ALKYLSPECTINONVCINS AND THEI R PREPARATICN The invention relates to a method
for"t he synthe:-sis of 6'- -al kyl specti nonycin and anal ogues thereof and to
infernedi ates yENised in the method.. Some al kylsp- ectinonycin anal ogues ?1 1
-afe novel and bit anti--5"bacterial activity. Spéctinonycin Ais a v
known antibiotic. It was first prepared by the m crobiol ogical process

~di sclosed in-U:-S. Patent Specification No. 3, 234 d92. Some anal ogues of

‘spectinonycin are described byai@yReseera@me ANB]TﬁﬁERtPREPE§A§§ON953
and 960 (1975 and J. AnthIOtIC 31, 451 % N I'n addition %k$§5 gret al
- descri be chl or odeoxy derlvatlvg eofl nveRsian, %ﬁﬁ§tﬁQn§rEF (Eb????“the

Further, cﬁ epi-4(R)- di hysdsoaﬁeevhaqmspecﬁ:ﬂ dsaf énal:ataeyo@hegl thP:%éof, an
J. Og. em 483, 22, 4355-4359 No ctivit S .
for any of these spectin Ry&P% 5&33&5&5? &ﬁﬁjﬁé%%tég}Jgé F#é%k, T 3f‘ylbp'
Chem 51 , 53 (1973) di sectinemgchne aaadmiguss mmannduekuandmexhiWﬂtoamtief

[ERR] 20 tam ne th et OXy-2-ni troso-a-D- gl ycopyranosyl
chl ori de to glvgga BEEgggégg sa%%%%gs de. Mallans et al., J. Chem
Soc. Perkin I, 211.8 (1976) egpectinpmyicdm dudis eadkriawn tantibidveitse Tt-was

first prepared by the microbiologlcal process discl.osec
in U.S. Patent Speciflcation No. 3, 234 092.

Some analogues of spectinomycin are described by
10_Rosenbrook et al., J. Antibiotics 28, 953 and 960 {197
" and J. Antibiotics 31, 451 (1978). In addition, Carne;

et al. describe chlorodeoxy'derivatives_of spectinomyc:
in J. Antibiotics 30, 960 (1977). Further, 9-gpi-4(R}-
dihydrospectinomycin is reported by Foley et al., |

15 J. Org. Chem. 43 22, 4355-4359 (2978). No biolochal

- activity is reported for any of these spectinomycin
analogues and derivatives.

Lemieux, Can. J. Chem. 51 , 53' (1973) discloses

preferential reaction at the 5-hydroxyl of 2-deoxystrer

20 tamine with tri~0-acetyl-2-deoxy-2-nitroso-a-D-~
glycopyranosyl chloride to give a a-pseudodisaccha-
ride. Mallams et al., J. Chem. Soc. Perkin I, 1118
(1976) , extend the Lemieux reaction to synthesise 4i-
and tri-saccharides. _

25 The removal of oximes is disclosed by Lemieux et
al., Can. J. Chem. 51, 19 (1973) and Mallams et al., J.
Chem. Soc. Perkin I, 1097 (1976). |

Hannessian et al. (1979) describe a chemical

synthe51s of spectinomycin.

30 ' White et al., Tetrahedron Letters (July ]979),
‘disclose a chemical synthesis of spectinomycin and
analogues thereof. The same synthesis is disclosed in
British Patent Publication No. 2,050,348A.

The-process of the present invention involves the

'35 conversion of a diencne to a large variety of 6'-alkylsr
ectinamycin analogues, by copper-catalysed Grignard



and tri-sacchari des. 25. The renpval of oxinmes is disclosed by Lem eux
et al.,-Can. J. Chem 51, 19 (1973) and Mallams et al., J. Chem Soc.

Perkin I, 1097 (1976). Hannessian et al. (1979) describe a cheni cal \QE%
synt hesi s of spectinomycin. 30 Wite et al., Tetrahedron Letters ™~

(July-1979), disclose a chemcal synthesis_gf spectinonycin and anal ogues
t hereof. The sane synthesis is disclosed in British Patent Publication No.
2,050, 348A. The process of the present invention involves the 35 conversion

of a di enone t 0gadieief. vanrhet seqﬁehEBPémpq;b aoeu%&aan%wueueby
copper -cat al ysed Gi

ddi ti I
versatile |nterﬁBHF§ﬁ§81a?ﬁ§ pr%ﬁgsgr?ﬁgg?végvﬁiagﬁe 5&§n%53¥5“§% eé?ﬁg an
enone acyl ate. ¥sjpngcassenoner dcyplate.t he present invention gives 5 .
© conmpounds of fornmul a,l h

Io&grualiyl R is aAs %§§8ﬁ€C2888féln§”t§aﬂﬁ chaquhpegflgn ¥QQ%%FER%5
t hr ough [EFF? agempounds o formula I (see Scheme l, on page

wherein R is hydrogen or lower alkyl; R' is a stralght,

. cyclic or branched chain alkyl system; R1 through R9 are
_ independently selected from hydrogen, lower alkyl, lower
* ' alkenyl and lower alkynyl; A is oxygen or sulfur; and B

10 and Bi are independently selected from hydrogen, hydroxy,
alkoxy, lower alkenyloxy, thio, lower alkylthio and lower
alkenylthio; and hydrated forms thereof. The hydrates
are of the formula

15

I

20

Compounds of this invention are of formula I wherein
R' is R", i.e. a straight, cyclic or branched chain
alkyl system and the longest extension of any branch ox
g 25 cyclic system in R" has 1 to 4 carbon atoms, and hydrated
forms and pharmaceutically acceptable salts thereof. R"
is preferably C,_ ;g alkyl.
. Further novel compounds of the invention are the
intermediates of formulae II', III and IV. .The diencnes
30 of formula IV are highly versatile Michael acceptors and
are thus very suitable for modification.
Various formulae are given at the end of the
. description. 1In the given formulae, R, R', R, through
Rg, A, B and B1 are as defined above. é, 5, Ré and R%
35 are independently selected from lower alkyl, lower



Ikenyl and .| ower
|y selected from hydrogen, |ower alkyl, |lower a
QPE;ﬁ;ndegtlg oxygen or sulfur; and B 10"and- B1 arehlndeFendent:iys?L?gt:ﬁd
a

rogen, hydroxy, alkoxy, | ower al kenyl oxy, thio ower |
rgaglﬂggke%ylthig; and hydrated fornms thereof. The hydrates are of theERR
formula [ ERR] 15 Conpounds of this inventh__gre of formula I wherein [ERR]
i's R, i.e. a straight, cyclic or branched chain alkyl s¥sten1and tZe b\ﬁ
Iongest extensi on of any branch or 25 cycllc systemin R' has 1 to car bo

tabl e salts thereof. R
oo et orably [ eRenyt) Todls BIRVERACMNEE DACHIGH Saatn ML obe o e t he
|nt2rned|ates O?RR%FﬂﬁY§€rPPnY PIPa&ﬁsepateﬁhalkaammarbdﬁyl(ﬁndcwnula |V

Y
are highly ver salkbxy&hrhenylacweﬂhotgeawo%_%ot Ig?:%to rb‘{ %m -

modi fi cati on. ;ﬁaoage %&”ﬂ E%&? ﬁm?'a\éeﬂ ct ES%%‘H&PFERR]R %re.sasacielﬂ ned

for mu
;BgngVFERR] 535 are |hGEQEndbhyly mehastmdthyaqlbeugu ab%bbyﬂ‘”ﬁﬂfyl

pentyl, hexyl, heptyl, octyl and the isomeric forms
thereof. "Lower alkenyl“ means ethenyl, propenyl,
butenyl, pentenyl hexenyl heptenyl octenyl and the
isomeric forms thereof. ‘"Lower alkynyl" means ethynyl,

10 propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl

- and the isomeric forms thereof. "Acyl" means formyl, -
acetyl, propionyl, butyryl and pentanoyl A\

| "Halogenated alkoxycarbonyl" means mono-, di- and '
trl-halomethoxycarbonyl, mono-, di- and tri-haloethoxy-

15 carbonyl, mono-, di- and tri-halopropoxycarbonyl, mono-,
di- and trl-halobutoxycarbonyl, mono-, di- and

' tr1-halopentoxycarbonyl and isomerlc forms thereof.
"Halo™ means fluoro, chloro, bromo and iodo.
'Aralkoxycarbonyl“ means benzyloxycarbonyl,

20 phenylethoxycarbonyl, phenylpropoxycarbonyl
diphenyloctoxycarbonyl and isomeric forms thereof, and
fluoroenylmethoxycarbony1 "Alkoxycarbonyl" means
1sopropyloxycarbonyl, tertlary-butyloxycarbonyl and
'tert1ary-pentyloxycarbonyl : B

25 ~ Alkyl means an alkyl group- contalnlng from 1l to 20 hd
carbon atoms, which may be straight or branched-chain.

When more than one alkoxy group is. present on the
stugar moiety herein, they may be the same or dlfferent.
‘The term "a-anomer" means a 1' substituent below the

30 plane of the ring system, and the term "B-anomer" means
that anomer having the C-1° configuration'corresponding
to spectinomycin. B-Anomers of formula I exhibit
desirable biological activity. This glycosidic

configuration is found in spectinomycin.
35 ' '



-3- al kenyl, lower alkynyl and a blocking group which is aral koxycarbonyl,
hal ogenat ed ai koxycarbonyl and al koxycarbonyl, with the proviso that one(ﬁmw
[ERR] and [ERR] and one of [ERR] and [ERR] are bl ocking groups. R is

acyl. "Lower al kyl"™ means nethyl, ethyl, propyl, butyl, pentyl, hexyl,

heptyl, octyl and the isoneric forms thereof. "Lower alkenyl" neans
ethenyl propenyl, butenyl, pentenyl, hexenyl, hept enyl, octenyl and the
i someric fornms thereof. "Lower al kynyl" means ethynyl, 10 propynyl,

butynyl., pentynyl, hf%&”Eérb?ﬁpélaﬂ' é¥ﬂﬂé Qﬁgw%hﬁn'%ggﬁh G FOLAG pe

thereof. "Acyl" neans acet r opl utyryl pentanoy
"Hal ogenat ed aJ%%%@c%PB@%?houﬁnﬁhg ﬁﬁﬂﬁl 1ﬁ?t18ﬁd tri - hal omet hoxycar bonyl ,

nono-, di- and trl-hﬂh@eﬁh@ééssléf €hé éenﬁDﬂﬁvendhonaﬂélates to the
trl-halopropoxycarbo

=hal b di -
and tri - hal opent oELH %%ﬂ?lognﬁoygﬁﬂﬁg?c BFR%”?E go¥car Onﬁnenﬁﬁﬂgates
fluoro, chlo¥o,obrboomabal VOTo. THe atéacyionbseghénaeans igénepl dnySeshemeyl ,
20 h | et hox I b I d
Somer o for e Fhortalt SEGCRR/LREERENIERLER ba, (e BERKER bkYERRTTDY. o0
neans formulae VI and I are dlsclosed in GB-A-2048243,

_ The starting materials for Step 1 are enone acylates
s of formula VII which are disclosed in US-A-4420624 and/or
10 Us-a-4351771. ' '
In Step 1, the enone acylate VII is reacted with a
A ' dimethylformamide acetal, e.g. the di-t-butyl acetal but
' preferably excess dimethylformamide dimethyl acetal, in a
solvent, to yiéld the enamine VI, generally at 25°C to
15 reflux, preferably 40 to 80°C. The reaction may be
conducted for from 1 to 48, preferably 2 to 10, hours.
The preferred reaction time and solvent are 7 hours and
dimethylformamide,'

20

[ 4]
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35



i sopropyl oxycarbonyl, tertiary-butyl oxycarbonyl and . '
tertiary-pentyl oxycarbonyl. 25 Al kyl' means an al kyl group contai ni ng
]‘ro'@to 20 carbon atonms, which may be straight or branched-chain. Wen
nmore~han one al koxy group i s present ®n the sugar noi ety herein, they may
be the sane or different. The term"[ ERR]-anoner” neans a 1' substltuent
bel ow the 30 pl ane of '-the ring system and {he tenm "[ERR]-anomner” meané-’

“that anoner having the C-1' configuration correspondi ng to spectinonycin.

[ ERR] - Anoners of fornula | exhAibit "desirable biological activity. This

gl ycosi di ¢ configuration is flound in spectinonycin: 35  The carbon atom
nunbering shown in formula | will be used throughout the,specifjcation. The

process of the present |nvent|on r es to. the e ratlo of co ounds of
Dot a 1 5 r om oRGCeaRmiNG: Gans ber 1501akeda Fupe . thhcRikae shitonal *

~given in Schgpgcddurdens uwh tdw é:ﬁiﬁdﬁ‘éhat earaadwgmmee@doeémmma&ebml ae
VI and | are_di sctosed I n GB-A-2048243. The starting materials for Step 1

are enone ac§'f
In Step 2 side-chain reduction of the enamine VI is effected

under standard cyanoborohydride conditions, e.g. at pH4. . The

10 amine can be isoTated from the reaction mixture by conventmnal means
~ such as extraction chromatography and combinatmns thereof. '

- Step 3 involves reacting amine V with an a'lk,y'l halide in the
presence of a solvent to yield dienone IV. The reaction can be
conducted at a temperature of about 0° to about . 100°, for a time

15 period of about 1 hr. to about 30 hrs., and using an excess of methy1

" jodide. The preferred reaction temperature and times are 20°C. to
40°C., 1 hr. to 20 hrs. Solvents that can be used include methylene

- chloride, CHCl3, THF, and ether. The preferred solvent is methylene
chloride. | . | _ '

20 An alternative, preferred method for conducting step 3 involves
reacting amine. V with meta-chloroperbenzoic acid in a solvent to yield
dienone IV. The reaction can be conducted at a temperature- of about
-20° to 50°, for a time period of about 1 min. to about 60 min. The
preferred reaction temperatures and times are 20°C to 30°C, and 5 min.

25 to 20 wmin.  Solvents that can be used include ethyl

- acetate/Skellysolve. B, tetrahydrofuran, dioxam, and CHCl,. The o
preferred solvent is ethyl acetate/Skellysolve B. ' .
In Step 4, dienone IV is reacted with CGrignard reagent, e.qg.

. R'MgHal with acopper catalyst to yield III.  This reaction fis

30 conducted with a solvent at a temperature of about -130"to 0" for a
period of about 1 min. to 2 hours. The preferred temperature and
reaction time ranges are - -78° to -50° and 1 min. to 10 min., respect-

. ively. Solvents that may be used include diethyl ether, 1,2-dimethyl-
ethane, tetrahydrofuran and diisopropy'l,'ether. The preferred solvent

35 is tetrahydrofuran.

In Step 5, enone III is subjected to reduction to yield blocked
6 ‘-alkylspectinomycin II. This is a very critical step in the procesé
for several reasons. It is very difficult to reduce the 4°',5' double



of f___o} mula VIl which are disclosed in US- A-4420624 and/ or 10 US- A-4351771.

In 'Step 1, the enone acylate VI| is reacted with a di nethylfornmani de G/@
acetal, e.g. the di-t-butyl acetal but, preferably excess dinmethyl formam de .
di met hyl acetal, in. a solvent, to yiédd the enamne VI, generally at [ERR]

to 15 refl ux, preferably 40 to 80C. The reaction may be conducted for from

1 to4a8, pref bongomjthoyts reducinguthe 3rheapharyds r cbrHadiwm cate]ystsandl-eol10%nt
are 7 hours aaﬂﬁumrmib@fmmmfa@(zén@ 5'Iadi(§| brown Ebeam%m NEanC 88

be isalated fromt m xt conventi ona res
extraction, %‘g %ahna};ﬁ?ﬁﬁ?vn&ﬁ oﬁ’%sct’ﬁé? Sgép Eﬁ%l Blocking
reduction of greugsanespeddally eéjmﬁngﬂdgy gmmqbard aseanﬂé]mmwdso dehe

condi ti ons.,g e i sol at ed, fram
the reactian ﬁ?g&rﬁ%b‘?'bypr@(g’r‘%ni'?oﬂﬁqe rf'e‘pé'ﬁs c@fgﬁcngg ex?ﬂﬁ?ﬁ?@ﬁ’,re"' pal{adtum
chr omat ogr aphyataigstondo neati cvoskt Weltkeadn analogs with more highly substituted

‘sugar side chains. Therefore, platinum oxide in the presence of a
solvent and a base is preferred. Triethylamine may be used.

A second major advantage is that the protecting groups remain so

10 that products can be purified by chromatography before using one of

several deprotecting methods. The reaction is conducted by dissolving

enone III in the solvent, adding the base, platinum oxide and then

contacting the mixture with hydrogen. The reduction is conducted at a

temperature of from about 20° to 40°, for a period of about 1 hr. to 4

15 hrs. Preferred temperature and reaction times are 20°C. to.and 40°C.
and 2 hrs.. to 3 hrs., respectively.

An: alternative and preferred method for conducting ste'p 5

involves reducing didehydrospectinomycin III to the protected

‘-spectinomycin: II by .reacting it with Li-selectride , a solution of

20 lithium tri-sec-butylborohydride. The reaction is. conducted by

- dissolving didehydrospectinomycin III in a solvent, adding the lithium

solution and then base and water. The reduction is conducted at a

temperature of from about 100° to -10° for § min. to 40 win.

Preferred temperatures and reaction times are -78°, -10°, and 5 win.

25 to 60 min., respectively. Solvents that can be used finclude

S _ tetrahydrofuran, dioxane, 1 Z-dimethoxyethane and d1ethylether. The
preferred solvent is tetrahydrofuran.

In Step 6 the compound of Formula II is deprotected to yleld the

compound of Formula I. The .particular conditions of deprotection

30. depends upon the particular groups, i.e. group R', or R';.and R's or

- R'; that block the amine on the actinamine ring. Where that group is

benzyloxy Zcarbonyl .or aralkoxyZcarbonyl, the deprotection can be

conducted under: from -10 psi to +200 psi of hydrogen over 2

~ conventional catalyst such as palladium black, palladijum-on-carbon,

35 palladium-on-barium sulfate, or pa_llad'ium-on-bar'imn carbonate, while

suspended: in: a solvent, for example, isopropanol, absolute ethanol,

methanol, ethyl acetate, toluene or tetrahydrofuran. In situ

generation of hydrogen from formic acid in methanol -is sometimes

(3

‘o



~The reaction falyig 6PNGHCLERd 2in asb BIEAE! Quth Caff nfb pregﬁﬁfﬂ n[eﬁﬁﬁoennéor :

Stép'3 i nvol ves reacting amine V with an al ky-I halide in the presence of

‘a
sotyeht to yield dienone IV. The reaction can be conducted at a
ten@@r ature of about [ERR] to about 100, for a time 15 period of about 1
hr. to about 30 hrs., and using an excesp of net hyl i odide. The preferred

reaction terrperature and times are [ERR] to [ERR] 1 hr. to 20 hrs. -
Sol vent s t hapreferred. used i ncl ude met hyl ene chloride, *CHC13, THF, and "-"

e PP, e R BE b SR e K

amne V wit honeilb,» @ire o2 biosgyloerkanyd - aci aryhxaca;thonyhtcam bei epudutitedofe the

atime perjo to about erred _reactt oi
t enper at urfeschirideses are {ERR] to [ERR] and 5 mn 25 to ‘20" nmin.

Solvents that gmgn Re, 8PEGR’si AT’ QSNYk'ﬁC&t@tﬁdﬁﬁekb%ﬁ%wnﬁ the :

t et rahydr of ur ef erred solv is et
acet at e/ Skel f’;&ﬂcgé"%aisl H"gl"é'ﬁbibv 9!4"@%?@ qﬂ’ ﬁ? PESIRNGE "€ i gnar dy
reagent, e.g. R Nylgartigulardy ceffieetiveapraicess for ypradpdriag Ithe cofipoend of-

and reactlQ)niPVﬁévﬁﬁnyeélc&ﬂ-@g-?@ BEY: 50 NaNd-dnbmw]qucaquwibspempmcinz
Lo, SO B S e i
t et rahydrofupamydﬂde' ethyl acetate idine. The reaction is conducted at a
- temperature of about -70° to 10° for a period of about 1/2 to 30 hours
~in the presence of a solvent. The preferred temperature range is’
15 about -40 to 0° and the preferred reaction time is about 10 to 18
hours. Solvents that can be used include ethyl acetate, tetrahydro-
furan, methylene chloride, chloroform and 1 2-d1methylethane. The
- preferred solvent is ethyl acetate. : '
In Step 2, the compound of Formula IX is reacted
- ‘20 with an anhydride (Rlo) 0, e.qg. acetiq anhydride, and
base, e.g. pyridine. DMAP may be used. The reaction

S

to *

[ERR) for o Fovga of Teofadicrdthy Sk Pndiarfe WUTRIAS oW SoftneltPr sReRY,

v

is conducted in the absence or the presence of a solvent, at a temp- -

erature of about 20° to 90°, and preferably 50° to 70°,for a period of

time of about 2 to 30 hours, preferably 10 to 20 hours. Solvents that

- 25 wmay be used include ethyl acetate, tetrahydrofuran, 1,2-dimethyl-
- ~oxyethane and chloroform. -The-"preferred-sd] vé,nt is ethyl acetate.

In Step 3, compound: VIII is subjected to treatment with light in

" the pr'es-e_n_(:e-of dibromodimethyl 'hy_d-an-toin- to generate a C; carbonyl in

the form of a compound of Formula:VII. The: réaction is conducted at a

30 temperature of about 10° to 100°, preferably 40° to 80° and a reaction

time of 2 to 60 min., preferably 10 to 20 minutes. This step also

generates unsaturation at the 4,5-positions. - : '

“In- Step 4-," the compound of Formula VII is reacted with

dimethyl formamide acetal in the presénce of dimethylformamide, and the

35  product reacted with methanol or water to yield a compound of Formula

~ VI. Step 4. is conducted at a temperature of about 30° to 90°,

preferably 40° to 70°, and for a time of about 2 to 6, preferably 3 to

- 5 hours.  Each of the products prepared in the above steps can be

e



In Step 5, enone |1l is subjected to reduction to yield bl ocked 6
-al kyl spectinonycin Il. This is a very critical step in the process for

several reasons. It is very difficult to reduce the 4',5 double bond
wi t hout reducing the 3 carbonyl. Pall&diumcatalysts, i.e. LO%

pal | adi um on-barium sul fate (ionic palladium brown catalyst), can be use
wi t i\parti al remayedefisom the reactyorbadxtiateoby, conventidnalbbefthodsg gr oups,

especi al |y car bw%&%%d%ﬁﬁﬁﬁ&tﬁé &Ki héoaulﬂ‘-‘ﬁ\a?

is made nore difficult..

be[9 gﬁg& 2401 5B fé*'v?@

0 _not wor

urt her,nore, . pal I um cat al\y
on anal ogs wi ®h ABrandloghey  astanic: ﬂ?’éﬂprﬁggr s CamPaUndi ﬁg‘ﬂng FREPE, L and
pl ati num oxi dmethodshdi suTesed drerefin aarkoinetnineanitd to bestimitingLf €1fr ddolation

BT R s R R e

usi ng ane of gemgr at thepB8dtmstithon (Fotmuda. 1T harer ebtdined. i sIfc conduztted dnder

Triethyla
groups re

di ssol ving en
t hen cont act:i _
tenperature ofay beneblained, 2d thothe exc

il ?é'@é&T@@%%Wﬁyaﬁgggﬁ?gt%t?%?{f) IO R T

stonpofi canpotindst¥ddt and V1. which do

@
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g
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a

hes.  Preferrggh hWApsiedt ure and reaction times are 20C. to and [ERR] and 2
P

hrs. to 3 hrs..,

tep 5Thevenuwiesanadageimay dedewridied fuc adrenpidion on 2 columm of 2

conductin
pfotected

o;

.30
. minimize or prevent odor in fish or fish crates caused by this

15

fespectively. An alternative and preferred nethod for

weakly acidic {fon-exchange resin such as AmberHte/\-' -50 or CG-50
followed by elution with a solvent such as water, methanol, ethanol,
ether, tetrahydrofuran, 1,2-dimethoxy_”ethane or p-dioxane containing
hydrochloric acid, hydrobromic acid, hydroiodic acid or sulfuric
acid.. _

Acid salts can be made by neutralizing compounds of Formula I

- with the appropriate acid to below about pH 7.0,and advantageously to

25

35

about . pH 2 to pH 3. Suftable acids for this purpose include

~hydrochloric, sulfuric, phosphoric, sulfamic and hydrobromic
20
biological purposes as: the parent compound.

acids.Acid and base salts of the compounds can be used for the same

The compounds of Formula I inhibit the growth of microorganisms
in various enviromments. For example, Formula I conpounds having the g
configuration are active against Escherichia coli and can be used to
reduce, arrest, and eradicate slime production in papermill systems
caused by its antibacterial action against this microorganism. These
B anomers also can be used to prolong the life of cultures of
Trichomonas foetus, Trichomonas_ hominis, and Trichomonas vaginalis by

freeing them of Escherichia coli- contamination..  Still further,
B-anomers are active against Bacillus subtilis so. it can be used to

organism.. Also, the g-anomers can-be used to swab laboratory benches
and equimment in a mycological . 1aboratory.. g-anomers: are also
effective against Klebsiella pneumoniae.. '
The compounds. of Formula I are also effective for treating
bacterial infections, such as gonorrhea in mammals, including humans.
Compounds that show corresponding good antibacterial activity are

- compounds of Formula I wherein R' is an alkyl group, straight, cyclic,



| k1,
di d

"t hen base and water.

mtri-sec-butyl borohydride.

about [ERR] to -10 for 5 mn. to 40 nrdq Preferred t enperatures and

reaction tinmes are -78, [ERR] and 5 mn. to 60 nrn respectively.
Sol vents that can be y de tetra dro ane
1, 2- di et hoxyeﬁgﬁéa #ﬁg‘gr %F% oEFgFen 'Trl‘r }‘ JsnEsRt jextension

t et rahydrof ur aof the Speanéht bz cyaibdmndysteﬁorcmnltallﬂs ifxrottedr dteect ed to

-6-sp§ctinonycin Il by reacting it with Li-selectride ,. a solution of 20

The reaction is conducted by dissol ving
drospectinonmycin Il in a solvent, adding the lithiumsolution and
The reduction is’ conducted at a tenperature of from

leld th I r {heC rotection
10! opocgcC TR oEGREL! Omkamp 108 B2 R Ub@GR A AS ilogpr oL 0L
or R 7 that bliﬁ;cr@lfmhmh'étﬁlutgebaglfﬂ-naﬂﬂn@YFrl@geXWher Ehehgompannsds s

benzyl oxy oar pyd-pihp gié‘;bé@ﬁhéﬁ%@@ﬂ){' s'LBEergrleb%@ei%n&%lxpea:f@nduct ed

under” from -10 Psi
such ‘as pall ad'u

en over canventi onal catal yst

rﬁ?ﬂ?ﬁ%?P%%ﬁf%ﬂmﬂﬁién Béﬁti§51&£ VaBr@RediFsshr i um

sulfate, or pal | adi mnpnahﬁacuﬂtﬁaahoaampos\ﬂﬁbﬁ s phled gthvieh L dipl vent ,

for- exanple

t ol uene or tet?

acid in nethamdion;withnarmhysioIogically acceptable excipient.
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Examples of suitable fluid compositions are sterile

parenteral solutions or suspensions, eye drops and water-
~in-oil emulsions; Discrete, unit dosage forms such as

vials or ampoules may be used.

For parenteral administration, fluid dosage forms
are prepared utilising the compound and a sterile
vehicle, water being preferred. The compound, depending
on the vehicle and concentration used, can be either
suspended or dissolved in the vehicle. In preparing
solutions, the compound can be dissolved in water for
injection and filter-sterilised before filling into a
suitable vial or ampoule, and sealing. Advantageodsly,
adjuvants such as local anaesthetics, preservatives and
buffering agents can be dissolved in the vehicle. To
enhance the stability, the composition can be frozen
after filling into the vial and the water removed under
vacuum. The'dry-1y0philised powder is then sealed in
the vial and an acccmpanying vial or water for inJection
is supplied to reconstitute’ the liquid prior to use.
Parenteral suspensions can be prepared in substantially
the same manner, except that the compound is suspended
in the vehicle instead of being dissolved and sterili-
sation cannot be accomplished by'filtration.'-The
compound can be sterilised by exposure to ethylene oxide
before suspending in the sterile vehicle. Advantage-
ously, a surfactant or wétting agent is included in the

DR, S0EEYE BofibnRRg, e SheorBsie F anddrts .



preferred Alternatrvely, debl ocki ng of conpounds wherein [ERR] [ERR] and.
[ERR] or R 7 are al koxycarbonyl or aryloxycarbonyl can be conducted in th
presence of an acid in solvent such as nitronethane and nethylene 5 ™
chloride. When [ERR] or [ERR] and [ERR] or [ERR] are

hal oal koxycar bonyl, the deblocking is PPef erably conducted in the presence
of Zinc. A particularly effective process for preparing the conpound of

~Formula VI is degh é&&i‘t?%nt 'Eﬁl Eéﬁgﬂ%ﬁe‘)ﬁh&%&d AisEBatilon %@%ACS 85,

i nvol ves reacting enzyl oxycar bonyl spectinonycin
2652, 1963), mn?ﬁmP%Vﬂ¢e acid in the presence of acetic acid an hydride,

ethyl acetate and pyrAH'é!feEﬁQvéeQﬁthEt oEO%QHP%@ﬁg@hﬁatfﬁﬂéﬁ layeq Of
about TERR] to LI;RR for a errggngf ab ou to 30

s. in‘{-he ttE%eesence
of a sol vent. e3fmeRfr eq” eFag6: of £hge crmpPRnd, QR LIRS tERR)
and the prefsrr@dpémtoﬁnmhnyEfaetabeumﬂeht erh8wbo.ur knowdp e titoddhat can

b d | ud t d I hi d

ohi or of or m and SEbLLFaoER, EhErakE-  “HHRYC 1pathal. o RhR e
-acetate. In St e:po@l,:etbﬁ adm_jmﬁraﬂrati_ﬁnr anflathi potepayt ©f 2he pardtigular
anhydride [ERR} C§ odnd 2CEA! Eéﬁ‘@ﬂéd&bgé 282 RARGnsS &f Bdnfli%o AR MY

be-used.. The reactlion Is con he absence dr the presence of d

solvent, at a teFpferahlyird® 0 288ut Mg0ofocoMpPORRd pLeler AdMiTimgred
70, for a perj@pfentealiyabnsy Bet 8£88ckevES Fob! Bhetaih11lQ ifectd duallr s.

Solvents that. The following Preparations and Examples illustrate
_ how compounds of the invention may be prepared. All
A temperatures are in degrees Centigrade. }In any given

case, the procedufe may be repeated using any combination
15 of the following,subStitﬁent;: '

R, and/or Rg " Ryp ' B and/or-Bl A
D -cn336: _ . H- 0
CH,- c,H,CO~ ~ ~ °  HO- S
C Hg- CH, (CH,) ,CO~ CH;0-
20 CyH,= (CH,) ,CHCO- C,H 0~
c 489 C, HyCO- HS-
CgH, ;- CgH, ,CO- CH;S-
o - CaHygm G613~ CaHsS-
. CH,=CH~- C,H, 5CO-
| 25 CHzC- céﬁl7co;-

1]

Preparation 1: N,N'-dibenzylokycarbonyl-z,G-di—o-

formylspectinomycin _
A 5 1 flask, fitted with a stirrer and thermometer,
is charged with ethyl acetate (1.33 1) and 97% formic
30 acid (255 ml). Acetic anhydride (618 ml) is added, with
dry ice/acetone cooling, so the temperature stays below
-40°%. Pyridine (1.09 1) is slowly added so



- 25 ‘may be used. Include ethyl acetate, tetrahydrofuran, 1,2-dinethyl-

npound VII1 is subjected to treatnent with Ilght in the presence of

di

m n. preferably 10 to 20 m nut es.

~at t he 4, 5-
reacted wi

nodi met hyl hydantoin to generate,a C3 carbonyl in the formof a
compound of Fornula VII. The reacti ol is conducted at a 30 t enper at ur e -af
about [ERR] to [ERR] preferably 40 to [ERR] and a reaction tine of 2 to &8
This step al so generates unsaturation

RMR ténperatirt i§t£libut4-40°|EQ nqnﬁavm:waxyﬁéEManchhl(m q)

di met hyl f or bgmgldgg‘} a%&f % q?BaCEt 1Feéﬁ]°éﬁ%vﬁ? hc‘m?t ﬁ&n’&ﬂ°"br“'e'0\%ﬂ"éit“f%

yi el d a comeitthdstifrrfog et ag \dont{ndiédpvériightondihet sofl wition tedtetddiwttiof

Settﬁﬁoaﬁ%[?&éerﬁé%hﬁdf R"t%ﬁé @}g'cé p?\!é'l'&g'aglp’n@t ééhaggflg Ezeps-

about [ ERR]
prefer abI
can be

" met hod th ki | Mt)? f
o heters ¢ MBS (E o 178 TIE Bt cHReshei gt 10 A iondToPladl, 38340
herei n are nyiveseHlst gtaf UENI+d7ﬁbenngloxychf'bonydl-axMﬁ-&famytspehtahanyujnder

anhydrous condi tions, conpounds having a carbonyl group at the 3' position
(Formula 1) are obtalned | f* conduct ed under' aqueous conditi ons, conpounds

ey ewatierof? thé 7beamt} | dﬁ%rrﬁq(-t wodiy bicavbondtend? xedoad) Ang

hydrated at GMRe eds-poetaner)n (2w 6vl ¥61.4) 161.0, 157.1, 13.6, 129.1, 128.4

10

15

20

|
128.1, 97.1, 92.1, 73.7, 71.7, 68.3, 67.7, 67.6, 65.9, 56.1 ppm..

Preparation 2. : N N —dibenzyloxycarbonyl 2, 5—di-0-fonny1-2 ‘-0~
_ acetylspectinomycin enol acetate
NN ‘-dibenzyloxycarbony1-2, 6-d1-0- formylspectinomycin (7.09),

acetic anhydride {15.0 ml), pyridine (30. 0 ml), dimethyl aminopyridine!:

(0.5, g) are added to ethyl acetate (50 ml) in a 250 ml flask and;

oxi@hane and chl.oroform The preferred solvent is ethyl acetate. In Step

%
I

heated at 55° overnight. The reaction mixture is diluted with eth,y'l.

acetate (500 ml) and hexane (500 m1) and extracted with 0.6

hydrochloric acid (3 x 1 1), (1 x 0.5 1) then saturated sodium

bicarbonate (2 x 500 m1) and brine (2 x 500 ml). The organics are

 dried over sodium sulfate and concentrated to 7.0 g of

N,N ‘-dibenzyloxycarbonyl-2, 6-d i-0-formy1-2 *-0-acetyl spectinomycin enol
acetate.. ' '

CMR (dg-acetone): 168.9, 167.7, 161.4, 161.0, 157.1, 139.9, 137.8,

- 129.1, 12804, 12&2, 12801, 122.8, 94'07, 92.-2, 74.1’ 71-3, 69.1,. 6706,

67.2, 56.3, 55.5, 31.4, 30.7, 21.1, 21.0, 20.7 ppm.

L]
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may.be obtained, with the exclusion of conpounds VII and VI which do ng&_)
hydrate. 10 The crude anal ogs, may be purified by adsorption on a :
colum of a weakly acidic ion-exch&ﬁge resin such as Anberlite [ERR] -50 or
CG 50 followed by elution with a solvent such as water, nethanol, ethanol,

et her, tetrahydrofyran,, 1,2-dineth nmet hane or p-djo e.contajnj .
~hydristhl ori c%m&fbrom ﬂcﬂg{%ﬂ% GEarLoar e bndistrtarmyl- 458 o -
Acid salts can be made by neutacetyr4r1gs Caidehydidspectimomyetn | with the
appropriate acid’ Jbel.ow about pH 7.0 d,.aqdvant agepusl y_to.about. pH, 2
Cor oR 3 C S vl 2 RNt Phoni 2 B BT Dk eesB0 3B tppfig 10
sul furic, phesphadetate (5t26rig) dsdiissdlvéd dmi carben tetrdshleiideali’s md}eand
salts. of ghegs he used far bi Ok +RU-NQS t he
arent corpod oo Buditola o 08 ol "fs 38ER, ROl 1B BR" Brodiie
m croor gani site reflux iusder enisibdamiight Frindtiators, FAften 20 Imiootpdunthe
havi ng the [GRRt{ANsILEGIdQNdRT fedCliYR SRIRIroBSrES(R00" inf)i fhd VakeANEl AN
be used to 25 _sedLL%e, arrest, andﬁra icate slinme Brﬁld%cm n_in paperin | |
systens caus®d) by Phases, Arepigpacs { PRaRnigs,are; We 491U -SpdTum
}fh_es?] [ ERR] ?hbmd%- $590ﬁt)an bmw&ﬂ@abGJchral-earT@fiteHe ohréfesodimulglu!llfe%e ofnd
ri chonon oetu r onpnas ROM Ni.Sy ANgd.Jri chonona g AbYy .
freeing ﬁeﬁ“%?"%ﬁgﬁﬁ%rocnfvf ?’C ig 0 O%tlgnﬁg.hgnggﬁpxycariﬁlfﬁ 2’?’(]*?'9&, 30
0- anoner s ar foeamyi-2¢-0caoebyl-4Bach Mdidehydrosipest omy¢inman be used to
mnimze . or. prevent odor in fish or fish crates caused by this
l. CMR (dg-acetone): 182.4, 173.4, 170.0, 161.6, 161.0, 157.0, 137.6,
Bad 129.2, 128.6, 128.2, 103.4, _95.‘7, 93.1, 73.7, 72.1, 67.8, 66.9,
56.1, 55.7, 31.8, 30.6, 21.0 ppm.



'-b'rg iysm Al so, the [ ERR] - anoners can be used to swab | aboratory benches
a'r’i"d@qui pnment in a nycological |[|abhoratory.- [ ERR] -ananers are also
ef fécti ve agai nst Kl ebsiella pneunoni 35 The conpounds. of

Formula | are also effective for tweati ng bacterial infections, such as
“Sood ant | baceiEpmtlondl | IR RSB TR i eI T I "L
.al kyl group, straight, cyclic aminohnetlhylaenﬂed 'c.’ﬂ%s\-ldrideljosirespemmnw«im t he
| ongest extensio Of i n jlo 4
carbon at ons. E;}\a%?é{ﬁ nglhnc u@%ét’%‘&aﬁopyp L rop‘%m &but
t -butyl and dpbymmctinombreimo@wihs% 34 an- q.md sqndc dnmh}wlfnmamide

- bmy@paq,#g,%y gf‘o@ m1) 694 i 'i'fB da gidb Hﬂztw%ﬁﬁéﬁ for 7

A ce co I nve :

preferred osition tron Conprises an

active corrporhnd"S)fa'lt h'izﬂ-r'&&/ﬁnmtih dwqrssecprofeﬂqténnw t ihe, prown cscdyitten |15
accept abl e eéﬁh@éfﬁ%t d-Oyri@ep Nhegund andllithaDlr8s {dud féheam;b?lrsbﬁﬁhs o Rilica

sterile parenter NS r suspensi o wat er - in- o) |
emul si-ons. ISFEC? ur‘ﬁhgcﬁogiﬁgebqe@r wet saerakeai i\ﬂ A £ oitgfpsintaredaglass
used. For paFgmier.al Tadnmrum-eaﬁs m,uttﬂuwittdmaﬂeefomnﬂe in chloroform (2

10 Tliters), 7% (3 liters), 33% (3 liters), 50% (6 liters) over a period
of 1 1/2 hours. Half liter fractions ‘are taken. The fractions are
evaluated by TLC (1/1 acetonitrile in chloroform) and combined to give
19.78 g of pure N,N-dicarbobenzyloxy-2 *-0-acetyl-6-[(dimethyl-amino)-

y methylenel-4',5 ‘~didehydrospectinomycin and 3.30 g of N,N-dicarbo-

15 benzyloxy-2 *~-O-acetyl-6-[(dimethyl-amino)-methylenel-4 *,5 *-didehydro-
spectinomycin .conta_ihi-ng some DMF (dimethyl formamide). The latter
fraction was rechromatographed as above (but using 60 g of silica gel)
to give 2.75 g of pure N,N-dicarbobenzyloxy-2 '-0-acetyl-6-[(dimethyl-
amino)-methylenel-4',5 -didehydrospectinomycin. Total yield is 22.53

20. g (94% yie]d) '

CD(CH30H)[8]5,,m ~ 10,400 # 1,200, [6pgs - 2,500 £ 1,200,
[elzus - 1,200 * 1,200,

IR(ma1): 3380, 1750, 1695, 1676sh, 1600, 1555, 1500, 1385, 1350,
1280, 1240, 1195, 1185, 1145, 1110, 1085, 1065, 1025, 1000, ~
5 90, 770, 740, 645 cn” . |

PMR (CDCT3): 2.13 (3H, s), 2.82 (3H, s), 2.89 (6H, br.s), 2.91
(3H, s), 5.10 (4H, br.s), 5.16 (IH, s), 5.97 (IH, s), 7.30s
(10H, s). | : :

CMR (CD,COCD,): ‘20.9, 31.2, 31.5, 30-44 br, 36.3, 59.6, 66.2, 67.3,
30 74.6, 75.4, 88.7, 94.9, 95.0, 95.1, 95.5, 128.3, 129.1, 137.9,
138.0, 150.3, 157.2, 157.7, 163.3; 169.8, 171.2, 180.3 PPM.

Mess spectrum, m/c (diTMS): 839 (M+), 824, 797, 779, 730, 688. Peak
matched caled: 839.3480; Found: 839. 3466.

1)



15 . are prepared utilising the conpound and a sterile vehicle, water being
preferred. The conpound, depending on the vehicle and concentrati on used,=x,
can be éither suspended or dissolved in the vehicle. In preparing (5%”
sol utions, the conmpound can be dissolved in water for 20 injection and ™~
filter-sterilised before filling into g suitable vial or anpoule, and
sealg. Advant ageously, adjuvants sucn' as | ocal anaesthetics,

preservatives and buffering agents can be dissolved in the vehicle. To’

enhanee the stabi Iity, t he conposition can be frozen 25 after filling into
the vial andpt ermve G cakBElEn Lo
t hen seal ed i y ag‘ gcf:h?r‘r:ggn %la}fz ¢ Jdée‘?iud.[?l@ﬂ?dggwiﬁn S

supplied to reconstitute the lamdne)methy tanedod (k- d%ﬁ@ﬁf%%ﬁaw 8i ons
compound 1 5 sis '"ﬁﬂi‘dme"ﬁ%’@d”‘“m’“”’Mgﬁ‘”“’”“Z" i E“‘“’“ﬁ’“ﬁﬁ’f et

und i y v
st (ranr)| li- satl E)Pcﬁ'gﬁﬁﬁ‘f“ﬂgm-&%idb rgét'ﬂgd‘ﬁy Hslo‘t 3 gec ?Tq tge
steril i sed5hwlkxpmk dinethylfohydnide dmmybeimlsﬂswmihgis nadded.st&fﬁelne
vehi cl'e. Advi%@ﬂﬁ abBEUENY Fot EURSES, aﬂ&tﬂno“’efid rﬂﬁ)agse%dbé AN heSErhg N

the: at 55°-60° continued for 3 hours. The residue is taken up in
R chloroform (15 mi) and applied to silica gel (200 ml) in a filter.
The product is washed off after the remaining DMF by elution with

10 chloroform (1/2 1), 5% acetonitrile in chloroform (0.8 1), 30%

U -acetonitrile in chloroform (150 m1) and acetonitrile (1 1). Fractions

are combined to give 2.71 g of N,N‘-~dicarbobenzyloxy-2 *-0-acetyl-6-
[(dimethylaminc)methyl enel-4',5 ‘~-didehydrospectinomycin.

CMR (dg-acetone): 180.3, 171.2, 169.8, 157.0, 150.3, 137.9, 129.0,
15 128.2, 95.5, 95.2, 95.1, 94.8, 88.7, 75.3, 67.3, 66.2, 59.9,
' 56.7, 41.0, 31.4, 30.7, 21.2 ppm.

L 7]



composition to facilitate uniformdistribution of the conpound. An

ef f ive quantity of the conpound is enployed. in treatnment. The dosage
of @ conpound for-treatnment. ‘5 depeidfs on many factors which are-well

kno to those skilled'in the art. They.include, for exanple, the route of

adm ni strati tenc A dose—
for h:mans ' Phepiats ﬁd)’04000*%f #era Eséwb%'o%wpgw' 22 @l}ﬂgé g g. L
admi ni st ered 10 parenterally, mydmﬂwﬂ 'e‘l:tslsvedf‘%ﬂhma%%@t&ﬂ"“lmﬂéct i ons -
The fol | owi ng Preapy ‘aaiéﬂﬁoﬁéﬁkﬁﬁ Ea-hééﬂﬁB"-aﬁ(Qﬁh@!hﬁQﬁEﬁémh

Bt ven cahe 8 SRR DsaRe et TBel 6 3 T ) ST oned Aeehs do%ané,é‘

‘the follov nqssmb)staﬁeuaﬁksoh{eERﬁ?i\ methanol [ (208] m1). THeERH is adjusted toBR

?Eg{?f r. _ [ERR wﬂ:ﬁt Eﬂh]methanolic hyd,qggen cﬁﬁo]ride and sgd[imyanobomhydr[im]g |
[ERR] 20 = .ad&&d in portiong E6¥dr 20 min{itdR|wilthRRrequent reafifiitinent to pH
HS- TERRl  ysing 2 nolic hydroger ERIDride~ | After a tdtal &f 2.00 g (31.83

[ ERR] 1| ERR] _ ki . _ _
mole)'_ of sodium cyanoborohydride has been added, the solution is

10 stirred an additfonal - hour " at room temperature; TLC (1:9
~ methanol/chloroform) shows starting material has been consumed. The
solution is concentrated, dﬂ’uted with ethyl acetate (500 m1), O.IN
'sodwm hydroxide (250 m1), 1.0 N NaOH (25 m1) and saturated brine (250
"ml). The organic phase is washed with brine (200 m1 + 100 mi). The ‘<
15 three aqueous phases  are washed_ in sequence with ethyl acetate (2 x
200 ml). Organic extracts are dried over sodium sulfate and
concentrated to yield N,N'-dicarbobenzyl oxy-Z-O - acetyl-6 '-dimethyT-
aminanethy'l)-4 »5 -didehydrospectinomycin as a foam (17.93 g, 89%
yield).

20 CD (CHzOH): [elsz; - 12,000 % 1,100, [els7o + 1,100.
W (C,HsOH): 273 nm (8,800), 377 nm(sh) (63).
PMR (CDC13): 2.13 (3H, s), 2.17 (6H, s), 2.46 (3H, s), 3.05 (3H, s),

- 3.06 (3H, s), 5.05 (4H, d), 5.34 (1H, s), 5.89 (1H, s), 7.26
(10H, d).

25- CMR (CD3COCD3): 20.9, 31.3, 45., 6.1, 57.1, 61.3, 66.1, 67.3, 74.0,
75.4, 93.7, 96.0, 103.1, 128.3, 129.1, 137.9, 157.2, 170.0,
174.9, 183.1 ppm.

‘Preparation 6a: * N,N'-dicarbobenzyloxy-2,0'-acetyl-6 ‘- {dimethyl-
| amincmethy1)-4 ',5 ‘-didehydrospectinomycin
30 N, N ‘-dicarbobenzyl oxy-2 *-0-acetyl-6 '-[ {dimethylamino) methylene]

4',5'-didehydrospectinomycin (57.0 g, 78.7 mmole) ethyl acetate (450
ml) and methanol (105 ml) are mixed. The pH is adjusted to 4, with 2N
hydrochloric acid and sodium cyanoborohydride (7.3 g) added in five

<



55 [ ERR] [ERR] Preparation 1: g:’,
NN'"- di benzyl oxycar bonyl - 2, 6-di - & forggl spectinonycin A5 1 flask, fitteth
with a stirrer and thernometer, is cha¥ged with ethyl acetate (1.33 1) and
- 97% formc 30 acid (255 m). Acetic anhydride (618 m) is added, with dry

i ce/ acetone cooling, so the tenperature _stays,bel ow -40 C. rd dine 9
1) %s sl ow ypoa'aag@ﬁ?%er f"t"ﬁe‘“i’&%ﬁér”&‘tﬁﬂr £re e&b‘o’fﬁadﬁﬁﬁﬂe."% Rp?ypl-f.o# § "g}“g
N-di benzyl oxaie mgardcHIdy¢e NadidQ0 gFters coslghet iandof haididxdmiclj naf lsadfum cyarivowed
to cone to roomt erature,w t tirri pgebei i ' Y, l+abt . ke
solution is l?ﬂrgh-l’@'él@dﬁn ?heeplﬁms Q@f’aﬁé ?1f€r§ %?,a%\%ggwgﬁqwlghﬁﬁ%g' Tt
hydr ochl ori c{1a® detkanolpalt drofoim), shawsrstarting nsateryal 1es deenseensumed.
bi car-bonage {2 75.m)..a ri {201 )¢ i n i G R ok h 0N
of the organf'},e_i(sz%?g?"g v‘ésq:ﬂﬁg ’Sﬂgﬁd( with Zétép (350D'in¥.) i 2441 EAN E.I*&é
N, N - di benzy(15%ycantothe -phasesii separateds spthe juRpRY cPhaseciy exhausies: yith :
201. 6, 161.4,.:181 : ; : d1t® bréak FhelemulTidn.
717 6.3, N (5 BT g SeflygdBis b (MO ) SRty 2 mtm svetas
N, N i benyy Tkt BEAUS, phases. ats Jhapfeshed gn SEQuefice WLEH eyl scetass
acetate N, N ¢ztigbanyyprusy Skeblysolvé, B- (15- &) oamyltsh_petotaiony@a:n'icﬁat_';g_)d,r"fed .
acetic angydiide (ifud Thlratd! | OHR® iufl Tl ratd T W1eRRROORYT VT a
RO filtrate containing N,N -dicarbobenzyloxy-2,0 *-acetyl-6 ‘-(dimethyl-

- aminomethyl)-4*,5 *-didehydrospect inomycin..



Ll

0:5 g) are added to ethyl acetate (50 m) in a 250 m flask and 15 heated
t Bg>overnight. The reaction mixture is diluted with ethyl acetate (500

m )¢/4nd hexane (500 m) and extra(l‘ted with 0.6 hydrochloric acid (3 x
1 1)7 (1 x 0.5.1) then saturated sodi dinybi carbonate (2 x 500 m) and brine
(2 x 500 m). The orgam cs are dried over sodiumsulfate and concentrat@d
to 7.0 g of &_gga_r;a_ti_og_ N, N ‘-dicarbobenzyloxy-2-0 *-acetyl-6 ‘-methyl-

‘N, N - di benzyl oxycar bonyl - 2, 6- p -gﬁ&tq i-nomyci n enol -
acetate. CMg (d% acet o%e) 16%\:15-41,67”}}[1&%8?@2 16 l‘l§5 g‘? 1, 139.9, 137.8,
129.1, 128.4, 128N 'sdicarbobenzydoxy-2-p, '-acetyl- M-@mthyjamésmthzb)-d 6% 2.
o6. 3, 55..5, %]idﬁggap?g @E‘in%m §n0, (12704@ m2s, d:’rtﬁi)@fé)t'f%‘ dissolved N
- di benzyl oxycar di - -for

il dehy i b Recky teoky ERTonidn, (2000 BN e BREhY hotgdide. G180 a5 okl g, 289
t-? aCﬁItW Zmﬁﬁlé Qﬁﬁcsﬁdr@@@'atﬁ%bﬁtt%n peraure) f¢ﬁt6dh6§1€s| Jefftdr §ﬁéﬁ2ﬁﬁ\g at -
etrachl ori an Qi p

The sol uti onel\?/aé tfm 5) @'ﬁtadpgt} uggﬁ}?d'ng W é?@t gH C&é'c?%g'%a.tsa 7"°d%ge"
After 20 m ndiiesolvede iBol 9| mtmitbﬁldﬁhi@h‘dfoﬂw vvlThdn ‘minturef s nel{razatod )
and water (1 h S th
aqueous 50((:I| &%} E*#dorlﬁdgﬁggaam %thg} ?rligﬂld%@ %?‘géd&ﬁgﬁ%:,/@r hggaﬂl} then
sulfate &hd1Y8 acetenitrileishlomfpme & etit@ré)- The first pure substance
N, N~ di benzylgpyed 1308t athed By~ ombining fractions and concentrating to yield

10.03 g of N,N -dicarbobenzyloxy-z-o ~acety1 6 -methylene-4 ',5 '-

didehydrospectinomycin (61% yield). u

CD (CH30H): [6l33, - 26,100 + 2,300, [6lz,o - 44,800 £ 2,300,
15 [8]o4,mm - 10,800 + 2.300. . '

UV (CHsOH): - 204sh (22.500), 231 (6,750) 250sh (5,900), 256sh
(4,900), 293nm (14,650).

PMR (COC13): 2.13 (3H, s), 3.03 (3H, s), 3.06 (3H, s), 5.05 (4H, d),
.84 (IH, 5), 5.61 (IH, @), 5.9 (I, 5), 6.11 (1M, 5), 6.19
20 (1H, s), 7.29p (10H, s).

CMR (CD3COCD3): 20.9, 31.4, 57.2, 60.1, 66.2, 67.4, 7.1, 74.7, 75.6, -
94.0, 96.1, 104.3, 125.3, 128.4, 129.2, 131.1, 1380, 1381, ~
157.6, 166.6, 170.2, 184.0 ppm.

Preparation 7a:. N,N -dicarbobenzy]oxy-z-o ‘-acetyl-6 -methyl ene-"

25 4,5 ‘~didehydrospectinomycin

To the N,N‘-dicarbobenzyloxy-2,0 ‘~acetyl-6 ‘~(dimethylamino-

-_methy]-)-4-',5,'-d1’d.ehydrospect'inbmycin in ethyl acetate/Skellysolve B
prepared in Prepﬁration 6a is added m-chToroperbenzoic acid (15 g).
After stirring the solution for 10 minutes saturated sodium
30 bicarbonate (300 ml) is added with mixing and the phases separated.
The organic layer is washed with brine (250 ml) and then methanol is
added to break the emulsion. The two aqueous fractions are washed in
sequence with ethyl acetate (250 ml) and Skellysolve B (75 ml). The




formyl-2 '-0-acetyl-4 '-,5 '-didehydrospectinonycin. CVR (d6-acetone):
182.4, 173.4, .170.0, 161.6, 161.0, 157.0, 137.6, 129.2, 128.6, 128.2, =i
103.4, 95.7, 93.1, 73.7, 72.1, 67.8 866. 9, 56.1, 55.7, 31.8, 30.6, 21.@@?1/
ppm Preparation 4: NN ‘' - df car bobenzyl oxy-2 =
'-0-acetyl-6-[(dinethyl- am no) nethylene]-4 ',5 '-didehydrospecti nomycin A
sol ution of Npigandcs aarieobemtriyiedy ydrd ed -i-thc sodiumd sul fate- and then concentrated

dehyd ti ' 22,40 . Q1+ : . ' VA e
di ot hyt acet af? (Lot EY e, sdlid 18 41sE0yel) 1u0ER1rdeGRh Sd BhERGhHE 1an
hours at 50- Schrometecraphed i o sildeectl ohiter wele nacked twiaitl olites sintered
?gggeng r% _edhynﬁ%r gwaﬁem)mt@ﬁﬁg L éwva_rre'fséneime(las:Priaeaayt,o%zazc'a\a&sex&;mlﬂrﬁE é/icﬁ!itloﬁﬁlorm
icl S, been cke n i.ter siniere ss_fun e
ixture 1o %l (4 atarsh B adatonteniie Entarosait, (3 DiéarsS. St Aestohdfria J4S
: iter s]}, 33% 1 fdris) eamsu%( JSﬁCwéed:ThSnifﬁﬁiee_sM diters) ..pelrm;tigﬁsbno;w dreucombined! f
iter fractions,are taken, e.fractions ar val ua ) :
acetonitrile FW'EHFB?’@I"SE?H t&nﬁ’%@gr&hgcg Pg gi"ﬁé%'i%? f§" %‘fﬂé@’g‘u’ %‘icarbo—
N, N- di car bobebenzydaxy-2-00-aaetyy+6 Gmpthly reperd [ ,Sd'ril idshydnes pegt énasiycin.
'¢5' -di dehydrospectinonycin and 3.30 g of N,.N-dicarbo- 15 benzyl oxy-2
'-0-acetyl -6-[(di methyl-am no)-methylene]-4 ',5 '-didehydro- spectinonycin

contai ning sone DVF (dinethyl formamide). The latter fraction was
rechranat ogr aphed as above (but using 60 g of silica gel)



to g| ve 2.75 g of pure N N-di car bobenzyl oxy-2'-0- acetyl 6- [ (di met hyl -

affi fip) - met hyl ene] -4' , 5 ' - di dehydr ospecti nomycin. Total yield is. 22.53 20 ¢
(9. ield). [ERR I R( mul |) : 3380, 1750, 1695, 1675sh, 1600, 1555, 1500,

13 1350, 1280, 1240, 1195, 1185, 145, 1110, 1085, 1065, 1025, 1000, 25
960, 770,. 740, 645 [ERR] PMR (CDC13): 2.13 (3H, s), 2.82 (3H, s), 2.89.~

6H, br.s), 5. 1Q,N b H0- 87, (1H, s)™
(7 e Elgh Bréperaéitn 8. Q,N(%Hbeﬁiyl%kycérbbﬁyuzl 0 séety‘i 95.9 g 668)2

. r, 36.

67.3, 30  74.6, 75.4, 88g7'd§1$ ¥ '@éj‘oﬂ-wylsl’%ﬂ; 50"'@8‘ 3, 129.1,
137. ? 138n? 13QT3E31€(57185§3|1%E/T‘& géﬁﬁ 'Blask6988e uipbed é%%ﬁoa%ﬂ?iﬂtiﬁwh (;'
spect rum | che
chrcd: T30, SABENArE serun gary' SNk dTcarobpnd Kyt -y Erpleci e
--gl gangbénzﬂ5k3dmeraospgtt8n¢mthmtmz mgyi Dep mngmg) ésnec}isdsdzl ved in
- di dehydr osp e r r

- 0- acetyl 49&7?'?19gyﬁtﬂaﬁll\g%gﬂl ctg ﬁo‘? C[@ P%@EQ(ES h_ s{ssglé\%ga After
di met hyl f onngeetitng 3¢he 5 SFHU)""Mndtll me &yl fundemi de @nmrsgyn a%t’!QﬁPf(m s0

?déehsaﬁgdﬁgg?.‘?ﬁh%"éﬁ% Bromdbie 501 20mi 0124 RPUTS . addBY 6y OlnjeSBidH thidugh
the serun cap. A TLC probe (1:4 CH4CH: CHC13) shows starting material
10 has been converted to a slightly less polar major product. The
| reaction mixture is poured onto a solution of ethyl acetate (20 ml)
and acetic acid (0.3 ml). After dilution with water (10 ml) and
mixing,  the organic phase is separated and washed with saturated
sodium bicarbonate (15 ml) and saturated brine (10 ml). The aqueous
15 extracts are, in turn, washed with ethyl acetate (20 ml).. Organic
extracts are dried over sodium sulfate and concentrated to a 'foam.
Chromatography on 6.0 g silica in 1:9 acetomtrﬂe-ch'lorofom gives-
(0.32 ¢) purified N,N -d'ibenzy1oxycarbony'l 2 ‘-0-acetyl-4',5 '-di-

dehydro-6 *-n~octyl spectinomycin.

20 CMR (CDsCOCD3): - 183.1, 178.4, 170.0, 157.7, 138.0, 124.1, 128.3,
102.5, 96.0, 93.8, 75.6, 73.4, 67.3, 66.1, 59.7, §7.2, 35.0, 32.4,
31.4, 30.0, 29.8, 29.6, 26.7, 23.2, 20.4, 14.3 ppm.

Mass spectrum (silylated): Me 86 (M), 81, 769, 671, 600, 484,
3%6, 313, 284, 43, 207, 199, 171, 145, 73. N

25 Utilizing a procedure similar to that used 1n Preparation 8 but
substitut'ing the appropriately substituted alky‘! magnesium bromide for
heptyl magnesium bromide there is obtained:

N, N‘-dibenzyloxycarbonyl-2 *-0- acetyl-4°,5 "-didehydro-6 '-ethyl-
spectinomycin.

30_ CMR 183.1, 176.2, 170.0, 151.3, 137.81, 129.0, 128.1, 102.6, 95.9,
93.6, 75.3, 74.2, 67.3, 66.1, 60.0, 57.1, 36.8, 31.3, 20.8, 20.0,
13.6 ppm.



at 55-60 continued for 3 hours. The residue is taken wup in
chloroform (15 m) and applied to silica gel (200 m) in a filter. The
product is washed off after the remaining DMF by elution with 10 chl or of or ﬂ‘T
(/2 1); 5% acetonitrile in chloroform (0.8 1), 30% acetonitrile in
chl orof orm (150 m ) and acetonitrile, é 1) 2% actions are combined to gfve
2. 71\g of N, NNaNC=tibenayloxyeanbonyle? ewqtyé-ﬂséa‘rmﬂynmn%‘ommyl esTt- 4

' - di dehydrjq &Qy&m nonycin. CMR [ERR]: 180.3, 171.2, 169.8, 157.0,
1503 1379,1290 15 128.2, 95.5, 95.2, 95.1, 94.8, 88.7, 75.3,
67.3, 66.2, 59.9, 56.7, 41.0, 31.4, 30.7, 21.2 ppn. 15 Preparation 6:

N,-N -di Carbobmylmﬁy?a?., 076 8et1y0s b, -187.2pt 188-2, 129.2, 128.4, 102.6, 96.1,

A e oyt o J8 5 B8 7D 8 B B2y Bnhm 7 he iy B - 25 2848, 22.7

4',5'-di det§ydr ospetfki%ok3@ pp.20. 00 9, 28.78 nmol e) and nethyl orange 5 (5
ng) are dissolved in nethanol (200 m). . The pHis adjusted to 4 wth 2N
net hanol i ¢ hydrogen chloride and sodj um cyanoborohydrl de is added in

portions over NaH Tﬂ"r‘l’Gf‘éﬂWF#\"W!h‘L?eﬂP'?%‘tﬁfr§enﬂ1‘¥%§‘¥6\:ﬁ§srh‘gb"$wl.¥5pe¢t-
met hanol i c. hydhaggdinchl oride. After a total of 2.00 g (31.83 nmole) of

sodi um cyanobor ohydri de has been added, the solution is 10 stirred an
addi tional hour at room tenperature;. TLC (1:9 )

' CMR 183.1, 176.4, 170.0, 157.9, 138.2, 129.1, 128.7, 102.5, 96.0,

93.8, 75.6, 74.6, 67.3, 66.1, 60.0, §7.2, 35.0, 31.7, 31.4, 26.3,
10 22.8, 20.9, 14.1 ppm. '

N, N*-dibenzyl oxycarbonyl-2 '-0-acetyl-4 *,5 *-didehydro- 6 ‘- n- penty! spect-
inomycin.

CMR 183.1, 176.5, 170.0, 157.8, 138.4, 129.1, 128.3, 102.6, 96.0,
93.7, 75.6, 74.8, 67.3, 66.0, 60.2, 57.1, 35 0, 32.0 31.4, 29.2
15 26.6, 23.0, 20.9, 14.2 ppm.

Another compound of this type is N,N'-dibenzyloxycarbtonyl-
2'-Q~acetyl-4',5'-didehydro-6'-n~-undecylspectinomycin.

£



rret hanol / chl
SO onis

.hy ide (250 m), 1.0 N NaCH (25 m2yand saturated brine (250 m). The

oroforn) shows starting material has been consunmed. The

concéntrated, diluted with ethyl acetate (500 m), QO 1IN sodi um

organi ¢ phase Is washed with brine (200 M + 100 m). The 15 three

h d t 2 200 m
?)?;:gfji EX?W&J gvtg'fﬁqs%%rrw ’{} gkw'lgr}gggo%é@n%ra?ed to yl)el d"-/

"N, N -di car bobenzyl oxy- 2- 0’ - ackpegtimpmygi et hyl -

t hyl) -4 of | d).
A b ol o A il v T
(8,800), 37Epaekinepycs) (fLFm gcDds) dizsqbre(isﬁn s3- prepano} 6r(+12‘.9 m}). 48nq 3H,
s), 3.05 $3'ﬂ’r1§1)l'gr'l§m% g@lesﬁ‘lg ﬁsoﬁd&éﬁ fﬁm soidibAths 5&w1§eé39in(t%"'fo§9

.7.26 (10H, d) :
67.3, 74.0, epyal; pagts 7and phaged fno@SI tqlzeé sac'mgnzafma @3 %quplammm

1.74.9, 183,

45,7 56.1, 57. 66. 1,

okidem Pheptésy itubesaare placed in a Parr bottle carefully and

Nd :\ld eﬁ;/gl?{) E %ﬁiﬁ#oﬁ?ﬁa I%IO_‘a@Cfé Yioufids (SHr"ehiMe 138h "PER) "¥# Diydrogen for 2

'N N - di car bdioersy |

.9 -dy eie*e%g@eeenfymw' n AS@Z:F t%nﬁiﬁg anﬁm}r‘i) éﬁé WZtﬂffé %ehl\éa‘lzéﬁ &)

and met hanol

patylysted gl Fitteredi anst mateni (Go)ned hyfienadded to the

IS adj ust

hydr ochl or i @ddétienahd 3s!6d|h@#r§yaﬁot§§r ohf&ﬂ?—‘%ﬂ?f‘@?e% gnd o gheematographed on

15

silica (6 g). NN -dibenzy]oxycarbony'l-S '-n-octyl spectinomycin
is eluted with 1/2% methanol chloroform (200 mi), 1% (100 m1), 1 1/2%

(150 m1), 2% (200 m1) and 3% (100 ml). The desired fractions are -

found by TLC analysis; the product gives a purple spot when sprayéd
with DNP spray, then sulfuric acid spray and heated. Weight of
product is 0.09 g. -

MR (CDyCOCD): 201.5, 157, 138.1, 129.1, 128.3, 97.5, 9.3, 75.1,

20

74.7; 74.6, 71.8,67.2, 66.4, 65.6, 61.1, 60.1, 57.5, 44.1, 36.1,

32.4, 31.7, 31.4, 30.7, 30.1, 29.8, 25.7, 23.1, 14.3 ppm.

Mass Spectrum (silylated): We = 028 (M'), 913, %01, 837, 823, 793,
745, 624, 611, 539, 493, 449, 359, 91,

Preparation 9a: N,N ‘-dibenzyloxycarbonyl-6 ‘- propyl spectinomycin

25

30

35

A solution of 4°,5'-didehydro-2-0-acetyi-N, N -dibenzyloxy-
carbonyi-6 *-propylspectinomycin (0.70 g) 1is dissolved in
tetrahydrofuran (-1_0 ml) and cooled to -78°. A 1 M solution of Tithium
tri-sec-butylborohydride in tetrahydrofuran (3.0 ml) is added. = After
stirring under nitrogen for 25 min. at -78° the solution. is poured
into ethyl acetate- (10 ml) plus acetic acd (0.2 ml). More ethﬂ
acetate (10 ml), water (1.0 ml) and triethylamine (1.0 ml) are added.
After two hours additional triethylamine (1.0 ml) is added and the
solution is stirred at room temperature for 16 hours. Skellysolve B
(20 m1) and sodium bicarbonate (saturated aqueous solution 15 ml) are
added and phases are separated. The upper phase 1is washed with
aqueous saturated NaCl (15 ml). The organic phase is dried over



portions-over five mnutes with frequent readjustnment to pH of 4 using 2N
hydrochl oric acid. After conpletion of addition of sodiumcyari o-

bor ohydride the pHis held at 4 for % additional 15 mnutes: TLC (1:9
met hanol / chl orof orn) shows starting terial has been consuned. 5 The

| uti [ h ' ith 350 ' di hyd I d 175 d
he ‘phases: sspbium siffatdim fBptentyares Yol an et RS N8 cHiomREodraphed B
and Skel | ysokikida (ge30 (40) mbYdepacked biraiethyd ereuthl anideThe Theo produetusis

phases are bg?? hegi-"tﬂ Sﬁ%‘éﬁ??@n&‘-’itEh%P%eaC?‘sGte.nﬁaqo LB p'drl?thae'lene
Skel I ysol-ve m) and the-Ttotal organics are dried 10 over sodium
sulfate.  TRBlargdelehlorofam: (60 fﬂ)tser‘gﬂf’f@)f%ﬂ"el(&oa i)t 142% Bethatohi g

o  CATRSASAN 11, APEL Vs Saetboar o chigratorn, (10 a0, 2 42
yl)-4', 5" -di I in. I N )
- di car bobenzBethaned_wn @F??‘?'H‘ -(Praﬂ% = éﬁe'—“ﬂt]ha,"ﬁr" E)'ﬂi‘g'éﬁyﬂf%‘pégw rfgr}yci n
N, N - di car bopggneentratidn0 of agirslpréate( dract yhang Noeetowds) -t (68K 3%) of
di dehydrospeBt | Y Ci nr]réll 4%08& Q0 I egtii S d%ﬂssol ved in 5 nethyl ene
chioride (208 ¥ d18R2Y1RRKSATO0BY] <Fo - PRoPY] SRECLTNRRYGif+y 289 nole) and
stirred at room WUenpiziagupeodedureés hpimid ar Atd ethoseansedgnatPreparations 9 or

| 10 9a but substituting the appropriately substituted N,N’-dicarbobenzyl-

s oxy-6 '-alkylspectinomycin analog for N,N-dicarbobenzyloxy-6‘-octyl-

' spectinomycin there is obtained '

—n

S N,N *~dibenzyloxycarbonyl-6 *-ethyl spectinomycin. -

CMR 201.0, 158.2, 138.2, 129.1, 128.4, 97.6, 92.3, 75.2, 74.7, 74.6,
15 71.5, 67.2, 66.2, 65.6, 61.1, 60.2, 57.6, 57.3, 44.1, 38.2, 31.7,
31.4, 18.2, 14.1 ppm.

N,N*-di benzyloxycarbonyl-6 'f n-propyl spectinomycin.
CMR 201.8, 156.7, 138.1, 129.1, 128.3, 97.5, 9.3, 75.1, 74.7, 74.6,
" 71.8, 67.2, 66.4, 65.6, 60.9, 59.9, 5§7.5, 44.1, 35.7, 31.4, 30.8,
20 27.7, 23.0, 14.2 ppm.

N,N -dibenzyloxycarbony1-6 *-n-butyl spectinomycin.

T CMR 201.5, 156.2, 138.2, 129.4, 128.6, 97.7, 92.6, 75.3, 75.1, 74.8,
i ‘72.1, 67.6, 66.7, 66.0, 61.0, 60.0, 57.8, 44.3, 35.3, 31.6, 32.5,
G 32.1, 31.8, 31.2, 30.2, 29.2, 25.6, 23.3, 14.6 ppm.

25 N,N‘'-di benzy'loxycafbonyl-& *-isobut yl spectinomycin.
N, N'-dibenzyloxycarbonyl-6 *-n- pentylspectinomycin.

CMR 202.0, 158.1, 138.2, 129.1, 128.4, 97.6, 92.4, 75.2, 74.6, 74.0,
71.8, 67.2, 66.4, 65.7, 61.1, 60.1, 57.5, 57.3,.44.1, 36.1, 32.3,
31.7, 31.4, 29.7, 25.6, 23.2, 14.3 ppm.



[ERR] for an additional -16 hours the solution is concentrated and then

di | ved in 119 acetonitrile/chloroform The m xture is chronmato-
gr@ed on silica gel (300 g) using the sane solvent (4 liters), then 10
1/ 3%acetonitrile/chloroform (4 liters). The first pure substance el uted

|s obtained by fragt t 3 g of ~
NN 7 di car AW EReY By aiangise T3, Slimghi R bt  shectfnanyetn. 9 © O

di dehydrospectl nonyci n (61% vyiel d) CD [ERR] [ ERR]- - 26,100 [ERR] 2, 300,

(25 500) s tonEepR e 6 e bedtelfenstr el (157550 "

(CDC13): -2.13 (3H s), 3.03 (3H, s), 3.06 (3H, s), 5.05 (4H, d), 5.44 (1H,

s), 5:61 (1Hy @), w-ry H, s) 7. 29pp
on ). ottt Repaiokbsartiony -6 Sy tbngd il spleptngavéhe, =) 7, 20"
75.6, .94.0, 96.1, 104.3, 125.3, 128.4, 129.2, 131.1, 138.0, 138 1 157. 6,
166.6, 170. 2cmé84zo? 0PI e PRER0) of2da, 178/,Ng7: sl g@réobﬁ*aylmfr 279.1,
-acetyl 65 hyl ene- 4

- di dehydrbspect i! 05514?'055-?5@ 809> §Pcly SdiwEnAde §xy442 19 38.25e8348,633.5,

- (di et hyl am no- 31e17hy31),44 2712, 26l Slelppsi| ospectinonycin in ethyl

acet at e/ Skel | ysol ve B prepared *in Preparation 6a is added

m chl or operbenzoic acid (15 g). After stirring the solution for 1.0 minutes
sat urat ed sodi um-30 bi carbonate (300 nl) i's added with mi xi ng and the ¢
phases separ at ed. ' '

3

N,N *~dibenzyloxycarbonyl-6 ‘~undecyl spectinomycin.



THe.___Qrgani c |ayer is-washed wth brine (250 m) and then nethanol is added
to ‘break the emul sion. The two aqueous fractions are washed i n sequence _B
with ethyl acetate (250 ml) and Ske8#ysolve B (75 m). The organi cs are
~conbi ned, dried with sodiumsulfate and then concentrated to a solid. The
solid.is dis iyn chl orof og n a 1 ' chr omat ogr aphed on silica
(1 I ™er wet ﬂéé'-&gﬁ—lr'n all itéer %Bﬁ?gggaégi'g&s‘ggﬁmnel) using chloroform (4
liter), 2% acet onNi} -débenryd oxyeanbosyl~67- h+ actyd spectinomycin  (0.09 g) -is
acetonitrilel r ' , 0 t QAL T | ) and 9
acetonitrile %ﬁ‘?&?s;@'\( é?éat%ﬂtiﬁénl)s &g%/ﬁ'gfeoég{gtnb#nﬁfe;&ndﬁiﬁénﬁe?\t rﬂgfégg%%
yi el d 15.7 g atmosphenesur Batladdun nbiagkn{ 6@ -wg)c dspadded followed by 97% formic

tFJ)enzyl oxy- 8- géciacqoyzil\? @) gﬁt Wtaresﬁ'rrﬁl:)g ct'bélhgw Owoﬁﬁtthégi"ﬂhﬁg Batalyst9is
reparation 8., , N - di oxycar bonyl - -0-acetyl -4', ,
o dehydro- CFitRred PR the dNFH AECORGRREEaters o) RTGl Yacaix, Thacresidus
equi pped Wi t hisa tak@naip ¢nskjO (Bamlrahdaasitifiedagn pH 1.5 with 0.1 N hydrogen
N denydr ospcdlokigR (e ad§T e SERME Y Eredeeldrton to, prepare 2 O
t et r ahydr of ursempld0 MfierCMRcthe isempte miased {125edgyithsHilided. freazeedried to
10 give 0.05 g 6 “n~octylspectinomycin as its dihydrochloride.

(MR  (Dy0, referenced to internal CH3CN): 92.9, 92.6, 91.1, 70.9,
_, 68.8? 65.1, 64.7, 60.6, 58.7, 57.5, 38.2, 33.4, 30.8, 30.1, 29.5,
o 28.5, 28.2, 24.2, 21.5, 12.8 ppm. L

Utilizing a prbcedure- similar to that used in Example 1 but

15 substituting the appropriately substituted protected 6 ‘-alkyls-

pectinomycin for N,N’-dicarbobenzyloxy-6 ‘n-octylspectinomycin, there
is obtained as the dihydrochlorides

. gthylspecti ﬁomyc.i n

CMR 29.8, 29.4, 60.6, 58.6, 57.6, 64.6, 70.7, 65.0, 92.7, 92.7, 91.0,
20 5805, 68.'8’ 35.0’ 16.6’ 12.4 pp“.

‘- n~propyl spectinomycin

CMR 29.8, 29.4, 60.6, 58.6, 57.6, 64.6, 70.9, 64.9, 92.6, 92.6, 91.0,
38,5, 68.7, 32.5, 25.4, 21.0, 12.3 ppm.

6 '~-n-butyl spectinomycin

25 CMR 29.9, 24.4 60.4, 58.5, 57.4, 64.5, 70.7, 64.9, 92.5, 92.5, 90.9,
38.7, 68.7, 32.9, 30.1, 23.1, 20.4, 12.5 ppm.

6'-1 so-butyl spectinomycin

6 ‘-n-pentyl spectinomycin



h | mgnesiun bromde (1.2 m, 2.1 is added by injection through the
ptcap. A TLC probe (1:4 CH3CH 3) shows starting material 10 has
been converted to a sli ghtly | ess poI ar maj or product. The reaction
m xture is poured ontg a s tio thyl et_at (20 m ) and acetic aci
(0.3 m). rzghq’ugpo?]éég ﬁ/étsers 16 ﬁf‘)ia é’ bﬁehorgéa?n F1 -Eah se
i s separated -angg.gsbesls,W3k9,sBovLatasd 25 ozli.om m.caar ber&tpgm( 15 M) and
saturated brine (10 m ). The aqueous 15 extracts are, in turn, washed
with ethyl acetate (20 m). Oganic extracts are dried over sodi um sul fat e
~and concent réa%¢3, 3-d inethpd)- ndutylapenpiaphycion 6.0 g silica in 1:9
acetonl tril e chI oroform gives (0.32 g) purified N,N'-di benzyl oxycar bonyI
'-0-acetyl - '-di - dehydro-6 -n-octyl spectinomycin. 20 CWR
(CD3COCD3) : GIBByQIQpemVBImeth,Wipe@tm@Wc‘ln 138.0, 124.1, 12 8 .3, 102.5,
96.0, 93.8,.75.6, 73.4, 67.3, 66.1, 59.7, 57.2, 35.0, 32.4, 31.4, 30.0,
29.8, 29.6, 26.7,.23.2, 20.4, 14.3 )p Mass - spectrum(sHyIated) M e 856
[ERR]; 842, &/soyclohexylmsshyhspectinenyeids 284, 243, 217, 199, 171, 145, 73
25 ‘Utillzing a procedure simlar to that used in Preparation 8 but

heptyl  maondtRurGbna (epy T Sont Lidhoh?: fa abp i ot Brie B L.
‘-0-acetyl-4',5 38.@,d6By8y B364; c30,- 28p5KCc128. 5prd&.i2;. 2802,C12R.2] 881.5, 12/8. 2
170.0, 151.3, 133#3._1, 1129. 0, 128. 1 102. 6, 95.9,

éooiing the slurry to -78 wunder a nitrogen atnosphere,

5

~ 6 *-n-undecyl spectinomycin

10 CMR ' 60.5, 58.6, 57.5, 64.9, 70.9, 65.2, 9%.7, 92.8, 91.2, 38.8, 68.8,
33.4, 30.9, 28.4, 28.8, 28.8, 28.8, 28.8, 28.8, 28.8, 24.4, 21.5,
12.8, 30.2, 24.6 ppm,



93.6, 75.3, 74.2, 67.3, 66.1, 60.0, 57.1, 36.8, 31.3, 20.8, 20.0, 13.6 ppn.
20" NN ' - di benzyl oxycar bonyl -2' -O acetyl-4',S ' -di dehydro-6 -n-propyl spectx
~ihomyci n. CVMR 183.3, 176.5, 170.1, 157. 2, 138.2, 129.2, 128.4, A
102.6, 96.1, 93.8, 75.6, 74.6, 674&‘662 60. 1, 573 34.8, 32.2, 28.8+—
22 7, -5 20.9, 13.9 Pp. NN - dlbenzyloxycarbonyl

'-0- ér:et | - 4 Exampled@hydr o- 6' - A- "DirtPy P pYispect 1aonyejRi smlfa:m '183.1, 176.4,
170. 0, 1579 138N2, , 2. i 64167
5001 s00 oy :ﬁég d1$gﬁ&?ox§&%oﬁglw rﬁgcﬂﬁsgec@ﬁmﬁyc - 6(2 %9, 19) 18

N, N ' -di benzy%&%’a‘f%nw Eetbaﬂﬂat)(ll 2 "57 iﬂ%leﬁ%?’ﬁe% “H%ﬁn@yl"@ﬁ'@&?"
I9g0r7ryCI7g 60V7Rgfﬂrﬁo% eré~764>gna7dﬁ(ggob1a?ci7(ﬁ.391§§ 4s3a'12&%d1501m§&e6 "%@?’;‘12“'%0
26.6, 23.0, 526‘5’ @432'*‘ OAKHS‘E héri"Eg%d{?ﬁ g?e t$Rta1yshdsi 5‘219"9"9" and" the

NN - di benzyl ofjiarabenid concentrated at high vacuum. The residue is taken up in
2" --acetyl 4 H‘z‘:ﬁ -(% eﬂy%g ac1d9f &d ¥r¥ SlpﬁCS&&%%Cllly'Hrogen sulfate. (3.5 ml).
. " The sample is freeze-dried and then recrystallized from acetone:water

to give 0.87 g 6.'-n-propylspectinomycin sulfate pentahydrate.

10 CMR (D 0, referenced to internal CH3CN):
118.07 92.67, 91.24, 91.06, 70.73, 68.94 65.01, 64.74, 60.78,
59.15, 57.69, 38.77, 32.83, 30.35, 29.77, 25.78, 21.18 and 12.45

ppm.



'-Preg; ation 9: N, N '-dibenzyloxycarbonyl—6 '-octyl - spectinonycin.
iy car bobenzyl oxy-2 ' -O acetyl-4 ', 5 -didehydro-6 -n-octyl -
nanycin (0.32 g)-is dlssolved in 2-propanol (12.0 m) .and 5
triethylamne (0.12 m) is added. The solution is divided into four equal
parts and placed in test tubes each containing 30 ng of platinum oxide.
The test tubes are placed in a Parr bottle carefully and allowed to shakeud
at 20 pounds per square inch (psi) of hydrog  for 2 hours. The catal yst .-
- is filtered and water (0.7 nm) is added to 10 conbined filtrates.
~ After standing 16 hours the filtrate is heated an additional 3/4 hours at
65, concentrated and chromat ographed on silica (6 g). NN
' - di benzyl oxycar bonyl -6 '-n-octyl spectinonycin is eluted with 1/ 2% net hanol
chloroform (200 m), 1% (100 m), 1 1/2% (150 nl), 2% (200 m ) -and 3%-(100
m). The desired fractions are 15 - found by TLC anal RSis; the product
gi ves a purple spot when spmayeg W h DNP Rpray, th sulfurlc aci d spray
~and heated. - Weight of proddgt : (CD3 ): 201.5, 157,
0 138.1,- 129.1, 128.3, 97.5,93. : §4.6, (1.8,67.2, 66.4, 65.6,
.61.1, 60.1, 57.5, 44.1, 36. 15~ ' : 1. 7 81 4, 30.7, 30.1, 29.8,
25.7, 23.1, 14.3 ppn. Mass
901 '837,. 823, 793, 745, 6By

R',
R's &
I

II1



Preparati on 9a: N, N ' - di benzyl oxycarbonyl -6 ' - propyl specti nonmycin -
solution of 4',5 '-didehydro-2-0-acetyl-N N '-dibenzyl oxy- . 25 é?f
car bonyl - 6' - propyl specti nonmyci n (0.70 g) is dissolved in
tetrahydrofuran (10 m) and cooled to [ERR]. A 1 Msolution of |ithium
tri-sec-butyl borohydride in tetrahydrofuran (3.0 m) is added. After
stiq¥ ng under nitrogen for 25 min. at -7gthe solution is poured into
ethyl acetate (10 m) plus acetic acd (0.2 ). More ethyl 30 acetate
(10 M), water (1.0 m) and triethylamine (1.0 m) are added. After two
hours additional triethylamne (1.0 m) is added and the-solution is
.stirred at roomtenperature for 16 hours. Skellysolve B (20 m) and sodi um
bi carbonate (saturated agueous solution 15 m) are added and phases are
separ at ed. The upper phase is washed with 35 aqueoRSs saturated Nadl (15
nm). . The organic phasegég dried over spdi um sul gt e and concentrated
to an oil. This is chromatsgraphe® on silicg gel  (40;#), packed in
met hyl ene chl ori de. The,pﬁ~duct§is el i t hyl ene chl ori de
(50  m), 1:1 methyRege NGO e m ), chloroform (50
M), 1/2%methanol in 5 chlor ' 100 1P met hanol in chl oroform
(100 M., 2 1/2% et hanol in ¢hl orof iy 5% met hanol in
chl orof orm (200 nl). ConcentB;dt Meg o1 ) fractions gives 0.45 g
(68.3% of N, N -di benzyl oxycarbon I-6'-ﬁrooﬁls ecti nonyci n.

: : 10

>V

g

1-)'




bTo¢i ng procedures simlar to those used in Preparations 9 or 10 9a but

peJtuting the appropriately substituted N, N -di carbobenzyl - oxy-6

yl spectinonycin "analog for N, N-dicarbobenzyl oxy-6'-octyl -

spectinonycin there i s obtained

N, N - di benzyl oxycar bonyl -6' - et hyl specti nonycin. CMR 201.0, 158.2, 138.2, .-

129.1, 128.4, 97.6, 92.3,. 75.2, 74.7, 746, 15 71.5, 67.2, 66.2, 65. 6

61.1, 60.2,. 57.6, 57.3, 44.1, 38.2,°31;7, 31.4, 18.2, 14.1. ppn.

N, N - di benzyl oxycar bonyl - 6-' n- propyl spectid®onycin. CVR 201.8, 156.7,

138.1, 129.1, 128.3, 97.5, 92.3, 75.1, 74.7, 74.6, 71.8, 67.2, 66.4, 65.6,

60.9, 59.9, 57.5, 44.1, 35.7, 31.4, 30.8, 20 . 27.7, 23.0, 14.2 ppm

N, N - di benzyl oxycar bonyl -6' - n- butyl specti nonycin. CVR 201.5, 156.2, 138.2,

129.4, 128.6, 97.7, 92.6, 75.3, 75.1, 74.8, 72.1., 67.6, 66.7;, 66.0, 61.0,

60.0, 57.8, 44.3, 35.3, 31.6, 32.5, 32.1, 31.8, 31.2, 30.2, 29.2, 25.6, '

23.3, 14.6 ppm 25 N,N'-dibenzyl;xyqarbonyljﬁ'-isobutylspectinonycin:

N, N' - di benzyl oxycar bonyl -B'» n- pefig yifspectin cin. CWR 202.0, 158.1, 138.2,

129.1,- 128.4, 97.6, 92.4, IW 1.8, 67.2,

- 60.1, 57.5, 57.3,. 44.1,!8&.&, } R
ppm | *

66.4, 65.7, 61.1,
6, 23.2, 14.3
2

B~
Rs ﬁ’ A ]
. R <
R'; §'17e OR1°0
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N, N - di benzyl oxycar bonyl -6' - (3, 3-di net hyl ) - n- but yl specti nonyci n.

* NN -di benzyl oxycar bonyl - 6' - cycl opent enyl specti nonyci n. NN 44f;
t -di benzyl oxycar bonyl -6 ' -cycl ohexyl net hyl 'specti nomycin. CVR 202.0, ”
157.5, 138.0, 129.1, 178.3, 97.5, 92.3, 75.1, 74.7, 72.1, 67.2, 66.4, 65.6,
60.9, 60.7, 57.5, 57.3, 44.1, 38.2, 33.8, 33.5, 31.7, 31.4, 27.2, 26.9,
ppnsN, N -di benzyl oxycarbonyl -6 '-undecyl specti nonycin. Exanpl.e 1:

6' -n-octyl spectinanycin N, N -di benzyl oxycar bonyl -6' - n-octyl specti nonycin
(0.09 g) is dissolved in nethanol (7.30m ) and stirred under a nitrogen
at nosphere. Palladiun black (60 ng) is added followed by 97% formc 5

acid (0.45 mM). After stirring well for 40 mnutes the-catalyst. is
filtered and the filtate i's concentrated at high vacuum The residue is
taken up in H20 (8 m) and acidified to pH 1.5 with 0.1 N hydrogen chloride
(635 mM). The sanple is freeze-dried toRprepare a CWR sanple. After CWVR
‘the 'sanpl e was diluted with H20gang freezeglried to 10 give QHQS g 6
'fn-octylspectinonycin&h;its didayetochl or ife. ([ERWN/referenced to
internal CH3CN): 92.9_ 9N e9¥ -8 Q4T \60. 6, 58.7,

57.5, 38.2, 33.4, 30.8R'30. .5, 8.5, 48. 2, 1.5, GCHs8 ppn.
Utilizing a procedure sinmng { used|in Exapple 1 but
v Rq
R's R'y

VII



pe xfhomycin for N N -

60. 6,
35.0
58.6
21. 0,
57.4
20. 4

stituting

- é”?
--‘o.bt i‘ned as the

6, 57.6, 64.6,

58.
16.

57.
12.

12.

6, 12.4 ppm 6'-n-
6, 64.6, 70.9, 64.9, 92.6, 92.6
spectlnony0|§EhEME

3 ppm 6

m 6

the appropriately
dicarbobenzyloxy-6

substituted protected 6'-alkyls-
"n-octyl spectinonycin, there is

di hydrochl oride: 6 '-ethyl .spectinomycin CVR 29.8, 29.4,
70.7, 65.0, 92.7, 92.7, 91.0, 20

'-n-butyl

-i so-

but yl

spectinonycin 6'-n-

58.5, 68.8,

propyl spectlnggy0|n CVMR 29.8, 29.4, 60.6,
0, 385, 68.7, 32.5, 25.4,

29.9, 24.4 60.4, 58.5,

pentyl

.64.5, 70.7, 64.9, 92.5, 92.5,-90.9, 38.7, 68.7, 32..9, 30.1, 23.1,:
S pp

spectlnony0|n

;)

CMR 29.8, 29.3 60.6, 58.6, 57.7, 64.7, 71.0, 65 0, 92.7, 92.7, 91.1,. 38.6,
68.8, 32.9, 30.1, 23.2, 21.0, 20.8, 12.5 ppn.
-cyclopentylnethyl spectlnonyC|

specti

nonyci

n 6

-(3, 3- dlnethyl) n- butyI

nob5

6'~cycl ohexyl met hyl specti nonycin CVR 30.1, 29.5 60.6, 58.6, 57.5, 64 7,

70.9, 65.1, 92.6, 92.6,R9l.1,

28.2, 24.2, -21.5 12.8

. .,-
R'3

N\

38. 2,

R,68. 8. QR'34 30.7, 28.5, 28.5, 28.2,




ppm 6'-n-undecyl spectinonycin 10 CVMR 60.5, 58.6, 57.5, 64.9, 70.9, 65.
.97.7, 92.8, 91.2, 38.8, 68.8, 33.4,. 30.9, 28.4, 28.8, 28.8, 28.8, 28.8,
28.8, 28.8,. 24.4, 21.5, 12.8, 30.2, 24.6 ppm Exanpl e 2

6' - n-propyl specti nonycin sulfate

N, N -.di benzyl oxycar bonyl - 6' - n-oct yl specti nonyci n (2.20 g) s dissolved
in methanol (100 m) and stirred under a nitrogen atnosphere. Palladi um
black (1.39 g) is added foll owed by 97%3%nnic 5 acid (4.3 m). After:
stirring well the catalyst is filtered and the filtrate is concentrated at
hi gh 'vacuum The-residue is taken up in HzO (10 ml) and acidified with 1 M
aqueous hydrogen sul fate. 13.5 m). The sanple is freeze-dried and then

recrystallized fron1acetoRez@atergtqhgive 0.& 9 6'-n-propyl spe € monycin

sul fate pentahydrate. 10 CVR) [ ERRJreferenc t8 internal [ERg): 118.07,
-92.67, 91.24, 91.06, 70.7%516 O], L . (2 , §€ﬁ69,
, 4 : 3

38. 77, 32.83, 30.35, 29.7

[

o)

I11



28 [ ERR]

29 [ERR]

30 [ ERR]

33

31 Scheme 1 [ERR]
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32 [ ERR]

it

33 [ERR] 34 Schere || [ ERR] 35 [ ERR]

34
- Scheme 11

Step 1

R's R'=.7

Step 2

36
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A compound having the formula [ERR] wherein Ris
. R' is a straight, cyclic or branched chain al kyl
systen1and t he | ongest 5 extension of any branch or cyclic systemin R has.
1 to 4 carbon atons; [ERR] through [ERR] are independently selected from
hydrogen, |ower al kyl, |ower alkenyl and | ower alkynyl; A is oxygen -
or-sulfur; and B and [ERR] are indep- endggtly sel ected from hydrogen, -
hydr oxy, al koxy, |ower 10 al kenyl oxy, thio, |lower alkylthio and | ower - --
al kenyl thio; a hydrated formthereof; or a pharnaceutically acceptable salt
‘of the conpound or hydrated formthereof. 2. A. conmpound according to
claim1, wherein [ERR] is Cl118 al kyl. 15 3. A conpound according to
claiml1 or claim 2, mhereinHone of [ERR] and [ERR] and one-.of _[EERR] and

[ ERR] are hydrogen. 4. A conpound according to any precedlng cla|n1

VIII
/
Step 3
v
CHa "
VII L
.
1) DMF
Step 4 : DMF acetal

2) CHsOH or water




wherein [ERR] are hydrogen and R' is 20 ethyl, n-propyl or n-butyl. 5.
*_A“conpound according to any preceding claim whereln B and [ERR] are eac@k.p
hydroxy. 6. 6' - Et hyl spectinonycin or its dihydrochl oride. 38 7.
-n- Propyl specti nonycin or its dihydrochloride or sul phate. 8.
-n-Butyl spectinonmycin or its dihydroch] oride. 9.
' -4.sobut yl spectinonycin or its dihydrocfl oride. 5 10.
-n Pent yl spectinonycin or its dihydrochloride. 11.
- (3, 3-Di net hyl butyl ) specti nonycin or its d|hydrochlor|de 12.
-n Cctyl spectinonycin or its di hydrochl oride. 13.
- Cycl opent yl net hyl specti nonmycin or its 10 di hydrochl ori de. 14.
- Cycl ohexyl met hyl specti-nonycin or its dihydro- chloride. 15-~
' -n- Undecyl spectinonycin or its dlhydrochlorlde 16. A conpound of the

ormul a [ ERR] R*
R3;\°

—hcncncnc»cncnlcnc»_cn_

Vi

/\Rs. ® 0RO

-/ R's R'z



15 wherein ], A, B and [ERR] are as definﬁg_Lg_anyppLeeedfﬁg‘clain1 and
[ERR} are pendently selected fromlower alkyl, |ower al ker\ﬂg, | ower
I

al kynyl an bl ocki ng group which is 20 aralk mlrl“““mi enat ed

al koxycar bonyl or al koxy- carbonyl, with the pw [ ERR] and
[ ERR] and one of [ERR] and [ERR] are bl ogking grouUS.‘i?f A compound
according to claim 16, wherein R and [ERR] are each hydrogen and R,-and‘R

-are each carbotlkarMsoxy. 25 18. o

N, N - Di car bobepnzyT oxy; 6 - met hylspecti nonyci 19.

N, N - Di car bobe zy|oxyé6°9%?§§¥§p§8§FHSn§%Fn%92&?13

N, N - Di car bobenzyl oxy-6' - n- propyl specti nonyci n. .39 21

NN - Di car bobenzyl oxy-6' - n-pentyl specti nonyci n.gs22. L
N, N - Di car bobenzyl oxy-6' - n-octyl specti nonycin., 23. o
N, N - Di car bobenzykoxy-6' - n- undecyl spBcti nonycffz. 24.

N, N - Di car bobenzy 6Ny Bey \n. 5 25. A conpound of the

- formul a [ ERR] whepg?
o 1

wherein R is hydrogen or lower alkyl; RY is a straight,
cyclic or branched chain alkyl system and the longest

5 extension of any branch or cyclic system in R has 1 to
4 carbon atoms; R1 through R9 are independently selected
from hydrogen, lower alkyl, lower alkenyl and lower

. alkynyl; A is oxygen or sulfur; and B and B; are indep-
endently selected from hydrogen, hydroxy, alkoxy, lower

10 alkenyloxy, thio, lower alkylthio and lower alkenylthio;
a hjdrated form thereof; or a pharmaceutically.acéeptable
salt of the compound or hydrated form thereof.

2. A compound according to claim 1, wherein R" is
c1-18 alkyl.

15 3. A compound according to claim 1 or claim 2,
wherein one of R, and R, and one of’R6 and R, are
hydrogen.

4. - A compound according to any preceding claim,
wherein R, R;, R;, Ry and Ry are hydrogen and R" is

20 ethyl, n-propyl or n-butyl.. '

5. A compbund according to any preceding claim,
wherein B and'Bl are each hydroxy. . _
6. 6'=Ethylspectinomycin or its dihydrochloride.

</

W



‘defi-ned in any of claims 1 to 5; R is straight, cyclicor—branched chai
alkyl; [ERR] are as 10 defined in claim 16 or_cl aj ERR] is aé?kj)
- 26. A conpound as clainmed in claim 25, wher !m HHD* ned for R

~any .of- clainms 1, 2 and 4. 27. N, N -Di carbob tyl-4",5 -

di dehydro-6' -et hyl specti nonycin. 15 298 L

NN «Di car bobenzyl oxy-2' - O acetyl -4',5' - dldehydro 6' -n- ropylsgectlnonyC|n
29. N, N - Di caf-bobe?yInrBEGRY ksneek inomyctn . OﬁlﬁEﬁy@%gYGIOCh oride

-n- butylspectlwgmgaybhégg N, N - Di car bobenzyl oxy-2'-O acetyl-4",5 '- 20

di dehydro-6'-n entylspectlno o031, ,
N, N - EXCarbobeﬁgylox _anggﬁigl eqﬁ%QQWY?ﬁ%é%§d+5§Gdimyﬁf?ﬁPéﬁﬁéanonycin
32. NN - Drxuiwben3w4mabﬁhty13§§ﬁﬁ&néhyéﬁn or its dihydrochloride.

o e e AL 6 SR ipdke flomidin of| HLECETRAALCRIEARGLND 2

conpound accor reacting a co of the
formul a [Eﬂql. 6'-(3 3-Dimethy1buty1)spectlnomy01n or its

dihydrochloride.

12, 6'-n-Octylspectinomycin or its dihydrochloride.

13, 6’—Cyclopentylméthylspectinomycin or its

5 10 dihydrochloride.
14, 6'-Cyclohexylmethy1spectinomycin or its dihydro-
chloride. : _

Y 15, 6 '-n-Undecylspectinomycin or its dihydrochloride.
16, A compound of the formula

15 II

wherein R, Rl' R4; R5, RS’ Rg, R", A, B and B1 are as
defined in any preceding claim; and Rj, R}, R{ and Rj

- ‘are independently selected from lower alkyl, lower
& alkenyl, lower alkanl and a blocking group which is

20 aralkoxycarbonyl, halogenated alkoxycarbonyl or alkoxy-
E o carbonyl, with the proviso that one of Ré and Ré and

one of RE and'R§ are blocking groups.
17, A compound according to claim 16, wherein Ré and
Ré are each Hydrogen and Ré and R% are each carbcbenzyloxy.
25 18, N,N'-Dicarbobenzyloxy-~6'-methylspectinomycin.

19, N,N'-Dicarbobenzyloxy-6'-ethylspectinomycin.

20, N,N'-Dicarbobenzyloxy-6'-n-propylspectinomycin.



hal i . 34. A process for preparing a conpound accordin claim
16, in which R and R as defined in claim \“‘““‘ u |ch .
conprises reducing a conpound according to clai ct of a
process according to claim33. 35. A prmﬁe;f or;p¥bpaalpg 2lgogpggngr:;
according to 10 aim b an as def]ne - .
claim 26, which %%npr |N;_'es gﬁepr%m?l?ﬁ@ﬁa u’ﬁﬁpﬁ’é'ﬁ%#ﬂl’ﬁﬁt%ﬁ%yaﬁ-ﬁ] 16 or
the product of a2%rocd&N adlﬁm&hh@emle@:yﬁ-Gﬂrn%cﬁﬁlspe?ﬂéﬁbmﬁr&ﬁegg' gg'
0
. conposi tion “h'Qﬂicomﬁ"N*ﬁb @%%gr ‘rﬁL&ﬁh$%¥%ﬁpec hOhySih®

I n associ ation mnth a ph 'si 0 I ca t abl'é ‘exc
; 24. NP -Dicéibobenzyloxy—s'-cyclohexylspectinomycin.

5 25 = A compound of the formula

mheregn the variables are as defined in clainlg§fmeLh.an—a+kyTﬁﬁgnesigqy

111 .

. 0“100
Rls Rl7 . .

wherein R, Ry» R4, RS' RS' Ry, A, B and B, are as
defined in any of claims 1 to 5; R' is straight, cyclic
or branched chain alkyl; R2, R3, R6 and- R7 are as:
10 defined in claim 16 or claim 17; and R10 is acyl.
26, A compound as claimed in claim 25, wherein R' is
as defined for R" in any of claims 1, 2 and 4.
. 27.  N,N'-Dicarbobenzyloxy-2'-O-acetyl-4',5'-
didehydro-6'-ethylspectinomycin.
15 28, N N'-Dicarbobenzyloxy—z'-O-acetyl-4' 5t~
i didehydro-G'-n—propylspect1nomyc1n.
29. N N'-Dicarbobenzyloxy-Z'-0—acety1-4' 5'-
didehydro—G‘-n-butylspectinomyc1n.
~ 30. N N'-Dicarbobenzyloxy-z'-O—acety1-4' 51~
20*5didehydro-G'-n—pentylspectinomycin. '
31, N N'-Dicarbobenzyloxy-Z'-0-acetyl—4' 5' )
didehydro—G'-n—octylspectinomyc1n.
32. N, N'-Dicarbobenzyloxy-Z'-0-acety1—4' 5'-
didehydro-G‘-n—undecylspectinomycin.
25" 33. A process for preparing a compound according to
claim 25, which comprises reacting a compound of the
formula



wherein the variables are as defined in claim 25, with
an alkylmagnesium halide..
~ 34, A process for preparing a compound according to
| 5 claim 16, but in which R" and R' as defined in claim 25
or claim 26, which camprises-feducing a compound
according to claim 25 or the product of a process
according to claim 33, '
35, A process for preparing a compound according to
10 claim 1, but in which R" and R' as defined in claim 25
or claim 26, which comprises deprotecting a compound
according to claim 16 or: the product of a process
according to claim 34.
F6r—A—cempound—or—preecess—substantially—as—hexrein-
15 -desczibad. .
Kv/. 3#9 A pharmaceutical composition which comprises a
compound according to any of claims 1 to 15 in association
with a physiologically acceptable excipient.’

7l




