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Field

9- AM NO- 6- DEMETHYL- 6- DEOXYTETRACYCLI NE 1.
The invention relates to a novel nethod for producing [4S-(4al pha,
12aal pha)] - 9-am no-4- (di net hyl - am no)-1, 4, 4a, 5, 5a, 6, 11, 12a- oct ahydr o- 3,

10, 12, 12a- tetrahydroxy-1, 11-di 0x0-2-napht hacenecarboxam de, here- inafter
caIIed 9- am no- 6- denet t@deommmmﬂ Is a
val uabl e i nternedi ate for synthestaMINOt6{DEMBIHYINGS-DEDXYTEDRACKCDINGN Of
Prior Art BACKGROUND OF THE INVENTION
1. Field of the Invention
The invention relates to a novel method for
producing [4S-(4alpha, l2aalpha)]-9-amino-4-(dimethyl-
amino)-1,4,4a,5,5a,6,11,12a~octahydro-3,10,12,12a-
tetrahydroxy-1,1lil~dioxo-2-naphthacenecarboxamide, here-

inafter called 9-amino-6-demethyl-6-deoxytetra-
cycline, which compound is a valuable intermediate for
synthesis of tetracyclines.
2. Description of Prior Art
9-Amino-6-demethyl=-6-deoxytetracycline is
known and useful as a final product and as an interme-
diate for the synthesis of substituted tetracyclines
(US Patent 3,219,671 and 3,226,436; Journal of the
American Chemical Society, 82, 1253(1960)].

Prior to the present invention 9-amino-6-de-
methyl-6-deoxytetracycline was made by nitrating 6-de-
methyl-~-6-deoxytetracycline, followed by catalytic re-
duction to give the desired product (Boothe, J.H. et
al., Journal of the American Chemical Society, 82, 1253
(1960)). This method, however, produces a 1:1.5 mix-
ture of 7- and 9-nitro-6-demethyl-G-deokytetra-
cyclines which are difficult to separate. When conven-
tional techniques of purification are used, such as
crystallization or column chromatography, 9-nitro-6-
demethyl-é6-deoxotetracycline is obtained in 39% yield.
Even these conventional purification techniques, howev-
er, do not provide 9-nitro-6-demethyl-6-deoxy-



9-amino-6-demethyl- 6—deoxytetracycllne. However, ue

9- Am no- 6- denet hyl - deox tetr cI|n
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9-ni tro-6-denet hihaAtdeAX%- concentrated mineral acid (US Patent -2 -
3,036,129) to yield 7-halogen-6-demethyl-6-de-
oxytetracyline mineral acid salt, 2, with only minor
amounts of the 7,9-dihalogen-6-demethyl-6-deoxytetra-
cycline contaminant. In any event, the 7,9-dihalogen-
6-demethyl-6~-deoxytetracycline is easily separated, by
crystallization, from the desired 7-halogen-6-demethyl-
6-deoxytetracycline mineral acid salt, 2.

The 7-halogen-6-demethyl-6-deoxytetracycline
mineral acid salt, 2, is then nitrated to give 7-halo-
gen-9-nitro-6-demethyl-6-deoxytetracycline mineral acid
salt, 3. Because the 7-position is occupied with a
halogen, this nitration provides 7-halo-
gen-9-nitro-6-demethyl-6~deoxytetracycline mineral acid
salt with exceptional purity and yield.

Preferably, the halogenation and nitration
are carried out in one step by reacting 6-demethy1-64
deoxytetracycline, 1, with a halogenating agent in a
concentrated mineral acid, followed by the addition of
a nitrating reagent to afford substantially pure 7-hal-
ogen-9-nitro46-demethyl-G-deoxytetracycline mineral .
acid salt, 3. ' _

The 7-halogeh-9-nitro-6-demethyl-6-deoxy—
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reduction cleaves the halogen and reduces the NO. all

tetracycline w tfy IQMO0PU o prfiRad tHd ' & é&fﬁﬁ“ﬁ'ﬁﬁiﬁ%—qrdegé thyls <o

deoxytetracycline is still” present as a contanlna t
obtained is therPTIRRBEL VR GNR Winexahagid -smleoxd/t et racycl i ne.

However, due to the prepisuminrine Or hegtkbRiEn WMpopM@eRsr ati ng the
7-nitro- 6-denethyl -6-deoxytetracycline fromthe 9-nrtro-6-denethyl -
6- deoxytetracycline, sonme 7-am no-6-denethyl-6- deoxytetracycline is also
pr oduced. US3338963 al so descri be3CHEME @ epar ati on of 7-am no- 6-
denet hyl - 6- deoxytetracycline by the nitration and subsequent reduction of
6- denet hyl - 6- deoxytetracycline. The m xture of
7-hi't r o- 6- denet hyl - 6- deoxx‘ g%racycl i ne and
9-nitro-6- derret hyI 6- deox dcycl i ne pgoduced by tﬁ(ec“ﬂ)iltratl on are
separated bef - 64 denet hyl _B; _deoxyt etRhacygd i ne i s reduced to
provi de 9-a US3423457 descri bes
t he preparat\op NAg by the direct
nitration of 1- or-@ama . \
subsequent cor¥er §| on %f P-chl oro- 6- demeohy| 0 9- nP*troQ tetracycﬂﬂnnecl nto
9- am no- 7-chl or o- 6- derretﬁyl\etracycl ine, whiclf is then convertdd to't

I

9- am no- 6-denet hyl -tetracycl Nne. The prgéent Znvention provides a
process for produci ng 9-am no-6-denet hyl - 6- deoxyt etracycline mneral acid
salt which conpri ses: (a) reacting 6-denethyl -6-deoxytetracycline, in

col d concentrated m peral aci d,N(gH;t)h a hal ogenating agent at a

Minera! acld salt

Mineral acld sailt
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tenperature from ﬁf%‘? T% ]?160%6% Nromoss cé’r’r&‘iimé'e&eri ng 7-

hal ogen- 6- denethyN-ehhenmganznﬂmmde,naqmumermbnachdosaﬁbgo&ndl 'd(b)lt
[ the 7-h f&g@ﬁ 0 i.d s ,

rﬁagt Icglgd cgncen?ir)at ed_m nera mn%m%ﬁ;[ )@i%%tl %Sdhgga?b%%%%%ﬂsea‘%fb% the

nitrating reagent®@th ?@rﬁ)%rsé'tq}le Kaﬂr#@@gshrlomt- #3f.er Chemt 8etti5[err] C and

recovering 7-hal ogeos921 4 (xodr)denginyl s@i%ﬁ%ybﬁhhaﬁﬁ%' BenEdifti At
salt; and (c re u0| ng,

at room t enper at JPEneral acidy o%&‘f’ §ea°?ﬁ1PP01§ &éﬁEﬂ-ﬁ?l optdadx @ HIBRSET i ne
mneral acid sal tatire ketsedererd"C \aindh 28°6r unpﬂll thengbabtddnalikstcond s

I 0.07-2.8
EZ'ri)‘”. sof at i ng EHECer ot ot miAtrel 48 arbBRCRoRRE T e Sl
9- am no- 6- denethy¢1Q¢hYbeﬂ#yne&vﬁby@lﬂnstﬂdnewhb erizdesprbduct is
recrystallized to eliminate any 7,9-dihalogen-6-
demethyl-6-deoxytetracycline formed and gives pure 7-
halogen-6-demethyl-6-deoxytetracycline mineral acid
salt, 2.

The pure 7-halogen-6-demethyl-6-deoxytetra-
cycline mineral acid salt, 2, dissolved in a cold con-
centrated mineral acid such as concentrated sulfuric
acid, is treated at temperatures ranging from about
-15°%¢ to +15°C with a slight molar excess of a nitrat-
ing reagent such as a "mixed acid" or a metal nitrate
salt, for from 1-2 hours. The reaction is added
dropwise to cold diethyl ether and collected to give
7-halogen-9-nitro-6-demethyl-6-deoxytetracycline min-
eral acid salt, 3.

Preferably, 6-demethyl-6-deoxytetracycline,
1, is converted directly to 7-halogen-9-nitro-6-de-
methyl-6-deoxytetracycline mineral acid salt, 3, in one
step. 6-Demethyl-6-deoxytetracycline, 1, is dissolved
in a cold solvent such as a concentrated mineral acid,
and treated with a halogenating agent such as bromine,
N-bromosuccinimide, N-chlorosuccinimide or benzyl-
trimethylammonium dichloroiodate (prepared by the meth-
od of Shoji Kajigaeshi et al.). The reaction is
stirred for 45 minutés at a temperature between 0°c and
20%. a slight molar excess of a solid metal nitrate



_ to cold diethyl ether. The resulting solid is collect-
More parti cul arléﬁit h{_'%él nvention,provi des a process Tor_producing_,
(2

9- ani no- 6- denet h bRratefaWiERi AR alcehel . otiktarad and dthe digrt ses:
(a) reacting 6-dermatbylis6addedytet adeyhyinethér, copb Cygﬂqw gﬁtleidi Bﬂsﬁter al
acid, with a hal | e t egperature framOlerr ou
20[err]C foll owe'gggg%k'ggaggi glg'g% ﬁré mﬁﬁ?g%'f a %Fc‘lesé ‘iﬁmeﬁﬂy I d netal
nitrate salt or é’dﬁpmﬁeﬁtaqycéine—‘emmhrQCiChrg}ist,;Jf;,f riam%ﬂi;[ya'refl]éi: to
+15[err]C, diluting with a4s agd VELJ ;v S Q- 6-
dem[at hy} - 6- deoxytetracycl i,;eﬁlﬁnxﬁg%r}al ga%%gpga?tdé%r%‘ﬁ ) E E»)x?/rﬂeli 0 ng, at

r oom t enper at ur eCYEHENS_Ringgeh- 3cidi 3kt 6 Jerdisnnlvedidavy aalyent i ne
m.meral acid salmgxtﬁrabaﬁbheahizmﬁbﬁgxﬁmaﬂ,| |md‘3?ia?icallc%ga|(%t§{2an§i]{) S Sgilt
‘or rare netal oxj a etween.,l an p rqQxi mately 0. 07- 2. ars),
i sol ating the pr%ﬁﬁ%t£§AFH$§HréFc6ﬁb? 3ﬁdf$eé§§g§égxfr1° acid, is cata-

9- ami no- 6- denet hiytbcdbdyyrednaegcwitle no+30ulbycicigiti bof a GroefarTEd
hal ogenati ng ag S onLpge; 0 | € s
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concentrated suléfrhpdP64en. The #B&ction is filtered, added slowly to
7- hal ogen- 6- denef hyl - 6- deoxyt e rac¥£%| ne.mneral acid salt,

7- hal ogen- 9- ni t rEEPRHRRRERYI 2B dEB%JeCted SR I9iVe MuFer Sramdne-$adeor
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compr 1 ses & "mixed aci d oFiS neverhH S O L HY PectiFedip FrRaeT | 5
detail in conjunction with the following examples.
Example 1 ‘
4S-(4alpha, l12aalpha)]-7-Bromo-4-(dimethylamino)-
1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetra-
hxdrogy-l,il—dioxo-z—naphthacenecarboxamide sulfate
A solution of 4.14. g of 6-demethyl-6-deoxy-
tetracycline, prepared by the described literature pro-
cedure, and 1.99 g of N-bromosuccinimide dissolved in
50 ml of concentrated sulfuric acid is stirred at 0°c
for 45 minutes or until solution occurs. The reaction
mixture is added dropwise to 2 L of cold diethyl ether.
The resulting precipitate is collected and dried. The
solid is dissolved in 2-methoxyethanol, triturated with
methanol, collected, washed with methanol and diethyl
ether and dried to give 6.22 g of crude product. The
solid is recrystallized from 2-methoxyethanol and
methanol to give 3.1 g of pure product.
MS (FAB): m/z 493 (M+H).
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4S-(4alpha, l2aalpha -7—Bromo-4- dimeth lamino) -

REPLACEMENT - SHEET ferably

conprises 1.1 to 1.

sul furic acid. Vh@?gﬁogﬁtﬁantiéai?1§abiok§ #Sﬁighéhéﬁéﬂéﬁéﬁﬁdkéﬁiﬁﬁ'Ses a
10% nol ar excess of potassiumnitrate up netal cafal yst,
Its salt or rare earth oxide preferably %%%%@ﬁ%es 10- 30% by wei ght of Pt on
activated carbon, Pd on acrovahedandréne, téntlli girams &f tpvadirst Cerdon,

e U on, 2cts yphecs! Dalaginbbh L0 Aokt 500 BB rated qis, o
nethyl-6-deoxytef?%%?c¢¢ﬁ@:niﬁe@@@e@clesmlt9f4%0%xnntnﬁ¢mnnadu1n1con-
exceptional puridenerstydese1 Pri8agéidY The reaction is stirred at
i 0% for 1 1/2 hours and then added dropwise to 500 ml
of ice cold diethyl ether. The resulting solid is col-
lected, washed 3x with diethyl ether and dried under
vacuum to give 1.06 g of the desired product (90%).
MS(FAB): m/z 538 (M+H).
1HNMR (CD3SOCD3): d 4.3(s, 1H, 4-H) and 8.48 (s, 1H,
8-H).

Example 3
4S-(4alpha, l2aalpha)]-7-Bromo—4-(dimethvlamino)-

1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a~-tetra-
hydroxy-9-nitro-1,11~dioxo-2-naphthacenecarboxamide

sul fate

To a 0°C solution of 0.414 g of 6-demethyl-6-~
deoxytetracycline and 10 ml of concentrated sulfuric
acid is added 0.196 g of N-bromosuccinimide. The re-
action is stirred af 0°c for 45 minutes followed by the
addition of 0.11 g of solid potassium nitrate. The
mixture is stirred, at 0°C, for 30 minutes and then
poured into 500 ml of cold diethyl ether. The solid is
collected, washed with diethyl ether and dried to give
0.72 g of crude product. The product is purified by
trituration with methyl alcohol and isopropyl alcohol,
filtered, and the filtrate added to cold diethyl ether.



“HNMR (cD,s0cD,): d 4.3(s, 1H, 4-H) and 8.48 (s, 1H,
6- denmet hyl --6- degxy getracycllne 1, with a hal ogenating agent in a
concentrated nlner [ acid (US Patent 3,036,129) to yield
7- hal ogen- 6- denet hyl - 6- de- oxytetracyIEﬂé_niQeﬁal acid salt, 2, with only

m nor amounts of th8-(4a?9 ﬁahahggsm a OBLRMlEn=ge aYﬁétﬁalaﬁﬂﬁéiﬂe
contam nant. In any even

6-d hyl - 6-d D Fe2f ~FS Fate s
froﬁr?aeyde5|rngyzhﬁbggem.ﬁiddﬂgkbzt-n@pﬁehagénécggyokanﬁde1ﬂﬁ&f&tQC|d
salt, 2 The i Bohages 82Tl bl § dEOBbEhERCKFbR "EdhPEL

acid salt, 2, is then nit rve 7
gen- 9- nitro- 6- dgnerhyl - élaegiyedtnac§@|mheoﬁ1aemethaxyethanol #nd Because

the 7-position is RECHR! e ¥hikuiBabegAN. ahll 8. 8b§abEoRoRr ] tiges 7~ Nal o-
gen- 9-ni tro- 6-denet hyl - 6- deoxyt et racycl i he m, ner al salt"wth

exceptional purfRyoRREaYPERJiS hydrogenapeds ipaf| Pary naPRarafefhat®nl and

nitration are ChRéhrestond p§10n€Tﬁée?e§¢ti6ﬁCisnﬁlﬁtdﬁéQtﬁufuﬁa pad of
deoxytetracycli

1 t t I
cora fol oned Byatiadhbts oA aRY, HRE, PRTRFakE B PRSER elchy e
substantially pﬂméo?SGQImlogénageprbpanﬁldanétﬂyétﬁyﬂeetyest(hcybl|ne

mneral acid saphe gellow solidHE &oPRLOUER; %%lLhER 166 ELEM g - deoxy-
ether and dried to give 1.02 g of desired product
(97%) .
MS(FAB): m/z 430 (M+H).
THNMR (CD;SOCD;): d 4.3(s, 1H, 4-H), 6.8(d, 1H, 7-H)
and 7.45(d, 1H, 8-H).
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rlses.
ether and dried to gi ve 6. g of rude The. so | S .
recrystallized from 2-net hééyeﬁ'nea ft aaoré 1% éc: %?Wgeﬁracg?lﬁﬂfé
product . NB(FAB)lnn¢qld£§b4d¢n$rated mineral ac1d with a halogenaging

tetracycline m ngg@,gta&da St‘?é:ﬁ&; fhdﬁse g}cﬁngrdpé adycgsbut % P%Cand re-

exceptional |y pur am no Xy- tetracycllne m neral acid
salt, 4, in h|ghCQY%¥%F917nh@1QQRHR§TQﬁWQﬁ derx Yk bRAYehineeBdBas t he
hK{err] all in ggglsgéiatghxﬁ(naﬁ&ethe desired 9-am no- 6- denet hyl -

I I I DE Tl PR FERRED
Ewgggrnéﬁagacyc i ne nlnera aC|d sg I, qe 7-haloge§¥}2 emé%k§f_

oxytetracycllne mineral acid salt, in a cold concen-
trated mineral acid, with a slight molar excess of a
nitrating reagent at temperature ranges from -15% to
+15°¢ and recovering 7-Halogen-9-nitro-6—demethyl-6-
deoxytetracycline mineral acid salt; and

(c) reducing, at room'temperature, the 7-
halogen-9-nitro-6-demethyl-6-deoxytetracycline mineral
acid salt, in a solvent, with Group VIII metal cata-
lysts, their salts or rare metal oxides at between 1
and 40 psi, isolating the product by dilution in an
alcohol and recovering 9-amino-6-demethyl-6-deoxytetra-
cycline mineral acid salt.

2. A process for producing 9-Amino-6-de-
methyl-6-deoxytetracycline mineral acid salt which com-
prises:

(a) reacting 6-demethyl-6-deoxytetracycline,
in cold concentrated mineral acid, with a halogenating
agent at a temperature from 0°c to about 20°C followed
by the addition of a slight molar excess of a solid
metal nitrate salt or a "mixed acid" at temperature
ranges of from -15°% to +15°c, diluting with a solvent
and recovering 7-halogen-9-nitro-é6-demethyl-6-deoxy-
tetracycline mineral acid salt; and

(b) reducing, at room temperature, the 7-
halogen-9-nitro~-6-demethyl-6-deoxytetracycline mineral
acid salt, in a solvent, with Group VIII metal cata-
*--5ts, their salts or rare metal oxides at between 1
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[err] 3. The process _ af Claims 1 or %%ﬁQﬁF?ﬁﬁ to
Schene |, 6- deneEthrmamngepatuagraggntloempﬁ;sesnbwammhiw I|terature

procedures pre- J@ﬁyd&dgge%qﬁ}haFgrea (/o g%éb ent such as
o m )

brom ne, N-bronobsSuccinim fosucer Rl |ne nDnoc oride or

benzyl tri met hyl ameseichhoaiicel @robeaaybtrpm%m&mgmtﬁ@ FigHRreiodabe;

Kaj i gaeshi et al., ChemLetg, 2448- ﬁé@é&&&?ﬂﬂéﬂnsﬂ PRy eNtyeiedigs a
concentrated mnergl_ acid. The reaciion is carried out at a tenper-

0 0 ature BEtfe&PIEeatIaledonEngrnt | 2¢HE TAMTISHF jONRRALTated

' sulfuric acid.
o $. - The process of Claims 1 or 2 wherein
) said 7-halogen-6-demethyl-6~deoxytetracycline mineral
acid salt, 7-halogen-9-nitro-6-demethyl-6-deoxytetracy-
cline mineral acid salt or 9-amino-6-demethyl-6-deoxy-
teracycline mineral acid salt is recovered by filtra-
tion. .

' 6. The process of Claim 1 wherein said ni-
trating reagent comprises a '"mixed acid" or a metal
nitrate salt.

7. The process of Claim 6 wherein said
"mixed acid" comprises 1.1 to 1.2 equivalents of 10%
nitric acid in concentrated sulfuric acid.

8. The process of Claims 1 or 2 wherein said
Group VIII metal catalyst, their salts or rare earth
oxides comprises 10-30% by weight of Pt on activated
carbon, Pd on activated carbon, rhodium on activated
carbon, ruthenium on activated carbon or iridium on
activated carbon.

9. fThe process of Claim 2 wherein said metal
nitrate salt comprises a 10% molar excess of potassium
nitrate.

10. The process of Claim 2 wherein said
"mixed acid" comprises 1.1 to 1.2 equivalents of 10%
nitric acid in coqdentrated sulfuric acid.
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pl ete. The reaction m xture is added dropw se to cold diethyl ether and
col l ected. The crude product is recrystallized to elimnate any

7, 9-di hal ogen- 6- denet hyl - 6- deoxyt etracycline forned and gi ves pure 7-

hal ogen- 6- denet hyl - 6- deoxytetracycline mneral acid salt, 2. The
pure 7-hal ogen-6-demet hyl - 6-deoxytetra- cycline mneral acid salt, 2,

di ssolved in qlcoIngg a 6%k %t%% n&%&ﬁl acid such as concentrated

sul furic acid, 'Teaied-ar—éenpe#%LurES'ranglng fromabout -15[err]J]Cto
+15[err]C:mnth a S|Ight ﬁhbaun&anﬁxpnﬂreiahesate anpovedgeaetheodc foas a

;ghggdd?gbg;s %9 co#ggdthh3%g1§ er gh%ggﬁﬁ%ijéd EQQB?VeTQ%l%%%%&ion 'S
7-hal ogen- 9- m&ﬂtﬂ@)dbnéth?h565666x9ﬂeﬂﬂannﬁtahyﬁrq-39mﬂgmmnaasalt 3.-

Preferably, égﬁﬁ%ﬂ%hrgﬁgggx¥ﬁghpg&¥9Q W%ﬁ; qééeﬁ883§55%ggghgscﬁk¥etO

7- hal ogen-9-nitro- eoxytetr I ne " mnera

one step. 6|&ﬂﬁnf@¢r6cabbg9tErnaapokﬁmﬂemathxitﬁséepvyaetmaa col d solvent
such as a conqgﬂg d I n e n gent
such as bromn mgom@ﬂgéﬁnfzgﬁggun%- qhﬁt or gsaﬁ%é%?'gn nttl'%rlt%‘%@igttF2 #oz
tr|nethylammmﬁxnﬁhﬁ%ﬁ$o@5|bé&récypiep&ﬁed by the meth- od of Shml

Kaj i gaeshi et Al.).pJdBf;5E36M BF tIJ I\ for 45 minutes at a
t enperature bét wee slight nolar excess of a solid
nmetal nitrate 9-Amino- 6-demethyl 6—deoxytetracycllne is

known and useful as a final product and as an interme-
diate for the synthesis of substituted tetracyclines
[US Patent 3,219,671 and 3,226,436; Journal of the
Mmerican Chemical Society, 82, 1253(1960)]. '

Prior to the present invention 9-amino-6-de-
methyl-6-deoxytetracycline was made by nitrating 6-de-
methyl—s-dedxytetracycline, followed by catalytic re-
duction to give the desired product (Boothe, J.H. et
‘al., Journal of the American Chemical Society, 82, 1253
(1960)). This method, however, produces a 1:1.5 nix-
ture of 7- and 9-nitro-6-demethyl-6-deoxytetra-
cyclines which are difficult to separate. When conven-
tional techniques of purification are used, such as
crystallization or column chromatography, 9-nitro-6-
denethyl-6-deoxotetracycline is obtained in 39% yield.
Even these conventional purification‘techniques, howev-
er, do not provide 9-nitro-6-demethyl-6~deoxy-



cenetliyi—o-aeoxXxytetracycline. However, qaue to the,

salt or a "preedoasly" descadied anid fia Ity rin Ngeps re@itignuak at-betmeen
-15C and +15[ gLt for .an additional 3Q minutes to 2 hoyrs. The reaction is
added dropwédge?%%gﬁdsdagwte&wc?iﬂ?@ t¥hg domiadyar &siensthyky,
triturated Gfdacaptakeabgklinid,! ererk Irdodiif44dehsthgli-g-added to diethyl

et her . Thedggllggv golid L.s cqllected to give, pure
7- hal ogen- - R7T¥ 6 6-ASHELRDE. 16 @dS5Q PP ine mineral acid salt, 3, in
93% vi el d. US333896Blahdgen deskiribes6 theTpidutha fa eoKy bet Ma-amBHdide

mneral acid salt 3. _dissolved in g.solyent mxture sych as A

2- met hoxyet %nh%{:},ly]he?h‘gﬁafy&?%c?faﬁgﬁglm\ﬁ ¥ Hesp¥tFaEige ang 1N

hydr ochl or isulaseqghent redactiphi ofl bydendihed ~H-idedly 8ot -byyeriight, of a
al,ts oxi des room

Comper at ur & Th At EENTS ) Gh S Brbr 6=Br ST PR Phye Sl qaph BRFREF S . 7. 5
bars) of hytnuigern-ahdenethiylo6-taokiteefradycline produced by the
nitration are separated before the 9-nitro-6-demethyl-6-
deoxytetracycline is reduced to provide 9-amino-6-demethyl-
6-deoxytetracycline.

US3423457 describes the preparation of 7-chloro-6-
demethyl-9-nitro-tetracycline by the direct nitration of 7-
chloro~6~demethyl~tetracycline. It also discloses the
subsequent conversion of 7-chloro-6-demethyl-9~nitro-
tetracycline into 9-amino-7-chloro-6-demethyl-tetracycline,
which is then converted to 9-amino-6-demethyl-tetracycline.

The present invention provides a process for producing
9-amino-6-demethyl-6-deoxytetracycline mineral acid salt
which comprises:

(a) reacting 6-demethyl-6-deoxytetracycline, in cold
concentrated mineral acid, with a halogenating agent at a
temperature from 0°C to about 20°C and recovering 7-
halogen-6-demethyl-6-deoxytetracycline mineral acid salt;
and

(b) xeacting the 7-halogen-6-demethyl-6-
deoxytetracycline minexal acid salt, in a cold concentrated
nineral acid, with a slight molar excess of a nitrating
reagent at temperature ranges from -15°C to + 15°C and
recovering 7-halogen-9-nitro-6-demethyl-6-deoxytetracycline

mineral acid salt; and



rare netal oxide at betw and 40 psi (ap Loxlmate
added sI OV\A t o I sopropanol dbcol ect ed to gi vg pur(e -am no=-6 é?g

met hy! - s e3 racharshe h$%b¢§1HQCthesnFPdu$t by dilutiqmjinjagention
will be desﬂféé’rﬁﬁ'@n@ﬁ?@é@veﬂfﬁ&'é éﬁfﬁanua&bﬁﬂﬂ—té‘- the fol I ow ng

exanpl es. al pha,’

12aal pha) 1¢emtmamh@t¢mmm} ‘Rcid sal

1,4,4a,5, 5a, 6, 1}4J2a gggg d
hydr oxy- 1, 11- di oxo- 2 nabanﬁaceﬁg%ig%oxaﬁgg% sul ?aFrOVL es & pﬁfg% ﬁtlon of
4.14. g of mIemA wum Rpaineefrdeyethvidr 5p¢éﬁé€ﬁ’é@ﬂ3’iﬁ%%@crl bed

literature RrQsrL000EEd ggm&]wgggg)égmﬁgpgggnsu00|n|n1de di ssol Ved in 50 m
of concentrated sulfurlc acid 1s stirred at O[err]C for 45 mnutes or until

salLution occurs.(@he ¥earting frdenphyk-Gudeervtspmosyaldne L 0 eold
diethyl et benceHt& eIl i efd mtasftﬁsaCQAis&teaq ﬁck d&fle dtiegsolid

I s dissolved in 2-nethoxyethanol, trlturated wi t h“met ha col | ect ed,

washed wi t r#emewmrearﬁ;% QY Itetahauta R0 i Ealloved bys e @dditienie
product. The $oldid dise rn%ara»iste’aiéés?s%é r@%@lﬂ?txﬂsaﬁ Rarla @ 1Bt hanal to

gi ve 3 1 g of pure product. MS(FAB):

"mixed acid" at temperature ranges of from -15°C to +15°C,
diluting with a solvent and recovering 7-halogen-9-nitro-6-
demethyl~6-deoxytetracycline mineral acid salt; and

(b) reducing, at room temperature, the 7-halogen-9-
nitro-6-demethyl-6-deoxytetracycline mineral acid salt, in
a solvent, with a Group VIII metal catalyst, its salt or
rare netal oxide at between 1 and 40 psi (approximately
0.07-2.8 bars), isolating the product with an alcohol and
recovering 9-amino-6-demethyl-6-deoxytetracycline mineral
acid salt.

Preferred halogenating agents used are bromine, N-
chlorosuccinimide, N-bromosuccinimide, iodine monochloride
or benzyltrimethylammonium dichloroiodate. The
concentrated nineral acid used preferably comprises
concentrated sulfuric acid.

The 7-halogen-6-demethyl-6-deoxytetracycline mineral
acid salt, 7-halogen-9-nitro-6-demethyl-6-deoxytetracycline
mineral acid salt or 9-amino-6-demethyl-6-deoxytetracycline
nineral acid salt are preferably recovered by filtration.

The nitrating reagent used preferably comprises a

"mixved acid" or a metal nitrate salt when a "mixed acid" is



nitrate salt is used it preferably comprises a 10% rolar

- 6- [ er plhHe MVREED SAXD A1 Insie A4 3(s, 1H 4-H), 6.8(d, 1H 9-H and
7.75(d, 1H, 8- Exanple 2 r4S- (4al pha,

12aal pha)] - 7- Br bhﬁ q...?lcﬁ’ r}é}]}ﬁ”n&(ﬁaﬁofatalyst, its salt or rare earth

1,4, 4a, 5, 5axbdd lpAdfe A BN W3 s2E, 18-308- B)etﬁéh:ght of Pt on

hydroxy 9- n| £EO 1- di,0x0- apht hacengcar boxam d

sul fate E‘vaéé% c%’ﬁbe°na'nc?}’c{(;r?g F&%&Hag‘?gﬁ“ T orc,i‘ugt""f‘r 8h Exanpl e 1,

di ssol ved rAativawed ofaxiping covtbentpat e sctivated caadiog, orsintdiosh 1.2 nl  of

10% ni tri CoRCAGE Pt -coY.ated sul furic acid. The reaction is stirred
at O[err]Cfor 1 1/2 hours and then added dropwi se to 500 ml of ice cold

di ethyl ether. The resulting solid is col- lected, washed 3x wi th diethyl
et her and dried under vac]nm& . ) khe desi red product (90@6
MS(FAB): mz 538 (M BT T FNVR socbrerr]): d 4.3(s, 1H 4-H) and

8.48 (s, 1H, 8-H). I has now been !ound thEgaﬁppglgo—szQr(4a|pha
12aa|pha)]nZtEﬁDﬂﬁ—éeéfkfﬁﬁfadyﬁmﬂHE-nlneral acid salt, 4, can be
L 405, B I Rt ANER, S B e rodcning
sulfate 6—dezethyl~ —deoxytetracycllne, 1, with a halogenating
agent in a concentrated mineral acid (US Patent
3,036,129) to yield 7-halogen-6-denethyl-—6~de~
oxytetracyline mineral acid salt, 2, with only rminor
anounts of the 7,9-dihalogen-~6~demethyl-6—deoxytetra-
cycline contaminant. In any event, the 7,9-dihalogen~-
6-dexmethyl-6-deoxytetracycline is easily separated, by
crystallizatién, fror the desired 7-halogen-§-dexethyl-
-deoxytetracycllne nineral acid salt, 2.

The 7-halogen-6 -demethyl-— ~deoxytetracycline
nineral acid salt, 2, is then nitrated to give 7-halo-
gen-9-nitro-6-denethyl-6~deoxytetracycline mineral acid
salt, 3. Because the 7-position is occupied with a
halogen, this nitration provides 7-halo-
gen-9-nitro-6-demnethyl-6-deoxytetracycline mineral acid
salt with exceptional purity and yield.

Preferably, the halogenation and nitration
are carried out in one step by reacting 6-denethyl-6-
deoxytetracycline, 1, with a halogenating agent in a
concentrated mineral acid, followed by the addition of
2 nitrating reagent to afford substantially pure 7-hal-
ogen-9-nitro-é6-demethyl-6~deoxytetracycline nineral
acid salt, 3. :

The 7-halogen-9-nitro—-6-demethyl-6-deoxy-

"ether and dried to give 6.22 g of crude product. The
solid is recrystallized from 2-methoxyethanol and
methanol to give 3.1 g of pure product.

MS(FAB): m/z 493 (M+H).



“HNMR (CD.SOCD,): d 4.3(s, 1H, 4-H) and 8.48 (s, 1H,
To a O[errggpﬁolutldh of %)414 g of 6-denethyl-6- deoxytetracycline and 10
m of conc dted sulfuric acid is added 0.196 g of N bronosuccinim de.
The re- action is stlrred at 0C foﬂxgﬁgﬂgnﬁtes follomed by t he addition of
0.11 g of sol.i,Q J
30 m nutes arno

col | ected, washé .2 ) & A=l AL B .t 34 Al L X3 crude
product. Theppg i {80, Difabhichieatiean ke B@’Eu ggeol and
i sopropyl al coho ere retnyl ether.

The yellow solid is @oﬂ%ﬁﬁﬂiﬁt?ﬁg%v372 g of PrOdu@ﬁef68§|F§ém§#Gduct
(93% MB( £ABY: 351 @i8801vdd)in [$6 rhtNVR oCRletd:§r&Bh&nbl) and 4. 3(s, 1H,

4:H) and 8 168 isbflgN sd?furlc acid, and 0.30 g of 10% palladi-
un-on-carbon is hydrogenated in a Parr apparatus for 1
hour at 40 psi (approximately 2.8 bars). The reaction is filtered
through a pad of diatomaceous earth and the filtrate is poured slowly
into 500 ml of isopropanol and diethyl ether (1:4).
The yellow solid is collected, washed with diethyl
ether and dried to give 1.02 g of desired product
(97%) .

MS(FAB): m/z 430 (M+H).
THNMR (CD,SOCD,): 4 4.3(s, 1H, 4-H), 6.8(d, 1H, 7-H)
and 7.45(d, 1K, 8-H).



(a) reacting 6-demethyﬁ-6—deorytetracycline,
Exanpl e 4 [4$-(4alpgha, 12aal pha), 1-.9- Ami.no- 4; (di net hyl am Qo) - .
T a5, 5a, 6. 11, £0X80EPRRFACGRS ot MAAL 131 Witk a”RallGenating
hydr oxy- 1, 11- degeat2atahhtbageretardeoeronie 3wl fat gbout 20 cf aAdripd-ure of
1.272 g of product fro agple 2 or, 3 issolved in 50 m of, .
2. ot hoxyet hanGPY&RANT0 i AJPIRR-ATeis thE: & SEREY B85 AEY G LSV adi -
um on- car bon i erajdaedansadt;i and Parr apparatus for 1 hour at 40 psi
(approxi mately 2.8 bars)

.. 1he react.ion s fjltered throygh d of
di at omaceous earth and tﬁBIfiFFﬁQ%%WQSﬁﬁﬁuiipéi?ﬁf9"Fﬁggmggégi’ e-
| sopropanol andxgtethgkcyethiae mindrallleieldame soihdai 8olal kesickth- washed
wi th diethyl efhe nd.dried to.qive.,l.02 of .desired_product (979% .
VLFAS) . iz aOSERRLFLNPERY) AR ittt A Sge¥ o Ten atates By
6.8(d, 1H, 7-HpitmdtingStdagéht a8tHtemperatire range€lLAFbBm -15 C to
+15°¢C and recovering 7-halogen-9-nitro-6-demethyl-6-
deoxytetracycline mineral acid salt; and
(c) reducing, at room temperature, the 7-halogen-

9-nitro-6-demethyl-6-deoxytetracycline mineral acid salt, in
a solvent, with Group VIII metal catalysts, its salts or rare
metal oxides at between 1 and 40 psi, (approximately 0.07 -
2.8 bars) isolating the product by dilution in an alcohol and
recovering 9-amino-6-demethyl-6-deoxytetracycline mineral

acid salt.
2. A process for producing 9-Amino-6-de-

rnethyl-6-deoxytetracycline mineral acid salt which com-
prises:

(a) reacting 6-demethyl-6~-deoxytetracycline,
in cold concentrated mineral acid, with a halogenating
agent at a temperature from 0°c to about 20°c followed
by the addition of a slight molar excess of a solid
metal nitrate salt or a "mixed acid" at temperature
ranges of from -15°% to +15°C, diluting with a solvent
and recovering 7-halogen-9-nitro-6-demethyl-6-deoxy-
tetracycline mineral acid salt; and

(b) reducing, at room temperature, the 7-
halogen-9-nitro-6-demethyl-6-deoxytetracycline mineral
acid salt, in a solvent, with Group VIII metal cata-
lysts, its salts or rare metal oxides at between 1



3. The process of Clalms or 2 wherein
1. A process for g roduci ng 9 am no- 6-d 6 deoxytetracycline

e-
mineral acid saaiduhairasia mq:)rq%eé§3 comprlses ){Jrc(“hl)nqieactl ng

6- demet hyl - 6- dapxoH REFSYEd idtinide | N NCYrdnodReiitialiete M i aheacid, with a
hal ogenati ng agent. at a terrperature fromO C to apout’ 20[err]C and re-

covering 7- hal w@ummr fedepdirdmethydiammendiun dichlerekodatgrt ;
and (b) reactdng i LrivRlergeu O cdam®d vl -d de-wherein

oxytetracycline nineral acid salt, in a col.d concen- trated m.neral acid,
with a slight. fiig qoncentted minerads |ar€kjdr é‘@@@?{lseﬁs t@ﬁfe‘?%?@%e anges

from-15[err] Cdha rurild[3id. C and recovering
7- hal ogen-9-ni tro- 6-denet hyl - deoxytetracycl,ine n1nera| acid, salt; and

(c) reducing, at room t ey eraﬂﬁﬁéPHHQQSF-Rﬁ gims 1 or 2 wherein
9-ni tro- 6- denetdasla Gr-dﬂlﬁqé?ﬂ@%é@détﬁ?lmsﬂ@e%&y%@t‘ia%ﬁldhdé‘ iSOy ent,

with Goup VIII metal cat sts its lts or rare netal oxides at between

1 and 40 psi, C&PY B4 QQFH*9zn8t5&r§r deagtyilng 19RO BF RILERCYY

S' | UtlonGIS antc%hl@@w{uﬁ.uﬂtlr t%fdl\ders:aﬂ.& or 9- amllno—sd demlethyl 6- deoxy—2 R
am no- ene - xytetracycline mnergl acid sa

process for pr&g&ﬁqﬁfiiqﬁnmiFQ§ acidysalf 18- H@G%?F%%¥hé¥%lﬁ%¥tﬁ?nera

acid salt whichiesyp prises: (a) reacting

6- denet hyl - 6- deoxytetracyclin in cold con entrat mneral acid, with a
hal ogenating agent at &- tenﬂ@@apﬁPgeﬁﬁoﬁﬁo ?&maﬂo&%QHﬁkﬂrﬁ%} ot+owved

by the additi orx@ftidmgs |deghfentdlcdmpeieess a0t mixedl a¢id" or a metal
nitrate salt.

7. The process of Claim 6 wherein said
"mixed acid" comprises 1.1 to 1.2 equivalents of 10%
-nitric acid in concentrated sulfuric aéid.

8. The process of Claims 1 or 2 wherein said
Group VIII metal catalyst, its salt or rare earth
oxide comprises 10-30% by weight of Pt on activated
carbon, Pd on activated carbon, rhodium on activated
carbon, ruthenium on activated carbon or iridium on
activated carbon.

9. The process of Claim 2 wherein said metal
nitrate salt comprises a 10% molar excess of potassium
nitrate.

10. The process of Claim 2 wherein said
"mixed acid" comprises 1.1 to 1.2 equivalents of 10%
nitric acid in concentrated sulfuric acid.



to cold dlethyl ether. The resultln solld is collect-
metal nitrate sal.t or ! aci d' at n‘gerature ggs of _from
I C

-15[err] C % +E§E§Hﬁﬁ§eQMW%ﬁqrﬁPvﬁ%?P%?%o éﬁFer%ﬂuF? erfhg-
7- hal ogen-ratér ds6-aderet g -cﬁxestew-ethé.et ragnel iyl Yewesaliacid salt; and

(b) reducin £ opte erature

hal ogen- 9- %‘?H% Eeg :ﬁﬂ & BRIyt e}fzf?)a%?/%'ill RenhFa=t—demethivdzit, in a
sol vent, \M1¢BQXEUptwddydhﬂnﬂ miateral dqsdssalts swtrmcﬂataybemata

oxi des at between 1 _ KO { - 2.8 bars)
i sol ating the pr oduct Wla'[ ST a%ar}ﬂhé? ?néégf\} I‘ll )r%gr%é ’ﬁ\y %tg 2 denet hyl - 6-
deoxyt et r ®¥e}ine mineral acid sakt, §.. dissolved ifhea psakeestof Cains 1
or 2 wher%fkt@@édshehoa%n@w&r&g@g 'sﬁétﬁ'é?xraln r ethanol

htphlorosu00|n|n1de N- br omosucci ni'm de, 1 0dine nonoch] ori
benzyl tri etHy! WnEHLERrdicc Ricdidoiast ddk hydrochloric, acithe Jgﬁ dé@%%“of

Cainms 1 arytiddELQl Fedtidied &ARILNIT-HAE BY NP6 8Gh&CidE GOMBFIGSVITT
ConcentrateC{:al catalysts, their salts or rare metal oxides at
' room temperature under an atmosphere of from 1-40 psi
(approximately 0.07-2.8 bars) of hydrogen. The reaction is filtered,
added slowly to isopropanol and collected to give pure 9-amino-6-de-
methyl-6-deoxytetracycline mineral acid salt, 4.
' This invention will be described in greater
detail in conjunction with the following examples.
Example 1 .
4S-(4alpha, l2aalpha)l—-7-Bromo—4-—(dimethylanino)=-
1,4,4a.5.5a.6,11.léa—octahxdro—3,10,12.12a—tetra—
droxy—=1,11-dioxo~2~-naphthacenecarboxamide sulfate
A solution of 4.14. g of 6-demethyl~6-deoxy-
tetracycline, prepared by the described literature pro-
cedure, and 1.99 g of N-bromosuccininide dissolved in
50 ml of concentrated sulfuric acid is stirred at 0%
for 45 minutes or until solution occurs. The reaction
mixture is added dropwise to 2 L of cold diethyl ether.
The resulting precipitate is collected and dried. The
solid is dissolved in 2-methoxyethanol, triturated with
methanol, collected, washed with methanol and diethyl
ether and dried to give 6.22 g of crude product. The
solid is recrystallized from 2-methoxyethanol and
methanol to give 3.1 g of pure product.
MS(FAB) : m/z 493 (M+H).



sul furic acid. : wherein said
7- hal ogen- 6- denet hyl 6- dee mﬁbr-aenEuEmymmemm“mmk@mmm

7- hal ogen-9-ni tro-6-denet hyl - 6- deoxytetracy- cline mneral acid salt or
9- am no- 6- denet hyl - 6- deoxy- teracycline mneral acid salt is recovered by
filtra- tion. 6. The process of Claim1l wherein said ni-
trating reagent conprises a "mxed acid" or a netal nitrate salt.

7. The process of Claim6 wherein said "mxed acid" conprises 1.1 to 1.2
equi valents of 10% nitric acid in concentrated sul furic acid.

8. The process of Clains 1 or 2apheRAEtN ORiTHE & 7MdN netal catal yst,

its.salt or rare earth oxide conprises 10-30% by wei ght of Pt on activated
carbon, Pd on activated carbon, rhodiumon activated carbon, ruthenium on
activated carbon or iridi ufheninwehtionerelatdmnto a novel methodhfoprocess

of Claim 2 wher ec3abdn® 2 (FhihRke BAALIRIPII SSR AU ML gspess of

potassium nitra aarm rein
"ni xed aci d" conprines-1,4,%8,3, Qaequka;%#n@ptﬁhxarn Hilq,il2 daiatin

concentrat ed SU|Eétkﬁh?&k@xy-l,11—dloxo-2-naphthacenecarboxamlde, here~
inafter called 9-amino-6-demethyl-6-deoxytetra-

cycline, which compound is a valuable intermediate for
synthesis of tetracyclines.



