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salt is readily soluble therein. The sodium extract is then washed with
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i sotoni ¢ dextrose, Ringer's solution, or non- Staphyl ococcus aureus and
Escherichia coli 5 10 aqueous such as fatty oils of vegetable origin are

presented beI OW. The tests, Were run und.e,u.._,,,,_ ”,NLQ.QI,LOIL s,e_ed eranu.t_.gj.lm,mmz

.11 .. Vat

non- aqueous vehl cI es V\:hl ch Wi I I not in- broth containi ng vari ous

concentrationgs of the terfere with the therapeutic efficiency of the
test material{was seeded with the particular 35 preparation and are
non-toxic in {he volume organismspecified, and the mninmmgrowh 15 or
proporti onsused (grycerol, propylene. gly- - {j3@h7 at which growth of cach. 7
:Q&Qélé}la ) col- o , L ) .
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icilflin (K salipordERndt 20 liquid diluents or éxa
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[5‘ ‘)’aﬁe liycer ol , scﬁﬁh@#-dletwlphenﬂur eus and Escheri chb@ coI i, 1.56 .
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i.ihj mesg? 12,5 Echloro-Z,%—gxmﬂiﬂBlrewl : _ 0.19 L 0.19
%ﬂéﬁm}m EOO 4-chlorc32,§-dimdyiphehyl 4+ pyr onyl ) 0.19 - 0.39 .
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12.5 - m et hyl pheny : TR e 0:78
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6.25 . ‘0- et hy PRV 23 o S 39
28 -0-i'sopf opyl phenyl 24 23 d‘methylphmyl. - 8% . 009__ 12.5
0-f or nyl phenpl 4-chloro-2-nitrophenyl ~1.5625 2200
@s5acetyl phenyl 50 - - - >200 -
p- acetyl phenly! 1~(1,2,3,4-tetrahydronaphthyl) 25 0.39 . >20d2 S
o- ni-t-r ophenyij : 2-(1,4-naphthoquinonyl) 25 125 >29§b0
: i met phen i L :
g, 3-di hyljphenyl ' 0.78 50.
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. .o T :
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S. aureus E.coli 2-chl oro-5-net hyl phenyl
3.12 3.12 4-chl oro- 3- nethylphenyl

1.56 2-chloro-3,5-dineth
2-.6hl.oro-"3 e dil-NE:

_ 1LV S ——
2-chloro-4, 5- dlnethylphenyl
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4;chloro-2,5-dinethylphenyl
4-chl or o- 2, 6- di net hyl phenyl
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| phenyl ...

.1,243,207
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2-(

4-j

5
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1. 25 10
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go 12 220 (2-tnﬂuoromcthyl)propyl

3.12 >1 0Bethoxy-2,2,2-triflucrocthyl
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2- acet oxy et digakbethoxy ethoxy methyl
% gh 2agb$$F§§%%é%ﬁﬁ£?¥5?gpylI
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2575 11 11 b oot
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3-dimethylaminopropyl
3-di-(n-propyl)amino-2-propyl
2-pyrrolidinoethyl
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2—(4-methylpiperidino)e_tliyl
" Hpyreolidinolprepyl
. 3-piperidinopropyl
3 morpholinopropyl
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3.2 0% .

"12.5 - >200 -
- 0. 39 100 6.2%0 ‘

0.39 1.5 6.2

. 1.56 50-8-quihp|y|
met hy?. .
: cetfgy! T S200
- 'n- propyl
. n- butyl56 25
sec-bu ' '
2- nethé%%ropyl
hexyl 0.78 50
' - ' ctyl
degﬂ’ o 19.5
t gisg adecyioo

| 2- cyanoethyl

2- nethoxyethyl°39

25 1243 397 |
“S. - aur eus
~ BS562 59200
390 ._ >2o?)201 s6
© 580 . >200>200
>£°81 56 2°°>2(2)g N
100 's200 0. 78
" 1.56 50
0.7  12.5
0.78 6.25
1,56 00
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0.7 25
0.3 3.12
0.8 6.25 ‘
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1.56 - 12,5
0.19 625
0.19 125
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~. 1.5 6.25

.\H




1- et hoxy-2,2,2-trifl uoroethyl 0.78 50

1-ethoxy-2, 2, 2-trichl oroet hyl 0.78 12.5

1-isopropoxy-2,2, 2-tri ch_I QT 0L Y| r s ooormmwerr e e e m:l. 56* e 1 0]
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carbethoxy euhoxy nethyl . 25 . 100

di car bet hoxy [et hoxy net hyl 1.56 50

1-,(2, 3-di but yryl oxy) propyl ) >500 >200

3- oxobut yl : >200 1,1 -dimet r}yl

-acetony] 8 9 >200 >b§@’2°7 2-ni trobutyl -

100 >P00 2- di met hyl am noet hyl 1.56

k) 2-di et hyl ani noet hy| "Ry QS. Treus B. coli 12. 5
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2-di (i sopropyl) ani noe‘f‘ﬁl??“d‘“"'z'l’mp" - 1o TeeT saz. g0 T

' 2-di - (n- but y| ) ani noetsyderidino-2-propyl ' 0.78 . 039 . 12.ps6 . '
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2-(2-i i dazof i no) et hyl o IProRYE 1.56 E0 ;
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nmor phol i ngpr opyl - 1.56 6 25

g P propy 2-morpholino-1-propyl 1, 243, 207 b 3.2 50

'9 , 2-di(n-propylamino)-1-propfl €1 I | . 156 S. @useus

E. coli 3-pyrrolidino-2-propyl . : 0. 39

'3.12 . 3 Npebriier )b opy!| - 0.39 .. 100 (.39

1.56 & fmipkdpplhriBeihropi - 0.19 12.5°0

2-pyrrolidiho-1-1pr opy(Iﬁ( siopf . - 0.78 . 6 25

2-azet'i di' nogt hyl 3-dlm°thyhmm°-2-lmwl 3.12 -, u%o

2- pi peri di np- 1- propyls, 0.78 6. 25

2 (2 6o di mef hyl " pi per; phsline: 1.56 . % qp 5B

2- nor phol i np- 1- pr opy lisopropyl -3.12  , 6.25 50>200 .-

2-di (n-propyl am no) - | pyl 1.56 6. :

2- (N-met hyl BW i no) et f }’IB"P 0.39 % 100 2‘§°-~-

3-di (n-pr op]yl am no) presupy | . . , 0.19 . - 12500

: 3d|m=3thytlamn02prod\‘(zo 1.56 25

3- nor phol i njo- 2- pr opy|? loethyl . 1.56 1.56 . 280 . .
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t - butyl (22 y e .1.56 100 S

crotyl - benzohydryl . : c 0.3>00 . 12,5 .
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srityl . ., 156", . 25
phthalimidomethyl .. . o 0 . 125
2-pyridylmethyl | - . ' _ 15 . .25 ..
4—pyridylmethyl TN . v 0.39 R 25 o '
pyrrolidonomethyl |, (e o, 019 25
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2- car bet hoxyet hyl

4- qui nol yl
2-(4-net hyl qui nolyl) .
|1-but ol s B e OV T T
trityl 1.56 25 :
pht hal i m donet hyl ; 0.78 12.5 i'
2-pyridyl net hyl ' 1.56 25 :
‘4- pyridyl met hyl 0. 39 25° pyrrol i donomet hyl i
0.19 10 25 Propaf giyhoy 0 | 1
0. 78 . 25 g *—r + F‘(Tua—ZG. ryl ||L,t h_y: ; e—
1.56 - 100 rret hoxypheyl 0,19 . | 12.5
10 Ra 1 o4, 007  Sawes B ok .10 -
Rlerr] ' p—methoxyphcnyS(NHUﬁﬁ)eq E. coli’ 0.39 p- et bazyphenyl (:NEP
salt([etr]) 0. 3.12 6- chI or o- 2- met hyl phenyl
0.39 25 5-¢1ﬂ°f°-2-8'“EHP*B% 2- net hyl phenyl (NEP° §%1| t) 25 0. 04
6. 25 | RRER Ve g8 50
4-chl or o- 2- rret hz'éi)henyl (%'\IElgJ salt) ) 0.09 . 3 12 o
4- chl or o- 3, 5- di “neorpy2-prrbyiptienyl ' © - 1.5678 -
4-chl oro- 3, 5-di t) 0. . 2 ;
4-chl oro-2, 3, 5- ‘{Iﬁ(’?r&e% E’b@gﬁdeﬁéﬁpw 0.0 (Z,gg gl%
1, 1- di et hy| - 2, ©chiord-3,5-fimethyipiehyly | 0.10.5 B
m f| uor ophenyl . 0.7 : 1 :
4-chl of o- 2, 6- di FFYFGHAERsbylphenyl (NEP salt) 1.5 @39 .20 )
'6- chl oro- 2, 4- dlﬂtﬂldi@z}hﬁ-&yiethylphenyl 3.1@.045 20@.2; '
,2 4- dlnethylphen 0. 39 6. 25 |
{2, 5-di et hyl phelﬁijlfhmf‘ﬂlﬁlg’zszéf'g‘)"mﬂ ; 0. 0919 58 12 l
'3, 5- di met hy| pheg¥horophehyl 0.7878 18825 / .
3, 5-di net hyl phenyl (NEP salt) 0. 09 : 3.12 ?;
2, 4- di et hy| phefghloro-2,6-dinitrophenyl 0.0836 208 12 :
2, 4-di net hyl phe&&{:«&&“ﬁm Hedwl 0. 0?.12 .12
2, 6- di et hyl pheny l’ y - 0.39 ' ?é .
2, 6- di met hy| pheh4tlimethigiphesyd| t ) -0.00.39 ' 12.56.25 : 5
m et hyl phenyl » . 1.5 342
m et hyl phenyl (KiEEmghylpyeay! (NEP salt) 0. 390.04 A
met hoxyphenyl  3,5-dimethylphenyl " 3. 12 78 2%.25 _ %
p- et hoxyphenyl 3.1 12.5 : ;
4, 6- di br ono- 2- nEfipeyiehspy (NEP sale)’ 0.1 9096 25 3.2
2, 6- di br onophenyk-gimethylphenyl 3.18.09 © 2312
2- met hoxy- 4nethilp eny F .. .0.039 . 12.8.
| 2- met hoxy- 4- met '}'ﬂlpl@ﬂyhm!(llﬂiﬁ’ﬂil)t) PR 00804 0 3180
4-chloro-2, 3-di g ,0.19 , 3
2; met hyl - 3- et hos% 2@@‘}1 _ - 0.3 g'” , ’.@.5 - ;
2- met hyl - 3- net hadigletbylphenyl \INEP sdf) t ) 0.09.00 - B3R5
m-ethylphenyl . : 1.56 ' 3.2 ;
m-ethylphenyl (NEP salt) , 030 - 3,12
methoxyphenyl o ' ' 312 ¢ 25
p-cthoxyphenyl - 312 12.5
. ' 4,6-dibromo-2-methylphenyl 0.19 . 6.25
2,6-dibromophenyl o 3.12 - 25
2-methoxy-4-methylphengl 0039125
2-methoxy-4-methylphenyl (NEP salt) 0.4 Y 32
* 4-chloro-2,3-diethylphenyl | 0.19 -2
2-methyl-3-methoxyphenyl | 0.39 - 125 ,
| 2 methyl-3-methoxyphenyl (NEP salt) f\\ . 009 i 6.25. ST

4-(a,0-dimethylbenzyl)phenyl . . 0.78 5 o



4- (a, a-di et hyl benzyl ) phenyl 0.78

1, 243, 207 5- et hyl - 3- net hyl phenyl 0. 39
12.5 4- ' _— Q.78 50
2:4-(di cyC T2 r e w000 - 12,5
p-fl uorophenyl} : 1.56 50
p- car bonet hoxyiphenyl _ , : 0.78 12.5
p'earbo n- pr ogoxyphenyl . : 0.78 12.5
5, 6, 748- t etjr ahydy onapht hyl : 39 3.12 o
=t , % tetraMﬁt hfn §<NE.D sat-+) 143,287 —04 +—56— =
923 bo n- oct yl oxyphenyl . 0. 39 50
n;gﬁinLhylaninophenylf : R, 0. 78 S.auwas, o E colé
p-Adiavet hyl am nophenyl 5 enyl-3-methylphenyl 1.56 = 4395 - 12.5
ogpropylphenyl - 0.19 25 p- prgpylphenyl
®39 12.5 2, 4- di $ticiadspsebepyl) R |
28.253- (N- et hyl ani | i no) lopent-2-envlohenyl 0. 19 0.005 292.5
7- adamant anyl ;Ltwyc opent:2-enyljpheny 0. 09 . 50
~i sopr opoxyef hyl. ~ p-fluorophenyl - 1.56 - 15000 50
2s @ peri di noet hyl 0.78 3. 12125
2_mor phol i noef hyl ~  Preabomethoxyphenyl - 1.56 08¢ 25
& (N-net hyl anf | i no) - 2- W@Eﬁmeay) 0. 09 0.7825  12.5
3£§ et hyl ani | i no) - 2- pro (NEP sal t 0. 09 2 :
2- {iethylanl |no)ethyl'%%ﬁﬁ ékmm&mﬂ) . 0.04: .. - ojglg.S 3.12.
6.2%t hoxy-2, 2} 2-trichl Of.wm&tmhympm]) (Np_p,ago : - >3 e - 1.56
icarbonethoxyethoxynethy _ 6.25 o 50. ' .
0-'et hoxyphenyj] * (NEP sal p¥arbo-n-octyloxyphenyl - 1.16 038 25 0
2:5- but'oxyet hyl -dimethylaminophenyl 0.39 . 098 ’
- i sopr opoxyet hyl ‘ m-dimethylaminopheay . - 1.56° >200 n}acetylphenyl
.25 . 142.5 f'pdhm&ﬁmﬁmmmmﬂ t2- |sopropylnercéﬁ§oethyH25 :
.12 2gqo- .. . ' 5~ln an I TEA sal o .
'g' 05 6.25 . o-propylphenyl d | y ( 5)19) . 2
6.25 ' p-propylphenyl o :',f': ', S | X 39 12.5
3.12 : ) 2,4-dibromophenyl D : - L.16 25
550  3(N-methylnilino)ethyl,  ° . 019 25
.2 7-adamantanyl AR X I
’- 12 Z_isopropoxyct_hyl ’ . ! l . 56 m
12 ' 2-piperidinoethyl : 0.78 312
L 2-morpholinoethyl o 1.56 6.25
5 C 3 (N-methylanilino)-2-propyl (NEP salt) - .0.09 25
12 - ' _ 3-(N-cthylanilino)-2-propyl (NEP salt) 009 25 :
2 : ' 2-(N-cthylanilino)ethyl (NEP salt) ' 0.04° 12.5
_ . 1-methoxy-2,2,2-trichloroethyl 2 . . 100 >200
5 dicarbomethoxyethoxymethyl 6.25 50
5 : o-ethoxypheny] (NEP salt) .o 1.16 6.25
' 0 2-n-butoxyethyl _ . ) 0.39 . 50
5 " 2-isopropoxyethyl o 1.56 >200
2 m-acetylphenyl : ¢ 6.25 . K 12.5
2-isopropylmercaptoethyl . L 3.12 200
‘ S-indanyl (TEA salt)(®) __ 0.05 = 625
sl - 1 . \. . \ .
\\
. \'\
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12 R err] S. aureus

S-indanyl (norpholine salt) —— The L0,
i “ferarbothrotic. henzyl'p

Pel ow. . o phenyl

b .25 25 p- chl or ophenyl

$.12 25 o- i sopropyl phenyl

H.25 100 . (for R[erzl p- chl orophenyl and R[errlz— ; 13

L2 napht hyl )12 1.56 200 ([err]) NEP = L
et hyl pi peridi ne ([err]) TEA = triethylam ne Table‘l

Jpresents in vivo data for rep;e- are adm ni ster&'dzufm the B.réfect ed mice by a

Lentati ve conpyy O regl men.in
lich the fir r-.a.-m al m I's g ven

0.5 hour after inoculation and is re- 15 5 adm nistration). The val ues
fore obtai ned Whediarvitroppectre df etters 24 a-gavbbihddic fpenzylpenicillinears gikhdelper cent

st andar di zed conditions. THepprocedure com of mnice survivi ng are theri
{deternmined. ‘~—_prises pr CldlL(‘Pf on of an acute experinental E___._ The LD[ err|

_.f E. coli 266p(:¢nhle | owest con- coli 266 infed.2n in m5ce by the i,

i ntraperitoneal entre}tlon required to produce 00% nortality ' . -

{i ncubati on of %"éyvvlth a standardi zed in mc is 102 . Control ;

ani mal s recei ve-isopylfheny{ 10[ err]) E.~coli 266 culdzsre sugpended in 5%
|nocul a of 10[err}( 10[err] and 10[err] as a gastric nmucin.. The t est
Corrpounds i n_ (86 Rp a3 rchipraphyay! jaad Rer Prarbilyd)| encel ich 2%n the form of

'EhEI r sodi um Ops SSNLkHy occur . 13 ' i

1, 243, 207 ()F}@éﬁ ﬁ’ﬁ’g&n‘ 13 TABLE Il In.vivo Data vs. E. col]|
?66 in Mce of (" TEA = tricthylamine 4
err] Car boxybenzyl penicillin esters of Fornula I11(b) |
ghenyl Table II presents in vizo data for repre- are administered to the infected mice by a %

ds of multiple dosing rcgimen in which the first dose
éur vivors 'jpo‘t@ %ﬁ ﬁ%of 05 h fter inoculation and is re- 15
Rlerr] 5 admxmstranon) The valucs amqs hours later. The percent
car bet hoxy etalidaxdiaee lcéhditions, The procedure com-  of mlc@survxvmg @0 then determtined. 10

di' car bet bo>eyiss ¢fyqn acute experimental E.  TBOLD,,, of EQcoli 266 (t&Olmt ol
- et hoxy- 2,; "' : E‘Tﬁ mu'apentonwl centr: requiougd' uce 1007/, mortahty;o ;
1 Ibs?prongrﬂs%aﬁ "Lhm Tret sy | compouods, o ﬁﬁmuw oo vmdenw Xt
ut oxy- d mixdir) r'THet tesy | compounds, in - on’ variation ce Qvhich

L- napt hyl %fmzbﬂwsoodm azpmgmmlrs,' ocaur, . ... 40 0 50

10

-
w4 ARt e s T T



100 60 70 60 5-indanyl (TEA salt) 100 70 100
100 4-i ndanyl 80 50 80 40
S-quinolyl . e 90 30 e .
~ oo e reeeiaxal ML) . wid0. .20 20 S0, L
m et hyl pheny 70 30 . 80 70
p-met hyl pheny .30 20 20 20
o- net hyl pheny 30 0 0 10
o- et hyl phenyl 20 10 0
~o-isaprofd| phenyL B Q‘(’P”’%‘Q’ 60 50 50 3
2, 3-di net hyl ghenyl ‘80 10 80 - 60
L3l di met hy| ghenyl e Jamell 30 50 20
£sgrethoxypheny! © Aive Daégm%& 266, Mice of
~2-G=di met hoxyjphenyl o _a-mmquzy& esters of Formula gy 20
m f | uor ophenyl 70 in ROB phenyl 20
"- chl or o- 6- ngt hyl phenyl ' 80 10 o 40 30
4- chl or o- 2- 8t hyl phenyl 40 Q2 Surivors
-2~chl or o- 5- mgt hyl pheny| . 0 PO(mg./kg)30 SQ (Mg./ke0
B4 g, 243, 207
§ld | _ 1 20 108, 5y vol®
PO (ng./kg.)| SQ (M. kdGethoxyethoxymethyl ;. Rlerg] 20 .0 .10
200 100 200 -100 4- chl or o- 3- net hyl phenyl - 70
10 60 30 dicarb xypedylyi net hyl phenyl 0 .60 04 20
S0 0 4 - chlefbR= tlidchaagyeny ! 90 " 70wy 60
30 2--ch}] or o- 3, 4-di.rre%hbyél’.igﬁenyl ' 20 S(()) T 30 B 0
4-chl or o- 3, 5} di met hy| ptisoprgipoxy-2,2,2-trichioroethyl 60 1020 .6 . 403030
4-chl or q- 2, 3 di et hyl phenv]. o 90 60 60
4-chl oro- 2, 8- di net hyl Bﬁﬁ%wm"‘“mﬁ-. 10 1010 33‘9 v 090: 10,
c dro- 4, §-di met hyl paepbyhiyl . - 20 . 203 768 . 3010. o
£4a GLor 0z 2, §- di met hyl phe » 0" 0 10 -0
2 ; cfil or d- 6- net hy|8 pt- w10 10 40 1§ 500 10
m®dA- di cht or ¢- 3, 5-di ne eny! 50 10700 . 760 7050 60
Se@ior o- 2, 3, 5-tri met hyl phenyl 60 50 - 80 40 -
- orﬁ- 2, 6- di ni t r opFdAdg! (TEA salt) ' 10 0100- - 2@ - 100 ( 100
a- 6,77, 8- et rahydr ogapbihy! ) 60 40 g9 * 68y = 8050,
iithecun | Eﬂy 0 0 100 0 0
2-di net hyl afri noet hy| 3-quinolyl " 0 10 10([®rr]p0 1@0[err])
2-di et hyl an] noet hyl . ' 0 0
2-di (n-propyl)am noet ﬁ"ﬂlmm G20 10 20 9 1050 2
2-di (i sopropyl ) am noebifid-benzodioxolyl) ) 0 . 030 460 . 30.0 50
:2- di (.n- butyl ) am noet h\nlnl-methylphenyl , 0 10‘ 70 9% | 8080 0
t p-methyiphenyl 3 , 2. ..20 20
o-methylphenyl ; 3, 0. .0 .10
" o-ethylphenyl 2 .10 . 10 - 0
o-isopropylphenyl 4 90 . 60 - 50 . .50
2,3-dimethylphenyl 80 10 80 60
34-dimcthylphenyl ., 8 30 . 5. 20
. 4-methoxyphenyl 2 10 o 40.‘- . 30
‘s : 2,6-dimethoxyphenyl 1 10 o 0. 2
m-fluorophenyl 70 2 5 2 '
2-chloro-6-methylphenyl . 30 10 40 .30 .
4-chloro-2-methylphenyl .. ; 9...0., .2 3
| 2chloro-S-methylpheayl > . " 0 0 30 30
. \\, .




3-di et hyl am nopr opyl 0 0 30 10

3-di (n-propyl)am no- 2- propyl 20 0 70 30
2 pyr r Ol I dl noet hyl e o e 57 T R LT, w‘.ﬂmwlg’mnlqgmqw m8,¢-Q,‘ gy .,;:,_,;;:'“ agwmﬁwﬂ'mm‘n‘:va.ﬁ
- L2 | I]J diz;l " T 0 P i, R TR W < e L B )

§- pi peri di nost T A T 10 80 60 ._
4- nor phol i noet hyl .0 0 30 0
4-.(2, 5-di met hyl pyrrolidino)ethyl .. 0 0 60 50
(2 j},”% t71yl_.pli4peddi no) et hyl 20 ’2370 0 60 - 50, s
‘& ’ ' " : : - i I
0 Survivors PO (ng.7kg.) SQ(ng.7Kg.) Rerr[” ‘ 2@00
400 200 100 3- (‘pyrrolidino) pti/og‘\g.b,vo,s ;
q 0 80 20 ———ﬁxeu-dmepr-e-py 1
0 100 80 ' -, PO(m r pi& GMtdiSpryl 1
+0 80 70, 37 PYdo! OT- 16§ NO pro S
0 7Q- 50 R 2do 3$®npr| ﬂopyl } -
0o 904-chloro-3lr@lcthy1pheﬂylpyrrolld| no- 1- przopy| 10 103
80 70 hyI 10 0O 0
_ Z'Chlom'?z'smegﬁl er! di no- 1- pr ofYI ,' 30 0 ‘
P - 70 2- Q-Gﬂcﬁo-m—mmylh’;ehylpl peridino)ethyl?o = 10 1é 300 . 100
2- nor phol i pQ-1- pr | ) 10 .30 . 40 . 20
¥ di - (n-propyl ap?'ﬁ’ﬂ)‘)"f'%"g%ﬁﬁ’hmﬂ 0?1020 off L %_0 ‘ 5
4 (N-net hyl ani | |p&)&$—b,§-ldnmer.hylphenyl . 40 6 O 10 88 ' . 340 T
3-di (n- propyl am no) pr opy. ethvlohent] 0 %o 060 80 . 90 ;
3- di et hyl ami no-4shires 5‘?“‘“ ylpheny 0 0 2% 6 !
: —].[mrph0| hnotﬁ melé-zﬁ-dxmethylphenyl 28 10 18 10 20,_3(9 . 101(2)0 y 1
‘3= f or mami doet hy : 0 . . Lo
9 - 70  22chigrofSdimetpylphenyl - - 20 20 "1 100 10
D 2-i m dazol oe : : 0 . .0 - 0
PF acetyl phenyl M&w’mm@y‘phmylo 0 10 B 0 o2-_ acle({ oxye? hyl - |
P 0 02,4-dichldr6-6-methylphenyl o 10 1 ' ‘
{2, 2-dinmethyl -1, 3; dJ 9xol Bg%lmetlx'lplxenlthyl Q 50 0 0 o 1§
"' - 4chloro-2,35-trimethylphenyl -~ . 60 50 = 80 40
4-chloro-2,6-dinitrophenyl 10 o 2 0
256,71 s-mahydmnaphmyn) 0 40 6 - 50 ‘
phenyl o -0 ‘10 - 0 ‘
2-dimethylaminoethyl . 0 0 10(%) 100) .
2-diethylaminoethyl . L o o 10 10 i
2-di(a-propylaminoethyl 20 10 9% 80 o
B ) 2-di(isopropyl)aminoethyl ' 0 o 4 0 |
| ‘ 2-di(n-butyl)aminoethyl 0 10. 9 80 {
3-dimethylaminopropyl o 0. 30 10 :‘
3-d1(n-propyl)ammo-2-propyl 20 0 : 70 30 . :
2-pyrrolidinoéthyl 10 10 8 6 i
2-(2-imidazolino)ethyl 0o o0 4 100 S
2-piperidinoethyl * 10 10 80 60 ' |
2-morpholinoethyl 0 0 B 3 0 }
. 2+(2,5-dimethylpyrrolidino)ethyl o "0 6 50
2-(4-methylpiperidino)ethyl - 0 67 5




benzohydryl 0 0 50 10 acetonyl nethyl

10 0 0 10 2-ni trobutyl
) - o ¢ et Ry i :
0 -20 9 16 - 1,243,207
16 17 % Survi vors : <
PO-(rmg/.kg.) $Q (ng./kg.) . Rl err] ' 200
100 200 00 pht hal i mi domet hyl 20 - 10
30 QM - |2, asdi nethoxyphenyl . 1,243,207 10 0 015
20 2-pyri dyl METNYE 0 0 10 0
8- pyridyl net hy o 0 40 o Survifbrs
L0t phenyl . : 0 0 86— 9
hyl - 4- byr onyl ) 0. 0 PO (mg-/kg.) SR (mg./kg.)
br opee gyl , R, O O . 200 100 200 100
- C y-2,2,2ktrichl aroethyl Z0 Q 70 20
4- i %'adaz-ol yl met hyl. 3-(pyrrolidino)propyl 20 10 030 0 18 20
5-indanyl (NEH salt) +, . .. 100 70 100, 100
o-i sopr opyl phenyl .}p'pmdmpmpyl ‘ 80 50 0 40 g 20100 80
o- ethyl phenyl |( NEP sal t3}morpholinopropyl 20 10 010 o B0 70
(1, 29 3-tricarhethoxy)-2-propyl .0 10. 1 :
1, 1-di et hyl - 4, 2, 2-trilf"1'58f’lg%'t°ﬁ§ﬁ“’pyl " 20 0 go ° 2007° 0
2,232-trifl uorfoet hyl 3-piperidino-2-propyl 10 ° O 020 o - Oo . 40
6-C oro-2,4-cinitropheny$uig 0o . 0 30 0
2, 5-di net hyl phenyl 2-pyrrolidino-1-propyl g 70 1090 0 @0 7
3, 30di et hyl phenyl 2-azetidinocthyl 80 '60 (®0 o 30g " o
Z,Qadinethylp enyl - 90 20 . 80 50
2, 6-di et hyl phenyl 2-piperidino-1-propyl - 20 0., 70 ‘50 70
m e¢ hyl phenyl . s o 0 60 00 70 :
m et hoxypheny 2-(2,6-dimethyl plpendmo)ethg 0 l(]‘ 10 0 600 | 80
p-%q hoxypheno 2-morpholino-1-propyl 60 10 1070- 30 50 40 - 20
4, & di br ono- 2} et hyl phepyl ) 0 -0 10 0. .
2,6-di br onophenyl 3-di-(a-propylaminc)-1-propyl 10 . B0 10 40 &
2-4%t hoxy- 4- net hyl phenya-(N-methylanilinojethyt 100 50 4400 o 5080 ~ 10
2- get hyl - 3- met hoxyphenyl ) 30 0 40 30 -
5- et hyl - 3- netjhyi pheny| , 3-di(a-propylamino)propyl 40 0 030 0 1080 90
450 1-i ndanyl )jphenyl 3-dimethylamino-2-propyl 20 10 010 g 20y . 29
0 3-morpholino-2-propyl S 0 10 70 2
100 . 2-formamidoethyl o 20 o 20 10
10 ‘ H ' - .0 - 70
80 2chloroethyl 0 0o 10 o
0 2-imidazoloethyl =~ - o. o0 4
80 " p-acetylphenyl’ - 0 0 10 0
10 ' 2-acetoxyethyl 0 o o 10
30 [2,2-dimethyl-1,3-dioxolon-4-yljmethyl o o0 30 10
50 ~ benzohydryl ' 0 o 5 .0 10
1) | acetonyl methyl -, 18 0 o0 10
0 _ 2-niteobutyl o 100 0 0 0
o : S-indanyl (TEA salt) ' * 100 70 100 100
) | 2-(4-naphthoquinonyl) - . o -0 2 ‘o0
! | 2-{4-methylquinolyl) . . o 0 N0
. -\\'I\
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17 %
SurV| VOIS e o e . st ey e i O

LT LT AW b Y

200 100 - R (dl'éy'éTSpent > enyI )phenyl
60 30 . p- fl uor ophenyl
60 10 : p- car bonet hoxyphenyl
80 20 . car bo- n- propoxyphenyl
16 50 20 1,243&@ 6,.7,8 tetrahydr nnanfﬁ‘hyl ) 17 __
! 60 - 59 30 ' 2- (5,6, 7, 8 tetrahydronapht hyl)
\EP salt) ' 42 .19 % Survivors .
nk car bo- n- oct yl oxyphenyl - Y,
4 di nct hyl am nophenyl P 60 o (pggf’kg) %(mg’/kg'ﬁ() ;
¢ di net hyl am nophenyl R, 70 200 Q100 20 10080 }
4 pr opyl phenyl — - = —80= ~20————380 80 ; )
A 4- di br oropheny phthalimidomethyl . 60 @ 300 & 03
4 (N-met hyl ani | i p@Jifietigkyphenyl - 70 1040 o -, 59 20 0 |
33 (N- net hyl ani |l i no) - 2-pro yI (NEP .sal t) 135 ) ' 87 \
d (N- et-hyl ani | i n&pymdy | {NEP salt) 01000 10 . 050
f(N-ethylanilin g1 o 0o 40 20 S50 3
; rrethoxy222tr|cloroethyl ' 0 .10 0 0
§ car borret hoxyet Afessmylpheaily | 0 0 00 - 3 . 020
§ et hoxyphenyl y ' 25 . 37 i
A n- but oxyet hy| > metbyl-d-pyrony) o0 ® 0% B %0 |
A- i sopr opoxyet hy propargyl 0 00 o0 .MKO - 3030 o
acet yl phenyl 10 , 0 20 i

1- i sopropyl nercab'f‘g%'tyﬁg?rz'mcmm’l . o0 ™ go gg )
%-i ndanyl ( nor phelimiggolgmkthyl . - 100 20 7010 1800
for the conpound of Formula III wher ei n R[errl IS phenyl X[erg}
i R[ err], ‘the fol FREEYAER #i%o Wata 1% pri¥ent &

1, 243, 207

;8; o-mpmpylphmyl B % e % Sur vi vor, s |
£0 (M. /kg. ) QQ"YIPWI/(NEPF““) | _ 20 - Rterr] 10 0
po 100 ég’gmmbcg%ggp-pgﬁflgﬂ)phenyl; 0 . lo 10 0 _
- 20 6,0-dimethyl-2,22-trifludresthyt Opy| phenyt 20 .. 0 60 20 :
n]g kg 0 uw_n%gwmyl 10 ( a) 150 ng / kx% (b& ) 7;0 : / 59. (c) 50
o , ' 6-chloro-2,4-dinitrophenyl 0 0- .3 o
| ' 2,5-dimethylphenyl " 80 0 % 60
3,5-dimethylphenyl * oy 80 60 80 . 30 :
. 2,4-dimethylphenyl 9" 20 8 .50
2,6-dimethylphenyl 20 0O .70 50
_m-ethylphenyl % 60 100 70 .
m-ethoxypheny .0, 0..10 .0
p-cthoxyphenol 60 10 7 . 50
~ 4,6-dibromo-2-methylphenyl ; °, 0 o0 1 o
2,6-dibromophenyl oo 0 10 - 60 . 40 ;
v 2-methoxy-4-methylphenyl . .. 100 50 - ¢-100:...- 50
2-methyl-3-methoxyphenyl . 3 0. 40 .- 30
| 5-ethyl-3-methylphenyl 0.3 .10
. 4(t-indanyllphenyl N I ')
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19 Infra-red and Chronmat ogr aphic
Dat a,. of...a-. Car boxybenzyl - penicillin Est,e,r,,g of Forrrul a.l I 1 (b) VMJ@L&L,Q_BL&LI,],W,..
i s phenyl- R[err] o _ | . ..-_T'""""’”'
= Ne e |56ﬁ'6‘5“'f‘“‘“r V 370D,
5.75/ 5.92) 6.0, 6.25 . 6.55-6.6  [err]-butyl
305f 5.61, 5.74, 5.82, 5.97, 6.07 0.2([err])
2-cyanoet hyl * . 2.98, 4.45, 5.58, 5.68, 5.73, 6.23
&- mef hoxyet hyl - , 3.0, 5.5f3y 72, 5.78, 5.91 17 )
U 245( b) 2=chtoroethyt
0. 6( : crotyl o Survivors 3.05, 5.61,
5.73, 5.80, 5.95,.6.25 0. 9( b) o
2-i nfi dazol oet hyl 3.0, 3.2-3.26, P0S@g/&)09,S®WRKeS. 72, O(b) }
5.78 (sh), 5.97 R : the&;y‘l‘—-— . 3.05,
5.6d, 5.71,_5.95 6.25 s 0. 357%) 2 100 S §
2- a‘( b; oxyet h)ﬁlq.(dlcyclopent-}enyl)m 5. 61, 5. 7570 5. 8% 5. % 6 ﬁO .
0. 3( 6. 24
2- acet y| phenprfluorophenyl 2.98, 5.63, 5.73,95 958 6. (§° 6. 28
0. 8(hb) bomethoxyphenyl - 2- pi peri ¢j noetgyl * - g9 3.0, 5. 65,
5 76, 5.98, & 25 ooPEml 0 05(hb)
[ 2, 2- di met hyIMan-PmPOXYPhan 05, 5.61, 5.71,05. 750 5 %0, 6.206, ,
0. 4%(b) on-4-yl]-nme
bentohydryl *2(567’8"°"ah"d'°‘q’l"§‘§@js 5.62, 5. 72&’y5 78 5. 3’@ 6. 95
0. 95( b) 2-(5678-tetrahydronaphthyl)(NEPsaﬂ)—di met hyl an#noet hyl.* .19 3.0, 5.63,
5.7p, 5.75, 584 5 95 § 2 0(b) 3 ;
2-pyrrolidi nB“’%‘R? °‘YP6*‘°"’§. 0, 5.66, 5.76,2%5 98,95 oM o 0( b
2, 2| 2- tri chl e«dméthydniinophenyl3. 37, 5.5, 5.73 €sh), 56. 92,706. 2510 6. 66, |
0. 6( b) 6.89 ]
3- okyobuty| p-dimethylaminophenyl 3 36 4 08 4,32 5 1P 5 84 585 |
0. 6( b) p-propylphenyl acetonyl ngthyl 20 g  s0b.33, 5.37, 5.43
(sh), 5.8, 5. 571 : . _ 6. 04,
6.25, '6.67, @&dgromophenyl 602- ni 8¢ obutsyl 30 : 3.35}
3.4 (sh), 3. 4 0. 6( : _ .
P oy A, | LA I o0 . .
6.06, 6.25, G-M*Cmctlﬁlaﬂ&w)-&p@@yl(NEPsalt) ' 135 © 2- dr bet hoxyet hyl * |
3.36, 5.78, 6.62, 67 o err]) -
7.4d9 5“’2"“’"9“'%“&2 fo t‘ﬂgﬁ’é‘i‘%tonyl* g"é ‘14, B 63, 5.8, 6.02;
6.26; 6.55, z-mam@wuno)emyl 50 .
6. 69 2- d| et hyl ami noet h I 3.0, 5.63, 5.78,
dicarbomethoxyethyoxymethyl . 0 0 40 20
) o-cthoxyphenyl _ . 25 37 i
' 2-n-butoxyethyl _ 90 o 7 60 '
2-isopropoxyethyl T -0 0 40 30
m-acetylphenyl - : ) 10 0 60 20
2-isopropylmercaptoethyl . < 0 \ 0 20 0
S-indanyl (morpholine salt) 100 70 100 100

Forthccompoundofl’ormulanlwhmkns henyl, X* = SR, the fo invive .
For th 1 is pheny Ry llowms

e TPAT A P T WL

S e o ot



20 1, 243, 207 20

R err] . R 2-pyridyl met hyl

305 B 85 5 8.6.0 6 10, . 0- nl,t_,ramenyj *«wm__r S M0 -

6 .78, *6.99  4-chl or o- 2- nutropheny{;" 37345 43, 549, 5 67, 5.85,
5.97, 6.009, . .21, 6.29, 6.56, 6.80, 6.89, 7.1
4- pyri dyl met hyl 2.97, 5.58-5.70, 5.92, 6.55
3d|rrethylamnopropyl 2.87, 5.6, 5.72, 5.92, 5.98, 65(Br2_
2- napht hyl8_ 305 565 #7577 597, 6.15 6.25 18 19
pyrrol i dononet hyI. 2-di - n- propyl am noe€t hyl 3.0, 4.18, 6,0, 5.73, .5.97,
6.19, 6.25 2-di-n-butyl ani noet hyl 3.0, 5.66%%ufors5. 97, 6.25
2-di i sopropyl am noet hyl 2- (2, 5-di net hyl W—W
2-f or nyl phenyl * 2.95, 3.35, 4.1F0 {Me/keg 5§Q g) 6. 2, t
6.65, 6.8, 7.15 3-(2- metm;l -4 pryronyl) mfopqmyl 200 2- afgor | di noet hyl
2.9, 3.35, 5. F—4-0—5-656—5 6—05- —6. 27, 6.7, e—
6.83, 6.95, 7. msmﬂ7 25 1- ethoxy 2,2,2- Pruchmoroeﬂhyl 20 \ . 1soprol
3-di - n-propyl aiciifko 1 . 2.98-3. 00 5.68 (Br),gg0- 8369 6. 019 6. 25 . p’ropyl
2- (4- net hyl pi perldlﬁf]](‘;liy et hyl 3- pyrroI|d| no- 2- propgl(f - 3,0 (Br, W, tbuty
5.66, 5.73, 5. Soprépylphengl 25 . 3- pi peri di no-18- pro@yl 30 18.0 (Br, W,
5.66, 5.72, @gﬁo ~©.2Z27 - 3-PyrToftorTopropyt 3705 (Br, W, Z-cya
5.63, 3.75, 5 i _ i 2-me
®) 75 me /s L . o . . 2-chl
() 50 mg./kg. | T
. ! croty
2-im
! : pac
!' 2-ac
2-a
o 2_p
(2,
. ! dic
' be
! 2-
2-
2
i 3
l 2
N
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R err]

1, 243, 207
. R 1-(2, 3-di butyryl oxy)

,,f}A,Oﬁ 51"13 5 95 _6~0, _,h6 2 g ﬂQdWS( b) i e
pr s T e e S e T T ey e T
4|mdaz~olyrrethyl* 27 295 3. 35, 405 425 56 575
0.7([err])” | '5.95 6.2, 6.75 6.85 7.2 .
5-(¢1, 3- benzodi oxol yl)* 2.95, 3.45, 5. 6, 59, 6.15, 6.6, ,
0([err] 6.7, 6.8 .
nzod oxoligyl ) (NEP salt) . 1,243,207 0.9(d) 19
5- |ndanyl* 3. 3b 3.51, 5.63, b.97, ©6.Z2I, ©6.63, ©. 7T,
Pot assi um saj t) 6. Ihfta-red- a]i& Chromatographic Dith BE@LYho: benzyl
3.35, 555, 5.7, 5.9, pfenillinOEsters ofFonirulg 11@®) wheréid R, i!syptﬁnyIG 9, 7.15
| rr]) 5-indanyl * (TEA'salt) 2.95, 3.35, 5:62, 5.95, 6. 20,
6. T®, 685 . 7.15 =
an : 9&', 3.4 345 4 1 {mpl'ﬁ'fs 5.73 Re
( phol i ne sjalt) isopropyl 5. 9_._(Sh..) 5.095.616 5275, $.92,%.0,6.8%6, 7.25
5-imdanyl * ( NEP salt) 295" 4.56.55—466 5 7, 5 92, 6.18
6- gui nol yl * 2.95, 3. 35 4385, 2625, 44552, Ho53.075- 95. .
' "s. %0, d.60 &Y 758 S, D7 qui nolyl X9
0.75(b) - 2-cyanoethyl* | 2.98,14.45, fHBNS .68 LA. T80 16,23) 2.9, 3.35,
5.7, 6.0, 6.45 1. 0([err
om0, 71 o0 (g mot hyxrugh%a‘ 1), 5:58, 5.7, 5.78, 5.91 1- but yn- 0,850
3- pi peri di nopr opy| 2-chloroethyl " O(foes] )
3- nor phol i nopr opyl. 2. 92 4 (Br 75,
O([err]) crotyl .. . 3.05 5V21573,580 595,625587 5.6%%
6:17, 6.5 2-imidazoloethyl 3, o3 pha 69859008 N2, 5.72, 2. D()5- 6
(W, 5.%2, 592, 6.05, 6.22 ow; (shB 5ci7met hyI am no-2- ,
2.9, 5.57, 5{70, 5.8 . 6. 2, ( |
pr.opyl . p'd%“ylghegy%.' : 2 pylg?’cﬁ? Fh78 %S%j o%fyl 3 05 °(.‘§p?,
5.66-5.75 (‘Bf), 5. Aacetoxyethyl* - 0( b3.0s5, 5.61, 5.75, 5.80, 5.95, 6.00, - 5.9%,.3®. 23
2-azeti di noef hyl 6.24 : : ' -0([err])
2-acetylphenyl - 2.98, 5.63, 5.73, 5.95, 6.0, 6.25 " 0.8(Y)
2-piperidinoethyl* 3.0, 5.65, 5.76, 5.98, 6.25 | ~0.05(%)
[2,2-dimethyl-1,3- 3.05, 5.61, 5.71, 5.75, 5.91, 6.06, 0.45(%)
dioxolon-4-yl]-methyl 6.25 . :
benzohydryl* 1+ 3.05,5.62, 5.75, 5.78, 5.95, 6.25 " 0.950%)
2-dimethylaminoethyl* - 3.0, 5.63, 5.70, 5.75, 5.84, 5.95 6.25 . O(®)
2-pyrrolidinoethyl* 3.0, 5.66, 5.76, 5.98, 5.97 o®)
- 2,2,2-trichloroethyl*- g g; 5.5, 5.73 (sh), 5.92, 6.25, 6.66, “ 0.6(%)
3-oxyobutyl 3.36, 4.08, 4.32, 5.13, 5.21, 5.25, 0.6(*) -
. acetonylmethyl 5.33, 5.37, 5.63 (sh), 5.8, 5.97,
1 . 6.06, 6.25, 6.67, 6.89
2-nitrobutyl ©3.35, 3.4 (sh), 3.45 (sh), 4.1, 4.3, 0.6(%)
' 5.13, 5.23, 5.27, 5.35, 5.45, 5.75, :
. 6.06, 6.25, 6.45, 6.78, 6.92 _
2-carbethoxyethyl* - ;.33, 5.78, 5.97, 6.25, 6.62, 6.78, 0.6
L1-dimethylacétonyl¥ 3.35, 5.14, 5.63, 5.8, 6.2, 6.26, 6.55, 0.6(%)
. 2-diethylaminocthyl 3.0, 5.63, 5.78, 5.95 o™




1, 243, 207
. R
. 2“95 3_“35

4 35,

.5.65, 570 5. 90, 6'"20 6. 60,

3-pyrrolidinopropyl* 3.05 (Br, W), 5.63, 3.75, 5.97, 6.25 Q)

5.55..5.9, 828 A
| 6. 80, 7 15

4 3- di met hoxyphenyl * 2.95, 3.35, 3.50, 5.65, 5.9, 6.2, 6.25
4 8(ferr]) 6 65, 6.70, 7.15 : i
1di - n- propyl am no- 3.5 (Br), 63, 5.77, 5.97, 6.20 propyl-*
{tol y1* 20 ,_3.05, 5.65, 5,#2»2075 97, - 6.22. 6.32
4195(d) o- i sopropyl phenyl * 3.05, 5.65, 5.75, 5.97, 6.27, 6. 65 —_—
38([err]) o- |somopyl phenyl 3. O,IR'S 65 5.72, 5.93, Rp. 23
‘Pot assi um S&%{\ J_-||ap||L||y| : ; . . , —
190, 6. 20, 2-pyndylmethylo 95( d) 3.05, ‘5. 65, 5.78, 6.0, 6. lO 3 6. 6. 65, 1
480, 7.15 o-nftroptiRgay | * 3.08, 3.35, 4.33, 9925, 8.385%.65. 55, 5. 709("5 90, pr
120, S 5. 976623,6 81,376, 6.7806.99. 15 -i ndanyl” 4
QEP salt) }O 33 6 0 9([err])
{45 6.75 7. 1'5“‘°'°'%'“’“ﬁ’1"?°8¥‘ 6% 233 fggsgg% 8%1373 £ 5 58 9‘"2 70, 5.
: a 5
20, 5. 65 o- et hyl phenyl *
395, 3.35, 5. @@yridylnkthyl 5. 92, 6 2497, 5. 58—5. 70 5 9% 6715 (d) o)
355, 6.70, 6. o- et x| ) 2. 97, (Br) 5
{6. 5.7 5. 9395“8“%%““”"”"‘ %@pF P (555 5 ks Sl :6) ,
195, 3.35, 5. GQaphdy70, 5.92, 6. 2005, 5.65, 5.71, smsmuemqas 0.95() | -
430, 6.68, 6.85, 7.15 o-tolyl* (NEP salt) - 2. 95, %o%ﬁ) -.
Br), 5.6 5. p@yrolidonomethyl 0.95(b) 5. 92 |
{15 (1,2 Q-di-ﬁJpﬁaafm&&ww) 2-3.0, 4.183 69, (51313)5 9‘#';6553, 6:258, 6. 09("§3 2 6. 28
195([err]) * propy fel’l di no- prog 2.92, - 5. 68,
{82, 5.95, 6. 2-di-n-butylaminoethyl o( d) °a566-zﬁz9z SedbARt hyl - - °<"é 9 5.6,
17, 5.87, 5.934 laminoethyl O([err]) . pi peridino)et b@j ;
_-§rmrphoI|no 1- proB‘% y2 9-2.95, 5.62, 5.70,” 5.85, .5.97, . 23"
_ ,[err]) 2-(2)5-dimethylpyrsplidiso}i no- i - 2.95, 4 (Br), 5.62, 5 72, 5.9
1Sh) , [err]) propyl 5.95, 6.20 : ;
3|(N-met hyl ani bigi@hiphenyt, =~ 2,972,948} 3035 ngl) 5. 755@6 $95/9.2,5. 87 (otese).
J10(d) et hyl 6.65,%.8) 3, 4-di net hyI phenyl
., 50- 5. 62, .5'73£(2- )ethyl+m5l)95 6.24 - L.0([err]) -
propargyl o .
: . 2-aziridinoethyl . . 2.9, 3.35, 5.7, 4.0, 5.65, 5.7, 6.05, o) -
. 6.27, 6.7, 6.83, 6.95, 7.15, 7.25 _
1-cthoxy-2,22- | )
trichloroethyl _ , ;
3-di-n-propylamino-2- - - 2.98—3.00, 5.68 (Br), 5.83, 6.01, 6.25 . o) -
propyl .
2-(4-methylpiperidino)
ethyl , _
3-pyrrolidino-2-propyl 3.0 (Br, W), 5.66, 5.73, 5.80, 6.0, 6.25
3-piperidino-2-propyl 3.0 (Br, W), 5.66, 5.72, 5.83, 5.99, 6.27-



23
R[err]

0. 9([err -
6. 65,7 6."85, 7.

'15

1, 243, 207
. R
...2.90, 3.10, 3.33,. 4.20, 5 60,

-'--\---- o

'2 3- dlnethyiphenylr

2.95, 5.6 (Br), 5.87, 5.95, 6.23 0. 9(d)
2, 8- di net hyl phienyl 2.95, 3.10, 3.35, 5.62, 5.90, 6.20,
0.9([err] )20 (NEP sal t) '~ 6.45, 6.65,
6. 77, 6585—7.115 21 . p24sohoxyphenyl * 2.95, 2
3.35, g3. 50, 4.{10775.60, 5. 70, 0 95()
5-9—6.20. 6.65, 6.85, 6. 92R 7.15 p- met hoxyphgpy! * 3.0, 45
(Br)d™5. 65, 5.i75, 5.95..6 Q.-35(d) (NFP salt)
6- Cgb' 0- 2- met‘hyl phdF@,B-’Ulb“tYfYDX}QS 3. 3% 9% 355, 455,91)73 6.9506. 05685, 0.75(%)
9 (%ﬁrr]) 75, 6.85, 7.2 6.80, 7.15
6- chl or o- 2- metjhyl phqmﬁldazol 105, 3. 15z 1.3.69) 3.5, 495, Hasd
0.9009®r]) |(NEP salt) “thy Do, 6@,457,5, 65877, 265865573 0.7C)
gf (9:‘;%3; 0- 2-met hyl phenyl § oodicdaigh® = 356 9553 4% 53 59 6957, g ig . 72@) 6. 02.
7.éb 4- chloroh2 nethylphenyl 2.90, 4.2 (Br),
5.62%"5. 92, 6] 13, &(I,B-benmdiommx@m salf)NEP sal t ) 6.20, 6.0
2- @hdsak 0- 3, 4- Hi methyl.-, .. 2.95 3.3
5 gg;g’?r]) lé-x&c(l)at:gslm i) %365355? 5.83, 5.0 621, 693 6.4, 77 6. 80,
7. 995(%) - 2- chi or o 5 met hyl pheny| * 2.95," 3. 35,
5. 5.9, 6.[25, 6. Zgndanyl 0. 9( [7e?5s%3 35, 555,75@7, 59, $02, 677,15 1.0(9)
2- c or,0- 5- et hyl phenyl 2.95, 4. 2 By sl 2 5.97, 6.40 (NEP salt)
4- 8PN or o- 2, 5- 5-indany®* @BA sa)35, 5. 2665, 33596.62,5. 9. 26 6352 685
0. ([err]) dlnethylphenyl , 15
4-chl or o- 3, 5-{di net h 2.95, 3. 35, éig 9? :
2 %, 33, 1
1.0([err]) %mﬁmm k s ?%@’ 6.80, 7.15
4-chl or o- 3, 54di rrleth¥_‘5e(j“il‘tpo 3. 15 éhg559§t62% ?’8 2@ :
phegﬁqxj (NEP salt) mdanyl*(Nﬂssge 6. 4@,9%4435.665655.9%. &1 6.88, 7.15
4-chforo- 2, 31di met hylgginolyre Ha 295335, 4.0, 835 (s), 3es, gé»? 6,20, 6.65,
6- 80, .- phe y|6 10, 6.20, 6.60 675,725
4-chl oro-2, 3¢ dlmethg_q 2.95,73.10, 3.40, 5.6 .90, '6. 20, 6.45,
phenyl (NEP bkalt) uinolyl 6 65, 6’ 85, 7 15 4- chloro 2, 6- di met hyl - 2 0.750)
2.95, '3.37, b. 60 5438nolx 23, 6. 30 6 .
3030, 720 e 569"3 Wﬁ S AR o 820
3.37, 5.60, p5. 90, 62_%4_ 45, 38, .p 6. 7, 7.20
on 't 1 naphthoqumolyl) % %4?5257, 6.0, 6.25, 6.3, 6. 50, . . RECH
0&';). ‘ 2-(4-methyl-quinolyl) - -
o 1-butyn-4-yl .
3 piperidinopropy} oe)
3-morpholinopropyl 2.92, 4 (Br, W), 5.6, 5.7, 5.75, Co - -
583’5(92:6W1)7,6.5 _ ©® .
3-morpholino-2-propyl. "~ 2.9, 5.6 (W), 5.12, 5.92, 6.05, 6.22 " - ()
Xv) 3-dimethylamino-2- 2.9, 5.57, ' A -
>-dimethy 2 5.57, 5.70, 5.85, 5.92, 6.2, 6.6 o©)
y 2-pyrrolidino-1-propyl * - - 3.9 @ (Br), 5.665.75 (Br) 5.8, oy
| 2-azetidinoethyl . . o('b)'
""" - trityl* 72,95, 3.3, 5.1, 5.5, 5.7, 5.9, 6.1, 7 - i
6.25, 6.5, 6.65, 6.85, 7.15




R[ err . R R[ er r]
2, 4-di chl or o- 6- et hyl 2.95, 3.37, 5.60, 5.90, 6.25, 6.45,
0. 9(d .......,.__,ahgnyl * . 6 69, i,,amga A S—

' 85(d) + phenyl* T T 6 85, 9.2 4 ehloro: 2 2,3, 5-t rlnethyl‘}
1 05, 3.40, 5.62, 5.93, 6.10, 6.20, 0.75(d) phenyl * :

1. 65, 6.85, 7.2 | - n- butoxy222tr|chloro-.

. 0([err]) ethyl dicarbethoxyethoxy- :

A. 75([err] ) rret hyI car bet hoxyet hoxy.n’zo-, ' 22 23
0([err]) ety . e uIIIBLIIyT'L L 2= oo 'I oettyt

A 2,2-trifluoroethyl R m f | uor ophenyl . 0 (Br), 5. 63.R 5. 70 5 88
-h), :* 595 623 4ch|o§026dm trao- 30 (Br), —
§ 61, 5.66, 5.19&hoxﬁz,i,2-niﬂu5\henyl-' 2.95, 3.35, 5.55, 5.9, 6.2, 6.46.61&, ~6.23 _ 34
% chl or b- 2, 4- cthyl*t r o- . 3.0 (B?-)IS 5.62, 5.97, 6.0, 6. 25 phenyl - ' @

| 35?'(15“” "y phg‘m”f“ﬂ%"f léﬁy? - ?%3 %5?59% Ssnsgp(sea’ygs"gg 5. 77 5.92. 6. 3' >

1 95(d) (NEP sal t) 3 5- di rreth 5.63, 5.73, 5.91, 2’?;
61 16, 6.25  23-dimethgrymheny) E %gkﬁhéﬁ§bl59 62 6.2 90, 0¥ 3. 35,
4 15, 5.60, 5.95, (NEPsIt) 6.15, 6.25, 6.65, 6.85, 715. P
1 4- di net hyl phed@isdpropylamino- 2. 95, 355. B8, 5%3,7277, 5.9,16.26. 95, 6. 22
] 95(d) 2, 4-moepyi*t hyl phenyl * 2.97, 4.3 (Br), 5.6, 5.7, 5.93, 6. 1_7 >
§ 95(d) (NEP,s_I ) 2,6-dinethyl | 5.63, '5. ¢ 3gayd- 91, .
{ 22 st 95([err]) ¥o§f%@% Pt Py ?132 30 %?‘ )3 10" .
§. 35, 5.32, 5.&BoprdpylPlenyl* - - - 8.055y5, 5(7&E5>9$,ad 2‘0,665 - 0.8(95. 20, 6
1 45, 6.70, 6.90, 7.15 met hyI y%h 2.95, 5. 63 571, 5. 911
4. 96, 6.22 °"5°§;°;§iyl" {bng“ Lhgy >-9% 6.2 ©3.0,.4.5 5.65 i ¢
3.74, 5.96, 6. 2% ' 08([errI) (NEP salt) S ' 25
, 243, 207 1-naphthyl* . 2.95, 85, 5.55, 5.70, 5.90, 6.20, . 0.95(%) : ‘
g . 6.30, 6.65, 6.80, 7.15 .
" gindanyl* 2.95, 3.35, 5.55, 5.70, 5.90, 6.20, -
. 6.27, 6.67, 6.80, 7.15 ST
4indanyl (NEP salt) - . 2.95, 3.10, 3.35, 5.60, 5.90, 6.17, . 0.%9)
-+ 6.45, 6.75, 1.15 . -
p-tolyl* 2.95; 3.35, 5.59, 5.70, 5.9, 6.20,
6.65, 6.85, 7.15
o-ethylphenyl* 2.95, 3.35, 5.60, 5.72, 5.92, 6.24, .0.75(%)
| 6.5, 6.70, 6.85, 7.15 |
o-cthylphenyl (NEP salt)  2.97, 4.5 (Br), 5.6, 5.7, 5.93,6.20 ~ 0.95(%)
o-tolyl* 2.95, 3.35, 5.60, 5.70, 5.92, 6.20, ... .. - 0.75(%)
6.30, 6.68, 6.85, 7.15 - - '
o-tolyl* (NEP salt) 2.95, 3.35, 4.5 (Br), 5.6, 5.69, . 0.950)
. _  5.92,6.15 I |
(l,2,3-tnmrbethoxy)—2- - 3.0 (Br), 5.65,5.8,6.0,6.2,6.28 ;: . - 0959
propyl* ' .
2-piperidino-1-propyl - 2.92, 5.6, 5.68, 5.82, 5.95, 6.2 B ')
2-(2,6-dimethyl- 2.9, 5.6, 5.7, 5.87, 5.93, 6.20 OB
piperidino)ethyl . _
2-morpholino-1-propyl - . 2.9-2.95, 5.62, 5.70, 5.85, 5.97, 6.23 : SOl - -
2-di-n-propyl-amino-1- 2.95, 4 (Br), 5.62, 5.72, 5.9 (Sh), o)
propyl : 5.95, 6.20 T )
. 2-(N-methylanilino) - - 2.97, 4.0 (Br), 5.6, 5.72, 5.87 (Sh), 1.0(9).
cthyl _ ©' 5,95, 6.23 ' '
3,4-dimethylphenyl 3.0, 's_.sz, 5.7 (Sh), 5.9, 5.95, 6.24 1.0(9)
' ‘ \"\.\ _
<




R
71, 5.91, 5.
hoxy heny

l.

5.
0.
3.
2,
0.
5.

R err]
95, 6.21, 6.26 0.
I R 2 95 5

70 5. 00, 5'97 6. 25

...63, (_ Br}

m et hoxyphenyl
95(d)

511, _5__91 5.95,_

net hyI phenyl e

0, 5.68, 5. 6. 05(dy”
6- di brom)phenyl 3.0, 5.63, 5.66, 5.95, (Br), 6.25
95(d) - 2- met hoxy- 4- met hyl - 2.97, 3.40,
60, 5.70 (Sh) 5.92, 0.9([err]) phenyl *
623, 6 8, 683,237, 20 2- met hoxy- 4- met Hy#3,207 2.95 3.15 3.40,23
5.65, '5.90, 6.25 phenyl (NEP.sal{) 6.47, 6.62,
6.87,Ri7. 15 R, 4 chl oro 2, 3-diwgt hyl - 2.95, Re35;
I e T s
6.50, 6.80, 7i 20 ,#4-dimethylpheny > (o) 2297,
3.40, 5.62, 5;70 (shyNEBsY} 6 09% %‘% phenyl *
6.20, 6.30,-6{80, 629%imcthylbhenyl = :  2.95, 5.6 (Br), 5.87, 5.9R-61mt hy| - 3- net ms{ey
2.95, 3.10, 3[40, 5,65 5 9gmy16 20, 65 310, 5.35 5.62, 5.00P05Y! (NEP 5l
6.27, §.45, 6|65, 62 715 64, 65, 6,77, 6.85,7.15
a(ferr], [err] di met h eng 2. 95, g g 5.60, 5.70 (Sh), 6.92,
0. 95(d) p-methoxyphepﬂ’ényl * 2.95, 3. 35, 3. 50 4.10, 5.60, 5.705. 23, 6. 69,.95(6) 90,
7.15 5- et hyl - é?rét?‘?yﬁﬁﬁre‘h%‘” 72)597 3.40, 5. 60,
5.70 (Sh), 5.92, thoxyphbnyi® ( d). 3.0, 4.5 (Br), 5.65, 5.75, 5.95, 6,22 0.85(¢
6. 1L95(Y. 27, 6. 65, 6p-mc 0?213 4 @) 4-(1- i ndany!l )phefl(y)l *
2. 35, 5.60, 5.70, Q, 6. 65, .15
2, ?B?(C?I cyl opgnt - 2- eﬁ?ﬂ?’*g‘mg‘?lpg?% 3. 372 05% 3%’ 39%090 égﬁrz‘?"% §§5(d )
0.95(d) = ° . pheny 6.65, . 85 7.15
p- fl uor aphenyl * 6-chloro-2-mefhypheny13. 35 2.9, 305, $461.45585, §. 83) 0.9(%)
0. 83gapr7]) (NEP salty 90 6. 23, 6523486.4560.65 6.8, 845 7 20 .
p=carboret hOthe”Yh-chlom-z-meﬁg};i%ﬁenyﬁ 35,3.85, 835, $.69,%.900 640, 6.%,65, 0.9
0.95(d) . 6.45, 6. 72 6. 92,pz-zar bo n propoxypheny
2.95, 3.25, 5%.60, 5.80, 2(% g 5( err 7.15 0.9(¢
2-(5, 6,7, 8-t étrahyd 1°E'I‘,"§;h"5 ylpheayk; .40, %@g (B5), §2 59313’6 18, - ©
0.®%@x) naphthyl)* 6 70, 6% 15 2- (5 6,7, 8- t'et rahydr o-
2,85 3.05 [3.35 3cAbp3B@ebyb. 15, 2,95 3.35, 555, 5.9, 6.23, 6.65, napht hy0)9(4) NEP
salt) . 5.40, 6PERYI*6.85, 7.10 p- T BSONT.d%1 yl oxyphenyl * 2. 95,
3.35 5.60, .80, 5 G.nkhytphenyi . %.8 9)3s, 5.60, 5.9, 6.25, 6,45, G
6020 6.65, f.82, 72%"’”‘ aledylpheay . %ﬁ 690, 7 s8h aret hyl'ahi nophenyl P-4
°F3¢Br), 5.b3, 5.73, 5.95, 6.22
2-chloro-5-mcthylphenyl 2.95, 4,2 (Br), 5.62, 5.97, 6.40
0.950) 1 (NEP salt) . ' )
0,754 4-chloro-2,5- 2.95, 3.35, 5.60, 5.90, 6.20, 6.65 0.95(%)
- 0.75(%) dimethylphenyl 6.85, 7.15 |
0. 0581 4-chloro-3,5-dimethyl " 2,95, 3.35, 5.60, 5.90, 6.10, 6.20, L)
-95(%) phenyl* . 6.50, 6.80, 7.15 S '
0.95a 4-chloro-3,5-dimethyl-  2.95, 3.15, 3.35, 4.25, 5.65, 5.95,
-95(%) ~ phenyl (NEP salt) 6.25, 6.40, 6.48, 6.65, 6.77, 6.88, 7.15
. " 4chloro-2,3-dimethyl- 2.95, 3.35, 5.60, 5.9, 6.20, 6.65, 6.80,
%Y phenyl* 7.15
- 4-chloro-2,3-dimethyl- 2.95, 3.10, 3.40, 5.65, 5.90, 6.20, 6.45, -
phenyl (NEP salt) 6.65, 6.85, 7.15 ‘
(%) 4-chloro-2,6-dimethyl- . 2.95, 3.37, 5.60, 5. %, 6.23, 6.30, 6.65,
o) phenyl* 6.80, 7.20 N
T 2-chloro-4,5-dimethyl- 2.95, 3.37, 560,590,625,645,668, S
1.0(9) phenyl* . 6.87, 7.20 Do

Lo

e e g e o s e e . s
Ju——
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26 R err] . R
: - 3 0 ..5. 63 5. 75fﬁ5ﬁ9 (B e

d| met hyl ani nophenyl

2. 95 3.37, 5. 60
6. 65, 6. 85,

2.95, 3.40, 3.50, 5.60, 5.80, 6.10,
6.25, 6.65, 6.80, 7.10

lphs o D .
. 35,7 665, 6 87 7 15 p- propylphenyl*
1. 70, 5.90; 6. 20, 0. 95(d)

{. 20 2, 4- di br onophenyl *

.95(d)

-t - but yl phenyl 243,207 0. 95( )25
- ( N et hy Famtnmojethyt—36—Brr—5+6 uu, —F8—59-6—1+Br ) B9
INEP sal t) 6. 25 2- (N—rrethyl ?ﬁl i no)ethyl 2. 98R4 5 (Br)
{62, 5.76, 5.95. 6 28 (NEP sal t) —
.85([err]) * 2,43ickiddoBRAkHyl aNi | | 20Y; 2.37, 5.603 500 &23,.6. 45,1 (Br) b[d)‘r:rr] +, m-e
. 65, 5. 84, phenylD. 95( d) pr6€ﬁ5y6’82,(7l\ll§3 salt) . 6. : p-et
(N-et hyl anllb 0. 95(d)

' 7
opyl * (NEP s hlgm'g"s'fmf%-yet h I5aggi wf%ﬁot’ %y 6. 2§ %% 4.4-4.5° F ﬁr))
\ [err]+ 5 62 [9@;; 5 59 Ng.liq?ﬁalzotg) - 0,758 77, mel
§ 90, ) 35, 5.6 90,
1 20, 6 45, P‘tf“% 6 75, 6 90, 67‘518'85’7?’ n- but oxyet hyl

m-fluorophenyl

4-chloro-2,6-dinitro-
phenyl

6-chloro-2,4-dinitro-
phenyl

2,5-dimethylphenyl

. 2,5-dimethylphenyl

(NEP salt)

3,5-dimethylphenyl*

3,5-dimethylphenyl
(NEP salt)

2,4-dimethylphenyl

2,4-dimethylphenyl*
(NEP salt)

2,6-dimethylphenyl
2,6-dimethylphenyl
(NEP salt)

m-ethylphenyl

m-ethylphenyl
(NEP salt)

3.0 (Br), 5.63, 5.70, 5.88 (Sh),
5.95, 6.23

. 3.0 (Br), 5.61, 5.66, 5.95, 6.12,

6.19, 6,23

. 3.0 (Br), 5.62, 5.97, 6.0, 6.25

73,0, 5.63, 5.71, 5.90, 5.95, 6.17
. 2.95, 4.5 (Br), 5.6, 5.7, 5.92, 6.3

L

2.98, 5.63, 5.73, 5.91, 6.16, 6.25
2.90, 3.10, 3.35, 4.15, 5.60, 5.95,

~ 6.15, 6.25, 6.65, 6.85, 7.15
- 2.95, 5.62, 5.72, 5.91, 5.95, 6.22 .

2.97, 4.3 (Br), 5.6, 5.7, 5.93, 6.17

 2.95, 5.63, 5.73, 5.91, 6.22
' 2.95, 3.10, 3.35, 5.32, 5.65, 5.95,

6.20, 6.45, 6.70, 6.90, 7.15
2.95, 5.63, 5.71, 5.91, 5.96, 6.22 .
3.0, 4.5, 5.65, 5.74, 5.96, 6.23

0.95(%)
0.95(1)

0.9

0.95(%)
0.95(%) j

) : 0.95(1)

0.9(%)

0.95(4)
0.8(9)

3. 01, 26
61, 5.7-5.8, 1-h-blfoxy-32Ftrickbrd 8.1ofpr), 8.85
2 isopropoxyetnwl* 2. 98 5. 59 5 74, 5.92, 7. 3 (Br), ; ph
g. 7, el Lphenyl * 2- et hoxyet hyl * Lo
1. 56, 6 95 6. &Eﬁ"’ 89" 8- qui nol yl * 2.95, 3. 3@'75(35 ; 2
3 65, 5.95, 6. . , 6.3, 6.65, 6 77, 7 25 L
1- i sopropyl rrer@ﬁthevflhw 5- qui nol yl _ 1.0(%) 4
0. 75 net hyP® 3.05 (Br, W, 5.60, 5.64, 5.79, 5. 95 p
D. 6([err]) 1,1-dimethyl-2,2,2- 6. 25 27 . ”
L, 243, 207 trifluorocthyl 27 : P
- 2,2,2-trifluoroethyl 2
I



Rl err] . R R err]
et hyl 3.05 (Br, W, 5.61, 5.73, 5.81, 5.92
) n- hexyl
_ ) PR RN ret
. n- decyl
1.0(Jerr]) i tetradecyl 3..05, 5.61, 5.75, 5.79, 5.95, 6.07
0.95([err]) | phenyl 3.05, 5.63, 5.70 (Br), 5.95, 6.27
0.8 phenyli* (NEP sal t) 2.95, 3 35, 4.45 (Br), 5.59, 5.67,
Q95 24 | 2 5.90, 6.17 1,243,207 n- but yl 25
1. 0(C) Set bt yl 3.0 (Br, W, 5.63, 5. .75, 5.83,
0.8([®r]) . K, 97, 6.25 | LR. _Re
W - 8,} ( Br ) m-ethosyphenyl 3.0 583, 8 Tle b 595, 621,626 095y
6. 25 ! henyl i sobut ¥Jos, 5.63 (Br), 5.71, 5.91, 5.953- 0 (Br,. \6795 63,
5. 80.458)) , prethorypheny 0. 75(®)5, 6.25 B 3.7, 3.9, 3. 97, 6.08, [;‘5 (d)-
0- i sopropyl phenyl 5
2- p.,.pg( g?lnoet hy! ;‘,,‘g,‘,’";’;’,m‘*f'“‘,““y’ 3. 38, %°’6§°3’§ Pg5-9% 3%, 625,56 62 O 95(“?
ylpheay. 338,
0 95([(;%]) 2- nmor phol i noet hyl
? 5.78, 5.97, @,Cgogbro@opggxyl 3.0, 5.63, 5.66p) 595,(@@; ﬁ]2j N 0.95(9)
g 5 Zmethory-+-methyl- P- CALAIORNSY) 5.70 (sm), 5.92, 2 9% .49
(58‘%75.(3 22 5.8, 5.phenyl* e © 6.23, 6.65, 6.83, 7.20 - napht hyl
R.[ o . (wherlei n X 2;: gho@t:gqﬂ] ) ' gzg, gég, 2;2, ;?g, 5.90, 6.25, phenyl
2. Q5(e)3. 35, 4. 05, Phl EPAD 57 5 "2l 6. 0. 85(b)
5.85, ‘6, 2, 6. 7, 6. GichbrosEa-didthyls, 7. 252.95, 3. 35, 5.60, 5.90, 6.10, 6.23, ©0.9(%)
p-chl orophenyl phenyl* - 2 95 3, 35, 6.0, 6580 8. 225 5.6, 5.9, : 25,16, 35,
0.8([err]) 2-methyl-3-metho 2.97, 3.40, 5.62, 5.70 ) 5.92 6.
6.65, 6.75, 6.85, 7@13%1! PR r ar ed 6.00, 6650, b1adl 4,95, E—;Sn Sr8torm Al %offers _
in KBr pellets. : Chrorrgtstc‘)jgroag%c systemns: -
(a) - chl orof of m 95 oxY‘I‘ormc %%3 p3 ) |
(b) -benzene: ! acet| (,p ac‘,{l per (2:2: (%ig 77, 6.85, 7.15 (¢
but anol : wat pr: ace:(a,«;dlmh;abe(u&nﬂ. 1) 2.95, 3.35, 5.60, 5.70 (Sh), 6.92,” (@los(a)
| soanyl acet af e: sodhemd* acetate (0.1 MZ3 ;ﬂ-65465?, 7.15 _
(e) pyridi ne' ‘tol u%yl mgtﬁﬁp}{e&yl‘zo 10 9'}\/%” §I6He§7(;){‘gh; %I’gsz 3. 0) 0.95(%)
, 615627,665685715 .
4-(1-indanyl)phenyl* 2.95, 3.35, 5.60, 5.70, 5.90, 6.20, ©0.95(9) -
0.95(4) ' 6.45, 6.65, 6.85, 7.15
0.95(4) . 24-(dicylopent-2-enyl)- - . 2.95, 3.37, 55.8, 5.70, 5.92, 6.23, 0.95(1)
phenyl* - 6. 65, 6. 85 7. 15 '
0..9(11) ' p-ﬂuorophen);l* 2.95, 3.35, 5.10, 5.61, 5.65 (Sh), '.0‘.95(“)
5.90, 6.23, 6.45, 6. 65, 6.85, 7.20 .
p-carbomethoxyphenyl* 2.95, 3.35, 5.60, 5.75, 6.25, 6.65, © 0.95(%)
6.92, 7.15 '
0.95(d .
) p-carbo-n-propoxyphenyl* = 2.95, 3.25, 5.60, 5.80, 6. 20, 6.65, 0.95(%)
0.95(d) - 6.80, 7.15 :
- . 2-(5,6,7,8-tetrahydro- 2.95, 3.40, 5.60, 5.73,.5.93, 6.18, ' .- 0.95(4)
).95(4) i naphthyl)* 6.70, 6.90, 7.15
).9(4) 2-(5,6,7,8-tetrahydro- 2.85, 3.05, 3.35, 5.60, 5.90, 6.15,
naphthyl) (NEP salt) 6.40, 6.62, 6.85, 7.10
, A bo-n-octyloxyphenyl*  2:95, 3.35, 5.60, 5.80, 5.92, 6.10 0.
9 | e -octyoxyp y 6.20, 6.65, 6.82, 7.20 ’ x
&9 . | m-dimethylaminophenyl * 3.0 (Br), 5.63, 5.73, 5.95, 6.22
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28 . ~EXAWPLE | evaporation of the
n- hutangl sol vent tur - — General Met. hods for Acyl
64 Am- Ne~-.-at-gd-w-th-et.her .T. Eppisdop @i o

ni ctlIani ¢ Acid sium saI t of the pen| cillin pr oduct

p
spec- To a solution of the appropriate aryl halo- tively, as an
fror phous solid. 5 carbonyt ketene (0.1 nole) in methylene Met hod C -
his procedure, a variation of chloride (sufficient to provide a clear
lution Met¥od A uses a saturated ad&d#a0% sol ution 45 and ge#feral | y27

om about 5 to 10 m. per ~of sodium (or potassiun) bicarbonate in place
fam of ketene) thererps added the proper ofircitrate buffer torproduce

e sodium (or _ -
bt assi um sal t pimetglapisepbeny] | i n' Fr Bt 5 756 B96-20re i s maint ai ned '; <
; 'n.

n

1

inder an at nDSplgly gydﬂ{enylgeneral Iy susze8.6f 9185,14165, r(,e,@oy%y of those peni-
trogen and stirred for a per|0d603‘5 6!651;5@7 Biilin products whi ch are

porly soluble in m nutes to ours, care being taken t ’

£t hyl ene chl orPéf@PﬂPheB’m or of orm 2 95 3%;@%8’%7 5?4+ rhe terrpe?%?(u)re may
fnge Met hod D-The reaction mxture i’'s ‘ex- from about -70[err] to
pout - 20[ err] C2,4-@ibeomopheaydt ed t wi C95\B 4D, 3 50, 516 &M,aﬂqueous sodi 95(16 :
ffrared spectrum of the nixture %25 Adh ¢-8ledrl® or pot assi um bi car bonat e;
pshed with wat g 4 vishenfto determine and confirmthe presence of plg dri éd
fid evaporated to dryness to give the 55 ket ene ester. A sol ut’lon of |
{ ami nopeni ci | | a-ﬂﬂ@cthsle'dilttq)ﬂhmr p@t‘hﬁ!ﬂ,tﬁrﬂ, 548:t5.9Fhd (Broduct, 9.9 -
id-triethyl ani (EER&Y (0.1 nol e)%n nethyl ene- not a solid, is

i turated Wthz‘atriaﬁﬂxylamhno)eﬁ: or i Gos( 2GNfRr)) 5168, ﬁ?@'%cbs,aﬁl(isthe m xture :
thod E-This nmet(NBe ,salra nodi catron 20 strrre - 70[err] 0.85@) -

ne-Cool i ng-bat FE U D, 2y (B oSBT PR 1 o0

et hyl ene . ne reacti on mixture stirred continuously chi or| de
The . sodi um (or BON-athglanilinp)-»i.car bor$.0, 5.63, &8t HZPT,GWAd to warm to POM i
{enperature. at ®pgf MY Method D) is extracted with n- * The product

5 isolated by opgMindilSydft Nods 2 uhangls dEPREDY! 31389 extractod( ed and:

pUapor- 25 bel ONEP salt) _ 577,590 625 . ated to dryness
Met hod. A-The- reaction_  m xtur hod F_-This method is used to :
sofate 65 W%?EB‘F&’E ed to dryr%gs‘st@’d% 5’r5 uéxﬁg’ ?)?‘Essure the free acid
ormof the penicillins. & 002 i AR up in citrate buffer (pH ,
ITheiresi due remdinshiutogyeahyl er .evaporiatlj 6161,05.7-5.8, 5.95)7.7 B, product "i's _ :
fextracted fromthe buffer the reacdtl GW:inB#ure to dryness is taken up in 30
sIutlonvvltth w1he chi r acid, e.g.--HO, at pH'
21 7.and t he 9 céo%@washed w%r%sgsgtmrg?% sb%? &?pH 5. 5) pr oduct !
fektract ed therefrom by means of n- t hen dr| ed with anhydrous sodi um
sul fate and bufsaseyiPheaye but anol extract is washed with -~ evaporated to
dryness to gi vezte{g%g‘gﬂ& umsalt. RGULRLST.58C 6@5,(60171 38;) and t hen
I ophr i zed. d B-The. rocedure of Met -+ Nethod F
1t . The but anol &muipeidt of 35 is f?e95pév$é:d4§%t5 %Fsﬁr?é, élscﬁ?srate buffer, said
thod Fis neutralized with an. n-5t1t53%P0 £-7 uf fer conprising crtrr c acid
d di sodi um- Q%WM;O@Q] assium 2-et hyI hexanoate to 75 :
sphate or di pot aSSI um phosphate, and using precipitate the pot assi um

pho

split ‘of the penr@ripelyln, n-btt anol as extracting sol vent  in. Bt%ce of .
g foll ow ng Caem@unds are thus g,r@p@;eg) sw’sqihlpwfsogsm }'heo. ‘oduct
t o

ai ned after 29 1 43, 2

29:

S ) T Lo . b el i '




[err] hexyl B Na
octyl D K decyl
D “ dodecyl

T

octa@leqyl T D K

2-chl or oet hyl i ' A - Na
2- chl or opr opyl; . A Na
3-"chl or opropy! A Na ' :
<J—ppt h\/l ;QCI‘” or Oé? hy| 1,243,207 A Na 27
2-chl or o- 1- but yl ' A Na :
3-chl &o- 1- but yl Ry - A LR Na . Re
4-chloro- I- but yl A N "
1- ot hyl - 2- chl pr oet hyf! : 3.05 (Br, WS 5.61, 5.73“\5.81, 5.92 0.6(%)
1- et hyl - 3- chl or opr Gpatkyl - - 3,05 (Br, W), 5.61,-5.77, 5.80,/5.95 N, 75(%)
1- net hyl - 2- chj or opr opyl A Na
2, 2-gloggt hy! - 2- chl orgsthy| 3.05, 5.61, 5.80, 5.94 Na
30 n-decyl 1, 243, 207 1.00%)
0 1 Rl err]
Vet ot M taradecyli et hyl - 2- chl HPHSt6yb.75, 5.79, 5.95, 6.07 L 0.95M™) A
Na 0950 ' phenyl | 3.95, 5.63, 5.70 (Br), 5.95, 6.27 0.8
henyl* salt " 2.95, 3.35, 4.45 (Br), 5.59, 5.67, ' ~ 0.95
0.9(%) phenyl” (NEF =i 3100, 6.7 12 (Bth 3.5 3.0
' n-butyl . ©1.0(0)
0.85(%) sec-butyl g 87(1;:, W), 5.63, 5.75, 5.83, 0.8(®)
0.95(%) ) ' ' » 62
n-propyl 3.0 (Br, W), 5.63, 5.81 (Br), . 0.8
5.97, 6 25 C
0.95(9) _ , _ . ,
isobutyl , 3.0 (Br, W), 5.63, 5.81 (Br), . 0.75(b)
° S 5.97, 6.08, 6.25 :
&9
o-isopropylphenyl 0.95(9)
2-piperidinoethyl 3.38, 5.63, 5.78, 5.97, 6.25, 6.62 " 0.95(%)
2-morpholinoethyl . 3.38, 5.63, 5.78, 5.97, 6.25, 6.62 0.95(°)
. R,
p-chlorophenyl’ 2.95, 4.25 (Br), 5.62, 5.8, 5.85,
5.93, 6.2
A R.
2-naphthyl
0.75
0.60) L : R, (wherein X’ is —SR;)
phenyl 2.95, 3.35, 4.05, 5.05, 5.25, 5.5, 0.85(%)
5.85, 6.2, 6.7, 68 685,715,725
p-chlorophenyl 2.95, 3.35, 4.05, 5.25, 5.6; 5.9, C 0.80)
6.25, 6.35, 665 675,685715 :
' *Infrared curves run in chloroform. All others in KBr pellets.
Chromatographic systems:—
‘ (a) chloroform: 95% ethanol: formic acid (2:1:2)
(b) benzene: acetic acid: water (2:2:1) .
(c) butanol: water: acetic acid (5:4:1)
(d) isoamylacetate: sodium acetate (0.1 M, pH 4.5)
(¢) pyridine: mluene water (5 :20:10; Mcnvames buffer pH 3.0)




2- br onoet hyl B K
2- br omopr opyl B K
3- br onopr opyl e e e . B LK .
e WQJIDEIMl B -
2{bronp- 1-buryt""" " B K
4% brono- | - but yl B K
| § et hyl - 2- br onpet hyl B K
14 1- di et hyl - 2- br onoet hyl B K
14 3- di chl or opeppyl 1,243,207 A Na 28
21 3- di br onopropyt S - oftheﬁ —_— I'Nd‘ - © ;
Y. di ~ PLE ation n-butanol solveqt, is tritur-
;‘; % di hl30r ﬁr%ch %ct olds for Acylation of 6-Amino- ated with ether to produce the sod'i%or potas- :
.23 brono- o5- chl or opr opy/! penicillanic Acid sium salt of the ‘penicillin produét, respec-
24 chl or o- 3- br onDp4 efitbn of the appropriate’ aryl halo- tively, as an amorPhous solid.
1% 4- di br ono% 2cirbauyll ketene (0.1 mole) in methylene Method C— Tifis procedure, a[Ngriation of
33 4-di chl or o- hlori ufficient to provide a clear solution Method A, uses aAsaturatcd aqu solution 45
. ally from about 5 to 10ml. pér of sodium (or potaésium) bicarbo in place
-314-dichloro- 2 fY ketene) there is added the proper of citrate buffer @ produce the!¥adium (or -
14 br onoet hy| - Zlcetiol BJOIR (A inole). The reaction mix- potassium salt of fe penicillin phdduct. It is
23 3- di br onD02t¢rp tih yristeispd, under an atmosphere of  generally used for ahe recovery of\ose peni-
111-di chl or o HQTE%TO for a period of from 20 cillin products which are poorlsNéoluble in
% . mﬁEﬁf{?ﬁs urs, care being taken to ex- *methylene chloridé ‘or chloroform
24 2- d! chl or oetchy, moisture, The tempcrature may range Method D — reaction mik¥dre is ex-
13 1- di et hyllls- Zrofd- at@inc R170P getdgdt —209C. The tracted twice withAsaturated aquid@s sodium
) o] - 'irga ﬂm@ re is then taken or potassium bicarhonate, washedpngjth water,
%_ gegr'%ll . lb rn;io c?ﬂz.nc an gl%gnxnxrpresmcc of the dried and cvapor:ggd to’ dryncssNg give thé 55
2 I r'1oromgh ¢r. A solution of 6-aminopenicillanic sodium (or potassium) salt. The uct, if
4 2, 3-tri br omag@d-&fihylamine salt (0.1 mole) in methylene-  not a solid, is trivfated with eth
4 2,3-tri chzlgo[chjbympwso ml) is added and the mixture fMethod E — This method, a Rmdification
q- '0- _ gtir 7 to —20°C. for ten of Mecthod D, ispused for tho icillins
1 (Z:h gogo 2, %Mc(g%m iing bath is then removed which are difﬁcupt\:ly soluble in  methylene 60
4.2,3,3-tetr alhdd e RELHN  mixture stirred continuously  chloride. The sodifin (or potassi icarbon-
2;2,2-trichl orethitykd to warm to room temperature. ate solution (Meth®d D) is extraddii with n-
p. 2, 2-trifl UOI‘T(IJENMC‘ is isolated by onc of the methods butanol, the butang| extract dried [gpd evapor-
'g 25 below. : ated to dryness.
i Method A-—The reaction mixture is Method F — This method is used to isolate 65
é evaporated to dryness under reduced pressure  the free acid form of the penicillins.
: and the residuc taken up in citrate buffer (pH The residue remaining after evaporation of
5.5). The product is extracted from the buffer ' the reaction mixture to dryness is taken up in
30 solution with chloroform. The chloroform ex- aqueous acid, e.g. HCl, at pH 2.7 and the -
N tract is washed with citrate buffer (pH 5.5) product extracted thercfrom by means of n- 70
C then dried with anhydrous sodium sulfate and butanol. The butanol extract 1s washed with
evaporatcd to dryness to give the sodium salt. aqueous acid (pH 2.7) and then Iyophilized.
i ~ Method B— The procedure of Method A Method F — 1 — The butanol extract of
i 35 is followed but using a citrate buffer, said Method F is neutralized” with an n-butanol
} buffer comprising citric acid and disodium solution of potassium 2-ethyl hexancate to 75

e e A . o PO ki # Ak s+ 1ms + mirn
. . 3 .

phosphate or dipotassium phosphate, and using
. n-butanol as extracting solvent in place of
chloroform. The product obmined = after

precipitate the potassium salt of the penicillin,
The following compounds are thus prepared.

29



31 1, 243, 207 31 Rerr]
A

Method M 2- (2tr|fluororrethyl)propyl
sy 3 37 Lrifl uoropropyl o i i b e
2-Ni LT OCT YT — e ey = MR L ——eei
2- ni ty opropyl - ‘ B K
3-ni tropropyl . ' . : B K
1- met hyl - 2- ni troet hyl B - K
2-ni trobutzyl ; : ' B
: .B_R _1-ethyl-2-nitroethyl 1,243,207 — 2
lgdvenr is tnt;!s( 40 1 met hyl - 2- ni t r opr opyl B K
2mﬁﬁt i;&;e 2-ni { ropropyl K
2, 2-di ni t r oet hyl O‘?“"’“‘""‘CH“C" C@"&)z Na
2 “ﬁ%"! of2, 2-Hdinitroethyl - - . COOR O-C—N—cn—coom - ' C-
te l?g?;z s 1-et hyl -2, 2-di ni troet hyl .
G sodium (or NA b- br onmo- 2- ni t r oet hyI R, - Method ~ EM
I\Hbduceltcisl orot2-mt rep'cp,! - ' ‘ ——
%’yb‘?" nig - mt?ropropyl methyl Y B A Ny M g
§in 25Q:h4 or 0- 2- nighfioet hyI . 3- met hyl - 3- nipgg opr opyl
lemre is ex- Na ! . 1- net hyl - 2- br omp- 2- ni t roet hyl
Beous sodium Na i n-propyl 2-chl or 0- 2- ni t robut yl A Na -
f th water, Na- I}-trichl ot hyl - 2- ni t r oet hyl . A~ Bn Na
t,f,f"’ Iq;for%met hyl et hyfgﬁm : : A Na . -'
ber.t ri 1 uor omgt hyl pr opydbutyl A ANa  Na
1medigtpuioat hyl -2, 2, 2- trifl uoir oet hyl , - Ay Na A
lgiég?m ins , 1- di met hyl -2, 2, 2-t ri chl or oet hy| _ .
e,tctﬁ. e éPhyl -2, 2, 2 Hﬂtﬂ' chl or oet hyl A A Na Na
@tcdrmﬁ:ho.xyet hyl _ K 32 N
llang 4@})@-@7 t-butyl 32 A ‘ a
sed to isolate 65 2-ethyi-1-butyl D K
ms ’
’a};irauon of X . hexyl . B Na
: _
2.7 ir;:pu,uel . ! octyl D K
near - :
vashwo:n‘:}, 70 ! decyl D K
hili !
y?;(trlal:tc‘i(.)f dodecyl B Na
n n-buta ! .
"xanoaten:: 75 é . tetradecyl B o Na .
Shepaet | octadecyl D K
B 2-chloroethyl . A Na
E 2-chloropropyl A Na
! 3;chloropropyl A Na _
!' 1-methyl-2-chloroethyl A Na .
{ _ 2-chloro-1-butyl A . Na
§ 3-chloro-1-butyl A Na
f 4-chloro-1-butyl A Na
. 1-ethyl-2-chloroethyl A Na
- i 1-methyl-3-chloropropyl A Na
'_ 1-methyl-2-chloropropyl A Na
2,2-dimethyl-2-chloroethyl A ‘Na




Met hod M 2- et hoxyet hyl F-1
K 2-1 sopropoxyet hyl F-1 K

2-n-butoxvethyl ... .. - o K

2- i SONUL QXY O LAV et i - -

24met hoXypr opyl F-1 K

34seg- but oxypropyl F-1 K

34n- pr opoxypr opyl F-1 K '

44met hoxy- n- but yl F-1 K

43et hoxy- n- buiyl : , ' F-1 K ,
44but oxy- n:"bey L2A3.207 ] K 30 f 3N
131-di met hyl - 2- net hoxyet hyl F-1 K

111-di met hyl - 2- et hoxyet hyl - R, F-1  Mehod K M _
| 4cyanoet hyl 1,1-dimethyl-2-chloroethyl E A K 'Na

24cyanoet hyl E K

34cyanopr opyl 2-bromoethyl E B KK
44cyanobut yl b E K

24cyano- 1- et hyl prop?’fmpmpyl E B kK _

24cyano- 1- net hyl et Bptomopropyl E B K K

| 4cyano- | - net hyl et hyl E K

| 4chl or omet hyl - 2- cg'é'ﬁ%'gfﬁf?mmﬂ B B g K

| 4cyano- 2- chl or opr 2gisho-1-butyl o B B Kk

| {cyano- 2, 2-di chl or opr opyl ' B K

1 cyano- | - chl orqnef‘ﬁﬂ?f“-‘"kb(‘,'M'oroet hyl B B KK

| {cyano- 2, 2, 2-tri chk@§108édethyl ' , B B Kk

| § cyano-2, 2, 2-tri bronpet hyl o B K.

I met hyl -1 - (1" - cyahb'dlmemﬂé'm'm!ﬂubxy) et hyl B B KK ;_
IHmethyl -1- (1" - cyapoglneagidy! et hoxy) propyl . B Ky
Zfornyl oxyet hyl P dichlordf J} . B A Na N.a :
4-.acet oxyet hyl 2,3-dibromopropyl : A NaNa ‘
33 L 1, 243, 207 - o f .
33 Method Vi d'cmm:o’ﬂe-thrftlegm onyl oxyet hyl . A Na :

Na 2 bbb Brclilbpepmit hy | A Na B
fa - 2- acet oxypropyl _ B. . Na
$- but yryl oxypr opyl 2{183;'0-3-bromopropyl B A N;Na
$-acet oxypropyl 1,4-dibromo-2-butyl Ba N2
§-acetoxy-n-butyl . B Na

-acet oxy- n- butyl| 34-dichloro-1-butyl ‘ B Na Na

4 pr opi onyl oxy- n- bb{McMom-z-buql _ ﬁ ) Na Na
4 | - ‘ 1-bromoethyl-2-chloroethyl E A Na
' * 2,3-dibromo-2-methylpropyl A Na ‘

1,1-dichloromethylethyl A Na ;
. 2,2-dichloroethyl - A Na ,
s l,l-dimethyl-_2-2—,dich'loroethyl A Na
i 1-methyl-1-trichloromethylethyl . A Na
2,3,3-tribromopropyl A Na 1
2,2,3-tribromopropyl A Na |
2,2,3-trichlorobutyl | A | Na
2-chloro-2,3-dibromobutyl . A Na ;
2,2,3,3-tetrabromopropyl A Na. '
2,2,2-trichloroethyl _ A Na
2,2,2-trifluoroethyl o _ . A Na




1- met hyl - 2- acet oxyet hyl B
1- met hyl - 3- acet oxypr opyl B
car bobut oxy e [ifesssdissidmmbm p— 53
2- carbetrhoxyet hyl

Na . .

2- car boi sopr opoxyet hyl

B . - Na §3-car borret hox'ypr opyl : B
Na 3- cagbobyt oxypr opyl : B Na
D o 56’| i [ Pr.oPY 1,243,207 C Na A

-carlﬁopropoxyb'utyl ' . C Na

= | - 2~ car honet hoxyet hyl R, , E Method 'N&

2- camNaet hoxypr opyl = o —Ner -

1- car bet hoxyet hyl 2-{2-trifluoromethyl)propyl cC - A NN

1- cafbet hoxypr gpy! 3,3,3-trifluoropropyl \ C A  Nag

1- chkor onet hyl < 2- car bes hoxyet hyl B K )

1-trichl or onet hyl - 2- carts8BMoxyet hyl B B K

. i

|.- cakbet hoxy- 2+ chl or Op&’_-‘?lﬁ%l)roﬁ)yl ‘B 3 .Klz< :

| - cg¢ bopr opoxyt 2-chl or opr opy B

1- car bet hoxy- 2 2- di chl Gmisyopropyy | B B KK -

1- c& bet hoxy- | £ chl or onet hy| - _-.% oet hyl B . ,_

1- car bonet hoxyt 2, 2, 2- tmr?imrclﬁlblozrz%e i 3{ g B . :%

34 ' - 2-nitrobutyl 1, 243, 207 B K

34 K 35 . . Rl err]

Met hod M FriegbYdt hoxy- 2, 2- di chi or oet hyl B X B

K K 1- gar bonet hgxiroBuegihl or oet hyl : B B x K

1- g@y bdi sobut ¥l oxy-2, 2, 2-tri chl or oet hyl B K. .

1- car boret hoxynet hy! - 2 I-sthg-2enitroetiylor oehy | B BK 'K

ac@aony | 1-methyl-2-nitropropyl E g N g

acgionyl net hylj = Na .

2-.0xopentyl ! 2-methyl-2-nitropropyl E BNa ~ K

1- Net hyl - 3- oxébut yl s : E Na

4-gxopentyl | 22-diniwoethyl . E CNa M@

. 8 : ‘ 1-methyl-2,2-dinitroethyl cC Na -
Na ! I-cthyl-2,2-dinitroethy] c “Na
Na ) ! 2-bromo-2-nitroethyl "B Na
Na . 2-chloro-2-nitropropyl B Na
Na. 2-bromo-2-nitropropyl B -Na
Na Ii : l—methyl-2-chloro-2-niuoctﬁyl' B Na
Na; {z ) 3-methyl-3-nitropropyl B Na
Na i 1-methyl-2-bromo-2-nitroethyl B Na

Na 2-chloro-2-nitrobutyl B Na
! :
lfh { _ 1-trichloromethyl-2-nitroethyl "B ' Na

Na !} 1-trifluoromethylethyl A Na )

Na : 1-trifluoromethylpropyl A | Na -

Na | 1,1-dimethyl-2,2,2-trifluoroethyl - A Na

Na | 1,1-dimethyl-2,2,2-trichloroethyl A N

Na . P lethyl-1-methyl-2,2,2-trichloroethyl | A . N

! ! ) )

a b 2-methoxyethyl Bl K
i ’

N o = a0 % e gy o o



2- met hyl - 3- oxobut yl E Na
1, 1-di net hyl acet onyl E Na
1- mehyls 4-0xqpent yl . LT SC USSR =SSR | - W —— :
| _ hy+ %mu{ yl-*- I ———— : e ____"E.“'. S —— % N[ e, ,""
1- ngthyls- 3- oxobut yl E Na
| -agetyl -1 -nmethyl propyl B Na
1, 2§ di net hyl - 3- oxobut yl B Na
1, 13 di net hyl - 3- oxobut yl ' B Na
2- bt hyl - 3- oxopedst y| 1,243,207 B Na 32 3
2-‘agetyl butyl _ B Ner—
1- afet onyl but yl : ’ R B Na
1- bt hyl - 3- oxohexy| - : p Mehod, M
| - éf hyl - 2- et hyl - 3- ofetberysthyl B F—1 Na K
1- gt hyl - 4- net hy| - 3- 2XORER . B Na
2- aget yl propyl . Ly\ahyl B Flpng Ko
3- ogopent yl 2-n-butoxyethyl B F—1 Na K
1- net hyl - 2- oxohex I . g B Na _
4- ohgxyl y 2-isobutoxyethyl B F—1 g K
5- ofohexyl 2-methoxypropyl ' B g Na g
1-mpt hoxy-2, 2,2, trichl oroet hyl . A Na
1, 2413, 207 sec-butoxypropyl 35 Rerr] .. F-1 K -
Met hod M I3.§.tp 2-tri chl or oet hyl - .
A Na pr opoxy % 122 trichl oroet hyl _ F= K
A- Na 1- bu‘%‘B‘X‘?OXZ'n‘?uEﬂt ri chl ot oet hyl —1 K A
Na . 4-ethoxy-n-b ierethoxy222tr|quoroeth _ .
A Na Xy 1ethoxy222tnf|%m‘oeth>ﬁ
A Na 4-butoxy-n-butyl 1- but oxy- 2, 2, 2-tri f| gosoet hw
A Na 2, 3-di acet oxypr opyl
B i K 2, 3-drbirsyizashsrsivi , .~ F-1 K. |
B i K 2, 3- dl,nammyxlm;owemnyl . . Pl K B -
K{i 23d|caproylo I : : B K:
2,-3 di st ear oyl oxypr o{%ﬁ“"“ﬁy : o B KK :
(14 2, 3-tricar bonet hoxyhmedhar opy! - B k K
3-cyanopropy! E K
_ 4-cyanobutyl E K
L 2-cyano-l-methylpropyl - B K
' _ 2-cyano-1-methylethyl E . K
o ' 1-cyano-1-methylethyl E K.
o 1-chloromethyl-2-cyanoethyl "B K
i : |
1-cyano-2-chloropropyl B K .
. 1-cyano-2,2-dichloropropyl B K
i C '
f ' 1-cyano-1-chloromethyl-2-chloroethyl B K. .
1-cyano-2,2,2-trichloroethyl B K
. 1-cyano-2,2,2-tribromoethyl . B . X -
' ' I1-methyl-1-(1'-cyano-1 ‘-methylethoxy)ethyl B , K _
1-methyl-1-(1 -cyano-l methylcthoxy)propyl ' B K .
: : 2-formyloxyethyl . . . B . Na
4 : : - 2-acetoxyethyl . Na
:
1




(1, 2, 3-tricarbet hoxy)-2-propy| B K
(1, 2,3-tricarbopropoxy)-2-propyl B K
( Solricarbobut oxy) - 2- propyl oy e
2- chl or o- i hnyvnr n.nui -
2-chl of 073, 3- dlethoxypropyl
3, 3; ai et hoxypr opyl -
K i 1- net hyl - 2, 2- di et hoxyet hyl
B ' K : 2- oxo- 3:- chl.or opr opyl
B %% 1- mefhyl - 3- oxobut yl 1’2‘9’287( Rr33
K:dl -trichl ororret hyl - 3- oxobut yl ' B
KX _1- Ml or onet hyl - 4- oxopent yi R, - Method MK
1l-eth - oxobut yl - ' B K. , N
2, 2-di net hy! - 3- oxopentyI2”’"’”'‘myloxycthyl ' ’ B B I@h '
1,1, 3K ri'net hyl - 2- oxobutzytbutyryloxyethyl , . -+-B .. B K Na -
2-chl gro-2- mtroSnethbeut ’ B
K R 2-ac ’%/‘H?pglr omet hyl - 3- chl or 6- 2- ni t'r opr opy Na.
B K K. ' 3-butyryloxypropyl  3- chl or o- 3 mtropropyl B Na '
B K K i 36 . 1,243, 207
36 3-acctoxypropy Rlerr] : B \etMad
M K 2-fluadroethyl  2.cetoxy-n-butyl B A Na Na
3--f | uor opr opyl A Na
1- chor onmet hyl -'2- f | uor odtapgyexy-n-butyl A B Na Na
22,&344‘4heptaf|uorqp‘%;ox, -n-b LA B N& i
| -nitro-1-trifliuoronethyl Z’lozxytnrlu?'fuorqethyl A Na - é'
| -t rKchl or omet hyl - 2, 3, 3,13ncthyk2-seetotybtbylopr opy| A B Na Na
2- chgoro- 3, 3- dl’fluoropr R 2 . A Na
1- met hoy- 2-chl ¢ro- 2, 2- dﬁf'%thglr%aeftﬂw oy A B M ]
1 rKfI uor onet hyl - 2- ni ¢ coidnfethbxymethyl A B Na Na .
4tr|f-luorobutyl A Na
d| céﬁ’ bet hoxyet hoxymnet hy[cPobutoxymethyl B B Ny Na
1, 1xdi car bet hoxynet hyl - 2=gbdisvsgegiyhy| B . B Na. Na
car bet hoxyet hoxynet hyl B h Na
LS 2-carboisopropoxyethyl B .. Na
- K » . 3-carbomethoxypropyl B . . Na
K l 3-carbobutoxypropyl - B .. Na.
K ! 4-carbethoxybutyl C Na
K 4~carbopropoxybutyl € .. Na
K 1-methyl-2-carbomethoxyethyl C. .  Na
K 2-carbethoxypropyl C. - Na,
K ' ’ 1-carbethoxyethyl - C - Na.
K § 1-carbethoxypropyl C + Na.
K ’ 1-chloromethyl-2-carbethoxyethyl B - K.
K 1-trichloromethyl-2-carbomethoxyethyl B . K.
K l' 1-carbethoxy-2-chloropropyl B . K
K .’ ~ 1-carbopropoxy-2-chloropropyl B - K|
K | 1-carbethoxy-2,2-dichloropropyl B . .K.
" Na ’ l-arbethoxy—l-chloromethyl-z-chloroethﬂ- B E K
Na ' . 1-carbomethoxy-2,2,2-trichloroethyl . B - Ky



chl or odi car bonet hoxynet hyl B Na
br onodi car borret hoxymnet hyl B Na
1-isopropoy-2,2.2-trichloroethyl .. = ... Y - WU )\ - J
1‘5'&'93‘ e R
1-|sebutyoxy 2 2 2-trichl oroethyl A Na
14t - butoxy222tr|chloroethyl A Na
dijcar bonet hoxyet hoxynet hyl B Na
cycl opropyl- _ A Na " y
cycl obutyl - 34 . 1,243,207 A Na IR
cycl opentyl - - A Na o
cycl ohexyl . R, Method MNa
cyjcl ohept yl - A KNa -
14net hyl -1 - cycl opertebethoxy-2,2-dichloroethyl " ' AB Na
24met hyl - 1- cycl openlaibomethoxy-2-chloroethyl S o AB KNa
3qmet hyl - 1- cycl opent yl ] A Na
2 12-di met hyl - 1- cyclombeitopttyloxy-2,2,2-trichloroethyl BB KK
14243, 207 } cthoxymethyl- - 37 R[ err] B
Mdt hod M mlgom oxym y f{" mchli" E,yé--t ri met hyl - 1- cycl opent yl
B: K acetonyl 1 2,5-trinethyl-1-cyclopentyl E Na
B: 2,3,4-trinethyl-I-cycl opentyl .
I i spropyl 1 cycI op?g‘ﬁwcmyl B K 1- rr%t hyl va cycl ohexyl
B . 2- medxbpshtyll - cycl ohexyl B K E '~ Na
3- met hy1 1- cycl ohexyl B Na
B K 3- merRsiv-3 '°¥‘1‘?Efélnyl
A o Na 4-oxopentyl E Na
E 2-methyl-3-oxobutyl . E Na
; . 1,1-dimethylacetonyl _ E Na
| - 1-methyl-4-oxopentyl " E Na
1 _ l 1-ethyl-2-oxobutyl E . Na
Lo  1-methy}-3-oxobutyl h ~E Na
1-acetyl-1-methylpropyl B Na
‘ ' 1,2-dimethyl-3-oxobutyl . B Nall
. 1,1-dimethyl-3-oxobutyl B ~~ ' Na.
2-methyl-3-oxopentyl B Na
o - 2-acetylbutyl "B - - Na
1-acetonylbutyl B ° Na
1-methyl-3-oxohexyl B Na’
1-ethyl-2-methyl-3-oxobutyl 'B Na
1-methyl-4-methyl-3-oxopeatyl ' B Na
. 2-acetylpropyl - B " Na
[l ooy
o 1-methyl-2-oxohexyl B Na
4-oxohexyl B 'Na
5-oxohexyl B Na-
1-methoxy-2,2,2-trichloroethyl A Na




3- et hyl -1 -i ndanyl A
Na 5-net hyl - 1-i ndanyl B

a Lodanyl e na
2, 2-di rret ‘-mii--'""‘ PR RE———— L
3, 3-di net hyl - 1- i ndanyl . B K
2-chl or o- 1-i ndanyl S A
Na. = A . Na 2-chl oro-1| -i ndanyl
AL 34, rono- 1-i ndanyl o Nar h | or o- 2-i ndanyl
A T"Je:. 9-¥ uor enyl 1,243,207 : és
K 4-tipropyl -1-cycl opentyl B K B
“ 2-i sobuty1-52-met hyl - metRyl - 1- yclohexyl Method ' M
;B) 8 :: 38 1-cthoxy-2,2,2-trichloroethyl , 243, 204 IVEI‘tIahOd
M 1, 5- d;l met hy| -19rdpexys2@pyithidroethylc | ohexy| A BNa K
2, 2,8, 6, 6- pent anet hyl B KN
2,2,4,4, 6-pent arret hyl ljb“%?év *’P%m%m?mmyl B A K
2- mt yl - 4- sec- but yl - Juﬁc)mbmnplﬂuorocthyl B A KNa
1(2¢nmethyl-1s234tetr yzgn ht h B -
1- (4-met hyl - 1,2, 3, 4- t SHg g&@"ﬁ%‘?‘i‘i B A Itj’"
1- (‘74 net.hyl - 1,2, 3, 4- t Qiyudky s, piiflidisethyl ) B A KNa -
1- (g, 3-di methyl -1, 2, 3, 4-t et rahydr onapht hyl ) B B :3(
1- (3. 4-di met hyll - 1, 2, 3 .2d-4iaeqtqxggonst onapht hy| ) B
1- (Ba 8- di net hyl - 1, 2, 3 4-dtyrihysspenapht hyl ) B B KK
1-( 2,7tr|ms;thyl 1234tetrahydronaphthy[) B K .
1- (4,5, 7-tri met hyl - 1 23glicaproyloryrsa®yldr onapht hyl ) B B KK
1- Nm, 5, 8-t rlméthyl ' 3, ‘ﬁ J@& dronapht hyl ) B g Kg
2_-?% met hyl - 1234tera'§/ #E%Xthyl) B K
- M8 methyl-112. 3 4- tetsmlmlylmmthyn ~ B B K&K
2-N3, 6 dlrrethyl 1,2,3,4-1¢etr dr 0 yl) S T = K
2%44d|rrethyl-123(hz’% g%"}/: 29% r]y|) B B &
2-T1,1, 4,5-tetranet hyl(i,ﬂ,s-&e&beﬂmmwmyﬁronapht hyI ) "B B KK
1-g2-chl oro-1j 2, 3, 4-t et r ahydr ona B :
1 (3-chl or o- 12,3 4 té”ﬁf‘\%}/‘i‘i B‘ﬁ \éPg’Y‘ B B ﬁ‘ .
2-X(1-brono- 1, 2, 3, 4- t et([,gRusssarkb Dyl i' B B KR
1}%‘2 brono- 1, 2, 3, 4- tetrahydronapht hyl ) .. ..B K .
3- bromo- 1, 2, 3, 4- t et aiipchbHimphaxyrenyl .t B KK
: 2-chloro-3,3,-diethoxypropyl 7 B o K
Na 3,3-diethoxypropyl B K
Na b 1-methyl-2,2-diethoxyethyl "B K
Na: ; - 2-oxo0-3-chloropropyl B - K~
Na! ' 1-methy}-3-oxobutyl B . K-
Na { 1-trichloromethyl-3-oxobutyl B' K-
Na : 1-chloromethyl-4-oxopentyl B K
Na, 1-cthyl-2-oxobutyl B - K
Na: ; 2,2-dimethyl-3-oxopentyl B K .
Na 1,1,3-trimethyl-2-oxobutyl B - K’
Va ! 2-chloro-2-nitro-3-methylbutyl "B K
- f 2-chloromethyl-3-chloro-2-nitropropyl - B K
fa ! 3-chloro-3-nitropropyl B " K
i



Yl S
o ethylphenyl

et hyl phenyl
. : 1, 243, 207
thed M 0- n- pr opyl phenyl
Na 36 p-n-propyl phenyl 1,243,207 36
—__0-1sopropyl phenyt
Na . p-t-but W, pheny Method M
Na ot hnvu_nhnnyl
m net hoxyp?r@‘quethyl A Na
Na henyl : A N
methoxyphenylfot:b?’%%ﬁ : B
m et hoxy phethjdromethyl-2-fluoroethyl ' A NaB
p- et hoxyphe R
L A g N
o-chl or OphBh’iy'b- ~trifluoromethyl-2,2,2-trifluoroethyl A Na AA
h :
| Fr)n gm 8:: ggheﬁij/‘lloromethyla 3,3, »3-tretrachloropropyl Na Na
§- br _om)phenyl 2-chloro-3,3-diflucropropyl A Na
br onophenyl . .
" 'Na m *‘F‘EFB?"@S‘]ST?@H‘S?TZ 2-difluoroethyl A Na
\ Na pr-&%ﬂhu?&ﬁml}ﬁﬁ‘ )Huoe:hyl A Na
A Na'* formyl phényl
N Na m f%ﬁmﬂmmm A Na
Na - o- acet yl phe : .
N _ Na (ﬂ&l‘bethoxyethoxymc%l p- acet yl phenyl B Na
A Na p- bl-gicaytiethlogympdhyl-2-ethoxyethyl B : ga-
Na | o-nitrophenyl
p- ni t r ophenyl mrbetho‘xy.ethoxymethyl . Bc: Na ’
p- nit r ophenyl chlorodicarbomethoxymethyl - BC , Na K
- I bromodicarbomethoxymethyl B Na
N - 1-isopropoxy-2,2,2-trichloroethyl A Na*
. 1-sec-butoxy-2,2,2-trichloroethyl - A Na
X 1-isobutyoxy-2,2,2-trichloroethyl A Na
3 1-t-butoxy-2,2,2-trichloroethyl A Na
: : dicarbomethoxyethoxymethyl B Na
f f ) cyclopropyl A Na
: ' + cyclobutyl A Na-
; cyclopentyl A Na
2 cyclohexyl A- Na
cycloheptyl A Na
l-met_hyl-l-cyclopentyl A - Na-
2-methyl-1-cyclopentyl , A Na
3-methyl-1-cyclopentyl S . A - Na
2,2-dimethyl-1-cyclopeatyl - " B




o- car bonret hoxypheny!l
m car bomet hoxyphenyl
p- car bonet hoxyphenyl

40 ., p—

0- car bet hoxyphenyl

p- ear bo- n- pr opoxyphenyl
p- car bo- n- oct yl oxyphenyl o

o- di et hyB&ni nophenyl . 1,243,207
o-di et hyl'amm A
dosdimn- butyl am nophenyl
—mrairethyl am nophenyl

m d™Na&n- pr opy| am nophgyiethyl-1-cyclopentyl
p- diget hyl ami nophenyl
p-nethylethyﬁaninopﬁéﬂﬂmﬂwkquqmmw
p-n¥hyl i sopt opyl ami ppRemy-cyclopentyl
2, 3xgli met hyl phenyl ] -
2, 4-di net hyl pheny|  1.2:2-trimethyl-1-cyclopenty
2, 5-4i et hyl phenyl 5-trimethyl-1-cyclopentyl
2. 6 di met hyl phenyl 275
3, 4-di net hyl pheny|  2,34-trimethyl-1-cyclopentyl
-3, Ngli net hyl phenyl . ethyl-1-cycl 1
2, 3-di et hyl phenyl 1,24 wimethyl-l-cyclopenty
2, 4*%i et hyl phenyl 1-isopropyl-1-cyclopentyl
2, Gadi et hyl phenyl . 1.

2" 4-di - n- propyl phenyPisopropytl cyclopentyl,
2, 84dij - n- p_r.oByI phenylj-methyl 1-cyclohexyl
5- gizhyl - 3- et hyl phenyl :
6-et hyl - 2- et hy| phen);étf'f'ct*'y"1""“"“""3’l
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3-methyl-1-cyclohexyl . Lo

i

Ne 3-methyl-1-indanyl S Tl T
M 3-¢thyl-l-indanyl e e
o 't 5-methyl-1-indanyl
Na . ; 7-methy1-l'-ind‘any1
Na . i
‘ Na *
Na ~ 2,3-diethyl-1-indanyl
Na :

Na ,

Na: oo l . 4-chloro-1-indanyl e . -
Na | 2-bromo-1-indanyl .
Na ;

Na ' i
Na-

Na ' ' 2,4-dipropyl-1-cyclopentyl
Na i

3-isobutyl-5-methyl-1-cyclohexyl
£ : 2-isobutyl-5-methyl-1-cyclohexyl

2,2-dimethyl-1-indanyl
2,3-dimethyl-l1-indanyl -~ & R

3,3-dimethyl-1-indanyl o
* 2-chloro-1-indanyl

3-bromo-1-indanyl
’ 1schloro-2-indanyl
‘ 9-fluorenyl

wwww>>$>>w§_uw_www??-w
A
)



2- et hyl - 4- met hyl phenyl
2- met hyl - 6- n- pr opyl phenyl

4-i soHr op,)((l =3zmethylphenyl . L
- 2 - |y"}:‘:‘: B R s R T N s TP T TR T

-met hyl - 4-t- butyI phenyl
1

1, 243, 207 . 41 Met hod

(i 234tr|rrethylphenyl L B
2,4,6-trinet hyl phenyl B Na _
4,5-tri net hyjgpheny!| 1,243,207 B Bwa 39
, 6-di net hyl —#=ettytphenyt B Na *.
, 5-di net hyl - 4- et hyl phenyl B Na
, 6- di met hyl - 2- et hylphenyl R B g Method —
£, 6-di et hyl - 4- et hyl,gadimeayl-2-isopropyl-1:cyclohexyl B Na
, 5-di net hyl - 2-1 sop B Na.
,3,4,6-tetranet hyI{pa(‘)Po%{]Femm&Lyl' ~cyclohexyl B Na
, 6-di et hyl - 2, 4- di nxs,4u8-paamythyl-1-cyclohexyl ' - B Na
- butyl - 5- |sopropyl 2- met hyl, phenyl B
ent anet hyl phenyl 2-methyl-4-séc-butyl-1-cyclohexyl . Na
, 6-di chl oropheny!  1.(2-methyl-1,2,3,4-tetrahydrofiphthyl ' Na
, 4- di br onophenyl ¢ d d phthy) A Na
, 6-di br omopheny|  1-(4-methyl-1,2,3,4-tetrahydronaphthyl) A ‘Na
, 3, 4-trichl orophenyl, 1.2 A " Na
,4,6-trichlor opheni’/{7 methyl-1,2,3,4-tetrabydronaphthyl) A Na
, 4,5-t ri chl or ophenl4{1,3-dimethyl-1,2,3,4-tetrahydronaphthyl) A Na ' .
2, 4, 6-tribronopheny Na
D, 3,5, 8-tetrachl or olﬁﬁélhwethyl'1’2’3’4'tmahydr°°aphthyl) A Na
PR. 3, 4, 6-t et r abr onmoph¢sBydimethyl-1,2,3,4-tetrahydronaphthyl) A s
pent achl or ophenyl ) A
bent a.br _ormph enyl l-(l,2,7-tnmethyl-l,2,3,4-tetrahydronaphthyﬁ\ Na
2, 4-dinitr opheny.l 1-(4,5,7-trimethyl-1,2,3,4-tetrahydronaphthyfy Na

1-(1,5,8-trimethyl-1,2,3,4-tetrahydronaphthyl)
2-(1-methyl-1,2,3,4-tetrahydronaphthyl)
| 2-(6-methyl-1,2,3,4-tetrahydronaphthyl)
| . 2-(2,6-dimethyl-1,2,3,4-tetrahydronaphthy)
2-(4,4-dimethyl-1,2,3,4-tetrahydronaphthyl)
. 2<(1,1,4,5-tetramethyl-1 ,2,3,4-tetrahydronaphthyl) I
. -(2-chloro-1,2,3,4-tetrahydronaphthyl)
N _ 1+(3-chloro-1,2,3,tetrahydronaphthyl)
g 2-(1-bromo-1,2,3,4-tetrahydronaphthyl)
l-(2-bromo-l,2,3,4-tetrahydronaphthyl)
2-(3-bmmo-1,2,3,4-mhydromphthy1) '
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phenyl - Na

o-tolyl Na

m-tolyl ‘Na

p-tolyl " Na

‘ ; ' o-cthylphenyl =~ o e * Na’
L m-cthylphenyl Na




la f p-carbomethoxyphenyl

i ‘e

2, 6-di ni trophenyl C Na
3, 5-di ni trophenyl C Na
2,3,6-trinitrophenyl C. . Na o
Le&{agnl t rophenyl \Sauany - um
pent ani t r ophém C Na 42
1, 243 207 : 42
Rl.err] - Met hod M 2, 4-di fl uor ophenyl
A Na .. 2, 6-di f | uor ophenyl A
Na éES 5-trifluor ophenyl 1,243,207 A ﬁla,_
A~ rob?‘nenvl A Na
wd 3 g 6-tetrafl uorophenyl : R A MethodNg M
odhent ¥ | uor ophieny! : A 3
3-chkoro-2-fl.uor opheq,y,] propylpheny! A Na
3-chl or o- 4f | uor ophenyl A B Na Na
2- brfono- 4-f | uorophenyﬂ-n-r'mp:v'lphmlfl A Na N
2, 6gi.chl or o-14-f | uor opf g D¥tphenyl A B Na ™
45d|chlor02fluorop A B Na Na
4- b®ono- 3, 5-di f | uoropmebw)ﬂphc“)’l A ' Na
4, 6xdi br ono- 2- quorophe‘gf{ henyl A B Ng Mo
2- br omo- 3, 5-di chl or 0-4%f 1 U rophenyl A B Na Na
3fKuor024r)rE-tr|chharc¢ph'ehF9!1 A Na N
4- ngt hoxy- 2- et hyl phe 1 A B Na - Na
5- brono- 2- net; hoxyphenVi‘"’th oxypheny A g Na Na
‘4- bKoio- 3- met; hoxypheny.hhoxyphenyl A . Na
2-cpl or o- 6- rrEthoxyphenyI henyl: A "B~ Na Na-
3- Bt hoxy- 2- rfet hyi phe MyhosypReas™ B . 5 K M
2- exhoxy- 3- gt hyl phenylehoxyphenyl B - K
2- et hoxy- 6- pr opyl phenyl | BB K "Na
2- Arbomet hoxy- 5- f | uopwgHERIpheny B K
5 fg uor o- 2- net hoxyphe%lmphcnyl B A K
2-acetyl - 4-f liuor ophenyl B - A K Na-
4- &et yl - 2- f liuor ophenyi-chlorophenyl B K N
6- ¢hl or o- 2- net hyl phenyl . B { A Na N
4- Chl or o- 2- ngt hyl phen)f’l'd'k’mpmny B. A N wa
2 &hl or o- 4 rTEEt hyl phenyi-bromophenyl B ' Na
A Na
K ; m-bromophenyl '
[ . A -, Na
K m-fluorophenyl
K. p-fluorophenyl
A Na
K * o-formylphenyl .
" A - Na
K~ m-formylphenyl ,
: A Na
K ' i o-acetylphenyl t
i A ‘Na*
K i p-acetylphenyl
t - A .  Na
K p-butyrylphenyl <
G '
Nt ; o-nitrophenyl
) ' C S
Na : } m-pitrophenyl
' ! o} -~ K
Na ‘ p-nitrophenyl ‘N
Na - o-carbomethoxyphenyl ' ne :
g c . Na'
\a St : m-carbomethoxyphenyl
i C Na’
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Rl err] Met hod M

2-fluoro-4-nmethyl phenyl T
4-f] ToT 63+ mnyl%ﬁ‘ényl R i

43

2- by ono*6- et hyl phenyl
2- br.omo- 6- et hyl phenyl . : Na
3-Hr ono- 5- net hyl phenyl : B
2- Jr'ono- 4-t - but yl phenyl ' Na .
2- ghl or o- 4- |sopr4@pyl phenyl 1,243,207 Na 40
2-gt hyl - 4-f | uoroptrenyt— B Na
2- ifsobut yl - 4-f | dor ophenyl
6- bir ono- 3, 4- di et hyl_pheny! Ry Method EEM
4-chlor o- 2, 3- di net hyl ¢adashegibxyphenyl C Na
4- chl oro- 3, 5- di net hyl phenyl K
4-. chl oro- 2, 5- di net hyI‘E‘ﬁg’prmpm‘yphe“yl C kN
4-¢ Ioro 6- |sopropy1 3- pheny
4:br omo- 3- i sopr opy| - e-SiEethxKmireehepyl F—lg K K
4-cpl oro- 2, 3-di et hyl mﬁm@lammophenyl . F—1 Kk
2-'cql or o- 4, 5- di et hyl phenyl K
4,-6% di chl or o- 2- met hy|qfi@rhptylaminophenyl F—~1 KK
2- chl or o- 3,'4- di net hyl ) henvl F—1 i
4, 6 di br onp- 2- net hyl 'Eeny?ﬁkammp o K
2, 4-di chl or o- 3, 5- di medish-piepyiapiinophenyl F—1 K -
4-@hl oro-2, 3, 5-tri nmet hyl nv.l - w1 K
4-dhl ore-2-ni t ropheny‘f‘X'mgmﬁa“}/"mphenyl =1 K
4-gdhl oro-2,6-dinit rom)ﬁﬂyﬁlethylanunophenyl F—1 KK -
6‘-chlor024d|n|trophe K
3-{1 uor 0- 4- ni t r oph enyq-met}:/yhsopropylammophenyl F—k K :
2- pr chl or no-6-f | uor o- ﬁgmhaf,ﬁﬂ{a@nyl b . K .
2,-_1' brom) 3-fluoro-6- nltrﬁghen yl . K
R , ylphenyl D - K
_ -_j " : 2,5-dimethylphenyl D K
i 2,6-dimethylphenyl D K
A4 3,4-dimethylphenyl o - D K
| 3,5-dimethylphenyl ) D K .
} . : 2,3-diethylphenyl . D K
2,4-diethylphenyl D K -
b 2,6-diethylphenyl "D . K
2,4-di-n-propylphenyl D )
2,6-di-n-propylphenyl D K
. ; 5-ethyl-3-methylphenyl D K
: _
P 6-ethyl-2-methylphenyl D K
P . 2-ethyl-4-methylphenyl D K
’ ' 2-methyl-6-n-propylphenyl D - K -
: 4-isopropyl-3-methylphenyl D K
! * 2-methyl-4-sec-butylphenyl B Na
3-methyl-4-t-butylphenyl B ‘Na
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R err] Met hod M 4-chl oro-5-fl uoro-2-nitrophenyl
E. . K. .. 4-acetyl -2-fluoro-5-nitrophenyl . . = . . eoormrr—
‘. . L - et Vl_ R- hl‘ an A L gy o § . - .4” -..-- _ _ —— e el 3 v.\_ ALY e, .‘M.:-. -
2-f | wor«- 4- propi onyl phenyl E K '
2-fl uoro-4-butyryl phenyl E K
3,.4-di car bonet hoxy- 2, 5, 6-tri bronophenyl B - K
2-acetyl - 4-chl orophenyl B K
4- acetyl - 24xchl or ophenyl 1,243,207 B K 41
4-acetyl -Z-bro v .
od- acepgy!l - 3, 5- di chl or ophenyl A
2=aeety+—- 6- chl or o- 4- net hyl pheny! Ry A M“R% _M
4- chd¥o- 2- pr opi ory| PBgAMimethylpheayt A Na B . Na
2- acegfy! - 6-di net hyl am nophenyl F-1 K. )
4- di gt hyl ani no- 2- meRitanekiahenyl . 1 . . KB. Na -,
4-'catNmqmet hoxy:- 2- di mgt,Ryl.am » en F-1 . .Kp" . .- Na:-:
£- cagbonet hoxy- 5- di %téhﬁgrﬂl%%{r%enyl F-1 Ko T
1421- t - but yl - 3- ni;t r opheptdimethyl-4-ethylphenyl B . B\ger . NaLg
- mefhyl - 4- ni t'r o- 5-i SQPf. 0 B B\ . Na :
12- meg hyl - 6- ni tr 0- 5- i ?gp‘{r;%%é}%%gﬂélmﬂ B ‘Na "~ Y
6-nitro-1, 2, 3,/4-t et r ayeatidwtyprethyiphenyl ~ B BNg - Na -
.2- mK hoxy- 5- niit r 04- propyl.phen B N
2-nifro-3,4,5-trinet ﬁfr‘%ﬂé{%f"%ylphmyl B : Iﬂi - Na
2- et'hyl - 6- et hyl - 4- nigfstddiigRy-isopropylphenyl . B o HNa; - Na.;
4-cl or o- 5-fl wor o- 2- ni trophenyl B. _
2. 3- d! met hoxy[,f)'henyl 2,3,4,6-tetrame%ylphenyl A - lﬂ: - Na_.
2, 65di met hoxypheny!l 3¢ diethyl-2,4-dimethylphenyl A - - BNa. .- Na:
3, 4gdi nmet hoxy-4net hyl phenyl A - Na
3, 5- di met hoxy- 2- met hyktyhéPprisppropyl-2-methylpheayl © A . R0 Na
2, SKQ| met hox.yxi4- Pr OPYJe R pheny1 A BB N
K 2,6-dichlorophenyl .. A .Na
lK : 2,4-dibromopheny! . . A ... Na
® | 2,6-dibromophenyl .. A . Na.s
K 2,3,4-trichlorophenyl - A-. - Na.
K C 2,4,6-trichlorophenyl AL Na.
K 5 3,4,5-trichlorophenyl Dot A - .. Na.
K 2,4,6-tribromophenyl . A .. Na
K . 2,3,5,6-tetrachlorophenyl A - Na
K 2,3,4,6-tetrabromophenyl : . JTEES A. .. Na.
¢ . .
K ’ pentachlorophenyl -~ A -~ .- Na.
K 5 pentabroméphenyl ' : i S “A .- -~-Na.
K - .
: 2,4-dinitrophenyl ';-.C - . Na.z
K 2,6-dinitrophenyl . C.~ :Na
K 3,5-dinitrophenyl Cc - Na,
K . - _
2,3,6-trinitropheayl e C - -.Na_
Na - 2,3,4,6-tetranitrophenyl 2"+ C ;arn- Na
Na peatanitrophenyl LI -Na.:
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R err] Met hod M
m hcet i phenyl :
o-{ropi onyl phenyl.
p-r1 opi onyl phenyl
-gar bonmet hoxy- 5- net hoxyphenyl
2-rar bonet hoxy- 4- met hoxyphenyl B - K
2-tar bonet hoxy-64het hoxyphenyl . .. . L2U43207 B oo il ,2~
2,b-di car bonet hoxyphenyl _ B K
3, §- di car borret hoxypheny! R, ~~ pMehod M
3, #-di car bet hoxypheny it B A K N
2, B- di car bet hoxyphen uorophenyl : B o Kal
2,-B6- di car bonet hoxy pheggydifiuorophenyl B A Ma
2, §- di car bet hoxypheny| i B ' :
3, %-di car borret hoxyph fluorophenyl : B A E§
2, 4-di car borret hoxy- 3, 24.6lisitedrspptagheny | . B LA . Na
2--Car bonet hoxy- 3- met hoxy- 5- net hyl phenyl N E
K.~ 4-carbonet hoxy-25%¢tefiparispheny | ' A g N K
2- ¢ar boret hoxy- 3, 5- di %&Wﬁéﬁ& di net hyl phenyl CE A I
4- ¢ar bomret hoxy- 2, 6- di het hoxyphenyl . K ,
2-'br onp- 4- car bonet hox¥-<tgererfligoppesiybny | A Na
4- ¢ar bonet hoxy- 2- met hgxy- 3- ni nyi "E- A KNa
5- ¢ar banet hoxy- 2- net h%f(x%@g'?ﬁﬁrépgp i;nyl E K
3- Lar bonet hoxy- 2, 4- di 2biome-48Glusregbenykypheny| “E A - N
4-] ndanyl ) A
5-§ ndany! 2,6-d1chloro-4-ﬂuorophenyl: o A A @ |
5-pret hyl'- 4-i ndanyl 4,5-dichloro-2-fiuorophenyl o A-A Nda -
1-jmet hyl - 4-i ndanyl . A jN‘.a C _
6-jmet hyl - 4-i ndany! 4-bromo-3,5-difluorophenyl _ . A Nav2
: ' 4,6-dibromo-2-fluorophenyl _ A Na
' 2-bromo-3,5-dichloro-4-fluorophenyl : A " Na
3-fluoro-2,4-6,-trichlorophenyl A Na
" 4-methoxy-2-methylphenyl A Na h
5-bromo-2-methoxyphenyl A Na -
! 4-bromo-3-methoxyphenyl A Na
i 2-chloro-6-methoxyphenyl A . Na-
P 3-methoxy-2-methylphenyl , B K
' ; | 2-cthoxy-3-methylphenyl B K
| I ‘ 2-methoxy-6-propylphenyl B K °
! 2-carbomethoxy-5-fluorophenyl B K
' 5-fluoro-2-methoxyphenyl B K
: 2-acetyl-4-fluorophenyl B 'K
§ . ' 4—acetyl-2-ﬂuomphenyl‘ B " K
3 6-chloro-2-methylphenyl B Na
4-chloro-2-methylphenyl B Na
2-&ﬂoro-4—mcthy1pheny1 B Na
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R err]
.-4-i ndanyl e A
1- et hyl - 5| ndanyl A 7 Na
2- methyl - 5-i ndanyl A Na
7- met hyl - 5-i ndanyl A Na
6-1- butyI 5- indanyl A Na
4 6. ’ C Na :
157 1,24.?’,207 c N(? 43
lhold, 2-t ggi met hyI 4- ndanyl Cc . Na
1-4+2~+iethyl - 4-i ndanyl R, B. Mgthod M
1, 1; 2, dNat et r amret hyl - 4- uqﬂa;mmlmemylphenyl B B ~ Na
1, %, 5, gt etramet hyl - 4-i ndany| B K _
5, 7- di et hyl- 4- i ndany| #fiuoro-3-methylpheny] : 1B Na
5- chl oNe- 4- i ndanyl 2-bromo-6-methylphenyl A P@ . N:
7ch|oo4|ndanyl o yPheny A Na e
7-br onDd- 4- i ndany| * 3-bromo-5-methylphenyl A M, - Na
6- chl'awo- 5-i ndanyl  ~ . A I‘?a .
1, 7- diet hyl - 4-i ndanyl 2-bromo-4-t-butylphenyl B Na
1,1,7 Na i net hyl = 4-i ndariydhlorwxsopropylpheﬂvl K Lo 4s (1 I ndanyl )phenyl
B Na K Eoe d| C é t-2- enyl)phenyl
K 4- ([err]a d| F% E"ﬁ{‘] Shenyl B N"‘K
| - napFﬂﬂhyI { 2-isobutyl-4-fluorophenyl B A - Na
2- napm hyl B Ns
1(5, 6, 7, 8- tetrahydronapﬁ‘ﬁ’t“f‘i’gf’l'z’4‘d““eﬂ‘ylph‘““’l B A2} K
2- (5, Ua 7,8-tet rahydr Ona}RhfoMJ)dunethylphenyl . B )2 K
3-(2-gpt. hyI 4- pyr onyl) _ . * B Na.
3- qui n0| yl i 4-chloro-3,5alimpethylphenyl . ‘ . B K
Na -y 4~chloro-2,5-dimethylphenyl ~ B .K
Na: - 4-chloro-2,6-dimethylphenyl . B - K
Na B “4-chloro-6-isopropyl-3-phenyl B Na.
Na 4-bromo-3-isopropyl-6-methylphenyl - - B K
Na 4-chloro-2,3-diethylphenyl B - K-
Na . N 2-chloro-4,5-dimethylphenyl B . K
Na - - A4,6~dichloro-2-methylpheny! B : K-
N 2-chlore-3,4-dimethylphenyl B K"’
K 4,6-dibromo-2-methylphenyl * . B K
K . 2,4-dichloro-3,5-dimethylphenyl ‘B &
K 4-chloro-2,3,5-trimethylphenyl B . K.
' . K - 4-chloro-2-nitrophenyl , - B X -
K : 4-chloro-2,6-dinitrophenyl 'B K
K"’ 6-chloro-2,4—dinitroplieny] B K
X | - 3-fluoro-4-nitrophenyl B K-
Na , i 3-chloro-4-fluoro-6-nitrophenyl ' e B . K-
Na 2-bromo-6-fluoro-4-nitrophenyl E K’
Na ¢ : 2,4-dibromo-3-fluoro-6-nitrophenyl . B . K



4- qui nol yl

1, 243, 207
Method . .. M. !
i s
~ LS K
K
K 5(1, 4- napht hoqui nonyl )
‘ Na Q- (1, 4- napht hoqui nonyl ) , o5
Na 4- (coumari nyl)
K 44 S-(coumarinyl) i _1’243’207 i _ __44'
K 6- (counarinyl) '
K 3-thi anapht henyl R, _ Method M- B -
4 thi anaphtﬂg-nXloro-S-ﬂuoro-Z-mtrophenyl o E ‘K“, —B
- phenazi nyl .
K 4-acetyl-2-ﬂuoro-5-mtd6phe2y~lphena.zi nyl E K
K an non B
"4- (6- et hyl( qui ?-)bromoy f?uorophcnyl E K
K 2(- 42m$rb¥lpeupioﬂﬂ;bh¥ﬁy) : K .
; K 1-fluorocnyl A
"2-fl uor enyl 2-fluoro-4-butyrylphenyl " E . K A
| 34-d1c§:bélm§hoﬂﬁ@§'w§b%uoﬂﬁbﬂ§ﬁ| ) K .
Na ' . 7-(1, 2- naphthqu|nonI)
Na 2-3C=tyl-4-ch1°rophenyl : 3- ant hr aqui nomﬁ K
; Na cdry? 9 Ut He st . . . B K
F K éi-ISOC]UI no %@ L ' ,
‘3 K 4¢u®azamm@ﬁzqﬂloxolyl) . B . K
B K é?_ xol yl) .
B K. 2@{ 1‘3% dx OII'O enﬁ . A . Na
B K 24aee(t3$64fﬁb:b54lméﬂ;yﬁah&y8 t et rahydr onapht hyla . Na
C Na ( 8-t et rahydronapht hyl )
c Na 2-(1% EE Tn1) 'Ip’°§‘°@'1p7‘°’§ t et r ahydr onapht hyI ) A N Na
C Na 2-acetyl-6-dimethylaminophenyl . F=1- K
4-dimethylamino-2-methylphenyl : . . F=1 K
4-carbomethoxy-2-dimethylaminophenyl SR F—1 K
_ 2-carbomethoxy-5-dimethylaminophenyl _ - F=1 K
| ; . 4-t-butyl-3-nitrophenyl ' B Na
2-methyl-4-nitro-5-isopropylphenyl B Na '
2-methyl-6-nitro-5-isopropylphenyl B Na
6-nitro-1,2,3,4-tetramethylphenyl " B "Na
2-methoxy-5-nitro-4-propylphenyl B - Na -
P 2-nitro-3,4,5-trimethylphenyl B .. Na.
' 2-ethyl-6—metﬂyl-4-nitrophenyl B’ Na
4-chloro-5-fluoro-2-nitrophenyl .B Na
. 2,3-dimethoxyphenyl A " Na
2,6-dimethoxypheny] - A Na
3,4-dimethoxy-4-methylphenyl A - —-Na
3,5-dimethoxy-2-methylphenyl A  Na
2,5-dimethoxy-4-propylphenyl A Na
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48 R err]
M—-.....L 3.nethyl-5.6,7, 8-tetrahydronaphthyl) . (
m bl ‘ ‘ . . PI1L ITYT} » ., -~ “ ‘ “
Na 2 (5- et hyl - 5 6 7 8-t et rahydronapht hyl )
Na « 2- (4, 4-di met hyl - 5, 6 7, 8-t etrahydronapht hyl) E K
1-% 4, 8- di et hyl - 5 6,7, 8- tetrahydronaphthyl) ‘E K
2- (1, 6-di net hyl - 6‘27 8-tet rahydr onapht hyI ) 1,243,207 E K 45 -
224 6-tri nﬂt‘h | -6 B8=tetrahydromaptttyt) ; g= €
1(2,4,7tn‘ﬁy|-5678tetrahydrona t hyl) E - K
943" 4 M- trinethyl -5, 6,7, 8-t etrahydronapht hyl) f Mehod ) M
2 (T, bqg—rri met hyl - 5, 6, 73,8diétRiy-abylitecmipagihy | ) E A K Na
2-(3,4,6-trinethyl - 5678tet ahydr gnapht hyl ) E - K
B.(3.4K-trimethyl-5,6, 7k ?i‘ﬁéﬁ?’gnapht hyl ) E A g Na
2-(3, 4K7 trimethyl-5,6, 7m.§¢c ;,Jn?]\hydronapht hyl )" E B Kxk-
2-(1,4,-trinmethy}-5,6,7,8-tetrahydronapht hyl) E . K
1-(l,2K4-triethyl-5,6,7 ‘BP’?MMHronapht hy1) E B K K.
2- (5588 -tetranet hyl dwvitrechgt r ahydr onapht hyl ) - E . B Kk
3- br ond- 2- propi onyl pheny %Pr@pl yihebfl E K
4- br ongp- 2- but yryl - 3, 5- dlm{bh'ywmthomhenﬁ B ' B "KK.
2-i sopropyl - 4- | sobutyrylyd -RRERY; B g Na. g
2- chl & o- 6- | sopropyl - 3- rret%ggF rop’{x%hcw B- B Na K.
2- acetyl - 5-di met'hyl am nqmiemydthoxy-&methoxyphenyl . FF1° B NaK
g ]?ﬂmom hoi y- - met hoy z”s-J‘wf& I 2 B Ng K
3-fur % ) 3,4-dicarbomethoxyphenyl B - B KK
3- carbbnet hoxy-2, 4, 6-tri n| t rophenyl B K-
2- (1,Me napht hoqui nony| ) 3*dicarbethoxyphenyl - B B kK
2- di et hyl ani noét hyl 2,3-dicarbethoxyphenyl Fi g K k:
2-di %tykam noet hyl F-i - K,
-2- di igsopr opy!l ami noet hy| 26-dicarbomethoxyphenyl F-1 B - KK
? di ;(n pr opyl )am noet hyI24_dlcm,emoxypm,_nyl - F-i . g KK
1 K S-dmrbomethoxyphenyl ' ' B K~
1 K 2,4-dicarbomethoxy-3,5-dimethylphenyl - - B K-
) Na 2-carbomethoxy-3-methoxy-5-methylphenyl E ‘K.
N . . 4-carbomethoxy-2,6-dichlorophenyl E K-
Na 2-carbomethoxy-3,5-dimethoxy-4,6-dimethylphenyl "E K
Na 4-carbomethoxy-2,6-dimethoxyphenyl E - K.
Na 2-bromo-4-carbomethoxy-6~methoxyphenyl " E:.. K
Na - 4-carbomethoxy-2-methoxy-3-nitrophenyl ."E. K-
Na " 5-carbomethoxy-2-methoxy-3-nitrophenyl E K
Na . ' 3-carbomethoxy-2,d-dinitro-6-methoxyphenyl E ' K
Na 4-indanyl A 'Na -
Na 5-indanyl - A - Na
Na 5-methyl-4-indanyl A Na
Na 1-methyl-4-indanyl ' A - Na©
6-methyl-4-indanyl A ."Na.

Na
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4-quinolyl

49 R[ er r]
Mo e m.emxw,m nqgwyl o TG
{ =TT St hy LA O RT “(")pyl E—— —
3-dii sopropyl ai ni nopropyl F-1 K
3di but yl am nopr opyl F-1 " K
..(2 i m dazol i no) et hyl F-i K
- (2-i m dazol i ) pr opy! 1,243,207 F-i K
2- pi pcri di noct RyT . ) F H
8- pi peri di nopr opyl R, , F' Methodd M
P- pyrrolidinoet hyl ' £ -
$- nor phol i nopr opy| 7-methyl-4-indanyl .F A H Na
3 t hi onor phol i nopro F A N
P-(1, 4,5, 6- tetrahydropyryl m |ﬁo)et hyl - F-i Na
2- (N- et hyl ) pi per azilastghs-inianyl F A H Na
8- N but yl pi perazi nopgro L .. F ' H
?- (2, 5: di met hyl pyrr%l"? yhoigesy | F-i A g Na
p-azi ridi noet hyl 7-methyl-5-indanyl F-1l A K .Na
2-di i sobutyl am noet hyl B Na
3. d! met hyl ani nopr opytt-butyl-5-indanyl \ B A Ng Na -
$-di -(n-propyl)am nQFﬁ:cﬁtHédxyl-S-mdanyl A ¢ K N
£-t hi-onor phol i nget hyl C * Na
P- (4- et hyl pi peri di Agydmesil-4-indanyl C 'C Na Na
byr r ol i di nonet hyl et . F-1 K
bzi ri di nonet hyl 11,2 trimethyl-4-indanyl 1 ¢ g M
2- 1 mi dazol i no) met Myll2-triethyl-4-indanyl F-1 B K K
(1, 4,5, 6-tetrahydrogryim di n t hyl F-1 K .
{pyrrol i dononet hyl g J}tme&g'l@m&ﬂ 1 3 k ¥
{pi peri di nonet hyl 1,1,5,6-tetramethyl-4-indanyl 1 B K K.
{nor phol i nonet hyl F K
t.hi emor phol i nomet hy|%7-dimethyl-4-indanyl ‘F B H K
5-chloro-4-indanyl A Na.
7-chloro-4-indanyl A Na
7-bromo-4-indanyl A Na
: 6-chloro-5-indanyl A Na.
1,7-dimethyl-4-indanyl B K
1,1,7-trimethyl-4-indanyl B K.
; 4-(1-indanyl)phenyl . B K.
S . 2,4-(dicyclopent-2-enyl)phenyl B - K
i
| 4-(0.a-dimethylbenzyl)phenyl "B K
L 1-niaphthyl B Na
f 2-naphthyl "B Na
P 1(5,6,7,8-tetrahydronaphthyl B Na
. . ~ 2(5,6,7,8-terrahydronaphthy) B Na
b 3-(2-methyl-4-pyrony) B MNa
3-quinolyl F—1 K
F-1 K
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K

Met hod M 3-aziridi nopropyl C
|.).am no- 2- propyl L e R KL
2-di et hyI am no- Lm\ll i
3- pyrrol I di no- 2- propyl F-1 KT
3- piperi di no- 2- pr opyl F-1 K
3-di et hyl ami no- 2- pr opy! F-1 K
3-nmrphol i no- 2- WODVL 1,245;20F K 47
3-di - (n butyl)?m‘ncﬁ_ -0 . - 1 K
3Mﬂhndzt hylvami no- 2- pr opy! R, F-1 K Method M
rTorgi+e- 1- propyl E.] K
2- QV(n b §/I ) am no- 1- pr quumolyl C F-1. K F—1 K
2 #hi onorghol i no- | - propyl ' F-1 K
ész i mi dazol i no)-1 - propy'ﬂ'qumoxyl F-1 . K F—=1 K
1, 4, SIYit-etrahydropyrlmugbmo) 2- propyl - k-1 K F=-1 K
2 Acet ampgoet hyl B K .
2- but ryam doet hyl, 8-quinolyl B K F-1 K
3-‘pr opi offa_m dopr opy! 5-(1,4-naphthoquinonyl) ‘B K B - Na
3-.acet anjygdo- 2- pr opyl| i B K _
2-(€1cet am do- 1- pr opyl 6-(1,4-naphthoquinonyl) "B - K - B Na
2- net hyW¥et hyl am no) et hyl ool B K C K-
2¢(nmeth but yl ani-no) et hy IHcoummnY) B K
ZC( et hyl'l%opr opyI am no) etSHSOIumnnnYl) B K- C K
2Get hyl biat yl am no) et hyl B K :
3g met hy| pr opy! ani no) pr opy 6]'(°°"mamyl) B K ¢ K
3- et hyl i*sopr opyl am no) prcplyiknaphthenyl / B B ;] Na
'3 (net hgl-et hyl am no) - B K _
- (et hyl but yl ani ho) - 2 préf d@%/“"’h‘hm"l B K B Na
- met hyK (et hyl ami no) - | - pngAhzinyi B K F~1 K
B ; o
K ' : 2-phenazinyl o - . F—1 K
A N — 2-(anthraquinony] | '
- quinonyl) B Na
A Na ; 4-(6-mcthylqui ' '
‘ o ylquinolyl) : F—1 K
A Na 2(-4-methylqui v L
. ylquinolyl) _ : F—1 K
A Na ;' l fluoroenyl . -
- y! A Na
B K
+  2-fluorenyl A Na
B - : -
K , 6-1,2-naphthoquinonyl) o . B . Ma
8 . 3 :
K 7-(1,2-naphthoquinolyl) B Na
3
K 1-anthraquinonyl B " Na
} :
K i 7-isoquinolyl ’ ' - F=1 K
b
Na - 8-isoquinolyl : F~1 . K
~ Na | 4-(1,3-benzodioxolyl) B K
Nd S 5-(1,3-benzodioxolyl) | B K.
Na ' 3-(4-pyronyl) 't B K.
Na " 1-(3-methyl-5,6,7,8-tetrahydronaphthyl) - c Na
-1+ o ’ . "
K- | 1-(4-methyl-5,6,7,8-tetrahydronaphthyl) c Na
-1
K 2-(1-methyl-5,6,7,8-tetrahydronaphthyl) C Na



2- (met hyl but ykam no) - 1-propl B K
51

1, 243, 207 51 Rerr]
Method ..M . 3- |mndazol o 2 propyl o i
B o S ORI L) I e i v 1 i . mrron i o
F- B . _ 3- pyrrol 0- 2- propyl
F-3 . K - 3-t hi onor phol i nol - 2- pr opyl
F- K 3- net hyl) pi pera2| no- 2- pr opyl F-1 K
2-'Qi peridino-1-p : F-1 - K
2- for phol i no- 1- ,ru—ggyl , 1243207 -k ¥ 4
2- (IN-et hyl ) pi per azi no-1 - propyl F-1 K : e
3- ({2-i m dazol i no) - 2- propyl . R, © F-1 Methd M
32(12 (g glr gg;:‘g’;fr: P\g“l pgb%&fﬁ‘%78-tetrahydronaphthy1) . E_ . S« K Na
2- (IN- met hyl ani | i no) et h3-{4-methyl-5,6,7,8-tetrahydronaphthyllC Na Cc Na
2- (IN-et hyl ani | i no) et hy y K
2- (N-i sopr opyl ani | i no) %fsﬁmﬁthyl'gf’m tmfhydmnaphthyl? K ¢ Na
2- *N- n- propyl ani | i no) eI-tly}l-dxmethyl-5,6,7,8-tctrahydronaphﬂ1yl) B E K"K
2(N—n butylanlllno)etEI . C K
g E?\H soErlopyI ?nl I l) nc2)) Zl(lgﬁpdhhethyl-S678—tetrahydxonaphthyl) o E K CK ..
N- met hyl ani | 1 no K
3- (;%N- ct hyl ani | i no) 2. pfgﬁygtmnethylé678-tetrahydronaphthy1) F-1 E g K
g gﬁ n- Plﬁt |y| an: i n;))l 21 @rmlmmyx-s,e 7,8-tetrahydronaphthyl) F-1 g K. X,
met hyl ani l i no) -1 - -
K1 2-(N-n-propylanil Fﬁd}ﬁ-m&hﬂﬁﬂ&mﬂab}'ﬂmﬂapﬁhﬂ) FE1 K K-
é_ giN’ ct Ré' ani '2' B;? P{)F%Phs 6-trimethyl-5,6,7,8-tetrahydronadhittyl) K 3;:P51’5~:r ol :\jg'xé‘opr opyl -
3- E’)yr rol opropy4 : 2—(346-tnmethy1- ,6,7,8-tetrahydronélsbdz‘yl) Na E K

2-(3,4,7-trimethyl-5,6,7,8-tetrahydronaphthyl) K .
: 2~(1,4,7-trimethyl-5,6,7,8-tetrahydronaphthyl) E - K
1 ; 1-(1,2,4-triethyl-5,6,7,8-tetrahydronaphthyl) E K
: | 2-(5,5, 8,8 ,-tetramethyl-5,6,7, 8-tctrahydronaphthyl) E K-
' 3-bromo-2-propionylphenyl . ... E K
4-bromo-2-butyryl-3,5-dimethylphenyl ' B K-
2-isopropyl-4-isobutyryl-5-methylphenyl B | Na.
2-chloro~6-isopropyl-3-methyl-4~nitrophenyl B - Na
2-acetyl-5-dimethylaminophenyl _ © - F=1 - Na
, 2-carbomethoxy-5-methoxy-4-nitrophenyl B KT
‘ 2-furyl | o E Na
! 3-furyl o _ B - K
; 3-carbomethoxy-2,4,6-trinitrophenyl ' B K -
' 2-(1,4-naphthoquinonyl) o B - K
2-dimethylaminoethyl | F—1 - K
3 2-dibutylaminoethyl T - R
2-diisopropylaminoethyl o o -1 K
‘ 2-di(n-propyl)aminoethyl ol s o Bl K
. “




2-i m dazol oet hyl F-1 Na 2-norphol i noet hyl
F-1 Na 2-azeti di noet hyl
1, 283, 207 o et A
Rerr] S Met hod M
azet i di nonet hyl F-1 K
2- pyri dyl met hyl _ : B Na
HMLUMﬂh 4 1,243207 B Na
4-i m dazol yl met hyd ) - 122 Net
FEOoRL pheMyl i mi dazol yl ) et hyl R B Metl M
B 2 .
pat hali mﬁ t hyl B
3-(N-methyl ) pyri dyl 2-dicthylamtinoethyl F-1 FKkl K
N- I ridyl . F-1 K
Z@ et Ny ) pyridy 3-dicthylaminopropyl . FN-é K
gyl N A
crotyl “*« 3-diisopropylaminopropyl A FMa ~ K
E but ergl -yl _ ) A Na
- pe nt en- 1- y| :: }dibuxy]amxnopropyl A : F‘Né K
- pent €h- 1-yl 2-(2-imidazolino)ethyl A F  k
8-penten-2-yl B . K
g- penten-5-yl » 3-(2-imidazolino)propyl B Fiel K
-methf -3-buten-1-yl 5 . o B FK H
8- met hgl.- | - but en- 3-yl Z-pipendinocthy B K
5- hexen- 2-yl 3-piperidinopropyl B, FK H
1- hexeR-3-yl ’ : B K
4- hexeg- 1- y| L 2-pyrrolidinoethyl B FK H
1- hexen- 4-yl 3:morpholinopropyl B FK H
2- hexdh- 1-yl : . B K
2_‘ hex 31_ 4- §;| ._ 3-thiomorpholinopropyl _ B FK H
3- hexeh- 2-vyl - 2-(1,4,5,6-tetrahydropyrimidino)ethyl C FNA  Na
3- hexg&n- 1-yl ’ ' C Na
o 2-(N-methyl)piperazinoethyl) ) : S F . H
K
_ 3-N-butylpiperazinopropyl o o F . H
K. : '
: 2-(2,5-dimethylpyrrolidino)ethyl F—1 K
K )
2-aziridinoethyl F—-1 K
K . 2-diisobutylaminoethyl B Na
N
2 3-dimethylaminopropyl B, ‘Na
Na
. 2 3-di~(n-propyljaminopropyl B . A . K
N ; 2-thiomorpholinoethyl c Na
K :
2-(4~methylpiperidino)ethyl C Na
Na pyrrolidinomethyl - F—1 K .
K-
aziridinomethyl ) F—1. 'K
K. ' . .
(2-imidazolino)methyl - " F—1 K
(1,4,5,6-tetrahydropryrimidino)methyl ’ F—1 . K
K :
pyrrolidonomethyl . F—1 K-
X, piperidinomethyl ' . . F=l K
K ' .
morpholinomethyl -, ' S 3 K
K . .
thiomorpholinomethyl . L - B - H .




4- et hyl - 3- pent en- 2-yl Na
2- et hyl - 4 pent en- 2-yl K
4.neihbyl - 4- pent en- 2- yl e K -
1, 243, 20T T . e i
22d|néthyl 3buten1y| D K
2- hept en- 1-yl . ' D - . K
4-hepten-1 -yl ' - B Na
6- hept en- 1.yl . : : _ - B Na
1- hept en-4-yL__ 0 1,243,207 g Na. st
2- hept en- 4-yl : "B Na o
2- et hyl - 3- hexen- 2-yl ' R, - B Mexhod M
2- et hyl - 4- hexen-Z3 : B N -
2- met hyl - 4- hexen- 63%/2'1m“hm’mopy1 B IEZ K >
2- met hyl - 5- hexen- 2:3ydi-(n-propyl)amine-2-propyl . E. [ 1 K 3
2- met hyl - 5- hexen-3-yJ, .« . | . F Na
2- et hyl - 5- hexen- 4 2ficthylamino-1-propyl . | F NnEF- o, K 3
3- et hyl - 2- hexen- 4'3§ﬂ|yrrolldmo-2-propyl ' - F M, 3
3- net hyl - 3- hexen- 2 " F Na ) :
3- net hyl - 4- hexen- 33;x=|lpeﬂdm°-2-prowl F NF—-1 K :
3- net hyl - 5- hexen- 3y 2 \ " F-1 _ :
2, 2- di met hyl - 3- penten"'ti’m’nfno propy: F-1 & ! K
2, 3- di met hyl - 2- pent3amirgholjdo-2-propyl F-1 NeF—1 K
2, 4-di nethyl - 1- pent,e F-1
2, 4- di met hyl - 1- pen%'ed;ln (n:jfb “g(?lj‘)“m“‘“"’ ropy! F-1 m}—l K
2, 4- di net hyl - 2- pent3atimefhyjamino-2-propyl _ B NF—1 ° K
2,2,3-trimethyl-3- yx}ygai-d%-o_)ﬂpmpyl B I\Il‘_a_l- X
2-di(n-butyl)amino-1-propyl _ : F—1 'K
2-thiomorpholino-1;propyl o F—1 K
2-(2-imidazolino)-1-propyl o _ Fa1 K
3-(1,4,5,6-tetrahydropyrimidino)-2-propyl Fl K
2-acetamidoethyl ' . B K -
’ 2-butryamidoethyl , B K
3-propionamidopropyl B K
3-acetamido-2-propyl B K
2-acetamido-1-propyl B ’K
2-(methylethylamino)ethyl "B K
2-(methylbutylamino)ethyl - B K
2-(ethylisopropylamino)ethyl B K
2-ethylbutylamino)ethyl B K
3-methylpropylamino)propyl B ) 4
3-ethylisopropylamino)propyl Y —— B K
. 3-(methylethylamino)-2-propyl B K
3-(cthylbutylamino)-2-propyl "B ‘K
2-methyl(ethylamino)-1-propyl . B K-
B K-

2-{methylbutylamino)-1-propyl



4-octen-| -yl B Na
| - octen- 3-yl B Na
1- butyn-3-yl A Na o
1= el - e A.. N e e e
2-but yn-1-yl S A Na : 54
1, 243, 207 54
R érr] Met hod M 1- pent yn- 3-yl
A " Na 2- met hyl - 3- but yn- 1-yl A
3- 8t hyl +{L- pent yn- 3-yl 1,243,207 B B5ia
2- hexyn-1-yl - B Na
TofexyM 3-yl | R, B MethodN@ M
2, 3-di | - 4- pent yn=3=yl B Na—
5- met hyl - 3- hexyn- 2-yl 3-imindazolo-2-propyl B B Na K
3=lnet I - 3- hexyn- 3-yl . B Na g
3_;let hyl - 3- pent yn- 3- | Y-azridino-2-propyl B F Na
2- et Nyl - 3- hexyn- 2-yl| 3.pyrrolo-2-propyl C F—INa K
FHnet gyl - 1- heptyn-3-yl_ . . C _Na '
2- . 4- di_ret hyl - 5.-_ hexyn- Sz:lpxpmorphohnol-Z-propyl C F lNa K
2.2, 3% ri met hyl - 4- pe Nt3YR=nfehiyl)piperazino-2-propyl C F—iNa K
3t oct ¥n- 1-yl cC - Na
21_ oct X';_ 1- ¥| | 2-piperidino-1-propyl - C F—lNa K
3*octPn-2-yl . 2-morpholino-1-propyl C F—iNa
benzyk . . L A Na
o- chl or obenzyl. 2-(N-cthyl)piperazino-1-propyl A F~INa K
g‘* gt‘”ﬁr 0 2‘;2 ; |y| 3-(2-imidazolino)-2-propyl ﬁ' F—l$ K
®P 2-(2,6-dimethylpiperidino)ethyl B K
1 : _ :
K : 2-di{n-propyDamino-1-propyl : ' F~—1 K
! .K' : 24(N-mcthylanilino)ethyl C Na
K : 2-(N-cthylanilino)ethyl B K-
l K 2-(N-isopropylanilino)ethyl B K
K 2-(N-n-propylanilino)ethyl . -, B K-
K 2-(N-n-butylanilino)ethyl . C K
K ) 3-(N-methylanilino)propyl - - Q K
K 3-(N-isopropylanilino)propyl Cc K
K 3-(N-mcthylanilino)-2-propyl Cc - K
K ,, 3-(N-cthylanilino)-2-propyl F—1 K-
K 3-(N-n-butylanilino)-2-propyl F—1 . K
I; ' " 2-(N-methylanilino)-1-propyl F—1 = K
K 2-(N-n-propylanilino)}-1-propyl . _ . F=1-. K
K 3-(N-ethylanilino)propyl F—1 K
K : . 3-pyrrolidinopropyl F—~1 : Na
K ‘2-pyrroloethyl . _ ' 27w Feel Na -
K 3-pyrrolopropyl o T T F=1 Na.
K 2-imidazoloethyl - - F=1 " Na
K : 2-morpholinoethyl ' + . F=l Na
L 2-azetidinoethyl _ . F—1 ' K~



m et hyl benzyl B Na
p- et hyl benzyl B Na
o-nitrobenzyl ... R O |G —
m nitr ! beHZ'%Lw . el e - K BRI i
o- met-hyexybenzyl C K
p- et hojybenzyl C K.
m.acet §l benzyl . B K
p- but i I benzyl 52 ' B K
o- car bdnet hoxybenzyl 1,243,207 p Na
1, 243, 307 ' : ‘55 Rerr]
Met hod "M * p-carbo- bo-the butoxy)benRyl Method M
B Na o-fl uorobcnz A
Na Qélmqhm"(':imhr%:t hyi ani nobenzyl =1 K
F-i ; K 2-pyriBylmitayl - B Na-
~~~~~ ~ g | K prdi Eﬁlp I agnlnober]zyl F :
B~~~~'~% ~~~~~ ~~~~~B N benzoh¥¥X i)/i““ v B Na
B S Na t nt yI B 4-imidazolylmethyl Ba Na
choi esticryl L. B . Na
2-fur .y_|: met hyi 2-(N-phenylimidazolyl)methyl D B Nua
2- pyri gyl met hyl hthahmxdomethl . F g ’@
[ 2, 2-dinTt hy'I 1, 3- di oxol onI 4-yl] - rret hY1l B
BN ' , ' & WE“MME di no) nct hyl F—1 - K
B Nai (4-im dagzgl ¥
F-i K 1-i ndanyqSJ WFJ 4 =1 K
B ] Na allyl 2- i ndanyl riet hyl A Na
B Na phthallm gnet hyl
F-1- K pyri dycr(ré%t hyl A Na
F-i - K: _ By nmearssbuesh-ityiese procedures but substitutings R7SH {\,gr
R2CH, jt he fol | owi ng ' 3 _ corrpounds are prepared.
CH- Cl 4CO- NHB4, penten-l-yl A N
B DR 4-penten-1-yl A Na
3-penten-2-yl "B K.
| 1-penten-5-yl - - B~ K.
2-methyl-3-buten-1-yl , B K .
. 3-methyl-1-buten-3-yl B K
;: 5-hexen-2-yl B - K -
1. I-hexen-3-y1 B K
i 4-hexen-1-yl i B K-
: * 1-hexen-4-yl - B K -
P 2-hexen-1-yl ‘B K
P 2-hexen-4-y1 B K
3-hexen-2-yl C -Na-
_! 3-hexen-1-yl C Na
:!' . _2-methyl-3-penten-2-yl C Na
: 4-methyl-3-penten-2-yl c . Na.
i 2-methyl-4-penten-2-yl . D - K
' 1 ' 4-methyl-4-penten-2-yl - D K.




.0-CG S R7 R7 Met hod
A Na O-tolyl

- i AN 53
—

p-tolyle - e
o- et hyl phenyl
m.et hyl phenyl

p-et hyl phenys, ' B '
55 — » . L 203 WY L
b6 M - Rer] | | Met hod M
_'g;-!q—g-ge.pyl phenyl R,, . g Method ¢ M
ropyl phenyl PP " RS B K
p- | qu{ opy! phe‘nyl 2,2-dimethyl 3-;buten 1-yl = D K K
p- bUE%/m phenyl : 2-hepten-1-yl B D Kk K .
p-t yl phenyl B K
p- segq butyl phenyl  #bepten-1-3l B B g M
met hyl phenyl  6-hepten-1-yl B B K Na.
3, 5- danet hyl phenyl B K .
2, S-ﬁj et hyl phenyi  l-hepten-4-yl B B Na
3- met Ayl - 5- et Ayl pheydepten-d4-y1 B. B K Na
P- meghyl - 5- |sopropyl phenyl B K
{4-t-butyl - 2-i sopr opyd® exen-2-yl B~ B k Na
'o- ¢ or opheny| g 4-hexen-2- B- . " Na
m ChgOF ophenyl 2-methyl-4-hexen-2-yl B B N Na
p- c%or Ophenyi 2-methyl-4-hexen-6-yl B B  Ng Na-
o- b™ermopheny| ! ' B . Na
m bmm)ph enyI H 2-1.n‘cthyl-5-hexen-2-yl B - E Na K
p- br onophenyl: 2-methyl-5-hexen-3-yl B F ~Na Na:
m f Naor ophenyd B Na
N 2-methyl-5-hexen-4-yl ' F Na -
. _ N _
- , 3-methyl-2-hexen-4-yl - F Na -
. 3 3-methyl-3-hexen-2-yl F . Na.
. .K 3-methyl-4-hexen-3-yl F Na
K - 3-methyl-5-hexen-3-yl ' F—1 - Na
X 2,2-dimethyl-3-penten-1-y1 _ F—1  Na-
- ,{ 2,3-dimethyl-2-penten-4-yl - . F—1 .. Na .
K t 2 4-dimethyl<1-penten-3-yl ' F—1 - . Na .
X ; 2,4-dimethyl-1-peaten-d-yl . . - F—1 Na.
- f 2,4-dimethyl-2-penten-4-yl B .. Na
X 2,2,3-trimethyl-3-buten-1-yl " B... Na
2-octen-1-yl B .. Na
Na. ) o N
4-octen-1-yl ~ B:. .. Na
Na- . _ _ :
1-octen-3-yl B. Na .
Na '
propargyl A .Na
Na '
- 1-butyn-3-yl - A .Na .
X | 1-butyn-4-yl A - Na.
' 2-butyn-1-yl - A .. . Na,



| uor ophenyl B Na
- di chl or ophenyl A Na
d| chI orophenyl . e A Na . ..
Ay nlll s R s ".'-"""!'.:-“i;ﬁ'-'!'--‘-" S . . )
rons- 3- chl orophenyl A Na
, 5-trichl or ophenyl A Na
, 5-trichl orophenyl A Na
- di br omophenyl A Na
- di br onophenyk, - - 1.243.20 A Na 54
, 5-t ri br onophesyt 243,207 A Ne: L
_ 1 243,207 _ 57
{ er r] : , ' Meth8d .M 4- chl Y94 ey pheny!
B Na 5- chj. ﬁcﬁﬁn@ﬂmt hyl phenyl _ . A Na = B
Na * 6-chl or o- 3- net hyl phenyl _ B Na
43 chl or o- 3- et hyl phen%rv‘“hym‘b“‘yﬂ‘ w i B A RN
33 chl or o- 4- met hyl phenynenyt-1-pentyn-3-y1 B Na
6% chl or 0- 3-i sopr opyl pheny y B Na
44 br ono- 3- et hyl pheny?-hexyn-1-yi B B NaNa
23 br ono- 4- net hyl pheny]_ 3y B
53 br onp- 2- net hyl pheny1 hexyn-3-y B B @a
24chl or o- 3, 5-di net hyl Méimytll'lyl-‘l-pentyn-}yl B B KNa
41chl-oro- 2, 5-di net hyl B K
5ichl or o- 2, - di net hyl p enS -3-bexyn-2-y1 o B B KN
4} 6- di ¢hl or o- 3- di net hy4nphgRHexyn-3-y1 A B INR
21 4- di chl or o- 3-di et h n A Na
2} 4- di {1 uor ophenyl %"B’tﬁ'&/“m‘:"ﬂ . B Ng Na
of trifluoramet hyl phenyinethyl-3-hexyn-2-y1 -A - ¢ Na Na -
r‘*trl f . uor ol met hyl phenyl A Na
g-trifluoromet hyl phen@rfﬂﬁhyl' ~heptyn-3-yl A C NANa
3 : ,4-d|methy1-5-hexyn-3-yl € Na
Co ' . 2,2,3—tnmethy1-4~pentyn-3-yl C "Na
3-octyn-1-y1 C Na
2-octyn-1-yl c Na
' 3-octyn-2-yl € Na
1 benzyl A Na
. o-chlorobenzyl A Na
: m-chlorobenzyl - A Na -
p-bromobenzyl A Na
" m-methylbenzyl B Na
p-cthylbenzyl B ‘Na -
; o-nitrobenzyl (o] X
, - m-nitrobenzyl C X
iy
‘ o-methyoxybenzyl c K .
p-ethoxybenzyl c K
m-acetylbenzyl B 'K .
p-butyrylbenzyl B K-
b | | o-carbomethoxybenzyl B " Na



m met hoxyphenyl C Na
p- met hoxyphenyl C Na
o- et hoxyphenyl L C Na
m et hoxyphemyl_ ., - C e Na
p- et hoxyphenyl C ~Na -
p- pr.opoxyphenyl _ : C ~Na
p~sbut oxyphenyl o -C Na
- i.sobut oxypheny _ C Na 55
Mhyf‘phenvl 1243207 S Na
frtig@t ho 3- net hyl phenyl ' C . Na
ggmg_l met hyl phenyl ' R, C Method M
chzyt 43, 207 N 58
b a
Rerr] N ; PJwbo'tl\Pémﬁ’g 3- met hoxy- 4 met hyI phenyl
C Na 4- mes-movoyendyl met hyil phenyl C
Ra Na  4-nmet.hoxy- 3- rret ' Fﬁl Kk Na
g met hoxy- 2- met hyl pher$t™ RebREREEY C Na
- met ho¥y - 3- et hyl phenyhxmcth)lammobcnzyl C NeF—1 K
B- met hggy- 3- met:hyl phe C .
é-t- but yl - 4- met hoxyphe%lf?’io hydryl B K " Na
- et hyNa2- et hoxyphenyjy B KB Na
Bt- met hgxy- 3, 5- di net hyl phenyl B K
2, 5-di a(t hyl oxypheny| ¢holesteryl F HB Na
33, 4- didet hoxyphenyl 2-furylmethyl F HD Na
13, 4'dN' sopr opxyphenyl F H -
4- met AOXy- 2, 5- di pr opy| phusidyinsthyl F-1 KF
‘4- met Naxy- 3; 5- di propyl Y 1_13_41 lon-4-yll-methyl F-1 K B Na
A4- et hoxy- 3, 5-di - i sopr@%gxycp enyl oxolon-4yl}-methy F-1 K
2-chl dfo- 4 met hoxyphen@}pynohdmo)mcthyl A NgB Na
Na (4-imidazolyl)methyl F—1 K
Na | l-indanylmethyl B Na
Na 2-indanylmethyl B Na
Na phthalimidomethyl F=1 K
Na 5 4-pyridylmethyl F—~1 K
Na f
N T . By means of these procedures but substituting R,SH for R,OH, the following
a . : compounds are prepared.
Na ;

Na

Na j | |
; | O—clzu-co—uﬂu :

Q=C—5—R7

Na
X : R, Method M
K -Pheayl A Na
K o-tolyl A Na
K _ m-tolyl A Na
K p-tolyl A Na.
K o-cthylphenyl o ' , B K.
Na m-ethylphenyl B ‘K

B K

p-¢ethylphenyl ) '




4- chl or o- 3- met hoxypheny!l A Na
2- br ono- 5- net hoxyphenyl A Na
3.bronm: 4- net haxyphenyl | e A Na
g- br ono-8~nef hoxyphenyl = . - T N O >
- br.om®- 2- met hyoxyphenyl : : A Na
1- buoxy- 2- chl or ophenyl E Na
5. 2- di chl or 0- 4- et hoxyphenyl B K '
3- et hyl - 4- met hoxyphenyl ' ' B K R= 57
peni cil |l ani c- acsed resi due. . " 1,2432207 56  —
1, 243, 207 . - 59 EXANPCETT The T olr T ow ng
penicillins are prepared by the progedures of Exanple | pfgdn t hes _
appr opri ate ar y| halo car hnn\J/I ket pg"pc : :
R[ err] - CH CO- NHR[ eraq-propyliB&ER2 For eBich of Kthe R2
values listed, R err]=2-thienyl, 3-thienyl, 2-pyridyl, 2-furyl and
o-tolyl, and R err]°"l:°pb°8#ﬁ:cfl’[ql ani ¢ acid residue. Rl err K
Met hod . M neisdpydpylphenyl B A K Na
et hyl _ ' A Na - but yl .
A Na t - butRyputylphenyl . RB k. B
N p-t-bJWﬁfxlxyl B. KB Na
D K tetradecyl B Na _ octadecyl
D K p-sec-butylphenyl 2_ch| oroet hyl B K A
Na 3-chl oropropyl 2,5-dimethylpheny! A Na g K .
1- net hyl - 2- chl opoet hyl . A Na
2-chl.oro- 1-butyt  3,5-dimethylphenyl . BA K Na
4-chloro-1-butyl  ,e geoipers - ' £ g Na-
| - et hyl - 2- chl or oet h)’/ﬁ yipheny A Na
. 3-methyl-5-ethylphenyl B K
2-methyl-5-isopropylphenyl B K
4-t-butyl-2-isopropylphenyl - B K
¢ o-chlorophenyl B- Na
m-chlorophenyl . B Na
p-chlorophenyl B Na
i o-bromophenyl B Na -
m-bromophenyl e I "B . Na
, p-bromophenyl B - Na
m-fluorophenyl .B Na
p-fluorophenyl B -B Na
2,4-dichlorophenyl -~ . A Na
" 2,5-dichlorophenyl A Na
' . 3,4-dich]orol§henyl e - .__.-._......_._..--._.;.._._.-...-.'.. w— A ... Na .
4-bromo-3-chlorophenyl A Na_
2,3,5-trichlor_ophcny1 A Na
2,4,5-trichlorophenyl A Na
2,4-dibromophenyl A Na
2,5-dibromophenyl A Na
2,4,5'-n'ibromophmyl' A. Na_ '



1- net hyl - 3- chl or opr opyl A Na
1, 1-di net hyl - 2- chl or oet hyl A Na
2- bronoet hyl B K 3-bronopropyl
B - K\——_ B o 1- net hyI 2: bronoet hyl
B ~ s K 1-et hyl - 2- br onoet hyl
B K 1, 3-di chl or opr opyl
As Na ' 1, 1-di chl or onet hyl et hyl
A Ng - 57 2- br ono- 31,2431287 opr opy!|
A Ne— 1,4-tibrono-2-butyl
& m N 60 R, . 1, MBoP07 M
: 3 viettrod
3, 4- & chl or o- 2- hut yI 4'Ch’°'°‘2'm°‘hyl\'h°nyl A |3 A N
4- 1- br omonet hyl -2uphlonqiiug - . - BA Na
1,1- B net hyl - 2, 2- di chl or oet hyl . A *Na
2,2,R-tribronopropyl 6-hloro-3-methylphenyl A B Na N
2,2,3-trichl orobutyl 3-methviphenyl ' A B Na g
2,28 3- tetrabrormproﬂmm' metypieny ) A Na:
2 3 2, 2, 2=t ri chl or3mbloteyt-methylphenyl BA Na
2,2,2 trlfluoroethyl . A p Na N
3. 3K.ttifl uor opr opyl| 6-chloro-3-isopropylphenyl A Na
2-nig roet hyl _ 4-bromo-3-methylphenyl - B B K Na
:2% IKE ; SEL? 5 |y| 2-bromo-4-methylphenyl g B ﬁ Na
4- ngtrobutyl : 5-bromo-2-methylphenyl B B K Na
2, 2d|n|troethyl C Na
1- ckRhyl - 2, 2-di ni troet r?y‘]m°f°-3 5-dimethylphenyl c BN K
2- %I or 0- 2- ni:t r opr opy/| 4-chioro-2 5-dimethylphenyl B B N k
3- et hyl - 3- nl.tropropyl B ' Na
2- @bl or 0- 2- ni:t r obut yl 5-chloro-2,4-dimethylphenyl B B Na K-
Na ' 4,6-dichloro-3-dimethylphenyl A Na
Na ;' 2,4-dichloro-3-dimethylphenyl ' - A Na
i 2,4-difluorophenyl A Na
" Na o o-trifluoromethylphenyl A Na
Na m-trifluorolmethylphenyl A Na
Na p-trifluoromethylphenyl ‘A Na
Na ‘ m-methoxyphényl C Na
Na HE p-methoxyphenyl Cc Na
Na | ' o-ethoxyphenyl " C Na
Na m-ethoxyphenyl C Na
Na p-cthoxyphenyl C - Na
Na p-propoxyphenyl C Na
Na ‘ p-butoxyphenyl ] Na
Na ° s p-isobutoxyphenyl C Na
Na 3 2-methoyx-4-methylphenyl C Na
Na 2-methoxy-3-methylphenyl C Na
C Na

Na f " 3-methoxy-2-methylphenyl




| -trichl oronethyl -2-nitroethyl B Na
1tr|fluororrethylethyl A Na
Alaethyl -2, 2, ?trlfluoroethyl , A Na
2 rrei. hoxyet hyl F-1 K
?- n- but dxyet hyl F-1 K
3-.net hoxypr opyl F-1 K
3 sec- but oxypr.opyl F-1 K
4- met hoxy- n- buify| 1,243,207 E-1 K B9
1, 1- di et hyl - 2-,met hoxyet hyl ' F-1 K
- cyanoet hyl R, E Method KM
51 : 207 ol |
- N :
Met hod Mo SRR < ¢ "E o
« " 1-cyano- 2- chh@feﬂpfycmm&hylphenyl : . o] Na "B
| - cyano- 2, 2- dICh|O : - B
!K< 4-mef °€S’/§ E’é"*‘ﬁ“’k trichl oroet hyl ¢ Na
B 51 K 1- ngtnkm{ox,l 2.(‘,&i,yll§}u@mo | " - met hl et hoxy) et hyl ¢ Na
B X 2- acet oxyet hyl ' _
B Ma 5-methoxy-3-methylphenyl 2-but yryi oxyet hyl C Na o-t!
B : Na 6-methoxy-3-methylphenyl C Na
BNa ¢ 3-acet oxypropyl yiplew ' BN —
2-ac et oxy n- but y| 3-t-butyl-4-methoxyphenyl B . Bk Na
B~~~~~f~ e~ B N
-2- B K
1- net hyI 2- acet oxyet h{ﬂylzmethoxyphmyl B
Na car bonet hoxy netdwylioxy-3,5-dimethylphenyl ) B K B
ga Ka 2,5-dimethylormnorgp Ut OXVE‘EEEXL~~~-“~.~“‘ F H
a 3- car bobut oxypr Gptydimethoxyphenyl F H B
Na 4- car bet hoxybut yl . _— C
-Na  -2-car bet hoxypriofiyspropxyphenyl F C
CN:a NA 4-methoxy-2,5%topy‘l pheayl ~~ "~~~ CN 1 car bet hogypr Op](|
11-tri chl or omet hyI %m&mwﬂmyl - F—1 K B
K 4-methoxy-3,5-di-isopropoxyphenyl F—1 KR
2-chloro-4-methoxyphenyl A Na
4-chloro-3-methoxyphenyl A Na
2-bromo-5-methoxyphenyl A Na
3-bromo-4-methoxyphenyl A Na
4-bromo-3-methoxyphenyl A Na’
5-bromo-2-methyoxyphenyl A Na
4-buvoxy-2-chlorophenyl E Na
5,2~dichloro-4-ethoxyphenyl B K
" 3-ethyl-4-methoxyphenyl B K

R, = penicillanic acid residue,



B~~~~~~m .l -carbcthosy- 2-chl or opr opyl
| 1- car bet hoxy- 2, 2- di chl or opr opyl

B ‘___K;_J carborethoxv 2,.22-1nichl oroethyl
B RN™_  1- carhomet hoxy- 2- chl or.eet Ry« - _
. ~ K: | -carbonet hoxynet hyl -2, 2, 2-tri chl or oezhyl
B . K- ~acetonyl
E. Na 1 -methyl - 3- oxobut yl .
= .8 Na  490zopent vl 1,243,207 B )
1, 1-di nethylac—tonyl B Na
h- et H@I-Z oxobut yl ExampLE II E
Na 1 acetyI-I- thyl p B
Na rlT;e followm J)n}/ 113 Exam le I from th
- Na: B P ;gg‘f‘w!r the pEReesiffe §f Example I from the
: !
B Na Nai;  CPPropratgayl halo car kgﬂ 1, 243, 207
) N : 62 R—CH—CO—NHR, R err]
Met hod M : 2- et hyl - 3- oxopeni tyl. COER
Na Na | - acetonyl but yl 2
1- met hyl - 3- oxohexyl  For each of the R, values Listed, R1—2-thxenyl 3-tBeny1 2-pyridyg 2-furyl and
2-acetyl pr opyl o-tolyl, and R, = penicillanic acid resxduc B ) Na
3= ox@pentyl B Methdda-
4- oxohexyl ﬁ : Ra B « M
5- o¥ohexyl methyl B A Na. Na
1- mgt hoxy- 2, 2 2-trichl oroet hyl A Na
| - et hoxy-2, 2, 2-t ri cf™¥r oet hyi A Ang Me
1 b&t oxy- 2, 2, 2 tri chlwgpet hyl A ANa .Na
t hoxy- 2 2,2-trifluoroethyl A Na
I- hoxy- 2, 2‘2 trlfPﬁBﬂoethyl ' . A Ag  Na
2,3Hd|acetoxypropyl B B K Na
2,§Hdicapryldxypropyl B K
dlstearoyloxyprdgyl B, D K K
tetradecyl B Na
K octadecyl D K
¥ _ 2-chloroethyl A Na
Na o 3-chloropropyl A Na
Na. 1-methyl-2-chlosoethyl A Na
Na 2-chloro-1-butyl A . Na
Na .. d~chloro-1-butyl A Na
- Na 1-ethyl-2-chloroethyl A Na
Na 1-methyl-3-chloropropyl A Na
Na 1,1-dimethyl-2-chloroethyl A Na
K 2-bromoethyl B K
K ; 3-bromopropyl B K.
1-methyl-2-bromoethyl B K
1-ethyl-2-bromoethyl B K
1,3-dichloropropyl A Na
1,1-dichloromethylethyl A Na
2-bromo-3-chloropropyl A Na
A Na

1,4-dibromo-2-butyl




(1, 2, 3-tricarbonet hoxy) - 2- pr opyl B K
(1,2, 3-tri carbobut oxy) - 2- pr opyl B K
3;#‘3—“d‘i‘%‘t“|’rﬁ§q:m~wpy’r - N - . il SR
- 0x0- 3- chl oropropyl : B Na
-trichl oronet hyl - 3- oxobut yl B K
P.f1 uoroet hyl A Na
£ uor.opr opyl Na
L-trichl oronet hyl ’),ﬁ97 3 3-tetrachl oropropyl .1’243’2(#&\ A Na_ 61
#,4,4-trifluorobutyl A Na "
- met hoxy 2-cbl oro-2, 2-di fl uor oet hyl R, A Nslethod paenyl
Na © met ol ypdichloro-2-buty A Ag y
1-bromomethy P2 &hlde&@thyl _ A 63 NR2 :
Met hod M p-totyl . . .
ga Na Bl dlmethyl-2,2-dxchw1hyl pheny! . ) E Na _ !
__ " Na * p-n- lor ﬁpyz 3 8ueiBigmopropyl : A Na B :
. O itopropyl phe . B - Na .
BP\Iat but yl phnyl r}yg’“’“hhmb“tyl B Na o- mef t hoxyPRenyl
B Ne p- MetAp3a/Rk®lopropyl T B Nald
imct hoxyphenyl . - : B Na
P n- but oxyphcny1 2,2,2-tnchloroethyl . B A Na¥a
p-chl orophcnyl 2,2,2-trifluoroethyl A . Na m cQl or opRgny!|
A i Na - bp- chl or'ophcnyl _ A Na
n br omopheny! 3,3,3-trifluoropropyl - j A . Na
ﬁ - Na 2-nitroethyl om f uor ophcnyl B K
' ' 3-nitropropyl B . K
2-nitrobutyl B K
4-nitrobutyl B K
2,2-dinitroethyl C Na
 lethyl-2,2-dinitroethyl C Na
2-chloro-2-nitropropyl : B Na
3-methyl-3-nitropropyl B 'Na
2-chloro-2-nitrobutyl B Na
f l-u'iciﬂoromethyl-2-nitroethy1 B Na
1-trifluoromethylethyl A Na
N 1,1-dimethyl-2,2,2-trifluoroethyl A Na
, . 1=1-dimethyl-2,2,2-trichloroethyl A Na
: 2-methoxyethyl | F—1 K
2-n-butoxyethyl | ' F-1 K
‘ 3-methoxypropyl ' . F—1 K
3-sec-butoxypropyl ) : : F—1 K-
" 4-methoxy-n-butyl . . F—1 K
1,1-dimethyl-2-methoxyethyl ., F=l K
K

2-cyanoethyl. . E



-fl uor ophcnyl A Na  o-fornyl phcnyl

p
A Na , rmfornyl phenyl
Na p-acetyl phcnyl -A , —
p-butyryl pheny_. > AL Na 0 frophenyl
c K Rm nfi | rophenyl A
c . K m carbomet hoxyphenyl - ' . C
Na ¢ p-carbonmephoyphenyl S -C Na :
o=catrbethaxypheny| : C - Na
p:ﬁﬂ;boyn propox;zﬁ.h.en;" 1,243,207 AC Na !
o=(f et hyMam nophenyl F-i K
o- dia n- But yTam nophenyl R, . Method Mg
nm di - n- pr opyl ani nophgyhoburyl E-1 x K
p- aIAbhyI et¥wyl-am nophenyl . F-1. K-
64 4 N , 1-cyano-2-chloropropyl 243, 207 ‘ B K 64
65 ' "Rl er]
2,2-dichl 1
Metfod Ny 1-eyanos COropropy p- met.hyl i sopr opyl amBnophenyI
EF-1 K Na 1-cyano-2,2,2-trichloroethy? | 3- di net hyl phenyl B K
D K : i i1 . hyl phenyl L
D A KNa 1-methyl-1-(1 "-cyano-1" me§x,e§_%§&£§ yl phenyi B K
D A KN o 2-acetoxyethyl . 2, 4-di-n-propyl phenyl B Na
D a 5- et hyl - 3- net hyl phenyl _
DA Iﬁa 4 |sopropyiz by pheny ' - B Na -
D A 3-acetoxypropyl 3- et hyl - 4-t - butyl phenyl Na
B N& 2,4, 6-trinethyl pheny]
BB g: 2-acetoxy-n-butyl 4, 5-di met hyl - 2-i sopr oByl pheﬁ?l
B B 1-methyl-2-acetoxyethyl 2 4-di met hyl - 3- et hyl ghenyl N,
B Ka ‘ 2, 3,4, 6-tetranet hyl phenyl
By . %g carbomethoxymethyl 4- but yl - 5-i sopr opyl : B- net hiNapheny!|
B . pent amet hyl phenyl .
BB Ra casbobutoxymethyl . - 2, 6-di chl or ophenyl B Na
Ac Na 3-carbobutoxypropyl 2, 4-di br on~ophenyl B. Na.
A, Nea scarbethoxvbutvl 2,3,4-trichl oropheny_IC_. N
AC N oxybuty 2,4, 6-tribronophenyl 2
Aﬁ NNa 2-carbethoxypropyl : - C Na
a
B N l-carbethoxyprapyl Cc Na
2 :
B N 1-trichloromethyl-2-carbomethoxyethyl B K
. a .
B Na I-carbethoxy-2-chloropropyl B K
A Na 1-carbethoxy-2,2-dichloropropyl ' B K
A Na 1-carbomethoxy-2,2,2-trichloroethyl B K
a Na l;mrbomethoxy-%chloroethyl, -B K-
-k 1-carbomethoxymethyl-2,2,2-trichloroethyl B - K.
] K acetonyl E - “Na .
—] . K 1-methyl-3-oxobutyl "E Na
' K 4-oxopentyl E " Na
- K . 1,1-dimethylacetonyl . E Na
- g ' 1-ethyl-2-oxobutyl E Na -
K 1-acetyl-1-methylpropyl B Na .
B ) Na..

1,2~dimethyl-3-oxobutyl

-




2,3,5,6-tetrachl orophenyl
pent achl or ophenyl
pentabronnphenyl

w

S Y oo e it i

3, 4, 6- tetranltrophenyl

E 3, 6-tYi ni t r ophenyl ~
@ntanltrophenyl

G 2,3,5-trifluorophenyl

, 3, 5, 6 tettafl ygrophcnyl .1,;43,207-

% 77EkF7%®

entafluoropheuy.
- chl or o- 5-f | or ophenyl R
1, 243, 207 , i 65

NN F

>%> o0o0olr>>

t hod M 2-éRyIB-oxoptdtylor opheny!|
- 2,4-dichl oro-3- quoroPhcnyI.

- brono- 3, 5, - di f | uorkssFemipEtY

- br ono- 3, 5- di-chl or o4, yl

-fluoro-2,4,6- trlchlor6%ﬁgﬁ§P§p

“ et hoxy4- nict hy| pHs#sstyipropy!

- brono- 2- met hoxy phefyhpeneyt

2-chl or o- 6- net hoxypheny ¥

2- ct hoxy- 3- net hy| phetgxbhexyl

2- met hozy- 6- propyl p

2 car bontt hoxy- 5- flgggb%ﬁ%nyl :

5 fl uoro- 2- et hoxyphbmgthoxy-Z 2,2-trichloroethyl

2-acctyl - 4-f | uor ophe
" chl oro- 2- nethylﬁ%é%??azﬂ*“dm”“ﬂwl
2-chl or o- 5- net hyl phembdtoxy-z,z,z-mchloroethyl
2-fl uoro-4-met hXl phenyl

2- br onmo- 4-t - butylphé'ﬁ?f’h‘”‘y'z’z’z'mﬂuomethyl K
2-chl or 6- 4-1i si opr Opyll-ﬁﬂﬁﬂib 2~tnﬂuoroe:hyl ‘
2-ct hyl - 4- quoropheqy

,3-dxacetoxypropyl

i

‘O‘f“IU‘U‘) 'I\T'K'g

2,3-dicapryloxypropyl
2,3-distearoyloxypropyl
(1,2,3-tricarbomethoxy)-2-propyl
(1,2,3-tricarbobutoxy)-2-propyl
2-chloro-3,3-dimethoxypropyl
3,3-diethoxypropyl
2-oxo-3-chloroptopyl

', . l-trichloromethyl-S_-oxobutyl
2-fluoroethyl
3-fluoropropyl
1-trichloromethyl-2,3,3,3-tetrachloropropyl
4,4, 4—mﬂuorobuty1

. ) -methoxy-2-ch10ro-2,2-dxﬂuoroethy1

phenyl .
o-toiyl

1
m-tolyl

o
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2-1 sobutyl - 4-fl uor ophenyl : B Na
5- br ono- 2, 3- di net hyl phenyl . B K
4-chl oro”2, 3-di net hyl phenyl _ _ B K
5- chl or o- 2, 4= HFHETHYT phenyl _ e ... B K
4-chloro-6-i sopr opyI 3- et hyl phenyl . B -Na
. 4-broni o- 3-i1 sopropyl - 6- nezhyl phenyl :
K ¢ 4-chl oro- 2, 3-di et hyl phenyl B
4h6- d| br onp,2- met hyl phenyl . B K
2, 4- 3, 5% di net hyl pheayl 1,243,207 B8 9
4*ch|giro 3, 5- rlrrethyl phenyl _— B K
B —————e 1Rp43, 207 Method - M
R er r'fa . " Vet hod M 4-chloro-g-nit rﬁphenyl
B Na K Ec’hloro 2,3-dinitro-6- rrethylphenyl E
K 3-fl uoro- Mjlphmphenyl _ B B Na K
3-chMar o- 4-f | uor o- 6- nltor % . c B K Na
6- br gno- 4- f1 uor o- 2- RI"FFEH E K2
2, 6-dfbr ono- 3-f | uor emﬁ;wmlpmcophenyl y E B K Na
4chSr£)r05quor02 | E B K N
4- acetyl - 2-f1 uor o- 5P T‘?%Wenyl E
2-acetyl - 6- brono- 4- mmaxpmxh@nyl " E K B’ Na
2-f Ingor o- 4- but yryl phen E K
5 (%\j 3- benzodi oxol yF’7“°P{‘°"""h““yI E K Na
di car bonet hoxym?qh'éxy@hchﬂl br onophenyl B B K Na
Qgtyl 4- chl or ophenyl B K
4 acetyl - 2- br ormphei‘i‘git"““"‘ﬂ’hcnyl B B K Na
2- alet yl - 3, 5-di chl op.oph&RMM A A Na
2- aggt yl - 6- chl or o- 4- net hyl phenyl A Na'
m-chlorophenyl ' A Na
Na p-chlomphcnyl A Na
K m-bromophenyl ! A Na
K . m-fluorophenyl A Na
p-fluorophenyl - o A Na
- K o-formylphenyl A Na
K ' m-formylphenyl A Na
'K p-acetylphenyl - A Na
K p-butyrylphenyl A Na
Na o-nitiophcnyl C K
K m-nitrophenyl C K
Na m-carbomethoxyphenyl C Na
Na p-carbomethoxyphenyl " C Na
Na o~carbethoxyphenyl Ko Na
Na p-carbo-n-propoxyphenyl -C Na
Ns o~dimethylaminophenyl F—1 K
Na o-di-n-butylaminophenyl R : A F—1 K
Na m-di-n-propylaminopheny!l o ‘ . F—1. K
Na p-methylethylaminopheayl F—1 K




4. chl or o- 2- pr opi onyl phenyl A Na.
*' -acetyl - 6-di net hyl am nophenyl F-1 K
4rdj vLani,ng- 2- met hyl pheny| k-1 K . e e e
4r.car omet-hy< 2- di et 1Y i N =5 R} A SR
24{cat bonet hoxy- 5- di met hyl am nophenyl F-1 K
44t -butyl - 3-ni tr ophenyl ' B Na
25,rfet hyl - 4-ni tro-5-i sopropyl phenyl B Na
6initro-1, 2,3, 4-tetranet hyl phenyl ‘B Na
24 met hoxy- 5- ni t ,p- 4- propyl phenyl 1.243.207 B 64 45
2{6-di net hoxyphﬂm'I b A Ner —_—
3{ 4, di met hoxy, 4- met hyl phenyl A
3] 5- di net hoxy- 2; 6- di net hyl pheny] R, A Met‘ilég M
314, 5-tri met hoxypheny}.methylisopropylaminophenyl A " F—=1 K
67 b T A3, 207 67 Rlerr]
Mgt hod M 23-dimeghglghepyipheny| D g
0% pr opi onyl phenyl 2,6-dimethylphenyl B p K
34 car bonet hoxy- 5- ntt hoxyﬁmte%&lcny B K
21 car bomet hoxy- 6- net hafdisthelphenyl B D K
2§ 5-di car bonet hoxyphepyl,. B p K
3;4-di car bet hoxypheny?)‘dmpmpylphenyl : B K
21 6- di car bamet hoxy phe figihyl-3-methylphenyl B D K
2; 4-di car bonet hoxy- 3, I B
4 car bomet hoxy- 2, 5- di %ésf’?fwy-'g%ﬁ@{aﬁo%{}phcnyl_ E P Ilj(
2¢ car bontt hoxy- 6- met hexmahdt-aetueyphayeny | E B KNa
4% car bonet hoxy- 2, 6-di chl or. ophenyl E _
2L car bomet hoxy- 3, 5- di AECHERGIIPEEYY; et hyl phenyl E B ha
o car bomet hoxy- 2, 3- di quidiyPhAGMpyishery E B K
2 br ono- 4- car bonet hoxy- 6- met hoxypheny E K
4- car borret hoxy- 2- met hé#;dméﬁm'% F‘gﬁm‘fﬁﬂr E B RS
d- car bonet hoxy- 2, 4- di |3t4r6q (%] enyl E g KN
4-i ndanyl ' % am ﬁb‘ﬁéﬁw Na ' y
_4-butyl-S-xsopropyl-3-methylphenyl B Na
" pentamethylphenyl B Na
2,6-dichlorophenyl A Na
2,4-dibromophenyl A Na
' : * 2,3,4-trichlorophenyl A Na
v 2,4,6-tribromophenyl A ‘Na
; ‘ 2,3,5,6-tetrachlorophenyl ' A Na
pentachlorophenyl A -Na
pentabromophenyl A Na
3,5-dinitrophenyl c Na-
; 2,3,6-trinitrophenyl C Na
3 2,3,4,6-tetranitrophenyl C - " Na
:f pentanitrophenyl C Na
‘ 2,3,5-trifluorophenyl A Na
! 2,3,5,6-tettafluorophenyl A Na
pentafluorophenyl - A Na
; 2-chloro-5-fluorophenyl A’ Na




5-i ndanyl

Na 5-ntt hyl - 4-1 ndanyl
Na 1-ntthyl -4-indanyl A
7Ty Hed—indany| : ' e ——
3-. ntt hyl - 4- |ndanyl CA Na
I-nnthyl 5-i ndanyl A Na.
6- ntt hyl - 5-i ndany!l A Na
6-1- butyI 5-i-ndanyl A Na
4,_6-di net egl -5-ndanyl 1,243,207 C Na 65
* T ar e hyd—d— eyt T NG
1,1, ¢atri'm thyl -4-indanyl R, Method M Na
1712=t+ et hyl - 4- i ndanyl —B— K
68 K i 2-bromo-3-flucrophenyl 1, 243, 207 A s
68 K R err] , t hod M
1 1,2, 3-tetranet hylzﬁdl d"'}ﬂ‘lmmphcnyl _ B A Me
5 6-t et ranmet’ hyl +ﬂromaﬁls,m;ﬂukrophenyl B A K Na
5 ch[oro 4-i ndanyl A Na
7-.br ono4i nd any| 2-bromo-3,5-dichloro~4-fluorophenyl A A Ngla
6- cf® or o- 5-i ndanyl| 3-ﬂuoro-246-tnchloropheny1 ‘ A A NiNa
2 x 1,1, 7-trinet 4-i ndanyl B Na
2 (4-(1-i nda’hwlg F’Y‘Ph‘mﬂ A pNa Na
| - n&pht hy| 5-bromo-2-methoxyphenyl B a NaNa
2 . 2- napht hyl B Na
1- (%6, 7, 8- t et r ahy d?-ghirepfrmptexypbeay! B A NaMa
2(8;678tetrahyd ALk b henyl . B 3 Ngx
3-(2- net hyl -4- pyrongﬁﬂﬂp &$ e , B Na
4- gt nolyl 2-methoxy-6-propylphenyl . "F-1B K K
6- qui nol yl ] F-1 K
8- qui nol yl | 2-carbomethoxy-5-fluorophenyl F? 1 KK
5- ™#, 4- napht: hoqw NOS*Rdofo-2-methoxyphenyl B B NK
Na 2-acetyl-4-fluorophenyl B K
T _ 6-chloro-2-methylphenyl B Na
Na L 2-chloro-5-methylphenyl B - Na -
Na : 2-fluoro-4-methylphenyl B Na
Na 2-bromo-4-t-butylphenyl B Na
Na . 2-chloro4-isiopropylphenyl B Na
Na , 2-cthyl-4-fluorophenyl B Na
- Na 2-isobutyl-4-fluorophenyl ‘B Na
Na 5-bromo~2,3-dimethylphenyl - B K .
Na- 4-chloro-2,3-dimethylphenyl B K -
Na 5-chloro~2,4-dimethylphenyl B K .
Na ) 4-chloro-6-isopropyl-3-methylphenyl B Na
Na ) 4—bgomo-3-isopropyl—6—methylph.enyl B K
Na 4-chloro-2,3-diethylphenyl B K.
Na _' 4,6-dibromo-2-methylphenyl . B K
Na 2,4-dichloro-3,5-dimethylphenyl B K .
- B K

Na K :  4-~chloro-2,3,5-trimethylphenyl



4-t-butyl-3-nitrophenyl
2-methyl-4-nitro-5-isopropylphenyl
6-nitro-1,2,3,4-tetramethylphenyl

gw

2-methoxy-5-nitro-4-propylphenyl
2,6-dimethoxyphenyl -

3,4-dimethoxy-4-methylphenyl * .

3,5+dimethoxy-2,6-dimethylphenyl
3,4,5-trimcthoxypheny1‘ )

P o> kP R W R

6- (1, 4- napht hoqui nonyl ) B Na
4- (coumarinyl) C K
6- (coumarinyl) . _ _ C K
3-T AT AN AP LRI ottt et e B Dl
1- phenazi nyl F-1 K
2- phenazi nyl E-1 K
2+ (‘ant hr aqui nonyl ) B Na
- (6- et hyl qui nol yl) F-1 K
§-fluorenyl 66 . 1,243,207 A Na
2-fl uorenyl A Na
- (1,2- napht hqu| nonyl ) R B Method\® -+ M
- ant hr aqui nony| _ - — B Na.
1-i soqui nol yl 4-.c_lﬂoro-2-nitrophcny1 F-1 K K.
1 243, 207 ' .. : _ 69
'Met hod M . F1 4-chloro-2, %Zd'm“%'&(“f%lp%cé‘ﬂzodf oxl yl) E K
BB K )- (4 r ymyﬂo)‘i—mtrophcnyl ' B K
K  1-(3-nethyl *5,6,7 etr dron ht hyl) C ’
2- (1- et hyl - 5678te‘*t"ih£§ [ & K Na
2-( 5-nethyl-5,6,7,8- taasrsmmoapmmmly) 65 K Na
1 4t8-dinethyl-5,6,7,8-tct rahégﬁir onapht hyl ) E K
2-(t ,6-dinethyl -5, 6 72,»6841*erew APERR | ) 3 K k
1-(2,4,6-trincthyl - oﬁ)i%&ﬂmﬁ%ﬂ%{’ht hyl) E kK-
1-(3,4,6-trincthyl - , 8-t etrahydronapht hyl) E K
2-(1,5;,6-"trinct hyl - 5 ei-aetﬂitf’emoaﬁhymmalpht hyl ) - E K kg
2,(3,4,7-trincthyl - ht hyl ) E k K
1-(1.2 4-trircthyl -5, e%zﬁﬁté‘ﬁ'gﬁgg‘%% thyI) E K
2- (5,5, 8, 8-tctranet hyl}ﬁoﬁ-ﬂbtﬁyﬂlpﬁenﬂhydr onapht hyl ) E - K K
5-(1,3-benzodioxolyl) B K
3,4~dicarbomethoxy-2,5,6-tribromophenyl . B - K
2-acetyl-4-chlorophenyl . B K
+éc_efy1—2-bromophenyl : B K
2-acetyl-3,5-dichlorophenyl A . Na
2-acetyl-6-chloro-4-methylphenyl - A " Na
4-chloro-2-propionylphenyl - A Na.
2-acetyl-6-dimethylaminophenyl ' _ . =l K
4-dimethylamino-2-methylphenyl .= _ F—l K
4rcarbomethy-2-dimethylaminophenyl Pl K-
2-carbomethoxy-5-dimethylaminophenyl . BF—l K
- Na
o
Na,
Na:

Na



4- br ono- 2- car bonet hoxy- 5- et hyl phenyl C Na
2-chl or o- 4, 5-di net hyl - 6-ni t r ophenyl : B Na
2-isohutyrl -4, 6-dincthylphcayl . C_ _ Na
2- acet yI 5- diwet hy ophenyl o _ F-1 K-
2-furyl*® : . E Na
3-furyl E K
2-4 1, 4- napht hoqui nonyl ) B K
cycl opropyl & 1,243,207 A Na,
cyclobutyt———— 87 2AI207 —A a7
cpmeahqpent yl : A Na
= S R, Meghod M g
cy®&l ohepti| m-acetylphenyl ) K MNa
1-get hyl -] -cycl opentyl A ' Na
2- et hyl S1- cycl opent | O-Proplmlylphcnyl B K. N
B R K . 70
-5 ,
Rzg 43, 2 07 | 3—carbomcﬂ10xy methoxypheny17 0 B, K
: : 2-arbomem¥66dcthoxyphédyl 3-net hyl - 1- 8ycl opaat yl
ﬁa : I, Te -1-cycl opentyl ' B
|< 1, 3- di net hyI ‘F&ﬁ‘%{ ’%F?ﬁ B-g K g
2% di mﬂ‘hyl 1-cycl OpeBti-)ﬂcarbcdloxyphenyl B BK K
182, 2-trgmethyl -1 -ycl opentyl B K
1,2,5-trinmethyl -1-yclo WP°m°‘h°"YPh°“Y1 B Bk K
182, 4-t ik et hyl - - cycl 0p@RfcMHbomethoxy-3,5-dimethylpheny! B B K 'x
1gi soprqpyl -1 -cycl opentyl B . K 3
i sopropyT-I - cycl openy| 4-~arbomethoxy-2, 5-d1methy1-4-mcthoxyphenyl B KE K
_ K 2-carbomethoxy-6-methoxy-4-methylphenyl E K
B K 4-carbomethoxy-2,6-dichlorophenyl E K
B K 2-carbomethoxy-3,5-dimethoxy-4,6-dimethylphenyl E K
B K 5-carbomethoxy-2,3~dimethoxyphenyl E. K
B K - 2-bromo—4—mrbomethoxy-6—mcthoxyphcnyl. E K
4. Na 4-carbomethoxy-2-methoxy-3-nitrophenyl E K
A‘ Na- 3-carbomethoxy-2,4-dinitro-6-methoxyphenyl E - K
A Na. 4-indanyl A Na
F—1 K ‘S-indanyl A Na
-1 K 5-methyl-4-indanyl A Na
F—1 K 1-mcthyl-4-indanyl A Na
= K 7-methyl-4-indanyl , A Na
3 Na . 3-methyl-4-indanyl ‘A Na
b Na, 1-methyl-5-indanyl A Na.
: Na, é-methyl-5-indangl A Na
‘ Na, 6-t-butyl-5-indanyl A Na
Na, 4,6-dimethyl-5-indanyl c Na
Na: . . 1,1-dimethyl-4-indanyl Cc . Na
Na, o 1,1,2-triméthyl-4-indanyl C: 'Na
B K

Na: f 1,1,2-triethyl-4-indany]



| - met hyl -1 - cycl ohexyl B K
2- et hyl - 1- cycl ohexyl B K
4?DEIhy| 1: cyclohexyl o B K _
TEhy S CHOeX Y e e s B Ko — i
I-|sopﬁopyl-|-cyclohexyl B K s
3- |sopropyl 1- cycl ohexy. B K
4+t™ butyl -i - cycl ohexyl B K
2, 2-di net hyl - 1- cycl ohexyl - B K
1, 2-di met hyl - 1-gycl ohexyl 1,243.207 B K 6 69
1; 3- di et hyl - | ~eyet-ohesapt — < —Na "
2, 6-di met hyl -<1- cycl oheyxl y C Na * .
3, 5-di met hyl -1 -cycl ohexyl R, C Method,, M —
11,2, 2-trimet hyl - 1- qaligfseéydmethyl-4-indanyl D B Mg 8-
2,2,6 trimethyl-1-cycl ohexyl D . - Na 5.
1, 3, 3-tri met hyl - | - cylelbfrfegamethyl-4-indanyl D B NaK
292, 5-trinethyl -1 -yl aheXihdang | E 4 Nag >
4, 2,6-trimethyl -1-cycl ohexyl E Na I
1, 3, 5-tri met hyl - 1- c\rks¢ra4rindanyl E A NaNa
2- et hyl - 6- propy! - | I  E- Na. 2
1- pr opyl - 3- net hy1- 1 5 °%)°ﬁsgi§§%}ﬁ E AL Nt ,
1, 243, 207 L,1,7-trimethyl4-indagd = Met hod B Na ‘
i, 4-di ntt hyl - lcyclo F 3l
R-ci h; 1- 2- met hyl - Qgéﬁﬂﬁ%§§$“wl . B R :
K . 22 , 6, 6- tetnaﬁmﬁmyl-l-cyclohexyl B FNd K
1,4,5 tettranethyl 1- cgclohexyl F-1 " K
l. nethyl-l-cyclophe F-l.B kN
1-(1, 2, 3, 4-tetral i ydres}rsrddtahitohaphthyl) F-ig Ka
3- net hyl - 1- i ndanyl B K
3-met hyl -i -i ndanyl 2+(5:6:7,8-tetrahydronaphthyl) B Na
3-(2-methyl-4-pyronyl | B Na
4-quinolyl ' F—1 K
6-quinolyl | F-1 K
8-quinolyl F—1 K
5-(1,4-naphthoquinonyl) B Na
6-(1,4-naphthoquinonyl) "B Na
4-{coumarinyl) c K"
6-(coumarinyl) _ C K
3-thianaphthenyl ‘B Na
. 1-phenazinyl F—1 K
2-phenazinyl F—1 K
2-(anthraquinonyl) B Na
4.-(6-methy1quinolyl) ‘ F;—l K
1-fluorenyi A Na
. : 2-fluorenyl , Na
6-(1,2-naphthoquinonyl) ' B Na
l-anihraq_uinonyl B Na
7-isoquinolyl F—1



Na . 2-methyl-1~cyclopeatyl

5- et hyl - 1-i ndanyl B K
7-met hyl - 1-i ndanyl| B K
2,)2-di nct hyl: | sindanyl B K
2, 3-di cthyl -1 ¥ ndanyl B K
3, 3-di ntt hyl - 1-i ndanyl B K
2-¢ht oro- 1-i ndanyl AN Na
2- brono- 1-i ndanyl A Na '
3_ hyl % . 1)243:207 A Na 69
4gghl oro- 1 i ndanyl . AH
1==2¢h! oM- | -i ndanyl R, A Method Ng M
I8 chl org-2Z-1 ndanyl — A F
9- f | uor cnyl A-soquinolyl B K ' ®
2’, 3, 4-tKnet hyl -i - cycl csge,mw;kodwxolyl) B B K
4, 4-di thyl-l-cyclohe B
1,4, 5- TE;I net hyl - 1- cycl* d%&f D B B Ilg
2- pr opWa- 4- et hyl - | - cyjgb- Qhﬁy{we,v 8-tctrahydronaphthyl) B cC KNa
2, 6-di ¢t hyl - 1- cyckohexyl B
2 4di pl’i%pw -1 -cycl Oper‘?tlilfnﬂhyl -5,6,7,8-tetrahydronaphthyl) B C Xg
3-i SObNhyl 5- et hyl - | QQ}LE.LtQ,hS)syJS tctrahydronaphthyl) B ¢ HNa
2,2,3,8, 6-pentanet hyl -i-cycl oh )4 B K 1,5
di net |4 - 2-i sopr opyl - I"(b‘ilé‘f“ﬁfhléfyﬂ B-tetrahydronaphthyl) Ex K.
%2 net hyd - 4- sec- butyl - I, (PM@:InQbﬁMG,T,S-tctrahydronzphthg . Bg' K
R2, Na 12,4,6-trimethyjiS;GpVsftretrahydronaphthyl) E K
1 -( N;EthyI1234t A %hd ‘ K
1-(3-nmethyl - 1.2, 3, 4-t &t r'aﬁn‘ﬁ’g R Hhégﬁy Jaonapihy) . Kk
1- (4- Nathyl -1, 2, 3, 4- te{(r,ﬁhydmmylmaay&aﬁydmnaphmyx) B E KK
}-(7-gethyl-1,2, 3, 4-t aphthyl B K
1-(1,§?d| methyl -1, 2, 3%@1 % 'ﬁﬂ%&gﬁa}éﬁ%‘%“i‘r“j’f’h‘hﬂ) B E Kk
1 (2,R-di net hyl -1, 2, 3,x4r,2,:9tn&tail-)5¢;7;sn&ﬁhydﬁgbh;)hthyl) B E KK
]1|(3,4 dinmethyl-1,2,3, 4 tetrahydron ht hy B K
(5,‘% di methyl - 1,2, 3; 245 HRR-{eLaRrty ﬁwﬁw naphthy) B E Kk
-1 K o 4-bromo-2-carbomethoxy-5-methylphenyl - C Na
Na 2-chloro-4,5-dimethyl-6-nitrophenyl B Na
Na '_ ' 2-isobutyryl-4,6-dimethylphenyl Cc Na
K- | 2-acetyl-5-dimethylaminophenyl ' F—1. . K .
K 2-furyl E Na -
. Na ' : 3-furyl E K
I 'K 2-(1,4-naphthoquinonyl) B K
K cyclopropyl A Na
Na ) cyclobutyl A Na
'K L cyclopentyl A Na
Na cyclohexyl A Na
Na : cycloheptyl ' A Na
Na f _I-methyl-1-cyclopentyl A Na
A Na.

N e e o e e
—— T e e



1-(1,2,7-trinmethyl -1, 2, 3, 4-tetrahydr onapht hyl )
1-(1,4,7-trinmethyl -1, 2, 3, 4-t etrahydr onapht hyl)
1- (4.5 Z-trimethyl-1,2 3, 4-tetrahydr onapht hyI )
14(1,5, 8-t r'i"nethyl 1, 2, 3, 4-1 et r ahyaromapttiryys—— —
-{2-(1- m et hyl"- , 3, 4-t et r ahydr onapht hyl ) '
Ki 2-(6-mnethyl - 1 2 3-tetrahydronapht hyl)
2t £2,6-dinethyl -1, 2, 3, 4-tetrahydronapht hyl) B
2+ (4, 4-dinethyl -1, 2, 3, 4-t et rahydr onapht hyl ) B
2,—(1,1,4,4tctra?i¢etryl-1234tetrahydroha1|§mhyl) B 70
2t (1, 2,3, 4-tetranydronapht hyl) F-1 K —
|+ i ndanyl R, Riethod MK
2t i ndanyl - B < —
2t et hyl - | -i ndanyl 3-methyl-1-cyclopentyl A Nayk
2r met hyl - 1-i ndanyl 2,2-dimethyi-1-cyclopentyl Bs K K '
- I 2mathy|-|-|ndalnyly yelopenty B K
2+ met hyl - 2-i ndanyl 1,3-dimethyl-1-cyclopentyl BB K K
1- et hyl -1 -indanyl - imethvl- B K
2L bi cycl o-[ 4. 4. 0] - de Z’lemet yl-l-cyclopentyl Iy X Na
3 bicyclo-[4.4.0] - decm,2-u'imethyl-1-cycl0pentyl AB K Na
7- adamant anyl o i Na
tﬁh uj yl 1,2,5-trimethyl-1-cyclopentyl . é K
X, 243, 207 1,2,4-trimethyl-1-cyclopentyl 73 Rerr] B K
/et hod M K net et rah r onapht hyl B
KNE | vt |yl Pr\éopropylzl-cyclopentyl yd P y ) Bna K
4-r I dyl nct hyl . 3-isopropyl-1-cyclopentyl B B K Na
i dazol 5l ntt hyl - B
Na 27-phcnyl i ni dazol Yffrfyglobexyl Bp K Na
~~phl i m donet hyl 2-methyl-1-cyclohexyl B B e '
2 n--%\nct hyl ani |i no) et hy _ B Na
p2-di ntt hyl ami noct hyl 4°methyl'1-¢)'¢1°hexy1 - F-1B " RNa
1-ethyl-1-cyclohexyl B K
1-isopropyl-1-cyclohexyl B K
3-isopropyl-1-cyclohexy. B K
i 4-t-butyl-1-cyclohexyl B K
; f - 2,2-dimethyl-1-cyclohexyl 'B K
' ' 1,2-dimethyl-1-cyclohexyl B ° K
1,3-dimethyl-1-cyclohexyl C Na
2,6-dimethyl-1-cycloheyxly C Na
__ * 3,5-dimethyl-1-cyclohexyl c Na
| o 1,2,2-trimethyl-1-cyclohexyl D Na
‘ 2,2,6-trimethyl-1-ctyclohexyl ' D Na
: 1,3,3-trimethyl-I-cycloheyxl ) Na
22,5-trimethyl-1-cyclohexyl E Na
1,2,6-trimethyi~1-cyclobexyl E Na
; 1,3,5-trimethyl-1-cyclohexyl E Na’
: . 2-methyl-6-propyl-1-cyclophexyl E Na
1-propyl-3-methyl-1-cyclohexyl B Na




2- di butyl am noet hyl F-1 Na
2-d. i sopropyl am noet hyl F-1
3-di ct hyl am popr opyl F-1 Na
2-(2- | m dazo\no) pt hyl —_F "H
2- pi peritdi noct hyl : . F H
3- mar phol i nopr opyl o F H
3-*% hi onor phol i nopr opyl - ' F-1 K
néet hyl ' | 1,243,207 E-1 K 7
2-(.2-imi dazol i ne) cttryt ' . F-1 K
Zﬂ’ﬁyrroMoct hyl . R, FMithod M
3- ( YT ) pi per azi-noetiA - T
3- ﬁyl ) pi per azi nob&@'pg}l‘)’ -1-cyclohexyl FF Ky
3- (1 415, 6-t et rahydr opyf b Al ORANEyMbkxy F- & K
3- pyrr%opropyl F-1 . Ilé
3-i m dazol opr opyl 2,2,6,6-tctramethyl-1-cyclohexyl F- =1 K
3-di - (K- propyl am no) 9 I-I-cyclohexyl FrE kK
2-di ct hyl am no-.1- pr0261'P"’r cp%cmy i F-1 K
3- prol t*di no- 2- propy!  1-methyl-1-cycloheptyl F- F—1 KK
3- p| peKi d| no- 2- propyl . ' - K
F- i K 11,23, 4tetraliydronapbt¥R o ) i no- 2- pr opyl F=
F-i K .k 3-mcthyl-1-indanyl 74 B K
1, 243 07 . 74
Rlerr] - Scthyl-1-indpvh o g M . B K3
gDaphwl BO 2| I)or opyl 5 -methyl- l-lmdanyl . 1’ F-1 K < K
| - but yl ) am no- propy - . :
3- di met hyl ami no- 2- pr oppkthyl-1-indanyl F- B g K
2-acckam doet hyl 2,2-dimethyl-1-indanyl B B K K
3- but %r am dopr.opyl ) K
3- acetani db- 2- propyl 2,3-dicthyl-1-indanyl B. Bk K
2- acekam do- 1- propyl oy B B K x
2- di. et hyl am noct hyl 3,3-dimethyl-1 indanyl A K
2- (methyl di hyl ani no) e2-twdro-1-indanyl A A K Na
2- (etgayl but yl ani no) et %’lf . A K
2- (et hyl i sopr opyl am'g' Pi-fipdanyt A N
K. . . 3-bromo-1-indanyl A Na
K 4-chloro-1-indanyl A Na
K - 1-chloro-2-indanyl A Na
Na ‘ 9-fluorcnyl . B K
Na 2,3 ,4-trimethyl-1-cyclopentyl B K
- Na . : 4,4-dimcthyl-1-cyclohexyl B K
Na | 1,4,5-trimethyl-1-cyclohexyl B, K
Na 2-propyl-4-methyl-1-cyclohexyl B K
., Na | 2,6-dicthyl-1-cyclohexyl B . K
Na 2,4-dipropyl-1-cyclopentyl B K
Na 3-isobutyl-5-methyl-1-cyclohexyl B K
Na 2,2,3,6,6-pentamethyl-I-cyclohexyl B K
Na 1,5-dimethyl-2-isopropyl-1-cyclohexyl ‘B K
Na 2-methyl4-sec-butyl-1-cyclohexyl B . K




3-(met hyl priopyl am no) pr opyl K

3- (et hylisopropyl am no) propyl B K
2- a2|r|d|noethyl 2- thlonDrphollnoethyI
K - ..;zkx_:-:” it W}hnl Nl nnrl di. nn) ot h\ll .
3-did scrpropyl am nopropyl ) C Na
3- p| eri di nopr opyl : o C Na
3’ p rrolidi hopropyl o C Na
3-(.1, 4,5, 6-tetrahydr o%,yri m di no) pr opyl : C . Na
3-azle eti di nopr opyl ) 1,243,207 B K
3 (2, 6-dinfet hyl pi peri di no) propy!| B K
2- (N— et hyl ani | i no) et hyl R, F-1 K Method M
3-(N-medi yl ahi |'i no) propyt= —% e
3-( rf}e t hyl et hyl ami no) - 2- pr C}é&-lmethyl-l s2,3,4-tetrahydronaphthyl) £_ ¢ B K
3- (et hyl but yl ani no) - 2- pr O[1Y(B-methyl-1,2,3,4-tetrahydronaphthyl) - C Na g K
3- py'rrolo 2- propyl D K
3r - (‘12 i m dazol i no) - 2- pf Op)}r(ti—mcthyl-l 2,3,4-tetrahydronaphthyl) D B K
3-im dazol o- 2- propyl -7-mcth 1-1,2,3,4-tetrahydronaphth D Kp
1, 243, 207 ( ¢ YRR y&[ err] 5 «
Met hod M [ er r.] -(l,3-d1met?181 -1,2,3,4-tetrahydronaphthyl) B K .
1,243, 207
' ] - 2: = 4 343df
- : . 1-(; ﬁ;edxtnﬁtcl)nél 1,23 4—teﬁhyd6xonaphthyl) 2-hept en- 1- le K
D K 6- hept en- 1-(§#-dimethyl-1,2,3,4-tetrahydronaphthyl) B R
Na 2- hept en- 4- yl . B
Na : 5 et hyI -3-he Q-é?é- Lxxiﬁhyl-l,2,3,4-teu'ahydronaphthy1) : B p K
Na ; 1-(1,2,7-trimethyl—1,2,3,4-tetrahydronaphthyl) B K
: 1-(1,4,7-trimethyl-1,2,3,4-tetrahydronaphthyl) B K
1-(4,5,7-trimethyl-1,2,3,4-tetrahydronaphthyl) B - K
‘ : 1-(1,5,8-trimethyl-1,2,3,4-tetrahydronaphthyl) B K
2-(1-methyl-1,2,3,4-tetrahydronaphthyl) B K
" 4 ¢ 2-(6-methyl-1,2,3-tetrahydronaphthyl) B . K’
‘ 2-(2,6-dimethyl-1,2,3,4-tetrahydronaphthyl) B K
! 2-(4,4-dimethyl-1,2,3,4-tetrahydronaphthyl) B K
| ) . 2-(1,1,4,4-tetramethyl-1,2,3,4-tetrahydronaphthyl) B K
i o 2-(1,2,3,4-tetrahydronaphthyl) F—1 K
- . 1-indanyl B K -
: , _
P . 2-indanyl B K
2-methyl-1-indanyl B K
IR 1-methyl-1-indanyl B K
2-methyl-2-indanyl . B 'K
.' } 1-ethyl-1-indanyl B K
i 2-bicyclo-[4.4.0]-decyl A Na
: 3-bicyclo-[4.4.0]-decyl A Na .
, 7-adamantanyl A Na
thujyl B, K



2- met hyl - 4- hexen- 3-yl B Na
2- et hyl - 5- hexen- 2-yl E K
Lum.mu%hexen 4-yl . F Na
3- et hyl - 2= isXen- 4- .y - . F Na
3- me¥ hyt - 5- hexen- 3-yl F-1 Na
2, 2;di met hyl - 3- pent en- 1- yI F-1 Na
2,s3- di net hyl - 2- pent en- 4-yl F-1 ‘Na
2, 4-di net hyI g penten 4 yl 1,243,207 B Na 73
2, 72, 31T -3-buten Aty v B Na
TGt en-3- v . R B Methobd M
—ect.en- 3-y| ’ : B —Ner
pB opar 9)“ : feachyl A B Na K
2 BEE gg i’ z: {-/methyi-1,2,3,4-tetrahydronaphthyl) ﬁ B $ K
IB pent yR- 3-yl 2-prridylmethyl A B NaNa
- net hyl - 3-butyn- | -yl A Na
- hexynK_ 1-yl 4p ndv}.mcth}’l B B Na Na
B- hexyig 3-yl 4-imidazolylmethyl B B NaNa
2-heptyn-1-yl . B Na
§ 3-di et hyl - 4- pent y| "g.\'sphcnylimxdazolyl)mcthyl B B Na Na
§rreth# 3-hexyn-2-yl . idomethyl B B NawNa
3-ethyl- 1-pentyn-3-yl phthalimicomethy B Na
3- et hy:l 1-hept yn- 8- yIzN- mcth}lamlmo‘cthyl C B ppMa
2, 4-di get hyl - 5- hexyn- 3 thyl C F—1 Na Na
2,2, 3- gel met hyl - 4- pent o ”"ﬂ‘”“f"““ y C Na
V6 -d:buz)lnﬂunﬁoﬂﬁr} 207 F—1 Na
Z; R[ err] 2—diis$propylaminocthyl . Met hod F—‘l K
K 3-dicthylaminopropyl F—1 Na
K 2-(2-imidazolino)ethyl *H
K 2-piperidinocthyl H
K S-morpholinopropyl F H
K 3-thiomorpholinopropyl F—1 X
K 2-pyrrolidinocthyl F—1 K
1 K 2-(2-imidazolino)ethyl F—1 K
K Z-pyrrolocthyl F—1] K
K 2-(n-mcthyl)piperazinoethyl F H-
K 3-(N-butyl)piperazinopropyl - F H
K 2-(1,4,5,6-tetrahydropyrimidino)ethyl F—1 X
K 3-pyrrolopropyl F—1 K
K 3-imidazolopropyl . F—1 K
Na 3-di-(n-propylamino)-2-propyl . F—1 K
Na 2-dicd1ylamino—1-progyi F—1 K
Na 3-pyrrolidino-2-propyl F—1 K
. K. 3-piperidino-2-propyl F—l1 K’
3-diethylamino-2-propyl F—1 K



Ctyn-2-yl C Na
A Na o- chl or obenzy
Na e E pr omobenzyl
A . Na >-m. Methyl bunzyl T T
B . Na Fa Na p-.ethyl benzyl .
B/ « Na  o-nitrobenzyl o
C-‘“ K  mnitrobcnzyl
CH K o-ntthoxybcnzyl’ o
c K- tp-cdhoxybenzyl 1,243,207 %
R: K  p-butyryl'benzyl ‘ . .
B K B Rr, N o-carbornethoxyhagay!l M
B' I\la. O_ f | uor ,3{:\11'1:‘2)'! - e e = = ...-..-....‘_.. e o - - -
AT Na odi net hy|3:merpesbienspoepyl F—1 K
Ejﬁl fr tyl 3-'c'.ii-(n-butyl)amino-z-propylb enzl hydryl-. F—I\_lé. K
chol est er yl * 3:dimethylamino-2-propyl FBI1 K Na
21 furl net hyl g . : . ¢ Na
3{ pyri dyl met hyl 2-acctamidocthyl . PF K H
[ 2, 2-dicthyl -1, 3- di oxol 3butytanyilidprapgit hy| BB ‘K Na
(2-pyrralidono) net hyl , , ' « B . Na
(4-im dazol yl ) met hy] ~ 3aceuamido-2-propyl Bpgq X K
1~ i ndanyl nmet hyl 2-acetamido-1-propyl BB K Na
pht hal i m donet hyl . . L F1 . K
({4- N-met hyl ) pyridyl ~ 2-diethylaminocthyl o It T S
78 _ 2-(me_:hyre'tﬁy1amiilo(%3ﬁy$, 207 Substitutjon of x
Rlerr]OH by Rlerr]SHin this procedure produces the follow ng penicillins:
[!;er r ] pheny| 2:{ethylbutylamino)ethyl A A KX Na
(?- tolyl o 2-(methylisopropylamino)ethyl A Nag K
] 3-(méthylpropylamino)propyl B K
5 " 3-(ethylisopropylamino)propyl B K
i 2-aziridinoethyl B K
‘ : 2-thiomorpholinoethy] B - K
; 2:(4-methylpiperidino)ethyl B K
3:diisopropylaminopropyl ‘C Na
3-“piperidinopropyl < ‘Na
. 3-pyrrolidinopropyl C Na
3-(1,4,5,6-tetrahydropyrimidino)propyl C Na
3iazetidinopropyl B K-
3-(2,6-dirnéthylpiperidino)propyl ‘B K
2-(N-¢ethylanilino)ethyl P=1 K
3-(N-methiylanilino)propyl F=1 K
3+{methyléthiylamino)-2-propyl C Na
3-(ethylbutylamino)-2-propyl C Na
3-pyrrolo=2-propyl D X
3~(2-imidazolino)-2-propyl D K
‘ 3-imidazolo-2-propyl D X



p-tolyl A Na
mt ol yl B K p-tolyl
B K p- i sopropyl phenyl o B
K p- t\b”t]tyl phenyl - e B K
2, 5-di net hyl phenyl B K °
2, 5;di et hyI phenyl .B , . K
2-met hyl - 5-i sopr opyl phenyl _ : B K
-t-butyl - 2 | sopr opyl phenyl 1,243,207 B K 75
o- chl or ophe - ; B Na
pMehddor opfeny| R B MN8od M
Tdor Oﬂﬁenw . b ',.:j;!;;.i.:mi::o-l-propyl B R K
2, g=gli chlgor ophenyl . ) A " Ma. K
3, 4-di chl or ophenyl 3+ a-butyl,amino-1-propyl A "Na
2,55t r Kchl or opheny! 7.8 mathyipiperazino-1-propyl A N K
2, - di br gnophenyl| ’ A % K
2,4, 5-tr1bronophenyl  3iemio-t-propyl A
4 chl or ak2- et hyl phenyL 2-ssmidazolino)-1-propyl B )51 K
64chl or a2 3- met hyl phenyl ~ B %
3-chl or 0~ 4- met hyl pheny#- 2.5-dmethylpyrrolidino)-1-propyl B ) K
6Bchl or ag 3-i sopr opyl pheny,l omethyl . B . Na K
2Abrom) 4- i sopr opyl pheny] B Na
2-chl or & 3, 5- di et hyl phﬂ.ﬁyihomcthyl B Ny K
SAchl or g 2, 4- di net hyl phen: , B Na K
1, 243, 207 B4 x'my darolino)methyl o v 79 R7 ‘
I\kt hod K , I'N N-cihylpiperazinomethyl 2.4 "ih' oro-3ncthylphenyl K
o Na ' - ?A.uif.o h I 3
% K ,Na [err] {-3-mcthylpipcndmo)m_ethyl erl eny A ’E | K Na
K pyrrolomethyl E’ K
B K 3-{N-isopropylanilino)propyl ' _ - F—1 K
_B K 3-{N-methylanilino)-2-propyl F—1l K
B K 2-(N-methylanilino)-1-propyl F—1 K
B 'K 3-(N-methyl)pyridyl F—1 K
- Na allyl A Na
E Na | crotyl A Na
: Na . 3-buten-1-yl "A Na
: Na : : 3-penten-1-yl A Na
K . 1-penten-5-yl B K
K _ 2-methyl-3-buten-1-yl ~ B K
;l_ X :; 5-hexen-2-yl B K
=1 X ‘ : 4-hexen-1-yl B K
' Na . 1-hexen-4-yl B K
Na _' 3-hexen-2-yl c Na
K o 2-methyl-3-penten-2-yl Cc Na
R . 4-methyl-3-penten-2-yl . C Na’
D K

K | 2,2-dimethyl-3-buten-1




T At bt i oy it e mtile,

[err] Na [err] A
Na [err] A Na
p- net hoxyphenyl N o e e e
Na j[err L N _ ' N rerr] .
c /- - [err] T C Na
[enn] C Na 2-nct hoxy- 4- net hyl phenyl
C "i Na - nmet hoxy-2- net hyl phenyt
Na | 3- nehoxy#4- net hyl phenyl _ 76
C Na - 5- et NoXy- 3- Ntt Nyl phenyl —
c . Na %, 1, 243807 M
EXAMPLE I 11 -
3- ﬁur yl, 3-pyridyl, 4-pyriepsa-1-ylp-t ol yl , o- ntt hoxyphenyl, D X
p- thoxyphenyl p-trif I6§‘Q§T‘Ex{‘rﬁ iyl phenyl,  p-chl orophenyl, o- d|
me'g hyl am nophenyl | am nophenyl, are converted to pen| CITITI ns
by}the nmet hods of Bzampbxm-ﬂ For conveni ence only the R2 \Bal ues Mie
i st ed. err t hod
VE met hyl 2-methyl-3-hexen-2-yl Rl ] BA o NI%a Na
n- but yl 2-methyl-4-hexen-3-yl A B\a Na
decyl 2 D K
tetradecyl 2-methyl-5-hexen-2-yl B Ra K
2-chl or oet hyl 2-methyl-5-hexen-4-yl A Fa Na
3-chl or opr opyl A Na
3-thl oro-1-butyl 3-methyl-2-hexen-4-yl A RNa Na-
1- et hyl - 3- chl or opr opy! 3-methyl-5-hexen-3-vl A gy N
2, 2- di met hyl - 2- chl or oet hyrfle Yoy A Na .
2- br onoet hyl . 2,2-dimethyl-3-pénten-1-yl B &1 Na
3 brom)propyl ] Y B
'br ono- 1- but y| 2,? dimethyl-2-penten-4-yl B l!'é—l Na
: 1,'3-di chl or opr opy! 2,4-dimethyl-2-penten-4-yl A BNa ~ Na
 2,2,3-trimethyl-3-buten-1-y1 B Na
2-octen-1-yl B " Na
a l-octen-3-yl B Na
propargyl A Na
* 1-butyn-3-yl A Na
2-butyn-1-y1 A . Na
. . 1-pentyn-3-yl A Na
' 2-methyl-3-butyn-1-y1 A Na
. 2-hexyn-1-yl B - Na
I1-hexyn-3-yl : B Na
4 2-heptyn-1-yl B Na
2,3-dimethyl-4-pentyl-3-y1 "B Na
5-methyl-3-hexyn-2-yl B Na
3-ethyl-1-pentyn-3-yl B Na.
3-methyl-1-heptyn-3-yl o Na
i
: ;' 2,4-dimethyl-5-hexyn-3-yl C Na
: 2,2,3-ﬁimethy1-4—pentyn—3-yl Cc . Na



2, 3-di br onopr opyl A Na
2- br ono- 3- chl or opr opyl A Na
3,4-dichloro-1-butyl o rcende LA Na
2, 2-di chl or oAyt . e oA Na
2,3,3tr brormpropyl ' A Na
2, 2:3-trichlorobutyl A Na
2,2,3,3-tetrabronopropyl A Na
2-2-2=trichl or&et hyl A Na
2 2. 2.trifluoroet hyl* LA A Na i
3Mgthad 1 1 M uor opr opyl A Na .
2- troer] _ R, B Methg¢, M
3 %’HSEL@’Y' L eyl s S ™
1- get hyl - 2-ni tropropyl scayn-2-yl B CK Na
2, 2-di ni Yoet hyl . : ) C AN 81
1, B43, 20% beary! 81 - ... T
Rlerr] : o-chlorobdiBt hod M. 1- met hyl , 2, 2Adi ni t Nset.hyl
ol N4 2- br omp- 2- ni troct hyl : A Na B
NGE K 2- chl or o- 2- ni R¥EIPEHY I B Na
1- et hyl - 2 br ono- 2- ni t r,Q&tMylbenzyl B BNa Na .
2-&hl or oN2- ni t r obut y! B p e
| -g ri chl g onet hyl - 2- ni tR-<iopgy! B Na a
1-trifluoromet hyI et hyl . nirobenzyl A cNa K
1 Fr=ldi meNayl - 2, 2, 2-tri fl uoroet hyl A Na -
2pgt hoxyet hyI m-nitrobenzyl F- | [ K
Zemat hosor omy omebosybenz £1 Sk X
3gsec- b'fls;[ oxypr opyl " p-cthoxybenzyl F-1 X K
a .
B N ' p-butyrylbenzyl B K
a
B ‘N o-carbomethoxybenzyl B Na
: ! .
B N o-fluorobenzyl A Na
. .
A N o-dimcthylaminobenzyl F—1 K
a .
A N benzlhydryl B Na
a
A N trityl "B Na
: a
5 N cholesteryl B Na
a
\ N . 2-furylmethyl - D /' Na
a .
3 N 3-pyridylmethyl F H
a .
: N [2,2-dicthyl-1,3-dioxolon-4-yl}-methyl B Na
4N3 .
. N ' (2-pyrrolidono)methyl B Na
) a .
N {4-imidazolyl)methyl . ' F—1 K
4N3
N 1-indanylmethyl B - Na
a
N phthalimidomethyl F—1 K
iNa :
N : (4-N-methyl)pyridyl F—1 K
a . .
Na

N«




4- et hoxy-n- but yl
1, 1-di net hyl
2- cyauoet hyl
f3eeyanﬁpropﬁ
~/1-¢yapo- 2- chtoropropyl ~

;1- cyano- 2, 2-di chl or opr opyl
i1<cyano- 2, 2, 2-trichl or oet hyl
#-cyano- 2, 2, 2- trlbﬁgnnethyl

i1- nethyl-l-(l ‘-C
52 acet oxyet hyl
i2- acet oxypr opyl

- 2- met hoxyet hyl

nn
AN

\
\
|

|
|
;
|

XXX XXKXX

oW winm
EI
E\
|

1,243,207

TRrAsse

B -
Substitution of R,OH by R,SH in this procedure Igoduces the follmgng penicillins:

.:3-but yryl oxypr opyl R,—CH—CONHR B Na
i4- pr opi onyl oxy- n- but yl B Na
icar bobut oxynet hy! - COSR, B Na
2- car bet hoxyet hyl R, B Me M
3- car bobut oxypr opy! ’ B
4- car bet hoxybut yl phenyl C MNa = Na
1, 243, 207 82 83
-tolyl N
RFerr.]. o% Met hod M 2-carbethoxy%ropyl &
C Na J_tmmbhlorontthyl-2-carbonethoxyethy| A Na
K 1- car bet hoxy- 2- ﬁ hl or opr opyl ' B <
1- car bet hoxy- 2, 2- di chl or'® pyI' B - N
1- car boret hoxy- 2, 2, 2- trlﬁhborocthyl B Ks K
-1- car bet hoxy- 2, 2- dlchloroethyl B K
1- car bonet hoxymet hyl - 2, 2 5F®YEMPSr oet hy| B K K
acet onyl p-t-butylphenyl E , pa K
2- oxopent yl ] E * Na
2-met hyl - 3- oxobut yl 2,5-dimethylphenyl E Ra R
: 2,5-diethylphenyl .B K
’.' . 2-methyl-5-isopropyiphenyl B K
4-t~butyl-2-isopropylphenyl B K
o-chlorophenyl B Na
p-chlorophenyl B Na
m-bromophenyl B Na
p-fluorophenyl B Na
’ 2,4-dichlorophenyl A Na -
3,4-dichloroplienyl A Na
2,3,5-trichlorophenyl A Na
" 2,4-dibromophenyl A Na
2,4,5-tribromophenyl A Na
4-chloro-2-methylpheny! B Na
6-chloro-3-methylphenyl B Na
3-chloro-4-methylphenyl B Na
6-chloro-3-isopropylphenyl B . Na
2-bromo-4-isopfopylpheny1 B ‘Na
2-chloro-3,5-dimethylphenyl ' . B Na
. 5-chloro-2,4-dimethylphenyl B Na’

e = s ey ST 111 S L emves et g Teea 11t

82



1, 1- di et hyl acet onyl E Na
| -acetyl -1 -nethyl propyl B Na
2- et hyl - 3- ox%)em_ylm_ﬁm___ . B Na
| - acet onyl but yM--~ . B Na
1- et hyl - 2- net hyl -.3- oxobut yl B Na
4- gxohexyl B. Na.
| - met hoxy- 2, 2, 2-trichl oroet hyl A Na
1-et hoxy- 2, 2, 2t ri chl or oet hyl 1,243,207 A Na 79
1- met hoxy- 2, 272=tri f | uoroethy A Nex
1fling p¥micdlin, 2-tri f1 uoroet hyl . A l\% .
2, 3-di acet oxypr opyl R; g Metho M
2, 3-di capryl oxypropyl ; s.:hioro-3-methylphenyl B A K Xa
2, 3-di st ear oyl oxypropyl ] B K .
(1,2, 3-tricarboxmet hox ) SBucrpRspi | B Ak Xa
(’i, od 3-t M car bobut oxy) - 2-456R}yIphenyl B A K wa
2-achl ot oh-,a,—s-dl met hoxypr opy B K .
1:40rret hyl 22, 2- di et hoxy eg-tijhoromethylphenyl B AK  Na
28o0x0- 3-Nhl oropropyl o cohenv B c Na o
1atrichloronet hyl - 3- oxBBtt wp ny B " K 2
1, 243, 2('3\7'l - p-methoxyphenyl 83 C Na
RB . KNa ) n-cthoxyphcwn%t hod M | c 2-f1 ugr oet hyl
2nitroK -trifluoronet PydioxgphenyR-t ri f | uor oet hyl A CNa Na
4 4,4-tgifluorobutyl A © Na
% car .bet hoxyet hoxynet hg,{ncthoxy-‘i-mcthylphenyl B . C Na Na
, 1- di cr bet hoxymet hyl 3.2z6dd10x¥@f1pbehy! B cNa  Na

gar bet hpxyet hoxynet hyl B. Na
chl or odi-car bonet hoxy met-fisthoxs-4-methylpheayl B C Na Na
B r onodikar borret hoxynet g!%Lthoxy-?»-muhylphcnyl B c N N
B K. ' 3-t-butyl-4-mcthoxyphenyl B K
B K svmethoxy-2,5-dimethylphenyl B K
B Na , 2,5-dimcthoxyphenyl F H
8 Na _ 3,1-di-isopropoxyphenyl F H
3 Na . 4-methoxy-2,5-dirpropylphenyl" F—1 K
3 Na ' 2-chloro-4-methoxyphenyl ! A Na
. Na ' 4-bromo-3-methoxyphenyl A Na
‘ Na _ 5-bromo-2-methoxyphenyl A Na
) Na s 4-butoxy-2-chlorophenyl E Na
) Na _ © 2,5-dichloro-4-cthoxyphenyl B K

Na 3-cthyl-4-methoxyphenyl B K

Na ’ .

Na

Na

Na

Na

Na

Na




| -i sopropoxy-2,2,2-trichl oroethyl A Na
1-t-butoxy-2,2,2-trichloroethyl A Na
di car bonet hoxyet hoxynet hyl __ B ~Na _ -
e _ == )\ R TR
O-tolyl A ' B Na '
p-tolyl B Na
m et hyl phenyl . B Na
*0- n- pr opyl phenyl 0 B Na I -
o- i sopr opyl phpmzf R Na Y
_ p-t - butyl phenyl . B. Na '
0- et hoxyphenyl Examere IIX B Na _
*
p- met hoxyphenyl Other arylhalocarbonyl ketenes wherein R, is 3-furyl, ggsyndyl 4-pyrlx1@ p-tolyl, Jme
m et hoxyphenyl o-mcthoxyphenyl, p-methoxyphenyl, p-trifiuoromethylphesyi, p-chlorophdi§yl, o-di- e
Y 2-br
p- n- but oxyphenyl methylaminophenyl and_p-dimethylaminophenyl, are conviited to penicillii®s by the
o- chl or ophenyl methods of Examplc 1. For convenience only the R, valuegnare listed.  Ng 2-ch
p- chl or ophenyl v A Na Lo
m br onophenyl A" Method Na M
p- fl uor ophenyl oy —HNer 2-¢)
o-f or.nyl phenyl methyl - A A ' Ng Na
m f or nyl pheny! acbutyl A 4 N Lo
84 1, 243, 207 1-
84. - - decyl - Rerr] D Met Hed M
o- acet yl phenyl tetradecyl A g Na 1
p- but yryl phenyl . A Na 2.
o- ni t r ophenyl 2-chlorocthyl C A K Na
m ni trophenyl 3 chl 1 C A K N 2
o- car bonmet hoxyphenyl cioropropy -C Na' 3
m car bomet hoxypheny| 3-chloro-1-butyl C A Na Na
p- carbo- n- propoxyphep ¥nethyl-3 -chloropropyl = - A Na Na :
. 2,2-dimethyl-2-chloroethyl A Na
2-bromoethyl B K
3-bromopropyl B K
4-bromo-1-butyl B K
1,3-dichloropropyl A Na
2,3-dibromopropyl A’ Na
2-bromo-3-chloropropyl A Na
3,4-dichloro-1-butyl A Na
_ 2,2-dichloroethyl A Na
“ 2,3,3-tribromopropyl A Na
2,2,3-trichlorobutyl A "Na
2,2,3,3-tetrabromopropyl A Na
2,2,2-§richloroethyl A Na
2,2,2-trifluoroethyl A Na
3,3,3-trifluoropropyl A 'Na
2-nitroethyl B K
3-nitropropyl B . K
+ = 3-nitrobutyl B K
1-methyl-2-nitropropyl B K
2,2-dinitroethyl C Na



o- di net hyl anl i nophenyl F-i K
o- di et hyl am nophenyl F-1 K
a=dj,=n-butyl ani i nophenyl — . F-i K
m di - n- pr opy‘ham nophenyl R == K
p- met hyl et hyl am nophenyl F-1. K
p- ge.t hyl i sopr.opyl am nophenyl F-1 K
2¢ 3- di- hyl phenyl D K
2? 5-di i h\lll phpnyl 1,243,207 D K81
2, 3-di et hyl phenyl D K
2, 4-di - n- pr opyl phenyl R, Methoy M
6-et hyl - 2- mef iyl P3SN icrocthyl cD N K
2- met hyl - 4- sec-| )gt I nFfreorcly B ¢ Na
' 3- met hy| - 4-2-brbme-g-highehy | B B Na Na
2,3/ 4-tri snej B - Na
2. 6-di met hyl% -4ty ?D%:“‘f‘%h“‘épﬁl i B N
4, 6- di met hyl rRethpibydnprremiydethyl BB Na Na
4, 5-di net hyl pr opyl phenyl B Na
2,34, 6-tet r%ﬁ%"{‘ﬁg““&ﬁ%| Bg N g
4-but yl - 5- i SpPREKRRYheal-DRIdthyphenyl B B Na Na
pent anet hyl phenyl B Na
2, 6-di chl or o’pﬁ’@ﬁ%i?me‘hyle‘hyl Ap Nao£y
2, 6- di br onOP})@keinyl-2,2,2-triffuoroethyl AA Na Na
1, 243, 207 85
Met hod Né-methoxyethyl 2 4, 6-tri chl or ophenyl F—1 K
Na Edy rormphenyl - F—1 K A
2356tetrach1g’i£'y enyl A Na
pe nt achl or ophanyd»xypropyl FAl K Na
A dl ni t r Op;lse n-¥utoxypropyl F—? K Na
4-ethoxy-n-butyl F—1 K
1,1-dimethyl-2-methoxyethyl " F—l1 K
2-cyanoethyl ‘B K
3-cyanopropyl E K
1-cyano-2-chloropropyl B K
1-cyano-2,2-dichloropropyl B K -
1-cyano-2,2,2-trichloroethyl, B K
1-cyano-2,2,2-tribromoethyl B K
1-methyl-1-(1 '~cyano-1 -methylethoxy)propyl B K
2-acetoxyethyl B " Na
2-acetexypropyl B Na
3-butyryloxypropyl B Na
4-propionyloxy-n-butyl B Na
carbobutoxymethyl B Na
2~-carbethoxyethyl B Na
3-carbobutoxypropyl ) B Na '
-4-carbethoxybutyl C Na
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2,3,4,6-tetrani trophenyl C V\Na
pent ani t rophenyl C Na
2,4-difluaraophenyl S R Na
2, SROPTENYT BT —— -
pent 'af | Lor ophenyl A Na i
3-chl oro-4-fl uorophenyl : , A . Na
2+br ono- 4- f | uor ophenyl A " Na
2, 6-dichl oree 4-fl uor ophenyl - 1,243,207 A Na 82 83
4, 6- di br ono=2=fTOorophent yi A Na
2- brono- 3, 5-di chl oro-4-f| uor ophenyl A
3-fluoro-2, 4, 6-txichl nrnnhpn\ll * = AMCthOd JRIJZW
4- br ono- 3- net hoxy@hmyszypmpyl : A C NaNa
2- chl or o- 6- net hox A
3- net hoxy- 2- net hy?’81nﬁoxXTlcthyl-2-carbomcthoxyethyl B B Ekk
2- met hoxy- 6- pr opy1-pi@thgty-2-chloropropyl B B KK
2- car bonet hoxy- 5-f | uor,ophenyl B K
5-f1 uor o- 2- met hoxVﬁﬁ"é‘fﬂ?"y'z’z'X‘°.m°’°P’°Pyl B B K
4-acetyl -2-fl uor 0D-Hﬂ5b)ﬂcthoxy-222 ~trichlorocthyl B B Kk
4- chl or o- 2- et hyl pheny co ' B Na
2- br ono- 6- net hyl p lgffhoxy-2 2-dichlorocthyl B B N
2- brono- 4- t - but y| pRetlethoxymethyl-2,2; 2-mchloroethy1 B s N
2-chl or o- 4-i sopropyl phenyl B Na
2-i sobut yl - 4-f | uotsptyény| B E 'NiNa {
6- br onp- 3, 4- di et hylohepy! , B E. K 86 |
1, 243, 2Q7 opelih 86 87 y
R2 ' 2-methyl-3-oxobulyiet hod M 4- chl or & 2, 3- Naret hyl phenyl
[I% K “ﬁlmtgtrh%ggmsll sopr opyl - 3- met hyl phcnyl E Na B
1-acetyl-1-methylpropyl B Na
'2-methyl-3-oxopentyl B Na
i 1-acetonylbutyl B Na _
. 1-cthyl-2-methyl-3-oxobutyl B Na
4-oxohexyl B . Na
1-methoxy-2,2,2-trichloroethyl A Na
‘ ' 1-ethoxy-2,2,2-trichloroethyl - A Na
’ 1-methoxy-2,2,2-trifluoroethyl A Na ;
k 1-butoxy-2,2,2-triftuoroethyl A Na :
; 2,3-diacetoxypropyl E K {
2 2,3-dicapryloxypropyl B K i
: ] - 2,3-distearoyloxypropyl B K
(1,2,3-tricarboxmethoxy)-2-propyl B K i
K ) ' 2
? (1,2,3-tricarbobutoxy)-2-propyl B K i
- ‘ ' 2-chloro-3,3~dimethoxypropyl B K ‘
] 1-methyl-2,2-dicthoxyethyl . B K "
2~0x0-3-chloropropyl ' B Na
B K

1-trichloromethyl-3-oxoburyl
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4-chl oro- 2, 3-di et hyl phenyl B K
2-cl oro- 3, 4-di net hyl phenyl B K
4, 6- di by omp- 2- et hyl phenyl B K
2, 4-di chl or 53, 5- di net hyi phenyl B K :
4-chl oro-2, 3,5-tri net hyl phenyl B K f_
4- ghl or o- 2-ni t r ophenyl ' B K - :
hl or 0- 2;4- di ni t r ophenyl - B K
%—ehl oro -4233f! HOF-6—6 E trgpheny! 1,243,207 B K_ 8
2, 4-di br ono- 3-f 1 uor o- 6- ni t rophenyl E K
4-chl oro- 5-f | uor o- 2- ni t r opheny| Ra Mgthod M K
4-acetyl - 2-f| uQtmoraamyit r ophenyl By Na K
2-acetyl - 6- brono-4-fl uorophenyl . E . K
2-f | uor o- 4-.pr ogriieyl-pifaergmethyl-2,2,2-trifluoroethyl ;) Na K.
3, 4- di car borret hgxviz2 B 6.1 i bl omophenyl , . K
2-acetyl - 4-chl oF(’)ptHer??ﬂ 4 : §‘ Nay
2-acetyl - 3, 5, - diicafbétboxpqoivgymethyl i) Na Na
2-acetyl - 6-chl gr.o.4-net hyl ny| Na
4-chl or o- 2- pr ogflodrﬁifbf) %xﬁéftqus'cxmxyemyl % Nang
2- acet yl - 6- di netbathaEtotpdeaily | 1l Ka
4- di met hyl am no: 2- et h Itﬁheny : F-1 -+ K
4- car borret hoxy-cbl?rﬁii‘ﬁ"étf%&? SR heny! =1 Ka
4-t-butyl - 3- _ni tbrrdﬁbbﬁdib(dmethoxymcthyl B Na Na
2-met hyl - 4-ni tr.o-5-i sopr.apyl phenyl B, Na
6-ni tro-1,2, 3, 4 BPARELAYTIGIRERH B NaNg
2- met hoxy- 5- ni LG5t SRV RIBRRI h Na N
2- et’hyl - 6- met hyl - 4- ni trophenyl Na
2, 3- di met hoxy ps#ranhgrhethoxyethoxymethyl m Na Na
1, 243, 207 S7
) 1 henyl Y
R err] pheny Met hod M B Na
. o-tolyl : B Na
p-tolyl B Na
m-ethylphenyl B Na
o-n-propylphenyl B " Na
o-isopropylphenyl B Na
p-t-butylphenyl B Na
o-methoxyphenyl B Na z
p-methoxyphenyl ‘B Na
- ' m-ethoxyphen};l B " Na
: p-n-butoxyphenyl B Na
o-chlorophenyl A Na
p-chlorophenyl A Na
m-bromophenyl A Na l
p-flucrophenyl A Na f
o-formylphenyl A Na ‘
m-formylphenyl A Na




3, 5-di net hoxy- 2- ntt hyl phenyl A
2, 5-di net hoxy 4- propyl phenyl A
3,4,5-tri net hyoxyphenyl i A
m actTly p enyf\ ———

rOplbnyIphenyI

ar hborret hoxy- 4- net hoxyphenyl

84

5-
5-
4
a
0-p
p- pf opi onyl phenyl
2:sC
2-C
3,4
2,3
2,4

Na
Na
Na
B K
B K
B K
, B K
ar bonet hoxys46- met hoxyphenyl 1,243,207 B K
, 4- di car boneT hoxyphenyl T *B K
, 3-di car bet hoxyphenyl R, B Method K M
; 4- di car bct hoxyphemH B~ K
2, 4-di car borret hoxyﬂ-getslphfhﬂet hyl phenyl B A K Na
4 car bonet hoxy- 2, % ‘ﬂﬁ%’ 1~ 4- met hoxyphenyl E A K Na
4: car bomet hoxy- 2, or ophenyl : E K
2- car bormet hoxy- 3, Se-uitroghtdybxy- 4, 6- di met hyl phenyl E. C K K '
| - 2-brono-4-carb t hoxy 6- met hoxyphenyl E K
5: car bonet hoxy- 2- rret"ho;?ﬁ)ng ni t r ophenyl E ¢ k£X
3- car bonet hoxy- 2, %&mmtmmﬁmﬁmt hoxyphenyl E .C K 'Na’
4:i ndanyl A Na
5.i nd an% m-carbomethoxyphenyl A C NaNa 1
5: net hyl - 4-i ndanyl p-carbo-n-propoxyphenyl . A C Na Na
6- met hyl - 4-i ndanyl A Na
3- net hyl - 4-i ndanyl o-dimethylaminophenyl A F—1 Ng K
1: met hyl - 5-i ndany| o-d1ethylammophenyl A F—1Na g
7-met hyl - 5-1i ndanyl A Na
6:t-butyl-5-i ndany¢-d1-n-butylarmn0phenyl ) A F—1 NaK
4; 6- di net-hyl - 5-i nd C ., Na
11, - di net hyl - 4-in %{'}l"m"y’m”"“” c Flaa K
1,1, 2-tricthyl - 4- | prehashyltthylaminophenyl B F—1K K.
p-methylisopropylaminophenyl F—1 K
2,3-dimethylphenyl ' D’ K
| 2,5-dimethylphenyl D K
' 2,3-diethylphenyl D K
. 2,4~di-n-propylphenyl D K
6-ethyl-2-methylphenyl D - K
' 2-methyl-4-sec-butylphenyl B Na
" 3-methyl-4-t-butylphenyl B Na
' 2,3,4-trimethylphenyl B Na
| 5 2,6-dimethyl-4-ethylphenyl B Na’
".4,6-dimethyl-2-methylphenyl B Na
E 4,5-dimethyl-2-isopropylphenyl B Na
' 2,3,4,6-tetramethylphenyl B Na
4-butyl-5-isopropyl-2-methylphenyl B ! Na
o pentamethylphenyl ' B Na .
. 2,6-dichlorophenyl A " Na
': ' 2,6-dibromophenyl A Na

=

o e
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88 1, 243, 207
88 89 R err]
Met h%cL M 1,1, 2, 3-tetranet hyl - 4-i ndanyl
K 5% di met hyl - 4-i ndanyl | e e B .
7- chl oro- 4-i ndanyl A Na’
/- brono- 4-i ndany! A Na
6+ br ono- 5- i ndanyl ' A Na
4,1, 7-tr8xret hyl - 4-1 ndanyl 1,243,207 B Ks
4- (1-i ndanyT) phenyl B K
2, 4- (di cycl opent - 2-enyl ) phenyk, MetholP M K
4- (a, a- di mret-hyH-berzHpherH —B- K
| - napht hyl 2:4,6-trichlorophcnyl A B Na Na
2- napht hyl 2.4.6-trib heavl - A B N Na
1-(5, 6, 7, 8-t et F ahydronapnt hyl A ™M N
2- (5,6, 7, 8- t b%Bfricdachlomplieayly| ) AB Na Na
3-(2-met hyl -4- pyron B * Na
3- qui nol yi pegt\éch%rc){aunyl A E-1 Na K -
5- qui nol yl 2,4~dinitrophenyl C F-1 Na K
8- qui nol yl i F-1 K
5- (1, 4- napht Wt KEHFopheny! Cp N g
6- (1, 4- napht headhiteRyly) ™ cB Na MNa
4- (coumari nyl . C K
3-thi .anapht heﬂ&f&-txiﬂuorophenyl A B Na Ne
| - phenazi nyl - F-1I K
2- phenazi nyl| pentafluorophenyl A F-1 NaK
2- (ant hr aqui ng O:r B Na
2- (4- et hyl q{}l)% (%/—f— uorophenyl A E-1 Na K
1-fl uor oenyl 2-bromo-4-flucrophenyl A A Na Na
2-fl uoroenyl . A . Na
7- (1, 2- napht HBGtifHBHgjoropheny! Apg Nt g
' 4,6~dibromo-2-fluorophentyl A Na
2-bromo-3,5-dichloro-4-flucrophenyl A Na
3-fluoro-2,4,6-trichlorophenyl A Na
4-bromo-3-methoxyphenyl A Na
. 2-chloro-6-methoxyphenyl _ A Na
~ 3-methoxy-2-methylphenyl B K
2-methoxy-6-propylphenyl B K
2-carbomethoxy-5-fluorophenyl - B K
5-fluoro-2-methoxyphenyl B K
4-acetyl-2-fluorophenyl "B~ " K
4-chloro-2-methylpheny! ~ B Na
2-bromo-6-methylphenyl ‘ B Na
2-bromo-4-t-butylphenyl B Na
2-chloro-4-isopropylphenyl B Na -
2-isobutyl-4-fluorophenyl ' B " Na.
6-bromo-3,4-dimethylphenyl B K




89 1, 243, 207

89 R err] Met hod
| - ant hr.agui nonyl. .. B Na
6 1 SoqurRary S
4- (1% 3-benzodi oxol yl) B K
5- (1, 3- benzodi oxol yl') B K
3=(4-pyronyl) B K
1- (4- et hyl 678tetrah dr onapht hyl C Na
2- E 3- et hzl -whf hyliw‘ 207 - Na 86‘_
2-(5-nmethyl-5,6,7, 8- tetrahydronaphthyl) ) C Na .
1- (4, 4-di met hyl - 5, 6, 7, 8-t et r ahydr oRapht hyl ) Method My
2- (1, 6-di met hyl - Fﬁch?or§2§ﬁfn{c§l fi@napht hyl) Eg x K
1-(2,4,7-trimethyl -5, 6, 7, 8-t et r ahydr onapht hyl ) E K *
2- (1,5, 6-trinet hyl 4-brodo-3-i8propyi-B-arisipipksnripht hyl ) EB KK
2-(3,4,6-triméthyl, 6_ ydr onapht hyl ) E K
1-(1, 2, 4-tricthyl -5 ?"??’é%{‘%‘?’}’g dronaphthyl). * E Kk
2- (5, 5, 8, 8-t et r anee-thdre-3,4@imesi3lpb@ylr ahydr onapht hyl ) EB KK
4- br ono- 2- car bonet h t yl : F H
2-acetyl - 6- chl or o- ﬁgﬁ%fmgeﬁﬂcgﬁwmyp BB Kk
2-acetyl - 4, 5- di net fylichloeBBYirRdaspitayl DB K Na
2-acetyl - 5-di net hyl ani i nopheny! F-1 K
2-furyl 4-chloro-2,3,5-triméthylphenyl cB K
3-furyl 4-chloro-2-nitrophenyl Cp KK
2- (1, 4- napht hoqui nonyl ) B K
Cyc| opr Opy| 6-chloro-2 4—-dxmtrophcny1 AB K Na
cycl obutyl 3-chloro-4-fluoro-6-nitrophenyl Ap xNa
dycl opent yl oro-4-fluoro-6-nitropheny! A Na.
¢ycl ohexyl 2,4-dibromo-3-fluoro-6-nitrophenyl AE KNa
cycl ohept yl " o - A Na
| “nmethyl -1 -cycl Opeﬁ-td)‘/l?m 5-fluoro-2-nitrophenyl i | A E Iﬁa _
4-acetyl~-2-fluoro~5-nitrophenyl E K
| , ‘_ ' 2-acetyl-6-bromo-4-fluorophenyl E K
2-fluoro-4-propionylphenyl ° E K.
3,4-dicarbomethoxy-2,5,6-tribromophenyl B K
i ‘ 2-acetyl-4-chlorophenyl B K
' 2-acetyl-3,5,-dichlorophenyl A Na
2-acetyl-6-chloro-4-methylphenyl A Na
' 4-chlor6-2-propionylphenyl A Na
- 2-acetyl-6-dimethylaminophenyl F--1 K
‘ 4-dimethylamino-2-methylphenyl "F—1 K
‘ 4-carbomethoxy-2-dimethylaminophenyl F—1 K
4-t-butyl-3-nitrophenyl B Na
2-methyl-4-nitro-5-isopropylphenyl B  Na
" 6-nitro-1,2,3,4-tetramethylphenyl B Na
2-methoxy-5-nitro-4-propylphenyl . B Na
2-ethyl-6-methyl-4-nitrophenyl "B Na
2,3-dimethoxyphenyl A Na

—
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3-net hyl - 1-cycl opent yl A Na
90 1, 243, 207
90 . .91 Rl err]
Met hed MN._.. 1,3-ncthyl-1-cyclopentyl .. . ... ..____ B
K * * 2,5-nethyl-1-cycl opentyl B K
1,2,2-trinethyl-1-cycl opentyl B K -,:
1°2,5-trinmethyl-1-cycl opentyl B K
1-i soprqp¥l - 1- cycl opent y| 1,243,207 B K 37
3 Tsopropyl -1 -cycl opentyl B K
1-met hyl - 1- cycl ohexyl R, MethoBB M K
3-net hyl -1 - cyty B K i
1-et hyl - 1- cycl% dlmﬁ%gxy-Z-mcthylphcnyl A B Na K ;
1-1i sopropyl -1 -z;gtexhﬁxlhewl-propylphenyl AB Na K
4-t-butyl-1- cycl ohex A B . K
4, 4-isopropyl - Hheiriae ‘E&Y@hmﬂ B N g
1, 2-i sopropyl - d-serignedyexyl BB x K
3, 4-di net hyl - 1-cycl ohexyl | C Na
1, 3- di et hyl - 19-&59@%!?@9@4 Bc X N
2, 4-di rret hyl ¥ BC «x Na*
2,2,3-trimet hy? 1 cycl ohexyl D Na
1,3, 3-t r| met hy?-catbompibbaytiemeplioxyphenyl BpD K Na
2,4,4tr|methy%_- }) D + Na
3,3,5-trimethy 5:'T}bcyc %T(%Toxyphmﬂ 5 E K Na
1,4,4-trinmet hy34—axcar§un1c¢h:e'pl)chy1 ‘B E K Na
1,3,4tr|rrethy% clo E Na
2-chl oro- 1-i nd ?‘n‘é’lc""rp’/th°xyp‘§en}’/1 BE X \a
3- br ono- 1- i ndagykicarbethoxyphenyl B E K Na
2- met hyl - 6- pr 02 I-1 cycl ohex E Na
2-pr opyI 4- et g dicarb ‘t‘,“f ’Hh%"'k‘%}/i“c‘hylphmyl ) B E K Na
4-carbomethoxy-2,5-dimethyl-4-methoxyphenyl E K '
4-carbomcthoxy—2,6-dich10rop};eny1 E K
2-carbomethoxy-3,5-dimethoxy-4,6-dimethylphenyl E K
2-bromo-4-carbomethoxy-6-methoxyphenyl E K
5-carbomethoxy-2-methoxy-3-nitrophenyl E K
3-carbomethoxy-2,4-dinitro-6-methoxyphenyl E K
4-indanyl ' A Na
5-indanyl A Na
5-methyl-4-indany! A Na
. 6-methyl-4-xndanyl A Na 3
3-methyl-4-indany] A Na ;-
1-methyl-5-indanyl A . Na
7-methyl-5-indanyl A Na
6-t-butyl-5-indanyl A Na
4,6-dimethyl-5-indanyl C Na
1,1,-dimethyl-4-indanyl C " Na '_
1,1,2-triethyl-4-indanyl B K '_'




91

. 7-(1,2-naphthoquinonyl)

1, 4-di net hyl -1 - cycl ohexyl F K
| - et hyl - 3-nmet hyl - 1- cycl ohexyl F K
2,6-diet hxl 2 1- cycl ohexyl . o E K
1, ) ~. w L _ 91 e e
R err]s Mct hod M
2,2,5,5-diethyl -1-cycl ohexyl : F-1 K
1, 2, 4, 5-dict hyl - 1- cycl ohexyl F-1 K .
1-met hyl -1 - cycl ohept yl : F-1 K
1- (]_, 2,3,4 Sr etr nh\/dr nnanhf h\/l \ 1,243,207 i K 88
2-(1,2,3,4-tet rahydronapht hyI ) F-1
‘1- i ndanyl R, Mgthod I§V‘K
2- i ndanyl 1,1,2,3 thyl-4-indanyl Bp kKK
1-met hyl - | - i ndatfyf rmeny Ry B K
| -ethyl-1-i ndanW—dlmethyl-‘l-mdanyl . BB R
2-Dbi.cycl o-[ 4. 4. des A A g
3-bicyclo-[4. 4. Q'b]leﬂc’ig&dfmyl A Na -
.7- adamant anyl  7-bromo-4-indanyl AA Na\a
t huj yl - . B
1- (1- et hyl - 1, 255858898y dr onapht hyl ) - BA N{i
1- (2-chl oro-1, 2;3,;4nxﬁ@fty(.a.khy1§1-rypnapht hyI) BB KK
2-di et hyl am noet hy F-Bl Ke
3- di et hyi am nopf‘(SIpS}‘F"“‘Yl)ph'myl . F51 K
2- pi peri di noet hyly(dicyclopent-2-enyl)phenyl FBl K
3- nor phol i nopr opy! F-1 K
3- t hi onor phol i néjfpipethylbenzyl)phenyl FB - K&K
2-pyrrofidinoet hyl Fgl NK
2-(2- |mdazoI|no)ethh } F-1 K
2-pyrrol oet hyl 2-naphthyl F-BL NK
3 (N- et hyl ) pi Pe! ?g%g‘%& Q%naphthyl Fgl KN
2-(5 6,7,8-tetrahydronaphthyl) B Na
3-(2-methyl-4-pyronyl) B Na
¢ 3-quinolyl F—1 ‘X
5-quinolyl F—1 K
8-quinolyl F—1 K
5-(1,4-naphthoquinonyl) - B Na
6-(1,4-naphthoquinonyl) B Na
4-(coumarinyl) c. K
5-(coumarinyl) C K
3-thianaphthenyl B Na
1-phenazinyl F—1 K
2-phenazinyl F—1 . K
2-(anthraquinonyl) B Na
2-(4-methylquinolyl) F—1 K
1-fluoroenyl A Na
. 2-fluoroenyl A Na
B Na
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i
i

3—mcthy1-1-cyclopentyi
¥

2-di - (n-propyl ) am noet hyl B Na
2-di - (n-butyl)am noet hyl B Na
3-di i sopropyl am nopr opyl B ~Na.
3-i m dazol op(opyl e B Na
3- ¢2- b m dazol Tnopr opyl B Na
1, 243, 207 . 92. 93
R I\/Et hod
3- (2,8 di net hyl pyrrolldl no) pr ojby43,207 B s8la
~3-azirrdinopropyl B Na
3-pyrrol opropyl R, Mcthod B M * Na
azi ri di neretta —& K
pyrrolidi d@ﬁ@fahwonyl B C Na . K
mor phol i ngng F—1 Cx K
(1,4,5,6-tet a%f'dropyrl m di no) nmet hyI - C - K
pyrr ol 0n’et4{=(y,3-bcnzod10xolyl) B C K K
3-diisopr ni. sho propyl C K
2-di net hyl(ggyL %cnszo 12% B C K K
3-aziridi r3q4-3yrp:ryt)pyl B CK K
2- (N- et hyl ani | i . B . Na
2. ( N- et hyI 6{% mc@#ﬁ?&,ﬁn&?||¥ahydronaphth?'l) C E- ﬁa K
3- (N- met hypl(aethl1r06) 18- @@ahbdronaph:hyo ¢ Fl K
3-(N—|sopro ylanlllno F-é K
37 (N ot PGPy Lo iesityD cC EF i
2- (N- et hyil@miadepgts, T@fcgﬂﬁﬂironaphthyl) E F-k K
3-N-et hyl pi per azi no B Na
3- (2-i mi ddbbidimedyl %b&@ﬂwdmnaphthﬂ) E AK Na
3- (4- met hyl pi; ps - A Na
o oLy 0(9% ‘?[xhéél P?h@z&r&@ﬁ%haphmyx) E AK N
2-(1,5 6-tnmethyl-5 6,7,8-tettahydronaphthyl) E K
2-(3,4,6-trimethyl-5,6,7,8-tetrahydronaphthyl) E K
1-(1,2,4-tricthyl-5,6,7,8-tetrahydronaphthyl) E K
2'—(}5,5,8,S—tctramcthyl-5,6,7,8-;etrahydronaphthyl) E K
4-bromo-2-carbomethoxy-5-methylphenyl F H
2-acetyl-6-chloro-5-methylphenyl B K
2-acetyl-4,5-dimethyl-6-ethylphenyl D Na
2-acetyl-5-dimethylaminophenyl F—1 K
2-furyl C K
3-furyl . C K
2-(1,4-naphthoquinonyl) B K
cyclopropyl A Na
cyclobutyl A Na
cyclopentyl A Na
cyclohexyl A Na
cycloheptyl A +Na
_l-methyl-l-cyclopentyl A Na
A Na
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2- nor phol i no- 1- pr opyl B K
2-t hi onor phol i no- 1- propyl B K
2-imdazalo-1-propyl B K
2-(1,4,5,6- teﬂ\ahydr opyrim di no)- I - pr opy! B K
2-di propyl am no- 1- propyl B K
2- but yram doet hyl B K
3-‘acet am dopr opyl - . B K
2- acet am do- s propyl B K o0 93
1, 243, 207 % 120, 0
R[ err] ) Met hod M 2- pi peridi noet hyl
B K 3- pi peri di nofeopyl Method
K 2- py T | Q@G byt B - kK B
2-(1, 4,5, 6-tetrahydropryi m di no) et hyl F-1 K
3-di - (n- pr opy! an®fropthgi-lqyeppphtyl B-1. X
2-di et hyl am no- 14 | hvl-1- -1 . K
3-pyrrolidino-2- 95%?@ yl-l-cyclopentyl E 1 K K
3- pi peri di no- 2- pﬂ,&p-ydimcthyk ~cyclopentyl B 1 K K
3d|ethylamh02 -1 K
3- nor phol i no- 2- p}'gso rF})ﬁ'I'cyd(’pemyl E—l Kk
3-di - (n-butyl )arrB-KhGprapypI-Q{ﬁl}Sbemyl B-1 K K
3d|rrethylamn02 E-1 K
2-azeti di noet hyI mgthvl-lycyclohexyl B1 Kk
3-azeti di no-2-pr 8éthyl-1-cyclohexyl B 1 X
2-pyridyl met hyl B - Na
4- pyridyl met hyI 1-ethyl-1-cyclohexyl B K Na
4-i-m dazol yl met hyl, 1-1-cvclohexvl B g Na
2- (N-phenyl i m dazglogfmynetcyﬁ;lcxy B Na
pht hal i m donet hy #-t-butyl-1-cyclohexyl B K Na .
2 4,4-isopropyl-1-cyclohexyl B K
g - 1,2-isopropyl-1-cyclohexyl B X
: 3,4-dimethyl-1-cyclohexyl o Na
; 1,3-dimethyl-1-cyclohexyl C Na
’ 2,4~dimethyl-1-cyclohexyl C Na
2,2,3-trimethyl-1-cyclohexyl D Na
1,3,3-trimethyl-1-cyclohexyl - D Na
2,4 4-trimethyl-1-cyclohexyl D Na
3,3,5-trimethyl- I-cyclohexyl E Na
1,4,4-trimethyl-1-cyclohexyl E Na
1,3,4-trimethyl-1-cyclohexyl E Na’
2-~chloro-1-indanyl E Na
3-bromo-1-indanyl ' E . Na
2-methyl-6-propyl-1-cyclohexyl E Na
2-propyl-4-methyl-1-cyclohexyl E Na
1,4-dimethyl-1-cyclohexyl 'F K
1-ethyl-3-methyl-1-cyclohexyl F K
2,6-diethylsI-cyclohexyl E

X w
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pht hal i m dometgé "
The above 18 ’&1“’é‘Y1| s repeated but using the ar?proprllgite t hi ophenol !
Rl err] SH i Ripyi- l_mda;ghace of R-errJ]OH to pr oduce panicillgns of the fornmul a:

Rlerr]-CH HR[ er ]
R err] _ 2-bicyclo-[4.4.0]-decyl

+ 388vclo-(4.4.0]-decyl
7-adamantanyl

thujyl

I\/bt hod _

1-(1-methyl-1,2,3,4-tetrahydronaphthyl)

1-(2-chloro-1,2,3,4-tetrahydronaphthyl)

2-dimethylaminoethyl
3-diethylaminopropyl
2-piperidinoethyl
3-morpholinopropyl
3-thiomorpholinopropyl
2-pyrrolidincethyl
2-(2-imidazolino)ethyl
2-pyrroloethyl

3-(N-methyl)piperazinopropyl
2-di-(n-propyl)aminoethyl

2-di-(n-butyl)aminoethyl

3-diisopropylaminopropyl
- 3-imidazolopropyl

3-(2-imidazolinopropyl

M

w W W W W

F-1

pheiy/|

Na
Na

NNNNN_NNWNNNN

K

COSR] err]

©
~

U S ———AA ST T g7 S PRV 5

é.

i
¥

benzyl A Na
o- chl or obenzyl A Na
m..chl or abepzyl A Na
p- "br omobenzy S Na .
m net hyl benzyl™ B Na
0- ni trobenzyl C K
R-®t hoxybenzyl _ C . K
‘macgtyl benzyl 1,243,207 B 91 K

o- car boret hoxybenzyl B Na
o-fl uor obenzyl Method M Na .
1, 243, 26+ , 95

R2- 2,2,5,5-dicthyl-1-cyclohexyl Met hod M F—1 p- & net hyl ami nobenzyl -
Elal K 124 ;jl-dicmylbleé}éwr yl F—1 K .
chol est er y-lmethyl- -cycloheptyl F—1 Kp Na
2-furyl me . D Na
2-pyri dyl :‘{é%%%"rm‘hyd'°“”h‘h"” | AN H
2, 2- di net byi,2,34-Busiydxmblahyl- vy - | - net hyl F—1 KB Na
2-pyrrolidinongt hyl B Na
(41 ni dazg'l“{;’f“)r}ﬁet hyl B = K
2-i'ndany! pmidayi B KB Na

S
B - .

T e s e



o-tolyl

mt ol yl

p- et hyl phenyl e
palsopropylpﬁbnyl

p- but yl*phenyl

p- sec- but yl phenyl

3%5-di net hyl phenyl

2; 5- di et hyl phenyl 1,243,207

@w>>

W W
s vy)

O
[ 3]

4,t ‘but yl - 2- Fsopropytptenyt—
a- chl or ophenyl
m chl or ophenyl _ R,

ot

3
;e

gg%xxxxxxgg

gg . © 3-(2,5- dxmcthylpyrrohdmo)prép&[gdf?’ 207

rom)phenyl 3-aziridinopropyl
I

uor opheny| 3-pyrrolopropyl

p: b

p- f

3; 4-di chl or ophenyl

2, 4, 5-tri chl or ophe#itjdinomethyl
4-
4,
C

di br onophenyl
5-tri brom)phel"i’irlrlmhdmomcthyl

hl or 0- 2- met hy| plegmhylinomethyl
chl or o- 4- et hyl

2,
2,
4-
g br onmo- 2- et hyl pﬁgﬁg%ﬂmﬁmpyrmdmo)methyl
:
2

chl or o- 3, 5- di metplydigxany |
chl oro- 2, 4- dlneth | phenyl,

, 4-di chl or o- 3- mePtsyioBiaHiRino-2-propyl
2, 4-di f 1 uor ophenyly_gimethylamino-1-propyl

n}g|fluorophenyl

p- met hoxyphenyl 3-aziridino-2-propyl
2-(N-methylaniling)cthyl
2-(N-cthylanilino)ethyl _
3-(N-methylanilino)propyl
3-(N-isopropylanilino)propyl
3-(N-methylanilino)-2-propyl
2-(N-§rxethylani1ino)-1-propy1
3-N-ethylpiperazino-2-propyl

\ ) 3-(2-imidazolino)-2-propyl

3-(4-methylpiperidino)-2-propyl
2-aziridin'o-l-propy1
2-morph51ino-1—propy1
2-thiomorpholine-1-propyl
2-imidazolo~1-propyl
2-(1,4,5,6-tetrahydropyrimidino)-1-propyl
2-dxpropy1ammo-1-propyl
2-butyram1doethy1
3-acetamidopropyl

2-acetamido-1-propyl

OP>>TITWEE D> > > >W D
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0- et hoxyphenyl C Na

m et hoxyphenyl C Na
p-isobutoxyphenyl - C —Na - -
3- net hoxy- 4-™et hyl phenyl S A Na
6- net hoxy- 3- net hyl phenyl C Na

3-t-butyl -4-nmet hoxyphenyl B K

4“he 3, 5- di net hyl phenyl B K

.3 4- cﬁ;@z/hnvynhnn\ll yip y 1’243’207 E 23|

3, 4-di -i sopropoxyphenyl . F H

4- met hoxy- 3, 5 d| propyl phenyIR : MethodF-1 M ' K

4- met hoxy-=3 SUpPTUpoXyphenyt —~4+ K

4- chl or o- 3- ?TB‘PT’{ ﬁ?&nyl B A X' nNa

2- br ono- 5- nepbipaxHeResy | B A x Na

4- but oxy- 2- chl or ophenyl - E - Na 96
1 2 43 207 2-pyn'ohdmoethyl - 96 B K

97 2-(1,4,5,6-tetrahydr dinojerhyl. R €rr] - Met hod

M 2, 5( dr chtlc%r}c') 2 rs(gxtnlho;?f;p%enyI : F=1 ko B . _
K 3-di-(n-propylamino)-2-propyl EXAMPLE | ¥—1 K Again foll ow ng{
t he proceduj gs.af |, the aryl hal o carbonyl ket enes wherei.n th
aryl group, t’? i ?g;?%yzach of the R err] val ues¥g| ven%l s mtolyl, '
m et hoxyphbpuytohdum-z-propylt ri fluoronethyl phenyl, o-FEsapromyl phenyl, .
o- chl oroph r omophenyl, m brono- phenyl m chl orophenyl

o- but oxyphe%éf’éndﬁ“’%d’f??' lohenyl . o-di et hyl ami nophen¥t! p- & -

(n- propyl ) asviieepdgiyyd-propy di butyI am nophenyl and ngdjnet gyl anmi nophenyl are

con- . ver_rtnoed thg _E)enl cillins of :Formula I11I. .
Rl err] rpholino-2-propyl Met hod M Fmgt hy K
ﬁ Na3—d1- n-butyl)ﬁﬁMproplyl ' . F—1 K
A |\|a3-d1methylannpp-baqowl . . e F—1 K
ﬁ @-azeudmoeth}lo . P ;f yl . ’ . , F—1 K
D K 3-azetidino-2-propyl B F—1 K
2-pyridylmethyl B Na
4-pyridylmethyl .B ‘Na
4-imidazolylmethyl B Na
2-(N-phenylimidazolyl)methyl B Na
phthalimidomethyl B Na
benzyl A Na
o~chlorobenzyl * A Na
., m-chlorobenzyl A Na
p-bromobenzyl A Na
m-methylbenzyl B Na
o-nitrobenzyl C K
p-ethoxybenzyl C KX
m-acetylbenzyl B 'K
o~carbomethoxybenzyl B Na !
o-fluorobenzyl ' A Na 5

T A o s A T s

S,

o




dodecyl
oct adecyl

2-chl oroet hyl

3- chloerropW
2- chl or o- I-butyI

4- chl oro- | - but yl
I-nethyl 3-chl or

opr opyl

2, 2- di net hyd4- 2- chl or oet hyl

1,243,207

2-bronDeth7T
1- nkt hyl
4--br ono- 1- but y.

- 2- br onoet hyl

R,

Method

]

1, 3- di chl or opr opy-Himethylaminobenzyl

97
97

benzohydryl

1, 1-di chl or omet hytet hyl
2- chl or o- 3- br ofropr opyl
1, 4- di br onp- 2- bughglesteryl
3,4-dich|oro-1-b_

br ononet hyl

A ¢ Fé%"é‘é‘t% |

2, 3- di br ono- 2- met-pyridpmerpyi|

2, 2-di chl or oet hy

, 3-tribronopr

3, 3-
, 2-1
2-1
r

T(2-t

, 3-t ri chl or obaspyttolidinomethyl
hl or o- 2, 3-di by onpbut yl
tetrabro

ri chl or oesP¥inyimethyl
rifluoroethyl
[

f | uor onepisaliideray}

]3‘71 nethyl

1, 243, 207
R2

%%)-girncxh‘yl-1,3—dioxolon—4~yl-l—mcd1y1

W
L

A F
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SWWHE>>>>>>O0W
w N B
i .

AT T TR T

gxxﬁ

o
o

The above procedure is repeated but using the appropﬁate thiophenol R,SH in
place of R,OH to produce penicillins of the formula:

éOSR,

R, ' Method M
phenyl M A Na
o-tolyl A Na
m-tolyl A Na
p-ethylphenyl B . K.
p-isopropylphenyl B K
p-butylphenyl B K
p-sec-butylphenyl B K
3;5-dimethylphenyl B X
2,5-diethylphenyl B K
4—t—but£ri—2-isopropylphenyl . B K
o-chlorophenyl- . B Na
m-~chlorophenyl B "Na

'55535§X§
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2-ni troet hyl B K
3-ni tropropyl B K
3-nitrobutyl B K
1- et hyl - 2%j_t,r opr opy! B K .
2, 2+di hi troet hyl C Na
1- et hyl -2, 2-di ni troet hyl C Na
2+ chl 0go- 2-ni tropropyl 1.243.207 - B
2- br offe—2—ft+epropy — B ﬂg
1- met hyl - 2-chl or o- 2- ni tr oet hyl B Na
1- met hyl - 2- br ono- 2- ni t r oet hy| B " Na
1-tri chl or onet hyl - 2- ni t r oet Hil Mcthodg M Na
1-trifl uor onedfidpidafay ! B A Na Na
1,1-dinmethyl-2,2 2-trichl oroet hyl A Na
2- met hoxyet yfluorophenyl B F-1Na K
2-i sopropoxygt fy] . pao ' A FFlyx K
1,243,207  CoreoPiel Y- .
Rlerr] 2,4,5-trichlorophenyl Met hod M 3-fsec- bufoxypr opyl
F-1 K . 4- met hoxy- n- but yl ; .
K 4- t%t?f%‘%i%f‘-mﬁ?"g‘l’:}t yl . AL N F-1
1, 1- di net hylza3-abbaspheaiyhy | A F-Ina K
2- cyanoet hyl E K
3- cyanopr Opwchloro-}mcthylphenyl B E Na K
2- cyano- 1- mathmioat athylphenyl B E Na K
| - cyano-'2- chl or opr opyl B K
1- gyano- 2, 25t %Fﬁ%\ﬁ@p‘w . B B Na K
1 Svano- 2, ZuldhlofehsOfi ek fitbny: B B x K
1-cyano-2,2,2-t°ri Bromoet nyr B K
5-chloro-2,4-dimetliylphenyl B K
2,4-dichloro-3-methylphenyl A " Na
2,4-difluorophenyl A Na
m-difiuorophenyl - A Na
p-methoxyphenyl C Na
o-ethoxyphenyl C Na
m-ethoxyphenyl C Na
p-isobutoxyphenyl C Na
3-methoxy-4-methylphenyl C Na
' 6-mcthoxy—3—methylpheﬁy1 C ‘Na
3-t-butyl-4-methoxyphenyl B X
4-methoxy-3,5-dimethylphenyl B K
3,4-dimethoxyphenyl F H
3,4-di-isopropoxyphenyl F H.
4-methoxy-3,5-dipropylphenyl F—1 K
4—-methoxy—3,5—di-isopropoxyphenyl F—1 K
4~chloro-3-methoxyphenyl A Na
2-bromo-5-methoxyphenyl A Na
4-butoxy-2-chlorophenyl E Na

9
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2- acet oxyet hyl

2- but yryl oxyet hyl
3- acet oxypr opyl ,
| - et hyl - 3-acet oxypr opy| - e
car bonet hoxynet hyl

2- ¢ar bet hoxyet hy
Sicarbobutgxypropyl

4- car het ho yvhut vl

1- car bet hoxypr opyl

| - chl or onmet hyl - 2- car bet hoxyet hgl

oY

.

1,243,207 96

§00wwwb
5%%%55-%%5

3
2.
A

1- t rt chl or onethyt="2=carbonrethoxyethy

1- car bet hoxy- 2D HEE-GhEPhsHHY |
-ls- car boret hoxy- 2, 2, 2-tri chl oroet hyl
| - car bonmet hoxy- 2- chl or oet hyl ExampLE IV

1-carbonethoxynth&l-2,2,2-trichloroethyl )
acet onyl gairt following the procedures of Example I, the aryl halo carbonylketenes where
the aryl group, R,, for each of the R, values given, is m-tolyl, m-metBoxyphenyl, ms
4- oxopentyl trifluoromethylphenyl, o-isopropylphenyl, o-chlorophenyl, o-bromophényl, m-bromo
2- et hyl - 3- 0xpbéyyk yri-chlorophenyl, o-butoxyphenyl, o-butylphenyl, o-dicthylaminéphenyl, p-di- Na

=}

0 W Wjo @
~

ARXANARAR

O =i A i NI
1- met hyl - 4- oxopent yl R, Meted M Na
1- met hyl - 3- oxebuty = -Na
2-acet yl buty| methy. " AB  Na Ny
L oo e o e
5- oxohexyl i-propyl AB Na Na
R ettt G
t-buryl A Na
octyl D K
dodecyl B Na
octadecyl D K-
2-§hloroethy1 A Na
3-chloropropyl A Na
2:chloro-1-butyl ' A Na
&-chloro-1-butyl A ‘Na
I-methyl-3-chloropropyl A Na
2,2-dimethyl-2-chloroethyl A Na
2-bromoethyl B K
1-methyl-2-bromoethyl B K
4-bromc§-1-buty. B K -
1,3-dichloropropyl A Na




1- met hoxy- 2, 2, 2-trifl uoroet hyl A
1- et hoxy-2,2,2-trifluoroethyl A
2, 3-di acetoxypropyl B
2, 3-di capr oyl.oxypr opyl - .—B
2, 3= di‘st ear oyl oxypr opyl B
(1, 2, 3-tricarbonet hoxy)-'2-propyl B
(-1, 2, 3-tri car bobut oxy) - 2- pr opyl B
3, 3- A7et hoxypr opyl 1,243,207 B 97
2-chl or o- 3, 3- di.ret hoxypr opyl ! B
2- 0X0- 3- chloropropyl
1-trichloromet hyl-3- nxnbu%{yl Method gd
3-f uor opk,bqbstﬂoromcthylcthyl A Na
2,2,3 42 ? tafl u robutyl .
1- et hoxy %‘l gx%mopf B2 di 1 uor oet hyl A ﬁa
di car het hpxyigbhezypost hyl A Ba
1, 1-di carbe yl - 2- et hoxyet hyl
car bet hox3d %‘H’g‘ﬁ%//ﬂg 'H‘y Y A @“
chl or odi-cosbiashRiny P iHBREy] : A Ba
br onodi car boret hoxynet hyl .
1- i sopr oplksibrmo-2metyipRYlor oet hy| A ga
1- t - but 0Xy5 dciforserlyl | cbI or oet hyl A Na
101 100 . 1, 243, 207
100 2,3,3-tribromopropyl Rlerr] A Na
ci car bome] AoUALARAN ! hy! A B
B
o-tol yl  2-chloro-2,3-dibromobutyl A [
m n-pr Opy&,gggpeglabromopmpyl . A Ra
2,2,2-trichloroethyl A Na
2,2,2-trifluoroethyl A Na
2-(2-trifluoromethyl)propyl A Na
2-nitroethyl - B K
3-nitropropyl B K .
3-nitrobutyl B K
1-methyl-2-nitropropyl B K
2,2-dinitroethyl C Na
1-methyl-2,2-dinitroethyl C Na
2-chloro-2-nitropropyl B Na
2-bromo-2-nitropropyl B Na
1-methyl-2-chloro-2-nitroethyl B Na
1-methyl-2-bromo-2-nitrocthyl ' B _Na
1-trichloromethyl-2-nitroethyl B Na
1-trifluoromethylethyl . A ' Na
1,1-dimethyl-2,2,2-trichloroethyl . A , Na
. 2-methoxyethyl F-1 K
2-isopropoxyethyl F—l K

5§56z SEEEE555686 "8 " 7"EF

t hod




yIphenyI

0- i sopropyl phenyl B Na
p-t-butyl phenyl B Na
o-_nethoxyphenyl. . _. B Na
n}nethoxyphéﬂyl e e B Na
o- et'hokyphenyl B Na
p- n- but oxyphenyi B Na
o= chl or ophenyl A Na
m chl or ophenyl - A Na
m br omopi¥nyl 1,243,207 A NP8
p- f I uor ophenyl A Na
m f or nyl phenyl A Na
o- acet yl phenyl R, Methedl M Na
p- but yryl pherryt A Na
m n! t r ophenyl )g-scc-butoxypropyl F:g K K
p- ni trophenyl 4-methoxy-n-butyl F4 K K
m car bonet hoxyphenyl C Na
0- car bet hoxy pHehgpry-n-butyl Fd K Na
p=car bo- n- pr oaqzwmﬁ,wemoxyemyx G k Na
o- di met hyl ami nophenyl F-1 K
o-di - n- butyIaﬁMm@pﬁbhyl EF-1 KK
m di - n- propyl| F-1 K
p- met hyl i soprg” {}8%1 ophenyl E F-1 K K
3, 4-di et hyl pfﬂe:lygdo 1-methylethyl ED K K-
2, 4-di et hyl phenyl : D g K
2, 6- di - n- pr opyr§H&HRyfloropropyl Bp K g
1, 243, 207 - 1-cyano-2,2-dichloropropyl ) 101. B K
Rerr] Met hod M 6- et hyl -2-meth
D K l-cyano-2@.2¢rghigneethgl b opy| phenyl B °K
K 1-cyano-2,2,2-tribromoethyl i B X
2-acetoxyethyl ‘ B Na
2-butyry16xyethy1 B Na
. 3-acetoxypropyl . B Na
1-methyl-3-acetoxypropyl B Na
carbomethoxymethyl B Na
2-carbethoxyethyl B Na
3-carbobutoxypropyl B . Na
Wbethoxybutyl ' C Na
1-carbethoxypropyl C Na'
1-chloromethyl-2-carbethoxyethyl B K
1-trichloromethyl~2-carbomethoxyethyl B K
1-carbethoxy-2,2-dichloropropyl B K
1-carbomethoxy-2,2,2-trichlorocthyl B K
1-carbomethoxy-2-chloroethyl B K
1-carbomethoxymethyl-2,2,2-trichloroethyl B K
) acetonyl E Na
4-oxopentyl E Na
E Na

2-methyl-3-oxobutyl

101

99

et pd

D

~N W
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2- met hyl - 4- sec- but yl phenyl B Na
2,3,4-trimethyl phenyl B Na
3, 4, 5-triget hyl phenyl [ — B Na
2, 6-di net hy1\ 4- et hyl phenyl e B Na
4, 6~ di‘mret hyl - 2- net hyl phenyl B Na
4, 5-di net hyl - 2-i sopr opyl phenyl B Na
2, 3,4, 6-tetranet hyl phenyl B . Na
4- but ybg 5-i sopropyl - 2- et hyl phenyks 207 B ooN\a
-pent arethytphenyt B; —Ne
2, 6-di chl or ophenyl A Na
2, 4- di br omophenyl R, Method o M Na
2,4, 6- tricﬁllq{g,aﬂj@g;&; 1 E AN Na
2,4,6-tri brorr[?p chmy A : Na
pent achl or orbﬂeﬁylﬁmobutyl E A Na’ Na
3,5-dinitro C Na
! . B N
pent ani tropﬁqg)c);}?llJutyl ' c Na
2,3,5-trif|nececyp1n®myl B A Na Na
pent afl uoro ngn B A Na Na
3-chl or o-4-f1 6’ t¥)henyl A ~ Na
2, 6- di chl or @-ofchbsdyLior ophenyl B A Na Na
4brorr035d|fluoro hen : . A Na
3-fluoro-2, A“E?t*P’Fy'%'ﬁ gfﬂeélﬁ’% . A A Na Na
2- met hoxy- 411m§pwlﬁmw10rocthyl A A Na Na
5- br ono- 2- net hoxyphenyl _ A . Na
2- chl or o- 6- meﬁmy%%mﬁvmﬂhyl A A Na Na
2- et hoky- 3- fi‘%lhla:éJ L DL RMbor peth! A B K
2- car bonet hoxy- 5- f ['uor op enyl B K
1, 243, 207  2,3-diacetoxypropyl 102 B X03
' 2,3-dicaproyloxypropyl B K
2,3-distearoyloxypropyl B KX
(1,2,3-tricarbomethoxy)-2-propyl B K
(1,2,3-tricarbobutoxy)-2-propyl B K
3,3-diethoxypropyl B K
2-chloro-3,3-dimethoxypropyl B Na
2-oxo0-3-chloropropyl h B K
1-trichloromethyl-3-oxobutyl B K
3-fluoropropyl A Na
2,2,3,3,4,4,4-heptafluorobutyl A Na
1-methoxy-2-chloro-2,2-difluoroethyl A Na
dicarbethoxyethoxymethyl B Na
. 1,1-dicarbethoxymethyl-2-ethoxyethyl B Na -
carbethoxyethoxymethyl B Na
chlorodicarbomethoxymethyl B Na
bromodicarbomethoxymethyl B Na
1-isopropoxy-2,2,2-trichloroethyl A Na
. 1-t-butoxy—2,2,2—u-ichloroethy1 A Na
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R err] Met hod M 5-fl uoro- 2- met hoxyphenyl
B K 2-acetyl -4-fl uorophenyl B
K 4- chl or o- 2- net hyl phenyl
4-fluaro:-3: net. hyl phenyl B... Pl
2- bronmo- 4- t - but yl phenyl B Na
6- br ono- 3, 4- di net hyl phenyl B K
4-chl or o- 2, 3- di et hyl phenyl B K
4- chl or o- 6-1 sopropyl - 3- net hyl phenyl B Na
4-chl oro- 2, 3mgi et hyl phenyl ~1,243,207 B K 100 .
2-chl or o- 3 4 d‘IJI’_‘I'MU"t"II’"\IyI p‘||C|TyT X —B <
2,.4-di chl oro- 3, 5- dlnethylphenyl B K
4-chloro-2,3,5-tri-met hyl phenyl Rq Method MK
4ch|or026din| Ba ]
3-fluoro-4-nit rop‘#] %%Wcthoxymcthyl BB N{E
4- chl or o- 5-f | uor a&yIni t r ophenyl EB NK
4-acetyl -2-fl uoro-5- n| t rophenyl _ EB NK
2-f1 uor o- 4- pr opi St phenyl E k
3,-4-di car bonet hoxryn-agoﬁyllﬁxcﬁynl brom)phenyl BB NK
2-acetyl - 4-chl orophenyl . B K
2- acet yl - 6- chl or &“#PRBERYhheny! AB Nja
4- chl or o- 2- pr opi erydulpaeyl ' Agp NNa
2-acctyl - 6-di net hyl am nophenyl F-1 K
4- di met hyl ani no- 2=EeRphgieny | FBL Ny
4- car bonet hoxy- 2dj,mEduAM nophenyl Fgl NK
2- met hoxy- 5- ni tr o- 4- propyl phenyl B Na
2-nitro-3, 4, 5-triorethokyphqoideny | BB Nja
2, 6- di net hoxyphenyl]. h A N
3. 5- di et hoxy- 4- %’lt%“ﬁ%é‘ﬁ%u AR ta
3, 5-di ct hoxy- 2, 6-odthkmplieptlphenyl AA Nia
: m-chlorophenyl A Na
m-bromophenyl A Na
p-fluorophenyl A Nz
m-formylphenyl , A Na
o-acetylphenyl . A ‘Na
s p-butyrylphenyl A Na
m-nitrophenyl Cc K
p-nitrophenyl c K
m-carbomethoxyphenyl C. Na
o-carbethoxyphenyl C Na
| . p~carbo-n-propoxyphenyl , C Na
o—dimethylamiﬁophenyl F—1 X
o-di—n-b.utylanﬁnophenyl F—1 K
m-di-n_-;:ropylaminophenyl F—1 K
_p-methylisopropylaminophenyi " Pl K
3,4-dimethylphenyl D K
2,4~diethylphenyl D K.
. 2,6-di-n-propylphenyl D K



01

103 1, 243, 207
103 Rl err]
i vl A
m acet yl pheny| -..B.
o- pr opi onyl phenyl B
3- car bomret hoxy- 5- met hoxyphenyl B
3, ﬁo di car bet hoxyphenyl B
diocar hanonat " D
y Uour vl UUIILLIIUAyPIICIIyI | =)
4- car borret hoxy- 2, 5- di net hyl - 4- met hoxyphenyl E
4- car bonct hoxy- 2, 6- di chl®r ophenyl Method Mg
2 car borge;h 00X Yo nmet hoxy- 4, 6- di net hyl phen E
- br ono- 4- ? r&ﬁ%}}(y 6- met hoxypheny!l B KE
4 car bonBﬁchxykg‘n-Z)sqpﬁplhwty 3-ni t rophenyl D KE
2: fﬂ'{jgﬁgemcgl ﬂscc—’bﬂtyld{:crr]xl lt ro- 6- met hoxyphenyl B Ng
5-1 ndany|s, 4-trimethylphenyl ' B NA
5- et hyl - 4-i ndanyl A
3- met hy 344 ‘Pﬁﬁfaﬂ%myl B Na
1- et hylye3sih ¥hylphenyl B Xa
6-t-butyl -5-i ndan f A
4, 6-di nésﬁl—ﬂymctwl-ﬁﬁ&amwcnyl B Ng
1,1,2, 3-feek affeb! 1Ny B NB
5 7. di met hy‘fl %‘Lm‘% il B
5-chl or &%@m;hbﬂphenyl ' B Na
6- chl or o-,5-
1, 7- di mﬁkﬁ ﬁl e Z]_so?ryh;al-Z-xﬁethylphenyl B Ng‘
4- (1-i ndRivyhoptppenyl B NB
2, 4- (di cycl ope enyl ) phenyl B
4- (a [er ﬂﬁ%ﬁ‘ﬁ’ﬁ‘wll benzyl ) phenyl A Mg
| - napht mﬁ-dxbromophcnyl A B
2- napht h%/ B
4,6-trichlorophenyl A Na
2,4,6-tribromophenyl A Na
pentachlorophenyl A Na
3,5-dinitrophenyl o Na
" pentanitrophenyl C Na
2,3,5-trifluorophenyl A Na
pentafluorophenyl A " Na
: 3-chloro-4-fluorophenyl A Na
. 2,6-dichloro-4-fluorophenyl A Na
4-bromo-3,5-difluorophenyl A Na
3-ﬁuor'o-2,4,6-trichlorophenyl A Na
" 2-methoxy-4-methylphenyl A Na
5-bromo-2-methoxyphenyl A Na
+ 2-chloro-6-methoxyphenyl A Na
2-ethoxy-3-methylphenyl B K
2-carbomethoxy-5-flucrophenyl B K
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1-(5, 6, 7, 8-tetrahydronapht hyl) B Na 104

1, 243, 207 104 105
Rl err] Met hod M 2-(5,6,7,8-tet rahydronapht hyl )
B N E. ~—8~(-2=~H¢e-t—hy+——4p~pw=-e-ny4-}—————-——~ e s .. [N
4- qli nol yl F-1 K 7- C]UI nol yl
F-1 K 5-(1, 4- napht hoqui nonyl ) : _ B Na
6% (1, 4- napht hoqui nonyl) B Na ' _
6- (coumari nyl ' C K i
4-t hi anaphtH&hyl 1,243,207 g Na 1-phd¥azi nyl 198
F-1 K 2- phenazi nyl F-1 K
2- (ant hr aqui nonyl ) B Na o
4- (6- net hyl qui nol yl) R, F-1 Method M f| uorenyl
A Na A\ Na.
6- (1 2- napht hoqué °rg9)m°myphcnyl Na 6- (1, 2- napht héqui rionyl ) , |
B Na - Loyl 2-Mapenui nonyl ) B KB Na -
| - ant hr aqui nonyl - B 7- 1 soqui nol yl
-1 K 4(‘P‘°§'Zb‘eﬁ%°&i=’8ko| yl) "% B2
3-(4-pyronyl) " 4-fluoro-3-methylphenyl B K Na
1- (3-nethyl -5, 6, 7, 8-t et rahydr onapht hyl ) . ' C Na
2-(4-net hyl -5, 6, 2tmenoch-ramyehehapht hyl ) . & Npja
L-(4.8-dimethy| - Sy e kskeghidionapht iy ) Ep xK
1-(3,4,6-trimethyl -5 7, 8-tetrahydronapht hyl) E K.
2- (3, 4, 6-tri nmet hylrchlroe2, 37digethdpheathy dr onapht hyl ) B KK
4-chloro-6-isopropyl-3-methylphenyl B Na
. 4-chloro-2,3-dicthylphenyl B K
2-chloro-3,4-dimethylphenyl B K
2,4-dichloro-3,5-dimethylphenyl B K
.4-chloro—2,3,5-trimcthy1pheny1 B K
4-chloro-2,6-dinitrophenyl B K
3-fluoro-4-nitrophenyl B K
4-chloro-5-fluoro-2-nitrophenyl E - K
4-acetyl-2-fluoro-5~nitrophenyl E_ 'K
2-fluoro-4-propionylphenyl E K
3,4-diwbomethc_>xy-2,5,6&ribromopheny1 B K
2-acetyl-4-chlorophenyl B . K
2-acetyl-6-chloro-4-methylphenyl A Na
4-chloro-2-propionylphenyl A Na
2-acetyl-6-dimethylaminophenyl : F—1 KX
4-dimethylamino-2-methylphenyl F—~1 . K
4-carbomethoxy-2-dimethylaminophenyl F—1 K
2-methoxy-5-nitro-4-propylphenyl B Na
2-nitro-3,4,5-trimethylphenyl B Na
2,6-dimethoxyphenyl. A Na
3,5-dimethoxy-4-methylphenyl A Na
3,5-dicthoxy-2,6-dimethylphenyl A Na



2-(5,5,8,8-retranethyl -5, 6, 7, 8-t etrahydronapht hyl) E K
2-acetyl - 5-di net hyl am nophenyl F-1 K
2-acetyl - 5- et hoxyphenyl — B . Na _
2-but yryl - 3, 5>di net hyl phenyl , e B a 105
1, 243, 207 105
RL&r_r] . : Mt hod M 2-furyl
B K03 3-furyl 1,243,207 103
R— cycl opr opyl A
cycl obut yl R, : Method M Na
cycl opentyl a —Na
cycl ohexyl . 3,4,5-trimcthoxyphenyl Ap Na pNg
cycl ohept yl _acetvipheav BA g Na
1- et hyl -1 - cycr11 6%3&1?/1? A Na
2- ntt hyl - 1- cy cHogpémylphenyl : ;A\ .K Na
2, 2-di met hyl - 1- cycl gpent.yl B - K
1, 3- di net hyl - 13-“’8%{’8 %’g°é‘¥f%§‘l"‘h°"yp“€“,”‘ B f K
2,-4- di met hyl - B;sdiatemeyphthyl BB K K
1,2,5-trimethyl - 1-cycl opent _ K
1,2, 4-trimet hﬁ’ﬁ-'%c-“a?%%b‘]}éﬁ’q.’f“ % K K
1-i sopropy! - | -£4abRRRRY-¥S-dimcthyl-4-methoxyphenyl B K K
1- net hyl -1 - cycl ohexyl ) B K
1- et hyl - | - cycl‘ofi@egpfthoxy-2,6-dichlorophenyl B K K
1-i sopropy! - - £y6lAREXYb, 5. dimethoxy-4,6-dimethylpheny! Bk K
4-t-butyl-1-cycl oﬁexy‘%&y ’ "_m RS- AMEETPhEY B K
2, 2- di met hyl - 12-rywé-élabopiethoxy-6-methoxyphenyl EB K K
1, 2-di met hyl - 1- cvcl ohexyl 2 K K
1, 3- di met hyl - 14-‘°c“§bé"“8‘E°e"?Z§é|m°‘h°"Y F-nlropheayl 3 Na
3, 5- di net hyl - 13-aytemehexy2}4-dinitro-6-methoxyphenyl EC K Na
4-indanyl L A Na
5-indanyl A Na
5-methyl-4-indanyl A Na
3-methyl-4-indanyl A Na
1-methyl-5-indanyl A Na
6-t-butyl-5-indanyl A Na
4,6-dimethyl-5-indanyl C Na
1,1,2,3-tetramethyl-4~indanyl B K
5,7-dimethyl-4-~indanyl B 'K
5-chloro-4-indanyl A Na
6-chloro-5-indanyl A Na
1,7-dimethyl-4-indanyl B K
4-(1-indanyl)phenyl . B K
2,4—(dicyc.lopent-2-cnyl)phenyl B K
X - 4-(=,z-dimethylbenzyl)phenyl B K
I-naphthyl .. f%q Na
2-naphthyl - ' ‘ B Na

1-(5,6,7,8-tefrahydronaphthyl) B Na

gw




1,2,2-trinethyl-1-cycl ohexyl D Na
1,3,3-trinethyl-1-cycl ohexyl D Na
3,5,3-trinmethyl -1-cycl ohexyl E Na
1-chl oro- 2-i ndanyl B K
2- brono- 1- i ndanyl B K
1,2,6-trinethyl-1-cycl ohexyl o E Na
17 243, 207 . ’ 106 107
R2 104 Met hod 1,243,207M 104
2- met hy | =—6=propyt—t=—cyctohexyt— -+ —Ner
1- propyl - 3- net hyl - 1- cycl ohexyl E Na
1, 4- di net hyl -| - cycl ohcxyl R, Metpd M K
1-cthyl - 2- met hyks ¢y CXCLOBEAW iy B N K
1- met hyl - 1- cyc?é)ﬁéf)t yf‘ 9 Bichyl) -1 K
1- (1, 2, 3, 4- t et B-&wmchybpplbyiy | BF-1 Na K
1-i ndanyl . B K
2-i ndanyl 4-quinolyl Fgl K ¢
2- met hyl - 1- i ndavayiholyl FB1 K K .
l-methyl-1-ind | . B , K
| -ethyl -1-ind a%—gﬁy 4—naphthoqumony1) BB Na K
2- bi cyclo-[ 4. 46@1],4‘-&1195&)(&qmn0ny1) BA Na Na
7- adamant anyl A Na
fenchyl 6-(coumarinyl) Cg K K
| - (1- met hyl - 1, skl ahydr.onapht hyl ) gB Na K
2-(3-chloro-1, 2, 3, 4-tetrahydr onapht hyl ) B K
2- pi peri di noet krphenazinyl FA11 K K
2- nmor phol i noet F- 1 K
3-t hi onor phol i 1 Q%chrmozbn FEl Ko
2-pyrrolidi noen-l(upthraqmnonyl) BF-1 N«K '_
3-pyrr Ol opr Opy4—(6—methquumoly1) FJ-:—-ll K K
1-fluorenyl A Na
2-fluoreanyl » A Na
6-(1,2-naphthoquinonyl), B Na
7-(1.,2-naphtoquinony1) B Na
1-anthraquinonyl B Na
7-isoquinolyl F—1 K
5-(1,3-benzodioxolyl) B K
3-(4-pyronyl) B K
1-(3-methyl-5,6,7,8-tetrahydronaphthyl) C Na
2-(4-methy1-5,6,7,8-tetrahydronaphthyl) c Na
1-(4,8-dimethyl-5,6,7,8-tetrahydronaphthyl) E K
) 1-(3,4,6-trimethyl-5,6,7,8-tetrahydronaphthyl) E K
2-(3,4,6-trimethyl-5,6,7,8-tetrahydronaphthyl) E K
2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthyl) E K
2-gcetyl-5-dimethylaminophenyl ' F~-1 _K
2-acetyl-5-ethoxyphenyl B Na
. 2-butyryl-3,5-dimethylphenyl B Na
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ydditghor phol i nomet hyl A Na

2-(1, 4,5, 6tetrahydropropyrlmdlno)ethyl F-1 K
3-di - (n-propyl am no) - 2- pr opyl| F-1 K
3-pyrrolidinopropyl o . B
2- di nmet hyI ang noet hyI _ : S =
2- di but yl ani noet hyl F
2- pyrrol oet hyl F
251 m gazol oet hyl
S (23wt b pyoi-dinoy et 22 PR
1, 243 207 107 '
R err] R: Vet had M’ Method, , -+ My; noct hyl
F-1 12-furyl 2-azet i di no- 1- propyl B K
F-1 3-di met'hyl am nopsopy! - '
F-1 furyl 3- di i sopr.opyl am nopr opyl B K
F-1 lyclopropyl ~ 3- azi ri di nopr opyl A Na
F-1 3- (N-net hyl pi pcrazi no) propyl
F-1 eyclobutyl 3-(2-imdazol i no) propyl A Na
F-1 Kyclopentyl 3-(1,4,5,6-tetrahydropyri.m digmo) pr ogyl
F-1 K pyrrol i di nonet hyl
Na
Na | onet hyl A N
Na cy«.?’:)zﬁ x{qﬁn dazol i no) net hyl :
Na 1-mpatiyé-t-ctlopapiyb t hyI A Na
Na g dipo- 1- propyl '
Na 2’?“%5&1&0 h.'[' 1- propyl A Na
Na 2 ﬂmmgtﬁyl—@kyﬂoi:emﬂ opyl B K
Na 2-1 1] g_ ﬂf} 1 Pr opyl
Na 13dimethyrd °8°“?' propy! B K
Ne 2,4-dimethyl-1-cyclopentyl B K
1,2,5-trimethyl-1-cyclopentyl B K .
1,2,4-trimethyl-1-cyclopentyl B K
1-isopropyl-1-cyclopentyl B X
1-methyl-1-cyclohexyl B X
1-ethyl-1-cyclohexyl B K
1-isopropyl-1-cyclohexyl B K
" 4-t-butyl-1-cyclohexyl B K
2,2-dimethyl-1-cyclohexyl B K
1,2-dimethyl-1-cyclohexyl ‘" B K
1 »3-dimethyl-1-cyclohexyl C Na
3,5-dimethyl-1-cyclohexyl . c Na
1,2,2-trimethyl-1-cyclohexyl D Na
. 1,3,3-trimethyl-1-cyclohexyl D Na
3,5,3-trimethyl-1-cyclohexyl E Na
1-chloro-2-indanyl B K
2-bromo-1-indanyl - B K
1,2,6-trimethyl-1-cyclohexyl E Na
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3
2
2
3-
3-
2-

2-
3-
3-
2-
3-
1,

Py

wawwmmwwmwwwﬂ

(2-1m dazolino)-2-propyl C Na
- (et hyl et hyl am no) et hyl C Na
-(nethylbutyl aming)ethyl C Na

(et hyl pr opyl am no) pr opy! . R of Na

( et hyl et hyl ami no) - 2- pr opyl C Na

(met hyl buty. am no) -1 - propyl C Na

*acet ami doet hyl C Na

pr opi onampglopr opy! | < 1,243,207 C Na106

acet am go=2-propyt Na

di et hyl am no- 1- pr opyl K

pyrrol i dino- 2-propyl R, Mc‘g"d} Mo

243, 207 2-mcthyl-6-propyl-1-cyclohexyl

err] ~ Method M 3- pi peri d| no- 2- pr opyI

1 K Igrepyiet-wgthdnticyphobr opy | | E F-

- mor phol i no- 2- Qropyliyei-cydohexyl F-1g K g

_di - (n-butyl ) ant no: 220t Shyre F-1° K

- di et hyl_.am no- lzhﬂpt-bpryﬂhyl- -cyclohexyl F-1F . K K

-(2, 6-di net hyl yl F-1. ., K

- (et hyl et hyl aﬁl'gcel}yﬁg Cg%":pbp F-1 F=l K K

- pi peri di nopr oay(fi,2,3,4-tctrahydronaphthyl F-1F=1 KK

(I\I—rrethylanllln%gthyl B Na

(N—ethylanlll F-18 K K

-(N-nret hyl ani | |2qgangflopyl F-1g K x

- (N-i sopropyl ani |'i no) propyl F-1 K

- (N-ntt hyl ani | 14 ths'lzl-mdw | F-183 KK

- (N- et hyl ani | '1”:9Qtﬁ)l l-ﬂ{erRfyl F-1g K g

- pyridyl nct hyl B Na .

1-ethyl-1-indanyl B K
2-bicyclo-[4.4.0]-decyl A 2 'g
7-adamantanyl A Na
fenchyl B K
1-(1-methyl-1,2,3,4-tetrahydronaphthyl) B K
2~(3-chloro-1,2,3,4~tetrahydronaphthyl) B . K
2-piperidinoethyl F—1 K
‘ 2-morpholinoethyl F—1 K
3-thiomorpholinopropyl F—1 X
2-pyrrolidinocthyl F—1 K
3-pyrrolopropyl F—1 K
" 21,45,6-tetrahydropropyrimidino)ethyl F—1 K
3-di~(n-propylamino)-2-propyl F—1 X
3-pyrrolidinopropyl B K
2-dimethylaminoethyl F H
2-dibutylaminoethyl F H
2-pyrroloethyl F H
2-imidazoloethyl F H
'22,5-dimethylpyrrolidino)ethy! F H
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4-pyridyl met hyl B Na
4-im dazol yl met hyl B Na
2- (N- phenyli m dazol yl') net hyI B Na
pht hal j m dormat hyl. _ weoBceo. Na L
3(|\|—rrethy|)pyr|dyl F-1 K al |yl
A - crotyl A
Na 107 3 penten-1-yl Y 1,243,207 A1o7 Na
1- pent em=5=yt - B —K
2- met hyl - 3- but en- 1-yl B K
5- hexen- 2-yl K
| - hexen- 4- yI . R Mcg"d Mk
2- hexen- 4- yl2-azetidinocthyl B-1° KK
3- hexen- 1-yl . Na 109
1’ 243, 207 y 2-azetxdmo-1-ptopyl ‘ 109 I‘Q—l K
R2 3-dxmcthylaxmnopsopy1 Met hod M 2rpt hyk- 3- penten- 2-yl
C 4- net hyl - 4- penten 2-yl
K 2, 2dienPrRpY pREROPIPIHUL en- 1- v F—1 K D
2- hept en- 1- yj -aziridinopropyl F—1 D g K
1- hept en- 4-yl B Na
2- met hyl - 3- He®emetypjperazino)propyl F—1 B K Na
2- et hyl - 4- en- %— | 1 B K Na
2- et hyl - 5- e oltsp)propy! =g K
2- et hyl - 5- W,@lﬂ,ﬂtetgahydropyrmudino)propyl F—-1 F K Na
3- net hyl - 3- hex Q‘F'l c F Na .
2, 2- di et hy|PY§elg’§ﬁ¥‘ 1-yl -1 Na
2, 4- di met hyl thibm@ertligoarcdyly | C F- Ka Na
pyrrolomethyl C Na ‘
(2-imidazolino)methyl C Na
' piperidinomethyl C I\"!a
2-pyrrolidino-1-propyl C Na
2-morpholino-1-propyl C Na
‘2-pyrrolo-1-propy1 C Na
2-imidazolo-1-propyl - C Na
. . 3-imidazolo-2-propyl C Na
3-(2-imidazolino)-2-propyl C Na
2-(mcthylethylamino)ethyl C Na
2-(methylbutylamino)ethyl C Na
3-(tethylpropylamino)propyl C Na
3-(methylethylamino)-2-propyl C Na
2-(methylbuty.amino)-1-propyl C Na
2-acctamidoethyl C Na
3-propionamidopropyl C Na
3-acetamido-2-propyl C Na
2-diethylamino-1-propyl F—1 K
3-pyrrolidino-2-propyl ! F—1 K
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2,2,3-trinethyl -3-buten-1-yl B Na
2-octen-1-yl B Na
4-octen-1-yl B Na
pr opar qy ™. A Na
1- butyn-3-yl . A Na
| - pentyn- 3-vyl A Na
3-net hyl -1 - pentyn- 3-yl B Na
2- hexyn-1 -198 1,243,207 B N&08
2- heptyn-I-yl - B Na
5- net hyl - 3- hexyn- 2-yl , Na
3-et hyl - 1- pentyn- 3-yl _ Rs Mﬂh"g M Na
3- et hyl - 1- hep3-piperiding2-propyl F—C K Na
g_egg;?/n_ -yl 3-dicthylamino-2-propyl -F—i " K $
p- chl or obenzyl 3.morpholino-2-propyl F—A K Na -
0- br onobenzyl A Na
p- met hyl benzyl 3-d1.-(n-butyl)ammo-2-propyl ) F— K Na
110 3-dimethylamino-2-propyl 1,243, 207 F—1 K
110 ' meny _ p_ _py Rl err] : Met hod
M o- ot h%%m%wlplpcndm)ethﬁ F—1 K B
Ea Loxyg&ilwmfm)pmpyl F~1 K CC
K p acbpxyértdemryﬁyl F~1 K B
K -ca g\gms Qo enzyl B
Na S PRbIRpRRa BN
Na 0- di-u%—&:hyinam)aﬁﬂenzyl F~1 K F-1
K bt nzoh dr % B
Na ylanilino)propyl F—1 K
3-(N-isopropylanilino)propyl F—~1 K
3-(N-mecthylanilino)-2-propyl F—1 K
2-(N-methylanilino)-1-propyl F—1 K
2-pyridylmethyl B Nz
4-pyridylmethyl B Na
4-imidazolylmecthyl B Na
2-(N-phenylimidazolyl)methyl B Na
phthalimidomethyl B Na
3-(N-methyD)pyridyl . F—1 K
allyl A . Na
crotyl A Na
3-peaten-~1-yl A Na
1-penten~-5-yl B K
2-methyl-3-buten-1-yl B K
5-hexen-2-yl B K
1-hexen-4~yl B K
2-hexen~4-yl B K
Cc Na

3-hexen~1-yl

109



trityl

chol esteryl

2-furyl mef hyl o

[2, 2- dlnethyi 1, 3- dloxolon 4-yl ]~ nethy B e
(2- pyFrolldono)nethyI

1- i ndanyl net hyl _ .
pht hal i m domet hyl -1 :
Regétition of the above prodddi?é but using the appropriat® thiophenol

'I'IWUJ O W
nggggg

Rierr[SH in pl ace of ROH produces t he follomnng penicillins: _
"Rlerr]-CH CONHR err] COSRlerr] i .
R[ err] . R, Met hod M Method  Phenyl .
l\lf\ Foy t C! \:!
A 2-mcp@l—3-pcntcn—2-yl mt ol i,‘ ~ C Na
A 4-mc%l—4—pcnten 2-y1 O~ I sopr opyl phenyl D K
B p- but yl phenyl
B 22dﬁwﬁwk3bmmr2ﬁ5 di met hyl phenyl . D K
B K. 3- et hyl - 5- et hyl phenyl
2- -1~ . D x
B mﬁgnlyl - 2-nmet hyl - 5-1 sopropyl phenyl
B 1-hepfen-4-yl 111 : B IN243, 207
111 R7 Met hod
o- chI or GpRlf-hexen-2yl B Ny Na
p-chl or Qpﬁte{yw-hexcn-s-ﬂ _ B NB Na
n}bronophen B Na
b 1 Uor GEpERYFhesen 2 E Xp Na
3, 4- di chlangRhesYl-4-y1 F NA Na
2,3,5-trichlorophenyl A Na
2, 4- di bPomtiyh&heen-2-y1 F Ngy Na
2,2-dimethyl-3-penten-1-yl F—1 Na
2,4-dimethyl-1-penten-3-yl F—1 Na
| 2,2,3-trimethyl-3-buten-1-yl "B Na
2-octen-1-yl B Na ¢
4-octen-1-yl B .Na
R propargyl A Na
1-butyn-3-yl A Na
1-pentyn-3-yl A Na
3-methyl-1-pentyn-3-yl B Na
. 2-hexyn-1-yl B Na
2-heptyn-1-yl B Na
5-methyl-3-hexyn-2-yl B Na
3-cthyl-1-pentyn-3-yl B Na
3-methyl-1-heptyn-3-yl cC. Na ‘
3-octyn-1-yl C Na i
benzyl A Na
p-chlorobenzyl A Na: ' ; .
‘o-bromobenzyl A Na '
p-methylbenzyl B Na ,




2,4,5-tri bronophenyl A Na

6- chl or o- 3- net hyl phenyl B Na

4- chl or o- 3- et hyl phenyl B Na

6- chl or 0- 3-.i-sopropylphenyl ) - ..B _Na.

4- br oro- 3- net hyI phenyl B Na

2- ¢hl or o= 3, 5- di net hyl phenyl B K

4, 6-di chl or o- 3- net hyl phenyl A Na

2, 4-di fl uor ophenyl . A Na

o-trifluoronethyl phenyl 1,243,207 A Na 110

p- met hoxyptemyt . C Na

0- et hoxyphenyl C Na -

m et hoxyphenyl _ C Na

p- but oxyphenyl Ry Mtftmd M N

2- met hoxy- 3- net hyhmmmyl e NaNa

4- et hoxy- 2- net h C Na

5- met hoxy- 2- met h TS‘H’E‘H‘%’IX o X Na

5- et hyl - 2- met hoxs{akeidybenzyl Bc K K

4- met hoxy- 2, 5- di nmet hyl pheyl B K

2, 5-di met hoxyphe‘fﬁi‘/‘iCty nzyl FB KH

3, 4-di-isopr OPOXY.BhS¥thoxybenzyl Fp NaH

4- fret hoxy- 2, 5-di pr opy! phenyl F-1 K :.

4- et hoxy- 3, 5-'di Pflassgbensgoxyphenyl Fa1 Ra _112

L, 243, 207 112 1 11%

) -dimethyl b —1

Rl err] o-dimethylamino cnzK/let hod M 2-chl or o- 4- ntt hoxyphenyl

A Na benzohyddyl br ono- 3- met hoxyphenyl B Na A

x 4- bu;tri(t));fy- 2- chl or ophcnyl B Na E
cholesteryl B Na
2-furylmethyl _ D Na
[2,2-dimethyl-1,3-dioxolon-4-yl}-methyl B’ Na
(2-pyrrolidono)methyl B Na
_ l~indanylmethyl B Na
phthalimidomethyl F—1 K

Repetition of the above procedure but using the appropriate thiophenol R,SH in

place of R,;OH produces the following penicillins:

R,—CH—CONHR,

dosz,

R, Method M
phenyl A Na
o-tolyl Na

" m-tolyl A Na
o-isopropylphenyl B X
p-bur}lphcnyl B K
2,5-dimethylphedyl . B K
3-g1ethy1—5—ethy1pﬁe;1y1 B K
2-methyl-5-isopropylphenyl B K

111



2, 5-di chl or o- 4- et hoxyphenyl

EXAMPLE V

pot assi um. sal ts of Ex-

anplcs I-1V~are converted to the corre-

magnesi um anmon-
procai ne,

wt t h ueous
aci d_.?

[err] - phen-

et hyl enedi

anhydr ous §'6]&1f“ﬁ?ﬂ°§ygl fate, g :

filtered apdnevgRenated to -.give the free acids.

B

EXAMPLE VI

K
The sodi um and

The free acids .of Exanples I-V are con-
~verted.to_their calcium

15 5 spondi ng acids by careful neutralization of i

N, N - di benzyl et hyl enedi ani ne, :
N- et hyl pi peri di nq;zﬁgiopen_zyl gm ne,

lowed by extraction of

acid form into nethylisobutyl ketone. The \
- bis - (dehydroabietyl)- R, methylisobutyl ket oMehgiol utMons are washed wi t h

hosphori c
1-19 nzyl -
et hyl am ne,

dried with

Ny

um

aqueous solutions of their salts
1- ephen-

|
INN

11

reaction of aqueous s uti of®® thereof with oné

Bequi vakent - of the

]

appropriate base. The salts _ . ar;-e',
recovered ByPrPpeplsd drying. _ B Na TABLE:
e p-flucrophenyl , Mel ting Poingts of Jpalts [err]:
R2 M . MP. ([err]C.)
2-i m dazol @étdishlerophenyl H L A 113 (dec.)
5-indanyl 535 ichlorophenyl mor phol i ne A 116; 117 113
1. 243, 207 53,9-trichloropheny. . ‘ 113 a R_Z
M 2,4-dibromophn?. ([err]C.) 5-i ndanryl Na
N- et hyl pi per,i.di.,ne 139-141 5-1 ndgnyl o
triethyl amg”r‘%’éj'mbmmphc"y1 141- 143 O- i so%‘r opyl p%aenyl ¢
pot assi um 6-chloro-3-methylphenyl 193 (dec.) 4- i;ndany| Na :
N- et hyl pi perj.di ne 136- 139 " 0- et hyl pheny].
N- et hyl pi pé’r‘!‘“ﬂ‘i“ﬁé‘“cmﬁphc“"l 140 (dec.) o- tol yl }.‘“
N- et hyl p! 'p%rc_hldx!of.‘ﬁsopropylphenyl 140- 145 (dec.) B3 4- dirgret hyl phenyl
N- et hyl pi peri di ne 145- 147 2, 3-di_net hylnghenyl
N- et hy| pi pérFefionpmethylpheayl 151 153 6- chl & o- 2- ¥ hyl phenyl
N-et hyl pi perddioRe. dimethylphenyl 90- 151 4- chl gy o- 2- ngt hyl phenyl :
N-et hyl pi peridi nc 149. 151 2-.chl or o- 5- met hyl phenyl
N- et hyl pi pdiidithiare-3-methylphenyll 44- 145 (dec.) A Na -
' ' 2,4~difluorophenyl ' A Na
o-trifluoromethylphenyl A Na
p-mcthoxyphenyl C Na
o-ethoxyphenyl * C Na |
m-cthoxyphenyl C Na
\p-butoxyphcnyl C " Na
2-mcthoxy-3-mcthylphcny1 C Na
4—mcthoxy-2—methylphenyl C Na ,
5-methoxy-2-methylphenyl C Na ; :
" 5-ethyl-2-miethoxypheny] B K }
4-methoxy-2,5-dimethylphenyl B K I
2,5-dimethoxyphenyl F H ‘
3,4-di-isopropoxyphenyl F H ;
4-methoxy-2,5-dipropylphenyl F—1 K :
4-methoxy-3,5-di-isopropoxyphenyl F—1 K

-



4-chl or o- 3, 5- di net hyl phenyl N- et hyl pi peri di ne 140- 142

4-chl oro- 2, 3-di net hyI phenyl N- et hyl pi peri di ne 144- 147

2, 5-di net hyl ARhenyl.. N et.hyl piperidine = . 144- 150 (dec. )

3, 5- di gt hyl pheényl ~ Nethylpiperidine....._.. _ 147-149

2, 4- di met hyl phenyl _ N- et hyl pi peri di ne T 142-149 (dec.)

2, 6-'di et hyl phenyl N- et hyl pi peri di ne 150- 151

m et hyl phenyl N- et hyl pi peri di ne 132- 137

2- nct hoxygi4- met hyl phenyl N- b }ﬁb'Pi peri di ne 150- 152, : i13
2- met hy%mhe*ﬁheﬁﬁ——wﬁﬁwe&dfﬁe————%e-ﬁa—' e R
2- (N-net hyl ani | i no) et hyl N-et hyl pi peri di ne 69- 77

3-(N-met hyl ani | i no)-2-propyl N-ethyl piperidine 6- 92

3-(N-ethyl ani_lino) - 2- propyl Rat et hyl pi peri dine Method 6-97 : -
2- (N- et hyl ani |i.a0}&1-A¥hoxyphenyl N--et hyl p| per| dine A Ne9- 77

o- et hoxyphenyl N- et hyl pi peri di ne 138-142

EXAMPLE VI | ~ 4-bromo-3-methoxyphenylnp| e of benzyl ester uskd, 5.%. of catal yst

The benzyl andy. ﬁm?tz_lc{ﬂygo}egmlpenzyl esters of and 1009 m. @f water are . |

used.  Exanples 'V ‘are converted to their corre- “When hydr ogenati on

i s conpl et e asTdithdore-4-Ghoxgpherdii ng free.acids by cataBytic Kydrogenation

m ned by the ™ Mydrogen uptake, -the reaction at room tenperature. The

general procedure mi xture is filtered, the filtrate adjusted to pH 15
conprises h r%enatﬁ Pltfsrg be!Ez% gsternin am?f’zd“ ‘%IJ q_ aor 1’]oot assi um
bi car bonat g, sHETY cnw J bisese0ee o their SH ¥

evapor atsgedspbidlingdr e Sy u I netisdibb€ied op I B&S Wroaine, NNV muag@myleddlaxﬁ%,pa | adi um
on char coa#quwns solugipred Oléellwemamsoﬁler #ql@us 15-athiylpiplsidizep g ehamammq sl- cpe‘mxpl ete. For

h ; - benzyl - -
ever'y 0. OSERSPTICe RIS B ERrCRn P 01 e medtigmginy - bty -z e

1, 243, 207 methylisobutylketone solunons are washed with Lﬁﬁélcdxammc and bcnzhydry ¢ salts b éo
chr onmat agr epéry ded eiel eihgdreus asadlurg | sulfagy] wdaduian of aqueous solutions thereof \EM

but anol - tﬂarrélaHWMat?ﬁ R Biye Bhe Afseladidsc ogquivalant of twpptapmtq:ma[he Bals N -
methyl anilino)- fromthe cluatc by e@’ﬁﬁff?‘éffcfl B2 (498P8s ol vent .

ct hooxy] benzyl pcnicillin sodi um saé?[ x& in EXAVPLE VI I
chloroform (5 m.) there is added a8 R |on of 5 A solution of the -
triethylamne salt of a- citrali@udguof@rof(fald 5.5, 5 m.) and the resulting
65 5 fcarbo - (5:- i ndanyl oxy)] benzyl penicillin mxture thoroughly

shaken for 75 m nutes. 5 in a spmll volunme of saturated aqueous
The aqueous | ayer is chec H&-—ME-CHFL \Et,S SOdI um bi car bonat e (5.
m.) is stirred at room er hﬁog&atog}y u5| ng the system
tenperature. Sanples arc vvlthdr]avvn M acetate:- '

citrate-phosphate buffer (pH 1®R nmi nutes, 30 mi nut es and then at hal f-hour

4.5) and bi oaut ographs (Bacillus subtili s) 70 10 intervals
and exam ned by paper §hr onmat o- Wthiny5 mnutes j; Hcr)car boxybenzyl
penicil - g-t;a-ph*q-n_t-he_sgLsLe.m.j_seamd_ac.eLaLe'mf lin-i s present

'in the aqueous?-ytidazaiocthplget her phdsphat e buffer (pHOz{dt‘S) and by bi oaut o-
with a high pré)BQIg&l on of the start;fﬂglr Sster. gra Qg{,ﬁam | 1 us

subtilis). The_sa es are_also monutes no eqt er_is present in
‘the 15 extracted with chloroform (3 X 3 ni. ) the aqueous phase The
-maj or product observed 75 . o

Th

Exan

5 spon
at rc
com]
wate
hydr

10 il h




conbi ned extracts concentrated and the con- is

[err]-carboxybenzyl penicillin. A small anount centrate and t he spent

aqueous sanpl e exam of benzylpenicillin, its degradation product, is ..
i ned by papen .chromatography and bioauto- also.present. graphs. = -

The [err]-carboxybenzyl penicillin is isolated 20 The ester, which

initially produces a single by lyophilization and the crude product is 80

spotn(R[err] 0. 91) on a paperg@am appears to. further purilufl ed by :
R R as evrdenced

dcx LH 20 (a cross Ilnked dextrose avai I abl e by the appearance of tWo
spots in the pap®- from HB Pharnpéfa, Uppsal aMBw&8én. - gram R[err}]

0.81 and Z5 Hydr ol ysi 1 ster Is;gssgntrally com -

EXAMPLE &%da%}l plete within two N ﬁéﬁﬁ’gﬁé“? evi denced y the A tabl et b se

i s prepa¥-edaply blending the ®@&hylamisbsence of t4ie-léster on the paper gram
and follow n§l11 redients in ttheﬂproporti on b¥93 (dec ]She presence of

a- car box§ " HERIVIC genl cillin ¥ePgHt indicated. ong with a snmall anount
of benzy4-inpagi cil- 30 lin. N-ethynprpcrtdidee mannersé—fi#rr] - [carbo(5 -

i ndanyl ox Sucrose, U Q P. 80. 3 enzylpenicillin sédi um
salt, [eff ?f@ﬂw&rb Tg'rffh&??"’édtn&rch 140 (dec ? 13.2 et hoxy -}
2,2, 2 - d-folythl or oet hoxy)] benzylepgRiperidine Magnesiym @tgar at e 645
90 cillin sodium salt, a - %&ar boal | yl oxy) benzyl - 35 penicillin sédium
salt, a b4gEsppskepy| ohexyl - N .

Prrddinent [err}¥—%Carbo(2 - di - (n -}
propyl ) = 2,3-dinf2bY1 tQﬁ;leW - peni Glehiphesad UM sald.gnd a- '
am no) et hoxy] benzyl penicillin SOdI um salt is (carbophenyl thio) -
benzyl pefritdird-pimethglpkengon- bl Bretheldiperdins t he bat®—l#® provide tabl ets coh-
verted t 0 ndi ng agi P t ai pi 25, 100 and 250ng. {of
active gclhorg 2%c{hy1$§cg§l ﬁﬁ%%lpip?xdmc h43Lt g?le di ent | ,

95 40 Aclﬂmb-ﬁ-&nctmlpm'nylt he sodNuwypgkiidief a - [ @€ (dec) (2 - di - (n -,

| t Xi | I t
(0.8 g, “Frigoas Semibhelia Ny N-stelipeiins cont al WA 25, 100 and 250 mg|

room tenvaﬂéits-a,alamicﬂrylp%ymoursN-c]Hy@xppddimes of agd4iaigr i ngredient are prepared
by bl endi aut omatical ly re ulated at 7.0-7.2_ by the sufficient [err]

- [ car bo %g‘mei bR oxy) benzy PPt ¢ on of*sdefl Wi car bonate. Thé

sol uti ons paGlbhdad SOdi UM  SRLdnyiphedidi Sf ol | Oyg70g49m x- 100 i s thenj
freeze dried and the by- product phenol ture (proportions given in parts by

wei ght) . 24-dimegwiiphear] by trit ur Htehyivinsfidinche resi dtte fde) et hanol to gjve
t he di so Repet hIS ro but at 35[err] C 1} -
ShBARbn, o 7P \ullghal]l b caguse but o Selerr

Cal ciumc ours al so produces the |
di sodi unmmsallytphenyl Di cal ci um  phestylpitadine 18837 By nmeans of this
pr ocedur foll pesu mtr|S|I| 5.2
peni ci | | ?ﬁ g’g’fyeqi’m%%\géhﬁ‘%tl sal t s af ?18 ¥t ed tolgo_lgct ose, U S.P. - |
5.2 2-mkh§l-3-methda@ihknyC OF I €S [DIQdﬂle;lpﬁ}gndheSOdl um 3s0-$152 Pot at o
starch B 5.2 - : :
Magnesi u AR sy iatilipokthyl Noedylpiperidine 1 car ot 5 - Lo
i ndanyl ogxﬁmg@mil@e%@bﬁl i N N-MagpRskieN St ear age-d3 0.35 55 a -
[ carbo - ngl car bet hoxyet hoxy et hoxy) lm benzyl penicillin a -
( car bopr reEyREYap)- %‘é’r‘?%}l peni eY ‘f‘WH‘Pm 86—97 EXAVPLE XI ||| a -
[ carbo( 25y Q{hﬁﬁﬁﬁx&)&h 14.4.0] N—Qﬁ‘ﬁﬁ(;%eﬁ&){e)) AssStgspension of. a -
[carbo(1l - ethoxy- i benzyl pcnicillin 2,2,2 -
tri chl or osthhoryepyl benzyl peni ciN-¢thipigegdipam 60 438142
(car boptrenyTThi O)benzyTpenicrTTin Salt 1S prepared with the
foll owi ng com. posi tion:
115 The benzyl arﬁik:A;)I;It‘E M, benzyl esters of ani of wrctr mﬁg, Sq of sy r
1 UOSTL &l
115 Examples I—IV are comctéd Ct}iuéx dofte-C Orrm%'rnd;;déouc txg%fx Zet,éiple'ccz as deter- X, | s nitr 0,
di 6| apReingkrkydc)daby ayic hydrogenauon mined b, [Dksﬂrb den AGitaRO Ul oty t Ol 9 714. 29

f ur ylat room tekrlqu;:.rature The gen@lm@pqunae mipuss Jpﬁltered m;@sgg};ngggu@gitzotggl 15 qui nol y|
i 2 dﬁnb%&% 1 "

S0 comc;:-rxs;s 4 3::?:%% SUS'anSXOIclﬁZ prc evapgoﬂgdcﬁ o;g der reduced prcssurlmt hy

SUbStH éﬂo‘ Qzﬁed dium on charcoal un-> and below 40° )m 100 ;
phema:ﬂlh?dtbgenanon is complete For every 005 YV Thy | prRJacEs Okrb dpuriied byg colnd 'r
9, 10- ant hr aqui nony], But yl - par ahydr oxybcnzo-
phenant hr enequi nonyl , ' ate X g 0.172
ant hracenyl , ) : 55 :

i
!
|
f




Propyl parahydroxybenzo- phei ant hryl , 10

ate g 0.094 (1, 3-benzodi oxol yl),
Distilled-water to nmake one iter 2-(2-nethyl-4-pyronyl),
V&I“'I"G‘U'S"“SWE‘E"[ ent A tavort iy agents 3= 4-pyronyr ) or j B 11- 5 o
be added to this suspension, as well as: (N-net hyl ) pyri dyl :
accept abl e col ors. The suspensi en cont ai ns 15
apprﬁi*matel y 25 ng. of penicillin conmpound per mllifiter.
EXAMPLE  XI V [err] - The sodi um
salt of 1?3- Jratbn - (’2 - di- 1,243,207 . !n - 114 115
pr opyl ] antmmamgaphyxgtﬂ &GMsylam@ﬂmed Iwiith n (Wner ei nE¥fperzX i s: 20 I
(10g.) sbwwi >é‘¢f°a ?‘Gﬂﬁd V\TQ « - carbo[( %j °b| trate (4% 7
bv wei ht j’rom-ﬁx.t, poration_ c1ho<y nzylpcmcﬂlm §°f§7 S il ed C
y 9 L VIII Joraform (5 ml.) therc4d 2dd ¥ ¢
into vigls,a salﬁroh |or Z}Q rx%)tlﬁunc sqnGJﬂ = al-h S buffer (pH 5.5, 5 mL) and ﬂat: wge eoxi de angd
the vi al s [stterd {Set yndstylgy)]benzyi- Cﬂe[neﬂm] -n(i,‘i-&er-thoroughly shaken for 75 mmutcs 65 I
pered. Fofl-bm) ip ﬁﬁéé‘r“a‘IO‘“a‘ﬁ lﬁﬁ'i“éf‘f: f §ﬁ‘1°?i’ﬁ f hm ;gacrg;gf;élc&ﬂ’ p& e I
25 wat er (RGOSR Uity Lo | &xé&‘i L@até“éﬁm e SEEH o0 - p
cont ai nioN gnintiees, NI mQ'fmcaGhd \ﬂ&nldﬂgﬁxﬁdbxﬁntﬁ) RRA bioautogkad xo ,
m . intervals and cxammcd by p'apcr chromato- Wxthngrls mmutcs n—carboxyb]cnzyl Wﬁ? V\E CLAI M D
- graphy in the syst i us phasc together Var
l'S: hosphate buffer nqiﬁﬁﬁa W-t I’té;rhf xgﬂgcfchc starting ester. | i ma.‘.a{,
(a) (§{=\ El %ac s Stlt e @hpifstbddiso W, n% ét@xbxs proseht in the ' accep:
and ths phauemmaemt timﬁd»fbryx (ﬁxeexpl),abice asnabesSphasc 'fhd maﬁbedro&n&nm;shrv@ 75 15" approx
t hei eof , combined extracts concentrated and the con- is a—carb @ nigillity quefe nt is: per mi
chl oro centrate and the spent aqueous sample exam-  of bcxuylpcmc xts degra atxon pro cr, 5 vrono
o ined b]v pagcr chromatography and bioauto- also prese ; ' The
wherein fibks| | The a-c ri)d;chﬁhyl penicillin is isolated (n -
80 20  The ester, which initially produces a single by l)ophllwauon and the crude prodicovwer8Oal kyl ,20 (10g.;
t hi enyl spot (R¢ 0.91) on a papergram, appears to  further byaq graphp on Sepha- 3g sodium
| ' rapidly equilibrate to two cpimers as evidenced  dex L xtrosc available : dry mi
uryt, by the appearance of two spots in the paper- from H , ‘Sweden. _' cthyvlen
pyridyl, gram, R, 0.81 and 091. car bo(I ovver al koxy, when R er r] pered,

i s ot heib' t hidydrolysis of the ester is csscntp}im EXAMPLE J\I water |

et
phenyl ni tpt‘:&ﬂcc 4 iffjipy two hours as evidenced by the’ Asxsblct base is prepared by bl %Sﬂsl t L,It e d ,c:{_min

the est a rgram and  following ingredients. m e proportion
phenyl whaE B o B S S B o A | R Ealka 3 Hof” i
(1 OWEI‘)%| layohg wmhh@mm ariuena bcx(zblomem)-- pht haI [ m dorret hyl , 40 1. ¢
i - . :
al I koxy: dlnfnl RX\F;gr?nel ky%c%r o(n- mdamloxy,j fluoro ohydr y|803 T
methyl; ez X is
nzy p hn lt, a = n} . p wrg 13.2
- CR[ err] chBxy sﬁ'xc iRky)] o 'S Magnesium stcaﬁﬂO' est &lsyl , 0 Ry~
cillin_sodium sait,s@pr(anhlpyhey) z;l- al kenyl havisag
up to 83 gﬁ diyegs salf, a - (carbocyclohexyl- Sufficient ‘at; [carbo(2 - 1 di - (n - propyl)- ' X~
Y, icifjin 59 a- ammo)cthoxy enzylpenicillin sodium salt is |
al kynyl h%ﬂr g}f a;fchi;ﬁ lg) &%@ﬁ@?n %n— blernded into the base to provide tablets con- ‘
verted to the corresponding a xcl[lUJ yl, taining 25, 100 andVDSYmY. rof @kl ih- | S Ch| Oro,and 1w
br orm fl uoro: | oweExaxmrLE 8xich gredient. 45  al kyl, or |ower al inxy, theteof,

A solution of the sodium salt OP/ «- [carbo-
i sof enc#fy| 100 Exanerz Xi1 - XL€TT] s Iower

di - (n - propyhamino - cthox ban ‘
al kyl or C;ﬁ}xngligmatcr (0.5g. in Sm(?h d, Qtt anY:Lpsulcs containing 25, 100 quefSrO]mﬂ' S hydr Ogenv,llnrcm
or met hyl ;ro@h@emperature for 24 (hﬂurpyrlfc(ﬁH ko N e hiygbredient are prcparcd by blehdi

1, 243, 207 automatically regulated at 7.0—7.2 by the sufficient 10{1_5 [carbo(5 - indanyloxy)benzyl- : . thieny
45 addition of sodxum bicarbonate. The solution  penicillin” sodium salt in the following mix- 100 35 furyl,
is then frecze dried and the by-product phenol  wure (proportions given in parts by weight). ; pyrid:
removed by trituration of the residue with : phrey
ethanol to give the disodium salt, o or su*
Repetition of this procedure but at 35°C. - Calcium carbonate, U.S.P. 17.6 ' is (I
50 for two hours also produces the disodium salt. Dicalcium phosphate 18.8 40  aikoxy
By mcans of this procedure the following Magnesuim trisilicate 52 , . methy
penicillin ester sodium salts are converted to Lacwose, U.S.P. 5.2 105 X’ is —
their corresponding disodium salts: Potato starch 5.2 f isopro
. Magnesium stearate A 0.8
a - [carbo - (§ - indanyloxy)]benzylpenicillin Magnesium stearate B 0.35
55 « - [carbo - (dxcarbcthoxygthoxy methoxy)]-~ _ :
- benzylpenicillin -
@ - (carbopropargyloxy)bcnzylpcnmllm ExamrrLe XIIII
a - [carbo{2 - biccylo - [4.4.0] - decyloxy)]~ A suspension of « - [carbo(l - ethoxy- 110
benzylpenicillin " 2,2,2~ richloroethoxy)] benzylpenicillin sodium
60 «a - (carbophenylthio)benzylpenicillin salt is prepared with the following com-. _- (wherein
position: 45 alkyl, or
: Xz is Iov

X; is hy



Penicillin conpound g 31.42 X, 1s nitro, di(lower alkyl)am no);

70% Aqueous sor bi tol 9 714. 29 furyl, A ycerine, U S P.

5 guinolyl,. B0 Gum
“acaci a (10%_ sol u- “nmet hyl substitut.ed.quinolyl, 5 . ;
tion): m 100 ° _phenazinyl, Pol yvi nyl" pyr roli done
g 0.5 9, 10- ant hr aqui nonyl , But yl par ahydroxybenzo- ;
phenant hr enequi nonyl , ate g 0.172 '
ant hr aceryl , 1,243,207 55 Propyl par ahvhlrsoxybenzo-
phenant hr yll’cn.c;-‘Qn compound atge 3142 X, is nitrd dif Q\\g‘gafik)l amino);
(1, 3- benZOdﬂ)ﬁ))P(qhtyﬁhs)sprbuol 971De%t i | | edfunat er to make one liter
2-(2- met hylﬁlmma r‘éﬁ 8185%rious § ’d: ni. nqgand {lavoring agdnt s
3- (4- ?yr oyt A5 (1 7Y be, agded to tmﬁilﬁ‘s‘ﬁo‘eh P as wel | as S
(N-nethyl )Fl)bﬂwx 9|p5rroudonc g 05 609,10-.AGEEAbAN| e col ors. The suspensi on
cont ai ns 1$un)aqmpthgmml-y 25 rrzg of pe:lmrmlr¢r+qurromﬂ)npound per mllili ter

EXAVPLE X1y at anchraceniyl, ey The sodi¥m salt of
rop ciia 1

a - [garbo ifa’ah}'&f”ybmzo(lg 00er Opy| ﬁaﬁgcgﬁi@{o@@oxy] benzyl penicillin |
(wherei n Y[adkindd whicr 1dGnakd 1éig. u)crl s int IZ-r(rBfn&h)y -4rpysoedd), and ground wi th E
sodi um ci Veate s¢dt®sipgy mn)», gr?q‘hﬂsron&l) ot CH O dry mxtureiis

filled iT¥dS da‘ﬂd 10 ‘%E ‘f""i“ gﬁ] JELE ElrRyedyl: et hyI ene oxide and tlhe
COL0LS, C SUSP
vi al SISStag xi‘f C.Inyl) 35 QB- of penicifithilcbthgohndCH[ err] - S-, 165
per ed. F;ﬁf miaient eral adm ni stration, suffi CI oy CH:N- CH=CH, 25 watier
is added to the vE‘e\N$LEt>de rm O|&.ltl ons - = CHC(O-or
cont ai nl(g °2§E &%am %{ﬁ&@mz&]é emhgn;gesr is: ~C(O-C(O-CHCH); . n1
or 20 (1 i i lg d¢ eround withl. Conpounds of the formula: [err] 'i
and t hesop rcrmce(&lt/l pakdgh). doceptdbl e_g %ﬁ—g'srtl tuted benzyl . thereof,
(wherei rg%'\ﬁ?c 0\1 sﬁil[l;-g the \.11:'11]15, s;zxr.ik:,l; s\t‘rc:;l)]2 —CH: —CI‘-I— —;—- 65 { :
chl oro, pered. For parenteral administration, sufficient ~CH=N—CH=CH-—, bl’ ono, wher ei in
R er r bs i ®ater is added to the vials to form solutions f | 4He€@)—CH=CH—C(O)— ‘
i 80 contammg 25 mg. of active ingredients per —C(0)—-C(O—CH= %V@’r al kyl , 1
or
thienyl, ™ wi CLATM IS

| ower gl koxy, 35 furyl .
| ower al kqn unds of th® gyl " : —@Z! ;
carbo(lomer)algzxy, en R[err] i's other than phneyl , :
phenyl nitro, andl ; 8d_p nyl

i (1 ower ) é\]mgrcn 1S 10\3cr ﬁi)lciyi?ﬁusdft{ %’

wherein th N\ or substitute ver yal kyl ,
> chl or gy brg %}F% F‘ {/('é&m ¢ {c At hal i m deret ¢m4llﬂe s::bsédukmmy methyl,

di (1 ower) alx\rg&il anﬂn@—r{ef—mr-rcb:buuor o-. Cnlmrvzé%gf it the provilh &a:)i{
trityl, is -OR2 or - SRm@] V"“esp?xfﬁ }/Lrlﬁ#yl when X, xs sub- 7
chol estefyl . pharmaceunéallg a%cptable salts ~ stituted LYl I'sopr opyl phenyl,
5 al kenyl MbeNQ "Up T arbon at ons, (wherein the substituent is:
al kynyl having up to 8 carbon atoms, gloro,
cycyl oal t‘% .o%. : Ao (Igguer
1 S . 0, .
al kyl) sUBSER tut’ed cycloal kyl having lower alkyl, [err] from 3
to 7 carbamest,ons in the cyclo- 95  lower alkoxy, -
oal kyl sgoi byl X3 vl o f4.4.0] decyl,
“t huj yl, pyti >}M1ere|n X[err] is chloro, ;fg};p ) T{ioro F ower f egchyl , 4?5
hney :
al kyl, or gr frucd %@ﬁsy“herem the substituent dx(lower;hlﬁyﬂhfnﬁr[b(}‘, yl .
100 X[ier ioved)Skyl, O'iRdro, abioyb, qloweRl or pithalimidomethyl, 7- adamant any! ,
X[ err]40i s aﬂi»ymbr, ogéw»oﬂkmrwylor wifgpro- gf?;lohydryl (2-pyrrol i dono) net hyl
05 . X’ is —ORn or —SR, wherein R2 is - cholesteryl, 90
isopropylphenyl, alkenyl having up to 8 carbon atoms,
alkynyl Havmg up to 8 carbon atoms,
X X4 rcyloalkyl or
Y ' s ' (lower alkyl) substituted cycloalkyl having
——X2 and - | from 3 to 7 carbon atoms in the cyclo- 95
alkyl moiety, .
110 bicyclo [4-4-0]decyl, .
thujyl,
(wherein X, is chloro, bromo, fluoro, lower fenchyl,
45 alkyl, or lower alkoxy; isofenchyl, 160
X, is lower alkyl or chloro; 7-adamantanyl,

»

X; is hydrogen or methyl; and (2-pyrrolidono)methyl,



116 1, 243, 207 _ 116
(4-im dazol yI H ,w ofthe-positi-ens, ortho to the :
t hi o group of ’mm "Hl‘"ﬂi ”m,!hy] . the phenyl noiety be E
substituted; wheréin edch® * 2-j ndanyl met hyl , ) of }
| ower al kyls and | ower al koxy contain,fsom 55 [2,2 - di - (lijpper
al kyl) —4—Cg—d4—e*eken—++e—4—eaf-be|4—&ken%——w+h+he—p+ﬁvrso—ﬂﬁab 5 4 -
yl ] met hyl , Pm cillin compouad g 3142 WhesrniRy, aiojer doUEmEny| |, furyl, :
phenyl , or “‘%‘Sgs‘l’,E’PUr ylgrfé%‘lﬁyl ;‘ﬁ},’nh tuted pheny,

Rlerr] canncrtm ecaé.*u@ssw ta-ed phenyi . mup,yr’mm@ww,a . ;

2. The 5corrpoundxsn)of cI al m inl lomerel n R grenakinyl,

i s phenyl a 9 10-anchraquingpyl, ac indanyl or -
substi t ut ed d‘é’Rl[:m &3 "t‘ﬁergoé 172 V\hei@“ﬁnfgic};ﬁémsrﬁ”ﬁs’tl tuent is methyl,
chl oro or 1Q>rodyr1ﬂmnydrox)bcnﬂ:c et'r ahydr onaphidmyi, and substituted deri- . _
vatived0t hereofﬂtcvmerel n theg @4 t uent (Lp3sbenagfierolidn 7' is | ower al kyl ene- |

il t t -(2-methyl- —ron} D, . -
and the ph csw:viccrp;g)t ﬂa\, 6? pcmgr bi %‘rogyl) gx? . ceutically _
accept abl ﬂa;s \pcnsxon, as well as  (N-methyl)pyridyl: : 360 A - F
conmpound afcptahle éomrsmjlrha bubgiepsionh eengding 1 - (lower)al koxy - 2,2,2 -

trichl & opiyimatcly @rme} of Ecnfﬂ““ PmPOFE 4- pyri dyl X[ érr], Xerr], 65
15 whel BEFFT ks, s ikely! . W Y[err], Xerr],

R err] R[ ermt sod¥[n€kdit of o'F E{Eali'ﬂo amd- 4i- are as re- 1 - (I ower) al koxy -
2, ZR-F%tE}E:) mcvg?ﬁtﬂhl rx;owwdbmh‘ C“Jeﬁélhl n@dwa st he pharmaceutically -

when r S ey UHS =cr@gsept abl e salts thereof.

[ car bo( 1 ojfg J‘e&‘i‘sqﬁ It‘,’pm‘éhsgsﬂz °“‘“‘fhhy| —CHo QH—Lsatlro ] - [carbo(5 -

i ndanyl oxyt)x}]limerha;dl. Pefitke vials stc[rxd:l!} sogar be{¢mwéi a+Skﬁ, | ower al kox§-

cilin a”dpqurwecr lls’nd m@bm Rgeiap, tab E(ﬁ net hyl
»
t her eof®® cong‘n %ﬁgﬁ; . ] F&@ O)—CH= CH—,;,

5. a - [caf enzy pedm-

CI—I-CI—I[err]WHH[I‘éKEGINRA lin and.t he :

phar naceut |lca¢°|"y’°‘a"‘é%:ébf’atfP‘§‘“§al ts’ -CH err]=eH(CH err])-NRlerr] R err]
or t hereof. . -CH(CH err])- -NRR[ err], or

6. a - [carbo[2 ?— '(5 6}+\8 - tetrahydr@*crelﬁgﬁ%ﬁowas(uky@gxe:rdgl—é@ﬁene) 'm'[err]
napht hyl oxy)R]-Chreh-zrfy-lcpeml C|d(lcﬁ3 and the& h, s—, Or suostituted denvauves

maceut i*al | yidccept dblle saé},t @0912}; her eof . “f;g \gﬁ%ﬁ"ﬁ the TEEEEY | RBFPP i s

-NH( lower al ka!noyl ), %’é@i‘rﬁ ubs@t D b&hzyl, Wit thEBloliytl tﬁh&l}-

oxy)] benzyl peficillin and the p Ceutcrrmed Heyt‘menyl or furyl when X, is sgp-o\fer

al kyl) and the pharmacea@qg]gptag_%ptea.s afaks {EH@?‘% .zy{) —_ 30
8. a - [c&8o - isopropyl phenoxy)] bERZEE " N
penicillin and the pharmaceutically acc

sal ts themaatin R, is (1 ower alﬂcy‘p) - 9. 3 80
[ carbo(3,4 -_dinmethyl phenoxy)]- lower “alkyl,

benzyl peni c;ihlf)ﬁl’n and the pharnaceutiq e eﬂﬁﬁ"?&ﬁ wherein the (I ower

al kyl) ¥ro u‘s y be ali ke acceptable &&JDB\B\wEm{oepfwhen R, G¢ obhirftker ent ; and
-N(1 ower  al pipéy) aniline; and 10. a - [ caahpro wtm’%lﬁl oro - 2,3 - di ma&ShyI 30

or subsm:utcd phcn;l wherein the substituent di(lowera
Yer I‘L I Sh owerjalkyl, chloro, bromo, (lower)- phtl‘allrnldomem’# oxy)] benz?/: penicilli nl .
and the p a}flk , di{lower)alkylamiro™ or wifluoro- benzohydryl, ccutically acceptable}
salts t ere@&h azeti di no,, trityl, 11. a - [carbo(2 -
90

chloro -. &’-is Hﬂmg%*—s&o”h“m Raizi ri di no Bl ¢ bon atoms
phenoxy) } belRAAPHEMPR: | i n and t he phar ”9211\—;%1 nﬁ::ﬁy‘fgr 815 H88 o
ceutically acceptatl e salts theggeof. cyeyiba@arae di no,

12. a - [carbo di_met hyA Shenoxy) ] - 3%er alkgby plhﬁimfst\ioqdoalk)l havin
benzyl peni ci | |7 Ei 3l @ nLﬁ ar maceut i c’?ﬂ"‘l‘g 10 7 catbpf BT o G ﬁﬁk" 5

?cept abl e salts Ygereof . R aclo? X 07decyt,( N1 ower -

kyl) pi per azi no, . 13. a uhu;l;xg:ar bo% 4 - di met hyl phenoxy)] -
pyrrol o, (wherein X, is chloro, bromo, fluoro, Hewvery| pt@:n:hm Ilin and the

phar nacﬁutwh 03‘%’51“0%?% azol o, ;?:{;gﬂmnyl acceptable s8fts

t her eof . lidono'kény[ err] - [carbo(4 -

met hoxy - ﬁ% hyl - ; 9‘15 5-di et hyl p(yZFPrygfl di no, 7 _

phenoxy)] benzyl penicill.in and t he pharrma- 100

1,4,5,6-tet rahydropyri m di no, * ceutically acceptable salts

t her eof . - et hyl pi peridino or 15. A process fori}
preparing acyl penl cillins 2, 6- di met hyl pi peri di no; ' /

of the formula:

s oy




45 wherein each of |ower al koxy, |ower alkyl or | ower al kanoyl have

froml to 4 carbon atons, [err] and (|l ower al kylene) contains from 1

to 3 carbon at ons; and Rerr] is hydrogen, phenyl, . . D00 QL

tTT=sUNSTT T Ut €6 phenyl  wher el n 50 the substituent. I.s. a_t | east one of e

chl or o, bronmo, fluoro, lower alkyl, |ower alkoxy or wherein Mis

hydr ogen, sodium potassiumor 105 - trifluoromethyl, with the proviso

that only one tri-(lower alkyl)amne, . - 117

1, 243, 207. ) 117 mherein

Rerr] it 1263297 qwer_al ky!l 117

{4-imidazolyljmethyl, of the positions, ortho to the thio grouplddwer al koxy wher

t hi enyl,  l-indanylmethyl, ' the Phcn}’ll"@mé’rbcaﬂlh& Ithrcm cach ’

furyl 2-indanyimethyl, of lower a hﬁ@ from 55 ? 5 th‘
A [22 di - (lower alkyl) - 1,3 - dioxolon-" 1 to 4 ca ’that - fu

pyridyls - yljmethyl, when R, is/thibdyQ ,fu@ﬂ hcnyl or substi- . 5 u

phenyl , fur)lm:.thyl wted phengt], Rl cwveat babubytinacti phoryl. n

60 pyridylmethyl, or  subst i t ut ed pheny?l éP opynds 98 claipgyl pherein Ry b

pht hal i m dopet p { su ted derivatives thcrco% ué r}y ryalkyl, chloro, %I‘ ono, tu

( OVVer) whcrcbx?'iié M fu t»is methyl, chloro or al kOXy, . |,'0W9r)a| kyl am no or 10 all

triflud®obromo; trityl, 10 met hyl ; z e

chol est er lac tctrahydronap}nhyl and subsgtutcd deri- wherei i< Jower alkylens aod th phanna X’ is

al kenyl v&ﬁgcm f r&;ﬁ 2 dPbdH Stél%l%]ﬁsls ccutxc %5 acceptable salyts thercof. X -OR[err] or

-SR[err] wherein R err| is Al K yemyouddant tha gprna 110, v&emr bon atons,

cycl oal kyl lof (Iomr)alkoxy - 2,22 - ufshloosydn lbrls Cpl"lﬁ?h 4-pyridyl and X', X,, Xz, 65 fﬂ;

(1 ower 14i kyT“)’“rB ridit og cl a} »1‘? el o Yyand I el or 15 s

'CT UO ehne an tac pharma
from3 to Zuede) Qﬁﬂ@’f'g f oa ble salts thereof. substituted low

phenyl vvner[emb(lbm)ammpumvwﬂmmcthynm et4y, a - [carbo(5 - indanyloxy)]benzylpeni- 70 an
15 is at [Mdeaserbefpwerpikosl| dawer akedhD CII‘\‘“I 9}‘16#6 pharmicetigally geppiable spifsg Ry | | fur

| ower a?PkyImCd yb_V\e}r{ alkexy, |ower al karf® JTM Yhndan 20 qui
) J yloxy)] benzylpeni- "
car bo(|l ower_)_@ k_Q@y,__mLﬁ@R Rror di (1 overcng Jlﬁylthe pharin@B@1aylly acceptable salts "‘;;]
am no; —CH,—CH(CH,)—NRR, or thereof. | sof enchyl _ I9).IL<
furyl —CH{CH,—CH.—NR_R,, or 6hu‘: 1- ) r%Bl d- dtc;ahygro- 75 p;] i
' 25 1 1 naphthyloxy enzylpenici n ¢ phar~ ' -
75 — 26 @ alky 7?5)—%| yl, maccuucallLaCCLptablc salts thercof. : 2 a’}‘;“
(2-pyrrol wWiene)nRRIRY lis —NH(lower alkanoyl),  Tek by iotolit Ed mGtijipteh-y| o
(4-1m dazol yl) net hy I(1 kgl h&;};}ﬁgip@yqxllm and the pharmaceutically " : 5.0
1-i ndanyl et hyl , ower alky 9, 10-2555%" “gq i 6 3.4
. 0=1 }lphcnoxy)]bu.nzyl- - s
2-i ndanyl net hyl 7_.§/ phengp Qﬁx Qi&iccuucally acceptable (-
[2,2 - di - (lowerNalkyl) - 1,3 - di O)@ﬁlls(]ﬂcroof4- 25 , :
ant hracenyl , (lower alkyl) : 9 a - ‘hy| dimethylphenoxy)] -
phenant hl’)( benzylp q cyqlx. |thc pharmaccuueally 85 ;
v brcxé@ﬁ mer alkyl) groups may be alike acceptable | :
(1, 3-benz }; 7—1\\Iowcr alkyl)amlmo, and  10. « PYdat M— rEﬁle*&)L 2,3 - dimethyl- 3
-(2- rretimylxﬂéls pyronyl),  3-(4-pyronyl) OI‘phcnoxy,]bcnzylpﬁnlcﬂl{n and ;hc pharma- (where
i ndanyl or substitut ed derivatives theqe ically acceptable satg%‘ ereo 35
' 0 —
(N-met hyl ) pYESH - phcmq;'f)]a@k‘iﬂﬁah R sﬁpsp"sﬁ%en? s =
imet hyl , chl ﬂrn‘ahdlﬂf 85 ' ceutically acceprable salts thereof. —C
\br ono: piperidino, adzt et-r &hnpel@d n-aphtcﬂ}ylbhcaqwb]subst i t uted —g
d morpholmo, benzylpenicillin ~ and the pharmaccut.?a} Xatj ves 40 - —C
rp{l acceptable salts thereof. —C
*t her eOf V\’he In ver-a xﬁﬁtpﬁ"ﬁ&t uent is 35 i3, - [carbo(2,4 - dimethylphenoxy)]- [ I’I’] —C
]mat hyl, chl 100 I’ benzylpenicillin and  the  pharmaccutically ' ‘
;al kyl or subscﬂamltut ed (I ovver)al kyl (V\hea:ce:fnble %@sbthgeof .
flazplino, « - [carbo
t he SUbg)t I g‘?ﬁxmc H%llp%;oh!’hgoa,‘ st one of: phcmoxy)]bcnzylpcm i1 nggm I fo&
'35 1,4,5,6-tetrahydropyrimidino, " ceutically acceptabl® @rﬂQreo 45 (wherei
- CH=CH O, 4-mct_h_vlpipcr§din9 or 15. A ploccesrtyr preparing acyl penicillins : ~—(CH,.
- CH=ECH S-, 26-dimethylpiperidino; : of the formygyr o, : derivat

i- CH CH s r‘]h 2 ni % o S methyl,
: ertin’ cach of 1 r alkyl or : P J :

,95 lower alkanoyl hav aﬁ%ﬁ‘k&ﬁ&"cm atoms, ° Ry—CH-C—N—CH-CH \C(Cﬂs)z carbo(l ower " benz
‘al koxy), and (lower alkyidde) contaiGH fz-'aﬁHinH:B CH, , | | ] ] oWelsy  subst

al kanoyl , @ton ztoms, and b’{- is 121 d—c 0="—'N—CH—CO0M | over

alkory g i o w s G e oo T&)  cyano, (ke
(1 ower)a k&fm rfasdd] Bwer alkyl, Iow;r alkoxy or “I'clé-i}DM is hydrogen, sodium, potassium or 105 - chlor
' trifluoromethyl, with the proviso that only one  tri-(lower alkyl\amme, : rom

fluorc

NI




(1 ower)al kyl sul finyl, [err]

(1 ower)al kyl sul f onyl ; 45 (wherein Z' is |lower alkylene and
is -CHerr]- CH[err]-CI—I[err]--NR[err]R[err]_

-(CHerr])[ecr]- and -(CHerr])[err]-, or substituted-.

-CH[err] CH(CH err])-NRlerr]R err] or , 105

derivatives thereof wherein the substituent is , -
-CH(CH[err]) CHerr]-NRlerr]Rlerr] or met hyl ; chl oro or

br onp) ;117 - (| owe#43@80kyl ene) - Y[err] 117 :
benzyl , wherein R, xs lower LT ein -NRerr[Rerr] 5%5 L
-NH( | ower al kanoyl), . 50 siohg talibiyf ed benzyl ,
(1 ower al kythipnyl,: ' (wherein thergsikgwyl t uent i s:

/ [err]s fur)i” 118 g;tt'r{;ofloxticr)alkoxy, 1, 243, 207

118 V\A'E%,f,g.}l n the (lower alkyl) groug.s 78 BNk RGinopiher ei n M i S as odefl ned"

above W th @ sitiuied phergl mk&clmrchedmiaiter enghihahfiidomdyl, ower al kyl ) ani | i no;
'pound of t Heenf isflpyrtialkyl, chlogpnironyg, & ¥ )~i s benzohydryl,

o1t G-y St S i Bllng pyrrol idino
pi peri alkenyl Wik4gelp o Rl @Fdod alboths,as degsi ned

above, and:'Xs —~OR: o85-SR,; whercimB¢ phol i no, alk\n)l having up to § carbon atoms,
-OR[err] or err as defined above ex p’t-kb om)rphol i no,

R err]and g{‘)

jal Kyl) pi persaitifi@d phenyl wherein the substitucidCt | ﬁaamlvnert sol vent

from 15 -1 Vr rlqlgk#toonc of : chloro, lbromo, u\ﬂuoro, bicyclo [4. 4.0]decyl, about -70[err]C to ‘
about 30[ er PECLE ower alkano

si red, fE)r G, U8 rm*cr"n&“mb?’ ‘%‘\h““f’a“‘ﬂ %g’;’ o4 2-i-mi dazol i no, (b)
Wherein R efuﬁi or R[ err] is hydrogen or 7-&adlbrum1 75

2, 5-di it hytl‘xp?lryh ol i di no, (Z-Pyrrblyiowmltytrent of the ester :
conpounds oFt anr““b“it‘i‘)“d ayinolyls G-t et r ahyd 4d‘g§f’ TR mula 11}
(b), by hyd% gi',.,slumng,h agueous B cgi,,perl di no or

$odi um car b;mxahmrcwquxbgaylm | d acid hydrol y.sz-sm (1ower alRy15- 1B -nadxbyd p4-pest,| di no;
or enzyﬂiatr@d’lch Wi th an esterase qr fol_s’lﬂﬁﬂﬁ

conpounds b@ifj ,g,lxl (b) wherein R[gfy'i 1 wher ei n -each of | ower
al koxyl , | o j v, Rlerr] is hydr yycat al yti c hydrogenation at
Pover al kanbwmhaymorf rom 1 to 4 car bOI’lac in@ayh dredpénad divawts easpounds of
f or mul 23920 (Mawehdpyridid (| ower al ki yl e(r)gééh%mhaﬁ\rbsmerwyh)u dhloreg of) &Rher-ei n

Rlerr] is benzyl or substituted %gg@g;gqa%gtgﬁsﬂd%nb Iﬁuerr] is

hydrogen or benzyl_.f \ rivatives thereof wherein the subdtitucnt is SOdi UM
phenyl , nmono-, di- £i - substi t ut edmetiy§. chlbheorCiotmaunds of for rruI as 11
(a) phenyl wherein the substituent P@éaﬁf %ué‘é}%fdoﬁ‘é"cr@i kvl (Whepein pY0
prepar ed hynddaeyprocess substanti- SO POEHEErd 2 D % f | uor o, | ower
al kyl, dsower ally as described herein. &, al koxy or trifluoronethyl, wit
Phe provi so—*CHi —Phe process for pr eparromp,g the com that only one of |
the positi oné:;H 8‘1’0 the pounds of flB¥tulas 111 (a) and |11 (b% sub-
herei n. 40 Wm:‘ﬁ%’af&eﬂy'eaé“ﬁ' e WA A
alidh b
&ntain frOTnC<9 %H%I%%r%%{r% atons, viwecHkospppri ses reacting i;
. cyano, !
STEVENS, H \l)ov.er Yalkylmercapto, 100 V.
Chartered Patent Age (lower)alkylsulfinyl, 2
?@ QJa| ity Court, (lowerjalkylsulforyl; [ err ] l
I !
r :tl St r@gn%@%b 1s_£(%§3 ‘encgfbastgt)&éss T%:’gﬁg% Ig‘;lc\a/l;qlesty S
Publ i shed degivatiite tRabE Rier, fHie GEbstidm: ROUt Ldm)gsm London, %ZA IAY»'
from methyly chloro or bromo); : —-(lo“c.. au\ylcm.)—-Y1 i

benzyl, wherein —NR,R, is —-NH(lower alkanoyl),
50 substituted benzyl,

(lower alkyl)
/
—N

(wherein the substituent is: -
105 chloro,

bromo, _ (lower alkyl)
fluoro, '

I,

TI K °éi'“5’t her than hydrogefi i ‘E“lcj“éj“‘;i@:‘;’t chm@p
epat ure o

e

!

{



whi ch copi es nmay be obtai ned.

) . C
O P

118

1,243,207

' 118

10

15

20

wherein *the (lower alkyl) groups may be
alike or different; and —N(lower alkyl)amlino;
and Y, is:

azetidino,

aziridino,

pyrrolidino,

piperidino,

morpholino,

thiomorpholino,

N-(lower alkyl)piperazino, .

pyrrolo, ’
" imidazolo,

2-imidazolino,

2,5-dimethylpyrrolidino,

1,4,5,6-tetrahydropyrimidino,

4-mcthylpiperidino or

2,6-dimethylpiperidino;

wherein cach of lower alkoxyl, lower alkyl or
lower alkanoyl have from 1 to 4 carbon
atoms, and (lower alkylene) contains from. 1
to 3 carbon atoms; and R, is hydrogen or
sodium, phenyl, mono-, di-, or tri-substituted
phenyl wherein the substituent is at least onc
of chloro, bromo, fluoro, lower alkyl, lower
alkoxy or trifluoromethyl, with the proviso

that only one of the positions, orthe to the .
_ thio group of the phenyl moiety be sub-

stituted; wherein “each of lower alkyl and
lower alkoxy contain from 1 to 4 carbon
atoms, which comprises reacting

”2”“?“"541, € (ci3)2
0=C—N—cn—coon

wherein M is as defined above with a com-
pound of the formula

Rx—-(ll=C=0
O=C-X’

wherein R, is as defined above, and X’ is
—OR; or SR, as dcfined above except that
R. and R, are other than hydrogen, in a ze-
action~inert solvent at a temperature of from
about —70° C. to about 30° C.; and, if de-
sired, forming compounds of the formula III
(b) wherein R, or R, is hydrogen or sodium,
by treatment of the ester compounds of for-
mula III (b), by hydrolysis with aqucous
sodium carbonate or by mild acid hydrolysis
or cnzymatically with an estecrase or forming
compounds of formula III (b) wherein R, or
R, is hydrogen by catalytic hydrogenation at
room temperature of compounds of formula
III {(a) wherein R; is benzyl or subsmutcd

_benzyl.

16. The compounds of formulas III ()
and III (b) prepared by the process substann-
ally as described herein.

17. The process for preparing the com-
pounds of formulas III (a) and III (b) sub-
stantially as described herein.

STEVENS, HEWLETT & PERKINS,
Chartercd Patent Agents,
5, Quality Court, ’
Chancery Lane, London, W.C.2.

Reference has been directed in pursuance of
Section 9, subsection (1) of the Patents Act,
1949, to patent No. 1,133,886.
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which copics may be obtained. -
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