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ANEXOS 

Lx] Comproan(e de page, * is tasa tie is soJciíod 

CDocLrn,ehfo ue acrecilta Is sixtenclay representacin legal cLiando el solicilanle sea persona  

CPderes, At luere ci case 

Docun3enlo de cation del inventor al tolitante o aaLi causonte 

CDacFaraeiones 

Copia cia Is solicitud Internacional. (Rei deecripi revorgavai dabi 

MIT Taducclon de, Is solicttud inteinacronal at caaeiano Rasumen, descdpciOn, reindicaciones, (libujes) 

CCopia del examen preliminar internacional etectuado par Is Atitoridad Internacional de Exemeti pi.meat OPEA) 

CTraducgion del examen prelio’fr,ar k,emadonaI elecluado par is IPEA 

DBe ter el 0550 copia del compete an acteso 

DDc ter el case, decumentc que ac,eOife a licencja o auIorizacLn cia uso de conodmientos IradLoLonales do as comuoftiaties 
ndie net 

DDc ter SI case, cerffltcado cia daposijo del malerial tio!óoLco 

0 Me final 12 x 12 

We set or assj, inlm’aan sobra aires sdidwdes cia patents o tftulns obtenIdos an or exiranjeto Dote! rnisrnc titUlar o Se 
tausante, retacionscias pacdal a totameôle con a inveneMn de esta soiicitud 

SD We per of case, mociicadones &acioadas a Is sojfdtud international  

Donna 
Extractog, Rºport9 4e bqueda y opini6s scrlta y nQtificaciôn de 

-preseritacj6c de 4ocuew-to do ppiot-Uad 

FIGURA CARATERISI1CA 

isi :a�

lnstrucdcnes pare a prsentacn do lips anexot, let rial de esta pÆgina 

-I 



TRADUCCION OFICIAL No. 488/07 de in documents escrito an ng!Øs, el cual 

Para su identificacion Se sePia con at sella del Traductor. Esta es una 

Traduccion QficaP efectuada at his 19 de novlamoris de 2007 por la Sra. Mar$a 

Teresa Late, cc. 41.553055 de Bogota, Traductora DficaI segcjri Resolution 

No. 01016 del 2 de octubre de 1998, expedite pore’ MinFstero de Justicra. 

Roder otorgado per WYETH respecto de ia soPicftud de patente titulada 

"TIGEcICLrNA Y METODOS PARA PREPARAR 9-N!TRQNIJNOCJCLINA". 

Certification notarial suscrta par Michelle McGowan, Notarro pthrico del 

estado its Nueva Jersey, y ie9alizaciones subsiguientes. 

� 

EL PODER V LA CERTIFICACIÔN  NOTARIAL NO SE TRDOCEN POR 

ENCONTRARSE EN WGLES V ESPAoL EN EL DOCUMENTO ORIGINAL. 

MICHELLE L. McGOWAN 
Natario P’bPico, Estate de Nueva Jersey 

No. 2108903 
Habijrtada en el Candace the Morns 

La cornisiàn expire  el 9 de febrera de 2011 

, (SeIlD notarial 
en relieve) 

APOSTILLE 

(Convention de La i-Jaye du S octobre 1961) 

1. Pai: Estados Unidos de ,Amerjca 

2. Este documento piThiico he sido firmado par: Michelle L. McGowan 

3. actuando an calidad cle: Notarlo PbIico de Nueva Jersey 

4. Ileva er seilo/timbre de: Michelle L. McGowan, Natalie 
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CERTIFICADO 

S. an Trenton Nueva Jersey 

6, e! die 5 do juvo do 2007 

7. par Bradley Abelow, TESORERO DE MUEVP 3ERSEY 

B. No. A296283 

9, Sello/Tirnbro: 10. Firma 

(Sello del Estado (Fdo.) Bradley Abelow 
de Nueva Jersey) 

- - = = - = = - = -------------------

L6 

= = = = 

=La
 anterior as traducdàn fiel y completa del documents on referenda, de Is 

cual Se deja capia en este arthivo pars so confrontacôn. 

IS ot Maria Teresa Lure R. 
- cc. 41.568.055 de Bogota 

Traductora Ofidal segin 
Resolucron No. 01016 del 
2 de octubre de 1998 del 
Minsterio de 3uUcia 



POSTILE 

(CONVENTIOM DE LA HAVE DC 5 OCTOBRE 196U 

1, COUNTRY; UNITED STATES OF AMERICA 

2, THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY: 
MICHELLE L MC GOWAN 

3. ACTThG IN THE CAPACITY Or: 
NOTARY PUBLIC OP NEW JERSEY 

4. BEARS ThE SEAWSTMP OFt 
MICHELLE L MC COWAM, NOTARY 

CERTIFIED 

S. AT TRENTON, NEW JERSEY 

5. THE 5TH DAY OF JULY 2007 

7, BY: Bradley Abelow, NEW JERSEY TREASURER 

8- NO. A296283 

9. SEAL/STAMP 10. SIGNATURE 

�111 illilli’ 



POWER or ATTOP.4WEY 

fl,e undersigiled. 

WVETH 

with offices at 

Five Giralda Parn,s Madison, NJ 07940, 
United States of Amenca 

declares that it hereby grants to 

ALVARO CORREA-OKDOf4EZ glad/or 
OLGA GEORGETTE OTERO and/or 
RJCAROO METRE and/or 

.JUAN PABLO CONCHA 
II members of As law finn Itaisbeck, Tara, Rodriguez & Roeda 

with domicile at As, 81 No. 10 - 61, 6Th floor, of Bogota D. C., 
Colombia, and for so long as they remain members of the law 
firm a fill and sufficient power of attorney with respect to 
Colombian patent application(s) based on PCT/US20061020540 
and entitled TIGECYCUNE AND METHODS OF PREPARNG 9-
NITROMINDCVCLINE’ and to obtain patent protection thereof, 
for which purpose l(we) authorize the said attorneys to represent 
me (us) before any authorities or persons, with or without 
jurisdiction, specially hose administrative, administrative 
contentious and judicial, as well as before Arbitration Court, in 
all matters concerning the Following, a) Obtainment of a patent(s) 
based upon said patent application(s), including riling of 
assigitnients, change of name or address, voluntary cancellation 
and defending opposittons eanceilations, utility, writ mandanzt,s, 
and in general the civil, penal, an administrative processes relating 
to those rights01  

R&sbek, Lara. RQdrIO!m & Sears 
Av. 52 as  to -526th Flour 
BI ooloabia 

MIT: BOOM 68. 840-3 
To  *571 6341500 
Fau: �5t 3152288 
woo awray .CO5 

PODER RE .4BO4DO 

La abajo ramada, 

WYETH 

con or,cinas an 

Five Gitalda Farms, Madison, NJ 07940, 
Estates Unitive; de America 

declara for at presents que otorga a 

ALVARO CORREA-(PRDOF4EZ yb 
OLGA GEORGETTE OTERO yo 
RICARDO METRE yb 
JUAN PABLO CONCHA 

Toclos n,icanbros OF Is (anna de abogados Raisbeck, fara, 
Rodriguez & Rueda, con domicilio en Is Av. 81 No. 10 - 61 
Piso 6 en Bogota I). C., Colombia, y from Said elms continued 
sieiido niiembros de Is firma, faster especial amplio y suficiente 
con respecto a Is so(ictoies) tie patente on Colon’bia basada(s) 
or FCT&JS2006/020540 y titulada 

Y Pam obtenet or pro{Wciôfl de paientt de M mismz, a cu}o 
efeoto autorizo (amos) a tos dichos apoderadoc data sun me 
(nos) representen ante cualesqaaiera autotidades o personas, 
ejeizan o no jurisdiccion, especialanente ante has dcl orden 
administrative, centencioso-adminislrativo y judicial, aM come 
Jos cibaaa)es de A,rbitranjento, en who to concentrate a low 
siguieaates asontos a) Obtencido de la(s) patcatte(s) Us invencion 
basada(s) en Is naencienada selioitud de patente, incluyendo 
presentaciOn de u-aspasos, catnbio de nombre o direccidn, 
cancclacion voluntaria; p defers, en oposicinnes, caocelaciotaes, 
nulidades, In stela, y an general procesos c ivilee, penales, 
administrativos relacionados con said derochos. 

I hereby ratify all law&l actions preously taken on bchalfofthis rgualmente, ratifico ode Is, aclusdo en derecho hasta at 
company by the aforenaentioned aftorneyc with respect to the memento en nombre de said commands per cualquiera de Jos 
mentioned niatters mencionados apoderados on los casos mencionados. 

Dotae and sobacribed in Dado y firmado en 

No the 2.4- day of4m! 2007 A Jos Has del met de JUl to de 1007 

Signature of the person Learemnat the Power 

WYETH 

William H. Calnan 
Assistant Secretary 

Firma the In persona qua firma el Per 



--
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On this Zri dayof JtiiW3tJy Ales 2 dies del mesde julio 

2007 the undersigned Notary its 2007 at suscrito Notario 

CERTIFIES PA FE 
That William H. CaIDSIa I Que Will am H. Cal ran 

set his hand on the foregoing document, suscribio do an pttho y letra el dooumento que antecede. 

2. That the grantor is to me personally known and that height has 2. Que conozco al otorgante V que Øste tiene eapacidad legal 

0 legal capacity to execute the insuoment. pars at otorgamiento. 

3. That the grantor has executed the foregoing document as 3 Que el otorgantc he suscrito d referido documento an so 
catheter the 

AsssvantSecrevary Subsecretario 
of the judicial person VYETH do Ia personajuridica WYETH 

4. That the judicial person WYETH 4 Quo Is personajuridica WYETH 
Flying its home office in con sede an 

Five Giralda Farrar, Madison, NJ 07940, Five Giralda Farms, Madison, NJ 07940, 
United States of Armenian Estados Unidos do America 

is only organized, has present legs] oxistence and that the estÆ legralmento constitute, que tons existencia legal 
purposes for which the power of attomcy is grantcd are within actual 

y 

que at acto para ci coal sz otorga ci poder estÆ 
the scope outs corporate purposes. comprendido entre loss que eonstituyen su objeto social. 

5. That the grantor has in fact the referred to authority and that 5 Quo ci otorgante tiene efectivamentc Is representsciAn que 
his/her representation is legal. osteota 

y 

que Csta as legitinia. 

That I have hased certifications 3, 4 and 5 above on the & Quo he hasado las certificaciones 3,4 
y 

5 anteriores en loss 
follong authentic documents for such puipose exhibited to me signatures documentos autØnttcos que al efecto so Die 
and which I mention specifically, giving their dates and their exhibieron 

y 

que menciono especificamente con explosion 
origin or source: de sus feehas 

y 

de su origen U procedencia: 
Minutes of the Board of Directors Matting held on April 2(2 2001 

200 
Artily; de la reuniOn do UtiNta Directiva cele-
brada el 26 de abril the 2007. 

IQk3rc1m C-ojjjj U NotarM flhlicc 

MICHILLE L MCGOWAN 
N7 r4&. !te oTNew Jeeny 

[manty 
Contlen Ea Feb. 9,2011 
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TRADUCCIÔN OFICIAL No. 489/07 de tin documento escrito an inglØs, & cual 
pa -a Ru idantlficacion Se sefla tori Al sells del Traductor. Esta es tine 

Treducciôn Oficiat efectuade et ON 19 de noviembre tie 2007 por In Sra. Maria 

Teresa Lara, cc. 41.568.055 tie Eogot, Traductora Oficial segUn Resolution 

No. 01016 de( 2 de octubre tie 1998, expedida per el Mir,Isterio de Justicia. 
= a = = = = = 

Ces6n a WYETH del invents titulado "TIGECICUNA Y NIETODOS PARA 

PREPARAR g-p41TR0M1p40c[cur4A’. Certflcación notarial suscrita per Barbara 

A. Kiely, Notario PCiblico del estado tie Nueva Jersey, y legatizaciones 

subsiguientes. 

*14102034 

DECLARACIÔN 3(JRAMENTAQA 

Yo, Michelle L. McGowan, Asociada Para Legaflzaciones, Wyeth, ceifico per la ti 
presente que is copa adjunta he side comarada con la Cesión original (pare 

is U.S.S.!’J. 60/685,291, y cualquler equivalents legal tie Is ruisma en on pals 

s a extranjero, pare �1 ’nvento titulado: "TIGECICLINA N’ MET000S PARA 

PREPARAR 9-NITROMINOCIcLtNA") fechada �1 11 de noviernbre de 2005 de 

Anthony Scott Richer, Jeffrey Marshall Horne, Adam Joseph Tuper, Joseph 

James McCauley III y Adam P. Michaud; y fechada & 21 de noviembre de 

2005 de Sy(van Caigneauji y Michel Bernatchez; y fechada el 28 tie 

noviembre tie 2005 tie Lalitha Krishnan y Phaik-Eng Sum a Wyeth y due Ia 

citada copia as fist copia del original. 

Date a Its 27 chars del rnes tie Ionic tie 2007, en Madison, Nueva Jersey, 

Estados Unidos de America, 

Wyeth 

(Fdo.) Michelle L. McGowan 

Michelle L. McGowan 
Asociada pare Legaizaciones 
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PARA USC EN COLOMBIA 

REC ON DC! M I ENTO 

Estdo de Nueva Jersey 
) 

Condado de Morris 

A fos 27 d(as del ones de junto de 2007, ante mi personairnente 

compareclo Michelle L. McGowan Asociada pare Legalizaciones de Wyeth, 

quien conozco y de quien me consta que CS to persona descrita en el 

instrurnento anterior y quien Ia suscribio, y reconocia ante ml baber SLiscrito ci 

mismo. 

(Edo.) Barbara A. Kiety 
Notarlo p3bqico 

(Belie notariat 
on relieve) 

[Sello] Barbara A. Kiely ID, 33893 
Notario Pciblico to Nueva Jersey 

Mi comisión expira el 20 de jun10 de 20D9 

CeSIon de Invento 

En vir-tud del page par Is CESIONARIA a! CEDENTE de contraprestaciôri 

vÆlida y vajiosa el recibo de a rim! Sc reconoce par La presente, el CEDENTE; 

(1) Nombre Complete del Inventor: Lalithe Krishnan 

Residencia: 2 Sonia Court, Suffern, New York 109O1 

Ciucladania: Estados Unites 

(2) Nornbre Cocnpieto del Inventor: Phaik-Eng Such 

Residencia: 16 Chamberiali, Court, Pomona, New York 10970 

Cludadania: Estados Unidos 
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(3) Nombre Completo del Inventor: Sylvain Daigneault 

Residencia: 201 Des Peupliers, Level, Qc, Canada OR 1G6 

Ciudedania: Canada 

(4) Nombre Completo del Inventori Michel Bernatchez 

Residenia: 3990, botH. Gouin-est, Montreal-nord, Qe, Canada Nil-I 106 

CiudadaHa: Canada 

(5) Nombre Completo del Inventor: Anthony Scott Plicher 

Residencia: 178 Arbor Lane, Colchester, Vermont 05446 

Ciudadania: Estados Unidos 

(6) Nombre Completo del Inventor: Jeffrey Marshall Home 

Residencia: P0 Box 288, 3 East Street, Mooers, New York 12958 

a Ciudadanfa: Estados Unites 

(7) Nombre Completo del Inventor: Adam Joseph Tuper 

Residencia: 10 Oakwood Drive, Rouses Point, New York 12979 
- 

Ciudadarda Estados Unidos 

(8) Nombre Completo del Inventor: Joseph James McCauley III 

Residencia: 73 Beekman Street, Plattsburgh, New York 12901 

Ciudadanla: Estados Unldos 

(9) Nombre Completo del Inventor: Adam P. Michaud 

Residencia: 3 Pomfret Lane, Essex Junction, Vermont 05452 

Ciudadanca: Estados Unites 

per is presents vende, cede 
y 

trespass a a CESIONARLA: 

Wyeth 
Five Glra(da Farms 
Madison, Nueva Jersey 07940 
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Y a los sucesores, ceslonarios y representantes legales de la CESIONARIA, 

toda derecho, titulo e interØs Para as Estados Unidos y sus posesiones 

territoriales y an todos (as paises extranjeros, nciuidas dodos ins derechos a 

reclamar prioridad, an y sabre el Invento titulado: 

TIGECICUNA V METODOS PARA PREPARAR 9-NITROMINOCICLINA 

I 
e inventado par el CEDENTE y Los siguientes inventores adicionales, en case 

I de haberlos: 

el cual Se encuentn an ía Soilcitud Provisional de los F.U.Na. 60/685,291 

presentada el: 27 de Maya de 2005  

C I to, el suscrito CEDENTE, par a presents autorizD y solicito la 

insertion anterior del nómero de solicitud y la fecha de 

-presentaclon, una vu Se conozcan, 
t. 
S. 

[Mercer tambien si Se estaci cedlendo solicitud(es) extran3era(s)] 

- cxj y cualquier equivalents legaL de as rnismas en up pals extianjero 

I incluyendo el derecho a reclamar prioridad, incluldas tares y cada una de las 

I niejoras All divulgadas, y en y sabre tares las Paterites qua hayan de 

I 
obtsnerse pars dicho invento en virtud de Ia soicitud anterior a cuajquier 

I 

solicitud provisional, no provisional, ce continuaclÆn, d4siorial, de renovaciOn 

I 
0 sustituta de La misma posteriorriente presentada, y respecto de Paterites, 

cualquier reemisión 0 reexamen de las mismas. 

Ef CEDENTE pacts par el presents qua no se ha hecho ph se hare cii Se 

realizarÆ ningune cesion, yenta, acuerda 0 gravamen due pudiese entrar cr1 

conflicto con esta cesion. 

El CEDENTE autoriza a Ia CESIONARM a presentar solicltudes y recibir 
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Patentes Para dicho invento an cualquiera de dichos poises en su propia 

nombre, a en nambre del CEDENTE, a su eleccion. 

EL CEDENTE pacts y acuerda suscribir u obtener cueiquLer garantia 

adicional necesaria del tftulo sabre dicho invento y cualquier patents qua 

pueda expedirse Para el rnisn-io y en cualquler momenta a solicitud y per 

cuenta de Is CESIONARIA, entregar cualquier testimonio en cualquier 

interferencia, litigio 0 procesa relacionado con el mismo y otorgar todos Los 

docurnentos qua puSan ser necesarios a convenientes Para perfeccionar ci 

tItulo sabre dicho invento a cualquier Patente qua pueda otorgarse pars ci 

mismo a Is CESIONARIA, sus sucesores, cesionarios U otros representantes 

legaies y, en cualquier momenta, a solicitud y par cuenta de la CESIONARIA 

suscribir cualquier continuatiOn, continuation an parte, solicitud divisional, de 

renovaciân a sustitute de Is misma, y on cuanto a Patentes y reeniisiOn a 

reexamen de las mismas, a cualquier otra solicitud adicianal de Patents pare 

dicho 
invento a cualquier Parts del mismo, todas las cuales solicitudes y 

cualesquiera Patentes qua Se expidan sabre las mismas son par La presents 

cedidas a Is CESIONARIA, y hero todos Ins juramentos 0 decLaraciones licitos, 

y realizarØ todo los actos licitos regueridos Para adquirlr las mismas, sin otra 

compensacfOn, Para par cuenta de a CESIONARIA, sus sucesores, cesioharias 

U acres representantes legales. 

EL CEDENTE autoriza y solicits a’ Camisionado he Patentes expedir todas 

y code una de las Patentes de los Estados Unidos pan dicho invento, 

resultantes de cuaLquiera de las anteriores solicitudes a Su CESIONARIA. 

(Edo.) Lalitha Krishnan Nov. 28, 2005 

LaLitha Krishnan Fecha 

RIECrrEro 
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Estado de Nueva York 
5$: 

Condado de Rockland ) 

A as 28 dIas del miss de noviembre de 2005 compareció personalmente ante 

ml Lalitha Krishnan, a quien conozco comb Is misma persona descrita an el 

instrurnento anterior y quien in otorgó, y reconoció haber otorgado el misrno, 

per su propia voluntad y pare tea propósitos  all; seaIados. 

(Edo.) Rose Ann D. Jastrow 

Notaro PUbtEco 
 �

[Sellol ROSEANN D. JASTROW 
NO. 01JA6065816 

HABILITAQA EN EL GONDADO DE ROCKLAND 
MI COMIS16N EXPIRA 01-06 2007 

ft(Fdo.) Phaik-Eng Sum Nov. 28 2005 

Phaik-Eng Sum Retinal 

RECONOCThIENTO 

Estado de Nueva York 
as: 

� 
Condado de Rockland 

A los 28 dIas del rnes de noviembre de 2005, comparecjo personalriierite ante 

ml Phaik-Erig Sum, a quien conoaco comb ia misma persona descrita en el 

instrumento anterior y quien lo otoryo, y reconoció haber otorgado el mismo, 

par su propia voluntad y pare Ids propôsitos  all! seæalados. 

(Fda.) Rose Ann 0, JastrovQ 

Notario Póblco 

[Sellol ROSEAMN 0. JASIROW 
NO. 01JA6085816 

HABILITADA EN EL CONDADO DE ROCKLAND 
MI COMISION EXPiRAOI4&-2007 
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(Fda) Syivain Daigr,eaujt 21 Novlembre 2005 

Sylvairi Daigneautt Fecha 

RECONOCIMIENTO 

Estade de CANADA } 
ES: 

Provincia on QUEBEC 

A los 21 dfas del mes de rioviembre de 2005, comparecio personalmente ante 

lii Sylvain Daigneault, a quien conozco coma Is rnisma persona descrita en el 

instruments anterior y quLen Ia otorgó, y reconociô halter otoryado el misrno 

par so propia vakuritacl y Para Its propostos a)P seliaiados. 

(Fdo.) Line Martin 

Notrio P’blico 

Line MARTIN, notario 
para Is Provricia de Quebec, Canada 
Mi comision es vitalicia 

(FdO) eTictiel Berriatchez 

� Michel  Bernatchez 

EeoNOCrM1ENTo 

Estado de CANADA 
sS: 

Provir,cia de QUEBEC 

21 Nov 2005 

Fecha 

A Ins 21 dcas del mes de noviembre de 2005 con,pareció personaimente ante 

ml Michel Bernatche2, a qulen conolco coma Is misrna persona descrita en el 

instrumerito anterior y quen in atorgo, V reconocio nabs, otorgado el mismo, 

par su propia voluntad y pani Ins propósitos Of senafados. 
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(Feb.) Line Martin 

Notario Pübiico 

Line MARTIN, notario 
pare la Provincia its Quebec, Canada 
Mi comisión es vitalicia 

(Fda.) Anthony Scott !Nlcher 11 -Nov-200S 

Anthony Scott pitcher Fecha 

RECONOCIMIENTO 

Estado de Vermont 
55: 

Condado de Chitteriden ) 

A los 11 dies del mes de novembre de ZOOS, compareció persQrlairnente ante 

ml Anthony Scott Pilcher, a quien conozco como la misma persona descrita en 

el Lnstrumento anterior y qulen to otorgo, y reconoció  hater otorgado of 

mismo, por su propia voluntad y pare Its propósitos all! seæalados. 

(do.) Julie A Winterbottom 

Notario PiThiico 

[Salto) Julie A. Winterbottom 
Notario Publico, Estado de Nueva York 

No, 01W15023921 
Habilitate en el Condado de Clinton 

La coniisLOn expire ci 3 de mayo de 2007 

(Edo.) Jeffrey Marshall Home 

Jeffrey Ntarshall Home 

Estado de Nueva York 
55 

Condado de Clinton 

11 Nov-2005 

troche 
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S 

A les 11 dias del mes de noviembre de 2005, cornpareciô personaLmente ante 

m( Jeffrey Marshall Horne, a quien conozco coma Is rnisma persona descrita 

en el instruniento anterior y quien lo otorgô, y reconoció haber otorgado el 

mismo  per so propie voluritad y Para Its proposltos elli senalados. 

(Edo.) Julie A. Winterbottom 

Notarlo PUblico 

[Se!loJ Julie A. Winterbottom 
Notarlo Ptblica. Estado de Nueva York 

No. OIW(6023921 
Flabilitada an el Candado de Clinton 

to comision expire el 3 de mayo de 2007 

(Fda.) Adam Joseph Toper 

Adam Joseph Toper 

IkE M1ETO 

Estado de Nueva York 
55 

Condado de Clinton 

11 -Nov-2005 

Fecha 

A los 11 dias del mes de noviemt,re de 2005, compareció personalmente ante 

flu Adam Joseph TLJper, a quien conozco come la misra persona descrita an el 

iflstrumento anterior y quien lo atorgo, y reconoció haber otorgado el mismo, 

per su propia voluntad y Para [as prop6sltos alIf sefialados. 

(Fdo.) 3ul1e A WinterbQttorn 

rjotario PQblico 

(Sello] Julie A. Winterbottom 
Notaro PUbilco, Estada de Nueva York 

No, 01Wl602392 
Habilitada an el Condado de Clinton 

La comisjOn expire a] 3 de mayo de 2007 



rraduccion Oficiel No 489/07 - PÆgina 10 

217 8 

(Edo.) Joseph James McCauley iii 11-Nov-2005 

Joseph James McCauley III Fecha 

RECONOC1MENTO 

Estado de Nueva York 

Condado de Clinton 

A Los 11 dias del mes de noviembre do 2005, compareclo personaLmente ante 

ml Joseph James McCauley U, a quien conozco como Is mismo persona 

descrita an el instrurnento anterior y quien to otorgó, y reconoci6 haber 

Dtorgddo at misrno, par su propla valuated y para los propositos all sealados. 

[Seiqo} Jj?ieA. Winterbouon, 

4 Noland PÆblico, Estedo de Nueva York 
? No. 01W(6023921 

FlabiLitada an at Condado do Clinton 
s .’ � La oomision expira ci 3 de mayo de 2007 

.t4 

� 
(Fdo.) Adam P. Michaud 

Adorn P. Michaud 

Estate de Vermont 
as: 

Condado de Chittenden } 

(Edo.) Julie A. Winterbottor’ 

Notarlo Pbllco 

REcoroC1M1ENTp 

11-Nov-2005 

Fe oh a 

A Los 11 dias del rnes do noviembre de 2005, compareció personalmente ante 

ml Adorn P. Michaud, a quien conozco come la misma persona descrita an ci 

instrumento anterior y quien Jo otargô, y reconocio haber otorgado el rnismo 

per so propia voLuntad y para los propOsitos affi seæalados. 
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(Fdo.) Julie A. Winterbottorn 

Notarlo Pbiico 

[SeUOI Julie A. WinEerbotoni 
Nlotario Publico, Estado de Nueva York 

Na. 01W16023921 
Habiltada an o] Condado de Clinton 

La oornisióri expira el S de mayo de 2007 

APOSTILLE 

(Convention de La Haye du S octobre 1961) 

I 
I Pas Estados Ur’idos de America 

2. Este documento ha p6bLIo sido firmada par: Barbara A. Kiety 

P3, I actuando an calided de: Notario PlbIico de Nueva Jersey 

4. Ileva or seio/tlmbre tie; Barbara A. Kiely, Notario 

CERTIFICADO 

S. an Trenton, Nueva Jersey 

I 
& el die 5  d juiioae 2007 

* 

7. por Bradley Abelow, TESORERO DE NUEVA JERSEY 

I &. NO. A296298 

I 9, 5db/Timbre: tO. Firma 

(Sello del Estado (Fda.) Bradley AbelovQ 
de Nueva Jersey) 

= = = = = = = 

La anterior as traduccion fie] y complete del documerito en referenda, de La 
coal Se deja copia an este archivo pare su confronteción. 
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APOSTILLE 

(CONVENTION OX LA NAYS flu 5 OCTOSRE 1961) 

1. COUNTRY: UNITED STATES OF AMERICA 

.2. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY: 
BARBARA A lUStY 

3. ACTING IN THE CAPACITY OF; 
NOTARY PUBLIC OF NEW JERSEY 

4. BEARS TEE SEAL/STAMP OF: 
BARBARA A KIELY, NOTARY 

CERTIFIED 

5, AT TRENTON, NEW JERSEY 

6, THE 5TH DAY OF JULY 2007 

7. BY: Bradley Abelow, NEW JERSEY TREASURER 

B. NO. A296298 

9. SEAL/STAMP: 10- SIGNATURE 
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AFFIDAVIT 

1, Michelle L. McGowan Legalization Associate. Wyeth, do hereby certify that the 

attached copy has been compared with the original Assignment (for U.S.S.N, 60/685,291, 

entitled: ’TIC3ECYCUNE AND METHODS OF PREPARING 9 

NITROMINOCYCLINE’) dated November II, 2005 from Anthony Scott Thither, 

)effley Marshall Home, Adam Joseph Toper, Joseph James McCauley III, and Adam P. 

Michaud; and dated November 21, 2005 from Sylvain Daigneault and Michel 

Bematchez; and dated November 28, 2005 from Lalitha Krishnan and PhaikEng Sum to 

Wyeth and that the said copy is a true copy of the original. 

Dated this 27Eh day of June, 2007 at Madison, New Jersey, United States of 

America. 

Wyeth 

Michelle L. McGowan 
Legalization Associate 

TO BE USED IN ECUADOR 
ACKNOWLEDGMENT 

State of New Jersey 
) 

County of Morris 

On this 27th day of June, 2007 before me personally appeared Michelle L. 

McGowan, Legalization Associate of Wyeth, to me known and known to me to be the 

jndivjaual described in and who executed the foregoing instrument, and she 

acknowledged to me that she executed the 
same

 Notary Public 

A. KIe ID. 3U93 No tan Pub/it Oflew Jeney My Commission Epjrsa .JIH,o 20, 2e 
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Docket No: AMI 02034 LI 7 

Patent 

Assignment of Invention 

In consideration of the payment by ASSIGNEE to ASSIGNOR of good and valuable 
consideration, the receipt of which is hereby acknowledged, 
ASSIGNOR: 

(I) Full Name of Inventor: Lalima Krishnan 
Residence: 2 Sonta Court Suffern, New York 10901 
Citizenship: United States 

2) Full Name of Inventor Plialk-Eng Sum 
Residence: 16 Chamberlain Court, Pomona, New York 10970 
Citizenship: United States 

(3) Full Name of Inventor: Sylvain Daigneault 
Residence: 201 Des Peupliers, Level, 0, Canada H7R 1G6 
Citizenship: Canada 

(4) Full Name of Inventor: Michel Bematchea 
Residence: 3990, boul. Gouin-est, Montreal-nord, Out, Canada Hi H Ice 
Citizenship: Canada 

(5) Full Name of Inventor: Anthony Scott Pitcher 
Residence: 178 Arbor Lane, Colchester, Vermont 06446 
Citizenship: United States 

(6) Full Name of Inventor: Jeffrey Marshall Home 
Residence: P0 Box 288, 3 East Street, Mooers, New York 12958 
Citizenship: United States 

(7) Full Name of Inventor: Adam Joseph Tuper 
Res demo  ID Oaloivocd Drive, Rouses Point! New York 12979 
Citizenship: United States 

(6) Full Name of inventor: Joseph James McCauley Ill 
Residence: 73 Beekman Street, Plattsburgh, New York 12901 
Cmzenship: United States 

sio,1merl4ewApp-ProvisionsI.t - 9ev aos Page I of 7 Assignment of lnventhn 
Provisional Application 
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Patent 

(9) Full Name of Inventor: Adam P. Michaud 
Residence: S Pomfret Lane, Essex Junction, Vetmont 05452 
Cit)zensiiip: United States 

eetj sells, assigns and transfers to ASSIGNEE: 

Wyeth 
Five Giculda Farms 
Madison, New Jersey 07940 

and the successors, assigns and legal representatives of the ASSIGNEE the entire night, Oils 
and Interest for the United States and Its terrilorle] ç,ossessions and in all  foreign COUnITeS, 
including all rights to claim priority, in and to the invention entitled: 
tOECYCLINE AND METHODS OF PREPARING 9-NITF1OMJNOCYCLINE 

and Invented by ASSIGNOR and the following additional invariant, if any: 

and which is found in U.S. Pcoiislonai Application No. 60/685,291 flIed on: May 27! 2005. 

0 I/we the ASSIGNOR signing bew, hereby auThtize and request insertion 
above of the application number and fEting date, when Very become known, 

also check It foreign apphcatlon(s) s(are) also being assignedj 

and any legal equivalent thereof in a foreign country, 

Including the right to c(aim priority, including any and aM improvements disclosed therein, and 
in and to all Letters Patent to be obtaIned for said TwenUon by the above application or any 
subseuenW filed previsional, noriprovlsonaI, continuation, dliilsional, renewal, orsubsMLIIe 
Thereof, and as to Letters Patent any reissue or re-exeSnatlon Thereof. 

ASSIGNOR hereby covenants that no assignment, sale, agreement or encumbrance 
has been or MR be made or entered Into wiimh would conflict With this assignment. 

ASSIGNOB authorizes ASSIGNEE to make applications for and to receive Letters 
patent for said iv,jentn in any ci said countries in IN own nanle, or in ASSIGNOR’s name, 
at its election. 

ASSIGNOR covenants and agrees to execute or procure any further necessary 
assurance of the tithe to said invention and any Letters Patent which may issue therefore and 
to, at any time, upon the request and at the expense of ASSIGNEE deliver any testimony in 
any interference litigation or proceeding related thereto and execute all papers that may be 
necessary or desirable to perfect the title to said invention or any Letters Patent which may 

Patent for said invention or any part thereof, all of which appircetions and any Letters Patei 
issuing thereon are hereby assigned to ASSKNEE, and wul mane all rightful oaths or 
declarations, and do all awful acts requisite for procucino the same IPreTeiTi, wflhiot4t further 
compensation but at the expense of ASSIGNEE, its successors, assigns or other legal 

Page 2 of 7 Assignment of Invention 
Provisional Application 
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Patent 

ASSIGNOR authorizes and requests the Coastal o( Patents to ssue any and all 
Letters Patent of the United States for said invention, resuft(ng from any of the aforssad 
appkations to Its ASSIGNEE 

Aft.a2uD. 
LIita Kthhctan Date 

ACKNOWLEDGMENT 

State of New York 

County of Rookland 3 

On the 2f1’day or AtzcALd0 2005, La:%tha Krlshnan personally appeared 
before me, known by me to be the same person In and who exeCUted the 
foregoing Instrument, and acknowledged that he/she executed the same, of IpsIher own tree 
will and for the r,urpose$ set forth. 

NO. lJMseIo � 
OSSM1MaJAS?ROW 

QIFAI2FtED IN ROZWm colmvy 
MV COMMISSION nprngs £ Notary PubUE 

ei,meMNoApp.hoVIonS.&4 se., 2jo5 Page 3 of 7 Assignment at !venton 
Prowsionsi Ap!icaon 
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Patent 

PPa-Eng Sum U Date 

AoctIOWLEOGMENT 

Stale of New York 
5$: 

Countg of ROCk’Snd  

On the tay ot 2005, Ptiaik-ng Sum personally appeared 
before me, known by me to be to same peyson desoited m and who executed the 
foregoing Instrument, and alcnowed9ed Th& he)she executed the same, OF blsTher own free 
will and for the puposes set loyth. 

RoswNo.JAsornw 

NO. 02346085816 
QIAL1FJEDiN RJUAND COUNIY 

MY 0O1ThIIS&ON EXPIIE lllO62Oi7’ 
Notary Pubr 

....................................................... 

WWI sJve r)gupt Dale 

AQIC14QWLEOGMEP4T 

State of C; 4(MAA } 
as: 

County of 4u>;.t*: 
,,r ) 

()Lc 

On tie IJdsyol L.tsJ44> 2005, Sylvairl Daigneault personally appe&ed 
betoro m, %ncwn by me to be the some person described In and who executed the 
foisgoing Instrument, and acknowledged That he/she executed the sane, of NS&& own had 
wilt and for the purposes set forth. 

rotapj 
of Qjell, ada 

rrin1Snn , fri ith 

Nolsw Pubc 

nn,eeDPr.isjoLdoI�RnvZO5 Page 40(7 Azst9nmentot hweflttfl 
ProvisonaI PçpIcaiion 
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Patent 

elmahołI Date 

ACKMJWLEDGEHT 

$tateot 4 ! MM 
U; 

County of POE xE Of 

On the day of kicue -St4 2005, MicIe! Oernatchez pecsonafly appeared 
Wore me, known by me to be Die same person descdbod in and Mo executed the 
foregoing Instrument ’and acknowledged that ia/she ox’02dod The same, 0 h,$)her own tie 
Win and for the purposes set forth. 

N4 Q 
ne MMTIIN, fl’fy 
r the Prtivince cc Ouet*c. Canada 
cocir’SSC3fl a for No 

Nolry -Public 

Anthony Scott Paotter Date 

AC$30?J LEDGMENT 

Stateot  
No 

Counjyol C-k,-ja.4 

On the day of Zoos. Mtiony Scott Pohor personally appeared 
before me, known by roe to be the same parson desccbed in and who executed the 
Foregoing instrument, and acknow(edged that bersins execuled the same, of hlslher own tree 
wiI and for he purposes set codA. 

MeL wlnftrtotlon C tiolary 
oa. wN,w\t& 

ausesad 
S m. May a. 

No PubJ th Oflen county 

Page Sot 7 Assignment of hivenlion 
ProvisonaI Apptioaton 
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Patent  

3 haV Horns Dale Jeff 
tJO 

ACKNOWLEDGMENT 

Shield __________ 

Gourilyot 

on" !{( day Cii JCiUtt{flr 2(V5, Jeffrey Marshali Horns personalbi 
appeared before me, ltown by me to be tie same person described In and who exocuted 
Me foregoing iinstrument, and acknowledged that he(sha executed the nile, 01 iis1Ier own 
free will and for the purposes set forth. 

June A. Wr*eTbO%lr 
JoIry Public, State 01 NeW Y0,I( 

No. 0iW16023921 
Crcn 

CommSi0n Expires May a 

1c2P) it __ _____ 
Adam Jo* 

___ 
Date 

ACKNOWLEDGMENT 

Starts of 
U: 

Counw of .fla1M 

On The it %k- dy ol No ’3 2005, Adam Joseph lupor pers0iay appeared 
before me. knin by me to be the same peton described In add who executed the 
foregoing Instrument, wd acknoMed9ed that he/the executed the same, of his/her own free 
will and for the purposes set forth. 

NnqPude 
4 

Com!ThsSJOfl UXPJ(OS ri 

----------------------------------------------------------------

ewApp.Pnt.Cci -  lea Fel,Pspe 6 QI 7 Assignment of Invention 
ProAsiona) Appcation 
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Docket No: AM102034 LI 

Patent 
a 

Josi James ?uCautey III Date 

AQKN0VVl-EDGMFNT 

State 
as

 

County 01 

Came 111ecal Je.I,.JI,J 2001 Joseph James McCauley (ft personally 
appeared before me, kncwrn by me to be The at peison desoribed In and who executed 
the foregoing instrument, and acknowledged that tieihe executed the same, of his/her own 
free wait and for lie purposes set forth. 

afire A Winterhonom 
Notary Pub - ww 

S 
inWaryPul 

----------------------------------------------------------------------

t P 
Maui P. Michaud Date 

ACKNICAVILIEDGMENT 

State of  
as 

County at C1 Jk 

Came day of AJW’n ku 2005. Adam P. Michaud personally appeared 
belore al motion by me to be his same person described in and who executed the 
foregoing Instrument, and acknowledged that he/she executed the same, of his/her own free 

5 \lfl and forte purposes set forth. 

Julie A- Wintorboltom 
Notary PUWN Stse of New Yo& 

No, CiWl2I 
QualItied �rl Clinton Cou 

Commission api:e May 2, :  
Notary PuDlic  

Assi1n,entNerProisio.do1 - aw was Page lot 7 Assignment of Invention 
Provisional Application 
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TIGFCYCUNE AND METHODS OF PREPARING 9-NITROMINOCYCLINE 

This application claims benefit of U.S. Provisional Application No. 

60/685,291, filed May 27, 2005, the contents of which are incorporated herein by 

referertot 

[001] Disclosed herein are methods of preparing at least one compound 

of formula I, 

V 

H] N - 

or a pharmaceutically acceptable salt thereof, 

40 wherein Ri and Ra are each independently chosen from hydrogen, straight 

and branched chain (C1-C)alkyl, and cyoa1Il, Or R1 and R2, together with N, 

form a heterocycle; R Is �NR3R4, where Fla and R4 are each Independently chosen 

from hydrogen, and straight and branched chain (C,-C4aikyl; and n ranges from 

14. 

[002] ’none embodiment, Rils hydrogen, A2 is t-butyl, Ris �NR3R4 

where R is methyl and E14 is methyl, and n is 1, for exmuipie, tlgecycline. 

� Tlgecyclke, (9- bu c(amido)-mnoccne, ThA-MNO), 

(4S,4a5,5aR,12a5)4[2-(tertbulylamino)acelanido]-4,7-bi$dimethylamino)-
� 1,4,4a,5,5a,6,1 1,12a-octahydro-3,1O,1212g-tetrahydro,’-1,11-dioxo-2-

naphthacenecathoxa,nlde, where Ri is hydrogen, R2 is t-butyl, As is methyl, R4 Is 

S methyl, and ri is 1. Tigecycline is a glycylcycline antibiotic and an analog of the 

semisynthetic tetracycline, minocycline. Tigecycline is a 9-t-1butylglycylamido 

� derivatIve of minocycline, as shown in the structure below: 

/L1NH. 
OH 0 

Tigecyc line 
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[003] flgecycline was developed in response to the worldwide threat at 

enecgkg resistance to antbocS. flgeccIIne has expanded broad-spectrum 

antibacterial activity both in vitro and in vivo. Glycylcycllne antibiotics, like 

tetracycline antibiotics, act by Inhibiting protein translation in bacteria. 

[004] Tlgecycline Is  known antibiotic In the tetracycline family and a 

chemical analog at minocycline. It may be used as a treatment against drug-

resistant bactefla, and It has been shown to work where other anjiblotSos have 

failed. For example, it is active against methfllin-resistant Staphylococcus 

autetis, penicillin-resistant Streptococcus pneumoniae, vancomycin-resistant 

enterococci (D.J. Beidenbach at. al., Diagnostic Microbiology and Infectious 

Disease 40:173-177(2001); H.W. Boucher at. al., Antimicrobial Agents & 

Chemotherapy 44:2225-2229(2000); P.A. Bradford Olin. Microblol. Ilewslett. 

S 
28:183-168(2004); D. MilatoAc at. al. Antimicrob. Agents Chemother, 47:400-

404(2003); R. Patel at. al., Diagnostic Microbiology and Infectious Disease 

38:177-179 (2000); P.J. Petersen at. al., Antimicrob. Agents Chemother. 46:2595-

2601 (2002); and P.J. Peterson at. al. Antimicrob. Agents Chemother, 43:738.-

744(1999), and against organisms carrying either of the two major farms of 

tetracycline resistance: oftiux and ribosomal protection (C. BetrIu at al, 

Antimicrob. Agents Chemother. 48:323-325 {2004); T. Ilirata 6k, al. Antimcrob. 

Agents Chemother. 48:2179-2184(2004); and P..). Petersen at. al., Antimicrob. 

Agents Chemother. 42:738-744(1999). 

(005) Tigecycllne maybe used in the treatment of many bacterial 

Infections, such as complicated Intra-abdominal infections (clAl), complicated skil, 

to and 

skin structure Intections (cSSSI), Community Acquired Pneumcnya (CAP), 

and Hospital Acquired Pneumonia (HAP) indications, which may be caused by 

gram- negative and gram-positive pathogens, anaerobes, and both methiclilin- - 

susceptible and methicillin-reslatant strains of Staphylococcus aureus (MSSA and 

MR$A). Additionally, tigecycline may be used to treat or control bacterial 

infeetlons in warn-blooded aniials caused by bacteria having the TetM and TetiK 

resistant determinants. Also, tigecycline may be used to treat bone and joint 

Infections, catheter-related Neutropenia, obstetrics and gynecological infections, 
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or to treat other resistant pathogens, such as VRE, ESL, enterics, rapid growing 

niyoobacteria, and the like. 

jOOGI Tgetycne sul%ers some disadvantages in malt may degrade by 

epimerizatlon. Epimerization is a known degradation pathway in tetracyclines 

generally, although. the rate of degradation may vary depending upon the 

tetracycline. Comparatively, the epimerizatlon rate of tigecycline may be fast, 

even for example, under mildly acidic conditions and/or at mildly elevated 

temperatures. The tetracycline literature reports several methods scientls$ have 

used to try and minimize spinner formation in tetracyclines. In some methods, the 

formation of calcium, magnesium, zinc or aluminum metal salts with tetracyclines 

limit spinner formation when done at basic pHs In non-aqueous solutions. 

(Gordon, P.N, Stephens Jr,C.R., Nosewodhy, M. M., teare, F.W., U.K. Patent 

S 
No. 901107). In other methods, (Tobkes, U.S. Patent No. 4038315) the 

formation of a metal complex a performed at acidic pH and a stable solid form of 

the drug is subsequently prepared. 

[007] Tigecycllne differs structurally from its spinner in only one respect. 

AAO 

[008] In tigecycline, the N-dimethyl group at the 4 carbon Is cis to the 

S adacent hydrogen as shown above in fotrnta I, whereas in the epimer (i.e., the 

C4-epinier), formula It, they are trans to one another in the manner indicated. 

Although the tigecycline spinner is believed to be non-toxic under certain 

conditions it may lack the anti-bacterial efficacy of Ogecycline and may, therefore, 

be an undesirable degradation product. Moreover, the amount of epimerizatlon 

can be magnilied when WMInasizing tigecycline in.a large sose. 

[009] Other methods for reducing epirner formation Include maintaining 

p115 of greater than about 6.0 during processing; avoiding contact with conjugates 
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of weak acids such as formates acetates, phosphates, or boronates; and avoiding 

contact with moisture including water-based solutions. With regard to moisture 

protection, Noseworthy and Spiegel (U.S. Patent No. 3,026,248) and Nash and 

l-aeger, (U.S. Patent No. 3,219,529) have proposed formulating tetracycline 

analogs in non-aqueous vehicles to improve drug stability. However, most of the 

vehicles included In these disclosures are more appropriate for topical than 

parenteral use. Tetracycline epimerization is also known to be temperature 

dependent so production and storage of tetracyclines at low temperatures can 

also reduce the rate of epimer formation (Yuen, PH., Sokoloski, T.D., J. Phan. 

Sd. 66: 1648.1650,1977; Pawelozyk, E., Matlak, B. Pol. J. Pharmacol. Pharm. 34: 

409-421,1982). Several of these methods have been attempted with tigecycline 

but apparently none have succeeded in reducing both epimer formation and 

oxidative degradation while not Introducing additional degradants. Metal 

Scomplexation, for example, was found to have lithe affect on either epimer 

formation or degradation generally at basic pH. 

[010] Although the use of phosphate, acetate, and citrate buffers Improve 

solution state stability, they seem to accelerate degradation of tigecycline in the 

lyophllized state. Even without a buff er, however, eplmerization is a more serious 

problem with tigecycline than with other tetracyclines such as minocyclino. 

[011] In addition to the Crepimer, other impurities include oxidation by,  

products. Some of these by-products are obtained by oxidation of the D ring of 

the molecule, which is an aminophenol. Compounds of formula 3 (see Scheme I 

below) can be readily oxidized at the C-il and C-1 2a positions. Isolation Of 

compounds of formula 3 by precipitation with a non-solvent can have the problem 

S that oxidation by-products and metal salts coprecipitate with the product resulting 

in very low purifies. The oxidation and degradation of the nucleus of compounds 

of formula Scan be more pronounced under basic reaction conditions and more 

so on large-scale operations since processing times ate typically longer and the 

compounds are in contact with the base for a longer time. 

[0121 Moreover, degradation products may be obtained during each of 

the different synthetic steps of a scheme, and separating the required compound 

from these degradation products can be tedious. For example, conventional 
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purification techniques, such as chromatography on sitica gel or preparative I-IPLC 

cannot be used to purity these compounds easily because of their chelating 

properties. Although some tetracyclines have been purified by partition 

chromatography using columns made of diatomaceous earth impregnated with 

buttered staflonary phases containing sequestering agents tike  EDTA, these 

techniques can suffer from very low resolution, reproducibility and capacity. 

These disadvantages may hamper a large-scale synthesis. HPLC has also been 

used for purification, but adequate resolution of the various components on the 

HPLC columns requires the presence of ion-pairing agents in the mobile phase 

Separating the final product from the eequestertng and lon-pa1rng agents  In the 

mobile phase can be difficult. 

[013] While on a small-scale the Impure ocmpounds obtained by 

S 
precipitation may be purified by preparative reverse-phase HPLC, purification by 

reverse phase liquid chromatography can be inefficient and expensWe when 

dealing with kilogram quantities of material. 

[014] Accordingly, there remains a need to obtain the at least one 

compound of formula 1 in a more purified form than previously achieved. There 

also remains a need for new syntheses to minimize the use at chromatography for 

purification. 

[015] Disclosed herein are methods for producing tetracyclines, such as 

tigecycline, as genehcaliy mustrated In Scheme I bethw. 

go 



tiT 
WO 3006/130501 pcTms2006112e40 

c 

CH 

CH 

bMOIt 

H] --if 

SScheme t 

[016] Ri and P!2 are each independently chosen from hydrogen, straight 

and branched chain (Ci-Ce)aIkyl, and cycloàlkyl, or Ph and fla, together with N 

form a heterocycle; and R is �NR3R4, where Fla and R4 are each independently 

chosen trom hydrogen, and straight and branched chain (01-04)alkyl; and n 

� ranges from 14. 

[017). The compound 01 formula 2 is also known as a minocycline or 

minocycline derivative. Reaction of the compound of formula .2 with at least one 

nitrating agent results in a -NOz subefituent to form the compound at formula S. 

The -NO2 substituent in formula 3 can be subsequently reduced to an amino, such 

as by hydrogenation, to lomi the compound of formula 4. Finally, acylation of the 

S 
compound of formula 4 generates the compound of formula I 

(01 81 Disclosed heroin are methods for performing reactions to produce 

the compound formula 1 � e.g., nitration, reduction, and acyiatlon reactions. Also 

disclosed are methods for purifying the compound formula I 

� 1019) The methods disclosed heroin canton the desired product while 

reducing the amount of at least one Impurity present In The final product, such as 

spinier formation, the presence of starting reagents, and oxidation by-products. 

Such reduction in Impurities can be achieved during at least one stage of the 

synthesis, I.e., during any one of the nitration, reduction, and acation reactions. 
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The methods disclosed herein can also facilitate large scale synthesis with 

suitable purifies of the final products. 

DRAWINGS 

10201 P0.1 depicts an exemplaty scheme for preparing tIgecvcIne. 

[0?1] FIG. 2 depicts an exemplary scheme for preparing tigecycline. 

[0221 PIG. 3 depicts an exemplary scheme for preparing tigecycilne. 

DEFINITIONS 

1023] It should be noted that, as used In this specification and the 

appended claims, the singular forms "a,’ "an,’ and ihe" Include plural referents 

unless the content clearly dictates otherwise. thus, for example; reference 10 a 

composition containing a compound" includes a mixture of two or more 

compounds. It should also be noted that the term ’Or Is generally employed In Its 

sense including andtor unless the content clearly dictates otherwise. 

[024] TigecyclIne" as used herein includes tigecycline in free base form 

and salt forms, such as any pharmaceutically acceptable salt, enanhiomers, and 

spacers. Tlgecycline, as used herein, may be formulated according to methods 

known in the an. 

[025] Compound" as used herein refers to a neutral compound (e.g. a 

free base), and salt forms thereof (such as pharmaceutically acceptable salts). 

The compound can exist In anhydrous form, or as a hydrate, or as a solvate. The 

compound may be present as storeoisorners (e.g., enanliomers and 

� diastereoniers), and can be Isolated as enanuomers racemic mixtures, 

dastereomers, and vnb&res thrnect The compound in solid form can exist In 

various crystalline and amorphous forms. 

026] "Pharmaceutically acceptable* as used herein to refer to those 

compounds, materials, compositions, and/or dosage forms which are, within the 

scope of sound medical judgment, suitable for use in contact with the tissues of 

patients without excessive toxicity, irritation, allergic response, or other problem or 

complication commensurate with a reasonable risk/benefit ratio. 
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[027] "CycIoafll" as used herein refers to a saturated carbocyclic ring 

system having 3 to 6 ring mentors. 

[028] "Heterocycle" as used herein refers to a monacyotic heterocycle 

group containing at least one nitrogen ring member and having 3 to 6 ring 

members in each ring wherein each ring is saturated and not otherwise 

substituted. 

NITRATION . 

1029] One embodiment discloses a method at preparIng at least one 

compound of formula 1, 

OH 
40 R1 (Cag?HN4

 

or a pharmaceutically acceptable salt thereof, 

wherein Ri and P2 are each independently chosen from hydrogen, straight 

and branched chain (Ci-00)alkyl, and cycloaliwl, or R1 and H2, together with N, 

Ionn a helerocyote; R is �NR3R4, where B3 and R. are each ndependentty chosen 

from hydrogen, and straight and branched chain (Ci-C4alIqil; and r, ranges from 

1-4. 

[030] One embodiment discloses a nitration reaction where the product 

of the nitration is not isolated. Accordingly, in one embodiment, the method 

comprises: 

(a) reacting at least one nitrating agent with at least one compound of 

formula 2, 

a OH 

- °0 OHO 

2 
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or a saft thereof, to produce a reaction mixture comprising an Intermediate; 

and 

(b) further reacting the intermediate to jomi the at least one compound 

of formula 1. 

[031] In one embodiment, the intermediate isnot isolated from the 

reaction mixture. 

[0321 The at least one compound of formula 2 can be provided as aims, 

base or as a salt. in one embodiment, the at least one compound of formula 2 is 

a salt ’Saltsff as used herein may be prepared In sItu or separately by reading a 

tree base With S suitable acid, Exemplary salts indude, but are not limited 10, 

hydrochloride, hydrobromide, hydroiodde, phosphoric, nitric, suWurlo, acetic, 

bertzolc, citric, cystein, fumarc, glycolic, malelo, succinic, tartaric, sulfate, and 

, chloobenzensultonate salts. In another embodiment The salt can be chosen tram 

akyIsulfonIo and arylsullonic salts. In one embodiment the alienist one 

compound of formula 2s provided as a hydrochloride salt, or as a sulfate salt. 

038) Nit,ating spent’ as used herein refers to a reagent that can add a 

-NO2 substituentlo a compound, or transform an existing substituent to an -NO2 

substituent. £emplary nitrating reagents include nitric acid and nitrate salts, such 

as alkali metal salts, e.g., KNO3. Where the nitrating agent is a nitric acid, the 

nitric add can have a concentration of at least 80%, such as a concentration of 

85% 88%, 90%, gth, 99%, or even 100%. 

0341 The nitrating agent can react with the at least one, compound of - 

formula 2 In any solvent deemed suitable by one of ordinary skill in the an. In one 

embodiment, the reaction is performed in the presence of sulfuric acid and/or 

go sulfate salts. In one embodiment, the sulfuric acid used is concentrated sulfuric 

acid, e.g., a concentration of at least 50%. 60%, 70% 80%, 85%, 90%, or at least 

95%. 

[035] In one embodiment, the at least one nitrating agent Is provided in a 

molar excess relative to the at least one compound of formula 2. Suitable molar 

excesses can be determined by one of ordinary skill in the art and can include, but 

are not limited to, values such as at least 1.05, e.g., a molar excess ranging from 

1.05 to 1,75 equivalents, such as a molar excess ranging from 1.05 to 1.5, or from 
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1.05 to 1.25, or from 1.05 to i.1 equivalents. In another embodiment, the molar 

excess Is 1.05, 1 .1, i .2, 1.3, or 1.4 equivalents. 

[036] In one embodiment, the at least one nitrating agent Is reacted with 

the at least one compound of formula 2 by adding the at least one nitrating agent 

over a period of time. One of ordinary skill In the art can determine a time period 

over which the total amount of nitrating agent is added to optirnie the reaction 

conditions. For example, the addition of nitration reagent can be monitored by, for 

example HPLC, to control the amount of the at least one nitrating agent used. In 

- one embodiment, the total amount of the at least one nitrating agent is added over 

a period of time of at least 1 Ii, such as a period of time of at least 2 h, at least 3 h, 

at least 5 hat least 10 Ii, at least 24 h, or a period of time ranging from 1 h to 1 

week, ranging from 1 In to 48 In, ranging from 1 h to 24 In, or ranging from 1 h to 12 

h. 

1037] The at least one nitrating agent can be added continuously. 

[038] in one embodiment, the nitrating agent can be reacted with the at 

least one compound of formula 2 at a temperature ranging from 0 to 25°C, such 

as a temperature ranging from 5 to 15t, from 5 to lot, or from 10 to 15t. 

[039] An ’intermediate" as used herein refers to a compound that is 

formed as an intermediate product between the starting material and the final 

product. in one embodiment, the intermediate is a product of the nitration of at 

least one compound of formula 2. For example, the intermediate can be at least 

one compound of formula 3 or a salt 
thereof,..

 6H 

o 

NH] 

- � 

[040] The intermediate can exist as a free base or as a salt, such as any 

of the salts disclosed herein. In one embodiment, the intermediate is a sulfate 

salt. 

[041] In one embodiment, the intermediate Is not isolated from the 

reaction mixture. "Reaction mixture" as used herein refers to a solution or slurry 

10 
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comprising at least one product of a chemical reaction between reagents, as well 

as by-products, e.g., impurities (including compounds with undesired 

stereochemistries), solvents, and any remaining reagents, such as starting 

materials. In one embodiment the Intermediate is the product of the nitration and 

Is present in the reaction mixture, which can also contain starting reagents (such 

as the nitrating agent and/or at least one compound of formula 2), by-products 

(such as the Ceplmer of either formula 2 or formula 3). In one embodiment, the 

reaction mixture Is a slurry, where a slurry can be a composition comprising at 

least one solid and at least one liquid (such as water, acid, or a solvent), e.g., a 

suspension or a dispersion of solids. - 

[042] In one embodiment, the nitration reaction produces the 

intermediate while generating a low amount of the corresponding 04-epimer. For 

% example, where the intermediate is the at least one compound of formula 3, the 

nitration results In the formation of G4-epimer of formula 3 In an amount less than 

10%, as determined by high performance liquid chromatography (HPLC). In 

another embodiment, the C4-epirner Is present In an amount less Than 5%, less 

than 3%, less than 2%, less than 1%, or less than 0.5%. 

[043] HPLC parameters for each step, i.e., nitration, reduction, and 

acylation, are provided In the Examples section. 

[044] In one embodiment, the nitration Is performed such that the amount 

of starting material, e.g., the at least one compound of formula 2, Is low. In one 

embodiment, the at least one compound of formula 2 is present in the nitration 

product in an amount less than 10%, as determined by HPLC, or less than 5%, 

a 

less than 3%, less than 2%, less than 1%, or less than 0.5%. 

[045] In one embodiment, the nitration can be performed in a large scale. 

In one embodiment, large scale" refers to the use of at least 1 gram of the 

compound according to formula 2, such as the use of at least 2 grams, at least 5 

grams, at least 10 grams, at least 25 gram, at least 50 grams, at least 100 grams, 

at least 500 g, at least 1kg, at least 5kg, at least 10 kg, at least 25 kg, at least 50 

kg, or at least 100 kg. 

[046] In one embodiment, the reducing forms at least one compound of 

formula 4, 
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or   salt thereof.  

[0471 In one embodiment, the lurthei ,eacMng in (b) comprises reducing 

the Intermediate. In another embothment, the method further compYises ecylating 

the reduced intermediate. . 

10483 Another embodiment disclosed herein is a method of preparing at 

east one compound of formula 1, - 

0 OH 
112? H2 

or a pharmaceutically acceptable salt thereof, 

wherein Ri is hydrogen, R2 Is t-butyl, Re --NP3B4 where Bs is methyl and 

Rds rnethiI and n Is 1, 

comprising 

(a) reacting at least one nitrating agent with at least one compound of 

formula 2, 

n 
OH - 

OH OH  

2 

M a salt thereof, to produce a reac1on mixture comprising an Intermediate; 

and 

(b) further reacting the intermediate to form the at least one compound 

of formula 1, 

12 
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t0493 In one embodiment, the Intermediate is not isolàtod from the 

reaction mixture. 

[050] In one embodiment, the at least one compound of formula Is 

Ilgecyclirie. 

[051] Another embodiment disclosed herein Is a method of preparing at 

east one compound of formula I 

� N,’ 

OH 0 OM

or a pharmaceutically acceptable saltthereof, 

wherein P, and B2 are each Independently chosen from hydrogen, straight 

and branched chain (C,-C6)ailql, and cycIoallqfl, or Ri and R2, together with N, 

form a heterocycle; P Is �NR3R4, where B8 and Rs are each independently chosen 

from hydrogen, and straight and branched chain (C,.C4aIkyl; and n ranges horn 

1-4, 

comprising: 

(a) reacting at least one nitrating agent with at least one compound of 

formula 2, 

an 

2 

or a salt thereof, to produce a slurry; and 

(b) further reacting the slurry to form the at (east one Compound of 

formula 1. 

1052] In one embodiment, Ri is hydrogen, B2 is l-butyl, fl is �NRaR4 

where p8 is methyl and R4 is methyl, and n is 1. In another embodiment, the at 

least one compound of formula i is tIgeoc(%ne. - 

13 
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t0533 Another embodiment disclosed herein Is a method of preparing at 

roast one compound of formula 3 or a salt thereof, 

wherein PIe -MRThP., where Be and 1% are each independently chosen 

from hydrogen, and straight and branched chain (C1.C4aikyt 

conprielng 

reacting at least one nitrating agent with at least one compound at formula 

2 or a salt thereof, 

* 

wherein the reacting Is performed at a temperature ranging from S to 15°C. 

c0541 Another embodiment disclosed heroin Is a method of preparing 

least one compound of formula 1, 

ON 

or a pharmaceutically acceptable salt thereof, 

wherein Ri and Re are each Independently chosen from hydrogen, straight 

and branched chain (Ci-Ce)aikyl and cycloalkyl or Pi and Ra together with N. 

form a heterocyde; Ps �N%4, where As and Ft4 are each independently chosen 

from hydrogen, and straight and branched chain (CvC4alkyi; and n ranges from 

1-4, 

comprising: 

14 
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(a) reacting at least one nitrating agent vth at leastone compound of 

formula 2 or a salt thereof 10 produce a reaction mixture comprising an 

Intermediate; and 

IN 

QM 0 

(b) further reacting the Intermediate to Ion,, The at least one compound 

of formula 1 

wherein the reacting In (a) is performed at a temperature ranging from 5 to 

15cc. 

[0551 In one embodiment, Ri is hydrogen, R2 Is t.butvl, 1% is meth(, A4 

lsmethy, and nis1. 

RED UC110N 

[0561 One embodiment discoses a method of prepanng at east one 

compound of formula 4, - 

aa 

or a salt thereof, 

Swherein fl = �NR3I%, where P3 and R4 are each independently chosen 

from hydrogen, and straight and branched chair, (CvC4aftcyt, 

oompæsWg: 

combining at least one reducing agent with a reaction rnlxtwe, such as a 

reaction mixture slurry, comprising an Intermediate prepared from a reaction 

between at least one nitrating agent and at least one compound of formula 2, 

15 
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or a salt Thereof. 

[057] In one wnbodiment, the method describes a one-pof pmcess, 

where the nitration and reduction steps are pe,lomied without isolating the 

products of the nitration from the nitration reaction mixture 

(0501 In one embodiment, R le hydrogen, H2 et-butyl, 1% is methyl, .Rs 

methyl, and n is 1. 

(059] ’Reducing agent as used herein refexs to a chemical agent that 

adds hydrogen to a compound. Inone embodiment, a reducing agent Is 

hydrogen. The reduction can be performed under a hydrogen atmosphere at a 

suitable pressure as determined by one of ordinary skill in the arL [none 

embodiment, the hydrogen is provided ala pressure ranging from 1 to 75 psi, 

such as a pressure ranging from I to 50 psi, or a pressure ranging from I to 40 

psi. 

[0603 In another embodiment, the reducing agent is provided In the 

presence of at least one catalyst. Exemplary catalysts include, but are not linked 

to, rare earth metal oxides, Group VIII metal-containing catalysts, and salts Of 

Group VIII metal-corilafling catalyst. An example of a Group VIII metal-oontaining 

catalyst is palladium, such as palladium on carbon. 

� 10611 where the catalysts palladium on carbon, in one embodiment the 

catalyst is present in an amount ranging from 0.1 parts to I part, relative to the 

amount of the at least one compound of formula 2 present prior to the reaction 

th the at ioast one nitfating agent. 

[062) [none embodiment, the intermediate Is at least one compound of 

formula S. In one embodiment, in the compound at formula 3, Bj is hydrogen, B2 

let-butyl, 1% is methyl, R4 is methyl, and n is 1. 

� [083] One of ordinary skill in the an can determine a suitable solvent for 

the reduction reaction. In one embodiment, prior to the combining, e.g., prior to 

16 
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the reduction, the reaction mixture is combined with a solvent compiising at least 

one (Ci-Os) acopol. The at least one (C1 -C3) alcohł can be chosen, for example, 

trorri methanol and ethanol. - 

0643 One of ordinary skill In the an can determine a suitable temperature 

for the reduction reaction. In one embodiment, the combining, e.g., the reduction, 

is performed at a temperature ranging from 0°C to Sot, such as a temperature 

ranging from 20°C to 40°C, or a temperature ranging from 260C to 28°C. - 

(0651 In one embodiment after the combining, e.g., after the reduction, the 

resulting reaction mixture is added to or combined with a soheni system 

comprising a (CrC8) branched chain alcohol and a (CI -0a) hydrocarbon, In one 

embodiment, the (C -CJ branched àhaln alcohols  isapropanot. In one 

embodknent, the (CI-Ca) hydrocarbon Is chosen Iron hexane, heptane, and 

S.octane 
. tOSS) In one embodiment, after the combining, e.g., alter the reduction, the 

resulling reaction mixtures added to the solvent system at a temperature ranging 

from 0C to 50°C, such as a temperature ranging from Ot to 1 
crc, - 

10673 In one embodiment, the method further comprises isolating the at 

east one compound of formula 4 as a solid, or as a solid composition. In one 

embodiment, the at least one compound of formula 4 Is precipitated or isolated as 

a salt, such as any of the salts described herein. 

L0681 In one embodiment, the solid composition comprises a C4-eplmer of 

formula 4 in an amount less than 10% as determined by high pesformance liquid 

chromatography. In another embodiment, the 04’eplmer Is present in an amount 

ID less than 5%, less than 3%, less than 2%, Jess than 1%, or less than 0.5% 

069] In one embodiment, the solid composition comprises the at least one 

compound of formula 2 In an amount less than 2%, such as an amount less than 

1%, or less than 0.50/6, as determined DY high performance liquid chromatography. 

10701 ’none embodiment, the reduction can be performed In a large scale. 

In one embodiment, "large scale" refers to the use of at least 1 gram of The 

compound seconding to lormu4a 2, such as the use of at least 2 grams, at least 5 

grams, at least 10 grams, at least 25 gram, at least 50 grams, at least lOG grams, 

17 
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at 
east 500 g, at least 1 kg, atleast5 kg, at least 10 kg at teastaS kg, at least 50 

kg,orst
 "at loOkg. 

O73 Poiothet embediment thsc*osed here a method o prepmng th 

least one compound o  formula 1 

OH

 

or a pharmaceutically acceptable salt thereof, - 
wherein 

Ri and fl2 are each independently chosen from hydrogen, 51,8191,1 

and branched chain (C,.C)aIkyl, and cycIoallwl, or Ph and fl2, together wIth N, 

form 
a heterocycle; File �N1…R4, where fl% and F14 are each Independently chosen 

torn hydrogen, and straight and branched chain (C1C4alkyI; and n rangos horn 

1-4, - 

comprising: 

(a) combining at least one reducing agent with a reaction mixture, such 
as a reaction mixture slurry, comprising an Intermediate prepared from a reaction 

between at least one nitrating agent and at least one compound of formula 2 

N
 

OH  II 
0,16 ° 

� 
2 

ova salt thereof, to form a second intermed$a%e; and 

tb) ¶urlher reacting the second Intermediate In the reaction mixture to 

prepare the at least one compound of formula 1. 

[0721 In one embodiment, R1 is hydrogen, JR2 Is t-butyl Rs is methyl, R4 

Is methyl, and n Is 1. 

[073] In one embodiment, the Intermediate Is at least one compound of 

formula 3 or salt thereof, and the second intermediate is at least one compound of 

formula 4 

18 
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or a salt thereof. 

10741 In one embodiment, the hardier reacting in (b) comprises ay(atng. 

the second Intermediate. In one embodiment, prior to The acylating, The second 

Intermediate can be precipitated or isolated as a salt. 

10751 Another embodiment disclosed herein is a method of preparing at 

least one compound of formula 4 or a salt thereof, 

on 
on a 

wherein H = �NR3R4,  where As and H4 are each independently chosen 

from hydrogen, and straight and branched chain (01-C4)alkyl, 

comprising: 

reducing an intermediate of formula S ore salt thereof, 

02N 
)WHO 

NK2
 

(076] In one embodiment the internedjate of formula 3 may be present 

in a reaction mixture slurry. 

[0771 In one embodiment, the reducing comprises combining at least one 

reducing agent with tF reaction mixture. 

10781 Another embodiment disolosed herein Is a method of preparing at 

eas* one compound of formula 1, 

19 
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or a pharmaceutically acceptable salt thereof, 

wherein ft and R2 are each independently chosen from hydrogen, straight 

and branched chain (C-C6)aIl4i, and cycIoaI1, Or RI and Rs, together with N, 

form a heterocycle; R Is �NRB4, where Rs and R4 are each Independently chosen 

from hydrogen, and straight and branched chain (C,-C4)auofi; and nranges from 

1-4 

comprising: 

(a) reacting at least one nitrating agent with at least one compound Of 

*formula 2 or a salt thereof to prepare a reaction mbcture 

R 
08 

IM on 0 CM 0 

(b withoth isolating or precipitaiing any solids from the reaction mixture, 

combining at least One reducing agent with the reaction mixtue to prepare an 

Meifflediate; and 

(c) preparing the at least one compound of formula 1 from the 

Sintermediate. 

079) Another embodiment disclosed herein Is method of preparing at 

east one compound of formula 1, 

9 
0 

Oa :)NPIN 

or a pharmaceutically acceptable sa’t thereol, 

20 
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wherein Rj and P2 are each independently chosen from hydrogen straight 

and branched chain (01-C)alIqI, and cycloalkyl, or Fil and R,, together with N, 

ton a heterocycle; P Is �NR3R4, where Rc and P4 are each independently chosen 

from hydrogen, and straight and branched chain (CrC4alky; and n ranges trom 

1-4, 

comprising: 

(a) combining at least one Group VIII metal-containing catalyst In the 

presence at hydrogen wiTh a reaction mixture, such as a reaction mbture slurry, 

prepared from a reaction between at least one nitrating agent and at Wast one 

compound of formula 2 or  salt thereof, 

OH 

OR 

(060 In one embodiment, the at least one Group VIII metal-containing 

catalyst is present in an amount ranging from 0.1 parIs to 1 part reintive to the 

amount of the at least one compound 01 formula 2 present poor to the reaction 

with the at least one nitrating agent - 

10811 Another embodiment disclosed herein Is  composition comprising: 

at least one compound of formula 4, 

ii 

S H2N 

H5 

ora salt thereof, - - 

wherein R is �N1R3R4, where ft, and R4 are each Independently chosen 

from hydrogen, and straight and branched chain (Cl-04)alkyi, 

wherein a 04.eplmer of formula 4 Is present in an amount less than 10%, 

as determined by high performance Wid chromatography. 
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[082] Jn one embodilient, R Is hydrogwi, 1% is t-butyl,R3 is methyl, R4 

is methyl, and n Is 1, 

ACYLKTION 

[083] One embodiment of the present disclosure provides a method for 

preparing at least one compound of Formula 1: 

-o"
 

N Y- N H2 

Ri (CHR)t1 OH 0 OH 0 

or a pharmaceutically acceptable salt thereof, 

wherein A1 and 192 me each independently cliosen from hydrogen,. straight 

4 and branched chain (C-CaIIwl, and cyc(oallc$, such as (CrC)ccloalky(, or 

� and R, together with N  form a heterocycle, such as a 5-membered rfingj P is - 

� N%R4, where 136 and n4 are each independently chosen from hydrogen, and 

straight and branched (Gi-C4alll; and n ranges from 14, 

comprising reacting at least one compound of Formula 4: 

or a salt thereof, - 

49 with at leastone aminoacyl compound in a reaction medium. ]none 

� embodmoot, the reaction medium may be chosen Irom an aqueous medium, and 

at least one basic solvent In the absence of a reagent base. 

[084) In one embodIment, the method for preparing a compound of 

formula lisa method for preparing tigecycline: 
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TigØcycline 

or a pharmaceuticaUy acceptable salt thered. 

[0851 In one embodiment, variable n Is 1, Ri is hydrogen, Rz Is t-butyl, and 

Pa and Pare each methyl. In another embodiment, variable n is 1, Ph and �P2, 

together with N, forms a pyrrolidinyl group, and Its and Fl4 are each methyl The 

salt of the at least one compound of Formula 4 may be a halogenated salt, such 

as a hydrochloride salt. 

1086] The reaction medium may be a solvent chosen from a polar spastic 

solvent or mixture of solvents thereof. In one embodiment the polar aprotic 

Ssolvent Is chosen from acetorlitrile, 1 ,2-dlmethoxyethane, dimetyiy%acetarnlde, 

d,ethomamide, bexametvgphosphorarr4de, N d%,ethyethyenanea, N,-

dLmetjlpcopyleneurea, coeMlene eltride, N-mettclpyrro*diflofle, 

totrahydrofuran and mixtures thereof. In another embodiment, the polar aprotic 

solvent Is chosen from acetorlitrile, dimethylformamide, N,N-- 

dim ethyipro pyle rio urea, N - m ethylpyrro lid none, tetrahyd rofu ran, and mixtures 

thereol. The at least one basic solvent maybe a mixture of acetonitrile and N,N’- - 

dimethyipropyleneurea. In another embodiment, the at least one basic solvent 

� may be a mixture of water and N,N’-dirnethylpropyleneurea. In a further 

embodiment, the at least one basic solvent s $,N’&dimethylpropyleneurea. 

087 The reaction medium may be an &ueous medhsn. M a further 

40 embodiment, the at least one basic solvent in the absence of a base Is water In 

the absence of a base. In another embodiment, the reaction medium may be at 

east one basic solvent in the absence of a reagent base. A basic solvent is a 

solvent capable of accepting, either partially or fully, a proton. A reagent base 

refers to a base that is added at the start of the reaction, either concurrently or 

sequentially with the at least one compound of Formula 4 and the at toast one 

aninoacyl compound and is capable of accepting, either partial’ or fully, a proton. 

A reagent base also refers to a base that is added during the reaction. 
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fl 

1088) The at least one aminoacyl compound may be chosen from 

aminoacyl halides, aminoacyi anhydrides, and mixed amhloacyl anhydrides. In 

one embodiment, the arnirloacyt compound is is at least one amumacyi halide of 

Formula 6 - 

0 

(C82)n 

or a sah Thereof, - 

wherein Ri and R2 are each independently chosen from hydrogen, straight 

and branched chain (C1-C4alkyl, and cycloalkyl, or R1 and flz together with N 

form a heterocycle; n ranges from 1-4; and wherein Q Is a halogen thoson ¶vom 

mioride, bromide, thiodde, and iodide. 

� j0891 In a hunhor embodiment, C is Chloride. The salt of the compound of 

Formula 6 may be chosen from a halogenated salt Halogenated salt refers to 

any salt formed from interaction, with a halogen anion, such as a hydrochloride 

salt, a hydrobramide salt, and a hydroiocMc salt. In One embodiment, the 

hak,genated salt Is a hydrochloride saft. 

10901 - The at least one arninoapyl halide of Formula  may be obtained by 

a method comprising: 

A) reacting at least one ester of Formula 7: 
0 

ore salt thereof, 

with at east one amine, R,B2NH, to prepare at least one carbOIic acid, 

wherein Ri and P, are each independently chosen from hydrogen, straight 

and branched chain (C-C8)alkyl, and cycloallq’l, or Ri and P2 together with N, 

form a heterocycle; X is a halogen chosen from bromide, chloride fluoride and 

iodide; A is -ORe, whore Rs is chosen from straight or branched (C,-C)alkyl and 
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atylalkyl, such as aryl(01-06)alkyl, e.g., v4iere aryl is pheriyt n ranges from 1-4; 

and 

B) reacting the at least one carbo,4ic acid with at least one chlorinating 

agent to give at least one aminoacyl compound of Formula 6 or a sail thereof. 

0911 In one embodiment, R1 and 196 may each be t-butyl. In another 

embodiment, Bi and B2, together with N, may 1mm a heterocycle, such as 

pyrrolidine, and Fit may be aryial$, such as benzyi In another embodiment, I) is 

one. In a further embodiment, Xis bromide. 

[092] In another embodiment, the at least one ester of Formula lisa 

hydrochloride salt. An excess of amine R1R2NH compared to the ester of Formula 

7 may be present in the reaction to prepare at least one carboxylic acid. In one 

embodiment, the at least one chlorinating agent may be thionyi chloride. In 

another embodiment, the reaction of the at least one carboxylic acid with at least 

one chlorinating agent Includes addition of a catalytic amount of 

dimethy%ormam)de. An excess of chlorinating agent relative to the at least one 

carboxylic acid may be pieseni In the reaction to give at least one aminoacyl 

compound at Formula 6. When Bee anjlstkyl, the a,ylalkyl ol The at lent one 

compound of Formula 7 may be cleaved by hydrogenation after reaction with the 

at least one amine to give the at least One carboxylic acid. 

[093] The reaction of the at least one carboxylic acid with a chlorinating 

agent may be performed at a temperature ranging from 55 °O to 85 °C, such as 

from 80 CC to 85 °C, and further such as 55 0C. In one embodiment, an additional 

amount of chlorinating agent may be added to the reaction to effect completion, 

such as attaining a level of less than 4% carboxylic acid. Following reacting the 

to at least one carboxyflo acid with at least one chlorinating agent, the resulting 

suspension may be 1te,ed to remove safts, such as t-bffly)amlne hydrochloride 

salts. The eminoacyl halide of Formula 6 may be  lablided as MCI salt or treated 

with an inorganic acid, such as hydrochloric acid, to prepare an aminoacyl halide 

salt. 

[094] In another embodiment, the at least one aminoacyl halide of 

Formula 6 i obtained by a method comprising: 

reacting at least one carboxylic acid of Formula 8: 
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n OR 

8 

or a salt thereof, 

wherein H5 Is chosen from straight or branched (CI-06)allqI, and oranges 

from  to4,and 

with at least one chlorinating agent to give at least one aminoacyl hallde of 

Formula B or a salt thereol. 

� 1091 In another embodiment, the at least one carboxylic acid of Formula 8 

Is a halogenated salt, such as a hydrochloride salt. The time period for reading at 

east one compound of Formula   with at least one chlorinating agent may range 

S

 
from 1 to 50 hours, such as from 2 to 45 hours, and further such as 1 to 3 hours. 

The at least one carboxylic acid of Formula 8 may have, a particle size of lesi than 

150 microns, such as less than 110 microns and further such as ranging from 50 

¶0100 microns. A compound of Formula Shaving a given pafticle size may be 

anained by milling the compound. 

10961 Paneling at east one compound of Formula 4 with the at east one 

aminoacn compound may be conducted at a temperature ranging from Ut to 30 

t, such as tram 20 tC to 25 tQ, such as from 10 t toll °C, such as from 0 t 

to 6 t, and further such as from 2 t to 6 00, The time period for reaction may 

range from 1 hour to 24 hours, such as from 0.5 hours 104 hours, and frirlher 

such as from 2 hours to 8 hours- An excess of aminoacyl compound relate to 

The amount of a compound of Formula 4 may be used In the reaction In one 

embodiment, the excess may be 3 equivalents of aminoacyl compound to I 

equivalent of the at least one compound of Formula 4. In another embodiment, 

the rata of aqueous medium to the at least one compound of Formula 4 may be 

6:1 v/lw-or 5:1 volumes. In one embodiment the aminoaeyl compound Is added 

o or combined with a solution of the at least one compound at Formula 4 in an 

aqueous medium. 

1097j In one embodiment, where the reaction medium is an aqueous 

medium, the ph of the aqueous medium may be adjusted to a pH ranging from 4 
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10 9, such as from 5 to 7.5, such as from 6.3 to 67, such as from 7.0 to 7.5, 

further such as 65, and still further such as 72. Water may be added prior to 

adjusting the pr -f. Adjusting the pH may Involve addition of a base; Including but 

not limited to ammonium hydroxide. The concentration of ammonium hydroxide 

may range from 25% to 30%. In another embodiment, an add, such as 

hydrochloric acid, may be used to adjust the pH. The reaction medium during pH 

adjustment may be at a temperature ranging from -5 °C to 25 °C, such as from 

5°C to 8 t, and further such as from 0°C to 5°C. 

(098] Following adjustment of the pr -f, at least one organic solvent Or 

mixture of solvents may be added to the aqueous medium, in one embodiment, 

the at least one organic mixture of solvents may comprise methanol and 

methylene chloride. The concentration of methanol may range from 5% to 30%, 

S 
including but not limited to 20% and 30%. In another embodiment, the at least 

one organic solvent or mixture of solvents comprises tetrahydroJran. The 

temperature of the mixture may range from 15°C to 25°C. - 

1099] In one embodiment, the aqueous medium may be extracted with a 

mixture of at least one polar protic solvent and at least one polar aprotic solvent. 

In one embodiment, the at least one polar aprotic solvent comprises methylene 

chorlde and the al least one polar protic solvent comprises methanol. In another 

embodiment, the aqueous mediums extracted with at least one polar arotc 

solvent, such as methylene chlolde. The extraction may be conducted at a 

temperature ranging from -5 °C to 25 °C,  further such as from 0°C to 5 *C. In a 

further embodiment, the pt-i of the aqueous mediums adjusted to a range horn 

S7.0 to 7.5, such as 72, alter each extraction. The extraction process may be 

repeated, for example, up to 10 times. 

[01003 In one embodiment, the combined organic extracts may be treated 

with a diylng agent, such as sodium sulfate. The organic extracts may also be 

treated with charcoal, such as Norit CA-I. The solids are removed by filtration to 

give a solution. In one embodiment, the solution may be concentrated to afford 

the compound of Formula 1. 

[0101] The compound of Formula 1 obtained from the reaction may be 

crystallized in at least one organic solvent or mixture of solvents. In one 
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embodiment, the organic mixture of solvents comprises methanol and methylene 

cJ*rkle. Crystallization may, for example, occur at a teflwe,ature ranging from - 

15 OC to 155 °C, such as from 00 to 15 OC, and further such as from 2 t to 5°C. 

(01021 In another embodiment, following extraction, the resulting organic 

mixture of at least one polar protlo solvent and at least one polar aprotic solvent 

may be concentrated to give a slurry and filtered to give the at least One 

compound of Formula 1. Concentration and filtration may, for example, occur at 0 

°CtO5C. 

101033 A method for preparing a compound of Formula 1 may be pe,Ioimed 

using greater than S grams c% the amine 01 Formula 4, such as greater than 10 

grams, %ch as greater than 50 grams, such as greater than 100 Drama, such as 

greater than 500 grams, such as greater than 1 kilograms, and bather such as 

greater than 10 kltogranis. - 

0104) One embodiment discloses a compound prepared by any of the 

methods described herein, including but not lunhed to a compound of Formula I, a 

compound 0 Formula 4, a compound at Formula 6, a compound of Formula?, a 

� compound of Formula 8, and saltsthereol. Another ernbodfraent includes a 

� composition comprising a compound prepared by any of the methods described 

herein. The composition may larmer comprise a pharmaceutically acceptable 

carrier. 

tOl 051 Inone embodiment, the composlton may comprise at least one 

compound at Formula 1: 

ca 
aN F4c?2cNHI 

0110 jo 0 

Formula 1 

or a pharmaceutically acceptable salt thereof, - 

wherein as I fl1 and Ra, together with 14, tons a t-butyl group, and R 

and Ft4 are each methyl. In another embodiment, the composition may oompdse 

at least one compound at formula 1: 

EE 
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’1) 

P 
- OH 

RtNN MN 
-090 ON 0 

Formula 1 

or a pharmaceutically acceptable salt thereof, 

wherein R, and B2 are each Independently chosen from hydrogen, straight 

and branched chain kC,-Ce)aIkyl and cycloaflql, or Ri and B2, together with N, 

form a heterocycle; H Is -NRsR4, where fl3 and A4 are each independently chosen 

from hydrogen, and straight and branched (C1-G4aIkyl and n ranges from 14, 

and 

less than 0.5% of the 04 eplmer of the at least one compound of formula 

or a pharmaceutically acceptable salt thereof. 

5 (0106) In a further embodiment, the compositIon may comprise Tlgecyoflne: 

N 
on 

- . - 

Tigecyclino 

or a pharmaceutically acceptable salt thereof, and 

less than 0.5% of the C-4 epimer of Tigecycline ore pharmaceutically 

acceptable sail thereof-
[at C7

hereoL[0107
 In one embodiment, the compound of Formula 1 prepared by any of 

the methods described herein contains less than 10.0% Impurities as determined. 

� 
. by high performance liquid chromatography, such 5 less than 5% impurities 

such as less than 29/c Impurities, and further such as 1-1.4% impuritIes. In a 

further embodiment, the compound of Formula 1 contains a C4-eplmer In an 

amount less than 1.0% as determined by high performance liquid 

chromatography, such as less than 0.5% C4-eplmer, and further such as less than 

02% C4-epimer. In one embodiment, the compound of formula 1 contains loss 

that 1% minocycline as determined by high performance liquid chromatography, 

such as less than 06% minocyclifle. In another embodiment, the compound of 
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formula 1 contains less than 5% dichloromeihane, such as less than 2-3% 

diGhloromothane. 

- [01081 One embodiment of the disclosure includes a method for preparing 

at least one compound of Formula 1: 

R 

0 OH 

Formula I 

or a phatmaceullc&Iy acceptable salt thsreo%, 

wherein B, and B2 are each Independently chosen from hydrogen; straight 

and branched thain tC,-Co)alli1, and cycloalkyl, orB1 and H2, together with N, 

form a hetrnooyoe; B s �NB394, where R3 and B4 are each Independently chosen 

from hydrogen and straight and branched tC1-C4)aIl; and n ranges from 14, 

cmpMng 

A reacting at least one nitcat%ng agent With at seast one compound of 

Formula 2 

R 
- OH 

OH 
011 0w 0 

Formula 2 

or a salt thereof, 

�to prepare a reaction mixture slurry comprising at least one compound of 

Formula 3 

OH 

NH, - 

Formula 3 

or a salt thereof, 

D) combining at least one reducing agent with the reaction mixture slurry 

to prepare at least one compound of Formula 4, 
30 
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142N 
6 

Nog 

Formula 4 

or a salt thereof, and 

C) reac%ing The at least one compound of Formula 4 with at least one 

amhoacyn compound in a reaction medium chosen from an aqueous medium, and 

at least one basic solvent In the absence of a reagent base. - 

(0109 The compound of formula (prepared by this method maybe 

tigecyl ne. 

[01101 Another embodiment of the present disclosure includes a method for 

preparing at least one compound 01 Formula 1 

:N,0 H2HN 
-?:c 

- Formula  - 

or a pharmaceutically acceptable salt thereof, 

wherein Ph and R3 are each Independently chosen from hydrogen, straight 

and branched chain (C,-Ce)alkyl, and cycloalkyl, or ft and 92, together with N, 

forma heterocycle; R is �NP9R4, where Fb and R4 are each indeendent!y chosen 

from hydrogen, and straight and branched (01-C4aIlqd; and n ranges from 14, - 

comprising: -

A) carelairimil at least one reducing agent with a reaon motors slurry 

comprising at least one compound of Formula & 

- Oil 

VIN 
OH 0 HO 0 

Nil2 

Formula 3 

or a salt The,eoi, 

W prepare at least one compound of Formula 4 

Si 
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Hill 
or 

Formula 4 - 

or a sah thereof, and 

B) reacting the at letter one compound of Formula 4 with at leaust one 

aminoacyi compound in a reaction medium chosen from an aqueous medium, and 

at least one basic solvent In the absence at a reagent base. 

1011 11 In another embodiment, the compound of formula I prepared b the 

above method may be tigecyline. 

PURIFICATION 

[0112) One -embodiment of the present disclosure provides a method for 

purifying at least one compound of Formula 1: 

a 

0 

OH 

011 0 011 0 

Formula 1 

or a pharmacethica)iy acceptable salt thereof, 

whetein Hi and R2 are each independently chosen from hydrogen, straight -

and branched chain (Ci-CaflqI, and cycioa}iqi or B1 and %, together with N. 

form a heterocycle; B In �NRsf, where B2 and B4 are each Independently chosen 

� from hydrogen, and straight and branched (01-04)alkyl; and n ranges from 1-4 

comprising: 

A) oomb\ing the at least one compound of Formula 1 with at least one 

Polar aprotc solvent and at least one po1a potic solvent to give a first mixture, 

8) mixing the first mixture for at least one peciod of time such as from 15 

minutes to 2 hours at a temperature ranging from 00010.40 tend 

C) obtairing the at least one compound of Formula 1. 

(01 133 As used herein, the term obtaining" refers to Isolating a compound 

at a useful level of purity, including but not limited to levels of purity greater than 
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90%  95%,960/6,97%,98%, and 99%. The level oi purity may be determined by 

bAgh pressure liquid chtomoatography. 

101141 In one embodiment the method for purifying at least one compound 

of Formula I involves the steps of. 

A) combining the at least one compound of Formula I with at least one 

polar aprotlo solvent and at least one polar prolic solvent to give a first mIXIUrO, - 

B) mixing the first mixturefor a period of time at a temperature ranging 

from 3o°Cto4O°C, 

C) cooling the first mixture to a temperature ranging from 15°C to 25°C 

and allowing the mixture to stand without mixing for a second period of time, 

D) cooling the first mixture to a temperature ranging from 0°C to 6 °C and 

allowing the mixture to stand whout mixing for a third period of time, and 

� E) obtaining the at least one compound 01 Formula I 

oi is) Inone embodiment, the method may include at least one compound 

S Formula 1 wheat nis1,Riishydrogen,fl2isfbuM, and R3 and R4 are each 

methyl. Another embodiment includes at least one compound of Formula 1 

where n is 1, Fl, and Ra, together with N, forms  pyrrobdinyl group, and R3 and JR4 

are each methyl. The at least one compound of Formula 1 that is combined with 

the at least one polar aprotic solvent and the at least one polar probe solvent may 

be provided in a form chosen from a solid, a slurry, a suspension, and a solution. 

[0116] In one embodiment the at least one polar aprotic solvent may 

obosan from acetone, 1,2-dichloroethane, methyl acetate, nieliiyi ethyl ketone, 

methyl isobulyl ketone, methylene chloride, and ethyl acetate. In a further 

� embodiment, the at least one polar aprotlo solvent may be chosen from acetone 

and methylene chloride. In another embodiment, the at least one polar prolic 

solvent may be chosen from methanol, ethanol, isopropanol, andt.butariol. In a 

further embodiment, the at least one polar protic solvent may be methanol. 

(01 171 The combination o1 the at least one polar aprotic solvent and at least 

one polar protic solvent may IncK4e aceoie and methanol, MoTher embodiment 

provides a combInation of the at least one polar aprotic solvent, methylene 

chioilde, and the at least one polar frolic solvent, methanol. In a further 

embodiment, the combination of the at least one polar aromatic solvent and at least 
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one polar protic solvent may include methyl acetate and methanol. The 

compound of Formula 1 may, for example, be combined with equal volumes of the 

at least one polar aprotic solvent and the at least one polar protic solvent. 

- 

10 118] In one embodiment, the first mixture may, for example, be mixed for 

a first period of time ranging from 30 minutes 102 hours where the temperature 

ranges from 15°C to 25 °C, then for a second period of time ranging 1mm 30 

mirtes to 2 hours, where the temperature ranges from 0 t to 2 °C. In one 

embodiment, the first period of time and the second period of time are each I 

hour. In another embodiment, the method may comprise mixing the first mixture 

for at least one period of time ranging from 30 minutes to 2 hours at a temperature 

ranging from 15°C to 25 °C, then filtering the first mixture to obtain a wild. The 

method may further comprise combining the sod with at (east one polar eprotic 

S 
solvent and at (east one po(ar protic solvent, Such as at equal volumes, for a that 

peiod of time ranging from 30 minutes to 2 hours at a temperature ranging train 

15 C 1o25t, and flitering to obtain a second solid. In a further embodiment, 

these combining and filtering stops may be repeated two to fifteen times. 

[0119] The method for purifying a compound of Formula 1 may further 

comprise obtaining a solid from the first mixture, and combining the solid with at 

least one polar protic solvent and at least one polar aprotic solvent to obtain a 

second mixture. The second mixture may, for example, comprise methanol and 

methylene chloride in a ratio by vokime ranging from 15 to 1:15 

� methanol:rnethyisne chloride. (none embodiment, the second ntdure may be 

mixed at a temperature ranging from 30  to 38°C and then filtered to obtain a 

49 solution. In a further embodiment, the concentration of the polar protic solvent In 

� the solution may be reduced to a level below 501G, and the solution may be mixed, 

for example, at a temperature ranging from 0 PC to 6 °C, for a time period, for 

example, ranging from 30 minutes to 2 hours prior to filtering. 

[0120] In one embodiment, mixing the first mixture may occur during a 

period of time ranging from 10 to 20 minutes, such as 15 minutes. In one 

embodiment, cooling the first mixture to a temperature ranging horn 15 °0 to 25 

C and allowing the mixture to stand without mixing may occur during a second 

period of time ranging from 30 minutes to 3 hours, such as from 1 hour to 2 hours. 
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The first mixture may be further cooled to a temperature ranging from 0 °C to 6 9) 

and allowed to stand without mixing for a third period of time ranging from SO 

minutes to2hours, such asi flour. 

[01211 Obtaining the compound of Formula 1 may include filtering any 

mixture described herein through at least one filter selected from pyrogen 

reducing filters and clarifying filters. 

[0122] As disclosed herein, mixing may be carried out by using a 

mechanical mixing device, for instance, a stirrar or agitator. MIxing may also be 

� effected by solubility of the compound having Formula 1 in the solvent system. 

Increasing the temperature may Increase solubility. 

(0123 In one embodiment, when at least one compound ci Formula 1810 

be combined with at least one polar aprotlo solvent and at least one polar protic 

solvent, the at least one compound of Formula I may be used In the form of a 

pharmaceutically acceptable salt theeo1. Where at least one compound of 

Formula 1 Is obtained as the product of the method ol The Invention, the at least 

one compound of Formula I may be recovered In the form of a pharmaceutically 

acceptable salt thereof. - 

(0124 In another embodiment, where a compound of Formula 1 is obtained 

by the method according to the irNØn%on, the compound may be converted into a 

pharmaceutically acceptable salt thereof by addition of an acid. 

� 

101251 In one embodiment, the at least one compound of Formula I may be 

� (4S-(4o12ac)3-47-Bis(dlmethylamIno)-9-j(t-buty4arnlno)acetyi]arnino)-

I ,4,48,5,5a,Gj 1 ,12a-octahydro41O12,l2a4etrahydroxy-1 1 1-thoxo-2-

naphthacene.cathoxamide, such as pharmaceutically acceptable salts such as 

1101 salts. In another embodiment, the at least one compound of Formula 1 may 

be [4S-(4c12au)]-47-alsthmethylamIna)-9-[(pyrrolidInyi)acelJaminoJ-

1 4,4a5,Sa,6,1 1 ,12a-octahydro-3,1O,12,I2a4etrahydroxy-1 ,1 1-dloxo-2-

naphthacene-carboxamlde, such as pharmaceutically acceptable salts such as 

liClsafis. 

101261  method for purifying at least one compound of Formula 1 maybe 

a method for partying tIgecyciin& comprising: 
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A) oomblnng %lgeoyoflne wIth at least one polar aprotic solvent and at least 

one polar protic solvent to give a ¶irs% mixture, 

B) mixing the lrst mixture for at least one peilod of time, for example 

ranging from 15 minutes to 2 hours and at a tempeiatoie ranging from 0 C to 40 

C, and 

C) obtainingtigecyciine. 

[01271 The Ugecydilne that is combined with at least one polar apiotic 

solvent and at least one polar protic solvent may be provided in a torn chosen 

from a solid, a slurry, a suspension, and a solution In one embodiment, the 

tigecycline obtained from the method may contain less than to/  of the 0-4 epirner 

of tigecycllne or a pharmaceutically acceptable salt thereof as determine by high 

pressure liquid chromatography (HPLC). 

� [0128] The at least one compound of Formula I obtained from the method 

may contain less than 3.0% impuritIes as determined by HPLO, such as less than 

1.0% impurIties, such as less than 0.7% ImpuritIes. in another embodiment the at 

least one compound of Formula I may contain less than 2% of the C-4 sponsor of 

the compound of formula I or a pharmaceutically acceptable salt thereof, as 

delerrnhed by HPLC, such as less than 1% of the C-4 epimer, such as less than 

O.5%  the Cspinner. 

[0129lThe method may be pertomied on greater than 5 grams of the at 

east one compound at Formula I such as greater than 50 grams, such as 

greater than 100 grams, such as greater than 500 grams, such as greater than 

kilogram, and further such as greater than 10 kilograms. 

� [0130] One embodiment discloses a compound prepared by any of the 

methods described herein, Including but not limited to a compound of Formula 1 

and tigecycline. Another embodiment includes a compositIon comprising a 

compound prepared by any of the methods described herein. The Composition 

may further comprise a pharmaceutically acceptable carrier. 

(0131) Inone embodiment, the composition may comprise at least one 

compound of Formula 1: 
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B 
I -OH 

,JLHN 

(CHil OH 0 ml 

Formula I - 

or a pharmaceutically acceptable salt thereof, 

wherein n Is 1 Ri is hydrogen, fl2 Is t-butyl, and R3 and R4 are each - 

methyl. -. 

101321 One embodiment of the disclosure Includes a method for preparing 

at least one compound of Foirnu$a 1: 

A 

� - 

Formula I 

or a pharmaceutically acceptable sail thereof, 

� wherein Ri and fl2 are each independently chosen from hydrogen, straight 

and branched chain (01-Ce)alkyl, and cycloalkyl, or R1 and P2, together with N, 

form a heterocycle; JR is -NflR4, where R and P.4 are each independently chosen 

from hydrogen, and straight and branched (C1C4aWyI; and n ranges from 1-4, 

comprising: - 

A) reacting at least one nitrating agent with at least one compound of 

Formula 2: 

V 

0 

OH 

Formula 2 

or   salt thereof, 

to prepare a reaction mixture, Such as a reaction mIxture Slurry, comprising 

an intermediate, such as at least one compound of Formula 3: 

37 
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:c�jn 
9 

Formula 3 
� orasaltthereof, 

� B) combining at least one reducing agent with the reaction mixture slurry 

to prepare a second intermediate, such as at least one compound of Formula 4, 

a OH 

on 0 

Formula 4 - 

S ora salt thereof, -. 

C) reacting The second nte,methaie with at least one arnnoacy) compound 

in a reaction medium to obtain at least one compound of 1ocmula 1. In one 

embodiment, the reaction medium is chosen from an aqueous medium, and at 

least one basic solvent In the absence of a reagent base. Additional steps may 

Include, for example at lest one of: 

D) combining the at least one compound of Formula 1 with at least one 

polar aprotic solvent and at least one polar probe solvent to give a first mixture, 

E) mixing the first mixture for at least one period of time, such as ranging 

from 15 minutes to 2 hours, at a temperature, such as ranging from 0 °C to 40 °C 

and 

SF) obtaining at least one compound of Formula 1. In one embodiment, any 

at the intermediates of the methods disclosed may be isolated or precipitated out. 

In another embodiment, two or more steps of any 03 the methods disclosed are 

one-pot’ procedures. 

101331 Anothe, embodiment of the disclosure inaIdes a method for 

preparing at least one compound of Formula 1 

CM 
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A2 NN 
2f1N 
n on 0 ON 0 

Formula 1. 

or a pharmaceutically acceptable salt thereat, 

wherein Bi and A2 are each independently chosen from hydrogen, straight 

and branched chain (Oi-Cs)alkyl, and cycloalkyl, or R, and P2, together with N, 

farm a heterocycle; fl is -NR3R, whore fla and R4 are each independently chosen 

from hydrogen, and straight and branched (C1-C4a1Kyl; and n ranges from .1-4, 

compr ... 

A) combining at least one reducing agent with a reaction mixture, such BC a 

reaction mixture slurry, comprising at least One compound of Formula 3: 

� 

Formula 3- 

or a salt Themot, to prepare at least one Intermediate, such as a compound 

of Formula 4, 

NN/ 

49 Formula 4 

or a s&t thereof, 

6) reacting the intermediate with at least one amlnoacyl compound In a 

reaction medium chosen from an aqueous medium to obtain the compound of 

Formula 1. in one embodiment, the reaction medium may be thczen from 51 least 

one basic solvent in the absence of a reagent base. Additional steps may include, 

for example, at least one of: 

C) cmbnng the at team one compound of Formula I with at least One 

polar aprotic solvent and at least one polar protic solvent to give a first mixture, 
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0) mixing the first mixture for at least one period of time, such as ranging 

from 15 minutes to 2 hours, at a temperature, such as ranging from 0 O to 4G °C, 

and 

E) obtaining at least one compound of Formula I. 

(01343 A further embodWnent ol the disclosure Includes a method for 

preparing at least one compound of Formula 1: 

B 

0 014 

9)N
 tcHon 

ON 0 006 N/iL HN<) 
1 H2 

Formula 1 

or a pharmaceutically acceptable salt thereof,- 

wherein n, and R2 are each independently chosen from hydrogen, straight 

� and branched chain (01-C�)alkyl, and cycloalIwl, or B, and B2, together with N, 

form a heterocycle; H is �NP3P4, whom Flo and 1% are each independently chosen 

from hydrogen, and straight and branched (CI-C4)alkyl; and n ranges from 1-

4,compris)ng: 

A) reacting at least one compound of Formula 4: 

ON 

Formula 4 

or a salt thereol, 

wIth at least one arninoac’yt compound in a reaction medium, for example, 

chosen from an aqueous medium, and at least one basic solvent in the absence 

of a reagent base to obtain the compound of Formula 1. Additional steps may 

include at least one of: 

B) combining the at least one compound of Formula I ’Mth at least one 

polar aprotic solvent and at least one polar proUc solvent to give a first mixture, 

40 



WO 200611305*1 0 pcTms20s,o20s*o 

C) mixing the first ml,dure for at least one peilod of time, such as ranging 

from 15 minutes to 2 hours, at a temperature such as ranging from 000 to 40°C, 

and 

D) obtaining at least one compound of. Formula 1�. 

(01351 Any of these methods disclosed for preparing a compound of 

Formula 1 may be a method for preparing a compound of Formula 1, where n isi 

Ri is hydrogen, FI2 is t-butyl, and Bs and i4 are each methyl. 

[01 361 ’Pharmaceutical composition" as used herein refers to   inedcinal 

composition. The pharmaceutical composition may contain at least one 

pharmaceutically acceptable carrier. 

10137j "Pharmaceutically acceptable !xcipenr as used herein refers to 

pharmaceutical carriers or vehicles suitable for administration of the compounds 

provided herein including any such carriers known to those skilled in the art to be 

suitable for the particular mode of administration. For example, solutions or 

suspensions used for parenteral, Intradermal, subcutaneous, or topical application 

can include a sterile diluent (e.g., water for (njection, saline solution, fixed OR, and 

the UkS); a naturally occurring vegetable oil (e.g., sesame oil, coconut oil, peanut 

oil, cottonseed oil, and The like); a Synthetic jetty vehicle (e.g;, ethyl cleats, 

polyethylene glycol, glycerine, propylene glycol, and the like, including other 

synthetic solvents); antimicrobial agents (e.g., benzyi alcohol, methyl pajabens, 

and the like); antlaxidants (e.g., ascorbic acid, sodium bisulfite, and the like); 

chelating agents (e.g., ethylenedlamlnetetraacetic acid (EDTA) and the like); 

butlers (e.g., acetates, citrates, phosphates, and the like); and/or agents for the 

adjustment of tonicity (e.g., sodium chloride, dextrose, and the like); or mixtures 

Thereof. By further example, where administered intravenously, suitable carriers 

include physiological saline, phosphate buffered sane (PBS), and solutions 

containing Thickening and solubllizing agents such asgiucose, polyethylene 

glycol, polypropyleneplycol, and the like, and mixtures thereof. 

(01381 By way of non-limiting example, tigłcyciine may be optionally 

combined with one or more pharmaceutically acceptable exciplents, and may be 

administered orally In such forms as tablets, capsules, dispersible powders, 
41 
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grnuIes or suspensions containing, lot example, from about 0.05 to 5% of 

suspending agent, syrups containing, for example, from about 10 to 50% of sugar, 

and elixirs containing, for example, from about 20 to 50% ethanol, and the like or 

parenterally in the form of sterile injectable solutions or suspensions containing 

from about 0.05 to 5% suspending agent loan isotonic medium. Such 

- pharmaceutical preparations may contain, for example, from about 25 to about 

90% of the active ingredient in combination with the carrier, more usually between 

about 5% and 60% by weight. Other formulations are discussed in U.S. Patent 

Nos. 5,494,903 and 5,529,990, which are herein Incorporated by reference. 

101391 The term "pharmaceutically acceptable salt’ refers to acid addition 

s&ts or base addition salts of the compounds in the present disclosure. A 

pharmaceutically acceptable cattle any salt which retains the activity of the parent 

compound and does not impart any deleterious or undesirable effect on the 

subject to whom it is administered and in the context in which it Is administered. 

Pharmaceutically acceptable salts include metal complexes and salts of both 

inorganic and organic acids. PharmaceutIcally acceptable salts include metal 

sails such as aluminum, calcium, iron, magnesium, manganese and complex 

sails. Pharmaceicaly acceptable salts include acid salts such as acetic 

aspartic, alkylsulfonic, aryisulfonic, axetil, benzonesuifonic, bsnzoic bicarbonic, 

bisulfurlo, bitartaric, butyric, calcium create, camsylic, carbonic, ohlorobenzoic, 

cilexetv, citric, edetic, edisylic, estolic, esyl, esylic, formic, lunatic, glticepifo 

giuconic, glutamic, glycolic, glycoIylarsariIIc, hexzm(c, hexfresorGlnoiC, 

hydrabaniic, hydrobromic, hydrochcodc, hydrolodic, hthoxyfiaphtflOic, Isethionic, 

lactic, lactobionic, maleic, mac, malonlo, mandelic, n,ethanesultonic, mathylnitric, 

methylsuituric, mucic, muconic, napsylic, nitric, oxalic, pnitromethanesuIfoniC, 

pamoic, pantothenic, phosphoric, monohydrogen phosphoric, dihyd,ogn 

phosphoric, phthaJlc, pogaIaotouronic, propionic, salicylic, stearic, succiflic 

sulfamic, sullanfihic, sulfonic sulfuric, tannic, tartaric, teoclic, toluenesulfoc4c. and 

the like. Pharmacei.lcally acceptable salt, may be deTived from amino acids, 

Including but not Ilmied to cystelne. Other acceptable sails may be found, for 

example, in Stahl at al., Phannaceutical Saks: P,ope#ies, Selection, and Use, 

Wiley-VCH; 1st edition (June 15, 2002). 

ku 
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(01403 Other Than in the examples, and where otheiwise indicated, all 

numbers used in the specification and claims are tote understood as modified in 

all instances by the tern-i "about? Accordingly, unless Indicated to the contrary, 

the numerical parameters set forth In this specification and attached claims are 

approximations that may vary depending upon the desired properties sought to be 

obtained by the present disclosure. At the very least, and not as an attomptto 

limit the application of the doctrine of equivalents to the scope of the claims, each 

numerical parameter should be construed in light of the number of significant 

digits and ordinary rounding approaches. 

(01413 Nctnithstanding that the numerical ranges and parameters setting 

forth the broad scope of the disclosure are approximations, the numerical values� 

sot forth In the specific examples are reported as precisely as possible. Any 

numerical value, however, inherently contains cettain errors necessarily resulting 

from The standard deviation found In their respective testing measurements. 

10142] The .following examples are Intended to illustrate the invention in a 

non-uirnitinQ manner. - 

EXAMPLES 

NITRATION 

(0143] MinocclIne was prepared according to The method described In U. 

S. Patents NO. 3226,430 

[0144] HFLC analyses were performed under the following conditions 

Column: Insrtsil C)D$3 a pro, 25 x 0.46cm 

MobIlo 80% A + 20% 8 where 

Phase: As 90% (006 M KH2PO4 
+ 6 it triethylamlne/L phosphate + 

HPO4 to pH 6)/10% Acetonitrlle ad3usted to pH 3.0 wiTh 

HPO4 

B s Acetonitrile 

Flow rate 1.0n,Lfmin 

Datection 250 nm 
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Comparative Example 1 Preparation of 9-nitromlnocycllne 

[0145] This Example describes the nitration of minocyofine where the 

product Of the nitration was isolated. 

[0146] I3.44 grams of minocycline p-chlorobenzenesulfonate (i.e., (48-

(4a(pha,l2aaIpha)]-4,7-bis(dimethylamlno)-1 ,4,4a,5,5a,6,1 I ,12a-octahydro. 

3,1 012,12a-tetrahydro,.1 1 I-dioxo-2-naphthaceflecarboxamlde 0-
chlorobenzenesullonate) was added slowly with stirring 10 50 ML of concentrated 

sulfuric acid. The solution was cooled to 0-150C. Nitric acid (90%, 0.6 ml-) was 

added slowly and the solution was stirred at 0-15CC for 1-2 h until the reaction 

was complete, as determined by HPLC. The solution containing the intermediate 

9-narominocyclne sulia%e (i.e., 4$-t4alpha,12aalpha)-9-nittoF4,7-

bl$dimethSm%no-1 4,4a55a,6,1 1 12apctaflldro310j2,12a.1etrahvthoxy 

i ,t 1 -dioXO-2.aphthacenecarboxanide sulfate) was t,ansfened with st%alng to 

300 got ice and water ovex 20 n*t The pH of the quench was e4usted to 5.0-5.5 

with 28% aqueous ammonium hydroxide while maintaining the temperature 
between 0-80O. The precipitate was filtered and washed with water (2 x 10 ML). 
The solid was dried under vacuum under a stream of nitrogen to give 9 g of crude 

9-nitronhinocycline sulfate. 

[0147] Analysis (area %) DY HPLC showed a purity of 90% with a C4-
epimer content of 1.5%. MS(FAB): m/z 503 (M+l-), 502 (M+). ThS.prodLzcl was 
isolated by precipitation at its Isoelectric point from an aqueous solution. The 

� - crude sulfate molar Yield was 45%. 

[0148) Tae I be4ow ts data for other nitration pqOCesSeS: 

Tablet 

MItromInecycne Impurities rnnocycllfle 

(lighng) 

TMolar yield 

(%) 

43.15 3.62 38 

B 2788 EJEE55 J I 

iLl 
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0149] Itcan be seen that isolation of the 9-nitrorninocycflne resulted in a 

high amount of Impurities. . 

Comparative Example 2: Preparation of 9-nitromlnocYcline 

101503 This Example describes the nitration at minocycililo where the 

product ol the nitration Is isolated. 

10151) A 2-I.. mum-neck glass flask was equipped with a mechanical 

stirrer, thermocouple, liquid addition tube, nitrogen line, and gas outlet to a 30% 

(v&) caustic scrubber. the flask was charged with sulfuric acid 660 Se (1,507 g 

819 ML, 15 moles), The solution was cooled too - rC. Minocyoline.HCI (92.70/6 

potency, 311 g, 0.58 moles) was added to the sulfuric acid over 0.7 hours at 0- 14 

� tO with stirring. After addition, the mixture was stirred at 0C for 0.5 hours to 

obtain a yellow solution Nitric acid (95.90/6 nitrate content, 48 g, 32 niL, 0.73 

moles, 1.25 m& equivalents) was added over 3 hours while keeping the mixture at 

� 0 - 2 C. The mixture was stirred at 0°C for 0.3 hours (dark red/black solution). 

Analysis (area %) by HPLC showed: 0% rninocycllne, 75.6% 9-nitrominocycllne, 

8.2% largest single impurity (LSi); relative retention time to minocycline (RR!) = 

2.08. 

10152) A 22-L multi-neck glass flask was equipped with a mechanical 

stirrer, thermocouple, and a condenser with nitrogen protection. The flask was 

charged with 6,704 9 (8,540 ML) of isopropanoi (IPA) and 1,026 g (1,500 ml.) of 

heptanes. The solution was then cooled too 5°C. the 9-nitronhinocycliflo 

� reaction mixture was transferred 10 the 22-L flask over 2 hours at 0 - 39 ’C to yield 

a yellow slurry. The slurry temperature was maintained at 34 - 390C for 2 hours 

then cooled to 20- 34t and stirred at 20 -34°C for 44.6 hours. 

1015$ A solution of isopropanol 3,0289(3,857 mL) and heptanes 6609 

(965 ml.) was prepared and maintained at 20- 250C (4:1, IPA:heptarles by 

volume). The slurry was filtered on a 30-cm diameter Buchner funnel using #1 

Whatmar3 filter paper under vacuum and nItrogen protection. The resulting wet 

cake was transferred to a 4-L glass Erlenmeyer flask, equipped with a mechanical 
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stirrer and nitrogen protection. The cake was slurried by adding 1,608 mL at the 

prepared iPNheptanes solution for 0.5 hours at 23260C. 

101541 The slurry was fl)tered again as described above. The wet cake 

was ceskmled two more tmos as above aotal of three resuMos). After the last 

filtration, the cake was maintained under vacuum under nitrogen protection for 0.2 

hours. The product was dried at 4000 under 23 -11 mmHg of vacuum for 48 

hours to a loss on drying (LOD, 80°C, 1 hour, > 49 mmHg vacuum) value of 1.54. 

The weight of 9-nitrominooyclino sulfate obtained was 380.109, HPLC strength = 

76.3% (as the disuUato salt), total Impurities = 34.6%, largest single Impurity (L$l) 

9.46% (HAT = 0.94). ’Yield from minooyclino.HCl = 86%. Yield corrected for 

strength of predict and staring material 

[01551 it can be seen that isolating the 9-nitrominocycline compound 

le 

resulted in a product having a large percentage of impurities. 

Example  - 

[0156] Table 2 below outlines nitration experiments conducted using the 

procedure outined In Comparative Example 2, where the following variables were 

maclifted: nitric add additIon time; reection temperatme; moac eqiivalents of 

nitric acid (relative to minocycline HCI); and agitation rate. In accordance with the 

methods disclosed herein, none of these reactions were quenched or worked up 

to isolate product. The sole analytical tool used was HPLC analysis. 

rj 

M 
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Table 2 

HNO3 
AddIOOO 

Whim 

R  
TerTp, 

NilHNJO 

mci. 
Equlv. 

1111 

MIno 
(Area% 

9-Niko 

Wea%t 

-r 

Tot. Imp. 
(a%I 

ART 0.44 
(MeaW) 

ART 0,51 
(Ac6% 

-- 
ART 0.57 
çven%) 

-T 
RRT 122 
(ATSa%) 

2 0 L00 7.6 89,7 22.7 0.8 3.6 5.7 9.0 

2.25 0 1,2 8,2 70.3 24.5 0.4 4.3 6.9 10.8 

2.5 0 1.3 2.4 88.2 29.4 0.0 5.4 0.9 12.9 

� 0 143 G 85,6 tz4.4 0.0 11.2 14.0 

2 0 1.36 4.0 55.0 41.0 0.3 6.5 11.1 170 

2.25 0 1.5 0.7 60.0 48.7 0.0 7.2 113 19.0 

2,2 20 1.36 7.5 54.3 38.2 2.8 8.6 15.2 5.1 

20 Ia 4.0 62.0 44.0 2.9 10,0 17,7 - Be.  

2.7 20 1,56 2.7 52.0 45.2 - 3.3 11.0 19.4 8.2 

0.25 0 1.36 1.6 56.7 41.7 6.3 0.0 13,0 18.4 

0.5 0 1.62 0,8 43.8 65,4 5.8 0,0 24.0 22.2 

OS 0 1.8 2.1 6t4 34.5 3.5 0.0 9.4 18.2 

1 0 1.62 0.7 43.5 56.8 as 0.0 21.5 23.5 

2.4 0 1.3 2.2 We 37.2 5.7 - 0.0 72,8 15.3 

3 0 1,62 0.4 48.3 56.3 0.3 as 23.7 10.7 

1,6 6 As 4.8 sea 845 3.1 0 9.5 21 

2 0 1,02 0 48.5 51,5 5.1 0 10.1 20.8 

2,8 6 1,38 1.8 71,9 202 Be 0 8 12.5 

ai 5 1.58 0 00 40 0.1 0 15.8 15.4 

2.4 5 7.07 aS T4a 21$ 1.9 0 4.1 11,1 

5 1.32 0 70 30 4.2 9,3 0 14.0 

Only The bath temperature was moflftored In these reactions due to vessel SIZe. 

Reaction was at 50w1’% of c.1lnaj minocyFne concentration. 

3Agftator’ as vi9rouc compared to AM 0&%er at.etimer*s. 

� 
4HNO was added as SOwt% in 112SO4. 

[0157] It can be seen that despite the various conditions attompted, the 

amount of starling mlnooycline was present In an amount less than 10% and 

under certain conditions, was substantially removed. 

ExpmDIe2 

[0158] Experiments were also performed that modified the nitration 

reaction, the reaction quench, and work up of the nitration reaction. The 

- 47 
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experiments were conducted using the procedure outlined in Comparative 

Example 2 modifying the following varlables nitric acid addition time; reaction 

temperature molar equivaienis of nitric add (relative to minocycUne HCI); 

temperature at the quench; composition of the quench solution; addition time of 

the reaction mixture to the quench soKition; and wash method of the Isolated 

cake. The data are shown in Table 3, below. The sole analytical tool used was 

HPLC analysis. 

Table 3 

HNC, 

Adcition 

Time 

(Iva) 

Reaction 
[ 

’Temp. 

(C’ 

- 

root, Strength 

EqLJIV. ci 1-SO4 

HMO saSt,%) 

Tot, 

Imp. 

t%) I_S 

-- 

Quench- 

comp 

Quench 

Quench Athl. 

Temp. lime 

cc) hrs.) 

Wash 

Meto 

YIeld 

(Corn, 

%t 
4.8 5 1,6V Gay 40,1 2l6iNhep 0 0.1 1VD 

4.6 5 1.67 51,0 30,7 18.0 IPA’hep 24 0.1 1 65 

5.1 6 1,75 55.5 36.2 18.3 PA 0 02 1 66 

Si 5 1.76 66.0 36,9 02 PA 34 0.2 1 52 

laS 75.4 29.5 19,1 IPMep 0 I 1 70 

3 5 1.63 74,8 278 15.9 IPA?hop 34 1 1 79 

5 1.51 636 222 13.0 PA 0 .1 1 S4 

3 5 ISI 54.8 22.4 12.9 UPA 34 1 I 102 

as -5 1.38 84.3 7.1 7.2 IP,ep 0 2 I 4� 

3.6 5 1.38 101$ If  0,3 PAhep - 0 2 2 iO4J 

only the bath temperature was n1onora in these reaciforis due to vessel SIz. - 

2When IPA was used as the quench. replaces were, then added to obtain the composition of the 

original quench mixture. - 

Wash methodl: wet cake was washed on the ttrtarwitl 4:1 PA:hep. (vol). Wash method 2: 

wet cats, licknelp. vol.). Wash method #2 used 20% more wash 

sohulon Mean melud#I, - 

4Yle!d Is corrected for stjwnfli of the product and stai niatecEal. 

The quench was started at oC then Immediately heated to 34t0 mid held at S4C for the 

remainder of the quench. 

50%. 

[0159) It can be seen from the data o Table 3 that" yield was at east 

U,  
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Example 3 

101601 This Example shows the results of varying the amount of nitric acid 

(in equivalents) needed for the nitration step. The nitric acid was titrated at 89.5% 

and amount used corrected accordingly. 

[0161] Three trials were performed. Triai I used 1.25 equivalent nlMc 

acid, Trial 2 used 1.09 equivalent, and Trial 3 used 1.00 equivalent nitric acid. 

10162] The HPLC completion lest of Trial 1 showed no signal of 

minocyclirie while completion test for trIal 2 showed 25% unroacted starting 

material. Both reactions were hydrogenated and then convened to the 

aminominocyctine hydrochloride salt using the SLP proceduje. 

(0163) Hydrogenated product 1 (irom Trial 1) showed a minocyciine 

content of 0.37% Stiength 63.00/6, total Imp, = 3.20%; single Imp. = 0.52%; 

.
 

spinner content=1.1% 

t01641 Hydrogenated product 2 (from trial 2) showed a mlnocycline 

cement oil .65/6; Strength = 84.2%; total imp. = 4.00%; single Imp. = 0.35%; 

epimer content = 1.0%. 

ID1651 Trial 3: strength = 83.0%; total Imp. = 5.0%; single imp. = 27%; 

epimeiconterit= 1.1%. 

REDUCTION 

101661 HPLC analyses were performed under the following conditions: 

Column: Inertail 0DS3 5 pm, 25 x 0.46 cm 

Mobile 80% A + 20% 2, where 

Phase: A = 90% (0.05 M KH2PO4 + 5 ML trielhylaminafL 

phosphate + H3PO4 to pH 6)/10% Acolonitrije adjusted to 

pH 6.0 with J4sPO4 

B = Acetonll rile 

Flaw rate 1.0 mLJmIn 

Detection 250 nm 

Ez 
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Example 1 

01e7) This Example describes a hydrogenation reaction where the 9-

nitrominocycline Intermediate was not lactated. 

COl 88j 10.1 grams of mkccycline p-cbhrobenzene&fcnate was added 

slowly with stirring to 27 ML of concentrated sulfuric acid. The sokttion Is cooled 

to 0-2°C. Nitric acid (0.6 MIL, 90%) was added slowly and the solution was stirred 

at 0-2°C for I - 2 It until the reaction was complete as determined by HPLC. After 

the nitration was complete, the solution containing the Intermediate 9-

nit-ominocycJlne sulfate was transferred with stirring to 150 ML 01 Isopropenol and 

1200 ml. of methanol while keeping the temperature below 10-15CC. The solution 

was hydrogenated at 26-26t at 4D psi for 3 h in the presence of 10% Pd on 

carbon catalyst, which was 500/6 wet. Alter hydrogenation was complete, the 

� 
catalyst was filtered oft and the solution was slowly poured into 250 niL 

Isopropanor.with stirrIng at 0- 5CC. The saUd (3.49) was filtered off: Duce purity 

by HPLC (area %) was 90%. C4-epimer was present In an amount of 0.90%) 

MS(FAB): m/z 473 (M+H), 472 (M+). 

rXamPIO 2 

10169 Tlits Example scdbes a hydonatlon reacton Mere the 9- - 

nitrominocycSne intermediate was not isolated. 

101701 64.3 grams ci ininocycline pchIorobenz8nesuionate was added 

slowly with stirring to 368 got concentrated sulfuric Said. The SolutIon Was cooled 

to 10-15°C. Nitric acid (6.0 ml, fuming) was added slowly. The solution was 

� 
St 

HPLC. After the nitration was complete, the solution containing the intermediate 9-

nitromlnocyoline sulfate was transferred with stirring to 0.3 Kg of methanol while 

keeping the temperature below 10-15°C. The solution was hydrogenated at 26-

28-C at 50 psi for 2-3 In In the presence of 10% Pd on carbon catalyst, which was 

50% wet kiter hydrogenation was compIe, tte ca%syst was filtered off and the 

solution was slowly poured Into 0.6 kg at Isopropanol and 0.3 Kg of n-heptane with 

stirring at 0-5 °C. The solid was filtered off. 
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[0171] The wetsolid was dissolved in 100 got waterat 0-50C. The 

mixture was stirred and the organic phase was separated and discarded. To the 

aqueous phase was added 14.4 got concentrated HCi. The pH of the solution 

was adjusted to 4.0– 0.2 with ammonium hydroxide. 100mg of sodium suWit@ 

was added and the solution was seeded with 100 mg of 9-aminominocyciino. The 

mixture was stirred for 4 h at 0 - &C and the product was filtered and dried to give 

28.5 g of solid. Pudty by HPLC (area %) was 96.5 %, with 0.901, C4-ep!mer. 

MS(FAB): mIx 473 (M+H), 412 (M+). Yield :54.2%. 

Comosrative Example I 

[0172] This Example describes a hydrogenation reaction where the 9-

nitrominocycline intermediate was isolated. 

� [0173] 52,0 kg of minocycline.l-IOl (92.4% potency) was charged to 4.8 

parts (251 kg) sulfuric acid 66 Beat 0 to 15°C in a 300 gallon vessel and stirred 

10 effect removal of HCi. 7.48 kg of nitric acid, fuming 100% (95.9% nitrate 

content 1.26 equivalents) was charged over 3 hours and 20 minutes. 

101741 HFLC analysis indicated >1% miriocycline remained. Accordingly, 

0.314 of nitric acid, turning 1000/, (96.5% nitrate content, 0.05 equivalents) was 

added. -IPIC analysis still Indicated ,1% mtnocycline remained. Another 0.74 kg 

of nitric acid, tumng 100010 95.5016 nitrate content, 0.12 equivalents) was added. 

As I-PLC testing once again indicated >1% ninocycflne remained, another 1.11 -. 

kg at nitric acid, luming 100% (95.50% nitrate content, 0.19 equivalents) was 

added, alter which <1% minocydine remained. 

S 
101751 The nitration reaction mixture was transferred to a solution of 21.6 

parts IPA /3S Pars heptane(II2Ok9 IPA /l11 lcgheplane)atOtoSG°C The  

slurry was filtered (lengthy filtration time), washed with lPNheptane 4:1 and dried 

at NMT 40°C to an LOD of NMT 6%, yielding 10.9 kg of sulfate s&t (91% crude 

yield) for use in reduction reaction 

Example 3 

£01761 This Example describes a hydrogenation reaction where the G-- 

nitrorninocycline intermediate was not Isolated. 
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101771 26.0 kg 01 minocycline.HCI (94.4% potency) was charged 107.3 

parts (183 kg) sulthrc acid 660 Be at 5 to 15°C Ina 100 gallon vesso and snrred 

to effect removal of HCI. 2.5015 kg of nitric acid 85% (86.6% nitrate content, 1.25 

equivalents) was added to the vessel over 78 minutes at 9 to 15°C. 

10178] FIPLC analysis indicated >1% minocyclirie remained. Another 

0.261 kg nitric acid, 85% (86.6% nitrate content, 0.13 equivalents) was added. As 

HPLC once again indicated >1% minocycllne remained, another 0.281 kg nitric 

acid, 89% 196.6% nitrate content, 0.13 equivalents) was added. As HPLC still 

indicated t4% mincoycune remained, another 0.174 kg ntvic acid, 85% (66.80/a 

nitrate content, 0.09 equivalents) was added, after which it appeared the reaction 

reached a plateau at 1.7% niinocyciine starting material. 

[0179] The nitration reaction mixture was transferred to 4.2 parts (106 kg) 

methanol at -20 to 10°C. The quenched batch was adjusted to 4 to 10°C and 

S used as-is in the reduction reaction. 

Comparative Example 2 

(0180) This example describes a hydrogenation reaction where the 9-

nflron*iocycllne intermediate was isolated. 

?Qlffjj 104 kg m(nocyclinei-IC( (90.3%potoncy) charged to4.6 pacts (502 

kg) sulfuric acid 66°Be at 0- 10°C.ln a 300 gaflon vessel and stkred to effect 

removal ol HOl. 15.2 kg fuming nitric acid (100.4%,1.25 equivalents) charged 

over S hours at 0 - 6°C, 100 rpm. As HPLC testing indicated >1% minocycline 

remained, another 0.69 kg fuming nitric acid (100.4%, 0.06 equivalents), was 

S added, after which minocyclie <1%. The nitration mixture was transferred to a 

solution of 21.5 parts IPA 13.3 part heptane at 0-36°C. 

101821 The slurry was filtered (lengthy filtration time), washed with 

IPMiep%esie 4:1 and daled at WIT 40°C to an LCD of P4MT 60/6, ytekJng 140 kg of 

auttate salt (95% crude yield) for use in reduction reaction. 

Example 4 

[0183] This 5xample describes a hydrogenation reaction where the 9-

nitrominocycline intermediate was not isolated. 
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j01643 104 kg minocycline ViCl 190% potency) charged to 7.3 parts (163 

kg) sulfuric acid 66°Be at 5-15°C and stirred to ellact removal of HOl. 149 kg 

fuming nitric acid (100%, 1.25 equivalents) was charged over 1 hour at 5-15°C, 

120 rpm. As HPLC ar*ysls indicated that >1% minocyclirie remained, another 

0.69 kg turning nitric acid (1%, 0.06 equivalents), was added alter with 

minocycirne .cl%. 

101851 The nitration mixture was transferred to 4.2 parts (440kg) 

methanol at -10 to -20°C. The quenched batch was adjusted to 4- 1OtC and 

used as is In the reduction reaction. 

Comparative Example 3 

101861 This Example describes a hydrogenation reaction where the 9-

� 
nitrominocycline intermediate was isolated. Proportions of solvents/reagents are 

relative to the initial charge of minocycline prior to nitration reaction. 

f0187] The 9-nifrominocycline sulfate reaction mIxture of Comparative 

Example 4 was quenched into 2240 kg (21.5 parts) isopropanol and 342 kg (3.3 

parts) heptane, over 1 hour, while maintaining the batch temperature at 0 to 36CC. 

The resulting slurry was stirred at 30 to 36°C for 2 hours, then cooled and stirred 

at 19 to 25t for 1 hour. One halt of the slurry was filtered, washed with 3 x 205 

kg IpMieptano (4:1) vN and dried at NMT 40°C to an LOD of NMT 6%. FIltration 

and drying took 16 days Uor 70% these days the wet cake was idle under nitrogen. 

during a scheduled plant shutdown) and yielded SB kg of sulfate salt. The second 

hal4 of the slurry was drummed and refrigerated pending filter availability. It was 

� rehigerated for 12 days, then charged back to the vessel and stirred at 0 to St 

¶or2 days, then adjusted 1019 to 25t, jiltered, washed with 2x 205 kg 

PpMieptane (41) VA, and dried at NMT 40013 to an LOD of NMT6%. Filtration 

and drying tooK 6 days and yielded 82 kg of sulfate salt. 

01 861. Bcth sub-lois of 9-nitrominocycline sullate were dissolved In 612 kg 

(6.5 pacts), methanol and 8.4 kg (0,06 pasts) water for Injection, .USP at 19 to 25°C 

and reduced to 9-am%noSnocycne sulfate using 70 psig hydrogen gas and 2.74 

kg (0.026 parts) Palladium on Carbon, wet 10% (w1w4. The hydrogenation 

reaction took 10.5 hours and resulted in no detectable starting material. 
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[0189 The 9-omirtominocyckne sultate eacton mixture was Ithered to 

remove catalyst and quenched into a solution of 1660 kg (16 pans) IPA /710(6.8 

parts) heptane at 0 to 27°C, over 1 hour. The resulting rribdure was adjusted to 19 

to 25°C and stirred for I hour. 

(01903 The G-amkiominocycllne sulfate slurry was filtered on a Nulsche 

liver, washed with 2 xl 62kg (1.5 parts each) IPA / heptane (4:1) WV and dried at 

40t to an LQD of less than 4%. The filtration, washing and drying took 10 days 

and gave 94.0 kg of 9-aminomloocycine suClate, After filtration, solIds were 

observed in the mothe, liquors. These were filtered, washed with 113 kg IPA/ 

heptane (4:1) v/v and dried at 40°C to an LOD of loss than 4%. 24.1 kg were 

recovered and retained as a separate lot. Total crude yield of 9-amInominoGycne 

sulfate from minocyolkie was 84%. 

E0191) The 94.0 kg 1 crop of dried 9.amlnomnocyCffne sulfate and 

� 0.084 kg (00008  parts) sodium sulfite were dissolved In 538 kg (5.17 parts) water 

for injection, USP and cooled too to 6°C. 0 kQ hydrochloric acid. 20Be was 

required to bring the 9-aminoininocycline sulfate solutIon pH to 1.1 +/- OS 

because the ln}lial pH was lit 483 kQ (0.46 parts) of hydrochloric acid, reagent 

was added to the 9-aminominocycline solution, farming 9-aminominocycllfle HCl. 

56 kg (0.54 pads) of ammonium hydroxide, 28% and 4,0 kg (0.039 parts) 

hydrochloric acid, reagent were added to the solution to obtain a batch flIl of 4.0 

+1-0.2. 

[0192) The batch was then stirred for 90 minutes at 0 to 6°C while 

ensuring the pH stayed at 4.0 +/- 0.2. The final pH reading was 4.06 pH units. 

The batch was filtered on a Nutache filter, washed ’#4th 2 x 33 kg (0.3 pans eath)-. 

� water for arjectrat (pHed to 4.0) pro-cooled to 2 to 8°C, followed by 2 x 26.1 kg. 

(0.25 pails acetone (pm-cooled to 2 to 8°C) and dried at NMT 40°C to a moisture 

content of NMT 7.0%. 43.2 kg of 9-Aminominocycline HCI was Isolated a 40% 

yield from minocycline HCI. 

(01933 Processing of the 24.1 kg 2 crop of dried 9-aminomiflocyclirle 

sulfate through the salt change proceeded similarly to the process as described in 

the previous Jour paragraphs using proportional quantities of reagents. An 

additional 9.9 kg of 9-AminominocycKne I-IC( were recovered representing an 
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incremental additional yield of 920/6. The total batch yield including both craps 

was 53.1%. 

Example 5 

[0194] This Example describes a hydrogenation reaction where the 9 

nitrominocycilne intermediate was not Isolated. Proportions of solvents/reagents 

are relative to the Initial charge of minocycline prior to nitration reaction.. 

[0195] The 9-nitrominocycline sulfate reaction mixture from Example? 

was transferred into 440 kg (4.2 pans) of methanol, over 90 minutes, while 

maintaining the batch temperature at -20 to -10°C and the agitation rate at 130 

RPM. 

L01961 The quenched batch was adjusted t04 to 10CC and reduced to9-

� aminominocycline sulfate using 50 pslg hydrogen gas and 52 kg (0.5 parts) 

Palladium on Carbon! wet 10% (w/w). The hydrogenation reaction look S hours 

and resulted in no detectable starting materiac. The 9-aminorninocycline sulfate 

reaction mixture was filtered to remove catalyst and quenched into a solution of 

1241 kg (12 parts) IPA/537 kg (5.2 pans) heptane at 17 to 23°C,  over 30 

minutes. The resulting mixture was then cooled to -18 to -12CC and stirred for  

hour. 

101971 The resulting 9-aminominocycline sulfate slurry was filtered on a 

Nutsthe liher in two pofllons and washed with a total of 3.6 parts IPA / heptane 

(2i) v/v pre-cooled 10010 St and 508 kg (4.9 parts) cold heptane. The tiltraifl 

and washing took 99 hours for both pOflDnS (filtered In two portions due to size 

� lmltatIon of The filtec). The 9-aminomlnocłine sultale wet cakes were dissolved 

in ThU Kg (1.4 parts) water for ineotinn, U$P at 0 t 6°C and the upper organic 

layer separated oft as waste. 

(OIOSI 25.1 kg (0.2 pads) hydcochlocic said, 20-Be was added to the 9-

aminorninocycline sulfate solution at 0 to 6°C  for conversion to 9-

amkiomlnocycline I-Id. Ammonium hdro%(de, 28% was added to the reacon 

mix to obtain a batch p14 of 4.0 .1- 0.2; This tooK 49.5 kQ (048 pans). 0.164 

Sodium sulfite (0.0014 pansi was added to the reaction mixture. 
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(0199] The batch was seeded with 5 got 9-anilnominocycllne HCI and 

stirred for 3 hours while maintaining the pH at 4.0 +1- 0.2 using ammonium 

hydroxIde, 28% (took 0.05 parts). The batch was filtered on a Nutsohe filter, 

washed with 1 part water for Injection (pFIod to 4.0) pre -cooled to 2 to 8°C, 

followed by 0.2 parts hiopropamil (pro-cooled to 2 to St) and dried at NMT 50°C 

to an LOD of NMT 10.0% and a moisture content of NMT 80%. 

[0200] 63.1 kg of 9-Aminominocytline HOt was Isolated, a 59% yield from 

minocycline Rd. 

(0201] Table 4 below Use the Comparative Data. 

Table 4 

� 

IS,9345 �_ 

syJold 

--la  a- -._ir -ws-
ImpurilIes Largest lln,o1 

mlnocyclk,o nipuirlty - 
"CI,  

;gj� 30kg 84.1% 40.3% 4,49% 2.70% 2.76% 8dat 

(Comp, 02kg 20,4% 370% 6 40% 0,84% �1,75% 24 
days 

52 kg - 67.0% 27,2% 9,72% 3n% aa44 26 
days 

(Comp. 104kg 
___ 
80.4% 

____ 
49%’ 

_ 

10.79% 758% 3.15% 
Example 2 a, 

87,8% 9.3% 0,57% 2A0% 

(Eiłmpta4ar 1o4tc 672% $% S 032% 14 
lots 

_ __ - 

’cyolo the Is minooycllne.14C1 to 9-aminom1nocyclineHCL - - 

comUined yield Of 1  and 2 crops 
a floes not hcude I day plani shthdown that occurred aoring process, does Include time to 

prOcess and ctop 

[0202] Table 4 Indicates that hydrogenation of a reaction mixture without 

isolation results in a product with a lower amount of impurities and Ccepmer. 

ACYLATION 

10203) HPLC analyses were performed under the following conditions: 
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Column; Luna C8 5pm, 15 x 046 cm 

Mobile 

Phase: 

iö (005 M KH2PO4 
+ 

10 mLt,iethylamine/L phosphate + 

H3PO4 to pH 6.2)/20% Acetonitrile + 0.5 g NaED1A 

Flow rate 1.0 mI/mm 

Detection 
[ 

250 flm 

Example I 

- K-t-BuMycine Hydrochloride 

(0204] To a mixture of l-bufl,I amIne (1.57 L) and toluene (1.35 L) at 45-50 

°C is added t-butyl bromoacetate (420 mL). The mixture is stirred for 1 h at 80.60 

’C, the temperature Is increased to 75 00 over I h. After 2 hat 75°C, the mixture 

is cooled to -12–3°C and jet stand for I h. The solid Is collected by filtration, and 

the filtrate is concentrated by distillation (30-40 OQ 25-35 mm Hg) to a volume of 

825 mU The resulting concentrate Is cooled to 20-25 OC and ON CI (1.45 kg) Is 

added. After 3 In, the phases are separated and the aqueous phase Is 

concentrated by ths%iiatk,n (3040 t, 25-35 mm Hg) to a volume of 590 ML. 

Isopropanot (2.4 L) is added and the mixture Is concentrated by dIstflalion (15-20 

’C, 10-20 mm Hg) to avolume o1990 ml- The resuitingelurry is cooled to -12–3 

°C over 30 mm. and Pet stand for 1 h. The solid is collected by tiliratiort, washed 

� with i-PrOI-t, and dried (46–3 ’C, 10 mm H) for 24 h to afford (407.9 g, 86%) of 

Me desired product. 

Exernpe 2. 

N-t-Butvlplyclno Acid Chloride Hydrochloride 

[0205] To a mixture of milled N-I-bulgiycine hydrochloride (250.0 g), 

toluene (1.14 C), and DMF (7.1 9) is added thionyl chloride (143 ml-) over 20 mm. 

The mixture is brought to 80-85 °C and heated with stirring for 3 h. After cooling 

to 20 ’0, the solid is collected by tlhradon under N2, washed with toluene, and 

dried (40°C, tO mm hg) far 16 h to afford the desired product (260.4g, 93.8%). 

Purity by I-IPLC area %: 98.120/6 
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Example 3 

[0206] To a mixture of 9-aminominocyline.HCI (140.09) and cold (0-4°C)� 

water (840 ml-) Is added N-t-butylglycine acid chloride hydrochloride (154.0 g) 

over 15 min with stirring. The mixture is stirred at 0-4°C  for 1-3 h. Ammonium 

hydroxide (126g. 300/*) is added to bring the pH to 7.2 while maintaining the 

temperature at 0-10 °C. Methanol (930 niL) and 0H2C6 (840 mL) are added and 

the mixture Is stirred at 20-25 OC for 1 In, while maintaining the p1-f at 1.2 by 

addition of ammonium hydroxide (13.5 g, $0%). The phases are separated, and. 

the solids are combined with the organic layer, The aqueous layer is extracted 

with CH20I2 (1 x 840 ml-, 3 x 420 niL) and the pH of the mixture is adjusted to 7.2 

during each extraction. To the combined organic layers is added methanol (200 

niL) to afford a solution, The solution Is washed with water (2x140 ML), then dried 

over soc)iurr, sulfate (140 g) with stirring for 30 min. The mixture Is filtered and the 

filtrate is concentrated by distiflatlon (20 °C 15-25 min Hg) to a volume of 426 rnL 

To this mixture is added CHeCk (1.4 L) and the distillation is repeated two times. 

The resulting suspension is cooled to 0-2 aC and stirred for  It The solid is 

collected by filtration, washed with 0-5°C Cl-2C12 (2 x 150 ML), and dried (eS-70 

°C, 10 mm Kg) tar 24 h to affordtthe desired product(120.Og, 75%).

 

Purity by 

KPLC area %: 98.9% and C-4 spinier 0.12%. 

Example 3A 

� TIaecdir, 

10207)To a mixture of 9-amInominocylIrie.HCl (100.0 g) and cold (0-4 °C) 

water (600 niL) was added N-t-butylglyclno acid chloride hydrochloride (110.0 g) 

over 50 min with stirring. The mixture was stirred well at 0-4°C for 1.5 h. 

Ammonium hydroxide (1120.28%) was added to bring the pH to 7.2 while 

maintaining the temperature at 0-5 °C Methylene chloride (600  ML), then 

methanol (440 ml-) were added and the mixture was stirred at 0-5 °C for 30 mm,. 

while maintaining the PH at 7.2 by addition of ammonium hydroxide (10.0 g, 28%). 

The mixture was warmed to 20-25 OCover 15 mm. Methanol (244 mL) was added 
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and the phases were separated. The aqueous layer was extracted with CI12Cl (I 

x 6 mL, 3x300 mL) and the p1-lot the mixture was adjusted to 7.2 during each 

extraction. To the contineC ovganit layers was added methanol (144 niL) to 

afford a solution. The solution was washed with water (2X100 mU, thGn dried 

over sodium sultate (100 g) with stiffing for 30 min. The mixture was tiltered and 

the filtrate was concentrated by distillation (20 °C, 80-120mmHg)  to a volume of 

400 mL. To this mixture was added CH2012 (1.0 L) and the distillation was 

repeated two times. The resulting suspension was cooled to 0-2°C and stirred for 

i In. The solid was collected by filtration, washed with 0-5°C CHECk (2 xl 10 

mL), and dried (65-70 °C, 20 mm 1-Ig for 18 h, then 3-5 mm Hg for 16h) to afford 

� the desred product t)2.4 g,11.7%). Purity by I-IPILC area %: 98.5% and 04 

epfter 0.28%.. 
 �

Example 4 

N4-Butvlcioe Acid Chloride Hydrochloride 

[02081 t4utIamine (Bag) was dissolved in $00 ML of totems. The 

mixture was heated to 45-50°C and 117.5 g of t-butylbromoacetate was added 

over 1 h while maintaining the temperature at 50-60 °C. The mixture was heated 

to 75 OQ for 2 hours. The reaction mixture was then cooled to 12-15°C and 

stiffed for 1 hour. The solids were filtered off and washed with cold toluene. The 

solid which was t-butylamlne hydrobronildewas discarded, The filtrate was 

càoled to 10-12°C and HC1 gas was bubbled in for 0.5 h The mixture was 

. 
stirred toy 3i M 1042 °C,  than the product was collected by filtration and washed 

with mid toluene. The product was dried under vacuum at 40-50 °C to give big 

of N-t-butylglycine hydrochloride. M& oW 187 (M.) 

£02091 N4-bu’lglycioe hydrochloride (7g) from the material prepared as 

described above was added to 35 mL of toluene. Thionyl chloride (11.6 mL) was 

added and the slurry was healed at 75-80 OC for  h. The suspension Is cooled to 

20°C and the solid Is collected by filtration and washed with 2X15 mL of toluene. 

The resulting solid Isdded under vacuum at 40°C to afford 4,4 g165% yield) of 

product, which Is protected from moisture and used immediately In the next step. 



V/U 2qo6as4 PCtI13S296I29S4S 
fly?. 

ExpmSe 5 

TlaeWline 

[0210) aamnm ocycllne tl000 g) was added portion-wise to 60 ml- of 

water at 0-5 0G. t-Butflycine acid chiodde hydcothbide (10.989) was added 

portion-wise keeping the temperature at 0-5 0C. After stirring for 40-00 mm., 300/, 

ammonium hydroxide was added dropwise to the reaction mixture while keeping 

the temperature at 0-5 CC to adjust pH to 72.. To the solution was added 83 niL 

methanol followed by 00 mL methylene chloride. After stirring for 15 nun., the 

phases were separated. The aqueous phase was extracted wIth 4 X 4nL 

methylene chloride adjusting pH to 7.2 before each extraction. To the combined 

organics was added 10 ML methanol, and the solution was dried over sodium 

sulfate. After filtering, the solution was concentrated to give a suspension (net 

weight Gig). The suspension was stirred at 5-10°C for 1 h then filtered, The sold 

was washed with 2X 10 ML cold methylene chloride, then dried to gIve 6.80g of 

product (76.8% yield). Purity by HPLC area %: 98.4% and C4 epcner 0.1%. 

MS(FAB): mh 566 (M+l1); 585 (MI. 

Example 6 

tbi-Butviaivoine Acid Chioride i-MrochIoridG 

[02111t-Butyiamine (1.5 kg) was dissolved in 1.35 Lot toiuene. The 

mixture was heated to 45-50 °C, and 5489 of t-butylbrornDacotate Is added over I 

h while maintaining the temperature at 50-60 C. The nbdure was heated at 75 

°C lot aIn. The reaction mixture was than cooled to 12-15t and stirred for l In. 

The solids were filtered off and washed with cold tokiane. The sod which was t-- 

butyiamine hydrobromldo was discarded. The filtrate was concentrated to - 800 

niL by distiivng off the solvent. The concentrate was cooled to 25 ?C and 900 not. 

of 6N Ci was added to the mixture. After stirring for 3 h at 20 to 25 OC, the 

phases were separated. The organic phase was discarded and the aqueous 

phase was concentrated to a volume of 600 niL. lsopropancl (2.4 L) was added 

to the concentrate. The slurry was cooled to -12 to -9 t and held for &SIn. The 
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product was collected by filtration, washed with cold lsopcopanoi, then dried under 

vacuum at 40-50°C to give 408 g of solid. Purity by NJMR 95%. M$: nVz 187 

(M+). 

[0212] N-t-butylgycirie hydrochloride (250 9 ) from the material prepared as 

described above was added tol.SLottotuene and l.5mLoIDMF. Thonyl 

chloride (143 mL) was added and the slurry is heated at 80-85 C for 3-4 h. The 

suspension was cooled to 20°C and the solid was collected by filtration and 

washed with 2X250 ML of toluene. The solid was dried in vacuum at 40 t to 

afford 2609(82% )ield) ol product. Purity by HPLC area %: 98.2% 

Example 7 

- Tipecvclir,e - - 

. 10213] 9-Aminominoàyline.I-ICI  (140.0 g) was added portion-wiseto 840 ml. 

of water at 0-4 °C t-Butycine acid  chloride hydrooblocide (154 
a) 

was added 

over 15 min with good stirring while maintaining the temperature at 04 °C. The 

solution was stirred for 1-3 h. The pH of the mixture was adjusted to 7.0.2 with 

30% ammonium hydroxide while maintaining the temperature at 0-10 C. 

Methanol (930 mL) and 640 at of methylene chloride were added to the soiuton, 

Which Wasstirred for  h at 20-25 °C.  The ptses were separated. The aqueous 

phase was extracted with 3X600 mL of methylerle chloride, and the organic 

phases were combined, dried and concentrated to a volume of approximately 500 

ml.. the resulting suspension was cooled to 0-2°C  lot 1 It. The solid was linerS 

and dried 10 give 120 g of product (75% yield). Purity by HPLC area %: 98%, <>4 

� epimero1%. MS(FAB): m/z 566 (M+H); 585 (W). 
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Example 8 

Pyrrofidinviacettic sold hydrochloride 

[02141 Pyrrafldlne (14.2 9) was dissolved in 40 ML of ,nothyl t-butyl ether. 

The soluflon was cooled too to -5°C. Benzyl b,ornoacetate (22$ g) was added 

dropwise with stirring. The thick white slurry was stirred for 0.5 hat 0-5 °C. The 

solid was filtered off and washed with methyl 1-butyl ether. The filtrate was 

concentrated to give 21.3 g of pyrrolidlnylben2yl acetate. The benzyl ester (21.0 

g) was dissolved in 200 mL of methanol and 4.0 g of 10% Pd/C catalyst (50% wet) 

was added. The sohitlon was hydrogenated! at 40 PSI for 6(1. The catalyst was 

filtered off and washed with methanol. The filtrate was concentrated to give 11.8 

got pyrrolidinyl acetic acid as a colorless of. 158 g pyrrolidinyl acetic acid was 

slunied iniB mL of me%hy4-butyl ether. Acebnitrile (15 mL) was added and the 

� suspensIon scoo(ed to 0-5 °C.

 

Ethereal HCI (120 ML, 1.0 M) was added with 

stirring. The resuthng wtte pcecipate was flaered, washed vjfth met14t-butyt 

ether, and dried to give 16 got pyrrolidinyt acetic acid hydrochloride. Purity by 

GC,MS area%: 98%. MS: nVz 129 (Mi-). 

Example 9 

r4S-(4a. 1 2ao)l-4.7-Ble(dimethvfomlrlo).94(ovnolidinyl)acetvl]arnino] 

1 .44a.5.5a6.1 1 12s-octahvdro4,10.12,1-tetmhvdroxy-1 .1 1-dioxo-2-

naohthacene.carboxamide 

[0215] Pyrrotidinylacellc acid (7.7g) was suspended in? mL of acetonitflle. 

� 

After cooling to 0.5 °C, 5.3 mL of trionyl chloride was added slowly with stirring. 

The suspension was heated toss °C. The dark solution was kept at 55°C for 0.5 

hand then cooled to room temperature to afford py(rolidlnylacetyl chloride 

hydrochloride. 9-Amlnominocycline hydrochloride (5.0 g), prepared as described 

In Example 4 above, was suspended in 5.0 ML of water. The suspension was 

cooled to -15 0C. To INs suspension was add dropwise the Solution of 

pyrradirrip4aceryi chloride hydrochloride prepared as described above keeping the 

temperature bow 22 t. The dark reaction mixture was stirred at 22-25 t for 3 
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IL Water (2 mL) was added to the miylure, and, the pH was adjusted to 6.5–0.2 

with 80% ammonium hydroxide. The solution was extracted with 6X15 mL of 

CH202. The organic extracts were pooled and concentrated at 40 °C. Anhydrous 

ethanol (10 ml) was added to the concentrate, and the slurry was stirred at 5-1°C 

for 1 h. The sod was 1ikered and dried in vacuum at 40 t to afford 3,5 got 

Product. Purity by RPLC area%: 96.7%, C-4 epknec 0.40/,. MS(FAB): nqz $86 

(M+H); 585 (MI. 

Example 10 

ne 

[02161 9-Aminominocycline (4.09) was added portion-wise to 10 mLof 

acetonflri)e and 5 ml. of OMPU it 10-15 OC. t-Butylglycine acid chloride 

hydcochlocde (4.4 g) was added ponlon.wlse keeping temperature at 10-15 t. 

After stirring for   h, 10 mL MeaN and 17 MIL of water was added slowly to the. 

reaction mixture maintaining temperature between 10-17 °C. Ammonium 

hydroxide (30%) was added dropwise to the reaction mixture, keeping the 

temperature at 5-8 OC, to adjust pH to 7.2. to the solution was added 15 mL 

memylene chloride. After stirring for 15 mm., the phases were separated The 

aqueous phase was extracted with 2X20 mL of metliytene ctlo,lde, adjusting pH 

W 7.2 before each extraction. To combined organics was added 700 mg of Norit’ 

CA-1 (charcoal) and log sodium sulfate, then the mixture was filtered. The cake 

was washed with 2X20 mL of methylene chloride. The solution was concentrated 

and the resulting suspension was stirred at 5-8 °C for 16 In. After filtering, the 

� 
, solid was washed with 2 X 10 ml cold methylene chloride then dried to give 2.39 

of product (50% yield). Purity by -PLC area %: 962% C-4eplmer. 0.5%. 

MS(FA8): Wa 588 (M+N); 585 (MI. 

Examples 11-19 

TipeccIlne 

0217] Examples 11- 19 followed the procedure of Example 10 with the 

solvent modification as indicated below, 
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Eiiiolve,n Yield Results’ 

11 DMPLJ 50% Purity: 95.2%, C4 spinner 0.6%, am: 

3.35% 

� 

DMPIJ- 

EIO(l:l) 

48% Pertly: 98,1%, C-4 epimer. 0.5%, am: 

- 

13 DMPU- 

MeCN 

- 

60-12% 

yield, 6g 

scale 

required extensive workup 

14 ThF -- Reaction ’does not go to completion." 

15 MeCN -- "incomplete reaction" 

16 CH2012 -- "Incomplete reaction" 

17 THF:H20 

61) 

-- Reaction was not successful 

18 NMP -- Reaction works well on small scale," 

led to a complete reaction" 

5MP58% Unknown impurity: 1.5% 

Example 20 

N-t-Butv$alvcine Ad Chloride Hydrochloride 

[021SJTo a 5-L muifi-neck flask with a mechanical stiffer, thermocouple, 

condenser with a nitrogen lke to a 30% (wt.) causUc scrubber, and a 263-mL 

pressure oluaJizing addition funnel was added the milled N4-butylglytine 

� 
hydrochloride (436 g, 2.60 moles, d(05) = 103 pm), toluene (1958 g, 2,263 mL), 

and NN-dlmethyfiormamlde (13.6 g, 14.4 mL, 0.19 moles). ThiQiiyI chloride (405 

9.248 MIL, 2.40 moles) was added to the off-white slurry, using the 250-ml-

addition
50-ntaddition

 funnel over 33 min at 20-23 "C. The slurry was slowly heated to 80°C 

over 1 hour, then stirred at 80°C for S houis. After 3 hours the reaction was 

Purity asesssd by HPLC 2F0t Sm starting material 9AmincnFnc4lMe 
2 Reaction mixture was quenched with stprnpamkathyl acetate, then peilitloned between water 
and CH2Cl2. The organic phase was coqconvated, thor, diluted with toluene piior to Whaten of 
the proJct. 
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complete by thin layer chromatography (c 2% starting material). The yellow-

orange suspension was cooled to 20°C over 32 mm., than stned at 15-20 °C- - 

for 32 mm. The saYid was collected by vacuum filtration on a 15-cm BOchrier 

funnel using 942 Whathian paper. The cake was washed with three portions of 

toluene (2729,314 at each wash) at 20-25 QQ The wet caked was dried with 

suction br 20 minutes under nitrogen protection. The product was then dried In 

an oven with a vacuum of 23 mm. Hg and 36°C for 21.2 hours to yield a loss on 

drying of 123%. Weight of t-butylaninoeoetyl chiocide -Cl obtained = 462g. GC 

strength = 91.00%, IFI Identification = pos)tive. Yield from t-butylaminoacetic acid 

1-101 = 96%. Yield corrected for strength of product and starting material = 87%. 

thtample 21 

� N-t-ButvlpJvclne Acid Chloride Hydrochloride 

� (021 9110 a 5-L multi-neck flask with a mechanical stirrer, thermocouple 

condenser with a nitrogen line to a 25% (Ml.) caustic scrubber, and a 250-ML 

pressure equalizing addition funnel was added the milled N-t-butylglyclno 

� hydrochloride (45092.88 motes d(0.5) = 664 pm), toluene I2,M g, 331OtbL), 

and N,N-dlrnethyllormamide (15 g, 15 m1, 0.21 moles). Thionyl chloride (422 g, 

259 rnL, 3.54 moles) was added to the white slurry, using the 250-mit addition 

tunnel over 19 nun at 19- 22°C. The slurry was slowly heated to 79°C over 7.1 

horns, then cUrved at 79-82°C  for 44 hours. The reaction was checked at   

hours and found to be incomplete by thin layer chromatography (TLC). An 

additional 26 nt (42 g, 0.36 moles) of thlonyl chloride was added. After a total of 

27 hours, the reaction was stilt incomplete by TLC and an additional 26 ml. (42 g, 

� 0.35 moles) of thionyl chloride was added. After a total of 44 hours, at 79-82 

°C, the reaction was complete by TLC (<4% starling t-bu4’laminoacetic acid 1401). 

The dark brown suspension was cooled to 25°C over 17 rain., then stirred at 21 - 

26°C Icr 37 min. The sod was collected by vacuum filtration on 8 2-L coarse 

glass sintered funnel. The cake was washed with six portions of toluene (2829, 

325 ML each wash) at 20-25 °C. The wet caked was drledvath suction for 16 

minutes under nftrogen protection. The product was then diied in an oven with a 

vacuum of 23 mmHg and 38 t for 26.1 hours to yield an loss on drying of 0.75%. 
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Weight at t-butylaminoacetyl chloride HCI obtained = 3959, GC strength = 39.5%, 

(B identification = positive. Yield from t-buflarninoacelic acid CI = 79%. Yield 

corrected for stEength of product and starling material = 71%, 

Tineevollno 

jO220) 9aminominooycline HCI (43.0 kg) was dissolved in 258 kg (6.0 

parts water) for Injection at 0 to 6 °C. N-t-Bu’lgIycine acid chloride HCl (47.3 kg, 

1.1 parts, 3.01 equivalents) was added to the batch solution slowly while 

maintaining the batch temperature at 0th 6°C. The reaction mixture was stinod 

for I h and determined to have 020A starting material (additional N-t-BLJWlglycine 

� acid chloride l-fCl not required), The GAR-936 reaction mixture was then brought 

� to pH 7.2 +1- 0.2 using 32 kg (0.1 parts) of ammonium hydroxide, 28% and 2kg 

� reagent hydrochloric acid (to readjust overshoot). The initial pH equaled 0.42 and 

the final pH equaled 7.84. Methylene chloride {342 kg, 8 parts) and 146 kg (3.4 

parts) methanol were added to the reaction mixture at 0 to 7 °C. Since  the pH 

was 7.09, no adjustment was required. The batch was warmed to 19 to 25°C 

Methanol (83 kg, 1.9 parts) was added and the lower organic phase was split off. 

The product remaining in the aqueous phase was then extracted Into the organic 

phase using I x 342 kg IS parts) and   x 112 kg (4 parts) methylene chloride while 

maintaining p1) at 72 el- 0.2 with ammonium hydroxide, 28%. Methanol (49 kg, 

1.14 parts) was added to the resulting mothylene chloride/methanol solution, 

which was washed wIth 2 x 43 kg 0 part) water for Injection before being dried 

� 
with 43 kg (1 part) sodium sulfate. Three vacuum distillations were thefl 

performed to remove methanol wIth chases of 588 kg (13.2 parts) methiviene 

chloride added pro to the second and third dIstillations. The residual level of 

methanol In the mother liquor ias 0.21%. The batch was ttered, washed with 2 x 

� 60 kO (1.4 pans) ol procooed (0106 C) methyleneoblorlde. The resulting onide 

material was not dried,but isolated as a wet caiw (72.5 kg, 38.2 kg dry weight as 

� calculated from loss on drying), affording a 77% yield from 9-aminominocyoline 

� FICI. Wet cake analytical results. mlnocycthie =128%, single largest impurity 

� 0.37%, C-4 epmer = 0.50%. 
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Example 23 

Thecvcllne 

[0221) 0-Amlnominocyclino -(01(61.0kg) was dissolved in 256 kg (8.0 

parts water) for in)ection ate to   *Q N-t-BisØgtycine acid chtoiide HOl t671 lcg, 

1.1 parts, 3.01 equivalents) was added to the batch solution slowly while 

maintaining the batch temperature at 0206cc. The reaction mixture was stirred 

for 3.5 hand determined to have 0.13% staining material (additional N-t-- 

Dutylglycine acid chloride HCI not required). The reaction mixture was then 

brought to pH 7.2 +1- 0.2 using 45 kg (0.7 parts) of ammonium hydroxide, 260/0. 

The initial p1-1 equaled 0.82 and the final pH equaled 7.07. Methylene chbride 

(485 kg, S parts) and 210 kg (3.4 parts) methanol were added to the reaction 

mixture at   Ic 6°C. Since the pH was stW In range (7.04), no a4IStmet Was 

� required. The batch was warmed to 19 to 25 C. Methanol (118 kg, 1.0 parts) 

was added and The lower organic phase was spilt off. The product remaining in 

the aqueous phase was then extracted into the organic phase using 1 x 485 Kg (B 

pads) and 3 x 244 kg (4 parts) methylene chloride while maintaining the p11 at 7.2 

+1- 0.2 with ammonium hydroxide, 28%. Methanol (70 kg 1.14 pads) were added 

W the resulting methylene chloride/methanol solution, which was then washed 

with  x 61 kg (1 part) water for Injection before being dried with 81 kg (1 part) 

sodium sulfate. Three vacuum distillations were Then performed to remove 

methanol with chases of 805 kg (132 parts) methylene chloride added prior to the 

second and third distillations. The residual level of methanol in the mother liquor 

was 0.06%. The batchwas filtered and washed with 2x 85log (1.4 parts) oI pre- 

� cooled (0 to 6 C) methylene chloride. The resulting crude material was not dried 

but isolated as a wet cake (103 kg, 83.4 kg dry weight as calculated from loss on 

drying), affording a 76% yield from 9-arrilrominDayane HCt. 
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Comparative Example 24 - 

The.cline Monotwdtothtodde 

Example 24A: 9-ch!oroacotamidominocycilne 

102221 Methylene chloride (1.3 L) was cooled to 0-2°C in a 3-L round-

bottom flask fitted with a mechanical, slIrrrer, a thermometer and a 1-1 addition-- 

tunnel. Bec’gstazed 9-am on*locvcne hydrochloride (400g) was added 

portion-wise with stirring. Triethylamlrie (428 mL) was added over 10 mm. while 

� keeping the temperature between 0-2 °C. The reaction mixture was stirred for 10 

mm. and then cooled to -22 °C. A solution of 2809 chloroacetic anhydride in 540 

am meth*ne chioiewas ten added at such a rate that Thlelemperatthe did not 

rise above 5°C. An additional 132 ml of methIóne  chloride was used to rinse the 

addition funnel. The reaction mixture was assayed by HPLC 15 min after the start 

of anhydride addition. When the amount of starting material present was less 

than 2%, The reaction was quenched with 680 mL of DOSM Sodium bicaitonate 

solution. The mixture was stirred for 15 min, then transferred to a 5-Leeparatory 

funnel. The phases were allowed to separate. The methylene chloride phase was 

separated and washed with an additional 680 mL of O.OSM sodium bicarbonate 

sou1bn . The washed melt&ene chloride solution was added drowse into 17  

of a.t0:1 mixture of n-heptane and isopropanol (15.4L of n-heptane and 1.54 I- of  

isopropanol). The slurry was stirred for 5 mm, and then allowed to settle for 10 

mm. The supernatant was decanted off and the precipitate was filtered through a 

coarse-porosiy lrlfled-lunnel. The solid was washed with 21 of 10:1 n- - 

heptaie:isopropanol. The solid was dried at 40C under vacuum to afford 550 g 

� 
of the crude product. 

Example 248: ligecydilne 

j0223] Crude 9-chloroacetamldommnocycllne (bog) was added at loom 

temperature (25-26 C) slowly with efficient stirring to 500 mL of t-butylarnine in a 

1-I. two-necked round-bottom flask fitted with a shiner and thermometer. Sodium 

iodide (log) was added and the reaction mixture was stirred at room temperature 

for 7.511. The reaction was monitored by HPLC and when <2% starling material. 

remained, 100 ml of methanol was added and the solvent was stripped oft on a 

rotary evaporator at 40t. To the residue was added 420 mL of methanol and 
- 68 



WO 2006/130501 � - PCT/U521J06/020540 00 
’F 

660 ml. of water. The solution was cooled to a -at and adjusted to p1-I 7.2 wIth 

ooncentrated.HCI (91 ml) to give a reaction misture volume at 1300 ml-. It was 

diluted to 5.5 L with water and the pt-I was a4usted to 4.04.2 Mth000centcated 

L-Cl (12 niL). Washed Ambrnchromfi(CGl61od) (860g) Was added to the 

solution and the mixlu,e was stirred for 30 mm., adjusting the pm-i to 4.04.2. The 

resin was filtered alt and the spent aqueous solution was assayed by HPLC for 

product and stored at 4-8 °C. The resin was slurried in 4.8 Là! 20% methanol In 

water (4 L methanol #16 L water). The suspension was stirred for 15 mm., 

adjusting p1-I 4.0-4.2. The resin was filtered oil and the filtrate was assayed for 

product. The extraction of the resin was repeated 3 more times with 4.81 of 20% 

methaM 
m 

water. AN the resin extracts and The spent aueous solution from 

above were pooled and the pH was adjusted to 7.0-7.2 *h 30% ammonium 

hydroxide. The aqueous solution was extracted with 6X2.8 L of methylene 

� 

chloride, adusthlg the p11 to 7.072 between extractions. The Pooled methiene 

chloride extract was littered through 250g of anhydrous sodium sulfate, 

� concentrated to SOG ml. and cooled to 0-3 °C. After the product crystallized, the 

slurry was stirred for  hat 0-3 t. The solIds were filtered, washed with 2X 50 

mL 01 cold methylene chloride and dried at 40 °c under vacuum to afford 26 gof 

solid. 

Example 24C: Tigecycline Monohydroctilonde 

[0224] Tigecycline (4990.084 mole) was dissolved portion-wise in 500 mL 

of water for injection with stirring. The solution was filtered through a medium 

Porosity funnel and washed with 420 mL of water for Injection. The solution Was 

� cooled to 0-2 t and 5.6 ml- of concentrated HCI was added dropwise while 

maintaining the temperature between 0-2 °C. The initial pH was 8.0 and the final 

p1-I was 6.0. The solution was lyophilized by freôzlnglbe sample at -SOt and 

lyophilizing at -15 C. The shelf temperature was raised to 21 t #0(2 In. The 

resulting solid (49.69) was ground and stored at 4-5 °C. Elemental Analysis: C 

(52.92% theory, 51.75% found); H (673% theory, 6.75% found); N(10.66% 

theory, 10.32% found); 01(5.4% theory, 5.5% found). 
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Comparative Example 25 

TioecvcIine MonohvdrochIo 

Exam p/e 254 9-c/UoroadØtamldom(nocycth,e 

� [02251 Methylene ctdoride (325 mL) was cooled to -s too °C and 9-

MlirtminooycJkle Iwdrachbrlde (100 g) was added poctbn-Y49 over 10 mill. 

Triethylamine (77.69) was added v4,iie maintaining the temperature at -iOta -S 

°C. A solution of 97% chloroacetlo anhydride (10 g) in methylene chloride (133 

ML) was prepared by stirring at 20-26 QQ and added to the reaction mixture of 45 

min while maintaining the mixture temperature at -10 to 200. The flask 

containing the chioroacetic anhydride solution was rinsed with 31 mL methylene 

� chloride and the rinse added to the reaction mixture After stirring for 30 mm,, the 

� reaction was assayed by HPLC to determine if the reaction was complete. 

� Aqueous sodium bicarbonate (185 mL, 0.05M) was added over $0 min while 

maintaining the reaction mixture temperature at 0 to 5°C. After stirring for 10 

� mm., the layers were separated and sodium sulfate (15 g) was added to the 

organic layer. The mixture was, stirred for 15 mm at 0 to 5 C and filtered. The 

resulting cake was rinsed with methylene chloride (2 x 38 rnL) and the combined 

filtrates were transferred into 4.19 I. of 10:1 heptane:isopropanol over 20 mm, 

followed by a 15 mL methylene chloride rinse of the filtrate flask. The resulting 

suspension was sbned to, 15 nun at 20 to 25 OQ, then filtered. The Cake was 

� rinsed with 680 mL of 10:1 heptane:Isopropanol and dried for 24 h at 37 4040°C 

fi5-lgrfflcft. Ptxity by HPLO a,ea%: 78.1. 

� Example 258: flgecycilne 

[0223 9.Gh(oroacetamIdomlnocc(ine (bog) was added with vigorous 

otirrilig to 483 ML of t-butylamine at 0-10°C In aZ-L multi-necked round-bottom 

flask fitted with a stirrer, thermâmefer and condenser, sodium iodide (16 g) was 

added and the reaction mixture was stirred at 33-38°C for 4 It The reaction’ 

mixture was assayed by I-PLC for completion, then conied to 5-10 °C. Methanol 

(300 mL) was added over 10 mm., then the reaction solution was concertatad by 

distillation (10-Il o, 68mm Hg) 10350 mL. A second portion of methanol (600 
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niL) was added to the concentrate, and the mture was concentrated by 

distfllation to 350 mL. Methanol (46 ML) and cold water (565 mU) were added 

wt,lle maintaining the reaction temperature below 30 OC. The solution was cooled 

to 0-5 OC and the pH adjusted to 4.0 with 100 ML of HCl 20°De. The SDlUtiOn 

was transferred to a 5-Lmult1-nek flask with a 500 at water rinse, then diluted 

with I L of water. After stirring for I hat 0-5 t, washed Amberohromfi(C6161) 

resin5 was added and the resulting suspension was stirred for 30 mm. at 20-25 °C. 

The suspension was tittered and the resulting wet cake was added to 340 ML of a 

5:1 waterrnethanol so(ution. The filtrate was set aside. After suiting to, 30 min. 

at 20-25 °C, the suspension was filtered and the resulting wet cake was added to 

a second 340 mL portion of a 51 water.metharol solution. This second filtrate 

was set aside. This suspension was filtered and the resulting wet cake was 

� 
. added to a thud 340 at portion of a 5:1 watenmethanol solution. After filtering, 

the third filtrate was combined with the are and second filtrates and cooled to 0-5 

’C. The pH was adjusted to 1.0 with 11 mU of 280/6 ammonium hydroxide The 

solution was stirred at 0-5°C for 16 Ii, adjusting the p11 to 1.0 as necessary, and 

at 2225 00 forl h, adjusting the p14 to 1.0 as necessary. The aqueous sokton 

was extracted with thoth4ene chloride is X 980 ML), adjusting the pH to 70 for 

each extraction. The combined organic phases were transferred to a separato,y 

tunnel and the aqueous layer was separated. The organic layer Was combined 

with 100 g sodium sulfate and stirred for that 20-25°C. The suspension was 

filtered through a collie pad and the cake was rinsed with 250 ML at methylene 

chloride. The filtrate was concentrated by distillation (-51o5 °C,  160 mm Hg) to 

� 150 nit, then cooled to 0-5 tC for 1 h. The resullirig suspension Was filtered and 

the cake was washed with 0-5°C methylene chloride 2 c SQrnL). The wet cake 

was stirred In methylene chloride (305 ML) and methanol (37 MIL) at 26-32 °C Until 

a solution was obtained. The solution was filtered through ceilte, rinsing The Mille 

Thevrnsh.d Nnbe ome(C61�lNfl resm WEB preparedbyaddlng lBSp ottlftecad, 
haiinogoflzedAmbeccWoflle(CG161M) res toS4OmL oja 51 water:mothan sok*ton. Mar 

sucbon, The wet caRe was slinred In 3O nil & aO:1 water:methanot soIu!on for I hr.t20 t. 
then Thterod. The process was repearod once more a sHard the washed rash. 
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with methylene chloride (2 x  1 niL), and concentrated by distillatIon (’5 to 5cc, 

150 Mm Hg) to 54 mL. The concentration procedure was repeated twice, lirst 

adding 335 mL meths4ene chloride and reducing the volume 1055-70 mL then 

adding 254 niL methylene chloride and reducing the volume to 90-105 mL. The 

resulting suspension was stirred for  In at 0-5 t, then filtered and washed with - 

10 O methylene chloride (2 x 25 mL). The wild was dried at 35-40°C for 18 h, 

then at 4&60 t for 27 I,. Purity by HPLC araat/c 97.7%, C4 spinner 1.23%. 

PUAWICATION 

Example 1 

�Tiaecvcline 

� 102271 A mixture of crude tlgecycilne (110.0 g) and methyl acetate (1.651) 

was stirred and heated 03035CC and methanol (550 mL) was added over 15 

flirt After holding at 30-35 OC, the warm solution was filtered over Inlusorial earth 

(36 g) and the cake was washed with methyl acetate (2x 106 g). The ffltrate was 

concentrated by distillation (20 °C. 150 mm Hg) to 550 mL. Methyl acetate (1.1 L) 

was added and the resulting suspension was concentrated by distillation 120 0C, 

150 mm kg) to 550 niL. This stop was repeated, then the concentrate was cooled 

to 0-4°C tori h. The resulting solid was collected by tiltiation and washed with 0-

5°C methyl acetate (2 x 150 mL). The solid was dried under vacuum (05-70 °C, 

10mm Hg) for 100 np afford 98.09 (89.1%yleld) of the desired product. Purity 

� 

Example  

IThecycline 

[02281 9-Anilnominocyline.HCI (140.0 g)was added portion-wise to 840 mL 

of water at 04 CC. t-ButylglycIne acid chloride hydrochloride (154 g) was added 

over 15 min with good stirring while maintaining the temperature at 04 °C.  The  

solution was stirred for 1-3 h. The pH of The mixture was adjusted to 72–02 with 
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30% ammonium hydroxide while maintaining the temperature 00-ID OC. 

Methanol (930 mL) and 840 ml, of meffjene chloqk3e were added to the sc4u&4 

which was stirred for I hat 20-25 OC. The phases were separated. The aqueous 

phase was extracted with 3X600 mL of methylene chloride, and the organic 

phases were combined, dried and concentrated to a volume of approximately EDO 

mL The resulting suspension was cooled to 0-2 t for  In The sold was ifitered 

and dried to give 1209 of product (75% yieldj. Puri’ by J-IPLC 8,98%: 98%, 0-4 

epimer 0.1%. MS(FAS): nVz 886 (M+H); 585 (MI. 

- Example 3 

- ThcvCIifle 

(0229) flgecycline (15.009) prepared" described in Example 2 was 

added to 113 ml-of acetone mid 113 mL of methanol. The suspension was 

sllrted at 20-25 °C for 1 h, then cooled to 0-2 1C. After stirring for I F., the 

suspension was filtered and washed to give 12.55 9 at pioduct (83.7% yield).. 

Purity by HPL.0 area % 99 %, 04 ep1mel 04%. 

Example  

fleovcilne 

102303 Tigecycllne (105 g) prepared as described in Example 2 was added 

to 800 mL of acetone and 800 ml. of methanol. The suspension was stllmd and 

heated W0-350 for 16 min,than 000ledto 20-25 OC. After ioldhgat2o-25 °C 

� for 1 h, the suspension was cooled to 0-4 °C and held for I F.. The solid was 

filtered, washed and dried to give 839 of product (79% yield). Purity by I-IPLC 

area %: >99%, 04 eplmer: 0.4%. 
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Example 5 

Tipecyclirie 

(02311 To a 1-L mufti-necked task, equipped with a mechanical stirrer and 

nitrogen protection, was added 942 9 O wet cnjde tigecycline, methanol f306 g, 

SBBmL), and acetone (291 g, 365 mL). The mixture was stirred at 16-23 °C  tor 

4 hours. The slurry was filtered on a 9-cm Bachner tunnel with #1 Whathan 

paper. The wet cake was washed with methanol (67 g, 110 ml..) at 20-25 °C. 

The wet cake was dried with suction and nitrogen protection for 0.1 It the wt 

cake (75.3 g) was transferred back to the 1-L multi-necked flask and a solution of 

methanol (233 g, 295 mL) and acetone (2440,309 mL) was added. The slurry 

was stirred at 15-20°C for 5.5 hours. The slurry was filtered on a 9-cm BUchner 

S 
funnel With #1 Whatman paper. The wet cake was washed with methanol (709, 

68 mL) at lB - 24 OC. The wet cake was dried With suction and nitrogen 

protection for 0.1 It The wet cake (59.0 g) was transferred back to the 1-L mufti. 

necked flask and a solution of methanol (195 9,247 mU) and acetone (187 g 

236 mU) was added. The slurry waä stirred at 18-24 t for3 hOu,s The slurry 

was fifteid or, a 9-cm 8ichner funnel with 91 Whatman paper.. The wet cake 

was washed With methanol (55 g, 70 mL) at 20 - 25 °C. The wet cake was dried 

with suction and nitrogen protection for 0.1 h. The wet cake (48.99) was; sampled 

for high pressure liquid chromatography (I-IPLC) analysis (total Impurities= 

0.62%, mlnocycline = 0.17%, 04 splicer = 0.3%, largest other single frnputizy 

0.05%). 

[0232] The wet cake (48.9 g) was transferred to a 2-L multi-heck flask with 

a vacuum distillation set up To the wet cake was added a premixed solution of 

methanol (90 g, 114 mL) and dichloromethene (1023 9,772 mL). The slurry was 

stirred at 15 -20 °C to obtain a red solution. The solution was distilled to 160 mL 

at 13 - 1700 with avacuurn of 330 mmHg over O.Bh to yield an orange shiny. 

To the 2-U flask was added dichlorornothane (818 g 617 ML) and the slurry Was 

4Crude tigecycline was prepared from mlnocycline*ICI obtained from the supplier 
Interchem. 
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redisVlled to 183 ml- ate �13°C with a vacuum of 617 mmHg over 07 h. 

Diohloromethane (635 9,479 mL) was added and the slurry redistilled to 183 ml-

at
Lat

 6-7°C with a vacuum of 617 mmHg aver 0.6 hours. The resulting orange 

slurry was cooled to 0-5 t and held at 0-5 t, with stirring, for 2 hours. The 

slurry was filtered on a 7cm BUchner funnel with #1 Whatman.paper The wet 

cake was washed with two 69g(52 ml-) portions of dichiororriethane at 0 CC. The 

wet cake was dried with suctIon, under nitrogen protection, for 5 nun. A sample of 

the wet cake (48.79) was submitted for HPLC analysis (total Impurities = 

rninocycllne 0.120/6, C-4 spinner = 0.320/6, other impurities 0%.) The wet cake 

was then dried at 25°C with a vacuum of <10 mmi-ig for 57.5 hours be 

dichloromethane level of 2.20/6, giving 32.3 g of.figecycline (34.2% )9d). 

[0233] This procedure was followed using crude Tigecytflne that had been 

prepared from Minccycline.i-40 obtained from suppliers Hovlone and Nippon 

is Kayaku. A comparison of the Impurities p.esent in the Tigecyline obtained from 

the above process using each source of Mlnocycline.HCl sisiting material is given 

in Tables i and 2. These tables Indicate that the process provides a good yield of 

IrgocycUns with a low level of impurities. 

S 

TABLE I 

Mlnoycllne.14C1 Tigecycihie Total Recovered C-4eplmer 

source processing Impurities In TiMno- In final 

stage final cycline.14C1 Tigecycllne 

Tigecycline  

(%)  

Nippon Kayaku crude 0.71 0.33 0.26 

crude 

Nippon Kayaku purified 0.26 013 0.13 

purified  

Interchem crude crude 0.66 0.17 0.29 

Interchem purifIed 0.38 0.10 0.15 
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C 

MinoycIIneaHCI Tigecycline Total Recovered (>4 epimor. 

source processing . knpurltlesh, Mine- In final  

stage final cycline4icl Tigecycline 

� Tigecycline  

N 
purified 

Hol4one crude crude 0.64 018 0.2 

Hovione purified purified 0.39 0.13 0.14 

TABLE 2 

Test Nippon Kayaku lnterchem Iovione 

Description Orange powder Orange powder Orange 

powder 

Yield (g) 26.5 32.3 36.4 

Strength (%)1 100 99.6 99.6 

Total Impurities 
(%)2 

0.13 0.23 025 

LSI (%) [RP1] brI4 0.13 (0$41 0.07 [0.67J 

Minocycilno (%) 0,13 0.10 0.13 

Epin,er(%) 0.13 0.15 0.14 

Dlchloromethane 

(%) 

1.3 2.2 2.1 

Methanol (%) 0.001 0.003 0.002 

Acetone (%) 0.001 brl 

Heptane (%) 0.001 � bif � bTl 

isopropyl alcohol 

(%) 

0.002 brl’ bri 

Toluene (ppm) brI bit �bd 

NN-DlmethyI- 

forniamide (ppm) - 

brl ri. 

 ____ !717!1� bri 
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Water 

(XF,%)j-219.4

.32 0.72 0.51 

Residue on 
ignition (%) 

.030 0.005 0.014 

IA sitive Positive Positive 

Specific rotation’  -213.4 

-2187Ciystallinity
 nforms Corlforms 

ConformsYieId(%)
 21 26 

24Yield (corrected,24. 
%)1O 

30 27 

Yield from Mino 
(%)  

10 12 13 

Yield from Mino 
(corrected, %)10 

11 13 14 

t Co an Mhydrous basis, solvent tree. 2. ExcIUalng Sprier. . Isr9oe’ single Impunly ’u_al) 
excluding C-4 epl,ier end Minocycllne. Relative retenhion time (RR!) relauve to OAR-M. 4. tnt 
below reporting lImit. 0.05% ’ci’ HPLC S. al of 0.0005%. 6. brl of 0.0003%. 7, brL of 0.0030% 
(single Sample). S. bil ci 2 ppm. 9. brl 063 ppm: io. Corrected Ion sPength of stating material 
nd product 

Example 6 

Theodine 

. (0234] Crude Tigecyclne wet cake (72.5 kg, 38.2 kg dry weights) Wó$ 
stirred and slurried in 191 kg (5 parts) acetone and 191 kg (S parts) methanol. 

The slurry was then warmed Ia 301036 00, immediately cooled to 19 102$ °0, 

and hold at19to28C for two hours. The slurry was then cooled tootO6°C 

and held at 0 to 8°C for I hour.. After filtering and washing wiTh 2 x 34 kg (0.9 
parts) acetoneimethanoi (1:1), the wet casE was then tested for minocycline 

(0.23%), 9-amlnominocycline (0%), and for the largest single impurity other than 

6 Dry weight calculated form loss on drying data. 
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the 04 spinner (0.09%). The C-4 epimer content was 112%. Based on the 

analytical data, an additional reslurry was not performed To the wet cake was 

added .440 kg (11.5 parts) of methylene chloride and 392 kg (1.0 pads) methanol 

and the mixture Was heated to 30 to 36 t-to dissolve. The batch solution was 

filtered through 0.3micron pyrogen reducing and 0.2-micron clarifying filters. 

Three vacuum distillations were then performed to remove methanol, with 

methylene chloride chases (440 kg and 339 kg, respectively) before the second 

and third distillations. The residual methanol level was 0.3%, The batch was 

cooled too to 6°C and slimed for 1 hour. The baton was filtered, washed with 2 

42.1 kg (1.1 parts) S pre-cooled (-13 to -7 C) methylene chloride and dried at no 

more than 60°C to a loss on drying of <2.5%. The material was milled to give 

22.3 kg of Tlgecyclino (58% yield). Purity by HPLC area %: 98.2%, C4 epirner. 

1.55%, Mlnocyclino 0.1%, 9-aminominocyÆline 0%, single largest other impurity = 

OMS%. 

Example V 

Tipecycilne 

[02361Cnjde Tigecyclin. wet cake (103.5 kg., 53.4 kg dry weight) was 

stirred and slurried in 191 kg (5.1 parts) acetone and 191 kg (5.1 parts) methanol. 

The slurry was then warmed to 30 to 3600, Immediately cooled to 19 to 25°C, 

and held atl9to2S °C for two hours The slurry was then cooled toOto6°C, 

and held at 0 to 6 °0 for 1 hour. After filtering and washing with 2 x 34 kg (0.9 

parts) acetone/methanol (1:1), the wet cake was then tested forminocyclino 

(0.12%), 9-aminorninocycllne (0%), and for largest single Impurity other Than C-4 

epimer (0.13%). The C-4 epimer content was 0.37%. Based on analydeal data, 

an additional reslurry was not performed. To the wet cake was added 440 kg 

(11.7 parts) of methylene chloride and 55.1 kg (1.0 parts) methanol and the 

mixture was heated to 30 to 36 t to dissolve. The batch solution was filtered 

Through 0.3-micron pyrogen reducing and 0.2-micron clarifying filters. Three 

by weight calculated form loss on drying thia 
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vacuum distillations were then performed to remove methanol, with methylene 

chlorido. chases (624 kg and 481 kg, respectively) before the second and third 

dstSaMons. The residua’ methanol level was 1.070%. The batch was cooled too 

to 6°C and stirred for 1 hour. The batch was filtered, washed with S x 59.7 kg 

(1.1 parts oath) of pre-cooled (-13 to -7°C) methylene  chloride and dried at no 

more than 60 °C to a loss on drying of <2.5%. The material was milled to give 

31.7 kg of Tigecycline as a first crop. A second crop consisting of residual product 

In the crystallizer provided an additional 2.5 kg. Both crops represent a 64% yield 

from crude Tigecycline. 

10236] While the Invention has been described by discussion of 

embodiments of the Invention and non-limiting examples thereof, one of ordinary 

sl4ll In the an may, upon reading the specification and claims, envision other 

embodiments and variations which am also within the Intended scope of the 

invention and therefore the scope of the invention shall only be construed and 

defined by the scope of the appended claims. 
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WHAT IS CLAIMED 1St 

1. A method of preparing at least one compound of formula 1, 

� "Va - 

N Nil 
J)JN H2 

or a pbarmacoutical}y acceptable sa’t thereof, 

wherein RI and A2 are each independently chosen from hydrogen, straight 

and branched chain jC1-00)aIl4, and cycIoail4, Of Ri and A2, together with N, 

form a heterocycle; R is �NA3A4, where R and A4 are each Independently chosen 

� from hydrogen, and straight and branched chaln(Ci-C4)ail4; and n ranges from 

� 1-4, 

� comprising: - 

(a) reacting at least one nitrating agent with at least one compound of 

formula 2, 

II 

Afth OH 

2 

or a salt thereof, to produce a reaction mixture comprising an intermediate; 

and 

S (b) further reacting the intermediate to form the at least one compound 

of formula 1, 

wherein the Intermediate is not isolated from the reaction mixture. 

2. The method according to claim 1, wherein A1 is hydrogen, Fla ist-- 

butyl, R3 is methyl, R4isniettiyi, and nisl. . 

3. The method according to claim 2, wherein the at least one 

compound of formula I is tigecycline or tigecychne HCI. 
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4. The method according to one of claims ito 3, wherein the at least 

one nitrating agent Is chosen from nitrate salts and nitric acid. 

5. The method accoidng to claim 4, wherein the at least one nitrating 

agent is chosen from nityic acid. 

6. The method according to claim 5, wherein the nitric acid has a 

concentration
 
of at least 80%. 

7. The method according to any one of claims Ito 6, wherein the at 

least one nitrating agent is present In a molar excess relative to the at least on 

compound 
.of

 formula 
z. 

B. The method according to claim 7 wherein the molar excess is at 

least l.O5equivalents. 

9. The method accoring to anyone of claims I to B. wherein the 

reacting in (a) is In the presence of an acid. 

S 10,. The method according to claim 9, wherein the acid is sulfuric acid. 

II. The method according to anyone of claims I to 10, wherein Pre 

reacting In (a) Is at a temperature ranging from 5 to I 5*Q 

12. The method according to any one of claims 1 to 11 wherein the at 

least one compound of formula 2 is chosen from a salt 

� 13. The method according to claim 14 wherein the salt of the at least 

one compound of formula 2 is chosen from hydrochloride, hydrobromide, 

hydrolodide, phosphoric, nitric, sulfuric, aceuc, benzoic, citric, cystein fumaric, 

glycolic, malelc, succinic, tartaric, sulfate, and chlorobenzensulfonate salts. 

14. The method according bchii 12, wherein the salt of the at least. 

one compound of formula 2 is chosen tram alksuIfonIc and arylsuifonic salts. 

15. The method according to any one of claims Ito 14, wherein the 

intermediate Is a salt. 

16. The method according to claim -15, wherein the Intermediate Is a 

sulfate salt, 

17. The method according to any one of claims 1 to 16 wherein the 

intermediate is at least One compound of formula 3, 

I 
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or a salt thereof. 

18. The method according to claim 17, wherein the at least one 

compound of formula 3 Is present in an amount of at least 80% relative to the total 

amount of organic components, as determined by high performance liquid 

chromatography. 

19. The method according to claim 17, wherein the reaction mixture 

Includes the C4-epimer at formula Sin an amount less than 10%, as determined 

by hgh performance liquid cwoma1ogralty. 

20. The method according to any one of claims 1 to 19, wherein the 

further reacting in (b) comprises reducing the intermediate. 

21. The method according to claim 20, wherein the reducing forms at 

least one compound of formula 4, 

or a salt thereof. 

22. The method according tDclaim W, further comprising acythig the 

� reduced intermediate. 

23. The method of any one of claims I to 22, wherein the reading in (a) 

comprises providing the at least one compound of formula 2 In an amount of at 

astIgram. 

24. A method of preparing at least one compound at formula 1, 
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or a pharmaceutically acceptable salt thereof, 

wherein Pj Is hydrogen P6 Is t-it>1, P Is �NR3R4 where Re is methyl and 

R4 Is. methyl, and n is I 

comprising: 

(a) reacting at least one nitrating agent with at least one compound of 

formula 2, 

OH OH 

or a salt thereof, to produce a reaction mixture comprising an Intermediate; 

and 

(b) further reading the Intermediate to form the at least 009 compound 

Of formula 1 

Wherein the Intermediate Is not isolated from the reaction n’xture. 

25. The method according to claim 24, wherein the at least one 

compound of formula I is tigecycline or tigecyoline HCL 

26. 4 method of preparing at least one compound of formula 1, 

an 

)NNJ.IIN45)S42N)I2 
- 

or a pharmaceutically acceptable salt thereof, 
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Wherein Rt and P2 are each Independently chosen from hydrogen, straight 

and branched chain (Gi-00)alkyl, and cyoloalkyl, or Ri and R together With N, 

Iowa a heterocycle; na -NR3R4, where 93 and H. are each Independently chosen 

from hydrogen, and straight and branched chain (01-C4aIkyt; and n ranges from 

14, 

comprising; 

(a) reacting at least one nitrating agent with at least one compound of 

formula 2, 

NHi 

or a salt thereof, to produce a slurry; and 

(b) further reacting the slurry to form the at least one compound of 

formula 1. 

27. The method according to claim 26, wherein Ri is hydrogen, fl2 Is t -

butyl, R Is -NRaR4 where Re Is methyl and P4 is methyl, and n Is 1. 

26. The method according to claim 26, wherein the at least one 

compound of formula 1 Is ligecycllne or figecycline 1-101. 

29. A method 01 preparing at least one compound of formula 3 or a salt 

thereo 

wherein R is -N,R4, where ha and 94 are each independently chosen 

from hydrogen, and straight and branched chain JCI.C4)alIqi, 

comprising: 

reacting at least one nitrating agent with at least one compound of formula 

2 or a salt thereof, 
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0$ 

Hx 

OH 0 

2 

wherein the reacting is performed at a temperature ranging from 5 to 15°C. 

30. A method of preparing least one compound of formula 1, 

Nj’ 
- OH 

P2 
00 0

  
ou 0 

or a pharmaceutically acceptable salt thereat 

� Wherein Ri and P2 am each independently chosen from hydrogen, sfraIht 

and branched chain (C,-Cs)aiIwl, and cycloalkyl, or Ri and R2, together with N, 

form a heterocycle; R Is �NR8R4, where and RA are each independently chosen 

from hydrogen, and straight and branched chain (Cj-04)alkyi; and n ranges from 

l-4 

� comprising: 

(a) reacting at least one nitrating agent with at least one compound of 

formula 2 or a salt thereof to produce a reaction mixture comprising an 

intermediate; and 

\/ 

� 

(b) further reacting the intermediate to form the at least one compound 

of formula I 

wherein the reacting in a) Is performed at a temperature ranging from 5 to 

15°C. 
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31. The method according to claim 30, wherein Ri is hydrogen, fl2 1st-

butt, P0 Is methyl, H4 Is methyl, and n is 1,  

32. A compound or a salt thereof prepared by the method according to 

any oneol claim l to 31. 

33. The compound according to claim 32, wherein Ri is hydrogen, % is 

t-butyl, Pa Is methyl, F?4 Is methyl, and n ls 1. 

34. The compound according to claim 33, wherein the at least one 

compound at formula I Is tigecycline or tigecycline H. 

35. A composition comprising a compound or a salt thereof prepared by 

the method according to anyone of claims I lo 31. 

36. The composition according to claim 35, wherein Ri Is hydrogen, Ra 

ist-butyl, As Is methyl, A4 Is methyl, and n is 1. 

S 
37. The composition according to claim 36, wherein the at least one 

compound of formula I Is &oceliæe or tiget)dine HCL 

38. The composition according to claim 36, further compfising at least 

one pharmaceutically acceptable carder. 

$9. A composition comprising: 

at least one compound of IomuIa 3, 

Or a salt thereof, 
S wherein R is �NA3R4, where fls and F6 are each independently chosen 

from hydrogen, and straight and branched chain (Ci-C4)alkyl, 

wherein a 04-epimer of formula 3 is present In an amount less Than 10%, 

as determined by high performance liquid chromatography. 

40. The tonwosition according to claim 39, wherein Ri is hydrogen, P8 

is t-butyl, R is �NA3R4 where 9318 methyl and R. is methyl, and n Is 1. 
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TIGECICLINA V METODOS PARA PREPARAR 9-NITROMINOCICLINA 

La presents solicitud reivindica el beriaficlo do Is Solicitud Provisional de 

EEULJ. N 60/665291, presentada el 27 de mayo do 2005, cuyo contenido estØ 

ineorporado aqul a made da referenda. 

Se revebn mOtodos pare preparar, al nienos, on compuesto de formula 1, 

OMW 

one de sus sales aceptables pars use farmacØutico, 

deride Ri 
y 

R2 so seleccionan, coda one an forma indapendLente, do 

hidrageno, alquilo (Ci-C) de cadena lineal 
y 

ramificada 
y 

cicloalquilo, 0 RI y , 

junta con N, forman un heterociclo; R as �NR3R4, donde A3 YR4 as seleccionan, 

code one an forma independents, de hidrogeno, aiquilo (Cl-C4) de cadena lineal 

ramificada; 
y n oscila entire 14. 

En one reafizacion, R as h’drOgeno R2 as E-buEilo, R es �NR3R4 donee ft 

as motilo y R4 as matilo 
y 

in as 1, par ejemplo. tigeciclina. Tieciclina, (9-(t-butil-

� 

glicilamido)-minociclinn IBA-MI NO). (4S4aS,$aR. 1 

butilamino)acetamido].4,7-bis(dimetilamino)-1 4,4a,5,5a6,1 1 ,12a-octabidro-

3,10,1 2,12a-tetrahidroxi-1 ,1 1-dioxo-2-naflacencarboxamida, donde Ri as 

hidrogeno, R2 as t-butilo, Ra as stable, R  as motile, y in as I. La Tigeciclina as Un 

antibiotico de glicilciclina 
y 

on analogo de Is tetraciclina semisintetica minociclina. 

La tigeciclina as on 9-t-butilglicilamido derivado do Is niinociclina, segUn Se 

observe an Is estructurs a continuación: 

N N 
C.214497 7 OH a 

OH OH 0 a
 

TiecicIIna 



2 

La tigeciclina se creO an respuesta a La amenaza mundiaL de Ia creciente 

resistencia a Ins antibioticos. La tigeciclina tiene una actividad antibacteriana its 

arnplio espectro tanto in vitro coma in vivo. Los antibiaticos con glicilciclina, comb 

as its tetraciclina, act’an inbibiendo Is conversion do Las proteInas an las 

batteries, 

La tigeciclina as Un antibiOtico conocido de Is tamilia be Is tetraciclina 
y 

on 

analogo quimico de Is minociclina. Be puede user como tratamiento contra It 

bacterias resistentes a los farmacos 
y 

Se demostrO qua funciona an aquellos 

0 casos donde that; antibiOticos no funcionan. P01 ejernplo, as active contra el 

Staphifoococcus ausus resistente a Is nieticilina, Streptococcus pneumoniae 

resistants a Is penicilina, enterococos resistentes a ía vancomicina (0 J. 

Beidenbach at. al., Diagnostic Microbiology 
y 

Infectious Disease 40:173-177 

(2001); H.W. Boucher at. al., Antimicrobial Agents & Chemotherapy 44:2225-2229 

(2000); P.A. Bradford din. Microbiol. Newslett. 26:163-168 (2004); D. Milatovic at. 

al. 
, 

Antimicrob. Agents Chemother, 47:400-404 (2003); R. Patel at. al., Diagnostic 

Microbiology 
y 

Infectious Disease 38:177-179 (2000); P.J. Petersen at al., 

Antimicrob. Agents Chemother. 46:2595-2601 (2002); 
y 

P.J. Petersen at. al., 

Antimicrob. Agents Chemother. 43:738-744(1999)! y contra organisnios qua 

presentan doe formas principales de resistencia a la tetraciclina: etlujo 
y 

protecciOn ribosOn,ica (C. Betriu at. al., Antimicrob. Agents Cheniotber. 48:323-

325(2004);’. Hirata at, al, Antimicrob. Agents Chemother. 48:2179-2184 (2004); 

P.J. Petersen at  al,, Antimicrob. Agents Chemother. 43:738-744(1999). 

La tigeciclina as puede user pare at tratamiento de rnuchas infecciones 

bacterianas, tales comb infecciones intra-abdominales (clAD, infecciones do Is 

estructura cutÆnea 
y 

its piel complicada (cSSSI), neumonia contRida an Is 

comunidad (CAP) 
y 

neumonia contraida on el hospital HAP), provocadas, tal vez, 

por patOgenos gram-negativos 
y 

gram-positivos, anaerobios, 
y 

cepas susceptibles 



S 

a Is meticilina 
y 

resistentes a la meticilina del genero Siraphiloococcus atireus 

(MSSA 
y 

MRSA). AdemÆs, Is tigeciclina so suede user para tratar 0 controlar 

infecciones bacterianas an aninieles de sangre caliente causadas par bacterias 

que presenten determinantes resistentes a TatM 
y 

TetK. Tanibien, Ia tigeciclina 

as puede user para tratar infecciones Oseas 
y 

articulares, neutropenia relacionada 

con cateteres e infecciones ginecolOgicas, 0 para tratar otros patôgenos 

resistentes, tales coma bacterias VRE, ESBL, entericas, niicobacterias de 

crecimiento rapido 
y 

similares. 

La tigeciclina tiene algunas desventajes ya que puede disminuir par Is 

epinlerizacian. La epimerizacion as una ccnocida runs de degradacian de las 

tetraciclinas an general, a pesar de que La tasa de degradaciOn puede varier 

segIn Is tetraciclina. A comparación, Is  tasa de Is epimerizaciôn do Ia 

tigeciclina suede ser rapids, incluso, par ejemplo, an condiciones acidicas ’eves 

y/o a temperaturas moderadaniente altas. En Is bibliografra de la tetraciclina, as 

informan varios rnetodos usados par cientiticos pare tratar de minimizer la 

formacion do epimeros de tetracicLinas. En algunos metodos, Ia formaciOn de 

sales metÆlicas de catch, niagneslo, zinc o aluminio con tetraciclines limitan la 

tormacion do epinleros cuando as realiza an soLuciones no acuosas con niveles 

de p1-I bØsicos. (Gordon, P.N, Stephens Jr, CR., Noseworthy, M. M.  Teare, F.W., 

� Patente de Reino Uruido 42 901.I0fl. En elms mØlodos, (Tobkes, Patenfe de 

EE.UU. NO 4.038.315) Is formaciOn do un complejo metalico se Ill a card an un 

pH acidicos y as prepare, en consecuencia, una forma de solido estable del 

fÆrmaco. 

La tigeciciina diIere estructuralmerite de so simmers cr1 solo 6n sentido. 
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OH OfçH 

NH 

OH 0 OH 0 0 0 11 

FORMULA I FORMULA II 

En Ia tigeciclina, el grupo N-dirnetilo an at carbono 4 as cis al hidrógono 

adyacente tal coma se muestra on to formula i, miontras quo el epimero es docir, 

el epimoro O-), formula II, son mutuaniente trans an Ia manors indicada. A 

pesar do quo so tree que el epirnoro do tigeciclina noes tOxica, as posible quo an 

ciortas condiciones carozca do Is oficacia antibacteriana de Is tigociclina y quo, 

porlo torte, sea un producto do degradaciOn indesoable. AdomÆs, Is cantidad do 

epinisrizacion so puode incromentar cuando so sintetiza tigecicline a gran escala. 

Otros metodos pare reducir Ia fomiaciOn do epinleros incluyen mantener 

be nivelos do pH por score 6,0 durante el proceso; evitar el coritacto can 

conjugados do acidos tables tales come tormatos, acetatos, fosfatos 0 boronatos 

y ovitar el contacto con Is bumedad, per ejemplo, con soluciones acuosas. Con 

respecto a Is protocciOn contra Is humored, Nioseworthy y Spiegel (Parents 

estadounidonse NO 3.026.248), y Nash y Haeger, (Patonte estadounidense NO 

3.219,529) sugirieron fOrniular anÆlogos do tetraciclinas on vehiculos no acuosos 

pars mojorar Ia estabilidad del fÆrrnaco. Sin embargo, Ia mayor parto do los 

vebiculos incluidos on estas rovelacionos son mas apropiados pare uso topic0 

quo paronteral. So sabo, tambiØn, que Ia epimerizaciOn do la tetraciclina dopendo 

do Is temperature, do modo quo to producciOn y of almaconamiento do tea 

totraciclinas a bajas temperatures tambiØn puedon roducir la volocidad do 

formation do epImoros ((Yuen, P.1-I., Sokaloslci, ID., J. Pharm. 901. 66; 1648-

1650,1977; Pawelezyk, E.  Matlak, B, Pol. J. Pbarmacol. Pharrn. 34: 409-421, 
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1982). Se man probado vahos do estos metodos con Is tigecicliria, pero 

aparenteniente, ninguna he podido reducir Is formaciOn do epimeros 
y 

Is 

degradacian oxidativa, niientras qua no Se ncorporen degradantes adicionales. 

Se descubriO qua el complejamiento con metales, par ejemplo, no tierie un gran 

efecto score Is formacian de eplmeros a degradaciOn, generalmente con pH 

basics. 

Si bien el usa de buffers S foslato, acetato y cilralo mejora is estabitidad 

del estado de Is soluojOn, parecerian acelerar Is degradaciOn S Is tigeciclina an 

ci estado liofilizado. No obstante, incluso sin Is pressure de on buffer, Is 

epinierizaclOn as Un problems mayor con la tigeciclina qua con ores tetraciclinas, 

tales coma Is minociclina. 

Ademas del spinners de C4, otras impurezas incluyen productos derivados 

de oxidaciOn. Algunos S estos productos derivados surgon de Is oxidaclOn del 

anillo D de la molecula, quo as Un aniinofenol. Los compuestos de formula 3 

(vease Esquema 1 a continuaciOn) Se pueden oxidar fØcilmente an It posiciones 

C-Il 
y 

C-12a. El aislamiento do Jos cornpuestos Us formula 3 our credo de 

precipitaciOn con Un no solvents presents el problems de qua los productos 

derivados de Is oxidaciOn 
y 

las sales metÆlicas as coprecipitan con el producto, lo 

cual da lugar a grados rnuy bajos de pureza. La oxidacian 
y 

degradaciOn del 

nLkleo do los conipuestos de formula 3 pueden ser mas pronunciadas an 

condiciones de reaccion basicas 
y 

miss tambien an operaciones a gran escala 

debido a qua los tiempos do proceso son, an general mayore 
y 

los compuestos 

estan an contacto con Ia base durante on tiernpo mayor. 

AdemÆs, los productos de degradecion as pueden obtener durante code 

uno de los diferentes pasos de Un esquema 
y 

la tares de separar el compuesta 

deseado de los productos do degradaciOn puede resultar tediosa. Por ejemplo, 

no so pueden user tecnicas do purificacion convencionales, tales como, 



croniatografia score gel do slice a HPLC preparative pairs Is purificaciôn sencilla 

do ashes compuestos debido a sue propiededes quelantes. A pesar its quo 

algunas totraciclinas fueron purificadas par media do cromatogrefia do particiOn 

usando columnas liechas do hone do diatomeas impregnadas con fasos 

estacionarias amortiguadas (con buffer) quo contenian agentes secuestrantes 

corilo EDTA, diclias tOcnicas pueden acarrear one resoluciOn, reproducciOn y 

capacidad ninny bajas. Dichas desventajas puede dicultar is sintosis a grart 

eseala. Tambien as he usado la HPLC pare purificaciOn, pew una adocuada 

resolucian do los verbs componontes sabre las columnas do HPLC reqLjiore do Is 

presencia do agents apereador do jones an Is fase mOvil, Separar of producto 

final do los agontos secuestrantos y apareadores do lanes an Is fase niOiil puede 

resultar diticil. 

Si bion an one pequeha socials, los compuestos irlipuros obtenidos par 

media its precipitaciOn as pueden purificar par media de HPLC de tess inverse 

preparative, dictia purificaciOn suede ser ineficiente y costosa cuando as trabaja 

con kilogramos do niatoriI. 

Us sale manors signs oxistiondo una necesjdad its obtonor of at menos on 

compuesto do formula 1 an una forma mÆs punifloada quo a quo as obtuvo 

anteriormonto, Tambien, sigue existiondo una necesidad do canter con nuevas 

sInlosis pare rnininiizar of usa its cromatografra a fines do purificaciOn. 

En Is presents, as revelan mØtodos para producir totraciclinas, tales conlo 

tigeciclinas, segUn as ilustra on forma general an el Esquema 1 a continuaciOn: 
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N Agente nitrante 
Agene reductor! 

OH_ _ Or catalizador 

O2N I fi 
OH OH 0 

2 

0 OH 0 

3 

0 

R 
R 

ON CH2It0 
NIN 

/ 

H1N 
J N H 

JTh N 
,Ilt

 
Our, 

OH 0 
H RI_NN1O 

ON 0 0 OH 0 

4 1 

Esquema I 

Ri y F. so seleccionan, code uno an forma independiente, S hidrageno, 

aiquilo (Cl-C6) de cadena lineal y ramificada y oicloalquilo, 0 Ri y Ha, junto con N 

torman un beterociclo y R as �NR3R4, donde p y R4 so seleccionan, cada um en 

forms independiente, de bidrOgeno y alquilo (CI -C4) de cadena lineal y ranlificada; 

y in vans entre 14. 

El compuesto de formula 2 as tambiOn conocido come una minocicllna 0 UP 

denivado de esta- La reaction del cornpuesto do formula 2 con al menus un 

agente nitrante proportions an sustituyente -NO2 qua forms un compuesto de 

formula 3. El sustituyente -NO2 do to fOrmula 3 Se puede reducir a up amino, por 

media de bidrogenaciOn, par gemplo, paid former of compuesto do formula 4. 

Finalmente, Is scilaciOn del compuesto de fOrmula 4 genera of compuesto do 

fOrmula 1. 

En Is presente, so revolan mØtodos para realizar reacciones pare producir 

el compuesto do formula I par ejemplo, nitraciOn, reducciOn y acilaciOn. 

Tambien, so revelan mØtodos para purificar or compuesto de formula i - 

Los mØtodos revejados pueden former of producto deseado mientras one 

reducen to cantidad de, al manna, ups impureza presente an of producto final! tel 



coma to forniaoiôn its  spimeros, Is prosoricia do reactivos de parlida y productos 

derivados do oxidacian. Tel reduccian do irripurezas se pueds lograr aureate eL 

memos Line fase de Is sintesis, por ejemplo, durante oualquiera do las 8quirentes: 

nitraciOn, reducciôn y miIaciOn. Los metocios revelados all tanibiØn facilitan 

aintesis a gran escala con purezas adecuadas de Ins productos finales. 

FIGURAS 

La Figural rostra un esquema ejempliticativo pare preparer tigociclinas. 

La Figure 2 niuestra on esquoma ejemplificalivo pare preparer lieciclinat 

La Figure 3 muestra on esquoma ejemplificativo pare preparer tigeciclirias. 

DEFINICIONES 

Cabs rater quo, come so use aqui an Is presents memoria descriptive yes 

reivindicaciones anexas, las formas singulares"on", ’unia’, ’Ia’ y el" incluyen los 

referontes an plural a menos qua as of contenido indique claremente Ia contrario. 

As[, par ejemplo, Is referenda a ma composiciOn qua contiene’on conipuosto" 

incluye una mezcla do dose mÆs compuestos. Tambien, Se doboria destacar quo 

of termino 0  Se use, generalniente, on of sentido quo inicluye "y1", a menos qLls 

el contenido indique claramente to contrania. 

La "tigociclina" comm se use aqul LncLuye tigeciclina an forma de base libre 

formas de sales tales coma cualquier Sal aceptable pare usc farmaceutico, 

enantiomeros y epimeros. La tigociclina, tal su use an Is prosente, so puede 

formula  do acuordo con metodos conocidos an of arle. 

El termino "compuesto", sogLr1 Se use an Is  presents, face referenda a Un 

ccmpuostc neutral par ojoniplo, one base libre) y sus sales (tales Como sales 

aceptables pare uso farniacØutico). El compuesto puedo existir on one forma 

anhidnida is wino un hidrato a comm on solvato, El compuesto puede ester 

presents an forms de estereoisorneros (por ejemplo, enantiOmeros 



diastereomeros) y Se puede aislar an forms de enantiameros, mezclas racØmices, 

diastereOnieros y sue mezclas). El compuesto an forma solids puede existir an 

varies formes cjistalinas 1 arnortas. 

Aceptable pare use farmaceutico’ segn as use aqul, isce referenda a 

squellos compuestos, niateriales, composiciones y10 formas de dosificaciOn qua 

Wan canto del alcance del criteria medico firme adecuados pars user an 

contacts can tejidos de pacientes sin toxicidad excesiva irrii respuesta 

alØrgica U etro problems a complicacion acorde con ma propordiOn razonable de 

� 

CidloaLquilo segn as use aqur, ieee referenda a Un sistema anular 

carbociclicos saturado qua tiene 3 a S miembros anulares. 

Heterodiclo, segLn se use aqul, race referenda a Un grupo heterociclico 

monociclico qua confers at memos Un nitrogeno como n,iembro y qua tiene 3 a 6 

miembros enulares an cada anillo, donde cads anillo as saturado y no sustituido 

de otro niodo. 

NITRACION 

Una realizaciOn revels Un mØtoclo pars preparer al manna un compuesto de 

� formula i, 

0 OH IN al 
NH2 

(CHi OH 0 CH 

o una de sus sales aceptables para uso farmeoØutico. 

donde Ri y R2 Se seleccionan, cattle uno an forms independienle, de 

hidrOgerio, alquilo (Ci-Cr) de oadena lineal y ramificada y cidloalquilo, 0 Ri y R2 

unto con IN, forman Un beterocidlo; R as �NR2R4, donde R y R4 Se seleccionan, 



El�i 

cada uno an forma independents, do hidrOgeno, aiquilo (Cr-C4) Lineal 

ramiticado y n oscila entre 1 -4. 

Una realization revels una reaction de nitration deride of producto de Is 

nitraciOn nose aisla. Dc esta torriia, en una realizaciOn, el rnOtado comprende: 

hater reaccionar al mends un agents nitrante con al menos un compuesto 

de formula 2, 

R 

c:N 
H 0 OH

 Hs
 

2 

one de sus sales pare producir una mezola do reaccian qua comprenda 

un intermediario y 

hater reaccionar, adamS, el intermediarlo pare former el al menos un 

compuesto de formula 1. 

En one realzacion, el intermediaro nose aisle de is rnezcla de reacciOn. 

El al manes on compuesto de formula 2 as puede proporcionar an forma be 

base libre o sal. En una realizacian, el al mares un compuesto de formula 2 as 

una sal. Segn Se use an Is presents, las sales’  as pueden preparer in situ o an 

forma separada baciendo reaccionar una base hbre con un area adecuado. 

Algunos ejeniplos de sales incluyen, sin limitarse a ellas, sales clorhidricas, 

brornbidricas, yodhidreto , tosfOricØs nitricas, sulforicas, aceticas, benzenes, 

citricas, de cisteina, fumaricas, glicOlicas, maleicas, succInicas, tarlÆricas, de 

sulfates y clorobencensulfunato. En otra realizaciOn, Is sal Se puede seleccionar 

de sales alquilsultOnicas y arilsultOnicas. En one realizaciOn, el al manes un 

compuesto de fOrmula 2 as proves comb un sal clorhidrica 0 una sal suftato. 

Seg)n Se use aqul, el "agents nitrante hace referenda a un reactive qua 

as puede adhorir un sustituyente -NO2 a un compuesto, 0 transformer un 



sustituyente oxistente an Un suslituyonto -NO2 ALgunos roactivos ojomplificativos 

incluyon dodos nitricos 
y 

sales do nitrates, tales corno sales de motales alcalinos, 

D1 ojornplo KNO3 Dande el agento nitrante as an Æcido nitrico, el acido n{trico 

made tenor una concontracion do, al nienos, 80%, tal como un concoritraciOn do 

85%, 88%, 90%, 95%, 9%, a incluso 100%. 

El agents nitrante puede reaccionar con 01 al rnenos Un compuosto de 

formula 2 an cualquier solvonte considorado adecuado par Un experlo an la 

materia. En una realizacian, Ia reacciOn as realize an presence de Un Æcido 

sulfUrico y10 sales do sulfates. En una realizaciOn, el Æcido sultrico usado as 

acido sulfUrico concentredo, par ejemplo, una concentraciOn do al nienOs 50%! 

60%, 70%,80%, 85%,90%  cal nienos 95%. 

En one realizacidn, as proporciona at al invented an agents nitrante an an 

excoso molar relacionado con el at menos Un compuesto all formula 2. Un experto 

an el ado puede determiner los excosos rnolaros adecuados, estos puodon incluir, 

sin limitarse a ello, valoros tales come al mends 1,05 g, an exceso molar an �1 

range do equivalontos do 1,05 
y 175 tol come un excoso molar qua oscile entre 

I 05 
y 

1,5, 01.05 
y 

1,250 1,05 
y 

I 1. En otra realizacidn, el excoso molar as do 

equivalentes a 1.05; 1.1; 1,2; 13:01.4. 

En ma realizaciOn, el nonos Un agents nitrante reacciona con el at nienos 

un compuosto de formula 2 agrogando el at menUs an agente nitrantes durante an 

parricide do tempo. Un experto on el arte puede calcular un periodo do tiempo 

pare incorporar Ia totalidad del agonte nitrante a fin do optimizar las condicionos 

Car reacciOn. Per ejeniplo, el agregado do un reactivo do nitraciOn so puedo 

controlar per media de, per ojomplo, HPLC, pan corroborar to cantidad del at 

manes an agents nitrante usado. En one realizaciOn, Is cantidad total del al 

menos un agents nitrante as agroga durante Un periodo do tiornpo do at monos 1 

hard, al coma un periodo do tiempo do al menos 2 home, al memos 3 hands, al 



memos 5 homes, al nienos Whores, al memos 24 horns, a un periodo de tiempo 

qua vade anfre I bore y   semana, quo ’aria entre 1 hora y 24 horas, 0 1 hora 

12 horas. 

El al menos an agente nitrante Se puede agregar an forma continua. 

En una realizaciOn, �1 agents nitrante puede reaccionar cone’ at nienOs un 

compuesto de formula 2 an un rango de temperature do 0 a 25°C, de modo qua Ia 

temperature vaæeentre 5 y 15C, S y lot, o  1 y 15T. 

Un ’intermediario segn Se use aqui, race referenda a un compuesto 

formado conlo un producto intermedierio entre at material de partida y el producto 

final. En una realizaciOn, el intermedLario as un producto de Is nitracian del al 

memos un cornpuesto de formula 2. Par ejemplo, el intermediario puede ser, at 

rnenas, an compuesto do FOrmula 3 o una do sus sales. 

c 

DH 

caN 
6H 

HI 

El internmediaric puede existir coma base libre a coma sal, conlo cuaLquier 

sal revelada an la presente. En una realizaciOn, el interniediario as una sal 

sulfato. 

En una realizaciOn, ot intermediarlo nose aisla de Is mazda de reacciOn. 

La ’mezcla de reacdiOn’, segun as usa aqul, race reference a una saluciôn 0 

suspension quo ccmprende al menos un producto de una reacciOn quimica entre 

reactivos y, tanibien, productos darivados, par ejemplo, impurezas (qua incluyen 

cornpuestos con estereoquimicas indeseadas), solventes y cualquier restos de 

reactivos, tales comb material de partida. En una realizaciOn, el intermadiario as 

el producto de Is nitraciOn y estÆ presents an Is mazda de reacciOn, qua tambien 

puede container reactivos de partida (tales como el agents nitrante y/o al menUs 
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up compuesto do formula 2), productos derivados (tales coma el opimero de C4) 

do fOrmula 2 0 3. En una realizaciOn, la mecca do reaccion es una suspension, 

donde una suspension puede ser una composition quo conipronds al menos Un 

sOlido 
y 

at menos up liquido (tal come ague, acidic 0 up solvents), por ejemplo, 

una suspensiOn o una dispersion do sOlidos. 

En una realizaciOn, to reacciOn do nitraciOn produce el interniedisrin 

rnientras so genera una cortical pequeæa del epimero do Q correspondiente. 

Per ejemplo, donde el intermediarlo as al menos un compuosto do fOrmula 3, La 

nitraciOn provoca Is formation do un epimero do C4 do formula 3 en una cantidad 

manor a 10%, segn determinado par Is cromatografie liquida do alto resolutiOn 

(HPLC). En are realizacion, el epimoro do c estª presente en una cantidad 

rnenora 5%, menora 3%, manor a 2%, manor a 1% 0 rnancra 0,5%. 

Los parametros de EIPLC pare cads paso, per ajemplo, nitraciOn, roduocion 

y 

acilacion as proporcionan an Is secciOn de Ejernplos. 

En una realization, la nitratiOn so realize de tal manors quo Is cantidad de 

material do partida, per ejemplo, el al menus un conipuosto do fOrmula 2, as bajo. 

En una realizacion, el menos un compuesto do fOrmula 2 estØ presente on el 

pruduoto de nitraciOn en una cantidad manor a 10%, segin detorminado per 

I-fPLC, 0 menor a 5%, Manor a 3%, merior a 2%, mortars 1% a manor a 0,5%. 

En una realization, la nitratiOn so puede roalizar a gran escala. En una 

realizaciOn, "gran escale’ so refiere at uso de at menos up gramo do compuesto 

de acuerdo con Is formula 2, tal come el uso deal menus 2 gramos, deal menus 

5 gramos, do at menos 10 granlos, do al menos 25 gramos, do at menos 50 

gramos, de al menos 100 gramos, do al manes 500 gramos, do at menus 1 

Icilogranlo, do al menus S kilogramos, do al menus 10 kilogramas, do at menos 25 

kilogramos, do al nones 50 kiloramos ode at menus 100 kilogramos. 



14 

En una reaIizacion, Is reducciOn forma al al menos Un compuesto de 

formula 4, 

n 
OH 

H N 
J: I’ItJI( NH2 

OH 
OH  OIl 0 

4 

o una do sus sales, 

En una realization, la proxinia reacciOn an b) comprende reducir el 

iritermediarin. En otra realizacion, & metodo comprende ademas acilar el 

intermediarlo reducido. 

Otra realizaciOn revelada as Un mØtodo pars preparar al menos Un 

compuesto de fOrmula 1, 

a 
OH 

o una de sus sales aceptsbles pars uso farmaoeutioo. 

� 
dande Ri as hidrogeno, P  as t-butilo, R as �NR3R donde R as melilo 

A4 as metLlo y n as I 

qua comprende: 

liacer reaccioriar aF menDs un agents nitrante con al rilerios Un compuesto 

de formula 2, 

OH 

*12 
OH 

OH 0 OH 0 

2 
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o una de sus sales, pare producir una mozela de reacciOn qua comprenda 

Un interniediaria y 

hacer roaccioner, adornS, el interniodiarlo pare former el al rnenos Un 

compuosto do fOrrnila I. 

En una realizaciOn, el intormediaria nose aisle do la rnezcla do reacciOn. 

En una roalizaciOn, el al manors un compuesto do formula I as tigociclina. 

Otra realizaciOn revelada as up metodo pare proparar al rilonos Un 

cornpuesto do formula I 

0 - OH 0 
R 

N RN N H2 

OH 0 

’I 

o una de sus sales aceptablos pare usa farmaceutico. 

donde R1 y S so seleccionan, care uno an forma independents, do 

hidrogeno, alquilo (Cl-Co) de cadona lineal y ramificada y oicoalquilo. a Ri y , 

junta con IN, forman ur hetorociclo; R as �NR3R4, donde % y R so soleccionan, 

care uno en forma indepondiente, do hidrOgeno, alquilo (Cl-C4) Lineal o 

rarnificado; y n oscila entre 14, 

quo commerce: 

Iiacer reaccioner al menos un agents nitrante con at menos in, compuesto 

de formula 

20

 

OH

 

INH, 
CH 

OH 0 

2 

una do sus sales pare former one susponsiori 
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racer reaccionar, adernØs, Ia suspension para former un compuesto de 

formula I 

donde Ri as hidrOgeno, R  as t-butilo, R as �NR2R4 donde R es metilo y 

R4 as motile y n as I. En otra rea!izaciOn, of al menos un compuesto do fôrniu(a I 

as tigecIclina. 

Otra reaNzacidn revelada an far presents as an malodor pars preparar al 

menos on compuesto de fOrmula 3o una de sus 

salesOH

 

R 

ON 
AH. 

OH 0 

3 

donde R as �NRR4, donde R y R4 as seleccionan, cads uno an forma 

independiente do hidrOgeno y alquilo (CI -C4) do cadena lineal y remificada, 

qua comprende: 

lacer reaccionar al menDs on agents nitrante con al menDs un compuesto 

de formula 20 one do sus sales, 

donde Is reacciOn so lleva a cabo en on rango de temperatura des a 15°C. 

Otra realizacion revelada as an mtodo para preparar al mBnOS on 

compuesto de fOrmula I. 

R 

0 
OH 

H N 
H 

(CH’), 

 

o one de sus sales aceptables para uso farmacØutico. 
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donda Ri y R1 so seleccionari, cada one an forma independiente, de 

hidrOqeno, aiquilo (Cl-GO) de cadens lineal y rBmificads y cicloalquilo, 0 Ri V 

junto con N, forrnan un beterociclo; R as -NR3R4, donde ft y Rs so seleccionan, 

cada uric an forma independionte, do hidrogono, alquilo (Cl-C4) lineal 

ramificado; y n oscila entre 14, 

que comprende: 

hacer reccionar al menos un agente nitrente con al manes un compuesto 

de formula 2 0 una de sus sales pairs preparar una mazda do reacciOn quo 

comprenda un interniediarlo y 

"V 
On

In 

tiacer reeccionar, edemas, el intarniediarlo para former el al rnenos un 

compuasto de formula I 

donde Is roacción an a) so Ill a cabo an un range do temperature des a 

15°C. 

En una realizaoion, as hidrogeno, R as t-butilo, R3 as metilo, R* es 

� metric y n as 1. 

REDUCC ION 

Una realizacion revels un mØtodo pare preparar al manes In comptiesto do 

formula 4, 

R 
Or 

H2N 
NH2 

II I OH 11 
0 OH 0 

4 

o una de sus sales, 



donde R �NR3R4. doMe R3 y R4 so seloccionan, cada uno en forma 

indepondiente, y aiquilo (Ci-C4) de cadena lineal y ramificada, 

quo comproride: 

combiner, al menos, on agents reductor con uria mezcLa do reacoiOn, coma 

por ojomplo one n,ezcla do reacciOn, due comprenda un intormediario preparado 

a parlir de one reacciOn entre, al nienos, on agents nitrante y, al flienos, un 

compuesto do formula 2, 

OH 

!yççOn

 0 

iNH. 

o one do sus sales, 

En one roaljzaciOn, el metodo describe un proceso do un solo recipionte 

donde Ids pasos do nitraciÆn y reducciOn se Ilovan a cabo sin aislar los productos 

de Is nttreciOn de Is mezcla do nLtracion. 

En one realizaciOn, F as bidrOgeno, ft es 1-butilo, R3 as moulo, & as 

motno y n es 1. 

’Agente reducto( signifies an Is presents, on agents quimico quo agrega 

hidrOgeno a un compuesto. En one realizacian, un agents roductor as hidrOgeno. 

La reducciOn so puode reelizar bajo one atniOsfera do hidrOgono a ma presidn 

adecuada segLin lo determine un oxperto an el arto. En una realizaciOn, �1 

bidrOgeno as proporciona en on rango do presian do 6.9 a 517 kpa (1 a 75 psi), 

tel coma un rango do presion de 6,9 a 344 kpa (1 a SO psi) o on rango do presitn 

de 6,9 a 276 kPa (1 a 40 pei). 

En otra realizaciOn, of agents reductor as proporciona on presence do, al 

manse, on cataRzedor. Algunos catalizadores do ejomplo incluyen, sin limitarso a 

ello, Oxidos do nietalos do tierra rare, catalizadores quo contienon nietalos del 
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Grupo VllI 
y 

sales del catalizador quo contiene motaes del Grupo VIII. Un 

ejemplo ce Un catalizador quo contieno un metal del grupo VIII es pIadio, per 

ejeniplo, paladio sabre carbono. 

Cuando si catalizador as paladin sabre carbono, an UTla realizaciOn, el 

catalizador esta presente an una eantidaci quo oscila eritre 01 panes a 1 parte, 

con respecto a Ia canlidad de Is fOrmula 2 presente antes do Is rescciOr, con el al 

rienos Un agente nitrante. 

En una realizeciOn, el intermediario as, al menDs, on compuesto de formula 

3. En una realizaciÆn, an el cornpuesto de formula a, R as hidrageno, P2 e I. 

butilo, P3 es motile, R4 as metilo 
y n as 1. 

Un experto an el one puede determinar on solvenie adecuado pare a 

reaccion do roducciOn. En  one realizaciÆr,, antes do nealizar Is combinaciOn, as 

decir, antes do la reduccLOn, La mezela de roacciOn so combine con an solvente 

quo comprende at menos no alcohol (C,-C. El at menos un alcohol (CI-C8) Se 

puede seleccionar, par ejemplo, de metanol 
y 

etaniol, 

Un experto an el she puede determiner una temperalura adecuada pare La 

reaccion de reducciOn. En una realizaciOn, la combinaciôn, per ejemplo, Is 

reducojOn, so realiza a on range do temperatura entre OC 
y 

SOT, par ejernpin 

ontre 20T 
y 4OC. 0 entre 26CC 

y 

28CC. 

En una realizaciOn, despues do realizar la cornbiriaciOn, as decir, despues 

dole neducciOn, la mszcla do reacolan resultants se agroga a (o Se combine con) 

un sistema de solvente quo comprende an alcohol (Cl-C8) de cadena ramificada 

Un hidrocarburo (C,-C8) . En una realizaciOn, el alcohol do cadena rarnificada (Cl-

Cs) Cs fsopropalrol. En tu?a reaLzaciOn, �1 hidrocarburo (CI -Cs) as seecciona do 

hexano, hoptano 
y 

octano. 
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En una realizacion, despuØs do Is conibinaciOn, as decir, dospues do Is 

reducciOn, la mezcJa do reaccion resuIante so agroga al sistoma do solvents an 

un range do temperature do 0C a 50C, per ojoraplo, de 0C a 10C, 

En una roalizacion, el niØtodo compronde ademØs aislar el al menus un 

compuesto do fOrrriula 4 an forma do Un sOlidu ode una composicion sôlida. En 

one realizaciOri, el al menus on cumpuosto do formula 4 se precipita o Se aisla 

come un sal, come per ejomplo, cualquior sal doscrita an Is presente. 

So are realizaciOn, Ia corn posición sOl$da comprondo tin opmero de C4- de 

formula 4 on one cantidad manor a 10% segn dotern,inado par cromatografia 

liquids do alta resoluciOn. En otra realiacLOn, el epirnero de C4- estØ presonte 

en tine cantidad menor a 5%, manor a 3%, rnenor a 2%, menor a 1% 0 menor a 

0,5%. 

En one roalizaciOn, Ia composician sOlida comprendo el al memos un 

compuesto do fOrmula 2 en tine cantidad meaner a 2%, corno per ojornplo una 

cantidad monor a 1%, a nienior a 0!5%, segUn detorniinado per Is croniatografia 

liquida do alta rosoluciOn 

En one realizaciOn, a reducciOn Se pueda realizar a gran escala. En one 

realizaciOn, gran escala" so refiere al use de aL menus 11 gramo de compuesto 

do acuerdo con Is formula 2 tal come el use de al memos 2 gramos, de al menDs 

$ grarnos, de al menos 10 gramos, de al manes 25 gramos, do al menus 50 

gramos, do al menus IOU gramos, de al menus 500 gramos, de al menus 1 

kilogran,o de al menus 5 IciLograrnos, do al menus 10 kiLogramos, deal menus 25 

kilogramos, deal mares 50 kilogramos edo al monos 100 kilogramos. 

Otra realizaciOn revolada as un metodo pare proparar al menus tin 

aompuesto do formula 1 
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- OH 
0 

R2, re, 
 

N H2 N 
N

 

CH’), OH 0 Oh 0 

one do sus sales aceptables pars use farmaceutico. 

donde R y R2 so seleccionan, cada uno an forma indopendiento, de 

hidrdgeno, alquiLo (Cl C6) de cadena lineal y raniiticsda y cicloalquilo, 0 Ri y Ri 

jun10 con N, forman un Iielerocjclo; R as �NR3R4, donde yR4 as seleocionan, 

� cads uno an forma independiente, de hidrageno, aiquilo (CI-C4) lineal 

ramificado y n oscila entre 14, 

quo coniprende: 

combiriar, al manGe, un agente reduotor con una niezola do reacciOn, como 

par ejemplo one mazda de roacciOr,, quo oomprenda un intermediarlo preparado 

a partir as una roaccian entre al monos, on agents nitranto y, al merios, un 

compuesto do formula 

2ow

 

01

 

tOH ° OH 0 

2 

o una de sus sales pars former on segundo intermodiario 

facer reacoionar, tambiØn, el segundo intermediario an Is niezcla do 

reaociOn pars preparar el al menos on compuesto de fOrmula 1. 

En una realizaciOn, R as bidrOgono, R as butiIo, Rs as metilo, R as 

metilo y fl as 1. 

En una realizaciOn, el intermediario as al manna un compuesto do formula 

3 0 una de sus sales, y 01 segundo intorniodiario as al riienos un compuesto do 

fOrniula 4, 
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R IN 

0 

OH NH2 

"I Ôfr1 
0 ° 

0 one de sus sales, 

En una realizacion, Is proxima reacciOn an b) comprende acilar el segundo 

interrnedierio. En one realizaciOn, antes de la ecuador’, el Segundo intern,ediario 

as puedo procipitar o aislar an forma do sal. 

Otra realizaciOn revelada an la presents es on mØtodo pare preparar al 

menUs un compuesto do fOrmula 4 0 two de sus sales, 

P 1 
OH 

CH 
H1 

NH 

OH 0 OHO 

cords R = �NR3R4, donde R y Rj se seleecionan, code uno en forma 

independionte, do hidrOgeno, aiquilo C, -C4) do cadena Lineal y ramil 

qua compronde: 

reducir an iriterrnediario de fOrmula 3o one do sus sales, 

a 

N,’ 

04 OH a 0 

En one realizaciOn, el intenmemario do fOrmula 3 estÆ presents en one 

mezcla de reacciOn on suspensiOn. 

En one reatizacidn, of paso as reducciOn comprende combinar aL menUs an 

agents reductor con Is mezcla de macron. 
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Otra realizaoiOn revelada as an mØtodo para preparar L menus tin 

conipuesto de formula 1! 

’Nv 

- OH 
0 

CH2)n On 0 OH 0 

I 

o una de sus sates aceptables pare use tarmaceutico, 

donde Ri y R7 se selecciorian, code ama en forma independiente, de 

� hidrOgeno, almuto (C -C6) de cadena lineal y ramificada y cicLoalquilo, a R y P, 

junta con N, forman in heterocico Res �NR3R4 sonde yR4 as seleccionan, 

cada tine an forma independiante, de bidrageno, aiquilo (Cl-C4) lineal 

ramificado; y n oscila entre 14, 

quo comprende: 

racer reaccionar el menos un agents nitrante con al menos an compuesto 

de tÆrmule 20 ma do sus sales pare preparar are mazda de 
reaccionOH

 0 On 0 

04

 

� 

IH 

NH1 

sin aislar los sôlidos dale mezela de reacciOn a sin precipitarlos, combiner 

al menus an agente reductor con Ia rnezcla de reaccian pare preparar un 

ntermediario y 

preparar & al memos un compuosto de fOrmuia I a padir del intermediarlo. 

Otte realizacian revelada as un mtoda pare preparar al menos an 

compuesto de formula 1 
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- OH 0 

HN NH2 N 
(C OH 0 

’I 

o one de sus sales acepbies pars uso (arrnaceuUcQ. 

donde Ri y R, Se seleccionar’, cards uric an forma irideperidiente, de 

hidrOgerio, aiquilo (Cl-C6) de cadena lineal y ramificada y oicloalquilo, 0 R1 y R2, 

junta con N, forman um heterocida; R as �Ri, dondo Rj y R4 Se selacconan, 

code and an tarrue independiente, its bidrogeno, aiquilo (CI-C4) lineal 

ramificado y n oscila entre 14, 

qua coniprrnide: 

combiner at menUs un catalizador qua contenga on metal del grupo VIII an 

presencia de hidrógeno con ma mezele do reaccian, coma p01 ejemplo, one 

mazda de reacciOn en suspensn, preparada a partJr S one reaccOn de al 

menos no agente nitrante con at rnenos Un compuesto de fOrmula 20 one de SLJS 

sales. 

04 
Or a OM a 

OH

 

En una rsaiizacOri, of ial menos an cataJzador qua contenga on metal dpi 

rupo VILI ester presents an one cardidad qua oscila entre 0,1 panes a 1 parte, con 

respecto a la cantidad de at menus on compuesto de formula 2, presente antes de 

a reaccOn can el al manors an agents nitrante, 
Otra realization revelada an Is presents as Ufla composicion qua 

cornpre ride: 

at merlos Un compusslo de formula 4, 
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MI 

R 

0 

0H NH2 

I ¶ OH g 
0 OH 0 

4 

o una de sus sales, 

donde R as -NJR31R4, donde R y P4 as saleocionan, cada uno an forma 

independiene us hdrOgeno y alquJo (CrC4) as cadena Jinal y ramificada, 

donde un epimero de C4 de formula 4 esta presents an una cantidad 

manor a 10%, segUn datep-nijnada par cromatografia liquids de site resoluciOn 

En una realizaciOn Ri Os bidrOgeno, R as t-butilo, R3 es metilo, R es 

metilo y n as 1 

ACILACION 

Una realizaoiôn do Is presents inversion proporciona un metodo pars 

preparar al menus un compuesto do tOrmula 1, 
\/ 

R IN 

N 
N 

: 

(CHO, ’??OHO0
  

Ff2 

o una de sus sales aceptables para use farmaoØutico. 

donde Si y R2 so seleccionan, cada one an forma independiente, de 

bidrOgeno, alquiLo (Cl-C;6) de caderia lineal y ramiticada, tal come cicloalquilo (C3-

C6),
CrGo), 0 R y ft, junta con IN, forrnan on hei tal come urn anillo de 5 

miembros; R Os -NR3R4, donde % y R $e selecoionan, cada Iwo an forma 

indapendiente, de hidrOgeno, alguiio (C?-C4 hireal a ramificado; y n osoila ernie 1-

4, 

qua comprende reaccionar al mares un compuesto do formula 4:, 
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Risw
 

 N 

’Ha 

II I OH 
OH 0 OH 0 

4 

o one do sus sales, 

con el menos tin conipuesto be aminoacilo an un media de reacciOn. En 

otra realizaeion, el made be reacciOn Se puede se($ccianar be up media acuoso 

al menos Un solvents bÆsico sin tine base reactive. 

En ma realizacian, el metodo rare preparar tin compuesto be formula I as 

Un niOtodo pars preparar tigeciclina: 

N 
OH 

On OH 0 
0 

Tigeciclina 

a tine be sus sales aceptables para use farmaceutico. 

En una realizaciOn, Ia variable in as Ri as hidrogeno, R2 as t-butilO, Ray S. 

son cads una, metilo. En una realizacion, Is variable n esi, R y R2 an 

canjunto con N, forman on grupo pirrolidinilo y Ray S. Son, cada uno, metilo. La 

sa del al rnenos on compuesio do FOrmula 4 puede seT ona son haiogsnada tal 

eDmo, una sal clarhidrica. 

El niedlo do reacciOn puede ser on solvents seleccianado be tin solverife 

apratico polar o una mezola de solventes. En una realizaciOn, el solvente aprotico 

polar Se selecciona be acetonitrilo, I ,2-dimetoxietano dirnetilacetamida, 

dimetilfon,,amida, tiexemetilfosforamida, N,N’-dimetiletilenurea, 

dimetllpropilenurea, cloruro be nietileno, N-metilpin-olidinona, tetratiidrofurano y 

sus mezelas. En ofra raahzaciOn, p1 solvents aprOtico polar Se selecciona be 

acetonitrilo dinietjlformamida NN’-dimetiletilenurea, Nmetilpirrolidinona, 
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tetrabidroturano y sus mezclas. El al menos un solvente basico puede ser una 

mazda de acetonitrilo y NN’-dimetilpropilenurea. En otra realizaciôn, of  al menos 

un solvente based puede ser una meicla de agua y N,NI’-dimetilpropilenLjrea V 

an otra reelizaciOn, of al rylenos un solvente bÆsico as N,N’-dimetilpropilenurea. 

El medic S reaccióri puede ser un media acuoso. En otra realizacion, el al 

menus un solvente based on aLisencia de una base es agua. En otra realizaciOR 

el media de reaccian puede ser al rlenos un solvente based sin una base 

reactive. Un solvente basico as un solvente que puede scepter, parcial 

totalmerite, un proton. Up base reactive face referenda a una base que Se 

agrega of comier,zo de Is reaociOR an forma simultanea 0 consecutive con of al 

menos un compuesto de Formula 4 y el al menos un compuesto do ari,inoacilo 

que puede scepter, parcial o totalmente, un protOn. Una base reactiva tamblen 

lace referencia a una base que as agreed durante Is reaccion. 

EL at merins un compuesto de aninoacilo se puede seleccionar de haluros 

do arninoacilo, anhidridos de arilirloacito y anhidrido de aminoacilo mezelados. 

En una realizaciôn el compuesto de aminoacilo as al mends un haluro do 

aminoacilo de FÆrmula 6: 

0 

- C H2 

RI

 

o nine de sus sales, 

donde Ri y R2 Se selecciorian, code uno an forma independiente de 

tiidrtgeno, aiquio (Ci-Go) S cadena lineal y ramiæcada y cicloaIquilo, 0 Ri y F 

junto con N, forman up heterocicIo n oscila entre 1-4; y donde 0 as un balOgeno 

seleccionado de ifuoruro, bromuro cloruro y yoduio. 
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En otra realizacion, 0 as cioruro. La sal del compuesto S FOrmula 6 Be 

puede seleccionar de one eel ba]ogenada. Las sales balogenadas son cualqLlier 

Sal formda a partir S a inleraccion can un anion halógeno, fall coma una Sal 

olorhidrica, una sal bromhidrica y an sal yodhidrica. En one realizaciôn. Is Sal 

balogeriada as una sal clorh(drica. 

El al menus un haluro Be amiricacilo Be Formula 6 Be facade caterer por un 

metodo qua coriiprende: 

A) hacer reaccionar al of on compuosto de fOrmula 7: 
a 

. II 

o una de sus sales, 

con al menos una amina, R1R2NH, pairs preparar at meflos un Æcido 

Ca rbox ii lea 

donde Ri y R2 as selecolorian, cada uno an forma independents, de 

bidrOgeno, alqLiiIo (C -Go) de cadena lineal y ranhificada y ciolcalquilo, 0 Ri y Ri 

unto can IN  torman un heterociclo; X as on balOgeno seleccionado de brornuro, 

cloruro, fluoruro y yodura, A as -ORB, donde R6 Be selecciona de aiquilo (Cl-Ca) de 

cadena lineal o ramificado y alquilarilo, tal como arilalquilo (CI -C6), par ejernplo 

donde arilo as teriUo; in oscila entre 14; y 

B) hacer raocionar el a] rienos urn Æcido carboxilico Con at means UP 

agente de cloracian y proporcionar at merios an compuesto aminoacilo de 

Formula 60 one de sus sales. 

En one reelizaoiôn, Ri y R6 pueden sar, cada uno, t-butilo. En are 

realizaciOn, R1 y P2 junto con N, pueden former un lieterociclo, tal conic 

pirrolidina, y R5 ptjede ser arilaiquilo, tal coma bencilo. En otra realizaciOn, n as 

con. En ntra reaJiscan, X as bromuro. 



En otra roalizaciOn, el al menos on ester de fOrmula 7 as Una sal 

clorbidrica. Un exceso do amine R,FZ2NH coniparado can el ester do Formula 7 

puede ester prosente on la roacciOn pare preparar al menus on acido carboxilico. 

En una realizaciOn  at al rnenos on agente do cloraciOn puede ser cloruro de 

tianilo. En otra realizacion  la reacciôn del at menos on Æcido carboxilico con al 

menos on agente de cloraciOn incluye el agregado do una cntidad cataltica do 

dimetimxmamida. Up exces;o do a9onte de c]oraciOn del al menDs on àcido 

carboxilico 
puede 

ester presents an la reacciOn pare proporcionar el menos on 

compuesto de amintoacilo do Formula 6. Cuando A4 as arilalquilo, el arilaiquilo del 

al rnenos on compuesto do Formula 7 as puede segnilentar per medic do 

hidrogenaciOri despuØs do la reacciOn con la al menos Una amine pare 

proporcionar eL at menos on Æcido carboxilico. 

La reacciOn del a] manes in Æcido carboxilico con on agente do cloraciOni 

Se puode realizer a una temperature an el range do 55°C 
y 

850C, come per 

ojemplo, 800C 
y 

85°C y, tambien, 55°C. En one realizaciOn, urla cantidad adicional 

de agente do cloraciOn so puede agregar a Is reacciOn pare completarle, coma 

par ejemplo, pare lograr 01 nivel do Æcido carboxilico monor a 4%. DespLJes do la 

reacciOn del al memos on Æcido carboxilico con el al menus on agente de 

cloraciOn, Se puedo fitter la suspension resultante pare eliminar sales, tales come 

sales clorhidricas de thutilamir,a. El haluro do arninoacilo ad FOrmLjla 6 Se 

puede aislar come Una sal do EICI 0 tratar con on Æcido inorgnico, tal come acido 

clorhidrico, pare preparar una sal de haluro de aminoacilo. 

En otra realizaciori, el al menos on haluro do aminoacilo do Formula 6 s 

poodle obtener par on metodo quo comprende: 

reaccionar al menus up Æcido carboxilico do fOrmula 8: 
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0 

R5 

8 

o una de sus sales, 

donde R so selecciona do aiquilo (01-C6) lineal a ramificado, y n oschla 

entre 1 
y 

4, 
y 

con al menos on agente do cloracion pare proporcionar on baluro do 

aminoacilo de Formula en una do sus sales. 

En ofta reallzaciOri  of at menos un kido carbax(lico do FOrmula B as Una 

sal balogeriada, tal corilo, una sal clorhIdrica. El tempo para bacer reaccinnar el 

al menos un compuesto do FOrmula 8 con al menos un agonte de cloraciOn puede 

varar entro I a 60 hares, coma par ejemplo entre 2 
y 

45 mIss 
y 

lambiŁn entre I 

3 hares, El al menus on acido carboxilica do Formula 8 puede toner un tamaæo 

do particule manor a 150 micronos, como par ejeniplo menor a 110 nlicrones y, 

tambien, vsnar entre 50 
y 

100 micmnas, tin corn puesto de FOrmula 8 quo liepe 

determinado tamano do parilculas so puede obtoner nioliondo el conipuesto. 

Hacer roaccionar al menos un compuesto do FOrmula 4 con el al menus on 

compuoslo de aminoacilo se puede Ilavar a cabo an Ufl Tango do temperature do 

0°C a 30°C, coma por ejemplo de 200C a 25°C, de 10°C a 17°C. do 0°C a 6°C Y, 

tambien, do 2°C a 8°C. El tiempo do reacciOn puede ostar an el rango de 1 Fiora a 

24 horas, coma par ejennplo, do 0,5 horas a 4 hares y, tambien, de 2 horas a 8 

boras. En Is reaccian, so puede user un excoso de compuesto do aminoacilo 

respocto de la cantidad de on compuesto do Formula 4 En Una realizaciOn, el 

exceed puede sor do 3 equivalontes del compuesto do aminoacilo par code 1 

equivalonte del al menos on compuesto de Formula 4. En otre realizaciOn, Is 

proporciOn del media acuaso 
y 

el al menos un compuesto do FOrmula 4 puede ser 

de 6 a 1 p/p a   a 1 an volumen. En Ljria realizaciOn, el compuesto do aminoacilo 
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as incorpora an o so combine con Is soluciOn del al monas un comuesto de 

FOrmula 4 en un medic acuoso. 

En una realizacion, donde el medic de raccoon as un media acuoso, �1 pH 

del media acuoso as puede ajustar al pH an at rango de 4 
y 9, como p01 ejomplo 5 

7,5; 6,3 
y 

6.7; 7,0 
y 

7,5 
y 

tambiØn hasta 7,2. Se puede incorporar ague antes 

de ajustar el p1-1. Ajustar el pH puede implicar el agregado de una base, quo 

inctuya, sir, limitarso a ellos, hidrôxido be amonio. La concentraciOn do hidrOxido 

its amonio suede varier entro 25% 
y 

30%. En otra realizaciori, un Æcido, tal comb 

un acido clorhidrico, so puede user pare ajustar el pH. El medic de reacciOn 

duranto el busts del pH puede ostar an un rango do temperature de -5°C 
y 

25°C, 

conlo por ojemplo 5°C yS°C y, tambiØn, 0°C y5°C 

DespuØs del ajuste del pH, at menDs up solvents orgÆnico 0 mazda de 

solventes; as puede agrogar at medic acuoso. En una roalizecion, Is al flionos una 

mazda organica do solventes puode comprenden irrational 
y 

clorura do nietileno. 

La concontracian do metanol puede ester an el range de 5% y 30%, to cual 

incluyo, sin limnitarse a silo, el rango de 20% y 30%. En one realizacian, el al 

menos un solvents ai-yÆnico 0 mozcla de solventes comprende tetrahidrofurano. 

La temperature do Is mezcla puede vanar entre 15°C 
y 

25°C. 

En una roalizacion, el medic acuoso as puede extraor con una mnezcla do at 

menos un solvents polar protico 
y 

at menos un solvents aprotico polar. En una 

realizaciOn, el at menos un  solvents eprOtico polar comprende cloruro do maidens 

el al menos un solvents polar prôtioo comprende motanol. En otra roalizaciOn, 

el media acuoso as extras con al menDs un aolvonte apratico polar, tat conlo 

cloruro do metiLeno. La extracciOr, as puode lever a caps on un rango de 

temperature de -5°C  y 25°C, tamblØn entro 0°C 
y 

5°C, En ofra reaiiracidri, el pH 

del medic acuoso so ajuata al rango de 7O y 7.5, como per ojemplo 7,2, despuØs 
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de Is extracciôn. El proceso de extracción Se puede repetir, por ejemplo, hasta 

or mÆ,cimo de 10 veces. 

En one reaizaeiOn, los extrectos orgØnicos combinados Se pueden tratar 

con on agents secants, tI coma, sulfato de sodlo. Los extractos organicos 

tambiàn so pueden Iralar cor, carbon vegelai, fail como Norti CA-1. Los solidos as 

eliminan por tiltracian y asi as obtiene una solucion. En one realizacion, Is 

solucion Se puede concentrar a fin de proporcionar of compuesto de Formula 1. 

El corn puesto de Formula I obtenido por raaociOn so puede cristalLzar an at 

S menos on solvents organico o rnezcla de solverites, Er, one realtzacLOn, Is al 

manna one mazda orgÆr’iea its solventes comprende maternal y cloruro de 

metileno, La crstaiizacJon puede ocurrir, 11cr e)empo, on in rango [Is 

temperature de -15CC y 155G, como por ejsmplo VC y 15CC y, lanibien. 2C y 

500 

En atm reaHzaciori, despuŁs de la extracc‰n, a mezcia orgânica 

resultantes deal menus on solvents polar protico y al rnenos on solverite apFôtioo 

polar se puede concentrar a fin de proporcionar one suspension y Se puede filtrar 

pera pmporcionar at menus in corafficiesto de FOrmula 1. La conconlraciOn 

f.ItraciOn puede, par e$emplo, ocurrir a 0°C y 50C. 

Un mØtodo pare preparar on compuesto de Formula 1 Se puede realizar 

usando rnths de 5 gramas de amine do Formula 4, corno por e)emplo mªs de 10 

granios, mÆs de 50 prance, mar; de 100 gramos, rnas de 500 grarTos, niÆs de I 

kilograrno y, tambien, mM 10 Icilogramos. 

Una realizaciOri reveta on compuesto preparado por media de cualquiera 

de loo metodos deseritos aqui, incluso -sin lin,itarse a elto- on compuesto de 

Formula 1, on ccmuesto do Formula 4, on compuesto de FOrmuFa 6, on 

compuesto its Formula 7, on oompueto de FOrmula 8 y sus sales On 

realizacion incluye one comosiciOn qua comprende on compuesto preparado por 
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medic de cualquiera do los metodos desoritos en Ia presents. La curnposiciOn 

puede comprender, edemas, un vehiculo acoptable para uso farmaceutico. 

En una realization, Is composiciOn puede comprender el at marts un 

compuesto de fOrmula 

10

 OH

 

N HN 
H1 

FOrmula 1 

0 UflS de sus sales aceptables pars uso farmacØutil. 

donde n as 1, RI y R2, junto con N, forman un grupo t-butilo, y R3 y R4 

son, cads uno, metilo. En una realil is composioian puede comprender al 

menos un compuesto de formula 1: 

CH 
Ril 

6H Null 

Formula i 

o una do sus sales aceptables pairs uso farmaceutico, 

donde Ri y R: as seleccionan, cads uno an forms independierite, de 

hdrOgeno, siquila (Cl-C6) do cadena lineal y ramificada y cicloalquilo, 0 Ri y R2, 

unto con N, forman un heterociclo; S as �NR3R4, donde F y P4 so seleccionan, 

cads uno en forms independents, do hidrOgeno, alquilo (C -C4) lineal 

ramificado; y n oscila ontre 14, y 

as manor del 05% del epimero de C4 del at menos on compuesto de 

EOrmula 1 0 una sal aceptable pars uso farniacØutico. 

En ore realizacion, Is composiciOn puede comprenderligeciclina: 
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1 
OH a 

- HN

 

NH, 
’au 

OH 0 OH 0 

Tigeciclina 

0 are do sus sales aceptablos pare use farniaceutico, 

menor a 05% del epimero do C4 de Tigeciclina a una do sus sales 

aceptablos pare use farmaceulico. 

En una realizaciOn, el compuesto do Formula I proparado p01 cualquiera 

de Ins metudos descritos en Ia presonte contiene menos de 10% de impurezas, 

sogn lo determinado par la cromatorafia lIquida do alta resolucion come par 

ojeniplo menus do 5% do impurezas, menus do 2% do impurezas Y tambien, 

menos do 1-1 !4% do impurezas. En atm reaiizaciOn, el compuesto do Formula 1 

contiene Un opIniero de C4 en una cantidad menor a 1%, segun In determinado 

par la cromatogratia liquida de all resoluciOn, coma par ejemplo menor a 05% 

del opImero de C4 y, tamblen, morlar a 0,2% del sphere do C4. En una 

roalizacian, el compuesto do fOrmula 1 contiene menos del 1% de nhinociclina 

segLn In determinado par la cromato9rafia liquida do alto rendimiento, Coma per 

ojomplo 06% do minaciclina. En atra realizaciOn, el compuesto do Farmula 1 

contione menos do 5% de dicloromotano, coma par ejomplo menos del 2-3% do 

dicloro mela no. 

Una realizaciOn de Is presents invenciOn proporciana Un mØtodo para 

preparar al menus an compuesto do formula 1: 

R N 

a 

OH 
1N H2 

Rn 
on 

Formula I 

una do sus sales aceptables pare use farmacØutica, 
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donde Si y R1 Se seleocionan, carla una an forms iridependiente, de 

hiidrOgeno aiquilo Cl-Co) de oSena lineal y ramificada y cicloalquilo, D Ri y Ri 

junta eon N fornisn un heterociclo; R as �NFZR4, dande R3 y R4 se seleccionan, 

cede uno an forma indeperidiente, de bidrOgeno, alquilo (CI -C4) lineal 

rsmificado y p oscila entre 14  

qua comprende: 

hacer reaccionar al menus un agerite nitrante con at menus un compuesto 

de fOrmula 

2OR

 

S 

an 
INHa 

DEl 0 On ° 

Formula 2 

0 tine de sus sates, 

pera preparar uria suspensiOn de mezcla de reaccion qua comprenda aF 

menos un conipuesto de Formula 3: 

0 
OR ON 

OR 
NH 

Formula 3 

o una de sus sales, 

combiner al memos un agente reductor con Is suspension de mezcla de 

reaccion para preparar al memos un compuesto de FOrmula 4, 

R 

0 
0H H2 

0 OR 0 

Formula 4 
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o una de sus sales, y 

lacer reacconar el al mends un compuesto de Formula 4 con al menos on 

compuesto de aminoacilo an un media de reaccion seleccionado de un media 

acuoso, y al menos un solvents bØsico sin una base reactive. 

El compuesta do fOrmula 1 preparado par media do dicho metodo puede 

ser tigeciclina. 

Otra realizacian be Is presents invencron proparciona un metodo para 

preparar al menos on compuesto de formula 1 

SR 

ROH N RN _:J:;Js XN H2 

Formula I 

una de sus sales aceptables pairs use farniaceutica, 

deride Ri y S1 so seleccianan, code and an forma independiente, de 

bidrOgeno, alquilo (CI -C6) de cadena lineal y ramificada y cicloalquilo, 0 Ri y Ri 

unto con N, forman on heterociclo; R as �NRR4, double Pi y R4 Se seleccianan, 

code uno an forma independents, do hidrOgeno, alquilo (C 1-C4)lineal 

5 ramificado; y n oscila entre 14, 

qua comprende: 

combiner al menos un agents reductor con Is suspension de mezcla de 

reacciOn qua comprenda, al menos, an compuesto do Formula 3: 

ççAH. 

OH 0 OH 0 

Formula 

una do sus sales, 

pare prepare al menas un compuesto de Formula 4: 
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0 

0H

 

Formula 4 

o uns de sus sales, y 

racer reaccionar el al menos un compuesto do FOrmula 4 con al menos un 

conipuesto de aminoacilo an un media de reacciOn seleccionado de un made 

acuoso, y al nienos un solvents bÆsico sin una base roactiva. 

En otra realizaciOn, & compuesto do formula 1 preparado per media de 
� doho metodo puede ser 

PIJRIFICACION 

Una realizaciOn S Is presents invenoiOn proporciona un metodo pare 

purificar al merlos un oornpuesta do FOrmula 1: 

R 
OH 

R 

Ri� 
N 
N H N 

N H2 

lC112)ri OH 0 o 0 

Formula I 

a una de sus sales aceptables pare use farmaceutico, 

donde Si y R2 as seleccionan, code uno en forma independiente, do 

hidrOgeno alquito (Cl-C6) do capers lineal y ramiticada y cic(oalquifo, 0 R1 y Ri 

junto con N, forman un hoterociclo; R as �NR3R4, donde P, yR4 se seleccionan, 

oath LJno an forma independiente, do bidrOgeno. alquilo (Cl-C4) lineal 

ramificado; y n oscila ontre 1-4, 

qua comprende: 

combiner �1 al mopes un compuesto do Formula I con al menos un 

solvents aprOtico polar y, al manes, un solvente prOtico pare proporcionar una 

primers mezcla, 



mezoler to primera mezcla durante at menDs un periodo de tiempo de 15 

minutes a 2 horas, par ejemplo, an un range do temperature do 0°C 
y 

40°C, 
y 

obterier of mores on compuesto de FOrmula 1. 

SegUn Se use an Ia presents, el termino obtener" race referenda a an 

compuesto con on rival do pureza Otil, per ejemplo, sin limitarse a ella, niveles de 

pureza mayares a 90%. 95%, 96%, 97%, 98% 
y 

99%. El nivel de pureza so 

puede determinar per media do cramatografra liquida de alte presiOn. 

En una realizacion, el metodo pare purificar at menos on compuesto de 

FOrmula 1 incluye los paws de: 

combiner el ci rnenos an compuesto do FOrmula 1 con al menos un 

solvents aprdtico polar y, af manes, un solvents prOhca pare proporcionar uric 

prirnera rnezcla, 

mezclar Ia primera mezcla durante un perlodo de tiempo an un range de 

temperature do 30°C 
y 

40°C, 

enfriar Is primere mezcla a un range do temperature do 15°C 
y 

250C 

dejarla reposar sin rnezolar durante un segundo periodo de tempo. 

enfriar Is priniera mezcla a un range do temperature do 0°C 
y 

60C 
y 

dejarla 

sin mezclar durante un segundo periodo do tiempo, �reposer 

obtener al mores un compuesto do Formula 1. 

En una realiaciOn, el metodo puede incluir at manes on compuesto de 

FOrmula 1, donde n as I, Ri as hidrOgeno, R2 as t-butilo 
y 

R3 
y 

R4 son, cada uno, 

meUlo. Ofra realizaciOn incluye al menos on compuesto do Formula 1, donde 

nesl, Ri 
y , 

an conjunto con N, forman un grupo pirrolidinilo 
y % y 

Ri son, 

cada uno, metib. El at menos on compuesto de Formula I qua Se combine con 

el at menos on solvente epralico polar 
y 

el al menos on solvente polar prótico 

puede ester an forma de sOlido, lechada, suspension 
y 

una soluciOn. 
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En una realizacion, el al menus on solvents apróticu so puede soleccionar 

de acetone, I ,2-dicloroetano, acetate do metilo, moth etil cetona, metil isobutil 

cetona, oloruro do metileno y acetate de etilo. En otra realización, el al manes on 

solvente aprotico polar se puede seleccionar do acetone y cloruro de metileno. 

En otra realzaoiOn, el al menus un solvente polar prótico Se puede seleccionar do 

material, e(anoJ, isopropanol y tbutanol. V en one reaRzación, el al manna un 

solvente aprotico polar puede ser metanol. 

La combinaciOn del al nierns un solvente aprOtico polar y el al manna un 

solvents polar prOtico puede incluir acetone y metanol. Otra realizacion 

proporciona una combinaciOn del al manna on solvents aprdtico polar, cloruro de 

metileno, y el al rnenos on solvente polar prOtico, meta nol. Y an otra realizaciOn, 

Is combinaciOn del al manes an solvents aprótico polar y el al menos un solvente 

polar pratioo puede incluir puede incluir acetate do metilo y material. El 

compuesto de Formula I puede, per ejeniplo, ester combinado con volUmenes 

iguales del al menos un solvente aprOtico polar y el al mores on solvente polar 

prOtico. 

En una realizaoiOn, la primera mazda so puede mezclar, par ejemplo, 

durante on primer periodo de tiempo an el rango de 30 minutes y 2 boras, donde �  

la temperatura puede varier entre 15°C y 25°C, luego durante un segundo periodo 

de tiempo quo vane entre 30 minutes y 2 boras, donde las temperatures pueden 

varier entre 0°C y 20C. En una realizaciOn, el primer periodo do tiempo y el 

segundo periodo de tiempo son de one hora. En one realizaciOn, ci mØtodo 

puede comprender mezdar Is primera mezcla durante al menos on periodo do 

tiempo qua oscile entre 30 minutes y 2 bores a un range de temperature de 15°C 

25°C luego filtrar In primera mezcla y obtener, de este modo. un sOlido. El 

metodo puede comprender combiner el sôlido con al nienos un solvente aprOtico 

polar y, al menos, un solvente polar prOti, por ejemplo an voUmenes iguales, 
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EL,: 

durante un primer periodo de tempo qua vane entre 30 nilnutos y 2 boras a un 

rango de temperatura de 15°C y 2500 y luego filtrarlo a tin de oftener up segundo 

solida. En otra realjzaciOn estos pal de combiriado y filtrado Se pueden repetir 

entre 2 y 15 veces. 

El n,Łtodo pare purificar un compuesto de Formula I puede comprender 

ademS abtener un sblido de la primera mezcla y combiner at sOlido ccn at nerios 

un solvente polar prOtico y at nienos up solvente aprôtico polar, y as[ obtener une 

segunda mazda. La segunda mezcla puede, pOr eemplo, comprerider material y 

cbrum de metileno an una relaciOn an volumen an el rango de niatarol: cloruro de 

rnetileno de 1:5 a 1:15, En una realizacion, la segunda mezcla Se puede mezclar 

an un rango de temperature qua oscile entre 30°C y 36°C y Luego 8e puede filtrar 

pare abtener una solucian, En one realzaciOn, Is concentracion del solvents 

polar prótico de to sclucion se puede reducir a un rival par debajo del 5%, y Is 

soluciôn as puede mezclr, par ejemplo, a un rango de temperature de 0°C y 60C, 

durante un periodo de tiempo, p01 ejeniplo, qua varle ante 30 rninutos y 2 lioras 

antes del filtrado. 

En una realizacion, Se puede mezclar la primera mazda durante un periodo 

de tiempo qua osoite entre 10 y 20 minutos, par ejemplo, 15 miriutas. En Una 

realizacian. enfniar Is primera mezcla a up rango de temperature de 15°C y 25°C 

dejanla reposar sin mezclar pueden superior durante up segundo periodic de 

tempo qua oscile entre 30 minutos y 3 home, par ejemplo entre 1 hard y 2 notes. 

La primera mezcla Se puede enfriar, tamblen, an un rango de temperature de 0°C 

a 6°C y Se puede dejar appear sin meclado durante un tercer periodo de tiempo 

qua oscile entre 30 minutos y 2 fares, per ejemplo, I ban. 

La obtencion del compuesto de FOrmula 1 puede incluir liltrar cualquier 

mezcla descrita aqui a travØs de un tiltro seleccionado de filtros reductores de 

pirOgenos y filtros clarificedores. 
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Como as revels an Is presents, el mezclado puede Ilevarse a cabo 

utilizando un dispositivo mecÆnico do mezolado, PCI ejemplo un rnezclador 0 

agitador. El mezolado emblem puede efectuarse par solubilidad del compuesto de 

Formula I an of sisteme de soPventes. El aumento de la temperature puede 

aumentar Is solubilidad, 

En una realizadOn, cuando al nienos un compuesto do Formula 1 Va a 

combinarse con a’ merios ur  solvents aprOtico polar 
y al rnenos un solvents polar 

pratico, el al menos un compuesto de FOrmula 1 puede utilizarse an forma do sal 

acoptabio para uso farn,aceutico del mismo. Cuando al menos an compuesto do 

FOrmula 1 so obtiene come producto del rnetodo de Ia invenciOn, el al mete; un 

compuesto do Formula 1 puede recuperarse an forma do sal aceptable para uso 

tarniaceutico del mismo. 

En otra realizacion, ouando un compuesto do FOrmula 1 Se obtiene par el 

metodo de acuerdo con la invencian, el compuesto puddle convertirse an una Sal 

eceptable pare uso farmaceutico del mismo P01 agregado do un acido. 

En un realizaciOn el al manna un compuesto do Formula i puede ser [4S-

- 

(4a I 2ae)]-47 -bis(dimetilarnino)-9- [Rt-butilami no)aceti laminoI-

1 ,44a,5,5a,6,11,12a octahil 1 0,12,1 2a-tetrahidroxi-1 ,1 1-dioxo-2-naflacen-

carboxamid, como sales aceptables para uso farmaceutico, per ejemplo, sal do 

F-ICL En un realizacion, el al merlos un compuesto do FOrmula I puede ser [4S-

(4a,l2aa)]-4,7-Bis(dknotilamino)-9_[[(pirrolidinil)acetil]arnjnol-1 ,4,4a,5,5a,6,1 1,1 2a 

octabidro-3,1Q,12,12a-tetrahidroxi-1,1 l-dioxo-2-naftacen-carboxamida, conlo 

sales aceptables para uso farmaoeutico, per ejemplo, sal do HCI. 

Un riletodo para purifloar al menos un compuesto de FOrmula 1 puede ser 

un metodo para purificar tigeciclina, quo cornprende: 

combinar tigeciclina con al menos un solvents aprOtico polar 
y 

al nienos un 

solvents prótico y, asi, proporcionar una primers mezola, 



mezclar Is prirnera mezcla durante al menos on periodo de tiempo de, per 

ejempla, 15 minutes a 2 bores yen on range do temperature de 0°C y 40°C, 

caterer Is tigeciclina. 

La Ugeciclina qua so combine con si al mends on solvents apratico polar 

el al menus on solvents polar prOtico made estar an forma de sOlido, lechada, 

suspension y una saluciOn. En one realizeoian, Is tigeciclina obtenida a parlir del 

metanol pusS conterier manor de 1% del epimero de C4 de tigeciclina 0 one sal 

farmaceuticamente aceptable, segn lo determinado per Is cromatogratia liquids 

� de site resolucion 

El al menos on compuesto do FOrmula 1 obtenido per el mØtodo puede 

contaner menos do 3,0% de impurezes, segin In doterminada par HPLC, per 

ejemplo n,enos del ,0% de impurezas par ejemplo mends de 0,7% de impurezas. 

En otra realizaciOn, el al menus on compuesto do FOrmula I suede contener 

merios de 2% del epIrnero de C4 del compuesto de Formula 1 0 one de sus sales 

aceptables para uso farmacØutico, segLri lo determinado per F-IPLC, come par 

ejemplo Manor al 1% del epimero de 04. per ejempto menor al 0,5% del epimero 

de C4. 

El nietado I as puede realizer usando miss de 5 gramos de emma do 

Formula I, come par ejernpio more do 10 gramos, màs de 50 gramos, nàs do 100 

gramos, mªs do 500 gramos, mØs do 1 kilogramo y, tambiØn, miss 10 kilogramas. 

Una realizaciOn revels on compuesto preparado per cualquiera S los 

niØtodos descritos an a presente, inclose -sin limitarse a sIlo- on compuesto de 

Formula 1 y tigeciclina. Otra realizaciOn inoluye one composiciOn qua comprende 

LAn compuesto preparado per media de cuclquiera de as mØtodas descritos an Is 

presents. La composicion made comprender, ademÆs on vehicula aceptable 

pare use farmacØutico. 
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En una realizaoion, Is composiciOn puede comprender at at menos Un 

cornpuesto de fÆrmula 1: 

R 
OH 

NH 
Ri 

 

(CH’), OH 0 OH 

Formula I 

o una de sus sales aceptables pare use farmaceutico, 

donde n as 1, Ri as hidrOgeno, S2 as t-bulilo, ft y R4 son, cada uno, metilo. 

Una realizacion de Is presents invencian incluye Un mØtodo pare preparar 

at menos Un compuesto de formula 1: 

R 

OH 

Ri N 
HN 
_i1lN 11 

(cH2)n OH 0 OH 

Formula I 

o una de Bus sales aceptables para uso farmaceutico, 

donde R1 y R2 Se seleccionan, cada one an forma independiente, de 

hidrOgeno, alquilo (C -C& Os caOena lineal y ran,ilicada y cicicalquiio, a R y RI,

unto con IN  forri,an in heterociclo; R as �NR3R4, donde ft y ft. Se seleccionan, 

cada uno an forma independiente, S hidrogeno, alquilo (CI-C4) lineal 

ramificado; y n oscila entre 14, 

qua comprende: 

hacer reaccionar al nienas un agents nitrente canal manes up compuesto 

detOrmula2: 
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04 o OH 0 

Formula 2 

o one de sus sales, 

para preparar Un mezela do reaccian, tal coma, one suspension de mezcla 

de reacciOn, qua comprenda on intermediario, coma par ejemplo al menus on 

� compuesto de FOrmula 3: 

OH 

01N 

Formula 3 

a una do sus sales, 

combiner al menos on agents reductor con Is suspension do mezcle do 

reacaiOn pars paperer on segundo intermediarlo, coma por ejemplo al mends Un 

compuesto de Formula 4, 

0 

CH 

H2 

On H2N 
In 

OH 0 

Formula 4 

o one do sus sales, 

hacer reaccionar el segundo intermodiario con al menos Un compuesto do 

aminoacilo an Un media do reacciOn care obtener al menos on compuesto de 

fOrmula 1. En una realizaciOn, el medio do reeccion so selecciona de on media 

acuoso, y al monos on solvents bÆsjco sin une base reactive. Enire Ids pesos 

adicionales as incluyo, p01 ejernplo, al mends urio do los siguientes: 
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combiner el a’ menos un conipuesto do FOrmula 1 con at menos un 

solvente aprOtico polar Y, al manes, un solvents prOtico pars proporcionar una 

primera mezcla, 

mezclar Is prirnera mezcla durante al manna un poriodo de tiempo do 15 

minutes a 2 horas, per ejemplo, an un range do temperature do 0°C y 40°C, 

oftener al monos un compuosto do Formula 1. En one realizaciOn, 

cualquiera de lop intermediaries do Ins mOtodos reve lados so puode oftener par 

aislamiento 0 precipitaciOn. En otra realizaciOn, dos o miss pasos do Ins mOtodos 

revelados son procodimiontos do "un recipiente’. 

Otra roalizaciOn do Is presente invenciOn incluye un mØtodo para preparar 

al menos un compuesto do formula I 

0 OH 

Formula i 

o una de sus sales acoptables pare use farmacóutico, 

dandle Ri y R2 so selecoinnan, cads uno an forms independiente, do 

� 
hidrageno, alquilo (CI -C6) de cadena lineal y ramificada y cioloalquilo, a R1 y Pc, 

junta con N forman un beterociclo; R as �NR3R4, dondo S3 yRi Se seloccionan 

code uno an forms indepondiento, de bidrOgeno, alquilo (Cl-C4) lineal 

rarnifloado; y ii osci[a enfre 1-4, 

quo comprendo: 

combiner al menus un agents reductor con una mezcla do rosocion, como 

par ejemplo un suspension do mezcla de raccoon, quo compronda, al rnenos, un 

compuesto do Formula 3: 
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R 
OH 

02N _ 
;J NH 

OH 0 OH 0 

Formula 3 

o una be sus sales, pam preparar al nierlos un interniediario, tal comic un 

compuesto de Formula 4, 

NV 
R N 

OH 

H2 N 
OH
  

NH2 

OH 0 OH 0 

Formula 4 

o una do sus sales, 

racer reaccionar el intermediarlo con el menos un compuesto do 

aminoacilo en un medlo do resodOri seleccionado de un medlo acuoso para 

obtener el compuesto do FOrmula 1. Eir una realizaciOn, �1 medlo do reaccion so 

puede seleccionar deal menos un solvents bØsico sin una base reactiva. Entre 

Its pasos adiojonales so incluye, par ejemplo, al menos una do los siguientes: 

combiner el al menos Un cornpuesto do FOrmula 1 con al menos un 

solvents aprótico polar Y al menos, un solvente prOtico pare proporcianar una 

primers mezola, 

mezclar Is primera niezcla durarite al menos In periodo do tiempo do 15 

minutas a 2 horas, por ejemplo, en un rango do temperature S 0°C y 400C, y 

obtener al menos un compuesto de Formula I. 

airs realizaciOn do la presents invenciOn incluye up rnetodo pars preparar 

al menos un commesto de formula t 
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\/ 
- OH 

0 ft 
H 

i çiiçx. N H 

(CH2 
OH 0 

Formula I 

o una de sus sales aceptables para use farniacØuticc, 

deride Ri y R2 so seleccionen, cads uno en forms independiente, do 

hidrOgeno, alquilo (CI�C6)  de cadena lineal y rarnifloada y cioloalquilo, 0 Ri y Ri 

unto con N torman un hoteraciclo; R as �NRR4, donde R y R4 so seleccionan, 

S cada urio en forma independiente, do hidrogeno, aiquilo (CJ-C4) lineal 

raniifioado; y in osoila entre 1-4, quo comprende: 

reaccionar al menus un compuesto do formula 4: 

R 

0 

OH 
Hi 

NH, 

oN 0 og 

FOrmula 4 

o una de sus sates, 

con al menas un compuesto do arninoacilo en no medio de reacciOn, per 

10 ejempo, seleccionado do in medic acuoso, y at mines no solvente basien sin 

una base reactive. Entre los pasos edicionales Se scene incluir at menus Uno do 

los siguientes: 

combiner el at nienos un compuesto do FOrmula 1 can al menos up 

solvente aprOtico polar y, at memos, un solvente prOtico pare proporcionar una 

primera meacla, 

rnezclar Ia primers mezcla durante al menos un periodo de tiempo de 15 

minutes a 2 bores, per ejemplo, an un range de temperature de Q*C y 40°C, 

obtener al manes un compuesto do Formula 1. 



Cuciquiera do estos nietodos revelados para preparar Un compuesto de 

Formula I puede ser Un rnetodo pan preparar Un compuesto de Formula I, 

ounce n es I Ri Os FlidrOgeno, S2 Os t-butilo y R3 y p4 son, code uno, motile. 

COMPOSICIONES FARMACELJTICAS 

La frase !composidon farmaceutica segUn as use en to presents as una 

cornposiciOn 
medicinal. La composicion farmaceutica puede curitener al menus 

un vehiculo aceptable pare use farmaceutico. 

41 La frase excipiente aceptable pare use farmaceutico tel coma so use an 

Ia presente woe referenda a vehiculos farmacØuticos adecuados pars to 

adminjstración do los compuestos do Is invencion, qua incluyen vebiculos qua los 

expertos en La materia consideren adecuados para el made particular de 

administración. Per ejemplo aigunas sniuciorles a sus,ensiones usaclas pare 

aplicacian parenteral, intradermica, subcutanea a topics pLieden incluir ur 

diluyente esteril (par ejemplo ague para inyeccion, soluciOn sauna aceite no a 

similares); una aceite vegetal (par ejemplo, aceite de sØsamo aceite do coca, 

aceite do man[, aceite de semilla do algodon 
y 

similares); Un vehiculo graso 

sintØ(ico (par ejernplo, oeath de etilo, pc’kitelilengLicol, glicerina pmpilengiicol 

similares, que incluyen otros solventes siriteticos); agentes antimicrobianos (per 

ejemplo alcohol bencilico maUl parabenos 
y 

similares); antioxidantes (par 

ejemplo, ªcido aso5rbico, bisulfito do sodio 
y 

similares); agentes quelantes (per 

ejernplo Æcido etilendiaminetetraoötico (EDTA) 
y 

similares); bufferes (par ejemplo, 

acelatos citratos, fosfato >’ s)milares); yfo agentes para el ajuste do Is tonicidad 

0r 
ejemplo, clorurc, de sodio, dextrose 

y 

sirniLares) a sus mezclas. A made de 

otro ejemplo, cuando Is adniinistracion as intravenosa, ios veh(culos adecuados 

incluyen solucion solos tisiologica, solución saline protegida con fosfato (PBS) 

solucion con agentes espesantes 
y 

solubilizantes tales coma glucosa 

polielilenglicol polipropilengliool 
y 

similares 
y 

sus mezclas. 
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A modo de ejemplo no limitante, la tigeciclina as puede combiner 

opcionalmente, con uno a robs exoipientes aceptables para use farniacØutico 
y 

Se 

pueden administrar oralmente an forma de cemprimido, capsula, pelves 

dispersables, grØnulos a suspensiones quo contengan, per ejemplo, do 0,05% a 

5% del agente do suspension, jambes quo contengaR par ejemplo do 10% a 50% 

do azcer 
y 

elixires quo contongan, par ejemplo, de 20% a 50% de etanol 

similares, o an forma paronteral per media do solucionos inyectables estØrilos 0 
suspensiones quo oontengan cM 0,05% a 5% de agents de suspension or, in 

media isotOnico. Tales preparaciones tarmaceutioas pueden onntener, par 

ejemplo, de 25% a 90% del ingrediente active an combinaciOn con el vehiculo, 

rnØs usualmente entre 5% aproximadamente 
y 

60% an peso. Otras fOrmulciones 

so rovelan en las patentes do EE.UU. NO 5.494.903 
y 

5.529.990, inoorporadas a ía 

presents a mode do reteroncia. 

Los tØrminos "sal aceptable para use farmecØutico" so refieren a sales con 

adiciOn de Æcidos o sales con adiciOn de base do los ccmpuestos de Is presente 

invenciOn. Una sal aceptable para use farmacØutioo as cualquior sal qua retenga 

la actividad del compuesto madre 
y quo no imparta ningUn etecto nocivo 0 

indoseable at sujeto a quien as lo edministra el compuesto yen el contexto an el 

quo Se edministra. Las sales aceptables pare use tarmacØutico incluyen 

complejos do metal 
y sales do Æcidos inorgØnicos 

y 

orgAnicos. Las sales 

aceptables para use fermaceutico incluyon sales metÆlicas tales coma sales be 

aluminia, calcia, hierro, magnesio, manganese 
y 

sales completes. Algunas sales 

aceptables para usa farmaoØutioo incluyen sales do Æcido aoOtico, aspÆrtico, 

alquilsulfOnico, arilsulfOnioo 
, 

axetilico, boncensulfOnico, benzoico, bicarbôriioo, 

bisulffjrjco, bitartØrico, butirico, do edotata de cable, cemsilico, carbOnico, 

clorobenzoico, cilexetilico, citrico, edetico, odisilicc, estolico, esilico, esiNco, 

formico, fumàrico, glucØptico, glucanico, glutªmico, glicOlico giicoliiarsanilica, 
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hexan,ico, hexilresoroinoico, hidrabamico, bromhidrico, clorhdrioo, yodiiidrico, 

hidrcxinaftoica, isetiOnico, lactico, lacobiOnico, maJeico, niàlico, malônioo, 

mandelico, metansulfonico, metilnitrico, metilsulfUrico, rnUcico, mUcônico, 

riapsilico, nitrico, axÆlico, p-nitronietansulfanico, pamoico, pantotØriico, fosfÆrico, 

morlohidrO9eno tosforico, dihidrogem fosforLco, ftÆlioo, poligalactourc5nico, 

prapOnico, saIl ilcco. esteÆrico, succinico, sufÆrnico, suifanilico, sulf&jco, 

sultUricc, estannoso, tartarico, teôclico, toluensulfOnico 
y 

similares. Las sales 

aceptables pare use farmaceutico pueden deriver de aminoÆcido, per ejamplo, 

Scisteina, sin limitarse a ella. Se pueden hallar otras sales aceptables, per 

ejampo. an Stahl at al., flzarmaceut/cel Sels: Prnpe4/es, Selectior, 
y 

Use, Wiley-

VGI-I; 10 ediciOn (15 de junio de 2002). 

A excepciOn de los ejernplos y de lo cases an los que Se indique to 

contrario, Was los nurneros usados an la anemone 
y 

reivindicaciones deben 

interpretarse come modificados par eI tØrmino "aproxjma,nenIe�’ De asia 

marlera, a mares que Se indique to contrario, has parametros numericos indicados 

an Is presente memoria descriptiva 
y 

an las reivindicaciones anexas son 

aproximaciones qua broaden varier segün las propiedades deseadas are Se 

pretender lograr par media de a presents rivermi6n, Pot UItimo, 
y 

sin intention 9$ 

de limiter to aplicaoiOn de la doctrina S los equivalentes al alcance do las 

reiviridicaciones, cars parÆmetro numerico deberla interpretarse considerarido el 

nmero S digitos significativos 
y las tOcnicas do redondee habitual. 

A pesar de quo los tangos 
y 

pararnetros numØricos que constiluyen al 

amplio alcance de Is revelación son aproximaciones, los valores numericos 

expresados an los ejemplos especificos son to mae precisos posible. Sin 

embargo! todo valor nunlerico centers inherentemente ciertos errores que 

provienen, esencialmente, de lar desviacion estandar do las respectivas 

mediciones the las pruebas. 
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Las siguientes ejemplos tienen poi objetivo iWotrar a invenciOn d& tJna 

manera no limitante. 

EJEMPLOS 

NITRAtION 

La minociclina so preparo de acuerdo con el niØtodo descrito en Is patente 

de EEUU. NO 3.226430. 

Los arÆlisis bor HPLC so reaLizaron en las siauierites condiciones: 

1ncsU ODS3 5 pm, 25 x D,46 cm  

Ease movil: 80% A + 20% B, doSe 

A = 90% (KH2P(34 0,05 NI + 5 1111 dC trieilamirm ,sfao * H:1PO4 a pH 

6)/l0% do acetonfirilo ajustado a pH 3,0 con F13PO4 

B = Acelonitrilo 

Cudal de flujo 1,0 ml/min  

Deiección 
- 250 rIm - 

Ejemplo Comparativo 1: Preparacion do 9-nitrominociclina 

Este ejemplo describe Is nitracion de miriociclins donde el producto de la 

� nitraciOn Se solo 

Se incorporaron 13,44 gramos do pclorobencensulfonato de minociclina 

(es decir, p-clorobencenstilfonato de [45-(4alfa,1 2aalfa)]-4,7-bis(dimetilamino)-

1,4485,5a,51 I ,12a-octabidro-3,I Oj 2,12s-tetrahidroxLl ,I 1-dioxo-2-

naftacenecarboxamLda), lentamente y agitando, a 50 ml de Æcido suLftrico 

concentrado La sojuoiOn se enfrio a 0-150C. Se agrepo Æcido nitrico (90%, 0,6 

ml) leni y e agitO Is solucion a 0-16°C durante 1-2 horas hasta que la 

reacoiOn so cornpl&O, seg&n Ia determinado por HPLC. La scluviOn que contenia 

el sultato de 9-nitrominociclina interniedio (Cs decir, sulfato do 4S-(4alfa,1 2aalfa)-

9-nitro14J’-bis(dim&ianhino-1,44a5,5a,6,l 1, 12a-octahidra-3, 10,12, 12a-
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tetrahidroxi-ti 1-diaxo-2-naftacenecarboxamida) as transtiria agilando a 3009 de 

hielo y aqua durenle 20 miriiilos. El pH del ternplado as ajusto a 5,0-5,5 con 28% 

be hidroxido de amonio acuosa mientras as niantuvo Is temperature an 0-8°C. Se 

Ultra el precipitado y Sc lavO con au (2 x 10 ml). El sOlido so seob al iecio bajo 

un flujo de nitrOgeno y as obtuvo 9g do sulfate de 9-nitromLnociclina brLlto. 

El analisis (area %) per HPLC mostro una pumza do 90% can up contenido 

de epfrnero de C4 de 15%. MS(FAB): mfz 503 (M+H), 502 (NM-). El producto se 

aisló per precipitaciOn  an su punto soelØctrico a partir de una solucion access. El 

S rendimiento molar del sulfate brute fue de 45°/c, 

La labia I muestra los dabs do otros procesos do nitraciOn: 

Tabla 1 

Nitrominociclina Impurtzas Minociclina (jig/mg) Rendimknto 

molar (%) 

A 43,15 3,32 38 

13 27,88 5.5 I 34 

Se observa qua el aislaniiento de 9-nitrominociclina proporciono una gran 

cantidad de impurezas, 

Ejemplo Comparative 2: Preparaoidn de 9-nitroriiriocicline 

Este ejeniplo describe la nitraciOn de niinociclina donde Se aislO el producto 

de Is nitraciOn. 

So equipO un balOn do vidrio be bocas multiples de 2 I con Un agitador 

mecanico, una termocupla, un ftMo pairs egregado do Iiqudos, ma Thea do 

nitrOgeno y una solids de gases a un separador cÆustic al 30% (en peso). El 
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balOn so cargo con Æcido sulfirico 660Be (15070, 819 ml, 15 moles). La soluciOn 

as enfria a 0-2°C. Se Is  agrega HCI do minociolina (clortlidrato do miricoiclina) 

(92,7% As potenoia, 311 g, 0,58 moles) al eddy su!fürico durapito 07 horas a 0-

14°C, agitando mientras tonic. DespuŁs del agre9ado, la mezcla so agregO a 000 

durante 0,5 horas y as obtuvo una soLucion amarilla. So agregO Æcido nItrico 

j959% do contenido do nitrato 48 g 32 ml, 0,73 moles, 1,25 equivalerites do mol) 

durante 3 tiaras oriental As mantenia Ia rnezcla a 0-2°C. La niezola so agita a 

0°C durante 0,3 horas (soLuciOn do color rojo oscurolnegro). El anâtisis (area %) 

� par HPLC mostra: 0% do minociclina, 75,6% do 9-nitrominooiclina, 8,2% do 

irnpureza individual mayor (LSl); tiempo relativo do retencion pare la minociclina 

(RRT) 2,08. 

So oquipO un balOn do vidrio de bocas rn0ltiples do 22 I con un agitador 

rnecÆnioo, terniopar y on coridensador con protecciOn do nitrOgeno. El call so 

cargO con 6704 g (3,540 ml) do isopropanol (IRA) y 1,026 9 (1,500 ml) do 

heptanos. La soluciOn so enfria a 0-50C. La mazda do reacciOn de 9-

nitrominociclina Se transfirib al balOn do 22 I durante 2 horas a 0-390C y so obtuvo 

one suspension aniarilla. La temperature de la suspensiOn so mantuvo a 34-390C 

� durante 2 horas y luego so enfria a 20-3400 y so agitO a 20-34°C durante 14,6 

horas. 

So proparO ma solucion de isopropanol 3,028 g (3 857 ml) y hepnos 660 

(965 ml) y so la riiantuvo a 20-25°C (IPA:heptanos 4:1 on volumen). La 

suspension as filtrO sabre Un ainbuda Süchner do 30 cm do diàmefro eon pace] do 

filtro Whatman No 1 al vaoio y con protocoian do nitrOgono. La to" hLmeda 

rosultante so transtirio a un balan Erlenmeyer do vidnia do 4 I oquipado con un 

agitador mecØnico y protecciOn do nitrO9eno, La torta so suspendiO agrogªridolo 

1,608 All do Is soluciOn preparada do IPN tieptarios durante 015 horas a 23-26°C. 
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La suspension as filtro nuevaniente, tal come as escribia arriba. La tome 

hmeda so volvia a suspender dos veces miss came as indicO antoriormente an 

total de   susponsiones). Natures do to durna (ilfral la twta so mantuvo al 

vacic bajo proteociOn do nitrogono durante 02 horas. El producto so secO a 400C 

baja Un vac(o do 23-11 mmHg durarite 48 horas Fiesta are perdida del valor de its 

secado PVS. 80°C, 1 hora, S 49 mmHG de vaclo) do 154, El peso del sulfate do 

9-nitrominociclina obtenido fue do 38010 g, Is Concentraciôn par I-IPLC fue do 

76,3% (coma sal disultato), el total do impurezes fue do 34,6%, La impureza 

0 individual mayor (LSi) fue its 9,46% (RRT 0,94). El rondimionto del HCI de 

minociclina fue do 86%. EL rendiniiento corrogido a Is concentraciOn del producto 

y el material its partida: = 71% 

Se observa quo ci aislanijento del campuesto its 9-nitrorninociclina 

proporcionô an producto con gran porcontaje do impurezs. 

Eiempio I 

La tabla 2 a continuaciOri muestra los oxperimentos de nitraciOn realizados 

usando el procedimiento revelado on el Ejemplo Comparative 2, dondo as 

modificaron las siguientos variables: tienipo its edition tie acido nitrico; 

a 

temperature do reaction, oquivalontes niolaros del Æcido nItrico (con rospocto al 

-Ci de rninociciiriaj y volocidad do agitacidn. Do acuerdo con los maladies 

rovolados on Is presents ninguna do ostas reaccionos as tompla 0 Se sornetio a 

un tratanliento final para aislar oL producto. La mica herramienta analitica usada 

fie anÆlisLs per HPLC 

Table 2 
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Tierupo Temper 

tie ad i ci ô ü onto or 

de HNO1 reacciO 

iTen(s ii 

fiquivalente 

molar del 

HNO 

Mine (ªre 

l/. 

9-aitro 

urea a 

) 

Inipurezas 

total’s 

(area %) 

ikIRT 

(oe’npo 

(St 

retceci An 

de 

minocicli 

on) 044 

(area ¶5) 

FORT 

0 icinpu 

de 

rrlenc ion 

It 

atinocieli 

an) 0,5 L 

(area %) 

RT 

:6ampe 

Sc 

etenci Ai 

(Se 

ininocicli 

an) 0,5o 

:area 95) 

RRT - 

tkrite 

(Sc 

reten rio a 
(SE 

rutnocie], 

,m 1,23 

(area ¶5) 

2 0 1,09 7,6 69,7 122.7 0.8 3,3 5,7 9,8 

2.25 0 [.2 5.2 70,3 5 0.4 4,3 ,9 [0,8 

2.5 0 I 3 2,4 63,2 29,4 0,0 5,4 8.9 12,9 

1,75 0 1.43 0,0 ,4 10.0 6.7 [1,2 11,0 

2 0 136 4,0 5,5 11,1 f Tor 

2.25 0 1,5 0,7 ,7 0,0 7,2 ’1,3 ’9.0 

2,2 211 1.36 7,5 1 (2.8 8,6 5,3 5,1 

2,45 20 1,5 4,0 0 12.9 10,0 17.7 5,6 

2.7 10 [.56 2.7 ,3 

#55?8518

,3 ’.0 I 

0.15 0 1,36 1.6 .7 0,0 13,9 18.4 

0,5 [.62 0,3 ,4 3 0,0 24,6 13.2 

0,8 0 .3 2,1 ,5 - 00 3,4 I 8,20

 [.62 0.7 .8 0,0 21.5 23,5 

2,4 0 1,3 2,2 60,6 37,2  5 ,0 12,8  

3 0 1.62 0.4 43,3 563 9.3 On 23,7 19,7 

1.6 0$ 34,5 7,1 0 3,5 1! 

8.5 51,5 5.] 0 [61 268 

2,8 1,9 16.3 3,3 0 

8411]

3,’ 

=4,665,9 

0 40 6.] 0 [56,4 

2,4 4,8 11,6 1,9 0 l,13

 70 30 4,2 9,7 ),9 

Solo to controlo Ia temperatura de bao on diehas macclones dobido al tamaflo del 

recipiente. 

La reaccion sueodiô a 50% on peso do In concentraoiOn de mitiocielina original. 

Se agitô enØricanientc on coinparaciAn con at resto de los oxpenmcntos. 

Sc aregO HNO3 a] 50% no peso an Fb504. 
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Sc observe qua, a pesar de )as varies condcones usades, Is centidad de 

minociclina estuvo presents an una ceritidad menor a 10% y an ciertas 

condiciones, Se la eIin,ino notablemente. 

Ejemplo 2 

Tambin as realizaron experimeritos qua modifloaron La reacciOn de 

nitracidn, el templado de fa reaccion y el tratamierito final de fa reaccion de 

nitracion. Los experimentos se Ilevaron s cabo usando ci procedimiento detallado 

an el Ejernoo Comparative 2, pero con modificaciones en las siguientes variables: 

tiempo de adiciOn del acido nilhco, temperature de reaccion, equivaLentes rnolares 

del Æcido nitrico (con respecto al HCI de mnociclina), temperature del templado, 

composicion de Is soluciOn be ternplado tiempo de adicion de Is meddle de 

reaccion pare teniplar Is solucion y niØtodo de lavado de Is torte aislada. Los 

dates Se rnuestran a continuaoiôn an  Ia Table 3. La inica berramienta analitica 

useS tue anØlisis per frPLC. 
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labia 3 

T[cL)lpo 

J, 

stJ[ciim 

is IINO 

,h .... 

Tempe_ L1tuUa 

fe rcaceiólF  

(CCV 

13[i’/a- 

al, mole, 

&L RN03 

Coticcpt. 11,upu r. 
* d to les 1%3 

I IS04. %) 
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o1pnreza1, 

iodi’[duaI 

rnayor ("p4 

Coiipos. 

a[ttc[àr * 

Icril-plado 

I 

c-aIura 

*1 

CC} 

Th rrpJMetodo 

as 

adición 

del en> 

S 

lavttio 

4,6 5 1,67 62,7 40.1 11,6 [PA:hcp 0 0.1 I 60 

4,6 5 1.67 I 63,0 flY I8, PAmep .34 l&[ 

5.1 5 [.75 552 162 18,3 PA 

a15.1 5 [.75 56.0 32,9 [2,2 [PA 34  52 

3 5 ],63 75,4 20,5 LI[Phep 0 I pO 

3 5 1.63 74.2 27.5 18,9 [PA/hep 34 I I 79 

3 5 [.5] 53,6 21.1 13,0 ]PA 0 L ] 64 

3 ’1,51 24,8 11.4 [2.9 [PA 34 I I 102 

3.5 -5 ],32 34,3 7.7 7,2 IPAIhep V 2 I 96 

3.5 -5 [.38 101.8 11,4 8,3 IPA."hcp 0 2 104 

Solo so controlO Ia telilperatura do bailo en dichas rcacciones debido al tamaflo del 

recipionte. 
2 Cuando so uso IPA come template, so agregaron luegit (as heptanos pam obroner 

to composicion do Ia mazda do templade original. 

Meu,S de Javardo to Iola hómeda .90 avO sobre to fillip con 4:1 IPA: hcptnllos 

(vol.). MØtodo de lavado 2: Ia tona hümeda so suspendiO es voces con IPA:hcptanos 4:1 

(vol.). El metodo do lavado N" 2 usO In 20% do soluciOn do lavado qua ci mótodo N5 I. 

4EI rcndirniento Sc corrigiO per to concenidiOn del producto y el material de 

partida. 

Sc comcrizO ci tempiado a 0°C, luego Sc calcntO do inmedialo a 34CC y Sc 

matituvo a 34°C durmite ci rosto del  tetnplado. 

En be dates do a Table 3 as obsorva quo a) renthmienlo Iue tie, a) menUs, 

SO%. 

ienpIo 3 

Este Ejemplo describe Iris reaultados de Is variaciOn de In cantidad c 

acido nftricc (en equivalentes), necesitada pare at peso de nitraciOn. El acid0 

nitrico as titulo a 89,5% y la cantidad usada Se corrigio an consecuencia. 



Se realizaron tres en$ayos. En at ensayo I so use un equivalents de 1,25 

do Æcido nitrico, an el ensayn 2, un equivalente do 1,09 yen & Ensayo 3 Se use 

un equivalents de 1,00 de acido nitrico. 

El analjsjs de finalizacion per HPLC del Ensayo I no mostro restos do 

minociclina, mantras quo el anØiisis del Ensayo 2 mostra un 2,5% do material do 

partida Sin reacolonar. Ambas reacciones se hidrogenaron y luego so convirtieron 

Sal clorhidrica do aminominocicLina usando el procedimiento SLP. 

El producto hidrogonado 1 (del Ensayo 1) mostrO un contenido do 

S ryiinooiclina do O!37%; Concentracion = 830%, total do irnpurezas 3,20%, 

irnpurezas individuales= 0,52%, contenido do spheres = 1,1%. 

EL producto hidrogenado 2 (del Ensavo 2) niostró Un oonenide de 

minociclina de 1,6%j Concentracion = 842%, total do impureas= 4,00%, 

irnpurozas individuales= 0,35%! contenido de epIrneros 1.0%, 

Ensayo 3: Concentracion = 830%; total Os impurezas 5.0%; impurezas 

iridividueles = 2,7%; contenido de epimeros li%, 

I. 

REDUCCION 

I 1-401 P 

LColumna: lncrtsil ODS3 5 pm, 25 x 0.46 cm 

Fize mØvil: 80% A + 20% 8, donde 

A = 90% (K112PO4 0,05 M + 5 ml do nkilaminail de fosfato + H3PO4 a 

PH 6)/I0% de acetonitrilo ajustado a PH 6,0 con H3PO4 

H = AcctoriitrUo 

Caudal do 
mv TO �MI/min 

Deteccitip 20 tim 

Eleroplo I 

Este Ejemplo describe una reacciôrt do bidrogenaciOn donde el 

intermodiario do a 9-nitrominociclina nose aislo. 
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Se agregaron 10,1 gramos de p-clorobencensulfonato de minocielina, 

lentamerite 
y 

agitando, a 27 ml de âcido sulfL)ricc concentrado. La soluciOn Se 

entriO a 0-2°C. Se agregô Æoido nitrLco (90%, 0,6 ml) lentamente 
y 

Se agitô Is 

solucian a 0-200 durante 1-2 horas haste one Is reacciOn Se complatÆ, segUn In 

rleterr,iinado por F-IPLC. Una fez compete Ia nitración, Ia soluciOn qua contenla el 

sulfato de 9-nitrominociclina intermedio Se transfirio agitando a 150 ml de 

isopropanol 
y 

1200 ml de metanol, niientras as mantenia Is temperatura P01 

debajo de los 10-15°C. La soluciOn Se hidrogeno a 26-28°C a 40 psi durante 3 

tiaras an presence de 10% de paladlo sabre carbono coma catalizador, qua tenia 

Una humedad de 50%. DespuØs de Is hidrogenaciOri, el catalizador Sc filtrO 
y 

Is 

solución as  vertió lentaniente en 150 ml de isopropanol, agitando a 0-5°C. El 

salido (3,4 g) so obtuvo mediante filtracLOri. El anâlisis par HPLC mostrO up 

pureza bruta do 90 %( area %). El epinero de G estuvo presents en una 

caritidad de 0,9%. MS(FAB): nl(z 473 (MtH). 472 (M+). 

Ejemplo 2 

Este Ejernplo describe una reacciOn de hidrogenacion donde el 

intermediario do a 9-nitronhinociolina nose aislo. 

Se agregaron 84,3 gramos de p-clorobenoensulfanato de niinooiolina, 

lentarnente 
y 

agitando, a 368 gramos de Æcido sulfüricc concerutrado. La soluciOn 

se enfriO a 10-15°C. Lentapiente, see agrego acido nitrico (6 ml, fumante). La 

saluciOn Se agitO a 10-15°C durante 1 a 2 horas, basta qua as completO Is 

reaociOn segun Ia determinado per HPLC, Una vsz complete Is nitracion. Is 

aIuciOn qua contents �1 sulfato de 9-nitrominociclina intermedio Se transfiria 

agitando a D!3 kg de metar,oI, n,ientras Se mantenia la temperature par debajo cia 

Ins 10-15°C. La solucion Se hidrogena a 26-28°C a SO psi durante 2-3 horas an 

p,esencia do 10% do paiadio sobre carbono como catalizadar, que tenia Uris 

bumedad de 50%. Despues de la hidrogenaciOn el catalizador as fiItrO 
y 

Is 
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soluciOn Se vertiô lentamente an 065 kg do isopropanol y 0!3 kg do n-heptano 

agitando a 0-5°C. El sakdo so obtuvo rnediante ¶iltrecian. 

El sÆlido bUmedo as disolvia on 100 gramos de ague a 0-50C. La mazda so 

agitd y a fase orgÆnjoa so sepani y deseciO. See agrego a a lose acuosa 14,4 

granlos de HCI concentrado. El pH de Is solucion so ajustó a 4.0 – 0,2 con 

tiidraxido do anlonlo. Be agregaron 100 mg do sulfito do sodlo y Is soluciOn as 

sembra con 100 mg de 9-arninociclina. La mezele so agito durante 4 ft,ras a 0-

5°C y el producto as tiltrô y Se seco pare proporciona 28,5 gramos de. La purees 

� segn PLC (area %) toe do 965%, con 0,9% de epimare S Co. MS(FAB): m/z 

473 (M+H), 472 (Mt), Rendimiento :54,2%. 

Elemplo Comparative I 

Este Ejemplo describe ma eacdiOn do hidrogenacian abode so aislO ci 

intermediario do a 9-nitromimiociclina. 

Se co)ocaron 52,0 kg de HG) de minociclina (sal clot$drice do nhinociclina) 

an 4,8 partes do Æcido suifLilco a 66' Be a Un temperature do 15°C an Un 

recipients de 300 galones y so agito pare eliminar el HCI. Despues S 3 horas y 

20 nilnutos, so colocaron 7,48 kg do Æoido nitrico, 100% fumante (05,9% do 

contenido do nitrato, 1,26 equivalentes). 

El anÆlisis por HPLC indjcO Un resto do miriocicline >1%. De esta tone, 

031 kg do acido nitnico fumante 100% (955 contonido do nitreto, 0,05 

equivalentes) so agregaron ala mazda. El analisis per MPLC siguiO indicando un 

resto do minocicljna >1%. Ce esta forma, 0,74 kg de Æcido nitride, fumante 100% 

(955 contenido de nitrato, 0,12 equivalentes) so agregaron a to niezdla. 

Nuevaniente, HPLC mostrO Un resto do minociclina >1%. por lo tanto, Se volvieron 

a agregar 1,11 kg do Æcido nitrico, fumante 100% (95,5 % contenido do nitrate, 
0,19 

equivalentes). despue, to cud el resto do minociclina fi.,e <1%. 
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La mezela do reaccion de nitracion Se transfirió a una soluciOn do 21,5 

partes de IPN3,3 partes do boptano (1120 kg IPA/171 kg de heptano) a 0-36°C. 

Be Nitro to suspension (tiernpo do fillracion prolongado), so lavO con IPNheptano 

4:1 y Se socO a no mas do 40°C pera obtoner una pØrdida durante el secede 

(LaD) de no mÆs de 6%, Ia cual proporcLonO 70,9 kg do sal sulfate (rondimiento 

brute do 97%) para user an una resodOn do reaction. 

Ejenglo 3 

Este Ejernplo describe una roacciOn de hidrogenaciOn dondo at 

intorniediario 9-nitroniinociclina nose aislO. 

Be colocaron 25,0 kg de HCI de minociclina (94,4% do potencia) an 7,3 

panes do acido sulfUrico (183 kg) a 66° Be a una temperature do 5 a 15°C on un 

redpionte is 100 galorios 
y 

so agitO pans eminar el Nd. So agregaron 2,5015 

kg do Æcido n{trico, 85% (86,% de contenido do nitrate, 1,25 equivaLentes) at 

recipionto, despues do 78 minutes a 9-15CC. 

El anØlisis per HPLC indicO on resto de minociclina >1 °/e. Otros 0,261 kg 

do acido nitrico, 85% (86,6% do eontendo do nitrate, 0,13 equivalontes) Se 

agregaron a Ia mezola. Dado qua HPLC volvió a indicar on resto de minociclina 

>1%, so agregaron otros 0.261 kg do acido nitrico, 85% (86,6% de oontenido do 

nitrate, 0,13 equivalentes) a Ja mezcla. Dado quo HPLC volviO a indoor Un resto 

de rninociclina >1% Se agregaron otros 0,174 kg de acido nItrico, 85% (86,6% de 

contenido do nitrate, 0,09 equivalentos) a Is mazda, dospuØs do lo oual so via qua 

Is reeccion liege a una moseta con 1.7% del material do particle do niinociclina. 

La mezcla de nitracion se oolocO an 4,2 partes do motanol a -20-10°C. El 

lots tempiado ze ajustO a 410°C 
y 

so use do esta manera en Ia reacciOn do 

red uccion. 
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Ejemplo Comparativo 2 

Este Ejemplo describe uris reaccion do bidrogenaoiOn dandle so eislO el 

intermedlaijo de a 9-nitronhinociclina. 

Se colocaron 104 kg be HOl de minDcicIjna (sal clorhidrica do minocicILna 

(potence do 90.3%) an 4,8 pades do Æcido sulfOrico (502 kg) a 66°Re a Un 

temperature de 0-100C an an recipients be 300 galones 
y 

so agild pars ePirniriar el 

HCI. So colocaron 15,2 kg be Øcido nitrico fumante (100,4%. 125 oquivalentes) 

durante 3 icras a 0-60C, IOU rpm. Dada que HPLC mostro Un resto do 

� 

minociciLna >1%, as volvieron a agregar 0.69 kg la acido nitrico (100,4% 

conienido be nitrato, 006 equivalantes), despuØs o cual oJ resto do minociciLna 

tue <1%. La mezola de nitraoian so oolocO an una soluiÆn do 21,5 panes de IPN 

3,3 panes be heplano a 0-36°C. 

La suspension so filtrO (tiempo do filtraciOn prolongado), Se lavo con 

IpNheptano 4:1 
y Se SOCO a no mae de 400C pare obtener una pØrdida durante el 

secedo (LOD) be no mÆs do 6%, lo dual proporciono 140 kg de sal sulfate (95%, 

rendiriiiento bruto) pare user an La roaccian do reducciôn. 

Ejemplo 4 

Este Ejomplo describe una reacciOn de hidrogenecion donde el 

intermediarie do a 9-nitronlinociclina nose aislO. 

Se colocaron 104 kg de HCI de rninooiclina (sal clorhidrica be minociclina) 

(potencia de 90%) an 7,3 partes de Æcido suIfirico (763 kg) a 66013e a una 

temperature de 5-15°C 
y 

so agitO pare eliminar el HCI. Se colocaron 14,9 kg be 

Æcido nitrico fumante (100%, 1,25 equivalerites) durante 1 hare a 5-15°C, 120 

rpm. Dade qua F-IPLC mostrO Un resto do minociclina >1%, so volvioron a agregar 

0,69 kg de acido nitrico furnante (100%, 006 equivalentes), deepues lo cLial el 

resto de minociclina tue <1%. 
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La roexcia do nitraciOn Se coloco an 4,2 partos (440 kg) de motanol a -10 a 

200C. El lots templado so ajustO a 4 a 10°C 
y 

Se uO de esta manera an Is 

roacciOn do reducciOn. 

Ejemplo Coniparativo 3 

Este Ejemplo describe una reacciOn do bidrogenaciOn donde as ass el 

intermeWario do a 3nftroniinociclina. Las propomiones do soivontes/reactivos 

ostØn rolacionarlas con Is carga inicial do minociclina anterior a la reaccion do 

n itrac iOn. 

La mozcla de roacciOn de sulfate de 9-nitrominociclina del Ejoniplo 

Comparative 4 Se tamp16 a 2240 kg (21,5 panes) de isopropanol 
y 

342 kg (3,3 

parts) de heptarlo, durante 1 here, mientras se mantenia Ia teniperatura a 0 a 

36t, La suspension resultants so aitO a 30 a 360C durante 2 hems, lunge se 

entriO 
y se agitO a 19 a 25CC durante I here. La niltad de Ia suspension so filtrO, 

so lavo con 3 x 205 kg de IPN hoptano (4:1) v/v 
y 

so sees a no mÆs de 400C pars 

obtener una pØrdida durante el socado (LCD) do nor mÆs de 6%. El tiltrado 
y 

el 

secado duraron 16 dias (durante 7 dias do los cualos, Is to" hLmeda so dejO 

taro nitrogeno durante Un ciorre de plants programado) 
y 

as obtuvieron 58 kg do 

sal sultato. La otra mitad do Is suspension as agitO an un tanibor 
y 

Se erifrio ala 
� 

rapers do Is disponibilidad del filtro. So refrigerO durante 12 dias, luego as cargO 

movements an ci recipients 
y 

as agitO an on range do temperature do 0 a 6°C 

durante 2 dias, luogo Se ajustO a 19 a 25°C, so tiitrO con 3 x 205 kg do IPA! 

heptano (4:1) v/v 
y 

so secO a no nines do 40°C con una perdida durante el secede 

(LOD) do no mas do 6%. La filtracion 
y 

ci secede duraron 6 dies 
y 

so obtuvieron 

82 kg de Is sal sulfate. 

Arnbos sublotes de sulfate do 9-nitrominociclina so disolvieron on 672 kg 

(6,5 parts do metanol 
y 

84 kg (0,08 pados) do agua pairs inyecciOn, liSP a 19-

26°C y as rodujo a sulfato do 9aminominociciiria usarido 70 psig do gas do 
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hidrageno y 2,74 kg (O!020 panes do patadio sobre carbono, hurnedad as 10%) 

(percentile an peso). La reacción do bidnogenaciôn duro 10!5 horas y no dejo 

rastros detectables do materiel do partda. 

La mezela de reecciôn de sulfate de 9-arninorninociclina se tiltro pan 

elirninar el catalizador y so temple an una solucion do 1660 kg (16 panes) do IPN 

710(6,8 partos) de beptano a 0 a 270C durante una tiara. La mezca resultante as 

ajusto a 19,250C y as agile durante 1 hon. 

La suspensi6n de sulfate do 9-an,iinominociclina as fluid can Un liutro 

� Nutsche, Se lava con 2 x 162 kg (1,5 partes cada uno) as IPA( heptano (4:1) vfv 

as seco a 400G pare obtener una pØrdida durante el secede (LOD) do no rnas do 

4%. La filtraoiOn, el lavado y �1 secado duration 10 area y so obtuvo 940 kdg do 

sulfato do aminominociclina. DespuØs de Is filtraoion, Se observaron sOtidos an 

los liceres madre Be filtraron, se lavaron con 113 kg de PN beptanos (4:1) WV 

Sc secaron a 4000 con one pØrdida durante el secede menor a 4%. Se 

reapportion 24,1 kg y Se conservaron coma an late separadD. Et rendimiento or 

brute total do sulfate de 9-aminominociclina a partir do minoccLina foe de 84%. 

Los 94,0 kg de Is !primera cosricW del sulfato as 9-aminoniinociclina sees 

� 
y 0,064 kg (0,0008 partes) de sulfite tie sodirj fueron disueltos an 538 kg (5,17 

panes) do ague pare irlyeccjon, USP y so enfriaron a 0-60C. So necesitO 0 kg do 

acido clorhidrico, 20°Be, pare (levar ef ph tie Ia souuoidn tie suffato do 9-

anilnominociclina a 1,1 i-I- 01 porque el pH iniciaf Ito do t,16. Sc agregaron 48,3 

kg (0,46 panes) tie Æcido clorbidrico, reactivo, a Is soqueion do 9-aminomincciolina 

asi as octave -id tie 9-aminorninoojolina. Be agregaron 56k9 (0.54 pales) do 

hidrOxido as amonfo, 26% y 4,0 kg (0,039 panes) de àcido cicrh[drico, reactive a 

Ia soluciOn para obtener on lote con p1-1 do 4,0 +1- 0,2. 

A continuaciOn, of late as agitd durante 90 minuos a 08C, asegurandosa 

qua el pH as  n,antuvera a 4,0 -+(- 0,2. El pH final tue do 4,5 undades do pH. El 
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rote se fIltrO sabre can on fllfra Nusche, Se Javo con 2 x 33 kg 0,3 partes cada 

Uris) do ague pare inyoccion (con on pH lIevdo a 40) proentriada a 2 a 8t y a 

continuation Se agregarorl 2 x26,1 kg (025 partos de acetone (proenirLada a 2 a 

C) y so secb a no mas do 40G, con on contenido de humedad rosultarite do no 

mae de 70%. Se aislaror’ 43,2 kg de HCl do 9-arninominocicLina, con Un 40% do 

rondimiento do HG’ do minocicliria. 

El proceso de 24,1 kg do la seconds coech de sulfato de 9-

aminominocio1ina soca a trav6s del camb)o do Sal SO realizO de Is misma manors 

quo at procoso descrito antoriormonte an los cuatro pØrrafos precedontes, usando 

cantidades proporcionales de reaotjvos. So recuperO una cantidad adicional de 

9,9 kg do 1-101 de 9-aminorninociclina to coal represents Un incromonto adicional 

do 9,2% on el rendimiento. El rendimionto total del Iota de anibas cosectias [LiO 

de53,1%. 

Elemplo 5 

Este Ejemplo deschbo una reacciàn do hidrngonacion dondo ci 

intermediario do a 9-nitrominociclina no so aislô. Las proporciones de 

solventes/reactivos ostan relacionadas con Is cargo inicial do miriociclina anterior 

a Ia roaccLon de nitraciór’. 

La rnezcla do roacción do sulfato de 9-nitrorninociclina del Ejornplo 7 Se 

colocO an 440 kg (4,2 panes) tie metanol, durante 90 minutes, mieritras so 

niantuvo Is temperature oaf lots a -20°C a -lOt y Is vefocidad do agitackôn a 130 

rpm. 

El lola template so ajustO a 4-100C y Sc redujo a suifato de 9-

amiriorninociclina usando 50 psig do gas tie hidrOgeno y 52 kg (0,5 partos) de 

paladio sobro carborio, bumodad del 10% (on p050). La reaction de 

hidrogonaciOn duo S tiaras y no dojo estrus dotectabies tie material do partida. 

La mezcla de r0000iOn de sulfate do 9-aminomiriociclina se No pars elinlinar at 
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catalizador 
y 

Se teniplo on una soluciOn de 1,241 kg (12 partes) do IRN 537 no 

I (5,2 panes) de hoptano a 17 a 230C durante 30 minutos. La mezela resultante Se 

I enfrio a -I BDC a -120C 
y 

Se agitO dunante 1 here. 

I La suspension resultants de sulfate do 9-arniriominociclina so Ultra en doe 

porciones de Un filtro Nutsche 
y 

Sc lavO con un total tie 3.6 partes d3e ’PA! heptano 

(2:1) v/v preenfriadas a 0-60C 
y 

506kg (4,9 panes) de heptano trio. La filtracion 

ci lavado duraron 99 holds para annbas porciories (filtradas en dos porciones 

debido a ’a limitaciôn do tamano del fihtro). Las tortas h6medas de sulfate de 9-

I 
aminoniinooiclina Se disolvieron on 150 kg (1,4 panes) do ague para inyecciOri, 

I 
LiSP a 0-60C 

y La cape orgÆnica superior so sepanó come desecho. 

I 
Sc agregaron 25,7 kg (0 (3 pares) de acido clorhidrico a la soluciOn de 

I 
sultato de 9-aminominociclina aO-60G 

y 

as( so convirtiO an HCl de 9-

I 
aminominociclina. Se equips bidrOxido do amonlo 28% a to mezc(a do reacciOri a 

fin de obtener Un lute con pH do 4,0 �I- 0.2; esto did fugar a 495 kg (0 (48 partesj. 

Se agregaron 0,15 log de sultito tie sodio (0,0014 partes) ala Inezota do reaociOn. 

I Se sembrO este lote 6 g de HCt do 9-arninominociclina 
y 

Sc agitO duranle 3 
I 

boras mientras so mantenia oh pH a 4,0 #/- 0,2 usando hidrOxido do amonio, 28% 
I 

(0,05 penes). El late so æIU-O sabre con an f,iIro Nutsche, so lava con 1 pane do 

ague para inyecciOn (con un pH Iievado a 4,0) preenfriada a 2 a &C 
y a 

continuation so agrogaron 0,2 parles do isopropanol preenfniado a 2 a &C) 
y 

Se 

I secO a no mae do 50°C, con una pØrdida durante or secado (LOD) de no rues do 

I 10(0% y Un contenido do humedad de no mÆs tie 8,0%. 

I Se aislaron 63,1 kg do HCI do 9-an,ir’orninocictina, con Un 59% do 

rendimiento de HCI do n,inociclina. 

La labIa 4 a continuaciOn muestra los Dates Coniparativos. 



’8* 
27 

[II 

67 

Tabja 4 

Low Esc al - Rndlmlono rota’ d, I mpu rza Epim er Tiempo dcl 

(kg de HO de Jtra1141 corregjdo de I; impure TAI S .11 d iidu al C ict& 

m ln.cicIin) orSc e},tra- mayor 

ioii 
IEjC.p]c3) ’30 kg 94.1% (0.3% 1,49% 216% 3,76% 

(EjcinpI 52 kg )04% 37.0% .45% 0.4% 15% 24 dia 

,,mpg,, t"O 

52 kg 17.9% 27,24 ?,72% 3,73% lgs% 25 <LiSa 

lEjemplo 104 kg 86,4% I 0,79% 3,63% 3,1 % 33 dias 

2 6 3) 

27.S%  

(RjcnipLq 4 0 104 k9 97,7% 57%  

ciclo do tempo desde HC1 do minociclina a FICI do 9-arninociclint 

reodimiento combinado do (a 10 y 2& cosecha 

No so inoIuye ci cicrre do la pianta do 1 dim quo ocurriô durante el pr000so, Si 

rnciuye ci tk,rapo pani pruce&w la segwtda cosccha. 

La tabla 4 indica quo Is hidrogenacion do una mezcla de rescciOn sin 

aislamiento do Iuar a an prDducto con one cantidad menor de impurezas 
y 

epirnero de C4  

ACILA Ci ON 

Los anIisis nor HPLC Se reslizaron en las siguientes condiciones: 
Columna: Luna Ca 5 unu IS x 0,46 goo 

Fase ]iióvi: 30% (ICH,PO4 0,05 M 
- 10 ml do tnetiiamina/i do fosfato 4- I-PO a 

pH 6,2)720% Acetonitrilo 4- 0,5 g de NLIEDTA 

Caudal do flujo

 

1,0 mUmin 

Detcccion 50 tim 
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Ejemplo I 
Clorhidrato rio N-t-butilglicina 

A una mazda do arnina de t-butilo (1,57 I) 
y 

tolueno (1,35 I) a 45_5000 Se Is 

agrega bromoacetato de t-butilo (420 ml). La mazda Se agitO durante I hors a 

50-60°C,  Is ternperatura subLO a 75°C despuØs S una hora. DespuŁs de 2 boras 

a 7500, la mezcla Se enfriO a -12–3°C 
y 

as deja reposar durante 1 bore. El sOlido 

Se recogia mediante filtraciari 
y 

el filtrado se concontro par destilacion (30-40°C, 

25-35 mm HG) a up volumen do 825 ml. El concentrado resultante Se enfriO a 

� 

20-2500 
y 

Se agregaron 6N de HCI (1,45 kg). DespuØs do 3 boras, las fases Se 

separaron 
y 

Is fase acuosa Se concentro par destilaciOn (30400C, 25-35 mmHG) 

basta Un volumen de 590 ml. Se agregO isopropanol (2,4 I) 
y 

Is mazda so 

concentrO par destilaciOn (15-20°C, 10-35 mm -Ig) Fiesta un volumen do 990 nil. 

La suspension resultante Se enfriO a -12–3°C durante 30 minutes 
y 

Se deja 

reposar durante una hors. El sOlido as recogio par filtraciOn, as lavO can i-PrOH 

Se sec6 (45–3 °C, 10 mm Hg) durante 24 hoops, COP to coal Se obtuvo el products 

deseado (407,99,86%) 

Ejemplo 2 
Clorhidrato do cloruro do N-t-butilplicine 

A una mezela de clorbidrato de 4t-butilgIicina rnohido (250,0 g), tolueno 

(1.14 L.) 
y 

DMF (7,1 g) See agregO cloruro do tionilo (143 ml) durante 20 mm. La 

mezcla as llevO a 80-85 °C 
y 

as calsntO agitanda durante 3 horas. Despues do 

enfriarla a 20°C, el sOlido as  recogio par tiltraciOn baja ft, se lavO curl tolueno 

so secO (40°C, 10 mm Hg) durante 16 horas pars car lugar al producta deseado 

260,49,93.8%). Pureza par area 
% 

de HPLC: 98,12% 

Ejemplo3 

Tipeciclmna 
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A are mazda tie HCI do 9-aminominocilina (140,0 9) y ague Ida (04'C) 

(840 mJ) as le agragb clorhidrato de coruro de Æcido de 14-t-butjlglicina (154,0 g) 

despues de 15 mm, agitando. La rnezcla Se agitª a 04 C durante 1-3 horas, So 

Is agrego bidróxLdo de amorijo (126 g, 30%) pare Ilevar el pH a 7,2 mientras as 

mantenja Is temperature a 0-10 °C. Se agregO metanol (930 ml) 
y 

CftCl2 840 

nil) 
y 

Is mezota Se agita a 20-25'C durante I hors, mientras el pH as rnantuvo a 

7,2 por el agregado de hidraxido de alumiriio (13,5 g, 30%). Las roses as 

separaron 
y 

los sOlidus se combinaron con is capa orgÆnica. La cape aCLJOSa Se 

extrajo con CH2C12 (1 x 840 ml, 3 x 420 ml) 
y 

el pH de Is mezcla as ajustô a 7,2 

durante cada extracciOn. A las capes orgÆnicas combinadas Se Ise agregO 

rnetano (200 nil) 
y 

Se obtuvo una soJuc5On. La soILJcjOn as We can ague 2x140 

ml), lue90 as seco con suifato de sodlo (140 g) y Se continuo agitano durante 30 

minutos. La rnezcla Se fiItró 
y 

el filtrado Se concentrO por dsstilacion (2OC, 15-25 

mm Hg) haste tin volumen do 425 mi. A dcha mezda so is agregO CftCl2 (IA I) 

y Is destilaciOn as repitlo dos veces, La suspension resultante as entriO a O-2'C 

Se agitO durante I bora. El salido as reco9iO por filtraciôn, Se Iavô Con CH2Cl2 a 0-

5°C 12 x 150 ml) 
y 

as secó (65-700C, 10 card Hg) duranta 24 harms, con Ic cual as 

obtuvo el producto deseado (120,0 g, 75%) Pureza par area 
% 

de HPLC: 98,9% 

y 

0,12% de epirilero do CA. 

Ejemplo 34 

iclina 

A are mazda de HCI de 9-aminominocilLria (100,09) 
y 

ague fria (0-4°C) 

1600 m) so Jo agregO clorJ,draIo do cloruro de Æoido de N-t-butilgIiena 110,0 g) 

despuØs 
de 50 mm, agitandD. La mezola Se agitô bien a 0-4 QC durante 1,5 

horns. Se Is agregó hidróxido de amonic (112 g, 28%) pare Ilevar el pH a 7,2 

miontras $9 mantenia Ja temperature a rns'C. Ss agrBga cloruro de nietariol (600 

nil), luego metanoL (440 ml) 
y 

a mezcla Se agitó a 0-5C durante 30 miriutos, 
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nilentras at pH as mantenla a 7,2 par el agregado do bidrOxidc, do aLun,inio (10,0 

g, 28%). La mezcla as ealento a 20-25°C durante IS minulos. So to agregO 

metanol (244 ml) y las fases as separaron. La capa acuosa as extrajo con CH202 

(1 x 600 nil, 3 x 300 ml) 
y 

at p1-I do Is mezcla as ajusto a 7,2 durante cada 
extracciori. 

A las capas orgÆnicas conibinadas so lea agregO metenol 1144 ml) 

as obtuvo una sotuciÆn. La soluoiôn so Iavo con agua (2x100 ml), luego so seco 

eon sulfato do sodlo (100 g) y as continuo agitando durante 30 minutes. La 

mezcla as tiltrd 
y 

el fiLtrado so concentrô par destilaciOn (20°C, 80-120 mm Hg) 

� 

hosts an volumen de 400 ml. A dicha mezcla as Is agrego CH2CI (1,0 I) 
y 

Ia 

destiLaciOn so repitió dos veces. La suspensiÆn resultants as enfrio a 0-2°C 
y 

so 

agito din-ante 1 hare. El sOlklo so recogiO par fltraoOn, Se lavO con 0-5 °C CJ-i2Cl2 

(2 x 110 ml) 
y 

so seco (65-70°C,  20 ram Hg) durante 18 boras, luego 3-5 mmHg 

durante 16 horas) con lo cual as obtuvo el producto dessado (824 g, 71,7%) 

Pureza par area % do HPLC: 98.5% 
y 028% do epimero do CA. 

Ejemplo 4 

Clorbidrato do eloruro do N-t-butilglicina 

So disojvjó 1-bulilamina 68 
) 

an 300 ml do tolueno. La mezcla as calentO 

a 45-50°C 
y 

so agregaron 117,5 g de t-butLlbromoacetato durante I hera mientras 

quo as manteriia La temperature a 50-60°C. La  mezcla as calenta a 15°C  durante 

2 horas. La mezcla resultants Se er’frLO a 1 2u a-i sc 
y 

so agito durante I hora. 

Los solidos so filtraron 
y 

so lavaron con tolueno trio. El sOlido, bronibidrato do 

butilamina, so dosechO. El filtrado so enirlo a 10-12°C 
y 

as hizo builir gas de HC? 

durante °!5 tioras. La mezcla Se agitó durante 3 tioras a 10-12°C, luego el 

producto as r000gi6 por tiltracion 
y so lavô con tolueno frlo. El producto se seco al 

vadlo a 40-50°C 
y 

so obtuvo el clorhidrato de N-t-butiIgicina. MS: m/r 187 (M*) 

En 35m1 do tolueno, as agrego el material preparado comb as describiO 

arras, clorhidrato de 14t-butilglioiria (7 granios). So agrego cloruro do tiOflhlO 
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(11,6 nil) y La suspension so calentô a 75-80°C durarite 1 hon. La suspension Se 

enfriO a 20°C 
y 

el sOLido Se recogiO p01 filtraciOn 
y 

so lava can 2 x 15 ml do 

totueno. EL sdLido I-eSULtane so sees at vacio a 40°C 
y so obtuvo 4,4 g (65% do 

roridimiento) del producto, qua esta protegido contra Is humedad 
y 

que Se US6 do 

Lnrnediato an ci prOximo paso. 

Ejemplo 5 

Tigecicliria 

So agrego par partes 9-AminonlinocicLina (10.00 g) a 60 ml de agua 0 0-

� 

5°C. Se Is agregO per pades clorhidrato de cloruro de acido do t-butilglicina (10,98 

g), menteniondo la temperature a 0-5°C. Despues do agitar durnte 40-60 

nuinutos, so egregO par parfes 30% do hidrO,ddo de ammo a to mozcla do 

roaccion mieritras Se mantenia Is temperature a 0-5°C  Para ajutar el PH a 7,2. A 

Is solucion so Is agregO BSnul de nuetano 
y 

Luego 60 ml de oloruro do motileno. 

Dospues do og5Iar 15 minutes, las fases so separaron. La fase acuose so extrajo 

con cloruro do metileno 4 X 40n,I, con el pH ajustado a 7,2 antes do case 

extracciOn. A los orgÆnioos combinados so lea agregaron 10ml do metanol 
y  

Ia 

solucion so secO con sultato do sadie. DsspuØs del filtrate, Is soLuciOn Se 

concentrO 
y 

as obtuvo una suspension (peso note: 51 g). La suspension Se agitO 

a 5-10°C durante I ucra 
y 

Luogo so filtrô. El sokido se IavO con 2 X 10 mL do cloruro 

de nuetileno, luego so seco 
y 

Se obtuvo 8,60 g del producto (76,8% do 

rendimiento). Purses par area % do HPLC: 98,4% 
y 

0,1% de epimero do C-4. 

MSjFAB): m/z 586 (M+H); 565 (M1). 

Ejemplo 6 

Glorhidrato do cloruro do N-t-bujffgllcina 

Se disolviO t-butilamina (1,5 kg) an 1,35 I do toluene. La mezcla so calenta 

a 45-50°C 
y so agregO 548 g do t-butilbromoacetato durante 1 hora, mientras Se 

rnantuvo Is temperature a 50-60°C. La mozcla so calontó a 75°C duraiute 3 bores. 
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La rnezcla de reaccian so onfriO a 12-15°C 
y 

so egitO durante 1 hors. Los sOlidos 

so fitrarony Se lavaron con toluono frio. IS sOlido, bromhidrato do t-butilamina, Se 

desochO. El filtrado Se concentrO a �800 ml destilando el solvents. El concentrado 

so orifriO a 25°C 
y 

so agrogaron 900 ml do 6N de IHCI a Is mezcla. Despues do 

agitar durante 3 horas a 20-25°C,  Jas fases so separaron. La fase orgÆnica so 

doseohO 
y 

Is feso acuosa Se concentrO a un volumed do 600 ml, So agrego 

sopropariol (2,41) al concentrado. La suspension as enfria a -121-9°C 
y 

as 

mentuvo asi durante 0!5 liolas. El prcdvcto Se 1900916 por tiltraciOn, Se lavO con 

� isopropanol fria 
y 

luego as agitO al vaclo a 40-50°C a tin do obtener el sOlido (408 

g). La pureza por RMN tue >95%. MS: mlz 187 (M). 

En 1,3 Ide tsuaw 
y 

7,5 ml tie DMF so areg6 el material preparado como 

se describjO arriba, olorhidrato do N-t-butilglioina (250 granlos). So egregO 

cloruro do tionilo (143 ml) 
y 

Is suspension as calento a 80-BO°C  durante 34 horas. 
La suspensiOn so enfriO a 20°C 

y 

el sOlido so reccigio por 5ltraciOn 
y 

so Javo con 2 

250 nil do tolueno. El sOlido so soco al vacio a 40°C 
y 

so obtuvioron 260 g del 

producto (82% do rendiniionto). Puroza por area %.do HPLC: 98.2% 

EjempIo7 

Tigeciclina 
So agregO MCI de 9-aniinominociliria (140,09) a 640 ml de agua a 04 °C. 

So lo agregO ciorhidrato do obruro do Æcido do -butilghcina (154 g) duranle 15 

minutos, mioritras so agitaba energicaniente 
y 

so niantenia la temperature a 0-

4°C. 

La solucion Sc agi(ó durarito 1-3 horas 

El pH de Is mezcla as ajustO a 7,2–0,2 con 30% do bidrOxido do anionio, 

mientras As mantuvo Is temperature a 0-10°C. Se agroaron a Is saurian nietanol 

(930 ml) y 640 ml An cloruro do riiefilono, quo so agitO duranM 1 hors a 20-25°C. 

Las fases so separaron. La fase acuosa so extrajo con 3X600 nil do cloruro de 
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metileno yes fasos orgÆnLcas as conibinaron, Se secaron 
y 

se concentraron a on 

volurnen de 500 ml aproximadamerite. La suspensón resultante so enfriO a 0-

2°C durarite 1 hare. El sOlido Se filtrO 
y 

so seco, can lo cuel so obtuvo 120 q del 

producto (75% de rericilmierito). Pureze p01 area 
% 

de l-IPLC: 99%, 0.1% de 

epimero do C4. MS(FAB): mhz 586 (M+L-l); 585 (Mt). 

Ejeniplo 6 

Clorhidrato de Æcido pirrokdir,ilacetico 

Se disolvó pirrolidlna (142 9) an 40 ml de metil t-butil eter. La soluciôn Se 

enfrio a 0 a -50C, Se agrega brornoacetato do benciLo (22.9 g) data a gota 

mientras Se agilaba. La espesa suspension bfanca se agitÆ durante 0,5 hares a 

0-5°C. El solido so filtrO 
y 

as lavO con math t-butil eter. El filtrado as concentrO 

so obtuvo 21,39 do acetate do pirrolidinilbencilo. El ester de bencilo (21.0 g) as 

disolvia on 200 ml do metanol 
y 

as agregO 4,0 g de 10% de paladio sabre carbono 

came catalizador (50% de humedad). La soluciOn so hidrogenO a 40 psi durante 6 

fares. El catalizador so filtrO 
y 

se lava con rnotanol. El tiltrado Se concentrÆ 
y 

as 

obtuva 118 9 de acetate do pirrolidinilbericilo an forma de Un aceite incoloro. Se 

suspendia Æcido acOtico de pirrolidirülo 15,8 9) an 15 ml de metil tbutil Øter. Se 

� 

agrego acelonitrilo (15 ml) 
y 

is suspensiOn so enfra a 0-5°C. Mantras so agiaba, 

so agregO HCI etereo (120 ml, 1,0 M). El precipitada blanco resultants so filtrô, 

Se love can riietil t-butil star 
y 

as seco a fin de obtener 15 g do clorhidrato do Æcido 

acetico do pirrodinilo. Pureza segün area % GCIMS: 98%. MS: mhz 129 (M+). 

Ejemplo 9 

I 2aa)I-4 7-Bisdinietilamino-9-f(irrolidinil)acetil1arninoI-

1 ,4,4a,5,5e,6,11 1 2a-octahidrcj_0j2j2a-tetrabjdxi-1 .1 1-dioxo-2-naftacen. 

carboxamida 

So susperidiO Øcido pirrokidiriilacØticc (7,7 g) an 7 ml do acotonitriio. 

DespuØs de erifriarla a 0500, so agregaron 5,3 ml de cloruro de tionilo, 
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leritarnonte 
y 

aitando. La suspension as agitO a 556C. La soluciªn oscura Se 

mantuvo a 550C durante 0,5 horas 
y 

luego Se enfriO a temperatura ambiente a fin 

de obtener clorliidrato do cLoruro do pirrolidinilacetilo. Clorhidrato do 9-

an,iriominociclina (50 q), preparado segiri Ic descrito an of Ejemplo 4 

anterioninenle, so suspendió an  5,0 ml do aqua. La suspension as enfria a -15°C 

A djcha suspension so agregO gate a gate Is soluoiOn its clorbidrato do cloruro do 

pirrolidinilacetilo segun as describiO antoriormente, 
y 

so mantuvo Is temperature 

par deba)o do 22°C. La mezela de -eacciOn oscura so agitO a 22-26°C durante 

tioras. So Is agregO ague (2 ml) a Is mezola 
y 

of pH so ajustô a 6,5–0!2 con 30% 

do tiidrOxido do amonio. La soluciOn so extrajo con 6 x IS ml do Cl*C12 Los 

extractos orgàriicos so agruparon 
y 

concentraron a 40°C. Al concentrado as Is 

a9reg6 atonal anh(drido (10 ml) y Is suspensiOn Se agito a 5-7°C durante 1 hera. 

El sOlido as fiItrO 
y 

seca al veclo a 400C a fin de lograr 35 9 del producto. Pureza 

por area 
% 

do HPLC: 987%, 0,4% do epimoro do C4. MS(FAS): m/z 586 (MtH); 

5a5 (Mt). 

Ejemplo 10 

TecicIina 

Se agrogo por panes 9-Aminominociclina (4.0 9) a 10 ml do acetonitrilo 
y 

ml de DMPU a 10-150C. See agregO per partes clorbidrato do cloruro do acido 

do -butiIglicina (44 g), manteniendo Ia Ifornperalvra a 10-15°C. LlespuØs do agitar 

durante 2 hores so Is agregO a la reacciOn 10 ml do MoOH 
y 

17mL do aqua 

Lenitamente, niientras Is temperature as rnantenIa a 10-17°C.  Guts a gota, as 

iricorporo hidrOxido do amonio (30%) a Ia mazda do reaccOn 
y 

so mantenia Ia 

temperature a 5-80C pare ajustar el pH a 72. Luego, so incorporaron 15m1 de 

cloruro do motileno. Despues de agitar 15 minutes, las lasso so separaron. La 

fase acuosa so extrajo con 4 X 20mL do clorutu do 71&ileno, con el pH an 7,2 

antes do code extracojon. A Its orgÆnicos combinados, as agrogaron 700 mg do 



145 

75 

Norti CA-1 (carbon vegetal) y log de sulfato de sodlo, luego Is mazda so filtrO. La 

torta so lavO can 2 x 20 nil do cloruro do nietileria. La solucion so concentrO y Ia 

suspensiOn resultante so agito a 5-8°C durante 16 horas. DespuØs del filtrado, el 

sOlido so lavO con 2 x 10 ml do cloruro de metileno trio, luego Se SOOo a fin do 

obtener 2,5 g del producto (50% do rendinuierito). Pureza par 6rea 96 do HPLC: 

952%. epimero do C4: 05%. MS(FAB): one 586 (M-FH); 585 (M*). 

Ejemplos 11-19 

tpec ic ri a 

� Los ejemplos 11-19 Se realizaron Segn el procedimiento del Ejemplo 10, 

modificando el solvente seg’)n Se detalla abajo. 

Fjemplo Solvente fRendi_ Resulthdo 

nijento 

DMN] 5001, Puren: 95,2%, epimero no C4: 0.5%, art, 3,35% 

12 OMPU- 48% Pureza: 98,1%, epimero de C4: 0,50/,, sf1: 0,7% 

H2O (I: I)  ____ 

13 DMPU- 60-72% nccesilt5 no tralamientc, final mayor 

MeCN de 

rencli flue ii 

to, 6 g de 

ese at a 

14 THE -- La reaecion nose completô".  

S MeCN -- "reaccion incompleta"  

16 CH2C12 -- "rcacciæn incompleta" 

17 THF:H20 -- Reaeción completa. 

(6:1)  

[Is Eta 7-- NMP - -- La reeiOn "funcionapequena escala", "Sc bgrô 
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EO

Rendi-una

 reaCtiOn 
completa"DMF1

 58% Irnporcza desconocida: 1,5% 

Ejemplo 20 

Clorhidrato do cloruro de N-t-butilglicina 

A un balOn do bccas mUJIiples do 5 I con un agitador mocanico, terniopar, 

condersador con una lines do nitrOgono a 30% (en peso) de depurador cÆustioo 

un ernbudo pace Is adicion do ecualizaciOn do prosiOn so agrogo clorhidrato do N-- 

t-butilglicina molido (436 g, 2,6 moles d(0,5) = 103 run), toluene (1,958 g, 2,263 

ml), y N,N-dirnetilformamida (13,6 g, 14,4 ml! 0,19 moles). Luego, so incorporO 

cloruro do tioriiio (405 g, 246 ml, 3,4 moles) a he suspension blancuzca usando eJ 

embudd do adiciOn do 250 ml durante 33 minutes a 20-300C. La suspension as 

calento a 80°C durante 1 bore, luego as  agitO a 80°C duranto 3 horas. DospuŁs 

do 3 horns, Is reactiOn as completO per cromatografia de capa tina (<2% del 

material do partida). La suspension amariLlo-anaranjada so enfriO a 200C duranite 

32 minutos, luego as agitd a 15-20°C durarito 32 miriutos. El sthkido as  recogib par 

filtracion al veclo sabre un embudo Bucher de 15 cm userido un papal Whatnian 

No 42. La torte as lav6 con ties porciones de toluene (272 g. 314 ml cada Invade) 

a 20-25°C. La torta hUmoda as secO par succian duranto 20 minutes baja 

protocciOn do nitrOgeno. El producto so seep, luego, an un home a un vacic de 

23 mm Hg y 38°C duranto 21.2 tiaras pare proporcioriar una perdida durante ci 

secede do 123%. Peso do! -ICI do oloruro de t-butilaminoacotito obtonido 462g. 

� La niercia do reaccion as templO con isopropanol-acetato de otilo, luego Se 
dividlo oritre ague y CH2C12. La fase orgthrlioa Be ooncentrO, luego as diluyO con 
toluene antes de ci aislamiento del producto. 
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ConcentraciOn por GC = 910% IdentificaciOn IR = positivo. Rendimiento del HCI 

do acido t-butilarninoacetico = 96%. El rendimiento corregido a la concentraciÆn 

del producto 
y 

el materiel de partida: 
= 87% 

Ejemplo 21 

Clorbidralo do cloruro do N-t-butilglicina 

A an balÆn do bocas niltipLes de 51 con an agitador mecanico, termopar, 

condensador con una lines its nitrogeno a 25% (en peso) do depurador oÆustico 

un embudo pare Is adiciori de ecualizecion do presiori so aregO clorhidrato deN-

� 

t-butilglicina molido (450 g, 2,68 moles d(0,5) 664 Lin), tolueno (2863 g, 3,310 

ml), 
y 

N,N-dimetilforrnamida (15 g, 15 ml, 0,21 moles). Luego, Sc incorporO 

cloruro do tionilo (422 g, 259 nil, 3,54 moles) a Is suspension blancuzca usando el 

embudo de adicion do 250 m duranle 19 minutos a 19-22°C. La suspension so 

calentO a 79°C durante 7,1 horas, luego so agitO a 79-82°C durante 44 horas. La 

reaction as veritico despues do 3 bores 
y 

so de8cubriO are estaba incomplete par 

media do cromatografia do capa fina (TLC). Be agregaron 26 ml (42 g, 035 

moles) its cloruro do tionilo. DespuØs de un total do 27 boras, Is reacciOn segula 

inconipleta segLin TLC 
y 

se agregaron 26 mi adicionales do claruro do tionila (42 

� 

g, 0,35 moles). DespuŁs do un total de 44 hares, a 79-82°C, to reacciOn Se 

completO segn TLC 
( 

c 4% its HCI do Æcido do t-butilaminoacØtico do partida). 

La suspensiOn marrOn oscuro as enfria a 25°C durante 17 minutos,  Imago so agita 

a 21-20°C durante 37 minutos. El sOlida as recogiO par filtreciOn at vacio sabre un 

ombudo sinterizado do vidrio grueso do 2 I. La toms Se lava con sell porciones do 

toluono (282 9, 325 ml code Iavado) a 20-25°C. La torte hOmeda se sec6 por 

succiOn durante 16 minutos bajo protecciOn do nitrageno. El producto as send, 

luego, on un horno a un vacia de 23 mm Hg 
y 

38°C durante 26,1 horas para 

proporcionar una perdida durarite el secado do 0.75%. Peso del HCI de cloruro 

de t-butilaminoacetilo obtenido 395 g, ConcentraciOn por GC 
= 89,5%, 
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Identificacion IR = positivo, Rendimiento del HCI de aside tbutillmrinoacetico 

79%. El reridimiento corregido a Is conceritraoiOn del producto 
y 

of material de 

pence: =71% 

Ejemplo 22 

Tigeciciina 

Se disolvio F-Ia de 9-arninominociclirla (43,0 kg) an 258 kg (6,0 panes de 

equal p&a inyecciOri a 0 
- 6 OC. Se agregO coruru de Æcido de N-t-butilglcina 

(47,3 kg, 11 panes, 301 equivalentes) a Is solucian del Iota. mientras as 

mantenia Is temperature del late 0 a 6C. La mezcIa de reaocidn Se agid duranle 

I horas 
y 

Se calculo Un contenido de 02% de material de parlida (no Se necositO 

on edLelonal HCI de cloruro de acido de 4-t-butilgliciria). La mezcla de reaction 

GAR 936se llevó a un pH do 7,2 i-I- 0,2 usando 32 kg (0,7 pares) de hidrOxido de 

amonia, 28% 
y 

2kg de Æcido clorhidrico reactivo (pare volver a ajustar or exeeso). 

EJ pH inicial era de 042 
y SI pH final do 734. Se egregaron cloruro de nistileno 

(342 kg! 8 partes) 
y 

148 kg (3,4 panes) de metanol a Is mezola de reacciOri a 0-

PC. Dada qua el pH era de 7,09, nose necesitô a]ustarko. El late Se calentO a 19 

a 25°C. Se agrego metanol (83 kg, 1,9 fares) y Is fase organics inferior se 

separO. El produeto restante en to fase acuosa as extFajo en to lase organics 

usando 1 x 342 kg (B panes) 
y 

3 x 172 kg (4 panes) de clorura de metilerio 

mientras se rnantuvo el pH a 7,2 +/- 0,2 con hidroxido de amonio, 28%. Se 

agregO metanol (49 kg, 1,14 partes) a Is soluciÆn resultants de cloruro de 

nietileno/metanol, qua so lava con 2 x 43 kg (1 pane) de agua pars inyeccion, 

antes de qua as lavara con 43 kg (1 pane) de sulfato de 50db. Se reaLizarori tres 

destilaciones al vacb pare eliminar of metanol con agregdo do $68 kg (13.21 

partes) de dcwro do meleno antes do Ia segunda 
y 

record destileciOn. El nivei 

residual de metanol en of [Iquido made rue do 021%. Se filtro elate  as IavO Con 

2 x 60 kg (1,4 partes) de cloruro as metileno preenfriado (0 a 6C). El material 
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bruto resultants nose seed, pero as aislO on forms de una toda hmeda (72,5 kg, 

38,2 
kg do peso nato, segL)n so calculo a partir de Is perdida durailte el socado), 

1° cual dio lugar a 77% de rendimiento a HCI de 9-aminominociclina. Resultados 

analiticos do la torts hümeda: minocktlina I ,26%, inipureza individual mayor = 

0,37%, epimero do G4 050%, 

Ejemplo 23 

Tiqeciclina 

Se disolylo HCI de 9-anilnorninociclina (61,0 kg) on 258 kg (6,0 partos de 

� 

agua) para inyecciOn a 0 - 6 C. Sc agrogO aloruro do Æcido do 

(67,1 kg, 1,1 parts, 3,01 equivalentos) a la soluoibn del lots, mentras Se 

mantnia Ia temperature del late D a eec. La rnezcla de reacciOn Se agitO durante 

3,5 horas 
y 

Se caloulO ur, contenido do 0(13% de material do partida (no Se 

necesito un adicional HCl do cloruro do Æcido do N-t-butilglicina). La mazda do 

roacciOn so llevO a pH 7,2 �/- 0,2, usando 45 kg do hidrOxidD de amonio, 28%. 

(0.7 panes) EL pH inicial era do 0,82 
y 

of p1-1 final de 7,07. Se agre9aron cloruro 

de metilono (465 kg! 8 panes) 
y 

210 kg (34 partes) do metanol a la mazda de 

roacdiOn a 06C. Ornio qua ci p1-i segula ostando dentro del ranga (7,04), no so 

� necesitO ajustarlo. El Iota Se calonto do 19 a 250C. Se agrogO material (118 Icy, 

1,9 pales) y Is faso orgØnica interior so soparO. El producto restante an Is  face 

acuosa so extrajo an Is taso organica usando 1 x 485 kg (8 panes) 
y 

3 x 244 kg (4 

parted) do oloruro do rnetLleno mientras so mantenia el p1-I a 7,2 -H- 0,2 con 

hidroxido do amonio, 28%. Se agrego motanol (70 kg! 1  1 panes) a la solucian 

resultants do cloruro de motjleno/motanol, quo Se lavó con 2 x 61 kg (1 parte) do 

ague para inyoccion, antes do quo so secara con 61 kg (1 parto) do suJfato do 

sodlo. Se realizaron tres destilacionos al vaclo para oliminar el nietanol con 

agregado do 805 kg (13.21 partos) de cloruro de motileno antes de Is segunda 

torcera destilacion. El nivel residual de metanol on el liquido madro rue do 
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005%. Se filtrO of late y se Ivo con 2 x 85 kg (1,4 partes) do cloruro de metileno 

preenfrido (0 e &C). El matorfal bruto resultants no as secO, pew so arslo do 

forma do uria torta hrnoda (103 kg, 53,4 kg S peso noto SegLfl So CaLCLJIO a 

prtir de In perdida durante of secado), lo dual did lugar a 76% do rendimiarito a 

HO do Q-aminominocfclina. 

Ejemplo Comparativo 24 
Monoclorhidrato do tigeciclina 

Ejempto 24,4: 9-obn,acetenWda,nWoc/c/frta 

Se enfrio cloruro de rnotileno (1,3 I) a 0-20C en Un balOn do base records 

do 31 equipado con un aghtador niocØnico, Un termOmetro 
y 

Un ornbudo para 

agregados do II. Par bodes, so agregO agitando c1orhdrato do 9-

aminominociolina (400 g) recnistalizado. Luogo, Se incorporO trietilanlina (428 ml) 

durante 10 mir,utos, rnientras se mentenia Is temperature ontre 0-2°C. La  mezcla 

do reacciOn so agitô duranle 10 minutes y uego se onfnib a -22°C. Se agregO, a 

continuaciOn, urla soluciOn do anbidrido cloroacetico (280 g) a cloruro do metileno 

(540 ml) a tal velocidad quo Is temperature no peso do los 5C. So usaron 132 ml 

do cloruro do metilono adicional pore enjuagar of embudo pans agrogados. So 

analizO a mezcla de reaccian nor HPLC, 15 rninutos despues del comienzo do Is 

adiciOn do anhidrido. Cuando Is cantidad de material de parlida presents era 

manor a 2%, Ia reaccion as templo con 680 ml do 005 M do soluciOn do 

bicarbonato do sodio. La mezcla so agitó durante 15 minutos, luego so transfinia a 

Un embudo soparador dos I. So esporo a quo lea fases so separaran. to faso de 

oloruro S rretileno Se separO 
y 

so lay6 con 680 ml do soluciOn adicional do 0,05 

M do bicarbonato do sodic. Dicba soluciOn Invade as egrogô gota a gota an 17 

de una mezcla de 10:1 do n-tieptano e isopropaniol (15,4 I do n-fioptano 
y 

1,54 

de isopropanol). La suspensiOn as egita durante 5 minutos 
y 

Iuego so dejO asentar 

durante 10 minutes. El sobrenadante so decanta 
y 

el precipitado so tiltrO a troves 
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de Un enibudo con fritas de porosidad gruesa. EL sôlido so lavo eon 2 1 d 10:1 do 

n-heptno:isopropanol. El solids se secO a 40°C at vatic a fin do obtener 550 

dot producto an bruto. 

Elemplo 240: Tigeciclina 

So agrego 9-cioroacetarnidominodclina bouts (100 g) a temperature 

ambiene (25-280C) lenlamenfe y agitando energioamente a 500 ml do t-- 

butilamina an Un balbn dell debase records y condos bocas, equipado con Un 

agitator y un termômetro.  So agregO yoduro do sodic (10 g) y Is mezola de 

reaction so agitó a temperature anibiente durante 7,5 horas. La reaccian se 

controlo par media do HPLC y cuando quedaba menos del 2% de material do 

partida, so agrego 100 ml de m&anoi y ci solvents so reextrajc en Un vs pad zador 

rotativo a 40°C. Al residue Se Is agregaron 420 of  de morainal y 680 ml do agua. 

La solution Se enfriO a 0-2°C y so ajustO a p1-I 7.2, con HCl concentrado (91 ml) a 

fin do oblener ufla rnezda de reacojOn con Un volunien do 1300 ml. $e diluyO a 

6,5 I con ague y el pH so ajustó a 404.2 con HCI concentrado (12 ml), So 

agregO Aniberchromfi (CG161cd) lavado (960 9) a La soluoiôri y Is rnozcla so 

agitÆ durante 30 ninutos y as ajustO �1 pH a 404,2. La resins SQ fiLtra y Is 

solucian acuosa usada as ar%alizO con HPLC para buscar el products y 80 

almacenO a 4-8°G ,La rostra Se suspendiO an 4,8 1 d 20% do metancl en agua (41 

do metanol + 16 I de ague). La suspension Se agitO durente 15 niinutos y el pH so 

ajustO a 4,04,2. La resins Se fLItro y el filtrado so analizO pare obsorvar el 

produtto. La extractor do Ia resins Se repitiO 3 veces rnÆs con 4,8 I de 200% do 

metanol on aqua. So agruparon todos its extractos do reina y Is sotucion acuosa 

users anteriormente y se ajusto el pH a 70-7.2 eon 30% de hidraxido de amonlo. 

La lose acuosa so extrajo con 6 x 2,8 1 d cLoruro do metileno, con el pH an 7.0-

7,2 ontre las extracciones. El extracto de cloruro do metileno agrupado so filtro a 

troves
 
do 250 g do sulfate do sodio anhfdrido, Se cancentrO a 500 ml y se enho a 
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0-3°C. Despues do quo el producto so bubiera cristalizado, Is suspension so agitO 

durante I here a 0-3°C. Los sOJidos as filtraron, so lavaron ODri 2 x 50 ml de 

cloruro do rnetileno fire y as secO a 40°C al vacIo a fin de proporcioner 26 g do un 

solido. 

Ejeniplo 24C Monoc/orhidrato de tigeciel?na 

Agitando, so disolviô tigocicHna (49g, 0,084 moD par palles an 500 ml do 

aqua pairs inyecciOn. La solution so tiItrO a traves do Un embudo poroso media y 

so lava con 420 ml de agua para inyocciOn. La solucion so onfriO a 0-2°C y se le 

agreo 5,6 ml do HCI concentrado gets a gota, mentras Sc rnantenia Ia 

temperature ontre 0-2°C. El pH inicial fue do 8,0 y el final do 6. La solucion so 

liofilizo congelando Is muestra a -30°C y liofilizando a -15°C. La temperature  do 

almaconarniento subió a 21°C durante 2  hares. El solido resultants (49,0 9) so 

rnoliO y so almaconO a 4-50C, AnÆlisis elemental: C (teoria 52,92%, experimental 

51,75%); H (teoria 6,73%, experimental 6,75%); N (tears 10.65%, experimental 

10,3?%); Cl (teoria 5,4%, experimental 55°/c). 

Ejemplo Comparativo 26 
Monoclorhidrato do tigeciclina 

� 
Ejemplo 25A: 

So enfriO doruro do metileno (325 mu a -5 a 0 &C y so agregO par panes 

clorhidrato do 9-arninominociclina (100 g) durante 10 minutos. Se agrogO 

trietilamina (77,6 g), mientras as mantonia is temperature a -10 a -5 °C. Se 

preparO ufla soluciOn do 97% do anhidrido cloroacetico (70 g) on cloture do 

metilono (133 ml) ajtando a 20-25 °C y $o incorporO a Is mezda do reaccion do 

45 minutos, mantras as mantenIa Is temperature do meacla a -10 a -2°C. El 

balOn qua contenia Is solution de anhidrido cloroacetico Sc onjuaga con 31 all do 

cloruro de motileno y el enjuague aporto a Is rnezola. Despues do agitar durante 

30 rninutos, Is reaccion as observO par HPLC pare determiner si La reacciOn so 
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completo. Se agrego bicarbonate de sadie acuoso (186 ml, 005 M) durante 30 

minutes, n,ientras so rnantenia Is temperatura do reaccion a   a St. Depues do 

agitar durante 10 minutes, las capes as separaron 
y 

se agregO sulfato do sOio 

(15 g) a a capa orgÆnica, La mezola Se agitO durante 15 minutes do 0 a 50C 
y 

so 

filtrO. La torte rosultanto as enjuago con cloruro do rnetileno (2 x 38 ml) 
y 

los 

filtrados combinados Se transf’riorc,n an 4,19 I de 10:1 do heptano:isupropanoL 

durento 20 mninutos, seguido par an enjuague de 15 iiil de coruro de meileno del 

balan de filtrado. La rnezcla Se agitO durante 15 minutes do 20 a 25°C y, luego as 

� 

filtro. La torte so onuagO con 680 ml do 10:1 heptano:isopropanol 
y 

as Seoo 

durante 24 bores de 37 a 40°C (5-10mm Hg). Pureza por area % do HPLC: 78,1 

E)emplo 255: Tigeciciina 

Se agrega 9-oloroacotamidominocicline (100 g) agitando onergicamente a 

483 ml de t-butilamina a un range de tornperatura de 0 a 10°C an un balon do 21 

de base redc,nde 
y 

bares mUltpJos, equpado con un egitador, un termOnietro 
y 

un 

condensador. So agrego yoduro de sodlo (16 g) y la reaccion so agitô a 33-38°C 

durante 4 boras La mazda do reaccion Se observO rnodianto F-IPLC pare 

determiner quo se bubiera complelado, luego so enfdO a 5 a 100C. Se agrego 

niotanol (300 ml) durante 10 minutes, luego Is solucion do roaccion Se conceritrÆ 

per destilaciOn (10-170C, 68 mm Hg) haste 350 ml. Se agrego una segunda 

porcian tie metanol (600 ml) al concentrado 
y 

La mezols so conoentrO per 

desliladOn a 350 ml. So agregaron metenol 46 nil) 
y 

agua ¶ria (565 niL) miontras 

as mantenia la temperature do reaccion par debajo do 30°C. La soluciOn so enfriO 

de 0 a 50C 
y 

el p1-3 so ajusta a 4.0 con 100 ml do MC! 20 ’Be. La solucion so 

transfiriO a un balOn do bocas mUitpIes do 5 Iitros con 500 ml de enjuague tie 

ague, luego Se diluyO con 1 I de aqua. Despues do agitar durante I bore a 0-50C, 

lava con Amberchromfi(G3161) resina3 y Is susension resLiltante se agitO 

durante 30 minutes a 20-250C. La suspensiOn so fIIfrO 
y 

Ia torta fumoda resultants 
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so incorporo an 340 ml do soluciOn do agualrnetanol 5:1. El filtrado as apartO. 

Despues do agitar durante 30 minutos a 20-25°C,  Is suspension so filtrO 
y 

ía tone 

hUmeda rosulLante so incorporO a una sogunda porciOli do 340 ml do una soluciOn 

do 5:1 do ague : motanoL. El segundo filtrado Se apartO. La suspension so filtro 

Is torta hmeda resultants as incorporó an  una tercera porcian do 340 ml do 

solucian de ague/metariol 5:1. DespuØs del filtrado, ec fencer fiitrado so combinO 

con eL primero 
y 

al segundo, 
y 

as enfria a 0-5°C. El p1-I so ejustO a TO con 11 nil 

do 28% de hidrO,ddo do amonic. La soluciOn as agitd a 0-50C durante 16 boras. el 

* pH Se ajustO a 7,0 si rosuLtaba necesario, 
y 

a 22-25°C durante 1 bora, ajustando 

p1-f a 7,0 sf resuttaba neoesario. La soiuciOn acuasa so extrao can oloruro do 

rnetileno (x 980 ml), 
y 

el pH so ajustaba a 7,0 an coda extracciOn. Las tases 

organics combinada Be transfirioron a un embudo separador 
y 

Is cape acuosas 

as separO. La cape organica so combinO con 100 g do sulfate do sodio 
y 

Se agitO 

durante ins hare a 20-25°C. La suspension so filtrO a travØs do un papal colite 

Is torta as enjuagO con 250 ml do cloruro do metileno. EL filtrado Se concentró per 

destilaciOn (5 a 5°C, 150 mm Hg) a 150 ml, luego se enfria a 0-5°C durante 1 

bora. La suspension resultants so filtrO 
y 

Ia torta as We con 0-5°C clorLifo S 

� 

metilano 2 x 30 mi). La torta bmeda so agile an cloruro de nietilono (335 ml) 

metenol (37 ml) a 26-32°C Fiesta qua  as obtuvo Is solución. La soluciÆn so fill a 

travØs de un colito, quo estaba enjuagado con cloruro do metilono (2 x 15 ml) 
y 

so 

concentrO por dosfilaciOr, (-5 a 50, 150 mm Hg) a 54 rriL EL procose do 

concentracion so repitiO dos veces, primoro medianto p1 agregado do 335 ml do 

cloruro de niotileno 
y 

Is reducciOn del volumon a 55-70 nil, luego medianto el 

agregado do 254 ml do cloruro do metileno 
y 

IS roduccion dol volumen a 90-105 

qj La suspension resultante as agitO durante una here a 0-50C, luego so filtrO 

as lavO con cloruro do methane (2 x 25 ml) a -10°C. El sOlido as  secó a 35-40°C 
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durante 16 home, luego a 45-50°C durante 27 horas. Pureza per area % do 

HPLC: 97,7%, 12396 do epimerode 04. 

PU RIP IC ACION 

Ejemplo I 

Tgoordra 

Una mazda do tigeciclina brute (110,0 g) y acetate de nietilo (1.621) so 

n,ozclo 
y 

caleritO a 30-35°C 
y 

se le agregO motanol (650 ml) durante 15 minutes. 

Despues de mantenerla a 30-350C, la solution se filtrO score tierre de infusorios 

(36 g) 
y 

la lorta se lava con acotato de metilo (2 x 106 g). El filtrado Se concentrO 

par destilacian (20°C, 150 mmHG) a 550 ml. Sole agrogO acetate do metilo (1,1 I) 

la suspension resultanto Se concentro per dastilaciOn (20°C! 150 mnil-IG) a 650 

ml. Este paso Se repiuO, luego el concentrado so enthó a 0-40C durante I hora. El 

sOlido resultants Se rocogiO per filtraciOn 
y 

so lava a 0-5°C con acetate do motile 

(2 x 150 ml), El sOlido Se seca al vaclo (65-70°C, 10 mmHg) durante 100 boras 

so obtuvioron 98,0 g (89,1% de reridimiento) del producto deseado. Pureza per 

area 
% de HPLC: 96.8% 

y 

055% de epImero do C4. 

Ejemplo 2 

41 Tigaciclina 

So asjregO an porciorles HOt de 9-Amincminocili7a(140,0 g) a 840 ml de 

ague a 0-4°C. Se agrega olorbidrato do cloruro de Æcido do t-butilglicina (154 g) 

durante 15 minutes, agitando energicamonte 
y 

maritoniencio La ternperatura a 0-4 

T. La solution se egito duranto 1-3 boras. El pH de la mezcla so ajusto a 7!2–0!2 

con 30% do hidroxido de amonio, miontras so niantenia a temperature a 0-10 °C. 

Se agregaron motanol (930 ml) 
y 

840 ml do cloruro de niotiler,o a Ia 

solucion, qua so agito durante I here a 20-25°C. Las fases Se sopararon. 

La ’ase acuosa so extrajo con 3X600 ml do cloruro de methane 
y 

las fases 

orgnicas Se combinaron, so secaron 
y 

Se conoentraron a on volurnen do 500 ml 
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aproximwjsmen(e. La suspen&On resultants so enfriô a 0-20C du,ante I hora. El 

sOljdo so filtro 
y 

as secO, con lo cual as obtuvo 120 g del producto (75% do 

rendimionto). Puroza por area 
% 

do I-IPLC: 98%! 0,1% de epinlero do C& 

MS(FAB): nh/z 586 (M*H) 555 (M4). 

Ejemplo 3 

Tineciclina 

Se preparO Is tigocicliria (15,00g) sogijn si Ejemplo 2 
y 

as Ia agrogó a 113 

ml do acetona y 113 nil do niotanol. Las suspension se agitO a 20-25°C duranto 1 

Flora, luego Se enfriO a 0-2°C. Despues his agitar durante I Flora, Is suspensiOn Se 

tiltra 
y 

so lavO a fin do obtenor 12 55  g del producto (837% he rendiniiento). La 

puroza segUn J-3P1C Aroa %) fro >99 %, con 0,4% do epimero C4. 

Ejemplo 4 
TR Lclina 

So preparo a tgocic(ina (105 g) segUn eJ Ejomplo 2 
y 

so Ia agregO a 800 ml 

do acetone 
y 

800 ml de metanoL. La suspensiOn se agita 
y 

calentO a 30-35°C 

duranto 16 minutos, luogo as enfriO a 20-25°C. LespuØs do rnantenerla a 20-25°C 

duranto I liora. la suspension as enfriO a 0-4°C 
y 

so rriantuvo I hora. EJ sOIido so 

Nitro, as la,O 
y 

so send, con to cual so obtuvieron 839 del producto (rendimionto 

do 79%). Pureza por area % de HPLC: >99%, epimero do C4: 0,4%, 

Ejemplo 5 
TiQeciclina 

A un belon de bocas multiples de 1 litro, equipado con Un agitador 

niecanico 
y 

protecciOn he rlitrOgerlo, so le agregaron 94,3 g do tigeciclina brute 

bmeda4 metanol (305 g, 386 nil) 
y 

acetone PI g, 368 nil). La mozcla de 

roacciOn so agitO a 16 - 23C duranto 4 hones. La suspensiOn so filtrO score Un 

orribudo Buchner do Bern con papel Whatman NO 1. La tons tidmeda so lava Con 

motanol 87 g. 110 nil) a 20-25t. La tons hmoda so seco con SLJOClOfl 
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prolecciOr, do nitrOgeno durante 0,1 horn. Se Is transtiriO (75,3 y) de nuevo al 

balOn de bocas miltipLes be 1 litro y as Is agregO una soluciOn do motanol (233 g, 

295 ml) y acetoria (244 g, 309 ml). La suspension so agild a 15� 20 C durante 

5,5 hams. La suspenion Sc filtra sabre on embudo 8achner do 9 can con papal 

Whatman NO 1. La torte himeda se IavO can metanol (70g. 88 ml) a 18-24C. La 

torta hmeda so secO can sucoiOn 
y 

protecoiOn do nitrogono durante 0,1 hors. Se 

a transflhO (59,0 g) de nueR al balOn de bocas mUlliples de I litro 
y 

so Is agregO 

una soluciOn de motanol (247 ml) 
y 

acetona (187 g, 236 ml). La suspension Se 

0 agitO a 18 - 24CC durante 3 horas. La suspension so filtra sabre un embudo 

BUchner be 9cm con papel Wliatman PF 1. La lorta hnioda as lava con matanol 

55 g, 70 ml) a 20-25C. La torta hijmeda so sera con succion 
y 

protecciOn do 

nitrOgeno durante 0,1 bora. Se tomaron muostras do Is pace analizerlas P01 

cromatografia liquida do alta presiOn (HPLC) (total do impurezas 0,62%. 

minociclina 0.17%, epimoro do C4 = 0,35%, otras irnpurezas individules 

mayorss = 0,05%). 

La one hümeda (48,9 g) be transfiriO a un balOn de bocas mUltiples do 2 

litres con Un sistoma do destifacibri a( vaec. A ella sale agrego una premezcla en 

forma do soluciOn do metanol (909, 114 mL) 
y 

diclorometano (1,0239,772 nil) La 

41 suspension so agitO a 15 - 20 C 
y 

so obtuvo un soluciOn roja. Las soluoiÆn so 

destila a 160 m a 13-17°C con vaclo do 330 mmHg durante U.S acres 
y 

as ob(uvo 

una suspension anaranjada. A un balOn do 2 litres so Is agregO dicloronietano 

(818g. 617 ml) 
y 

Is suspensiOn so volviO a destilar a 183 ml a 6-1 ST a un vaclo 

do 817 mmHg duranto 0,7 notes. So Is incorporO diclorometano (635g. 479 ml) 

y a suspensiOn so voiviO a dastilar a 183 rril a &�rC can in vaclo do 817 mmHg 

durante 0,6 bores. La suspensiOn anaranjada resultants so enfria a 0-SOC y Se 

mantuvo a 050C, agitado, 2 acres. La suspensiOn so filtrO sabre un embudo 

Bücbner do 7 cm con papal Whatman NO 1. La tons hLimeda so laid con dos 
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personas S 69 g (62 ml) do dictaromotano a M. La torta humeda se sacO con 

succOn y protecc56n do nitrOgeno durante 5 minutes. Se tome one muestra de Is 

torta bUmeda papa analizarLa E-IPLC (total de inipurozas 0,49%, minociclina 

0,12%, eplrnero de C4 z 0,32%, otras Lrnpurezas individuaLes mayores 0%). La 

tore so seed a 25 C con on vaclo c 10 mmHg durante 57,5 horag hasta Un nivel 

de dictorornetano de 22%, con lo coal Se obtuvieron 323 g S tigeciclina (34.2% 

de rendimiento). 

Este pmcedimiento se siguio usando Tigociclina proparada con HCI do 

minociclina, obtenida de las proveedores Hovione y Nippon KayakLl. En las 

Tables 1 y 2 so comparan lee impurezas presentes an la TigecicLina obtenida a 

partir del proceso rnencionado, usendo cada fuente do material do partida de -Id 

de minocicljna. Diohas tables indicari quo el pr000so proporciona on buen 

reridimierito de Tigeciclina con on bajo nivel do impurezes. 

lABIA I 

Puente do He! Elaps do Total do HCI de Total de epimero 

de minociclina procoso do impurezas finales minociclina do �4 final en 

Is  en figeciclina (%) recuperado (%) ligeciclian (%) 

tigeciclina  

Nippon Kayaku bruto 0,71 0,33 0,26 

en brute, 

Nippon Kayaku purificaio 0,26 0,13 0,13 

purificaoe 

Interchcrn bruto bmto 0,66 0,17 0,29 

Interchem purificado 0,38 0,10 0,15 

puiificaoo - - - - - - - - 
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Ftiente de HCI Etapa do Total do HO do Total do epimero 

do .ninucic]ijia proceso do imporezas flnaIe minociclina de C4 final en 

In en tigeciclina (…) recuperado (%) tigoclelina (%) 

tigeciclina  

Hovione bnjo bruro )0,64  oj8 0,32 

Hovione purilkado 0,39 0,13 0,14 

Ensaye 4 Nippon Kayakn Interehem flovione 

Descripción Volvo anaranjado Volvo afl=rjadn 

32,3 

Pofvo arjarunjado 

36,4  Rendimiento (g) 28,5 

Coiicentncion (0/o)l ’00 99.6 99,6  

Impurezas totales 

(%)2 

0,13 0,23 0,25 

___ ___ ___ 

LSl (impureza 

individual mayo.:) (’A) 

fRRT]3  

__________ 

brV 

______ __ 

0,13 (0,64] 0,07 0,671 

Minociclina (%) 0,13  0,10 0,13 

pimero (…) 0,13 0,15 0,14 

Dicloromclano (%) J,3 2,2 2,1 

Metanol (…) 01001 0,003 0,002 

Acetona (i/o) 0,001 br!5 bri 

Hcptano (…) O,00i btf ni 

Alcohol isopropilico 

(…)  

0,002 br!7 hI 

Toluono Q,pm) brIt  
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N,N-Dimctil- brr bri bri 

fm?wida (ppm)  

Agua  (KF, %) 1,32 0,72 0,51  

Residwa pox- ignición 0,039 0,005 0,014 

(%)  

JR Poslivo Posiivo Positivo 

Rotacion espeoific& -219,4 -213,4 -218,7 

Cristalinidad Corrceto Correcto Correoto 

kendimicnto(%) 21 26 24 

Rendinijento 24 30 27 

Rondirniento a partir 10 12 13 

no Mthc, (%) I 

Rendirniento a partir IL 13 14 

de Mina (corTeg;da, 

Sabre una base anhicixa, jibre do soiyonto. 2- Sin iiicluir el epimero. 3-

Impureza individual mayor (LS!) sin incluir ci epimero do C4 y In minociclina. Tiempo de 

rerondôn reiativo (RRT) c.on respeoto a GAR-936 4, on: inferior al limite de reporte, 

0,05% pam HPLC, 5. brl do 0,0005% 6. brl ic 0,0003%. 7. brl do 0.0030% (muestra 

Onica). S. bri do 2 ppm- 9, brl do 63 ppm. 10. Rendimiento corregido ala COtleoiiwaciOfl 

del prodtrto y ci material do partida. 

Ejemplo 6 

Tinesticlima 

Se suspendio uria torta hümeda de tigedolina brute (72,5 kg 38,2 kg de 

peso s000) se agito y suspendid en 191 kg (5 panes) de ecotone y 191 kg (5 
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panes) do nietanol. La suspension as celentO de 30 a 36°C, so er,friO 

inniediatamente de 19 a 25°C 
y 

so mantuvo a 19-25°C durante dos tiaras. 1a 

I suspensiOn se enThO do 0 a 6C y so mantuvo a 60C durante I tiara. Despues del 

I tiltrado 
y 

el lavado con 2 x 34 kg (0,9 panes) do acetonafnnetano (1:1), Is tuna 

I hLriiOda as evaluO par su contenido do miriociclina (0,23%), 9-aminominociclina 

(0%) 
y p01 su impureza individual mayor diferonte at epimero de 04 (0,09%). El 

contenido do epIrnero de 04 tue de I 
12°/c. 

SegUn too dabs anac,iicQs, no as 

realizO una nueva suspensiOn. A is tons hmeda see agregaron 440 kg (11.5 

� 

panes) do cloruro de metileno 
y 

39,3 kg (1,0 partes) de metanol 
y 

to rnezcla as 

calentO a 30 a 36°C pare  disolverse, La solución del Iota so filtro a raved de 

filtros do pirOgeno reductores 
y 

clarificantes de 0!2 moraines, Se reatizaron bros 

destilaciones aI vacio pare slimmer el nietanol con agreado do cLoruro de 

metileno (440 kg 
y 

339 kg, respectivamente) antes de (a segunda 
y 

leroera 

destliaciOn. El nivel do iietanaI residual foe do 03%. El loto as enfriO a 0C a 

6°C 
y 

as  agito durante I Jiora, El Iota so filtrO  as levo con 2 x 42,1 kg (1,1 partes) 

do cloruro do metileno preentriado (-13 a -7°C) 
y 

as seca a no màs do 60°C haste 

una pØndida durante el second <2,5%. El material so moliO 
y 

as obtuvieron 22,3 

kg do tigeciclina (58% do rendimiento). Pureza par area 
% 

do HPLC: 982°/C, 

epimero do Cali 155% Minociclina 0,19d. 9-aniin,ominociclina 0%, impureza 

individual mayor = 0,08%. 

I EjempIo7 

IT ctecic;lina 

I Se suspendiO una one bumeda do tigeciclina brute 00i kg 
! 

53,4 kg 

peso seco6) se agitO 
y 

suspendiO an 191 kg (5,1 partes) do acetone 
y 

191 kg (51 

panes) do material. La suspension se calentO do 30 a 36°C! as enfriO 

finmeddidarrii do 19 a 25°C 
y so mantuva a 19-250C durante dos incas. La 

I suspension as enfriO do 0 a 6°C 
y Be nnantuvo do 0 a 6°C durante 1 hora. 



VPs 

OespuØs del filtrado y el lavado con 2 x 34 kg (0,9 panes) de acetonalmetanol 

(1:1) Is torte ti.jrneda as evaluO por su contenido de minociclina (O!12%), 9-

arninominociclina (0%) y per su imptjrezs individual mayor diferente at epimero de 

C4 (013%). El contenido de epinlero de G4 rue de 0,37%. Segtn lace datos 

analiticos, no so realizO una nueva suspension. A Is tons hLmeda Se Is 

agregaron 440 kg (ItT panes) de c(oruro de metiieno y 55,7 kg (I!O partes) as 

nietanol y Is r,iezcla so calento a 30 a 36°C para disolverse. La soluciOn del late 

so tiltrÆ a travØs do filtros de pirOgerio reductores y clarificantes no 0,2 micrones. 

Se realizaron Ires destiiaciones al vecio para eliminar el metanol con agregado do 

clonJro do metileno (624 kg y 481 kg, respectivaniente) antes do Is segunda 

terrors destilacion. El nivel de metanol residual foe de 1,07%. El fate as enfrib 

de 0°C a 6°C y as agitO durante 1 bora. El loo so filtró, Se !avô con 3 x 59,7 kg 

(1,1 series) de cloruro do metileno pro enfriado (-13 a -7°C) y Se seca a no miss 

S 600c posts una pØ,riida durante eI secede c2,5%. El materiel se nioliO y Se 

obtuvieron 31,7 kg de tigeciclina an calidad do primers cosecha. Una segunda 

cosecha qua consiste an el productc, residual an e1 cnistalizador proporcionO otros 

25 kg. Ambas coseches representan un 64% de rondimiento de Is tigeciclinia 

�brute 

Si bier esia ilvencii so describiO segun las diferentas realizaciones do to 

invencion y sus ejemplos no lirnitantes, los oxpertos an el campo puedon, 

despLlØs de leer Is memorie y las reivindicacionos, prover otras realizaciones 

varieciones contra del alcance pensado do la invencion y, par lo tanto, el alcance 

de Is invencion solo debe ser interpretado y definido par el alcance de Las 

reivindicaciones anexas. 
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Reivindlcacio nes 

Habierido asT especiatrnente descripto y determiriado Ia natureleza de Ia presente 

invenciOn y Ia forma come la misma ha do ser Ilevade a to practica, so declare 

reivindicar comb do propiedad y derecho exciusivo. 

I Un metodo para preparar at memos un compuesto de fOrmula I, 

R 
a 

OK 
04 0 ON 0 

o una sal aceptable pare uso farmaoOuticc del mnismo, 

donde Pt y R2 so selecciona oath uno en forma independiente do 

hidrÆgeno, aiquilo (CiCa) do coders recta y ramificada y cicloalquLlo, o Ri y ft, 

unto con IN  formed Un beterociclo; Sos �NR3Rm donde R y R4 so selecciona 

code uno en forma Thdependiente do hidrOgeno, y alguilo (C, -CO do cadena recta 

ramificada y n oscila entre 1-4, 

qua com,rende: 

(a) hacer reaccionar al monos an agsnte r,itrante con al mends un 

compuesto de fOrmula 2, 

IM 
0 oN a 

o una sal del mismo, fare producir una mezcla do reaccion we comprende 

Un intermedTar’b; y 

(b) racer ademas reaccionar el intermediarto pare former el at menos Un 

compuesto de formula I 

donde el intermediarlo nose aIsla de Ia mezota do reacciOn. 



2. El metodo de acuerdo con Is reivindicaciôn 1, donde Ri as 

hidrOqeno, R2 as t-butiLo, Ra Cs metro, S. es nietilo, y fl Os 1. 

3. El metodo de acuerdo con Is reivindicacion 2, donde el a! menos on 

compuesto de tórniula I as tigeciclina 0 tigeciclina HCI. 

4. El rnØtodo de acuerdo con one de las reivindicaciones 1 a 3, donde 

el al menos on agents nitrante so selecciona de nitratos 
y 

Æcido nftrico. 

5. El mOtodu de acuerdo con Ia reiuindicacjOn 4, donde el al menos Un 

agente nitrante Se selecciona de âcido nitrico. 

6. EL mØtodo do acuerdo con a reivindicaciOn 5, donde ci acido nftr?co 

lions one coricontracion deal menos 80%. 

7. El melodic de acuerdo con cualquiera do las roivindicaciones 1 a 6, 

donde el al menos on agents nitrante sets presente an un exceso molar respecto 

del al menos on compLsto de ¶Ormula 2. 

S. El mØlodo tie acuerdo con Ia jelyindicacion 7, donde el exceso molar 

as deal menos 1,05 equivalentes. 

9. El metodo do acuerdo con cualquiera de as reiviridicaciones I a 8, 

donde laxeaccion..an (a) as en presencia de on Acidic. 

10. El mØtodo do acuerdo con la reivindicacion 9, donde el acido es 

acido suifLirico. 

11. El niOtodo de acuerdo con cualquiera de las reivindicaciones 1 a 10, 

donde Ia raacc3On an (a) as a one temperature qua oscila eritre 5 
y 

15CC. 

12. El nietodo de acuerdo con cualquiera de las reivindicaciones 1 a 11, 

donde at at menos on compuesto do fOmiuia 2 so selecciona do one sal. 
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13. El metodo do acuerdo con Is reivindicacion 12, donde la sal del al 

menos on compuesto do formula 2 as as seloccione do las sales dorhidrato, 

brombidrato, yodhidrato, del Æcido fosforico, Æcido nitrico, Æcido sulfürico, Æoido 

acOtico, scion benzoico, Æcido citrico, cisteina ! acido furnarico, Æcido glicolico, 

Æcido maloico, Æcido succInioo, acido tartØrico, sulfato, y clorobenconsulfonato. 

14. El mØtodo do acuerdo con In roiviridicaciori 12, donde Is sal del al 

menos Un compuesto do fOrmula 2 Se solocciona de sales de acidos 

alquilsulfOnicos y arilsulfOniccs. 

16. El niØtodo do acuerdo con cualquiera do las roivindicaciones 1 a 14, 

sonde el intern,odiario as una sal. 

16. El nietodo do acuerdo con Is reivindicaciOn 15! donde el 

intormediario as una sal sulfato. 

17. El metodo do acuerdo con cualquiera do las reivindicaciones I a 16, 

donde el intermediario as al menos un compuesto do formula 3, 

0 OH 024’ On OH OHN 41 
o una sal del mismo. 

18. El metodo do acuerdo con la reivindicaciOn 17, donde el at menos Un 

compuesto do formula S ostÆ presents on una proporcion de al menos 90% 

rospocto do Is cantidad total de componontes orgÆnicos, detem,inada por 

crornatogrefia liquida de alto rosoluciOn. 

19. El metodo do acuerdo con In reivindicaciOn 17 donde Is mozcla de 

reacciOn incluye el epimoro on C4 do fOrmula 3 an una proporcion nienor del 10%! 

determinada por cromatografia liquida de alta rsolucion. 



S 
12’ 

gm 

20. El mOtodo de acuerdo con cualquiera de las reivindicaciones I a 19! 

donde el racer reeccionar ademØs en (b) comprende reducir el intermediaria. 

21. El metodo de acuerdo con Ia reivindicaciOn 20, donde Is reduccion 

produce 
a 

menos un compuesto de formula 4, 

00 

HaN 
112 

0 una gal del mismo, 

22. El mØlodo de acuerdo con Is reivindicacion 20, qua comprende 

ademas acilar el iritermediarlo reducido. 

23. El metodo de cualquiera de las reivindicaciones 1 a 22, donde el 

racer reaccionar an (a) comprende proeer el al menos un compuesto de formula 

2 an una cantidad deal menos 1 gramo. 

24. Un metodo pace preparr al nienos un compuesto de formula 1, 

a 
04 

ScHHN 

o una sal aceptable pare uso farmaceutico del mismo, 

donde Ri es hidrogeno, es t-butilo, R es �NRR4 donde as metilo y 

R4 as metilo, y n es 1, 

qua comprende: 

(a) racer reaccionar al menos un agente nitrante con of menos un 

compuesto de tOrmula2, 
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wa sal del misnlo, pare producir una mezcla de reacciOn qua comprende 

on intermediarlo; y 

(b) racer reaccionar adornS et intermediario care former of al nienos un 

compuesto S fOrmula 1, 

donde el intermediariD nose anisal de la mezcla de reacciOn. 

25. El metodo de acuerdo con la reivindicaoian 24! donde of at menus on 

compuesto de formula I as tigeciclina 0 tigeciclina HCI. 

26, Un metodo pare prepararal menos Un compuesto de fOrmLja I, 

R 

NH N 
_c? 

H2 CH 

o one sal aceptable pare uso farmaceutico del misrno, 

donde Ri y ft se selecciona cada uno an forma ir’dependiente de 

hidrOgeno, aiquilo (Ci-C6) de cadena recta y raniiticada y oicloalquilo  0 Ri y R2, 

junto con N, forman on beterociclo; R as �NR3R4, donde R y fts so selecciona 

care uno an forma independionte de hidrogeno, y alquikj (CI -C4) de cadena recta 

y rarnifioada; y n oscila entre I A, 

qua commence: 

(a) hacer reaccionar at menos Un agente nitrante con at menUs on 

compuesto do fOrmula 2, 



W. 

R 

(1YYY 
OH 0 

OH 0 

2 

o una sal del mismo, care producir una suspension; 

(b) bacer reaccionar [a suspension pare former el al menos un 

compuesto de formula I 

27. El metodo de acuerdo con la reivindicaciOn 26, donde Ri as 

bidrOgeno, R2 as t-butilo, R as �NR2R4 donde S3 as metilo yR4 as nietilo, y n as I 

28. El metodo de acuerdo con la reivindicaciOn 26, donde el al manes un 

compuesto de formula I as tigeciclina 0 tigeciclina F-Id. 

29. Un metodo para preparer al manes un compuesto de fOrmula 3 0 

ma sal del mismo, 

condo R as �PJR3R4, donde R y H4 se selecciona cede uno an forma 

independierite de hidrOgerio, y aLquilo (Cl-C4) de cadena recta y ranlificada, 

qua coniprende: 

bacer reaccionar al menos un agente nitrante con al menUs un compuesto 

de formula 2 0 una sal del mismo, 

OH

 

WOO 

donde la reaccian Se realize a una temperature qua oscila entre 5 y 1 5C. 



30 Un metodo para preparar at menDs un compuesto de formula 1 

R 
OH 

RI__N OHOX 
NH2 

of a 

o one sal sceptable paid USC tarmacOutico del misnin, 

donde Ri y R2 Se selecciona code uno an forma independiente do 

bidrogeno, aiquilo (Cl-06) de cadena recta y rarnhticada y cicloalquilo, 0 Ri y Aa, 

junto con N, fun-nan on heterociclo; R as �NR3R4, donde P y R4 so selecciona 

cada one an forma independents do hidrogeno, y alquilo (CrC4) de cadera recta 

ramificada; y n docile entre 14, 

quo cunipmnde: 

(a) hacer reaccionar al menos on agente nitrante con al menos on 

compuestode fOrmula 2 o one sal del rnismo pare producir one meddle de 

reecciOn qua commence un intermediarlo; y 

0 

OH 

am CH 0 
OH 0 

(b) tracer reaccionar ademØs el intermediario pare former el at menus on 

compuesto do fOrmuLa I 

donde el hacer reaccionar an (a) so realize a one temperature qua oscila 

entre 5 y I 5C. 

31. El metodo do acuerdo con Ia reivindicaciOn 30, donde R, as 

hdrOgeno R2 as -butilo, Fi as metLlo, R4 as metilo, y P ØS 1. 

32. Un compuesto 0 una Sal del mismo preparado per el mØtodo do 

acuerdo con cualquiera de Las reivindicaciones 1 a 31. 
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33. El compuesto de acuerdo con La reivindicaciOn 32, donde Ri as 

hidrogeno, R2 as t-butilo, A3 as metilo, R4 as metilo, y fl as 1. 

34. El compuesto de acuerdo con la reivinclicaoiÆn 33, donde el al 

menus un compuesto de formula 1 as tigecierne 0 tigeciclina HC(. 

35. Una composiciÆn qua comprende un compuesto a una Sal del 

mismo preparado por el metodo S acuerdo con cuaiquiera de las reivindicachnes 

I a 31. 

36. La conlposiciOrl de acuerdo con Ia reivindicacOn 35, donde Rt as 

� hidrOgerKo, R2 es t-butilo, R3 as metilo, R4 es riletilo. y  as 1. 

37. La composiciOn de acuerdo con Ia reivind)caciOn 36, donde el al 

manes un compuesto de fOrmuLa I as tigeciclina 0 tigeciclina HCI. 

38. La crimposiciOn de acuerdo con la reivindicaciOn 35, qua comprende 

ademØs al merios in vebiculo aceptable pare use farmaceutico. 

39, Una composicior’ one comprerid: 

menos un compuesto de fOrmula 3, 

OH 0 OH 0 

3 

o una sal del niLsmo, 

donde S es �NR3R4, donde R y A4 Se selecciona cads one an forma 

independiente de hdrOgeno y alquilo (C1 -C6) de cadene recta y ramificada, 

donde un epimero de C4 de formula 3 estÆ presente en una proporcion 

menor del 10%, determinda por cromatografia liquida cie alta resoluciôn. 

40. La composicion de acuerdo con Is reivindicacion 39, donde R Os 

bidrOgeno, R2 as t-butilo. R as �NR3Fts donde Rs as metilo y R4 es metilo, y n as 1 

p: WYETh 
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dale (in some Offices even Later)’ otherv,Iae, he applicant must, within 20 monthS from the phonty date, perform the prescribed 
acts to  entry Into the ’Merrill phase belore those desirtated Offices. 
JA respeCt of other designated Oesces, the time limit of a0 months (or later} wil apply even i’f no dens tad is ifed wifirin is 
months. 

See die nnex to Eon?? PCTilBDOt aid. rd&rSS, urfi*appkatderimetniltsOlfice by Office, see the PC Apptcar,’ 
Guide. Voltinie ii, Railed Chapters and the WI P0 intemet rite. 

I Name and mailing address at the International Searching Authority Authorited Offer 
European Patent Office. P S. . 5S1 B Patelatlean 2 

1
 

All 22W NV Rijswi’jtt 
J 

Sall Panache 
0 i Tel  (*31.70)340.2040, TO  SI Sol epo 41, 

Faa: (’SI .70) 4OS0I6 
L- 

Forri, PCTI1SAI22O (October 2005) 
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NOTES TO FORM PCTIISAI220 

These May are intended to give the basic instructiont concerning the filing at MI MI fiber 111 It The 
Notes are IF on the requirements of the Pale It Cooperation Treaty, the Regulations Mine Adminfsfretive tnsnivtns 
U rider that Treaty. In case of disc repanloy betiveon the so Notes end diose requirements, the latter are applicable. For more 
delayed il*,mation. see also the POT4po&aot’s it4da a publication of WIPO. 

In lii ace Notes, Aniole, Ru lefl, and "Section " reter to the provisions at the POT, the POT ifieseemas and the POT 
Admknst,ayue lnstwcaons, respecdi?ely. 

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The eppLcant has, after hearing received the international search soon and the written Opinion of the Lnlernatienel 
Searching Authority, one opponunity to arm al the claims It the international epplioalbn. It ehould however be ernpial 
thet, since all bi at the MmmmmI application (claime ,description and drw,iin9s} may be amended during the 
internwaonel prelirinmeiy examthalion saymccus, mere is usually no need to file amendments at the claims under Article tO 
except where e.g. the applicant ,,is the letter to be psbLiahed lot the purpose, of III iaimail protection or has another 
reason to  amending the claims belore international p,iblication, Furthermore, It should be emphasized that provisio nel 
proteclioc is asailuble tr sonic States o’ (see Pfl 4’aWb 

Gus 

Volunie lIA knnexas at and 02). 

Tire mtcerrtiirt of the arłcarrt is dreaD to the tact thai amendments so the olaums most Article 19 are not allowed where 
the International Seerching Authority has declared, under Articlo I 7(2), that no i nitemationiaL search report would be 
established arm, POT AppIkant’s arms, Volume I/A, parag raght Of 

What arts IT the International aDpllcation may be amended? 

Under Article 19, Ottly $1 claims may be amended. 

DOOIcT Me iete,oatonal phase, the olarrna may also be amended (or tu rther amended) under Article 34 before the 
International Pc linilnery Itsemining Authority. the deacrtlon and drawings may only be amended under 
Article 34 before the 111W metionml Esamini no Authority. 

Upere entry into the national phase, all parts If the international applinado n may be amended all Article 25 Or, 
where applicable, Article 4 

Whets? Wilhirl 2 mouths tnom the data 01 transmIttal ol tie international search report 0116 months from the priortty date, 
whiohaver time limit etcpiree Later it should be noted, lioweetir, that me anie rsdni�nts WIl be coneuje,ed OF mor 
been receised on time it they ate received by the International Bureau abe, the espiratlon ci the awlnceble time 
are but before the oomplenion 01 the tettinical preparations for international pultatntn Pale 4t. 

Where note fIle the amendments? 

The amendments may only be tied with the knslmatuirrul 9ureao arid lQi 0 O the receMng [idiom or the 
I uternanionat Seerchtng Authority muLe 46.2). 

Where edemandfor lhternadonal pretsithiery esamlna&n has ewent sled. sew below 

How? Either by cenceling nile or more area clai me, by adding one or more flaw clsimt or by amending the ma Or one 
or none of 111 claims as tiled. 

A replace mont sheet must be submited for each sheet 01 the claims we idm on account elan emendment or 
amendments, bitters trom In, sheet movallyfilial 

All the claims appearing or a replacement sheet mint be numbered in Arabic numerals. Where e claim is 
cancelled, no renumbering 01 to other claims is required. In all cases where del as are rermbered, they must be 
reumSconSecan2OEbfl. 

The anisidmelits in be made in the language In whith me international epplicadon Is to be NblSIn.d. 

What documents mustimay accompany the amendments? 

Letter ble,fiffien 205(b)}: 

The amlendnlenw must be submitted with a letter. 

The leder will not be published ith the international application and the amended claims. II should not be 
confused with the" Statement under Article I (1 (see below. under ttatement under Art’chi t 0 1. 

flrelefler must be In English or French, at the choice Cl the applicant. However, lithe language of he 
Internathinal application Is £n9llsh, me letter must bet Englisha rf the language of lie llitetiiaflonsl eppllcalioa 
Is French, the letter must be In French. 



NOTES TO FORM PCTIISA/220 (continued) 

[1 

The letter ,at indicate the differences between the claims as fiisd and the claims as amended. It must 11 

ps,Iictjtsr indicate, in on nsctic.i with each del in appearing in the international applicatio a (it being understood 
that kienlicaf dead 11 concerning several claims may be grouped),whelftsr 

IT the claim is u ito hanged 

(Li) the claim is cancelled 

(iii) the cLaim is new; 

(Ie) the claini reptaces one 01 more claims as tiled: 

(v) the Son is the result 01 the division 01 a claire as trial  

The fottowlnq exewpIn lkMcstyatethe mamma, hi wbiah amendments must be explained in the 
accompanyIng letter; 

Where ottinalf there were 48 cithns and afteraThepdmel ofsorne claims there are 511 
Claims Ito 29 31 32. 84 Ch 37 to48 rePlaced by amended claims bearing the tame nu mbetS 

dci na 30.39 and 30 unchanged; new claims 49 to 51 added 1 

U/Qhere ormorafty there were 16 ci aims and abet amendment of all claims there are Iii: 
tlminie t to is replaced by ame tided cLalnis 1 to I 

(Where oliberation, were 14 clainis and the emetltten.s tonset I cspioemng some claims and in adding 
new claimsi; 
tlalms Ito 6 and 14 Unchanged; claims? to 1S cancelLed; new oims 111  16 and 17 added I or 
tisirns 7 on 18 cancelled; tewclats 15, ISadd 17 or all other claims unchangedl 

4 Il valious kinds of amendments are made] 
titus t .10 unchened claims 11 1, 13, 16 and 19 cancelled; claims 14, 15 snsd 16 replaced by amended 
claim 14;cLal1I7tu divided ameamendedoyanla 15. ISand t?;tiewthaitois2o Can 2t added, 

Statement under article loor fial all 

The amend mania may be acccatspanied by a Statement replacing the eniefldrtenls and indicating any not 
that assets eniendmentm miq&t have or, hadescttion and the drsadnos (which cannot be amended under Ania 19(1)). 

TIte statement net lambasted ad with the international application and the amended claims. 

It must ma In the language In whIch the team" lional application Isle be published. 

It must be brief, ant etceeused 500 words if in English Or if translated into English. 

It should not be confused with and dots not replace the on indicating the dille re Ices between The claims as use 
and as amended it must be had on a separate sheet and The be identilied as such by a heading, ptelerabiy by 
using the words "Stetettleittvride( Mit tWI2. 

It may not contain any disparaçin0 comments on the international search report ot the relevance 01 citations 
contained in tttat report, Reterence to citationt, relevant to a gtven deLm, contained n the international eearch 
report may be made onky in connection with alt amencmeofatttht. 

consequefice lie demand ’Cr lnternaifonaf prelIminary exarninallon has already been IlIad 

aS the time of fifing any arnejidments end my accompanying slalerte Itt, under Attitie 19, a demand for 
international preliminary examtnelicn has already beers submItted, the applicant must preferabry, Cr the tuiF� of 
filing the emendmartts (end any state meet I with the international Pu rest, also file with the international 
Painsmarry Exani Authohty e c0y of such amendments (and Of any statement] end, where required, 
Iransietion of auth amendments for the procedu is before that Aathory (see Niss 5S.3(al and 62.2, trst 
sentence). For futlher informefion, see he Notes to the demand form (PCTI1 F’EAt4OI 

It a demand for international pteliniineq esansinayon is made, the wrttlen opision or tie International Seetcimlig 
Authority wilt, except irs certain cases where the Inlenietional Preliminary Examining Authority did not act as 
trite rtastional Searching Authotity end where it has notified the InternationaL Bureau under Rule SyChOr be 
consloered to be a written opisn ci 1he international Preitminary Examining Atsfh0rt. It adeittend is made, by 
applicant may submit to the I nternaitcnal Preliminety Esarnini he Authority a may to The written opinion lhe 

where eppeoprattm with amendments before the aspiration of 3 months from the data of mailing of Form 
POTIiSNO or before the enpiralion c122 months Imni the pdorthrdate whkhe*wrexplrsw late, (Rule 43bis1c)). 

Carbonell with regard to vansiaslon 0’ the Internellonal application lot entry Into the national phase 

The applicants attention ts drawn to the tact that, Upon eney into the national phase, e transletion ol the ciakme as 
amended under Aside IS may have to be furnished to fhe desflatedleleoted OdAc&s, instead of or se addition to, 
the ttensfation of the claims as tiled. 

Fe, further dalets on the nepuiretienee of each deaignated)elecled Office, see the PCTInnocent S Ctjide. 
Volume 11. 



� PATENT COOPERATION TREAS 
’2- a$ 

PCT 

INTERNATIONAL SEARCH REPORT 

(POT Article 18 and Rules 43 and 44) 

AppI carits or age thu file reference FOR FURTHER see Foul PC7IISN22O 

1142.180 out ACTION as well as, where awlicable. ilerTi 5 below. 

Internabortal appIetion No. Intemeliona! fiuir date (day/monthiyesr) (Esrliest} Prio4ity 
Dole’

PCT/r?S2QQ/O2O34O 25/05/2006 27J0f3J 2005 
Apicat,t 

W TH 

This international search report has been prepared by this international Sc arching Authority end is trans mined to he applicant 
a000rdir,g to Ardtle I 8 A copy is being transmitted to the I riternation SI Bureau. 

This internationar search report consists of a total of ____________________ sheetn,. 

triu ao accompanieo bye copy esach prior sri docurneni died in this report. 

I. Boo, otihereport 
With Ilibi to the fa,igtiaps, the international search was carrIed ,1 01 the only Of: 

the inte rnatiorsal epplaBon iT, ’he language in whIch a was IlIad 

Ua tranelarsj n Of the international application mb   whLth is the language 
a Mai turn ished for the purposes Of inte niatioe al search I Ru lee 12 3 le end 23. t 

With regard to any nucleon de ar)woc amino acid sequence dIsclosed in the interrielion al apolbanon, Sea Be, No. I. 

2. Ej Cerlstn claims were pound unsearchable See Box No. II) 

S. Unity of tcivenhlon is tacking fuse Box No Ill) 

4. With regard to the bill 

Me text is approried as submitted by the applicant 

U the teat has iseco eaisbsshed by rhtaALsthOrhy to read as follows: 

With regard to tIre abstract, 

In, text is approved as aub.riittad by the applicant 

U the text hes been established, according to Rule III INS by this Authority as it apç.arh in Box No 
- IV - The ajtplfcant 

may, within one month from the date of mailing 01 this lnterneSnal seareil report srsbrtrn comn,errrs to By AJrho{itt 

5. Wrth regard to the drawlbis, 

the tiorire or ’bed rawl n9S to be publ ished with the abstract is Figure No, _r___. 
IXI as suggested by the eppscaot 

U es selected by this Authodty, because the apolicant tailed to ruggeat a tigure 

El M selected by this Authority, tecasise this figure better oharacteiizas the l.ivsnOon 

b. U none of the tigures Is to be piahed with the abstract 

Form P0r]ISN2 10 (tirst sheet) (April 2G5) 
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International applioacn No. 

INTERNATIONAL SEARCH REPORT PCT/U52006/020540 

This I nternalionai Search Report has not bean Symbol rsapect Cf certain d&i&i,, u.,dep A�titlsIt’ll for  lyre fOMIM reasons: 

I. 
tecause they relate to subject mattes not re4rjirei to be searched by this Autr nsriily: 

flClaims No,  
be*use they relate to pads 01 In, I Am ml AppCtttioci that do not comply With the prescribed cequirem ants "red 
an extent that no meaningful irternatronal domph an be tamed Out, specifically: 

3 11 Claims Nos.: 
because they are d spends nE claims and are not drahed in accordance with the second and third sentences ot Rule 6.4(a). 

S . this I nta,nelions Searching Authority found multiple inventions in this international spphcatiori. as toiwe: 

tee additional sheet 

�As all required addihionut search lees were timely paid by the eppiSant this frntenlaflbnsr Search Repom ccers at 
searchable claims. 

2. As at  seaschsbie claims could be searched without conjunction ml ariditional tee, this Authority did dart al payment 
If any additional tee. 

3. flAs only some ot the required additional search tees were timely paid by the apprnt, this I nlerr,ationei Search Repot 
tvr off those claims for which fees teareAnd, specthcaliy clear  Non.: 

4. No reqrJir� additional search r555 ware timne& Paid  the apoficant. Carweq&eni4, mobinils,naonut Searcil Reto,fls 
restocted Ic die invention may we ntioned in the claims; it G coveted bycleima Non.: 

1-28, 32(part)-40(part) 

Remark on protest 1-1 hue additional search lees were accompanied by the applicant  prote Or  

ElNo protest eocon,psniiedeie payment O(addiOrrai sent Al 



THEN INFORMATION CONTINUED FROM PCl/ISA! 210 

This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. claims: 1.28,32(part)-40(part) 

Claims 1-26,32(part)-40(part) directed to a method for 
preparing at least one compound of formula 1 of the 
application or a pharmaceutically acceptable salt thereof, 
cniiprising a) reacting at least one nitrating agent with at 
least one compound of formula Z of the application or a salt 
thereof, to produce a reaction mixture comprising an 
intermediate, and b) further reacting the intermediate to 
form at least one compound of formula I of the application, 
wherein the intermediate is not isolated from the reaction 
mixture (regarding claims 26-28 the slurry was considered 
to relate to a reaction mixture in difch no compounds are 
isolated). 

2. claims: 29-31.32(part)-40(part) 

Claims 29-3132(part)-40(prt) directed to a method for 
preparing at least one compound of formula 3 of the 
application or a salt thereof, comprising a) reacting at 
least one nitrating agent with at least one compound of 
fonmila 2 of the application or a salt thereof, wherein the 
reacting is performed at a temperature ranging from 5 to 
15CC. 
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INSNATIONAL SEARCH REPORT 

L CLASSIFICATION OF SUBJECT MATTER 
INV. C07C231/02 C07C237/26 A61K31/65 A51P31/00 

Anuarding ID tnian,aiionaf Falenl OausfItatio,a Cf or aoffi ,ano)nur cSss3&ahofl ad iFC 

B. FIELDS SEARCHED 
Minimr,m eDcuunenlwion tenjched inIauuirkahon uyaten, blamed by dauoi8hon ,ymbole) 

C07C A61K A61P 

ccumefi20 S eaerthan ltofaum c w(ann n,Ih nerEthtaa ,Ancbded in #iida aes,dd 

lecurooju data base 0,20,Ibd during the internafcaej searth (nalae data ease and eatere aclireI. Sea rrM talons uaad} 

EPO-Internl , WP! Data, BEILSTEIN Data, CHEM ABS Data 

C. 000UMEPITS CtDIISLDEREDTO SE RELEV.rn  

calego’y Chutioe, of drmaflt with inuiahan, where appr0oate. or the Fetenmn pesuapes Relsuant to dei.n Ma. 

HUNTER PA, CASTANER 3: "GAR-936, 32-40 

Tetracycline Antibiotic’ 

DRUGS OF THE FUTURE. 
vol. 26, 2001, pages 851-858, XP002400050 

A page 851, column 1. paragraph SYNTHESIS 1-28 

US 5 675 030 A (KRISHI1AN ET AL) 32-40 

7 October 1997 (1997-10-07) 

A the whole document 1-28 

-I-.. 

Fe,ta{ Calral are frat is Me ruldhimarm If none. See re’srd ramoy 

� Oedei aetaga les of oiled dauum000s -r ihbpoQc ntptaabudehe,the sue,ngfoa ir dale 

�A domant derinin the general ete u4 the InIhadminat or prioqtv dare arrd .101 bI cantrat reim he app4roatia.1 but 
nilars le madmi the prindpta Or MOST andaelying the 

eseadered to be of prearearmmail 
C eerier duasmanu It pubeahad on If cite he inreruaboof x Ovoun,aet aa.iinSar ’eie,ranee; he uiairrrad frwenfon 

am me rappel be a,neaed neumi I cs,aot be rausidarad On 
1 &oumenl e,hioh may lh’oe dotru an pb’iOn aiabrnSi Or inuoaee am ineanlina WAS whrau the dao]]aeut a taken all 

whu:h it aded to eala01ith the Pt eruran dale of anaher r dncu.nent of paraDjiar raienar.ce  Me Calmed k,nanlion 
afatbIn or other s.etial seals.’ (as Call taunol be nonsalared to inunine all bwenlh,e morwhen the 

V d dr? wal v iman of eatoskan, l,se raeitfatflti drren,newith apenrgreall III Sol - 
olt,ar means meets. aunh otmbinaf ion from obwbua to a oaoon elsuied 

F

 

docu,enlpraCIShkpearIIhOmoesnatInal Mino dale bul tromat. 
toter man ’tao pleftydate named & document mamberof [1,5 tame patent larnily 

Data Land awal apIatiras of the in and,  search I One II alajiblg of the irnarnaliuclal search r$arl 

21 October 2006 21 otW 
Ramentuipe eddr NM’ 1SN pnnaa onicer 

European peton’ Of  Pa- S018 Pee.daan I 
NL - 2280 HV Rijaw1jk I 

Tel. (+31.7W 340-2040. h. 31 GEl apo nL GRE NO U IL LAT, N Fun: (+31-70) sA-20I 

Wand POTiIS 10 Ware sheet (AI 2ODF 

page 1 of 2 
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matloi,aI appdlcatpw’ No 
INU4ATIONAL SEARCH REPORT 

rpcT,us2006/020540 

I 

CCotI.thn).OoouMEITs CONSIDERED To BE RELEVmT 

CJlaop ci nIfl h iatIo! epte. ci ffil r&earn passages R&nvanI to dim No. 

A NELSON ML AND CO: ’Versatile and facile 1-28 
synthesis of diverse semisynthetic 32-40 
tetracycline derivatives via Pd-catalyzed 
reactions’ 
JOURNAL OF ORGANIC CHEMISTRY, 
vol. 68, 2903, pages 5838-5851, 
XP002400051 
page 5839 
page 5846; example 5a 

A SUM NE El At: GLYCYLCYCLINES. 1. A NEW 1-28 
GENERATION OF POTENT ANTIBACTERIAL AGENTS 32-40 
THROI)Gk{ MODIFICATION OF 
9 -AM! NOTEIRACYCLI N ES�’ 
JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN 
CHEMICAL SOCIETY. WASHINGTON, US, 
vol. 37, no. 1, 1994, pages 184-188, 
XP 002 32 35 9 0 
ISSN: 0022-2623 
the whole document 

A.P SUM El AL: ’Synthesis and. antibacterial 1-28, 
activity of 9-substituted niinocycline 32-40 
derivatives" 
BIOURGANIC 

& 

MEDICINAL CHEMISTRY LETTERS, 
OXFORD. GB, 
vol. 16, no. 2, 
15 January 2006 (2016-01-15), pages 
400-403, XP005175&06 
ISSN: 0960-894X 
page 401; figure j 

tAII 2Os 

page 2 of 2 
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� PATENT COOPERATION SATY 

235 
From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

see form PGT,ISA220 

App&ant or agenla fie reference 

see form PGTASA220 

lolemational app’ icalion No Ip,ternaooS tiling dale 

PCT&J82006020540 25.052006 

International Patent Claasthcalion (I P C) or both national cIaeifica!ic 

NV, 007023102 0OTC2372GAGIK3t6S A6IPSI/3O 

ftAdel 
WYETH 

PCT 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

(POT Rule 43b/s.1) 

a$nonlh9er) seeforin POTASM1O (second sIlent) fd 

JFOR FURTHER ACTION 
See paragraph 2 below 

(dayhontsj/ear) Friorily date fdeyAnanIt*wao 

I - This opinion contains indications relating to the following items: 

Box No Basis of the opinion 

E Box No  II Priority 

U Box No. Ill Non-establiahnient of opinion wilh regard to novelty. invenive step and industrial applicability 

0 Box NO  IV Lack of unity of invention 

Box No. V Reasoned statement under Rule 43bis-1 (a)(i) with regard to novelty, inventive step or industrial 
appioabiliy; citations and explanations auppofling such stalerl,ent 

So,4o. VI Certain documenls cited 

E Box No. VII Certain delects in the international applic4tion 

0 Box No. VIII Certain observations on the international application 

2. FURTHER ACTION 

If a demand for Internahonsl preLiminary examinalion is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ( lPEA) except that this does not apply where 
the applicant chooses an Authority other than th one to be the IPEA and the chosen iPEA has notified the 

� - 

International Bureau under Rule 58.lbfsb) that written opinions of this International Searching Authority 
will not be so considered 

If this opinion is as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration 013 months 
from the date of niaillng 01 Form FCTISA,220 or before the expiralton of 22 months from the priority data  
whichever expires later. 

For further options. see Form PCTrISM2C. 

3. For further detar seenotes to Form PCTIS2O. 

- 

Ionoths?p
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WRITTEN OPINION OF THE international application No 
INTERNATIONAL SEARCHING AUTHORITY P0tU32006020540 

Box NO. I Basis of the opinion  

I. With regard to the language. this opinion has been established on the basis Of: 

the International application in the language in which it was tiled. 

fl a translation or the international application into which is the language of a translation rtirnished for the 
purposes of international search (Rules 12.3(a) and 23.1 (b)). 

2. With regard to any nucleotide andr amino acid sequence disciosed in the international application and 
necessary to the claimed invention, this opinion has been established on the only or: 

a. type or material: 

0 a sequence sting 

tables related to the sequence listing 

b. formal of material: 

on paper 

U in electronic form 

C. time off linftxrrTisiir1g: 

� 000(ained in the international application as tiled. 

E tiled together with the international application in electronic form. 

� furnished subsequently to this Authority for the purposes or search. 

3. 0 In addition in the case that more tan one version or copy of a sequence listing andr table relating (hereto 
has been tiled or turnished, tile required statements thel the intoiriiatioii in the subsequent Or addmonal 
copies Is identical to that In the application as fhled or thes not go beyond the application as tiled, as 
appropriwe, were furnished. 

4. Additional comments: 

two, POTASN237 (Pdl now 



S 
WRITTEN OPINION OF THE 
INTERNATIONAL. SEARCHING AUTHORITY 

International application No. 
PCT&JS20061020540 

Box No. JY lack of uriiy of invention  

W In response to the invitation (Form PCTS)C206) to pay additional lees, the applicant has, within the 
applicable time limit: 

O paid ationaI fees 

0 paid additional fees under protest and, where applicable, the protest fee 

O paid additional fees under protest but the applicable protest lee was not paid 

not paid additional tees 

2. C This Authority found that the requirement Of unity of invention is not complied with and chose not to invite 
the applicant to pay additional lees. 

3. This Authority considers fear the acquirement Ct unity of invention in accordance with Rule 13.1, 13.2 and 13.3 iZ 

0 complied with 

not complied with (or he folfowcng reasons: 

See separate sheet 

4. consequentLy, this report has been established In respect of the following parts of the international application: 

0 all parts. 

the parts relating to claims Nos. 1-2832-40 

Box Na V Reasoned statement unde! Rule 43b&I(a)(I) with regard to novelty Inventive step or 
Industrial applicability; citationt and explanations supporting such statement 

I. Statement 

Novelty (NI 

Inventive step (IS) 

Industrial applicability far 

2. Citations and explanations 

see separate sheet 

Porn, PCTMSN23I pran 2005) 

year Claims 1-28 
No: claims 3240 

Yes: claims 1-28 
No: Claims 

Yes: Claims 1-2832-40 
No: Claims 



WRITTEN OPINION OF THE hiternatnai apØcat,n No. 

INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) PCT/0S2006/020540 

Reference is made to the following documents: 

Dl: Drugs of the Future, 2001, 26, 851-858 
D2: U95675030 
D3: Journal of Organic Chemistry, 2003, 68, 5836-5S51 
U4: Journal of Medicine? Chemistry, 1994, 37, 184-188 

Re Item IV: Lack of unity 01 invention 

1. This Authority considers that there are 2 groups of invention covered by the claims 
indicated as follows: 

Claims 1-28, 32(part)-40(part) directed to a method for preparing at least one 
compound of formula 1 of the application or a pharmaceutically acceptable salt 
thereof, comprising a) reacting at least one nitrating agent with at least one 
compound of formula 2 of the application or a soft thereof, to produce a reaction 
mixture comprising an intermediate, and b) further reacting the intermediate to 
form at least one compound of formula 1 of the application, wherein the 
intermediate is not isolated from the reaction mixture regarding claims 26-28 the 
slurry was considered to relate to a reaction mixture in which no compounds are 

isolated). 

� II: Claims 29-31, 32(part)-40(part) directed to a method for preparing at least one 
compound of formula 3 of the application or a salt thereof, comprIsing a) reacting 
at least one nitrating agent with at least one compound of formula 2 of the 
application or a salt thereof, wherein the reacting is performed at a temperature 
ranging from 5 to 15 V. 

2. The document Disregarded as being the closest prior an and discloses (see 
Paragraph Synthesis" p 851): 

A process for the synthesis of tigecycline comprising the steps of: 
- nitration of minocycline with KNO and l-12SO4 inform a 9 -nitro derivative, 
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- reduction of this 9-nitro derivative with k-la over Pd/C in 2-niethoxyethanol/2N 

-12SQ4 to provide 9-arninorninocycline, 
- acylatlon of 9-aminorninocycline either a) with 2-bromoaoetylbronhide in N,N-- 

dirnetbylpropyleneurea (DMPU) to form 9-(2-bromoacetamido)rnlnocycline, 

followed by reaction with ran -butylamine to yield after purification the attended 
tigeoycline, either in with N-tert-butylglycy( chloride to form directly the attended 

tigecycline. 

3. therefore, the differences between the disclosure of Dl and the two inventions 

can be defined as follows: 

Claim 1: The subject-matter of claim I differs from W in that the nitro4ntermediale 

is not isolated from the reaction mixture but directly involved in the reductive step. 

Claim 29: The subject-matter of claim 29 differs from Olin that the first step of 
nitration is pertormed at a speWic temperature ranging from 5 to 15 G-

4. Starting from the process disclosed in Dl, and according to the examples and 

comparatives examples described in this application, it appears that claims I and 

29 solve the same problem: how to modify the process to get the minocycline 

.ternaries in a purer form and more specifically contaminated with a less amount of 

the 04-epimer. 

5. The special technical feature of claim I is the non isolation of the nitro-

intermediate from the reaction mixture. 
The special technical feature of claim 29 is the specific range of temperature of 

the first step (nitration). 

6. Since the special technical features are neither nor corresponding, there are no 
same or corresponding special technical features shared by independent claims 1 

and 29 of the invention. Therefore the two groups of claims define two different 

inventions not linked by a single general inventive concept. The application, hence 

does not meet the requirements of unity of invention as defined in rules 13.1, 13.2 

POT. 
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Re Item V. 
Reasoned statement with regard to novelty, Inventive step or Industrial 
applicability; citations and explanations supporting such statement 

1. The present application does not meet the criteria of Article 33(1) PCI, because 
the subject matter of claims 32 to 40 is not new in the sense of Article 33(2) POT. 

The compounds disclosed in this application are already known (see Dl), 
therefore the subject-matter of claims 32 and 34 is not new in the sense of Article 
33(2) PCT. 

Moreover the use of the compounds disclosed in this application in a composition 
is also not new in the sense of that these compounds wore already known (see Dl 
and D2), therefore the subject matter of claims 35-40 is not new in the sense of 
Article 33(2) PCI, 

2. Document Dl is regarded as being the closest prior art to the subject-matter of 
claim I (see above). 

The subject-matter of claim 1 differs from Dl in that the nitro-intermediate is not 
isolated from the reaction mixture and direct involving in the reductive step 

The subject-matter of claim 1 is therefore new (Article 33(2) PCT). 

The problem to be solved by this application is to find a process which produce 
the minocycline derivates in a purer form and more specially contaminated with a 
less amount of the 04-epimer. 
According to comparatives examples I and 2 using the method described in Dl 
(see pages 44-56 of this application), the isolated aminominocycline derivate (4) is 
contaminated with 1.75% to 3800% of the C4-epimer. According to example I 
using the method claimed in this application (see page 50 of this application), the 
isolated aminominocycline denivate (4) is contaminated with 09% of the C4-
spinner. 
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D2 discloses the purification of compounds of formula 1 contaminated with the 
C4-epimer and oxidative degradation by-products by performing an extraction on 
the crude compound. The purity of the final compounds obtained by this method is 
92 to 96.5%. There is no indication in D2 to modify to process of the synthesis of 
compounds of formula 1 in order to get them in a purer form (column 2 line 57 to 
column 3 lines 35). 

None of the documents cited in the search report show or suggest that the non 
isolation of the nitro -derivatives would allow to higher the purity of the 9-
aminominooyclines. Therefore the subject matter of claim 1 appears to be novel 
and inventive. 

Claims 2-26 are dependent on claim .1 and as such also meet the requirements of 
the PCT with respect to novelty and inventive step. 

3. Further remarks 

3.1 Claims I, 24 and 26 are not supported by the description as required by Article 6 
PCT, as their scope is broader than justified by the description and drawings. The 
reasons therefor are the following: 
Claims 1, 24 and 26 claim the formation of an intermediate resulting of reaction of 
a nitrating agent with a compound of formula 2. According to the description of the 
complete reaction scheme described in this application, the only intermediate 
formed seems to be the 9-nitroniinocyoline derivate (compound 3). Therefore the 

� term intermediate using in claims 1, 24 and 26 without causing the nature of 
this intermediate, renders the scope of the claims broader than justified by the de-
scription. 

3,2 Claim 6 refers to the concentration of the nitric acid but fails to define if it is the 
concentration of the nitric acid solution used for the reaction or the concentration 
in the reaction mixture. Therefore claim 6 is not clear and does not meet the 
requirement of Article 6 PCT, 

3.3 Claims 18 and 19 do not meet the requirements of Article 6 PCT in that the matter 
for which protection is sought is not clearly defined. The claims attempt to define 
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the subject matterin terms of the result to be achirnmd, which merely amounts to 
a statement of the underlying problem, without providing the technical features 
necessary for achieving this result. 

3.4 Claim 26 does not meet the requirement of Article 6 PCT in that claim 26 
comprises all the features of claim 1 (slurry is defined as being the reaction 
mixture of step (a)) and is therefore not appropriately formulated as a claim 
dependent on the latter (Rule 6.4 PCT). Claims 27 and 28 are dependent on claim 
26 and also does not meet the requirements of Article 6 POT. 

3.5 Contrary to the requirements of Rule 51(a)(ii)PCT, the relevant background an 
disclosed in Dl and 02 is not mentioned in the description, nor is these 
documents identified therein. 

Re item VI 
Certain documents cited 

Certain published documents 

Bitorganic & Medicinal Chemistry Letters, 2006, 16, 400-403 
�Available online: 21 October 2005 
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TrÆnite 11 

Evento 372 
Actueciôn 430 

OficioNo. -- 1101 
COnG resultado del examen do forma, realizado con furdarnento Be el articuln Be Be 

Is Decision 486 de Is Cornistóxi de la Comtnidad Ajidina articaLo 27 del tratado de 

Cooperacion an 4ateria de Patented (PCT) regla 51 his dcl Reglamento y Czrcular 

nica de la Supetintendencia dc Induatria y coniercio, Be Is colunnica que 

1. to solicitud no contiene Is copia del documento en que oonata La ceston del 

derecho a Is patente del inventor al sc1ictauts 0 a as cin4aante. (Art. 26-k) 

DeOisiófl 486. 

an camplimiento de 1° dispuesto por ci articulo 39 Be La Decision 486 Se le 

req!liere card gue dentro del tenino Be dos meses siguientes a 13 fecha de 

notificacion del precente oticio, complete los reqiiisitos anteriormente enunoiados. 

En case Be no dat cumplimiento ad presente requerimiento, Is solicitud Be 

conaiderara abandonaa 
y 

perder& Cu prelacion. 

Notifiquese el preaenteci4 conforme a 10 dispuesto 
en al numeral 5.2, LiteraL 

e) del capitulo quinto el tit lo prinero 
Be
 La Circular Unica NO.10 de 3001. 
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