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urilf i cation.
conplexes can. bgrp gg
sulphate pref ably di met-hyl

in which R, ‘and R. have 1hc mcanmgq defined above and R,
taining 1 to 6 carbon atoms, are formed, w which acetals may
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‘the reaction components used in the process.
When dn acid amide acefal is used in the reaction with the compound of formula 111,
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dry and free from traces of V'

in which the rcaction componcnts arc soluble, but
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with “Dicalite” (Registered Irade Marl\) fikier aid (diatomacecus earth). A solution
of 0.85 g. of anhydrous oxalic acid in 50 ml.- of ether was slowly added to the filtrate
-with surnrg When the precipitate had settled, the supernatant liquor was decanted
L and the pxcc:pmle stirred with fresh cther. Aﬂcr fi ltr'zutan, the product was recrystal- _
45 - lized twice from accl011'=—c1h01 o yield the: apalytically pure. material meliing at . 45
- 121—-122 5°C. [}y +214° (c==1, 96%,-C.H, OH,

Emmplc S: '
y-Phcn)lp opyl 6- [(hexahydro-IH-a/cpm-l -yD)- mﬁthylencamum] ~peaic Lllanatc
3 . hydrochloride :
50 . A, y—l’lmr}zprnoyl 6 S-wninopenicillanate. To'. a  stirred suspension of G-amino- = 50

penicillanic acid (21.6 g) in dimethylformamide (200 ml.), tricthylamine (11.4 ml.)

and y-bromopl: "mlpropane (22.0 g.) were added at room temperaiure, and stirring

was continued. at room umpcnlurc for 18 hours. 200 il of ctityl acerate were added
. and . the mixture fileered. The filtrate was diluted with 400 ml. of cthyl acetate,
‘55 - extracted four times with 100 ml. of walcr and dried over magncs:um sulphare, After 55
. "evaporation 'in wacuo, the oily residue was dissolved in a mixture of water and cther

(200 ml. of acn) with stirring and jce-cocli ing. By slow addition of dilute hyd*‘u-

chloric acid, the pIl was <1d1usua -3 1o 4. [hc aqueous phase.was separated, made

alkaline 10 a plI of about 7.5 by addition of. sodium bicarboraie and extracted with - -

60 . - ether. After drying, the cther was ev‘npom‘cd in vacué 1o leave the crude ester as an | 60
) - oil, ' ’ .

P S L S




After recrystallization from cyclohexane an. analytically pure product was
obt ai ned 25 with a melting point of 118.5-119.5[err] and [[err]] Do+
-\ hannl \ 25 Thn ot arti nn w%ﬁa_ ——

N—for rryl hexarret hI yI enel m ne was ‘prepared. from hexa- 50
met hyI enéi m ne and chI oral and had a bou 1 i ng poi nt of 111- 112[ err]/lO mm
Hg .
ExaFﬁH e 2 ;PI val oyl oxy‘rret hyI 6- (N N-dl rret h | forrram di no-N) - penl cillanate
hyﬂf_m‘zhj_orl de. _;’LQ 5.8 g ‘of chl or odi %%QQI f of mi i ni um chl oride- weré
di ssol ved Ixn 40 m BO-f' dT/zynyIpfopvl 6 - [(hexalydro - 1H .- %Oepﬁzl C?hqu) f}'u fr‘lﬁm o, form™
At at errper At ur e opemczllgal[ee’nrr’;})rlﬂa&de 2. 24@[2)& (e |crudé Boics asDD.00 QA d %uﬂ 8«‘
driopwi se tg asol ut?’?ﬁh“@‘\" ‘%‘“3159701 Oﬁ)*ﬂ“ IV’M‘ ¢9)t #feithand cooled 10 — 60°C. with
6-;ani nopeniici | | anat & A2 A" o ", &t E |cele é‘cl’hbb?ﬁl h’f“‘lbbt] idrlg ml. |
aligohol ~frae ohl or@DRGRASNI el § dxuuﬁab;ﬂﬂéﬂs y (,,a‘ig PR i‘qﬁlé@ﬁ‘f AN >
O[err] Wi thin 1 houwith Fheel, sHbthid tﬂﬂsom&‘ﬁb{ﬁmrﬁﬂ& off. I'Th hm was M@AGU0 @hd t he
edsl due was treat eSZOWF“c la WQGTO"ﬂnmllmr@fan@I rcy—cmzmemhnlwlt O of itk tabuebis G- <a‘; MmN 35

ri gt hyham Wirb( %?@ fl b cg ‘%UEF?P}#"%L rtfz;ram@n smn@véepbrreat d@dsidiamvacuo.,
d is

Th;a oi I@ r dsi due of 7KL OO G i iR ’1 ‘q"F I “E}qwaé” ded 10
dropwi se. ‘fhereaftefsollﬂﬁgl ol dry @ dr@bdEflor MBS 7 &, &lich ekl 4 Al e hi ng
with et her rand r ecr Yt mbdpitae tviap flidredorti axtdemme-xemheﬁlm isby ﬁo;ﬁﬁmpmbrhd rwavsl

obt ained i anal yt |1Fz?q1(1n§/fr @th}z gl’%{"%ﬁ% }[?Paxaanp,]gqm@i_m[gnc produdOnghiigrat 13f5°C.
146[errl [[terr]] 09[e [err]) 8 15
1-293, 590 " Examplé 6. 8 Exanple 3. .
Pi-val oyl oxynet hyI - (hE@(aﬁyfdhs(did-lH—ucﬂﬂ-&p'l)nncrh\ leneamino]-penicillanic acid

1+yl) - methyl enani no yeipn Pf lh%lﬁléldc ?ﬂéonde describod uxtlnxm:npl@fl (06 yainodeh, cucomt-hy |
6-am ngpeni Ci b(l, anat .c;l‘ “g 2 B ‘t‘l’felh 3 PW15 é 2. B ey {@F’WO' .
chi or of or m (35m ﬂﬂ@&vn]. sti Sl é?ﬁd I h : gﬂé 1c \ étdqlilo' G ,510ra-t 0&
Aster 20 héurs at rledmnrst’élﬁmerua«hwﬁ cvapoﬂat © d%us in JD-J '&@3 was
added and t he ' sdlntaﬁ! owhm cdherp@OQatnl . €lthe] prcmpeafrﬂlv. nueraeoﬂsmduH ma WS
evapor at ed acucf’ fie T’fﬁrf ‘tﬂH’- %z@éd)\&-ﬁdm*vldﬂéml)\ {s78dadl )

The aq@eou ase age o E WY “" a“ t(’é; 11 TTHES s Copfachde ]({ff‘ ’é‘ﬁl ved25
in-dilute hydr ochlwas iacw }ﬁte,l dn( Jseﬁdi\ scﬂ’tﬂ Tﬁ'dl"lt \anﬁh'crﬁm‘

made  al kaline wi tfwnmé oghigutre dbteoding eriaiqge mO“\\ (lﬂxhiﬁxﬁr([{}"zsluﬂ)lﬂdt

precipitate wgs s RAFCroFith i dolvent system ngheaneledbrmtiwato (¢ihl: 5). THadt eﬂui ﬁhs yield
a, . 360.-p oduct. wth a:melting* . poi nt Jof 117- 119[err]. The IR spectrum 30

was “Tdenfical with that of tfhe prodyak gcu@ﬁ ffp(ll) 1. Exanple 4.
Cyanonet hy] 6- (N, N-di et hyl for rram di no=N ) pem ci[T'anate oxal ate. 15

A 'Q/'anon‘et hyl 6- am n0p6n| crrar d.L € UI HerestH IJIIL,IIULt €

15 To a- stirred suspensi onCQ(Cgﬂam nopgﬁl ci IS ani c &cilef3(43.3 g.) in

di met Igylforrm am de (400 -nl'.) at rooms: fierrpe\sraturem\Q/af:‘I added tri et hyl am ne
(35 m.) j@and chloro- acétoni-trile’ (25.5.n.), and stirring was continued
at rooomtlenperature for 2{CHdurs. TheBI‘hxthe WaSadlll/ﬂcl-tE(ﬂ with 400 m. of
ethyl  aceijate and filtered, @J.[LS the. sq{ d was washed with et hyl
ac_et;ag@.~Thef|Itrate was di ed Wit h 00 dt . of é‘tﬁﬁs ac8t ar e, o 20
extracted jfour times with 20fm . of. w. gter sand dr yed sgver nagnesi um

sul phate. |After filtration_an 0:5 M 'sol ut'i on of p-tol-uenesul phoni.c acid i n
ethyl .acetjate (320 m.) waSG¥ided witH Htirrd ng. ~Thé.Ggr@etMtate was

filteged off and vvashed W th)}@t hyl" acqtﬁte a t 5.47, (J=4.0)

r.alc)..
;.s-l

N—CH=N. 1 H broad s  at 8.03
. - ,
o .50 - B The chemical shifts are gnen as ppm in 8 valucs wuh sodium 2,2,3,3-tetradentero-3-
Cd tri mcthylsxlylpropwmte ((J ppm) as. mtcrml standard. (_.ouplmf constants (J) are in

. cps. ) .

35 ) : Examplc 7. ' 35
o _ Butyl 6-(N, N dncthylfo"m‘ midino-N’)-penicillanate hydrochlorvlc

‘55 ; A. Butyl 6-ammopemczilmtfztc {osyizle.

. To a stirred suspension of 6-ami: K)pcmcﬂl'zmc acid (21.7 g.) in dimethylform- "

amide (200 ml.) at room-temperature ‘were. added tucmyldm ne (16.8 ml), n-butyl
40 bromide (21.4 ml), and a catalytic amount of tricthylamymonium iodide. Snrrm g wus 40
A continued at room temperature for 24 hours. Fihyl acctate (200 ml) was added and
e : the mixture hltcrcd lhc sohd was washed wuh cthyl acctate. The filirate was diluted




and ether. Recrystallization from nethanol-ethyl acetate afforded a
col ourl ess 25 analytically pure product, nelting at 154.5-156[err]
(dec ) [prr] + 1Aanrrd:1Yr~ =1 25 _' ) imoni
chligride, 1.7 m. of oxalyl chI orrde d| ssol. ved in 10 m. of dry ether wer e
sl'oM y- added to a solution of 2:2 rr1 -.of ‘diethyl formanide.in 50 m. of dry
et he r*at [err] with stlrrlng Af ter” stlrrlng ;at’ room terrperature for 3/4
hour t helOpr eci pi t'ate was- qui:ckly fi20%&80ed with suction, washed WFQh

dryiet her and store e I t A dr .
O ey oo e TR ST one VBRI o s o
- aminopénicil | anatvﬁhlmmﬂl]b&fl&f[@d'mfg'l’?ﬂd! Rrc4oofing .theof!! ibtisg pHtsod mehésbulsphonat e

atcarding to the pddigederdlunfhy&Eschivp {:eClC!L th(llmlé@b%vé fre?ﬁl r'r*imed 1‘“

: of. 7) I xc te
fﬂh,CC ho: freechl Or%g}cgﬁ:’fg{l&ﬂc “m cr m l"ﬁ:sb sull]d\é) Q % pi wgu ed ar?d
e {sol ution 101 of'p— mm weid (9.5 )m ctier (259919 Qi tcholifg &id " 1. 7 9.
ofi cr ude ani de Ch'sﬂfrin leThe Q’Hﬂqﬁi’a@ﬂvﬁ ﬂltéhcﬂﬁﬂ d wad fredd Feith efhl:rc(i'hoinclirﬁggouw

chrcroform was Slcmwdeyruddpladilcatab-lzﬂ-@[‘t@?(?] to - SOC with stirring. In the
course of 3/4 hour_the te re wa 0C. The sol ution
v Jevapor at e i n Rt d ﬁgxu wiib T atsd AR e ot hetd
Af t égr filtration 3hdpS P-T\ le 1 for plvalmlo\,methyl 6-a1mno-fpérﬂﬂhh'fb ogoupadf t he
fil t,r ate, the resrdigs@\mwas 16lings afl dlgwhmﬁ@@mﬂrofomf ﬁletérlwer\laarmd (1Y ed) wep 40
with-"Dicalite" (Redids tn@r‘éd sofntion] ecoplasly o) B n (OF]iC by m’é%}r“t h A
solunion'or oo S TR REIR Iy SPE S e L
adelegd to the fi I tr }gd g,i bl A8 the a@g Qfih Phdrab® ,hqmr&&h&h;ed the
Super natant .| i quoralfﬁﬁﬁmdxeﬂl&ﬂﬂceﬁnﬁdﬁdmi hi&crm’ &Ehlﬂl thafie: ustcvaprs-etdd i dabrof Thesh
etHer. After f| [t rrasxdu@nqas dhelvpt uvdmmr (\M)smr)e@r ‘ﬁﬁ}?eﬂmm% dilutg hy ngegi
acet One et he tO y‘r“ Fd @f %‘& ,)fvi‘::i':ﬁm '= 1 o%r G1u )c‘a:’ftbl(:lg@ 'alél'I % ase '@:er
123-122. 5[ err] - w Uii ‘ ‘ i“é@s DRIE B the rosidac in iso-
[ efir] - Phenyl pr0|0y|p1 an (heiﬁ alzrearcnv i;ycydg}n aﬁtrdayhxemmmbq:zs N)
-pgni ci | l.anat e hy dwittc otrgi abé sAmn eek tioPlol ppdrp(i iﬂpl}ll) prt@lﬂalm o e‘hp‘éllorlﬁ nate.
To: a stirred su\Slr!ieraSlicmﬂg peffc °f6‘-2ém11 SC. Adter’ ICCYS'SM ? S0l est PSR ERei (2256
g. ) % n di net hyl for‘ﬁ‘lf ou}E Qt gﬁcm pourec A% Pltiﬁuéeﬁl lﬁemfli a Hrirrc 1oxm aving :
[err br omophenyl pt,g _%1 (yﬁr(ﬁ; added -at room" terrper_ature, and
stirying was conti nued at roomterrperature for 18 hours 200 m of et hyI
acetit e wer e ,added and the} ni x%g\rﬁd f %E’é‘ﬂ’éb 8. Th n%attfg ﬁ:dﬁ. .
wi t;hi 400 ni . "Of et hyAivaigley imethydgang &E‘@ H“ ¥ "‘gé‘ﬂ 0 m 30
i 1 & : !

of iV‘}at er and dried oyRf) ﬁém ¢ m?hmmmﬂﬁﬁ &) wAldogly lésaporamd at toom \}aaig@r ation
in ;-VﬁCUO t he "oi | on'i gShdl HQnd/\ﬂﬁmﬁlcSSOK LdrI’B R)uﬂil )I‘lhrtlbﬂé; &f,rdxwa\t‘erchswmd"@t her :

(2@0i m . of each) diluich hsctru:rhroun lantblifc?é,- dbotd ned flbﬂc\@wm@ddr\'lﬂfi G?fh

b 3 3k > '
di 12t e hydro-3 chIoPlF% %rd% %a“‘;\%{;ﬁ Wéﬁt eﬁg Et fﬂ)‘, yg 35
11 T

45 20

phdse was separat e Y, gt ) mrpf
SOd” um . bicarbona 'ﬁe niatell @-Qx in pBr 30———?44"@"}& roA).*:tﬁriamanTgﬁ"c'blhe et
vvas‘ evapor at ed in ctuaau@:dt the me@ve pbik toCMBId»QE‘iGé@I Ehe HE sfanrum was identi@ wah |

: that of the product of L).ample 2. % 1 293 590 40

[err] - Phenyl propyl ‘6. - [(hexahydr gxa - azepin - 1 - yl) -
Vl encam noj - pemx@rﬂdyioﬁ%th'?l &y@&@%k&n glé)pmz yB-nhihyRAcakili6]-6ch dlignaSt er - and
;.- of dry triet hyb ansinton ey aldylss ke db-anrinopiditlan 2l of3. 3oummar,z§eh@r free
F.of or m- %nd c ovpddhlamine @J[ wb)rif, dpy elfiproform (35 ml.) at 0°C. were added 2.5 g. -of.
the N- fmmy:henamct hylenimine-dimethyl sulphatc complex preparcd aceordmo to 45
' the method of Bredereck et al. (Chem. Ber 01, 41 (1968)). After 20 hour at -
0--59C., ‘the solution was evaporated-and the rcsrduc crystallized from acetone-water
: . yielding a product with' a melting point of 115—117°C. l‘he IR spcclmm was
i 77 . identical with that of the product of II).amplel :

50 : ~ ¢ - Example 10. ) 50
o Prvaloyloxymethyl 6- [(hcxahydro—ﬂl azc]nn—l-yl)—mc.hylcncamno] pemu!lmate
*.. - hydrochloride.

The. product of Example 9 (36 g.) was suspended in isopropanol (165 ml) with
.o i . stirring and ice~-cooling. 9:7- ml of a solution of dry Lydrogen chloride (8.5 N) in
S 55 - -isopropanol were added and -the hydroch]o; ide cr)stalhzcd spontancousb from the 55
F4 ~ 7 . resulting sélution. Ether. (350 ‘ml) was added. After filtration and recrystallization
A - from. muh'mol-c.nsoprop v] cthcr an rmlyncally pure product was obtained with ‘a
i ..~ - mchling poinf of 172—173°C. ~ . -0
SR oo [elei 2190 (=1, N IIul)..

9
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stirring. A solution of 1.2 g of the amde chloride described in Exanple 1
in 10 M. 5 of dry, alcohol-free chloroform was slowy added. The

te er at t 0O . 5 QC _duri ng 1 hnnr, mhnrnupnq the
sol uti-on was" evaporat&i in vacuo. After: trituration with 80 m. of ether,
the solid formed was filtered of f. The filtrate was extracted with d

80 ni~ " of water with stirring and ice- cooling, while the pH of the aqueous
phaswwas 1-oweredl t o about 3. The:- aqueoush¥hé¥e was separated, nmade 11
al kal+ne wthsodium 10 _ bi car bonathqa)ﬁ’r‘l,dnextract €d W th ether. AfTer
dryi ng, ‘t'he et her was Buapes aw.dl GL?‘“% Q1H-azcpin- 1-\'1)-111&9\‘3101;11110% ponicillanate

Thev oi y residue was di ssol ved . Ofdrbisdgt opanol and treated

0. .‘3l M of a sojution 61f° |s ghutly @r@ efnd@ﬁll]%lld? d%lawplcsmp(ﬁépe)nolw(rﬂw “wrth
stifring and i ce- coofFdl é“‘ &) "wa e f3 Ue é’ “&F‘P”"ant’:laq‘gﬁ ths

N Mg 2 2 ‘;:r:e,az'x‘;aa A 2 GRS e e off*a ded
anmanal ytically pur e[awbdu(sn @‘BIII%I‘)Q(,&I 01{& 5[ err

(c=1, 96% J{err])

15 15 Exarple " ' epi nFxam %‘ neami no
- penici Panj ¢ ggl d Af s”H‘fﬁ“ PQ)C, Oﬁq?llﬁ@e’aﬁ%db"elgﬂ “BiFilde "Ef § PR F%‘”@%thl e 110
( 4ad6 g) in dry, al cahog BGfﬂ’/ﬁﬂot@&]}lﬂ)l’@fnﬁﬁamru(ﬂzgﬂmtyd) o MBS 266 €so Sl Wb Y pilo@ @
so#sut i-on of; trimet hy}ihsrm# tntBhlendc (dL.1 20 in drypehoiol- ﬂrdsamato@onl((ﬂOng) yasaddeked
tr1ﬁet hyl amine (3.5 ““ l”’lLr{l%i - “’*d!rmé;:lbn'a"l -gtreé‘g}é{nIfi;«ib@?@h‘&ﬁoéb;%g’;‘%‘lpumctghn;ﬁO

) 'with stirging a‘%] q“ Qk O n at as’ r 8ihEeY o 0C,
) ng 1[err] hours.i IDEs5ES SorHr ANk hléfvéﬁ‘gaﬁgé*ﬁ’égcs rJEHRS Sob Dowal o and 12
the: residue was tri -mxmufeaired Aldutn h:uﬁlf B3 g kar(rdQ0 adikbon} sodilhechRERCEP L PEA WaS
fifltered ofif and wastesd (6 itlh: Wil Semiheﬁnd <$Hen fviith ticcatrer. \iéhs nifivbreifvexckeatied Imdet her
(2@0 m 20) . 2 B'% nao stl Q:i é, P ingfes lmse was removed agd the prculwlspymt‘

SR P M RS L S it

25,) at 0C., vvher eupo rput'chﬁmp(b’ 1a€ npd (ﬁu&ﬁxﬁd Wﬂ*budtinﬁ; QLQ’ ¢ BfE widasRAadbiwh o at@ﬁ
dri ed |t was a revhichvgating by phiovis: ngwdenr chlosidd ibksa@rapmolvaifer rccd?apkiazrnuox

ch omat2jr aphy Om ?t%ylef&wagﬁ brg a meltingome nbilAg-t160H6G: dule™ ot L00AeT han”
(Regi stered Tr ade |var paper wth the sol vent, system
n-'but anol - gt hanol - 884" FicibloetinG | @nbdanid) U@Iim&cﬁp -7 - 1'1) Ondnylcne-
30 30 NMR gpectrum. 0E1$foﬂ ]pemc lohdtd. A solution of 11 drhide chloride Bescribed in Examp@tl {.058 35

3 Hi s &) in pure ,cnloro‘"orm 33 121 J7as [adged ]slowl; to a solution of3tHe above preparggh

; crude estcr 19 gy and triethy "'mme (2.2 ml) in pure chlgrofaym L)

at 1. 4'32 0} [ er Bd with stiryi g IL‘;’I_‘(% almc was raised 1o )O"(,l m %PE;S ?mzé%f QK'n)gc():u—xﬁ)?g uﬁfel’ I’][ 30
1: . H -~ solui@¥hn v s n vacuo. The residue was rated with ethtr (100 ml.) and a
5. 62 (J=4 0) 45 the solid for: 11cd was filtered off. The filtrate was cvrfp@ﬁdtr] in vacuo and the oily 1H
d! at 5 47 rcs(d\gxe: vms OfrurpjedCMiith water (50 ml.). l‘hc H)]xd \vas xsolaqul (badiitgt.on ati 8. 03

The chéfi cal shi fts’r%ﬁ“ét"l n @gls‘;? rﬁlcr {ip

g‘ ?}y pluh
2,2, 3,3- tetl radeuterdmﬁi'JCt i PR & 1 ? s“"ifﬂé)r nal 3%
standar d.. Coupl i ng constants (J) are |n cps

Exanple 7 Example 1385 Butyl b
B i ) ) G 1t i Vi igifahidacid hydrate
6 ( N’ N4Q:“_ ethyl for.n.'am dIAngolull\llgxfé’fé@ ILI]Z:tlhgﬁranﬁc?E;I? xbut)(')l.'(lt:f:{‘n:@l {4!»9’@5 in dSry cther (100 ml.)
. T : was slowly added to a solution of trimethylsilyl 6-aminopenicillanate (7.0 g) in cther

40 (500 ml ar —30°C. with stirring. The temperature was raiscd to 0°C. during half an 40
hour. Water (25 ml) was added over 10 minutes. The aqueous phase was ccpamtcd
~and the ethercal phase extracted with 25 ml. of water. The combined aqueous phases
were freeze-dried, The solid product thius obtained was uiturated with water (10 ml.)

_ at 0°C., filteréd and air-dried. It mclied with ducomposmon at 106°C, and was |

45. .analyucally pure. 45
[a]p®®: 4+261° (c=1, 0.1 N HCI).

. .45.

50 oo . Example 14
L oo _ - [(H('mhydm - 1H - agepin - 1 - yl) - methylencamino] - penicillanic ueid
hydrochlo:zde dihydrate. A solution of benzyl 6- [(hexahydro-1t-avepin-1-yl)-
50 methyleneamino] -penicillanate hydrochloride: (4.3 g.) in methanol (70 ml) was hydro- 50
.. genated with palladium on charcoal catalyst (10, 4.3 g.) at room temperature and
.55 . L under one atmosphere of hydrogen for 21 minutes. After filiration of the catalyst, the .
; _ filirate was evaporated in vacwo. The oily residue was dissolved in 957, isopropanol
A B (28 ml)., Afier filtration with “Dicalite” filter aid and washing with isopropanol (15
oA 55 ml.), diisopropyl cther (50 ml.) was added. The precipirate was filtered off, washed 55
T ' - with diisopropy! cther, and air-dried. T he melting peint was 87-—-89°C (dec.).
[(r]D‘" "|-238° (C 1 H, O) ._ . o




A. Butyl 6-am nopenicillanate tosylate. To a stirred suspension of
6-am nopenicillanic acid (21.7 g.) in dinethylform amde (200 m.) at room

tenperature _were added triethylanine (16 8 pd) —n-butyl 40 broni de
(21.4.n..), and a catal'ytic amount of trj et hyl anmoni um “iodide. Stirring
was oL ‘40 contnued-at room tenperature for 24 hours. Ethyl

acetaie (200 m'.)) was added and . - 125??00”' xture filtered. The soI12d ‘
was *\@ashed ‘Wi th & hyl ~acetate The f||traté ras diluted——16——

1,293,590 Example 15. 1 with

Et hyl’ -acetate ( 400 m Px)aloyﬁ%;ﬁufeﬁﬁlt @(Khi\:olu'ﬂroﬂllmmlvil‘b &"‘R&f an(ui‘dfpcmms)nm

dri ed; jover . rragne5| um sul phat €. After . JeNNAGHO Tot N dtied O Hh oi |
was dissol ved in wateri( 0"] m %?? R,zmmﬁlémn' tllﬂﬁﬁ)iﬁwﬂdﬁdﬂgmdt\hwdpfﬂ

bei ng: hdj usted tO 3tl ofbr \}ilct dcth (61614;' Tt |€ﬁtb@§lhyd)lt10@h\li wprstigedafor daif ¥ 5

aCIueoilis phase vvas S en, riind predsl 1:1),’ &aﬁucd mth eth |aR‘hPlf"ﬁ‘e iny 4 eés:?ﬂ_(‘or Of

(2 by Sy 'F-}lf: H&ﬁﬂg Iplcmhbif G‘arqunaméuca - ase #t hvethkneah1i50]et her
13!!3'(’, ﬂrne[a:lvcxphmseﬁ das

( 200:m ). After diyiRiglogveretdgf 1,84 _
treat éd with a_sol Utﬁe'ﬁ Npcfuo %{?\f}é\ s(lut% OP )aglg\clc Blofofogn Y351 - )9@'15,@{3&3%250 10

m.) With cool thg a 8e [QIQBCgl)pIAfta‘téOMSS ff P dth f‘“j’“eg@ shed
wi th @ her. The mel td\,{;,gmmlnn cc@fauﬂh&xc’rfmde}%'ﬁﬁgh i 'st ;égg, Kilof k0
B. Butdl 6- (N N-di et\hwldmplmwmtﬁblﬁ'jmb e roc orlde Buty!
6- ani-openi ci | | anat errodes of Prapktled fr ompgd,,Qid-16Qb 4y he tosyl at e, accor ing 15
to theiprocedurt® of Ex (L“q a%plt)&&ural bR ©xyde tidagr ibecﬁmam fw:f% eh “ff’f‘l’)ifl’ cafpat e
tosyl-afie, and di ssolyq 127 kthe cohpainds, of Alablo @GP '% i) ggoc;ﬁ"m
triethyl amne (3.1 frﬂhcr)mefoaddeﬂe faerchaterne Beqcigiign? 5‘81”3 0 - 30[err] A
sol utign of chlorodiethyl formininpum 35 chloride (1.7 g.) in
chl oroE*orm(lS m.) was slowy adg’gd at -20C. N @’O[err] wth = 15 .
stlrrlﬁg | the course of 3/4 houy NEhENE eF’étuF& s raised to OC. The
sol utl_ggn . 15 was evafprated. i vécuoci}a _heg,residue .
triturdted Wlth ‘et her (200 m.). The tri%t yl = amioni urr‘?)c | oride -forned vvas.
f||tera off and the. filtrate evaporated in vacuo.. The resi due was V
di ssol ved in water (200 nl.) . by the addltlmmjﬁﬁllute hydrochl oric acid 20
until & pH of about-3.5 : —After—fHratTon W Th |Di Cafst te”
filtergaid, the . = A0pphowds bRought to ¥ 5 bylthe adB?tion of _sodiun
bi caernate The oi |l yphasewas— T 20 Axtdxatdiedy Wi t ANS% her (200
n1 £ ) (irl ed and- evaporatléd |ﬁv%¥}acuo c"ﬁ)l t-he resi glue&’? nﬁ?&sto- rogq@ol (Lo
), \MS added 1 nl: dry p[:b\égr ogeproptl ori de iin |SUp150'pano| Wth
cool i n% and stirring. dlgl tijon of etlther (150'm .|) precipitated yo,
hydrocfifori de 25 with al8mel|tetboly poilePB#Y 1. 26- 430[ err’l. Aftef :
recrystialli zations frpm 1%cet 1soe£o§)ﬁheriso:3r'3{5iy1 25 i dopr opaget - et hpr FNeh :
conpouffd was obt'ai ned| i n*angl§P | Ity pur'e form| having a nelt |§%:1p0| nt of
140.5-=141[err]. [[erf]: oot 24m§1er'r] (atlgtl, 96% [grr] Bxaimple 8
Pi val oyél oxymet hyl 6- (N, N-di nfet hyl f or ql no- N)}-penici | Lanat
hydroclﬁi oride. : 3 A [ onma]g‘]’ft pi val oxyI oxyrret hyl -
6- am: n_openl cillanate (3. 3 g cﬂ@pd 1, Ye@bweat hoxy-| tri methyl am pe I’fq 2 g.) in
ether “Z0 .n .) was sl ¢w y evjppor at ed| at toomterrperature for 1 hour and
t her eafgier at 40C. fol 32houfmscthyfhe pevrigpepiEs due| was “di*ssol ved in -dil utle
g%g{ﬁﬁf or| c aci d (pI-I[ e%] 3) nct{\l I ter%giol@cgﬁ the fl .I t r_at,;a—{_rgat edl vm t h

£2

PS>

1%

HNO,

? éi b -'25 cthyl cyclohexyl ‘_ ’ 1 T
%5 | 26 ﬁcth&l | eyclohepty} o -—- » =
'.27' .mcthyl cyclohcxy]mf.:thyl;._ e
| .2.8 | methyl benzyl - — "
I 29 ; methyl p- _chlorobenzyl | & = » HNO,
| 30 .- ethyl- 2-chloroctny1 ' [ I.{CI '
ST 31 - methyl phcnyl — |
| . 32 | methyl bornyl — “‘ Hcl |
N (COOH),

-' 33. - | n-heptyl -_n—hcptyl



35
whi ch was dried
i sopr

i sopr opanol
poi nt” of * %30-144[err] .

bi carbonate (pHerr]7.5).

and thereafter ether (100 m.).

The |i berated base was taken

loride (8.5 N
The precipitate had a nelting

up in ether,
35 and evaporated. To the oily residue dissolved in

in

A recrystallization from acetone--ether raised the.

meltl_g‘g poi nt- to 143-146[err]. The IR spectrumwas |dent|cal wth 40

t hat ighe product, of Exanple 2. = . '

40 I’:—x“éTr‘ﬁTe 9 Pival ol oxynet hyl 6- [ (hexahydr 0-29315&0azep| n- -

1- yl) et hyl eneari o] .- peni ci T Fanate. T0 a sorution of prvatoyt OxyﬂEI nyl

6- aim nopenicillanate; (3.3 g.) and N, N-dii ylamne(l m.) in

dryNehl orof orm (35 nl .) at O[err] Were ad'%ggdupf%mn%d? t he -

N'f(gPrTyl hexanet hyl enl Ae—ehi-n Itl“ﬁ rphut\, \.,vu[.n X-—PF nnarnd ccord hg (0]

45 fhe nmethod of Bredey EER%t 1(Chem BBs- 101, 41 (3968)) Af ¥ 20

hour “at 0-5C., the sol {ution Was evapqrated and e FesTaae criystarttze "

froniacetone-water yiel disag daspagduct) waih a nel tlb&g(,jmy,{;lgthog 11pcd17[ efr]. -

The’iR spectrrum was i{dentical wth tihat -of the product o anple 1. 5D
lﬂxarrpl e 10. 35 methyl methyl phenacycloxy (CO0H), |50

P| vga.i oyl oxyrret hyl 6- [(hexa.hyquﬁﬁ_‘N__. . : T i '

1H azepin-1-yl)-methyllenean nol-penicillanate hydrochl OIBPde. The gr oduct of

Exanple 9 (36 ¢.) was [susgpendestsldyliisopr opanol ( 1@Raisfigxymérkdiy StIHN‘Ong a1d .

i ce~cool ilAg. 9.7- m . [of sal ution of dry hydrogen chloride (§8.5 N) n] 55

|sog’r opanol vere added| a t é“pﬁ’ﬁﬂbchl ori de crystal IT’Zed’spoqt aneousl y

from the 55 resulting K0! UblQfhe BhhgE (350 nli.) was added. Ahg]%r

filtration and rccrystfal I'izatli on from net hanel -di|i sopr opyI et Her an

anal ytically ;pure product3®waq 3ottial-piedidyitt h a neljti ng—peiat of] 172

173[err]. [err] 11 40 i ct“l o ' ' 1,{293, 590

11 Exanple 11. Pival oy oxymet Ay 8 PPHsEhy dr o- 1 e .

H azepi n- 1: yl}) - met hyl eneagr nc}zﬁpﬁmt@l-blbam@tp hydrfoi odide._.To a sol utionfof

the hydrochl ¢ride of Exa;})le 10. (2.6 g.) In 15 nlj. of water wes added

sodi um-i-odi dé (0.8 g.)| i rf2 ﬁ’@‘lﬂﬂY@EP' ?Z)TPlllTh.é predipidare was jsubiked of f,

5 washed wi'th water, and gridd. After_recrystalli %%0 §o fromj ..

is\g@r opanol - gt her and jet hanol -ether thé& anal yti cq Y rodﬂuc{ had a

mel{i ng poi nt- of 153- 1j54[4rr ] lm{algrdro]-'l(HX)amzthﬂyIIZ Zbﬁraiov’owm\.tboxy

er Trichl éroethyl 6 hex: 1 1 -yl rreth I neam no

Epe 1} cillanate. .. y [4(5 ] %g ‘gtfhy‘{_t‘ls“q““’“l‘l’z L e ]

[er ]1-Trichl é)r oet hl yl 6- agl Ng 49@6@15,{:{),},41@‘9@“3 hydrqchl orj dQ__ ToJ @(% bN

of phos- phorus pent achl ori dg (1 g.) in dry, 4l coholZfree chI% or m

(11p m . ) wa$ added quyl ndt7i ne n(om@olm'lwm stirring. At» 20C, .| HNO, . |

[erf]-trichl @roet hyl -benzyrpeni crTiimare (1478 g-) was aduedand—stiTrinhg

-15[err] for 20 m nutes. At :

wa§ conti nue@l at

[ R

In Table II below are listed the physical constants of the con‘pounfl of Table I

and the reactwn conditions arc shown



15 - 40[err]., n-propanol (37 m ) was added during 2-3 m nutes. The
tenperature rose 15 to -15C. and was kept there for 15 m nutes.

The_sol uti oh-was nmurnrl anta a myture of npj‘ roleum et hpr ('%30 I’ﬂ\

sat urat ed. aqueous, SOdI um chl oride (88 nl. ) and id
wat ers_(16s ), while-stirring and cooling wth ice-water. The m xture was

seed d and 20 . - -stirred for.30 m nutes. The aqueous phase’
was ;. gmoved and the - précipitate-in the 20 . .organi ¢ phase was isol ated
byflltratlon After washing with alltthggsl,sg@propanol and 20 Wi t hg

ct.heri, the corrpvcrnﬁ-had*ﬁ-eﬁ-]—]——#ﬂ%{-err-]—(—cri—@—i N-HED—Tte—

aHaI ytl cally pure conpound was obtained by liberating the free base w th
sodifum bi car bonat e and reprecipitating the salt wi t h hydrogen chloride in
i SOPr; opanol After recrystallization 25 . from et hanol

et her,, it had a nelti ng point 155. 5C. [[er-r]]: +160[err] (c=1, a
25 ¢ 0.1.NHA).
25 B [err] - Trichlor ahydl @-| dH o 1 caz 8 ol o - o

W/l ene-" ami no] - peni k t‘:_r\'cl_l)é’jnd of| Thelas jgi,_p:ﬁl o% | ﬁ ct_}il_e:;cri bed -

in Ex‘arrplel(lOg) rm (16 'nf )| wWas addeﬁslq yto a
sol ugi on of the above cryudejesteri.(1.9(g.)
andtrlethylamne(Z A eiin Fot-of-prAr—( 5 —pt AGE—30-
wi thistirring. The tenper tur ilsed tp Ofgrir] {dufing 45 n nzte:;,
\/\hereupon t he o , ey qpofated.fi nlvaguo 'Hhe regi die was
tritérated with ether el“ olg rired vag i lteriedljof . The
fi:l tfate was evaporate thé o I“y, gsl dyle gsasat rt(Uf gteed wi th
wat e, (50 m.). ‘The so|i By li‘t atlimn and | eckydtalllg zed
fromy acetone-water an 1t "‘y"é‘lpl‘ng an anal YticalTy phre 35
prodUct with a melting cHett+H—h2Hg—e=1-96% et
35 Exanple 13. -6- (N, N-Di i diinot N ) - genijci |Hl api c| adi d |hydrate A
sol tfii on of N (di netho Lam ned(BEY g.) in fry| etlhen (100
m:. )iwas sl ow'y added . 4 tigre@hyBsi | y1g 64 nbpdng di I anat e
(7.0i:g.) in ether 40 -5 BE pEr| Bwi gh) B i ring? [TAe L |
tenperature was raised Malfs pg | &) £ |40 | ol | vyt gr %225 m.)
was ‘gdded over 10 ninufe ‘Phasezvwak. s?’eﬂaj tiefl Sand t e ‘et her eal
phasg extracted with 2 Fhe vt pRibj AddT deRI¢sLbSphasles (@l e
freégze-dried. The soli )pT @il ned ey THI T T at ed| Wit i iwag er (10
at 0C., filtered t | ted| wijt h {de¢onposjtifon |at

T] and was 4 yre | ' .

45 fErr] 50 & “P”N.ﬁg‘“.‘:«lﬁj‘“ﬁﬁxarrple
14 @—[(I—|exahydro-- IH ¢ h -{ 11~ yl) |- pethyliengamino] -{ peniqillianic
aci ¢ lhydrochi oride -di A solfutijon| of. |benzyl

6- [(hexahydro 1H azepi i :36 _ t-hytenganmni =penjcrjtgmate
hydridchl ori de. (4.3 g. [ hanol{ (10 F was fhydro 50| genatled {wi t h
palladl um. on charcoal | c algypt ((14% |4. 3.|) pt roqmpemuerbt ure jand 55
under: one’ at nosphere of 4hydEopén gcrgzwlﬁfqufge g |Atler |fd | trpEijog |of |t he
catgliyst, the filtratel @als evpgolrit|es (i | watbiol ETHe (8 |8 ( gsi duasves

di sgal ved in 95% isopfé&panol | (28 mi.). After'tiltrehl(bn i th "|Di qal ijte”
f||t=ér ai d and washi ngj @i {Fh—~-sepreganet—{151-55—m—-)—-di{seprapyt—et her
(50 ‘M- ) was added. The-zprgci. pi tjatd was {iltered [of fi, pwashed 85 With
dii §Qpr opyl ether, “and "ijrgdr) ed. .The |nelting, p;Q.\i nt jwas JY-8PG | Gdec.l) .

28 Sl g8l0lo|o0|0|S|o0|o|g|o|o|o|c|o|0
$1521818/818|3/818/8|8(8(88|8]8
""a_\_zV'VVUVvvvvvv\/v
ERE- | Pl |

.8
MY A
R T e R JIYIQIJ QIR T &S]
-

O




12 1, 293, 590
12 Exarrpl e 15. Pi vaI oyI oxymet hyl

i odi de corrpl ex of N—t h| of or nyl thexarret hyI ener ne. To a soI ut| on of N-

th| oforrryl hexanet hyl enéi mi ne (2:9 g: ) .indry ether (10 m.) was added
l-iodide 5. = (1.4 m.) -with*stirring and cooling. The 'suspension

for d was - stlrred for* hal.f ‘an- . 5 hour and filtered. The precipitate was

wadshed: with et hgg and pI aced i-n an.exsi ccapwsoo The mel.ting point of thels

cr crde-'product was—t20=t22ferTi B Pirval OoyFoxyRetnyl 6 - [(hexahydro - 1H
.azepi n - 1- yl) - -nmet hyl eneanmi nol-- "peni. citlanate. To an ice-cold sof ution

of pi val oyl oxynet hyI 6- ani nopeni-cilTanate. (3.3 10 g.) and

N, N-di i sopropylethylamine (1.7 m.):in pure chl-oroform (35 ni".) was added

10 ,the above-prepared iqdide (2.9,0: After 20 horrs at O-S[err] th .
sollution was evaporated}in _vacdo and the-r’ sidue ystalliZed|from T
acegt one-wat er - yi el di ng 3 @f@h@ttgwﬁ | wel sijng ippil e | pf | 2UR 120 & r]l. The
| Rlspectrum was ‘identicglghigd [thaty iy | e prdjﬂu‘;; af | Exieligl® & |15
Exanpl es 16; to 47 B e _ ' L5 Folil owi n
procedur-es anal ogous tojt ose desgri ped]inj tHe flor¢goj ng Edamil es 1, |2, 4,
5,7 and 12, 't he conpourfdstof—fabte——atcordimg-{tofofmoat—{v—wer g ai ned,
elther in the formof the firee |bage ¢r the| adid|(HX) qddjtijon|salt. tHereof:
[err] [err] V TABLE | EX. No.g | - [=ert & -3 B ! ®. :
[enr]: - 'HX 16 fethl 8.3 ethyB 817181 TI 181l
p| anonxyrrethoxy [err] 17% .-Qk()Qy | prog)yll - ‘T J‘ ol‘ 0
L lerr] 18 dtryI|8 | deprepy® |8 518 |8l |ga{E |
[err] 19 - lsopropyl i sqpropyl . E N [lerr]
207 aIIy. ~ocal byl : =1 I T4arr] 21
me{ hyl = - _-n-butyl gerr] 22 e‘thyl
teft.butyl’ L S 32 KU I PP I met hyl§ | - cydl opehnt yii
- 4.- 240 omethyl ) dygkohond |28 s la Bl i8] 14 2%
et hyl . |cyclohexyl 26 | && |ngtihyll - | ¥ gyckqhigptsy| @rE ) et hyd
cy¢l ohexyl net hyl - g,.}298 g er Byl S || bewyE 28| .
- |, - 29 ¢ nethyl g :| p hlqgcbgzrgl.‘g S1E(81518|8[8|8l88 [err]
30! -~ ethy| 2-Zhljorqct hyR | < < TRPR R S )< A HE | 81 M 9 et hyl
phenyl . | .8 [TH,- 182 et hy bqr nyl
- - HO 332 | niheptly! n-heptyl |« |, - b
1 _ ~ . _
Letrl Sl 84| slalele oo |s alsla|rls]"
s Ly
<. 3
[._‘.
o Cg 3 .
g1 YAalqiRRa AR AAIRIA|IR|E
% . .
g S
. E -%D &1 . B i N o1 N . 21 = o2 ™ P al N 23
; | ik 8151818181818 Olo|C |00
t '2 p— \/ e S p V. A p A e’ g S ‘
“Alglmlalalx|al|gls|r|a|s|s]|s
;- r
i |
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[err]

benzovl oxvnet hoxy

met h_y'I
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¥+

- methyl.

v

35

[err].

met hyl

HX 34

conti nued Ex. No.

13 TABLE |

13
[err]
HO 10

17

'-Lérr]-

'fﬁhVa[oyrokynethoxy

38"

[err]

_pyrrolidyl-1

i dyl -1

phenacyct oxy . -
40

HX
pLp

[err] 15.37.
2-met-hyl - pi peridyl -1~
16

291841y} - pi peri dyl -1
| heXahydrb-lkLazepinnlﬁyl

4.3

3

B
héxaﬁydﬁd;l(ZFDTazdcinnyT

1L2;3,4iretrqhyQQoiiquuinonI-2 46

_39'_.-'..

[err}

Sl
HO 43
HC1 44

B
PP T Oy

16

: - Jael
4"“C%TIYT

2, 6- di net hyl - pi peridyt-1
pi val oyl oxymet haxy 45

benzoyl oxy
cyanonet haxy"

I n -Tabl e

[err]

[err] 47.

14

;‘IB-[errfi[efr]*[err]-

1, 293, 590
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17 1, 293, 590
17 cooling in an ice bath. A solution of sodium bicarbonate (14.3 g.) in
water (400 ml.) was added— The organic phase was separated and extracted

with water (350 m.). After dryi. ng the organlc phase was evaporat ed"in
vacuo. The oily residue was di'ssolved insmethanol (150 'm-) and -
hydrpgenated with 5 . -pal | adl um‘.-' on charcoal cat al yst (10% 11 4'g.) at
roomtt erat-ure and uhder. one - - -5, ‘atmosphere of hydr ogen. unt|I ‘the -
absor'pi_@n of hydﬁ’ogen ceased’ (about 15 m oBsYP. The catalyst was fil ter ed-

of f - and mashed W th PBENAAA, i TG, T vaporat ed—T 1T VECUO; ..\.c
oi ly redidue was cryatlsat,adb(z of ertmc sof °“ g vﬁ{ﬁg 1d gi‘t‘:a(m X ﬁé;’t%ﬂ( 0
The precipitate was; Ntt:rtcer:ad tlefdrg anM@ﬁ'he as\/\dxﬁ;’@n@e@@ ok ( 10" nl |ed

ina 10 ik vacuum peceibit J(§tﬂdueTt'ﬂe disprdledt i ?acpmoht(lswaﬁt)1@6[1@&3~’6§cn:(tdleﬁtd)

10 [err] EXarrpl '- 50}:"1 '(1(1(];9‘32 ro" ﬂldl\%t (10%, 11.4 g) at room temperature and under one

6- (N; N-di met hy|f or memhdtfstae ¢ ‘“‘}Ttm d Eg;g“ AR i (alé(blétlb%’g‘rm\h yl
6-'am nopeni-¢i |- anat emwaaml Thebiat Rdd de NMANCE st lifdd ffat I’ § \ %.‘_ ;2 13”‘32

sul phonat e accor di ngmt)o Thh ercppicaedusrideed offxeanigh avidh aanﬁle k $6 B dridd
chloroform i (30‘ un e‘;é?f}?f ﬁltcem%ammeas(lzs‘@ Kec) was added ‘and the 10
sal ution cobl ed to [e1' A sol ution of : :

chl orod| met hyl form ni n| m chl ori de: (1.3 g Esh ldrgy chloroform (15 m .)) was
slowy added with. stir rficctg}*f}altThyIZG{\ENJ’d]mctH\ Hor ")Bxﬁxdﬁlﬁ-l}.r’)iﬁén@iﬁlan%{c%) BQtiorubI©

t enper a;t“gr e waggal owe Fgnpjedl dmeftemm fanatq tygs sbﬂrazktdl foom YA . e¥ epGraked- i n
vacuo- &g the resr dug Pagpae acwrd‘“g to he “e?f Kyiemple dapé dise Q@Dln duy chjoroffit er 15

h\lz'mme an e ‘ A0, d —40°C
filt ratg pn 1.0 m }D?olﬁnoﬁ(?;lg'élfm Him& ftx &FQ & cht A %
i soprgf@ol (8 N). wasssakiaBcdad e gt :v\ﬁz “@tlg)rttfd )"” i Hﬁdﬁécfa%)d‘m

was obteg ned IEB/R spestdloyad 1(’1!(3%0 WG The rspljstick 1evr35]ewporatcd m uﬁin& and the resi@ue

at 1U % | trigurs %l ‘t” ¢r+(200. mL)." After ﬁhrago*HI 0 ml ofx solution of dr) btdrogéh, 13 20
[err] %g g ‘C,:jls Ugtca::é 1'013“%1 (85\(; t\éls adda% at (é(;4glﬂ'[ %’I”t"]b An amorphous product] H
s . 38¢ -at. 458[err] 2 H. - . at. 5.65 [err] _ 2
H - &aB@y . - . at 583(J55) N-CH 1 H - broad line at
8.13FHB & his and the following -Ex¥AE thtlm(w%emt'c@DCls}'n fts are given as

o
ppm ‘Faderr] 25 values with TVS (Oppr’r) as internal standard.

g4
Couplg.ng constants: (J) areqzmcggzs 3H s25 Exagpllebgl

Pi valé K;oxyrret hyl

6+ (El——% hyl N:[err]-ethoxyet hylformatm dﬁrﬂ) N'S) peni ai | 1.2hate.” A :

N- EB “’N—([err] ethoxyeth m de was. prepared f formam de by’
reagfhg%ﬁ wit h chl oral : Thebgg)lgwﬁg poi At vva§ 102- 184] ?{n] /11 nm Hg. 30
B. "Eh«l_g)ﬁo (et hyl -[err]-et hmepzhyl) fosm ni migds &hlnNgdide. 3.4 m. of
oxal ygjf.‘tshl oride - 30 dissolved in-dry ether (20 m.) were sl owly added to-
a solwtﬁ Bonjof N-ethyl=-N[ePrfL et hoxyeitﬂllférmam dé (638 g.) in dry ether

(60 @:z at OC with st| rrcp)g“q{}g)ker s at 5.65
2o o s
.§-§§‘ . 0C1120 2 II . -ABq at 5.83 (J==5.5)
S Ege ' '
g“g @ N—~ CH == N -1-I-I . broad line at 8.13
W B - — .
= P .
NS ‘In tlm and tho fo‘iowmf I'xamp]cs thc ¢hemica) shf be -
> g i ifts are given as ppm in 8
5 'g o '25 . valu\,s with LMS (O ppm) as’ internal standard Coupling constants (J) are in cps. - 25
2 Example 51.

Plv'iloy]oxymclhyl 6- (N—cthyl N ’:’-ctho*qcthylfonnamtdum N’ ..mcdlanate
A. N- Lllzyl—N-"-etlzoxyntlrylfmnzamzdc was prepared from { wzmz)trgldc by reactiok
: wnh chloral. The boxlm;, pomt was 102—-—104“C /il min. Heg.

- 30 'B Chloro- (ctlzyl B-et/mxy(’l’1yl)-formmzmmm ch/‘mzdc 34 ml of oxalyl chloride 30
_ dissolved in dry cther (20 ml.) were slowly added 16 a solution of N- -cthyl-N-f3- ' '
. ethoucth)]forma'mde (58 g).in dry ether (60 ml) atr- 0°C. with stirring. After
stirring at reom- temperature for. one hour, the cther was decanted from the oxly amide
: chlondc whxch was trxturaicd wnb ether twice and stored in an exsiccator.

" 35 . C Pma]oﬂam-methyl '-- (N - eﬂzvl - N A - (’tlzoxyothvlformamzdmn - N/}- o 3;5
. penicillanate. 5 g. of lhc crunc ‘amide chlorjde were dissolved . in dry chloroform (30

; R ~ - ml) and added dropw:ec ‘to a: solution of pivaloyloxymethyl G-amincpeniciilanate (6.6
S S 8.) and tricthylamine (7 ml) ‘in dry chloroform (30 ml) at —=30° 1o —40°C. with.
5 _ _ sunmfT T hc lcmpcr'ttu. was ratscd to- 0’5@ within 3/4 hour. The solution was




stirring at roomtenperature for one hour, the ether was decanted fromthe
oily amde chl ori de Wmch was trrturated vmth ether tw ce and stored in an

et hoxyet hyI for mani d| no - N' ) - 35 penr cil I anat e 5 g_ of the -_
crude amisde’ chl ori de were di ssolved in dry chl orofiorm {30 . m.) and
added- dropvm se to a solution of pival oyl oxymet hyl 6-ami nopeni cillanate (6.6
g.): E{n “triethylgmine’ (7 nl) indry chloroform (30 .) at - 30[err].
to"§--- 40[err]1 with stitring. The tenperature was rar scd to [err] vvrthrn

3/ 4¢hour ; The §ol uti on was 18 1,293,590 )
1, 293 590 " evaporated in zacuo and the residue was treated with oHifdr @U@-p‘ a&teldﬁtnw}{acuo

and’the resi due Wasni oSN WiyERcHREEE ihe(FLOG: Wes &Yy nor®bd Rleadib. I THE ally @k r om
triethyl anine hydr\\@ehi\sohrctire 330 b off idilgie atdeoctﬂalec siap orrdd e‘dttmavaimo:s ts«The oily
restdue was di 550'“‘2’?%‘,@“0@,‘9‘:@?“““ 'F(‘H 1 H b‘P)ddthl‘Br“r lasa‘if( %;”a“pﬁ of .-
abOUt 3. After fi lcrx[”msr céMn({ E)cuo u l‘\3 txéh t:dn y dzﬁ;‘é EELUS ear?h)
theifiltrate was nmade al Ine wt - carbonatetoapHof
about- 7.5 and extracted vvrth et her After dr /g the 5 et her was
rembved in vacuo | eaving an oi | MWHRctrecon @0 tfé’%r)ystal l'ized. NW\R
spectrum(lO% vv/v[err]) [err] ' t- -at 1.13
(J +6. 5) OCH2CH3 : 3H __t : af. 1.17 (J=6.5) [err]
9H . s . at 1. 20-CHy+{H,; "33 tr 3aH1.13§=6.5 -at 1.49 3H
at 1.65 [err] 6H m at 3.1-3.7 [err] [err ,
i % PO bl Sl L g8 a0 504 (3
.0, J=1) [err]: )&Ha)s : Iy H dat 1.0t  5.47 (J=4.0) 5.75
=5.5) [err] 2H - 5 88 (J =5.5) N-CH =N 1 H
d . “at 7.60 (J=1) ’Cm@Hh)appr ng bands? Hxanpl e 82.1.49 val oyl oxynet hyl- '
6- (N-butyl -N-[err]- cyanoet hyl f oryrani di nblIN ) & penticil-fhnate. 10 A
N-Butyl -[err]-formam d_Q@IrIQQtro&Htrl(};e was prepared by fornylation of

S
1
4
J

[ert]-N-butyl - 10 ami nopr opi ohi tyile emit h ghl ogals.1 Thig, boi | i ng poi nt was _
114+ 115[err]/O4 nm Hg. B ChP6He- Joutyl -[err]-cyanoethyl)-form mnium-
chloride:. 1.7 m chloride di Sf{olved inm-d A ether (10 m.) was
slowly addedtoasolg%(ﬁ’ n of N but yl - r] fornf a doproplonltrlle(Sl
g.):in'dry ether (30 da at 0C. with sltHrrrggg Af t,:em gtdarg, ijng) 15 at
room terrperature for two hours, the ether was decanted from the oily

ani de o 15 chiCwtlde. The crude aHi dedchl 8ri%# (ded-Oreated with
fresh et her twi ce and kept .in an exsiccator. - 5.75 (J=5.5)

OCH,0 - . 2H

Ut

) 5.88 (J=5.5)
N—CH=N 1H d at 7.60 =0

" bt ~m

*overlapping bands
' b
I'xamptc 52.
Pivaloyloxymethyl 6-(N-butyl-N-f-cyanoethylformamidino-N)- pumullanatt

k. 10 A. N-Dutyl-B-formamidopropioitrile was prepared by formylation of A-N-butyl- 10
i ’ ~ aminopropionitrile with chloral. The boiling poinit was 114-——115°C./0.4 mm. Hg. '

" B. Chloro-(butyl-B-cyanoethyl)-formiminium chloride. 1.7 ml. of oxalyl chloride
dissolved in dry ether (10 ml) was slowly added 1o a solution of N-butyl-8-form-
A amidopropionitrile (3.1 g.) in dry cther (30 ml) at 0°C. with stirring. After stirring
15 at room temperature for two hours, the ether was decanted from the oily amide 15
- chloride. The crude amide chloride was treated with fresh ether twice and kept in an
exsiccator.

PRI - G Pwaloyloxvmetl"}l 6 - (N - butyl - - r’) - cyanoetkylformamidino - N')-
Pt . penicillanate. A solution of the crude amide Chlorldc (2.3 g in dry chloreform (15
20 ml.) was added dropwisc (o a solution of pivalovloxymethy! 6-aminopenicillanate (3.3 20
g) and tricthylamine (3.1 ml) in dry chloroform ar --20°— —30°C. with stirring.
The temiperature was kept at —20°C. for half an hour and then raised to 0°C. in the
course of a quarter of an hour. The solvent was removed in wocne and the residue
triturated with ether (200 ml.). After filtration from tricthylammonium chloride, the
25 filtrace was concentraied o a volume of 50 ml. in vacuo and extracted with 75 ml. of 25
%+ dilute hydrochloric acid (pH ~3) The aqucous phase was filtered with “Dicalite” and
" -made alkaline to a pll of aboutr 7.5. The oily product was extracted with cther. The
cthereal phase was dried and cvaporated iz vacwo leaving an oil which did not
crysta!lr/c :




C. Pivaloyloxynmethyl 6 - (N - butyl - N -[err] - cyanoethylformam di no
- N)- penicillanate. A solution of the crude am de chloride (2.3 g ) in

dry—chl orofermtd-ofm——m——rmas—added—dr-opmtse—to—asotut+on—of
pi val oyl’ ox’yrret hyl 6-am nopenicillanate (3.3 20 g.) and triethylam ne
(3.1 m:) indry chloroform at ---20--30[err] wWith stirring. The
terrper glure was: kept at - 20C. for *half. an hour and then raised to Qerr] :
~t—¥:é—-e@urse OL_&_qualLer_oj__a;n__h_o_u_[. Theb¥3r¥%nt was renovéd in vocuo aShd
the'tqneSJ due triturated with ether (200 nl.). After filtration from
trré{vhyl anmoni- um chloride, the 25NMR spefiidnt (lai;oewmasl)cgﬁcentrat ed to a - |
vol%qe of 50, m. in vacuo and éxtracted with 75 m . of : :
di|tte hyslrochl ori ¢ aci I Th quUepUS pnase s—fitteredt-Wth
"Di‘cal.ite" and .nmade al kg'clirﬁ-ﬁgf”té% d{?%H of eja out® 7. 5. Ogﬁl@ é?r oduct was
extracted with ether. ThHCBpher eal phases mas €ri edatandlegapor ated in vacuo -
| eaving an oi |l which di dC (%tH crystal [ i zez' - 19 '

icst

1,293,590 ¢ ' () | s 19a‘l\ll\/R1§|bectrum_(lO%"W/v
[err]) 5 1 [err] 3y at 0.94
(J= 6) [err] ' . 9H S . at. éferr] o 3
H s . at - 1 SILGHLHCHYN - 4H atm. 1a165 @em'—] 60 4 H

m o at. .12016 7] 2 H at

2.79 (J=--6. 5) [err] eides B S I '%ta =6.53.10-3.70
[err] . 1H. CHnI\s:H2 cat 4@ 4lmlerrk  3.50—3.70 : 1H
dd - at{ '5.03 (J=4 Jl) [err] ' - 1H ' d

at - 5.50 (J=4) [err] Cw H 1H s ABgat g4t  5.77 (J=6.0] [d
5,90 (J=6.0)%] N-CH=N 1H e _ 7462 (J=1)
EXarrpI e 53. Ii. Pi val o;:l onyrret hyl fuof & 8y J=4, ]'3)

6- (N- et hyl 4N car borret h@e)lfret hy! ¥ or mani dilio- M ) - pa&ni cs, I:i)@rlai)e 5. A -
Chl or o- ( et layl --car borret yget hyl)-form %nl um chl or| de. - of phosgene
in 5 dry behzene (16 nj.J were sl oWy &dded 4% a % é pethyl -
N-fornyl - N- | et hyl - glycinate (2.0 g.) in dry benz ne f( t 0C. with
stirring. The reaction MG+ was sti rllelej OMEr Ni ght a'g (,zgamgterrperature
and evapor ated i n vacuo—The oty resiradue—was—triturat-ed—twi-ee—w-th et her
and kept injan exsiccator. 10 B. Piv oggyrret hyl 6 - (N - nethyl - N
- carbonet hoxynet hyl fOI‘ m’ﬂfﬁ]bﬂ&xﬂﬂcthvlm ()V-met %Npré; 19}!:1!14 ?l?ﬁaﬁ)ubu'ﬁhﬁl?m%5on of the.
crude ami de! chloride dry -chl opcakmsmc( 15 low y -
added ‘to a kol 8tion A01C” iov(a @ fC@)() st *cﬂ@l)—am:nmpe:n|c¢12io,hdcamatgeof #18sgenegn) ang
triethyl am ne (3.4 g[gfl Wy ’%HF@MHC? éta gr nmzlo\lfcr@gpémhywm -
stirring. 15 @‘FL ﬁ;,lile Wen o e in S@g ";:ftv H;g%cttqpmxgﬁd the

sol vent removed i n wasCtiguratedl fvice with ether and Lept in an exsiccator.

- I0 B. - Pivaloyloxymecthyl 6 - N - mct/z}l N - cmf:ometlmxﬂm«Ilyl]’ormarmdmo N'}- 10 -

' penicillanate. '

' _ _ -A solution of the crude amide chloride (24 g) in dry chloroform (15 ml.) was

o 1_0 . slowly added to a solution of pivaloy loxymethyl 6-aminopenicillanate’ (3.3 g) aud

- . : tricthylamine (3.4 ml) in dry chloroform (15 ml) at — 20°— — 30°C. with strrin 12,

15 . The temperature was raised 10 0°C. du ring 3. /4 hour and the solvent removed in vacro. 15

The residue was treated with cther (200 ml) The precipitate was filtered ofl and the '
filtrate concentrated to a volume of 50 ml.'in zacuo. This solution was extracted with -
_ _ dilute hyd10~hlom acid (75 mlL, pH~3) and the aqueous phase filtered with °
- 15 ; . “Dicalite”. By addition of sodium bicarbonate to a pH of about 7.5, an.oil was -

20 formed; which was taken up in ether. The cthereal phase was dricd and cvapor'ued 20
: t0 Jeave an ox} which did not cryslallue

T 20

25

ety AT T sy e g g an . )
ST : e o  y N AT o el N NPT s PP e 1t e mem s - 20

|



The residue was treated with ether (200 m.). The precipitate was filtered
of f and the f||trate concentrated to a vol ume of 50 m in vacuo. This

t he aqueous phase fil tered Wi: th' Dic litets By addr t| on of sod| um.
bi-car bonate to a pH ‘of ~about. 7.5, ,an ort Was 20 - f ormed,. . whi ch was

5.78 (J=5.5)] .

 N—CH=N et 7.6

takefi-up in ‘et her. The et hereaI pha ‘e was . drred and evaporat ed ' 20 to .
Ieav‘ef an- oi |~ whi ch d| ¢ not cryst aI I i ze. 20725 20 - ' o
1,293,590 20 B30 20 NWR sepct rum (10%%% T
[etr]): *[er.r] S 9H : LS - oatt - L. 23 [err] '
3 H s - at, "+ -1.50. 3H NMR scpcuﬂfn (10 Jw/ﬁﬁcocu) N .
10[err] o - 3H .-,s Loooat 297[err] o
3H! - s - Cat [errj T N T —ABq at 2
4. _(_E)O' [err] : cfcx—f)’ _ gH _s:- _atat }15%8 1H - .dd '
at: °~ 5.08 (J=4.4, J= 1:)2)({,&;);] 3I~I 's_'_ -at L5t - d at
5. 47 (J=4.4) [err] = : :" . '---ABq [d 5.77 (J=5.5)] [d i
5.89 (J=5.5)] [err] . : 13# s..'_d t 1&? 7.67 (J=1) W
Exanpl e 54. Pival oyl o?‘@L %hyl o ’ 2.97 : _
6- QN—rret hyl - N- car bany! net hyi fornam di no N ) pen| cr | lanate. To al | ice-cold
sofution of pival oyl OO et hyl 6-ani noplénr o llanate 8636 g.) and 5
trrethylamne(56m}?}§ dry - chlorof m 0n.) gadded ,
1, - di chlor odi nethyl Gl&Pher (2.3 g ) Wit qstri“rrng% Thé sol ution was.
kept overni ght at T 00K, tlerrperat ur e anq ItIherg cool gd t 9 39C. Sar cosi nam de
(1.8 g.) was added. Thc reaction.mxture was kept for 48 hours at 0C.,
whereupon the 'sol vent Gua renoved:in VaBuo.ddThe ftesi 8d8 Ures4di=sDr i but ed
bet;ween et.her (75. m) d di lute; hydrqclgl 40 acjd (Z§ - é)oH[err]S) The
10 . aqueous. phase s- separat ed -an ract ed vmth tlh (25'm.) and
then made = .~ 10 omirkel i ne (to a pHI- ofA}aboutd 7. 5p7Tv+hsgodi um
bi carbonate. The oily product was 't akcn up:in etlder, SWAIEH -Was dried and :
evaporated in vacuo. - e due d| d cf staI lize pectrum (10% w v
[err]) [err] - : Ir"ifQ T]OI.& ‘Y 752"&1 r] - 3 H
S i at 1. 51 3 H S Cosat 1.65". .
15:€[err] _ _ 3H s Example 54at 2. 99 Lerrl
2Hi ss at qlrg@x 1@1]{ 6-’N—mcthy1 N- carb"m)lncthylf 'trmc.no I‘S - pcm%ﬂan ate. 4 43

i %’ an ‘i solution of% ivaloyl )rgq}_l’ny “anit ul »\tc (6.6 g.) and
[eirgr] : 5 trlc:l‘]n mine (3.6 ml.) in dry ﬁlorofon ( )? 4 a dtcHuodrmcth\ 5

. : " ether (2.3 g.) with stirring. The solution was kept ovcrmc'hr at room temperature and

! I then cooled to 0°C. Sarcosinamide (1.8 g.) was added. The reaction mixture was kept

for 48 hours-at 0°C., whercupon the solvent was removed in zacno. The residue was

- distributed between ether (75 .ml) and. dilute hy drochloric acid (75 ml, PH~3). The

; 10 aqueous. phase was scparated and extracted with cther 25 ml) afzd then made 10

Lo alkaline (to a-pH of about 7.5) with sodium bxc wwbonate. The oily product was taken .

up in cth m, which vu.s dried dnd quporatcd in vacro. The rcsxdue did not crystalhzc

| .: NMR spcctrt,m (109%, v'/v CDhClL)

_ C(CHys . - ”'_-__9-1{ s at 1.22

4 Ce(CHY, .o H s a LS

N | oo s H s 7 at L6s : F

NCH,CO at .. 3.92 o

CuH Cat 4. 43 N

CoH . at 5.05 (=41, J=1)

CeH . Coat 5.5 0=41)

OCHO 5.68 (]=5.5)]




[err] 1H d at 5.52 (J =4.1) [err]

[1H  ABqg 5.88 (J=5.5)] [1H 5.78 (J=5.5)]
N-eH=—N +—+ d at 66— 21
1,293,590 : . _ _ 21 Exanple 55.

Pi val oyl exynet hyl o

6- ( N-ef hyl - N-[err]l hydroxyet hyl forms[m d| no-N )-penicillanate.. :

Pi va oyI%%xyrret hyl*! 6- ami nopeni cillanate (6. 62959 was treated with 21
1, 1-dichloro- di met hyl ether ‘and triethylgpnesas in Ex. -54. To the .
i cc-col disol ution was addle,do sPmetidl M\ar%nlsre?t-hamr %Eoﬁq@dl)m-mtgeﬁrh 48.hours.
at. O[err] -‘the sol uti: 3@’@3 é»rlat?@d'r mrmﬂU mmaﬂ’ag:)umﬁsamdtcu heéwr gstidu@owas
triturated with_ acet %}‘@ ni(‘% ‘i‘rf“d%;“elﬂr‘ rﬁ;heS *hg LLGHFIG‘PIP‘GE wamgdded P+ er ed

of " and the filTrat e iaSaaVApOLal ﬁr’ﬁ“f acpdn th ‘%g}}% g BYF med 5
bet ween ether (75 ni chjoriane rsdﬂlctlil&)’ﬂ’lyﬂrtﬁ)a&: Inl: @fellzd\e %Glp 1 cfﬂ}l\f%ﬁgﬁ:md 11] '
The aqueous phase we g‘Bk@;ﬂb@irl@rt\‘@ch ghd (Wadd) atk dihinbydioharicpddd @F nil (pﬁL%)
The oily 10 . - 0 reaﬁﬁm pgilr BT weperated jepch ’;ﬁcj}] jiglingt th@rpH Eﬁra}vmng Safitle oily

evaporation i n Vacuoggave: o “;@Lﬁlx‘”‘ “‘i(’] Wﬁr nelra&d RORIE Py 4t o g amgvR - 10

(10% w v [err]) [err] at 1. 17 (J=7)
[err] - . 9 H NMR (10% w/v CDCla) s at’ 1.22
[err] o at 1.49 3 H s~ at.  1.65 [err]
2 H-. - Qi . at 7) [err] : —2 H T at 3.5
ferr] 7 oh %13%152‘3 33 o f B LI a9 et

S cat . #4.43 :te. an'.t{cu )3 ' 9 H s at [etmp

1 H dd " at 4.98 1, J[err] 0 8) and -

[err] . ‘”(C_ILTJ)H ats % 491¢3=4.1) kept was
[err] - [1 H ABg '@H s - 74 (JrRs D)1 The

[T H d - 5.88 (J=5. 5)] N CH=N 1H d
at -7.67" (J[err] 0. 9)*GIp§HﬂTy over | appged by ot hest bahds (B@npl e 56.

Pival oyl oxynet hyl -

6-/( N- net hyl -iN- car bet hoxyrrTa? P di AdIn ) ﬁ‘enr i1l ¥date. 15

Pi val oyl oxyrret hyl 6-ant mlaptem%ﬂqo&nate @616 g.h Vag treated with
1, 1-di chl or o- 15 di met hyt™ether and triethylam ne as descrr bed i n Ex.
54, Ethyl N-methylglyci & (2.3 g.) wad éddeds 't oatt hed-#ze-col d sol uti on.

fe,
Thepeactiorf m xture wag kept in an iceyhox 48, hou en rked up
astf;m Ex 555 The product hvvas an 0|I whi ?g di d‘5 not cryé?a?m%z}éq ~ Wg

: and : B CipH . 1H d at 5.49 (I-—4.1,
kept . § ' : _ : o

was . OCHO0 - pH AR d 577 (=5.5)
The : . [t H : d 5.88 (J==5.5)]
nade 10 : . :

.‘z;ken ' _ N—CH=N 1H - -d at 7.67(J ~ 0.9) -
Hize: : — —

s ony s ey ny .

s *partly overlapped by other bands

Examplc 56.
_ Pwaloyloxymcthyl 6- (\T-mcd\yl—‘\' ~carbethoxymethylformamidino-N*)- pcmcr]lanatc
15 . Pivaloyloxymethy! 6-aminopenicillanate (66 g.) was treated with 1,1-dichloro- 15
.~ . dimethyl ether and tricthylamine as described in Ex. 54. Ethy] N-me th\lglycumte 23
g.) was added to the ice-cold solution. The reaction mixture was kept in an ice-box for
48 hours and then worked up as in Ex. 55.-The product was an oil which did not
crystallize. .




1,293 590 22 NWR spectrum (10%

vv/v[err]) [err] S at 1.22

[ er+] SH—t —at———128{-er+]

3 H - s at . - 1.51 3vH. .. s _ at = .. 1. 66 [err]

3 H S» : at - 2.98 ["e"rr']' s T 2 H CABQ L

at: 01 [err] e 2. H., q.. at . 4.23. (J 7): [err]

| - HLV L —at = 4 39 [err] : q293590 1H - dd - at 2

5.12 (.3 4 2, J= 1) [err] S . ... 1H d T at—5—48

(J=: 4. 2): [err] - T h[i’R irlcctmm (16\@%,;‘, )d - 5.78 (5=5:8)] |

[1H ' d587(J58)] N- CH=N: B I Hd, -
ot vl N i -

at. . 7. 69 (J=1) Exanpl (cafy, P val oyl oxX thyt "\.'-...; Fry—N
furfurylforrram di no-N )- penr crllanategqg o'*llovﬂ\t g k#e
h 1.0%

Exarrpl e 55 but replaci @GHLR hyl ani'noes mﬁnolt 5 wit

procedure of.
met-ayl f ur f uryl am ne

(223 mM.) an oil. was oe ?éfﬂ?d whi ch di. d not crystallize. - - 7y _ 5
22-. 23 .3 - al 29351590 == :
23 NMR spectrum(lO%w/v[err]) [err] 3% 9 H . s at
1.22 [err] . 3 H s 3 1.81 3 @ LS g 1.66
[err] = - NCHsy - - s 38 32 84a[err2]93 _ "2 H
bs: at - - 4. 35 [erI(I at . 4.40 [err] _
1 H dd at- Jfé% =4, 5 J 1) [{err]‘mq a g 1 H .d.
at:  5.48 (J=4. 5) [er@@g{_&f .. 21 [4H ABq ., +d 5. 77 (J 5)]
5 ) (?1 1 [e”] ‘ .Jr a«ha Sy > YL
ati - 6.2-6. 4 Terr§el IH s 1 lat 4189 at -
7.3:7.4 N-CH =N - - CpH 1°H 7.69 =1) Exanple 58.
Pi_val oyl oxymet hyl 6-[ (4"-di met hyl-car barryﬁ pi Per azrahyl A lz)Unétzhg['T-é)neam noj -
pcnicillanate. 5 ByaHol | owi ng the 1pHoceaiure ofg¢ qurgq] L4 5}3 but replacing
2-‘et hyl ‘am noet hanol &:H 0 S _ ,
- C - 2 [IH = ABq 4 578 (5==5.8)]
| AT LR T d  5.87 (J=5.8)]
N—CH=N L 1H 4w 7.6 (1)

. ' " Example 57.
F wa)eyrmvmem;l 6 (N -methyl-N-farfurylformamidine
By following the procedure of Exam

: -N )-penicilianate.
5 . with N—methylfmfur ,1.1 nmc (2 3 ml)

ple 55 but replacing 2~cthylaminoethanol
an oil was obmmd which did not cry sml]uc 5

Eh ]



wi th 1-di et hyl car banyl pi perazine (3.1 g.), an anorphous solid was obt ai ned

whi ch coul d not be crystallized 24 1, 293,590

24 _NMR-spectrum (10% W/v[err Fer+1 : —9—H S at
1;22 [err] - - .S at 1.51 3 H .s. at .

1 66 [er.r] 6 H - s .- at . :-2.85 ['err]

HS’ ' - at 3036[err] ' ' 1H S at o
4.3 err 23 1 H 0 odd. 129390 5.07 (J= 4.5, J= I) 23"
[err] T T'H - d —at ~ 5:48 (J=4'5) [err] T
[1'H d oooat o 577 (J= 6)] - NMR spectrum (10 wiv- CDC!s,?_| 20 ABq .
at 590 (J=16)].1 H d N-CH=N 1 : - - at _
7.63. (J=1) Exanpl e/ 59. 25
Preparation of - t abl ets, cOSELkni ng pi val oy Foxymét hyf2t 6 [l(q?exahydr o- |
| -azepin, - 1-yl)- et hyI gﬁg@ﬁbno] peni ci4 k@anat g; hygdroghjjoride. -

I ngr edi ent S:, g. Pival oyl oxynet hyl

6[ (hexahydro-.1H . 3H . s at 1.0 azepin- 1°

-yl) -net hyl cneam no] - Ci I | anat e, ‘hy, chl orr de : 350

Pol yvi nyl pyrrol i done pﬁei 9&‘8 o - 2.8 I

Corn starch: ' - - 10
Magnesi um st:ear at e 4 The p'i vatoyl oxynmet hyl - ester i s

screened t hriough a s'i'ev@ openin Ther after the . . "
powder i.s wetted with a U-t-L '?jq of - poI %?ﬂyl P %F done*?h 150 m. of a -

sol vent conposed of 1 part of -ethanol (96% and 19 parts of acetone.
35 15 - °Fhe noist mass is. passed through a sieve with 1.0 nm nesh
openi ngs and then dried CmHlS at 30[err]1&n trays o ot4®r conveni'ent
drying equi pnent, such L fluidized bed! dryji.ng _cup r n the :
sol vent has :evapor at ed, a‘?(t‘f@ grahul es ar efgri fte dt hrgughlgolg) @r ev\ehe? h 0.7

mm mesh opeénings, and.aC@Hf i naI |y mxedtmth tdhe @or n s5s4saeh. 5§1nd magnesi'um
20: = stearate.. -

20 The granulate is corrp?gé[éed into-tabl E;% of\Bg. 40‘ g. E)]usr ng punches
and dies of {12 nm di aneter yi'el di ng 10 abl et §- each i’pn ng 0.35 g.
of- the pi val: oyl oxyrret hyl’ ester Exanpl e 60. 25 ' _ _ '
phar maceuti ¢al prepar at "oy 1 nj ecti on. - 25 In a
sterile vial is: placeda M" dose of . %ﬁ)nﬁ“ of aéterr‘??z*éd _ .
6[£h}§xal hydro 1H—

w5 - . - :
S S . 1H . m at 7.3—7.4
- N—CH=N CIH 4 s 69 (=)
P c ' - T}.anmle 58.
H R Pna]oylozymuh)l 6-[(4'- dum,thylcmbamylprpcrt zinyl- 1’)»mcthylenc~mmo]-
; L a penicillanate.
3 : By following the procedurc of Example 55 but replacing -2-ethylaminocthanol

- We

. with: I-dimethy karbam} lprpcra?xnc GB.1 g), an amorphous solid was obtained whicii
~ could not be crjslallucd o :




azepin-1 -yl)-nethyl encam no] - penicillanic acid. For admnistration by
injection the conpound is dissolved in 5 mM. of sterile water. WHAT WE

CLAIMIS:- 30 1. An am di nﬁﬂpeni"m'ﬁ"emrc—a'crdﬁierTVa‘t“\Te -of t e -
,general formul a: - -30 [err] R
:45 24 S . 1,293,590 . . NIVR 'spectrum
.._'(10% W/v[err]) [err] ' ' .. 9H s at  1.22 [err]
3’-:H s24 . att  1.51 _3 H 19359  at  1.66 [err] i .
6 HY s at 2785 terri— - ' 8+ T : at. S
-3.0¢~ 36[err] S 1 . at 438[err]
1 H: dd a5 o7 Ty Ay v crow | 1H
d .- at 5. 4&(({1{]3;34 5) [err] 9o s aa 1Ll H d . at 5.77
(J 6)] ABq - 5.90 (J=6) [1H d NNCH=N - ' 1 Hs
at 7. §B)(@Ijr&21) Exanpl e335. at 1.5 .
25 Prepar ation of tablets containgpg pigval oyl oxymgt hyl 6] ( hexahydro- -
azepi n-1-yl ) - met hyl eneani no] - peni ci | | anat e , hydrochloride. 5
| ngredients: - N(CHg, , 6H s a. Pi.sal oyl oxymet hyl i
- 6[-( hexahydro-| H : o 30 azepr n-1
-yl) - et hyl eneam H@}{” peni cil | anﬁtne, Ry dr oMl o Qié" 3.6 - ..330
Pol yvi nyl pyrrol i dgp)e; _ . C1H s 1Q“-10 4.38 R _
Cor.n starch o 10 5
- Magnesi um st earat 6wH 1H THé pi wal 0\ Q?xgﬁ’ét%rjr-—l)ast er is
-scr-eened t hrough eve with 1. 0 sh openi reafter the povvder'
is wetted Wth a gb’lﬂutl on of pol yvr nyI g§rrol :?donge@glS gg of a sol vent
con- posed of 1 paot:ngb et hanol (36% ad 19 gpar t5570f - xa);etonc 15 The -0
Noi st mass is passed t hrough a sr[érﬂa{& Widt h 1.0 mﬁ?ﬁe@hébpenr ngs and then 7

dried 15 at 30[e trays*or conveni e i.hg equi pnent,- such. as
‘a "fluidized bed! rci}fzﬁ cur)boardi)t}g\her‘i1 t he %ol &te &%;—ég evapor at ed, - the _
fgranul es are sifted through a sieverMinph s9. 7 mm mesh openi ngs, and are a5
finally m xetrcpirsthn tdienidos nosdtisng lpivaloytbxpraging Si{ (henaBdiro-111-azcsit-@ahat e. -
20 The granul ate is conpr&sddereqmpg-renigiiastts Tyfiroghlagide.g. wei ght usi ng punches
-and dires_of .12 mm di ar’r%gecdlem el ding 1000 tablets egch ‘cont ai ni ng 0 35 g.

-of. the Pi valoyloxymethyl 6[(hexahydro-1H- N - 30
f azepin-1-yl)-methylencamino] - - ' '
penicilianate, hydrochloride 350
. .- Polyvinylpyrrolidone : 10
. 10 ' Cormn starch ' - 40 : 10
R Magnesium stearate 4 .

The pivaloyloxymethyl ester is screened through a sieve with 1.0 mm. mesh
openings. Thercafter the powder is wetied with a solution of polyvinylpyrrolidone in
- 150 ml. of a solvent composed of 1 part of cthanol (96%,) and 19 parts of acctone.
.15 “The moist mass is passed through 2 sieve with 1.0 mm. mesh openings and then dried ‘15
. at 30°C. on trays or othcr convenicnt drying equipment, such as 3 “fuidized bed”
- drying cupboard.
When the solvent has cvaporated, the granules are sifted through a sieve with 0.7
‘mm. mesh openings, and are finally mixed with the corn starch and magnesium
20 stearate. _ 20
The granulate is compressed into tablets of 0.40 g. weight using punches and -
dies of 12 mm. diameter yielding 1000 tablets cach containing 0.35 g of the
- pivaloyloxymethyl esier. .

iy
W

: . Example 60. .
25 A pharmaceutical preparation for injection. 25
: In a sterile vial is placed a single dose of 250 mg. of sterilized 6[(hexabydro-1H-
azepin- ]—y)‘-mLt’wlvncammo] pcmulhmc acid. Yor administration by injection the
compound is dissolved in 5 mi. of sterile water. o
. "WHAT WE CLAIM IS: — 10
- 30 1. An amidino-penicillanic acid derivative of the general tommla ' 30

) - £




pi val oyI oxynmet hyl ester. Exanple 60. 25 -A
phatnmaceuti cal preparation for injection. 25 In a
.sterl l-e viahis placed a single dose gf,,280Q mg. of sterilized

6] ( heXahyd-Pe—_iL-H-—az-ep+—n——}—yl —}—#e%hyt—eaea—m—ne—]—pem—e%—am—c—-ag-d—lzex—-.

adm ni stratl on by injection the corrpound s dissolved in 5 m. of sterile’
wat er . “WHAT WVE CLAIM | S: - MR spectrum (0% ARV dedno- peni ci | | anic aci d
derivative of the agegnhal formula: oy a 1.89 [err] [err] . 25
1, 293,590 25 wherein [err] and [err]
each’ represent an Unsi@skituted or J8bst st ut ecktal i bhhtic hydro- carbon

radi cal , a nmono- or bicyclic aryl radical, an aralkyl radical, a cycloalkyl
radi cal, a cycl oal kyl -al kyl radical’ "a heterocycllc radical or a

het erocyclically sufgtiyuted al kyl a;m_dl cal, oratferzpsand [err], when taken
together with the nltrogen atom regresent aring 5 system and [err]
represents a hydr o®¥*Hgroup, or Host ™ ut ecfthyd?-8xyI3-§roup: and

5 pharmaceutical ly gegeptabl e salts; ghergof. 2, A gegpound as clained in
claim| wherein [err] and [err] when t aken together with the nitrogen atom
represent a saturat@gtheterocyclic ¥Hng Kavi ngtfr oid? g=to5F=elar bon at orms
opt.i:onal |y substit w th an al ky royp contain 6 carbon 10
atons, and [err] is ‘gghydroxyl grou{)ng gn al kaéno ggylneiﬁoxy group.

10 3. A conpound asocH@ ned in claima,l, awhereirn [®rrlj=agyd [err] when taken
together with the nitrogen atom re}bk "é’ it a heter ac T Ji=e6)lr adi cal havi ng
from5 to 10 atons |onal‘|‘yc ai ni ng ot her atons in the
ring, and [.err] isl‘g ﬂ%/lmq\i)xvl group g# pf aIﬁEano@ng%‘r@t hoxy group havi ng
from3 to 8 carbon atons. _ Examfle 5% conpound as clained in claim
3, Wwherein [ er rfrcpandon ef n:]b}»tev\mmrﬁr@km%\mgebhaﬂ 6[{hexahydro-1i-ciHinkrleg)-esent a
pent anet hyl ene, hexanet hyI eweue}*rvah@mam"h!yrermmddfire-al 5.

6- [ (hexahydro- 1H azepi n- m)y et hyl encam no] ‘- peni ci | Ig_ani c acid and _the
pi val oyl oXynet hyl ester thensg Qoylo Ymethyl 6](hexahydro-1H- 6

6[ (pi peri dyl - 1) - met hyl eneani @} pepieit kxb&ﬁhﬁu}am d and t he pival oyl oxynet hyl
20 ester thereof. puncxllafxafu., hydrochloride 350

20 7. 6 [(hexahydro-1(2H)- @:"‘hh‘ ryolif®e hy | eneani no] - pinicillanic acid
and the.!® pival oyl oxyrreth Wit ahel sthereof . 8. A conpoynd as clai med %
claim1 in which [err] and [er"r] each represent an al kyl or cycl oal kyl
radi cal and [err] Thepiwbgntyscés Ihssdzr03(y¢*ecgf<bumd°anld<xest\sns1ﬂhepemf:sn 25
9. 6-(N-ethyl - IQP‘E‘)“ (?br‘d}’:p%[ﬂef @Frﬂﬁ’ﬁ‘?% ‘hG—CNJ ﬁ‘bj;;fj‘g f);\ﬂlili" aﬂtﬂ“"c ﬁe
pi val oyl Oﬁ 'lhc mo% m'“ o %og\é'c h’éﬁ }1:13@% 1‘{L 10“16 S il \_r&yczl

cycl opent fap BORI o 195 or Hlhdr Conﬂ&@xltcd AR EpmeaE Isck hadad’ ‘txhﬁ‘xzbd bed”
pi val oyl.oxynet hiyfincaspi@n-dt her eof . An am di no-penicillanic acid
derivative of the \‘deme}casplwﬁgf':mﬁ\ @o@@ﬂ, Yie @rajngjes are sifted through a sicve with 0.7
mm. mesh openings, and are finally mixed with the corn starch and magnesium
20 stearate. 20
The granulate is compressed into tablets of 040 g. w eight using puaches and -
dies of 12 mm. diemcter yiclding 1000 tablets cach containing 0.35 g. of the
.- pivaloyloxymethyi ester. .

!
L %]

. Example 60. .
25 A pharmaceutical pr-:p'lruxon fori m)cctvon 25
In a sterile vial is placed a'single dose of 250 mg. of srerilized 6[(hexahydro-1H-
azepin-1-ylj-methylencamino ] -penicillanic  acid. Yor “adminisiration by injeciion the
compound is dissolved in 5 mi. of sterile watcr.
WHAT WE CLATAL IS: —

B 30 1. An am.du.o-pcmcxl“n ¢ acid derivative of the general formula: 20
R)’ H H 5 -
: N (‘H- H CH
R/ c-—-—r/ \c/ &4
z .. Il [ > cls,
O-—c—«u-———- H
CO 23,

M

A A




. 30 claim 1, substantially as herei nbefore described in any one
of Exarrpl es 1 to 58 of the 30 foregor ng Exarrpl es. 12. A process for

react.i ve derlvatlve of an am de or a thl oam de of the general forrrula II
[err].rn - {err] 35
whrch [rerr] and [err] have the rreanr ngs def i ned I n clar m 1 and Jerr]’

_st dgs fori an e, 35 oxygen or PAYE atom -is reacted with a
-G—am—nopenr Ci Y e#—&e—-éener—aJ—f—eme#a—t—l—t——[—er—r-]-—Pzgr—r]

o '[ er wierdim vahmtﬂi ee?rhrr prcssman wsibgitutes oy b%nomdelmhnua hsqirlo I
est er of §- ani nope‘r"r‘FlIS’ qﬂti‘t ]rl ghic aryl ltﬁ)laézlr %‘a‘fftleb “dlcf“ iy “d

r
I IC'lfi he al or a cxc cql su suu

reaction ifs foll OWhE Yotk Claa An bl f’ﬁ%u ?—lrh £l § rnpm ,s’« d. 13,
A process if orsthe QEt&ﬂﬁilﬂtRpﬂp cntaaQ@HEBQ‘ﬂm uff orta@bskia

- - 1, phaimgeeiicr!lg mccepanbic 9ats dfercbie formula HN [err], in which
[ err] .and{ [err] hai\éélt‘h@‘IWéﬁﬁrh %‘“&%}“# Adiin lln‘*t‘éllc?r%rcra“%m: |}‘]‘§:ﬁ;g %@?‘ *\‘Fg th a
reactive gerivat iv }‘x ?(I:nzéo §h§u nut#ﬁéh “ﬁ irdl %Ei gyl gcon aining 10 i r% '
45 14. A FI‘OC@SS f:ﬁ&nst hl@. RrieRay 4)10¢Qo or @n WRAFBAS e f\% forrru eri nedO
inclaimZ, - wherei r} 3la\ ommmmirnd clfinc O Bhilal, |whkreASR, el iRy adier maaltagem:r 12 is
' ! witlihp 1o reseigta ropygh ¢ 1§ a i

O aan c. "lae. andoMETLFRTE oS bt é"‘x‘r?or”?@ B Bttt o o ec

rg " e%llhanogf mcxl p Navin ?rom 3 '\%B .
W t h an arfi ngs of oméﬁ lQifn(.j in ddim whercm R\,’\@ﬁdcﬁ kﬁgnrdtkc@%cthgr r]. 6}59 :
as defined in clai ﬂ’(ﬁ:r&scnt a mcthy](a 8 hexamethyldf} ?015 Sfamethylene radical.
26 15.. A ?rocess for % hel( rabpd oaftﬁaommdf-yl)amomrhqamd]ﬂ)tmotlhelcf@mctru#rd chieef | ned

i P , a'l Y L.th
1"to 58 of the.f S %ﬁ R o e ErSE g Hof ab oAy P! e

dosage unift or m or7 ts cx@liy@lo 1(RNaedcihyl e 1ex,eq1nttto]@ar&ntler aid tixﬂatmnt 09
pati-ents §uf feri ngxtatoomsumfheloﬁuohswdr seases, h conprises as. -

an. actlve§| ngr edi eqr% ' E @%WGFS}‘I lglchedlsié;r{w*i onegofadetcatf ¢ ap atkdl 10 and '
an at oxi ¢ [phgg macetit? g‘d 1% t} (g aid
Elarrrpound l?EI ng erHEt E{_’(} Rk yﬁb grl ?on mdmo; )pcmc.‘llt:iﬂi gt aﬁ Q)w&‘ ?ox tica%
preparatign as cl ai mad 6n(NI-amm}11FN \Afmpm;m dei}ﬂtatﬁﬂﬁm@l]ﬂ)j ﬂz@uct]lamc ACBI

6- [(he>% )idro 1H aizéplwmrloy yxrmbrl Freth'eegfh no] -pen| cill an| ' aC| d. .

10 18. phar?} Cencax 1 su t“nx as ch'm ﬁorc CLi ed 1(r:1 z?n 1261% xam ﬁﬂpdqlttnn th%
‘conpound s “pi valgy }1 ih s gerepte cﬁ yo p - 30,
1H azepi ni1-yl ) -i net'hyl’ er}eﬂm rbe]menﬁzmﬁudnlcaraa;tnepomsof o 63Dy denned Ttk

6- [ (hexahydr o- 1H Tapbgtima Teaglve derbitivg of rreamileior] a- thiemidd df [tizergaitess] formula I1:
hydrochq fide. 19. A-preparation-as ¢lainmed in any one of clains 16 to 18;

V\,herer n tlne dosage. 15 . : unlt |s khq\ﬁof{m of a tablet or ‘E‘IIP' 1.
':.c ' © 35 in which R, and R, havc 1hc meamngs dd'mcd in claim 1 and R; stands for an 35.
:&3 ,15 - oxygen or sulphur atom, 15 rcactcd with a 6-an\1ropcmcxll.mxc acid denvauvc of the
. '_ ' ' gcncxal formula IIT: o
um : . R Y 'f i 5.
: 20 : ' ' i . ‘\C-.___é/ ~ /CHS
e COmC Nt
. e Vo ‘COOR4
. 25 : . S o T _
the . _ ' TR : - (1)
- , : S i whrch COOR is an ester proup, or with a silyl” ester of 6-aminopenicillanic acrd !
30 - 40 ~whereafter, rf dcsucd the 1c1ct1on is follov»cd by a cleavage of the ester to the frcc 40
(A ~ acid. ‘

13. A process for the pteparatron of a compound of the formula defined in claim

1, wherein jan. amine of the formuwla HNR;R;, in which’ R, and R, have the meanings

: defined in claim 1, is reac.tcd wnh a rmcuvc derivative of a 6- formamidy penicillanic
45 . acid ester. - - 45

: 14, A proccss for th\, prcparauon of a co*npormd of the formula defined in claim -

1, whercin 4 compound of formula I1I as-defined in claim 12 is reacted with a 1,1+

' dmalodlmcth\l ether in the presence ‘of ‘a tcrttaty orgumc base, and wherein lhc,

4777 intermediate Tormed is thercafter. treated it h an amine of the formuh [INR, R w101
- 50 ‘which R. and R, are as dcfmcd in claimh 1 s 50

vt g =t e

:lt y@eo! ﬂ?glroﬂﬁdaxhcﬂ clagm -



[ [ [ f clains 16 to. 18, wherein
reparation as clained in any one o \
Egé ngagg unit is in the formof a capsule. 21. A pharnaceuti cal

PTCPRTT _ o o Yo 1057 5 fom of an és-er_; 20 S
s ¢ ai n any one of clains:1. to 107in the _ OGNS

3;;9%?'ﬂ?g hydroyysable in the hufiin body-per m. of ‘a carrier. in ?“I;Pnége

quﬁtd . 2Dis presented. -22. "An.kn;ectablg preparati-on as:.cl: _

cogoind - - 2D 4inthe form of the fre®3a¥d in a sterile agueous ¢ -

|.n\€'f aim 16 o R ; ; QR e Nt Tormsupstatthat+y

medictim . 23, A phar maceaadt Aq@dccspf&m%!’ﬁqip'mqﬂmi'ﬂ a lgxgﬁgnd Sk gty “&fed‘fb“ﬁffi i Kipig

s har i nbef ore 25 1 substagiidie s hedinbeford4REbLE i nyObne d .ﬁfn%lu 110 Iélgggdjllfr ne

as nerg R TPPEGMNATNSBLEACH, Chartered Patent Ag nts, ur

Exanpl €s. - TREGEA | harmacentical prepazatio fiy dqx_mhinbdmmsforl?hd ol @ntbralody Her

House; Al dwych,s LondaR e Sgagucn%\ e Do }"18 Jnfequigus disey trorhiGpampi@TaA. 5 7

Maj €51y’ s Stati oner yan@Edve aRrcBiynttaNGm bl b iainﬁ).d 1’(‘%1 : ﬁg 'ped S‘xqj-la o

K=,

Hénts silferin

+d By ong ¢ n NARR A
Publ'Eshed by t.hé Pabamece@idliycaccpble SatHeh) ARP bR P Tyt compound beihg irom
vl Sk 4 004 199 & per dotsecimired. - S - |
lAY, ZfTrom whi Ch copl é)g lﬁﬁl phyatmaccurical preparation as claimed in clajim 16, wherein the compound

10 is 6-[(l1cxahydro-lH-achin-l-yl)-methylcncamino]-pcniciilanic acid. C 10
. 18. A pharmaceutical preparation as claimed in claim 16, wherein the compound
is pivaloyloxymethyl 6-'[(hexahydro-'1II—azepin—1-yl)-mcthylencamiuo]--pcnicillanatc,
* hydrochioride. S . _ ;
"~ . 19. A preparation as claimed in any one of claims 16 to 18, wherein the dosage _
15 unit js in the form of a tablet or a pill. : ’ - oI5
20. A preparation as claimed in any one of claims 16 to, 18, wherein the dosage
unit is in the form of a capsule, . , ' : S :
.. 2L A pharmaceutical prcparation for oral treatment, -comprising from 10 to 50
o mg. of a compound as claimed in any one of claims 1 to 10 in the form of an ester
20 which is hydrolysable in the human body per ml. of a carrier in which the compound 20
is presented, S . : '
22.-An injectable preparation as claimed in claim 16 or 17, in the form of the
frec acid in a steril® aqucous medium, - : '

) ' 23. A pharmaceutical preparation in dossge unit form substantially as hercinbefore :
25 described in Example 59 or 60 of the foregoing Examples. - - 25
o ... TREGEAR, THIEMANN & BLEACIH,

AR Chartered Patent_Agents,
. “Melbourne House, Aldwych, London, W.C.2. -
R Agents for thc Applicants. :

P;:inted for Her Majesty’s Stationery Office by- the Courier Press, Lcaminglou Spa, 1972.
Published by the Patent Office, 25 Southampten Buildings, Londen, WCZA 1AY, from
o w ‘which copies may be obtained. . : o
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