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10 formula {err] Kanamyci n A2R®S# 6355640 64D 650 ¢52i 6601652 6701 672 6bAINCt |
|, 3, 6' and 3" positions  of70¥itel 763 776 T7&790 9YIKA KRR&H EUINNI i shed
6' -amine function is the 15YT nost reactive and the 1-am ne function is
second nost react i@ Imewrskmms¢HREIBEannéU@HNrtbrI¢EE| C agent Both t he
3 and 3" positions are less reactive than either the 1 '
functions but do react to(é‘?)\?gmﬁﬁgﬁélﬂ %‘3 QMEMM ted
materials. - 2° A 1, 469, 855 .

2 Accordlngly, |t was the ob ect of the vention C a
more satisfactory pr elaw r 5?0 & t‘f?cga?rﬁﬁé éﬁéjer%:a, ‘%kfl n
our British Patent §% 2§r erébyideclire Mdnentien

sel ectivel y di rect edwé: ?rage.bdt atpntaﬁt miy h@adtechm useanfduhﬁtnptd) bhuhich 6 11 ¢ ‘I‘?eb“'ot her
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5 o be particularly described in and by the following statemen
am ne functions>f Oun_p,_ler Kaniﬁ?cm Apts a know);l antibiotic described in, Merck Index, 8th. Edltlon,

pp 597—-598 Kanamycm A isa compound havmg the formula _

This 1nvent10n telates to a new and lmproved rocess for the preparation of 1-

10 [L-(—)q;-ammo-a-hydroxybutyryl] kanamycm A (1V), which compound has the 10 '

formula

6’

Kanamycin A possesses four pnmary amine functlons at the 1, 3 6' and 3"
positions of the molecule. It has been established that the 6’-amine function is the
15 most reactive and the 1-amine function is second most reactive when treated with 15
© an electrophyhc agent. Both the 3 and 3" positions are less reactive than either the
[-or¢ -lamme functions but do react to give low percentages of undesired acylated
materials _



nol ecul e.

5 The objective of the present invention has been achieved by the process
~of preparing the conpound having the formula [err] which process conprjses

t he consecutive steps of 10 "~ A )acyl ating one nol e of kanamycin A

ith one mol e or less of N-(benzylexy- 10 carbonyl oxy)succini m de, but

eferably about one nole, in a solvent, preferably selected from . +:
el met hyl f or mami de, di net hyl acet,am de, tetrahydrofuran, dioxane,
- 1,2 dinethoxyethane
di- met hyl f orAmmdﬂhgly, ittwas, tﬁéobject of Grma‘catlttmeenbet tvdifoover]a‘menad pref er abl y

bel ow [ 'fdﬂ?fm an Yipusly aRployed mgrﬁ‘a [err] B.) -
{reat nS?*g rt*ﬁatﬁﬁﬁﬁﬁﬁmhﬁi:’.aﬁrﬁa?? “°§d"‘°i {ohn ol dbhyde
sel ?;Ct edm 15&11&4 n| trobenzal dehyde, beéenzal dehyde, - 4- net hoxybenzasd\e-h’yde and
20. pivaltaibjegtive ¢fr1hta ftmmw ntigh lhagnizsien seleweeby thsguegesseofet hanol, -~
‘met hanol Prepariye § g p°“"d2 f"§d'r BHBI . n-butanol , sec-but anoll,s,_//
é_b.uﬁt'.janel ;or mxt uKoes 'F;zet"bof at- -e} evated terrperatures e:g. -at about
g forHoa '| od of -at l-east. two; preferably- two ‘to f|ve
3| _,-_.to produce the CONMPOYNR ..haV| ng the formula.[err] - 3
1 469 855 HO _-_Nﬂz . .73 vvhlchZ|s[err] 5 ~ = and
_ SC)treatlngonermIeofc thatleat,onermleofL()y-
‘benzyl oxycar bonyl am.no- aftryg yrro—gei d N-hydr oxy- succi ni i de ester,
but preferably in.a ratmrz__ut-one t'¢=a-wo ‘ol es :of ester per nole of

et hanoll-4@8t3§1nol wat er, acetone, pyridjne' an -

conmpound |11, and rost pref eggbly/at  aomdh ar ‘ratio of about 1.0 to 1.3:1,
“in an organic splvent ‘10" -~ - pr'e fer'ab.lﬁyé'”zsel ected from .
di net hyl f or manmi-de, tetrahydrofuran; 2 10 di met hyl acet ami de,

propyl enegl ycol = di nethyl ether, et hyI ene"@l ycol dinethyl ether and di ekane,
but preferably o’ rrethylforrram de at a terrperature in the range of [err].

to err]Whl b= (01013 Akl R baobE rably for a period

' e dal'ﬂ é %ﬂt }irSfeéﬁmgb@Ith re 1ﬁra€¢f>leé’rﬁ, raferably - at I gast five
hours stlected frbhedhnetbylm:n de,hbnetbﬂmmmmw gi}%{%gﬁ .t he residue, e.g.

in situ th'mq@"”%ﬁ’ o) & sel ected from
pall# adi Lféﬁ'lﬂﬂé o@gt re?ﬁiﬁ?} efe%ﬁ ﬁ& bu%é&ﬁldm ckgk, but .

prefer abrlaym@attel ﬁdmum and more preferably paI | adi um on charcoal, in a
wat er/wat er-m scible sol vent syst em pref erabl y sel ected from vvat er and
~di oxane,. tet rahydrof uran, '

II

. B. ) treating one mole of compound II wnth at least three moles of an: aldehyde
selected from 4-nitrobenzaldehyde, benzaldehyde, 4-methoxybenzaldehyde and
20 pivaldehyde; in a (lower) alkanol such as absolute: ethanol, methanol, n-propanol, 20
isopropanol, n-butanol, sec-butanol, tert-butanol, or mixtures thereof at elevated
temperatures, e.g. at- about reflux temperature, for a period of at least two,
pre erably two to five, hours, to produce the compound havmg the formula

. o -
. '
cu;n—c—o-cuz—csus
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20 di mret hyl ether and propyl eneglycol dinethyl ether, but preferably
1:1 water- 20 dioxane, and preferably in the presence of a catalytic
anount of glacial acetic acid to produce the conpound of formula |V The
i nvention aIso i ncl udes Conpound |V when prepared by this process and
pharnaceutrcal conpositions conprising conpound' |V when so prepared 25 <;i>
S
e

together:w th an inert pharmacol.ogically-acceptable carrier.
25 Conpound 1V, 1-[L-(-)-v-am no-a-hydroxybutyryl]-kananycin A, possess

excel l ent antibagxterial activity that appedﬁ@%&ﬁperror to kananmycin A 3
itself. Illustrared below are-two tabl-es- show ng-the: i el ‘i nhtbi-tory -
concentrations (NICrQWMM1&ahanyC|n A -and-.conmpound 1V (BB-K8) agai nst a
variety of gram 30 posltlup d gran}neg§§lve baa i a.as obtai ned by
the Steers agar-diluti'on 30 meemddPabl eNTF ard fﬁ@=F e di l'ution

met hod ( Tal 2). NU&JIer-Hrnton Agar Medi um'was used in the study. of Table j"
1 and Heart Infusion Broth-was used in the study of Table 2. TABLE I (MC

ng/m.) Kaﬁaﬁ¥0|n A “Conpound IV'Organls%—é
-3—CH,

(6 8198) [ BB- K8] 1. Al k. faecalis o 16 _

Ty I . ’ . K C > n

2. . A- 20668 - , 125 3. " Ent.

cloacae A-0656 . 4 CH: 4 4., species A—20364
> 125 , 5 Zan%.' ,, hafniae | A— 20674 - I © 1 6. E. 5
coli A-0636 C.) treating one mdle of compound III with! at ]east one:mole ofS\LQ-Qﬁ;ﬁ

' enzyloxycarbo ydroxybutyric acid N-hydroxy-succhni ester, but
16 4 8benzyl bonjlarfiiwabhydroxyb id N-hyd thide b
1 9. e, A 20507preferably in a ratio of about one to two mgles of ester per mole of cgnpound;lll
1, 469, 855 : -and most preferably at a molar ratio of abou%l m% l’l in an

10 girefer selected from dimethylfor (@fﬂ#y Eﬁé

Kananycin A - Conpogheéth ce@rﬁlﬂé" propyleneglycol dimethyl ether, ethylene glyc
[ BB- K8] 0. v etheer)rBZﬁoxane, but preferably drmethyl ormamldae.’]_ﬂl5a temperature 1n the 4
. / A- 203 65range of 0°C. to 50°C. but preferably at ab mperature, prefega a

o tp%em:rd of time till th; é ﬁm is complete pre erably for at l€ast fi E?&s, :
2 15 2 lghen removing the/ %0 d hydrogenating the residue, e.g. in sifu
2 14. v+, A-206f8sence of a metal catalyst preferably sélatbed from palladium, platinufi, Raney

A- 20681 nickel, rhodium, rutheniym ppé nickel, but preferably g)a |um, and more .
"A\i 1’53_ 19 , 'preferably palladium gn charcoal, in a water/w, t tscrb i e
. preferably- selected frOm water. and dioxane, tétralydrofuran, eth :

A-0967 20 - dimethyl éther ‘and propyleneglycol 4hmethyl ether, but preferably 1:1 water- - 20

dioxane, and preferably in the presence of a catalytlc amount of glacial acetic acid, °
to produce the compound of formula IV.
The invention also includes Compound IV when. prepared by.this process and
' _ pharmaeeutlcal compositions comprising compound 1V when- so" prepared
25 . together with an inert pharmacologically-acceptable carrier. 25 .
Compound 1V, I-[L-(-)-p-amino-a-hydroxybutyryll-kanamycin A, possesses :
excellent antibacterial activity .that' appears superior to kanamycm A itself.
[llustrated below are two tables showing the minimal. inhibitory concentrations
- (MIC’s) of kanamycin A and compound IV (BB—KS8) against a variety of gram-
30 - positive and gram-negative bacteria as obtained by the Steers agar-dilution = 30
method (Table I) and the two-fold dilution method (Table 2). Mueller-Hinton -+
Agar Medium was used in the study of Table 1 and Heart Infusion Broth was used
m the study of Table 2. .

- TABLE I (MIC mg./ml )

Kanamycm A Compound IV :

Organism e E (678_I98) * [BB—KS8]
. Alk. faecalis A—9423 S 16 8
2 . . A—20668 L >125 125
3. Ent.cloacaeA—Oo_SG o B e :_4_' 4
4. » speciesA—20364 . >125. 2
5., hafniaelA—20674 - - 1. 1
6. E.coliA—0636 2
S, ., A—20664 6 4
8. . . A—20665 - S5 ]
9 A—20507 , _ | LR 2

15



18. ,, SpeciesA-20328 >125 2 19. ,, ,,
A- 20330 32 32 20. vy ., A-20634
2125 4.21. ,» neunoni aeA- 20680 >125
4 22. . . A- 0077 1 ' 123
Pry mrabilis A-9900 . . 2 2 24. . :
' r>porganii A-15153 .7 -~ L 2T 2 25 i
A/gari s A- 9555 : . _ 2 . . | 26. .
S rettgeri A—9636 - A - 0 25, 27. va
. - 148988 408 4pr.
.mirabilis A-20454 o TABLE I (ConnRued) - 229, Provi denci a
stuartii A-20615 _ 2_ Kanam 38 A C qIv
al kal i f-aci ens 76 yqun _ ompoun :1._ 31.  Ps.
ol hoch A& ;ﬁg@g& yCaict (BB—KE] , YRS
A-0943A 10, . .. . A—20520 125 >is 16 33, 4 ., .., = -A 20653
> 125 ' 32 34. o SpeCI es A— 20601 - T LT ..125 63
16 35. 1, . . AXDHE21 | - . >l2s >125 | 75125 36.
o, mal tophl I ia A 2Q622@684 3% ' , > 125 37. Sal .
“enteritidis A 0531 . .5 38, ~,, derby
~A-20087 13. w » A—20682 > 125 >125 139. 2 Ser. narcescens
A- 20019 ;4 . 2 L D
. 14, A20683
1,469, 855 T | >‘254 5 TABLE L (Cont nued)
Kananyci nlsSA.- CAHﬂp?Oﬁhd IV Organl sm- >125 I (6-8198)
[1BB-K8] 0. ©UA“9933 RV 8
41, '% ,"’_.’,:'.A_'i\“30460 TR 4'_. >125 AR 4,2 42.
L, , 17 A(ZiﬁélﬂﬁbmaeA——0967 o 44 o4 16 43. Sh'rg
fl exneri 9684 4' ‘444" Aer ononas '3p.
A- 20670 . {A Sw sr""‘“’s”‘—z"32“2 = >‘25 .2 45, Arlzona sp; A 20671
2 19, o246 A_.zo3§htrobact er sp 3& 20673 32 4
4 47. Edwer dSI ella sg A—20678 T 4 48;
Staph. afeus A-9606 A >12§ 4T 1490
o A 47249 e pneulmomaeA—20680 - 0 5 59125 ;g A9537 :
‘23, Pn, m1rab1hsA—9900 I 2
24, Pr morgaml A—15153 2 T2
25 " vngar1sA—9555 L 2 R T
26, e rettgenA—9636 . :_-'..0.._25’ ' R 025 * -
27. ., mirabilis A<20645 - " 4 4
28.  Pr. mirabilis A—20454 2 2
29.  Providencia stuartii A—20615 2 1
30. ° , - alkalifaciens .
“A—20676 . 1 1
31 Ps. acruginosa A—20229 3 2
2. . . A—0%3A ‘125 16
B3, w  A—20653 ; >125 32
34. " specles A—20601 125 63 16
3s. »om A—20621 >1__25_ >125
36.  ,, maltophilia A—20620 32 125
37.  Sal. enteritidis A—0531 1 0.5
3. . derbyA—20087 o >I2s I
39. . Ser. marcescens A—20019 2



51. A- 20610 >125 2 52. 'y

'y A- 20240 >125 8 53. .
A- 15197 1 2 Muel | er- H nton Medi um +4%
sheep blood 54. - Str. faecalis A-9854«, . - 63
63 55. ., A-9575 . _ 125 56.
Str. pyogenes A-20200 ) a7 32 16 - 32 57. .
A- 9604 o128 o 125 58. | ., A150 dT
125 125 59. - ., L. A-20 125
125 60. . -.D. pnucnpA-ae—A-9585 —— P%SSS 63—32— 63—
- ,, - A20159 - A TABEEI(Contmued) >125 TABLE 2 (M C
ng/m.) Kananym nA Corrpound |V Organi sm - ©. . (6-8196)
[BB-K8] 1.+ D. pnuenpni ae’#8% ser umA-0585 KandmycmA Qgggquﬁglv
63 — 63 2. SEMHy, ogénes 5% serum ASTEEH ABB—KS
125 12543 - Staph, - aw_egggg, Smith A-95374 - . g 0.5
0.5 6wl > 1,469,855
6 TABLE 2 (Contl nued)41KananyC| n A A—&ﬂapound |V GBafi sm™ " 742
(6- 8196) d [ BB4K8] - 4. A spgh@ph. aureus A3,9497
0.5 o 0.5 5. Staph. “dur elis A—%g239 C 1&%
4 6. 'St aph. aur eus 4A- 203h3. ﬂexnerlA-—9684 - 125 4 :
Enter. €l oacae A-065 2. .3 8. .. Ente speci es
A-20364 . . 12?°r°m°"a85p A 30650 K. pneurmnl ae A— 986 -
2 4 1045. anomisp A-2BTM_ 1410 A- 203612 - e 2
4 11. E. coliK-12 630 363 125 : 2 12,
E. col i K- 12A- 9632 Vg 5308 A—20633 13, E cofi A 20664 4-
32 o 8 147.  Hiwardsiblia sp-A208%78 S LR 1245
8 15. Pr. mrabilis A 9900 2 ... . . 16 16.
Pr. norganii A 1515348 - Staph. a““’“s’*—%% e o 1
: 9. <, . A4 | 05 - i

0. ., ., A—9537 2 1 3

51. Yo o A—20610 >12577 et a) o

$3. . .. A—ISI9T B O LR

. Mueller-Hinton Medium +4% sheep blood =~

54.  Str. faccalis A—9854 ‘ 63 -+ T+ g3

55. ., A—9575. 128 T s 3125

56.  Str. pyogenes A—20200 ) 32,16 32

57. »  A—9604 S L R 125

8. i w A—15040 - I Rl 5

9. A—20065 R L - T

60, '_D pnuemomaeA——9585 ST 63,32 ST e

6l. . w A—20|59 o Tis o smps

TABLE 2 (MIC mg./ml) __ o
Kanamycm A - Cbm‘p’ound v

Lo -D pnuemomae +5/,, serum S T
2. Str. pyrogenes +5% serum . |

. A—9604 : 125 - - 125
3. Staph. aureus Smith A—9537 0.5 0.5



17. Pr. wvulgaris A-9436 1 2 18. Ps.

aer ugi nosa A-20227 4 1 19. Ps. species

A- 20499 63 4 20. Ps. aerugi nosa A- 20653
125 : 4 21. Ps. species A-20621 ' ' 125

125 22. - - Ser. marcescens A-20019° 2 : - 4 23.

‘Sgtr.. marcescensA- 20141 S 16 . © .16 The above MC

'show t hat conmpound .1V. (BB-K8) is. superl or to kanarrym n Ain- actl vity,
pa_rti-cul arty against kananyci si st ant-.or gani sns. The M C6data al so

c 4£9§5 j 5

agai nst whi.ch kananyci.n AMEQ@@&HHdedPV wer e tested
5 Conpound |V and kananyci.n A were equally effecti ve aigal nst i nf ectl ons of

m ce caused. by kanarycin A-sénsitivek A of IVA- 15119 and=St aph.
aureus A- 953708 Mough 't he Lerr] val ge% uratr 2 in 50% of \md ce

| et hal | y4i nf gcatpﬁcb),réjgm_sagwph aureus- A- 9537 suggest (wat conpound. 1 V:is
sllghtly | ess acti've 10 - than kanarrymh A, this: srrall di ff er gnse~is

pr obabl y3not sﬁpbrﬁ“fq“&émzoﬁécause the “1@5dose level s*were: far apart (5X

di-l utiong. Agadpns,t,,eughe_zbﬁaarrycr n-resi sjpgnt strain of E..coli A 20520,
kananycin A, as expected, was. not very effective in vivo, ‘wher eas’ corrpound
1V denonét ratEetfréqu‘aﬂelded%éFot ective acti’dn. "Conpound? |V iwas approxi nmately
10 timesgore g@dekis ?{&wli—zo s4d0ai nst thi slzg. coli strajn when adni ni ster ed in

a 4-treatnment regimen rather than 157n a2treatrrent one. 7 :
1,469, 85%  K.pneumoniae A—9867 2 7: TABLE 3 A conpari son of In
Vitro a In A S Corrpound 'V and Kanapyci n A Test .

St aphyt g@occus Q\{ﬂ(—ﬁl“—f\ﬁﬁgﬁ c P ol | 2Escherr chi amc/or I Conpounds

" Nunber 11. E. calilK-e U5sMA1635 A7~—-20363 A1285119 . 2 - A- 20520 M C
[err] ... " MC rr] ‘ MC [err] Corrpound ' 1
1 - 2oxe® °°‘M—‘2’§—9g§ 2x2 - 20 eegek2 20

- 13 E coli A—20664 - . 5x4 Kanar;gcr n A 18 2 0. 5x2
4 125 200x2 2 ' '

© . 200x4 Mlt mEn?‘ﬂ‘tﬁﬁ‘?%Pﬁ bitory concent r a¥fon: (ug./m-. % Tests conduct ed as

descri bggl bypﬂmlﬁhmgml , (Antimcrof. Agents afggl Chenotherapy- 1969, p.
244, 1970) -‘usi ng Miell er-H'nten agar ‘as: the test medium [err] =curative

dose, ( Ry morgagfi ArdldiBd . x nunber of4treatnments}é Mce were treated
gsubcut aneouslpyvg&mgs,gngh@ hours post-infection when 2 treatnents were

~ #administered and-at 0, 2, 4 and 6 hours post-l nf ectl on when 4 treat ment s

were gi¥én. @hemglasqae\et-@wf thes: SOET S T |
19. Ps. species A—20499 _ Y - AU IS S

- 20. Ps. aer_ugirtosa A—20653 : 125 . . | 4

21 Ps.species A—20621 o 25 i 125

2. .S_er. rr_tarcescens A—20019 . | 2 4

23. Ser. marcescens A'—20141 e 16

The above MIC data show that compound IV (BB—KS) is superlor to
kanamycin A in- activity, :particularly against kanamycin. A-resistant:organisms.:.
The MIC data also correlate well with the in vivo results for all three organisms
5 against which kanamycin A and compound IV were:tested. . 5
Compound IV and kanamycin A were equally effective against infections of
mice caused by kanamycin A-sensitive strains of ‘E. coli A—15119 and Staph.
aureus A—9537. Although the CD;, values (curative dose in 509, of mice lethally
infected) for Staph. aureus A—9537 suggest that: .compound IV is slightly less active o
10 than kanamycin A; this small difference is probably not s:gmﬁcant because the: 10
dose levels were. far apart (5X dilution). ’ SR
_ Against’ the kanamycm-resnstant stram of E. coli A—20520 kanamycin A, as
. expected, was not.very effective in vivo, whereas compound v demonstrated a..
. marked protective action. Compound IV was approximately 10.times. more active: - .
15 ' against this E. coli strain when admlmstered in a 4-treatment regimen rather than 15
' “in a 2-treatment one. . _ : y



testwere carried out as described by Price et al (J. of Antibiotics22:1.
1969). =not tested. Conpound IV is valuable as an anti bacterial agent,
nutritional supplenent in animl feeds and therapeutic agent in poultry and
ani mal s, includirng nman, and 1 s especi:afliy-valuable in the treatnent of

I nfecti ous di seases caused by G am p05| t fver5 and Gram negative N
bacteri a, - ~ 5 Conpound |V, when .- ~
admini stered orally, is usef uI as an adj unctive treatnment for preoperati -@
sterilization of the bowel. .Both aer ob| c ;gs?%gyaer obic flora Whl ch are b
susceptible to. tThi s. drug are reduced—i-p-thé—Farge :-'--..H,u. fre——\ren '
acconpani ed by adequate nmechani cal cl eanS| r-tng |s .useful in prepari ng for -

col onic surgery. 10 - - -Compound 'V is ect i.ve in the treatnent of

system c bacterial A oémpirisenef:in¥itrd SndnrViwhastivitigsrohCompauad Ilbaflnérlf@ﬂﬁl"l"}’l\l n
t he dosagei\range of about 250 ng. to about 3000 ny. per day in divided

doses three or_fTour tines a day. Generally the conpound is effective when
adm ni ste%ed-@t a dosage of Tadpout b5 Stpktocdtcd Y. | kGscharichiboady wei gEtchewba li
12 hours.. 15 ~ CompoundsA pi eNemberd endyocks Aer®3hf t he phod¥dd for the A—20 520

preparation of —Tonmpountd— 1V 15 TOo e .,conse\;f LVe. beps ofM,%)  CDu
acyl ating one_nol e of kanam/C| n Ana%“ti 6‘? ohe- llt; of - L Chenzyl oy ©

car bonyl oxy) - sg&ﬁﬁdﬁhﬂﬂ\de -i.n1a:sol vent seIm}&ed fmzm di; nétchyl for r?am de, 66x2
di et hyl acet am de, tetrahydr ofur an, di oxane “172- dir et hoxyet hane et han

20 ethanol , water,” acetohé; pyridine, &n R (i ower) al kyl.pi'per.i dne. add i
m xtures 20 th},{ f:mAat a. tenperatyre. belo)wz[err] 410~ pr@dmce Cormoundzwxz
B.) treating one m)le of: corrpound 1w th"3 t'o .6 noles of an. aldehyde

sel ected from 4-nitrobenzal dehyde, —benzal dehyde, &= nmet hoxybenz- afdehva(eo"4
and pival dehyde, Tn a (I ower)al kanol sel ected from . absol ute:25. ..

et hanol , net hanol, n-propanol |sopropanol n- but anol , sec Bt anol. ; tert- _
15 but anol , . antMI€ *mummlsntlhlebrlmi coatentretrqneﬁut/ lr)esTeF :05 %?fodﬁﬁlﬂ"% % hFSI sgolm -
reflux tenperature ?}fa't’ t% Agegls 25d fehemgtieppy-5- (1901’16 g ) ¥ l' [st;ipten
compound 111 in whi 8" % Hieresmedidin. o of theforrrula[err] |
1, 469, 855 D, ~curative .dose,” “50%,° (mgkgftreated. 8( [ mmber-aot] tea?mmmhatl\llmg wre treated
nol e of corrpound | |$ubwpt@ or_lle}t 1 agd #ph gé:é p@st-jnf tlyn Wwhen 2 treatments w%:her n;mrstered and

bencyoxyoarbony! antl L SRR PP B A AN A s e of

ab sol vent seI ect | rret mam de tetrahydrofuran,
di met hyl acet ani-de, —mﬁtestepr opyl enegl ycol d| met-hyl. et her.,. ethyl enegl ycol

di met hyl ether .and di, oxane -‘;at I er?;t) uEeallar; Itt’nne tl{taongles gfl ertr] . to’
1 s an antibacteri (- utri upplemient. in
[err], T em)V| ng the ?ﬂ?lmaﬁﬁgds aﬂdyh%?a%@ut% nt in poultry:and ammals, including man, and is
especially valuable in the treatment of mfectlous dlseases oaused by Gram-posmve
5 and Gram-negative bacteria.”. .5
: Compound IV, when admlmstered orally, isi useful as an adjunctlve treatment -
for preoperative sterilization of the bowel, Both aerobic and anaerobic flora which
are susceptible to this drug are. reduced in the large intestine.. When accompanied -
_ by adequate ‘mechanical. cleansmg, it.is. useful- in preparing-for: colonic surgery.. _
10 Compound IV is effective in the treatment of systemic bacterial infections in 10
- man when administeéred parenterally in the dosage: :range of about 250 mg. to about o
3000 mg: per day in “divided doses three :or four times a day. Generally the:
compound is effective when admmlstered ata dosage of about 5.0 to 7.5 mg./kg. of
body weight every 12 hours. =~
15 A preferred embodiment of the process: for the preparatlon of compound IV 15
comprises the consecutive steps of -
A.) acylating one mole of kanamycm A.with about one mole of N- gbenzyloxy-
_carbonyloxy)-succinimide;. in  a- solvent..selected from ' dimethylformamide,
. dimethylacetamide, -tetrahydrofuran, dioxane, - 1,2-dimethoxyethane, methanol,
20 ethanol, water, acetone, pyridine;-an -N-(lower)alkylpiperidine, and.: mlxtures 20
thereof, ata temperature below. 25°C., to_produce compound II; : ;
‘B.). treating one:. mole of compound II: with: 3.to .6 moles of- an.
aldehyde selected .from, 4-mtrobenza dehyde, ‘benzaldehyde, 4-methoxybenz--
... aldehyde -and. plvaldehyde, in- a - (lower)alkanol. selected from -absolute ‘
.25 ethanol, . methanol, - n-propanol, - isopropanol, - n-butanol, . sec-butanol, : tert- 25
: butanol, ..and mixtures. thereof, at temperatures 'in the range of ' 50°C.:
-to reflux. temperature of the system, for a period of 2 to 10 hours, to. produce
compound III in which Z is a radical of the formula

: —N-C-Q—Noz,—-N=C—O —N=C—O—OCH3




P witheL

hydrogenating the residue in situ in the presence of a netal catalyst
sel ected from pall adium platinum rhodium Raney nickel ruthenium and

nickel, in a 10 water/water-m scible solvent system selected from water
and dioxane, - = 10 tetrahydrofuran, ¢t hyl eneglycol dinmethyl ether and

propyl enegl ycol dinethyl. ether; in the presence of a catal ytic anount. of
ci al acetic acid to produce :compound I'V. An even nore preferred
ephodi ment is the process for the preparat|on of 15 conmpound |V whi ch
co prises the consecutlve step§_4g}j85§\ acyl ati'ng one ol e of kg narrycr ni A

di- rrethylformam de a terrperature CH, the range of [err] to [err] to. produce

. conpound 1.1; IBI)ltreatlng one nol e of conpound Il wth 3.5
" to .4.5 nol es:iof: p-. 90 —WaGoHeHh dehyde ‘or ‘benzal.dehyde in absol’ ute
et hanol nmet hanol , n- propanol or CH, 20 i sopropanol at about reflux, -
' terrperature for a periodof. -2 to 4 hours to produce. - .. ‘conpound.J.ll in

whi ch. Z 404 a radi cal- of.the: fornula [err] C.) treafing one m)le,\_,ff»conpound
1C2 geating orisl malec ypoyndy LI -vith-1..to 1.3 moles. of - L) =

g berszyl oxgg'"z O "é'ﬂowa‘:[;k | Hrraa N & ?“,E)“ ﬁ't‘jf%gﬁagf@’&g js:uccr i i dé ester
qulr 3'! ni ‘at | edst fiwe
)

25. ;dopmrlagrydoo ifﬁtmydah&t, ethyle
hours Perpiareoip; th rit e0§éﬂ°¢em 35°ﬁ?"\remomgamhds¢1 amtdnag. t-hesresi déie in
situ, |n ﬁ 2 8 ﬁﬂ‘ﬁ “ﬁﬁﬁ ﬁﬁﬁeﬁ%ﬁ; %r'ﬁ?ﬁﬂlca‘iz stgelectad fomt .ure of di oxane

ang Wat efrdtﬂ/via -nﬂ§cﬂﬁ@ st&ﬁ%( égﬁgwatteﬂ a:'nl 6§Le acet i& acidto
pr oduce temﬂpdmﬁdad,\gthyweglycol d:meTlf;e atiestanfir b BYldnegly 4.5 the proocess
for t he ,§ PEﬂ‘ie'th of a.catplytis ramoynidof] glacidh iacdticcagiptoi Hed;lce he consecut i ve
.st eps of ey ahout .one nmol e of :
l\rI(Sbenzwomgy?ndmfw%%%ﬁé‘?ﬁ%gﬁm &psﬁgfor tl¥\enhé/r Haégﬁ)ﬁrﬁfde aj da s
t enper at ur 3¢y ang arfagmygip A wi utrone mole gf Neg(blerzgdoggonpound |1; 35

trea‘ﬂ,ﬁg"t”y w'{’g‘?(g 1;%’ - -4t @ tofnpasatuts Ay thefranpe. qfrol es:of p-

35 nltrobernz)am [rg6nd ol P! ddlBosila AN Ghin 3.5 ARONS 8kl WK fenperature for a
pe0i od * giitrgbenasldéhye wr berizaldghydelinCabsahaerpthard], thdthanoh) niphopatiol 4ri's [#r] C.)

tr.eat i.ngioBIRa raure fogiaineriad of 2 to14. Boumyioepgodike | - v- 40 -
rea In@: gﬁ? ’@!l “Wh‘m%ﬁ%‘]féﬁ EH' ( )

-~ benzyl 0XYCe Fbonyt 8 ?l ‘c--aci d- ‘Nehydroxysucci ni mi de
ester in 40 di. ne.t.hg,ﬂ P der at_,@.' ’_rooamdterrper ature for at |least five
hours; then renoving t‘- solvent in vacwo and hydrogenatlng the residue in

- Situ in the)RFRBRNER: RblePsr doRfbaE AN wERATCRA]3 il Xthe of di.oxane
- ar® wat er-nzryhx cmﬁ@ :emeo};elydrb butysit- aJci}lt gﬂ%nyaﬂmﬁﬁcnﬁﬁgé ta-e(é?‘ ejs c acid to

produce mﬁl}y Emm} tjabout” room ‘tempangtung fonat Teastefivephaurs; ithert | on the term
" (1 over i?@gﬁ' l?m lo %ﬁcérml?ﬁglﬁu atggga ; W: o e resen gnfﬂ or branched.
: ﬁd% at ed: al cohol ,

: 2_,@ eitaI%'_tﬁd Sméunt gf gﬂalada&msacl )| pRYRice @6 _
ha¥i na a: sFhsi ‘preferted aeaiodinenh 4§ the “pfocéss tfor GleC epariticut OHYB c@nt ai ni ng one
OH f uﬁcf?w "W which comprises the: conseclﬂllve ‘steps of ﬁf bﬂ R : "
:)-acylating:one mole of kanamycin‘A: with about one mole of N-(benzyloxy- -
carbonyloxy)-succinimide, in dlmethylformamlde ata temperature in the range of ' :
.«  —20°C. to 10°C. to produce compound:Il;- .
35 . B.) treating .one mole ‘of- compound 1 with ‘about four mbles_of P 35
nitrobenzaldehyde in absolute ethanol at about reflux temperature for a perlod of
2:to- 4 hours to produce -compound I in whlch Z is _ '

C) treatmg one mole of compound IlI w1th about 12 moles of L-(—)
40 _ benzyloxgcarbonylammo-a-hydroxybutync acid - N-hydroxysuccinimide ester:in - 40
' - dimethylformamide; at about ‘room'temperature -for: at least fi ive hours; then®
removing the solvent invacuo and- hydrogenatmg the residue i $itu in the presence
of palladium: on charcoal in a 1:1 mixture of dioxaiie and waterin the presence of a
o catalytlc amount of glacial: acetic acid to produce’com ound IV. .
45 : - Throughout the specification the ‘term “(lower)al yI”is ‘an alkyl res1due, 445
o havmg a straight or branched chain, of 1 to 6:carbon-atoms. “(lower)alizanol” isa- R

saturated- alcohol, having a stralght or branched cham of Ito 6 carbon atoms,
containing one: OH functlon T s g

EXAMPLES o
Examplel R 50

Preparatlon of L-(—-)-y-Benzyloxycarbonylammo-a-hydroxybutync acid (VI)
-(—)-y-ammo—a—hydroxybutyrlc acid (74 g., 0.062 mole) was added to a



ki "

EXAVPLES IO & - . e Exanple 1. -
ition of L-(-)-y-Benzyl oxycar bonyl am.no-[err] - hydroxybutyric acrd

50 Prepd

(V). LJil ) Y- 341 no- a- hydr oxybutyric aci d (469855., 0.062 nole) was added

a 13{; | n n I f
d@ agse (ﬁutlfb%

e | I Tor il Sl A0

sl B 0.5 hoithmondd ByRiitable filtedtjor raad tmached MWith Eahbandmmzddemmeflh«by

sui t abl i t rat i onwandwwe@slde‘ﬂt he'Hiitgge. &y er

v aadf 10 (he 111 "‘:;r-“msdmg@ Armmfﬁmwe

adj ust eff § ogpH 1-1. o$ dhﬁneaer ethdr 1)51 I'@Was\&ﬁﬁe

wth rapig st | rri ngfi@vmeinuges 1110 phﬁ 80@'1 mreenofm

vol urres anol%c;@ "Sm‘lﬁ’lt" ?@g ﬁ ‘ig@;@ﬁﬁﬂ&%" ?. 1 30

passed _oug a 10 m&?én 288 NVaBltm-dhidd | me rrort whmraumsyla

settle g five m neBeKs8 KSO,)pfwas hﬁ—slépenamai &rf? H,Qut ™. Maslemlaosmon at

decant €}
of 10
anor ph

' The remai #0mg3si*Grry was suitabl'y filtered, washed with 200 ni.

¥ hanol and vacuumdri ed g;en{eﬁtrdmnabfsg(ogérm&fsq The yield of
% BB-K8 [err] was 32-34 grans; [[err] deconposition at

220--2d3t [Err]. Elenental Analysis (C§?u y Basi s*).Theiynd

Theory ‘ _ 32.7, 33. 5,2-,3;35",323 33355% N ' 8.78,
8.7, 8.8 .97 % S 8. 75, 8978 8. 85 8.2 %
Ash nil «marl Fisher &V@t%?ﬁé’o%ent 2.33891.79, 2.87% (theory
for ] drate is 2..225% water) .g 7%3#& i s hygroggopic but not

del i quglsdent . After °Storage of an a |qub In air at Toomtenperature for 18

hours tihdk wat er conyexh mcreaseﬂl to 55 9 89%(theory for a pentahydrate

Tl process 1 ossSeE BRI m;:a Y E%Muﬁﬁifé’mfd“m’&’i’%?sﬁn a

15 1.
[err] whikh conpr i saﬁ,u%mﬁanemseﬁt&n fatrk ﬁﬁﬂs urdth waxéyéoatdnnigc:@m
kananydi rf A wi th on®8%toltheasy fqr&genwmaezolo 33% water).
(benzyfoxycar ponyl OXY)W%K.G[CWE 8iLA n a solvent, at a tenperature bel ow 15
[err] § PO to producen 6 pROSERAUH Che [bASHaRlioh 188 tHe QloRpbind! IRk the formula
. Ho —, §He~NHz

" Ho

w v

which comprises the consecutive steps of
A.) acylating one mole of kanamycm A with one mole or less of N-
20 (benzyloxycarbonyloxy)-succinimide, in a solvent, at a temperature below 50°C., 20
to produce the compaund having the formula

H |
CHy~N—C~0—CHp—~CoHs

I




13 1, 469, 855 Ei ghtand one hal f grans of
Darco G -60 was added to the degassed soI ution. The m xture was slurried
for 0.5_ '

filtration and washed with 35 m . of deionized water. The water was added

to the filtrate. 5 The conbined filtrate-washings were adjusted to
pH 1-1.3 with 50%V/V - 5 sulfuric’acid. This solution was-added with
rapid stirring over a 10 nminute.period to 600-800 ni. of nethanol (3-4
vol unes of metfpanol ). The nixture was sti r{6§g5§ or five mnutes at pH 1-X
passed through—a—466—resh—sereen; stHret—or—two—r-nutes—ard—at towed—t o

settle for five nmin }eﬁtghmdpmoﬁdlftgmnssxﬁ aq&3-460 wasiadds ddovbasiegb@sed solution.-

decanted. The remai f eg}rf 5 A& ?P‘x ';‘II‘CQP’PgF%’&mP H’eré;'; ‘i;“]?:‘?lﬁg‘ n .
of 10 rret\t;%nol and wiRe W thlfidrRe. i our S ] K]
anor phous K8 [err] Mctﬂﬂblﬁw trmastg:?{gs rvjered axdjoso@osi gH mn-latwn[le50°4 vwv . 3

El enent al Anat. ySI S- d with rapid stxrrmg overd geriod to
oot 53 6553 e
8.97 %S = . mlr&t&ﬁn&alﬁ)wld&) se&le%%r five minutes. §o HdSUpernatant liquid wadli |
*Kar| Fisher Vfter dmtltsﬁ»tThf—Qrmlm gy Qaeﬂﬁta@lvh"étoe;i W@shedwmnbtﬁpﬁlmat efjs 10
2.25% water). This i dcﬁbg& 5‘1 etﬁ’@@%@gﬂ?'d gm osmogggibrage
of an aliquot in’ aIQZ(ﬁlz ténpera ure Taor ‘§ hOUT s the warer ¢ nt ent
i ncreased to-9:55, 89%(theory for a pentahydrate is 10. 33%water) 15. .
WHAT VE CLAIM I S:- |.The process ﬁl?f“%"ﬁ@"}ﬂ%@é@'h?ty&ﬁs'é"f) t he conpound havi ng

the fornmula [err] V\/m ch conprises thg gpnsecutive -ﬁ,regﬁs of A ) acylating
one nol e of kananmycin A with on :

(benzyl oxycar bonyl 03/ - succi ni mi 8¢,33-h3%3 sol vent, 'a15a tenperat ure bel ow
[err]., 20 to prodyce the cong)ﬁu ngthefo Ia[err]' 14
1,469,855 - . /CW ﬁ“i’ SWb 14 B. )£§9Jeat| ng one nol e of
conpound Il with at %J$®ast three 15, £3, 78 8.8 al dehyd&2sel ected from :
4-nitrobenzaldehydege enzaldeGyfe 4- met hoxybenzal dehyde and pi val dehydee
in a (lower)al kanol ; A el evate enperatures, for at least two hours, to

produce 't he corrpound hﬂ(larhglsﬁdi&vaftﬂ'l’éﬂdteﬁt 2.33, 1.79, 2.87% (theory for monohydrate is
: 2.257; water). This salt is hygroscopic but not deliquescent. After storage of an
aliquot in air at room temperature for-18 hours the water content increased to 9.55,
9.89% (theory for a pentahydrate is-10. 33 % water)

15 0 WHATWECLAIMIS:— . U - 15
1. The process for the preparatlon of the compound havmg the formula :

MO — - CHo—NHp -

o HO

oIV

whlch compnses the consecutlve steps of .
A.) acylating one mole of: ‘kanamycin A with one mole or less of N-

20 (benzyloxycarbonyloxy)-succinimide, in-a.solvent, at a temperature below 50°C., 20
to produce the compound having the formula

o
SR crcz—u-c—ovcngfceus"-_ -

113

R L]



O [err] in which Zis [err] 15 C.) treating one nole of conpound
[1l with at |east one nole of L-(-)-

. _benxyl oxycarbonyl am no-[err]-hydroxybutyric acid N-hydroxysuccininde
ester, in an organic solvent at -a tenperature in the range of [err]. to
arr];then renoving the sol vent and-hydrogenating the residue in a -

- (e _er/mter-nﬁ.'sci bl.e solvent systemto produce-conpound IV. 2. The pr ocess

. of (_:I aim | which conprises the.consecutive steps of 15 A)

acylating one mle of ka namycffgfiss i th about one mle of N (henzyloxy-

: _ A etee v ct ~or mam de,

- di met hyl aceBywestmg oh€inbleloyetinotincit with adikatbree Ijadesof aredidebydeet hane, met hanol
et hanol , sqf,iavtedr"f,%ggﬁh@wlgnza!ﬁmddi Zil%?lw%(:ru e _bt'_.Fﬂéﬁ%‘i‘gg@"i di ne, and. ’
E xt ur esé’(;c_ E\‘ir%fﬁée‘fme %%m "'u%mr{%?ﬁf ng“(‘)"v'\”é‘?’f | ? e T 0 _u.f:._.,lé.rffcorrpoynd | #; 20

.)-treating one.nole of conpound kI -with: 3 to.6 noles-of  an ald€hyde

20 sel ected from 4-nitrobenzal dgh/de; ~benzal dehyde, - 4- methoxybenzal dehyde

and .pi val'déhyde, in a (I qper)ckeirotcisepisct ed f.rom absol ute et hawet”,

‘met hanol , n- propanal, i sopNspanol ,.-n-buf anol;: sec-butanal;, tert “but anol ,

-andm xtures thereof, at t¥mperdtures i-n the rage of; l'[-'-e’r'.rJ]:i.-' to- Teflux

‘tenperature of the system fa g C) tFeating ‘one,f.m,).ll e of “tonpodnd 111 with

| "to 1.3 noles of L-(-)-y- benzycl‘ 0 'y'-'dny'l - afino- a--hydr oxybut yric- acid

#2%1 Yent/select ed from di net hyol f ormani de,

N-hydr oxysucci ni-m de ester ,Aon-&?
~tetrahydrofuran .dinet hyl acetauitds, - pyopylenegly- col dinmethyl ether,
A™yi6xane at a tenperature in 30 - the

.et hyl ene-gl ycol dinethyl _ether

range of [err] to [err]; ‘then renoW.ng the -sol vent in vacuoand
hydrogenating 30 the residue in situ in-the presence of ‘a netal catalyst
sel ect ed if wowh Zais | adi um . pl ati num rhodi um Raney nickel, ruthenium and

ni ckel, in a water/water-m scibl eHsoI vent ﬁ'y' em sel ected from water-and
di oxane, tet rahydrg&y!a@'-@bﬁ#%oowﬁﬁ 9z et her, -and

propyl ene-gl ycol dimeth ether, in the presence of a catal ytic. 35

anount of glacial acetic acid to prmduce conpound IV, 3. The process of
claim 2 which conprises the condlecuti-ve steps: of -A). .acyl ati ng one nol e of
kananycin A W t h-aboufr | m)IFNﬁ‘F TSE‘szyI oxy™€ car bonyl oxy) succi ni mide, in
di met hyl f or'mani de-at “a t enperatur ey the range of. [err]..to [err]. to
produce conpound |I; 40 . - B,) treating .one nole %f' conpound 11 with

- AYA @

#3.5.t0 4.5 1) teatiog ope mole ohesmpovad M guth atdlegst ope. g s in 3bsol ute
S R SRR
f _an orga g}’v& al ure’in t b ! to3b° (S } relRVingl nmp ure
or a pergsbitht andh9drég g3hd @sifueitlaiesteoagranisdble folvent spitersh Z is [err]

" to produce compound IV. L : _
o " 2. The process of claim 1 which comprises the consecutive steps of

15 _A:) acylating one mole of kanamycin A with'about one mole of N-(benzyloxy- 15
carbonyloxy)succinimide, in a* solvent. selected from dimethylformamide,
dimethylacetamide, tetrahydrofuran, dioxane, 1,2-dimethoxyethane, methanol,
ethanol, water, acetone, pyridine, dn N-(lower)-alkylpiperidine, and mixtures

thereof, at a temperature below 25°C., to produce compound II; _ :

20 B.) treating one mole of compound II with 3 to 6 moles of an aldehyde 20
selected from 4-nitrobenzaldehyde, benzaldehyde, 4-methoxybenzaldehyde and
pivaldehyde, in a (lower)alkanol selected. from absolute ethanol, methanol, n-
propanol, isopropanol, n-butanol, sec-butanol, tert-butanol, and mixtures thereof,

. at temperatures in the range of 50°C. to reflux temperature of the system, fora .
- 28 " period of two to ten hours, to produce compound III; and ]
: _C.) treating one mole of compound Il with 1 to 1.3 moles of L-(—)-p-benzyloxy- :
carbonyl-amino-e-hydroxybutyric acid N-h: droxysuccinimide . ester, in a solvent
selected from dimethylformamide, tetrahydrofuran; dimethylacetamide, propylenegly-
col dimethyl ether, ethylene-glycol dimethyl ether:and dioxane, at a temperature:in o
30 the range of 10°C. to-35°C.; then removing the solvent in vacuo -and hydrogenating 30
: the residue in situ in the presenice of a metal catalyst selected from palladium, :

platinum, rhodium, Raney nickel, ruthenium and nickel, in a water/water-miscible
solvent system selected from water.and dioxarie, tetrahydrofuran, ethyleneglycol
. dimethyl ether, and propylene-giycol dimethyl ether, in'the presence of a catalytic

35 amount of glacial acetic acid to produce compound IV, ' '35

‘3. The process of claim 2 which comprises: the consecutive steps of
- A). acylating one mole of kanamycin A with about 1 mole of N-(benzyloxy-
- carbonyloxy)succinimide, in dimethylformamide at a temperature in the range of
© —20°C. to 10°C. to produce compound Il;.- : ' _'

- 40 B.) treating one mole of compound II with:3.5 to4.5 moles of p-nitrobenzaldehyde . - 49 =

- " or benzaldehyde in absolute ethanol, methanol, n-propanol or isopropanol at about .
reflux temperature for a period of 2 to 4 hours to produce compound HI in which Z

is
* ¢ L M § ‘%




15 1, 469, 855
15 [err] C.) treating one nole of compound Il with 1.1 to 1.3 noles of
benzyl oxycarbonyl ami no-a-hydroxybutyric acid N hvdr oxysuccinimde ester in

di et hylfor mani de at about roomtemwf atatte for at least five hours; then 5
renmovi ng the-solvent in Vacuo and h{drogenatlng the residue in situ in the
presence -5 of pall adi um on charcoal in-a.1:1 mixture of dioxane and water -
in the presence of a-catalytic amount of glaci-al acetic acid to produce @
conmpound 1 V. 4|5The process of claim 3 vvhuqdagessrrprl ses the consecutive {5
steps of A ) aTyrarimgTone ore-of Kdndny(,lTl AWt apout—one norE ol o
N- (benzyl oxy- 10. . car bonyl OX YR NB . de or i_1y0f- hyiad or mam-de at a
tenperature in the range of 10 [err] To [err] to pr ce corrpound 11; B.).

treatinglqne nol e of campeestig bhe WddordmfoukOUI Wil 6 td1.3 fnoles of L- -
ni t robenzaldehyde i rbemmmltlenﬂamlamkhydttoxmm aeglf N dxto& ramuie eestfeonn a -

t eratyr . B
EFehtng oromdl o ofEaE I etion RO B “';‘% Pplaldhlel
benzyl oxycar bonyl amcataky[nelam purt\ofl gtacﬁ beutb aoﬁxi acCprddude ey pmmysucgl ni m de ester:

i n di met hyl fornman de, b%y%ﬂﬂ esy of Qmwsesfg cmsequea% tensmfe hours;

removing the sgl ventca+ feaiias i? 2 g éﬁﬁeﬂﬂ%‘éfﬁ‘ﬁ"i 4o td 10' |

presence of 20 a6l 0P, €N prd @Jecdaﬁllpodda I@ m xture o ne an

wat er in the pr esen(%"et @1;) aea%e Gmtb?iot pﬁlc Bfwwabonaltfoa%enolcs agv::;l to
produce conpound | V3 FF § jite ethan E? el tempersties fehpssigdal of
formula IV given_ in c all?;: §$ omaﬁoluy as elr:gf%before described in the -
Exanpl es. 6. Ag corrpound of formula IV gi vem ®C| ai mI when prepar ed by the

process 25 - clalned |n any of claim™
25 7. A pharmaceutical SItIOﬂ ich co h |ned |n
craim o foget ner w u LU ool mﬁo@@h@'@{h&m FHEH s

t he Applicants, 100 téepedureXotdtile lhsurs eémoving
Bl oonsbury SqL%O Iihyndxlmnt Mﬂwm hyﬁ’rqgmaecg thyr reigye bsite dn é espreieacd efher y
uri

Ofice by the Louri gpllad gg;:%" &t‘ gfcﬁﬁm TR By o ona
Office, 25 Sout harrptons ShsiGs the lprupaiation ohdind W Chvaopbig: My

be obtained. [err] 1 substantlally as hereinbefore described in the Examples.
' 6. A compound of formula IV given in claim | when prepared by the process
25 claimed in any of claims 1 to 5. 25
E 7. A pharmaceutical composition which comprises a compound as clalmed in-
“claim 6 together with an inert pharmacologically-acceptab]e carrler
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Lo‘ndon, WClA 2RA.
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