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1, 290, 177 : o .7 TABLE |
(Contl nued) R2 o d '
4- car boxynet hyl phenyl R, 2 ‘%;g Yoy, o4%5’|‘:y mg/g. 100 6. 25 .
4-(2- CarWﬁ&ahﬁwﬂ;ﬂmm%myl 10 01.56 8o 90 50 -
‘4- (2-car bomet hoxyet hyl ) phenyl : 0. 195 '3.125 :
2- met hox?‘Nttmf%d ?CEFQS‘%W?eH"}l)phenyl 40 401 56 9 7025
2-N-ethyl-N-formylaminoethyl Q 0 100 70 -
2-N-ethyl-N-acetylaminoethyl . _ 90 20(9)
2-N-isopropyl-N-formylaminoethyl S _ _ 80 60(%)

2-N-isopropyl-N-methylaminoethyl o : 80 10(%)




3

9
o

2- met hoxy- 4- ( 2- car borret hoxyvi nyl ) phenyl 1.56 25

4- ( 2- car boxy- 2- car bobenzoxyam noet hyl ) phenyl 0. 39 100

4- acet am dophenyl 0.78 50

4- cariborret hoxynet hyl phenyl ' 1.56 12.5

. .*2-metihoxy- 4-f or nyl phenyl - 0. 195 . 12.5 -
.TABLE Il In vivo,Data vs. E. coli in Mce P.O .. S Q 200 .
.mg./Kg. 100 200 rrg/ kg. 100 2- N-net hyl - N-f or nyl anmi noet hyl ' 10
8Q 2- N-met hyl - N- acef ydpgfy noet hyI - 40 7 40
-—90 7 _ 100
70 2-IN-et hyl - N- acet yl'ami noet hyl 90
“[-err]} 2-N-i sopropyl - N-f or nyl ani ndéBRf| 11 (Conﬂnﬂcd) 80
60(c){ 2- N-i sopropyl - N-nmet-hyl am noet hyl 80
[err] 7 1,290 /%Etirvwors '
7 TABLE Il (Continued) % Survivors PO (nyg. /klg)Img/kg) SQ (S(ndgkes.) 200

100 200 100 2-t-butyl-4-netho 160~

80 100_ 100 2- bi Bheny! | 0 0 %00

100 1002.t.buw1_4_,§@ﬁ<ﬁ99h&ypar bomet hoxyrret fl pl i eyl 100 - 100 70

20 90 90(c) 4-carbet hoxynet hyl Fhenyl -’ ' 80

0 90 2'b‘I’hm!SlO(c) 4 (2 car boni et hoxyet®yl| ) piidhy| 100 8050

100 100 4- cogr '50 F\o ethyl )phenyl ;80 &50 :

90 50 Zéba}mkoméwlhbdnﬂhenyl 80 "0 6050 5909

60 f.or oyl phenyl . R O R 0

100 60 %I(ZZ%{%‘B?%@‘F‘Y\:&W Wyl phenyl 0 RO 30 :

100 100 Rcdbomethoxymethylphenyl S. Q = R2 % - 30 100 200 I0Q. / kg. 100

200 mg./kg. 100 2-N-(n-butyl)-N-fornylam noet hyl ' o

70 0( ¢) HragkeethexysthylabisnyN: acet vl anmi noet HI 0 . 50

90 3-IN- (i sopr Qﬂydu)xyxhktﬁyﬁ{h%i ani nopr opy| " 60 20 60 1 _

10(c)} 3-N- (i sopropyl) acet yl am nopr opyl 10 - [err] 100

90(c)j 2- N- net Bmeﬂlwyddpmipb@nmbxyam noethyl = 10 10 0 Werr] 60 100

[err]} 2- N- et r bog i tyl)amnocthyl 0 on [ EFT - 70

[err]t 2-N-et hyl- * mg%?}gme§1¥l x@am noet hyl 20 ® 100[ err]100 60

[err]i 2-N-et hyl --N-car bo(i sobut oxy) ami noet hyl  2.0.10 18Q. ©~ 80

0 2-N-(n-butyl)-N-carbonet hoxyam noet hyl © : ["%Tﬂ;g—‘_‘%ﬁ‘ - -

“[err]{ 3-N-fornyl ami i nopr og¥l 200 mg./kgg 100 200 mg/ke, 109 70

o([erf]) 3-N aseh Wu? NP M hoethyl 0 70 O(g 70

20([efr]) 3- N car bo(i sobut ox )am nopr opyI 0 10( err])

100 50( c?-N-(n-tatyl)-N-acetylanunoethyl 90 290, 1%? (14
_3-N-(xsopropyl)-N-formylammopropyI 70 10(c)
3—N-(isoprbpyl)-N—acetylaminopropyl 10 0 100 90(°)

" 2-N-methyl-N-carbomethoxyaminoethyl _ _ 10 0o(®) 100 0()
2-N-methyl-N-carbo{isobutyljaminoethyl 0 0(® 70 0(c)
2-N-ethyl-N-carbomethoxyaminoethyl - 20 0y 60 10(¢)

. 2-N-ethyl-N-carboisobutoxy)aminoethyl 10 10 80 0
2-N-(n-butyl)-N-carbomethoxyaminoethyl 0 0(¢) -80 0(c)
3-N-formylaminopropyl 0 o 7 o)
3-N-acefylaminopropyl _ 0 O] 70 2009
3-4N-_carb0(isobutoxy}anﬁnopropyl 0. 10(¢) 100 50(2)




TABLE |1 (Continued) P.O S. Q 5 R2
200 ny./kg. 100 200 ny./kg. 100

3-N-i sopropyl - N-car bo(i sobut oxy) am nopr opyl 0 0(c) 70(c)
0(c) 2-N, N-di benzyl am noet-hyl - 80 0(e) 70.
~0([err]) 2-N-nethyl - N-benzyl et hyl T -0 O([err])
60 20(c) 3-(1l-et hyI pi peri dyI ) ’ - 10 : 100
0([err]) © 40([err]). (1-benz i peridyl) ’ o : 60 9
{90 Aferr]) 50([er¥:}§}/’1b)150 my./kg. . 8 —_—
2. 1(b)75'ng./kg. o (14
20 (O 50 ng./kg. °°<
for 172 The foll ow ng exarrpITeAsBLngé <S‘F“6‘f‘/‘i‘° ed to - It is purified further by
slurrying in acetione ace illufrate | n gr edQer detail the 4 ac,,
manner ‘of prac- .(10,9./100 m") at N T Tgom 45 tici ng
“the present inventi oh‘ enpe ké’t horoe c g‘é | hq&and drying. An °
80% r e- ZMM@pivpydN- &ahﬁ(lﬁﬁit&xy)azﬁmﬁlﬁq]yl zed;o m p bép 70(e) o) 255 ° ﬂm
Exanpl e | 151C. (dec. % - Et hylg peri dl ne ‘Salt of a0- stil
[ car bo( FENN-dpezylaminegfifler ted to the pofhssi um®balt Ms cillbs
i ndany| oxM)ohdRgNEMWeRGRLAI | | 1N o follews. Tgpa susmg,jm on of the ng

N-et hyl piper-~ 50 A" m xture of 6-amnopenicillanic acid idine salt (5 e
g., 8.2 husghylpipedidylly| acetate (17.3 g. 100.081¥pl e) i¥Inet h§ABne chloridgs he

(75 m.) éﬂﬂz‘ t assi um et hyl "hexappat e 304 (125 m.) alk
and tri ?tgsq g“?ﬁﬁ 2. g, 016 (1 QE@ ol mmq(c)ar (2 tenper at ur e. ‘;‘i
The nol e()“)lﬁ(Bmg\ﬂlgl stirred at roomtenperature for mxture. -is then heated

at “45[ er %tmgf/& two. two hours under a nitrogen atnosphere in an mi I’lUtg@S,ncr

“al | owed £3° B8dk& to room tenperature, 55 indented round:-bottomflask. The. for
mxture | s then cooled to O[err%C. in_ an ﬁ|§j:e bath The %tcasn- : ;70‘
V1 (] . . ce

cilli ting:r %ﬁﬁm Imamnex o%g?ac- k Ul m yCé cog ng 3| L Sal tis
recover E%;}eie doRN, Washe t];g,'ée re, 5;’)6“@41, phenyl - 2 .
- (5 - indanyl = With éthyl acetatecauy drhedi & &al@ed, ;(1.96 1495 - ‘
oxycar bonyl alcet yExamnlledrl denglgig P10 d% m p 3.Othlgs 199[ erra] C. (dec.) il
The so TP en 5& Rpepar ed i N ing
li ke manjers ny :Efnénz%ﬁc ln 1: amﬁo‘f}& 40 1S énmnm%xﬁ Osé:%g,erapl dly as >

possi bl @7.3 rge,xmsoaim) edhglen@t chloBde 1874[:ﬁlr)r1} Gdde@ @eﬁssx)m eﬂfyl eayvae Nt ai ni ng ti¥e Pc‘“
exot Her@c mipapd juigtyReinet @6p a0 I e (181200 61111\5 GrﬂP‘]ﬂGem guire. éﬁ"el ce bath.

b T ) e

W“U

GOT @S bobe EUO eam. ter (135 C'“'
| sopr opgitnpdosl (odtinanyidr pestowcstrbam N sitith . shlt (i rdedverad tmdwas!itd m xture ciud
sti r #¥qof nitmgen nklt T enY C5a'rﬁl4? niWeSh F‘Ihgr? P‘f l%br an G
addi ti off rb] 1de§%§ m iﬁg ‘% f‘le ghloride the
(50 25 f %}op bi ﬁﬂxleyﬁstxe aty ﬁoht@n 84° : con
trlet?‘gywxalmman 13:;}5 T aglqeb'amd 15 ). The mixture |Zst|rred '
vi go 18 a8 figey om te en mnutes
and thel?ﬁ}%‘gf d (%ﬁﬁg 2i3s ﬁlgogﬁ“ ﬁﬁﬁgﬁg 1 e‘h’ézh cool ed to
[err] C m¥y if i Nfenagadel endaﬂlueﬂmref i &emtxﬁﬁ@t@ eniSinitl isga @6 2 -

phen wellPfor ar( demoniéom tes. Th?Q)Hnel( ent.X o) ingthyleRX@Pridd (5P, t he net hyl -
phend AL oRE Ry g e sl iy Gl LR 1 oyers

conbi n g?e qn Wielorddht 'lay at da o, E%y l's OthbP&ooll Ptord"C Al'S added

nesi um $r hafi@ aqeus 1BEE 6, extradedC AT eRsliRh ed 2 O phafd- 2 ez  @agbpybn 701 Xt ur e
stirr edmabylmoohtmderﬁxd? bstbe mnﬂﬂf mb@eme’da )ees'uﬂléor@eI(bw Hgérr] C.
per a?%reéle 1m dl?atc crﬁlemabme n a %o and ihe TR zo 1x orgtle at oom sh foam

obt ai ne§ e : 0 B 06210‘,1 ‘ﬁfbcm' $EHR £ o gﬁu rﬁ:ﬁles 75 give
the crume mnysnwl&hl fﬂand@d’tameahs d t84aéld the Cxﬁﬂhxednirﬁl wcr rﬁtes, t#en ’
adj us eglvet the dQ Ps!yﬂf% d 9%31 la‘hUSEFértP\Péi P (17 g., -
addi 13 d’@ mole ace ctg,t':ll]’( }? q aigci ture?ﬁn u'r §§ rtﬁf@{iﬁiiﬂ mt one (40 m.)
i's COO|f3 10dcU 1&?5 @r%f’ e ¥ i ateds O[err] C. and
N- et hyl pmopsaﬁxtord) Iaﬁieﬁ mgtu;te ist ed meltidly aﬁi’levapdﬂdtﬂr uodEynlesayelgwt $hes ear at ed,
01035 nfsr ede Iald@t@ohnd”ﬂheﬂw mmlhﬂelsslt stclurl¢ @éﬂcﬂbh iderivativend- @Wp@b&ﬂed to dryness

to g|4‘?/e“’ ‘ﬂbfm’E?Gsf df E% crude
peni ci lm Dot ik 3%) xﬁepsalé lssef’aﬁ%I arig '\’Zﬁbﬁlﬁ igl' vynfsé? &@overed by

filtratddes), was hed oam ( . temperature is treated with N-efhylpxpendme 85




wi th acetone, and dried. The salt is obtained The crude penicillin
derivative (550 ng., in 86% vyield (17.9 g.); mp. 143-145[err]C 1.12
M) in ethyl acetat e (1 nl. at room(dec.). _ _ —
tenperatiure is treated with Nethyl piperidine 85 9 B

c 1, 290‘E 177 o 9 (147 ny.), stirred for

‘tvvo m nut es, then. penicillanic acid, iis then placed in a three- 40

cooled to O[err]C filtered and drledto give the necked-indented fl ask-

.g‘)eqw pped wi§h a hi gh salt; 625 ngy. (339477 mp. 139-140[err]C. The 9speed

50
is

Stll’l’ r.

%—é%—ﬂ—&ﬁﬁﬁﬁﬁﬁheﬁweae—mwﬁhaﬁ—e%&e—&m—ﬁe—sa
“based] upon (1I4fé mg. bcﬁm é(%’%m’d ey ) thc @ ﬁlgmc @Idoi}(]g@e l;); h(% %rm-ac@d.

chl or| de reﬁ% °°q 39—140°C Y
tenperature ﬁ y i, SHsd¥Cupod nﬁﬁ&\&? Gfke sa}n gs h
peri od Tﬂ’leaqﬁi'thloﬁdmcﬂﬁtam 45 t e pottaﬁsaddm siaalptvlscast Gl @eivperarure

- bet ween 6. 3-6th§ lmenémvaltneeemmdptlw asemteneenecll G@enﬂigmxstal dac®d in a

250 n|. of “‘.‘i@f‘sse b@ ﬁ)éls ‘[feaas§’| UEQO lpdydr “%}cﬁé?% ) @gd "ask and

50 m Of b -@x&ﬁe ﬂa'Sk ax@ .lHl @f Qﬁt or fon? %(11‘ Qtt 10

“stilled qQbf stilldd eff.NFiet N5ethpnppardmd|smle € @J t réak gmperatme@m premﬁemai, diee adend pH

6.3-6{5, thé is e tp the redleieles bengeye t h‘eﬁt eqi lPHxafhg’ rhzcmélonqmed % pH

e hgﬁf%%r TS
t enpef at ur €gcetone | i8R aauﬁ@nm&uréxwaeﬁa Whak ehfa Oth@Shizem et hyl
hexanpat qs ( Bea&dnub 450 C afo? @i%ee mumeethtxe (eBe20Od with. ) 0,% tah&ou‘sopdnasﬂmd pBxtracts

acet ohe sel How g g‘_ c‘Xt lff‘fématcvﬁ% leehaqneﬂueriaye:f is] t Br ed
'andt"lefll il Er)eL % 5{?& ez"laé |
dlehyC

extrapted wt ie%baud@&) IHaﬂi‘- t}hl)
t enper at o emrthlyesnbsmun@rdﬁanamt: Qﬁﬁamtc ext‘fdted aQuUs (3I>el)09rmu),srhe Sﬁezchl 'l ed

to O[perr]C. f°1‘f °|t %LF‘?cFmé[ﬁEFaﬁﬁaieed“PYll %z?@daﬂd flifiedy toceH % byh 60 _
pot ashki um chl2ori d&) 2T oPrpEYl -or f At tﬁ?;e x5  and
ck- extracte W|th et hyl acetate (2 X lumvga é&&qu ed in

[T ke pan- ). The Emtnizie rlin et hyl acetsalfaae, emere«acmm amaar@a ton&nyn o

subst tut25on _iljs e 0 ?fé‘ ef eyp @Ei‘e:g-;llwg( i°é1= 3X1OQ m6%, the

Wat e.r for p@h g rim F:l‘na ,671 “dissol ¥ lace and .

2@ dified tmgmrjnm&n 172 err r ﬂhgpibe,idﬁgm P3N o;no hyl 6N
ydroghl ori ¢ Aadsrdentatibre thecun mtnatﬁeanmcmdéadett &lom temperature. A orystaume pro-

for s/ s Pl m%m eIy 2 et ) e ey

driedjwith gﬁ’gﬂgg 1 3 wh1 com- ith ethyl acetate and dried, Yield=5.85
kd | . prises the enzymatic Sy rfj’lﬁﬂs%f bénk Iﬁeﬁfﬁe 404 2 &hlp. eiﬁﬁpfﬂ@te@le&p dr ynéss 25
Thi s gxanpl ellmbY&stensaretesnt he prepar ation of under reduced pressure at 35

~ 35 The bref ;
) [Tﬁrer]r PSS due(f‘gj lon ( 't és ?Qigﬁgnléﬁﬁﬁ%%r op epgﬁowmjt?KOMarEprepar ‘ﬂ"' i? from

d f E: 1 IIT
6- afr nOpEﬁieﬁlﬂldeﬁdllthcﬁelkrﬁﬁe&@%tﬁl n- hcerfomte%uﬁo%ﬁﬁ 6 EsbhrsPis b6 i&cet ate
10 n{.) 5O0containing 5.4 g. (0024|mQE)f<érﬁamwat iethplpiperiiina salts. - and
N-eth,/l pi peridine (1.13 g., 0.01 nol e) A ferrrentatlon broth contal ni ng

- 6-am pho- added at room terrperature., e pro- 30 pencillanic
acid |s prepared according to@ecu— cgl er separates. The m xture

65 7D procedure of :Exanple | ofo-bms 0 i{led then filtered, and
t he pfoduct washed 3,239, 427, issued I\/arch 8 1966, which com- ‘vmth et hyl
acetate and dried. Yield= 5.85 g. prises the enzymatic hydrolysis of

"benzy| peni- (40%; mp. 18 148C. (dec.). cillin byRProteus rettgeri. 35

The bfoth (1.5 bihghs) 'S treated wih cal o Exanple |V cium
chlor{de (0.5 g.)ﬁaang) di at omaceous earth k%aﬁbo "‘T‘?"B%“v‘.‘“h&"’ i ounds are

= prepafed by 754bighegyl) at room t enper at ud-2-daboxyebyl)phénplut es, t he procedure

@siate aryl mal onic aci f esters as t 5.4 g. (0.024

of Exanple Il fﬁ_&q&r&g_%aggg{ o- then filt ea_&@wb@ee%oglﬁ% fi eg broth (1 liter),
mol e) { of 6-am nz»-bromewfv,ﬁhmyperl di ne- sal't s¢(-@roethosPetifyfdphenyl 3- bi phenyl :

4- (caf bo-n- buto Iphenyl blphenyl _
* 4-(2cprboxyet hy? el chi 6F 0--3- bi phiefrgilore-3-(2-casboxyethylphenyl
89 (2- car bonet hOZ-uﬁ{eﬁsylLﬂuB&%ﬁbhenyl | 2,4-dimethyl-6-(carboxymethyl)-

phenyl
2-carbomethoxymethylphenyl

85




2- br ono- 4- bi phenyl
(2-ni tro4-bi phenyl
80

‘_Z‘H”Hfhethyl-
- 1,290, 177
[err] 4-(2- carboxyV|nyI)phenyI
" 2- met hoxy-'4- ( 2- caf boxyvi nyl ) -

6-(carboxynethy|)

1,29037

4- (2- car bet hoxyet hyl ) phenyl
2-chor o- 3- (2- car box( et hyl ) phenyl

2- di met hyl am no- 5- bi phenyl
- phenyl

2- car bonet hoxynet hyl phenyl 10
10 [err] =
2-N-(n-butyl)- N-fornylanlnoethyl

(n- butyl) N—acetylanlnothyl phenyl

b2 et
vi nyl ) phenyl propyl 2, 5-di net hyl - 4- (2 car boxyvi nyl ) -
3-N- (i sopropyl)-N-acetgy am no- phenyl Ry propyl
2, 6-di et = vi nyl ) phenyl
am noet hyl Qﬂ%ﬁﬂﬁﬁﬂmﬁkﬁ?w arboxyV|nyP?”@*m‘1)§ﬁ$PﬂQPH§¢ﬁN-carbo(lsobutoxy)
phenyl  * 2.methoxy-4-(2-carb 1)- amzﬂ@ L) R-adetaitoiyX Y Vi Nyl ) - 6- ni tro- 4-
2-N-et hyl - nbéﬁﬂﬁﬁheﬂﬁ%&$%ﬁ$ﬁo- blphe &lQWb s A _ et hyl
3- et hyl - ar 2- r |sobutoxy) phenyl
am noet hyl §;;f 3‘9%8‘ s %Xeﬁ%‘?é"nyl ;lf‘ is"g °PY1)2§%?‘ THEBEY | ) - N- car bomet hoxy-
am noet hyl SoWBPRGXy- 2- bi phenyl * PPt byt yl - 4- bi phenyl

3-N-fornyl amsmnmqpytz-&bmxhy)-l 4- bi pBenidopropyl)-N-acetylamino-

3-N-acet yl afbfadpr opy!

t ox

2-i sopropyl - 4- mepHoxypheny

3-N-carbo(i §ggﬁ%¥b%?cg%ggyopyl 2-t- Byt %L&ﬁ*ﬁﬁcag&o%%wxyphe”yl

3-N-i sopr opyin &9
y- phenylpropargyl

Y-(p-tolyl)p
y-(3, 4-dine ﬁ
y- (4-chl or ophteaydo

y- (2- chl or opipbemyl ) pr opar gyl

t hyl ami n
phenyl)propargyl

- alMaifdbde
d met hy Ianlno 3-1 sopropoxy-

ozgi-pngtb }b-wtpo(xsobutoxy)-

phe

4- et hoxyphenyl
henI
%noeéh

met hyl - N—fornylanlnoethyl

kFingpandiols- 2- N- met hyln-bihaoetytomBtheiefhiky |
2- N-ethyk&WLfornylanlnoethyl

Tt

Z-tiuiybrbipspyll - N- acet 'yl ami rﬂdi-(n-butyl)-limmbmeﬂpw N- car bo(i sopr opoxy)

y- (4- met hoxyphenyl ).pr 2- N—eth
y- (4-ni tropéig)glyl’)' 'g?' %E’ay"g}x& N-i sopr

2 N- net hyl car bo(.i sopropoxy) - et hyl

am noet hyl

et hyl

y (4-nitr ophenyﬁofya? F’mel 10
- 1,290, 177  2-t-butyl-4-biphenyl -

2-methyl-4-biphenyl
2-jsopropyl-4-methoxypheny
2;t-butyl-4,5-dimethoxyphenyl

2-t-butyl-4-ethoxyphenyl

4—d1'methylamino—3-isbpropoxy—
" phenyl

-dxmethylanuno—2—1sopropyl- :
phenyl

2-N-methyl-N-formylaminoethyl
' 2-N-methyI-N-acet'Eylaminocthyl
: 2—N-ethyl-N—forn;&Ianﬁnoethyl
2-N-efhy1-N-acet§laminoethyl _

2-N-isopropyl-N-formylamino-
ethyl

2—N—1sopropyl-N-acetylammo-
ethyl .

2-N,N-dibenzylaminoethyl

anmiPReeeRy|  2- N, N—dlbenzylanlnoethyl

3-N-formy1anunopropyl
3-N-acetylaminopropyl
3-N-~carbo(isobutoxy)aminopropyl
3-N-isopropyl-N-carbo(isobutoxy)-
aminopropyl

y-phenylpropargyl
y-(p~tolyl)propargyl
T-(3,4-dimethoxyphenyl)propargy]

T—(4-ch10r§phenyl)propargy1
v-(2-chlorophenyl)propargyl
v-(4-methoxyphenyl)propargyl
Y~(4-nitrophenyDpropargyl

. 2-N-zhethyl—N-carbé(isopropoxy)—

aminoethyl

2-N-ethyl-N-carbo(isopropoxy)-
aminoethyl

v-(4-nitrophenyDallyl



R2 3- NN- di benzyl am nopr opyl
phenyl)al Iyl 2-N-nethyl -

N- benzyl am no-

y- (4-isopropoxy- 3- met hoxy-
y- (3-fluorophenyl)allyl

ethyl y-(2,6-dichi orophenyl )aI Iyl 3,-NN-di benzyl am no-2-propyl = e
-*wy~ (2, 4,5-Tri chl orophenyl ) - 2- NN benzyl am no- | - pr opyl al |yl
T 2-N-( h but yl ) -.N-benzyl am no- _ y- (3- bronophenyl )al | yl et hyl
<y-(2-fprethyl phenyl )allyl 2-N-(n-butyl)-Nbutyrylam no- ethyl
© y-(4-pethyl phenyl )allyl 3-N-nethyl - N propionyl am no- '
\/y>(2 £hl or o- 4- net hyl phenyl ) - propyl ' - , al lyl
~ 102-N- car bodkt hoxyamni noet hyl 1,290,137_ ( 4- i sopr opyl phenyl)al | y| 11
S 2-N benzyT N- car bonet hoxy- y-(2, 4, 6-trinethyl phenyl) -
ani noEt hyl ‘R, al lyl- ' :
3-N-b nzy| N- car hnll SOPF-OPOXY-< \ VS 19 5-di pheny| )'_
ami nopr opy!| 3-N. N-d1bermylannn0pr09y1 ak(ﬂgsbpr@omb&amtbwut oxyami noet hyl
y-(3- lmet hoxy- 4- et hoxyphenyl) - allyl 2- N-Pb@ﬁliay}’ N- acet yl am noet hyl
y (3- ¢h| or 0- 4- BR{.LeX ?ﬂhgm}lla)mmos pi peri dny(S-ﬂuorophenyl)all all yl
3-(1-gret hyl pi pemyldyl o hyl - % ni trophenyl yal |yl
3- (1- et hyl pi perl d we(e,ﬂ-dwblpmphﬂmd)eim or ophenyl ) al | yl
3-(1-1 sopropyl é\"ﬁ‘éﬁf‘l‘?)’amm'z'l’mpyl y % L1 ﬂ onophenyl jal | yl
o'y 5—1‘.1'1(! (s} L
3-(1-np-butyl pi QQ’ENMelzylammo- 1-propyl y- Q@g IiJOp nyl)allyl
3-(I- %enzylplperldyl) y-(2- ethoxy 5-ni trophenyl)al | yl
y- phenyl al | yl ;‘ﬁi)(n-butyl)-N-bmylammo- w-(@ﬂrwﬁwﬂ)%%henyl yal lyl
y-(4- hI orophe al |yl y- ((%_ 5, H)Hlopar gyl
Y- (2- ﬁEt hoxyphenyl, nlait§1»11h-butyry1ammo- y- rif’:% Pﬁ%y%’ / opar gyl
y- Eg Enit hompreﬂwﬂ )allyl _yr(@gxeﬂmtpﬁanﬂmﬂnyl I)l)or opar gyl Al
y-(9s, met ny Y Y me propargyl ally
y- (3, ﬁ di net ho%@ ‘%i’} I?B‘PP%‘P mino- )gn§g§hl?ff"t4r‘5%ﬁg’gwn§propar gyl
y-(2- |trophen IyI 12 - 1, 290, 177
12 JzasI-Earmnpthmﬁdeméxyr ol | owi ng{-(émmwimimyaﬂlel prepared by the

procedure of fromthe appro- e.ar mal,oni ¢ acid hal f esters
and 64 ani noped I{%‘ﬁﬁ?‘&“‘%&&e Merr] [erf ?ié mmeﬂYyk*’(S‘F” bach of the [err]
val ues listed, [err] 3-thienyl, 2- pyrldy 2-furyl, and o- tolyl; and -
[err] penicil I érii—bemxh‘ﬂcarteéaodmgmy-[)? T-(2,5—dnneﬂ1y1—4—methoxyphenyl)— RrR2
2- bi phenyl aminopropyl 2- met#l¥xy- 4- (2- car bonet hoxyvi nyl) -
2-N-carbobutoxyaminoethyl -y1-1(31-methoxy-4-cthoxyphenyl)-
_ 2 _
2-N-benzyl-N-acetylaminoethyl Y
o y-(3~chloro-4-methoxyphenyl)-
3-piperidyl allyl

3-(1-methylpiperidyl)
3-(1-ethylpiperidyl)
3-(1-isopropylpiperidyl)
3-(1-n-butylpiperidyl)

" 3-(1-benzylpiperidyl)
y;phenylallyl )
y-(4-~chlorophenylallyl '

| y-(2-methoxyphenylallyl
y~(4-methozyphenylally]

yl
v-(3,4~-dimethoxyphenyDallyl
v-(2-nitrophenylballyl

:1—1(3,-4-methylenedioxyphenyl)- .

y-(3-methyl-6-nitrophenylaliyl
y=(2-nitro-4-chlorophenylallyl
¥-(3-nitro-5-bromophenylaliyl
v-(2,6-dinitrophenyl)allyl
Y-(2-ethoxy—S;nitrophenyl)aHyl
y-(4-n-butoxyphenylallyl
f-(2,4—xy]yl)propargyl
y~(m-tolyl)propargyl
y-(3-chlorophenyl)propargyl
v-(3-methoxyphenylpropargyl

Y—(3-nitrophenyl)p£opargy1

&



phenyl 3-bi phenyl 2, 6-di nmet hoxy-4-(2-carboxyvinyl)- 4-Dbiphenyl
phenyl 2-chl oro- 3- bi phenyl 2-chl or o- 3- (2- car boxyvi nyl ) -
______ phenyl  2-brono- 4-bi phenyl 2-(2-carboxyvinyl)-6-nitro- 2-nitro-4-biphenyl
. 4-bi phenyl 2- di rret hyl am no- 5- bi phenyl 3- et hyl - 4- (2- car boxyet hyl ) -
. phanyl 2-t-butyl -4-net hoxyphenyl 2, 4-diiret hyl - 6-(car boxynet hyl) -
.4- car beyhoxynet hyI phenyl 12600068yl 2- car borret hoxymet hyl.phepy| 13
“4-t-bu t-ox : —
‘. 3- met hoxy- 2- bi phenyl 4- (2 car boxyExample)Hhenyl 2- net hyl - 4- bi phenyl
4- ( 2- car borkibe fadlrwiag Eﬁemlpmpared b thespypaedimsy bf- Brampl: i droppthe agriro-
. 4-car boneP’HE?xﬁfﬁ’e{“ﬁ‘Wi)ﬁ yiplf “esters and 65 aminggepigillanic agidy; gt hoxyphenyl
t 2-chloro-3-(2-car boxyet hyl ) - RI_CH_A.ch__rm{myl ani no- 3-i sopropoxy- phenyl
- phenyl 2, 4-di rret hyl - 6- (car boxyrret!hg 5-di net hyl am no- 2-i sopropyl -
- phenyl nyl 4-(2- carboxyV|nyI)phenyI
2- N- ety | - b, f E&EHTW ﬂﬁ‘moﬁh\@’ hsn% ReL B—%éﬁ fl 3(t31e®§r %KM | D)1 and o
2- N- nmet hyl toly; &ﬁceRyipdmcmb)ﬁd reﬂineny y- - di et oxypheny’l ) al I yI
2- N-i sopropyl - N-formyl am no- et hyI
y-(4-nitrophenyl)allyl g, R, me ' :
2-N- (n-but yH—N——aeefﬂ—a-m—ne————y—é—S—FHwﬁ?-heﬁﬁ—)—a-H—yk—ef-hyl
y- (2, 6-di chl repHs®Ryi )al Iyl 3-N-(i soprZ Xy ‘W‘?Pmeﬂm’%mf‘ﬂbpropyl
y- (3- br onophepyy il yl 3-N-(isopropyl )B cetyl
y- (2- met hyl phenyl )aI |yl am nopr opyl 26L&methoxy—4-(2-carboxyvmy1)—
1,290,177 4-biphenyl phenyl
2- N- et hyl bofret hox 1)allyl ani nopr opyl
y-(2- chlorofE il gﬂ hﬁ‘l) 2- I\I-n'ethyglf:ﬁ]cyr% %"05 Bﬂfyoxy) al lyl .
am noet hyl | 2—bromo-4—b1phenyl
y-(4-isopropyl phenﬁ?%lal [yl 2-N-ethyl - M@wnbwwm@kﬁ:mww ani noet hyl
y- (2, 5-di met trord yphenyl ) - al | YR (- put yl ) = N- car bonet hoxy-
| am noet hyl 2 dimethylamino-5-biphenyl 3;m£t§y1m§-99m@eﬁly§1 hOXyphenyl ) -
2-t—buty1—4—methoxyphény1 R pheoyl B .
' ' 2 4—d1methyl-6-(carboxymethyl)—
; 4-carbethoxymethylphenyl .phenyl _
o " 2-carbomethoxymethylphenyl 4-t-butyl—2-biphmy1 _'
: 4-(carbo-n—butoxy)methylphenyl : 3-methoxy-2-biphenyl
4—(2—carquyethyl)phenyl 2-methyl-4-biphenyl
4-(2-carbomethoxyethyl)phenyl 2-isopropyl-4-methoxyphenyl |
4-carbomethoxymethylphenyl 2-t-butyl-4,5-dimethoxyphenyl
2-chloro-3-(2-carboxyethyl)- 4-dimethylamino-3-isopropoxy-
phenyl phenyl _
2,4-dimethyl-6-(carboxymethyl)~ 5-dnnethy1armno—2—1sopropy1- '
phenyl phenyl _
4-(2-carboxyvinyl)phenyl -N-methyl-N—formylaminoethyl_
2—methoxy-4-(2—carboxyv1nyl)- 2-N-methyl-N-acetylaminoethyl
phenyl -
| +~(3,4-dimethoxyphenyl)allyl fn
2-N—1sopropyl—N—formy1anuno— ' : 5 ox
ethyl _ ‘ Y-(4-nitrophenyl)allyl ;n;
3;}35@;(n—butyl)—N—acety1amino- v-(3-fluorophenylallyl -
y . : _ '

Y

3-N-(isopropyl)-N-formyl-
aminopropyl

-N-(1sopropy1)-N-acety1-
aminopropyl

v-(2,6-dichlorophenylallyl

: 7—(3-bromophényl)al_l_y1

y-(2-methylphenyl)allyl




3-N-f
al |yl

or nyl am nopr opyl
3-N-car bo(i sobut

propyl
~=—38=N-i sopr-opyl - N- car bo(
*am nqpr opyl 2-N,N-di be

y(3

ini tro-5- bronDphen

2ph nyl

y-(p-

molyl)propargyl 3-

i sobut oxy) -

y- (3-chl or o- 4- net hoxyphenyl ) -

oxy) am no-
al |yl

nzylanlnoethyl

y- ( 3- net hyl

3- N-acet yl am nopr opyl

yl)allyl 3-N-nethyl - N-benzylanlnopropyL
y-(2- ﬁthoxy 5-ni trophenyl)-allyl 3-piperidyl

(4 in- butggyphenyl)al[yl 3-(I- eEPXLﬁ@Pﬁeldyl)

-6-nitropheny|)-
y-(2-nitro-4- chlorophenyl) allyl.

13 -

(1- benzylplperldyl)

3, 4- d|nethoxyphenyl)perargyI y- phenyl al | yl
enytpropargyt—y=t4=chtorophe

R,

et hoxy phexyimehyleiaabonethpyt 2- Met hoxydnetylphenyDajijl

ni t rophen PISP¥Ar gy | 4- met hoxyph
4- et Eyl e)r;gzp 217 eZZEA&S&it}'ﬁ? Exarr%lpﬁ&i%i zfaiem%d&llﬂhm)ng penicillins,
Y.

Rlerr] ﬂalues | i sted,
[ dyI p-tolyl, o- métmpmpstl;b’teny@ﬂlyhod of Exanple |1l
prlate aryl

y-(

y- (4-chl oroph

y- (4-

y-(4-

y- (3,

wherejn [[err] auSno
furyli 3-pyridyl, 4-pyr
fromt he appro-%- 'eélg[?j
mal on} ¢ aci d hdf" e

4-di net hyl am no-

177

[ 0- 4- blph

boet h
Eaé 3 (2 e

NoXYy- 4- (2
phenyl

-(l-ethylpxpendyl)

y-phenylallyl

et hyl am nopfireetil for
3- bi phe ny:ﬁ-N-formylanﬁnopropyl .

| 4-biphemﬂ%ﬁ&wmmm¢m$ﬁ2 bi phenyl
hoxy- 2- bi hen 2- br ono- 4- bi phenyl 2- et hyl 4- blphenl

°¥r§°(1s‘§’8$9?‘y8‘15‘9?°‘4 met hox y}ﬁﬁé‘?@*} Y
|sopropoxy 4- (car bo- n- Butoxy)nethyl

5- di met ByNdspropy-R-datbofiobupokh) 4- ( 2y-QRatidwesyitddpptaypamy |
4- car borsstitepepyiet hyl phenyl

3-(1-butylpiperidyl)
3-(1-benzylpiperidyl)

y-(4-chlorophenylyallyl
¥-(2-methoxyphenylallyl

b
r and ‘é‘_" XYBrlge ?rg(r))r(lg gﬁg%wthyl"l' eé‘ﬂ {Fe’&ﬁLenyl

o-di net hyl -  am-nepBRyIENichdahehoagl d. For CTonveni ence,
the [err] val yiBsmetiogy-t-ethesgphenyl)- 14
' alyl 14 [err]

v-B-ArRlaR snlpfycar boxymet hyl)
2a11§1h| gro 3 t%p er’n’;} _

propy T

2- N- et hyl -

y—phenylprdpargyl
v~(p-tolyD)propargyl
~(3,4-dimethoxyphenyl)propargyl |

only anlnophenyl

N—fornylanlnoethyl

vl - N-ac oet hyl
%¥hﬁ enyl 2 N—(ﬁ3 d%y%?gﬁﬁ#§pﬂ§bgnlnoethyl
ar boxyvi rﬁjN)nFtﬁﬂhwbenzylammopropyl 2- N- (1r2eeetioyy-F-nikepesiieltgim noet hyl
3~p1rbgqethoxy- _ 3-N-(i lﬂ&ggghgéghgfetylanlno

v-(4-chlorophenyl)propargyl

y~(4-methoxyphenyl)allyl
¥-(3,4-methylenedioxyphenyl)allyl

v-(4-methoxyphenyl)propargyl
Y-(4-nitrophenyl)propargyl

The following penicillins, wherein R, is 3-
furyl, 3-pyridyl, 4-pyridyl, p- tolyl, o-meth-

5 oxyphenyl, p-methoxyphenyl, p-trifiuoro priate aryl malonic acid half ester and 6-
.. methylphenyl, p-chlorophenyl, o~dnnethyl— aminopenicillanic acid. For convenience, only -
ammophenyl and p-dunethylammophenyl for

Example VI

the Rz values are hsted

each of the R, values listed, are prepared by
the method of Example III from the appro-

are. prepared by
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érnigrp ﬂﬁ&lanlno 5- bi phenyl
phenyl

n

and




2, 5-di et hyl - 4- (2- car boxy- 2- N- met hyl - N- car bonet hoxyam no-
vi nyl ) phenyl et hyl 2, 6-di net hoxy4- (2-car boxy-
2- N- et hyl - N- car bo(i sobut yoxy) - vi nyl ) phenyl

—-—am-noethyt—2-¢hlor o- 3- (2- car boxyvi nyl ) - 2- N-( n-%:ht yl')-N-car bonet hoxy-
<.~ phenyl : am noet hyl e '
3- et hyl - ( 2- car boxyet hyl ) - phenyl 12817 acet yl am nopropyl ‘ 14 : v

"_3-N-carbottsobutoxyyamno- ——— y-(4-chrorophenyyari yr—propyt—— —

&./

2- met hoxyphenyl )al |yl 3-N-i sopropyl - N-carbo(i sobut oxy)- am nopropyl
4- et hyl enedi_ oxyphe )-_allyl 2-NN-di benzyl noet hyl

4- di met hoxy yl)allyl 2-Nnethyl ghhdb&@g,yg.@mw@mahfwl
ni t rophenyl Q’h&ﬂy 3-N-butyl - N benzpheaptl nopropyl
f yI

3,

3,

4-

3-fl uor opheﬁﬂp}lw 3 NN- di benzyl ami,n

2,4,5-trichhag 9’]9 Iyl 2-N- benzﬁT %Rp"él%'é‘{’é%%{r ”Ri neet’ hyI
X i

2-

2-

br omopheny| -pi peri dyl 3-methoxy-2-biphenyl § =
met hyl pheﬁ-)bk@m%lyﬂ;h)m;m (1- met hyl pi peri dyl @

Y- (
y-(
y- (
y-(
y- (
y-(
y- (
yE hi 4 )al lyl 3-(1- Qalpﬁlwb%rblpheﬁlé di;
Y- COI‘O- en ally i r|y
y- ( 4&@%@%

3-chl oro-4- yl)allyl 14 3 isopropyl-4-methoxyphehyl _
1,290, 177. 2-dimethylamino-5-biphenyl 5 R 3 ( F- benzyl pi peri dyl)
y-(2-nitro-4-chlorophenyl)allyl y-phenyHafithelylamino-3-isopropoxy- y-{(ph n
yl propar gyl y- égff-“ﬁ'ch"{fﬂ)ﬁﬁ@ﬂyl )al | yI pheayl’ . (4-chl or ophenyl ) pr opar gy!
y-(p-tol'yl)propargyl (45%&&1%91%;2@09{0952 rgyl |
Y(4- met hoxy pheny}-gagsoryeeygphenyExanpl e VI | phenyl phenyl .
o- br onophenyl , mbrom)ohenylﬁ- m Fol | owi n the 1\Erocedure of - Exanpl e ll, t5he‘i’s
chl or ophenyl , &=<BEmsRPHRSHYPIeny. put yi pherymethy-N-formpysminogthyl penicillin “n

~esters, Werei g.(3-Bevoefoxgii)piehan nophenle_mgﬂlﬁm_gégfyﬁmMy) qm no- 10. 5

aryl group, [err] for each of the R2 val ues given, phenyl '
o-di but yl am nopistlpp3-(2-gasbpxyethyliphensl s my ¢ é’rlir[n-bwmif%mxlwh@ﬁlﬂ mtrifluoro-
met hyl ar ni noph red fr om t | sopr opyl phenyl
o-chl oro- app?g%%ﬁrba?}vﬁ?@{hgﬁgnt S. 2% mm 19@&[}%%1.108115}1

4- bi phenyl 2-methoxy-4~(2-carbomethoxy- 2 cth-(isoBrobylmeawlanﬂmbr om)4 bi phenyl
2- ni t r o- 4- bi phamyphenylyi net hyl am no- 5- bi eyl

2-N- (n- but yl ) h%w am noet hyl I %X? t hyl phenyl
3-N-acetyl am n?)g—;‘%g,ﬁpﬁ 4: ( ar bonet hoxy 214":1{:?\9\ Rl %

3-N-i sopropyl - N-car bo(| sobut oxy) - phen

yI
~ani nopropyl 4- &4 b A®eHy | pheny| ~ 2-N-methyl-N-carbo(isobutyoxy)-

2- N- et hyl - N- b noet hyl 2-chl or o- 3™FZW4r boxyet hyl )

3- N\ di benzyl amcmaarzsqp.ydrbqamiwi 3- pi per 2dy{n-RuyTENaa¥smedoky2- car bonet hoxy-
phenyl aminoethyl
3-methyl-4-(2-carboxyethyl)-phenyl 3-N-acetylammopropyl
3-N-carbo(isobutoxy)amino- v-(4-chlorophenylallyl
propyl

‘ y~(2-methoxyphenyl)allyl
3—N—zsopropyl—N-carbo(lsobutoxy)-
aminopropyl . yl—(:; ,4-methylenedioxyphenyl)-
ally
2-N,N-dibenzylaminoethyl
v-(3,4-dimethoxyphenylallyl
2-N—methy1-N—benzylammo
ethyl . y~(4-nitrophenyl)aliy!
3-N-butyl-N-benzylaminopropyl v-(3-fluorophenylallyl
3-N,N-dibenzylamino-2-propyl . v-(2,4,5-trichlorophenylallyl
2-N-benzyl-N-acetylaminoethyl y-(3-bromophenyi)aliyl
3-piperidyl v~(2-methylphenyl(ailyl)
3~(1-methylpiperidyl) : Y~(2-chloro-4-methylphenyl)allyl
3-(1-isopropylpiperidyl) ' y-(3-chloro-4-methoxyphenyDallyl




vi nyl ) phenyl 3-(1-isopropyl pi peridyl)
2, 5-di met hyl - 4- (2- car boxy- 3-(1-benzyl pi peridyl) vinyl)phenyl
y-phenyl al lyl 2-c hl oro-3-(2-carboxyvinyl)- phenyl
~——y=(#4-thlorophenyl )al | yl 3-nmet hyl - 4- (2- car boxyet hyl ) -
roy( 4- net hoxyphenyl ) al Iyl phenyl y-(3,4-nethyl enedi ox yphenyl) -
. 2, 4-di et hyl --6- (car boxynet hyl ) - allyl phenyl y-(4-nitrophenyl)allyl
.3- met hoxy- 2- bi phenyl y-(3-fluorophenyl)allyl 2-methyl-4-biphenyl _
\-1¢3- br oropAg&nyl ) al | yl 2-i.sopropy! - 4-1s8%kkxypheny| _y- phenyl pr opar gy}s
4 di net hyl'am no- 3-i sopropoxy- phenyl
p tblyl)propargyl I 46 e S ' 1, 290 177
fprrl B-di mﬁ hvlam no- 2- |sopropy|

y- (
16
32/ (N2 chlholromenwo-rmmp@ysg) Iohem(/l3 y-(3- w&ﬂhwaﬂpihbwhe)iwimar gyl
met hy or am noet hyl y- n|trop rgy _
- 2-N-ethyl - N-aceﬁ&%g%lhgethyl 2-N-i sopropyT kg %$WVf m noet hyl et hyl
_g-N-(nhbutyI) N~agatoloryphéagnangt hyl 3- N- (iySapKispbkdypogest ¥l - anmi nopr opyl

- N-negt hyl - N- car borret hoxy- am noet hyl Exanple VII|I extracts
conbig?d back- WelBTRAIPHPYH! wat er, a- Car bd¢iwopheadisioapgi phenoxy) benzyl peni -

saturated salt d over an- cillin - Anhydride Method
hydr ouls sodi umﬁ#%%%p%%{?g{rw the.sol- 5 A_stirred solution of nono
- (2 -1 isopropyl- vent under reduced pressure gives the product

phenyl|) phenyl mal onate (2.5 g.) in dry acetone as a yellow oil; 940 ny.
(21.6%. 25 (10 m . )Exampledd[!ed t o Of err pieoyl,i srbamophagl, ha4bfbmoﬂnamy1 m- |t |s

converit ed t _omﬁ @%@;ﬁstﬂ%‘; ]‘: e ENET i,.theh yehlosphcnyly o qugf?;g qn qulylg
added (dr op- i "({'&' Egi * W\
15-mi rjut o pas i ofg if Gt 1 er- ﬁoﬁﬂenﬁ,'ﬁ%"gia rﬁxﬁ'@rﬁsthé)f

N- et hyjl - 10 mbthylpbénylor odsopr yb&mﬂonatﬁm@90ﬂmmmmgnmdmmme- _pi peri.dine. The.

salt ijs collected, washed with cipitate of trlethylan1ne hydr ochl ori de
forms | ethyl acetate, and Ryi ed. 30 imeRj ately. A solution of
6- am njopeni ci | ' '
- P : ] i[gipthcnyl' 2-chloro-3-biphenyl
2-bromo-4-biphenyl 2-nitro-4-biphenyl
2-dimethylamino-5-biphenyl " 2-N~(n-butyl)-N-carbomethoxy-
aminoethyl
4~(carbo-n-butoxy)methylphenyl . 3-N-acetylaminopropyl
4-(2-carbomethoxyethyl)- - —N—lsopropyl-N-carbo(zsobutoxy)—
. Phenyl _ aminopropyl
4-carbomethoxymethylphenyl 2-N-methyl-N-benzylaminoethyl
. 2~chloro-3~(2-carboxyethyl) 3-N,N-dibenzylaminopropyl
phenyl
3—p1pendyl
2-methoxy-4-(2-carbomethoxy-
vinyD)phenyl -(l-xsopropylpxpendyl)
2,5-dimethyl-4-(2-carboxy- 3-(1-benzylpiperidyl)
vmyl)phenyl : : : .
. o - y-~phenylallyl
2-chloro-3-(2—carboxyvmyl)— P Y
phenyl Y-(4-chlorophenyl)allyl
3-methyl-4-(2-carboxyethyl)- v~(4-methoxyphenyl)allyl
~ phenyl '
©.y=(3,4-methylenedioxyphenyl)-
2,4-dimethyl-6-(carboxymethyl)- . allyl
phenyl :
- y~(4-nitrophenyDallyl
3-methoxy-2-biphenyl ( P )

_ y~(3-fluorophenyballyl

2-methyl-4-biphenyl ( pheay)
v-(3-bromophenyl)allyl
2-isopropyl-4-methoxyphenyl ¢ 7

v-phenylpropargyl .
4-dimethylamino-3-isopropoxy-
phenyl y-(p-tolyl)propargyl




acid (1.8 g.) in sodium bicarbonate solution Exanmple 1 X (20 m .

of 5% sol ution) and acetone (5 nil.) In |Iike manner, the follow ng

penicillins are 15 is added all at once to the m xed anhydride. prepared

__fromthe appropriate reactants., The mxture is stirred at Oferr]C for

one- hal f hour, then extracted with ether (350 m.) - - [err] and

acidified to. pH 1.0 with concentrated hydrochl ori de acid.. The acid

solution is ex- =~ = [err] 2Q@p29d17acted with ethyl acetate (BX50 m . ;
-7 the (Terri—thepenicitranicacigdmorery. ) 35 [err] ) 2

R2 : - (in_d-COOR ) 5 phenyl

2- bi phenyl Rs et hyl phemﬁ"

3- bi phenyl 5-dimethylamino-2-isopropyl- : 'F‘-Ezt%lor@ﬁ@tﬁ}ﬂropa:gyl

4- bi phenyl phenyl et hyl pheny )

€]

. 2-net hyl -4-bip {l)ﬁ e‘ﬁ J1-N-formylaminocthyl E{W#h%m ‘};YHEPIWE& |
3- net hoxy- 2- bi ?‘P g#ﬂf{&ophenybpmpargﬂ . 15 (3
are phenyl. 2-N-ethy1-N-acety1é’mM§10 4- bi ph ethyl.
phenyl 2-1- yl - 4- nethoxyphenyl v - met hyl phenyl
4- ( 2- car bonet h@ﬁ@?ﬁ?ﬁ%ﬁﬁﬁ%ﬂm&tﬁﬂ met hyl 17 _

1, 290, 177 17 R2 o (in
C - COOR' ) phengLN.(n.butyl).N.acetylmo-Z met hoxy- 4- ( 2- car borret hoxy- ‘met hyl
vi nyl ) phenyl 3ethjiti enyl 2- bi phenyl

met hyl p-chl or 2- bi phenyl x met hyl .
p- met hoxyphenyﬁg’;ﬁ‘}’d D'N‘ﬁf‘f%l ' - methyl 4-pyridyl
2- bi phenyl nethyl 3-thi enyl " s
2-t-butyl -4- nez-hfansﬂpylhélmyibomethoxy- - methyl * p-chl orophenyl

2-t- but yl - 4- metesERBheny| net hyl'_p- met hoxyphenyl|

2-t-butyl - 4- et hoxyphenyl met hyI 4-pyri dyI

2-t-butyl -4-nmet hoxyphenyl _ , heth -liﬁgefw;m water
2-1-butyl - 4 rr%L &%y l‘éllxgoxy)benzyl 1- dp ‘Qgemn%:rvxd dried over an- phenyl
over an- th Q: -~Anhydride Method drous sodmm sulfate. Removal of the sol-

2- NN- di b®nzyA sivied eehitioy bf mono - (Z-prropybt gt q!emhdcctcdﬁﬁssme gives the product phenyl
3-(1- benzyP: ’ggﬂ

nate (2.5 g.) in dry acetone ¥;§’ ek # (A S&Dat '
oy Gt L sl e £ Ny o -

leﬁxm c
with wise over a 15- Weriod, followed by (1 ml) &mmoet hyl
et hyl 3Qop Idfynylﬂoroethyltcr:larbonate (900 my). eprey | aixg idline. Thcdsalt elds collected, washed with et hyl
Clpltate of trie ylan ethyl acetate, and dri
phenyl g;q pemgggg yl > ~ nethyl pHenyl

(3 4- met r%‘;;mﬁﬁ Bonare solution TEL hy| al | ylg Exanpl e X
ACI d Chlori gﬁ, ‘solufld peﬁﬁac&itxﬁlsgsﬁﬂoyl OKyllke marfer, dhe-folloarin @érdciltins are
Bi phenylsxy Eéﬂizzyl en¢ectp [thej mixed anp %I piepered EromchaafPopdys ramSal t

t i, 54 t
A dry flasitin ’En%rgxtract Wil 68 erdg%?‘ nd dry- R, cH-co—NH-R,
and acidified to pH 1.0 with concentrated

. hydrochloride acid, The acid solution is ex- ' : COORg
20 tracted with ethyl acetate (3X50 ml), the (R, = the penicillanic acid moiety.) 35
- . ) ' R _
- Ry R, (in Cl—COOR") o 5

phenyl 2-biphenyl ethyl '
phenyl- :.: ' ~ 3-biphenyl ethyl 1o
phenyl :' _ 4-biphenyl - . ethyl
phenyl z | 2-methyl4biphenyl : ethyl
phenyl - - 3-methoxy-2-biphenyl - | ethyl 15
phenyl 2-nitro-4-biphenyl ethyl
phenyl - 2-t-butyl-4-methoxyphenyl methyl 2
phenyl . 4-(2-carbomethoxyethyl)phenyl methyl
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char ge
phenyl

TTThole),
v (0.8 m|.), isopropyl ether (725 m.) hydrous N, N-dinethyiformam de (0.1

-.m.) a
(16 66

I 5 a - Carbo(2 - biphenyl oxy)pbenyl Acetic Acid ing tube is
dwth a- carbo(2 - bi- Phenyl malonic acid (90.0 g., 0.5 nole), o-
oxy) phenyl acetic acid (45.0 g., 0.135 phenyl phenol (85 g., 0.5
‘N'N-dimet hyl - nole), nethylene chloride (450 mi.), an- 30 fornanide

nd thionyl chloride (59.5 g., 0.5 nole) are and thionyl chloride
|g., 0.140 nole)- 10 conblned stirred and heated to reflux on a and

._athé_HIXture7refluxed for three hourqzmine steam bath for two hoursjz The

m xt ur

t enper g
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gtion regﬁghed ated'aquggkﬁmagg&ggb,ng%%bonate S@kayl on  to leave a

i ned aqueous extracts are

w th ether (2X25 m.) then acidi- a - Carbo(2 -

yloxy)beﬁ%?Fﬁ@n|C|llln Po#8e¥h pH 30 with 6N hydrB€hToric acid and

ny of 6- afmlyip Hﬁggpl||aanmﬁ&1ﬂ (29.16 extracted agakp W th ether

m.).. The nol €) .in nethylene chloride (800 40 ether

tfs are washa@HWWNwiwateﬂ4ﬂ@ﬂn5 m.) is rapidly swmethyled while

yl am ne 2 ) foIIo aturated aqueous salt solu- (27.27 g.
P gh roonttegmﬁ¥lgn (2X15 m.) then d?w% over anhydrous

ne. The n}ﬂmﬂﬁe IS f|Iteneﬁhe@ﬁmﬁmmwmmﬁodluntsulfﬁemwand evaporated

ness to stlrrln d to S[err]C .and the acid give 90.3
a - carbd*d&fﬁ’ﬂwblphen g&?ffnw WEF™e of a - cHFBY(2 -

nDIe in nethyl ene :
7 7 4—pyndy 2—t—butyl—4-methoxyphenyl 18 methyl19 chl ori de (200

ded at t ha ht. The pr t is filtered
tmﬁx@ b by %ftﬁ&? p

ﬁperaturemgﬁﬁ fise abov ﬁ? ghgThe mashe% mﬁth ethyI acetate

dried; 37.5 25 m xture was then stirred for one hour, 'diluted

p. 131-134F®ir|C. (dec. %Ct*h?%@@f’eﬂmoo m.) adfth¥ted to pH 2.0 and

onverte 1t he pot assizn,sH ppdd- 5 thoroughly agitated. The
ne chl o?ﬁ’ﬂ&% i ng pot ass:{u é’%’&% ﬁhexanoate (16 . of an phase is

ted, drieghempber sodlun1§ﬂ$ﬁawbmmamhyl acet at e sol ehylon cont ai ni ng

%I oxy)ph xltm pRAENY | @behtyp:;-aahskyphenyt  methyl acetic acid

g.) in dphgnfdenzene: (10q;m&whmnThe m xture tion Mﬁﬁmﬁd wi th water
m.) and ex- clears, .is heated to.45[err]C in a steambath, 10

d with sat™ited aqueougﬂﬂﬁﬂHWWQWcar- seeded an®H8 d at room
ature. Thghenyl in RoBAhRmEBRAeYpiEy)-- The adug@ps extract is
§.is flltered of f and mamﬁed mnth etﬁ 10 ox. washed wi th ethyl

¢ then arrdrfred—topHt—597 g _ : 35
|n the presence of fresh ethyl acetate (300 m).
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ous' SRS ‘T ! }% %t é;ﬂd‘ﬂtimyl ¢ é‘?é W%ﬁe&@ phenol
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h( 4- c an BRIy B I i % 5’5& D B i %?Eede@ )
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tion (2X15 ml) then dried over anhydrous perature The mixture is ﬁltered after two
sodium sulfatc and evaporated to dryness to  hours of stirring, cooled to 5°C. and the acid
give 90,3 g of « - carbo - (2 - biphenyloxy)- chloride of & - carbo(2 - btpnenyloxy)phmyl 45
phenyl acetic acid, acetic acid (48.0 g., 0.135 mole) in methylene
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