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0

Kananyci n mhlc conpri ses protectlng the am no and .\\\Ngﬁﬂ/{art
of the hydroxyl groups other 10 than 3' and 4'-hydroxyl rou S 0

kanamycin B by a convefi 8} 'g%?@_g%%‘f%?ﬁgl'w and .
4' -hydroxyl groups to aff Thy Sd I c ester groups,

removing the 3', 4\ di syhf %IﬁAﬁsflgfﬁI EYsﬂiEQ’i‘ﬁb "RAGRRE KERKIUVRAR

3,4 -dide g which is anti bacterl al and especi
agai nst m%t mpcpl;{p, 25AHG: h@ﬁ,ﬁﬁﬁeﬁgmpﬂ fppani sms; - and to

3", 4" -unsatur at edoxmﬁﬁaagumi CéatBtirigOntidd €th of-upﬁaafmoau 23; aeRaend

r enovi ng the restmer r%nna&aﬁa-ku Tokyae Japang dg heveby slecldfdhihe inventiemfor which s based
on the findj ngs %EFWB th‘”&“ﬁ‘% @ﬁ‘éEE“b‘Br‘féP%y H
Unezawa et ﬁ£ ugubah@%taha/atlon by
t he resi stant ba@peemnyaadms@a mfebﬁlﬂl nakmﬁnic&l gahiafy) aattwnpé ed to
find, based on tt’rmthm meﬂw%?%?%@gdﬂ@Mt wmtmmeherammroméﬂh ai nst
drug-resi st K?om 1 ﬂg‘{“ﬂ‘é@%or m " . g

Hanmao Unez 37 (ah& RO ‘ﬁ,%tgm Qﬁ?ﬁ. 2thbd, Jsuifo

drug- 20 resi stxag\thegramma@adx hmadaﬁﬁﬁvyhﬂgxgﬂmﬁlﬁ;ﬁtmcgf—wps,
patient-origin, teengthn’ 45t cmtaecbv kagvan methads; tta give RsHdtamaseraisd

aer ugi nosa ,pr Od\%ﬁ% ’Fgﬁ t?f‘ -_ YA i T@%‘Lt@;@ji ng 5
phosphat e fromAs g{ gug,h,p #TaENs B Lf drug-

Kananycin R=Gihctivation by the resistant bacteria isolated from panmts and who then attempted

25 Kananycin B @ﬁ‘ ba?hgefhe werhanfrmerewianyihiitia derivativereactive pgainsiirag-fesistant
at t enpt ed bl 0 YT ,,3157% gg%gﬁmm Was

synt hesi ze butreadwt .i@iﬁvyeb- Qg-,-,a{g R Rae {81 patdent

3 Deoxykanarrym-&?taahalscocc: mndt desistaneRseudah@ps, bsh mdwe:ﬂmnhslﬂiat nagivisd)

found that the d@?ﬂnvambw%ma@bq%teé@m t"c-’né‘%‘%ﬁ@‘i’%@é‘ﬁ‘}aﬁ%rem st ant

bact eria. 30 [Price 25p]
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25 Kanamycin R=0H 25
o Kanamycin B SR=NH,
Based on these findings, .the- inventors first attempted : to- block the 3'-hyd.roxyl
group and 3’- O-methylkmamyun was syntheslzed but the derivative had no anti-
bacterial activity. 3’-Deoxykanamycm was, in the next step,: synthwzed and it was
30 found that the derivative was active against the above-described resistant bacteria. 30

[Price 25p] . | "



2 1, 349, 302
2 Therefore, it was roughly concluded that the replacement of the hydxroyl

give the antibiotic the necessary character to attack the resistant
bacteria. The inventors applied the principle to kananycin B and, hlghly

active 3',4'-di deoxykananycin B (the fornula is shewn 5 bel ow) was *

pr epar ed. : . ‘ _ 5

[ er I‘] . 23 - i 1’3_49,302 I 1, 349 302 2

3 (in w ' - ' : 6 ett] Yis
represented . Pgs s TMYWWWn@e ; Flzs al kw'v or

aryl group) ? is AL group or

al kyl sul f ony qﬁgggw i ' .ngs vative (1) or
(1) |s5thenbawanmﬂmwmaﬂ to the derlvatlve as shomn in the 10 " 5genera

formula (1) (WEH) in whi ghH,8', and 4' - hydr oxyl . groups are liberated, and
10 the derivative is then tr ormed to the derivative [err] R R, Y and
Z are the sane as describegy#n t\he general formul a (1) or (1'). 15 as
shown in ‘the general fornmul - [err] Qwwal Kyl, aral kyl or aryl ‘group),
in 15 which the 3' and 4' - gr oups—& © sul fonyl ated. The
derivative (I1) (Wferr}Q - S Mt 2|od|de ion and a netal
powder which acts as a redUC|ng agent su inc dust in an appropriate,
sol vent giving the derivative haV|ng a3 ;nsaturated group. The
protecting groups of the- re@%&%fng derlvat after . -hydrogenati om of the
20 unsat urated group, af : a knomm manner to glve the final"
product 3,4 - 20 dldeoz§
3,4 dldeozykanany0|a B i nhip he gromth of .many. ki nds of bacteri al
stralns havi ng appoxi mately gpqwsane utility as that of kananycin B, as
shown in Table 1. Mor eover the.said 3, 4- dldeoxykanany0|n B inhibits the

growt h 25 ®he syhréenstrmdm lngs ‘follows a Staretipe j‘l traformeed St ant :
St aphyl ococci® e 15.“ 3 ‘E‘f‘“ v ﬁ"g@ ﬁﬁ"%% $ } Psudononas
aer ugi ngsa 3§L$mw‘. ¢ ;é%y % n & erapeU| E; Tact apai nst

the infections caused by lyl-ococci, Kiebsiella pneunoniae, Sal nonella
t yphosa .and Pseudononas - ginosa in nice'3'4[4D deoxy-

NHCOR - -

(1)

R =H, alkyl, aralkyl, aryl, alkyloxy, aralkyloxy or aryloxy grouy
R’=H, alkyl, aralkyl or aryl group :
--—H, or is represenned by

_ T A - L B ,
15 >C< o .. . 15



kanamycin B has low toxicity (LD. 180 ng/ kg nouse, iv.) and shows a high

bl ood 30 | evel after injection, thus proving a the derivative to be a
val uabl e chenot herapeutic 30 agent—f—e&-f—r—ea{—nﬁﬁt—fﬁ—nﬁ-ﬁﬂy—kﬁﬁds—of——

i nfections including those caused by gram negative and gram positive

resi stant bacteria. It shows the strong effect in inhibiting m colorganisns
“incl udi ng pathogenic organl sms as shown bel ow. 4

1, 349, 302 ' 4 TABLE 1 Anti bacteri al
spectr g of 3,4 - d| deoxykanarrycm;@ggmd kananycin B M ni mal i nh3' bitory

con
San'g‘( | (in whi Mﬁ@%%ﬂ%ﬂ%"ﬂt%ﬂlfﬁcoccus aures FDA 209

1.25 0.78 « )Q—Q8 Escherichia coli N HJ 2.5
1.56 1.56 K-12 CS¥lp _f==éseré) 5 5. 56  0.78
K-12 M. 1 2.5 1.56 '>50 K-12 M. 1630
2.5 6%””?1‘5’“" . 7>50-pK-12 M. 1410 B
1.56 . 0.78 Pseudot nas a@gl nwosa A3 2.5 3.12
50 No. 11. 3.12 >50 No. 12

- 6.25 &%Jﬂﬁnaﬁe‘%especud alkyt or aryl - 6.2
A RCL i B, HogleeRor g g 2 No. 67
6. 25 >50 Prot eus rettgerl GN 311 e -
12.5 3.12 GN 466, \(n-gsa";‘) e e 3.12
1.56 * Nutrient agar, 37C, t he next exarrpl es -of the

preparation of 3',4 -di deoxykanarrydn B are shown. Since
- di dez*ykac:yammﬁ, w%y&g&ﬂé:wlaemymmypramuwmw ec bryddfodiydr t he treat nent

of a w de var§ep of nfeaj)lo thlSlnvetlonls mtedtothe
prepay,ati a ‘}n%," ve {Llor ,%égw exarrpl es,

but i 0cI ud sd@jv;uvmg eﬁ{rﬁgfm& m,e as ‘¢ al me pl e 1

synt hesi s of penta-Nr %i@o@(car bonyI kananycin R To a stirred mxture of

kanamycin B free bas “d anhydr ous sodi'um carbonate (0.9 g) in

aqueous 10 acet gpe . :1,20.m), ety at bonyl chloride(1.05 nl) was
added and the stirri 10 RESHPARH B

IHCORfor N=CHRY)

(=)

W=H, alkylsulfonyl, aralkylsulfonyl or arylsulfonyl group.
R, R/, YandZarethesameasdescnbedmthegeneralfmmula(l)or(l’) ,

15 as shown in the general formula II (W:=S80,Q, Q: alkyl, aralkyl or aryl group), in 15
which the 3/ and 4’-hydroxyl groups are sulfonylated. The derivative (II) (W=80,Q)
is then treated with iodide ion-and -a metal powder which acts as a reducing agent: such
as zinc dust in an appropriate solvent giving the derivative having a 3,4’-unsaturated
group. The protecting groups of the resulting derivative, after hydrogenation of the

20 unsaturated group, are removed in a known manner toa give the final product, 3’.,4'- 20
dideoxykanamycin B.

The synthesized 3/,4'-dideoxykanamycin B inhibits the growth of many kinds of

bacterial strains; having ‘approximately the same utility as that of kanamycin B, as
shown in Table 1. Moregver- the said 3’ +4’-dideoxykanamycin - ‘B inhibits the" gmwth

25 of the strains of kanamycm and kanamycin ‘B resistant Staphylococci, resistatit 25
Escherichia coli and resistant Psudomonas aeruginosa. 3’,4’-Dideoxykanamycin B shows
a therapeutic effect against the infections caused by Staphylococci, Kiebsiella
pneumoniae, Salmonella typhosa and Pseudomonas aeruginosa in mice. 3”4’-Dideoxy-
kanamycin B has low toxicity (LDs, 180 mg/kg mouse, iv.) and 'shows-a high blood

30 level after injection, thus proving the derivative ta be a vahmble chemotherapeutic -30
agmt for treatment of many kinds of - mfectwns mcludmg those caused by gram-
negative and gram-positive fesistant: bacteria.

It shows the strong effect in mlubmng mlodorgamms mcludmg patlwgemc

orgamsms as shown below. = .



was continued for 5 hours at roomtenperature. The resulting precipitates
were filtered, washed with water and dried to give a solid (1.46 g), np
305[er—p]—(-deeen:p+[—epq—88—@“r0—5—d+ncer-h—)d—f—emanmde) Exanpl e 2.

The synthesis of penta-Net hoxycarbonyl 3,4
4" 6" di GO i sopropyl i dene- 15 kananycin B [in general fornula (1), -
[err] The penta- N-et hoxycarbonyl kananycin B (13.7 g) prepar ed by the s
procedure described in exanple 1 was dissolved in di rethyl f onnanide (70 m)
and the sol utrqp after additi on of 2, 2- d34g§rbzhoxypr opanef(18 8 g) and 4
anhydr ous p- tetdvenesut-fontc—acrd _”5 -
1, 349, 302 g 15 (0.35°9)7 “was' héated at B89
C for 1 hour. The resulting solution was concentrat ed to approxi mately 50
n and, after addition Aibattedal Gpotied bOXVHidpRylenai$6n B)and heasytinuBi On Was
again heated at 650 C for 1 hour. Triethylamne (6 m) was- added and t he-
solution was poure@™ThHnto a, stirred mX ure and water
(500 M), 5 ereupon a solid preci pltate (30?9’5’},,%? A?ter re val of
the Solid A by filfration 5 the_b_enzenr to—stand. The
preci pi tates obtai hed were filtered, waghed Rideoympmyend cnd vat-er jand
dried to give a solid, 36- 237} er , 7%—,;@ :
di met hyl fgrmm- de) |_The grcﬁ.hc?ﬁqﬁmﬁm ained /Séﬂl‘%lgi mi“ﬁ‘l’\lﬁ,%u( yen B
pena- N- et hoxycar boqustapilocoGes- aueBds FDAZO'QP‘;oprlo%ﬁ/I i (iene(k&%lrrydr n B7&nd t he
conpound coul d be t.ed nent eN- 0 etthox rbcnyl 4'y;
6"-di -Oispropylid %ﬁ%ﬁ }M:§ t he sarJre tr%at ngnt ié/igéjldescrr bed above.
Exanpl e 3. The synfhesi K-qu @&—2 O benzoyf - peht a—.J—'etﬁG«ycérbomys 3%, 4 ;
4" 6"-di-Oiso- at {CG2"_is and Z Kan cin B
derr vative (3.24 g} preﬁﬁrlégﬁ?}a{ghe pro ed%g dewrr’dg(g & rrpl e 2 was.
di ssol ved in pyring (48gaih Mndedo the s$ol ug.son, [benzay! ohb(sor de (2 g) was
added. After allowjng to stand at room errperatuﬁe for 1 Hour, the |solution
was 20 evaporaed aKd1RHEL 189 due was di ssol yed" 186 chijor oPdFm [The
sol ution was washed p, 29, £hs dried oygr sqdi usmsul flat ggand
concentrated to apgroxi matey 20 nl'. Addijti on of n-hexane gave crystials,
3.35 g. np 205-209[lerr] Ng 1 err] dimethylformani de).3Ekany' &8 25
The synthesis of 2'-0O bgnzpy! - pent a- N- e hoxycar by = -§'25 6"-10- isgopopy] dend
25 kananycin B. The kanarrycr n-B derivatifve (2. 82Jg) pr epar ed by the
procedure described in awasple 3 was di g$sol ved in-aqeddus |aedPic acid (1: 3
by volume 40 m) anpd the _sglu- tion wasjhe aty 95 r] C. tor 30
m nutes. The resulgi ng S81‘8J’t| on was evapor a g“g arjd {)% ZE
No. 67 _ - 6.25 >50

Proteus retegeri _ _ 1 _
GN 311 o e e s 3.2
GN 466 . V25 ] a2 |- 156

* Nutnent agar, 7°C 18 hours

- In the next, examples of the. preparauon of .3’ ,4'-&;deoxykanam3mm B are shown.
Since 3/ 4-’—d1deoxykanamycm B syntheslzed was proved effective for the treatment of
" » wide variety. of infections, this invention is not limited to the preparations of 3’4/~
-5 d:deoxykanamycm B as shown m the examplas, but mcludes a]l modnﬁed pmcedures 5.
as cla:med oo _ L
. Example 1.

The synthes:s of pem:a—N—edmxycarbonylkanamycm B To a. su.rred mlxture
-of kanamycin B free base (1,0.g) and anhydrous sodium .carbonate (0.9 g) in azquremrs
10 acetone (1:1,20 ml), ethoxycarbonyl chloride.(1.05 ml).was added and the stirring ~10
was continued. for 5 hours at room temperature. ‘The resulting precipitates were filtered,
washed with water and dried to glve a soltud (1 46 g), mp 305° (decomp), '[m]ni"’?+88°
(¢, 0.5; dimethylformamide). - _
Exam Ie 2

15 The synthesis of penta—N-ethoxycarbonyL?r’ 4’3 4' ’ 6”-d1r-0—xsopmpylrdme—- 15
kanamycin B [in general formula (I), R=0CH,, X= Y—CH(G'I@)Q, Z=H].
The penta-N-ethoxycarbonylkanamycin B (13.7 g) prepared by the procedure
described in example 1 was dissolved in dimethylformamide (70 mly and the solution,
after addition of 2,2-dimethoxypropane (18 8 g) and anhydrous p-toluenesulfonic acid



30 t he deacetonated product obtained (258 g) was dissolved in
dinmethylformam de (15 30 ml) and, after addition of 2,2di nerhxypropane
(0.65 g) andwmme—aekd—ess—ﬁga—%he—se{—u&mn was

al | ovved to stand at roomtenperature for hour. The solution was poured into
wat er, anqd the resulting precipitates were filtered washed with water and
treafed with benzene to give a benzene-insoluble solid, 2.01 35 g, np

285- 287[£rr] C., [err] (c 1, dlnels"ll rmam de); NMR specum (i ng
dimethylSulfoxide-d4): w8 72

i sopr.opyi i - (d.e.‘ng), msdteatasét 65?/IC. ﬁn-z 18 ‘Ihq)@ultbam qugq"rabl eto

benz Gy protm’m;lma S Cpract oy g)’th’”"l

2" - C)benzoylW ﬁ&y ’ ; gﬁmmwﬁ |
3,4 -0 - O -~- ridallc mesbluwlﬁimm, 5

40 W [err]ﬂ:ebenzenclayerwasadi Zosmd(l‘lﬁ presipitfes otfthiged rwaﬁﬂtierlvatlve
(1.18 g) pr@m(_ P&Wé‘s’ﬁll‘qsﬁécﬁpﬂzéﬁ?ﬁf »42lpad di ssol ved in
pyri di ne (1 c""’ ji Blobeéd 1o B Plrkd R RMGycaBRhfiangaul f onyl
chloridg ( : mwa&ézgﬁemﬂﬁmcmdawmmm&n 45 10
perature foretiox 1%’,4 ;Thdi-Q-Gbprenylidenekensmydim By thei tsere treptpee28 hird of t he

original 45 %Wr?@v&nd t he sol uti yias poured into water. Resulting
precipitates V\Bf Jhésgr&d %—W—&ﬁ& Na 1_;,(4' gryegeonel id, 132 g, np
198[err O, g,,q; fofhidan,

.u" DN (mx,lz‘ 15
pyridline-d, ﬁGOGﬁﬂaﬁdZ&q-eﬁleH]B proton 5| n Iet assi bI e to' nmethyl
protons). 50  derivative %?84 g) prepa andmthesolm o

temperature for 1- hour, the solution was

50 The synth ﬁ: fw oY
di deoxy203' , 4evay ydﬂlm@eaaa-&&seﬁm in chloroform, The solution was washed 20

car bonyl - 4" ﬁi’rh @atescq;nﬁb he kananycin B
derivative @%ﬁﬁ%@ﬂ Cﬁfﬁﬁgﬁr H’@e’ﬂﬁmgédm &xnpl e 5, in

di net hyl f ma sodi um'i 411 .9) and 55 ' 2| nc .dust (5 g)
wer e aded and Theasyitheds of 2’-Okebenz aﬂmﬂv&{rmﬂyl-]#'ﬁ" G-Bopr@ym und®dr 55

Vi gor ous stlkanarmgmBThe mxture vva oured | to a. hot m of chl orof orm
(100 m) and“\yf% ,1e3 as 1 ayer i sol at ed
was washed w bfRdd at ¢ Ede y@ﬁumﬁﬁdrm abifiod ¥ euﬁmaaned to give a

solid (40 mgg. ddEEum;M udnlahtaﬁhﬂ‘de(aﬁ&@) whist dissdimtl mﬂkqpﬂiylamemd%(lénd t
o @065 g) and aphydrons p romd mxture

sol vent - nsotﬂl)tﬂné- Qﬂst ﬂ@l g 1 | Y3 /a’
of met hanol - - SRR S%WK SR AL mpm".;fe ;J/T360 (c
0.4, dinethy ‘f;ﬁg : @p%ﬁﬁlﬁ% e g inh@e-ShsohibleUsdlid) .04 2- pr ot on a

littl e $ oadghmpl 285#@76'[(3 H];S‘+E)D]ﬂ(o41,)d1methylf&malmde), NMR spectrum (in 35
1, 349, 302 dimethylsulfoxide-d,): v8.72 and 8.60 (each 3-proton singleg Pﬂlgﬁgsopmpy]}he synt hesi s
of 2"-0O benz 8@y Pyroes Vel RSP TR tile 255ieB3Plr 8 PHERY T 6"10
i sopropyl i denekanamyci n B. A-sol utgsmpieb. t he kananym n B derivative (115
' repared byThe tpe‘sb(bed’lfl-Oebmzoyl-pentarN—ethoxycarbunyl-4",6"-O-wopropyhdenc- _
9. P p 3 4¥-dl—0?llllethylkanamycm B [in general formufa II, OCzH,-;, Y CH(CH,)z, 40
W=S80,CH,, Z at C—2’’ is COCH, and Z at C—5 is H]
s : The kanamycin B derivative (1.18 g) prepared by the procedure described in
example 4 was dissolved in pyridine (15 ml) and the solution, after addition of
methanesulfonyl chloride (CHSO.Cl, 0.66 g), was allowed to stand at room tem-
45 perature for 1.5 hours. The solution was concentrated to. one-third of the original 45
volume and the solution was poured into water. Resulting precipitates were filtered
and washed with water. to give a solid, 1.32 g, mp 198° C,, [a]p*+107° (c 1. 5
dimethylformamide); NMR spectrum (m pyridine-d;): v6.60 and 6.45 (each 3-proton
singlet assignable to methyl protons). _ .
50 " Example 6. 50
‘The synthesis of 2’;1-0-benzoyl-3’ 4’-d1de0xy-3’,4'-d1dehydm—pmta-N—eﬂmxy—_
carbonyl-4'/,6’’-O-isopropylidenckanamycin B
Tz a solution of the kanamycm B derivative (1.0 g), prepared by the procedure
described in example 5, in dimethylformamide (20 ml), sodium wd1de (11 gy and
55 zinc dust (5 g) were added and the mixture was heated at 95° C. for 1 hour under 55
vigorous stirring. The mixture was poured into-a hot mixture of chloroform (100 ml)y
‘and water (100 ml) under stirring and the chloroform layer isolated was washed with
water, dried over sodium sulfate and evaporated to give a solid (940 mg). The solid _
: was. treated with hot ethyl acetate and the solvent-insoluble solid (310 mg) was re~ -
"~ 60 crystallized from™ a' mixture of methanol-chloroformethyl acetate, mp 282—284° G, 60
[a]p?+36° (c 04, dmethylformatmd!e), NMR spectrum (in pyrrdme—d,) -u406
: (Z-proton a little broadened smglet, H—3" and 4"). : e .




5 described in exanple 6, in a mxture of p-dioxane (45 m ), nethanol
(25 M) and water (25 ml) was hydrogenated with hydrogen under 2 atn.
pressure—-A—the presence of platinumoxide (0.3 g), which was preactivated

before use, at roomtenperature for 5 hours The resulting solution was
filtered and evaporated to give a colorless powder, 1.10 g, np 254-256[err]

C., [err]+870 (c 0.2, dinethylformanide); NWVR 10 spectrum (in i
pyridine-dferr]): iV7.8-8.5 (4-proton broad signal, H 3,6 4%). 10
Exanpl e 8. §he synthesis of . ... . . 1349302 6 -

2"- O benzoyl - 3", 4' - di-deoxynt - N—et hoxyga;nl;i;}y} kanarrycr B, The kanarrycr n B

derivative (980 ng)rhprsyiﬂ&sledf Dy-Octeoji300atidet - pets B ditloRdarbdhyl 14, 677-0- exanpke 7
was di ssol ved i risopropylidenchapamytin B¢ et | cBacr du(8 m) and water (5° rr1 ) and the
yem- b gegyat :

15 sol utiong vvasrﬁgj‘&g’&m% B0 [Faamycin »gReparh by |the eCi pi tates
were filtered a r25 f R Benat i ol s il -__='(c 257,

di et hyl f or mamd@)amﬂ)lmdh 03, g)52:h.néhlw' reattivaddd b&ﬂdrelmgla%wga e [err]
52.45; H, 6.71; %heexggm 2@s filtered and evipom etvesusloﬂdss

3,4 -di dqu;yka Ug('P aﬁ%ﬁgg Dﬁ"‘@%g{é&%@z "%‘EK/‘Q’ ¥d9): NMERy pr.e ar ed
by t he procedure descri| |n xanple ari %lde octahydr

(2.3 g) were added to a mxture of waEedmple=8, M ) and p-di oxane. (4-m), and
the result- i ngvg e rsgnthiegis; of @ &m#%-%4%®¥mmﬂ{-ehwm@hm<m&nhours

Car bon di oxi de S. -Irhgtkgrgm d ] p tat es re renoved
by centrifuge. Tagngid!PQhd ?Jddf&ﬁﬁimg%l acem‘c fﬁ'%gb % ‘?ﬁg d. Tge
resi due obt ai nedsolm MQMWGI(}G:%&ESE? ﬁﬁ?(

filtration, R 2 + chZArdneqrtli yiforen Fehé&d Trade
Mar k) | RC-50 (Wg%qw 1%475?7@ C&Ndef?ﬁﬁ}rﬁdﬁphy&&‘ﬁd@’ f?ﬂ@éétlon .con-
taining 3',4'-di deoxykananycin B was gohgf rated. Additin of acetone gave
crystals, 29 mg, ['Elers}]nutﬁwy(,c-d%c&ﬁ;anmmB)The&mmﬁdm Bderfiativé (150 hlg), 8.38 N,

15. 311% 30 p : PIHSM@TNW{L Hyd®gide octahiydra
30 Exanple 10. Tgg, %M f : mii%ﬁ %-ﬁ?ﬁ“ﬂ% a

suspensi on of kadimyaﬁdﬂm 46 -'.1;% 20 m),
sal i cyl al dézﬁyde Fvamdad‘dettsudmcbbmhel w&ﬂ{séolved‘ug vt ahdi thesolBsn, pourgd
into 35 rk) m@?ﬁd eofug of inbdrlitee Registertdd Trade 750 g,

g

35 Exarrpl e 11 armnommn hydroxide. The fraction con-

4" 6" - ¢! ohEe cﬂqm’emm@ ¢\55$8Jateﬁ) gﬁ%‘ﬁmﬁe@ hsgRer al
forrrul a I' R- [%a&qd]fop@sﬁ-@brnaseuwym,denmamm n B (700 rrg) preparesd by
t he procedure described 40 .. -in exan” ) 318 was. di. ssol ved in dry

di et hyl f or mani de (7 sytbksist }alqesﬁl@hg {bny p40 after ‘addition of .

cycl ohexanone d| e afEjin: MS@-GW‘%I@PM&q&DMﬂﬁHﬁ'(l%Uhéom c acid
(30 mg), %@Wd"di mg)| wiscaddded aaeh ahet tesalting sobuiot hrasalmmtint@f t he

sol vent vvas re Ve RSBt and dricLyieldipg 7418 esul t i ng sol uti on wes

poured into water. The resultant precgpihiriies were filtered. and dried to
yield 710 ny. 45  The synthesis of 3,4’;4",6"-di-O-cyclohexylidene-; ta-N-saEé’yﬁﬂmaﬁnaﬂ@c
25 P o gl fomu 1 RGO, X~V (G S 7000 .
enta~N-salicyliden cin B (700 mg) prepared by the rocedure described
40 in ‘example 10 was dissolved in dry dimethylformamide (12. mll), and the solution, 40
) after addition ‘of " cyclohexanone dimethylketal (500 ‘mg) and anhydrous’ p-toluene- :
sulfonic acid (30 mg), was heated at 50° C. for 1 hour, and then a small amount of
the solvent was removed by evaporatlon in' vacuo. The resul esulting ‘solution, was pouired
mto water. The multant precmpntam were ﬁltered and dned to yield 710 mg.

45 The . ¢ 2o Exaniple 12. - N 45
synthesis .0 -benzoyl-3’,4/;4"/,6"’-di-O-cyclohexylidene-penta-N-
sa.hcyclgicsenekanH) amycin B (in general. formula I’ R1 ﬁI-Lr((SSH), }g Y—(IEI“?-Iz)5
5.
The kanamycin B denvanve (590 mg) prepared the procedure d
30 example 11 was dissolved in pyridine (10 ml) and tobtsl,le solgtlon, wm&: 50
-(120 mg) was added. After allowing to stand at room temperature for:il: hour, the :
solution was poured into water, le resultant prec1p1tates were filtered and’ dried to

“yield 612 1 mg. .
55 The - synth | 2'.' 0 b lle 13 \ i, .
E esis  of -0- enzo -4" 6’'-0- - -N-
. bonylk: s y O cyclohexyhdme -penta- N ethoxy- o §5

A mlxture: of the kan'amycm B denvau.ve (600 m, '
g) prepared the edure
1c:lescnbed in example 12, in aqueous .acetic acid (13, 20 ml) was ll:ganed 313:1'09‘350 C.
or 30 minutes. The reaction mixture was evaporated and the residue was treated with



The synthesis of 2"-0O benaoyl-3",4";4",6"-di-0O cycl ohexylidene-penta-N.
sat i cylidenekananycin B (in general, formula I[err] Z =[err] Tha.kananycin
B derivative (590 ng) prepared by t he procedure described in 50

exarrple 11 was dissolved in pyridine (10 ml) and to the solution.
chloride 5@ (120 ng) was added. Aftey _,@gogvm ng to stand at room
t enper at ure+&r—1—heu+—%he—&eku+ken—-mﬂs—pe&#ed+n+e—mﬂ+eﬁ—$he—msa+kant

preci pi t ates WeFtbeffl af Ehf'i ‘é@ dl!sepl (B(Ja .
The synthesis ch e 2 m‘; ‘:il”'; N
car bonyl kanarrychﬂ-ﬂ M oS30

prepared by thesopdc(ﬁ:lédmg)e.[ wsbedl.snd:mmytﬁbzmaﬂnﬂg) IThe aqastmwsumtbél C as:| d
(1 - 3, 20 m) wepst gteé’ﬁ@@mk@nt%ampésmm@W% xture
was evaporated % ﬁéﬁ%ﬁﬂas treated with 7

1, 349, 302 1. The compound 3”,4’-dideoxykanamycin B. 7 ether. The ether insoluble
part was di0ssol ved2 i & paque@xs:hasﬁ:thamoi( 1*41-;dzd&diykaha)nyam(3 startivg) érop atheit | 0rif

after additi on )‘P"‘Et"ﬁé‘k PRybny |
0 BT PR e AL I 2t oom
Trdrﬂaﬁnéiﬁﬁfa'm-&ﬂfaﬁc WRHsCoy! inbvin s\w 3*44'1 h wat er

benzoyl

chl ori de (270
tenpera- ture Ther I‘gﬁﬁ

and dried o gi veateragd cornpouablmdlka(@ilﬁ IHg)- m{wum@@@imnd] an(icrumvsl,g the 15
di‘met hyl - f or nanfeéf d’;ms rimed t
aneys%’fl%ed in

ce could
3,4 -di deoxykagl@%rlgégﬁﬁex % “%gg“lgrﬂ‘qs%?"
exarrpl es 5-9. WHA dvkdninycin B .wh me:ﬂacmumdaaxy.umarrycu n B.

1¢ 20 2. #%@séwﬂ or the sy1t hesi s of 3", 4' 1- di deoxykananyci n2g

starting fromthe 10 kanamyc h‘@'j rotecting the am no and
alfl or a part of the hydroxyl IFanI%‘L N JIﬁﬁgwpand 4' - hydr oxyl groups

of: kananycin B by a Cinc@ilhi OMbuaED}BﬁChm&?f

mqtaﬁdomgvammm and

4':- hydroxyl gr

oups to afford

| fonic ester groups,

-a—deu—vat—p-\ﬁe—haw—ng—d-l-su
removi ng the 3' 3‘;‘1‘% '%@ﬁtm sﬁ%@k&gﬁﬁﬁfm ijgewy@@ Wi "4 - 15
unsat ur at ed corrpoun ucin ,dscop. ygesa eaat ed corrpound’ and renovi ng
t he 15 residual prot ecting groups. 3. A process as clainmed in Caim?2
and substantially as described in any one of the specific exanples
herei nbefore set forth. 4. 3',4'-di deoxykananyci'n B whenever prepared by
the nethod clained in either 20 of Clainms 2 and 3.
20 For the Applicants, F. J. CLEVELAND & COVPANY, Chartered Patent Agents,
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from whi ch copr es rray be obt ai ned. 7 a s
1, 349, 302 7 ether. The ether insoluble
part was di ssol ved in aqueous acetone (1:1, 15 n) and to the solution,
after adpl tion of anhydrous sodi u &%ponate (400 ng), ethoxycarhonyl
chl ori de 0 was—added—and = oA or—b—hours at room

t enper a- t ueder. Theeth@sn;blublm secsil vb@meaaumseettﬁml(t elr wdml)mwed wi th water
and dr1 ed t(Sh ;‘;ﬂ‘gdd s e t B J"(c 1.5,

di met hyl - foruEEnT Lt a,aeenfaey i‘tr

3', 4' - @i deoxytidaEEmng), r[a ’°H-}98<a(603l5,lﬁﬁl -féiin é}IT}iHﬁiB@deaﬁlddescrl Bed in
exarrpl es 5- ransfned ME’,&cmeMyk@ammlB b3l gerice pipsroilad pRedures dtbadbedx ykanamyci n B.
10 [ the synthesis of 3',4'-di deoxykananycin B
starting fromtl 4;;;& N0y corrprlses protecting the am no and
al'l oria part of Atﬁie:edaydrmewnﬂ@ﬁmﬂoym a,&yktma;pcns“s @dithgdironh g OX YO gr oups

of kanamnyci rkaBmpgin B faﬂ B @art hydr@yl and

4' - hydr oxyl F§" ;;er@#d*@y%waﬁ d“ggﬂz‘“ ter gr oups,
renoving th (ﬁ,@d,; w}gﬁgwe a3 ,4'- 15
unsat unst ed msafmtud Ll@dlﬂgg tt}hes',z' ~undaturbted admpouni eld nld: and 1 enovi ng
t he 15 re“:-?t tgvemng [oups. 3 A process_a clarrred in daim2
and subst antg %C %@ %?g[\‘“ ﬁé‘%‘ﬁ‘?@r“ff‘ﬁ’%&ﬁfnpl es

her ei nbefore S rf4 W’"@fﬂ(&h&h@ Welygﬂmprepar ed by
the metthod of Glimed ands. erther Clains 2 and 3.
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