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0037082 Descri ption Background of the Invention This invention relates to

re total synthesis of certain 1-carbapenens and their pharmaceutically S

table salt, ester and ami de derivatives which are useful as

anty biotics. Such conmpounds may gengig3s2lpga be represented by the foll ow ng

structural formula: 15 wherein Rlerr] and R err], are independently

sel ect ed '?WW?'he group consi sting of hydrogen, substituted and un- 20

substltut ﬁi(éq , and al kynyl, having from 1-10 carbon atons:

cycl oal ky Tssy ok Eyé thetB(di sunhask.sxs# edtiain<YLarbdpaidniidana- theif aﬁépmea&ams C:

in thescyaeéaptableyéalt.r bty & Chrriided derivath@B vétlichNdre iuseflulngs artibipticsinSuE eopapousdsenyy

ar al kyl , generichliyrbel repregented by theyfellpwingtstruetinal fotmular yl noi ety is phenyl and t he

al i phatic portion has 1-6 carbon atons; wherein the substituent or

substituents relative to the abovegmanmed radicals are selected fromthe

group gonsisting of: 25 -.X0 halo (chloro, bronmo, fluoro) and R -OH

hydr oxy 30 -ORl al koxy, aryl oxyR?) sr® - OCNRLR2 car bamyl oxy o

-NRLR2 carbanoyl -NRLR2 anmino . 45 -NH2, -NHR1L NR1 -<

am di no NRIR2 - SO2NRI R2 sul f onam 1R2 ureido 60 0 65

R1CNR2;; ami do 2 0037082 -CO2H  carboxy
o : ]

wherein R® and R’, are independently selected from the group consisting of hydrogen, substituted and un-

. 20 substituted: alkyl, alkenyl, and alkynyl, having from 1—10 carbon atoms; cycloalkyl, cylcoalkylalkyl, and

- alkylcylcoalkyl, having 3—6 carbon atoms in the cycloalky! ring and 1—6 carbon atoms in the alkyl

moieties; phenyl; aralkyl, aralkenyl, and aralkynyl wherein the aryl moiety is phenyl and the aliphatic

portion has 1—6 carbon atoms; wherein the substituent or substituents relative to the above-named
radicais are selected from the group consisting of:

25
~X° halo (chloro, bromo, fluoro) and RT’
—OH hydroxy
30
~OR1 alkoxy, aryloxy
0
35 ~ —~0CNR1R2 carbamoyloxy
. ~ENRTR2 carb:
% é":NR R4 carbamoy!
-NR'R2 amino .
45 ~NHgp, —NHR1
—< N amidino
50 NR1R2
—SO,NR 1R2 sulfonamido
55
o .
—NHCNRIR2 preido
60 R
1" 2
65 R'CNR“- amido



- C2R1. carboxy late 10 O -CRl acyl 15 0 -ccl acyl oxy 20 -SH @

ffercapto 25 : 0 -SRl1 alkyl and aryl sulfinyl 30 O -SR1 al kyl
and aryl sulfonyl 35 0 Ii -CN cyano ﬁp i?B azido 45 wherein, relative to :
t he apove |isted substituents on R6 a P3f 082, groups RI and R2 are e

i ndependent |y sel ected fron1 hydr ogen, aIkyI al kenyl, and al kynyl, —having
from 1-10 carbon atohg™ cﬁﬁﬂﬁﬂlkyl' cycl o-~ aIyIaIkyI and alkylcycloarkyl
havi ng 3-6 carbon atons in the cycloal kyl ring and 1-6 carbon atons in t he
alkylunnlgtles phenyl; aral kyl, aral kenyl, and aral kynyl wherein the aryl
noi ety -is phenyl andcopé’ahmnhmﬁ¢c portion has 16 6c¢arbon ‘atoms; R6 and R7
are not both hydrogen at the sanme tine; when R6/R7 is hydrogen, 50 then
R7/R6-is not 55 60 Rlerr] is selected from hydrogen, substituted and
unsubstitﬁged: al kyl 5 al kenyl, and al kynyl, having froem 1-10 carbon atons;
cycl oal kyl', cycl oal kyl al kyl, and aIkyIcycIoaIkyI havi ng 3-6 carbon atons
i.n the cycl oal kyl rpng‘a&Q|1 6 carbon atons in the al kyi noi eties; phenyl;
aral kyl , aral kenyl, and aral kynyl wherein the aryl nmoiety is: phenyl and the
a|lphatICJMHtI0n has 1-6 carbon atons; heteroaryl, heteroaralkyl

heterocyc yl 65 and Reterocyclylal kyl wherein the heteroaryl noiety or the
het erocycl yl noi ety hqs 5 or 6 ring nenbers containing 1-4 0, N and S
atons and the al kyyl-Q@5i'eicjlesy have 1 to 6 carbon at ons; wherei'n the substi-
tuent or substituents relative to the above-naned radical s are sel ected
fron1thejﬁroup consisting of: .-X halo (chloro, brono, f luoro) -OH hydroxy
-OR1 al koxy, aryl oxy-SH mercapto

25

I _
-lSR" alkyl and aryl sulfiny!

30
-0
i
~SR1 alky! and ary! sultony!

35
o

-~CN cs_(ano
" 40

=Ng azido

45 wherein, relative to the above listed substituents on R® and R, the groups R' and R? are independently
"~ . - selected from: hydrogen, alkyl, alkenyl, and alkynyl, having from 1--10 carbon atoms; cycloalkyl, cyclo-
. alylalkyl, and alkylcycloalkyl, having 3—6 carbon atoms in the cycloalkyl ring and 1—6 carbon atoms in the
. alkyl moieties; phenyl; aralkyl, aralkenyl, and aralkynyl wherein the aryl moiety is phenyl and the aliphatic
portion has 1—6 carbon atoms; R® and R’ are not both hydrogen at the same time; when R®R? is hydrogen,

50 then R’/R®is not

g

P

. OH Q
55 : R
~~
60

R?® is selected from hydrogen, substituted and unsubstituted: alkyl, alkenyl, and alkynyl, having from 1—10
carbon atoms; cycloalkyl, cycloalkylalkyl, and alkylcycloalkyl, having 3—6 carbon atoms in the cycloalkyl
ring and 1—6 carbon atomss in the alkyl moieties; phenyl; aralkyl, aralkenyl, aid aralkynyl wherein the aryl
moiety is phenyl and the aliphatic portion has 1-—6 carbon atoms; heteroaryl, heteroaralkyl, heterocyclyl
65 -and heterocyclylalkyl wherein the heteroaryl moiety or the heterocyclyl moiety has 5 or 6 ring members

3
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cyano t“P!BWS“bs“t“"&ﬁ’G'B v to the gRoyeRamed e I rel at | ve to i he_ above | i sted
the groups Rl and R are independently sel ected’ f rofh
hydrsogen, al kyo, hadd (eigiorg) brommdiugioky ny | |
cycl oal kyl, cycloalk%IaIkyI and alkylcycloalkyl havi ng 3-6 carbon atons

on R

IR ikox

allmpatlc 5 portlon

het er ocycl yl
het er ocycl yl
or sul phur at

het erocycl yl al kyl
2hac rb@mdiox§ [ing nembers containing 1-4 oxygen, nitrogen*
0 erein

pydrex

or&anonr boxy late 0 45 ~ -CR1 =

havi ng from-1- X0 -car bon at ons;

g and 1-6 carbon atons in t he al kyl noieties; phenyl;

gpdwakﬁlkynyl wherein the aryl noiety is phenyl and the
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“are dahtibiotics and whigh may be 10 represented by the followi ng generic
structure (1): R7 R COX 'R O 20 25 wherein X is oxygen o
NR (R = Hor lower alkyl having 1-®@37i®82atons); and R3' is,
repr es-e.”t at ilyeeli r?a'if"I eef’ttﬁd bforeolrg{ tdhebsg{ 9 oC = 'i'esjoiun R‘Oafnd-Eygrg'- : rL’ndently‘ selected
convent | ona e o B e A st
phar maceut i #alalkyicyaiesitn, Rbhe 3-S8 kdrborEfid iy inANCcyABAIE ringPanAl 1-BScatbBR ddmss in the Alkyl -
.bi cyel i ¢ [ engidties;anhoayin axeikyil. Hrakeny, sndtaraityhg vehefeinihe iayhmoietyR§ ehm$MShgélmnici n
O T i e sl
2;0? _eegi~\i|~;gt;{‘§f: n@%ﬁb é_ %gn_ ;hg’alkerdieti v:;émteynwit? aid hgggwclic moieties hgs

carbon
0~NR1 ~ ThiS)nvéHtior BisdRrelates to the carboxyl derivatives of | which are antibiotics~and which fha} b8
0 5600R @ (PFpresented by the following generic structure (l): )
ORIV o _ .+ 'V 55 . wherein RO and R7 are
d4s previously defined; R is hydrogen or a readily renovable known = - :
protecting group; X is a conventional |eaving group and R2' is hydrogen, a
phar macewsi cal |y acceptabl e ester ety or a conventional, readily
Fermovabl e protécting. group or sakf - OnNFar®i ntermediates 1V, R2 i's as
defined 60 but preferably is an estfer moil ty defgmed-under -R2'; Rl' is
hydrogen or a readily renovabl e kr 1-ng 'group such as a ° '
triorganesilyl group; Rl and Rb are independently selected from al kyl
havi ng 1-6 carbon atons, such as nethyl, ethyl or phenyl, trityl, benzyl,
net hoxybenzyl, ethoxybenzyl; additionally, Rl and Rb nay be joi ned
together, to form-{CH2)3- to bridge the two sul phur atens; R is alkyl
having 1,6 carbon atons, such as nethyl, ethyl or phenyl. The details of

the tot a.f S WREBIR XY & 0RfgBn & N (R’ &M &redwiialky? havingQ0S £akBan dbvfis)] andeRFIlis, RPresdntdtively
rel ates to beMdctadfiaslititdgecupleomsisting df hyiragden totvantibnal Blocking groups such as trialkylsilyl, acyl and

'atons; This invention also relates to the carboxyl'derivatives of | mhicziE£D

a7’bhb the pharmagputically acceptabie salt, ester and amide moieties knowndmyife bicyclic f-lactam antibiotic
art; the definition of R¥ is given in greater detail below. _
- 30 Starting from L-aspartic acid, the synthesis proceeds via intermediates II, lll, IV and V:
36 R’ a R

40
n 1

45 ; : .

_ s R . R7
. 2° 2/
;. o | o N
lv'
" v o v

55 :

wherein R® and R? are as previously defined; R® is hydrogen or a readily removable known protect_ing '
group; X is a conventional leaving group and R¥ is hydrogen, a pharmaceutically .acceptable’ ester moiety
or a conventional, readily removable protecting group or salt cation. For intermediates IV, R? is as defined
60 but preferably is an ester moiety defined under R*; R" is hydrogen or a readily- removable known
protecting group such as a triorganosilyl group; R* and R are independently selected from alkyl having
1—6 carbon atoms, such as methyl, ethyl or phenyl, trityl, benzyl, methoxybenzyl, e_thoxybenzy_l;
additionally, R* and R® may be joined together, to form —{CH,)y— to bridge the two sulphur atoms; R°is
alky! having 1—6 carbon atoms, such as methyl, ethyl or phenyl. The details of the total synthesis are given
‘65 below. : : -



R

foe

R'a ~~~and wherein RI' is hydrogen or a

d|Iy reanabIe known protecting group; Rl and Rb ane'independently
ﬁglected from al kyl having 1-6 carbon atoms, phenyl, trityl, benzyl,
tthoxybenzyl , et hoxybenzyl and -003))082(10| nder of RI ahd Rb); R is

yl
i ndepe

havi ng 1- 6 rbon atq I erein R and RI. are
nde'l'?T"I'S"’eg't!ﬂ"eail Ll F{B g 'atregﬁ onS| s?‘f’}ﬁg of : hydrogen; substituted

and unsubsti tuted: “al kyl, 16 aIkenyI and aIkynyI havi ng from-1-10 carbon

at ons;.
atom%
phenyl ;
and th
substi
grou

cycloalkyl,7cyc|oa|ky|a|ky| and aIkyI@ycloaIkyIshEV|ng 3-6"car bgh .
in the c%gl al ki #A8(RENd 1-6 carboHsatO'_g_'- el kyl noieties;
~aral ky 1, and araldpgnyl’ mherelhhéh' q;yl noiety is pheny
e aliphatic has“1-6 carbon at ongh r&ff4 he substituent or
tuents reldfive to the . above named:.radfcal s-are selected fromthe
consi sting of: 20 chloro, brono,: fluoro; “R- = chloro;  brono,-fl uoro,

whefelRlR'3{8 Ydro§daNirld8adiD rerhdVEBIERRowHOprotdEtinEgroup Nk and4HY ard\hlitberdantly

R

NR1 YNR&iBReccfom: alkyl having 1—~8QaiiBH Bdms (phefyl, trityl, benzyl, mdthiBiBEnzyR ethdXybeRzyNGiIL 65
_ 00 3708 2—{CHMpligindecof R* andiR®); R° is alkyl having 1-=f carijon atoms, or phenyl; and wherein R® and R” are _

16

- 20

- 26
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50
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independently selected from the group consisting of: hydrogen; substituted and unsubstituted: alkyl,
alkenyl, and alkynyi, having from 1—10 carbon_.atoms; cycloalkyl, cycloalkylalkyl and alkylcycioalkyl
having 3—6 carbon atoms in the cycloalkly ring and:1—8 carbon atoms in the alkyl moieties; phenyl;
aralkyl, aralkenyl, and aralkynyl wherein the aryl moiety is phenyl and the aliphatic portion has 1—8 carbon .
atoms; wherein the substltuent or substituents relative to the above named radicals are selected from the- -
group consisting of: . . . P
chioro, bromo, fluoro, R’,

chloro, bromo, fluoro, R1 .

iNR1R2
- =S0,NR1RZ

| -NHONRTRZ |

o
-RINCRT ,

-



0 to~~%10 |l 1 -CR 0'5 . -OCR -SH, 20 0 -SR 250

-SR1 30-1 0 -CN, and 35=N3 * 40 wherein, relative to the above |isted '
substituents on R6, and R7, the groupsﬂaaﬁgﬁm are i ndependently sel ecte (U
from shydrogen, alkyl, alkenyl, and alkynyl, Having from 1-10 carbon atons,
cycloal kyl, cyclo- akdgyHa) kyl, and al kyl cycl oal kyl, having 3-S6 carbon

atonms in the cycloal kyl” rir-ng and 1-6 carbon atons in the alkyl noieties;
phenyl 7 aral kyl, aral kenyl, and aral kynyl wherein the aryl noiety is:phenyl
and the~al 6phatic 45G8%R{i,on has 1-6 carbon atons; R' and R7 are not both
hydrogen at the sane tinme; when R6/R7 is hydrogen, then R7/Rl is not so

CH . j 50 )~ or o 0 The final
conmpounds, prepared the process of this invention are disclosed and

cl ai ned inothe_follqgigg copendi ng, European Patent Application 78,101, 156.
Thus, it is an object of’the present invention to provide a novel class of
anti biotics which are useful in 60 animal -and human therapy and in

i mani mat e systens. Thege antibiotics are active against -a broad range of

pat hogens sghi ch repr gtively i ncl ude both gram positive bacteria such
ag S. aureus, Strep, pyogenes, and B. subtilis, and gram negative bacteria
such as E. coll, Pseudonpbnas, Proteus norgan/, Serratia, and Klebsiella.

Further objects of tTissinvention are to provide chenical . processes for the
preparatigp of such antibiotics and their non-toxic pharmaceutically
acceptabl e salts and pharmaceutical conpositions com 65 prising such
antibiotics. 7 I _ o :

-sr!,
25
' (o}
I,
T
30 0o
-CN, and
35
_N3 )
40

wherein, relative to the above listed substituents on R®, and R?, the groups R' and R? are independently

selected from: hydrogen, alkyl, alkenyl, and alkynyi, having from 1—10 carbon atoms; cycloalkyl, cyclo-

alkylalky!, a_.nd alkylcycloalkyl, having 3—6 carbon atoms in the cycloalky! ring and 1—6 carbon atoms in the

alky! moieties; phenyl, aralkyl, aralkenyl, and aralkynyl wherein the aryl moiety is phenyl and the'aliphatic

45 fhortl%r;/gaes. 1—6 carbon atoms; R® and R? are not both hydrogen at the same time; when Re/R’ is hydrogen,
en is not

=

50 OH . 0

P &

85

The final compounds, prepared by the process of this invention are disclosed and claimed in the
following copending, European Patent Application 78,101,156, '

. ] Thu_s, it is an object of the present invention to provide a novel class of antibiotics which are useful in

60 animal and human therapy and in inanimate systems. These antibiotics are active against a broad range of
pathogens which representatively include both gram positive bacteria stich as S. aureus, Strep, pyogenes,
and B, subtilis, and gram negative bacteria such as £, coli, Pseudomonas, Proteus morganii, Serratia, and
Klepsiella. Further objects of this invention are to provide chemical processes for the preparation of such
antibiotics and their non-toxic pharmaceutically acceptable saits and pharmaceutical compositions com-

65 prising such. antibiotics. '



37082 Detailed Description of the Invention The process of the present
venti on may conveniently by sunmarized by the foll owm ng reaction di agram

DI AGRAM | too O H HO2c 2 NH2 15
, R002C~~C COR 202 R-ozc~;:0m?9326 ~~~~~~~~ 30 40~~~ 3s | .
3 nO~~ ~r‘|~~~r‘;‘5f~th . .H.50 5 55 60
0 sges'glgf the nﬂn%&en{eﬁﬂmb\) Buneralgrized bysthe following reactlon
SRa SFg,, <=Si ( .
DIAGRAM | . |
10 | COH . : ' : -
Hozc/Y | — S : C,
NH, : : '
15 - 1

o . oo
R°020/\(

NH,
2
25
OsR°
30 ' 2
- g7 NH :
s ' - 3
45
: B =
50 N , . .
(o] H 2
. .
55
60, . e
6:
65



8 *25 5 SRa 01* R

R7 sa RT SR 40 0S>NR

Si (Rc)3 10 45 R a 11 55 6Q C2H. 60 12 65 9
0037082 DI AGRAM | (continued) R7 * 2' g 037 08

R6 .----- 15 DIAGRAM | (continued) ~ ~~~~~ee 2' 14 20 Reo R~~~~~2 25
2 0 15 Co -

10

15

KA

- 25
20

35

50

s o ’

55

65.
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¢)R 300 9 3
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R CO2R2 R8 13 10 0



7R6 . - ~0 R6-2" 36 ' R6 "at CO2R~~~QR
T ~~~0 16 R7 40 R6 t;3[CO2R2C2 45 17 ~7 .R>C0cR R ' 8
~2' 0 C2 55 L 18 R7 60
88R8 COOH 0 65 10 0037082 | n QORF0B2 ative to the above di agram .
L-aspartic acid 1 is esterified according to well known procedures. '
- Typi cAIAGRAM {{gonginugd) yent such as benzene, toluene or chloroformis.: treated
with an esterifying pagent such as benzyl al cohol, nethanol, ethanol or- .
i sopropanol, in theRpresence.of p-$oluene sul fonic acid, HC, HBr, for\=t
exagple at a te _ fréifief to 11_0C fon.froml to 24 hours to
achi eve the desired|{s taBl i shnment and hence protecti-on of the carboxyl
- functions. Thus, F?E i s any-conveni ent carboxyl protecting group such as
~ benzyl, nmethyl, ethyl or isopgopyl. The resulting species 2 in a solvent
‘sucfp as ether, THF or DVE is treated with trinethylchlorosilane, for
‘exanpl e, followed by t peat ment wth Et MgBr, MeMgl, [err]MBr, t-Bumgd, for ,
~exanple at a tenperat@e of frgm-40 to 50[err]C for from1l to 72 hours to -
provi dé azetidi nonﬁs. 5 on of species 3 with a reducing agent such as
NaBf#4, in a solvent sufph las te. netheanol, et+amotr—or isopropanol at a
temperature of from-O K‘l‘)"40[é:r°r2-C-for. from1l-to.6 hours provides 4. (For
pur poses here, the synbols: Et, M, [err], iPr, and t-Bu stand for:-ethyl,
methyl, phenyl., isopropyl, a4 tert-butyl, respectively.) R '

B

20. .
.. 7 . . -
R o :
25 t :NI HN.Z :cozﬁ . _
| 15 : o
30 : R7 T
R --—(_ I .
. o 2 e
35 0¥ . o
-y S
40 .
R A" r*
V—.N ‘ coR% .
- o - z ' .
“ A -
W
50 Rs - . SRa z
. —
: °4r—-N COZH
56 | | 18

&5 : 1
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sul fonyl chloride, nethane sul fonic anhydride for exanple in the presence
of a base such as Et[err]N or iPr2Net, followed by 1s treatnment with a
stoichi ometric to 5-fol d excess of sodP@3788%e in acetone yields 6 via 5.

The transfor matih QRrdd reiétivaSthahd hisE s, RlaBlaRfc! dcd) Y QteRRdd Sobrbinkb Wi TRY
be a tri or gaposaduneh. Typicallp 1 in HddtBntaGichias lbbﬁzh‘ﬁediolmﬁ%w |lcRlbroYdrm is tre:t;dlcv%\f: an esterlfy:’r:’g‘.
t - but yl-di phe !ﬁUF s, benazy| aﬂmwrytemdnyll chans isoprgpahiolipttieydresshcg lof p-oluenesyiféiic acid,

3, 4- dvmet E? °"2%’§5‘ij;‘ !?% @ture\?flf fot! @tf%dm%' Etop%é'Pé'F ﬁcg@h.emm de:wec:
typically 1 | gé%xw%b gnvenient carboxyi

di met hyl f or rrg'rﬁardé"ﬁ: g;%ﬂtmwa{eu R e Sﬁ’éwﬁ?“ g ey ey
with a 20 si MgMgit OMgBlagmMgCSllﬂ-haxﬁﬁplé atbu"embdhtmtdﬂﬁ'hﬁ 0180t ?H?'Q'om 1 to 72 hours to

t-butyl di pheP@Y'%?Q‘FW# &rl’@dmﬂon ofi myllvuﬂhlacradusnb agent suab aN4BHIIICE 8divBhEsudh as

from -200C% @o PfS‘Fl:'ereP ‘ﬂ% i:r EEFM‘Q feof fram|-11@ taA0CSforfram & fo Ghdussszovides 4.

as triethyl - b Man? @Ft'laﬁf'd%&f(? ‘@thyirmathyly pheeyldsaprpylo nd

7-+ 8 is acco daﬁm ob!f u{ Edht S1@h s inibti1eh® chiSitde ot UsHEL, Afithl ﬁ&tﬁﬁﬂygrf&fyp El'ﬁtn'lde,

di nmet hoxyet haﬁear@rsutﬂurmdn dtitié r exantple ia thedirdsante ®ha &8 8udhCa3 |ELN oF FRINES BNbWEL

the foll ovf/F ngPe ‘?“Ellc’t F§°'°'29“8P&t°/5'f @xqeja(f sEiRim B!@\de& cﬂpeervl%l Y wihSr ei n M i s

o el g LN aa%lz Tt R

to 0OC and f ra)ml\ﬂn&uéloasddl @h\ifdrma onifrile, thBanfethy aéﬁpﬂd}arﬁﬂ@Gﬁt@ﬁaHyéroﬂHﬁ heéd
prior to &"EId-‘f"V'FW agént sudhs t-bu t\ddlﬁ'letbvlcﬂlﬂireﬂlbmanbut\ﬂdlpliehﬁcmbresﬂane or triphenylchlorosilane,

or ganot hi onol} 25?53 fdm fram$ibrto] hfghdyaasetfs pessenge of a base such as triethyl-

n-butyl-lit h?rﬂne Lﬁ&ﬁ:ﬁﬁﬂem ihed ﬁi:k'aﬂsa R in sor\'/ s such a tetrahydrofuran,

di i sopr opyl admekao)& or Eieﬁ.whtfhbmthl séﬂ d%8 “follo stru
di al kyl at@e at ring position 3. AlKkyl atlon of 8 prow des 9. 40 T y|3|

is treated with a strong base such as |ithiggwn diisopropyl am de, | |th| um
2,2,6,6-tetranmet hyl - piperidide, potassiunrhydride, |ithium

hexanet hyl di sil azane or phenyl |ithi um M¥c&8R3l vent such as tetra-

hydr of ur af® ( THF) , . hexanet hyl phosphor ani de, \ﬁéﬂer or di met hoxyet hane, at a.
tenperature of from-800C to OC whereupon t al kyl ati ng agent' of choi ce,
R6X0 is added (X err] is chloro, iodo or brono); alternatively t he

al kyl ati ng Lat or <an deh
et ono. Lot 1 areasaahe o ds b gt i b el B e b g o

desired, di aI kamtmpemﬂm tb@genuiy plepared) bidrne akdition 1HF &:bbt)’até £B& @bdréntionfhe di-
al kyl ating ﬁl ogganosilylnpthanecy -ém stering aseduch B¢ orbwtyidithiuna rebatyliietium, ohenyi-

relatlvetofq' P cgn also be established - by direct
acyl at | Onm%ﬁ&"g%n% rﬁfé}?ﬁ; gtanqae mono %k\gft tﬁ%{n 3 Al sfggt %E;zne::ysl-

Bl Giehi
i m dazol e am}deﬂﬁldagoﬁﬁﬁgﬂﬁwﬁde&rﬁuuhﬂ&k igd¥kan ey lﬁt}? SBMeth tra-
det ai | ed dedwdrp tanéTHthexamethvlowohrudara etharcdn dfntuth tians, a tempéritgre o &ﬁl’— 0°C

and R7. The t? F I“i'esaﬂ"V . ;!rt‘:’@ tﬁéﬂmcaﬁs’?es as'ﬁe%i%(éihumoral ikgd cxtbranp )aglyg:‘atwelv
for estahlsi $hy e E 'I’ﬁaﬁtﬁ" asgazcotaldphydeltg
(this will b@eﬁtﬁ.fgeﬁer ot ::Q; Sce es'f 8'8"“6 gt s?‘?@'ﬁfé OBY 1 sbtaised e 9 by
bel ow, Whl ch i Fheehvantsl &Sl;bhﬂiﬁen&ﬂ)dméiﬁatﬁﬂ relative to final, bicyclic structure) can also be established
g by direct acylation using an acylatmg agent such as N-acyl imdazole. Such N-acyl imidazole acylating
50 ;:aggl?stzl :;'e;;s;:z 't;?low Also given below is a detailed description of this second approach for

The following list is representative of useful alkylating agents for establishing R® and R?, accordmg to

the above scheme: 8 — 9 — 10 (this will be referred to as Scheme |, to be distinguished from Scheme II,
below, which involves acy/ation):

Treatmgnt of 4 in solvent such as nethylene chloride or CHC 3 wth nethane @
¢

. e

55

60
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65  0037-082 ALKYLATING AGENTS 5~ CH3CHO OCH2CHO
' -:,phenyl to OCH2CH2CHO 15 CH20 CH31 20- ACH2Br 25 CH3COCH3
Br CH2 3c- CHEIl Br 35 3 CH3 40

OCH2CHO Cl 3CH21 45 (CH3) 2CHI 0037-082 :
2 50 N3CH2 2CHO-60 RO2CCH2Br . . - . . .. R.= CH3, benzyl
p- nltrObe|‘1"EC&E"\§&Gl\fggl\‘i(‘:Ei CF3CF2CHO 12 . 0037 082 ALKYLATI NG AGENTS
(continued) 6.5 - -+ RORCCH2€EHO - L B - R =-CH3, benzyl

- ni.t r obenz { CH3 CHO , o010 - o : "

gCHCHO -+ - = phenyl |
@CHoCHpCHO 7 _' ' L ,

15 CH20

K3

_“Cﬁbl._

% CHyCOCHg

30

. 35

CHyCHol
" NgCH,CHO °
55 _
Me,NCH,CHO
g ROoCCHoBr R = CHg, benzyl, p-nitrobenzy!

o CF3CF,CHO

12



CH3( CH8) CHCH2CHO, 15 CH3CH2CHO, - 20 ~ CH2=CHCHO .20. 0 25
CF3CHO > -CHO .30 D CH2CHO CHO 0 [(CH3)3(C] (CH3)2Si OCH2CH 40~~~ . F2CHC~ H
45 0 FCH2CHI - 50 CHO RQ 55 fCHOD itl C ~

R = protecting group 650 OCHCH2CHO C02 ROBY Q825 5 renpvabl e known car boxyl
protecting gr oUALKYEATING AGENTES(EdhkinuediS 01 o .

0037082 As nentioned above, the 6-substituents may also be ‘established by
acyl aw;gn. Utilization of such acylating agents may be denonstrated in.the
fol | owng sranner wrblcarpgabd to a pref erredust adnkdiNung inter- nediate
material 10: OH to o0ty . Hg» Ré"*'gmt%edzpl b

R~~~ ~~Si (Rc)3' 16
CH,CH(CH,)CHO,
70 - .
. CHg3(CHg)CHCH,CHO,
_ 15 .
20 CHy=CH-CHO
0 '
PALN
26 CF4CHO
D-CHO
20
D—CHZCHO
35
CHO
_ I
0
I
FoCHCH
o ;
. o}
|
FQHZCH
b0 : CHO
“"‘ f
55 “RO - - B |
@ . T Rzg'protec'ting group. - . o
60 I A SR
COR . -

65 Ris a removable known carboxyl pfotectingj group, such as benzyl. h

13
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10 wherein R 7 and Rl' are as defined above. R is defined relative to
definition of Rl and in that sense is the 20 bal ance of .the previously
e t|f|ed group R6. In gther words, for purposes of this definition

- = R An especially prePQ3Z®8&terial 10 is when R is hydrogen

| ZQSOEd e ‘E%"Eii? SR i Qi 0 =

téal 10: o
SR8 '~~r.~~t SR L DR SRW ot
RRb % 6 - | Sttf R b 45 74 0 Si (RcS
'3 ( cR Si(R)3 OH. , 9" : -
: 50 The alkylation 8 - 9, Sch rreHI, is aggdnpli shed .as previously
described, by treating 8 igs’aSok - ch as tetrahydrofuran,

di rret"hoxygt hane, diethylether, he t Qyllp¥8Sphoram de, at a tenperature of

. from-100 to -200C with a strong u¢h as lithiumdii sopropyl am de,
~_l'ithiumhexamet hyl di si | azi de, ?hl um 2, 8i(895-t et r amet hyl pi peri di de or
pot assi um hydri de fol |l owed by the addltlon of an equivalent to 10 -fold-
excegs of an al dehyde. Thi's react|o¥ %I ves a mxture of -i somers from which
the desired trans-R form9 (or 10) 8 %e conveni ently separated by _
chr omat ogr aphy or crystal lization. I ntermedi ate 8 nmay proceed -

dlrectl Jn |c abO\ﬁe ;c It

' oV ls

o b Tﬁ%ﬁm e S ol

-NDr e eqHRY Aneed e‘éla préfe: ﬁatsm o &Swhen lis WPdbiglrd S KPP InfekHyf) Basi aIl hdﬁm'
hexamnethipdrbx}i B speaies tare piepiredisncardidg €y e fatibwiagedhbmb:pi peri dide, in a sol vent
such as tetrahydrofuran, diethylether, or dimethoxyethane, for exanple, at
-a tegperature of from-100 to -200C with an acyl ating ag’ent such as N acyl

I mdazole. Addition. of the 8 plus base mxture to the acylating 65 agent is
preferred. 14 . 0037082 Represengé}_;éﬁée"acyl ating agents for this schene 8

9" 9 are listed.below. 0 U. —_— _ ." N
30 : T : .
D : ' sr?
" ' _m.sab
. - o= Si(R%,

| OH - | ,
o /l_ SR: | ' " . _sR®
. ? ~ . .
T 0?7 M siRo), | ' ol_ NR siR9),
9 o 9’

50

The alkylation 8 — 9, Scheme ll, is accomplished as previously described, by treating 8 in a solvent
55 such as tetrahydrofuran, dimethoxyethane, diethylether, hexamethylphosphoramide, at a temperature of - - -
from. —100° to —20°C with a strong base such as lithium diisopropylamide, lithium: hexamethyldnsalaznde,
Aithium 2,2,6,6-tetramethylpiperidide or potassnum hydride followed by the addition of an equivalent to 10
fold excess of an aldehyde: This reaction gives a mixture of isomers from which the desired trans-R form 9
{or 10) can be conveniently separated. by chromatography or crystallization. - .
60 Intermediate 8 may proceed directly to 9 as indicated above, or it may take the cnrcuatous path wa 9.

- The direct acylation, to 9’ is accomplished by treating 8 with two or mare equivalents of a base such as
lithium diisopropylamide, lithium hexamethyldisilazide, lithium 2,2,6 6-tetramethylp|per|d|de, in a solvent
such as tetrahydrofuran, diethylether, or dimethoxyethane, for example, at a temperature of from —100 to
—20°C with an acylating agent such as N-acyl |m|dazole Addltlon of the 8 plus base mlxture to the acylating '

656 agent is preferred. . :

14 .

w v
&7
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15 10=~ RC.-H CH R6CEF CF2H, CH =CH 2,, 20 Further with

respeCt to Schene It, the reduction, & 9 is acconplished by contacting

the ketone with a reducing agent such as_potassi-um

tri(sgec-butyl)borohydride, Iithi umtrp(Qig y!)borohydri de, sodium 25

bor ohydri de, g}eyématnw &(,ﬂﬁig%w@fohms\:ﬁémJnlsumsfsveﬁrsied%e@w i thium

al um ni um hydride 1n"a sol vent. such as diethyl ether, tetrahydrofuran or

toluene at a terrperature of from-780 to 250C.- The reaction can . - -

convem/ently be cond d in the presence of an added conpl exi ng salt such

as pot assi: m i odi de esi-um brFSmCEB clich, 2 chi mé an 40P G PCHur esol ved 9 -
r

(cis and trans) may" lzed to reduct Fon to 9-as |nd| cated 30
above: OH 35 36 RB' . 9w,
> R6 NRL 40 The oxi datlon |s accorrpl i shed W|th an oxi d| Zi ng agent such

as di pyrid?ne chromium (V) tri- oroacem>_ .
anhydrl de- di net hyl sul f oxi de cH'Szl'am n&pyrl di iHad chromat’e, acet ic .
anmhydri de- di nethyl sul f oxi de ‘a solvent such as nethylene chlorlde or
acetonitrile, at a tenperature of from-78 to 250C for fromb5 mnutes to 5

hours.. 4% -quvreturntothe_rraln course - of -reaction, DIAGRAMI and -
t'ﬁetransformatlolh 10-. 1. ~The transformation is a rrpllshe treatlng
10 in a solvent BQKS@HQGH tRaesy ,, @F@anolcﬁ =Sy opar Of WA
tenperature-of fromO to. 8OCW|th a Lew s aC|d such as ner.cur chl orlde

silver tegaafluoroborate or thatliumtrinitrate. The oxidation 11.- 12 is
pref erabl y-.achi eved wi.th a 1.0 to0-5.0 fol d excess of -an oxidi zi ng agent

such as so m CRlPERAREERER &) Schéfd Ifthe RRIARRE! C> SIS hétomPIKRSALYRONtEH O Kionwith
pertrifl uor eoeduing @get buth ab Potassiuon tritsad-busyibbrobyiridd llithiuof tnl(satp-butyl)borohydnde, sodlum

car bont et #saciotabydride. sodiumtrismethexysthery) a‘%!'"'ﬂ“t'wm’e ro& {i ‘El‘P'“
for from 0. u¢ gtmrpgéir m Pt tglyenp-st a t e ﬁ,f'f? eﬁrﬁ% geﬁﬂ

12 with 1, 1'°% E%Ym,gg ”35 6'? pfre“"cg)?aﬁ'f)fd S ven suc
t et r ahydr of Ur aj,a sithilde V%H%@dl‘@d Qlicid MY traid) may beémﬁie&tdﬁ' ﬁ:r@é‘duétroﬁ Qastmnlcated

500C, fol yovamaveby 'ss t'he addition of .0.5 to 3.0 equival ents of

(R2' 02CC|—|2C02)2|\/g .at a tenperature of fromoO to 50C for.from1l to 48
hours. R2' 'is a readily rempvabl e carboxyl. protecting group such as

p- ni tr obenzyl - or be '2y| It shou}d ‘al so be noted that R2' may be a

phar maceugd cal |y acgept abl g “noi ety; such ester groups are repre-__.

sentatively nengpPoned oW, _4DIVF is di net hyl § or mgm:de. ) _Remgval o
protecting group R nri14) may be acconplished by a variety of knovvn

procedures 60 such ae---ydrol ysis or hydrogenation. Wien RI' is a
triorganogjlyl group (for exanple, [(CH9)3C] (CHO)2Si-) renoval ‘is

typi cal |y accomsd éxidagéh i Vccdtiphikhed wihl &0 bhGdifiylagahtysutisasidipyliding BhromiE (VB Bkidé We-h
as met hanol, fluetohcetio| anhydride-dimpethyistifaxide-trietlivorinee myridiivi,  dichrorate, pacetice ranbydoide-
an acid suc ‘%3"‘“%}5%’5‘?%‘ BF‘P"@ °*§‘Eﬁ"l‘§§'i“4'*t5‘e chipridejof acgtonigrilg. é'rﬁ)‘é'i"a‘t'fﬂ‘@ opfrom 380

to 100C f 9; mv theﬁ m course of reaction, DIAGRAM I, and the transformation 10— 11. The
transformation is accomplished by treating 10 in a solvent such as methanol, ethanol, isopropanol or water
. at a temperature of from 0 to 80°C with a Lewis acid such as mercuric chioride, silver tetrafluoroborate or
P thallium trinitrate. :
’ ' The oxidation 11— 12 is preferably achieved wuth a 1.0 to 5.0 fold excess of an oxvdlzmg agent such as
so m-chloroperbenzoic acid, peracetic acid, hydrogen peroxide or pertrifluorocacetic acid, in a solvent such as
" - chloroform, carbontetrachloride or chiorobenzene, at a temperature of from 25°C to 130°C for from 0.5 to 24
hours.
The addmon 12 —» 13 is accomplished by treating 12 with 1,1‘-carbonyldimidazole, for example, in a
solvent such as tetrahydrofuran, dimethoxyethane or DMF, at a temperature of from 0 to 50°C, followed by
55 the addition of 0.5 to 3.0 equivalents of (R¥0,CCH,CO,),Mg, at a temperature of from 0 to 50°C for from 1 to
48 hours. R? is a readily removable carboxyl protecting group such as p-nitrobenzyl or benzyl. It shouid
also be noted that R¥ may be a pharmaceutlcally acceptable ester monety, such .ester groups are repre-
sentatively mentioned below. (DMF is dimethylformamlde)
Removal of protecting group R" (13— 14). may be accomphshed by a variety of known procedures
. .60 such as hydrolysis or hydrogenation. When R" is a triorganosilyl group {for example, [(CH3)sC] (CH3),Si-).
: removal is typically accomplished by acidic aqueous hydrolysis of.13 in a solvent such as methanol, .
ethanol, tetrahydrofuran, dioxane or DMF..in the presence of an acld such as hydrochlonc or sulfu ric, acetic
at a temperature .of from 0 to 100°C for from 2 to 18 hours.
. It should be noted that an otherwise identical deblockling can occur at level 10, 11, or 12. Thus, when
65 R' = H, the chain elongation can proceed directly from 12 to 14. :

. Ak
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. Shoul d be noted that an otherw se identical deblockling can.occur at

" 10, 11, or 12. Thus, when 65 Rl = H the chain el ongation can proceed
ectly from1l2 to 14." 15 - 6 0037082 The di azo species T5 is prepared
14 by treating 14 in a .sol vemoamezas CH3CN, CHZCI 2 or THF, with an

' azrde suc -carng benz az olue nor
T Y} nt
e g S A R e B
pyridi rpﬁesﬂ'fce earc hyl ine, pydinelor (QHINHR Hfr&n a.to °c s 1S

~ t et r ahysirabydusfaran.) - Cyclization (15[ err]-i 16) |saccorrp |shed byt reatdng
15 irf as ocw@zm-qu&»aguammdmmem 16rn aepwenta-tchas t’wrtalveneer BHF. praom

I - i

_ KU dg' bonzehe] eoRlor wetnyret et syﬁh;hemtrbm 1R 0-026°Q GEORF
i rradoa‘tOAng Beetathl ough a pyrex frIter (a wave | ehgt h greater than 300 nn)

in a sol v@rﬁﬂb"%ﬂ@n* efJoay @ﬁmtx lfo ?ébl;_ aeylg tﬂgahetlfo @ﬂ*‘tit"% pithef  fr .
0- 25[ el ;% i“g; 4 ‘ﬂ L‘t%f  adid %?ﬁé‘ff’é’ Lﬁ%ﬁ? SE#Jﬁ?N of ¢
| eaV' NQcidl'a nyl 1 'éMioride; :

h 18 wheimX aaCtﬁ at:maegonama rliav toﬁﬁnqosdlﬁ Wkﬁdv,eﬁﬂit Mhﬂsu&ﬁm xy, -
' anh dr |dd:ben mphoru es[,wlmrgup;mhd:ha blisbied by conventronal procedures and are

2, 4 6- t“re' eneraa Fh tfé‘""%'?w& eengustaddn azofvgnt

ey G O BB I S B 2 L U

chl Ok ﬁ‘our4 eU&QﬁﬁH fxﬁ)ﬂ e@fate @ cdn aIsB ﬁé?daaﬁ)h'ﬁélly I&Uh%o group

chl or i dssstafiishedtyttreating X7 with dHa aerrrgegm h B0 PEIR OLABE, @ONBEE, SrivkdlyidoidRiniene
sul f onyl nt qyctn B$ £8h eﬁ';idcélmrf'ﬁtf_fymwy Prederph@hyllpbﬂ)stph@swlﬁopmlemvlhmme o
-l'eavin @%%3’ ‘é‘ﬁ*’#"@“'@%ﬁqﬂ'ﬂ? Bt j{ ona d a |
wel | zm i n.,rm\ o mette Ehzbﬁ f&tart ?Sm eﬁ, h §avr ng

gr oups jeht to?exé‘daﬂ ﬁh GrchplartreSgahtMERE; vilidfath ﬁl’Ss tedHBBver tﬂéb nceiQlogdal trile
~or di meudmdsfsdﬁmvwogmrcaﬂbbﬁtqa petashmecad:ionare,baeevlaniohonadlrscbmmtethylamme, ata
~ propyl gr"{%raa%; #ﬁo%w:ge C';;’f rFe 'aerrnmdtSeWh thﬂfpg?t? hv@rmetaertorapcondarv
- tenpgy 5§ rg‘;(tﬂ @ ! R eavi ng
gr oup n;“, WD) 30 Co-titeo ar»ooh cié'%‘:c?r".‘é;“'rﬁm“&ét' g?éfd? ] Ei! ’.broup

| s est astHER nb,ys Ms:ea‘ut: bfdfardd’ by/trdatin g':th ahingmdrhérEedtan GeIRb pebishbe GF3h tdder r ]
03PBr 2 acig¢ é)ﬁr)r@@lmﬁe msemea# ybase §iich ps stvdiumrbicarbowhte ersodismndiydmgid& Ao Rent HBCN or

. THF grueasslicxanes agyiegus agetpsy e o 25° for from
et TR e
18 is is 18LEEE labtdmpl shbd"'b\ﬁco‘h n‘t"SrEHl pr% re8 Sudh! 43°68I08lysis or
di met hywdregenstiondtypically 18iinvatshlyérs slidhaasi dibxaneaeaérathiahdl ior Getraliydrofuran-aqueous di-

hexarremtyrspmwmrsamqmmwsqma | ssteaated uo@eramvap dsmere of fored @@ 4etmob-ent t

| .- exce®s P : n pal dlw
- above, ré mr r&l%,%gett?sg 'ﬁt‘ ranf;l g%%ﬁu%rfé@gg rgjd f hort%‘()shsa‘fvge"%g

pot assi um carbonat-e, trirethylamne.or | sopr opy et am ne, at a-
' terrperarttmumctiorioffthomaaeecmrQSC for from1l to 72 hours Vhen R[err] is
substd tuted by a prinmary or secondary am no. group, f-or exanpl e
--CH[err]CHZNHZ gfhe neercaptan reagent may be reprRsented as : ' :
HSCH2CH[ err | N r exanpl e; whssei n Rl err] I:‘lss \Ji |y renovabl.e 2
known N-pr ot eBt OYp._guch as-p-nitnobenzyl oXy- srf - C2PNB) or
0- ni #r obenzyl ox The specifically illust X ,rcapt an reagent,
HSCH2CH2NHR[ er i, i's gprgoal |y prepar ed by treating the
- in the presence of- t h&O2fsired aci d- chl oride in the presefce of ' a base such*
as sodi um br carbon-ate" or ‘sodi um. hydroxr de, in a sol vent1 such
&6 _ R |

Relatlve to the foregomg descrlptlon of the mventlon, suitable reagents HSR® utrlrzed in the trans-

formation 17 — 18 are listed bélow. The fist is arranged accordmg to structural and functional charac-

. - teristics of the thia'side‘chain —SR?; annotation is provided where necessary. The thia side chain of choice
60 is derived from the cofresponding mercaptan reagent HSR‘ When the ‘mercaptan contains a functional -

© 7 group which might interfere with ‘the 'intended’ course of redction, the offendmg group is covered. For

‘example, when-a basic nitrogen‘group is encountered (—NHR or—NHz, for example) itis usually protected

by acylation (e.g., —CO,PNB) and when a carboxyl group (——CO:H) is present, it is usually protected by

esterification (e.g., PNB ester). Such protectlon also’ facrlrtates in the purification . of products 18 by

65 chromatographic means. (PNB is p-mtrobenzyl)

16

2roet hyI mercaptan =



as aqueous di et hyl ether, aqueous di oxane or aqueous acetone, at a
tenperature of fromO to 25[err]C for from35 0.5 to 4 hours. The foregoing
nmer capt an reagent, HSR, and neans fong':$§7 @ecti on, is sinmply

il lustrative. \'xl'lt;e _cla?ss of t%;li t ab[me; mgker&f ‘eagents is representatively-
descri bed be { PIRRP AR IR wibereifithé isf i-rialcarderbhiRg, el dighigit B i [
acconpl i she l%"y'%%&&’?ﬁﬂ“ﬁf bnbsangheds such as sol %:Q;I/si_ s@o?‘a’n;" cv_ca.)a“(eny"sor
hydr Qgenati on. Typkampileg 18 in a sol vent such as di oxane-wat er - et hanol or
t et r ahydr of ur an- agueous—di - pot assi um hydrogen phosphat e-i sopropanol is
treated under a h)qgé,g%en pressure of from1l to 4 atnos- 40 pheres in the.
presence of a hydrogehation catal yst such as pall adium on charcoal,

pal | adi um hydr oxi de or platinumoxide, at a tenperature of fromO to

50[ err] C dor fromH86#8Hzo 4 hours to provide |. Photolysis, when Rerr] is
a group such as o-nitrobenzyl, for exanple, may al so be used for

debl ocki ng. | ntroH8eithlaCdd the Thia Side Chain .45 7~~~~~m~~~~~~~v R7
n- R. R B6t HSR . 60: ra D '
02R : ~~21s  HSCH(CH,) ' _ o 2' . _ 65 _
1% - Rel_at?ee to the foregoing description of the invention,-

sui tabl e r-eagent SH&@F{% tilized in the trans- formation 17-. 18 are listed
bel ow. The list is dr#dfided according to structural and functional charac-
teristicgpoof the thia side chain -SR annotation is provided where
necessary. The thtSr@®EHain of choice 60 is derived fromthe
correspondi ng nerca fan reagent HSR8. Wen-the nmercaptan contains a

functi onal group' whiCh might interfere with the intended course of
reaction,, the of fiquli BgcBLpRUP IS covered. For exanple, when a basic
nitrogen group is enéount &red (-NHR or-NH2, for exanple) it is usually
protected by acylaticgn (e.g.., -COgPNB) and when a' cai rboxyl group (-CO2H)
is present, it is ugually protected by esterification (e.g., PNB ester).
Such pr o}oe_cti on Hissgc-+egd litates in the purification of products 18 by 65
chr omat ogt aphi ¢ meads. (PNB is p-nitrobenzyl). 0037082 1.) Aliphatic

Mer caPtans: HSR wh&Pgin RI' is 1-10 car bon al kyl, cYcl oal kyl, ‘al kenyl,

cYcl oal kenyl, or al kynyl; R ray be branched or unbranched, EXAMPLES HSCH3
HSCI—IZCI—BasHSCI—IZCHZHB-B-(f * 15HSCH( CH3) 2 HS( CH2) 3CH3 20 - HS-CH CH2CH3

40 - HS

| H'S_Q

45
é.- . - : .
: HS
56 HS—CH,
_ HS'-CH2-0H=CI:~I2
50
HS—CH,~C=CH
65 HS—CHp—C=C—CHj4

17



B. R5 o HSCH2CH( CH3) 2 CH3 30. HS-C—CHSO—BHS—lHS4OHS
G 'HS 50 56 HS- CH2Q HS- CH2- CH=CH2 60 HS- CH2-,CH=C(CH3) 2

4S-AH2- C=_CH HS-CH2-C. G- CH3 1.7 2.)SubstitutedAl i PhaticMercaptans: HSR
wherein R8 isa 1-10 carbon br anchmoarmr anched al kyl , cycl oal kyl ,

al kenyl lhon L EHe

. ORI, m%?a%%}kﬁffw %ﬁﬁﬁ%ﬁt% o %Qﬁf{@ g"ﬁ%ﬁ"‘" Eﬂ“ %ﬁ%fga'@ﬂa\w
CONHR1, CONR1R2, CN,

0 SR1, SRi, SOZRl SOZNHZ oSOZNIvdRI SOZNR1R2 NHCRl 20 0 0 e
0 NH H% 2NHCNHR1 NHCNRLR2, NHCOR1, CNH2, -
. ONHR2, 25 Wneer"noﬁ % %N'é‘% OChR ‘B NH2o WSRY, defined rel ative to
substituents on Ra. Preferred substituents are basic ni trogen containing
groups. EXAMPLES . 0 g35 : HS( CH2) nOR1 : . .7 . n=2-4R

= H ©cHs, cH3 0, . | ] . '
NR1RZ, CRY, COoH, COgR1 CONHg, CONHR', CONR'R2, CN,

[

15 ' o ' 9
srl, dn1, so,t, s SO,NHR', SO,NRIR2, NHOR,
+ SR, S05R1, 50,NH,, SO,NHR', SO,NR R, NHCR',
20 . - .
o . 0 ?I) -' fl) rlsle TR‘
NHCNH2, NHCNHR1, NHCNR1R2, NHCOR1, CNHp, CNHR2,
25 .

whaerein R! and R? are as previously defined relative to substituents on R®. Preferred substituents are basic
nitrogen containing groups.

%0 EXAMPLES
35 HS{CHy), OR n=2-4, R! = H, CCHg, CHy
0
40 - 1 1
HS(CH,), CXR n=1-3, X=0, N, NR!  R1_H, CHy
w HS(CH,) NH n = 2-4
. | ?
| | o .
HS(CH,) NHR ! n = 2=4, R = CHz, CHaCHg, CHyCH, CHg, CCHg :
50 o ' : S B
HS(CHp) NR1R2 n = 24, R1/R = CHg, CH,CHg
55 } CH3

HS—GH—CH,NH,

60 . CH 3
HS—(|3—CH2NH2
65 - CHg

18



HS( OH2) NCXR h =13 X-0, NH NRL RL =H CH3 ?/{3
HS( CH2) nNH? N =.2-4 0 HS(CH2) nNHRL : .z

2.4 Rl OH3, OH2CH3, CH2CH2I CHB, 1 CH2) NNRi R2 o~
= 2.4, R/F2 = CH3, CH2CH3 56. B037 083,17 & H 2o 60 :
CH3 HS: C- CH2NH? GEXAMPLES (continued) - CH3 18 0037082 EXAMPLES (conti nued) '

5 —OF3 FS CF2-OR NH2 10 CHB HS- CH2- G- NH2 OH3 HS- CH2CH2SCH3
20 HS- CH2CH2NHC (cH3) 3 25 CH3
HS- CHR-C- £H2NHRL CH, . R H, CH3, CCH3 30 CH3
HS- CH2CH2-NH 35 / CH2 , 2{~2~~ 40- HS-CH2CH2-N - = -
N 3-5 (CH2)N 45  {S—GH.~CH—NH 2NR1R2 HS- CH CH2NRIR2  RL = H CHB; R =
H, CH3 50 HS-CH2- CH-CHZNHRL RE H, CH3 NHRL -

10

. 'CH3

. HS—CH,—~C~NH,

1 |

CHy
| HS—CH,CH,SCHy -
20 .
HS—CH,CH,NHC(CHg)a
25 CHg : : 0
HS—CHo—C—~CHoNHR 1 | R' = H, CH3,CCHg
30 | CHs
35 ' - '
Chly |
- HS—CH,CH;—N_ | . n=38-5
(CHy), -
s - CHoNRTR2
HS-CH-CH,NRIR2 - R1 = H, CHg; R2 = H, CHg. .

HS—CHy~CH—CHo,NHR1 R1=H, CHy

« B

NHR1
5
HS—CHy,—~CH—CHyoNH,
I
OH
60

?HZNHZ

o HS~CHy—CH—CHoNH,

19



/&5 HS- CH2- CH CH2NH2 OH 60 CHZNH2 65 - HS-CH2- O+ %2NH2 19 0037082
AXAVPLES (conti nued) 5 HS- CH2= CH- NH2 OCR2H t 0 HS- CH2- CH- CH2- NH2

IHi5 HS-CH2-CH CH2-CC2H 0 . NH2 20 CH2CO2H 25 - HS- CH2CH2H.  NH2
NR2 HS(CH2); - < 003#40842=H H3, RL H CH3 35 -
- NHRI 0 40 HS- CH=. CH NHCCH3 46 ~~~HS. H NH2::50:: .- =5 - HS-CH2a NH2 5s
CHS ss EXAMPLES (gygtinued). -3 HS. CH2 60 77 NH2 HS
NH: : R
<
5 HS—CH2—(I'JH-NH2-
COpH
‘10 :
HS—CHZ-.-CI>H—CH2—NH2 .
COpH
15 P
HS—CH4—CH—CHo—COoH
H
20 N 2
:(|3H2002H
2 Hé—CHzcuz,fH
 NHy
30
HS(CHy) ' n = 1-8, R2.= H, CHg, R1 = H, CHy
35 ' NHR1 '
0
“ I
HS—CH=CH-NHCCHg
HS.
45 _ . : :
50 : 'Hs—CH2-—<L o SR o e | A
NH, ' o L
55 CHq
HS—CHy |
HSO’NHZ'
65 _ .

20



65 20 _

"5 CH3 HS-CH2
| ucose 35

45

55 HS” CH2CH2- N- CH3 @RIRIPGR (bisnfddy CH CH- CH2NH2 OCH3 6S

. B

~

AL/

0037082 EXAMPLES (continued) A

10

15

20

25

30

35

50

60

65

5 HSO NH2 to HS-CH2 NE7 @
NH 20 CH3 25 HS- CH2- CH CH2OH OH 30 5-thio-D-g
OH3 HS-OHac ACHE OFRNH2 OH 40 H HS- OH2- C- OH2CH
NH2 50 ) -

Y

NH

CH,

HS--CH2 NH 2

CH

HS—CHo—CH~CHaOH
OH

5-thio-D-glucose
P
OH

H
HS—CH2—C‘J—CH20H

NH,

CH,
HS—CHo—CH—CH 50H
HS-CHZC_Hz—-T'—CHs

OCH;4

HS—CHy~CH—CH—CHoNH

OCHg

2 l .
HS—CH, -<>-—NH2

CH3 HS- CH2- CH-- CH20H -

21



) : 0037082 EXAMPLES (contl nued) 5

Qﬁ NH HS-Cl "-i-C G NH2 CH3 10 15 . NH HS- 0H2- CH C- NH2
OCA3 20 HS- CH2- CH=CH CH2NH2 25 HS- CH2- G- CH2NH2 30 CH2

48- CH2C: HCH2 CH2 NH2 35~~~~~~~~ |0 0OIO8 HS- CH2CH2NH 45 "HS- CH2CH2- ~NH ;55
HS- CH CH2- NH E)QAMPLES( ', : CH3 HS- CH2-CH2- O C-0H3 22 0037082
3.) Aryl NErca.pI_a.ns—MMereln R is phenyl or substit phenphenyl . The.
substituents are independently selected fromthose previously defined f.or
R8. Especially pref erél%gl ybstituents include alkiyl, halo, hydroxy, «4

al k6xy, acyl oxy, acyl ag boxy, nercapto, sulfinyl,. sul fonyl, am no,

‘substituted am HBB-CI-QHCH-G-G. 4NH, substi tuted am noal kyI am do, and ure'i do. 5

HS. . | n=12o0r3 0X=F d, B, OH OR OCRL, .
NH2, 5. CHy NHRL, 'NRIR2, CH2NH2, CH2NRLRZ,
C2HM, CO2RL, CORL, CONH2, CONRLR2, RLCONH,

15 . NH :
. . I .
HS-CH2—~CH—C--NH2
OCHg

20

Y HS—CHy~CH=CH~CHyNH,

Hs-cr-lz-cll:--c:|-|2r~u-|2 .
30 )
o
- 35 IHB
|-|s-01-+2c|;1-|01-12cn-izlxn-i2
40
HS—=CH,CH,NH —@
45 S -
HS—-CH,CHy—NH / _ \_
50 _— _ N=
55 HS—CHZCHZ—NH—_.</ B
° B f”s
Hs-CH'z-CHz-o-cI:-CHs
65 . Chg

22
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20 0 RINHCONH, SRI,

~

SR1, SO02R1, CH3, CF3; Rl .and R2 are as preV| ously defined under R8. *25

EXAVPLES . 30 : HS HS CH3) 2 35 HS OCH3 HS
NH22 *HS~Q 45 © HS so~2 NH2 kBl‘w\l« 55 0 HS -J . . NHCCH3 50
HS Q- Sara3 HsR® QReteNOm - dnehit Lot RABded VBRNAPTRDS

wherei n Ra i idépe sérlcddteedroar thoa prévidublly u&aﬁékﬁﬁ {RR) E3Bécy |ﬁ,v§;efu?uad em&ﬂ%ﬁ&@ﬁ:

1-4 0, N or @kvhthalpchydonp alksedy, asylbet acylu@rtiosy, mechptosulfing.selfanginsrhios sobsaintd @amino,
under LAryl, WRipeaiyt 'tutetmm'fzsamm  30dEFeide: N HS S CH3 HS sN _
~~X=N, QO YH 20 T 7 XSS T Y =H,
G, OCH2CH3 HS4 26~~~~ N ) D '

n |
10 HS_—@ , n=1,20r3,

X = F, Cl, Br, OH, OR, OCR, NHy,
b | NHR?, NR1R2, CHoNH,, CHoNR 'R2, COgH,
CO,R1, COR1, CONH,, CONRTR2, RICONH,

20 .
RINHCONH, SR, SR, S0,R1, CHg, CFy;
. R1and R2 are as previously defined under RS,
EXAMPLES
HS

30

N(CHg),
35

_
[

Sele

OCH3

Z
.NI

X
]

45

e

[N
£
N

50

@
e
(/7]

NHCHg
55
0
il
HS NHCCH,
60
HS Q— COpH

23



HS N."3 N ssO - HS < NH N 40 HSXNH3R= . 2 -N
N 65~~~~ N( CHNH SsS ' HS X. NH2, C2 N H HS XO 60

S A sS~~~~~~~~~ ‘ NHH S. HS X NH2~~2 0037082
Aryl al i phatic Mer capt ans: Hsammm R is a 1-6 carbon branched or

o g e

. ‘_ﬁp

t hose cap! ans EXAI\/PLES HS-CH2 to HS- CH2-
HS- CH2 NHg 0 25 . Hs- ORG24 'NHCCH3 3(9./
6.) et er oc@XAMELIEShat i c -and Het er ocycl i cal i phati-c Mercaptans: HSR wherein |
R is a 1-6Tarpomr branched or unbranched al kyl, cycl oal kyl, al kenyl, or
al kynyl group substMN=uged by a heteroaryl or het er o- cyclic group
containing 1-4,ud~, Ir S atons. The heteroaryl or heterocyclic group is
~unstbstituted or supestNtuted by those substituents nenti-oned under "Aryl
Mercapt ans", (No. 3l abov--e). 35 EXAMPLES 40HS(Cl)

3 o

S & W

- ' XNOYH -
20 A /D E Xx=8  Y=H, Cl OCH20H3
2% - \ N

38 HS —</NB
| N -
40 Hs =/ j . R=H, CHy

§0

AN e

55

66 . | N(CHg)p

24



- (GH2) n 46 ~HS- (CH2n 3 50 HS-(CH2)n N ‘

n.1,2 55 N HS-(CH2)n N-,,N 60 N, N Ri= OCH CH 1 HS{CH2)nN=. 65 (22

R 25 0037082 EXAMPLES (conti nued) 05 ggéﬁ«znA 2n N H 10 HS-(CH2)' 15 H8
(C2)n | : 0 NH 20 .25 - " HS-4CH2) n

XX 5.) Arylaliphatic MemaMﬁQ HSRGNM‘E R¥Gs a 1—6 carbon branched or unbranched\tkylNeycloalkyl,'
"' " HS- (4DkdBylror alkynyl group substituted by a phenyl or substitited pBenyBgroddT %al—dﬂielﬁm)ﬁtqpnts
X = 0. 8, ..Nprludy those megtiongd under vl (MeFtaptans”. NH2 45 N(CH3)2 50

HS- CH?/NSSO . ~HS- CHZ" Li Rl-=H OH3

. EXAMPLES
10 :
g o HS—CH,—CH = CH @

15

HS—CH,

CH NH,

o ’ 0o
s ' ' NHgCH
HS<CHoCH, 3

30 6.) Heteroarylaliphatic and Heterocyclicaliphatic Mercaptans: HSR® wherein R® is a 1—6 carbon
branched or unbranched alkyl, cycloalkyl, alkenyl, or alkynyl group substituted by a heteroaryl or hetero-
cyclic group containing 1—4, O, N, or S atoms. The heteroaryl or heterocyclic group is unsubstituted or
substituted by those substituents mentioned under “Aryl Mercaptans’, (No. 3, above).

o |
EXAMPLES

40 .
HS—(CHp), @
A N-
45 ’ .
. _ =N _ .
50 - Co
s HS—(CHz)n -@ n=1,2

55

H—(CH,)_—N =
\—N
60 . -
1-18-(0**2)"'“’;;l R = 0CH,CHy
65 | Rl

25



60 | S- CHANRL R © RLX H, O—B_HS—(CHZ-n 65 55 28~~~R H . H
~DND37082 EXAVPLES (continued) 15 HS- CHS. CH2 X

| CHB HStH CH2 4CNR R H OB 25 30.
ANRIR ='H, O-3 35 0037082 g C) . -
RT= H CH3 Rl | ._ R CHB HS-(CH2)n .. (.
(cH)m HE‘AMP"ES(&J““""“ n=1-3, m =1-3 55 VE-CLHR AR
R H OB ,~~ e

T3 60 HS- H2 < g
NR1 . CH 65 o N,
R1. S£CH2n HH2m H} 0037082 7. ) Al kyI Het er oat om Al kyl
Mer capt ans, HSRngﬁﬂn

--(CI—IZ).X(CHZ)nRQ vvherelnl-n:2t04 m=21to 4; Xis NR O or S, and

" wherein Ris H, CH3, CH2CH3, CH2CH20H, or CH2CH2NH2 and Rl is G\I,’NHZ,
NHCH®, N(CHS)2, OCCH3.

NHCCH3. 0 - - : O Note,
. in the above represent a@the met hyl.ene carbons may be branched; for
exanpl e: CH3  HS=(CHy), _ S '

. . - : = ,S,NH
HS-(CHz)n_-CX - X=0 _
20 N o B . . . I :
) \ . o o ' - . NH
. 26 HS—(CHz)n—[x) . | X =0, 8 N4

15

S0 N/ B\ N | . X=0,8 NH.- - -~
o e Hse-(CHz')n—__Q;‘\)—NHZ R Xo=Bem AR

35 : ! . i
X - .
_ X = 0, S, NH
HS—(CH )n-—</\, S
2\ A |
40 : —_—
) | X = 0, §, NH
HS=(CHg), =iy N2 : L

. N(CHg)p
50 HS'GHZO _ | _ . . -
55 . | _ . R'=H, cHy
| HS-CH2-£ N) I

- |l

- gt
HS—CH, AC\NR1 ' e 3

26
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-CH, = ,-C .20 CH3d | and the -
like. The foll ow ng HSR8 -are representative of this class: 2s S NH2 %L(
I

CH3 25 s HS

HS NH2 30 , 0__03708t% 30~ il -sSpSNH2 —
HS O—ls EXAMBALES §ontinued) CH3 3~~~~~~~~~~~ OHHS - O
O, N2 _ HS o © OH 40 46

HS ‘;/ o~ ONCH3)2 = HS - NH2 HS

- 5 - N " NHGGdZ _@h‘%—l\l“s X - KNHD, 681, NC

CH3 HS' ‘-%NH Snd ' CH3 28. ;8@7082 As

not ed above, .the conpounds of the present invention nay al so generally be
represented by .the follow ng uctural- formul a: -

R7 R6 10 SR8 COX 'R O to *1s mhé?e1ﬁ Rais oxygen

sul fur or NR (R is hydroge Yy | oweral kyi having from1l to 6 carbon

atons); and R3' is hydrogen, B, is representatively selected to provide
the pharmaceutically acceptable: salt, ester anhydride (R3' is acyl) and

am de noi etsies known in the bmeyclic 3-lactamantibiotic art; R3' may al so
be a readily renovabl q_,§<_@gwn.@k| ng group. 20 |denfliSjfcapion of the '
radi cal -COX' Rw I n the gene?l C\LRPpresentation of the corrpoun%is of the
present* invention (I, above), ®whe radi cal

20 _' ' : _
g . _ 1
HS—CH, NR - R'=H, CH,
25 : ' ' ) _
L. , 1 1 )
35 . HS O R1 = H, CH

} . R1
- ® 1 ) : Rl=H, CH
: HS NR ' 3
“ o 7 (CH,) - n=1-3, m=1-3
HSHCH = 7 2m o )
- i ) 50 : )
2 HS—CHy -(\ | A2 = H, CHg, R’ = H, CHy, NH,
, =L .

55.

HS=CH, —r\NR1 ~ Rl=H, OH,
N |

. HS—CH,y —(\R‘ . L
| 1<H, CHy |
ol -
65 _

i 60
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presented by COX R3' is, interalia,-COOH (X is oxygen and R3' is
rogen) and all radicals known to be effective as phar maceutical |y
(ggc ptabl e ester, anhydride (R3 is acyl) and amide radicals in the bicyclic
_0-Jactam antibiotic art, such as @037QPRal osporins and pénicillins and _
Ucl ear anal o ues t her eof . .. Suitabl'e blocking esters (R3'" X 0)
| ncl ude, th‘b%‘sféfe@é{”éb"mmﬂ‘fg’sf'ﬁﬁ'ow ng list which is representative: (i)
fwherein at |east one of RW Rb and. RO is an el ectron-donor.;
_ e g. p met hoxyphenyl . The renaini and R groups may be hydrogenJor
: _orgarfl C substituting groups Swtagﬂﬂﬁé%)gp groups of this type include
p- met hoxybenzyl oxyear bon = CRI RbRO wherein at | east one
of * R ; mrﬁﬁa ?\Bpo ’ '.g—r; ﬁgﬂ *ﬂ% ngdﬁghegqurbﬁpls bhcg,, CHpCHa, CH,CH,OH, or
ni troph iR MS‘E’ - ni-t-rophenyl . Suitable esters of this
type’ ncl ude p-nitrobenzyl oxmcygar bonyl , anch,_, 2,2-trichloroethoxycarbonyl .
(iii) R3'" = CRaRbRO wherein aj least two of K, Rb and R are

hydrocarbon such as al kyI e.go, net hyI or etbyl or aryl, e.g., phenyl and
t he rerral

th d S bl
e ere 2t e 2o M eaisflRt Ristvbre.seghons b%h@%’graa%héﬁg%ﬁ%ﬁmoxy% boriy|

and tri phenyl net hoxycar bonyl. Silyl esters, awgder this category of bl ocki ng -

groups, my conveniently be prepar ed from a lhal osilane of the formul a:

4o~.~ ~~~~~~~~~ A 40 —C—' 4R Si X wherein

|£oa han en such as chl oré,..or br ono anddﬁ4 is alkyl, e.g., methyl,

et hyl , ;g ar maceut 1 cal | accepta | e car boxyl der.ivatives -of

t he prese PFR)*@?&“%%*@PT%@%V%M%%Sby 45 reacting | with al cohol s,
acylating reagents for e rrpl,@H For exanple, esters andggi des of interest.
are phe above-listed gtArt™Qg materials and final produft’s having the

- COX' R3' grou_%a(\hé3 p05|t|on wherein X is_isoxafggnaNWr or NR (R
is Hor R3'), "and RI' is alkyl having 1-6 carbon atons, strai&§hp or
branched,- such as nethyl, ethyl or t-butyl; carbcnylhethyl . including
phengeyl ; am noal kyl including 2-nethyl am noet hyl, 2-di et hyI am noet hyl ;

al kanoyl oxyal Kyl £in the al kanoyl oxy portion is straight or br anched
and has 50 - nd the al kyl portl,_@nxl’fa’s«lihlmgg,n at ons,
such as pival oyl oxyget hyl ;- hal2oal kyl - wherein.halo is chloro, and t he

al kyl, portion i's sterj ght or branched having 1-6 carbon atonms, e.g., 2,2,2-
trichioroethyl; al kenyl having 1I-4 carbon atons such, mg pyl,
3-butenyl, and 4- butenyl aral kyl and | ower al koxyl - substit ut ed

.aral kyl such as_bRazZyk /b.ggza mgryl, o-nitrobenzyls etUhQykenzyl , and

p- ni t robenzylHS pht haI [ cR/ enzyl oxyal kyl havi 8- 10 carbon at8®s such as
bent‘ffl oxynethyl, and (4- 55 nitro) benzyl oxynmethyl. I'n addition to the
esters (and thio esters) |isted above, am des are al so enbraced. by the
present invention, i.e., wherein. Xis the 60

R -N-W:group. Bep.@anpa't\ve of such ami des q;e,t’ho&eowbemé\r o

. sel etfted fromHhe group consﬂ‘%?”a%zg of 65 hydrogen and Fower |r1eyl such as
et hyI and ethyl. 29

50 o O . o
. s« '-\/\NHGCHS
_ o
o . CHy . '
o .
M8 /\l/ \/\NH
2
; AL oAl '
HS /\,’ \/._\NH-2 )
CH '
65 3 '

28 .-
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0 037 ©82 The.nost preferred -COX)R3 radicals of- the present invention are
t hose wherein (relative to Structure | above), X is oxygen and Rl is
hydr ogen; . | oweral kyl having 1-4 carbon atons; Iomer al kenyl such as 3-
met hyl<ut enyl , or 4-butenyl; benzyl angmﬂﬂl ut ed benzyl such as
p- ni tr obenzyl [ ht hal i dyl - and phenac

| fo..ofnzxﬁﬁiﬁéz?ﬁfﬁ‘i’m"% St ol W o g o By Sz b omppenied by e
i nvention (1) -are-val uabl e antibiotics acti-ve agai nst.various gram -
posi t TVé and gram negative bacteria ang accordingly find uti 1ity in human
and veterlﬁary medi ci ne. Repr ésentative pathogens whi ch are sensitive to
antibiotics 1 include: "St aphyl- occug® ajre —sgh®richia coil;, Kl ebsiela
pneum)nt ee, -Baciflus subtilis, Sal nongl | ; ty{ hosa, seudom)nas and
Bact eri um proteus. The antibacterial - f @%hﬁl on are not limted to
utility agemedi canents; . they may be used i-n al | manner. 70 of i ndust ry, -for
exanpl e: additives to ani mal f eed, preservatlon of food, disinfectants, and
i n- ot her industrial systems where control of  bacterial" grovvth I's desi red.
For exanple, they nay be enployed in agueous conpositi-ons in concentrations
rangi ng frmmt@remX'tsomn,palfdrarM'(R' Hrogeéntor fowl@lkylFalik I 9]
in-order to "Hé%dt"? emes renmemattwetlh%@gmmrwudmﬁﬁm}gmg%mf@éﬁh%
and dental ¢ga[ J1j=iiA gﬁ(ﬂ) and apifieimoleties kaewn nthe biekglist -actdm apsiblotic art;iRSmsay alsobe a
exanpl e i n et er BaoEhie aewn Yokiig O[NPt he white water of 15 paper nills to
I nhi bit t#OEI@htmbﬁﬁanfﬂhaid‘BcaLﬂ_c@)aﬁi'erl a, . The products of this invention
may be used | ninche gerferia rapeaseredtipn @f trrehafn{mcﬂdtdf G prggeapﬁ,(,@ﬁ,b,pr]s abo];g,e%en@&épe

enpl oyed ing pdby ris, f’lﬁ?’ﬁ#a.-l—ﬁot)l-lqmsd:xmh atd R3Tis hydrogér) afd M P&itals Rbwn to
They may be gf (o2 phac La';t oger, ?ﬂbaﬁye (fivaryl) afd avyideedigsts in inetbieyatis
i ncl ude: - & al | ¥yiab@ R aL -1a ? T"éﬁ' eniciliins and gpciqar anajogues tharents| y or
i nt ranuscul aé,irg;mat - abl et %é Bil 8'§°teddgg?“gﬁécfdf%ﬁ'"go?sal‘"’h'ch is
admi ni strati on(-) thsycma"n" mhetaintat des%aeoﬁ‘ FPY AP and Rel s BRYelee s n
exci pi ent.s, ﬂ@mam'glﬂr ﬁth ensingy bé wdrmﬁf;mr@:mswsbtpung:gr@f gufmffék%ﬂ%ﬂ!'s
sor bi t ol ,wt Iud her gf Irbewllgdone d fill er!s for exampl e,
| act ose, :SuGfk r é’%\]gpﬁ nd 45 i an glectrapratt egrpyre e.g., p-
| ubri cants, cirgd?:;%zlﬁd% Paric Bon eng' é%ng & SRS B PR LRHIE RenitbgRAgPYY-

-silica; di: SI nt (eg R%lﬁtcs‘R"lﬁmhemfwa&, @&tm,tm ahd ﬁ*aﬁ;&hydﬂfcarﬁ&{:ﬁm &g, Wet hulet'ﬂﬂ or
agents su %h %‘ at: am levl yhd tbeliephatne R, Rtemd BSgrodpmintheisss oie,ys HyBrogeab@@ble esters

according t§ tipkenyimethoxycarporly| apditibhemdmethaxyéatemyinay be
in the for muaft hgeouusn erth's?f? °§'GE?J%%§'P 8iyPs: BpY 0pYaientyRs preppred fiery a helgsilens of
presented as a dry product for reconstitution wth water or.other .suitable
vehi cl e hgfore use. Such | IC]UI d preparations may contain conventlonal

addi tives such.as..suspendi ng agents, forR SREnpl e, sorbitol, methyl
cel l ul ose, gl ucose/sugar. :syrup, gelatin, hydroxyethylcellulose or

~ car boxynet hwhereem isl adwipgerSimoin asihlops bratsoriié rid FE G K1, B.95 ARG bthARBLy B0

SUPPOSI t OfsY RAFE Poti EB‘eaﬁa&?e’M dpﬂ\@tlveetdﬂehe geoeruvdman akSOHP&LS tidrived) By

for injecti Qﬂ)vﬁ&@d ﬁ%ﬁ fg’ og@ﬂ lpro :l:((;sél ﬁi{ex % 3951 sphniansttare the
dJosage f or nisiorygenBiuttuesr NF@[‘R' ls@l arb oms %aignq'

t ake suchkf evmch\d.settww pougl @yl hw.hmg ,man nShdaIkG indll a""":,f',etg"{‘
agueous. veh !‘a"‘&ﬂ%{h\ﬁﬁa kaeemhmalkvl fvbernin tie DkaBoyIE® HoRioh h&é@ra@ﬁt &Lb'i ,hzs
~gtabilizi™ ro ) d[jge hasm-teeqam |atpe1s such lag pixalbylasgmethgt aslbemm
may be in p@ %et p gpe f,a\; 12 ‘Eﬁ;‘: sz? L e | 'Tgn’E'GGbeG'e#tP'v'Srega.ZM{h
2 Ui Labl e lowh oty At DY %be?{ S et B ol . W 1"3' e
pr epar ed. | ?Pdm'ﬁm!?bﬂ'zei phshelib; tfemyloamtvnﬁtnh@sa—t BERkto ﬁ W,;,

t he nose? ) gﬁ "‘tﬁ tlMonchari ti ssues .and.. may convenl ent I y take th
formof | | q;,.u, t,g,p;gl’yvs:e j(sﬁﬁa aghthio esterss) é'ﬁg‘b§b°"€)ra"t'¢ﬁs@8& a'fsmrnltrgced B0 the present

medi cati on of t e eyes or ears, the preparatlon may be

group Representatlve of such amldes are those wherem R’

is selected f '@ group consisti
65 hydrogen and lower alkyl such as methyl and ethyl. : em .the groue cons:shng o

29.



.prégénted inliquid or seni-solid fOrn1'TopiéaI appl i cations may be
| ated i n hydrophobic or 40 hydrophilic bases as ointnents, creans,
hatlons paints, or powders The dosage to be adm nistered depends to a

rge extent upon the condition aﬁ@&i”bf the subject being treated as

| nJ eC?;sl(;gE. ? plﬁe :‘g‘} ﬁ%&i |3g thadm N g\}erﬂ er{hoset hefﬁ%&eg’gﬁn rua:cféjt eoiy

princi pbhﬂtahdyﬂ and pbdnaemt - wel | known in the antibiotic art. In general, ass~

howev er metfyisu nef br L&u& bs.swt dnd&u .ﬁ.eea thl"e ad .hﬁtra mmnﬁtoyﬁﬁﬁmm g t
dai | ¥ dosa cwoermsq@he prgsent rnts?nﬂawhereafaweb'a Gmot'eom aayﬁnsawmsesram-

LE?rSS'yM,%@"%? e TS A £l

- from abn%ntit;@ctémls%me mgennaﬁ ara Adtilimited 0 ytilRyldsemidicpraiéntss they m‘ay badyd wail gbiner
Anot Feroffiadistoy. foméxamelac addif lvamp mllfsei dvtas ion i) ifepdn disinfecte mts.fqndmv tothsr

-~ nature 'M”ﬁ'ﬁb’vﬁﬂéw?@ﬁﬁm °f g [ﬁ:"' ?’ﬁ'@l’le P\(/c{“a!l m
_ treate uﬁ"a"%ﬁgd%fﬁsﬂi nd “ﬁh@é’r‘, A nﬂ*’ﬁi’%a.l Io
(). 50and‘as ricidédIR étﬁmap ll&ftlo ) foR d il Ratérbased pHi'ﬂts né?i?ﬁtﬁgﬁhute r

| i qursd. meeﬁllsﬂmmmmhegmmmhirrmnb&n&% to '99% of active material, the

preferred Thtamg@cb@lf ﬂrguf-\reomnabmhe us@r I8 59% of’Ph@nqmqmgmacmcakmebarg@neﬁaw

vk ery S ot g SR i R 1R SR i

- rangs of ‘me BI6t9 ihd &E&sagads@néd)ﬁﬂoragamﬂ.mstmrema%ahn aﬁl:raoaa;;stférat, afmay the
unit dosegin dosventanal éxgiptehts, piush @s binding wpehtd, forrexahple.i syipiathas, getinitsoditolpr -
in:the ffﬁSP‘m\fbf orzpolyyinylpyrealj MEF"%WMR!%GFW sugar, wpmrchmlcwmnossé\eteom c

speci esioiiel of gHeER "U?rd'fé?

wil | 25cq5,;, fal liquid Fb%bﬂ% Be fithe

in t

i ndi vi Croiw opaquaaist d>r66ilyQi|sﬁiﬁ4|¢H§J bd §dnmam ob tiel i rhdyt be présentel (g a" dry Préductalgbieous

sol ut.i orsonttiution wdthawgied @t dilar suitable. vehigle b@foni bﬂzsmht Immdamna omsnmav tanain

defi febﬁHn, b Q%fen‘ea rd &fQie
consi d em;hlee, or a:tmmwoea dontabelsEThiicofipasitiof iy taia suchdcrinis @8 sy3penaions, edlations, or

Sugges tamutsiang incelfily or ahaequs m!t@leandd mmscomawermwlalosv nts such pysuspriiioa stallilizigg t he
Y, PRdp a?‘ﬁ‘?*’é form iRy eeconstifuier@t i ng -

| enungr pigpdi nt ’t“
oo OUDS%T ’ﬁﬁ:’%}ﬁvﬁ}‘ b%%ep d‘j{? AR Absor tiEH thid&div the Imdcdud O D€
1

under Stridibré se m%mhmmm.anfss .h.Smﬁ smefoar& ofifiialsh@yd Y

d| sti nair mﬂa!ap's lozengesg) b throats pajate.rfoe megncattone:of ithie 4yl on edrsirthe pfeparatibosoay st | ve -
nvenirsgserted fm Fauids of, sgnj-splict fograq %P'qab "P%'R%t“av foe rforgmiates in| hydesipbolid o t hat

the fedWdERig w%“vgg %%*gg’s%% R Sh P R U Ln8tlorSha size 303 aﬁ.géaschene

of sy ntdaﬁ.ﬁ kr8at &\%of ad nﬁ;ﬁ- e %Edté‘r@hrmﬁ& By ifjeds

bei ng: e, fof GéNetafide@ dnfBdtiohs. Baﬂeﬁ» r%hoﬁéveﬁ fdr@ Gafterd thé r@t.ﬁamedraan&ﬂqwnce

Wt houtthetm-maccatdir? tebtlmlas tréstment ogH kesavnon tre}antlumala& in Ghwerdl.cl dailywiasgg
exanffl é§“3r'%‘iﬂff’em agljve p waqht?fgh sgbj in oneor

nt daily, n th
e AR P §hr"§;4t£ﬁ§m SRS i
total Sa\SE\Hg d?% intfektibA1aHa E}Mdénhﬁlo# b inditidu 6‘d’te% HE cler
Exanpl: euelghpbﬂpaemhencspeaiﬁs oftthis)invéniiandmet -hyl azet i: di-n-2-one - 10 :
. 80 - ‘The compositions for human delivery. pef unit dosage, whether liquid or solid, may contam from 0.1%
'to 99% of active material, the preferred range being from about 10—60%. The compasition will generally
" "contain from about 15 mg. to about 1600 mg. of the active ingredient; however,.in general; it:is preferable
" to employ a dosage amount in the range of from about 250:mg to.1000 mg. In parenteral administration,
- the-uhit dosage is usually the pure compound Fin. sterile water solution or in:the form of a.soluble powder
55 intended for solution. For zwitterionic species described under Structure i, the ‘pH- of:such solutions.
-+ - typically’ will correspond: to the ‘awitterionic- point; however; consideration of individual properties of
solubility and stability may require such aqueous solutions to have a pH other thanthat of the:zwitterionic
- point, for example in the range of 5.5 to0 8.2.
In the foregoing word descnption of the above schematic reaction diagram for the total synthesns ofthe
60 defined carbapenem antibiotics, it is to- be: undérstood that there is considerable latitute in selection of
precise reaction parameters. Suggestion of this latitude and its breadth is generally indicated by the
enumeration of equivalent solvent systems, temperature ranges, protectmg groups, and range of identities
of involved reagents. Further, it is.to be understood that the presentation of the synthetic scheme as
" comprising distinct steps in a given sequence is more in the nature of a descriptive convenience than as a
65 necessary requirement; for one will recognize that the mechanically-dissected schem@ represents a unified
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STEP A t6 ffl CO9CHIO r,_,.g-C02CH20 OCH202C NH2 *
TSOH . -CH2RC NH2 20 | (2
CORCH20 CRCH20 >  CH202C NHSI MG iN v

N 25. Benzyl (S)-azetidin-2-one-4-car®93A@82 To a 1000 nl separatory
funnel are asitierde o syNEsd and Bat 3E-RA deéPe,An ractnalpmsab E4abi6 oPdith Méthdd, C4HAuGed
g, 0.1 nol e)simuitanequslycor@ffestedyin a eivires seq@dide without ineterialig laitbring thdprdgids ofBypthessnd
i ce-col d satur&?‘% f" E{%ﬁ'ﬂ? amc@aﬁmmatoém%@vme)ﬂs I isdo iy uhdarstoddsthat the
shaken—vi gor se o Ek ?t'? dp Jurtheillustogte the tatel symibesis fnd Gotsto j@pPeseAny jligitation.
extracted with rmre co d| ethyl ether (2 x 100 ml). The conbi ned et her '
solution-is washed with brine, 30 dri edesmbpla 1magnesi um sul fate, and
evapor at ed u?fﬂltﬁfaf'?aetﬂiﬂr%led%eﬁwlamdld12bemzyI (S)-aspartate (31.4 g,. 0.1
nol e) as g colorless liquid). The dibenzyl (S)-aspartate in anhydrous
di ethyl ether (200 m grgmacool ed in an ice-bath under a nitrogen
atnmosphere.  TrimethylChlorosilane (12.7 m, 0.1 nole) is added to the
stirred solution to give a white preci pltate. Triethylam ne (14. 0 m 0 1
nole) is fhen added to the m x @OgCHPhe cooling bath is re gosCHyid t he
mexture i s stirred at roo erature (22-250C) for 2 The mxture IS
then filtered direct wﬁé(bgco ﬁ..@.—-rsaﬁck TU'T‘I'Ter @gagcb i., om flask fi'tted
with a si-ntered glass funnel, magnetic stirrer, acuu ni.t rogen .
inlet. Thi.s.operation is carried out under a bl anket of nitrogen, care’

bei ng takan to excl ude atnospheric aMeHdrhe sintered glds GQulHeP i
replaced by a stopper and the ethe evapor.at ed under va wth =
stirring to provi dedibegzyl ¢@%|tr1m$yISIMrtatm g, 0.092
nol e) as a slightly hazy 40 oi 12 2Anhydrofjs di et hyl- et he®”(250 m) i's added

to the f|2ﬂ5‘ﬁeﬁﬁﬂkﬁz&id&-&ﬂﬁ-&#b&%m@er' vative and the magnetic stirrer is
replaced by a inCsabar&tbry Furél.are BaGed ditiehidyl (SPEhpartikd - loluBnesSifoRic iaéid &3t (480BCC0.1 A
ni trogen at mudghliesrooldidictitvi ether-(80atnil), ©e-cdld water EOGTeN.@ad icetdly baturatgeh equecusipotssiate

(34 m .of acifb?mt l’l]?‘ ur 'sfh °f9l§'v g layp seRaratera fhagguegup portien is
orve's crg PR o el G R e S
the 45 M Xipdidf as S¢ fadiaRt room e era ure a Vvisco

gum forns.. Th mmmasrapmaimmvdr&‘sﬁemdetw €00 g fscoslbd ih emm-bammreed Ritr&en

The m xt ur e atmpsplieeny Towethwchigrosilane (i1 z;bmlmﬂhaoidl is lgddeld twlthel stirredsaiution e give ervvh@te

turated 28 a?“bEﬁ?tM “a!"ea(&‘r‘?j %Gm ey Thas ?q'in%‘rﬁ“‘r'f're ve
fgsﬂ{tal ﬁg W@( Ilie ﬁ’iattélf L-a gj% :Pft/:)a mﬁﬁf@g%&u -

and the Iayaru% ameﬁemia n. &r.@a&ﬁ%aermsmkemrm 3 ea.eua tmcﬁ,ae
et hyl acet atagndsphexic ﬂ:G@turd. ')'he sihfeged@ytasbiunredlis cap e by asmbnetr ar@ithd eshem:abapdrawdmhder

vater so (egumiwith sttgiq 9@5\45 digenayl (FhN-trimethylbjtylaspactats (35819i G092 (MoBasislightivhaze r

. 40
(E\]/-g.goiﬂa% i Oﬂ":g;fr I nte)l’.ls fetgéy? m QanthsedH: dﬁ’éls{%b}t%ﬁm gh@:g\:‘l ﬁde;tvatw% and th mas%neée
wi th a finewitidbd hasboumgeahaw aihﬂ rﬁa%'aet% tﬁ.)m.d Basi 10k @k &1 sommdlo&&a&wegladdad
war m chl or ofdopwisg Beerdd injn. th divet acueavd dolnrquleﬂiraﬂlea:lmmBﬂaeThe (cddlibg bdth js rere@dd dnd the
scrat ched® @bgure ixstied at f?°ﬁ'|1°"f‘?,°éﬂ"l!f8: EI"@?H“ p%rafoem §hQ:'BT‘Lath £ We‘MQ§ d

e ammomum

ot Pt ot ShR el AR ﬁ%‘: AT Pl me sy 2 T

136- 1390C. 'Ehﬁsciwtmhﬁrmdre qmwraetareds washmigthe ab@biaedTbrigaree] solutioh Ud @ekhed iMth water
pet r ol eurd ef398 mili §%5GMeots sog@@dbehrqunﬁ golution (190 ml)y whtet (0P milopnd brines dried atith

antor 10 VR S ﬁzraﬂ‘fagwfm Raog “%zfg’iﬁ%f{'gg%?é'ﬁ W

crystals. Rﬁﬁtﬁ)ﬁ ull otidr) dﬂﬂd d @d&al@ajuﬁl tb lgEb 19$)QkdtibiR 2R b-4-Q erWla&t (8184 g) as
gave thespred utt-tfvhwosdmb h36—iR9°C.ohé hvathelsﬂqugrp aridashidgs; ard ca]rmlmed 4|&:téld¢m(fm3tlr|6]&5;
a in e or § al\rAY, tipg precipitate is collecte
in CHC 3) Iepa:hed wn% petrole QFgu!rg ett?'zz%d d?fm'nde@}@cuum%tﬁrgwe agdltlonal pz d?ct (0.82 g) as pale yellow
crystals. Recrystallization of a sample from chioroform-petroleum ether gave the product as small, white
flakes: mp 141—143°; [a]p= —43.4° (¢3.275 in CHCI,); IR(CHCI;) 3425, 1778, 1746 cm™"'; 'H NMR(CDCl,) 5
60  3.00 (ddd, 1, J=1.9, 3.2, and 14.6Hz, H—3a), & 3.36 (ddd, 1, J=1.5, 5.4, and 14.6Hz, H—3b), 5 4.20 (dd, 1,
J=3.2 and 5.4Hz, H-—4), 55.22 (s, 2, OCHzPh) 56.48 (m, 1, NH), 7.38 (s, 5, phenyl); mass spectrum m/e 205
{M+), 163, 91, 70, 43. ,

Anal. Calcd. for C“H“Nosz C, 64.38; H, 5.40; N, 6.83.
65 Found: © C,64.10; H,5.70; N, 6.77.
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‘60 3.00 (ddd, 1, J=1.9, 3.2, and 14.6Hz, H3a), 5 3.35 (ddd, 1, J=1.5, .
8.4, and 14.6Hz, H3b), 5.4.20 (dd, 1, J=3.2 and 5.4Hz, H4), 6 5.22 (s, 2,
2Ph), 8 6.48 (Im 1, NH), 7.38 ts, 5, phenyl); mass spectrum n e205
), 163, 91, 70, 43. Anal CaI0037fOS2011H11NO3 C, 64.38; H 5.40; N,--
/83. 65 . Found:. . . .. . C 64.10;. H 5 70 N, 6.77. 31
" 0037082 STEP B.5 COH2cO . . - OH 10
4(S) - 4- Hydr oxy SEEPB azet i-din- 2 one: Sodl um borohydr| de (3. 699g 97.5 nml)ﬁl S
added i n one ‘portiOn to a suspensi on of benzyl 4('9) -
azeti di n- 2- one4- carboxylate (20.0 g, 97.5 mmol ). in 300 m of absol ute
met hanal at 0 C. The mi xture is then allowed to warmslowy with periodic
~ cooling being supplied tod@egn he internal . tenperatysg <30[err]C. After 20
stirring for 2 hr. I %trc acrd§234g, m‘roc?'j i s added.and t he
redion mxture is fo entrated I vacuum THe-Nesidue is treated with
500 m of chlorofor filtered. The filtrat@Ts Honcentrated under
vacuum and the resPdue .is chromat ographed on 250 g of silica gel (4:1,
" chloroform rrethanol) to y| eld 9.62 g (98% :of .

4 h one as a white sol d m 51-53[err C |, =
- é?ﬁ 0 {% X‘kaﬂﬁ“’éﬁ £5(rﬁh@5 @ ddkied &Iél&@ pbﬁﬁlﬁ ¢ msmfpm- % ] CI[ g)
dl

[err]7 -béarbo&ylatblﬂ)l 0 g} @FEThoIDiB 300Irp] of shsoluts m t 0°G. 2 (2H
me H4, alldwadtoovdnh slo@l.vé® pe rrqqlccemlnsyern supd'ed ﬁap g g |
J=12. Sstitrrg for 2. oo sl a ,th o ?f,ﬁ o, ﬁﬁsfﬁtra‘i@ie%rfcumafdie
( M) , 8 er cuum %g re raphe g of silica gel {4:1, chloroform:mett@n@btoh

t
.hy&&)§m iny inylzétiamrescne| ds Giwhitxspliest iyl S5t738G: d‘Fl 5@
ringe

I\/Et han rc,qu,pmrancuwgme 84 () 1H U (GRGH) 7P7s<1 ﬁfﬁ 'ﬁ'i)jzga‘

to sél:sm (28mol4, (8 ord), 3 kmg‘ ",\'ﬁ‘ﬁ"ég gg‘\i 0 gh‘ rrrml )
and tr 2@t pr. 4rd 545 "Rﬂ) +nag i'ﬁ@' A dry met hyl ene . chI ori de at
OOC. (Marming is necessary in order to initially solubilize the alcohol.
The resulting sol u%+o<rrr i s"then cooled to OC prior. to addition of the other
reagents) . The rég ng sol ution’js stlrred at 0C 45 for 1 hr. “duri.ng
whi Th time a vol um nous preci pitate is produced. At the. end of - this tinme,
the reaction m xture i-s-filtered and the. flltrate i.s. goncent rat ed under
.vacuum The twosoli-d residyes are conbi ned-ang _ gg.?wlth 500 m of
chloroform  The resul ti 1 X¥ite is filtered tv 'yi_"ellﬂ ubstantially pure
4(SP2 4- et hanesul fonyl oxginmet hyl aretidi n- 2- _ 'H' @hite solid. The
filtrate, which.cont@fisndst of the trlethy(l)- ani ne hydrochl oride,.is
concentrat ed under vacuum and chr orrat ogr aphed on 200 g of Si I i ca gel (4:1

40 4(S)-4~Methanesulfonyloxymethyl azetrdln-z-one
S "Methane sulfonyl chloride (11.46 g, 100 mmol) is added dropwise by syringe. to a solution of 4(S)-4-
hydroxymethyl azetidin-2-one.{10.1 9 100 mmol) ‘and triethyl amine {10.1'g 100 mmol) in 15 ml of dry _
. methylene chloride at 0°C. (Warming is necessary in order to initially solubilize the alcohol. The resuiting
. -solution is then cooled to 0°C prior to addition of the other reagents). The resulting solution is stirred at 0°C
45 for 1 hf. during which time a voluminous precipitate .is produced. At the.end of. this time, the reaction
‘mixture is filtered and the filtrate is concentrated under vacuum. The two solid residues are combined and
" treated with 500 mi of chloroform.' The resulting mixture is filtered to yield ‘substantially pure 4(S)-4-
: methanesulfonyloxymethyl azetidin-2-one as & whlte solid. The filtrate, which contains most of the triethyl-
- amine hydrochloride, is concentratéd under vacuum and chromatographed on 200g- of silica gel (4:1
so chloroform:methanol). to yield an additional guantity- of mesylate. This-material is combined with that
. obtained previouslyand recrystallized from chloroform to yield 15.57 (87%) of 4(3)-4-methanesulfonyloxy- :
' methylazetldln-z-one as colorless needles: m.p. 109:5—110.5°C; [a]l,=+26.8° (C=1.025 in H,0); -
o NMR (020)6462(1H dd, J 11.2, 30 H-—-5aorb),6443(1H dd J 11 2 6 H—5aorb).6412(1H m,
"H4) -

5326 (3H,'s, —'S"CHa),
60

319(1H dd, J=15, 4.5, H3b). & 2.88.(1H, dd, J=15, 2.5, H3a); mass spectrum m/e 179 (M+),136

Anal: Calc: C,3351; H,5.06; N,7.82; §,17.89
¢s  Found: C,33.54; H, 508 N,7.72; S,17.93
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50 chloroformnethanol) to yield an additional quantity of nesylate.
This.material is conbined-with that obtained previously and recrystallized
fronmrchloroformto yield 15.57 (87% o 7?#? nmet hanesul f onyl oxy-

met hyl azeti di n-2-one as col orl ess need . -109. 5- 110. 50C; [ al o=+25. 80
(C=1.025 in H20); NWR @E)EE)DM 62 (1H, dd J=1-1.2,3.0, H5a or b), S
4.431(1H, dd, . J=11.2,6 or b), 54. 12(1H m H4) 55 0 5 3.26 (3H,

s, -SC®), 60 : : _ 0 5.3.19
(1H, a8+ J=15, 4.5, H3b). 5 2.88 .¢H, dd, J:15, -2‘5, HBa) mass’ spect rum

me 179 (M), 136. Anal: Calc; IB3.51; H 5.06; S, 17.89 65

Found: C, 33.54; H 5. _ ;E"Zb's Nal. 93 32 037052 STEP D5

| OQCH3 - Nal .0 Nip nacetghe 0. > : R
RO e of \H S

%1 t0 4(S)-4l odonet hyl azefi di ™~g-one A m

4(S) - 4- rret’Hanesqum nyl-oxyazetidin 2-one (11..8g, 65 9. mol.) “and powdered
sodium 15 iodide (19.8 g, 132 nmol) in 130 ml of acetone is heated at
reflux for 6 i reaction mxture is concentrated in vacuo,
treated w.t h“g%loa;;i}%@%ﬁidrn KA

2 x 50 m uf iodiglé ©9.8 g1132 chriol th meﬂoﬂmgmsisuaateswréfabtéorsﬁhé'h@ne cegotimsaixiue is
fiftered, co?RE‘E‘?'i‘E’Pfa@e'dV?qﬁlorvM W'ﬁhaood‘ﬁr‘efrﬁ& Pﬂé’df'@FPdQB'Ue fqmé!e ig jvyaphed

met hyl - azet i Kudyiazetli-2tne s hﬁs su.za frord etrakbatioledin| s R yield
f r om et herzaopahite@hystai®t mb Bero2t@m w.;alezt ﬁ&—wasdznecmmsa cdl-m:l,,) 3480, %s%l"ClH Mk 1dbety)
-23.7 (C=1. 35813 (ars(QHCEHIB,)S 3. 34Rn(1ﬂ—lﬂn)@)3&64tﬁ.(2H1ch6®d@nﬁ316@HU.RNR=(IQA@I432)3 68,3372
(brs, N Hkh % dgiH. dr{4.9 241, 34P) mass spegium e 2L IMDI168142.d97.8% 3. 16 (ddd, 1H,
J.=14.9, 5.4,2.3, Ha), 62.72 (d, d, d, 1H.leal4 9, 2.1, 2, Hb) mass

spect rum rﬁsePr@%alatﬁ:lWi’(48)]46(88ut§l<613wth¢12|7yl)~48&o (Bldink-He Preparation of
(4S)-1-(t-Butyl di met hyl sil 4-iodonet hyl -azeti di n-2-one 30 . .

m 1 35 t-butyidi net hyl chl orosilane - (7.51"g,. 49 8 mml) is added i.n one
portion to an ice-cold, stirring solution of -

(4S) - 4-i odgnet hyl -azeti di n- 25 P,0 g, 47.4 rrrml ) let hyI ani ne
(5.04 g, 49.8 nmmol) in anhydfo di met hydformesi de (Logym). A vol um nous
white precipitate fornms al "\"'rmedl ately. The re IOI\Si+‘ .

_ | _ A

&
(ethyl acet a'f’ 8 %ﬁ S{Ir'gxgo ;@gg 40 i§.| | cerag cy‘:::is‘:;; tere?:éf n‘:ﬂgt)ratneodz

35

t-butyldimethylchlorosilane (7.51 g, 49.8 mmol) is added in one portion to an ice-cold, stirring solution of
{4S)-4-iodomethyl-azetidin-2-one {10.0 g, 47.4 mmol} and triethylamine (5.04 g, 49.8 mmol) in anhydrous
dimethylformamide (100 mi). A voluminous white precipitate forms aimost immediately. The reaction

40 Mmixture is stirred at 0—5° for 1 hour and then allowed to warm to room temperature. Most of the solvent is
removed under vacuum to give a residue which is partitioned between diethy! ether (250 ml}) and water.
The ethereal phase is washed with 2.5N hydrochloride acid (50 ml), water (3 X 50 ml), and brine, dried
with magnesium sulfate, filtered, and evaporated under vacuum to provide (4S)-1-(t-butyldimethylsilyl)-4-
|odomethyl-azet|dm-2-one (15.1 g) as a white solid. Recrystallization from petroleum ether — ethyl ether

45 gives the product as colorless plates, mp 71—72° n.m.r. {CDCl,), 5 3.8 (m, 1), & 2.6—3.6 (2 overlapping d of
AB 4)31.0(S,9), 50.3 (S, 6), 5 0.25 (S, 6).

v ' Example 3
. 'Preparatlon of Benzyl (4-S)-azet|dm-2-one-4-carboxylate

: ‘50
. ) H .
® : N H
, - CO,CH 9f \
0,CH, . CO,CH,G
i e 29 ETgN
55 CHy0,C NH,=TSOH —————> 4 N |
¢. 22 2778 H,0-ET,0 PCH,0,C NH3 " Megsicl
. . : ‘ Et20_ e
COpHyp - 1) IRMICH N Jco,0m,g

Y
 BCH,0, | " 2) Hgot 'LNH --
o CH,0,C NHSiMeg () HgO o7
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{140\ :m xture is stirred at 0-5 for 1 hour and then allowed.to warmto room
Hehperature. Mdst of the solvent is renmoved under vacuumto give a residue
ich is partitioned between diethyl .ether (250 m). and water. The et hereal
phase i s washed W|th 2. 5N hydrocbl037082a0|d (50 M), water (3 x 50 m),_

and bri ne Adri nes um su f nd evapor der
vacuum g te a % & m Ejﬂn J§ J&ffg mole), ie Ileﬁer%})O ‘il
qu ousy lm laérsare £
te@1 ﬁ'(“h aﬂu Y edAWithom E)S&ﬁﬁ d etdrég®n . FLOm
pet r oI éxtHiotedr @shed eﬁtlﬂyl.neeaﬁearwnh%ggesmssmfhte fméued,wea emoleeh Qhde? 8&cufdnad esf/ rrp

71 752 affierddienzyf @36393 319@139883(Waté!whﬂ§h®!@ 6 (2 overl apg.{t{i g d of AB, 4)

(S. _Ghe dlwnyl Sp: ina opis;di W@ ?é:,a irred IB? zyI
( 4 S) gl:@m‘c \Q%FY; m %é%%ﬁf n ath is remgzlzg an?:letthz mr::cltr:lre is stlrred at':::on?
rei 1

perature for 2 hours. The mixtu der a blanket of nitrogen into a three-neck, one-liter,
ETSN Sound bottaicH26Kfitted MiitB -aTsirtdded glass funneliR&bulimhi@rogen inle€)Bh2 @DEchaNidal stirrer.
Ve3Si (dditiopad) @thydrous ether (2 x 50 ml) is{used to wash the precipitate of triethylammonium
lo containing .the preclpltate is replaced by a dropping funnel the-ethergal
H 1) t % li' Tlen&?mgnmethyl silyl-aspartate d @mh s%st rre: er: :E:Itroggw co
CH20 r ere while 2.1M t-butyl magnesium chlondgtnmtﬁe m drop wise over 9 2).
minutes. A ‘gummy precipit s during the addition. The cool’ﬁ'lg%’ath is therDvm oQﬁlzanﬁ the Xt UI’ e
of cf | breiwwyd is (alﬁ)ueasq:martdadt eaop-rtembemnewérhnom c acid-salt -(48.6 g, 0.1 nole)

di et hy]. eff h%l“'x(l{’s@@ cm d '"wat'@rba(hlﬂvg ?‘d s'é!al’f'\J'P a'F‘E'G“'a'Efle@UEG ?i%%?'\hm
oo'Tinl erh%

ool Ji; A mﬂgme

aqueo AG
et H&r el%tere(morrﬂnts% adlﬁoumhaedu un:a‘rllsbnbuel(m,mlxd ramedn rnmgdiies mnmreag
f | I terseuate.dheledw enamretdd unﬁe\racwmtgurwllqw @ml-esfllﬁcﬁﬁlsta!llzm lhl tat e

GBS e

tr| et hl)abammeu] i=4—-405 19C2.0Gh aHCeRY IR cwmae smccessl'nel (oneg)aesdoeuud

_ m nut e$—-3BLI3S5 (odd ) l&a@ fdd li,—#)éﬁ?@\leeaHz@M 48 fw Nif. R@ﬁls@hpslélt npgsgpectitm Mo m

rqger%?FWé ¥3127%Hurs. The mixture is then filtered under a bl anket of

ni t¥ogen.into a three neck one- | i Epled® - round bottom flask fitted wth a
si nt er@s}-1gt eﬁﬂdlﬁmaelyl)Mmumﬁmérfeaxmzmlaamylsulaadylpazemham'ecaI stirrer.
Addi tional anhydrous ether (2'x 50 m) is used to wash the precipitate of
tri et hyl ammoni um hydrochl oride.” The funnel containing the precipitate is
rept®aced by a droppi ng funnel and the ethereal filtrate of dibenzyl
(4S)-N-trimethyl silyl-aspartate i s cooled'in an ice bath and stirred under
a nitrogeén at rmspherel whi [ e 2. IMi~Qut yl ‘magnesiym céﬂ(ﬁﬁd_e in ether (48

m ’40_0, 1rml el is. adolqd_:drop Wi s.es oves 9

0% "\-I iy

»‘ S \+ . 0 64 /9\

TMS = trimethylsilyl .

50

A solution of 2-trimethylsilyl-1,3-dithiane (3.78 g, 19.69 mmiole) in anhydrous tetrahydrofuran (25 ml)

at 0°C is stirred under nitrogen while n-butyllithium in hexane {20.67 mmol) is added dropwise. The

55 resulting solution is stirred for 15 min. at.0°C then. cooled to —78°C (dry ice-acetone). A solution of (4S)-1:(t-

: 'butyldlmethylsnyll-4—|odomethylazetldm-z-one (6.40 g, 19.69 mmol) in 20 mi of anhydrous tetrahydrofuran

is added slowly by syringe over ca. 5 min. The resultmg solution is stirred at —78°C for 1 hr., then quenched

by the addition of saturated aqueous ammonium chloride solfution (10 ml) and allowed to warm to room

temperature (22°C). The mixture is poured into a separatory funnel containing ethylether (200 mi) and

60 water (100 ml). The organic phase is separated, washed with brine and dried over anhydrous magnesium

" suifate. The solvent.is removed /n vacuo to yleld a yellow oil. This material is filtered through a short silica
gel column (26% ether.in’ petroleum ether) to give 6.15 g (80%) of (4S) - 1 - (t - - butyldimethyisiiyl) - 4 -

" [2,2 - (trimethylenedithia) - 2 - trimethylsilylethyl] - azetidin - 2 - one as.a white solid, m. p. 71—73°C.

n.m.r. (CDCly) 3 3.9 {(1H, m, H—S), 2.2—3.6 (8H,-overlapping m), & 2.0 (2H, m, SCH,CH,CH,S), 3 0.99 (SH, S,

65 + Si), 5 0.23 (15H, br. S, {CH5),Si & (CH;),Si). IR (CHCI,) 2930, 2855, 1723 cm™".
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mnutes. A gummy precipitate forns during the addition. The cool i ng- bath |@
then removed and the mxture is allowed to stand at roomtenperature -

overnight. The mixture is cooled in ad: %&e-ﬁi\t h and stirred vigorously

whi | ¢ ammoni um chl ori de saturated 2N 9 ?R¥foric acid (100 nl) is added
over a few mnutes. After stirring vigmxemplk$ several nore m nutes, the
mxture is @il uted withASARET-tBugUImmtyisiip- lé‘i-ﬁy‘rhvaf@&eﬁvwzl%@'mﬁtbv'eaﬁ@thtahé

| ayers are SOFargviedvI-Ediagabus 20 portion is extracted with ethyl
acet\ate (2 x 100 nl). The conbined organic sol ution i s washed w th water
(100 m), 5% aqueous sodi um bi carbonate (100 m ), and bri neLg(ﬂ;Oi m), dried

R

wi th magnesi um sul fiate, ered ~and evaporated u r vacu toja yell ow
sem -solid. Crystal llza i- é [:erfsaé from thyl'ene kOri de (100
m) - petrol eum et ) pr he “azeti di :

of f- whi{® powdeq. her Ilqla_lrs are evaporated

crystallized fr et h'¥'h etherPt 8% Pord 25  additi {(%t(_iuct (2.5 g) as
a pal e yell ow produc e two crops are conbi ned and reﬁy allized from -
met hyl ene chloride to y| el d benzyl (4S)-azetidin-2-one-4-carboxylate (9.5

g) as neftly colorless crystals: nmp 139- 141 [err] = -40.5 (C2.0 in~ '

3o [err]); IR sofati¥d diissprpyiantipd 80.5 hirddh if Tinyarolib SR é@g do i 3'cB8led d%eec

H 33), 3. 35(d(yd65;bcetbhe3@£d ftﬁ,? ankéﬂdltrobb tn'l\oﬁyhz'gm nfe ndbliby 4 nungm‘\ﬁx n&Y {1008 thmolf i35

(s, phenyl )sddehsiewsy civrmua Witer BOMin(, M+3olutibf Df (451 - 170(t . -@wldiﬁetﬁ)mlml-e 4§22 -
20 (trimethylenedithia} - 2 - tnmethyls:lylethyl] - azetidin - 2 - one (10.0. mmol) in anhydrous tetrahydro-

(49)-i

- (t-butyl d*ﬂﬁﬁ.ﬁ%@%‘t{ﬁ@ﬁdi %Uﬁ AR R AR SR AT R W Z‘
azeti di n- 2- Qi tyrated a T nium chloride solution. (10 mi). and allowed to: warm to _ro

TMS = tri meedpératudeyine Eﬁcﬁ%n Fridttire is@uted with-dtHivi 468tata)158 imi))bhd vashddhvith . Mdn(o&’m&

g, 19. 692&Tm§ldeéolmm A imyc wetas (50 eti)r amid nei&gmaha nd2diedrioyer abaghésiuns sglater Rsnbvahofer

(8.2 g) as an
t hepgesi due

U D
55 resulti A A
{dry i ce- aq@ane hvdﬁaxw Mra Rf tﬁ Iene ittia) - -strlmethvlsllvlethvl] - az;l:ldm ?"y one.

- but yi di nat Hrdction yb)s-m,*mhommdvgzlmau dam&mne-n@,éo&)zgg (@&% 10 Bspmpl ) -|(rbu8ﬁl
m of anhydfioetsylsigd » Shyitf of lur quxsetwﬂldeﬂ $2.dwitimithvienedithigje 20vEimethalsilyethvil n.
The resultlﬂﬁ'dg‘mﬁf?’?fn is stirred "at -780C for 1 hr., then quenched by the
addition of saturated agueous anmoni um Jn gde sol ution (10 mM) and

al | oned 50 @EUARIHCBUEIIAEhASTIRB-ALdxbathyI) 420, 4mFﬁb@waaea&rum.wsetmmeﬂyu &Eﬁuu@z-
separat ory dnannel contai-ni ng et hylether (200 m) and 60 water (100 m).
The organic phase is separated, washed with brine and dried over anhydrous
magnesi um sul fate. The solvent is renoved in vacuo to yield a yellow oil.
This matgrial is f$¥T18PefAed through a short silica gel colum (25%ether in
petrol eumether) t0 grve 8.15 g (80% of (4S) - 1 - (t -
butyidinethylsilyl) - 4 - [2,2 - (trimethylenedithia) 2 -
trinmethylsilylethyl azetjoNn - 2 - one as a white SO|Id mp. 71- 730C

| -
n.mr. ( 13) 5 3.9 %1 H"m JH5), (8H, overla |ngn') (2H,
m -80420%425) 5 0.9 7S, 65”@"%“%Q 7§3C(15H ﬁ S, (. J &
(CHI)3Si). IR (CHO3) 2930, 2855, 1723 Sm T34 > AoN—"

¥ TMS

_“- o 0% /s\ - 2) CHSCN/W __ 0% /s\ s

A solutlon of diisopropylamine (6.0 mmol) in anhydrous tetrahydrofuran (25 ml) is cooled tc ~78°C

55 (dry ice-acetone) and stirred under a nitrogen atmosphere while n-butyllithium in hexane {6.0 mmol)} is
added by syringe. After 15 min., a solution of {4S) -1 - {t - butyldimethylsilyl) -4 - [2,2 - (trimethyiene-
dithia) - 2 - trimethyisilylethyl] - azetidin - 2 -‘one {3.0 mmol) in anhydrous tetrahydrofuran {3 ml} is
added-dropwise by syringe. The resulting solution is stirred at —78°C for 30 min., then added through a
Teflon tube to a mixture of N-acetylimidazole (6.0-mimol) and anhydrous tetrahydrofuran (25 ml) at —78°C.

* 60 The resulting yellow reaction mixture is stirred at —78°C for 10 min., then quenched by addition of
saturated aqueous ammonium chloride solution. The reaction mixture is poured into ether (200 ml) and

. extracted with 2.5N hydrochloric acid solution {50 ml), water (60 mi) and brine and dried over magnesium
sulfate. Removal of soivents /n vacuo gives a yellow oil which is’chromatographed on silica gel (ether-
“petroleum ether) {1:2) to vield (3S4R) - 1 - {t - butyldimethylsilyl) - 3 - (1. - oxoethyl) - 4 - [2,2 -

65 (trimethylenedithia) - 2 - trimethylsilylethyl] - azetidin - 2 - one. - . . .
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37082 Exanple 5 (3, '
LAR) -1 - (t-Butyl di methylsilyl)-3- [IRS)-I-hydroxyethyI] 4-[2, 2- (trlrrethyl en
‘hia)-2: trinmethylsilylethylJ- azet|d|n20ne5Ho X~ ) 1)
LDA, ThF, - 780C HOQO037 082 o 2) CH3CHO -
0°.15 A solution of dii sopropyl am ne (10 5 rrrml) in anhydrous
-tetrahydrofursaﬁpg@lo m.) :is cooled to -780C (dry -ice- acetone) and sti rred/
~under nitrogen at nosphere whil e n- butyllithiumin ‘hexane (10.5 mmol) is
added slowy by syringe. After 15 min., a solution of K4S)/j- It -

nh

but yi®i net hyl sFPyl) - 4 ,/13 2 1)021@0—rlerret hy dithia) g
di n CHeCla: 5FREC( 10. &ﬁon i
I'n

trimethylsilyle&hyll -

tetrahydro- fur - Ts dU'E'd—sT‘UWI"y—b? S esul ting
solution is stirred]at- J@OCfo?) BBNmin. prior to tlheladdigson of
')r After an additional 10 ~Nat. 4 78WC the reaction

~acet d? dehyde ( Nﬁ ‘

‘i's quenched by the a T.on of satu,rated aqueous anmogi\urh chl.ori de
solution (10 m) and allowed to warmto roomtenperature. The reaction
m xture is diluted with ethyl acetate (150 m) and vvashed with 2 5N

hydr déhl oﬁnf@omcenaemmrdwl(m M"(s‘&@d?ﬁws‘/fm# E’ra 'sb'qu QS‘D“‘,H'I’ ): ‘and
dried djaphvailnBelrsanes €0 ety ?;g‘ gl P ) _Egﬁ'i't e

im |te te or (t ) .
solid (hA{: éphym[f (tl eth érQ ﬁ\ﬁsul@l {30 eﬁhl |$e| I( rous
et her PRéthy ut@acgbdlay \ﬁHﬁe A1l the fREUIEHY reacgﬂraast wa-mfoam oiral

glzt Tleth¢iath®® (17).2rO6oleri3 added by bvrioge . thelcoﬂlrlgooa&z§ re@vert Aftdrride.tthicomadtion

.2_ _0 miRture]is gitut JCIZ nzw%d waghed ’{2 25 lﬂ) cﬁ”olﬁr@@ polutno (Q(ygl R‘;v?t(t -
| Ie -t-
(9" s ggfjﬁmm&z 2 o sl B

- trinet Wﬁ‘bél,) 3 ho), 842 (1 fnﬂ :5)  71-ODE(BH, ﬁza@zﬁ?’dw 150
- ny. mt)@cﬂfz@:lzcﬁgsa@tasameme, :9&. 3,0:28.(158, b (BH4LS( &ﬁ%us)a(sms 4R) (t| but yl -
dimethyl silyl) - 3-- [(R) - ‘1" hydroxyethyll - 4 - [22-
(EE(;:TpnFt hﬁ é;%ﬁgéunndlm)ethvlsfvl)-&[l; ﬂeérgxet%q qﬁﬂz%t(p |¥ne hvlenedztﬁlaaQrvmethylszlyl _
(3S, 4R BURZ 8 et hyl sityl ) - 3- (I-oxoethyl) 4-12, 2- (trlrrethyl enedi thi a)-
2- trlrrethyIsHyI et hyl | -azetidi n-2- -one STEP A 40 45 H
1) LDA, THF,-78C HS - J>S. TIMS ~ ~ ~ ~ ~ ~ ~~~| 2) CH3CNN A sol tion of
di i sopropyl ani,ne (8.0 i n anhydrous tetrahyrof uran ) is cooled -
to -780C 5s dry. ice- écet 1e) aKcﬁebFiﬂldPed under} ¢&l mosphere
~ while n-butyl it hiu %xane ( S ge. After 15
mn., a solufio - f" Etbﬁtyldlmathylsl 1) ™8 - [2,2 -

- (trinmethyl ene- |a)TM82- trln'ethyIS|IerthyI i_gin- 2 - one (3.0

- mmol ) _in anhydP0Ous I)S\F-{ahydrofuran (3 m) is added-drofWv € by syringe. The
_ resul'“flng solution is*stirred at -780C for-30 - m n., then added through a

- Teflon tube to a m xture of N-acetylim dazole (6. 0 nmmol ) and anhydr ous

t et rahydr of - 780 60 The resultl %@ellow reaction nixture

is st 4U '&ﬁ:dév Zlectlge%@gqﬁzzrmip-?ﬁc _utvl m%yfl gﬁé@% g -(t- tﬂy? drofuran is added

- -oxoethyl)-4—[2 2-
(tnmethylenedlthla)-2-tr|methylsnlylethvl]-azetldln-2-one {2.0 mmol) and potassium iodide (2.0 mmol) in
anhydrous ‘éther (20 mil) at room temperature. The resulting mixture is stirred at room temperature for
2.5 hr., then quenched by addition of glacial acetic acid {9.6 mmol). The resultmg mixture is diluted with -
ethyl acetate (50 mi)-and filtered through celite. The solvents are removed in vacuo to give an oil which is

sa chromatographed on silica gel {1:1, ether: petroleum ether) to give (3S,4R)- 1-(t-butyld|methyIS|lyl)-3-[(R) 1-
hydroxyethyl]-4-{2,2-{trimethylenedithia)-2-trimethylsilylethyl]l-azetidin-2-one as a white solid, n.m.r.
(CDCl; + D,0) 5 4.23 (1H, dq, J=7.5, 7, H-8) § 3.78 (1H, ddd, J=7.5, 3, 2.2, H-5) 53.18 (1H, dd, 7.5, 2.2, H-
6), 3 2 5-3.0 (4H m, —SCchHZCst— <] 2 35 _

55

. (2H, m,—_-Cl_:lg-—.-_Ts).

- 32.0 (2H m, SCH2CH2CHZS) B 133 (3H d J 7 CHs—, L} 098 (9H S +S|) o] 026 (15H brS (Cl:ls)z
65 Si+ (CHg)asl)

38
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poured into ether (200 m-: and extracted with 2.5N hydrochloric acid
solution (50 m), water (50 m) and brine_and dried over magnesium sulfate.
Renoval of solvents in vacuo gives a YPBIP8R which is chr orrat togr aphed on
silica gel (ether-.petroleumether) (1:2gxabipie)d €l d (3S, 4R) (t.

but yi di met hy(BS,M)yI-(}Butyldimethﬂﬂllyl)%-[(anmdﬁyck/éthvl]-44(2—oxc[-2tr&ethyf§5ﬂethyl) azetidin-2-one
(trimethyl enedlthl a) . 2 - tri rrethyl si |yl ethyl] - azetidin - 2 - one.. 35

sat ur at ed aqueous ammoni um chl ori de solution. The reaction mxture is @

0037082 STEP B 5 b “no 1 )DVBO TFAA

0 -10000) €F2C 21, - *C h‘.*O } ' ! _ ~~~#~2) Et 3N-15,

Tri fl uoroacetic anh rlde .0 1) |s1|ge:gmmb by sg)nge-t '_Iutlon of
di met hyl sul f oxi de ) I'n anhydraus et hyl e 10. m ) at
-780C. The resulti ng ur eTM8 stirresleGH—H 680C for 2 n. 7mduri ng .whi ch
time a whid e preC|p|@te‘f~ qs A sol ution &f o Si-I— :

(3RS, 4R) - 1- (t - but yi di met h |IyI) 3-(RS-1- . S
hytlroxyethyl) 4-12, 2- (trlrrethyl eonedi t hi a) - 2- trlmathyIS|IyI ethyll-azetldl n-

2-one - (4.0 mml }jiile AN KALAHS JHRE Nle8 Bnh | drluiE Qd [ dod @m@fﬁd&% %43) A-ft-
SYL i nge ansl gubdit@RuLilN-BORIM-MdkFetiyl-45D,b- {tFid hydénedi trinfdth ieth¥iPazetiefih-2-one -
Tri et hyl am rie.6Z rbinoQ inG¥o hapipousSneithaiai28yil) Bheates reflog for hsmaoodmnggubahh theScolor of
renoved. Af tregctign mixture ghangep fiem ngmﬂﬁwhée iThe rejlmm ie ebojgidtand {ityepediand ’(h!@ilbefmlqe
and washed \@;?u "g:?gﬂ:@?ﬁf’&gh medhe E'B‘fqﬂ' ?5 sH’f‘ sa’ﬁvﬁ‘f’\é‘*?""ﬁ% t‘?ﬁ“z

vl ac Ior|

bri ne_and 8lrdorom et S0 MPSHAETInE. mha SlgaRib shas b i oa sa‘é’éiéﬁ,mé‘&?a‘e‘% 2% S @é%’,t‘iated in
(3S, 4R) 1- ( tvacuo to yield a pale yellow oil. This material is chromatographed on silica gel (ether) to yield (3S,4R)-1-(t-

but yi di met hydusildimeéthyi@iyij-3-H8)ormvdtexy hvﬂ (Z20:2-2-rimeth Isilylethyb-dzetitin-2on& 1138 g @74 yds i
|yl et hyl ] - a2t aelid .y °C. MR 1P 36-A43 RH.I. HER B8 383 5 4.2 (1H,
m H5), 52.1-3.2 (6H m, 6 2.27 13H, S. CH-:-C=0), 6 2.0 (2H, m 25 5;
CH2Ct | 2CH2S); 6 0.96 (9H, S. Si), 50.25 (1<5H br.S (CJ3)2Si and (CEs)3Si).

Exanple 7 (3S, 4 t t v Si | I)3[(R)1
- hydr bxyet hyl J- ?‘T Qe" (’Félof&r%lfﬁy eﬁesoss_ﬁF Y rimet hyl si | yl -
et hyl j azekd &5 27 @HOME J305,3, H-6), 5 PRP(3H, d, J= Kﬁ%ﬂ,ﬂ% Dlosl ®HI, +shl 63 (15H br.S, (Ctiss Si &

TMB K- Sel ect(CHJb8i.(BOICHSISi3a50, 2930,-2868; 11831 w8H@Rvhy dr | de) (4. 8 mmol )
solution of tetrahydrofuran is added 45 dropvvl se - syringe to a

(411 ot hysor ST %“‘V%d{‘e‘“ﬁ%'ﬁfﬁbﬂ’?"ﬁg e S %%‘h 9% i) arnd

potassi umiodide (2.0 mpgl) in anhydrous et her (20 M) at room terrperat ure.
The resulting mxture ig. st |Hred at roomtenperaturg’forg2.5 hr., then
guenched .by addition o gl adi tic acid (9.6 1) _
mxture ig diluted wiTh ef tate @f@@%g and“Ti | ~thirough
celite,.The solvents are RPVeamsn Vagiie | 0 give an gj NV\/mQHh is 50

chr omat ographed on sili® ge'!\%(\)_kl et her "pet r ol euno the\/}s i 40 give
(3S,4R) - 1- (t-butyidinmet hyl sil -[(R) - 1-

hydr oxyet hyl | - d-chRropefbbhzbidatil yilod (i t et

-one as ¥ erbwetawol% (3 oxGZﬂﬁmz:lhﬂ%:\){a?ﬁh&&% sUu &ﬁr}gﬁ Ety gﬁ m?thgén :Slrgsﬂ ngg)

5 3 7 8 ( 1H, sg]gq:n igjhegted at rgfluxtora hr, theb coBg1, Q_t&c(nlrhted thdvacud, dnd thd.rés |du hromatographed
silica gel {2% glacial acefic acid 'in .methylene chloride). (3S,4R)-1- (t—butyldlmethyls:lyl)—3—[(ﬁ)1
. hydroxyethyl]4carboxymethyl-azetldm-2 -one, 238 mg (83%) is isolated as a colorless solid, R, = 0.25.
n.m.r. (CDCl, and D,0) & 3.6—4.3 (2H, m, H-5, H-8), 5 2.98 (1H, dd, J=7, 2.1 H-6), 3 2.7 (2H, d.of ABq)

50 —CH,CO,H), 3 1.29 (3H, d, J=6, CH,- ) 5 0.95 (8H, S, Sit), 5 0.25 (6H, S, (CHy),—Si).

: Example 10
(35,4R)0-1-(t- Butyld1methylsnlvl)-3 [{R)-1- hvdroxyethyl] 4-(3-p-n|trobenzyloxycarbonyl 2-oxopropyl)
azetidin-2-one
55 '

: , 0 HO
P oow N P H -
60 ).‘ : _ C(N "N), | >
J;-I/-\cozu Vo= I r .
= > —N = “COsPNB
N ) o) o - 2
o) \si + il ° \Si- +
o N 2) mtig(occHzcozPN!_B)2 _ /\ |
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6 2.5-3.0 (4H, m -SC112CH2C12S-- 2.35 55 S - (2H m -Cl2 S), 60
62.0 (2H, 11, SCH2CH 2¢H2S) 5 1.33 (3H, d, J=7,, dij-), 6 0.98 (9H, S,
S 5 0.26 (15H br.S, (Ck13)2 65 Si + (CHS) GSI) 36 0037082 Exanple 8
(3S,4R) -1 -(t-Butyidinet hyI silyl DQ37082 1 ' _ -
T hydroxye{ p)éarbo \’Igm zole (’I {OI r%&pyi d!iég Ff‘r; Q:Y\l )pogtlon ’tdlanso%utgﬂeoms 4R)-1-(t-

- HO 5 butyldimethylsilyl-3-[(R)-1 -hydroxyeth l]-4-carboxymeth l-azétidin-2-one - (1:0 mmol) - in - anhydrous
Hz JKk~2 gstrahydrddara 1¥ athigéon Gem re. The re: boldtion h4 sQ«rreﬂfhixlbblthe referdline Goile €

. oxi de (h6ur8® axecdnd flasmnmneslmemb@dq(ﬁim omﬁsaadmm pawdn 03 SpldfRn-of the tnond-p- u

but i d.nwe 'ssrt?riﬂ' E{f? m;%oa rgé ??q ,ﬁ@? s%zsrm'hﬁb wwemnstw- “2-tr
: '”Et.hy'%mu Easa @qg (25
- I's t i Lmd oofo fiFSk Poactio MflaiiJaricl the rdsLlfBg miiiRe GOLtiPed @ rdoRACt
m xt ur &nﬂieaangeabrfmmra hé Fgetidnomigfufe i81thénepoutdticint®l S0trblr of eittter, OGeBheilwith 0.5 N

fil trer dudreghibric haid $dlytiop (20aalk yales(ma@mwmmpenus mdmm bmrbwamz)htmdlzo mfrhe

~conbi n&dng A dge aeo R ""f ar Qi which
di | ut e {’E\s}r‘,; gzﬁg%%}égp&i%ijﬁe? z& Ega L d}i

anmoni AB) 4 .lbﬂzo.f}\r Q(fﬁ )m arg;i;-ﬂgy e or ganic hase is
dri es over magne5| um sul fate and concentrated in vacuo to yield a pal e
yellow oil. This material -is chromatqgraphed on S|I|ca gel (ether) tao yleld

(3S,4R) - 1-(t- -butyldi methyIsHyI) 3-[(R-1 .

-hydroxyet hyl | - 4- ( 2--0xo- 8H mi H6t-hPlstd-l et hyl ) - azetldl n-2- one, 1. 38 g
7%,63 %_'whltesolld mg 82-840C. n.mr. . (CDCt 3- D20)63643(2H m.

)s“ §J_L=f%ﬂm>5(%ﬁ“izén#‘é'r—)@fo2a(®fSAB J=18, 4, 8.5, -CH2-C) 30 6

27(1Hdd J752H—6)0127CBHdJ65 CU3-) 6 0.99 (9H, s,

Si), 0 0.3 (15H, br.S, (CHt)3 Si g 3)2Si): |I.R (CHC13) 3450, 2930,

28555 1737, 1635 cm 1. Exanpl e 9CHp R)-I-(t Butyi dinethylsilyl)-3-[(R-1

- hydr oxyet hyI | - 4- car boxynet hyl - azetl n-2-one 35 H

HO 0 MCPBA - - HO 40

OHTM 0 Ts V CHCI 3 0 0O
Example 11

30 (38 4R)-3-[(R)- -hydroxyethyl]-4-(3-p-n|trobenzyloxycarbonyl-2-oxopropyl) azetldm-2-one o

3 OH . - | o
/l " OPNB - /l." -~ OPNB
o = ' HCt . . _ o O
© Nsi°  © _— = NH
o I\ . MeOH—H,0 | o~

45 A solution of (3S,4R)- 1-(t-butyldlmethylsﬂyl)-3-[(R) 1-hydroxyethyI]-4-(3-p-n|trobenzyloxycarbonyl-z-
oxopropyl)-azetidin-2-one (1.0 mmol) in 20 ml of 9:1 (v/v) fhethanol-water is cooled to 0°C. Concentrated
hydrochloric acid (0.34 ml) is‘added and the resultmg solution is stirred at 0°C for 15 min., then allowed to
warm to room temperature. After 2.5 hrs, at room temperature the reaction mixture is dlluted with ethyl
acetate (25 ml), washed with water (10 mil} and brine, dried over magnesium sulfate and concentrated in -

50 vacuo to yield (3S,4R)-3-[(R)-1- hydroxyethyl]-4-(3-p n|trobenzyloxycarbonyl-z-oxopropyl)-azetldm-z-one

Example 12
Preparation of (3S 4R)- 3-[(R) 1-hydroxyethyl)~4-[3 (4—n|trobenzyl)oxycarbonyl-2-oxo-3-d|azopropyl]-
azetidin-2-one - |
55

' HO : . B
o /[‘ a0
-—.—-—) . .
LN NI. :
] "CO,PNB

65

38



(3S,4R)-1-(t-butyidinethylsilyl-3-[(R)-1- 4S

hydr oxyet hyl | -4. (2-oxo-2-trimethyl silyl ethyl)-azetidin-2-one (1.00 mmuol)
chloraoform (4 m). The resul ti ng soI ut@qzy’ogbeat ed at refl ux for 4 hr

then cool ed, copg = GLEAL he re5| due chro 4R) [(RP“‘ dm eth 4
silica gel (%%M}it g "0 lg(nt% mﬁﬂ% Qﬂn@y gg%( mol) and p-chbo:zben‘;ene
(3S, 4R) - 1- (t shtshybste 16 68 M o ltnle (6 ml) at 0°C. When addition is complete the cooling
hydr oxyet hyl lbaw4mmbmdmtﬂa éacwrehbcﬁhrﬁs 2tirfid@t roddemiper4t&rd %9r 1iHoud. $RY @ i@ then
col or| ess ‘&oldjlyied with sthy) aE!Iate Iﬁ5°rﬂ"} and( {iBEU3Therfilrdb B) cobeeBtraBeddin Yau2Hnd nthe lidsu&ue :s

H8), 6 2. 98c r ! colu r:ietryyl 9) @3/6
1.29 (3H, d, “ é;%g&d? sé‘ﬁi’ Wik @:ﬁg_& g&fl@ behayl)-o g&‘%ﬁ 3?21523'
Ci;CM

m Chl oroperbenzm c acid (1.00 mml) is added to a sol ution of @
in

Exanmpl e 10 (Bﬁzoﬂa Oliaiatrd(ntzadbyé WhiteRbibh.5l( éé\f =) 3410, 2132, 1756, 1718, 1650,
- hydr oxyetrhyl1?50 dF‘B"}?"Tﬂ o mqr mczyﬁmmy)l,éammprsawb )lhaazem 2Kl 216-23.66 4),
55 1.32 ( =62). . _ . HO 60

Ol.) . o N~ ::DZ | 'Example1 - PNB 0

[ ~~~~~~~~ ereﬁgratnon of (5R.6S) /p-Nitrobenzyl 6-[(R)1-h dog 44 P
/') 37  @OBBSqlk, 1' - Carbonyl di m dazol e" g ‘)“M %EME%&"”"'“”

portlon to a solution of (3S,4R) -1-(t- .

but yi di net hyI silyl g | HR) - 1- hydr oxyet hyl J- 4 car boxyﬁ@t hyI azetldl n- 2 one
(1.0 mmol) in an ydrous tetrahydrofuran (5 m) atroomtenperature. The
resul ti ng mol ution .S stigredgoat roomtenperature 6 - . In a
second fl ask, ma nes__T ide (5 mmil—Lsy added |n one pgrtion tao a

sol uti on of "the nono- ..épggenzyl ester of nma PRI ) in
anhydr ous tetrahydr ofur an @25 The resul ti ng mQture is stirred at room
temperaturg for 1 hr, then the tetrahydrofuran is renoved at the punp and..
the gumy residue is triturated with ether to yield the nagnesiumsalt as
an of f-white sl édpentidn df FEARY3-(H)- 1mmrSXMQP@-@(NﬁirSEUnEyI)b)S/cirb&H?l ﬁ&l@@hl&@pﬁ)m
first reacti amtldiri &gdle 66d nida €0.15a8m0ll iand) rhodidrair (@) iagetad (0.7 @a) &t dryobenzene (3mi) is
t enper at ur; éur ?buﬁ'ﬂ'@gf t‘F‘lﬁﬁgqﬂfR't}tIQFénq@ The @rixtyrg isrtaan Tﬁ?ﬁgf?@ﬁmfgépur
‘ether, V\B‘S e W?\Ir atms? an(;ﬁlgdgalégi \%(.?[Etg QQEUQTE&Ed ,i? I}imtro r? 8?6{
M), saturat BrqiisAUSasRs b ms&s Oa Keh I8 4 cBforedd zzgo.ncl h.@fd
over rragnesmmusudyitanzadaﬂeaia edturé 22°CENt S |n vacuo gi ves an oil

chr omat ogr aphed ‘on silica gel (ether) toyield _

(3S, 4R) - 17 - BUYeigal AroRetiedy| si | yl)- 3-[ (R) - 1- hydroxyet hyl | -4-(3-p- A L
ni t r obenzyl oxycar bonyl - 2- oxopr opyl )-azeti di n-2-one. n.mr. (CDCl3 - H20) 6
8.24, 8.10, 7.52, 7.38 (2H,- AB, aromatic), 6 5.26.(2H,-S, -dg-Ar), 6-
35—42(2HmH—5 H-8)626-:9'1350(3H- m H6, H20t|220613
(31-H, d‘966 CI|3)a0988HS @25(6HS/- _

ﬁcoszB '

PNB = p-nitrobenzy!

&z
45 ©

50 n.m.r.: {300 MHz, CDCl;) 5 8.26, 7.54 (aromatic, 4), 5.29 (AB, 2),4.77 (s, 1), 4.32 (dg, |, J=6.6, 7), 4.16 (ddd, 1,

. J=7,75,22 =
iy ),3.21(dd, 1, J= 722)294(dd1J 195 7)250(dd1J =19.5, 75)22(brs 1, 1.37 (d, 3,

L.R.: (CHCI,, CM") 1770, 1758 1610, 1522 1353 ’
" m.p. 110—111°C ,
55 '
Example 14
Preparation of p—N|trobenzyloxycarbonylammoethanethlol

© HS ANSNHpHOl cn_coc:H2 _'_No L

| 65 - HSNNHCOZPNB

39



[3-(4-nit

8)2Si )- 25 Exanple 1 1 30 (3S,4R)-3-[(R-1 |
dr oxyet hyl | - 4-(3-p-ni trobenzyl oxycar bi nyl - 2- oxopr opyl ) -azeti di n-2-one 3S

. . o \ OH OPNB
B HCl Ne~~~~~~~mm~~~ i ~~~~N a 0037'63'2 ' MeOH- H20 45_
“A sol uti an of
| h
dropcagen tﬁ g{'@i s,gg MEZ § Liddin gﬁgs%%& e one
(1.0 a aza 3 pet\a rerasbuat.&mb Rt nzylchloro- o
Ooncentdnatateqtnh e;ci’llaaﬁmele)amzub et isnadded dopmviasiend periol of sresidut. IAREF 10 ‘!

S OI uQ | edditiopalsminytespthe tayerd @efseparatésl: fiheether {aieriis: Q%F'F@We‘!ithﬂéﬂ w926 N HCl; andrthen

T R t@az"mi%&ﬁqﬁ}ﬁﬁ AT T

dri ed. GatQim B GRS 4N ,;am OISR bdREnE ol 16 éta)ClMMnt @Dri, e sc{s .

(3S,14 R)lsﬁ-tz[ drodhatit ployahs Obt isrb), 7.47 (d, J=8Hz, aromatic: protons fheta to nitro), 5.27 (—NH—), 5.20
- 4( 3- pisni-CHebhlizl 26X H):ZLQ';X(@P ggﬂ ,&ﬁ%li FIOW'GHé"ON'ERM%?F ¢CHCR
Pr epar athlttgﬁ) caqunyI- 1725 Molecular lon-256, (M-47) at 208, (M-136) at 120, *CH,QpNO, at 136.

(3S,4R) -3-[(R) -1- hydroxyet hyI) 4 [§xaq,4b1éystrobenzyl)oxycar bonyl - 2- oxo- 3- di az

opr apY Pieparadot i dif N- BRBSE 5|5NH@oenzyI 3-[2- (p-n|trobenzyloxycarbonylam|noethylthlo]-s-[(R)~1-
HO 60 hydroxyethyl}l-1-azabicyclo[3.2. Olh@@-enJ bhe-2-carboxylate

0 CO PNB~' CO PN o; H 2 .O>'H’?2
C02PNB 65 §|8 0 037082 Tr| et hyl am ne - (263 ny, 2 6 mml) i s added by

syripge ;joa m xture..of (3S,4R) -3-[(R)-1- h/lj!"oxyet hyl ] - 4-

benzy ar bonyl - 2- oxopropyl | aget i di ng2- one ﬁH@@aP@jZ :
nmol ) an -Far Woenzene:- sul fonyl azi de 1967y O. snm) ) indry
acetonitrile]l (d Be Wherm—addi?i on i s cc ke.peling _ bath is

remgyed and*t he reactidn mixture i's stirred af Toom tenpérature for 1 hour.
The mxture is then 5 diluted with ethyl acetate (50 m) and filtered. The
filtrate is- concentrated i n vacuo and the. re5|due IS chronatographed on a

short SI| c?J %o @e}tai tat o[)‘;]% eraII

it zyl 1- (+] 10[3 -d 2-d t

(rop (IRHRI IS ".fﬁi e Rt ?,.,ﬂ:; 4o §

- di et hyilsspropy uéanw .tfm A mméiSis addef by sﬂanga ReZ gy mxé&af&nbsﬂrre t0°C
oxopr ofoy1. llntllmetpﬂ(hmthﬁ-a 'ofa s;q‘lutlo 38; #)zed p-toluene sulfonic anhydride (51 mg,

- hydr o% m Qy |(1£ gcmlbg Vp at"_ﬂ_(bfgb r to-provide (5R,6S)p-
d| azop @ J?E% {,, tﬁy, {3%28 égguz_t%ggﬂ d"i’[/'ﬁ? &3l 3,
th rBben car| {40t 3)

7 9 ( Zﬂmwfllﬁétﬁmtnﬂa Thea&cﬁor(rﬁmtu%)ls th&l dtored |(1bféingeila):qr fc5 74hr1Tl'(emmxtal)e,ls ﬂu@d -3
( m  4) with 25 ml of ¢thyd ace(me wgshed wigh 12' ne and dried over magnesium sulfate. Solvents are removed in
vacuo to yield a yellow oil which is chromatographed on a silica gel plate {ethyl acetate, R, = 0.4) to vield
40 -(5R,86S p-nitrobenzyl-3-[2-(p-nitrobenzyloxycarbonyllaminoethylithio]-6-{(R)-1-hydroxyethyl]-1-azabicyclo
" [3.2.0]-hept-2-en-7-dione-2-carboxylate as a yellow .solid, m.p. 167—169°C. IR{Nujol mull}) 1773 and
1690 cm™'; n.m.r. {CDCl,) 3 7.54—8.26 (overlapping ABq, 4), 5 5.40 (ABq, 2), 55.22(s, 2), 54.27 (m, 2), &
3.47 (m), 5 3.23 (dd, 1), 3 3.14 (dd, 1) 6340 (dd;, 1), 5 3.04 (m, 2), 5 1.37 (d, 3).

a8 ~ Example 16
Preparation of Thienamycin

so - OH .. . B L
_ )5, l 8 NNHcoaPNB | .'
) - . N tT " . N .
55 _ oLNj:COzPNB | |
60 A mixture of N-p- mtrobenzyloxycarbonyl thienamycin p-nitrobenzyl ester {10 mg, 0.017 mmol) and

10% Pd/C-Bolhofer type in tetrahydrofuran (2 mi), 0.1 M dipotassium hydrogen phosphate solution (1.4 ml)

and 2-propanol (0.2 ml) is hydrogenated at 2.76-bar (40 psi) on the Parr shaker for 30 minutes. The mixture

is then filtered and the catalyst is washed with water (3 X 3 mi). The combined filtrate and washings are

extraced with ethyl acetate-ethyl ether then concentrated-to ~3 ml and lyophilized. The resulting white
65 powder is identical to natural thienamyein in all respects.

40
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Exanple 13 Preparation of (5R, 6S) p- Ni t r obenzyl

6-[ (R) 1- hydroxyet hyl | - 1-azabi cycl o[ 3. 2. Ohept an- 3, 7-di one- 2- 15. carboxyl at
' ' HO * 20

0037082 0*~s J C> CC2PNB

ON00 C2PNB O~~~~~~~~~ 25 A suspension. Okyam -

(3S, 4R) - 3- [ (PRparktidtyadr oxyet hyl | - 4- [ 3- (4- mtrobenzyl )oxycar bonyl 2- 0x0- 3-di az

opropyl J- -azetidi n-2-one (56.4. rrg 15 mmol) and rhodium (l1) acetate

(0.1 dg) in dry benzene (3 nl) . 6?1 xygenat ed by- bubbl'i ng through nitrogen

°5

for 10 m Autes. The mi xture is th heat edgt o 78CfoNH1 hour. 30 During
heating the 'solid starting mate€F 'ntd solution. The

mxture is then- cooled, filtered tor - e?&ﬂ%alyst and the filtrate
.is concentrated-in. vacud to yield (®R 6S)  p-ni enzyl 6-[(R-1-. |

hydr oxyettdyl J- 1-azabi cycl o[ 3. 2. O1lhept an- 3, 7- di one- 2- carboxyl ate 51 (98°/c)
as a colorless oil which slowy crystad, |63edgat roomtenperature (22C)
Physi cal Properties: OH 40 0; CLCO PNB O - 2 745 PNB =
p-nitrobenzyl * 50 n.mr. (300 M—Iz CDC 3) 58 26,7.54 (arorratlc 4) 5. 29

B, 2),41578tegA: 1), 4. 32 5 2. 2)
g}621 (Ztld 1 (3SpBP1-(tButy ;d'mezh §%1H*’x<1223“f§°'89"‘¥) “"gggﬁ"'leé"a%"‘af““'ﬁ’ 19.5, 7.5),
2.2 (brs, 1jrimethvisiviptyyll-agetidin-3one (CHCI 3, CM")

1770, 1758, 1610, 1522, 1353 mp. 1 10 1 11C 55 Exarrpl e 14 Preparatlon of
p- Ni t r obemzyl oxycar bonyl am noet);et hi ol 60 _ o HS N -- NH2
HCl + d-1c2 . 4 s H N 6
L e HS. - - - - - NHCQiP /0037082 To 600 ~ditethwl er
(Et20 - 75 M H20'in ')Eagh with stirring ci cysteam ne
25 l SiMe, —_—
o~ N

‘ot N+

A solution of diisopropylamine (41.1 mmol) in freshly distilled tetrahydrofuran (200 ml) is cooled to
—78°C and stirred under a nitrogen atmosphere while n-butyllithium in hexane (41.1 mmol) is added by
syringe. After 15 minutes, a solution of (4S)-1- (t-butyldlmethylsllyl)-4~[2 2= (tnmethylenedlthla) 2-
. trlmethyIS|Iylethyl]azetldm-z-one (18.69 mmol) in dry tetrahydrofuran {20 ml) is added slowly by syringe.
35 - The resulting solution is stirred at —78°C for 3 minutes, then added through a Teflon tube to a solution of
' S-ethyltnfluoromethylthloacetate {41.1 mmol). in tetrahydrofuran (120 ml). The total time required for the
.. addition is 8 minutes. The resulting solution is stirred at —78°C for an additional 10 minutes, then quenched
by the addition of saturated aqueous ammonium chloride solution (50 ml). The reaction mixture is then
diluted with ether (500 ml) and washed with 50 ml of 2.6 N hydrochloric acid solution. The phases are
40 separated and the aqueous phase is backwashed with ether {100 ml). The organics are combined, washed
' _wnth water {100 ml) and brine {100 ml) and dried over anhydrous magnesium sulfate. The resultlng solution
is decolorized by brief heating with activated charcoal and the solvents are removed.in vacuo to give an off-
white solid (9.6 mg). This material is recrystalhzed from petroleum ether to give 7.03 g (78%) of white
: crystals, m.p. 120.5—122.5°C. '
45 LR. (CHCl3, cm™~') 1767, 1736,.1318.
N.M.R. (CDCl;} 3 4.6 {1H, d, J=2.6Hz, H,), 4.2 (1H, ddd J= 26 6.5, 8.8 Hz, H4),23—-32 (6H m), 2.0 (2H,
m, —SCH,CH;CH,S—), 0.9 (9H, S, tBuMe,Si—), 0.2 (6H, 2S, tBuMe,Si} 0.16 (9H, S, Me;Si)
@ Mass spectrum {m/e) 485, 412, 388.

50 Step B:
{3S.4R)- 1-(t—ButyldlmethylsnyI)-3 -[{S)-1-hydroxy-2,2 2—tr|f|uoroethyl]-4-[2 2-(tr|methylenedlthla)-z-
trlmethvlsnlylethyl]azetldln-2 -ong _

.

55

6§
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drochloride (nmw = 114; 28.1 mole). A solution of 7.14g NaHCO3 (nmw = 84;
nmole) in 75 m H20|s added. The ice bath is renoved, and at room
Lﬁe erature a solution of 6.75 g p- nltrobenzylchl or o- fornate (mw = 216;
37.3 mml e) in 270:mM Et20is adMiﬂm se 'over a period of one hour.

fter m 5 additi ayers. are sepa ;haer

Iayer |s éfﬁ?'%ﬂﬁgsﬁ"t% ﬁ,‘}}wﬂkﬁr VE%RE ;Y)z sggrgm‘? r&%n%ﬂ% Sﬂgpj%? ¥
Mﬁ& subnamw-adeﬁm RhNEESS StetyMydirofbianh (50

corrbl neekulﬁhaa u:yesﬁrrmae—wc fecB0onie thenntigwhdgemarivi}G oM témnbetra;uredixmmbdtum

concénthowhaﬂtdandelemmiedsb\r gecpling| ke dp ﬁ@ ramityra to e ang| § é“ﬁv §P€lgﬁ @){%

smal | °’ foc Pl'éﬁm" B mbe Trhéddeac%ﬁﬁ' g:}g%&%gﬂf Ffé:t] f"gvg\i‘

o
ander ,:e;a"a,:f;:. S

(65% Ws%@?( ﬁlﬁb at-bu | tﬁﬂklnylt-m[( FoxP2, mmtfmeroamﬂmns-tmhét erte0
n| t rmr) dttﬁla)ﬁlﬂtn{rdthvlﬂmﬂwﬂ-amwmne IR (CHCH T~ 118829, 1745, h332 IR (COCIIZ 4451(1H, biS, 5. 20

from e (971'*?4 D e ot 38 50 o e e patovs &

i on- 256, 7) at 209; (M136) at 120, +CH20pNO2 at 136 Exarrple 15 is
Prepaa"estém of (5R 6S) p-Ni trobenzyl
- 3- [ 2- ( d3SHRM diRmzdiletylsityNB3aS) wﬂrmetzhythmd@raa}hylw{((&)o-zltrmkvytdrsm)(gtsp)hyI I -
- azabi cagetidi{-Bor®. 0] hept - 2- en- 7- one- 2- car boxyl at e C]—I
OH 20 25 ' _ . _
CO2P)B NHCPN . PN (5R 58) p Nltrobenzyl : ' '
. 6[(R)I-hydroxyet"1‘PyI l-1-ag cl o[ 3. 2. Ohept an- 3, 7H@i ong- 2- car boxyl at e (51
“ng, 30 O. 147’?@) is di ss ed in acetonitril'e](3.-m) andy*the
resulting. o) ‘ogoTed to 00C. Diisoprepy CARES 22-ny, 0.17 -
mol ); is addé’d by sy_ [ ng Ma nd t he—~esul$i ng sol imdg.ed at 00C for
1 mnute prior t it on of a solution of fr re fstalllzed
p-tol uene sul fonic an}ﬁéil | de (51 ng, 0.156 rrm)l) in dry ‘g'tonltrlle (1
-m). The resulting solution is stirred at ' OnC for 1 hou/ to provide
(5R368)p nitrobenzyl 3 - (p - toluenesulfonyloxy) - 6 - t(R - 1 -
hydr'oxy et igrcdricioxilie t1082@hdI Cane hidfodridchitkiae (16.8 Pn@dl-are dlB et sticcesddvelyddls Siutivh at e,
t hen cdi48H1-{tdutyREQ@yIsDy-SH r1dp'yt°et2} ,ﬂﬁrﬂum@etbﬁm-82 imethy@fefiithimed-) | s added

by syr ﬂ%@h‘ﬁljyl ﬁ% %& ? @I"LQQFQ P ag oas; ? rrwahe resulting n;:xture is.
N p- g & PR i&ﬁ?é AP lsed LD ik i’ﬁJ e ﬁD
acet ONirdsidué & dis ﬁed iRtHet ABO M) shdl WBshed wit eau.sieela bﬁarﬁné rh EISH R sBRutidrO T

hr. The xBoikrieisuebiub phesd i tatkwahet] withf etbérhiydo raif @bditites: waﬁine “ongdnles lard ne

and dr iwashedyth bm'a fﬁ@@'lﬁﬂdsﬁﬂﬂ aves 3""89!‘09%@?3"3&!’@ suligte) Rewtoyah of aglvemss fnvagiae| d a

ye' | Owggg:l;um et er er 0 gix gg(i ﬂ aﬁﬁte so?gqr?pé‘%:!—ggé mé(&%: &né'lt‘@ Y#‘?@ ate,
p nitroRan

D + 2H ‘overlapping m, H5 and H8), 3.0 (2H, 2dd; J=18, 4.4, . '
Zay-?- b)38.p ZrH( 8, DRy na)y ow;q;:s,rtlmes) ﬁlwmehtauhftet&mnu@aeLé.R ki hydr o
xyet: hyl azabl cycl o [3.2.01- hept -en-7-di one- 2-carboxylate .as a yell ow
.solid, . "167-1690

1773 169 CDCI 3) 5
7 54 4% (% &}@IUFVM?tH IIAga (IS\; hyd6>)<32 a% tr] f!&gaet !lf-cl-caébcgyrzﬁthy(l §zetn§|5\-2-oge( 27 (Zn
2), 6 3.47 {in; 6 3.23.(dd, 1) 6314 (dd, 1) 5:3.40 (dd, :1), 5 3.04 (m

2), 6 1.37 (d, "R 45 HO = Exanple 16 %
Prepar ati on of |er'|hrry0| n- 50 OH : - .
OH NAHCO2PNB b o Ed)\ &92 PNB .
-4N O>N CF3 "~ CO2H 60 A rﬁ ot : ' T

- N-p-ni trobenzyl ox borﬁ?'t"est hi enanycin B ni-t r obenz ter (10 ng, 0.017
mmol ) and 10% Pd'C- Bodsioker type in tetrahydrof ura % (2 W)+ 0.1 M

di posassi um hydr ogen dfﬁ)sphate solution (1.4 m) and 2- F(r\)panol (0.2 M) is
hydrogenated at 2.76 bar (40 psi) on the Parr shaker for 30 minutes. The '

M Xt Ure  Asolution of (35,4R)-1-({t-butyidimethylsilyl)-3-[(S)-1-hydroxy-2,2 ,2-trifluoroethyl]-4-(2-oxo-2-trimethyi-
snlylethyl)-azetldm-z-one {2.52 mmol) and 30% hydrogen peroxide (12.6 mmol) in methanol (2.5 ml} is

60 heated at 46—50°C for 3 hr. The reaction mixture is then cooled to 0°C and dimethylsulfide (1 ml) is added.
*The ice bath is removed and the reaction mixture is monitored with starch iodide paper. When no oxidizing

agent remains, the reaction mixture is concentrated in vacuo and the residue is dissolved in 2:1 petroleum
ether:ether (100 mi) and washed with water {3 X 15 ml), then dried over anhydrous magnesium sulfate.

Removal of solvents in vacuo gives 861 mg of a white solid which is recrystallized from petroleum ether-

65 ether to yield 745 mg (87%) of white crystais, m.p. 134—136°C.
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is then filtered and the catalyst is washed with water (3 x 3 ml). The

conbined filtrate and washings are extraced with ethyl acetate-ethyl ether
then concentrated to -3 ml and |yophilized. The resulting white 65 powder
is identical to natural thi enarrym n i QQ37 08&pects. 40 0037082 -Exanpl e - -

17 Preparati ong gy )33 ro3d "“‘“’“éé"(‘?)’”i'sas ol COOH 10~~~~~~~ to
N

oR, 6S, 8515 @cetoneldd g ii#didls, H5 and H8), 3.65 (1H, dd, H6), 28(2H br.d, H1
Isilyl)-3- (h—ioao.o‘ru?(sﬂ SZ-t-BﬁMé Buaxm(em rzyljt uld 2.,)2 (trinet hyl enedit hi a) - 2- -

tnrrekhyls” Iethyl] azetldln 2-one 20 30 A soI utlon of dllsopropyl am ne

541 1 o in é[é sr trgt ranyd Ofx e E aiﬂ Vi &morrht of the
780C and sue{. éﬁ@ Sy ﬁﬁéfé&gan T jEb]
hexane (41.1 I's ad y syringe. After m nu es, solution of

(4S)-1-(t-butyl di met hyl si I yI) 442, 2o (tr| met hyl enedi t hi a) - 2-
trimethylgilylethyllazetidin-2-oneg(18.69 mml) in dry tetrahydrofuran (2-0
-m) is added slowy by syringe. 35 The regul ting solgg,jon is stirred at
-%80C for 3 minutes, then addeeFy sohwlbe“to a sol ution of
S—ethyltrlfluororrethylthl oacetate (4 1 mn:ll in tetrahydrofuran (120 m).
The totalsstine required for: the~ a RIS §°Wnut es. The resulting

's0l ution is stirred at -780C for an additional 10 m nutes, then quenched by
the addition of saturated aqueous anmarj ssnsshl oride solution (50 m}. The
reaction mxture is then diluted with ether (500 ni) and washed with 50 n
of 2.5 Naydrochloric acid solution. The phases are 40 se’parat ed -and the
aqueous phase is backwashed with et her EddBplemis) . The organics are conbined,
washed wi t h wafoiewinge pioyedgred ofshe faeeagingkxamples mde"élltﬂeé@t'évefresam?y'efQ)'&Sbta'"ed
magnesi um s@PAreRrigte appgtationds previdRg uader e ‘GEmps f8WBYor i zed by brief heating

w th actipated charcoal and the solvents are renoved in vacua to give an
of f- white solid (9.6 ng). .This material is recrystallized from petrol eum
ether to give 7.03 9 (78% of white &rystals,g.mp. 120.5-122.50C. 45

| . R (CHC3, cnil) 1767, 1736, 13 13) 6 4.6 (1. H d, J=2.6Hz,
H3), 4.2 41 H ddd, J=2.6, 6.5, 8. )Tsﬁ’? 3.2 (6H, in}, 2.0 (2H,

m, - SCH2Cl | 3CH2S-), 0.9 (9H, S. tB f"\ Y52 (6H, 2S, .tBuMe2Si) 0.16
(SH S. Me3Si) Mass spectrum(mle) 485, d&]@ 388 TMS = trimethylsilyl.

35

45

50

Y

55

60

66
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thylsilyl)-3-[(S-1
2-(trimethyl enedithia)-2-
HO

R -1 -(t-Butyldine
i fluoroethyl]. 4-2,
one

50, Step B: (3S,
_ 2,2-tr
| et hyl | azeti di n- 2-

4
Jr oxy- 2, t
thyIS|Iy et

R 0 65 41 0037 082 A p&O3E
(¥070 mmol ) in isopropanol (10 n) igg
(3S,4R) - 1-(t- butyldlrrethyIsHyI) ?.1 0oX
ethyl e et - is .
anhydrOL@onipalnnahﬁfrofuran (50 rri) atR7 78WC. The resuhémemgs mxture is e/
stir red—ﬁ—#&eﬁmﬁﬁ—wn—ﬂmmmtmmmﬂvm—abme
Excess soditym v GCHep@ydride i s deddnposed A:symrEsarmné ﬁmt sdbstituteact i on
m'xture to 00C and carefuli{y adding 2.5 N hyea t@F‘P fciseprepyl ut i on
(20nm'). The reaction mixture is then poured 0 FVSSO m ), washed
W|th wat er 2050 m9Hsand brine (50 m )Hand dl‘l‘@di“(ﬁ?‘emp'aﬁ b pgjoganragnesi um

'sul fate. Renmpval of solvents in vacuo give &“’3)’%‘{@2{’#}? qB?tPV'M| chis
chromat ographed on_silica gel (150 g& (2:1 R ? M ether) to
provi de 3.24 g (68%% of oS in E"a"‘p'ens ::;;_,.s:f
(35, 4R) - 1- (t-but i di et hyl silyl)-3- [(S)-I-hy ke B o qagT oet hyl
-4-[2,2-trimethylene- 10 dithia)-2-trimnet hylmsﬂabbetduylhde-cmxﬂtredjl n-2-one. IR
(CHCI 3, cm1) 3320,1745, 1332. NVR (CDCl 3) gsomties: (1H brS OoL:, 3.9-4.9
(2H, overlapplngm IGEl+He) 3.4 (1H, - dd, J9 2.. , 28(4Hm24

(2H, m, (ZH}@P 1.0 (9H, S. tB IVEZSI) ThIS reactlon al so
provi des 140)4 of the8Re|rrer shﬁ . 15 Step C
(3S,4R) -1-(t- Butyl di methylsHyI) 3-[(S)-1- hy eﬁmh .- cgtgm ug)roethyll-4 (

H

Me3 a
°%%spen5| on of sodium bor ohydride |
pdded rap| dly to a solution of

0-

2- 0X0- 2- trln'ethyIsHl_'erthyI) - azetidin-2-one 20 20 ; 3HO-
CF3 - C3 25

Ai+M 5.) CH3CH CrcHg A|V93 ‘Using the procedure of Example

0  memmmmmmeeees Si-]1- 30 Mercurictoxi deugos@ompoundiot)Tagled- mer curi c

chl ori de (165 8 n‘rlgﬁﬁ are added succgssi vel yad @ Exampid B b Butkitute
*(3S,4R) - 1- (').t but met hyl si-l yl ) - 3-[ ('S) - 1- hyedeydsbronieXoroacetaidehyder oet hyl ) - 4-
[2,2-(trinethyl enedldl.hi a)-2- tri rrethyIS|IyI ethyli-azetidin-2-one (7.19
nmol ) in 5% aqueous jrethanol (70 m). The resulting nmixture is heated at
“reflux for @ hr. €H&H cooled to room¢FE’2rpera En"bE 123 P K4, The filter
cake is washed with ss additional nethanol ompe rﬁ)"an the conbi ned
“filtrate and washi ngamsare concentrated in vacua The residue is dissol ved
in ether (1855()) m ) anéijvashed with satHurat ed agueous a mmnl u chl ori de

roduc
SO' ut ' on Example 5 and methanesulfonyl

Ms = mesyl ' ' chloride and triethylasine in
y methylene chloride at 0°.

N
9.) CHaCH B H Obtained from compound 8 on
: treatment with LiNg in DMF
at 60°,
iy -
10.) CH3CH H Obtained from compound 9 by
. : reduction with'HoS and EtgN in
CH20|2_
NHCO,PNB |
10a)  CH4CH H . Obtained from compound 9 on
. treatment with CICO,PNB and
DMPA in CH20 |2 at 0°
lOH _
1)) (CHg),CHCH H As in Example 5, but substi-

tuting isobutyraldehyde for
acetaldehyde.

-® = phenyl.
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2 x 50p}). The aqueous phase is backwashed with ether (100 ml) and the
conbi ned organics are washed with brine (50 mM) and dried over anhydrous
magnesi um sul fate. Renoval of solvents in vacuo gives 2.94:g of an
off-white solid. This material is chr @33P83ned on silica gel (120 g,
eluted with 3:2 40 petroleumether:ether) to. give 2.47 g (87% of a white
solid, mp. 83-850C. IR (CHCI |, cm 1)TAB&0! (Coptjaued)1 635, 1333.- NWR (CDCl 3 +
D20) 8 3.9-4.5 (2H overldapping m H5 and HR) 3 0.(2H .2dd J1=18 4 4
J=18, ‘7~2 HL Bodbol 382 (1H, dd, J-2.7, @5 HO, 1.0 (Ohkemgkst- BUMe2Si - H
0.2 (15H, t-BuMe2Si- and Me3SL) Step 0 45

(3S,4R) - 1-(t-Butyidi nethylsilyl)- aH[(S) 1- hydroxy- 2, 2, 2- trrfluoroethyl] 4-c

ar boxymet hyi - aZEt; din- (%Ho)ngH(!)_ll-Cl)CH gHH H A E le’5, but substitut
HO 50 2, 3]0 oCHy CF3 s in Example 5, but substitute
: 5-methyl valeraldehyde for
g:3 55 X FOHSI 4w ' acetaldehyde. 0
s : o

+ Asol ution of OH
(3S, 4R)-1-(t- b”‘ar d| met Ry sbl vl ) - 3-1(S) - 1.qhydroxynsz.n%xzma.ssfauugrbmayl|-4 (
2-:0X0-2-trimeth ‘silyFethyl)-azetidin-2-one (2.dy@o0 écalsnslalaﬂiydmodrogen
per oxi de (12.6 mml) in methanol (2.5 mM) is 60 mm@mm 45-50' C for 3 hr.
‘The reaction mxture is tfen cooled to 0C and di met hyl sulfide (1 m) is
added. ,The. ice bath is rlemoved and the reaction m xture is nonitored
with-starch i odi4e pap@faCHWhen no oxi di zi @idg agentAsr iBramede Sittybsubstdigtei on
m xture is concentrated in vacuo and the residue tf‘g"ﬁ?@%’;“'%ﬂe foh 2:1
pet rol eum et her: et her (100 m) and washed wi th water 15 m), the
dried over anhydr ous magnesi umsul fate. Renoval of soI vents in vacuo gi ves
861 ng of a whifsg sol iduhsiebHLeH recrystal | ized fasGERSpID, BlaBubdthige- 65
ether to yield 745 ng (8' - of “white crystals, mtiputylibebihyBDPCxyadétalde-
0037082 IR (CHC13, cm') 3350 (very broad), 1738h(49rfyra°1t39'5hdeNR
(acet one- d6) 6 1#%.2- 4. 7.|o(c;2|l§bHQverI appr ng mul tipl efas,in Elanpld, B substith® (1 H,
.dd, H6), 2.8 (2H, br.d, HL A+ 8), 1.0 (9H, S. t -oBravk ABiacdtal@ehyde.6H; - 2d,
tBule2Si-). 5 Step E. Follow A4g the procedure of Exanpl es 10-16 except
substituting an.equiv nt of the azetidi Qne. of St ep D
- for t'he azeti drnirz‘éne o?’ll'gg't"?%rﬁH there"ias obt ar% ,de Eﬁ:ﬁ;é}f{sg .
C . CF3,, ~~~~~~ ~~~ ~~

5R, 6S, 8S 20 Exanple 18 Focl?"f ow ng t he procedures of t he foregoi ng Exarrpl es
and text, the araqtr di rwgeazcm Table | are obt ai N@d;in Example 5, but substitute

propionaldehyde for acetaidehyde.

'OH -

| : .
19.) FCHoCH - H As in Example 5, but substitute
fluoroaceta Idehyde for acetaide-
hyde. :

Lt

"20.) D—CHZCH H As in Example 5, but substitute

cyclopropylacetaldehyde for
acetaldehyde.

21.) CHaCH, H As in Example 5, but substitute
: . ethyliodide for acetaldehyde.

22)  CHg =~ . CHg As in Example 5, but use
. o compound 2 and substitute
methyliodide for acetaldehyde.

23.) [>—cH, = H As.in Example 5, but substitute
. cyclopropyimethylbromide for
acetaldehyde.

24.) . HOCH.CHp ' CH As in Example 5, but use
. conipound 2 and substitute
oxirane for acetaldehyde.
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pound
- (CH3) 2CH

H

R6

TMS - TMB= trlmethy_lsHyI

H

35 40 45 50 55 60 65 43 . O 0037082 TABLE |

Remarks 1.)

00370&% in Exanple 5, but substitute .

equi val ent amount  of i sopr opyl & tal dehyde. 2.) CH3
As I n Exanpl e 5 but *8%1‘%3 (aﬂﬁ'é‘gé&?val ent anount of nethyl iodide

I'\III\ Iy In

for acetaldehyde 3 )

Exanpl eO%m%(mm Uee - corrpound 2.

ove surface nf

ct i rtgd enl ||f|13_n.

AS

‘andm@xcess for- rral d@lnyﬂke |ntroduced adwh -

oLl A oLl

gas just._a

H

\JII‘T} AL A N

~As in Exanple 5, but using an eqw vaI ent anmount of phenyl aceta
dehyde for acetal detfjle. OH 5.) CH3CH CH3
Usi ng the éar ocedur e Rf * Exanpl e 5 upon conpound 2. of Table I. 6.) 0CH2.
H 25.As in E¢anpl e 5,- but subgfitute Iggn,;g,](anﬁg QTnaheush @peisicet al dehyde.
H7) Cu3CHu pentanone eddof Bra@apéydd, but
usi ng
95a)  CICH,—CH— H - As in- Example 17, Steps A & B,
' a_) ' k4 ? S {or, equivalently, the procedure’ of
OoH . .. Exs. 6 & 7) but use an equivalent
: amount of chloroacetylimidazole
instead of S-ethyltnfluoromethyl-
_ _ _ thioacetate. _
2.5b..) - CICHZ.-CH—;:. "'CHS : As in Example 1_8, Table 1, No. 253,
N - but starting with azetidinone of
OH Example 18, Table I, No. 3.
26.) H'..c;:cl,l_ " H As in Exénip!e" 17, 'Step A, but use
25T * ethyl monof luorothioacetate
instead of S-ethylitrifiuoromethyl-
_ thioacetats. :
? .
27.)  HCFCH H As in Example 17, Step 8, but
: : substitute product No. 26, Table
i, Example 14, and use sodium
borohydride as reductant.
? o ._ | ' |
28.) N3CH20H'. o H As in Example 5, but use azido-
acetaidehyde mstead of acetalde-
hyde.
29.) PNBOCCH» H As in Example 5, but substituted
. p-nitrobenzyl| bromoacetate for
acetaldehyde.
30.) MeOCH,C— H As in Example 17, Step A, but
T substituted N-methoxyacetyl
_ imidazole.
OH _
31.) MeOCHoCH H- Obtained by employing the
. L procedure of Example 17, Step
- B, on compound No. 30,
Table |, Example 14,
32.) . _CFZCHCH H As in Example 17, Step A, but

substitute ethyl difluorothiol- -
acetate.
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conpound 6 as substrate. OVs 8.) CH3CH ' H

bt ai ned fromthe product of Exanple 5 and net hanesul fonyl Ms = nesyl
chloride and triethylai,.ine in nethylene chloride at G. N3 9.) CH3CH
H Obt ai ned from conpound 8 oRAIERE&Nnt with LiN3 in DVF at 600.

@P’

NH2 10.) CH3CH, _ . "Obt ai ned from conpound
9 by reduction with HS and Et3N in GOPE {lpontipuedy ong 10a.)  CH3CH

H o Cbt ai ned from conpound 9 on treatnment with Cl CO2PNB and DMPA in
CH2Cl ®~at . O 11.) og (CH3)2CHCH 7 H : As Tn
Exanpl e-55, but Pa stiFi *  CH3) 2CHCH R S Rernal'ks't uting-

i sobutyral dehyde for aceta |dehyde. O= phenyl. 44 0037082 TABLE I
(Conti nued)} Conpound R6 oH .

R7 ;
Remar ks CH 12. R CHCH2CH2CH ' . i anpl e' S,
but subst't ut e‘)’?’d‘l met h%’c’e er al dehyde fof acet a’?ﬁéﬂé&%ﬁ&&ﬁﬁfﬁﬁb 17, DCH
H As in Exanpl e 5, bustepssiimt substitetigysdtiiopr opane

car boxal dehyde f.or: acetal dehyde. OH 14.) CF3@t¢hydride as the reducing agent.  CH3
As In Exanple 5, but substitute _

a 34)  PNBOCOCHZ GH, Obtained from No. 3, Table 1,
~ . AN E .

Example 18 with p-nitrobenzyi
chioroformate and 4-dimethyi-
aminepyridine in methylene~
" chloride.
20 T

| .
35.) PNBOCOCH2CH "H ‘Obtained from No. 16, Table I,
25 . Example 18, by reaction with p-
nitrobenzy! chioroformate and
triethylamine in methylene

chloride.
. 30 (“)
36.) PNBOCOCHZCH2 CHa Obtained from No. 24, Table 1,
' Example 18 as described for the
preceeding compound No. 35.
35
37.) HOCH ' H As in Example 5, but use excess
formaldehyde instead of acetaide-
. hyde. .
w‘ .
38.) PNBOCOCH, H Obtained from compound 36, above,
i and p-nitrobenzyichioroformate in
o] _ methylene chloride containing 4~
<5 dimethylaminopyridine. .
i
50 Example 19 _ _ o
3 Following the foregoing Examples and text, particularly Example 13, the representative intermediates

of the present invention are obtained when the indicated substitution from Example 18 is made into the
scheme of Example 13.

55
R7
0
. He -
60 _ L-—NI I
&5 . R = PNB (p-nitrobenzyl)
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| uor oaceta | dehyde for aceta |dehyde. OH 15.) t BuMe2Si OCH2CH

IR As in Exanple 5, but substitute t-butyld i nmethy Isi |y

"bx aceta ide- hyde for acetal dehyde. 16.) HOCH2 CH2

As”in Exanple 5, but substitute &k@3IR8Ror acetal dehyde. OH 17.) .
CH3CH2CH2CH H . tagLeA$ 10 Exanple 5, but substitute
butyral dehyde for acetal dehyde. JB.é' CH3CH2CH H

As in mpmmmmmm 19. )
FCl - 12CPofmpound - R&' = © ~ {4 R7 As in Exanpl e Rpmatiat substitute ft
| uor oacet= |Ut:|ryut,r for—aceratte- yde O =20 - >—CHCH
H 1 )As | (CHgY @ e 5, but subktitute cych opropyl acet al dehyde for
aceta Ideh é‘& ' As in
Exampl e 5, but S ti tute et hyI i odi e for acetal dehyde 22.) CH3
CH3 ~As in Exaapl e 5 but use corrpound 2 and: substl tute nethyliodide
for acetal dehyde &% imary aloo As in
-Exanpl e 5, Shut SGHE? ‘Ei'f'% cyc IoproﬁyHPnet hyhﬁﬁ,@ﬁ'&%mﬁ éisa&s\’gaed dehyde. .
-24.) H CH2CH2 as shoim by reabbirgithean5, but use
conpound 2 and substitute oxirane. for acet aPiYRjaaeamopt of CIGRPNFS2 TABLE |
(Conti nued) Corrpound R6- - , in :nelpreseq?qof D)MAP (c:tl‘- o
= - ' methylaminopropane) in methylene
Remar ks S s ' chlor!:de.
T -
4.) SCH,CH H
5) . CHgCH .. . = ' CHa
8.) gcH, H
_ ?H
7.) - CHZCH . @gCHy
1 8)  CHCH H
| NHoOZPNB
9.) CHaCH S H
o OH
10.) - (CHg) ,CHCH | E H
11)  (CHgl,CHCH,CHiCH ~ H

A
12.) . i o O H

OH

13.) CF3(|3H . CHg
OH |

4) HOCHz—c':Hé H

g = pheny!
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25. ) ~~m~m~mmm 25.) t .- H As in Exanple /4
5, but use cyclo- pentanone instead of acet aI dehyde. 25a.) Cl CHz- CH : {’b
H _ 'As in- Exanple 17, Steps A& B AP
(or, equivalently, the procedure of O 37032 Exs. 6 &

7) but. use an equival ent anmount of EOAC, dazol e |nstead of
S-ethyltrifluoronethyl- thioacetat ec% fl (Ewtb

CH3 ‘ AS TN txar’r‘gg@ 13, r1apte 1, NO. 456{ ot 5[dr[|ng Wit =
azet i di-ione &Pmegynd - Exanpl e 18Remkge 1, No. 3. 0

26.) H CFC _ ) H _ AS Tnh EXanple I7, btep A
but use 2 - “ethyl nonofl uor ot h| oacetate
i nst ead of S-ehfyltri f:kggg | - th | ogcet at e. pQieltbd hs descngggqf%
H - As in Exanple 17, Stép B, but substit st pyExdmek 100. 26, ®rabl e
|, Exanple 14, and use sodi unb@or ohydr| de as reductant. 0 28.) N3CH2CH
Hs As in Exanple 5, bypt use azido- acetal dehyde:instead of '
acet al de_- hyde16.) 0 29CH3CHyCHPOWBOCCH? H H As in
Exanpl e 5, but substituted B-ni trobenzyl bronpacetate for acetal dehyde. 0
3Q,) MeOCH2C- H As in Exanple 17, Step A
but substitut eql-,;\l-rretagwégty | imdazole. OH 31.) Me OCH2CH
H ot al hed by %r’rﬁl oyi ng the procedure of Exanple 17, Step B, on
compound No. 30, Table | ,gfxanple 14. 0 _

18.) FCHZCI:H - H

OH

o | :
o 19) [> —CHCH H

B CHCH,

Sy TeHy T CHy" .

i
23.) PNBOCOCH2CHz . CHg " Protected as described for No. 3,
S SR " Table Il, Example 18.
7 OH e
_ 24) H
(I)H
25.) NgCHyCH H
25a.) CICH,CH~- H
OH
25b.) CICHZCH— . CH3
oo
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ti

OF CHCH . H As in Exanple 17, Step A,

substitute ethyl difluorothiol- acetate. 46 0037082 TABLE |

nued) 5 - Conpound R6 R7

rks OH 70 33.) .  CF208m®37 082 H o ot ai ned

_from No. 32, above, using the p@@ﬁgqﬁ?%‘&ﬂ@éﬁml e 17, Step B, but

substituting sodi um borohydride

CH3

p-ni t rohe %’d
ani népyrlﬂ‘f’ 4 Rt hyl ene-’ chiori d€' 20 0 35.)°

g agent 34.) PNBOCOCHZ
'Chtainﬁ'(LfromNO"S Table | -ii - | -Fxanple 18 with

chl oro%)%% \t e and 4 d| rret*h.yl -

HIlObtall'ned fromNo. 16, Table I, 25

- Exanpl

e 18, by reactijon wth:p- nitrobenzyl chI orofornate and triethyl am ne

in nethyl @sg chl enBoecH,30 . H 0 36.) PNBOCOCH2 CH2

CKal ro

ot ai ned from No. 24, Table |, Exanpl e 18 as descrl bed for the

proceedl ng corrpound NdJH 35. 35 37. ) HOCH? H

As in
38.)

abovs,
nmet hyl

Exa% !EHEH excess forrml.de_hyde |nst.ead of .acetal de-- hyde.

_ Cbt ai ned from conpound 36,
PNBOCOCH2 OH -and p-ni trobenzyl chlioroormate in O
ene chloride coptaining 4- 45 ' . o

d i met hyl @8i)nopyGFgeHer ft~~4 H

20

‘25

30.

36

.45

50

-

" . &8

i
29.) - PNBQCOCHg2 _ H

Example 20 :

Following the foregoing Examples and text, the following compounds are prepared in representatlve
demonstration of the disclosed process. In the following Table, the resulting compounds are taken from
starting materials which are made available by the foregoing text and examples — particularly Table Ii of
Example 19. The column labelled “Remarks. and Reagents” annotates the established procedure where
necessary to obtain the indicated compound. In most instances the compounds are-deblocked: raccording to
the procedure described in Example 16. However, when the SR® side chain does not contain a basnc_
function, the final product | is more. conveniently. isolated as the sodium salt (M=Na); which result is
facilitated by conducting the deblocking in a slight excess of NaHCO,. In any event, when eithet R® or R™:
bears a basic group, the final product | is most conveniently isolated as the free acid (M=H]}, rather than the
sodium sait. It should be noted that compounds designated as "“free acids” in reahty are. |solated as inner_
salts as a consequence of their zwmerlomc nature. .

Fl7

N —COOM

M=H, Na

'50
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-50 ' Exanpl e .19 Fol | owi ng t he
foregm ng Exanples and text, particularly Exanple 13, the representative

i nternedi ates of the present i nvention are obtai ned when the indicated
substitution from Exanpl e 18 i s nade i4®87t982schene of Exanple 13. 55 R7

60 65 R PNB (p-nitrobenzyl) 47
00370 82 TABLE,I I q(3)rrpound _ R7
Remarks 1.) (C13) 2CH ' : H2.) CH3
HO 3.) PNIBj OPOH z COH3 The primary al cohol
No. 3, 2 | | =2  ~~~~~~~~ Table 1, Exanple 18 |Is protected:as
shown by reactijng W tE an _éequi val ent am)unt of CI CO2PNB in the presencejof
P (di- nethylam r}pg@pane) in methylene chloride. OH 4.) JOCH2CH
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conpounds 26-57, above, except that the value'for R6 is taken as CH3CH2
rat her than the CH3C(COH)H of Conpo_undé.o%ﬁé 90-121 Conmpounds 90- 121
correspond sequential’ly to conpounds = 3-57, above, except that the
value for:R6 is taken as Cl 2CHCH rat her than the CH3C(OH)H of Conpounds
26-57. 122-153 Conmpounds 122-153 correspond sequentially to conpounds
~OH 26-57, aboveg, gxcept that the value for R6 is taken as CF3CH r at her
t han the CH3C(Q®H)H of Conpounds 26-57.. 154-185 Conpounds 154-185.
correspond seqyentfially to conpounds = OOH 26-57, above, except that the
value for R6 14 tgken as HOCH2CH r at her than the CH3C(OH)H of Conpounds
26-57. 186-217 Conmpounds 186-217 correspond sequential l ygt 0o conpoundg -
OH 26-57, abovg, gxcept that the value for R6 is taken as #C | CH2CH ratjher
than the CH3C(@HHH of Conpounds 26-57. 218-249 Conpounds=218- 249
il
8

0037082 Corrpdunds 58-89 Compounds 58-89 correspond sequentially to @

correspond seqyedtiially to conpounds OH 26-57, above, except that the
value for R6 s §’ ken as - CH3CH2 CH rather than the CH3C( Q) H of - Conpounds
26-57. 250-281| & |Conpounds 250-281 correspond sequenti aI-IynZ_to conpounds

OH 26-57, abovg,ggxcept that the value for RS is taken as QDTCH r at her
than the CH3C(()—EI—-of Compounds 26-57. 282-al3 Corrpoun'ds:‘:’282_- 313

correspond seqteggnti ally conmpounds CH 26-57, above, efcept that the
value for R6 ig Tgken as™ H2ZNCH2CH rather than the CH3C( =20f Conpounds
26-57. 314-345 Conpounds 314-345 correspond sequenti al lq t o] compounds
OH 26-57, above, gxcepf=&hat the value for R6 is taken as. ) H - rather
than the CH3C(QH) H of ounds g£6-57. g846-37¢(: Conpound 346-3772?
- correspond seqyentji al | conpopnds 26; 57, abpve, eXgept tyhat. the yal ue
for R6is taken as ratheg thanghe CHI(OH) Hof Compounds 26-57.
378-409 Congourids 378-809 correspond sequentially to conpounds 26-57,
above, except tlhat| the value for. F6 is taken as HO2CCH2 rat her: than the
CH3C(OH)H o8 Cqnpdunds 26-57. 59 :
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0437082 Cbnpounds 410 441 Compounds 410-441 correspond'seqUentiaIIy to

L??,npounds‘ OH 5 26-57, above, except that the value for R6 is taken
_ CH3PCH2CH r at her than t he CH3C( OH).H of Cdnpounds 26-57. -442-473
Corrpounds 442- 473 correspond seq@03708% to conpounds " OH 10 268i 57,

above, 'except that the value for R6 is taken as (CH3)3CCH2CH rat her than
the CH3C(OH)H of Conpounds 26-57. ~5 Cainms 1. A conpound. having the
“structure 204R 7 . SRa SRb 25 wherein RI' is hydrogen or ajreadily
removabl e kngwn jprotecting group; R and Rb are independently 30 pel ect g
from al kyl havijng 1-6 carbon atons, phenyl, trityl, benzyl, nethpxybenzyl,
et hoxybenzyl jand - (CH2)3- (joinder of Rl and Rb); Rl is alkyl havjng 1-6
carbon atons)| or| phenyl;:and wherein Re and R7 are independently kel ected
fromthe grodip clonsisting of: hydrogen; substituted and unsubstitpted:

-al kyl, al kenyl nd al kynyl, having from 1-10 carbon atons;lgycloblkyl,
.cycl oal kyl al y%, and al kyl cycl oal kyl havi ng.3-6 carﬁ%n’atonﬁ%in the .
cycl'oal kyl rlng and 156 Earbon atons in themal kyl ndketies; gheny ; 35 v
caral kyl, arallk@nyl , qfd aral kynyl wherein tRe aryl @iety |99phenyl and the -
aliphatic poftgon hasyil-8 carbon atonms; wherein the iubstltuznt o
substituents r%,atlv to the above naned radlc Is aye selec ed friomthe *
group consi s{ifg of chl or o, -ON, 45 FOR1, O
- OCN\RLR2, 0 ALJFNFlRZ/kNRlRZ -NH2, 65 2_8 NH 60 S
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clit HI 11 111 Corrpounds 410- 441 Conpounds
410- 4241 correspond sequentially to conmpounds CH

C 26-57,
above, except that the value for R6 is taken as CHBOCHZCH rat her than the

CH. 3¢(OH)H of Conpounds 26-57. 442-47@037 @8%ounds 442-473 correspond
sequentially to co ounds OH 26-.57, above, except that the val ue
for R6 is tak 10—!3)3CCHZCH r at her than the CH3C(OH)H of Conpounds

éga SL d ai s %s_ss cog%a;mdyaauaa%&éas ﬁtsg&gntﬁrll&rtggonﬁ)ounlg

g 290 'BureeRtithay the "Rb'eé‘?'éq |'ﬁg’é‘B'éndent 'y 30 sel ected
from al kyl having 1- 6asc,<a-isl§blg rathen thn tehGHRZKOH)HIof Cothpourlsie 128497, net hoxybenzyl ,

renovabl e known protecti

a R
areadily

et hoxybenzyl and -(CH2)3- (joinder of R*-and Rb); RO is al kyl having 1-6
carbon atons, €¢-ighenyGampaunds HhdetcaresiindisegudatiaBy & donpspesndentOly sel ect ed

from the aroup consi stingr oo udl RN ne RB Y S btk urt?.g@@% tuted:

al kyl . al kenyl, and al

cyci oal kyl al kyl, and dﬁ%ﬁ%)te%ﬁh?)& PHH'h’\’flcr?Q‘p%‘“?f' ¥3fbon atoms in the

(,6 mg P.i'ibzaqé% rr& or;d & eﬁléﬁ toré%p%@.’.d@s’ op‘henyl
y 1 s|phenyl
ali phatic portion has 2}?-67 @h?vso%cemmfhevm@l?@flﬁstlh@ksm@st iGRg€ht or

cycl oal kyl rlquggg 1
aral kyl, aralkenyl

ynyl er e ar

35

and t he

substituents rel ative raertha thé OMgC(0EEGH Qompduadd 26—-87. sel ect ed fromthe

.group consi sting of: 4c chloro, bromo, fluoro, Rl, -OH, 45
Compg_unds;ﬁqmﬁzcorrgspgy sequentially to corggqpugpez m |

-ORl, 0 .50 154185

-NH2, 65 - Nr#gls7, GBove, except that the value for R® is taken as HO'..,HZCH

186217

rather than the CHac(OH)H of Compounds 26~-57.

Compounds 186—217 correspond sequentially to compounds CIJH
26--57, ahove, except that the value for R6 is takenas  CICHyCH

"~ rather than the CHaC(OH)H of- Compounds 26—57

218—249

'Compounds 218—-249 correspond sequentxally to: compounds B OH

o 26_—_57., above, except that the value for R6 is taken as CHaCHZCH

250~281

282—-313

¢ 314-345

e A

346~-377

378—-409

rather thar the CHgC(OH)H of Compounds 26-57.
Compounds 250-281 correspond sequentially to compounds  OH

26-57, above, except that the value for R6 is taken as D_CH
rather than the CH4C(OH)H of Compounds 26-57.

Compounds 282-313 correspond sequentially to compounds OH
26-57, above, except that the value for RS is taken as  HgNCHCH
rather than the CH3C(OH)H of Compounds 26-57.

Compounds 314--345 correspond sequentially to compounds OH
26—57, above, except that the value for RE is taken as _ CFgHC-
rather than the CHgC(OH)H of Compounds 26—-57. -

Compounds 346—377 correspond sequentially to compounds
26-57, above, except that the value for R6 is takenas  HOCHjy
rather than the CH3C(OH)H of Compounds 26—57. '

Compounds 378—409 correspond sequentially to compounds -
26—57, above, except that the value for. RS is taken as HOZCCH2
rather than the CHgC(OH)H of Compounds 26—57.

R2, 60
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- _seNR1R2 5 -802 NR1 R2, 10 0 -NHCNR1R2, 15

R2NCR1L . 20 : - CO2H, 002R1 25 0 -CR1, .30 -OCR1L 35 -SH, 0 *~ ~
- IR-SR1L I, 45 0 so -CN , and -N3 55 wherein, _

relative to the above |isted subs@0O3%@82 on R, and R, the groups R and

R2 are independently selected from hydrogen, al kyl, al kenyl and al kynyl,

havi ng f F&MROI980 car bon atons; cycl oal kyl , cycl o-- aI kyl al kyl , and

al kyl cycl . PRLkM . Rav Kyl rang and 1-6.~.

carbon at ons |1n thamd"{'}ﬁd I‘”ﬁ"‘&'{il @r%lpg}'rd%gi"e?t?alé{ﬁgf 'i{ﬂ%f'"%gr al ken?/H, and .’

ar al kf/nyl wher ei n26+2, ehoy¢. exerpbthat the vyhfefvyﬁ dntakerras alQH3REHR@H porti on has

1-6 carbon atons; rdfkerad thR/crajotometoer Behtbimiédsogen at the sanme tine; when

R6/R7 is hydrogen 60 then R7/t/R6 is not OH 0 or .65
442-473 Compounds 442—473 -correspond sequentially to compounds - OH

I
26<57, a_bove,'except that the value for R8 is taken as (CH3)SCCH20H
rather than the CHzC(OH)H of Compounds 26—57.- -

10

15
Claims

1. A compound having the- sfrut_:ture
20 _ T

25

wherein R" is hydrogen or a readily removable known protecting.group; R® and R® are independently
30 selected from: alkyl having 1—6 carbon atoms, phenyl, trityl, benzyl, methoxybenzyl, ethoxybenzyl and
—(CH,),— (joinder of R* and RP); R® is alky! having 1—6 carbon atoms, or phenyl;.and wherein R®and R” are
independently seiected from the group consisting of: hydrogen; substituted and unsubstituted: alkyl,
alkenyl, and alkynyl, havmg from 1—10 ¢arbon atoms; cycloalkyl, cycloalkylalkyl, and alkylcycloalkyl
having 3—6 carbon atoms in the cycloalkyl ring and 1—6 carbon atoms in the alkyl moieties; phenyl;
35 aralkyl, aralkenyl, and aralkyny! wherein the aryl moiety is phenyl and the aliphatic portion has 1—6 carbon
atoms; wherein the substltuent or substltuents relative to the above named radlcals are selected from the
group consisting of: :

4 chioro, bromo, fluoro,'-R1- v
-0OH,
4 -bé‘,
s0 -OCNR1R2,
A —ENR"RZ,
—NR1R2,
60 o
—NH2,
- -NHR1,

60
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| t{hl1Jl 11111111 1111 Al 11 111 0037082 2. A corrpoun

stfycture 5 a V\/nereln R',
RIS R6 and R7 are as defined in Caimi1. 3. A conp ,ﬂimﬁmﬂ Cl ai ms
1 or 2 wherein RI' is hydrogen or aOQ3ZQfdosilyl gtoup. L und .
accordi ng to Cajm3 wherein RI' is hydrogen or a trial kyl si I yI group
wherei n ea H"‘%?PM?I noi ety has from 1-6 carbon atons; RO is alkyl having 1-3
carbon ato nyl o gﬁ ) al kyl shavi ng 1- 3
car bon tog oe—g é?om q"ﬂ1 oun acc%grgl seg'%"nglg_l%cgmpof%sZ 3 or?a wher ei n
and R7 are |ndepend@ﬁ't-’rTyaB@Pe%‘FM“Taﬁdm\@hlefg U takemasd st¢*r'a?%!2°”hydrogen
rsubstituted and unsu&s&rltﬁdﬁttwcy@(bmgq ofdoPéunytd 26287, al kynyl having from 1-10
carbon atons, cycloal kyl, cycloalkylal kyl and al kyl cycl oal kyl, having 3-6
carbon at 42473 he C@y‘&*’!tﬂo@ﬁ 44¢1+478i cauyespond sea@ntialiytorsompoynds i n t he kyI _
moi eti €8; phenyl ; arz@-}-éﬂ/kbov@rﬁl:&ﬁw& thealgﬂe%raiekxy%n yherey g bbﬁ 20

noi ety is phenyl and the aliphatic 1g{rtl -6 carbon om; V\/nereln
the substituent or §?}B§'H‘ac"déﬁ1?'§3q(8\" ‘?f\Fé’“‘f’?P"?%%a éﬁove naned radicals are

selected fromthe group consisting of: chloro, bromp, fluoro, 25 -CH -OR1

30 0 -@NRIRZ 35 B 0 -CNRIR2 12, 40 -NR1 R2
-NH2 45 -gdRé' NR NRLIR2 55 - SO2NR1R2, 0. 60 :
-NHCNR R2, 0 -1 65 -R2 NCRI 62
1. A compound having the structure
20
R 3e?
RS__ SR
25 17 8i(R%)
_ rNR | 3

wherein R" is hydrogen or a readily removable known protecting group; R* and R® are independently

30 selected from: alkyl having 1—& carbon atoms, phenyl, trityl, benzyl, methoxybenzyl, ethoxybenzyl and
—{CH,);— (joinder of R® and R®); R® is alky! having 1—6 carbon atoms, or phenyl; and wherein R® and R” are
independently selected from the group consisting of: hydrogen; substituted and unsubstituted: alkyl,
alkenyl, and alkynyi, having from 1—10 carbon atoms; cycloalkyl, cycioalkylalkyl, and alkyicycloalkyl
having 3—6 carbon atoms in the cycloalkyl ring and 1—6 carbon atoms in the alkyl moieties; phenyli;

35 aralkyl, aralkenyl, and aralkynyl wherein the aryl moiety is phenyl and the aliphatic portion has 1—6 carbon
atoms; wherein the substituent or substituents relative to the above named radicals are selected from the
group consustmg of:

4 chioro, bromo, fluoro, Rt,

—OH,
45 -oR1,

0

50 . =OCNRITR2,
55

-@Nﬂ‘ﬂz,

_ ~NR1R2,

60 '

—NH2,
65 ~NHR 1,

60
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the above |isted substituents on R6 Q he group id ®R2 Sar &

i ndependent |y sel ected from hydr ogen, al kyl, al kenyl and al kynyl, having
from 1-10 carbon atopger? cycl oal kyl , cycloalkylalkyl and al kyl cycl oal kyl ,
havi ng 3-6 carbon—aﬁgﬁl i n the cycIoaIkyI ring and 1-6 carbon atoms 45 in
t he alkyl noieties, ﬂﬁﬁﬁﬁl; aral kyl, aral kenyl, and aral kynyl wherein the
aryl nmoi @ty is phenyl and the aliphatic portion has 1-6 carbon atoms. -6. A
conpound according to C} m 1, 2, 3, 4 or 5 wherein R7 is hydrogen or
nethyl. 7. A conpotitd EJ%Ordlng to Claim6 wherein R6 is selected fromthe
group consisting of: substituted and unsubstituted: al kyl, alkenyl and
cycl oal ky¢ al kyl whergyn the substituent or substituents are selected 50
from hydroxyl, aIkoxWIFg ¥|ng from 1-6 carbon atons, phenoxy, am.no, and
carboxy. 8. A conporfNRHBCor di ng to Oains 6 or 7 wherein R6 i s selected
from the group consisting of alkyl, cycloalkylalkyl, alkyl substituted by
one ‘or nose hydroxyl @ oups, or cycloalkylalkyl substltuted by one .or nore

hydr oxyl groups. e qnpound according to Cains 6, 7 or 8 wherein R7 is
hydr ogen. 55 Id‘ RpPOCGSS for preparing a conpound. accordlng to C ains
1, 2, 3, 4, 5 6, 7, 8 or 9 having-the structure: 60 - . : :
R7 © 20 SR a R&kH : ~- SRb 0 NRV SI (R)3
—COoR1,
25
| i
~CcR1,
I
~OCR1 |
% —sH ,
o]
© y
SRt ,
o)
I'1
- -SR1 ,
45 I
o]
50 —-CN , and
; —Ng

55 wherein, relative to the above listed substituents on R®, and R, the groups R' and R? are independently
selected from: hydrogen, alkyl, alkenyl, and alkynyl, having from 1—10 carbon atoms; cycloalkyl, cyclo-
alkylalkyl, and alkylcycloalkyl, having 3—6 carbon atoms in the ¢ycloalkyl ring and 1—6 carbon atoms in the
alkyl moieties; phenyl, aralkyl, aralkenyl, and aralkynyl wherein the aryl moiety is phenyi and the aliphatic

portion has 1—6 carbon atoms; R® and R? are not both hydrogen atthe same tlme, when R/R7 is hydrogen,
60 then R7/R® is not

OH 0

.
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M S 0 037 082.whi c'.h'corrpr.i.ses the.:steps 'of
_"~t eatl %Im”“mull[)“lgmw) 120 wher ein ‘Mis a met aI catlon to yi él d: 02:30 e

Ra SRb gQ NRC si (Rc)3 0 30 fol | gugsi7zid82 reating in the presence of base

with a known al kyl ati ng or. acxél ating agent calculated to 35 establish R3

and R7. 12 A campgusd badngtye stpeture

4, 5,
45-

conpfising treating a corrpou_nd acgordi
A process for preparing: 55 AR
of treating a conpound of Claiml

10

15

20

25

30

35

45

50

55 .

60

65

aring a conpound accordl ng to dains 1, 2, 3,
6, 7, 8 or 9haV|ngthe structure 40 R7 R Si( R )3| (R
7 N I-O_ o i 50 &
g Lg&haim10 with a Lewis acid. 12.
60 65 conprising the step
',{1hci known oxi di zi ng agent. 64

6.

wherem RY, R°, R® and R” are as defined in Claim 1.

3.A compound according to Claims 1 or 2 wherein R" is hydrogen ora tnorganos:lyl group.

4. A compound according to Claim 3 wherein R" is hydrogen or a trialkylsilyl group wherein each alkyl
moiety has from 1—6 carbon atoms; R° is alkyl having 1—3 carbon atoms, phenyl; and R* and R® are:
—{CH,)s~, or alkyl having 1--3 carbon atoms.each.

5. A compound according to Claims 1, 2,3 or 4 wherein R® and R” are mdependently selected fromthe
group consisting of: hydrogen; substituted and unsubstituted: alkyl, alkenyl and alkynyl having from 1—10
carbon atoms, cycloalkyl, cycloalkylalkyl and alkylcycloalkyl, having 3—6 carbon atoms in the cycloalkyl
ring and 1—8 carbon atoms in the alkyl moieties; phenyl; aralkyl, aralkenyl, and aralkynyl wherein the aryl
moiety is phenyl and the aliphatic portion has 1—6 carbon atoms; wherein the substituent or substltuents
relative to the above named radicals are selected from the group consisting of: )

chloro, bromo, fluoro,

—OH ,

NR1 - . | ,
i o ' . g
' NR1R2
-so,NR1RZ ;.

_. '?f -
' —NHCNR'R2 ,
o)

: 4.
—-R2NCR1,

62
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*C. L M S* 0037082 13. A conpound accor di ng to daim in R7
is hydrogen and Rs is sel-ected fromthe group consi gﬂlm‘ “C“ C
L m 5 *

F3CH to _, OH" HOCY - 2 @@204 i
CH3CH2CH OH 25 , rCH OH HZI 1 30 CF2HCH OH
HOCH2 35 HO2CCH2 OH 4., ., - CH OCH2CH OH CH2=-CH-CH 45 14. A process
f-or preparing 50 R7 27 R8 55 . ' o

C0 OOH and. the pharmaceutically acceptable salt, ester and am de _
deri vat4 vgs t hereof; agegrein: Rs, R7 are defined 60 as in Cai 1 and Rs is
sel ect ed fron1hydrogen;zsubstituted and unsubstituted: alkyl, alkenyl, and
al kynyl , having from 1-10 carbon atois; . cycl oal kyl , cycl oal kyl al kyl , and
al kyl cycl odl kyl , havimg 3-6 carbon atons in the cycloal kyl ring and 1-6
carbon atgns in the allkyl noieties; phenyl; aralkyl, aral kenyl, and

aral kynyl wherein thetaryl noiety is phenyl and the aliphatic portion has
1.6 carbon atons" heteroaryl, heteroaral kyl, heterocyclyi and .
het erocycl yl al kyl wherein the heteroaryl noiety or the heterocyclyl noieéty
65 has 5, or 6 ring nmenpers containing 1-4 0, Nor S atons and the alkyl
moi eti es Kave 1 to-6 e@srlon atoms; 65 : -

| —SH ,
20 :
0
]
-sr!,
-25
o)
I,
-SR1,
30 . I
0
s - '—CN';' and
40

wherein, relative to the above listed substituents on R®, and R’, the groups R' and R? are independently
selected from: hydrogen, alkyl, alkenyl and alkynyl, having from 1—10 carbon atoms: cycloalkyl, -
cycloalkylalkyl, and alkylcycloalkyl, having 3—6 carbon atoms in the cycloalkyl ring and 1—®6 carbon atoms
46 in the alkyl moieties, phenyl; aralkyl, aralkenyl, and aralkynyl wherein the aryl moiety is phenyl and the
aliphatic portion has 1—6 carbon atoms. L -
6. A .compound according to Claims 1, 2, 3, 4 or 5 wherein R is hydrogen or methyl.
x 7. A compound according to Claim 6 wherein R® is selected from the group consisting of: substituted
. and unsubstituted: alkyl, alkenyl and cycloalkylalkyl wherein the substituent or substituents are selected
80  from hydroxyl, alkoxyl having from 1—6 carbon atoms, phenoxy, amino, and carboxy. L
: 8. A compound according to Claims 6 or 7 wherein R® is selected from the group consisting of alkyl,
cycloalkylalkyl, alkyl substituted by one or more hydroxyl groups, or cycloalkylalkyl substituted by one or
more hydroxyl groups. ' _
9. A compound according to Claims 6, 7 or 8 wherein R is hydrogen.

55 10. A process for preparing a compound according to Claims 1, 2, 3, 4, 5,6, 7, 8 or 9 having the
structure: :

60

65
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Q37082 it uent or substituents relative to the above- naned
di cal s mmll the group consisting of: -XO halo (chloro, i
oo, fl CR 10 _ 0 -OCNR1IR2 0 *_CNRR -NR1 R2',

oM. 20 -NHRL. NRL 25 - 0037oﬁ?| R2 SO2NRLR2, 0 -NHCNRLR2, 0 R2
NCR1 35 -CO2H, -CO2R 40 S .0 - 1R1, O - OCR -SH, 0 50
| R 50 which comprlses.jhmps(yf trgg&g 55 0
5 17 :
NR
o
o with :
5
| sR?
18
MO® b o
Si(R%),
‘20 : ) ..
wherein M is a metal cation to yield:
25 sR?
sRP
NR!” Si(R%),
30 '
followed by treatlng in the presence of base with a known alkylatmg or acylatmg agent calculated to
35 establish R® and R’.
11. A process for preparing a compound accordmg to Claims 1, 2, 3, 4, 5, 6, 7, 8 or 9 having the
structure: _
40
SiURCY,
‘45 .
5
50 comprising treatmg a compound aocordmg to Clacm 10 wnth a Lewns acxd." '
12 A process for preparmg »
R ———,-/\ COOH
17
A—=NR' .
60 od :
65 comprising the step of treating a compound of Claim 11 with a known oxidizing agent.
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-CN, and 60 wherein the' groups 'Rl and' R2 are indep mlmuuumm
from ‘hydrogen, alkyl, alkenyl, and al kynyl, having fe‘ H ons;
.cycloal kyl, cycloal kylal kyl, and al k é%gd)?#]kyl S having $3- & cirbdn ‘atons
in the cycloalkyl ring and 1-8 carbona the al kyl noieties; phenyl;

aral kyl , ar al ket compouhdatatdingty Claid1 onthetiepdimRT i Bydagggh amici®dd sgletted fn_dsm melgrwpd

t he ali phatieengisgingpthn has 1-6 carbon atons; heteroaryl, 66 - 377082
111 il 111111 1I¢|l, CH121111 11 1'l heteroaral kyl, heterocyclyl and
het er dgycs yl al kyl ; ei'n the hetero aryl nmoiety or the heterocyclyl

nmoiety has 5 or 6-ri ng Orenbers containing 1-4 atons sel ected independently
from oxygen, nit roge&: %]Dsul phur and wherein the al kyl noieties associ ated
with said heterocycli @ nbieties have 1-6 carbon atonms; or wherein Rl is the
group -(Gk2)nX(CH2),,,R9gpherein n=2 to 4, mF2 to 4, X=NR 0 or S; wherein
Rl is H 5 CH3, CH2CH3, |CH2CH20OH or CH2CH2NA2 and R is OH, NH2, NHCH31,

N(CH3) 2, OCCH3, I 'ﬂpCHgﬂHCCI—B 0 15 which process conpri-ses the steps of
oxj di zi ng' R7 20 6 i R R
30' : 81 (Rc wherein R1l' is

hydr ogen or a known cﬂb% &fting gr oup; and RO is independently selected from
al’kyl having 35 1-6 carbon atons and phenyl; followed by treating with

1,1" - carbonyl di m dazol e fQJ-HI owed by (R2' nQCCHZCOZ)ZI\/g toyield: Ft7

2" 45 V\h‘, rein R2' %F known protecting group or a pharmaceutically
accept abl'e .ester 9“2% | oned by diazotizing, cyclizing, activating and
‘reacting with HSR Patent anspruche 50 1 Verbindung mt der Struktur

SS R6 SRb worin R1
Wasserstoff oder ei n?LeL,@ht ent f ernbare bekannte Schut zgruppe ist; R und
Rb unabh#figi g 60 aus§ewahit- sind aus: Alkyl nit 1-6 Kohl enst of f at onen,
Phenyl, Trityl, Benzyl %thoxybenzyl Et hoxybenzyl und -{CH2) 3-

(Ver bi ndung von Ra ;ﬂb R Alkyl mt 1-6 Kohlenstoffatonen-oder Phienyl
ist; und worin R un unabhangl g ausgewahlt sind aus der Gruppe von:
Wasser st dPf; substicajHoH-£em .

OH
| HOCH
35 2
HO,CCH,
o
40 CH~OCH,CH
CIJH
CHp=CH—CH
45 .

14. A process for preparing

50
R7

55 - 2N COOH

o]

and the pharmaceutically acceptable salt, ester and amide derivatives thereof; wherein: RS, R? are defined
60 as in Clai 1 and R® is selected from hydrogén; substituted and unsubstituted: alkyl, alkenyl, and alkynyl,
. having from 1—10 carbon atoms;-cycloalkyl, cycloalkylalkyl and alkylcycloalkyl, having 3—6 carbon atoms
in the cycloalkyl ring and 1—6 carbon atoms in the alkyl moieties; phenyl aralkyl, aralkenyl, and aralkynyl
wherein  the aryl moiety is phenyl and the aliphatic portion has 1—6 carbon atoms; heteroaryl,
heteroaralkyl heterocyclyl and heterocyclylaikyl wherein the heteroaryl moiety or the heterocyclyl moiety
65 has 5 or 6 ring members contammg 1—4 O N or S atoms and the alkyl mouetles have 1to-6 carbon atoms;

65
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- und unsubstituiertem Al Al kenyl und Alkinyl, mt 1-10
KONl enst | ‘m‘““mtuﬂﬂl kyl Cycl oal kyl al kyl und Al-kyl cycl oal kyl mt -6*
| | enst m m oal kyI ring und 1- Kohlenstoffatonen in den *65
¢yl r est én; °PhbnyT A al kyl, Ar@iO@I@B2und Aralkinyl, worm der AryI rest -
Rireny| i st und der. aI | phatlsche Tel

* Kohl et e syisiit o el edeit e et R R e,
vor st h#®AU*S8 ef uhrt en Reste ausgewahit sind aus der Gruppe von: Chlor,

Brom Fluor, RexehalHchiofdRbtomo, fiuoro), 0 -OCNR1R2 r5 _ \J
_CNZ- CNR R2 -NR1R2. -NH2 20 * -NHR1, /NR1 25
<NR1R2 SOZNRl‘F@" 0 30 - NHCNRI R2, 0' - RZNCR1, 36
- CO2H - CO2RI 400R1. _ 0 -CR O 45 ~*].-OCR, -SH . 0 50
-SR, 0 11 . :
* 1,
—ooNR'RZ
0
SRR Ayrtrz
—NR'R?
_NH2 ’
20 S
—NHR1,
NR1
25 —<NR1R2 "
—so,NR1R2
1
* —NHCNR1R2 ,
o}
-
—R2NCR1
35
. ~CO,H ,
1
40 .0
I 4
—CR' ,
\
4 —oCR!
—SH ,
50 " 1
-sR',
0
I,
-SR1,
55 |
. —CN and ..

wherem the groups R‘ and R2 are mdependently selected from hydrogen, alkyl alkenyl and alkynyl
havmg from 1—10 carbon atoms; cycloalkyl, cycloalkylalkyl ‘and alkylcycloalkyl having 3—6 carbon atoms
in the cycloalkyl ring and 1—6 carbon atoms in the alkyl moieties; phenvl aralkyl, aralkenyl and aralkynyl
ss Wwherein the aryl moiety is phenyl and the allphatlc portion has 1—6 ‘carbon atoms; heteroaryl,

66

L
‘n



55 -SR1 -CN, wund 60 -N3 worin, bezdgen auf die vor end
auf gelt steten Substituent.en an R6 und Rl die Gruppen “ “Hﬂ% E&E ngi g
ausgew hit sind aus: Wasserstoff, A kyl, A kenyl und Al

Kohl enst of f at onen; 68  *~~ ~~~~~~~~ 0037082-ni 1117 IM111111 Thd] 111111
0037 082 CyGlefartakelidi, he@f&!vaﬁ laffdY) ljle?dr&%];lylélm whkfoll o teterPd i Yloiety Br theBetBrocyclyl moiety

Kohl enst of f aka®§ens ring ontalmhdl Y4 4tBs sbNdted iffdefenlidnti F6ra biyen MRIdgérorédaBhur
Al kyl r est en;an® ecrgin thdkalwl In;oie;nesﬂessdciatﬂd yithusaid hﬁteadckqhnyioyetlmhavm T-€+6 carPery btows;tor

Pheny i (GHa)4R° whgre' 0 ft R o Jiherieing is thd
RI n?/chtS el%cﬁ‘?%%%gﬁgﬁrm%%‘ﬁ i mﬁg?%@r%sserstoff I st

dann ist -5 OH , _ 0 I%é&gﬁ nicht - oder
10 2. Verbindung mt der Stuktur-.* 15R 7y ¥ i) "Re.20. worin R, R
R6 und R _wie in Anspruch 1 defi niert si no. 25 3. Ver bi ndung nach den

Anspr Cchdh 1 oder 2, worin RI' Wasserstoff oder eine Triorganosilylgruppe

i st. 4. Verbindung nach Anspruch 3, worNHCOR.’ Wasserstoff oder eine

Tr| al kyl silyl gruppe ist, worin j eder Al kyl.rest 1-6 Kohl enstoffatone hat; R
Alkyl ‘mt 1-3 Kohl enstoffatorren Phenyl i%t: und R und Rb sind: -(CH2) 3-
odor Alkyf mit jeweils 1-3 Kohl enstof f at onen. 5. Ver bi ndung nach Anspruch
1> 2, 3 oderwhich piesessicomprisgsthe Rep3Rf QARG g ausgewahit sind aus der 30 Grupe
von: Wasserstoff; substituiertemund unsubstituiertem Al kyl, Al kenyl und
Al kinyl mt 1-10 Kohl en- stoffatonen, Eicl oal kyl , Cycl oal kyl aI kyl und.

Al Kyl cycl®®al kyl, nit 3-6 Kohl enst of §ét Rdal kyiring und 1-6

Kohl enst of fatomen in den Al kylresten; Ph 'ﬁ% o Aral kyl, Aralkenyl und

Aral kinyl, worin der Arylrest Phenyl d der. ali phat ische Tell 1-6
Kohl enst of fat one hat; worin der Substituent und die Substituenten beziglich
der -vor st2&hetefogmsnannt en Reste ausgewahit sind aus der G uppe von: 35
Chlor, Brom Fluor, -OH 40 -OR4 1 7

R
RB "™ cooH
(o}
wherein R‘ is hydrogen or a known protecting group; and R® is mdependently selected from alkyl having

35 1—6 carbon atoms and phenyl; followed by treating with 1,1’-carbonyldimidazole followed by
(R¥0Q,CCH.CO,),Mg to yield:

170 0O
N
o R

45 wherein R* is a known protecting group or a pharmaceutically acceptable ester moiety; followed by
diazotizing, cyclizing, activating and reacting wuth HSR®. .

£ ' Patentansprnche
§0 1. Verbindung mit der Struktur
R -~ sR®
(] b
55 - SR
? airmC
,_..NR-1 Si(R")4

worin R' Wasserstoff oder eine leicht entfernbare bekannte Schutzgruppe ist; R* und R® unabhéngig

60 ausgewdhlt sind aus: Alkyl mit 1—8 Kohlenstoffatomen, Phenyl, Trityl, Benzyl, Methoxybenzyl,
Ethoxybenzyl und —(CH,);— (Verbindung von R® und R®); R° Alkyl mit 1—6 Kohlenstoffatomen oder Phenyi

ist; und worin R® und R” unabhingig ausgewahlit sind aus der Gruppe von: Wasserstoff; substituiertem

und unsubstituiertem: Alkyl, Alkenyl und Alkinyl, mit 1—10 Kohlenstoffatomen; Cycloalkyl|, Cycloalkylalkyi

" und Alkylcycloalkyl mit 3—6: Kohlenstoffatomen im. Cycloalkylring und 1—6 Kohlenstoffatomen in den

65 Alkylresten; Phenyl; Aralkyl, Aralkenyl und Aralkinyl, worin der Arylrest Phenyl ist und der aliphatische Teil

67



QCk - OCNR -CNRIR2 1 2; -NR R 56 -

NN NHFH“E “ im“!‘! NRI NRLR2 65 - S02NR1R2,” 69
111111 11 seCLHS * 0037082 0 | - NHCNR R2, ...

-R2N . COD37082R1 t6- - . ' 0-CRO 20 .,
rin,

bez oge uhsle swﬁamme CERE Z&ffﬁuqsmg?"gt"gﬁ%] B%'Fﬁlﬁ’é?ﬂ 54 Vgﬁg\%d ﬂﬁﬁéﬁm“dl e

Gruppen Rl und R2 unabhangl g ausgewahit sind aus: Wasserstoff, Al kyl, .--

Al kenyl -und &hist, Bydm, Filiof, R1- 10 Kohl enst of f at omen;. Cycl oal kyl ,

Cycl gal kyl al kyl . und Al kyl cycl oal kyI mt 3-6 Kohl enstof fatonen in dem

oycl oal kyl ring urdHi:6 .

-oR1,

10 <"3
-ocNR1R2
0
15 —ICI:NR1R2 '
-NR'RZ,
—NHy »
2 <NHR1,
~ NRT
—<NR1R2 ’
—So,NR'RZ,
0

25

: I
o -~ —=NHCNR1R2 ,
' 0
—RZNCRT ,

35
—CO,H ,

-co,Rrt,
45
50 ' : <“)
55 —sRt,
60

" worin, bezogen auf die vorstehend aufgellsteten Substltuenten ‘an Ft's und R? die Gruppen R! und R?
65 unabhéngig ausgewahit sind aus: Wasserstoff, Alkyl, 'Alkenyl und Alkinyl, mit 1—10 Kohlenstoffatomen,

68

ek



45 Kohl enst of fatonen in den Al kylresten, Phenyl; 4 rNIuwl und
Aral=ki nyl , worin der Arylrest Phenyl ist und der ‘mmmmum?“ 1-6- _
Kohl enst of fatome hat. 6. Verbindung nach den ‘Anspruchentl, ®2,%3,* 4. oder 5,\
worifn R7 Wasserstoff oder Methyl isP®O37 082 hi ndung nach Anspruch 6, worin

R dusgewidy * m& 906 kéHidnbioffdtemanimaenuOBlobigYiiniguind 1+-8 m
Al'kyl, Al &?ﬂiiﬁﬁ?g%ﬂ%‘&%ﬁﬁ -ﬁé&?‘yﬂwéms, denke®l bt Arelidayit wasialer Afyigest Phenyl
Subst i t uendt@nd éaralphatisolle Telii6 Kohlpmbtaifatomepalt: oxy| , Xyl mt, 1-6.

Kohlignst ofoiseidiiend Rtichi beide oloighpaitio Wergerstal BIB% .°"85%@?ﬁ¥?{ﬂg¢18t ' %%1"&1 h*den
Anspruclden 6 oder 7, worin R6 ausgew hit ist aus der G uppe von Al kyl,

Cycl oal kyl al kyl, Al kyl substitad ert durch sine o@er nehrere _ '
Hydr oxyl gr uppen, g,gégr . %cl oal k!l al kyl substituiefft durch eine oder nehrere
Hydr oxyl gruppen. 97 &Mbi ndurg ,ﬁ%ach deffeAnspr uchen~6, 7 oder 8, worin R
‘Wasserstoff ist. 55 10. Verfahren zur Herstellung einer Verbindung nach
den Anspruchen 1, 2, 3, 4, 5, 6 7, 8 oder 9 mt der Struktur 60

R7 . 2. \Biifindiing #it der StIAE7082 c L' Mdas die. Stufen
“unfagt der Behandl ung von: mit: 10 SRa 15 20 worin Mein Metallkation ist
unt er- By dung von: SR8 25b 30~~~~~~ ef ol gt von der Behandl ung in der

Anwesenheit einer Base nit einemm beXannten Al kylierungs-- oder Acylie- 35
rungsmttel, das so bestimt ist;_ 6d Sif)qusgebi | det werden. 1 1.
Verfahren zur Herstellung einer \'7e-rb ndung snach den Anspr~chen 1, 2, 3,4,
5, 6,7, ,8 oder 9 nit der Stuktur 4 NR ~~~~Si (RC),3 45 durch
Behandel n ei ner Verbi ndung nach AnSpruch 10 mt einer Lew ssalure. 50
12. Verfahren zur Herstellung 'von 55 . S
F7 60 ~~~~v~v~ﬁ~~~1;' %—1 de‘g di e St ufr&?dﬁégiBeha dl ung ei ner Verbindung nach
Anspr UCQS- .1 ‘i ;‘.Eet;bi ungmc gg%ﬁ\ém enib ,mﬁ% \’VLs@Lrstoﬁ oder eine Triorganosilylgruppe ist.
' 4. Verbindung nach Anspruch 3, worin R" Wasserstoff oder eine Trialkylsilylgruppe ist, worin jeder
Alkylrest 1—8 Kohlenstoffatome hat; R® Alkyl mit 1—3 Kohlenstoffatomen, Phenyl ist; und R®* und R® sind:
" —{CH,)y—, oder Alkyl mit jeweils 1—3 Kohlenstoffatomen. '
5. Verbindung nach Anspruch 1, 2, 3 oder 4, worin R® und R” unabhéngig ausgewshlt sind aus der
30 Grupe von: Wasserstoff; substituiertem und unsubstituiertem: Alkyl, Atkenyl und Alkinyl mit 1—10 Kohlen-
stoffatomen, Cycloalkyl, Cycloalkyialkyl und Alkylcycloalkyl, mit 3—6 Kohlenstoffatomen im Cycloalkyiring
und 1—6 Kohienstoffatomen in den Alkylresten; Phenyl; Aralkyl, Aralkenyl und Arafkinyl, worin der
Aryirest Phenyl ist und der.aliphatische Teil 1—6 Kohlenstoffatome hat; worin der Substituent und die
Substituenten bezliglich der vorstehend genannten Reste ausgewihit sind aus der Gruppe von:

_35
Chior, Brom, Fluor,
-OH ']
40
~-or!,
- - =0CNR'R2 ,
: Boi,
50 ~ =CNR'R? + -
~NR'RZ,
—NHR1,
50 NR1
e
iNFﬂRz
-S0,NR 1R2
65 Oz '
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65 unfaBt. 71 11111111 C "L M S 0037082 13. Ver bi ndung

PCH OH 20 = | CH3CHO@BTA82 cH 25 - _ CH.
CH2CH 30 . .- CF2HCH  OH HOCH2, 35 HO2CCH2 . OH.46 .
CH30CH2CH OH' CH-2 CH 45:14. Verfahren zur Herstellung -von 50
R7 8 —NH FNC;OC]—I 565 und der phar nmazeuti sch brauchbaren Sai-z-,

Ester-_und Am dderivate davon: “worin R6, R wie in Anspruch 1 60 defini &t
sind und RG ausgew h 'st aus Wasserstoff; substituiertemund

unsubstitui ertem Al'kenyl und Al ki nyI 'mt 1-10 Kohl enstoffat onen;
Cycl oal kyl, Cycl oal ky aI kyI und Al kyl cycl oal kyI mt 3-6 Kohlen-

stof fatomen i m Cyc 8aHkyI ring und 1-6 Kohl enstoffatorren |n den Al kyl resten;
Pheny™ Aral kyl, Arafkényl

15 o
i 4 . _ o
-CR ' . o :
20 <ﬂ) :
: 1
~QCR" ,
-8H ,
25
. N o I
1
—sRt,
30 . ?l) .
-SR1,
T
o .
* —CN," und
N3
40

worin, bezogen auf die vorstehend aufgelisteten Substituenten an R® und R’, die Gruppen R' und R?
unabhéngig ausgewahit sind aus: Wasserstoff, Alkyl, Alkenyl und Alkinyl, mit 1—10 Kohienstoffatomen;
Cycloalkyi, Cycloalkylalkyl und Alkylcycloalkyl, mit 3—86 Kohlenstoffatomen in dem Cycloalkylrmg und 1—6

45 Kohlenstoffatomen in den Alkylresten, Phenyl; Aralkyl, Aralkenyl und Aralkinyl, worm der Arylrest Phenyl
ist und der aliphatische Teil 1—6 Kohlenstoffatome hat.

6. Verbindung nach den Ansprichen 1, 2, 3, 4 oder 5, worin R7 Wasserstoff oder Methyl ist.

7. Verbindung nach Anspruch 6, worin R® ausgewihlt ist aus der Gruppe von: substituiertem und
unsubstituiertem: Alkyl, Alkenyi und Cycloalkylalkyl, worin der Substituent oder die Substituenten’ ausge-

50 wihlt sind aus Hydroxyl, Alkoxyl mit 1—6 Kohlenstoffatomen, Phenoxy, Amino und Carboxy.

8. Verbindung nach den Anspriichen 6 oder. 7, worin R® ausgewahit ist aus der Gruppe von Alkyl,
Cycloalkylalkyl, Alkyl substituiert durch eine oder mehrere Hydroxyigruppen, oder Cycloalkylalkyl
substituiert durch eine oder mehrere Hydroxylgruppen.

9. Verbindung nach den Anspriichen 6,7 oder 8, worin R” Wasserstoff ist. .

&5 10. Verfahren zur Herstellung einer Verbindung nach den Anspriichen 1, 2, 3 4,5,67,8oder 9 mitder
. Struktur

60

65 -

70

Ulu MI I rin R7 V\asserstoff ist und R6 ausgewghit ist aus
* 3 CF3CH7O OH HOCH2CH OH C |

TP



uhd Aral kinyl, worin der Arylrest Phenyl ist und der Il 1-6
Kohl erfst of f at one hat; Het.ero- aryl, Heteroaral kyI ! Eu’ﬂ EL
Het erqcyclyl al kyl, worin der Heteroar Iéest oder 5 65

oder 6 Ringgli eder die 1-4 O, N od ent halten hat und die

AI kyl reste ldabid@ sﬁuféﬂlhiufﬁm%ﬂéd’h&tm voré *
~~~~~~~~~~~ C L M. S * 0037082 haben; worin der Substituent oder die

Substltuenten bezuglich der vorstehend genapQten Reste ausgewahit sind aus

der Gr\uppe von: b 5 - XHal o (Chttor, Brom Fluor), -OH -ORl
10 0 OCNRLIR2 0 -CNR1L z R2, -NH2 20 -NHR1, NR1 25
NR1 R2 - SO2NR1R2, 0 30 ONHCNRI R2, 0 - R2NCR1 35 - C2H, - CO2R1
40 0-0 -CR -SHC i 0 50

% - : ' sR?
| MO /\_SRb
) 15 -
§ _ . Si(RC
. N i(R )3

20 worin M ein Metallkation ist unter Bildung von:

SR

- 25 ;
. 1’ oi/nC
NR' Si(R
o 3

30

gefolgt von der Behandlung in der Anwesenheit einer Base mit einem bekannten Alkylierungs- oder Acylie-
" 35 rungsmittel, das so bestimmt ist, daB R® und R’ ausgebildet werden.
S k:1 Verfahren zur Herstellung einer Verbindung nach den Anspriichen 1, 2, 3, 4, 5, 6, 7, 8 oder 9 mit der
. Stuktur .

40
R7

+nC
-8 Si(RC),-
' I [ 170 .
NR co
el | o) _

durch Behandeln einer Verbindung nach Anspruch 10 m|t einer Lewisséure.
50 - 12, Verfahren zur Herstellung von

55 : R

S . 1’ ' .

das dle Stufe der Behandlung emer Verbmdung nach Anspruch 11 mit einem bekannten Oxidationsmittel
65 umfafit. . :

60

N

q



= ~ -N3 worn die Guppen RL

3 mm“ﬂuw H ﬁ&f@lt si nd aus V\asserstof'f Al kyl, Al kenyl und -

i nyI ffatomen; Cycloal kyl, QICI oal kyI al kyl und -

yl cycl dal kyI mt 3-6 Kohl ensOAIZOS&EN in 65 dem Cycloal kylring und 1-6
Rohl enstoffato nin =Y r el3
0 ,ﬁﬂﬁp PspmALleH ?%&a‘?ﬁ B \ﬁ?s‘%%woﬁ isErd dﬂxdsgeﬁhﬁgsg%gg GAE%I oyl
worin H%r AryI rest Phenyl ist und der aliphati sche Tail 1-6 e
Kohl onstoffatomacrlq@)-[2 Het eroaryl, Heteroaral kyl, Heterocyclyl und o/
Het ef ocycl yl al kyl ;" worin der Heteroarylrest odor der Heter ocyclylrest 5
oder 6 Ringgli- eder Q'rht die 1-4 Atone enthalten, die unabhangi g ausgewahlt
sind aus Sauerstg{, Stl ck- stoff oder Schwefel, und worin die Al kylreste,
die mit diesen h %rocycl i schen Resten verbunden sind, 1-6 5
Kohl’@nst of f at ome habed# oder worin R die G uppe -(CH2)nX(CH2) nR9 I st,
worin n=2 bis 4, ne2 bis 4, X=NR, 0 oder S; worin R H, CH3, CH2CH3,

CH2CH20H odor CHYEED ist und R~ OH NH2, NHCH3, N(CH3)2, OCCH3, NHCCH3
11 0 ist; wobel das ¥grfahren die Stufen unfaBt der der Oxidation von: 20
R7 Rf%aSi (R )3 25 | - ' I NI unter

Bi | dung von R 7 RBHCH COOH NR worin R1' V\asserstoff oder eine

bekannt e Schut zgruppe gst; und RO unabhangi g ausgewahlt ist aus Al kyl 35
mt 1-6 Kohlenstoffatopen und Phenyl; gefol gt von der Behandl ung mit
1, 1"aeCar bonyi di mosigelssGH gef ol gt von (R2 02CCH2CC2) 2My.-unt er Bi'l dung: von R6

NRl 0 45 worigy R2' eine bekannte Schutzgruppe oder sin
phar mazeuti sch brguchparer Esterrest ist; gefolgt von dem Di azotieren,
- Cyclisieren, Akti Gh und der Reaktion mit HSR8. Revendications so 1.
Compase poss6dant la spucture :
l
HyNCH,CH
30 CFyHCH-
OH
35
HO,CCHj -
_?H
40 CHSOCHZCH
S OH-
CHg=CH—CH
45
14. Verfahren zur Herstellung von By _
- : : _ 2N COOH
55 -0 : o

und der pharmazeutisch brauchbaren Salz-, Ester- und- Amlddenvate davon; worin R%, R? wie in Anspruch 1
60 definiert sind und R® ausgewdhit ist aus Wasserstoff; substituiertem und unsubstituiertem: Alkyl, Alkenyl
und Alkinyl, mit 1—10 Kohlenstoffatomen; Cycloalkyl, Cycloalkylalkyl und Alkyicycloalkyl, mit 3—6 Kohlen- -
stoffatomen im Cycloalkylrmg und 1—6 Kohlenstoffatomen in den Alkylresten; Phenyl; Aralkyl, Aralkenyl
und Aralkinyl, worin der Aryirest. Phenyl ist und der aliphatische Teil 1—6 Kohlenstoffatome hat; Hetero-
aryl, Heteroaralkyl, Heterocyclyl und Heterocyclylalkyl, worin der Heteroaryirest oder der Heterocyclyirest 5
65 oder 6 Ringglieder, die 1—4 O-, N- oder S-Atome enthalten, hat und die Alkylireste 1 bis 6 Kohlenstoffatome

72



R7 sRa SSb 55 dans laquell e R1' est |'hy ' ups ‘
protecteur connu facilement elimnable; R et Rb sommmml“mmmlmmlnent (Z“
choi si;s parm | os groupes: alkyle ayant 1 A 6 atones *de‘ca¥bche,® ph6nyl e, \ 2
tritylse, benzyle, n6thoxybenzyle, eth®98&082e et -(CH2)9- (reliant R et

Rb); R' est Habend'vidiiaSder! SibtRueaY 3Bdr di - i 0 '

dans | esquelausgewRiit srid ddb decmtzppéhgné:s‘i;ig%iuﬁﬁg%gﬁﬁzbﬁ’?@“%aggh@ef%a?%SIE)%L“%" ibte
constitue par: ['hydrogbne; |es groupes substitu6s et non substitu6s:

al kyl &~ alcenyl e et abXHaydgen @piniBroe, Fluoh, 10 at omes de car bon. ; :

cycl oal kyl eo: cycl oal kyl al kyl e et al kyl cycl oal kyl e ayant- 3 'a 6 atones de

carbone 65 dans |e cy?ﬂ"b'cycl oalkyle et 1 3 6 atones de carbone dans |les.
restes al kyle; phenylggtayyl al kyle, arylal cenyle 74 0037082 et

arylalcynyle dans lesquels le reste aryle est le phenyle et la partie

al i phati que- possede .1 6 atones de carbone; dans lesquelles le ou les
substituants concer nacyg@g2 r,adi caux sus-nombs sont choisis dans |e groupe
constitue par: -; 5 chloro, bronmo, fluoro, R-CH -ORl 0 -OCNR1IR2 0 - CNR1R2
-NR1IR2, 20 _ i -NH2. -NHR1. NR1 25 <NR1, -SO2NR1R2,

3C O-cNRGRR1IR2, .0 35 -R2NCR1 - CO2H - CO2R1 40

0"

—NR1RZ,
—NH, -
-NHR1, S

_NR1 -
_<NR1R2 o
-SO,NRTR2, -

0
o . -NH("JNRTRZ ,
o)

-RZN!R1 ;o
—COH,
~Co,R',

20

25

35

40 | o)
I,
-CR" ,
7
45 o -_-OCR1 ,
‘ -SH ,

.

50 -sR7,
55 I

" worin.die Gruppen R und R? unabhingig ausgewéhlt sind aus: Wasserstoff, Alkyl, Alkenyl;und Alkinyl mit
1—10 Kohlenstoffatomen: Cycloalkyl, Cycloalkylatkyl und Alkylcycloalkyl, mit 3—6 Kohlenstoffatomen in
65 dem Cycloalkyiring. und 1—6 Kohlenstoff_at_omen in den Alkylresten; Phenyl, Aralkyl, Aralkenyl und
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: ’ 0 -SR 1 65

N~ ~Hﬂt",juy Fg,ﬂ rl”ll' _ON, et -N3 dans l,esquel s, en ce qui *
qﬁn erne Ml sur R8 et R7 dont la |iste figure ci-dessus, les
grgupes R 65 et sont” choi si s Q87 @8Rament parmni: I'hydr ogene, les ®

ot omes pibelia AL e e Srant

edef hitOdie 1-0€ Ao me Snthylth Adi€ i mblg)éhﬁeﬁrﬁhlﬂsuﬁ aﬁis ssm deick- .
car bonestqﬂraderSca-aefelss\uwnaﬂlk Wigreste(tigTpit diesen h b;enPa wribdgnsindet—6 o/

aryed & &?@Wﬂ%‘ﬂéﬁ?ﬁ%&?@%% '“1%5 szw%%%%"ﬁ% SRR

deux en nene tenps | ' hydrogbne; Iorsgjée R6/ R7 est |'hydrogene, aI ors 5

oH O RT/R 1t *pas : ou 10 2. Conpos6
poss®ant |a structure R6 I (Rc)3 R 3N 20 dans
laquel le Rl', R, R6 et R7 sont tels quo definis dans.la revendication 1. N
- 3. Conpos6 selon |es revendi cati onsydcomy 2, caract6rise en ce quo RI' est j
i ' hydr ogbne ou un groups triorganosillyle. 25 4. Conpose6 selon |la
reverdi cation 3, caract6rise en ce Q RY est |'hydrog&ne ou un group.

trialkyl- silyle dans | equel chaque reste alkyls possede do 1 a 6 atonoc do
Car DONGyy; [Rtinef 3o ViHatr P Stuith ma%t g3l odagfofdepes de carbone, un groups
phényl e; et Rbo sont: -(CH2)3- ou al kyle ayant chacun 1-3 atones de
car-bene. 5 Cbnpose selon Ies revepdications 1, 2, 3 ou 4, caracterise en
.ce R6 et R7 sont choisis 30 ind6p ndannentsgﬁﬂs Ie groups constitue par
| ' hydr ogene, |es groupes subst® 8titues: alkyle, .al cenyle et
alcynyle ayant de 1 A 10 atones de¢ cgrfane; cycloal kyl e, cycloal kyl al kyl e
et adskyl cycl o- "al kyl e ayant 3.-Ag%a s de carbons dans le cycle :
cycl oal kyl e et uAtet‘ABi@uﬁ& es de carbons dans |es restes
R7 - .
RB
3o COOH
. 1 ’
NR
o) _
' worin R Wasserstoff oder eine bekannte Schutzgruppe ist; und-R° unabhéngig ausgewéhlt ist aus Alkyl
35 mit 1—6 Kohlenstoffatomen und Phenyl; gefolgt von der Behandlung mit 1,1 -Carbonyldlmldazol gefoigt
von (R¥0,CCH,CO,),Mg unter Bildung von
7 : _
R ’
6 or?
0. R
. . NR1’ 0 0 .
o7 :
45 worin R? eine bekannte Schutzgruppe oder ein pharmazeutisch brauchbarer Esterrest ist; gefolgt von dem
Diazotieren, Cyclisieren, Aktivieren und der Reaktion mit HSRS. .
Revendications. - ' _' - : . N
50 . 1. Composé possédant la structure
' x
R/ sR? :
b
Y RS — _ SR
1’ 8i(R%)
04,_..NR | 3

dans laquelle R" est I'hydrogéne ou un groupe protecteur connu facilement éliminable; R® et R® sont

60 indépendamment choisis parmi les groupes: alkyle ayant 1 & 6 atomes de carbone, phényle, trityle,
benzyle, méthoxybenzyle, sthoxybenzyle et —(CH,);— (reliant R® et R®); R° est un groupe alkyle ayant 14 6

" atomes de carbone ou phényle; et dans lesquelles R® et R? sont choisis indépendamment dans le groupe
‘constitué par: I’hydrogéne; les groupes substitués et non substitués: alkyle, alcényle et alcynyle ayant de 1

4 10 atomes de carbone; cycloalkyle, cycloalkylalkyle et alkylcycloalkyle ayant 3 4 6 atomes de carbone

65 dansle cycle cycloalkyle et 1 & 6 atomes de carbone dans les restes alkyle; phényle, arylaikyle, arylalcényle

74
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al kyl e; phenyle; arylal kyle, aryl al cenyle et arylal ls le
rest aryle le phényle et .la partie aliphatique possagﬂ“ amtl EamE
carbons; dans laquelle le ou les substituants relati

ment i gnnés ci - dessus sont choisis dan®9378%Rps constitu6 par: chloro,

brono, fl uor g.anfdieynyle dans lesquels le reste awmﬂ%’@e 6t%a pmq& pragsede 1.2 6 atomes de

- CNRLR - NR1&bon; dans lesquelles le ou les subshitda &9 les radicaux sus-nommés sont choibiRdans le
<NR1 R2..65 -. groupe constitué par: - SO2NRFR2, 76 ~ * C- L M S * 0037082-0

- NHCNRLR25 6 - 0 “R2NCRL 10 - -- - CC2H - CO2R1
15 OchIGR, bré, fluoro, R1 0 -OCR-SH, 25 0 11 -SR 30
0 -SR1 —OH |
1
10 —OR" ,
7
N -ocNR1R2 '
15 "
, -CNR1RZ ,
-NR'R2,
20 —NHy
_ - =NHR1, o
25 _ o —< S
S L '-:—SOZ'NR.-'RZ ,
3C| . - .- - o

* —NHCNRTRZ,
<||3 '
36 ' _p2NCRT,
—CO,H ,
- 1
Co,R1,
40
o)

L

—cr! ,
_ o)
45

I 1

<
-8H ,

LN

50

55 —sRrt ,

60 -CN , et

dans lesquels, en ce qun. concerne les substituants sur R® et R” dont la llste flgure ci-dessus, les groupesR' -
65 et R? sont choisis indépendamment parmi: I'hydrogéne, les groupes alkyle, alcényle et alcynyle ayant de 1
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~~~0 -N3 40 dans | esquels, en ce qui concerne |es

@E)’ht : tuang\m “l“{“ L“‘E nt la liste figure ci-dessus, |es groupes Rl -et
‘'sghnt ch nt parm: I'hydrogbne | es groupes al kyle, .

a nhyl e et ‘al c Ynyl e avant de 1 A00372082s de carbons; cycl oal kyl e, -

--CyC'Oa'Mi | & SfooRl: ”i%?‘é QLML B it Boflol RS (PR Al A0S e
cycle ﬂ Sodilyleet Pa Sat g kywaaa“g nyié; i iﬁﬂ &nyle
phény| eet affa

aryl e ewtbohe Fﬁhﬂﬂyﬂa eont pasiteusplawx énanémie tohee Ihgdregépeseredie RI/RRes6!' wtingle. dl@s W/
carbone. 6. Conpose selon '|les revendications 1, 2,23, 4.ou 5, caracteris6
en ce que R est |'hydrogbneopu I e nethyle. 7. @npose selon |a

revendi cation 6, caractei en jce quo R§,est choi g kdans | e groups constitud
par 50 les groufoB Bemess ®l hon substitu6s?™al kyle, alcinyle et

~cycl eal kyl e dans | esquels |l e ou | es substituants sont choisis parm |es
groupes hydroxyle, alcoxyle avant de 1 A 6 atones de carbons, phinoxy,

anm no et cafdupesé p@sédamipeatusel on | es revendi cations. 6.ou 7, caracterise
en ce qus R6 est choisi dans |le groups constitui par |es. groupes al kyI e
cycl @al kyl e, al kyl e substjtue parglin ou plusieurs groupes hydroxyle,

cycl oal kyl - 55 al kyl e substi tg'ﬁ pgr pi(e®] eurs groupes -hydroxyl e
Conpose selon | es revendi cati ohs odf 8, cafact6ri-s6 en cC quo R7 est

| ' hydrogene. 10. Proced6 de pre nrY Q' un conposi selon les
revepgdications 1, 2,3,4, 5,6,7, ou 9 possedant |a structure 60

7 R SRaR6 Kf SRb R1 "SI(R )3 65 - ' '

d0' ~c 'Méns laquélie R", R°, R"e’tR7 sontltél$ fuel définis ddng 14l reventiicdtibn 1. 1111 1111 . .3 - 8

© 0037082_q@iCormntirselen lseevendications ' % rarpatisiet n s Riost Igdrogane ou ua arogre - SR

triorganosilyle.
25 4, Composé selon la revendication 3, caractérisé en ce que R est l'hydrogéne Ou un groupe trlalkyl-
. silyle dans lequel chaque reste alkyle posséde de 1 4 6 atomes de carbone; R° est un groupe alkyle ayant
1—3 atomes de carbone, un groupe phenyle, et R* et R® sont: —(CH,);— ou alkyle ayant chacun 1—3
atomes de carbone.
. 5. Composé selon les revendications 1, 2, 3 ou 4, caractérisé en ce R® et R’ sont choisis
3o indépendamment dans le groupe constitué par ’hydrogéne, les groupes substitués et non substitués:
alkyle, alcényle et alcynyle ayant de 1 a 10 atomes de carbone; cycloalkyle, cycloalkylalkyle et alkylcyclo-
alkyle ayant 3 4 6 atomes de carbone dans le cycle cycloalkyle et 1 a4 6 atomes de carborie dans les restes
alkyle; phényle; arylaikyle, arylalcényle et arylalcynyle dans lesquels le rest aryle le phényle et la partie
aliphatique posséde 1 & 6 atomes de carbone; dans laquelle le ou les substltuants relatifs aux radicaux
35 mentionnés ci-dessus sont choisis dans le groupe constitué par:

chloro, bromo, fluoro, _

40 -0OH ,
-ort,

‘s o)
—OIC|NR1R2 '
R

80 -t[':NR‘R? .
~NR1R2

d ~NH, »
~NHR!

60 NR'1

e
o | —SOZNR1R2

76
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\5 Si (RC)3 dans | equel Mest un cation netalliqu 1 Ra 25°
'S~b vL71S S!'(RC% 30 suivi.d un traitenent; en pr63mumﬂl" mmumravec ury’
agent_:d' al kyl ation ou d' acyl ati on con @ﬁb@% pour* méttte ®n place R6 et |

Al . 35 11. Proced6 de preparation ose selon | es revendi cati ons\X
1, 2,3,4,5,6, 7,8 ou 9 pagssb6dant |la structure: 40 R7 R6 r><Si (Rc) 45
conprenant | e traltenent H' yn_conpose selon |a revendication 10 avec un
acide de Lewis. 50 —NHCNRSRB 0606 de preparat|on de: 55~~~~ 7 R6
COCH WR1 60 0 6 conprenant |'6tape
de traitefrent d'un conpos§ selon la revendication 11 avec un agent oxydant
connu. 78 0 037082 _g2NeRY, : L M S 13. Conpos6 selon la
revendi cation 1 ou 2, caracteri se en ce gue R est |'hydrogene et RO est
choi si dans | e groupe titue par: CH3CH2 OH CF3CH t O
OH HOCHZCﬂ OHrs CICH2 20 CH3CH2CH OH
< - 1
y | Co,R' ,
15 ﬁ
—CR! ,
20 . (o}
—OCR' ,
~8H ,
25
0
I,
~SR' ,
30 o
. u1
. -8R1,
I
35" °.
-CN ,
—N3
40

dans lesquels, en ce qui concerne les substituants sur R® et R7 dont la liste figure ci-dessus, les groupes R'
et R? sont choisis indépendamment parmi: I'hydrogéne, les groupes alkyle, alcényle et alcynyle ayant de 1
a4 10 atomes de carbone; cycloalkyle, cycloalkylalkyle et alkylcycloalkyle ayant 3 & 6 atomes de carbone
dans le cycle cycloalkyle et 1 & 6 atomes de carbone dans les restes alkyle; phényle; arylalkyle, arylaicényle
45 et arylalcynyle dans lesquels |e reste aryle est le phényle et la partie aliphatique posséde 1 & 6 atomes de -
carbone.
6. Composé selon les revendications 1, 2, 3, 4 ou 5, caractérisé en ce que R7 est I'hydrogéne ou le
méthyle.
< 7. Composé selon la revendication 6, caractérisé en ce que R® est chom dans le groupe constitué par
: 50 les groupes substitués ou non substitués: alkyle, alcényle et cycloalkyle dans lesquels le ou les substituants
' sont choisis parmi les groupes hydroxyle, alcoxyle ayant de 1 2 6 atomes de carbone, phénoxy, amino et
carboxy.
8. Composé selon lgs revendications 6 ou 7, caractérisé en ce que R® est choisi dans le groupe constitué
par les groupes alkyle, cycloalkyle, alkyle substitué par un ou plusieurs groupes hydroxyle, ou cycloalkyl-
55 alkyle substitué par un ou plusieurs groupes hydroxyle.
9. Composé selon les revendications 6, 7 ou 8, caractérisé en ce que R” est I’hydrogéne.
10. Procédé de préparation d’un compasé selon les revendications 1, 2, 3, 4,5, 6, 7, 8 ou 9 possédant la

A

structure
60 ' 7
R sr®
95__.‘/\4%"
_ . 1/ Si(R)
65 o . - O‘FNR. : ( 3
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H2 NCH2 35I«I}Q HO2CCH2 40 .
el3u | | CH2=CH-CH 14. Proc6d6 de
ratlon NCOOH 0 60 et de ses d6rivés sels, esters et.

wLgdes phar rraceuthuerrent accept abI@37 08%s | esquel's: R8 est choi si par mi
hydr ogene I e Jles ou non substitu6s:. al kyle, alcenyle et
aIcynylg“ﬁ??ﬁFmghgfgﬁgf%té%gﬁ%g&de carbone; cycloal kyl e, cycl oal kyl al kyl e
et al kyl cycl oal kyl e ayant 3 A 6 atones
st 1 a 6 atones de carbone dans lesf
aryléicenyle et aryl- 65 alcynyle ddnsyk¥squels le reste aryle est le
phényle et |la partie aliphatique sede 1 A 6 atones de carbone; 79

het 6roaryl e, het6roarylal kyl e, h6t6rocyclyle et hét6rocyclylal kyl e dans

| esquels | e reste h6teroaryle ou -le reste hé6t6rocyclyle possede 5 ou 6
chat fbns™®bntenant 1 A 4 atonmes de 0, N et S dans laquelle le ou les
substituants relatifs aux radi caux nenti @ﬁﬁs ci -dessus sont choisis dans
| e groupe constitue par: 5 -XO hﬁkgqg (chjoro, brono, fluoro) -OH 10

-OR0 -OCNR R2 , 15 0< SR
15 .
: - NSi(RY,

dans lequel M est un cation métallique, pour donner:

carbone dans 1 € cycle cycl oal kyl e
tes!al kyl e; phényle; arylal kyl e, "o/

20

sR?
25 [::Tf"~r::ZSRb
: 1’ i€
. 6 NR _SI(R)3

30

suivi.d’un traitement, en présence d'une base, avec un agent d’alkylatlon ou d'acylatlon connu calculé pour

mettre en place R® et R7.
35 11. Procédé de préparatlon d’un composé selon les revendications 1, 2, 3, 4, 5 6, 7, 8 ou 9 possédant la

structure:
40
45

_ comprenant le traitement d'un composé selon la revendlcatlon 10 avec un acnde de Lewns.

o 12 Procédé de préparatlon de: - - :
55 7

&0

65 comprenant |'étape de traitement d’un composé selon la revendication 11 avec un agent oxydant connu.

8
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-CNRIR2 -NRLIR2 20 20 ~~-NH2. -NHR1J NRI 25 NRIR2 -S

\
0 0 -“NHCNRt R2, 0 35 NR2CNCR - CO2H, 40 ?W"’ 'M’M'HHWS
-CR, 0 -0OCR 350 50 -SH 0 -SR, 55 SRI

60~~~~ 60 -CN, -N3 daﬂ93%9§|?el s l'eg groupes 'R ‘et *R2 sont
choi si s i ndspeBdampBeL seldA I | A | e
et al cynyl edany &groupe caf.s%ﬁéﬁeﬁ"gﬁﬁ?g&gg?% ragtr?é&segg%ggpﬁ sﬁ rJW °Séne%§n esgc%'s'
cycl oal kyl al kyl e et -al kyl cycl oal kyl e 80 0037082 ayant 3 A 6 atomes de
carbone dans le cycle ¢ eal kyle et 1 a 6 atones de carbone dans |es
restes aPkyle; phényle; arylalkyle, arylalcenyle et arylalcynyle dans

| esquels le reste aryle esfHl e ph6ny| e et la partie

CF3CH
10 OH
- . HOCH,CH
. OH
15 l ’
CICH,CH
| oH
20 CH30H20H
(l)H
25 t CH.
?H
HyNCH,CH
30
CFyHCH~
. SH-
35
HOCH2
HO,CCH,
40 ?H
CH50CH,CH
45 O.H
CHy=CH—CH
r B
T 14. Procédé de préparation de
. 50 _
R ,
’ . (33 ! . 8
2N —~COOH
. (o] '
60

et de ses dérivés sels, esters et amides pharmaceutiquement acceptables, dans lesquels: R® est choisi
parmi 'hydrogéne, les groupes substitués ou non substitués: aikyle, alcényle et alcynyle ayant de 1 2 10
atomes de carbone; cycloalkyle, cycloalkylalkyle et alkyicycloalkyle ayant 3 4 6 atomes de carboné dans le
cycle cycloalkyle et 1 3 6 atomes de carbone dans les restes alkyle; phényle; arylalkyle, arylalcényle et aryl-
-65 alcynyle dans lesquels le reste aryle est le phényle et la partie aliphatique posséde 1 2 6 atomes de carbone;
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ati que possede 1 mes de car bone; heteroaryl e, heteroaryl al kyl e,
ocycl yl ﬂlﬁ“jﬁ\'“ﬂﬁﬂ @E | al kyl e dans | esquels |le. reste hé6t6roaryl e “ou
gst e h6t .

N e 5 ou 6 chatnons contenant 5 1 A 4 atones

gdes i ndependamment parni’ |' oxQIEO82 azote oule soufre et dans <
| esquel §gdS8nleSididiSartbike, Retrdf/aflett ndbelchRidiE S5MRS o QGeveihd _
possee M e o s Ml e

{ CH2) nX6dhisitamd¥dlatitaragx tadigarex menti@nnds ¢-dessudsdnt ¢hoisidhlhg le gronpe Snstd@dar:l equeTRI
est H, CH3, CH2CH3, CH2CH20H ou. CH2CH2NH2 et R9' est OH, NH2, NHCH3, ~r
N(CHR) 2, 10 o tatoagne (chlcso. f TOGC-CH3, 11 0 NH- - CHB:
0 20 | equel proced® CHRFPR A FuL TP oxydation de: 7 R 25

R8

r~ BRe)3 R7 RR O COOH 35 40 dans | equel R1' est

| " hydr ogene ou un grqupe protecteur connu; et Rl est choi si i ndependanment
parmio | es groupes 8Kyl e ayant 1 a 6 atomes de carbone et phenyle; suivie
d'un traitenment aveo® la 1,1 '-carbonylimda- zole puis avec

(R202CCH2CR) 2My p @

. R7

A &qu ner 45 x
OR2 R60 R 50~~~~~==~=% B0~~~~~~ dans | equel R2' est un groupe protecteur
connts ou un reste &ter pharmaceuti quenent acceptable; suivi d' une
di azot ation, cycl i_%ﬁﬁahgﬂ,, activation et reaction avec HSR[err]. 55 60 65 81
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~NHR1,
NR1

iNR1R2 |
—s0,NR 'R2
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|
~NHCNRIR2 ,
0.

2 g 1
—-R= NCR ’
~COsH ,

1

1
~CR!

dans lesquels les groupes R! et R"' sant chaisis indépendamment parmi: l‘hvdrogéne,;les grodpes atkyle,

65 alcényle et alcynyle ayant de 1 3 10 atomes dé carbone; cycloalkyle, cycloalkylalkyle et alkyicycloalkyle
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M H *

0037082 et

ayant 3 a 6 atomes de carbone dans le cycle cycloalkyle et 1 & 6 atomes de carbone dans les restes alkyle;
phényle; arylalkyle, arylaicényle et arylalcynyle dans lesquels le reste aryle est le phényle et la partie -
aliphatique posséde 1 & 6 atomes de carbone; hétéroaryle, hétéroarylalkyle, hétérocyclyle et hétéro-
cyclylalkyle dans lesquels le reste hétéroaryle ou le reste hétérocyclyle posséde 5 ou 6 chainons contenant
1 & 4 atomes choises indépendamment parmi I'oxygéne, I'azote ou le soufre et dans lesquels. les restes
alkyle associés auxdits restes hétérocycliques possédent 1 3 6 atomes de carbone; ou dans lesquels R® est
le groupe —(CH,),X(CH,),R® dans lequel n=2 & 4, m=2 a 4, X=NR®, O ou S; dans lequel R® est H, CH,,
CH;CH;, CH,CH,OH ou CH,CH,NH, et R* est OH, NH,, NHCH;, N(CH,).,

61’0

PN

pour former

dans quuel'R" est1’hydrogéne ou un groupe proteéteur connu; et R® est choisi iridé_pendamment parmi les
groupes alkyle ayant 1 & 6 atomes de carbone et phényle; suivie d’un traitement avec la 1,1'-carbonylimida-
zole puis avec (R¥0,CCH,C0,),Mg pour donner -

RY .

: OR
RS-— _m'/ )

og.—Nn" © o

dans lequel R* est un groupe protecteur connu ou un reste ester pharmaceutiquement acceptable; suivi
d’une diazotation, cyclisation, activation et réaction avec HSR®.
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