2 qaro iate, in tI¥e
presence or an organi c base ( ‘ di i sopnjopyl et hyl am ne
etc) at adw tenperature, sui
at about [err]. 30 The reductio

NH, NHC(CH3) 4
\/
15 : _
wherein R has the significance given earlier,
and separating the desired 2(R)-hydroxy isomer from the
mixture obtained, or
20 (c) reacting 2-[3(S)-[(L-asparaginyl)amino]-2(R)-hydroxy-
-4-phenylbutyl]-N-tert.butyl-decahydro-(4as,8as)-iso-
quinoline-3(S)-carboxamide of the formula
25
Y
(s}
v
30
[s] [s]
- 'NHC(CH,) 5
* 35

with an agent yielding the benzyloxycarbonyl or



accordance wth enbodi nent (b) of the process can be carried but according
to met hods known per se for the reduction of a carbonyl group to a. hydroxy-
group. Thus, 35 for exanple, the reduction can be carried out using a -

conpl ex netal hydride such as an al kali netal borohydride, - 6- .
especi ally sodi um borohydride, in an apprbpri ate organi c solvent such as an
al kanol (e.g. nethanol, ethanol, propanol, isopropanol etc). Conveniently,

t he reductlgn i 5 carried out at about roomtenperature. The separation W& 5
t he desired R;qﬁiy hony e 959%Rn (3R i xt ure obtai ned can be per fornmed
according to conventlonal nethods e.g. by chromatography and the like. In

accordance with, Is e 0, | agent T e
yi el di ng thghhe%?gpggﬁbar on %%I%ﬂbq éﬁﬁﬁkuééh?#}ﬁéﬁh&fg Sui tabl e '
agents mhlcbbyaam¢dtMatb-qummaqnanauﬁiqﬂlxy(nqnentahhe acid capditiion acid

or react %ﬁ&lvatlves t hereof such as the correspondi ng acid halides -

(e.g. ac d chl"oride), acid anhydride, mxed 15 anhydrides. activated esters -
etc. The reaction of a conpound of fornmula V with the aforenenti oned agents

is carried out iphel FRaTHIDAHEY bl fichﬁid Ciﬂscfdﬁﬁﬂlfaﬁ'ﬂtﬁrhﬁoé'@f&t'o”
‘The conversion of a co ound of

Formmul a1 i Ao EaL A A, AR AGGPEAARER I Gh RARPOARRRY oA L AS F
accor dance pirbeesshedn e caltridd tdut [ ercordande with imsitlvods by
treati”qosuﬁﬁoéncgEQO%%gfd?d%é%%&é”gﬂéﬁ¥ﬂn:y. Thus, when an acid qf'
formula III is used, the reaction is preferably carried
out in the presence of a condensation agent such as
hydroxybenzotriazole and dicyclohexylcatbodiimidé. This
reaction is conven1ent1y carried out in an inert organic
15 solvent such as an ether (e. g. diethyl ether, tetrahydro-
furan etc) or dlmethylformamlde at a low temperature,
. suitably at about -10°C to +5°C and especially at about
0°C. Suitable reactive derivatives of acids of formﬁla 111
which can be used are, for example, the corresponding acid
20 halides (e.g. acid chlorides), acid anhydridéé; mixed
anhydrides. activated esters etc. When a reactive
derivative is used, the reaction is conveniently carried
out in an inert organic solvent such as a halogenated
aliphatic hydrocarbon (e.g. dichloromethane etc) o;'an _ _
25 ether (e.g. diethyl ether._tetrahyd:ofuran etc) and, wheré.' N
appropriaté,_in the presence or an organic base'(e;g.
N-ethylmorpholine, diisopropylethylamine etc) at a low
temperature, suitably at about -10°C to +5°C and
especially at about 0°C.

The reduction of a éompound'of formula IV in
accordance with embodiment (b) of the process can be
carried out according to methods known per se for the : .
reduction of a carbonyl group to a hydroxy group. Thus,

35 for example, the. reduction can be carried out uszng a
complex metal hydride such as an alkali metal borohydride,



manner with an inorganic acid, for exanple a hydrohalic 25 acid such as
hydr.ochl ori ¢ acid or hydrobrom c acid, sulphuric acid, nitric acid,
phosphoric acid etc, or wwth an organic acid such.as acetic acid, citric
acid, maleic acid, fumaric acid, tartaric acid, nethanesul phonic acid,

p-t ol uenesul phonic acid etc. 30 The conpeud-of formula Il which is used as
startisng material in enbodinent (a) of the process is novel and also forns
an obpect of the present invention. 35 The conpound of fornula-l1 can

be prepared, SEReCAAIIN Sodiun bk ohydridenpblndt RPPRRPELAEL aPTFARESDI a
o by oL SO, sueh a6 4n altanel (o), WuBenely bendbols ol enins o
in}eprgsents3¥é§ﬁhﬁi$ﬁ§§ﬁégﬁQﬁ99ﬁa%ﬁ?}%/é@?YF lent1y, the réductiod ls
N-tert. butyl -chariedirout 4aS dedi)t scapm noénper Suge. 1The sepabasbondefof the
F“‘éng}“ & [ERR i G d AP P Sy dosity ' {o O POLEE Olle LAxOEPE" SbedPALY! @ 25
can be performed according to conventional methods, e.g.
by chromatography and the 1ike.

_ In accordance with embodiment (c) of the process, the
10 suitable agent yiglding the benzylocharbonyl group is
benzyl chloroformate. Suitable agents which yield the
_ z—quinolylcarbonyl'group are the corresponding acid or
‘reactive derivatives thereof such as the corresponding
acid halides (e.g. acid chloride). acid'anhYdtide. mixed
15 anhydrides, activated esters etc. The reaction of a
compound of formula V with the aforementioned agents is
carried out in the same manner as that described earlier
in connection with embodiment (a) of the process.

20 The conversion of a compound of formula I into a
pharmaceutically acceptable acid addition salt in
accordance with embodiment (d) of the process can be
carried out by treating such a compound in a conventional
‘manner with an inorganic acid, for example a hydrohalic

\_/ - 25 acid such as hydrochloric acid or hydrobromic acid,
sulphuric écid. nitric acid, phosphoric acid etc, or with
an organic acid such as acetic acid, citric acid, maleic
acid, fumaric acid, tartaric acid, methanesulphonic acid,
p-toluenesulphonic acid etc.

The compound of formula II which is used as starting
material in embodiment (a) of the process is novel and
also forms an object of the present invention.

35 The compound of formula II can be prepared, for
example, by reacting a compound of the general formula



wherein [err] has the significance given earlier, separating the desired
2(R) - hydroxy isoner fromthe m xture obtained and cl eaving off the, group R
fromthe 5 resul ting conpound of the general formula 10 [ ERR] 20 -
wherein [err] has the significance given earlier, to give a conmpound of -
formula Il. The reaction of a conpound of Loanula VI, preferably one in
which [err] represents benzyl oxycarbonyl, with a 25 conmpound of formla
VI1 can be carried out in a known nanner: for exanple, in an inert orgaskc
sol vent such as a hal ogenated al iphatic hydrocarbon (e.g. dichloronet hane

etc) and in the presence of a.base .(e.g. /& tr\alkylam ne such as o
triethylamne etc). convenlently at aboyf room\30 tenperature.” The ast
reduction of a conpound of fornmula VIII \9 gi Y& a conpound of formula |IX '
and the subsequent separation of .the desi »ed-Z( R):- hydroxy isomer can be
carried out as 35 - described earlier connection with enbodi ment ¢p) of =
the process of the invention, i.g. the reduction of a conpound of formul a

|V and the separation of the dek AR - -9- -hydroxy i'soner fromthe

m xture obtai ned. The cl eavage of N g1oyD [errk froma conpound of 5
formula 1 X can also be carried out Bn a kllown manner: for

10 :

‘wherein Rl rep:esents a am1no-protecting qroup (e. g.
tert. butoxycarbonyl or benzyloxycarbonyl) and x '
represents a chlorine or b:omlne atom. ) .

with N-tert. butyl- decahydro-(4as aaS)lsoqu1nol1ne-3(S)- W
15 -carhoxamxde of the formula '
20 VvI1I -

NHC(CH3)3

"and reducing the resulting compound of the généial*fcrmula

25 ' ' N
o/

30

VII1

2 NHC(CH3)3 . ' _.



exanple, using a strong inorganic acid such as a hydrohalic acid or a
strong organtc acid (e.g. trifluoro- acetic acid etc). conveniently at
about [err] to about roomtenperature. Aternatively, a

hydrogenol ytical I y-cl eavable 10 , amino-protecting group [err] can be

cl eaved of f using hydrogen in t he presence of & -nobl e- net al catal yst (e.g.
a pal I'adi um catal yst such as pal | adi um on- carbon) in an organic solvent or
sol vemt=im xture which is Lner1 under the_ reaction conditions g

al kanol such as et ha¥ggreis R PQBpFBﬂaﬁbgnbfbcaaﬁeaF ¥RBCSAP i?grc acid
ester such as etbgparatingcthet desbreddcopRyohpatbyyaisainent fromnthe

tenperature. A f

formula Il onpr#%%gs ?pgﬁFQg? gc?#ﬁ cgéggiég hgeoﬁﬂfhggﬁéﬁng E?Sﬁnﬁpg
[ ERR] 30 mhgﬁeunrfeulylnusconeogngnOfucthgegeveh tormuda, mnth t he
conmpound of fornmula VII hereinbefore, conveniently in an inert organic
sol vent such as an al kanol (e.g. nethanol etc). dinethylformmde or the

| i ke and at an el evated tenperature, conveniently at about [err] to about
[err], and then cleaving off the group in the reaction product (a

conpound of fornmula IX - 10 - hereipbefoNe) as descrlbed earller The
conpounds %B formula IV which are useé& as iy rting

R - (s] X

3

W, | | H
15 |

OH
0 [S] {s]

NHC (CH3)3

20 . yherein R' has the significance given earlier,
to give a compound of formula II.

The reaction of a compound of formula VI, preferably
one in which Rl represents benzyloxycarbonyl, with a
25 compound of formula VII can be carried out in a known
\_) manner: for example, in an inert organic solvent such as a
| halogenated aliphatic hydrocarbon (e.g. dichloromethane
etc) and in the presence of a base (e.g. a trialkylamine
such as tziethylamine etc), cohveniently at about room
30 temperature.

The reduction of a compound of formula VIII to give a
- "~ compound of formula IX and the subsequent separation of
the desired 2(R)-hydroxy isomer can be carried out as
35  described earlier in connection with embodiment (b) of the
process of the invention, i.e. the reduction of a compound
- of formula IV and the separation of the desired 2(R)-



i

materials in enbodi ment (b) of the process can be 5 prepared, for exanple,
by cleaving off the am no- -protecting group [err] froma conpound of -
formula VIIIl- and reacting the product with an acid of formula IIl or a
reactive derivative thereof. This reaction can be carried out in an

anal ogous manner to that described earliekr ign-10 connection with enbodi nent
(a) of the process. The compound of formula V which is used as starting,
material in enbodinents (c) of the process is novel and fornms a furthe

obj ect of the thwiroxy i isnemet ofcomsthiambxwpoenebbainednul a V can be .
prepared, for exanple, by cleaving off the benzyl oxycarbonyt - group R from:
the conmpound of formula | in which R represenjs benzyl oxycarbgonyl or the. 2"
tert. but oxycar bony¥heyrheAYaFe of 2@%091?1%‘%&00“%’!@@?%3"?5 4t 8fnul a | but
in whi CQ fremmmlas ngréa:btamymé b@éwh hed’fbﬁﬂﬁﬁt&rkﬁmouaﬂnéﬁﬂ bor |
prepare or exa acti e Co o] W t
N-(tert. butoxﬁ%@rﬁ/‘l) {"éip%rsd HrP% hgn%g é\néﬂyénﬁéd?ment (a) of

the process. hpizhakiemnecidoange streng rorganic 20id (endertakfilugoos to

that descri be%ﬁié dei ecéé:&?eméﬁ'tii’eafi'fﬁé{ﬁlgeo"é E?%BBQHD:BGW]
froma conmpoun rormul a startlng mat er i a| or mul '] d
their 30 reactbtCRPYFALULR | \,‘b]st%n e, t%ehm%%QI%YBW?HWDF&SaWb 91 |

and X het@i nbefusrio- pﬂﬁﬁ@ﬁﬁé giep 6!:1% e woamesmouﬂﬂswingnal ogues of
known corrpoun&y can b ared in a si {n Igrfnner g ? }é ?n(gorrpounds
or as describ q‘rf"ﬁfé RIGRIGH AT 2 B ~BREP OS2 ERAY R0 (28
Mor eover, the pajdmdsmmmhgaﬂ_mmmms_(panﬂdim-@necasbon) in an
orqanic:solvent or solvent mixture which is inert under =
the reaction conditions (e.g. an alkanol such as gthgndl.
15 isopropanol etc, an alkanecarboxylic acid ester such as
ethyl acetate, etc) and conveniently at about room
temperature. '

A further method for the preparation of the coﬁpound
20 of formula 11 comprises firstly reacting a compound of the
general formula ' '

25 _
X o/
30 1 - o
wherein R™ has the significance given earlier,

with the compound of formula VII hereinbefore,

conveniently in an inert organic __sol_vqnt -é_u_ch -as an

alkanol (e.g. methanol etc), dimethylformamide or the like |
35 and at an elevated temperature, conveniently at about 60°C

to about 120°C, and then cleaving off the g_rou-p._R]_' in
the reaction product (a compound of formula IX '



~are generally known cenpounds. As mentioned earlier, the conpounds of
“formula | and their pharmaceutically acceptable acid addition salts inhibit
proteases, of viral origin and are useful in the treatnment or prophylaxis of
viral infections, particularly 5 of infections caused by H'V and ot her
retroid viruses. The in vitro inhibition-ofloHl/ protease by the conpounds
provi ded by the present invention can be denonstrated by nmeans of the
followgg test: 10 HV protease was expressed in E. coli and partially
purified fromheseimbefoneladss dgsanidah@aniifi by ammoni um sul phate
;Lractionagion (0-30% . Protease activity was assayed -using the protected
exapeptide succinyl-Ser- 15 -Leu-Asn-Tyr-Pro-||e isobutylam de er or
the protected hept ﬁq%"é{ﬁ%imlf—%‘i’ rlbwm-m-‘#%ﬂ?% ééarﬁl}lg
I sob;Jt %/! an gen{a[t@tri]a_)lsaiu%fﬁnb?ddai‘ﬁe"tﬁi e(.b)]g:lmw Bfoddes seasibat e vas
guantifie y _nmeasuring e productiqn o - | [ I de by the
spect ropho@onﬁ’ttﬁP@rzfgga F %ujtee‘r %aﬁl{%‘gf%é%.%ggwib _subst?/at e
err_el_ di ssglovedpimtb&i.m\d afronig Bt ef toni feercqnpound)of div ziwl a VDI 1 28ndy/ ni
of Tween : Isl, ' v, i43$? Cfg# | of the
t est comound}%&[c?sf&%g&‘eﬁﬁeﬁdaﬁo inohr ﬁ[ met | ylcéjgu p_%ﬁ%gﬂgﬁcﬁi%ug ed
with water comeaiatiive dermivaidare Xhergrf | (This rfeaftipn QAR PYFREELRd to
80 [err] of tRketaleyahWdArdfbus ifddrde td aast | desdEEbé@réaeTiont int

10 connection with embodiment (a) of the process.

The compound of formula V which is used as starting
material in embodiments (c) of the process is novel and
forms a further object of the present invention. '

15 -
The compound of formula V can be prepared, for
example, by cleaving off the benzyloxycarbonyl group R
from the compound of formula I in which R represents
benzyloxycarbonyl or the tert.butoxycarbonyl group form a
20 compound corresponding to formula I but in which R
represents tert.butoxycarbonyl. This latter compound can
be prepared, for example.'by reacting the compound of
formula II with N-(tert.butoxycarbonyl)-L-asparagine in
accordance with embodiment (a) of the process. The above
W/ 25 cleavage is carried out in a manner analogous to that
' described éarlier in connection with the cleavage of the
group Rl from a compound of formula VIII.

The starting materials of formula III and their
30 reactive derivatives as well as the compounds of formulae
. VI, VII and X hereinbefore, insofar as they are not known
_ compounds or analogues of known compounds, can be prepared
in a similar manner to the known compounds or as described
in the Examples hereinafter or in analogy thereto.
35 Moreover, the agents used in embodiment (c) of the process
are generally known compounds.



[err] for a fixed period of tinme and was terminated by the 30 addition of 1
m of colour reagent [30 [err]/m of isatin and 1.5 ng/m of ] .

2- (4-chl orobenzoyl ) benzoic acid in 10% acetone in ethanol (vol./vol.)]. The .
solution was heated in a water bath and then the pigmented residues were
re-dissolved in 1 m of 1% pyrogal | ol 4 L133% water in 35 acetone
(wt./vol./vol.). The optical density of the solution was neasured - .
spectrophotonetrically at 599 nm The formation of HPro-lle |sobutylaarde

in the presenc®s mentignedsearlderasithey ganpanngss ob frsmealai Frardntrol s
and the coaaemtrphaeaaetut:e%tal ?m@eainraﬁﬂle Rid QddMe o B4t bition

[err] was deh L g lotted fromthe vari ous L
concentrat B g oF P@gf éﬁﬁﬁoﬁﬁdvgr @‘1 iapd,jane, URASUL TIR R vity of
t he conpoundeabﬁehorbnlprbphgﬂahﬁsdemomﬂnaﬂ(ﬂhﬁdtﬂﬂ&hsﬁﬁﬁattkﬁnlaﬁmﬁ

o own (& B cABERFY bl REkER By rll e RvRer iFhadha Yiduafdom 1oa0

medi um wi t h bi car bonate buffer, antlblotlcs and 10@615 f oetal bovi ne serum

A suspensi on o-inseihSﬁErbn&ﬁﬁa%«it%hhot:e@uw B e[q%l tif Virus and

adsorption allowed to proceed for mnutes at [err e cells are washed
three tineSOMPPWNds REavidedThy F@GtPF?&&%%W&QYQRR1QQ1Q?QﬂbQ|ssue cul ture

tubes, eacdlenohSteatbai Bynﬁean% o2 thEefbe.d.oiﬁHgS de%t-
10 _ : : _ T :
HIV protease was exp:essed in E. coli and partially
purified from soluble extracts of the bactérium-by
"ammonium sulphate f:actionation-(043b¥). Protease . activity
was assayed u81ng the- protected hexapeptlde ‘succinyl-Ser-
16 -Leu-Asn-Tyr-Pro-Ile isobutylamide (s ) or the protected
heptapeptide succ1ny1-Va1-Ser-G1n-Asn-Phe-Pro-Ile
isobutylamide (sz)-as.the substrate. Cleavage of the -
substrate was quantified by meaéﬁring-the proauction of
H-Pro-Ile isobutylamide by the spectrophotometr1c assay of
20 N-terminal proline.

1.25 mM of substrate were dissolved .in 125 mM of
citrate buffer (pH 5.5) containing 0.125 mg/ml of - -
Tween 20. 10 ul of a solution of various.concentrations
25 of the test compound (dissolved in methanol or dimethyl - [
sulphoxide'and diluted with water containing 0.1% o
Tween 20) and 10 ul of protease were added to BO ul of
the above buffered substrate. Digestion was carried out at
37°C for a fixed period-of.time.énd was terminated by the
30 addition of 1 ml of colour reagent [30 ug/ml of .isatin
and 1.5 mg/ml of 2-(4-chlorobenzoyl)benzoic acid in 10%
acetone in ethanol (vol./vol.)]. The solution was heated
in a water bath and then the pigmented residues were R
re-dissolved in 1 ml of 1% py:ogallol:in_33%¥wate:}ih;
35 acetone (wt./vol./vol.). The optical density of the
solution was méésured spectrophotometrically at 599 nm.
The formation of H-Pro-Ile isobutylamide in the presence



1.5 m of medium Test conpounds are dissolved in either aqueous nedi um or
di methyl sul phoxi de, according to solu- bility, and a 15 [err] solution of
t he substance added. The 25 cultures are incubated at [err] for 72 hours in
a humdi- fied atnosphere containing 5% carbon dioxide in air. The cultures
are then centrifuged and an aliquot of the Biper- natant sol ubilized with
Noni det” P40 and subjected to an anti gen capture assay which uses a primary

anti serwim wi t articular reactivity against the viral protein 24 and a
hor ser adi sh pgfg%t%aéees&etce%?%?‘iﬁ%rﬁ"gﬁﬁﬂ Wk reanbrols apdsthed
spect r ophot omsoniceaiting tdroh @httest aggipwn%hg}emﬁ@wm ggct)i est |
subst ance. Th tdqon es rotection is determ ne
[err]. 35 A c?/'tngitqo%%?}ltdt’ni da@y%fs_@f%o%me%pﬁ’g%e% ?ét%b%fa-pl?sm or

radi o- | abel | e®12%ted £rom itherYaniauscancentratidss -of wemssi cempdundbove
assay in ogdegpglg.deternine antiviral selectivity. The results obtained in
the foregoing tests using the 5 conpounds of fornmula | as the test
conpound are conpiled in the follow ng Table. Table 10 Conpound I

[err] R Thenlinbivtiited @ntiviral activAdly \df Yerd e eiade der ']

agai nst H'V formula I can be demonstrated in the assay described below:

10 Activity aqainst HIV:

This assay uses HTLV-III (strain RF) grown in C8166
cells (a human CD4+_T lymphoblastoid line) using RPM1
1640 medium with bicarbonate buffer, antibiotics and 10%

15 foetal bovine serum.

A suspension of cells is infected with ten times the
TCD50 of virus and adsorption allowed to proceed for
90 minutes at 37°C. The cells are washed three times with
20 medium. The test is carried out in 6 ml tissue culture
tubes, each tube containing 2 x 105 infected cells in
1.5 ml of medium. Test compounds are dissolved in either
‘aqueous medium or dimethyl sulphoxide, according to solu-
bility, and a 15 ul solution of the substance added. The
\_ 25 cultures are incubated at 37°C for 72 hours in a humidi-
- fied atmosbhere containing 5% carbon dioxide in air. The
cultures are then centrifuged and an aliquot of the super-
‘natant solubilized with Nonidet P40 and subjected to an
antigen capture assay which uses a primary antiserum with
30 particular reactivity against the viral protein 24 and a
o horseradish peroxidase detection system. Colour generation
is measured spectrophotometrically and plotted against the
. concentration of test substance. The concentration that
produces 50% protection is determined (150).
A cytotoxicity assay based on dye uptake and metabol-
ism or radio-labelled amino acid incorporation is run



[err] [err] (nM 15 Benzyl oxycar bonyl" [err] 0.024
[err] 0.0027 20 2- Qui nol yl car bonyl [err] 0.033 [err] 0.0003.
2 20 The conpounds of formula | and their pharmaceutically acceptable
acid addition salts can be used as nedicanents (e.g. in the form of -
pharmaceutical preparations). The pharﬂaliu+|cal preparations can be

adm ni stered enterally such as orally (e.g. in the formof tablets, coated
25 tabl et s, agees, Q*rd and softlﬁejatlne capsul es, sol utions, enulsk&ns
or suspensF& Aihe, aheve 3583V in REASF tosdetepmipe)apEivicadl |y
(e.g. In thelh@mﬁmdhyaupp05|tor|es) However, -the adm nistration:can al so
be effected parenterally such as |ntranuscularly or 30 intravenously (e.g. ..
in the formof injection solutlons) For the manufacture of tablets, coated
tablets, dr ageaﬂleamtm cpeh toet 3 e capstheSfotmgc'Dn@otlesltssoﬁsing‘nuhe | and
their phar In ; I [ t a Lecessed
with ph rmggcé':,eﬁl 'lt6 fuc% wﬂ;ofgﬁsﬁl%éorstg%a%+@%§§+ pglé%tgo}aﬁ (E:%gse,

mai ze star &m GhedémlkﬂﬁkngsTahiﬁxﬁ talc, stearic acid or its. - 14 -
salts etc can be used, for exanple, as such excipients for. tablets, dragees
and hard gel atine capsules Sui t abl e EXCIRIentS for soft gel ati ne capsules
are, 5 for exanple, vegetable oils, Xables at s, seni-solid and liquid

pol yol s etc.

10 _
Compound 1 4150 _
R - | -Inhibition of - - | - Activity co
LHIV grotgése.gggl.--» -against HIV ~
P I N
15 | _ . :
Benzyloxycarbonyl < 0.024 g 0.0027 | 20
2-Quinolylcarbonyl { ¢ 0.033 | <. 0. 00031 e 2
20 - The compounds of formula I and their pharmaceutically.

acceptable acid addition salts can be used as medicaments
‘(e.g. in the form of pharmaceuticai'preparations).:The
pharmaceutxcal ‘preparations can be adminlstered enterally
such as orally (e.g. in the form of tablets, coated

25 tablets.'d;ageés. hard and soft gelatine capsules, i ¢ W/
solutions, emulsions or suspenSions). nasally:(é;g;-in the
form of nasal sprays) or rectally (e.g. in the form of -
suppositories). However, the administration can also be
effected parenterally such as intramuscularly-or

30 intravenously (e.g. in the form of injection solutions).

- For the manufacture of tabiets} coated tablets,
dragees and hard'gelatine capsulés-the-dompounds»of w
formula I and their pharmaceutically acceptable acid

35 addition salts can be processed with pharmaceutically
inert, inorganic or organic excipients. ‘Lactose, maize
starch or derivatives thereof, talc, stearic'acid or its



Sui tabl e excipients for the manufacture of solutions and syrups are, for
exanpl e, water, polyols, saccharose, 10 invert sugar, glucose etc. Suitable
excipients for injection solutions are, for exanple, water, alcohols,

pol yol s, glycerol, vegetable oils etc. 15 Suitable excipients for
suppositories are, for exanpl e, natural o+ Yr<ened oils, waxes, fats,

sem - ﬁiqu|d or liquid polyols etc. 20 Mor eover, the pharnaceutica
preparab1ons contain preservi ents, solublllzers

vi scosi ty- |ncF€§§Fn§t§ulﬁ’§t"arh?e§‘5 a qq AXAPRISN (28 mhlwm@ for

emul si fying agabletsswdragyeies) aage Natd QUIAYInY iires f| avouring agents,
salts for varying the osnotic pressure, 25 buffers, coating agents or
antioxi dants. They can also contain still other therapeutlcally val uabl e

subst ances. | n acSuigtabde wm&hpahatmnfemtmmfuiqekanﬁuunu&psﬁ1égngndﬁ.I and
tffei r phargraceyti 35&%&?1@‘30%@% a]%ll mpq.ﬁO %qéeﬁa [}ia l;?ﬁ{pr]? %é# 4n t he

treatment or Eroph IS of ecti‘ons
i nfections. ThédHa agéliaﬂsv@ﬁf-mnthln wide limts and will, of course, be
fitted to the individual requirenments in each particular case. In general,

in the case of orgl .35 . admnnistration there should suffice a daily dosage
of about 3 nmg to gBéngge exﬁF@F@P&SI§°§bG§F penRs achugieo ¢f FQ}WR?Q?B

approxinatelyaﬁOOsnyuperapersﬁbk estawpde] water, polyols, saccharose,
10 invert sugar., glucose etc.

Suitable excipients for injection solutions are, for
example, water, alcohols, polyols, glycerol vegetable
oils etc. '

15
: Suitable excipients for suppositories are, for
example, natural or hardened oils, waxes, fats, semi-
-liquid or liquid polyols etc.

20 . Moreover, the pharmaceutical preparations can contain
preserving agents, solubilizers, viscosity-increasing
substances, stabilizing agents, wetting agents,
emulsifying agents, sweetening agents, colouring agents,

_ flavouring agents, salts for varying the osmotic pressure,
\Ji 25 buffers, coating agents or antioxidants. They can also
“-contain still other therapeutically valuable substances.

In accordance with the invention the compounds of
formula I and their pharmaceutically acceptable acid
30 addition salts can be used in the treatment or prophylaxis
. of viral infections, particularly of retroviral
) infections. The dosage can vary within wide limits and
will, of course, be fitted to the individual requirements
- in each particular case. In general, in the case of oral
35 administration there should suffice a daily dosage of
about 3 mg to about 3 q. prefe:ably.abdut 10 mg to about
1 g (e.g. approximately 300 mg per person), divided in



preferably 1-3 unit doses, which can, for exanple, be of the sane anount.
It wll, however, be appreciated that the upper limt given above_ can be
exceeded when this is found to be indicated. 5 The foll owi ng Exanpl es,
illustrate the present invention. Exanple 1 10 A solution of 561 ng of
2-[3(S)-am no- 2(R) - hydr oxy- 4- ‘- 15 -

-phenyl butyl]-N-tert. butyl -decahydro- (4aS, 8aS)-|squ|noI|ne-
3(S)-carboxam de and 372 r%gf&ﬁébenzyl oxycar bonyl ) - L- -asparagl ne mh.’&O
n of dry whigh jgan¢FQh| eXaPRIBs cb®186 ny-of

gydroryﬁenlﬁbﬂﬁgﬁﬂ<am6H§$Jﬁntﬁwiiﬁ?i?@ﬁ%??ﬁp|béeaﬁﬁﬁeaiita?_Qhat Fhe ) _

i cycl ohexyl car i - 0nide were adde n e mxture was . sticred for o
nout s The GRERE, Ad s, HMaR ARRTE.Fap e ctRspoasd, “Retoints) tectonRarne
filtrate wao \besHad iwadedqueous sodi um 20 bi carbonate sol ution and sodi um

. chloridg solution. The solvent was renoved by evaporation and the residue =
was chrBmat ogr aphed on silica gel using dichloronethane/ nethanol (9:1) for
the el ution toThe £oddowiphEXanpiey illustrate the present '

- [ [ N- (benzyindenididiony! ) - L- aspar agi nyl ] am no] -2(R)- 25
- hydr oxy- 4- phenyl butyl ] -N-tert. butyl - decahydr o-

- (4aS, 8aS) - i soqui nol i ne- 3(S) - car boxani de as a mhlte solid from
met hanol / di ethyl ether; MS: me 650 ElManlplern] ; NVR [err] ([err] [err],
400 MHz): 30 7.33 (5H, m [err]), 7.25 (2H, a), 7. 18 (2H, m, 7.09 (1H,
m, 5.0 (2H, s, [err]), 4.42 (1H, dd, Asn [err] J 7.8, 6.1), 4.22 (1H,
m [err]) - JA=sbQution of 561 mg of 2-[3(5)-amino 2(R)-hydtoxy—4-

-phenylbutyl]-N-tert.butyl-decahydro-(4aS,8asS)-isoquinoline-
3(S8)-carboxamide and 372 mg of N-(beﬁzyloxycé:bonyl)+L-
-asparagine in 20 ml of dry tetrahydrofuran was.cooledfin'
15 an ice/salt mixture. 189 mg of hydroxybenzottiazole; 161
mg of N-ethylmorpholine_and 317 mg of'dicyclohexYIca;bodi-
imide were added and the mixture was stirred for lshhpurs.r
The mixture was then diluted with ethyl acetate and .
filtered. The filtrate was washed with aqueous sodium
20 bicarbonate solution and sodium chloride solution.. The
solvent was removed by evaporation and the residue was
chromatographed on -silica gel using.dichloromethane/&
methanol (9:1) for the elution to give 434 mg of 2-[3(S)-
-[[N-(benzyloxycarbonyl)-L-asparaginyl]amino]-2(R)-- -
25 -hydroxy-4-phenylbutyl]-N-tert.butyl-decahydro- .. = - 2_)
-(4as.8aS);isoquinoline-3(S)-carboxamide as a white solid -
from methanol/diethyl ether; MS: m/e 650 [M+H]+: NMR:
(4, CH,OH, 400 MHz): - |
30 7.33 (S5H, m, ﬂ'cnzo;. 7.25 (2H, m). 7.18 (2H, m), 7.09
(1H, m), 5.05 (2H., s. PhCH 0). 4.42 (1H, dd, Asn a
J =7.8, 6.1), 4.22 (lH, m, —CHZCECH(OH)- J =10.7,
about 4, about 4), 3.85 (IH. m, -CHCE(OH)CHZ— J = 8.0,
6.2, about &), 3.02 (1H, dd, PhCH(H)CHJ = -13.9, about 4),
35 3.02 (1H, d4d. léq'J = -12.0, sma11)7:2.69 (1H, 44, |
PhCH(H)CH- J = -13.9, 10.7), 2.63 (1H, dd, -CH(OH)CH(H)N-
J = -12.6, 8.0), 2.62 (1H, 44, H3ax_J'=_about'11._



about 4, about 4), 3.85 (1H m [err]) - J = 8.0, 6.2, about 4), 3.02 (1H,
dd, PhCH(H CHJ = -13.9, about 4), 35 3. 02 (1H, dd, [err] J =-12.0, smll),
2:69 (1H,.dd, PhCHHCH J = -13.9, 10.7), 2.63 (1H, dd, -CHOH)CH(H N J =
-12.6, 8.0), 2.62 (1H, dd, [err] . J = about 11, -16- small), 2.57 (1H.
dd, Asn [err] J = -15.2, 6.1), $2.38 (1H 36 -Asn [err] J = -15.2, 7.8),
2.19 (1H dd - CH( OH) CH( H)N- J =-12.6, 6.2), 2.17 (1H, dd, [err] J =

dﬁ om Han e 14128 [y, dgy %&ﬁ 51] 9E05n%%r2' féis]?% %nihl)’l 163

(1H, m I%%i[@#f]AEHBBg J[err}5.2, ~8%n32L19[é1H} ddz small), 1.35 (1H, m
er1] 3 = -12.Gh(oMpH(nNElb)x 11806 (9l 2y, b by yhit, da0-1.2 (BH m. 10

The 2-[3(S 2 d 4-ph fN—t
bu?yl gega%ygfgpgiﬁgﬁgaég égéy rﬂgleﬁé BPS) % gbﬁiﬁnfd@ Zseﬂbagttﬁé

(S“t;fitr%l ng Rﬂt %hﬁtZVE:BfIEDBI'w aﬁnf c&éioma 35 (i % %susagasummsof 13 ?Zﬁ g
.6 nmo t et ydr o- n rboxylLL¢c aci em
Pharm Bul I . el ;ffn 280841 o% §€£?a g Fé ggﬁd Ras h?drogen- at ed
at [err] amjaqagi 144 aimnsp o1 cép#esnallb o¥ 5 gbthsuamh%on carbon for
24 hours. I ragu t he
cat al yst was then zgﬁdere oéd Theo}f??ra%ga&as evgfg?at%dgtso?gfiveE gum

whi ch was di S5 ) n 20013 -3 (BhyR) acetate and added

10 - :
The zf[3(S)-am1no-2(R)-hydroxy-4-pheny1buty1]-N-tert.é
o . butyl-decahydro-(4as,8asS)-isoquinoline-3(S)-carboxamide
— used as the starting material was prepared as follows:

16 . (i) A suspension of 12.676 g (71.6 mmol) of 1,2,3,4-tetra-
‘hydro-3(S)-isoquinolinecarboxylic acid (Chem. Pharm. Bull.
1983, 31, 312) in 200 ml of 90% acetic acid was hydrogen-
ated at 80°C and under 140 atmospheres pressure over 5%
rhodium-on-carbon for 24 hours. The mixture was left to

20 cool to room tempefature and the catalyst was then
filtered off. The filtrate was evaporated to give a gum
which was dissolved in 10 ml of ethyl acetate and added
slowly to 100 ml of vigorously stirred diisoprdpyl ether.
A resinous precipitate was produced. The supernatant

{v/ 25 1liquors were removed by decantation and the precipitate
- was extracted with hot ethyl acetate. This hot solution
was poured into a vigorously stirred mixture of 150 ml of
diethyl ether/diisopropyl ether (1:1) to give a pale grey
s0lid which was collected by filtration, washed with

30 diethyl ether and dried. There were obtained 5.209 g of a
mixture of decahydroisoquinoline-a(S)ecarboxylic acids
consisting of predominantly (about 65%) the 4aS,8aS isomer
.together with the 4aR,8aR isomer (about 25%) and about 10%
of the trans isomers; MS: m/e 184 M+H] Y.

(ii) 9.036 g (49.4 mmol) of the foregoing mixture of
decahydroisoquinoline-3(S)-carboxylic acids were dissolved



slowy to 100 m of vigorously stirred diisopropyl ether.” A iesinous

preci pitate was produced.. The supernatant 25 |iquors were renoved, by
decantation and the precipitate was extracted with hot ethyl acetate.. This
hot solution was poured into a vigorously stirred m xture of 150 m of

di ethyl ether/diisopropyl ether (1:1) +0l%ive a pale grey solid which was
collected by filtration, washed with 30 diethyl ether and dried. There»were

obt ai ned 5.209 of a mxture of decahydroiso U|nQI|ne 3(S),-.car bax Ilck—
aci ds consii® |5£ B (5RO IhUNPE yWaﬁB&g"BSW Fﬁ§1QSSS8&gtF‘§6‘m§Pdt Her

with the 46&%izsg')r@émaiwtwié%oanddabeuo"ﬂ:owoiot e t(sarm-n wmr)s \USHS

me 184 [ M+ .0 4 f the
of decahgld %%I%}k‘g é‘} %50891& geaz"”S &é 7df“§‘§ %Omgs 1t“il’1“:1650"
m (50 nnngdﬁoiﬁdesxnﬂumdﬁndwexedaddedudropwiad bherraspbtnng odl ution
was cool ed . | .g¢h 8. 7 il
T (208 o nyid dlnt Sho Blo ROt enBhrABALY oBOEATBILBA IR [
peri od of!?hq.nmxnunnanthhqnashinged fenperﬁuasbesfzohpars} Eyré@a |ng

The m xtur gy Lk SEhé rﬁixéefeawayrafnfbwaaheurﬁarﬁuwﬁowhl ch tl me the
m xture was allowed to warmto ripom eglgfrau et her

wer e added?ﬁﬂ?qqﬂ$Qﬁ9ﬂLﬁ%pWﬁ§ o diet mﬁEPEBy“Fﬁ@ FHQSFUB - i sonmer
was 10 renmnmiseshrd wagiopEDterédy ewhefebppethel inadbdubde Renaisbné:amas

adjusted to oveész&ﬁg é&@e@@g'ia?Q:OLfCQHSGEii%ESQe was separated’ and

adjusted to pH 1.5-2 by the addition of concentrated
hydrochloric”aéid;IWhe:ebY an oil precipitated. The mixture
wag extracted twice with 100 ml of ethyl acetate ‘each time.- o
The combined organic extracts were washed with water, dried

15 over anhydrous sodium sulphate and evaporated to give an’
0il. This 0il was dissolved in 35 ml of ethyi-aéétate:and
2.85 ml (25 mmol) of cyclohexylamine were added. The white
precipitate was collected by'filtratioh3to-give;'after
several fractional recrystallizations from methanol/ethyl

20 acetate, 2.38 g of the cyclohexylamine salt of 2-(benzyloxy-
carbonyl)-decahydro-(4as 8as)- isoqu1nol1ne—3($) carboxylxc
acid; HS° m/e 318 [M+H] ' S

(iii) 2.334 g of the cyclohexylamine salt of 2-(benzyloxy-.

25 carbonyl)-decahydro-(4as 8asS)- isoqu1noline-3(S)-carhoxyllc'  \/
acid were partitioned between 50 ml of ethyl acetate and
50 ml of 10% citric acid solution. The organic phase was
separated, washed with water, filtered and evaporated to
give 1.87 g of'2'(beﬁzyloxycatbonyl)-decahydro;(4as 8as)-

30 -1soqu1n011ne 3(8)- carboxylic acid in the form of a-
colourless gum. ‘MS: m/e 318 [M#H] : - : : _ E

(iv) A solution of 0.634 g (2.0 mmol) of 2-(benzyloxycar- :

bonyl)-decahydro-(4as,8asS)-isoquinoline-3(S)-carboxylic acia
38 in 6 ml of dimethoxyethane was treated with 0.23 g

(2.0 mmol) of N-hydroxysuccinimide and 0.412 g (2.0 mmol) of

dicyclohexylcarbodiimide. The mixture was stirred at



hydrochl oric acid;, whereby an oil precipitated. The m xture was extracted
twice with 100 mM of ethyl acetate each tinme. The conbined organic extracts
were washed with water, dried 15 over anhydrous sodi um sul phate and
evaporated to give an oil. This oil was dissolved in 35 m of ethyl acetate
and 2.85 m (25 nmmol) of cyclohexylan1ne-mkﬁe-added The white precipitate
was coflected by filtration to glve after several fractiona

recrysaal | i zations fron1nethan /e hyl 20 acgtate 8 of .the -
cycIohexylamﬁﬁ?%&ﬁ?mQﬁriﬁ?ﬁ% Aours. fﬁ ixgure gas f1?tered

car bonyl) - decaid/ dvhe (5013 Bt wsmqmvmpﬁrmee&(ﬁb qhvéoayb?s gcofl: th® nle

318 [ M+ - I -
25 cgr bgunglfa; r’%jegc#dﬁ ‘fc%wél%%%u?%o#?ﬁgé%%gé @gxy??é ggl(gﬁ%?/eoxy
partitioned tfameecrf 5 palefyellow oik: alestalmltmnﬁfo@ 8286 gitric acid

sol uti on. gThqurcﬂw&l&;pf@@etwsf FEEFS PAG V- &‘hé@ﬂi‘%f&e L&&srfd and

evaporated to give of 2 (benzyloxyca on decahydr o- (4aS, 8aS) -
-i soqui nol i né& Rls)ef; 41 remekhane Wag st brre f %1°%b96uFPercg%M I\/B rﬂ e

318 I[N+H] [eLrﬂredﬂé& ﬁaolol.tzm @f(?.@%mx%@ ﬂérptl)b@fyfaﬁbsezytnéycar-f
di ot oy ot PAEVHRS AR AR S5 O A6 {9507 horse Ao FheR 26 <EReRni m de
and 0.412 g (t2npenatyreffaii og/d cﬁmlm.ceﬂ'lba)ctnmuiee iﬁ'le theh uwashed stirred
I R R e e i .
of the foreg@qQ}qgnqphqrxdﬂ;solution, drzed over anhydrous magnesium
sulphate and evaporated. The residue was dissolved in
20 ml of diethyl ether and filtered. The filtrate was
- evaporated to give 0.712 g of 2-(benzyloxycarbonyl)-N-
15 -tert.butyl-decahydro-(4asS,8aS)-isoquinoline-3(S)-carbox-
amide in the form of a white solid; MS: m/e 373 [M+H]+.

o/

(v) A solution of 0.689 g (1.85 mmol) of 2-(benzyloxy-
carbonyl)-N-tert.butyl-decahydro-(4as,8aS)-isoquinoline-3(S)
20 -carboxamide in 20 ml of ethanol was hydrogenated in the
| presence of 0.01 g of 10% palladium-on-carbon at room
temperature and under atmospheric pressure for 18 hours.
- The catalyst was removed by filtration and the solvent was
‘removed by evaporation to give in quantitative yield
L/‘ 25 N-tert. butyl decahydro-(4asS.,8as)- 1soqu1n011ne-3(S)-carbox—
' amide as a clear o0il; MS: m/e 239 [M+H] ., which was used
in the next step without further purification.

(vi) A solution of 440 mg of N-tert.butyl-decahydro-
80 -(4as.,B8asS)-isoquinoline-3(S)-carboxamide and 549 mg of
. 3(8)-(benzyloxyformamido)-1,2(S)-epoxy-4-phenylbutane in
h ‘6 ml of ethanol was stirred at 60°C for 7 hours. A further
‘54 mg of 3(S)-(benzyloxyformamido)-1,2(S)-epoxy-4-phenyl-
butane were added and the solution was stirred at 20°C for
35 16 hours. The solvent was removed by evaporation and the
residue was chromatographed on silica gel using diethyl
ether/n-hexane/methanol (47.5:47.5:5) for the elution to



formof a pale yellow oil. A solution of 0.828 g 5 (2.0 mml’) of the

f oregoi ng N-hydroxysuccinimde ester in 5 m of dichloronethane was
stirred, cooled to [err] and treated with 0.219 g (3.0 mmwol) of
tert.butylam ne. The mi xture was stirred_at [err] for 2 hours and then at
roomtenperature for 4.5 hours. The mi xt&#Pe-was then washed 10 with 2M
hydr ochl ori ¢ acid, sodi um carbonate sol uti on and sodi um chl ori de sol uti.op,

i &
ot ed, over GO P pTIESS, PR LR AUy B ARSRTET oD =
?gap?rghfdritrgﬂﬁﬂ?lbﬁtzlgNﬁtezt(bun!?kdayoavﬂonszaﬁESBB) 1soqﬁﬁfﬁrhe.f6rm
ofe% ﬁh}té gﬂﬁ&g?f§%scéfﬁégggﬁ?ﬁﬁﬁfqgrgﬁhhg f%2§§oI§F o#’of 8%289 g (1.85
gg?bén?l N—tertybaﬁz[ decahydr o- ( 4aS, 8aS)-|squ|noI|ne 3(S) 20 | o

;faazazzz*. ferEik WHSE RES R Y NI AT SRR AR - Sl
ggfizz{em;annﬂabhamtm) Hye:oxyalyphennsrueymvudtb;tfbhtyspﬂeraﬁndzthe '
N-tert. but %}#@aﬁ ac# B%g‘gf%gg‘gﬁ%%gﬂ?n%?shég?@?s‘é@? oxs'ngr%%d 1as%fa clear -
oil: M m&m; \wa§ [Rydfogenanedhovesr 19%dpadlalddumeon-casbon @tout .
Lortner  p :gdéaéwmn wag?ai{_:u&ge Biegéaxagfai M%? shUipgle decahydro-

(4a -1 soqui nol I ne- car boxam de and
3(8) (benz§1 §ojemove bﬁpﬁk}tﬂaﬁheﬁyﬁﬁﬂt§ﬁé ﬁﬁlﬁrﬁFebﬁméthanm
g?g)szkrrexﬁﬁﬁ dfﬁﬁédfﬁﬁ &1hQUSS1 ﬁgfdfth[35é?ﬂﬁmQho-2(R) nyagg '4'd'th
enzy y a e adde an
(e YL Pl e 26 R BRTY A RRF R - (b5 BRs S bRl dB0II Ry, "
evapor at i or3 (8)d-ddrboxamide as a buff coloured solid which was: used
15 in the next step without further pntiflcatlon..-

Example 2

A solution of 154 mg of 2-[3(S)e[(L-asparaqinyll—
20 amino]-z(R)-hyd:oxy;d-phenylbutyl]-N-tert.bu;yl—décahydrgg
-(4as.BaS)—isoquinoline-S(s)—carboxamideVandwszimg,o£ 
‘quinaldic acid in 6 ml of dry tetrahydrofuran was coold in
‘an icessalt mixture. 41 mg of hydroxybenzotriazole, 35 mg
of N-ethylmorpholine and 68 mg of dicyclohexylcazbodllmlde
25 were added and the mixture was stirred for 64 hours. The.. i.i
mixture was diluted with ethyl acetate and filtered. The
filtrate was washed with agqueous sodium bicarbomate
solution and with sodium chloride solution and then
evaporated. The residue was ch:omatographedVohssilica gel
30 using dichloromethane/ methanol .(9:1) for the elutidn to .
give 50 mg of N-tert.butyl-decahydro-2-[2(R)-hydroxy-4-
-phenyl-B(S)-[[Nf(z-quinolylcabenyl)-L—aspa:aginyl]amino]—
butyl]—(4as.8as)4isoquinoline;3(S)—carboxamidegas a white
solid; MS: m/e 671 [M+H] : NMR: & (@, CH,OH, o :
35 400 MHz):



resi due was chromat ographed on silica gel using diethyl
et het/ n- hexape/ net hanol (47.5:47.5:5) for the elution to -19- give 771
mg of 2-[.3(S)-(benzyl oxyformam do)-2 (R)-hydroxy-
-4-phenyl butyl -N-tert. butyl -decahydr o- (4aS, 8aS) -i soqui no- .
i ne-3(S)-carboxam de as a white solid: W520m~e 536 [MrH[err]. 5 (vii) A
solutivon of 747 ng of 2-[3(S)- (benzyloxyforn} amdo) -2 (R
- hydr axy- 4- phen | butyl -N-tert, butx
ydr o ( 42, 5a%) 5% Sbtkir B nB- 385y 1Bar Boxaha8 ((ARAOMY. 802 HaFol Mas
hydrogena]E ed pves (DR gnbtadi.am omncamlyonvanaét@zhe][h}) azdsonQQudamQSDheri c
pressure for u yst . .wa ved By Sfi i gn_and t
filtrate was évggo f?édnﬁb 8 Qé g%& nad “[%Fg) ho (%fsﬁydﬁogg-4-
-phenylbutyl](bﬂtemt ¥Cﬁdﬁéaﬁydr6 é4&Sﬂ8aS}8us&¢uoooIBn89 (1H, m,
3¢ S) - car bexani ¢fcifoR) f goLoyregd gohid the next
step mﬁthgﬁt furfﬁg? g#Zflgat|Zn§ §: h 3m§5 gg@ﬁt?%n 0§515§1
2-13(9) - [(|__ p%lrab?n&rﬂ 9). 3.02 (1!-1 dd PhCH(H)CH- J = -14. 0. 3 8).
a?14ng] 82(5)R) hwm-pxy}ﬂ p«.lm(ﬂyi\bﬂtsllal\lateis .Ut gL, s@ecghxdwml daa Asg 6

as, 8aS) -i nol i X an |na ic aC| in
m of dry tet'?ﬁ#deoT a% V\ésggoo?dggnn?gﬁ g@ gg&“ﬂﬂi J 21-48-09¢
hydr oxybenzotXl Lrp) eab@bt ng. 68 NLE] hddnmoh@bumtm@noiu@&mg oflz.0, 7.2),
di cycl ohexyl car d 'd 2 re,add nd,,t L XL Yr S tirred for 64
hour s. éam?'tét?r)e cg‘?'lgli!gfhvftﬁ ggh r 5&%?&&2\%?#&% gaed.' The '

' -CH(OH)CH(Q)N- J = -12.0, 6.4), 2.18 (1H, dd, Hlax
. .J = -12.0, 2.2), 2.06 (1H, m, H4ax J = -11.0, 11.0,
~ 11.0), 1.78 (1H, m, 4a J = 11.0, J = about

4a-4ax 4a-4eq

4. J4a-8a = about 4), 1.65 (lH, m, 8a J8a-1ax = 2.2

15 Jda-leq = 3.0 J8a-4a = about 4), 1.37 (1H, m, H4eq :
J = -11.0. 2-2. about 4). 1-30 (9H. B. t"butYl). 2.0-102

(8H, m).

‘The 2-[3(S)-[(L-asparaginyl)aminol-2(R)-hydroxy-4-
20 -phenylbutyl]-N-tert.butyl-decahydro-(4aS,8aS)-isoquinoline-
~3(S)-carboxamide used as the starting material was
prepared as follows:

A solution of 195 mg of 2-[3(S)-[[N-(benzyloxycar-

\/ 25 bonyl)-L-asparaginyllamino]-2(R)-hydroxy-4-phenylbutyl ]-N-
-tert.butyi-decahydro-(4as.8aS)—isoquinoline-3(S)-carbox-
amide in 20 ml of ethanol was hydrogenated at room

- temperature and atmospheric pressure for 18 hours over
- 10 mg of 10% palladium-on-charcoal. The catalyst was
30 filtered off and the filtrate was evaporated under reduced
. pressure to give 154 mg of 2-[3(S)-[(L-asparaginyl)amino]-
-2(R)-hydroxy-4-phenylbutyl]-N-tert.butyl-decahydro-
-{4as8,8aS)-isoquinoline-3(8)-carboxamide which was used in
the next step without further purification. .



filtrate was washed w th aqueous sodi um bi carbonate solution’and with

sodi um chl ori de solution and then evaporated. The residue was , .
chromat ogr aphed on silica gel 30 using dichloronethane/ nethanol (9:1) for
the elution to give 50 ng of N-tertbutyl-decahydro-2-[2(R)-hydroxy-4-
-phenyl -3(S)-[ N-(2-quinolyl carbonyl)-+-&a3%paragi nyl'] ani no] -

butyl]-(4aS, 8aS)-i soqui nol i ne-3(S)-carboxanm de as a white solid; NB n1

671 [N%Fﬂ[err] ;. NVR [err] ([err] [err 35400 MHz): - 20 - @3H
m. 8.18 (1H, n), 8.14 (1H m. 8. 02§§é12L8417 84 (1H, m, 7 69 (1 ),
7. 18 (2H, n), 6.90 (2H, ™). 6.72 (lH . 4.93 (1H, dd, Asn [err]CH J =

3 275 Yot Piytlop i (287 ng ff‘a% feSuuthofhedsBiab i 3, (1) -
PhCH(gLCH—qhsgathbine(hﬁﬁ 4017ﬁg(df12dﬂ3(9@ﬂa@§no}24R; -hylAro6xy646), 2.68
110, Bout Lo T - Cerr P ey e advac e gBiHes) HepdyTaghind-
[err] J tP&S)ﬁFQHbOKPQEﬂQJIPrQEBIGQ}QE}§€ﬁEFBthJiﬂ Examplesls), 2.18

§1$8 ?gH H(f?LébfiTﬂlﬁﬂ’3am?)of2t9@r£ﬁihr8fu£8ﬁr§ag cooiédotolllgpcll 0).

0.
Shout \4) PRk Y63 0% 3 RYFOKE-1 52 31 BpRFoFLiaZEROA( S TORS ABGL: 4) .

1.37 (1H, m2d @ig Jof dicyclohexylcarbodiimide were added. The mixture

10 was stirred at -10°C for 2 hours and at 20°C for ‘16 -hours,
then diluted with ethyl acetate ahﬂ_filterednghe*filt:ate
was washed with saturated sodium bicarbonate,solhiion'and
saturated sodium chloride solution and then evaporated. S‘J
The residue wﬁs chromatographed on silica gel_using 4% (by

15 volume) methanol in dichloromethane for the elutibn to
give 537 mg of N-tert.butyl- decahydro 2~[2(R)- hydroxy-A-
-phenyl-3(8)- [[N-(2-qu1noly1carbony1)-L-asparaglnyllamlno]—
butyl]-(4as,8aS)-isoquinoline-3(8)-carboxamide which was '
identical with the product obtained in the first para-

20 graph of Example 2.

The N-(2-quinolylcarbonyl)-L-asparagine used as the
starting material was prepared as follows:

25 A mixture of 540 mg of quinaldic aciad succinam1de S Q“;
ester and 300 ng of L-asparaglne monohydrate in 2 ml of
dimethylformamide was stirred at 20°C for 96 hours. The
gsolvent was removed by evaporation to give a white solid
residue which was stirred vigorously in 10 ml of dichloro-

30 methane, filtered off and washed with dichloromethane.

There were thus obtained 431 mg of N—(Z-qhinolylcarhonyl)-
-L-asparagine as a white solid; MS: m/e-288[M+H]*_

The following Example illustrates the manufacture of a
35 pharmaceutical preparation containing a compound of
formula I or a pharmaceutically acceptable acid addition
salt thereof as the active ingredient:



J =-11.0, 2.2, about- 4), 1.30 (9H. s. t-butyl), 2.0-1.2 (8H, m. The
2-[3(S)-[(L-asparagi nyl)am no] - 2(R) - hydr oxy-4- 20

-phenyl butyl]-N-tert. butyl -decahydro- (4aS. 8aS)-i soqui nol i ne-
-3(S)-carboxam de used as the starting material was prepared as follows: A
sol ution of 195 ng of 2-[3(S)-[[ N (benzyt B&car- 25

bonyl )= L- aspar agi nyl ] am no] - 2( R) - hydr oxy- 4- phenyl but yl ] - N-

-tert .Qutyl - decahydr o- (4aS, 8aS)-isoquinoIing-SiS)-carbox- amde in-20 m of
et hanol was hydrogenated at roomtenpe e at nospheric pressure for
18 hours over 10 ng of 10% pal | adi um on-charcoal . The catal yst was 30
filtered off andth t v r essure to give
154 ng of 2-[3(SP Jdaesobgsf asgq% gnmaoﬁt" HE DL {REVEELRE °F8

-2(R) - hydr ox;fumwlmmqe e mixed Whidlsceaigfmn:g with a sterile

4as, 8 t
o thout 1o t Reddeitd Horiedod SAYADN dinehil ﬁf"c“ﬁf?ﬁo? Rresdiyingleh
of N-(2-qui n@g@ntar MEHAY -q_m°m¥3fsﬂpeﬁ‘¥1§l ridhath db By @f the resulting
2-[3(S)-anm ”%ﬁ@zﬂiﬁ/@dﬁﬁ&ﬂm 3.0 mg of active ingredient, 150.0 mg of

-phenyl butyl]-Ntert. but decah dro 4aS, -1 S0 nol i ne-
-g(S)ycar ng]é' 13t ine ﬁax' cP%s"%Zpsq'?r‘HJ]ecF ‘ﬁ@é‘h’p}&&l waser ad3}.9 mk. oy of
t et r ahydr of urrpe \nﬁactﬁmd dd tfi 1ea iy vl e pHf1.0 ml capacity under

3- hydr oxy. Lri 3H) -one and 220. ng of
di cycl ohelg} ég%l??)%’ %J@V\é‘rélsgdded The mixture

N\
15
20
30



10 was stirred at [err] for 2 hours and at [err] for 16 hours, then diluted
mTtn ethyl acetate and filtered. The filtrate was washed with saturated

ﬁuruuusolution and saturated sodium chl oride solution and then .
Ig mm i due was chromat ographed on, silica gel using 4% (by 15
voI net and!  i*n di chl oronet hane for £%e~elution to give 537 ny of o

N-tert. butyl-decahydro-2-[2(R)-hydroxy-4- —

- phenyl - 3( ag[ég [ 2-qui nol yl carbonyl ) - L-aspar agi nyl ] am no] - I
butyl]-(4 oqui nol i ne- 3('S) - car boxam de whi ch was |dent|cal W t-H™t he
product obtained in the first para- 20 graph of Exanple 2. The o

\- (2- qui nol yl carbonigds 5Rpe A SfveEYed ot hénét&éhéﬁgil”%f{nhia was
prepared as fol A mxture o ui nal dic aci .

succi nam de- ester and 300 nmg of L-asparagine nnnohydrate in.2-m -of

di met hygf ormam-de was stirred at 20C for 96 hours. The sol vent was renoved
by evaporation to give a white solid residugwWhich was stirred vigorously
in 10 mM of dichloro- 30 nethane, filterg and washed w th -

di chl oromet hane. There were thus obtainQd 431,hg of N-(2-quinelylcarbonyl)-
-L-asparagine as a white solid;, MS: me X8 fH [err] . The foll ow ng

' phar maceuti cal preparation

a pharnaceutlcally acceptabl e acid
Example A

cont ai ni ng a conpound -of -formul
addi tiof salt thereof as h

N [S]
R/

15

wherein R represents benzyloxycarbonyl or
2-quinolylcarbonyl,
20 and pharmaceuticaily acceptable acid addition salts
thereof. '

2. N—tert.Butyl-decahydro—z-[z(R)—hydrqu—4—pheny1—
~3(S)~-[[N-(2-quinolylcarbonyl)-L-asparaginyll]amino]lbutyl]- _
25 -(4aS,B8aS)-isoquinoline-3(S)-~carboxamide. NS

3. 2-[3(S)~-Amino-2(R)-hydroxy-4-phenylbutyl]-N-tert.-
butyl-decahydro-(4asS,8aS)-isoquinoline-3(S)-carboxamide. '

30 4. 2-[3(S)-[(L-Asparaginyl)amino]-2(R)-hydroxy-4- -
-phenylbutyl]}-N-tert.butyl-decahydro-(4asS,8aS8)-isoquinoline-
3(s)-carboxamide.

5. An amino acid derivative according to claim 1 or
35 claim 2 for use as a therapeutically active substance.



\ ] ' "

An aqueous sol i ve ingredient is-f |4 tered st erH-e and m xed
whi | .e warm ng ﬂ“ r\u “m ‘“@‘“ gel ati ne solution, which contains phenol as
a preseryi ng wsi mg andunts such that 1.00 ml of the resulting _
sol ution contains 3.0 mg of active |ngred| ent, 150.0 ng of gelatine, 4.7 ng

of phenol and distilled watér ad 1.0 rif.2%he mixture is filled into vials
of 1.3 m capacity under 10 aseptlc conditions. 15 20 25 30 35 CLAI V5.

1. Agino acid derjya 5t aJ fornula.5 0 erein R
represents benézjyl ox§%a%h’é§;s7l dg%cﬁ% E/’r‘é%r%‘éﬁf}F‘“BH §Hd é'\"}r,‘\r’glce‘iﬁ ically
accept abl elain 2080ri veesdnt stttehenmﬁtmé.’nt or prophylaxis of viral

N-tert. Buty fgggg&?[gro 2-[2(R) - hydr oxy- 4- phenyl -
- 3( S)-[[N-(2-quil no yl'car bonyl ) - L- aspar agi nyl ] am no] butyl]- 25
- (4as, 8aS) -i soqui nol i ne-3(s)-carboxam de. 3.

2- [ 3( Sh- Am no-2(R) - Aygeev¥ss BNt indduphéite of an amino acid

derivative in accordance with claim 1 or claim 2., which
process comprises . '

(a) reacting 2-[ 3(S)-amino-2(R)-hydroxy-4-phenylbutyl]-N-
10 -tert.butyl-decahydro-(4aS,8aS)-isoquinoline-3(S)-carbox-
amide of the formula

15
11
20
NHC (CH,) 4
/) 25 .
with an acid of the general formula
@)
B
No (sl _C—0H
30 _ R
' III
N (@)
35

wherein R has the significance given earlier,



buLyL-dee&me7TT7EE?8aS)-isoquinoline 3(S)-carboxanm de. 30 * 4.

[3 nyl ) am no] - 2( R) - hydr oxy- 4- ﬁ ,
g“t‘m butyl - decahydr o- (4aS, 8aS) -i soqui nol i ne-
An am no acid derivative according to claim1l or 35

cIa|n12 for use as a therapeutically act#%e-substarce. -24 - 6. An
am no acid derlvatlve according to claim1 or cIa|n12 for use in the

treatnment or 0 axis of wvir ctio 7. A process fo &he
nanufactur@%ﬁ E#%%%ﬁ*%ﬁéi?%ﬂ fﬁVﬁt%gﬁr?ﬂ ac85rdance Wi th cIa|n11 or claim

2, which process conprises (a) reacting 2-[

3(S) - ani no- R)-T._t']&‘gg -4-%@% k] .
-tert.butyﬁﬁgeéé y ro-%i%g? a #ﬁgo%%iﬁﬁ? %Qngfa} ggf 8%? anm-de of the
formula 15 [ERR] with an acid of the general fornula O [ERR] 35 wherein R
has thessignificance given earlier, - 25 - - - : :

] o]
10 ' i _
N [s] s '
IV
R//'_ V.
W/
NH
15 2
wherein R has the significance given earlier,
and separating the desired Z(R) hydroxy isomer from the
20 mixture obtalned or
(c) reacting 2—[3(5)-[(L—asparaginyl)amino]—Z(R)-hyd:oxy—
—4—pheny1buty1]—N-tert;butyl-decahydro-(4as.aaS)—iso—
quinoline-3(S)-carboxamide of the formula _
25 | | N\

{s])

0 O= [s) s

as -, (NHC(CHg) 3

aby

L34



or a reactive deri'vative thereof, or (b) reducing a conpound of the general

formula 5 0 15 [ ERR] wherein R has theg ul_
given earlier, and separating the desired 2(R)-hydroxy i mlmmumﬂt“ . |
m xture obtained, or (c) reacting £ ¢ L RS
2-[3(S)-[(L-asparagi nyl ) ani no] - 2(R) - hydrox - '
-4-phenyl butyl]-N-tert. butyl -decahydro-(4aS, 8aS)-i so-

qui nolNede-3¢8) s carboxan de qf .the fqornula 25 [ERR] . with an agent

yi el di ng theﬁééﬁ‘zﬁﬁo%?&qbgﬁﬁld&“gz&&ﬁ r?cﬁ%ﬁya&’gd%ﬂﬁb%%d’,r and (d) if
desired, conkeguinglylcampomyd g@froup,mamd | 5 obtained into a
pharmaceutically acceptable acid addition salt. 8. - A nmedi canent.

contai ning an _am.no acid derivative according to claim1l or claim2 and a
therapeut i cakfly i Agéiredyciconviertimg a fompouhaf faymuldk %reatnent or

prophyl axgs ebtdihed iAtecCh PharmaeentivaldyaEptad Gl iadditfon
accordi ng tosg&%|n11 or claim2 and a therapeutically 15 inert excipient.
20 25 :

8. A medicament containing an amino acid derivative
according to claim 1 or claim 2 and a therapeutically
10 inert excipient.

9. A medicament for the treatment or prophylaxis of

—/ viral infections, containing an amino acid derivative
‘according to claim 1 or claim 2 and a therapeutically
15 1inert excipient.
20
</ 25
30



30 35 . e use of an am no acid der-i vati Ve'aécord1’-ﬁg ‘o claim1
or claim2 for the manufacture of a nedicanment for the treatnent aqr

pr m\m“““(“l!m | infections. 11. Arino acid derivatives as ,
clmj ; Li i [ 1, 5 substantially_ﬁ her ei nbefore descri bed. '
_ . .
10. The use of an amino acid derivative according to.claim \g"
1 or claim 2 for the manufacture of a medicament for the
treatment or prophylaxis of viral infections.
11. _Amind_ acid derivatives as claimed in clail_l__l_ 1,
5 substantially as hereinbefore described. - |

jv]
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