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1. Field of the Invention

The invention relates to a novel method for
producing [4S-~{4alpha,l2aalpha)]-4-(dimethylamino)-7-
(substituted)-9-[[ (substituted amino)substitutedj-
amino}-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12, 12a-te~
trahydroxy-1,1l-dioxo-2-naphthacenecarboxamides, herein
after called 7-(substituted)-9-[(substituted glycyl) -~
amido]-6-demethyl-6-deoxytetracyclines, whlch are
useful as antibiotic agents.

The invention also relates to making novel,
straight or branched 9-[ (haloacyl)amido]-7-(substitu-
ted) -6-demethyl-6-deoxytetracycline intermediates,
which are useful for making the novel compounds of the
present invention.

SUMMARY OF THE I NTION

This invention is concerned with a novel
method for producing 7-(substituted)-9-[ (substituted
glycyl)amido])-6-demethyl-6~deoxytetracyclines,
represented by formula I:

_—_
eet Has Been ch\aced

M



(sybstituted)-9- ((substituted am no) substituted]- amno]-1,4,4a,5,5a,6,
11; 12a- oct ahydro-3, 10, 12, 12a-te- trahydroxy-1, _
11- di oxo- 2- napht hacenecar boxam des, herein after called
7+(gubstituted)-9-((substituted glycyl)-

anlno] G- denet hyl - 6- deoxytetracyclines, which are useful as antibiotic

agent s. ’1‘111sSheet'|HneBeda\Re,n§ok¢pn also relates to nmaking n RIS ﬁg@ly@lstBEﬂN
branched 9-. m yWO] -i7-(substitu- ted) REPLACED

- 6- denet hyl - | i e intermediateS, which ard—asefat—for naki ng
t he novel conpounds o present invention. SUMVARY OF THE
| NVENTI ON This invention is concerned with.a novel nethod for

producing 7- (substituted) -9- ((substi.tuted
glycyl)anlno] 6- denet hyl - 6- deoxytetracyclines, represented by formula I:

3 X N(CH3)
5 5
- OH
10
{ |
wherein:
1S 2
X is selected from amino, -NRIR , Oor halogen:; the
halcgen is selected from bromine, chlorine, fluorine
and iodine;
_ 152 . |
and when X = -NR and R™ = hydrogen,
20 R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l-methylpropyl, 2-methy1pr9py1 or 1,1-dimethylethyl;

and when Rl = methyl or ethyl,
R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:;

25 " and when R1 = n-propyl,
R? = n-propyl, l-methylethyl, n-butyl, 1-ﬁethy1propy1
or 2-methylpropyl:

and when R1 = l-methylethyl,

R2 = n-butyl, l-methylpropyl or 2-methylpropyl:

and when R; = n-butyl,

30 : _ . :
R? = n-butyl, l-methylpropyl or 2-methylpropyl:;

and when Rl = l-methylpropyl,
R?.= 2-methylpropyl:

R is selected from R*(cH) CO~, n = 0-4,
35 agd wvhen n = 0O,

R® is selected from a—amino(cl-c4)alky1 group [selected
from o-aminomethyl, «-aminoethyl, ec—aminopropyl,
e~-aminobutyl and the enantiomers of said

a~amino(c1-c4)alkyl_group]; a-aralkylamino group



[érr] * wherein: 15 X is selected from ani no,

-NR[err]R[err] or hal ogen; the hal ogen is selected from brom ne,

chl ori ne, FTuori ne and i odi ne; and when X =

“NRF er 1] R emishaiesBeiebiaceq Ny dr 0gen, R[errrf—m

n- propyl | butyl | - met hyl pr I

or 1,1-di metHuI H II 17 and when Rlerr] = meth ITHISS-!{Eﬁg

R[err] = net propyl 1- met hyl et™/f, n-buty, REPLACED
nethylpropyl or 2- nethylpropyl ' and when R err] = n-propyl,

[(selected from phenylglycyl and the enantiomers of said
a—-aralkylamino group]:

and when n = 1-4,

R? is selected from amino; monosubstituted amino group

'[selected from straight or branched (cl-cs)alkyl

(substitution selected from methyl, ethyl, n-propyl,
l-methylethyl, n~butyl, l-methylpropyl, 2-methylpropyl,
1,1~dimethylethyl, n-pentyl, 2-methylbutyl,

10 1,1~dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, 1l-methylpentyl, 1,1-dimethylbutyl,
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3~dimethybutyl and 1-methyl-2-ethylpropyl),
cyclopropylamino, cyclobutylamino, benzylamino and

15 phenylamino]; disubstituted amino group [selected from
dimethylamino, diethylamino, methyl (butyl)amino,
ethyl (1-methylethyl)amino, monomethylbenzylaﬁino,
aziridinyl, azetidinyl, pyrrolidinyl,
2~-methylpyrrolidinyl, piperidinyl, morpholinyl,

20 imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) and
4~(1,2,4~-triazolyl)}: carboxy(cz-c4)a1ky1amino group
[selected from aminoacetic acid, e-aminopropionic acid
and the enantiomers of said carboxy(cz-c4)alkylamino
group]:; which method comprises reacting a haloacyl

25 halide compound of the formula:
0

wherein when n = 0,
Y is straight or branched a-halo(C,~C,)alkyl group
[selected from bromomethyl, chloromethyl, iodomethyl,
a-bromoethyl, a-chloroethyl, a-bromobutyl and

35 a~chloro-isobutyl];
and when n = 1-4,



v, Rﬁerr}-——n~ppgpyLr_l_nethylethyl n-butyl, |-nmethyl propyl

or 2- nethyl ed L and when R[err] = 1- nethylethyl

Rlerr] =n-b pyI or 2-met hyl propyl ; ——and-uhen

Rerr]= n- but ,” R[err] = n-butyl, |- et hy| FFOHSFERE HAS BEEN

2‘”Ethy|pr0p and when Rierr] = 1-net hyi propylSEr-ACED
err] = 2- nEthY'DFODyI Ris selgcted froan[err](CH)[err]Co-

n = 0- and when n =0, Rlerr] is selected from

[err] anrno(C[er] C[err])alkyl group selected from

[ err]-am nonet hyly Y, er

 sobut | ang B en#ﬁqﬁﬂ‘#seiéﬁéédﬁﬂhﬁ?qﬂﬁﬂxné HIMIA; iodine

[err] am no( ] er @nduqninald Qrérirengesplfonate k@ Rethyiswifrnate or

trifluoromethylsulfonate;

5 and Q is halogen [selected from bromine, chlorine,
fluorine and iodine] with a 9-amino-7-(substituted)-6-
demethyl~6-deoxytetracycline compound of the formula:

10
i
15

OH 0 OH 0 0

wherein X is as defined hereinabove or the pharmacolo-
20 gically acceptable organic and inorganic salts thereof

to obtain a 9-{(haloacyl)amido]~7-(substituted)~-6-de=~

methyl-6-deoxytetracycline intermediate of the formula:

25

30 Y-(CH,),

wherein X, Y and n are as defined hereinabove or the
35 organic or inorganic salts thereof and reacting the

intermediate, 9-{(haloacyl)amido]~7-(substituted)-6-

- demethyl-6-deoxytetracycline or the pharmacologically

“acceptable organic and inorganic salts thereof, with a



se| ect-ed fron1a|pha-aninobenzy| and the enantioners of said

[eTr]-draIkylanine—g%eupr———‘“’—j and when n = 1-4, : Rlerr] is
sel ected from am no; osuhshiut €d am no group sel ected from
strai ght or br dhjsShett LRr SR sl err]) al kyl SR EaR$ct ed
from methyl, eth H , 1- met hyl et hyl > R- Bt

1- met hyl propyl, S 1, 1- di net etRr——h—pentyH—
2-net hyl butyl, 10 1, 1-di met hyl pr opyl ,=52; 2- di net hyl pr opyl ,

3- et hyl butyl , n- hexyl, 1-nmethyl pentyl, 1,1-di nethyl butyl,

i 12*3 g: gt %lbg'tj;lyl éﬁélﬁ@i@eywifwa; ,radﬁb'm"x‘lérei’?:y%? ob% 0% ani no,
cycl obutyl am no, aéﬁg.hfba”hlé(i'ed@db&_re, to ohthinylai-nsubsi stirsed) #9ed
et hyl (but y1 ) ani ng (SabstiButed, ghyoyy BN IR ke ffl 10  dbbkPeet ra-
rzmx{rﬁt |r§/| Pfglzlylj ;’m'yuainie compounda aiccictidiyig ti';zeﬁdmuil,a I pyr rehedenganic
2o v ol gl g e lda] B0 el

car boxy( C2- C4) al kyl ani no gr@éﬂs novel meﬁkﬂ@nﬁ%&?ﬂrQFﬁ%ﬁﬁ?ﬁﬁcé?%c°§cid,
err]-amno ; - ' ;

Lo b o B e e - o
reacting a hal oacPLYsyl)ami °]h£7d&@%ﬁdfﬁf?xm If%?ﬁﬁpe fgrﬁge

1o pharmacologically acceptable organic and inorganic
salts. The novel method permits these compounds to be
prepared in two reactions. The first reaction results
in the formation of a common intermediate, 9-[(halo-
acyl)amido]-7-(substituted)-6-demethyl-6-deoxytetra-

15 cycline or the pharmacologically acceptable organic and
inorganic salts thereof. The second reaction permits
the common intermediate to be reacted with a wide
variety of amines and results in a wide spectrum of
7-(substituted)-9-[ (substituted glycyl)amido]-6-de-

20 methyl-6-deoxytetracyclines or the pharmacologically
acceptable organic and inorganic salts thereof. The
use of difficult protecting groups is eliminated, thus
allowing the final products to be formed in only two
reactions.

25 Preferred is a method for producing compounds
according to the above formula I wherein:

X is selected from amino, -NR1R2, or halogen; the

halogen is selected from bromine, chlorine, fluorine

and iodine;

30 and when X = -NR'R? and R* = hydrogen,

R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l1-methylpropyl, 2-methylpropyl or i,l—dimethyleth&l:
and when'R1 = methyl or ethyl,

'Rz = methyl, ethyl, n-propyl, l-methylethyl, n-butyl;

1l

35 . R is selected from R4(cn)nco-, n = 0-4,
' and when n = 0,
R? is selected from a-amino(cl-c4)a1kyl group

[selected from c—-aminomethyl, a—aminoethyl,



wher ei n Mhen n = Y is straight or branched

[err] - haIo(CIEFTT‘tTerf}}aLK¥L\g_oup ' sel ected from brononet hyl,
chi oronet hyl , I-'f'a}(l; [err]-bronoethyl, a-chloroethyl,
a- bronDbutyI ‘an uii éen m#JchIoro i sobut yl- and when n = 1-4,

-4 lected from brom ne, chl qriQ.sHEEEHAS BEEN |
and fluorine ate, 0- met hyl sul f onat e of REPLACED
trlfluoronethylsulfonate © and Qi s-&al ogen [ setected-fromrbronthe,

chl ori ne, : quorlne and iodine) with a 9-am no-7-(substituted)-6-
denet hyl - 6- deoxyt etracycl i ne conmpound of the fornula:
a—-aminopropyl, ac—aminobutyl and the enantiomers of said

a-amino(cl-c4)alky1 group]; a=-aralkylamino group

[selected from phenylglycyl and the enantiomers of said

a-aralkylamino group];

and when n = 1-4,

R? is selected from amino; monosubstituted amino group

[{selected from straight or branched (cl-csjalkyl

(substitution selected from methyl, ethyl, n-propyl,

10 1-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1, 1~d1':methylbuty1 ‘
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,

15 1,3-dimethybutyl and l-methyl-2-ethylpropyl),
cyclopropylamino, cyclobutylamino, benzylamino and
phenylamino); disubstituted amino group [selected from
dimethylamino, diethylamino, methyl (butyl)amino,
'efhyl(1—methy1ethy1)amino, monomethylbenzylamino,

20 aziridinyl, azetidinyl, pyrrolidinyl,
2-methylpyrrolidinyl, piperidinyl, morpholinyl,
"imidazolyl, 1-pyrrolyl, 1i-(1,2,3-triazolyl) and
4-(1,2,4-triazolyl)]; carboxy(cz-c4)alkylamino group
[selected from aminocacetic acid, e-aminopropionic acid

25 and the enantiomers of said carboxy(C,-C,)alkylamino
group]:; and the pharmacologically acceptable organic
and inorganic salts.

Particularly preferred is a method for
producing compounds according to formula I wherein:

30 X is selected from amino, -NR;R?, or halogen; the
‘halogen is selected fronm bromlne, chlorine, fluorine
and iodine;
and when X = —NR;R? and R = hydrogen,

R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

35 - 1-methylpropyl, 2-methylpropyl or 1,1—diméthy1ethy1;
and when R1 = methyl or ethyl, _

R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

- 1-methylpropyl or 2-methylpropyl:
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nethyl 6- deox ‘nternedlate of the fornul a:;] THISSHEET HAS BEEN
[erT] T“I““ REPLACED

erein X is as defined herei nabove or the
gi cal ly jacceptabl e organic and-inorganic salts thereof
?TWMO] 7- (substi tut ed) - 6- de-

—7..

R is selected from R*(CH) CO-, n = 0-4,

and when n = 0, _

rR? is selected from a-amino(cl-c4)alky1 group
[selected from a-aminomethyl, a-aminoethyl,
a-aminopropyl, a-aminobutyl and the enantiomers of said
c-amino(cl—c4)alkyl group] : a-aralkylamino group
[selected from phenylglycyl and the enantiomers of said
a—-aralkylamino group]:

and when n = 1-4, )

R? is selected from amino; monosubstituted amino group
[selected from straight or branched (cl-cs)alkyl
(substitution selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,l1-dimethylbutyl,
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
l,é-dimethybutyl and l-methyl-2-ethylpropyl),
cyclopropylamino, cyclobutylamino and benzylamino]:
disubstituted amino group {selected from dimethylamino,
diethylamino, methyl(butyl)amino, ethyl(l-methylethyl)-
amino, monomethylbenzylamino, aziridinyl, azetidinyl,
pyrrolidinyl, 2-methylpyrrolidinyl, piperidinyl,
morpholinyl, imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazo-
1yl) and 4-(1,2,4-triazolyl)]:; carboxy(cz-c4)a1ky1amino
group [selected from aminoacetic acid, e—-aminopropionic
acid and the enantiomers of said carboxy(cz-c4)alkyl—

.amino group); and the pharmacologically acceptable

organic and inorganic salts.
Most particularly preferred is a method for

producing compounds according to formula I wherein:
X is selected from amino, -NRle, or halogen; the
halogen is selected from bromine, chlorine, fluorine

and iodine:;

and when X = --NR1R2 and R1 = hydrogen,

R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl:



whareln X, Y and n _are as defined-herei nabove or the 35 organi c or

i norgani c salts thereof ‘and reactlng t he I nt er medi at e,
9-{ (hal oacy! ) ani -} Sheetk “Eﬁj’é ) - 6-

denethyl 6- deoxyt t the pharnacologlcalIy.___—-————éuﬁﬁﬁﬁqﬂa e
organic and inorg 'm fﬁ} eof, with a THIS SHEET HAS BEEN
nucl eophi l e of the Tornula Rlerr]H' wherein Blerr] islas REPLACED dofj hed

her ei nabove, to obtain a 7-(substituted)-9- [ (substituted
gl ycyl ) am no] - 6- denet hyl - 6- deoxyt etr a-

and when R' = methyl or ethyl,
R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:

5 R is selected from R4(CH)nco-, n = 0-4,

and when n = 0,

R‘ is selected from a-amino(cl-c4)a1kyl group
[selected from e~aminomethyl, a-aminoethyl,
a—-aminopropyl, a—aminobutyl and the enantiomers of said

10 a—amino(cl-c4)a1ky1 group];
and when n = 1-4,
R? is selected from amino; monosubstituted amino group
[selected from straight or branched (cl-cs)alkyl
(substitution selected from methyl, ethyl, n-propyl,

15 _ 1-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,

1,1~dimethylethyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl

n-hexyl, 1l-methylpentyl, 1,l-dimethylbutyl,

2,2~-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,

20 1,3~dimethybutyl and 1-methyl-2-ethylpropyl),
cyclopropylamino, cyclobutylamino and benzylanino];
disubstituted amino group [selected from dimethylamino,
diethylamino, methyl (butyl)amino, ethyl(l-methylethyl)-
amino, monomethylbenzylamino, aziridinyl, azetidinyl,

25 pyrrolidinyl, 2-methylpyrrolidinyl, piperidinyl,
morpholinyl, imidazolyl and 1-pyrrolyl]:;
carhoxy(cz-c4)alkylamino group [selected from

aminoacetic acid}]; and the pharmacologically acceptable
organic and_inorganic salts.

30 Of special interest is a method for producing
compounds according to formula I wherein:
X is selected from amino, -NRle, or ‘halogen; the
halogen is selected from bromine, chlorlne, fluorine
and iodine;

35 and when X = -NRIR? and when RY = methyl or ethyl,
R? = methyl or ethyl:
R is selected from R4(CH)nco-, n = 0-4,

and when n = 0,



[r]

55\ :, cycline conpound according to formula | or the organic

efficient mayT f eet Has Been 'ggparlng the 7-(substituted)-9-((substituted

gl ycyl ) am naq] - oxytetracycllne or the 1

pharnacologlcaI] E E [

novel nethod p ' ' gunds "t o be

reactions. The .first reaction results 9= in the formation of a

acyl)am no) - 7- (su tltute%) I-6 deoxyt 1 cline or

t he pharnacol ogi c accsfaj %ea%f'i gﬁ#ﬁ% i & piro Fé é’r’f%’r g%ﬂ? salts

t hereof. The secorfseleatiednfpom mtaninomethyl, tdr@mmmehhyht antdedibg e to
2t § fgfﬁeyﬁi Che S%ﬁ |f a wide

spect r umgof effa %O(‘é%% ¢ ut ed? %? su%?ltu@ g* c éprg no) - 6- de-

20 . et hyl - 80de¥hAR®R TykT4nes or the pharmacol ogical Iy

difficult protectln s elimnate t he

final products tol %l%ﬁq'ré‘fj 5ren FHreieh g °r%ran°¥%§cf?pn€6;§%\qu

Preferred is a neKbubstmtthnhusempcba®oﬂmdm methyl, ethylprot+poopyljhe

and i nor gani€—satts—ttereof . - This novel nethod is an
gpganl c and inorganic l THIS Sgggag%s BEI%Ne

common i nternmedi ate, 9-[(hal o-

be reacted with a

accept abl & or gani gardd isuNEted £Pbh Sahiws ohondBEbstituted amEo Oroup

above formula | el -

-NR[ err %Ez[ err], of #%ﬁdre et!-%l, n %ifl’ %gﬁg&ﬁg}ﬁil S sg?ec%é‘ﬁl* f om br oni ne,

chloring&, fluori n@yc10propylw¢ mdlebe@zjylamno} andispeaticuted amino
-NR[err}R[irr]tﬁng S é&%ﬁ&wEﬁbm dlmethylaﬁiﬁér]dIeﬂﬁfﬂ&ﬁl?ﬁtPy| I
n- pro me e ro me ro
orp ,pydlnethyle¥9?F5§ utfifemzno, azetldlngf g&EEOfY$1nyl yl propy

piperidinyl, morpholinyl and i-imidazolyl]:
_ and the pharmacologically acceptable organic and
15 inorganic salts.’ ‘
Also included in the present invention is a

method for making a novel straight or branched
9-~{ (haloacyl)amido]~7-(substituted)-6-demethyl-6~deoxy-
tetracycline intermediate useful for producing the

20 above compounds of formula I. Such intermediate
includes those having the formula II:

25
0
30 . ' R
wherein:
X is selected from amino, -NRlRZ, or halogen; the
35 halogen is selected from bromine, chlorine, fluorine

and iodine;

and when X = -NR.]'R2 and R = hydrogen, .
R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

1-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl:;



and when R[err] = nmethyl or ethyl, Rlerr] = nethyl, ethyl,

n- propyl, 1- et hyl et hyl, n_butyl_ 35 R is selected fromR err]
(EH)[err] CO, THﬂsSheEl-l—IﬁsBeen'&‘; __';_;-’ceu . and when n = Rerr] is

sel ect ed from !“m?}“ C[ err])al kyl group sel ected from
[err]- ami nomet h thyl, _ -

- 6- an1nopropy| [err]-am nobutyl af §gHEmBHASGEENs of

sai d © [err]-amino(derr]-derr]) al'l@ﬁ' group a- argPkRCERI nNo oup
sel ect ed. fron1pheny|g|ycy| and the enantioners of said&-
a-aral kyl am no gro

_ n mhen | err] is
sel ected from am "m?ﬁbﬁjbst |mtelf?i¥§ EQRAL) ri78"F"dup seﬁact e!j from
strai ght or bran®fec @@thyl, @thyl,) aiHpropyl, l-methylekhylut Rohus¥lect ed

fromnethyl, eth 1
1-nethykp¥opyh ne T@ﬁ%@@ 1or 2~met&9#?¥3%#néPK;lePhsrtyL pent yl
2-met hylbutyl, and when R = 'n-propyl,

R2 = n-propyl, l-methylethyl, n-butyl, l-methylpropyl

or 2-methylpropyl:

and when Rl = l-methylethyl,

R? = n-hﬁtyl, 1-methylpropyl or 2-methylpropyl:

and when R1 = n-butyl,

R2 = n~butyl, l-methylpropyl or 2-methylpropyl:;

and when R1 = l-methylpropyl, '

R? = 2-methylpropyl:
and when n =_0,' .

15 ¥ is straight or branched a-halo(cl-c4)alkyl'group
[selected from bromomethyl, chloromethyl, iodomethyl,
a-bromoethyl, a-chloroethyl, e-bromobutyl and
a-chloro-isobutyl]:;
and when n = 1-4,

20 Y is halogen [selected from bromine, chlorine, iodine

and fluorine], O-toluenesulfonate, O-methylsulfonate or

10

trifluoromethylsulfonate; and the pharmacologically
acceptable organic and inorganic salt.
The novel method for producing the
25 intermediate compound of formula II comprises reacting
a 9-amino-7-(substituted)-6-demethyl-6-deoxytetra-
cycline with a compbund of the formula:

0

30 | /u\

Y-(CH,), Q

wherein Y, n and Q are as defined hereinabove.
Preferred is a method for producing compounds
35 ' according to the above formula II wherein:
X is selected from amino, -NRle

halogen is selected from bromine, chlorine, fluorine

, or halogen; the

"and iodine:;



,1 d|nethylpLprLT—Q—Qfdrﬂerﬁ“TbropyI 3- et hyl but yl n- hexyl ,
et h

1

1- net hyl pent yl , iyl 2, 2-di met hyl butyl,

3= nethylpentylTh ;E'Ftyf, 15 1, 3-di met hybutyl and

1- pet hyl.- 2- et hylm % & - cycl opropyl am no, c)\CroRWHEERMAYRBEEN
benzyl am no and ' syl ami no ; disubstituted gm no gERINTERE! ect
from N dlnethylanlno dhéthyranino,Jyijl(butyl)an1no

‘J‘»

1

d

et hyl (1- et hyl et hyl ) ami no; nononet hyl benzyl afi no, 20 ~aziridinyl,
azetidinyl, pyrrolidinyl, 2- nethylpyrrolldlnyl pi peri di nyl,
nmor phol i nyI and whdn 0azol-NRIRE @ﬂd qilyl- hydrbgen3-tri azol yl ) and

| 4-(1,2,4-triazo|y y( Cﬁ%alk an1 ou | ect ed

f rom ani noacetic J(ﬁéﬂﬁﬁiﬁi o QU|372§%hyleth¥%ﬂjq tyl,
enantioners of saﬂ&meamUdmy@®&drrpﬂmemhﬂlpﬁdpyhmunul 1-dimethyl@sthyl ; and
t he phar&uacol ogi C%deaﬁk q,e&tlabj %e%%&qmo% ethyl, and inorganic salts.

Particularly prefepre pr oduci ng conpounds
according to forn® as Wé—l:netmln n-propylls deimedhydefthyd,am-rytyl;
-NR[err]Rlerr], oandkd@dn Lh@ hal ogen |s selected from brom ne,
chl ori ne, quorln d when X =

-NR[err] R err] g RF@FFFalgﬁidﬁﬁggﬁanched °'halRK€1rF;)ﬁé$w}|gr@wmyl
n-propyl, 1-net hyl[sbllﬁqte:l- ifafopd brdmomethyl , 1 chilioPomategl,, %dﬂﬁdﬁﬂlﬂr opyl

or 1,1 ﬂo”EthyletQMLromoethli negﬁf?ghggpgierrﬁ?ﬁ?gebugyl angthyl

2 = nethyl et hyl hEro y
1- net hyl propyl or«2¢ pnyrpsgpytyll,

and when n = 1-4,

Y is halogen [selected from bromine, chlorine, iodine
and fluorine], O-toluenesulfonate, O-methylsulfonate or
15 trifluoromethylsulfonate; and the pharmacologically
' acceptable organic and inorganic salt.
Particularly preferred is a method for
producing compounds according to formula II wherein:
X is selected from amino, -NRle, or halogen; the
20 halogen is selected from bromine, chlorine, fluorine
and iodine;
and when X = -NR1R2 and R = hydrogen,
R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
25 and when RT = methyl or ethyl, :
R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:
and when n = 0,
Y is straight or branched a-halo(cl-c4)a1ky1 group
30 [selected from bromomethyl, chloromethyl, iodomethyl,
a-bromoethyl, a-chloroethyl, e~bromobutyl and
a=-chloro-isobutyl];
and wvhen n = 1-4,
Y is halogen [selected from bromine, chlorine, iodine
35 and fluorine}], O-toluenesulfonate, O-methylsulfonate or
trifluoromethylsulfonate; and the pharmacologically

acceptable organic and inorganic salt.



T ““‘F%Tf?ﬁ%&#é&%%d—iliﬂﬂ Rlerr] (CH [err]CO, n = 0-4,

and whén n = This he R[err sel ected from

[err]- an1no(C[e l group 5 sel ected from

a- am nonet hyl , I , [ err]-am nqpfR\SuEEf Y el vl
and t he enantlo [err]-am no(( enr]-C rem]acEdky! gfoup
;o a- aralkylanlno group . . selected {ipn1pheny' Fycyt—andthe
.enantionmers of said s @- ar al kyl anmi no ‘gr oup 10 and when n =
1-4, Rlerr] is selécted from am no; monosubst it uted anino gr oup

sel ected from straight or byieee &fl&iéﬁlﬁiﬁ%éﬁéﬁ&éd'ls a method for
(substitution selected from net eth
1- met hyl et hyl , n-BXRY@cing nggmq:%tp%chg M%Eﬁ uly 1T wherein:
g: et Ey: eﬁ hylx :Dsp@@l%d:"fe& feéiyamity) ,~-NR"R*, or hdldgenmethegl propyl,
di ﬁ hgl Bu? S%Ihalogent:.g Qé':&é’ét%ﬁ n%xf-% mfhgg %%%%%%Pf*?sgiﬁb
di met hyl but yland iodine:;
and vhen X = -NR1R2 and R = hydroéen,
R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,1l-dimethylethyl;
10 and when R' = methyl or ethyl,
' R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl or 2-methylpropyl;:
and when n = 0,
Y is straight or branched a-halo(cl-c4)alkyl group
15 [selected from bromomethyl, chloromethyl, iodomethyl,
a-bromoethyl, a-chloroethyl, a-bromobutyl and
a-chloro-iscbutyl]:
and when n = 1-4,
Y is halogen [selected from bromine, chlorine, iodine
20 and fluorine], O-toluenesulfonate, O-methylsulfonate or
trifluoromethylsulfonate; and the pharmacoclogically
acceptable organic and inorganic salt. )
Of special interest is a method for producing

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

compounds according to formula II wherein:
25 . X is selected from amino, —NRle, or halogen; the .
halogen is selected from bromine, chlorine, fluorine

and iodine;

and when X = -NR]‘R2 and when R1 = methyl or ethyl,
R? = methyl or ethyl;
30 and when n = 0,

¥ is straight or branched a—halo(c c4)a1kyl group
[selected from bromomethyl, chloromethyl, iodomethyl,
a-bromoethyl, a-chloroethyl, a-bromobutyl and
a—-chloro-isobutyl]:
35 and when n = 1-4,
'Y is halogen [selected from bromine, chlorine, iodine
and fluorine], O-toluenesulfonate, O—mgthylsulfonate or



i 3- di net hybut yt—amd I=methyT - 2-et IhyI propyl), 20 cycl opropyl am no,
cycl obut yl ani no AR ﬁ&?ﬁzs&ﬁeé{@daﬁced di substituted anino group

sel ected from di di et hyl am no, net hyl (butyl)am no,
et.hyl (1-nethyl erm r‘ |Im1 J]l “

ani no, nonomet hyl berayd SHEBPHASHEENT| Ny,

azetidinyl, nyl, 2-methyl pyrrolidinyl Rmnegpdl nyI 25
nor phol i nyI i i dazol yl, 1-pyrrolyl, "1-(1,2,3-triazo- Fyt—and
4-(1,2,4-t ri azol yl); carboxyg¢Clerr]-Clerr] )%ﬂ-%?l am no group

sel ected from ami noacetic aci'd, [err]-am nopropionic acid and

(e cnantl omer <, SrbbRAAYISELINALY s the oppr el iy, 2

Most particul arl ?W@bk@l Ixganietandl fnprganic salt. producing corrpounds

according to fornula I V‘herﬂébRIPgION OF T;?'ﬁaéﬁér yilelL)
-NR[err},R[err] or hal ogen; en 1S sefecre r,om

0
broni ne. chl orine, fluorinéThes novel nethrd RF rghe present invgptigin X =
-NR[err] Rl err] agéhany riTF, Wms an eas:.erw st] ﬁ@é , ethyl,

gr P Opyljl rrét E;[ gt Lfﬁfs%ét t?tyeté/) <9- [(sul::ost:l.‘l::v.n:e&re ycﬂ) 1do]2- —& ! pr opyI

methyl-6~deoxytetracyclines or their pharmacologically
acceptable organic and inorganic salts. This novel

1o method provides a way to prepare some of the
7-(substituted)~- 9-[ (substituted glycyl)amido]-6-de-
methyl-6~-deoxytetracyclines or their pharmacologically
acceptable organic and inorganic salts that would be
very difficult to prepare using either of the prlor art

15 methods shown in Scheme I or II.

20

25
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35



énd when Rlerr] = nmethyl or ethyl, R2 = nmethyl, ethyl, n-propyl,

1- et hyl et hyl, n-butyl, 1-nethy|propy| or 2-nethylpropyl; 5
Ris selected ffromRerr](CH[err]CO, n 0-4, and when n = 0,
R4 is selected from[err]-amno(Cferr]- C[err])alkyl group

s€el ected from a-am nomet hyl , a-am noet hyl , [err]-am nopropyl,
a- am nobutyl and the enantioners of said

a-amino(Cerr]-Cerr])al kyl group ; =l4and when n = 1-4,

Rlerr] is selected from am no; - nonosubstituted am no group

sel ected fromstraight or branched (C[errl:hqneri)alkyl5

(substitution selected fromnethyl, ethy

1-net hyl et hyl, n-butyl, [|-nmethyl propyl,. 2- nethylpropyl 1,

1-di et hyl ethyl, n-pentyl, 2-nmethyl butyl, 1, 1- di met hyl propyl ,

2, 2-di net hyl propyl, 3-nethyl butyl, n- hex‘}:@ts 1- net hyl pentyl ,
1,1-m|n§rwlbutyl, 2, 2- mrnihylbutyl Azl pentyl ,

1, 2-di met hyl butyl, 20 1,3-d|ne h and A -0hy|42-ethylpropyl),

cycl opropyl am no, cycl obutyl am no di substituted

am no group selected from di nethyl g Nid am no,

met hyl (butyl ) ami no, -ethyl (1- met thaA et T no,
nononet hyl benzyl am no, aziridinyl, az# pyrrolidinyl,
2- met h)g!opyrrol i dinyl, piperidinyl, )

15

20

25

30

35



nﬁrphofiﬂyl, i mdazolyl and 1-pyrrolyl ;

carboxy(derr]-derr])al kyl ami no group sel ected from am noacetic
acid ; and the pharmacol ogi cally acceptabl e organi ¢ and i norganic
salts. 30 O special interest is a nethod for producing
conpounds according to forrmula-1 wherein: X is selected from
amno, -NR[err]R[err], or hal ogen; thé hal ogen is selected from
brom ne, chlorine, fluorine and i"é&ne; 35 and when X =
-NR[err]Rerr] and when R err] = nethyl or ethyl, Rerr] =

met hyl or ethyl; Ris selecte romBlerr](CH[err]CO, n = 0-4,
and when n = 0, g_c&e_m_e_ﬁ -O-

Rlerr] is selected from [err]-amino(Cferr]-Clerr])alkyl group
selected from[err]-am nonethyl, [err]-am noethyl, and the
enantiorgars of said [err]-amno((err]-Cerr])al kyl group ;

X NC(CHg3),

10 H,N

15
‘ OH
N N Cl
i) soct, 0
20
25 . -
30

35



ahd mhén n = 1-4, Rlerr] is selected fromam no; nonosubstituted

am no group C selectea‘rron1stra|ght or branched (Cl-Co6)al kyl
(substitution et hyl, n-propyl,-

1- et hy| et hyl qﬁibg%%‘ﬁg‘rﬁ i wand n-hexyl), 10 TESCIHERT JBAS BFAM
and benzyl ani no [Mlﬂ"lﬂ Hd am no group Sel ect RGPEA

di met hyl am no; nmet hyl (butyl )am no, azeti dinyl,
pyrrolidinyl, = - plper|d|nyl nnrphoﬁﬂﬁyl and 1-im dazolyl

and the pharnacologlcally acceptable organi c and 15 i norgani c salts.

Al so included in the present inve ' hod for I n
novel straight or branched &he me@hog sbown in Scheme'gals prem;seé of &

(hal oacyl ) am no] - Fef@incitiviet M-adkytatdont bl thedoeglycylamido) 42+ (suly€l i ne

i nt er nedi at e usefgkgkgke&r_% bﬁgthpf %Qdﬁﬁggg e@gayaﬁiygxnngg;fg formul a

. &m%|Meﬂmd udes FTornula I1:
[err] possible to use this method only when two identical

substituents are incorporated on the nitrogen. It
would be unworkable to incorporate sequentially two
different substituents on the nitrogen because the
reductive alkylation conditions are such that both

10 hydrogens are substituted at the same time. Thus,
using the method of Scheme I, it would not be possible
to incorporate a single substituent efficiently. 1In
addition, the initial reaction of the (succinyloxycar-
bonyl)methyl carbamic acid tert-butyl ester with the

15 appropriate 9~-amino-7-(substituted)-6~demethyl-~6-deoxy—~
tetracycline affords only moderate yields.

The method shown in Scheme II is premised on
forming an acid chloride from a mono- or disubstituted
(cl-gs)amino substituted acyl acid and reacting the so

20 formed acid chloride with the amine at the 9-position
of the 9-amino-7-(substituted)-6-demethyl-6~deoxytetra-~
cycline. Typically, the acid chloride is formed by the
reaction of the appropriate mono- or disubstituted-
(cl-ca)amine with either halocacetic acids (or esters)

25 or their synthetic equivalents, e.g., p~-toluenesul-
fonyloxyacetic acid or methanesulfonyloxyacetic acid.
In the case of N-(monosubstituted)amino acids, the
method shown in Scheme II may be utilized only via the
use of nitrogen protecting groups. However, the

30 protecting groups must survive the acyl chloride
formation reactions, but also be readily removed from
the final products without detriment to the appended
tetracycline nucleus. The inclusion of protecting
groups in this process incurs additional steps and is

35 operationélly complex. By the method shown in Scheme
II, for every new structural entity, e.g. 9-[(substi-
tuted glycyl)amido]-7~(substituted)-6~-demethyl~6-deoxy-



vher ei n: X is selected fromamno, -NRerr]Rerr], or hal ogen
t he 35'. hal ogen is selected frombromne, chlorine, fluorine

and i odi ne; and when X = -NR[err]Rerr] .and R err] = hydrogen
Rlerr] = nethyl, ethyl, n-propyl, 1-nethylethyl, n-butyl,
1--met hyl propyl, 2-nethyl propyl or 1,1-dinethylethyl;

- 10- and when R[err]= nethyl or ethyl, R err] = nethyl,
ethyl, n-propyl, 1-methylethyl, n-butyl, =-17- 1- net hyl propyl or
2- met hyl pr opyl ; and when R err]= n-propyl-, Rerr] =

n-propyl, 1l-nmethylethyl, n-butyl, 1-nmeth Iprqul , or
2-met hyl propyl ; tetracyline, a minimum of '4 nthetic steps and as many

as 8 synthetic steps would be required.
In contrast, the novel method of the present
5 invention allows the formation of the final product in
only two synthetic steps. According to the novel
method in Scheme III, the incorporation of the
monosubstitute@(cl-ca)amines or disubstituted(cl-ca)-
amines onto the 9-[ (haloacyl)amino]=-7-(substituted)-6-
10 demethyl-6-deoxytetracyclines does not require the use
of nitrogen protecting groups. Thus, this process
allows use of structurally unique or chemically
sensitive amines, e.g. amines which may decompose due
to excessive acid. These precious amines could be
15 utilized in the process with operational efficiency.
Since many amines are volatile, their removal from the
reaction mixture by vacuum distillation will minimize
byproducts that can complicate the purification pro-
cess. By inference, the amines could also be recovered
20 for further use. Most important, a broader diversity
' of structural entities may be obtained with no more
than 2 synthetic steps.

25

30

35



.and when Rl err] = 1-nethylethyl, ” Rlerr] = n-butyl, 1-nethyl propyl.

or 2-nmethyl propyl; 10 and when Rlerr] = n-butyl, Rerr] =
.n-butyl, 1-nmethyl propyl or 2-nmethyl propyl; and when R err] =

-1- et hyl pr opyl , Rl err] = 2-nothyl propyl; and when n = 0, -
15 ' Y is straight or branched [err]-halo(Cferr] -Cerr])al kyl group -
sel ected from brononet hyl, chl oronethyl, iodonethyl,

[err]-bronoethyl, a-chloroethyl, [err]-brdﬁHﬁUtyl and
[err]-chloro-isobutyl and when n = 1-4, 20 Y i s hal ogen
sel ected from brom ne, chlorine, iodingh ITI and fluorine ,

O-t ol uenesul fonate, O-nethyl sul fonate emne

trifluoronethyl sul fonate; and the phar.macol ogi cal |y accept abl e
organi c and inorganic salt. The novel nethod for
produci ng the 25 i nt ermedi ate conpound of fcwrtﬂgkﬁl conpri ses
reacti g a 9-am no-7-(substit@ted)-6-denmet hy- -%ﬁ%xytetra-

cycline with a conpound of the fornmul a:

CH wherein Y, n
and Q are as defined herei nabove.

NH,
H,N
10
0
Y'(c“.z)l'l Q
15 Y
- 20 ﬁ
Y(cuz)“CT
H
25 R4H
30

35



Pfeferfgd I's a nmethod for produci ng conpounds according to the

above formula Il wherein: X is selected from am no,
-NR[err]Rlerr], or halogen; the hal ogen i s sel ected from brom ne,
chlorine, fluorine and i odi ne;

-11- and when X = -NR[err]Rerr] and R err] = hydrogen,

Rlerr] = nethyl, ethyl, n-propyl, 1-nmethylethyl, n-butyl,

1- met hyl propyl, 2-nethyl propyl or 1,1-dinetﬁﬁ%ﬁfnﬂ; and when
Rlerr]= methyl or ethyl, Rlerr] = nethyl, ethyl, n-propyl,

1-nethylethyl, n-butyl; C[ n ﬁ(.')ccﬁ(&%n% Qllr‘l:h the novel met nod Zoftffl?é ght

or branched a-halo((err]- ect from
br ononet hyl , chl obP&esemt lﬂWﬁRﬁﬁQﬂnHSChﬂme III, Qhﬁr%tir@hubthy

[err]-chloroethyl e-b%{lﬁioﬁ-oqg?ﬁﬁ Al Yd) -6—demeth){lerd'-ld aﬁﬂf&i
and mhensn = 1-4 hal .09 en sel ect ed from bron) ne, ch orine,
i odi ne ' or the pharmacolog1ca11y acceptable organic and

inorganic salt, prepared by the procedure described in
U.S. Patent Application, Serial No. 771,576, filed oOct.
4, 1991, is mixed with

_ a) a polar-aprotic solvent such as 1,3-di-

10 methyl-~3,4,5,6-tetrahydro-2 (1H) -pyrimidone hereinafter

called DMPU, hexamethylphosphoramide hereinafter called
‘¢ HMPA, 1,3—dimethy1-2-imidazolidinone, dimethylform-

amide, dimethylacetamide, N-methylpyrrolidone,

1,2-dimethoxyethane or equivalent thereof;

s b) an inert solvent, such as acetonitrile,
methylene chloride, tetrahydrofuran, chloroform, carbon
tetrachloride, 1,2-dichloroethane, tetrachloroethane,
diethyl ether, t-butyl methyl ether, isopropyl ether or
equivalent thereof; _

20 c) a base such as sodium carbonate, sodium
bicarbonate, sodium acetate, potassium carbonate,
potassium bicarbonate, triethylamine, cesium carbonate,
lithium carbonate or bicarbonate equivalents; and

d) a straight or branched halcacyl halide of

25 the formula: '

0

/“\
30 Y'(C”z)n Q
wherein ¥, n and Q are as hereinabove defined;
such as bromoacetyl bromide, chloroacetyl chloride or
2-bromopropionyl bromide; the halo and halogen in the
haloacyl halide can be the same or different and are
35 selected from chlorine, bromine, iodine and fluorine:;

e) for 0.5 to 5 hours at from room
temperature to the reflux temperature of the reaction:;



aﬁd-flhqrine , 0-tol uenesul f onat 0- met hyl sul fonate or 15
trlfluoronethyLsuL#eﬁarE*”“éﬁa’fﬁe phar macol ogi cal |y accept abl e
or-gani ¢ and 'norgan'cﬂgﬁm&nmmmxd : Particularly preferred is

a met hod for _'lhlsSheet \‘N}M g porrpounds accordi ng to—ﬁﬁ@rgﬁﬂaﬁlﬁAsm i n:

—

X is selected fr ]Rlerr], or hal ogen; e ZQEPLACED hal dgen
I's selected from rlne quorine ard-TodTTTE;

and when X = -NR[err R[err] and Rlerr] = hya?8§en, Rerr] =
met hyl, ethyl, n- propyl 1- et hyl et hyl, n-butyl, 1- et hyl propyl ,

2- nmet hyl | t hyl
eyl OPY g f‘“”@f’gyﬁg{f9¥§?ﬂgﬁlnﬁ ‘66ﬁ?-d‘°?‘@§29§5‘1%r A7 o but y1 .
1- et hyl pr opyl or(%uhﬁ hyubﬁébyﬁ‘demethyl G-dﬁexmﬁeﬁrﬁc¥QGlne or theiry s
straight or brancge, Qrﬁ&ééio@ﬁb&if&eéééeﬁ%ﬁbih)ékﬁxhlarﬁhﬁ 3Porganic

selectqufron1bro thyl, chloronethyl] iodonet
[err]-bronoet hyl ,S Ehloroethyl [err]-bronobutyl and
a- chl or o- |sobutyl Tanﬂrubeﬁentne174(substltutedy-b&[h&hﬁ@tﬂtu-

sel ected from bro gg%%?#f éﬂf? ;—g Hgygghyl-s-degﬂgtek¥%c&@ilne or its

0- toluenesulfonat
trifluoronethyl swnmeolaqucghbqucﬁntgbégl oxghpic and inorgandept abl e

organi ¢ and inorggdy €s53hL[ (haloacyl)amido]-7-(substituted)~6-de-

10 methyl-6-deoxytetracycline or their pharmacologically
acceptable organic and inorganic salts, is treated,
under an atmosphere of argon, nitrogen or helium, with

a) a nucleophile R4H, wherein R, is as

.. 4
defined hereinabove, such as an amine or substituted
15 amine for example methylamine, dimethylamine,

ethylamine, n-butylamine, propylamine or n-hexylamine;

'b) in a polar—aprotic solvent such as DMPU,
HMPA, dimethylformamide, dimethylacetamide, N-methyl-
pyrrolidone, 1,2-dimethoxyethane, tétrahydrofuran, or a

20 polar-protic solvent such as water, methanol or
equivalents thereof;

c) for from 0.5 - 2 hours at room temperature
or under reflux temperature to produce the desired
7-(substituted)~9~[ (substituted glycyl)amido]-6-de-

25 methyl-6-deoxytetracycline, or their pharmacologically
acceptable organic and inorganic salts.

In the event that inorganic and organic salt
forms are desired, the 7-(substituted)-9-[(substituted
glycyl)amido]-6-demethyl-6-deoxytetracyclines, may be

30 obtained as inorganic and organic salts using methods
known to those skilled in the art (Richard C. Larock,
Comprehensive Organic Transformations, VCH Publishers,
411-415, 1989). It is well known to one skilled in the
art that an appropriate salt form is chosen based on

35 physical and chemical stability, flowability,
hygroscopicity and solubility. Preferably, the
7~(substituted)-9-{ (substituted glycyl)amido}-6-de-



~12- 7 . Most particularly preferred is a nethod for

produci ng conpounds according to formula Il wherein: Xis
selected fromamno, -NRerr]R err], or hal ogen; the hal ogen is
sé[ected frombrom ne, chlorine, fluorine and i odi ne;

and when X = -NR[err]R[err] and Rl err] = hydrogen, Rerr] =

met hyl, ethyl, n-propyl, 1-nethylethyl, n-butyl.,

1- net hyl propyl, 2-nmethyl propyl or 1, 1-di netkghet hyl; 10 and when
Rlerr] = nethyl or ethyl, Rlerr] = nethyl, ethyl, n-propyl,

1- net hyl et hyl, n-butyl, 1- net hyl propyl or 2-nethyl propyl;

and when n = 0, methyl-6~deoxytetracypilinbesbaxachbtiained as inorganic

[err]-halo((err] sGher hidl by ngaedenisric, hgdro_ﬁ%ﬁi&edh%%it&ﬂ@ﬁm hyl,
chl oronet hyl , iodonet hyl, ., ven. . errg- r onoet hyl , err]-chloroet@@,
a- br onobut yl and Phosphoric,;nifric,orsggdfare; or organic gadbt,mich, s
1-4, 5 Yacetategobanzohte!, editiatehr eysteineéhber bther @diiid 20

and fluorine , [err.-tol*gnesulfonahe Rge r -negh gul;gg%&%a .
trifluoromet hyl suPFdRSre TUBREA e SAEF 8%?09?5 F%% ’ ’

tartrate, alkylsulfonate or arylsulfonate. Depending
on the stochiometry of the acids used, the salt
formation occurs with the C(4)-dimethylamino group (1

10 equivalent of acid) or with both the C(4)-dimethylamino
group and the substituent at the r* group (2 equiva-
lents of acid). The salts are preferred for oral and
parenteral administration.

Some of the compounds of the hereinbefore

15 described Scheme III have centers of asymmetry at the
carbon bearing the R4 substituent. The compounds may,
therefore, exist in at least two (2) stereoisomeric
forms. The present invention encompasses a method of
producing the racemic mixture of stereoisomers as well

20 as all stereoisomers of the compounds whether free from
other stereoisomers or admixed with stereoisomers in
any proportion of enantiomers. The absolute
configuration of any compound may be determined by
conventional X-ray crystallography. The stereochemistry

25 os the centers on the tetracycline unit (i.e. C-4,
C-4a, C-5a and C-12a) remain intact throughout the
reaction sequences.

This invention will be described in greater

detail with the following non limiting examples.

30 Example 1

(Succinvloxvcarbonvl)methyl carbamic acid
tert-but ster

To a 5° C solution of 8.76 g of N-(tert-
butoxycarbonyl)glycine and 5.75 g of N-hydroxy-

35 succinimide in 100 ml of dioxane and 160 ml of
1,2-dimethoxyethane is added 10.3 g of dicyclohexyl-
carbodiimide. The mixture is kept at 0° ¢ for 24
hours. The reaction mixture is filtered, washed with



acceptabl e organic and inorganic salt. O speci al

Interest is a nmethod for producing conpounds according to
formula Il wherein: 25 X is selected fromam no, -NRLR2, or

hal ogen;, the. hal ogen is selected from brom ne, chlorine,
fluorine and i odi ne; and when X = -NR[err] R err]and
when R err]= nethyl or ethyl, Rlerr] = nmethyl or ethyl; 30

and when n = 0, Y is straight or ched

[err]-halo(err]- C[err])alkyl group sel ected from brononet hyl,
chl oronethyl, iod neth r onpet hyl ery l.-chl oroet hyl .,
[err]-bronobutyl ¥'e and the[ Mtr@% OF(?QC%\S‘E[E&]GG;]%_Q yacuo a"Hﬁt%&
= 1-4, swln.d raisagdrs .s elThet enblfidomsbtoniitwerateld oriitie dietthyle

and fluorine , 0- E%H%”ewlfl%%@e% dHdRVS W PP 19 g of the desired

REPLACEMFNT SHEET
intermediate.

The above experimental is a literature
procedure found in JACS, Vol 86, 1839(1939).

- Example 2
78=-(7x,10aa) 1 -2~ 9- inocarbonyl)-4,7-bis(di-
10 methylamino) - 6,6a,7,10,10a,12~-octahydro~1,8,10a
11-tetrahvdr =10,12~dioxo-2-naphthacenyl]amino]=-
—-oxoeth rbamic acid 1,1-dime lethyl ester

A mixture of 0.850 g of 9-amino-4,7-bis(di-
methylamino) ~6~demethyl-6~deoxytetracycline, 0.680 g
15 sodium acetate in 25 ml of tetrahydrofuran and 5 ml of
water is stirred at 25° ¢ for 5 minutes. The solution
is treated with 0.359 g of product from Example 1,
stirred for 2 hours and extracted with chloroform. The
_ organic layer is concentrated in vacuo to give 0.50 g
20 of the desired product.
MS(FAB): m/z 630 (M+H).

a e 3

[4S-(4c¢,12a0)1-9-[ (Aminoacetyl)amino]=-4 . 7-bis~

(dimethylamino)-1,4,4a,5,5a,6,11,12a~-octahydro=-3,10,12,

25 2a-tetrahydroxy-1,11-dioxo~2-naphthacenecarboxamide
mono(trifluoroacetate)
A solution of 0.030 g of product from Example

2 and 1.0 ml of trifluoroacetic acid is maintained at

room temperature for 24 hours followed by concentrating
30 in vacuo. The residue is triturated with methyl

alcohol and the solid collected to give 0.024 g of the

desired product.

MS(FAB): m/z 530 (M+H).

Example 4
35 Dimethylaminoacetyl chloride hydrochloride

A mixture of 15 g of N,N-dimethylglycine
hydrochlorlde (pulverized and dried in a vacuum oven at
45~50° C for 24 hours) and 13.85 ml of thionyl chloride



trﬂfluoronethylsulfonate and the pharmacol ogi cal |y accept abl e

‘organi ¢ and inorganic salt. DESCRI PTI ON OF THE
PREFERRED EMBCODI MENTS The novel nethod of the present
i nvention, Schenme 111, provides an easier way of preparing
7- (substltuted)-9-[(substituted gl ycyl ) am no] - 6- de-
nmet hyl - 6- deoxyt etracyclines or their pharmacol ogically accept abl e
organic and inorganic salts. This novel 10 <23- nethod provides a way to
prepare sonme of the 7-(substituted)- 9-((substituted
gl ycyl ) am no] - 6- de- met hyl - 6- deoxytetracyclines or tRheir
phar macol ogi cal | y is heated, averpt abbwlyp; gani e saddi hathahoc78al Csantat
woul d be Eyaé Eé}ﬁ”%&m#@r&&ﬁ?@r%oBSh“géﬁ'ﬁQ&Es?f $8%uBhkOG 2T ¢
15 met hods s mn I n
added to the mixture and the excess liquid is removed
5 by pipette. This step is repeated several times. The
solid is then transferred to a Buchner funnel, washed
with methylene chloride and dried under vacuum at 50° ¢
for 24 hours to yield 14.2 g of the desired
intermediate.
10 Example 5
4S-(4cx,12aa)]1-4,7-Bis(dimethylamino)-9-~[ [ (dimethyl-~
' amino)acetyllamino]-1,4.4a.5.5a,6,11,312a~-octahydro-3,
10,12,12a~-tetrahydroxy-1,11-dioxo-2-naphthacenecarbox-
anide dihydrochloride
15 To a mixture of 6.68 g of 9-amino-4,7-bis(di-

methylamino) ~6-demethyl-6-deoxytetracycline disulfate
in 120 ml of DMPU and acetonitrile is added 6.57 g of
sodium carbonate. The mixture is stirred for 5
minutes, followed by the addition of 2.83 g of product
20 from Example 4. The reaction is stirred for 1 hour,
filtered and the filtrate is added slowly to a mixture
of methylene chloride/ diethyl ether (1200ml/400ml).
The solid is collected, dissolved in 250 ml methyl
alcohol and added slowly to 1600 ml of methylene

25 chloride. The precipitate is collected, washed with
diethyl ether and dried to give 5.75 g of the desired
product.

MS(FAB): m/z 558 (M+H).
Example 6
30 S=(4a,312a0) ]-9-[ {Chlorocacetyl)aminoj-4,7~

pis{dime;hxlamino)-1,4,4a.5,5a.6.11.1ga—octahyg;o-3,-
10.12,12a~tetrahydroxy-1,11~dioxo~-2-naphthacenecarbox-
amide dihydrochlorid ;

To a room temperature solution of 0.334 g of
35 9~-amino-4,7-bis (dimethyamino)~6-demethyl-6-deoxytetra-
cycline disulfate, 6 ml of 1,3-dimethyl-3,4,5,6-tetra~
hydro-2 (1H) -pyrimidinone, hereinafter called DMPU, and

2 ml of acetonitrile is added 0.318 g of sodium
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carbonate. The mixture is stirred for 5 minutes
followed by the addition of 0.068 g of chloroacetyl
chloride. The reaction is stirred for 30 minutes,
filtered, and the filtrate added drowise to 100 ml of
diethyl ether, containing 1 ml of 1M hydrochloric acid
in diethyl ether. The resulting solid is collected and
dried to give 0.340 g of the desired intermediate.
MS(FAB): m/z 549 (M+H).

Example 6A
[48~(4a,12ac) }1~9~[ (Chlorocacetyllaminol—=4,7~
bis(dimethylamino)-1.4.4a.5,5a,6,11,12a-octahydro-3,-
10,12,12a-tetrahvdroxy-1,11-dioxo=-2~-naphthacenecarbox-

amide  (free base)

The title compound is prepared by the
procedure of Example 6, using 0.51 g of 9-amino-4,7-~
bis(dimethylamino)-6~demethyl-6~deoxytetracycline
hydrochloride, 50 ml of DMPU, 5 ml of acetonitrile, _
0.668 g of sodium carbonate and 0.452 g of chloroacetyl
chloride to give 0.52 g of the desired product as the
free base.

15 NMR(DMSO-d,): § 9.3(s,1H): 7.9(s,1H); 4.45(s,2H).
Example 7 _
S~ (4a,12ac) 1~-9~( (Bromoacetyl)aminoj~4,7-bis(di~
methylamino)=-1,4,4a,5,5a.6,11,12a-octahydro-
3,10,312,12a~-tetrahvdroxy-1,11-dioxo=2~

naphthacenecarboxamide monohydrobromide
To a solution of 5.01 g of 9-amino-4,7-bis~

(dimethylamino) -6-demethyl-6-deoxytetracycline
disulfate, 100 ml1 of DMPU and 25 ml of acetonitrile is
added 5.0 g of sodium carbonate. The reaction is
stirred, under argon, at room temperature for 5
ninutes, followed by the addition of 3.03 g of
bromoacetyl bromide. The stirring is continued for an
additional hour. The solid is collected and the
filtrate is added slowly to isopropyl alcohol/diethyl
ether (200 ml/750ml). The yellow solid is collected,
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washed with isopropanocl and diethyl ether to give 5.77
g of the desired intermediate. |
MS(FAB): 593 (M+H).
5 Example 72
[4S-(4c¢,12a0) 1-9-( (Bromoacetyl)amino]-4,7~
bis(dimethylamino)~1.,4.4a.5,5a.6,11,.12a-octahvdro-3,~

10,12,12a-tetrahydroxy-1,11~-dioxo-2-naphthacenecarbox-
amide (free base)

10 To 0.20 g of product from Example 7 in 3 ml
of 1,3~dimethyl-2-imidazolidinone is added 0.30 g of
sodium bicarbonate. The reaction is stirred at room
temperature for 15 minutes and filtered. The filtrate
is added to 15 ml of diethyl ether and the resulting

15 precipitate is collected to give 0.150 g of the desired
intermediate as the free base.

MS(FAB): m/z 593 (M+H).

Example 8
=-({4a,12a0} 1~-9=~ romoacetvl)aminol-
20 bis(dimethylamino)-1,4.4a,.5.5a,6.11,12a-octahydro-3,~

10,12,312a~tetrahydroxy~1.,11~dioxo~2-naphthacenecarbox~

anide dihydrochloride
The title compound is prepared by the

procedure of Example 6, using 0.668 g of 9-amino-4,7-
25 bis (dimethylamino)-6-demethyl—~6-deoxytetracycline
disulfate , 6 ml of DMPU, 2 ml of acetonitrile, 0.636 g
of sodium carbonate and 0.215 g of bromoacetyl
chloride. Seven tenths of a gram of the desired
intermediate is obtained. .
30 MS(FAB): m/z 593 (M+H).
a e 9
4S~(4c,12aa) 1-9~[ (2~-Bromo-1-0oXOpro aminojl- .
4.z—bis(gimgthylgmiﬁo)-1.4.4a,§.5a.6,11,;ga—o¢§anxdro—
3.10,12.12a—te§rahxd;ogz-1.1;-dioxo-2-napgtgagene-

35 carboxamide hydrobromide
' The title compound is prepared by the

procedure of Example 6, using 1.00 g of 9-amino-4,7-



-16- o The nethod shown in Schenme | is prem sed on a
reductive N-al kylation of the 9-(glycylam no)-7-(sub-

stituted)-6-denethyl -6-deoxytetracycline. It is 5 possi ble to use
this method only when two identical substituents are incorporated
on the nitrogen. It woul d be unworkabl e to incorporate
sequentially two different Substituents on the nitrogen because

t he reducti ve al kyl ati on conditi ongéare such that both 10
hydrogens are substituted at the sane tinme. Thus, usi ng the

met hod of Schene I, it would not be possible ncor porate a
singl e substituerhisfdinethylaning) - demethy&ﬁﬁl@?BﬁYtFHEaFﬁFiEEF reaction

of the (succinyl gxy&@ifate, 1.0 g FO¥bAdiBRhy¥hrbenital andcodeser y- bifit yl
ester with the 15

9- ami no- 7- (subst|3LR€E5°%F§E§@§&$fL%P%%%§ to give O. gsiegragytP?ngeg §%ds
only nngerate yi elnisermediate. The met hod shown in Schene Il is
prem sed on L a hl ori de froma nono- or

di substituted MS(FA&P Q%E?rfszigﬁnganino substituted acyl acid and
reacting the so 20 forned aci d cBxappde #0th the amine at the
9-position

Typlcally,
appr opilat e nono- 03.ﬂ0§yb§12éﬂtedrahxdrozx-l.11-dloxo-2-naghthagene-
carboxamide dihydrochloride

The title compound is prepared by the
procedure'of Example 6, using 1.34 g of 9-amino-4,7-
bis(dimethylamino) -6-demethyl-6-deoxytetracycline

15 - disulfate, 1.3 g of sodium carbonate, 24 ml of DMPU, 8
ml of acetonitrile and 0.389 g of 4-bromocbutyryl
chloride to give 1.45 g of the desired product.

Example 11
4S—-(4a,12aa)1~4,.7-Bis(dimethylamino}-9- imethyl-

20 _ amino)acetyljamino}-1.4.4a.5,5a,6,11 ,12a-octahydro-3,
10,12, 12a-tetrahydroxy-1,131-dioxo-2-naphthacenecarbox=

amide dihydrochloride
To a solution of 0.15 g of product from

Example 6 in 4 ml of DMPU is added 0.85 g of
25 . dimethylamine (40% in water). The reaction is stirred
for 20 minutes followed by concentration in vacuo to

remove excess dimethylamine. The mixture is filtered
and the filtrate added, dropwise, to 70 ml of isopropyl
alcohol/diethyl ether (1:1). To this solution is added
30 1 ml of 1M hydrochloric acid/diethyl ether. The
resulting precipitate is collected, washed with
isopropyl alcchol and diethyl ether, and dried to give
0.11 g of the desired product.
MS (FAB): m/z 558 (M+H).
35



(C[err] -CJerr])amne with either haloacetic acids (or esters) 25 or

their synthetic equivalents, e.g., p-toluenesul - f onyl oxyacetic
aci d or nethanesul fonyl oxyacetic aci d. : In the case of
hh(nnnosubstltuted)an1no acids, the . met hod shown in Schene |1 may
be utilized only via the ‘use of nitrogen protecting groups.
However, the 30 protecting groups nmust survive the acyl chloride
fornation_reactions, but al so be readily r ermA’ed from the fina
products without detrinment to the appended tetracycline nucl eus.
The inclusion of protecting ou i his process incurs
additional steps and is 35 opergéﬁ%ﬁ§¥$;5%onplex By the met hod
shown in Schene 4, I r-d, ¥ ~Bd\w (gt me ainigo

9-[(substi -

egcyI)agino]-?-(su 7

-17- s gt aninp kxdt hlnd X 2T

carboxamide dlhzdroch;orlde

A mixture of 0.1258 g of product from Example
7, 5 ml of 40% methylamine in water and 5 ml of methyl
alcohol, under Argon, is stirred at room temperature

10 for 30 minutes. The excess methylamine is removed in
vacuo and the residue diluted with a small volume of
methyl alcohol. The diluted reaction solution is added
dropwise to 100 ml of diethyl ether containing 1 ml of
1M hydrochloric acid in diethyl ether and 10 ml of

15 isopropyl alcohol. The resulting solid is collected
and dried to give 0.106 g of the desired product.
MS(FAB): m/z 544 (M+H).

Substantially following the methods described

in detail herein above in Example 12, the compounds of

20 this invention listed below in Examples 13-33 are
prepared.

25

30

35
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<20- - t.0 formthe correspondi ng 9-[ (hal oacyl )am no] - 7-

(substituted)-6-denet hyl - 6-deoxytetracycline or their pharnacol ogically

accept abl e organic and inorganic salt.

7-(substituted)-9-[(substitu- ted
gl ycyl ) am no] - 6- denet hyl - 6- deoxyt etracyct3iZre or

acceptabl e organic and inorganic salts,

9-[ (hal oacyl ) a

nucl eophile R
am ne or substi
et hyl am ne, n-
pol ar-aprotic

t et rahydrof ura
equi val ents th
tenperature to
desi red7- (subst
nmet hyl - 6- deoxyf]

dinethylacetan&

0) -
t hei r phar macollBgi c:
under an inert |B8os

r&H,

e, |
B Of
eof ;
he 1
i tute
et r adg

Starting Material Reactant
Prod. of Exp.

Name

Y°g

10

pha,l2aalpha) ]-4,7~-Bis(di~

(45~ (4al
methylam

31

Example

1N ne,

Epe,

Dimethyla
(40% in wa

[[4~(dimethylamino) -

1-oxobutyljaminojl-1,4,4a,5,5a,6,11,12a~

ino)-9-

7-$subst itute
1N

accept ab

wherein R er
0.

afti ne for example neth
propyl am ne or
t such as DWPU, HWPA, digret hyl formam de,
+q§thy|-
a£ol ar -

c)

ihydro-

12a~tetrahydroxy-1,11-

~naphthacenecarboxamide d

octahydro-3,10,12,
chloride

dioxo=2

pyrr o
protic_sol vent stich as water
Yor fromo.5 -

,12aalpha) ]-9

is as

i done,

N-Methylb

amine

7
1,11~-dioxo~-2-

-{ [ (Butylmethyl-
naphthacenecarboxamide dihydrochloride

7-bis(dimethyl-
11,12a-octahydro-

ino}-4,

nO)-1,4,4a,5,5'a,6,
3,10,12,12a~-tetrahydroxy-

amino)acetylj]am
ami

[{45-(4alpha

32

To

d
anm ne,

n- hexyl am ne;

i ned herei nabove,

produce the

di et hyl am ne,
b)

12-di net hoxyet hane,

o

Benzylam

7

inoj}-2-

,11-dioxo~9~-
naphthacenecarboxamide dihydrochloride

,12aalpha) )-4,7~bis(dimethyl-
5a,6,13,12a~octahydro-

3,10,12,12a-tetrahydroxy-1
[ [ [ (phenylmethyl)amino]acetyljam

{45—-(4alpha
amino)-1,4,4a,5,

33

met hanol

Its pharmacol ogi cal ly

in

or

_ 2 hours at fromroom
eflux tenperature of the reaction to produce the
d)m%[(subst i tTit ed gl ycyl ) am no] - 6- de-
or thegr pharnaqplogically

-6-de- methyl - 6-deoxytetracycline or
organic d inorganic salts, is treated,
pHBre of argor® nitrogeor helium wth a) a

such as an

a



actept dbl e organic and inorganic salts. In the event that

I norgani ¢ and organic salt forns are desired, the

- (substituted)-9-[(substituted

ghycyl)anlno] 6- denet hyl - 6- deoxytetracycli nes, may be obtained as inorganic
and organic salts using nmethods known to those skilled in the art (Richard

C. Larock, Conprehensive Organic Transfoggations, VCH Publishers, 411-4 15,

1989). It is well known to one skilled inthe art that an appropriate salt

formis chosen based on physical and chem cal stability, flowability,

hygroscopicity and solubility. Prefera%&gmﬁageg
7- (substituted)-9- [(substltuted gl ycyl -ge-
-21- met kYae) y Ny s RET DAY L= ndrgani C
salt such as hydrOQEiQ[aEmeﬁﬁﬁiﬁﬁﬁﬂﬁbcs,B&Q%QVQQbS,; -octahydrbbasghoric,
nitric &r sulfate; organic salt suc
16a,1;-;g;rah¥droxy-;0.12-d;oxo-2—napgtgacenzl]amlno]-
2~oxoethvliglycine phenylmethyl este

To 0.30 g of benzylglycine hydrochloride in 3
ml of 1,3-dimethyl-2-imidazolidinone is added 0.60 g of
sodium bicarbonate. The mixture is stirred at room
temperature for 15 minutes and filtered. To the
filtrate is added 0.20 g of product from Example 7A.
The reaction mixture is stirred at room temperature for

1 hour and then added to diethy ether. The resulting
solid is collected. -

-10

15 Example 43

S=(7¢,10a¢a) 1-N~[2-[[{9-(Aminocarbonyl)-4,7~
bis(dimethylamino)-5,5a,6.7,.10a,12-octahydro-1.8,
- 10a ~tetrah oxy=10.,12~-dioxo=-2~ thace inoj~-
2-oxcethvliglvcine
One-tenth of a gram of product from Example
34 in 10 ml of 2-methoxyethane is reduced catalyti-
cally, in a Parr shaker, with 0.10 g of 10% palladium
on carbon, at 3b'psi of hydrogen, for 2 hours. The
reaction mixture is filtered and the filtrate
25 concentrated to give 0.050 g of the desired product.
FAB-MS: m/z 588 (M+H).

20

30

35



‘acetate, benzoate, citrate,_cysteine or other amino aci ds,
fumardte, glycol ate,—rateate,—succinat e, tartrate, alkylsulfonate
;or arylsulfonate. Pependings...gepaced ©N the stochionetry of the acids

sed,  t t occurs with the C( -4}~d+ne%hy#an+ne—g#e p
‘?1 io’ 3%, 938} eddi val (ﬂm& mﬁmmw i th both the C(4)-dinethylaning
group and the substit err] PHD (2 equiv ul u I of
acid). The salts are preferred for oralg- é; fu I""IEH|F

adm ni strati on. Sone of the conpounds of the
herei nbefore 1%e ciaim:described Scheme Il have centers of asymetry at
t he car bon beari ng the err] substituent. The conpounds_nay,

therefore, exist in at |east & RFQ SS1£9% PEOANFING 7- (substityked) - The
present invent9@1«yuhyﬁxxnuﬁaegxyﬁymthido]-6-demetﬁyxmkmdé6kyt§tf@€en1c
m xture of stereoisQners €%hwe% 1a: as all stereoisonmers of the
conpounds mhetﬁ&g%ﬁ4ﬁ5f? e ormu ‘ot her stereoisoners or adm xed with
stereoi sonmers in any proportion of enantioners. The absol ute
configuration of any conpoun? may be determ ned RY[:H ) conventi ona
X-ray crystallography. The stiereochenmistry 25 &  €he centers on the
tetracycline unit (i.e. C 4a, C 5a and %ﬂZa) remai n intact
t hr oughout the Thi s
invention will be describ¢ jail with the foll ow ng
non limting exanples.y30 le 1

Eﬁaﬁ%

(SUCC|nonxycarbonKIle
~tert-butyl ester

wherein:

X is selected from amino, -NRlRZ, or halogen; the halo-

gen is selected from bromine, chlorine, fluorine and

iodine;

and when X = -NR]'R2 and R1 = hydrogen,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l1-methylpropyl, 2-methylpropyl or 1 1—d1methy1ethy1,

and when Rl = methyl or ethyl,

R2 = methyl, ethyl, n-propyl, 1-methy1ethyl, n-butyl,
1-methylpropyl or 2-methylpropyl:;

and when R1 = n-propyl,

R2 = n-propyl, 1-methylethyl, n-butyl, 1-methy1propyl
or 2-methylpropyl:

and when R1 = l-methylethyl,

R2 = n-butyl, l-methylpropyl or 2-methylpropyl:

and when R1 = n-butyl,

R2 = n~butyl, l-methylpropyl or 2-methylpropyl:;

and when R1 = l-methylpropyl,

R? = 2-methylpropyl:;

R is selected from R4(cn)nco-, n = 0-4,

and when n o,

R4 is selected from a-amino(cl-c4)alky1 group {[se-

lected from e—-aminomethyl, a—aminocethyl, a~aminopropyl,



To a S5[err] C sol ution of 8. 76 g of N-(tert-
butoxycarbonyl of N hydroxy- 35 : succinimde in

100 1, 2-di met hoxyet hane i s added 10.3
g ‘of d| cycl oheiﬂ “I ”Lll”ﬂmbodi i mide. The mi xtugpe—i-s—kept r] C
for s tion m:xture is filtel dHlS GRERTCHASBERN

-22- dloxane and the filtrate cagcentratef i n \REPLACER! |
solid results. The solid is triturated with diethyl et her,
collected and dried to give 12 g of the desired 5 i nt er medi at e.

The above experi eRminobutyl & &hé¢ @nantiomers Rf@cﬁjiﬁle found in JACS,
Vol 86, 1839(1939)

[7S-(7a.10a[err] PIaing (€K Al GRAYR L 'F'ﬁrf(ldﬁylaﬂ)mrzp group [se-
met hyl am no) - 5, 5a,ethal £ridh Krer2giotary dnd 1tBe l&vantiomers of said
| a—-aralkylamino group]:;
and when n = 1-4,
R? is selected from amino; monosubstituted amino group
[selected from straight or branched (cl-cs)alkyl (sub-
stitution selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1l-dimethylbutyl,
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethybutyl and l-methyl-2-ethylpropyl),
cyclopropylamino, cyclobutylamino, benzylamino and
phenylamino]; disubstituted amino group (selected from
dimethylamino, diethylamino, methyl(butyl)amino, eth-
yl (1-methylethyl)amino, monomethylbenzylamino,
aziridinyl, azetidinyl, pyrrolidinyl, 2-methylpyrroll—
dinyl, piperidinyl, morpholinyl, imidazolyl,
l1-pyrrolyl, 1-(1,2,3-triazolyl) and 4-(1,2,4-triazo-
1yl)1: carboxy(cz-c4)a1ky1amino group [seiected from
aminoacetic acid, o~aminopropionic acid and the
enantiomers of said carboxy(cz—c4)alky1amino group];
which comprises
(a) mixing 9-amino~7-(substituted)-6-de-

methyl-6~deoxytetracycline or the pharmacologically
acceptable organic and inorganic salt thereof with a
polar-aprotic solvent, an inert solvent, a base and
reacting with a straight or branched haloacyl halide of
the formula:

0 . This Sheet Has Been Reilaced

T

Y-(CH,), Q

wherein:



11 t et rahydr oxy- 10, 12 di oxo- 2- napht hacenyl ] am no] -
2-oxoet hyl Jcarbanic acid 1.1-di nethyl ethyl ester A
m xture of 0.850 g of 9-amino-4,7- blls(dl

devatein s AMMEIMBEARE v &5 G o T3 SH@%ES"EE ] ed

at 25[err] C for 5 m%huttes® The %ol ution ils t v o8 Edh 0 359 g
of product from Exanple 1, : stlrremeor 2 hours and extracted with
chl oroform The organic layer is concentrated in vacuo to give
0.50 g 20 OistgehgfﬁgéﬁdggﬁfﬁkEgd from bromidd( FABorhé&, 68PubMH) .
Exanple 3

12aferr])]-9- [ ( i@t iP§ERehol - 4. 7- bi s-
(di met hyl am nol énd-éﬁeﬁ §a=60;1 12a- octahydro 3.10.12. 25

12a-tetrahydroxy-1, 11- hth ce ec oxalm
nnno(trlfluoroaé%t%?e§traléht “or Brandt liﬁjﬁn(ﬁn)Qﬁkx}(ﬁﬁPfP ofSe~
product from Exabetted from broﬁbmethﬂl[)cﬂlaﬁoﬂetﬁjlunxndmmethplLd S
nmai nt ai ned at - ’gmf’?" I d by
concentrating 30" bromoetf%} vacuo egﬁtgl due ﬁgﬁ@?hﬁ&&gte \a\?\nth met hyl
al cohol and t he swFhkPrYytisWyil gi ve 0. 024 g of the desired

product . and Nﬁﬁ&i\Bﬁ rri-24530 (MtH) .
Exanpl e 4 35

A 435 v i g erfia PR SIS B Sine
(pul veri zed and aimd efilnorinepcudrtaluenegul fonate, O-4ietifEsul féhate 2%
hours) and 13. 85 P} e flot GhOENY1SM Pl ;

; for 0.5 to 5 hours at from room temperature to the re-
flux temperature of the reaction and recovering
9-[(haloacyl)amido]-7-(substituted)-6-demethy1-6-deoxy—
tetracycline or the pharmacolecgically acceptable organ-
ic and inorganic salt thereof; and

(b) reacting the 9-[(haloacyl)amido]-7-(sub-
stituted)-6-demethyl-6~-deoxytetracycline or the pharma-
cologically acceptable organic and inorganic salt
thereof, in a polar-aprotic solvent, under an inert
atmosphere of helium, nitrogen or argon, with a
nucleophile having the formula, R4H, wherein R* is
hereinabove defined; for from 0.5 to 2 hours at from
room temperature to the reflux temperature of the reac-~
tion and isolating the'compound of formula I or the
pharmacologically acceptable organic and inorganic salt
thereof.

2. The process of Claim 1 wherein:

X is selected from amino, -NR1R2, or halogen; the halo-
gen' is selected from bromine, chlorine, fluorine and
iodine;

and when X = -NRle and when R1 = methyl or ethyl,

R2 = methyl or ethyl;

R is selected from R®(CH) CO-, n = 0-4,

and when n = 0,

This Sheet Has Been Rep I.aced
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23, I's heated, very sIomAy, in a sand bath to 78 C and

kept at th|s—%eﬁﬁeFa%aFe—FeF—$—$/2 hours. Tol uene is ____added to Lhe
m xture and t S reaned by pipette. This steP
repeat ed sever%l@m “""imﬁ“ olid is then trari&isesmeetlas aced
Buchner funnel “with rret hyl ene chloride ‘a Hl“ﬂ u
vacuum at 50[err] C ' for 24 hours tg71|eld 14 2 g “lﬂ

i nternmedi ate. 10

[ 4S- (4a. 12aa) 1-4,7-Bi s (di nethyl am no) - 0- [[ (dlnethyl

an1n0)acety|]an1ngf 1s4‘%%£éd¥%d5f¥%ml2@ Qﬁiﬁ8¥6r0C3)alkyl group [se- |

10. 12. 12a-tetrahy rox I 0X0 t hacenecar b8x

ami de di hydr ochl oFf f%°m o248 Rohaehy To“aéﬂ+§?ﬁFE¥bf andgtheof

9-anino-4,7-bis(d9nantlomers of said a-amlno(c C,)alkyl group];
and when n = 1-4,

r? is selected from amino; monosubstituted amino group

[selected from straight or branched (cl-cs)alkyl (sub-
stitution selected from methyl, ethyl, n-propyl,
1-methylethyl, n-butyl, n-pentyl and n-hexyl),
cyclopropylamino and benzylamino]; disubstituted amino
group [selected from dimethylamino, diethylamino,
methyl (butyl)amino, azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl and l-imidazolyl]:
and the pharmacologically acceptable organic and inor-
ganic salts.

3. The process for producing novel straight
or branched 9-[ (haloacyl)amido]-7~-(substituted)-6-de-
methyl-6-deoxytetracyclines of the formula:

X NCCHgz) 5

wherein:

X is selected from amino, -NR1R2, or halogen; the halo~

gen is selected from bromine, chlorine, fluorine and
iodine;

_ 1.2 1
and when X = -NR™R® and R
R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l1-methylpropyl, 2-methylpropyl or 1,1l-dimethylethyl;

= hydrogen,



7ﬁsthyhanino)-6-denethy|-6-deoxytetracyc|ine di sul fate in 120 n
of DWPU a | eis added 6.57 g of sodi um car bonate. The

ri
mxture i s S ﬂ “““ ~ mnutes, followed by the addition of
- 2:83. 9 of pﬂ“““;‘ ﬁ “““ l r‘om Exanpl e 4. The react] ' ' 1
hour , » "cfihtereds and the filtrate is added sl op @ilﬁéﬂ T8 REEN
of methylene chloride/ diethyl ether (120Qgly/400m ). PLALED ol idl i s
col |l ected, dissolved in 250 m nethyl al cohol and added slowy to
1600 m of nethylene 25 chloride. The precipitate is coll ected,

masgedtmﬁth and whegigﬂh¥rm@thgq 3rdedhiyad to give 5.75 g of the desired
product .

2 M(EAB): m 8 (MtH).

Exanple 6 30 R = gtﬁy)l[%g;fmxi,lggpggﬁ)l._ d-pethydeshydey rromtdi- 4, 7-
bi s(di met hyl am memethflpxpbyiaot. 2:meéRaydptrapydr;o- 3. -
10, 12, 12a-tetra r 21511-dioxo-2-napht hacenecar box-
am de dihydroch?égigg£n R n égoéyﬂ, To a roomtenperature solution of
0.334 g of 35 R” = nobxppPid.4lrmethydefbyly afi-Rotyd- ddmreylepreadidyt et r a-
cycline disul fape, 26mekh9fiptopydi;net hyl -3, 4,5, 6-tetra-
hydr o- 2( 1H) - pyri m_di hone 1ﬁgr |na%§eﬁ | Led DMPU, and : 2 m of
acetonitrile is2B8d¥hes B1g=ylspethyieihyl,

R®” = n-butyl, l-methylpropyl or 2-methylpropyl:

and when R1 = n-butyl,
R2 = n-butyl, l-methylpropyl or 2-methylpropyl:;

and when R1 = l-methylpropyl,
R2 = 2-methylpropyl:
and vhen n = 0,
Y is straight or branched a-halo(cl-c4)alkyl group (se-
lected from bromomethyl, chloromethyl, iodomethyl,
a-bromoethyl, a-chloroethyl, a-bromobutyl and
a-chloro-isobutyl]:
and when n = 1-4,
Y is halogen [selected from bromine, chlorine, iodine
and fluorine], O-toluenesulfonate, O-methylsulfonate or
trifluoromethylsulfonate; which comprises

(a) mixing 9-amino-7-(substituted)-6-de-
methyl-6-deoxytetracycline or the pharmacologically
acceptable organic and inorganic salt thereof with a
polar-aprotic solvent, an inert solvent, a base and
reacting with a straight or branched haloacyl halide of
the formula: '

0

)l\
Y-(cﬂz)n Q
wherein ¥, n and Q are hereinabove defined;
for 0.5 to 5 hours at from room temperature to the re-
flux temperature of the reaction and isolating the com-

~pound of formula II or the pharmacologically acceptable
organic and inorganic salt thereof.

NN

. This Sheet Has Been Replaced -



N 4

T

K 24- carbonate. The m xture is stirred for 5 m nutes : :
roIPomed by the addition of 0.068 g of chl oroacet yl chloride. The
-reactlon [ It es, filtered, and the filtrate

f added drow se to dlethyl et her, conteLninn 1. of 1M
et T o T s S

M5(FAB): ml z 549 (NHH) 10 . Exanpl e 6A

[ 4s- (4a. 12a[err])1 9-((Chl oroacetyl )am no]-4.7- bi s
(dinethylamno) -1. 4.4a 46, fige -Proddsd 26f Oc1 @iy U5 OwRerein:

10. 12. 12a- tetrahvdrox -1dt 1&9 0X0-2; napht ecal

am de (free ed trom amln°'1' tTt1 2k bﬂ%% %%nfs prepared by
t he gmna@rselﬁcmrﬁm Goroming, Oclkllopiné, oflwenbne gnd

bi s (dinethylaqﬁygﬁefidenethyl 6- deoxytetracycllne '
hydr ochl ori de, ‘of DWPU 5 of acetonijril 668 g of
sodi um car bona@@daihen 45~ o-NR R 2pd aken| R20= methylc‘Pi?o'PF’aﬁlto gi ve
0.52 g of the @iy ebtywdust Senyhe free base.

and when n = O,

Y is straight or branched a-haio(ci-c4)alkyl group [se-
lected from bromomethyl, chloromethyl, iodomethyl,
a~bromoethyl, a-chloroethyl, a-bromobutyl and
a-chloro~-isobutyl];

and when n = 1-4,

Y is halogen [selected from bromine, chlorine, iodine
and fluorine], O-toluenesulfonate, O-methylsulfonate or
trifluoromethylsulfonate; and the pharmacologically
acceptable organic and inorganic salt.

5. The process of Claims 1 or 3 wherein said
polar-aprotic solvent is selected from 1,3-dimethyl-
3,4,5,6-tetrahydro-2(1H) -pyrimidone, 1,3-dimethyl-2-
imidazolidinone, hexamethylphosphoramide, dimethylform-
amide, dimethylacetamide, N-methylpyrrolidone,
1,2-dimethoxyethane, tetrahydrofuran, water, methanol
and equivalent thereof. _

6. The process of Claims 1 or 3 wherein said
inert solvent is selected from acetonitrile, methylene
chloride, tetrahydrefuran, chloroform, carbon
tetrachloride, 1,2-dichloroethane, tetrachloroethane,
diethyl ether, t-butyl methyl ether, isopropyl ether
and equivalent thereof.

7. The process of Claims 1 or 3 wherein said
base is selected from sodium carbonate, sodium bicar-
bonate, sodium acetate, potassium carbonate, potassium
bicarbonate, triethylamine, cesium carbonate, lithium
carbonate and equivalent thereof.

Shest: Has Be an Replacen j
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003559 ~ 9

[err]H NNR(DIVBOd[err]) [err] 9.3(s,1H); 7.9(s, 1H); 4.43P8S2H).
Exanple 7 . :

[ 4S- (4a. 12a[err])]-9-[(Bronpacetyl)am no]-4.7-bis(di- 25

met hylam no) -1.4 .4a. 5.5a. 6.11.12a-octahydro-

3.10. 12. 12a-tetrahydroxy- 1. 11- di oxo- 2-

napht hacenecar boxam de nonohydr obr om de REPLACENE&HESHEEB I on
of 5.01 g of 9-am no-4, 7-bis- (di met hyl am n

- 6- denet hyl - 6- deoxytetracycline 30 di sul fate, 1)03meQﬂ_ﬂn@U and 25
m of acetonitrile is added 5. b g of sodiun garbonate. ThE
reaction is stirred, under argon, at room {el '

m nutes, followed by the addition of 3.03 g of br onoacet yl

brom de. The stirring is continued for an 35 aadrtronal hour. The
solid is collected and the filtrate is added slowWy to isopropyl
al cohol / di et hyl ether (200 mM/750mM ). The yellow solid is

col | ect ed, : : - 25.

Title: NOVEL METHOD OF PRODUCING 7-(SUB-
STITUTED) ~9~[ (SUBSTITUTED GLYCYI)=-
AMINO]-6~DEMETHYIL-6-DEOXYTETRA~

CYCLINES
BACKGROUND OF THE INVENTION

1. Field of the Invention
The invention relates to a novel method for

producing.[4S—(4alpha,12aalpha)]-4-(dimethy1amino)-7-,f'
(substituted) -9-[[ (substituted amino)sﬁbstituted]-
amino}-1,4,4a,5,5a,6,11,12a~octahydro-3,10,12,12a-te~
trahydroxy-1,1l1-dioxo-2-naphthacenecarboxamides, herein
after called 7-(substituted)-9-[(substituted glycyl)-
amino}-6-demethyl-6-deoxytetracyclines, whlch are
useful as antibiotic agents.

The 1nvent10n.also relates to making novel,
straight or branched 9-[ (haloacyl)amino]-7-(substitu-
ted) -6-demethyl-6~deoxytetracycline intermediétes,
which are useful for making the novel compounds of the
present invention.

SUMMARY OF THE INVENTION

This invention is concerned with a novel
method for producing 7-(substituted)-9-[ (substituted -
glycyl)amino]-6-demethyl-6~deoxytetracyclines,
represented by formula I:




mashed Wi th isopropanol and diethyl ether to give 5.77 g of the

“desired internediate. ' M5(FAB): 593 (MtH). 5
Exanpl e 7A [4S-(4a, 12a[err] 1-9-[ (BrodHEH&&EMﬂﬂWTSHEET
amnol -4.7- bis (dinethylam no) -1.4.4a,5. 5h,[6, 11,
ﬁaa_oct ah-dro-3. - 10, 12,12a-f etrahydroxy-1 3 0 JUL 1999

- di oxo- 2- napht hacenecar box- e (freg
base) 10 To 0.20 g of product from Exajrpte—* .n 3—
of 1, 3-dinethyl-2-im dazolidinone is added 0.30 g of _ sodi um
bi carbonate. The reaction is stirred at room [enperatare 1or 15
mnutes and filtered. The filtrate Is added to 15 nml of diethyl
ether and the resulting 15 ¥ precipitate i § CCH @()tfd to give 0.150 g
of the desired . infernedi ate as the frege bas V5( FAB) :

mz 593 (MHH).
[4S-(4a. 12aferr]) ]-9-[(B
(di et hyl am no) -1.4. 4§
10;12.12a-tetrahydroEy-

'Exanplg}$ bi s

am de di hydrochlgrid
t he pr bcedllr e of
bIS %dlnethylan1no) - 6- dene

DMPU, 2 ml of acetonil
0.215 g of bronpacetyl

[ h"&s prepared by

9-am no-4, 7- 25

ne disulfate , 6
of OSOdI um car bonate and

I-61éeoxyt.

636 @ H

wherein:

15 X is selected from amino, -NRle, or halogen; the
halogen is selected from bromine, chlorine, fluorine
and iodine;
and when X = -NRle and R1_= hydrogen,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1—methylpropyl, 2-methylpropyl or'l,l-dimethylethyl:
and when R; = methyl or ethyl,

R2 = methyl, ethyl, nfpropyl, l-methylethyl, n-butyl,

l1-methylpropyl or 2-methylpropyl:;

20

" and when R1 = n-propyl,

25 R? = n-propyl, l-methylethyl, n-butyl, l-methylpropyl
or 2-methylpropyl:
and when Rl = ]l-methylethyl,
R? = n-butyl, 1l-methylpropyl or 2-methylpropyl:;
- and when R1 = n-butyl,
30 R? = n-butyl, l-methylpropyl or 2-methylpropyl;

and when R1 = l-methylpropyl,

R2'= 2-methylpropyl;

R is selected from R*(CH) CO-, n = 0-4,
35 agd when n = 0,

R® is selected from a-amino(cl—c4)alkyl group selected
from e-aminomethyl, «-aminoethyl, e—-aminobutyl, a-amino-
isobutyl and the enantiomers of said

a-amino(cl-c4)alkyl group ; a—-aralkylamino group



chl oride. Seven tenths of a gramof the desi r ed

"obt ai ned. 30
Exanpl e 9

(2- Brono- | - oxopr opyl ) am no]j -
4. 7-bi s(di net hyl am no)-1. 4. 4a. 5. 5a. 6. 11. 12a- oct ahydf o} 30 JUL 1999
3.10.12. 12a-tetrahydroxy-1, 11-di oxo-2-naphthacene-| 3p

A s Tae. Touror1) -o.;  |REPLACEMENT SHEET

car boxam de hydrobrom de -3~ The tifl e compound 1S prlepared
by the procedure of Exanple 6, using 1.00Lg.of 9-anino-4. 7-
826-|f bls(dinethylanino) 6- denet hyl - 6- deoxytetracycline

i sul fate,

2tnmmmomo

i nt er medi at e.
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A AP g e spancioness o

sald o= aralkylamlno group;
and when n = 1-4, .
rR? is selected from amino; monosubstituted amino group
selected from straight or branched (cl-cs)alkyl
(substitution selected from methyl, ethyl, n-propyl,
1-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbuty1,
n-hexyl, l-methylpentyl, 1,1-dimethylbutyl,
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethybutyl and l-methyl-2-ethylpropyl).,
cyclopropylamino, cyclobutylanmino, benzylamino and
phenylamino ; disubstituted amino group selected from
dimethylamino,'diethylamino, methyl (butyl)amino,
ethyl(1-methylethyl)amino, monomethylbenzylamino,
aziridinyl, azetidinyl, pyrrolidinyl,
2-methylpyrrolidinyl, piperidinyl, morpholinyl,
imidazolyl, l-pyrrolyl, 1-(1,2,3-triazolyl) and
4~(1,2,4-triazolyl) : carboxy(cz-c4)a1ky1amino group
selected from aminocacetic acid, a-aminopropionic acid
and the enantiomers of said carboxy(cz-c4)alkylamino

~ group ; which method comprises reacting a haloacyl

halide compound of the formula:

A

Y(CH)

wherein when n = 0,

Y is straight or branched a-halo(cl-c4)alky1 group
selected from bromomethyl, chloromethyl, iodomethyl,

‘a-bromoethyl, a-chloroethyl, e-bromobutyl and

a-chloro-isobutyl ;

and when n = 1-4,

internediate i s



MS(FAB): iz 607 (MHH). REPLACEMENT SHER

[4S-(4a. 12a[err]) 1-9-[ (4-Brono-I|-oxobutyl) am pot=

4. 7-bi s(di net hyl am no) - 1. 4. 4a. 5. 5a. 6.11.12a-oc.ahng?JUE,999 J 3.10. 12

12a-tetrahvdroxy-1, 11-di oxo- 2- napht hacene-

car boxam de dlhydrochlorlde The title conpgund is

prepared by the procedure of Exanple 5, using 1.34 g of

9-anino-4,7- bi s(di met hyl am no) - 6- denethy+—6—deet-et+dcycl i ne 15
iodife Of

di sul fate, g;%fgggggéﬁ‘cééEQE%Ea f%émrbrgﬁlggpuchﬁorln

e
acetonltrlle an | omobui yry oride to give 1.45
g of the desi raRf pFbaeEine ., 0-toluenesul fonats, O-methylsudfonate pr

[ 45 (4a. 12a&ﬁifiﬁoioﬂetﬁyﬁbﬁl@dh&%bby|a”‘nO) -9- [ [ (dimethyl- 20

am ng) acet yl tah dro
10,12 Toa. L ef A R ok BATGTRRORSELSRER, AtoB BRI, chlorine,
am de di hydr octluwerine and iodine] with a 9Faminsei7+ (ismbsifitiiteds)g- 61

ot 110 aeptryn gk RAchotd BB BPLE A, 2,

di et hyl am ne fon 1sestirr

m nutes followed by concentration in vacuo to renove excess

di methyl am ne. The mxture is filtered and the filtrate added,
drog W se, to 70 m of isopropyl alcogglﬁf etpyl ether (1:1). To
thi S solution is added 30 X 1 m of 1M hyd § eaci d/ di et hyl

et her. The resuljti ng preC|p|tate S Gbllected washed with

| sopropyl al cohol and di etk . 0*4 0.11 g of

t he desired product.

15 H2N

OH 0 OH 0 0

wherein X is as defined hereinabove or the pharmacolo-
20 gically acceptable organic and inorganic salts thereof

to obtain a 9-[(haloacyl)amino]-7-~(substituted)-6-de-

methyl~6-deoxytetracycline intermediate of the formula:

25
0
wherein X, Y and n are .as defined hereinabove or the
35 organic or inorganic salts thereof and reacting the

intermediate, 9-[ (haloacyl)amino]-7-(substituted)-6-
demethyl~-6-deoxytetracycline or the pharmacologically
acceptable organic and inorganic salts thereof, with a



NB(FAB): mz 558 (MtH). 35 i} _ '
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4S- (4a, 12aferr]) 1-4, 7--Bi s~di et hyl am no) -1. 4. 4a. -

5.5a. 6. 11. 12a- oct ahvdro- 3. 10. 12. 12a-t et r ahydr oxy- 9- S(JJU$'999

[[ (et hyl am no) acetyl ] am nol - 1, 11 - di oxo- 2 naphthacene- _ :

car boxam de di hydrochl ori de A mxpure of 0.1258 ¢
product from Exanpl e 7, 5 mM of 40% net hyl akdwe—in-vater _and [5 n

of Methy| ¢ eBuckpopeidbe nﬁgefoﬁwfg - R##, SLHELE] AR qUNdeenperature 10

for 30 m nutes excess amne is ré vacuo and
the residue dQQﬁhﬂquh¢F%%@ﬁkﬂYeMd?%n%bbﬁln a 7-(substipyted)c®ol . The

di luted reacti Q%Lﬁiéﬂﬂﬁﬁbd SgBFEeTh amino ]-s-dgfneﬁﬁ’yiesLQ tEe Q- di et hyl
et heg Contalnlﬁilzne cgmpound accorggnz égcgggahgaaCI%ﬁI%hé(gg1anf2her
and 10 m of

and inorganic salts thereof.

This novel method is an efficient way of
preparing the 7-(substituted)-9-[(substituted
glycyl)amino]-6-demethyl-6-deoxytetracycline or the

10 phafmacologically acceptable organic and inorganic
salts. The novel method permits these compounds to be
prepared in two reactions. The first reaction results
in the formation of a common intermediate, 9-[ (halo-
acyl)amino]-7-(substituted)-6~-demethyl-6-deoxytetra-

15 cycline or the pharmacologically acceptable organic and
inorganic salts thereof. The second reaction permits
the common intermediate to be reacted with a wide
variety of amines and results in a wide spectrum of
7-(substituted)-9-{ (substituted glycyl)amino]-6-de-

20 methyl-6-deoxytetracyclines or the pharmacologically
acceptable organic and inorganic salts thereof. The
use of difficult protecting groups is eliminated, thus
allowing the final products to be formed in only two
reactions.

25 Preferred is a method for producing compounds
according to the above formula I wherein:

X is selected from amino, -NR1R2, or halogen; the
halogen is selected from bromine, chlorine, fluorine
-and iodine;

30 and when X = -NR'R? and R* = hydrogen,

R? = methyl, ethyl, n-propyl, l-methylethyl, n—bupyl,
l-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl:

and when R1 = methyl or ethyl,
2

R”™ = methyl, ethyl, n-propyl, l-methylethyl, n-butyl;
35 R is selected from R*(CH) co-, n = 0-4,
and wvhen n = 0, '

R4 is selected from a-amino(cl-c4)a1ky1 group

selected from ec-aminomethyl, a—aminoethyl,
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15

544 (M+H)
descri bed
20

pr epar ed.
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i sopropyl al cohol. The resulting solid i mA(meﬂTns iET

and dried to give 0.106 g of the desired product.

this invention |isted beIOM/iQGExanples 1B-B3 are

, T z
Substantially follop hg_t he met hods
in detail herein above in Exanp| e| 180 bt B8%pdurlds of

25 30 : 35

a-aminopropyl, e-aminobutyl and the enantiomers of said

a—amino(cl-c4)alky1 group ; a=—-aralkylamino group
selected from phenylglycyl and the enantiomers of said

e-aralkylamino group ;

and when n = 1-4,

Rﬁ

selected from straight or branched (Cl-cs)alkyl

is selected from amino; monosubstituted amino group

(substitution selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, 1l-methylpropyl, 2-methylpropyl,
1,1~-dimethylethyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1l-dimethylbutyl,
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethybutyl and 1-methyl-2-ethylpropyl),
cyclopropylamino, cyclobutylamino, benzylamino and
phenylamino ; disubstituted amino group selected from
dimethylamino, diethylamino, methyl (butyl)amino,
ethyl (1-methylethyl)anmino, mohomethylbenzylamino,
aziridinyl, azetidinyl, pyrrolidinyl,
2-methylpyrrolidinyl, piperidinyl, morpholinyl,
imidazolyl, 1-pyrrolyl, 1-(1,2,3-triazolyl) and
4-(1,2,4-triazolyl) :; carboxy(cz-c4)alkylamino group
‘selected from aminoacetic acid, e-aminopropionic acid
and the enantiomers of said carboxy(cz-c4)a1kylamino
group ; and the pharmacologically acceptable organic
and inorganic salts.

Particularly preferred is a method for
producing compounds according to formula I wherein:
X is selected from amino, -NR1R2, or halogen; the
halogen is selected from bromine, chlorine, fluorine
and iodine;

and when X = -NRlR2 and R1 = hydrogen,
R? = methyl, ethyl, n-propyl, 1—methylethyl, n-pbutyl,

1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;
and when R1 = methyl or ethyl,
R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l-methylpropyl or 2-methylpropyl:
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R is selected from R4(CH)nCO-, n = 0~4,

- 29- [err]
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and when n = 0, ,
R4_is selected from a-amino(cl-c4)alkyl group
selected from e-aminomethyl, a—-aminoethyl,
ae-aminopropyl, a-aminobutyl and the enantiomers of said
c—amino(cl-c4)alkyl group ; a—-aralkylamino group
selected from phenylglycyl and the enantiomers of said
e-aralkylamino group ;
and when n = 1-4,
R? is selected from amino; monosubstituted amino gfoup
selected from straight or branched (C,-Cg)alkyl
(substitution selected from methyl, ethyl, n-propyl,
1~-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, 1-méthylpentyl, 1,1~-dimethylbutyl,
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethybutyl and l-methyl=-2-ethylpropyl),
cyclopropylamino, cyclobutylamino and benzylamino ;
disubstituted amino group selected from dimethylamino,
diethylamino, methyl(butyl)amino, éthyl(l-methylethyl)-
amino, monomethylbenzylamino, aziridinyl, azetidinyl,
pyrrolidinyl, 2-methylpyrrolidinyl, piperidinyl,
morpholinyl, imidazolyl, 1l-pyrrolyl, 1-(1,2,3-triazo-
lyl) and 4-(1;2,4-triazolyl)_; carboxy(cz-c4)a1kylamino
group selected from aminoacetic acid, e—aminopropionic
acid and the enantiomers of said carboxy(cz-c4)alky1-

‘amino group ; and the pharmacoiogically acceptable

organic and inorganic salts.

Most particularly preferred is a method for
producing compounds according to formula I wherein:
X is selected from anmino, —NRIRZ, or halogen; the
halogen is selected from bromine, chlorine, fluorine
and iodine;
and when X = -NRle and Rl
R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

i-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl;

= hydrogen,
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-8 =

and when R' = methyl or ethyl,

Rz = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methy1propyl or z-methylpropyl,

R is selected from R (CH) co—, n = 0-4,

. and when n = 0,

R4

selected from a-aminomethyl, a-aminoethyl,

is selected from a-amino(cl-c4)a1ky1 group

a~-aminopropyl, a«-aminobutyl and the enantiomers of said
a-amino(cl-c4)a1ky1 group ;
and when n = 1-4,
R? is selected from amino; monosubstituted amino group
selected from straight or branched (cl#c6)a1kyl
(substitution selected from methyl, ethyl, n-propyl,
1-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl,
1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1l-dimethylbutyl,
2,2~-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethybutyl and 1-methyl-2-ethylpropyl),
cyclopropylamino, cyclobutylamino and benzylamino ;
disubstituted amino group selected from dimethylamino,
diethylamino, methyl (butyl)amino, ethyl(il-methylethyl)-
amino, monomethylbenzylamino, aziridinyl, azetidinyl,
pyrrolidinyl, 2-methylpyrrolidinyl, piperidinyl,
morpholinyl, imidazolyl and 1l-pyrrolyl ;
carboxy(Cz-C4)alky1amino group selected from
aminoacetic acid ; and the pharmacologically acceptable

- organic and inorganic salts.

Of special interest is a method for produc1ng
compounds according to formula I wherein:
X is selected from amino, -NR1R2
halogen is selected from bromine, chlorlne, fluorine
and iodine; :
and vhen X = —NR1R? and when R1 = methYl or ethyl,
R? = methyl or ethyl; '
R is selected from R*(CH) CO-, n = 0-4,

and when n = 0,

;s OF halogen; the



.- 33 Exanpl e 34 -
[7S-(79.10alerr])1-N[2-r r9-(Am nocarbonyl)-4, 7- _REPLACENH%“TSHEEI
bi s(di met hyl am no)-5. 5a. 6. 7. 10a. 12-oct ahydro- 1. 8. Oa,

11-t etrahydroxy-10, 12-di oxo-2-napht hacenyl]ani no] - 30 JUL 1999
2-oxoet hyl ] gl yci ne phenyl net hyl ester -9- Tpo P.30 g of
benzyl gl yci ne- hydrochloride in 3 m  of '

1, 3-di met hyl - 2-i mi dazol i di none i s added 0.60 g of sodi um

bi car bonat e. }Kﬁeilsi xtagledtedifrord atanione(QP-C,) alkyl egpeupt ure for 15
mnutes and fiLeqleRieq Tfké!fﬂeu-aminometh){% ! tJ-aJnﬁ.ﬂéeﬂg?le,d dﬂ'\getl‘ge of product
A Th tiTr'ed at

from Exanpl e 7A. . e reaction mxture Is s room
tenperature fgpantiomers af %aid grARing( Gl abkYl IFQURt her . The

resuPting and wheipln &=is-£pl |l ected. 15
Exanpl e 43

DL | Radp sedpred R AT Mudatbl e LB hes Ry 7
10a, 11-t et r ahy dedectkd ﬂﬁbmﬁsbxafgmapﬂtth&mqhedaotgeté)alkyl
(substitution selected from methyl, ethyl, n-propyl,
_ l-methylethyl, n-butyl, n-pentyl and n-hexyl),

10 cyclopropylamino and benzylamino ; disubstituted amino
group selected from dimethylamino, diethylamino,
methyl (butyl)amino, azetidinyl,.pyrrolidinyl,
piperidinyl, morpholinyl and 1-imidazolyl :
and the pharmacologically acceptable organic and

15 inorganic salts.

Also included in the present invention is a
method for making a novel straight or branched
9-[ (haloacyl)amino]-7-(substituted)-6-demethyl-6-deoxy-
tetracycline intermediate useful for producing the

20 above compounds of formula I. Such intermediate
includes those having the formula II:

X NC(CH3) >
25 i
0
I H NH,
Y-(CH,), N
_ CH 0 OH 0 0
30 N ¥
wherein:
X is selected from amino, -NRle, or halogen; the
35 halogen is selected from bromine, chlorine, fluorine

and iodine;
and when X = --NRlR2 and R1 = hydrogen,
R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl:



. 2-oxoet hyl I al yci ne 20 One-tenth ofw.a.gram of product from

Exanpl e

34 in 10 m of 2-methoxyethane i RETE%ﬁ%%ﬂﬂWFSﬂEET

cally, in a Parr shaker, with-0.10 g of 10% pal |l adiu chr bon,

at 30 ps

of hydrogen, for 2 hours. The ef re I B
filtered and the filtrate 25 concegbrat ed t \t#eB@LES@"é of fhe
desired product. FAB-M5: nfz 58
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and when Rl = methyl or ethyl,
rR? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:;

and when R1 = n-propyl,

R? = n-propyl, l-methylethyl, n-butyl, 1emethy1propyl
or 2-methylpropyl:

and when R1 = l-methylethyl,

R2 = n-bﬁtyl, 1-methylpropyl or 2-methylpropyl:
and when R1 = n-butyl, |
R? = n-butyl, 1l-methylpropyl or 2-methylpropyl:;
-and when R* = l-methylpropyl, '

R2 = 2-methylpropyl:

and wvhen n = 0,

Y is straight or branched a-halo(cl-c4)a1kyl'group
selected from bromomethyl, chloromethyl, iodomethyl,

a~-bromoethyl, a-chloroethyl, a—bromobutyl and

a-chloro-isobutyl ;

and vhen n = 1-4,

Y is halogen selected from bromine, chlorine, iodine
and fluorine , O-toluenesulfonate, O-methylsulfonate or

trifluoromethylsulfonate; and the pharmacologlcally
acceptable organic and inorganic salt.

The novel method for producing the
intermediate compound of formula II comprises reacting
a 9-amino-7-(substituted)-6-demethyl-6-deoxytetra-
cycline with a compound of the formula:

0

)l\
Y-(CH,), Q

wherein ¥, n and Q are as defined hereinabove.
Preferred is a method for producing compounds

accdrding to the above formula II wherein:

X is selected from amino, —NRle, or halogen; the

halogen is selected from bromine, chlorine, fluorine

and iodine;
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chlorine, fluorine and iodine; and when Xli_-NR[err] R
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m 1. A process for producing 7fsubsiiiti-ed

wherein: X is selected from pmimo;

, or hal ogen; the halo- gen is selected D |
shLhik R

%
- =

n-hut vl .
Y T

and when X = --NRlR2

and R1 = hydrogen,

Rz = methyl, ethyl, n-propyl, l-methylethyl, n-butYl,
1-methylpropyl, 2-methylpropyl or 1,l-dimethylethyl:;
and when R1 = methyl or ethyl,
R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl;
and when n = 0,
Y is straight or branched a—halo(cl-c4)a1ky1 group

selected from bromomethyl, chloromethyl, iodomethyl,
a-bromoethyl, a-chloroethyl, a-bromobutyl and
a-chloro-isobutyl ;
and when n = 1-4,
Y is halogen selected from bromine, chlorine, iodine
and fluorine , O-toluenesulfonate, O-methylsulfonate or
trifluoromethylsulfonate; and the pharmacologically
acceptable organic and inorganic salt.

Particularly preferred is a method for
producing compounds according to formula II wherein:
X is selected from amino, -NRle, or halogen; the
halogen is selected from bromine, chlorine, fluorine
and iodine;

1.2

and when X = ~-NRR"
2

and R1 = hydrogen,

R = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

l-methylpropyl, 2-methylpropyl or 1,l1-dimethylethyl;

and when R1 = methyl or ethyl,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:

and when n = 0, _

Y is straight or branched a-halo(cl—c4)alkyl group
selected from bromomethyl, chloromethyl, iodomethyl,

a=-bromoethyl, a-chloroethyl, a-bromobutyl and

a-chloro-isobutyl ;

and when n = 1-4,

Y is halogen selected from bromine, chlorine, iodine
and fluorine , O-toluenesulfonate, O-methylsulfonate or

trifluoromethylsulfonate; and the pharmacologically
acceptable organic and inorganic salt.



l-hethylpropyl,

1- net hyl propyl
when Rierr] =

2- met hyl propyl or 1,1-dinethy|ethy|¥ﬁ?ﬂ

methyl or ethyl, R err] = nmethyl, ethyl, n-propyl, - ut vyl ,
or 2-nethyl propyl; and when Rlerr] 3 -gé&ﬂ b 1@% rr] =
n-propyl, 1-nethylethyl, n-butyl, 1-methylpropyl or é Er fl; gnd
1- net hyl et hyl R[err] = n- but |, 1-mef byl propyl .or
and when Rlerr] = n-butyl 2é[err] = n-butyl,

2- et hyl propyl ;

1- net hyl propyl
2-nethy|propy|
n 0, Rerr]

or 2-nethy|propy| and when Rlerr]= Lunaphykpﬁeﬁyk—-ﬁferr]

o sol oot Hpdt aar iR RrRgEada daia paried 4880, ce.

| ect'ed fron1a-@ﬁnﬁ@nﬂﬂ%ﬂcoqpmunﬁSam qeegidiylg to formula II wherein:
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halogen is selected from bromine, chlorine, fluorine
and iodine;

and when X = -NR1R2 and Rl = hydrogen,

R% = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
1-methylpropyl, 2-methylpropyl or 1,l1-dimethylethyl:;
and when R' = methyl or ethyl,
R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:;
and when n = 0, '
Y is straight or branched a-halo(cl;c4)alky1 group
selected from bromomethyl, chloromethyl, iodomethyl,
a-bromoethyl, a-chloroethyl, a-bromobutyl and
a-chloro-isobutyl ;
and when n = 1-4,
Y is halogen selected from bromine, chlorine, iodine
and fluorine , O-toluenesulfonate, O-methylsulfonate or
trifluoromethylsulfonate; and the pharmacologically
acceptable organic and inorganic salt.
Of special interest is a method for producing
compounds according to formula II wherein:
X is selected from amino, -NRle, or halogen; the .
halogen is selected from bromine, chlorine, fluorine
and iodine; :
and when X = —NR]'R2 and when R1
R? = methyl or ethyl:;
and when n = 0,
Y is straight or branched a-halo(cl-c4)alkyl group
selected from bromomethyl, chloromethyl, iodomethyl,

a-bromoethyl, a~-chloroethyl, a-bromobutyl and

methyl or ethyl,

a-chloro-isobutyl ;

and when n = 1-4,

Y is halogen selected from bromine, chlorine, iodine
and fluorine , O-toluenesulfonate, O-methylsulfonate or



said [err]-amno (Cferr]-Clerr]) alkyl group; and Axxﬁmayt
sel ected from am no; nonosubstituted am no group sel ¥
branched (Cerr]-Cerr])al kyl (sub- stitution selectle fron1neth¥ ,
n-propyl, 1-nethylethyl, n-butyl, 1-nmethylpropyl, 2- }beUbjW,9
1, 1-di met hyl et hyl, n-pentyl, 2-nethylbutyl, 1,1-dinefhyl propyl,
2, 2-di met hyl propyl, 3-nethyl butyl, n=hexyl, 1-nethylpentyl,

1, 1-di et hyl butyl, 2, 2-di nethyl butyl, 3-nmetBgrpentyll_1._2- dLnPfhvlhnf\
1, 3-di met hybutyl and 1- nethyl-2-ethy|propy|) cycl opropyl am no,
cyclobutylan1no benz Ian1no and ﬁhen an1no ; disubstitutegpaning %roup
sel ected from ditFrhiHORPREERYL 81 ¥PR peeh{he  Bhaympcaipgdcadd

yl (1- lme'éI hyl Iet hgIa)cmhptloabmnomahxbbeﬁayhaasu.—ggmazsaw nyl, azetidi nél "
pyrrolidlny met hyl pyrr J p p azoly
1-pyrralyl, 1-(1,2, 3- trlaz§#$$¥£- b h E B¥kENbE
carbox%(CQ C4)a|ky|an1no gTbepnevbécmeﬁhbdonfathaogre3enta¢ndentlon,

[ err]-am nopropi api.i (o] a

carboxy(Cerr]- éyﬂéﬂ‘?o*:gﬁ 2%‘50%182 Qﬁ adSisr La‘%/nhQ %reé’aﬁ”r%gt hyl am no R

is selected fro §Q9$?i Utﬁﬁ)tﬁ &6ﬁpb$§é§Uted glycyl)amino]-6-de~
methyl-6-deoxytetracyclines or their pharmacologically

t or
hyl ,

acceptable organic and inorganic salts. This novel
10 method provides a way to prepare some of the
7-(substituted)- 9-[(substituted glycyl)amino]-6-de-
methyl-6-deoxytetracyclines or their pharmacologically
acceptable organic and inorganic salts that would be
very difficult to prepare using either'of the prior art
15 ' methods shown in Scheme I or II.
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(@) nixing 9-anino-7-(substituted)-6-de- nethyl - 6- [REPLACEMENY SHEET jor
phar macol ogi cal |y acceptabl e organi c and i norgani c| sj h

pol ar-aprotic or polar-protic solvent, an inert so}v
reacting with a straight or branched hal oacyl halifle
wher ei n: ‘
[sel ected from bromine, chlorine, fluo- ri®e or iofline]:
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The method shown in Scheme I is premised on a
reductive N-alkylation of the 9-(glycylamino)-7-(sub-
stituted)-6~-demethyl-6-deoxytetracycline. It is
possible to use this method only when two identical
substituents are incorporated on the nitrogen. It
would be unworkable to incorporate sequentially two
different substituents on the nitrogen because the
reductive alkylation conditions are such that both
hydrogens are substituted at the same time. Thus,
using the method of Scheme I,Iit would not be possible
to incorporate a single substituent efficiently. 1In
addition, the initial reaction of the (succinyloxycar-
bonyl)methyl carbamic acid tert-butyl ester with the
appropriate 9-amino-7-(substituted)-6-demethyl-6-deoxy—
tetracycline affords only moderate yields.

The method shown in Scheme II is premised on
forming an acid chloride from a mono- or disubstituted
(cl-c6)amino substituted acyl acid and reacting the so
formed acid chloride with the amine at the 9-position
of the 9-amino-7-(substituted)-6-demethyl-6~deoxytetra-
cycline. Typically, the acid chloride is formed by the
reaction of the appropriate mono- or disubstituted-
(cl-cs)amine with either haloacetic acids (or esters)
or their synthetic equivalents, e.g., p-toluenesul-
fonyloxyacetic acid or methanesulfonyloxyacetic acid.

In the case of N-(monosubstituted)amino acids, the

method shown in Scheme II may be utilized only via the
use of nitrogen protecting groups. Howevér, the
protecting groups must survive the acyl chloride
formation reactions, but also be readily removed from
the final products without detriment to the appended
tetracycline nucleus. The inclusion of protecting
groups in this process incurs additional steps and is
operationally complex. By the method shown in Scheme
II, for every new structural entity, e.g. 9-[(substi-
tuted glycyl)amino]-7-(substituted)-6-demethyl-6-deoxy-

t he

[err]



LY

and when n =0, Yis stralght or branched [err] rhatofcett -1 ) al kyl
group se- | ect ed from br ononet hyl , chIoronethleEPb&GEHﬁmmfbH

[ err]-bronoet hyl, [err]-chloroethyl a- bronobut Yyl fand~Terr]-chl pr p-i sobut yl
and when n = 1-4, Y is a hal ogen sel ected from Bpr m319 Jm_hl\qygl ne, | i odi ne
and fluorine , Otoluenesul fonate, O nethylsul fenate
trifluoronethylsulfonate; for 0.5 to-2adwurs at |f fajure to
the re- flux tenperature of the reaction and regovering 9- ( (hal pacyl)
am do] -7- (substituted) -6-denethyl-6-deoxy- tetTacyctine or tne

phar macol def cEP¥} EBeefraBRSPONgAmg i9c (afith ioreyhheBldglr7rher eof ; and

(b) reacti EQ@lQuEéBQL%aﬁﬁHEaﬁgg CHié?%#%e?racKcllne or thelﬁly

stituted)- denethX - deoxytetr arma- col ogi ca
acceptaMefQﬁEEﬁﬁe Qﬁécﬁﬁéyg&MQ9Q§ﬂhlaPQ?Qiﬁlclﬁné pBPELSAR ot i ¢ sol vent ,
under an ig€1t. atnDsphere of helium nitrogen or argon, mnth a nucleophlle
-having the formul a, n§ erein R4 is herei habove defined; far fron10 5to

2 hours at fromroo REeAREE &hep TrHsuRSFiku EedhaPal fsabSt it r eac-
tion and itsen!agllngylmamamgeunae@fet&@umd-aiéoﬁtéheaapau.rm@IdaglwéIy

t abl Lt th .Ih f
Garm 1wy a1 809 et BRartRn RESSG PR APEFEENL hal ogon: |

t he hal o- SRkt$s Belébrddatydmamioming - hilst entel)es-de-and
methyl-6-deoxytetracycline or their pharmacologically
acceptable organic and inorganic salts, is treated,
under an inert atmosphere of argon, nitrogen or helium, with

a) a nucleophile r%H, wherein R, is as
defined hereinabove, such as an amine or substituted
amine for example methylamine, dimethylanine,
ethylamine, n-butylamine, propylamine or n~hexylamine;

b) in a polar-aprotic solvent such as DMPU,
HMPA, dimethylformamide, dimethylacetanide, N-methyl-
pyrrolidone, 1,2-dimethoxyethane, tetrahydrofuran, or a

polar-protic solvent such as water, methanol or.
equivalents thereosf;

Py
Py

c) for from 0.5 - 2 hours at from room temperature
to the reflux temperature of the reaction to produce the
desired 7-(substituted)-9-[ (substituted glycyl)amino]}-6-de-
methyl-6-deoxytetracycline, or their pharmacologically
acceptable organic and inorganic salts.

In the event that inorganic and organic salt
forms are desired, the 7-(substituted)-9-[(substituted
glycyl)amiqo]-G-demethyl-6-deoxytetracyclines, may be
obtained as inorganic and organic salts using methods
known to those skilled in the art (Richard C. Larock,
Comprehensive Organic Transformations, VCH Publishers,
411-415, 1939). It is well known to one skilled in the
art that an appropriate salt form is chosen based on
physical and chemical stability, flowability,
hygroscopicity and solubility. Preferably, the
7-(substituted) -9~ (substituted glycyl)amino]-6-de-



-

|od|ne aft—when—X—=—NRerr] Rlerr] and when R[e W@Mf@@lﬁ I,_04

Rerr] = Ri |s selected fromR | 11 n
and vvhen m || ul Wﬂl II -37- Rl err]f ifs
sel ect ed -C[err])al kyl group | se- 3GdUkd999 on

[err]- an1nonethy| [err]- an1noethy| ar The engrt oners of said

(

—

a-amno(Cerr]- C[err])alkyl group ; and when n 1-F Rerr] 15 sdgl ected
from am no; FJm) gfubstltuted am no group selected_from strai ght or [branched
(err]- % (sub- stitution selected fromnethyl, ethyl, n-propyl,
1- et hyl et hyI n- but yl3. n-panadessidior rmsth;qmg/c'!-o(mdpqtawmdhnd

benzylan1nog_[q§%g§§lgdgégiéﬁgéyifgﬁ&ﬁbfﬁ%jﬁ@ﬁg&ﬁff&%Lﬁg@&ﬁyé@g&no

di et hyl am no,
cycllnes of the formula'

OH 0 OH 0 g

wherein: _
X is selected from amlno, -NRle, or halogen; the halo-
gen is selected from brgmlne, chlorine, fluorine and

iodine;

and when X = -NR1R2 and-R1 = hydrogen,

R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl, 2-methylpropyl or 1,1-dimethylethyl;

and when R1 = methyl or ethyl,
R2 = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,
l-methylpropyl or 2-methylpropyl:

and when R1 = n-propyl,
R2 = n-propyl, l-methylethyl, h—butyl, l-methylpropyl
or 2-methylpropyl: '

and when R' = 1-methylethyl,

R2 = n-butyl, l-methylpropyl or 2-methylpropyl:
and when_R1 = n-butyl,

R2 = n-butyl, l-methylpropyl or 2-methylpropyl:
and when Rl = l-methylpropyl,

R? = 2-methylpropyl;

R is selected from R4(CH)nco-, n = 0-4,

and wvhen n = 0,

R4 is selected from a-amino(cl-c4)a1kyl group se-

lected from a—aminomethyl, a—-aminoethyl,



aret hyl (but yl) am no,

azetidinyl,

pyrrolidinyl, piperidinyl,

nEEELACENE%UASBELT

1- |n1dazoq"u" ﬂ cologlcally acceptable organi c and|i nor- ganic
sal ts lﬂl "' "ﬂ mﬂrocess for produci ng novel straight |or3 Brsuc hegd
9-[ (hal oacyl ) &mi ho]® /- t:i tut ed) - 6-de- nethyl - 6- deoxytetfagyclines of

the fornula: [err]

-NR[err]Rerr], or hal ogen;
<-aminobutyl,

mhggeln Xis selected|ft
the hal o-

«-amino-isobutyl and the enantio

o anT 1oy

£
A

said «-amino (C,-C,) alkyl group;
and when n = 1-4,
r* is selected from amino;
selected from straight or branched (cl-cs)alkyl (sub-
stitution selected from methyl, ethyl, n-propyl,.
1-methylethyl, n-butyl, l-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, n-pentyl, 2-methylbutyl,
3-methylbutyl,
n-hexyl, l-methylpentyl, 1,1-dimethylbutyl,
2,2~dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl,
1,3-dimethybutyl and 1-methyl-2~ethylpropy1),
cyclopropylamino, cyclobutylamino, benzylamino and
phenylamino ; disubstituted amino group selected from
dimethylamino, diethylamino, methyl(butyl)amino, eth-
vyl (1-methylethyl)anino, monomethylbenzylamino,
aziridinyl, azetidinyl, pyrrolidinyl, 2-methylpyrroli-
dinyi, piperidinyl, morpholinyl, imidazolyl,
1-pyrrolyl, 1-(1,2,3-triazolyl) and 4-(1,2,4-triazo-
lyl) carboxy(cz-c4)alkylamino_group
aminocacetic acid, e-aminopropionic acid and the

monosubstituted amino group

1,1-dimethylpropyl, 2,2-dimethylpropyl,

selected from

enantiomers of said carboxy(cz-c4)alky1amino group ;
or when X is dimethylamino R is selected from:

-NH-CO-CH-N-CH
| N

-NH-CO-CH-NH-CH,
CH, CH,

and CH,
which comprises

(a) mixing 9-amino-7-(substituted)-6-de-
methyl-6~-deoxytetracycline or the pharmacologically
acceptable organic and inorganic salt thereof with a
polar-aprotic or polar-protic solvent, an inert solvent,
a base and reacting with a straight or branched haloacyl'
halide of the formula:

0

//u\\
Y-(CH,), Q_‘

wherein:




.gen is selected fron1bronine, chlorine, quorlne and-i-edi-nes.—.and.when X =
-NR[err]Rlerr] and Rlerr] = hydrogen, Rlerr] = net }REPLMIMNTIS—}EWW
1- net hy Ieth |, n-butyl, t hyl propyl, 2-methyl prlo
1, 1-di n'etzll‘mmn[llnl“l“ Imlru)llll g 1999 qnd when
R[err] . Rerr] = methyl, ethyl, n pr §§ 9
1- nethylethyl - butyf 1- met hyl-propyl _or 2-met Hyllpropyl; d {wjen
Rlerr] = n- propyl Rerr] = n-propyl -i-ﬁethylethyl n- butyl
1- et hyl propyl or 2- nethylpropyl and when R[] erTt Heety |
Rerr] = n-bubyl
n- but yl ,
Rerr] = 1- ntuhylpmopyﬂ;ne].

and when n = 0,

Y is straight or branched a-halo(cl—c4)a1ky1 group
lected from bromomethyl, chloromethyl,

- J_ IIULll_y

RRaged ?E§5ﬁ§%ﬁ§| A A T

‘sSe-

iodomethyl,

a-~bromoethyl, a-chloroethyl, a-bromobutyl and

a—-chloro-isobutyl ;
and when n = 1-4,
Y is a halogen

selected from bromine,

chlorine, iodine

and fluorine , O-toluenesulfonate, O-methylsulfonate or
trifluoromethylsulfonate;

for 0.5 to 5 hours at from room temperature to the re-

flux temperature of the reaction and recovering
9—[(haloacyl)amido]-?—(subsfituted)-s-demethyl#s-deoxy-
tetracycline or the pharmacologically acceptable organ-
ic and inorganic salt thereof; and

(b) reacting the 9-[(haloacyl)amido]-7-(sub-
stituted)-6-demethyl-6-deoxytetracycline or the pharma-
cologically acceptable organic and inorganic salt

thereof,

in a polar-aprotic solvent, under an inert

atﬁosphere of helium, nitrogen or argon, with a
nucleophile having the formula, R4H, wherein rR? is

hereinabove defined;

for from 0.5 to 2 hours at from

room temperature to the reflux temperature of the reac-

tion and isolating the compound of formula I or the

pharmacologically acceptable organic and inorganic salt

thereof.

2. The process of Claim 1 wherein:

1.2

X is selected from amino, -NR™R®, or halogen; the halo-
gen is selected from bromine, chlorine, fluorine and

iodine;
1.2

and when X = -NR'R
2

and when n = 0,

and when R1 = methyl or ethyl,
R® = methyl or ethyl;
R is selected from R4(CH)nCO-,

n = 0-4,



Rerr] = 2=rmethypropyl; _and when n = 0O, Yis | ~anched
[err]-hal o err rr])alkyl group se- lecte REP Emﬁmﬂhﬁﬂﬁﬁf
chl or onet ﬁci' ﬁ" "L un [err]-bromoethyl, [er(] OT OEt Ty
[err]-bro | or o-1i sobutyl and whén n3’0%ﬂﬁ. 1999Y s| hal ogen
sel ected fron1 ron1ne Schl*ori.ne, iodine and flugri
O tol uenesul fonate, O nethylsulfonate or~37«riflu re-n S al e} which
conpri ses (a) mixing 9-am no-7-(subst{tuted)-6-de-
net hyl - 6- deoxyjetracycline or the pharmacol ogi cal gani c
and i nor gani cRsalle t Fedesited tirop  apemdnof, 10,0 adkyolHHAYR ot$&~ sol vent ,
ﬁnllnerf SOLVFEStedfQfﬁﬁﬁg-&ﬁdnhﬁ@&hyﬂg Wthlao%&hgughhna’ﬁw@anghéf
al oacy alide,Q e fq erein n an are
her ei nabove d&PRREIOMETS,P %%awé]cm'qq)%ydorﬂﬁ%e'r ature to the
re- fl ux teandr ahenenot uha,reactlon and isolating the com pound of

ic salt

formil a 1 org#hgPles RAYL YA 'ah e U funs QL ANLE ARthd "GEGED
‘selected from straight or branched (Cl-cs)alkyl (sub-
stitution selected from methyl, ethyl, n-propyl,
l-methylethyl, n-butyl, n-pentyi and n-hexyl),
cyclopropylamino and benzylamino ; disubstituted amino
group selected from dimethylamino, diethylamino,
methyl (butyl)amino, azetidinyl, pyrrolidinyl,
piperidinyl, morpholinyl and l-imidazolyl ;
and the pharmacologically acceptable organic and inor-
ganic salts. ,

3. The process for producing novel straight

or branched 9-[ (haloacyl)amino]-7-(substituted)-6-de~
methyl-6-deoxytetracyclines of the formula:

wherein:

X is selected from amino, -NR1R2, or halogen; the halo-

gen is selected from bromine, chlorine, fluorine and
iodine;

"and when X = -NRlR2 and R1 = hydrogen,

; R? = methyl, ethyl, n-propyl, l-methylethyl, n-butyl,

1—methy1propy1, 2-methylpropyl or 1l,l~-dimethylethyl;



. 4. The pr‘crc*e’gs—of-d‘an—rWB—whereln X is selected f[g @E@NTNSHEET

-NR[err]R] the halo- gen is sele g
chl ori ne, m!ﬂ "I % g‘l ne; and when X = -NR[er|r]f R err]- and when

Rlerr]=

Yis

Rlerr]= methyl or ethy ;| ad® Jtkeri999 = |0,
straight or branched [err]-halo(C[err]—Ggsr])al kyl jgroup se- |ectled from
chl oronet hyl, iodonethyl, [err]-brongetyt,[err]-cnl orjoethyl,

br ononet hyl

[err]-bromobutyl and a-chloro-isobutyl and when n|=_1-4. Y is hal ogdn |

sel ect ed froandr eReReR

1

chlmethql ioxdiethydnd fluorine , O tol uenesul f onate,

O net hyl sul fﬁaa;emgq__h&lii fl %%quret]_‘mgr%%yflonaf %eﬁ{}ﬁéﬂf‘yf’haﬁf@ﬁ@i’g' cally

l-methylpropyl or 2-methylpropyl:;

and when Rl = n-propyl,

R2 = n-propyl, l-methylethyl, n~butyl, l-methylpropyl
or 2-methylpropyl;

and when R:L = l-methylethyl;

R2 = n-butyl, l-methylpropyl or 2-methylpropyl:

and when R1 = n-butyl,

R2 = n-butyl, l-methylpropyl or 2-methylpropyl:;
and when Rl = -methylpropyl,
R? = 2-methylpropyl;

and when n = 0,
Y is straight or branched a—halo(cl-c4)alkyl group se-
lected from bromomethyl, chloromethyl, iodomethyl,
a~bromoethyl, a-chloroethyl, a-bromobutyl and
a-chloro-isobutyl ; :
and when n = 1-4,
Y is halogen selected from bromine, chlorine, iodine
and fluorine , O-toluenesulfonate, O-methylsulfonate or
trifluoromethylsulfonate; which comprises

(a) mixing 9-amino-7-(substituted)-6-de-
methyl-6-deoxytetracycline or the pharmacologically
acceptable organic and inorganic salt thereof with a
polar-aprotic or polar-protic solvent, an inert solvent,
a base and reacting with a straight or branched haloacyl
halide of the formula: |

0

)'\
Y-(CH,), Q
wherein ¥, n and Q are hereinabove defined;
for 0.5 to 5 hours at from room temperature to the re-
flux temperature of the reaction and isolating the com-

pound of formula IXI or the pharmacologically acceptable
organic and inorganic salt thereof. '



»

acceptabl e organic apd |28“gan|c salt. 5 erIhem.pro.cess of .Clains

1 or 3 wherein said ‘'sol vent is select @UﬁﬂiNHYﬁENF' | -

3,4,5, 6-tetrahydro-2(IH) -pyri mdone, 1, 3- dlnethylrfib | r-etazeH e,
hexamet hyl phos wekhy! form ani de, dirBthy a

N-net hyl pyrrol nm"ﬂmmlmnm oxyet hane tetrahydrc ra ﬁb% é”%mﬂn
met hanol enft

wThe process of h 3 rein said
solvent is selected fromacetonitrile, gﬁene chlliori de, tetrahydrofuran,

chl orof orm carbon tetrachloride, 1, 2- d|chIoroethane~—+eLLaGthLoeLhame,
di et hyl ether, t-butyl nefhy, t 0 I € e 7. The
process of Clalns 1 or 3 %hé#%?nagéfggg b§ E&gﬁélec%}gl f%0n1sod|um
carbonate, sodiXirishisekechkedafromnsaningm acé’RaRe,f oat é%@é-loﬂmibartl&%étaéO‘

pot gSS| ;Jm bi caifuiat £ sd 1883 APbRCLrERTHE) eRLBRAME F1thdrild WRa
car onat e

iodine;

and when X = -NRlR2 and when RT = methyl or ethyl,

R2 = methyl or ethyl,

and when n = 0,

Y is straight or branched a-halo(cl—c4)a1kyl group se-
lected from bromomethyl, chloromethyl, iodomethyl,
c-bromoethyl, a-chloroethyl, a-bromobutyl and
a-chloro-isobutyl ;

and when n = 1-4,

Y is halogen selected from bromine, chlorine, iodine
and fluorine , O-toluenesulfonate, O-methylsulfonate or
trifluoromethylsulfonate; and the pharmacologicélly
acceptable organic and inorganic salt.

5. The process of Claims 1 or 3 wherein said

solvent is selected from 1,3-dimethyl-
3,4,5,6-tetrahydro-2 (1K) -pyrimidone, 1,3-dimethyl-2-
imidazolidinone, hexamethylphosphoramide, dimethylform-
amide, dimethylacetamide, N-methylpyrrolidone,
- 1,2=-dimethoxyethane, tetrahydrofuran, water and
methanol.

6. The process of Claims 1 or 3 wherein said
inert solvent is selected from acetonitrile, methylene
chloride, tetrahydréfuran, chloroform, carbon
tetrachloride, 1,2-dichlorocethane, tetrachloroethane,

- diethyl ether, t-butyl methyl ether and isopropyl
ether. .

7. The process of Claims 1 or 3 wherein said
base is selected from sodium carbonate, sodium bicar-
bonate, sodium acetate, potassium carbonate, potassium
bicarbonate, triethylamine, cesium carbonate and lithium
carbonate.
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NOVEL METHOD OF PRODUCING 7-(SUB-
STITUTED) -9~{ (SUBSTITUTED GLYCYL)~
AMIDO]=-6-DEMETHYL~6~DEOXYTETRA-

CYCLINES
AB CT _OF NVENTIO

The invention provides a novel method for

producing compounds of the formula I:

X | NC(CH3Y 5

OH 0 OH 0 0
|

wherein X and R are defined in the specifications. The

invention also provides a method for making interme-
diates useful to produce the compounds of formula I.
Utilizing a common intermediate, the novel method effi-
~ciently produces compounds of the formula I.



