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Nombre: SCHERINO CORPORATION 
SØLICITANTE IDENTIFICACION 

(71) DirecciOn: 2000 Galloping 14i11 Road, Kenilworth, New Jersey 07033 
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Nrnbre: ver documento adjunto 

WVENTOR (E$) DlrecciOn: ver documento adjunto 
(72) 

Nacionalidad a Domicillo: ver docuntnto adjunto 

Solicitud Intemaciortat No ?CT/USOt/10869 Fecha Abrj1 31 OflI - 

PublicaclOn Intemacional No. WO 01/77113 - Fecha Octubre 18, 2001 

TfthIo (54) tHTBLDORES MACROCICLICOS DE LANS3-SERJNA PROTEASA, DEL VIRUS DE LA HEPATITIS C, QUTE - 

COMPRENDE?4 PARTES P2 N-CICLICAS. 



ANEXOS 

1JComprobante do pao do to toss de presentaciOn do to solicitud Ii 000 4 

I I Documento quo acredita Is existenci3 y representaciOn legal cuendo of solicitante sea persona juridica 

[x I Poderes, Si fuere of 

I 1 Documento do cesiOn del inventor at solioltante o a su causante 

I 1 Declaraciones 

I )çj Copia do to solicitud internacional. (Resumen, deacripciOn, reivindloectones, dibujos) 

I 1 Tradücción do to solicitud intemaclorial at casteltano. (Resumei,, descripción, reMndicaciones, dibujos) 

I X] Copia del examen pretiminar intornacionat efectuado por to Autoddad Intemacional do Examen prelirninØr (IPEA) 

I I Traducción del examen preliminar Internaclonat afectuado por Is IPEA 

E ] Do sore! caso, copia del contrato do acceso 

Ii ] De ser of caso, documento quo acredite to licencia a autOrlzaciOn do usa de conocimientos tradicionales do las comunidades 
Indigonas 

1
 

De set at caso, certificado do depôsito del material biolôgico 

I JArta final l2xl2 

I
 

Do ser of case, informaclôn Sabre otras solicitudes do patente 0 tItUlo8 obtenidos an el extranjero par el mismo titular o su 
__ causante, relaclonadas parcial a totalmente con to invenclón de esta solicitud  ___ 

II Do ser of COSO, modificaciones efectuadas a to solicitud 

X Otros: Documento do Prioridad US No. 60/194,607 con su respectiva traducción, Bsqueda Internacional 

FIGURA CARATERISTICA 

U 
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Case No.. INOI 154K 

Attachment ’A" 

Chen, Kevin X., citizen of the United States of America, residing at 44 Gill Lane, Apt lID, Iselin, 
New Jersey 08830, U.S.A. 

Arasappan, Ashok, citizen of India, residing at 18 Larsen Court, Bridgewater, New Jersey 
08807, U.S.A. 

Venkatraman, Srikanth, citizen of India, residing 35 Roanoke Street, Woodbridge, New Jersey 
07095, U.S.A. 

Parekh, Tejal N., citizen of India, residing at 39 Pikeview Lane, Woodbridge, New Jersey 
07095, U.S.A. 

Gu, Haining, citizen of the Peoples Republic of China, residing at 568/70/303 Jiang Chuan 
Load, Minhang, Shanghai 200240, Peoples Republic of China 

Njoroge, F George, citizen of Kenya, residing at 2597 Juliat Place, Union, New Jersey 07083, 
U.S.A. 

GiriJavallabhan, Viyyoor M., citizen of the United States of America, residing at 10 Maplewood 
Drive, Parsippany, New Jersey 07054, U.S.A. 

Ganguly, Ashit, citizen of the United States of America, residing at 96 Cooper Avenue, Upper 
Montclair, New Jersey 07043, U.S.A. 

Saksena, Anil, citizen of the United States of America, residing at 53 Beverly Road, Upper 
Montclair, New Jersey 07043, U.S.A. 

Jao, Edwin, citizen of the United States of America, residing at 20 Crosswood Way, Warren, 
New Jersey 07059, U.S.A. 

Yao, Nanhua H., citizen of the United States of America, residing at 12 Santa Luzia Aisle, 
Irvine, California 92606, U.S.A. 

Prongay, Andrew, J., citizen of the United States of 
Americas residing at 104 Willow Grove 

Road, Stewartsville, New Jersey 08886, U.S.A. 

Madison, Vincent S., citizen of the United States of America, residing at 12 Ronarm Drive, 
Mountain Lakes, New Jersey 07046, U.S.A. 

Vibulbhan, Bancha, citizen of Thailand, residing at 201 North 24th Street, Kenilworth, New 
Jersey 07033, U.S.A. 
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Taducci6n Oficia3. No. 02-899 

Etectuada el dia 20 do agosto. de 2ç02, do un documento 
escrito en InglØs, al cual Para su identificación se le 
estarnpa el sello do Maria del Eilar I1esias, Traductora 

e 

Interprets Oficial por Resolución No, 8.9 del 15 do abril do 
1971 expedida por el Ministerio do Jusicia do la Repüblica 
do Colombia. 

TraducciOn do las autEnticaciones notar,ales y subsiguientes 

correspondientes a un Poder otorgado por 8CHERXNG CORPORATION 

a CARLOS REINALEO OLART Y/O ALVARO CORRA ORDOEZ, documento 

Øste quo viene on espaiol y so oxplica p  si solo. 

La firma y cargo do Edward H. Mazr como Funcionario 

Autorizado do la compaia arriba cltada fueron debidamente 

certificados por el Notario P6blico Normal Gallina del Estado 

do Nueva Jersey, segünconsta en la Cerificación Notarial, 

que tambiØn viene on espafol y quo tue firmada por dicho 

Notario eJ. 2 do agosto do 2002, quiert tuvo a la vista la 

Escritura de Constitución do is Compaia re ada el 4 de 

abril do 1996 y el Cetifidado do Constituc actualizado al 

16 do junio de 1997, 

jk 

p�’ � ’ - .... 

JtDrCT4 E 
*flgp1E flCiAL 
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.POSTLP 

(Convenci6n de La Haya del 5 de octubro de 1961) 

1. Pals: Estados Unidos de America 

El presente docurnento püblico 

2. Fue firmado por Norma Gallina 

3, Que actuô en su calidad de Notario ?Cjblico del Estado de 

Nueva Jersey. 

4. Lieva el sello del rnencionado Notaric PUblico 

Se certificô 

5. En Trenton, Nueva Jersey 6. El 9 de agosto de 2002 

7. Por parte de John E McCormac, CPA, Tesorero de Nueva 

Jersey. 
1-1 

8. Bajo el NUmero A156329. 

9. Sello del Estado de Nueva Jersey 

10. Firmado por John E McCormac 

Es traducción fiel y compieta efectuada por 

4’a 
.C.411339.183 de Bogot 

ç: 
- ri- CON EL 

:4 

- COh 

CU Mh06 ’hr 

C. ( 4 1,3i�: d 

ntrprCte 0fl O. 

15 de AbrU de 1911 dc’, 3 dc Ju.th:’ 

2 



APOSTILLE 

(CONVENTION DE LA HAYE DU 5 OCTOBRE 1961) 

1. COUNTRY: UNITED STATES OF AMERICA 

2. THIS PUBLIC DOCUMENT HAS BEEN SIGNED BY: 
NORMA GALLINA 

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

4. BEARS THE SEAL/STAMP OF: 
NORMA GALLINA, NOTARY 

CERTIFIED 

5. AT TRENTON, NEW JERSEY 

6. THE 9TH DAY OF AUGUST 2002 

7. BY: John E McCormac, CPA, NEW JERSEY TREASURER 

8. NO, A156329 

9. SEAL/STAMI 

-I-
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EQWER OATTORNEY 

The undersigned. 

SCBERING CORPORATION 

located in 
2000 (3alioprng HiU Road 
Keniiworth, New Jersey 07033 
United States of America 

declares that It hereby grants to 

CARLOS REINALDO OLARTE AND/OR 

ALVARO CORREA ORDOREZ 

a full and sufficient power of attorney to apply to the 
proper national officers and authorities for the issue of: 

Patents of Invention. Patents for Utility Models. 
Industrial Design Registrations, mergers, changes of 
name, assignments. tiling and prosecution of 
opposItions, thanges of address. 

to which end it empowers them to take all steps 
necessary before said euthariti.s 

for the objects stated. 
to file petitions; prepare descriptions, make protests, 
declarations. appeals and objections. pay Imposts. 
apply for certifications, receive documents and 
securities, abandon 

applications and collect refunds. 
To the said mandatorles sufficient power Is granted 
hereby to receive notifications for and on behalf of the 
Company, to confor powers on those who are to 
represent the company judicially and extrajudicially, to 
answer In coutt In the matter of all claims and demands 
that may be presented In connection with the patents, 
and to do everything That may be required, before 
administrative or Judicial officers of any class giving 
them likewise power to substitute these presents and 
revoke such substitutions If necessary. 

Done and subscnDod In 
Kenilworth, New Jersey, USA 

On the 2nd day of August 

2002 

C(g  dwardzer 
Duly Au borized Officer 

La abajo fimiada. 

SCBR1JG CORPORATION 

domiclilada an 
2000 CI1opbig HTh Road 
(iiJworth, New Jersey 07033 
Eatados Unidos de America 

declare por of presents otorgar a 

CARLOS REINALDO OLAXTE WO 

ALVARO CORREA ORPOFEZ 

poder especial amplia y bastante pare recaber do lee 
oticinas y autoridades naclonalea quo corresponden, is 
obtor,ció do: 
Patentee tie InvonciOn. Patentee tie Model* do titffldad. 
Registro tie Diseflos Indusbialos, tuslones, cambios de 
nombre, ceslonos, prosent.aciOr, y trrnfte de 
opuslclane, camblos do dlrecci6n. 

a cuyo ofocto foe faculta pare dar ants dichas 
autoddados, toifos foe pesos neceseilus at objeto 
Indicado. clever solicitudes, formula’ descripolanes 
proteetas, deciaraciones, epeteclones y reclamos, oblr 
Impuestos, soilcitar testlmanlós, recibir documentos y 
valOros, dosistfr y percibir. Se concede a Jos 
expreesdos mendatarfos podor bastanto pare reclblr 
notiicacloriae a nombre tie la comparifa, ob,rgnr 
poderes a quienas veyan a rapresent.ar a is compefifa 
Judicial y extrajudlclalmento, responder on juIclo a lodes 
lea

 
red amaclones o demandas quo par motivo do las 

patolt se prosentnren y hacer cuanto fuere 

F
aij6, ante lag ai.rtorldades adminlsbativas o 

e tie cusiquier orden, d5ndoies asimlamo 
d pare sustltuir of presents y en easo necesarlo 
r dichas Sustitucione5. 

r __ir&. :� 

adp an 

u" 

\�--

Afos 
d1s del moe de 
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B000, D.C. COLOMBIA 
itZPHoN (57-1) 34 0O 
rACc3IMIL.E (57- 1) 37e-22 

Nrr $eO,008.$40-3 
orrlłE. AQOA@A,flNcoM 

W.0AKP41cOp4 

N01ARAL 
c IJCM1IION qERTircAQN NOTARIA&, 

On this �_ - ....2n4 day of August Alas - digs 401 rnoq do  

2002, the under01gned Notary de 2002, 01 8u*OttO Notaflo 

CERYIPIES DA FE 

Edward U. Mazer 1. ova  

on do1111Ied in MLburj, tw. Jersey iii*YOi Y ds,nkfl1d0 on _. 

United States of America . S 

set his hand on the fofeo1ng document. suscilbiô do so puflo y loVa of document* que Sntecede. 

2. That the prntar Is to ma personality khow and that he/she has 2. Qua con000 at otonte y quo We time eapeddOd legal iaai capacsty 10 execute the instnarnent. paro 

01 otofamIsflb. ,ł) 

3. That the qmntor has executed the t*ig document as 3. Quo 01 CtOhto he SiJscrIlO Of re, do4ento en so 

pay .Authorized Office! .. of the judicial person do to persona jurldloo 4. That She Judicial person 4. QUO to POVOOW fu 21 SCRERING CORPORATIONno Its  S , I ’°’° ofte " 2000 Galloping

 Hill Road, � con sOde on � � euilworth, New Jersey 07033, USA - is duly oganized, hos present togal exiatcrjca end that the purpnaae for astA iojatm oneI1tuIdo ciu Vane oxistencla te*t actual y aue 

which the power of attormay Is praniad are within the scope of Its oorpomle of sclo pot oaf podor eti oornorendido entre 
purposes.�  foe quo conat)tuyen so objoto so I. 

5. That the grordw has in fact the mfertoa to authority and that his/her 5. Quo of otorante tone ofecihsrnont* to opresentaoiOn qe representatIon 15 logo!..� ostenta, y quo Osta Os togitima. S S. That I have bOed CO flcaHorrn 3, 4 and 5 PtK" On Urn 1otIo’Mn authertlC 0 Qua he Iosado tao clorlific,90onos 3, 4 y 5 anteriores en los dovlrnants far such PU’CSO exhitoted to me and "Idt I rr,eitbn 1flcaf?y. SIctuiOnlO drX3;,fjqnjQS put4ntleos .uo al ofoeto so me exhibiorom y 0lw9 their dal arid their 0eigim & otpocificamown CCfl expreN41tv tiC sua todins y dU su nlen nencth: \� Certificate of Incorporation, as amended, dated � � S � April. 4,J996 1,..  
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER TIM PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
z. 

43 international Publicatinu Date (10) International Publication Number 
18 October 2001 (18,10.2001) PCT WO 01/77113 AL. 

(51) international Patent Classiflcatwn1 COlD 498/00 Montclan’, NJ 07043 (US) JAO, Edwin- 20 Crosswood 
Way, Warren, NJ 07059 (US). YAO, Nanbua, H.; 12 

(21) International Application Number PCT/US0I/10869 Santa Luzia Aisle, Irvine, CA 92606 (US). PRONGAY, 
Andrew, J; 104 Willow Grove Road, Stewattaville, NJ 

(22) international Filing Date: 3Apail 2001 (03.042001) 
08886 (US). MADISON, Vincent, S.; 12 Rnnarrn Drive, 
Mountain Likes, X3,07046 (US). VIBULBHAN, Rancho; 
201 Notib 24th Street, Kenilworth, NJ 07033 (US), 

(2$) FIling Language: English 

($1) Designated States (naffirna: AE, AG, AMAX, AU, 
(26) Publication Language: Ungbsh AZ, DA, BE, BO, BR, BY, BZ, CA, Cli, , 

CZ,P13. DK, PM; PZ. BE, ES, El, GB, GD, 0, ID, 

(30) Priority Data: IL, IN, IS, JP, KG, KR, KZ, LC, LK, 11, IT, LU, LV, MA, 
60/194,607 5 April 2000(05 04i000) US MD, MG, UK, MN, MX MZ NO, NZ, Pt, PT, RO, RU, 

SE, SO, SI, 8K, St, Ti, TM, TE., TI’, fl, UA, UZ, VN, 

(11) Applicant: SCHERII4G CORPORATION [US/U51; 
2000 Galloping 11111 Road, JCenilworth, Ni 07003-0530 
(US). (84) Designated States (regional): ARIPO patent (Off, GM, 

KB, LS, MW, MX, SD, SL, SZ, TZ, UG, ZW), Eurasian 

(72) Inventors: CHEN, Kevin, N.; 44 Gill Lane, Apt. 1D , . .-- , 
BY, , M MD, RU,TJ, TM), European patent (AM, AZKG 

patent ’AT BE CH,C? PB DK ES El PR GB on lB 
r ’, ’ ’ ’ , ,� ’ 

’1 
- ,_,. Iselin, NJ 08830 (US). ARASAPPAN, ASnO,, 18 Lamn IT LU MC NL P1’ SE TR) OAPI patent (BE Bi CE 

Court, Bridgewater, Ni 08801 (US). VENKATEA- d CM GA ON OW ML, MR NE SN TI) TO) COX
MAN, Snkautb, 35 Roanoke Street, Woodbndge, NJ

 

07095 (US) PAREKH, Tejal, N, 39 Pikevcw Lane 
Pubbsbe& Woodbridge, NJ 07095 (US) Gil, Ilahnug, 58f70I303 

Jiang Chuan Load, Minhang, 200240 Shanghai (CN). - without inlemahonal search report arid to he republished 

NJOROGE, F., George, 297 Jubat Place, ’Union, NJ upon receipt of that report 
07083 (US). GIRUAVALLARHAN, Viyyoor, M.’,I 10 
Maplewood Drive, Parsippany, N107054 (US). (MN- Fbr two-letter codas and other albreviaEionr, refer to the "Ould-

- GULY, Ashit; 96 Cooper Avenue, Upper Montclair, NJ 
07043 SAKSENA, Anil; 53 Beverly Road, Upper 

once Notes on Codes anddbbreviations" appearing at the begin-
PCT Gazette (US) ning qfeach regular brsue of the 0 � Too -,,-t (54) Title MACROCYCLIC NS3.SERINE PROI’EASE INHIBiTORS OF HE?AflTLS C VIRUS COMPRISING N-CYCLIC P2 YOM MOIETIES . . . ' ' (57) 

Abstract: The present invention discloses novel rrtacrocyclic compounds which have 1KV protease inhibitory activity as well as methods for preparing such compounds. In another embodiment, the invention discloses pharmaceutical compositions comprising - such macmeycles as well as methods of using than to treat disorders associated with the 

HC  
protease. 



WO 01/17113 PCT/USOI/10869 

MacrocycUc NS3$er1ne Protease Ihibitgrs of Hepatftis 

C Virus Comprising N-QycIIc P2 Moieties 

FIELD OF INVENTION 

The present invention relates to novel hepatitis C virus ("HCVJ protease 

inhibitors, pharmaceutical compositions containing one or more such inhibitors, 

methods of preparing such inhibitors and methods of using such inhibitors to treat 

hepatitis .0 and related disorders. This invention specifically discloses novel 

5 mabrocyclic compounds as Inhibitors of the HCV NS3/N54a serine protease. 

Backgroqpd of the biventin 

. Hepatitis �C virus (HCV) is a (+)-sense single-stranded RNA virus that has 

been implicated as the major causative agent in non-A, non-B hepatitis (NANBH), 

10 particularly in blood-associated NANBH (BB-NANBH)(see, lntmationaI Patent 

Application Publication No. WO 89/04669 and European Patent Application 

Publication No. EP 381 216). NANBH is to be distinguished from other types of 

viral-induced liver disease, such as hepatitis A virus (HAy), hepatitis B virus 

(HBV), delta hepatitis virus (HDV), cytomegalovirus (CMV) and Epstein-Barr virus 

15 (EBV), as well as from other forms of liver disease such as alcoholism and 

primary biliar cirrhosis. 

Recently, an HCV protease necessary for polypeptide processing and viral 

replication has been Identified, cloned and expressed, (see, eg U.S. Patent No 

5,712,145). This approximately 3000 amino acid polyprotein contains, from the 

20 amino terminus to the carboxy terminus, a nucleocapsid protein (C), envelope 

proteins (El and E2) and several non-structural proteins (NS1, 2, 3, 4a, 5a and 

5b. N53 is an approximately 68 kda protein, encoded by approximately 1893 

nucleotides of the HCV genome, and has two distinct domains: (a) a serine 

protease domain consisting of approximately 200 of the N-terminal amino acids; 

25 and (b) an RNA-dependent ATPase domain at the C-terminus of the protein. The 

NS3 protease is considered a member of the chymotrypsin family because of 

similarities in protein sequence, overall three-dimensional structure and 
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(MBip) (Dimasi et. aL (1997) I MM, 7,1,1461 -7469); CVE2 (a "camelized" 

variable domain, antibody fragment) (Martin Jij.(1997) rçtei Eng jQ:607-644), 

and al -antichyr’ otrypsin (ACT)(EIZQUkI et aL (1991) J..Hpt 2Z42-28 A 

� ribozyme designed to selectively destroy hepatitis C virus RNA has recently been 

S disclosed see, jôWQrld Today 91 l: 4 (November 10, 1998)). 

Reference is.also made to the PCT Publications, No, WO 98/17679, 

� published April $0, 1998 (Vertex Pharmaceuticals Incorporated); WO 98/22496, 

published May 28, 1998 (F. Hoffmann-La Roche AG); and WO 99/077342 

published February 18, 1999 (Boehringłr,  Ingeiheim Canada Ltd.). 

10 HGV has been implicated. In cirrhosis of the liver and in induction of 

hepatocellular carcinoma The prognosis for patients suffering from HCV infection 

.Is 
� 

currently poor.. I4CV infection is more difficult to treat than other forms of 

- hepatitis due to the Iack.of Immunity or remission associated with HCV infection. 

Current data indicates a 1916  than 50% survival rate at four years post cirrhosis 

� . 15 diagnosis. Patients diagnosed with localized reSectabie hepatoceliular carcinoma 

have a five-year survival rats of 10400%, whereSs those with localized 

unresectable hepatoceflular carcinoma have a five-year survival rate of less than 

Reference lsAlso made to WO 00/09558 Assignee: Boehringeringelheim 

20 Limited; Published February 24 2000) which discloses peptide derivatives of the 

formula:  
4 .5 

4 
4 

� 

4.5 

4 - ’-9------- 
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Reference is also made to WO 00/09543 (Assignee: Boehringer Ingeiheim 

Limited; Published February 24,2000) which discloses peptide derivatives of tW 

formula: 

5 where the various elements are defined therein. An illustrative compound of that 

series is: 

’p 

Hsc CHs ,j 

H3C>4 0 
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15 

20 

25 

In its principal embodiment, the present invention provides a macrocyclic 

compound of Formula]* S 

x.S 

fqmluta 

wherein: 

X and V are independently selected from the moieties: alkyl, alkyl-aryl, 

heteroalkyl, hetoroaryl, aryl-heteroaryl, alkyl-heteroamy, cycloalkyl, alkyl ether, 

alkyl-aryt ether, aryl ether, alkyl arnino, aryl amino, alkyl-aryl amino, alkyl sulfide, 

alkyl-aryl sulfide, aryl sulfide, alkyl sufone, alkyl-aryl sulfone, aryl sulfone, alkyl-

alkyl sulfoxide, alkyl-aryl sulfoxide, alkyl amide, alkyl-aryl amide, aryl amide, alkyl 

sulfonamide, alkyl-aryl sulfonamide, aryl sulfonamide, alkyl urea, alkyl-aryl urea, 

aryl urea, alkyl carbamate, alkyl-aryl.carbÆmate, aryl carbamate, alkyr-hydrazide, 

alkyl-aryl hydrazide, alkyl hydroxamide, alkyl-aryl hydroxamide alkyl sulfonyl, aryl 

suttonyt, heteroalkyl sulfonyl, heteroaryl sulfonyt, alkyl carbonyl, aryl carbonyl, 

heteroalkyl carbonyl, heteróasy( carbonyl, aikoxycarbonyl, aryloxycarbonyl, 

heteroaryloxycarbonyl, alkylamlnooarbonyl, erylaminocÆrbonyi, 

heteroarylamlnocarbonyl or a combination thereof, with the proviso that X and V 

may optionally be additionally substituted with moieties selected from the group 

consisting of aromatic, aikyl, alkyl-aryl, heteroalkyl, aryl-heteroari, alkyl-

heteroaryl, cycloalkyl, alkyl ether, lkyI-aryl ether, alkyl sulfide, alkyl-aryl sulfide, 

alkyl. suitone, alkyl-aryl sulfone, alkyl amide, alky-aryl amide, alkyl sulfonamide,, 

� alkyl am� ines,l-aryl avnines, alkyl-aryl sulfonamide, alkyl urea, alkyl-aryl urea, 

alkyl carbamate and alkyl-aryl carbamate; 
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M is present with L being absent, then M Is directly and 

independently linked to E, and J is directly and independently ftntłd. 

to E-, 

M may be present or absent, and when M is present, M is 0, NR, 6, S0, 

5 (CH), (CHR) (CHR-CHR’), or (CRR’); 

pisa number ’from Oto6;and 

R, R’, R, R3 and P4 are independently Selected from the group consisting 

of H; CiC10 alkyl; c2-010 alkenyl; C3-C8 cycloalkyl; C3-C8 heterocycloalkyt, 

alkoxy, aryloxy, alkylthio, arylthio, amino, amido, ester, carboxylic acid, 

10 carbamate, urea, ketone, aldehyde, cyano, nitro; oxygen, nitrogen, sulfur, or 

4. phosphorus atoms with said oxygen, nitrogen, sulfur, or phosphorus atoms 

numbering zero to six; 

(cycloalkyl)alkyl and (heterocycloalkyl)alkyl, wherein said cycloalkyl is made of 

three to eight carbon atoms, and zero to six oxygen, nitrogen, sulfur, or 

15 phosphorus atoms, and said alkyl is of one to six carbon atoms; aryl; heteroaryl; 

alkyl-aryl; and alkyl-heteroaryl; 

with said alkyl, heteroalkyl, alkenyl, heteroalkenyl, aryl, heteroaryl, cycloalkyl and 

heterocycloalkyl moieties maybe optionally ’substituted, with said term 

"substituted" referring to optional and suitable substitution with one or more 

20 moieties selected from the group consisting of alkyl, alkenyl, alkynyl, aryl, aralkyl, 

cycloalkyl, heterocyclic, halogen, hydroxy, thio, alkoxy, aryloxy, alkylthlo, arylthio, 

amino, amido, ester, carboxylic acid, carbamate, urea, ketone, aldehyde, cyano, 

. nitro, sulfonamide, sulfoxide, sulfone, sulfonyl urea, hydrazide, and hydroxamate. 

Unless defined otherwise, all technical and scientific terms used herein 

25 have the same meaning as Is commonly understood by one of skill In the art to 

which this invention belongs. Thus, for example, the term alkyl (including the alkyl 

portions of alkoxy) refers to a monovalent group derived from a straight or 

branched chain saturated hydrocarbon by the removal of a single atom having 

from 1 to 8 carbon atoms, preferably from 1 to 8; 

30 aryl - represents a carbocycllc group having from $ to 14 carbon atoms 

and having at least one benzenold ring, with all available Substitutable aromatic 
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The invention also provides methods for prepaæng compounds of Formula 

I, as well as methods for treating diseases such as, for example, HCV and related.-.. 

disorders. The methods for treating comprise administering to a patient suffering 

from said disease or diseases a therapeutically effective amount of a compound 

5 of Formula I, or pharmaceutical compositions comprising a compound of Formula 

Also disclosed is the use of a compound of Formula I for the manufacture 

of a medicament for treating HCV and related disorders. 

10 Detai1.c1 Description of Pretered Embodlments 

In one embodiment, the present invention discloses compounds of 

Formula I as inhibitors of HCV protease, especially the HCV"NS3/N84a serine 

15 

protease. Among the compounds encompassed by Formula I, preferred 

compounds are those which have the Formula H: 

Formula II 

1 

or a pharmaceutically acceptable derivative thereof, where the various definitions 

are given above. Some of the preferred embodiments include, but are not limited 

20 to, the following definitions of the various functionailties in the above-noted 

general formulas I and II. Thus, for example, R2 in formula I may be selected from 

the following moieties: 
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a b 

The structure a may be selected from the following non-limiting types of 

structures: 

5 Other additional preferred embodiments are, for example, where the moiety: 
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In other preferred embodiments, R3 in formula I is selected from the following 

structures: 

(LyL 

H k 
a Vn -- 0-4 

COCH3 

n=O-2 
COR31

31 COR R32 R33 
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Several additional and further refinements of the above-noted various  

definitions for the compounds represented by Formula I are noted in the Claims 
section of this application. They are also represented by the various compounds 

listed in the specification and claims. Such refinements, definitions and limitations 
5 are to be considered as representing the entire Invention of this application. 

Representative compounds of the invention which exhibit excellent HCV 
� protease inhibitory activity are listed below along with their activity (ranges of K, 

values in nanomolar, nM). The Example numbers refer to the numbers for the 
various structures in the EXAMPLES section found in the later parts of this 

10 application. 

0 Table 1: HCV protease continuous assay results 

Example Number Ki* (nM) 
IA a 

is b 
2 b 

_3 b 
4A a 
4B b 

.5 b 
6 b 

7A a 
7B b 
8 a 
9 b 

IOA a 
lOB b 
11 a 

12A a 
- 12B b 

13A a 
138 b 
14 b 
15 .. b 
16 -b 
17 b 
18 b 
19 b 
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65 b 
GA a - 
668 b 
67A a 
678 b 
88 . b 
69A a 
69B b 
70A a 
708 b 
71 b 
72 �b 
73. a. 
74A a 
748 - b 
iSA a 
768 b 
76 �b 

a 
78 . a 

.79 a 
80 b 
81 . a 
82 a 
83 b 
84 a - 
.5 . a 
88 a 
87 a_ 
88 a 
.89 a 
90 a 
91 a 
92 b 
93 a 
94 

a95 b
 

96 a 
97 a 
98 b 
99. a 
100 a 
101 .b 
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U 

IOA 

N. 
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I 13A 

I 13B 

1-9 
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27 

(3 
206 

5 
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26A 

26B 

27A 

27B 
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33 

113 

CH3 
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37 

53A 

539 

0 

H 
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64 
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74A 

740 

75A 
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p 

79 

80 

81 

82 

* 

14w. ’’.4. 
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Rh 
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Depending upon the structure, the compounds of the invention may form 

pharmaceutically acceptable salts with organic or inorganic acids, or organicor 

Inorganic bases. Examples of suitable acids for such salt formation are 

hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, 

fumaric, succinic, ascorbic, maleic, methanesulfonic and other mineral and 

carboxylic acids well known to those skilled in the art. For formation of salts with 

bases, suitable bases are, for example, NaOH, KO1-I, NH40H, 

tetraalkylammonium hydroxide, and the like. 

In another embodiment, this invention provides pharmaceutical 

compositions comprising the above-described inventive macrocycles as an active 

ingredient. The pharmaceutical compositions generally additionally comprise a 

pharmaceutically acceptable carrier diluent, excipient or carrier (collectively’ 

referred to herein as carrier, materials). Because of their HCV inhibitory actMty, 

such pharmaceutical compositions possess utility in treating hepatitis C and 

related disorders. 

In yet another embodiment, the present invention discloses methods for-

preparing pharmaceutical compositions comprising the inventive inaerocycle 

compounds as an active ingredient. In the pharmaceutical compositions and 

methods of the present invention, the active ingredients will typically be 

administered in admixture with suitable carrier materials suitably selected with 

respect to the intended form of administration, i.e. oral tablets, capsules either 

solid-filled, semi-solid filled or liquid filled), powders for constitution, oral gels, 

elixirs, dispersible granules, syrups, suspensions, and the like, and consistent 
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Aerosol preparations suitable for inhalation may include solutions and 
solids in powder form, which may be in combination with a pharmaceutically 
acceptable carrier such as inert compressed gas, e.g. nitrogen. 

For preparing suppositories, a low melting wax such as a mixture of fatty 

5 acid glycerides such as cocoa butter is first melted, and the active Ingredient is 
dispersed homogeneously therein by stirring or similar mixing. The molten 

homogeneous mixture is then poured into convenient sized molds, allowed to cool 

and thereby solidify. 

Also included are solid form preparations which are intended to be 

10 converted, shortly before use, to liquid form preparations for either oral or 

parenteral administration. Such liquid forms include solutions, suspensions and 
emulsions. 

The compounds of the invention may also be deliverable transdermally. 

The transdermal compositions may take the form of creams, lotions, aerosols 

15 and/or emulsions and can be included in a transderrnal patch of the matrix or 

reservoir type as are conventional in the art for this purpose. 

Preferably the compound is administered orally. 

Preferably,, the pharmaceutical preparation is In a unit dosage form. In 

such form, the preparation is subdivided into suitably sized unit doses containing 

20 appropriate quantities of the active components, e.g., an effective ambunt to 

achieve the desired purpose. 

The quantity of the inventive active composition in a unit dose of 
preparation may be generally varied or adjusted from about 1.0 milligram to about 

1,000 milligrams, preferably from about 1.0 to about 950 milligrams, more 

25 preferably from about 1.0 to about 500 milligrams, and typically from about 1 to 

about 250 milligrams, according to the particular application. The actual dosage 

employed may be varied depending upon the patients age, sex, weight and 

severity of the condition being treated. Such techniques are well known to those 

skilled in the art. 

30 Generally, the human oral dosage form containing the active ingredients 

can be administered I or 2 times per day. The amount and frequency of the 
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carboxymethytceliulose; microcrystafline celluloses and cross-linked 

microcrystalline cefluloses such as sodium croscarmellose; alginates such as 

alginic acid and sodium alginate; clays such as bentonites; and effervescent S 

mixtures. The amount of disintegrant in the composition can range from about 2 

5 to about 15% by weight of the composition, more preferably from about 4 to about 
10% by weight. 

Binder 
- refers to substances that bind or glue" powders together and 

make them cohesive by forming granules, thus serving as the "adhesive" in the 

formulation. Binders add cohesive strength already available in the diluent or 

10 bulking agent. Suitable binders include sugars such as sucrose; starches derived 
from wheat, corn rice and potato; natural gums such as acacia, gelatin and 
tragacanth; derivatives of seaweed such as alginic acid, sodium alginate and 
ammonium calcium alginate; cellulosic materials such as methylceHulose and 

sodium carboxymethylcellulose and hydroxypropylmethylcellulose; 

15 polyvinylpyrrolidone; and inorganics such as magnesium aluminum silicate. The 
amount of binder in the composition can rangefrom about 2 to about 20% by 
weight of the composition, more preferably from about 3 to about 10% by weight, 
even more preferably from about 3 to about 6% by weight. 

Lubricant - refers to a substance added to the dosage form to enable the 
20 tablet, granules, etc. after it has been compressed, to release from the mold or 

die by reducing friction or wear. Suitable lubricants include metallic stearates such 
as magnesium stearate, calcium stearate or potassium stearate; stearic acid; high 
melting point waxes; and water soluble lubricants such as sodium chloride, 
sodium benzoate, sodium acetate, sodium oleate, polyethylene glycols and d’l-

25 leucine. Lubricants are usually added at the very last step before compression, 
since they must be present on the surfaces of the granules and In between them 
and the parts of the tablet press. The amount of lubricant in the composition can 
range from about 02 to about 5% by weight of the composition, preferably from 
about 0.5 to about 2%, more preferably from about 0.3 to about 1.5% by weight. 

30 Glident - material that prevents caking and improve the flow characteristics 
of granulations, so that flow is smooth and uniform. Suitable glidents include 
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hydroxytetrahydroisoquinoline-3-carboxylic acid (110"), suitable substitution of 

any of both the natural and unnatural amino acids will result in the formation oL 

the desired macrocycles based on such substitution. 

Abbreviations which are used in the descriptions of the schemes, 

5 preparations and the examples that follow are; 

THF: Tetrahydrofuran 

DMF: N, NDimethylformamide 

EtOAc: Ethyl acetate 

AcOH: Acetic acid 

10 HOOBt: 3-Hydroxy-1 ,23-benzotriazin-4(3H)-one 

EDCI: I -(3-dimethylaminopropyl)-3-ethylcarbodlimide hydrochloride 

NMM: N-Methylmorphoftne 

ADDP: 11 ’-AzodicarbobyQdipiperidine 

DEAD: Diethylazodicarboxylate 

15 MeOH: Methanol 

EtOH: Ethanol 

Et20: Diethyl ether 

Bn: Benzyl 

Boc: tort-Butyloxycarbonyl 

20 Cbz: Benzy)oxycarbonyl 

Cp: Cylcopentyldienyl 

Ts: p-toluenesulfonyl 

Me: Methyl S 

PyBrOP: Tris(pyrolidino)bromophosphonium hexafluorophosphate 

25 DMSO: Dimethyl sulfoxide 

TFA: Trifluoroacetic acid 

HOBt: Hydroxybezotriazole 

HUnigs base: Diisoprpylethyl amine 

BOP: Benzotrizaol-1 -yloxytris(dimethylamino)phosphonlum hexafluorophosphate 

30 LDA: Lithium diisopropyl amide 

Ph3P: Triphenyl phosophine 

51 
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Scheme I 
HO 

PG1_  H PG14 OH 

la it 

PG 

XyNAN 

o A3 
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lb 
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0 

The preparation of the compound of Formula 2q, wherein R1, R2, A3, A 

5 and R are defined above, is outlined in Scheme 2. The protected 34-

dehydroproline 2a is diastereoselectively dihydroxylated to afford cis-diol 2k. The 

acetal formation between k and an aldehyde can be accomplished in the 
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Scheme 3 

HO 

PG�N 
R 

0 
aq 

65 

+ Phl---O.-? X 

I. 
Ptr, 

PGc0R 

ad 

1 

aft 

5 The preparation of the compound of Formula 4L wherein A1, R2, A3, A, 

and n are defined above, is outlined in Scheme 4. The coupling between amino 

ester _4a and a Boc-protected amino acid was realized in the presence of NMM, 

HOOBt, and EDClHC1. After removal of the Boo group from 4k the clipeptide i 

coupled to a terminal alkene carboxylic acid to give 4. The double bond was 

10 then converted to an alcohol through hydroboration. The macrocyclization of the 

phenol alcohol is accomplished under Mitsunobu conditions by using 

triphenyiphosphine and ADDP. After the resulting ester 4 is hydrolyzed to an 

acid with lithium hydroxide, the acid is coupled to an amine intermediate to afford 

M. 
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Scheme 5: 

A1 
FJOOtBu 

- 
RpOoR-6a

 R2 
fib 

:>zooR _____ 
OH 

Ad 

CbzHN><(/0A 

R R2 H 

NJ,CbZHN><AN---y 
. 

--4-

OH 0 A4 

5 The compound of formula ft is synthesized as outlined in Scheme 6 

wherein R1, H2, H’ and n are defined in Scheme I and H6 being alkyl, aryl, ester, 

carboxylic acid and carboxylamides. The compound of type 6b is synthesized 

from Sa by a Wittig olefination using Ph3PCH3I and BuLl. The compound §h is 

further aminohydroxylated to synthesize compound of the type which was 

10 reduced using Rh/C, and lI2 to afford compound of type . The compound 

was oxidized to compound of type using RuCI3 H5I06. The compound 
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The compounds of type 7d are synthesized using the arene ruthenium 

chemistry wherein the substituents A1, A2 A, A’ are defined in Scheme 1, and 

n=O to 3. The synthesis of the compound of formula Th was obtained from 

5 compound of type 7�a by an EDCJ, HOSt, HOnigs base coupling. The treatment of 
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Scheme 8 

H 13s HO14 

Pe 
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H 

k 

5 The preparation of the compound of formula 9ç1, wherein A1, A2, R3 are 

defined above, A’ is alkyl, heteroalkyl (OR", SA", NR11R"  wherein A" and A" are 

alkyl groups), halo substituent at ortho, meta, or para -position to oxygen atom; H 

Is alkyl, aryl, or alkylatyl groups; n is from zero to five; X is (CH), where m is one 

to five, oxygen atom, NY where Y is hydrogen atom, alkyl, aryl group; and LG is 

10 leaving group (e.g., Ole, Br) is outlined in Scheme 9. The protected 4-

hydroxyproline derivative j is converted to Pa via formation of id (which is 

described in Scheme 1). Removal of the benzyl ether followed by conversion to 

an appropriate leaving group and unravelling the N protecting group provided 9k. 
Conversion to the macrocycftc ester 9 was carried out by treatment with sodium 

15 carbonate/sodium iodide In refluxing acetone. Subsequent processing to the. 

desired target 9d was accomplished as outlined in Scheme 1. 
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Scheme 10 

HO (ra’N-?n 
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iQ RRO 

10d i0e 

5 The preparation of the compound of formula jig, wherein A1, H2, R3 are 

defined above, R is alkyl, aryl, or alkylaryl groups; X IS (CH)"’, (01-I2)m0, (CH2)mNY 

where m is one to five, and Y is hydrogen atom, alkyl, aryl group; A is hydrogen 

atom or appropriately positioned halogen atom; PG’ is appropriate protecting 

groups (PG’ = t-boc, cbz, etc) is outlined in Scheme 11. The prctectd 4-

10 aminoproline derivative jj.a is converted to jj._b by treatment with suitable 

benzenesulfonyl chloride and a base. Removal of protecting group and coupling 

with a protected aminoacid derivative gave jfl. This was converted to 11 ç1. using 

similar deproteotion, coupling strategy. Palladium(0) catalyzed cyclization 

afforded 11_e as a mixture of isomers which was hydrogenated to provide 
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Scheme 12 

H2q 
\N 

PGJN?yn bl. pov R 
-’ 

0 
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lie ila 

OF 

120. 

� 5 Preparation of InterMod!-aje_so. 

Intermediate A: 

Step 1:. 

IO2N ,OH 
O2N’’ 

10 

ffl6l, -N 
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concentrated in vacuo to afford crude product viii (4.86 g) as a white solid, which 

was used without further purification. 

Step 7: 

H3 yH3 

BocHN NCH HCIH2N ’CH3 

0 0 
viii ix 

5 

The N-Boc-phenylglycine dimethylamide viii (4.70 g, crude) was dissolved 

in 4 N HCI (60 rnL, 240 mmol) and the resulting solution was stirred at room 

temperature. The progress of the reaction was monitored byTLC. After 4 h, the 

� solution was concentrated in vacuo to yield a white solid which was used in the 

10 next reaction without further purification. LRMS m/z MH= 179.0. 

Step 8: 

� BocHN?.)H 
+ 

HCH2N)ç’’CH3 

OH3 0 

VI Ix 

. 
� BOCHNH
 H3 

HrL1H 

CH3 
x 

The desired compound x was prepared according to the coupling 

15 procedures described in Step 4. LRMS m/z MH= 465.1 
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The crude material was sufficiently pure for further studies. A portion of the 

product was purified by flash chromatography using 9713 dichloromethane/MeOH. 

HRMS (FAB) Calcd for C251-140N307: 494.2866 (M+H+. Found: 494.2863. 

aLen 

HCI.H 

5 
The desired product B was obtained by the procedure described for 

Intermediate A, Step 7. The crude material was used without further purification. 

interrnethate 

10 Step1 

BocHNH - BocHNCH3 

V11 xlii 

The desired compound xiil was prepared similar to the coupling 

procedures described in Sjp for intermediate A except for substituting 

methylamine for dlmethylamine. 
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Step 4: 

Fig 

5 The desired intermediate C was prepared according to the procedures 

described in Step 7 for intermediate A. LRMS mlz MH+= 351.1. It was used 

without further purification. 

Intermediate D: 

10 

BocHN 

N 

N,,,,,W,?Ph-
 - -h.. 

y 

Ph 

.. p 

The desired intermediate D was prepared from compound v according to 

the procedures described in BMi for intermediate A. It was used without further 

15 purification. 
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The desired compound xviii was-obtained by the method described for 

Intermediate A, Step 3. Sodium carbonate was used as the base instead of 

5 NaOH. The crude material xviii was carried further without purification. 

Step 3 

13 

.,. 

V 
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Intermediate F 

Step 1 

Hq, HO. 

Q--0O2H Q’CO2CH3 

XX XXI 

5 To a cold (0°C) solution of xx (20.0 g, 86.5 mmol) in benzene (300 mL 

and MeOH (50 mL) was added trimethylsilyl diazomethane (2M in hexanes, 56 

-: mL, 112 mmol) dropwise till the solution remained yellow. The reaction mixture 

was concentrated to provide 21 g of xxi (99% yield) which was pure enough to be 

� 
carried further. HAMS (FAB) Calcd for C1  H20N05: 246.1341 (M+H)+. Found: 

10 246.1347. 

tep2 

HO Ms 

GO2CH3 - :?CO2CH3 
xxi Xxii 

15 To a cold (5°C) mechanically stirred mixture of triphenylphosphine (31.97 

g, 121.9 mmol) and methanesulfonic acid (7.66 mL, 118.1 mmol) in toluene was 

� added DEAD (26.47 g, 152 mmol) slowly while maintaining the reaction 

temperature below 35°C. After the addition was complete, the reaction mixture 

was cooled to 20°C and a solution of xxi (23.71 g, 96.8 mmol) in toluene was 

20 added followed by triethylamine (5.39 mL 38.7 mmol). The mixture was heated 

to 70-75°C for 6 hrs and cooled to 5-10°C for 1 hr. All the solid material were 

filtered off and the filtrate was washed with 5% KH2PO4 solution and brine. The 

organic layer was dried (Na2804), and concentrated. Flash column 

chromatography of the residue using 95/5 dichioromethane/EtOAc provided 26 g 
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Examples 

Exa-ml2lelt Preparation of compcunds of FormuLas1A and IB; 

5 

lÀ 

18 

HQ 

la 

10 

>L HO 

To a solution of Boa-Hyp-OH (7.0 g, 30.3 mmol) and benzyl 3-bromopropyl 

ether (7.8 g, 34.0 mmol) In anhydrous DMF (400 mL) at room temperature was 

added sodium hydride (3.5 g, 60% dispersion in mineral oil, 87.5 mmol) and 

sodium iodide (0.5 g, 3.33 mmols) with stirring. The resulting suspension was 

15 vigorously stirred at room temperature overnight (18 h). The reaction was 

.51 
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idme
 

O%Je4:::?TOMe 
HCM 

To a solution of the amine ester Id (from Step IS), NBoc-

cyclohexylglycine (4.10,g, 14.9 mmcl), HOOBt (2.60 g, 15.9 mmol) and EIDCI 

(3.41 g, 17.8 mmol) in anhydrous DMF (150 mL) and CH2Cl2 at -20°C, was 

added NMM (6.50 ml, 59,1 mrnol). After being stirred at this temperature for-30 

mm, the reaction mixture was kept in a freezer overnight (18 h). It was then stirred 

An air and allowed to warm to room temperature in 1h. EtOAc (450 mL), brine 

(100 mL) and 5% H3PO4 (100 ml) were added. The separated organic solution 

was washed with 5% H3PO4 (100 mL), saturated aqueous sodium bicarbonate 

solution (2 X:166 ml), water (150 ml), and brine (150 ml), dried with magnesium 

sulfate, filtered and concentrated in vacuo. Flash chromatography (10 to 20 % 

EtOAc-CH2Cl2) afforded le (6.60 g, 84% 2 steps) as a white solid. 1H NMR (400 

MHz, d6-DMSO) 87.36-7.25 (m, 5 H), 6.87 (d, J = 8.9 Hz, 1 H), 4.46-4.40 (m, 2-

H), 4.25 t, J = 8.3 Hz, I H), 4.11 s, 1 M),.4,06-4.04 (m, I H), 4.03-3.’94 (m, I H), 

3.60 (s, 3 H), 3.50-a41 (m, 4 H),12.25-2.26(m, (m, 1 H), 1.95-1.88 (m, 1 H), 1.77- 

1.55 (rn, 9 H), 1.35 (s, 9 H), 1.19-0.90 (m, 4 H); 130 NMR (100 MHz, d5-DM80) 

172.0, 170.7, 155.6, 138.8, 128.2, 127.4, 127.3,78.0,77.1,71.9, 66.8, 65.1,57.4, 

66.3, 51.8, 34.529.601 28-6t;28-2, 26-90 25.6,25.5. 
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5 

10 

15 

20 

9$ . 

To a solution of the amine If (from Step ID), 3-hydroxy phenylacotic acid 

(1.90 g, 12.5 mrnot, HOOBt (2.10 g, 12.9 mmol) and EDCI (2.85 .g, 14.9 mmojAn 

anhydrous DMF (250 mL) and 0112012 (100 mL) at -20°C, was added NMM (4.20 

mL $842 mmci) After being stirred at this temperature for 80 mm, the reaction 

mixture was kept In a freezer overnight (18 h). it was then stirred in air and 

allowed to warm to room temperature in lh. EIOAc (500 mL, brine (100 mL) and 

5% HPO (100 mL) were added. The separated organic solution was washed 

with 5% H$PO4 (100 mL, saturated aqueous sodium bicarbonate solution (2X 

150 mL), water (150 mL), and brine (150 rnL), dried with magnesium sulfate, 

flitered and concentrated in vacuo. Flash chromatography (10 to 20 % EtOAc-

CH20I2) afforded 19 (6.30 g, 11.1 mmcl, 90 % (2 steps)) as a white solid. 1H 

NMR. (400 MHz, d6-DMSO), 89.28 (a, I H), 8.1.. (d, J = 8.5 Hz, I H), 7.36-7.25 (rn, 

5 H), 7.05-7.01 (m, I H), 6.86-8.64 (rn, I H), 6.60-6.57 (m, I H), 4.46-4.39 (in, 2 

H), 4.34 t, J= 8.3 Hz, :l H), 429-4.25 (m, 1 H),409-4.08 (m, 1 H), 3.91 (d, J� 

11.0 Hz, I H), 3.664.58 (m, I 11)7 3.81 (a, 3 H), .50-3,39 (rn, 5 H), 3.30 (d, J = 

13.7 Hz, I H), 2.24-2.18(m, I H), 1.95-1.89(m, 1 H), 1.74-1.57(m, 8 H), 1.18-

0.89 (m., 5 H);: 130 NM (100 MHz, drOMSO) 8 172,0, 170.3, 170.0, 157.1, 

138.61137.6, 128.9, 1282, 127.4, 127.3,119.6, 116.1, 113.2,76.9,71.8,66.8, 

85.2, 57.4,54.741.9,51.8,41.8, 34.4,29.6,28.5,. 28.0,25.5, 25.5, HAMS m/z 

567.3073 Ecaled for C32H42N207, 567.80701. 

H Me 
MO 

HO

 

�lg Ih 
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2 % MeOH in CH20I2 to afford a mixture of the macrocycie II and 

triphenyiphosphinØ oxide. 1F1 NMR (400 MHz, d8-DM$0) 8 8.47 (d, J = 9.7 Hz4�. 

H), 7.17-7.18 (m, I H), 6.18 (a, 1 H), 6.78 d, J1.8 Hz, IH), 6.71 d, J=1..8 Hz, I 

H), 450-4.45 (ni, 1 H), 4.24 (dd, J= 10.3,7.6 Hz, I H), 4.17-4.06 (m, 4 H), 3.68 

d, J= 15.1 Hz, I H), 8.63(s, 3 H),’3.60-$51 (m,2 H), 3.$7(d, J= 15.1 Hz, I H), 

3,35-3.27 (m, 1 H), 2.51-2048 (m, 3 H)i 1.85-1.47 (m, 9 H), 1.22-1.12 (m, 3 H), 

0.97-0.88 (m, 2 H) ; 
180 NMR (100 MHz, d8-DM$0),8.172.0, 170.0, 169.8, 158.4, 

138.11 129.10 191.8,115.4,112.2o 77.01 64-% 63,61, 67.0, 64.3. 63.4, 51.8, 41-3j 

33.2,28.9,28.5,28.2,26.0,25.2; HRM$ m/z 459.2495 tcalcd for C.5HN206, 

459.2495]. 

$tepJ . 

’IJTWT U1 II 

.000 

ij 

An aqueous lithium hydroxide solution (0.45 g in 30 mL 1120) Was added to 

a 0°C solution of the methyl ester II in THF (30 mL) and methanol 30 mL. The 

mixture was stirred in an ice bath and warmed to room temperature along with it 

in 41h. The progress of the reaction was monitored by TLC. After the volatiles 

were removed in vacUo, EtOAc (150 mL and water (30 mL) were added and the 

two layers separated. The aqueous solution was extracted again with CH2012 

(150 mL), after which It was acidified to pH = 1. EtOAc (200 mL) was then added 

and the aqueous solution was saturated with solid sodium chloride. After 

separation of the layers, the aqteous layer was  extracted with EtOAc (2 X 150 

mL). OrganicsoJutions were combined, dried with magnesium sulfate, filtered and 

concentrated in vacuo to afford 1j (1.45 g, .26 mrnol, 35 %, 2 steps) as a pale 
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� .. 

mL), brine (50 mL) and 5% H3PO4 (50 mL) were added. The separated organic 

solution was washed, successively, with 5% H3PO4 (80 mL), saturated aqueous. 

sodium bicarbonate solution (2 X 80 ml..), water (80 mL), and brine (80 mL), dried 

with magnesium sulfate, filtered and Ooncentrated In vÆcuo. Flash 

5 chromatography (4. to ’7.5 % MeOH-CH2Cl2) afforded 1k as a mixture of four 

diastereomers (0.59 g, 0.15 mmd, 56%) as a white solid. 1 H NMR (400 MHz, d6-

DMSO) 8 8.54-8.35 (m 2 H), 7.95-6.98 (m, 8 H), J9-6.77 (m, 1 H), 6.72-6.70 (m, 

2 H), 5.96-5.73,(m, 2 H), 4.53-4.45 (rn, 1 H), 4.35-3.61 (m, 11 H), 3.54-3.41 (rn, 1 

H), 3.40-3.22 (rn, 1 1-1), 2.93-2.92 (rn, 3 H), 2.84 (si 3 H), 2.42-2.17 (m, 1 H), 1.87-

10 1.55 (m, 10 H), 1.49-1,06 (rn, 7.H), 0.98-0.75 (rn, 5 H); C NMR (100 MHz, d6-

DM80) 8 172.1 171.9, 171.8, 170.8, 170.7, 170.4, 170.4, 1JO.3, 170.0, 169.8, 

169.7, 169.6, 169.2, 169,9:167.9,167.8.:167.% 158.4, 158.3, 138.2, 138.15, 

13S.11,138.07,137-6,137 .60, 137.48, 129.1, 128.5, 128.3, 127.8, 127.7, 121.7, 

121.8, 115,4, 115.3,112.09, 112.07, 1120,111.9, 76.9,76.8,73.3,72.1,71.90 

15 64.9,64.80 63.2,Z8.7,68.,6,57.9,57.8,54.8  54.5, 54.48, 53,8, 63.78, 63.7, 

63.66,53.0162.9,61.0160. $! 50.7 41.6,41-5,41.40 4 1 3,366,353,339,33.860 

33.5, 32.9, 82.1,29.9,29.0, 28.9,28.5,28.4, 28.3, 2640, 25.9, 25.3,25.25,25.2, 

18.6, 18.56, 18.5, 13.8, 13.7; HRM$ We 791.4839 Ecaicd for 421-158N609, 

791 4344, error = 1 ppm3. . 

., p 
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Me 

to 4 % MSOH-CH2Cl2) afforded two diastereorners TA (250 mg, 0.32 mmbl) and 

I B (217 mg, 0.28 mmol, 821/6 combined yield) as white solids. 

Example 2: PreparatIon of Compound 2: 

Step A: 

1j 

+ 

2 

2a 

B 

10 The desired compound 2a was prepared according to the method of 

Example I PL except for substituting the amine B for the amine A. The 

hydoxy amide was obtained as a mixture of Inseparable diastereomers in the form 

of a white solid in 60 % yield. 
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2841 28.3,27.5,26.0,26.0,25.4,25.3,25.2,18.7,18.6,18.5,13.9,13.8; HAMS 

mfz 820.4493 jcalcd for C441161%010, 820.44971. - 

Example 3: Prparation of the Compound of Formula 3 below 

3 

2 

’H 

TT, 

.eH 

00 CH3 

10 

3 

A solution of the t-Butyl ester 2 (26 mg, 0.032 mmol) in trWuoroacetic acid 

(2 ml-) and CH2Cl2 (2 mL) was stirred at room temperature for 3 h. After the 

volatiles were removed in vacua, the residue was dissolved in 50% MeOH-
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HQ 0.(’r’O’-’0 

CO2H >L010 
Q?-0O2H 

la 40 

The desired product 4a was obtained by the method described for 

5 Example 1, Step A. The crude material was carried to the next step as it was. 

Step B: 

10 

’00 
,çCO2H  

4a 4b 

The desired product 4b was obtained by the method described for Example 1, 

Step B. The material was purified by flash column chromatography using 80/20 

to 75/25 hexanos/ethyl acetate to provide 4b in 50% yield as a colorless oil. 

Step C: 

015 

4b 4c 
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Step F: 

?o-’02CHS 

HCLH2N,LQ I0-

0 
4e 

5 
 

0 

PCTIUSOI/10869 

65-

6 0) ? ?07  

IA4 

The desired product 4f was obtained by the method described in Example 

1, Step F. The material was purified by flash column chromatography using 80/20 

to 60/40 dlchioromethane/ethyl acetate to provide 4f in 85% yield. HRMS (FAB) 

10 Calcd for C33H451\1207: 581.3227(M+H). Found: 581.3222. 

Steg G; 

ME 
4f 49 

15 

The desired product 49 was obtained by the method described in Example 

1, Step G. The crude material was carried to the next step as was. HRMS (FAB) 

Calod for C26H39N207: 491.2757 (M+H)+. Found: 491.2761. 
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(m, I H), 3.62-3.68 (rn, 21-1), 3.91-3.99 (m, 3H), 4.04-4.08 (m, 2H), 4.46 (1, 1 H), 

6.67-6.72 (m, 3H), 7.13 (app t, 1H), 8.36 d, IH), 12.40 (br. s, 1H); C NMR 

(DMSO-d5) 8 25.26, 25.31, 25.97, 26.62, 28.42, 33.28, 39.75, 41.49, 53.50, 

54.28, 57.45, 67.57, 67.98,77.25, 111.07, 115.23, 121.48, 129.11, 137.99, 

5 158.33,170.07,172.92; HRMS (FAB) Calcd for C25H35N206: 459.2495 

(M+H)+. Found: 459.2494. 

StepJ: 

+ HOLH 

10 

A 

M, 

IWj 

The expected product 4j was synthesized as described earlier for the Example 1 

Step J. The material after work-up was of sufficient purity to be carried forward to 

15 the next step. HAMS (FAB) Calcd for CH6jN609: 805.4500 (M+H)+. Found: 

805.4492. 
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HRMS (FAa) Calod for C43H59N609: 803.4344 (M+H)+. Found: 803.4339 

(4A, 803.4347 (48). 

ExampIe 5: Preparation of Compound 5: 

Step A: 

10 

ba 



WO O1/77113 PCTIIJSO1/10869 

111 

Example 6: Preparation of _Compound. 6: 

L) 6 

10 
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Step B: 

78 

113 

>çi)OMe  

5 The desired compound 7b was prepared from 7a according to the 

procedure of Example 1 0 Step B. 

StepO: 

>LiO/0M9 
(l OMe 

HCIHNjf 
0 

70 

11 

The desired compound 7c was prepared from 7b according to the 

procedure of Example 1, Ste  C. The product was used in Step  without further 

1,� purification. 

Step Q; 

15 

MCI 

7* Td 
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Step G: 

W 

115 

16 
5 The desired compound 79 was prepared from if according to the 

procedure of Example 1, $tep.f. 
Step H: 

Th 

ITC 

A solution of the phenol alcohol ig (830 mg, 1.79 mmol) and ADDP (1.36 

g, 5.39 mmol) in anhydrous CH2Cl2 (200 mL) was bubbled with Argon through a 

frit glass bubbler for 20 mm. To this solution at 0°C was added triphenyiphosplilne 
(141 g, 5.38 mmol). After stirring at 0°C for 20 

mm, the solution was warmed to 
15 room temperature and stirred overnight (20 h) under nitrogen. After removal of 

solvent in vaouo, the residue was purified by flash chromatography (1 to 3 % 

MeOH in CH2Cl2) to afford a mixture of the desired product 7h and 

triphenyiphosphine oxide, which was used in Step  without further purification. 
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Stop K: 

7j 

7A 

+M^NM N *-CH3 N MJN 00 0 0 0 

The desired compound IA and lB were prepared from 7j according to the 

procedure of Example 1, SteoK 

Example 8: Preparatlosiof Compound of Formula Q.-:

88 
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Step B: 

8a 

8 

119 -4 -z-
660

5 The desired compound 8 was prepared in 72 % yield from 8a according to 

the method of Example 1, Step K. 

Example 9: Preparation of Compound of Formula 9: 

10 9 



qI. 

5 

10 
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Example 10: preparation of Compounds of Formula IDA and  JOB: 

Step A: 

0 lOB 

HO 

tt>-IW2CH3 - 

lOb 

To a 0°C solution of 1 O (10 g, 41 mmol) in dichtoromethne (60 mL) was 

added triethylamine (28.68 mL, 204 mmol) slowly. 4-bromobenzenesulfonyl 

chloride (20.919, 82 mmol) and DMAP (few crystals) were then added and the 

temperature was maintained at 0°C for 80 mm. The reaction mixture was left 

standing in the refrigerator (-5°C) overnight followed by slow warming to ambient 

temperature over two hours. At this time TLC analysis revealed complete 

consumption of the starting material. The reaction mixture was diluted with 
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2.34 (m, 2H), 2.69 (t, 2H), 3.23-3.49 (m, 2H), 3.73-3.78 (m, 5H), 3.86-3.95 (m, 

1 H), 4.33-4.37 and 4A2-4.46 (2dd, 1 H); 13C NMR (mixture of rotamers, CDCI8 

28.21, 28.30, 32.15, 32.23, 36.65, 37.27, 40.45, 40.89, 52.16, 62.35, 52.50, 

52.84, 58.32, 58.55, 61.22, 61.41, 80.35, 153.49, 153.99, 173.05, 173.23; HRMS 

5 (FAB) Calcd for C14H26NO5S: 320.1532 (M+H). Found: 320.1528. 

Step C 

HOE 

r 002CH3 CW’I’---W2CH3 
H. HCI 

lOc . lOd 

10 The desired compound lOd was prepared by the protocol described for 

Example 1, Step C. Reaction conditions were 0°C, 1 hr. The material was carried 

15 

20 

to the next step as it was. 

Step D; 

lOd 

’)--C0 
gGH3 N�HCL 

The desired compound lOe was prepared by the method described for, 

Example 1, Step D. The coupling reaction was carried out at -8°C for 2 days. 

After workup the product lOe was sufficiently pure by TLC and was obtained in 

80% yield; HAMS (FAB) Catod for C22H39N206S: 459.2529 (M+H)+. Found: 

459.2523. 
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171.87,171.96; HRMS (FAB) Calcd for G25H37N206S: 493.2372 (M+H)+. 

Found: 493.2364. 

Stp G: 

lOh 

3 

The desired compound lOh was prepared by the protocol described for 

Example 1, Step G. The crude product was suspended in 80/20 ethyl 

acetate/hexane, and the solid material was filtered off. The filtrate was 

concentrated and purified by flash column chromatography using 80/20 

10 hexane/acetone to yield 22% of lOh as a solid. 1H NMR (CDCI3) 80.98-1.30 (m), 

1.64-1.90 (rn), 2.06-2.14 (m, IH), 2.16-2.21 (dd, 2H), 2.62-2.70 (m, 2H), 3.383.46 

(rn, 2H), 3.60-3.68 (m, 3H), 3.71 (s, 3H), 3.88-3.94 (dd, 1H), 4.07-4.15(m, 1H), 

4.22-4.29 (m, I H), 4.48 (t, I H), 4.60 (t, 1 H), 5.97 (br t, 1 H), 6.76-6.81 (m, 2H), 

699 (br s, 1 H), 7.20 (dd, 1 H); HRMS (FAB) Calcd for C25H35N205: 475.2267 

15 (M+H)+. Found: 475.2260. 

StepH: 
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workup was sufficiently pure by TLC for further manipulations; HAMS (FAB) 

Calcd for C42H59N608S: 807.4115 (M+H). Found: 807.4103. 

Step 

+ 

5 

To a solution of 10J (180 mg, 0.22 mmol) in dichioromethane was added 

sequentially DMSO (0.313 mL, 4.4 mmol), DCC (908 mg, 4.4 mmol), and 

dichloroacetic acid (36.4 liL, 0.44 mmol). The reaction mixture was stirred 

10 overnight at ambient temperature. It was quenched by addition of aqueous 5% 

citric acid solution (SmL) and MeOH (1 mL) and stirred for 30 mm. The solid 
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To a cold (0°C) solution of lOh (200 mg, 042 mmol) in dichioromethane 

(10 mL) was added MCPBA (60%, 364 mg, 1.26 mmol). The reaction mixture-

was slowly warmed to ambient temperature over 16 hrs. The reaction mixture 

was diluted with dichioromethane and washed with saturated sodium bicarbonate 

5 and sodium bisutfite solution. The organic layer was dried (Na2SO4), and 

concentrated. Purification by flash column chromatography using 98/2 

dichloromethane/methanol provided 11 a  (138 mg, 65% yield). FIRMS (FAB) 

Calcd for C25H35N207S: 507.2165 (M+H)+. Found: 5072158. 

Step 

10 

ha lib 

The expected product lib was synthesized as described for Example 1, 

Stepl in 90% yield as a white solid; HRMS (FAB).Calcd for C24H33N207S: 

493.2008 (M+H). Found: 493.2012. 
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step Qi 

5 The desired product 11 was obtained by the oxidation protocol described 
earlier for Example 1,teJc Purification by flash column chromatography using. 
98/2 dichlorornethane/methanol afforded ii in 4% yield (2 steps). HRMS (FAB) 

Calod for C42H67N601 S: 837.3857 (M+H)+. FoUnd: 837.3865. 
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138.45,155.62,165-06,171.13,172.54; HRMS (FAB) Calcd for C27HN207: 

507.3070 (M+H)+. Found: 507.3077. 

Step B: 

EJL,OA 
CNM)-IICO2P-H3  fCO2CH3 

>10 HCJ. H2NL 
.0– – 

5 12a 12b 

The desired compound 12b was prepared by the protocol described for 

Example 1, Step E. The material was carried forward to the next step. 

Step C: 

10 

12b 

– 

3 - 3 

12c 

The desired product I 2c was obtained by the procedure described for 

15 Example 1, step F. The material was purified by flash column chromatography 

using 99/1 dichloromethane/methanol to yield 12c in 91%. 13C NMR (CDCI3) 8 

26.24, 29.93,134-96, 35.96, 43.48,52.18,53.09,57.06, 58.06, 66.10, 66.92, 

72.93, 77,43, 114.59, 116.14, 120.87, 127.58, 127.64, 127.74, 128.37, 130.02, 
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LN 

5 

10 

15 

135 LA 

process once again, the filtrate was concentrated and applied on the column as a 

dichioromethane solution. The column was eluted with 75/25 hexane/acetone4o 

yield 29% of 12e. HRMS (FAB) Calcd for C231-133N20$: 4332339 (M+H)+. 

Found: 4332339. 

Step F: 

12e 

- . 

12f 

The advanced intermediate 12t was synthesized as described for Example 

1, Step I. in quantitative yield; 1H NMR (DMSO-d6) 80.96 (s, 9H), 1.66-1.70 (m, 

I H), 1.75-1.82 (m, 2H), 2.43 (dd, 1 H), 3.32-3.36 (m, 2H), 3.48-3.52 (m, I H), 3.55 

(dd, 1H), 384 (app. d, IH), 3.99 (app. d, 1H), 4.06-4.10 (m, 31-1), 4.16 (dd, 1H), 

4.69 (d, 1H), 6.70-6.72 (m, 31-1), 7.15 (app. t, 1H), 8.42 (d, iN), 12.43(br. s, 1H); 

1 3 NMR (DMSO-d) 826.25, 28.54, 33.31, 34.97, 41.22, 53.96, 56.11, 56.97, 

63.36, 64.96, 76.84, 111.94, 115.25, 121.73, 129.13, 138.36, 158.27, 169.85, 

170.15,173.04; HAMS (FAB) Calcd for C221-131 N206: 419.2182 (M+H)+. 

Found: 419.2180. 
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Step H: 

+ 

137 

I 12A 

.- I ,... 
12B 

5 The desired products 12A and 12B were obtained by the oxidation prot6col 

described previously for Example 1, Step K. Purification by flash cot imn 

chromatography using 98/2 to 96/4 of dichioromethane/methanol afforded 

separate isomers 12A and 12B, and some mixture. Combined yield = 57% (for 2 

steps). HRMS (FAB) Calcd for C401-155N609: 763.4031 (M+H)+. Found: 

10 763.4040 (12A), 763.4047 (12B). 
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The expected product 13a was synthesized as described earlier for the 

Example 1, Step J. The material after work-up was of sufficient purity to be 
carried forward to the next step. HAMS (FAB) Calod for C41 H59N609: 7794344 

(M+H). Found: 779,4350. 

5 StepS: 

MJN 

- I - 13a 

13A 

lan 

The desired products 13A and 13B were obtained by the oxidation protocol 
10 described previously for Example 1, Step K. Purification by flash column 

chromatography using 100/0 to 96/4 dichloromethane/methanol afforded separate 
Isomers 13A and 138, and some mixture. Combined yield = 50% (for 2 steps). 

0 
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141 

Ste": 

1 
BocHN./H 

14b 14c 

5 A solution of tert-butyl carbamate (5.96 g, 50.9 mmol) in 1-PrOH (68 mL) 

II was treated with aq. NaOH (128 mL, 0.41 M) and tort-butyl hypochiorite (5.5g, 

50.9 mmol). The reaôtion mixture was cooled to 0° C and (DHQ)2Phal (780 mg, 

1.00 mmol) in 1-PrOH (64 mL) was added. A solution of tert-butyl-4-vinylbenzoate 

14b in 1 -PrOH (119 mL) was added followed by K20s04.H20 (248 mg, 0.7 

10 mmol) and the reaction mixture was stirred at 00 C for 4-5 h. The reaction turns 

green and all the starting material disappears with a new product formed. The 

reaction mixture was concentrated in vacuo and the residue was diluted with H20 

(300 mL) and extracted with EIOAc (3x1 00 mL). The combined organic layer was 

extracted with aq. I-IC) (200 mL), biine(1 00 mL) dried (Na2SO4) filtered cone. in 

15 vacuo and purified by chromatography (Si02, EtOAc/Hexanes 1:2) to.yield 14c as 

a colorless solid (4.6 g, 82%). 1H NMR (CDOlD, 8) 7.90 (d, 2 H, J=6.0 Hz),7.40 

(d, 2 H, J=6.3 Hz), 7.22 (bd, I H, J=5.7 Hz), 4.69 (bs, I H), 3.71-3.62 (m, 2 H) 

1.58 (s, 9 H), 1.39 (s, 9 Hz); 13C NMR (CDOD, 75 MHz) 169.7, 160.5, 149.8,, 

134.5, 132.9, 130.4, 84.7, 82.9, 68.7, 60.7, 31.25, 30.9 MS (FAB) 675.2 ([2M+1], 

20 15), 338 ([M+1]-’-, 15), 282 (65), 225 (50), 165 (100); HRMS calod for 

Ci 8H28N05 (M+1): 338.1887; found 338.1967. 
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A solution of amino alcohol 14d (3.3 g, 11.08 mmol) in dry THF (200 mL) 

was cooled to -78 °C (dry ice/acetone, internal temperature -88°C) was treated-

with WA (44 mL, 2M soin in heptanes, 88 mmol, 8,0 equiv.). The reaction mixture 

was stirred at -78° C for 2 h and quenched with CH30H (20 mL. The reaction 

5 mixture was treated with aq. HCI (150 mL 1 M) and extracted with ether 3x1 00 

mL). The combined ether layer was extracted with brine (50 mL) dried (Mg504), Nf 
concentrated in vacuo and purified by crystallization from boiling hexanes. The 

solid separating out from the mother liquor was predominantly cis stereo isomer, 

where concentration of the mother liquor gave the pure trans isomer. The above 

0 sequence was repeated twice more to obtain 2.7 g of the trans compound and 

600 mg of cis/trans mixture. I$C NMR (CDCI3, 75 MHz) 175.3,156.6, 798, 63.6, 

57.0, 44.1, 38.3, 37.7, 28.9, 28.6, 28.4, 28.1, 28.6,28.1. MS (electron spray) $44 

(M, 50), 288 (50) 232 (90), 188 (100). 

$tep F; 

BocHNH BooHN.IOH 

oz? 0 

15 14e IN 

A solution of alcohol 14e (2.6 g, 7.6 mmol) in CH3CN (150 mL) and CCI4 

(150 mL) was treated with H20 (22 mL), cooled to 0°C, treated with periodic acid 

(7.05 g, $0.92 mmol, 4.0 equiv.) and RuCl3.3H20 (60 mg, 0.3 mmol, 4 mol%. 

The reaction mixture was stirred at rt. for 3h, and concentrated in vaduo. The 

20 residue was diluted with water (150 mL) and extracted with EtOAc (3x100 ml.). 

The combined organic layer was extracted with 1-120 (100 mL) and with aq. NaOH 

(1M, 3x100 mL.The combined aq. layers were acidified with HCI (6M, pH -1) and 

extracted with EtOAc (3x100 ml.). The ethyl acetate layers were pooled, extracted 

with brine (100 ml.) dried (Na2SO4) filtered concentrated in vacua to yield acid 

25 14f (1.8 g, 66%) used for further couplings without further purification. MS (FAB) 
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127.5, 127.4, 127.3, 79.8, 79.7, 79.0, 77.5, 72.5, 66.7, 65.4, 58.1, 56.6,52.1, 

51.3, 43.9, 40.4, 39.4, 38.6, 34.6, 29.8, 28.4, 27.9, 27.3, 26.1, 25.4,24.5; MS 

(FAB) 633 ([M+1]+, 11), 533 55), 477 4285), 294 (100), 234 (12) 156 (40, 

128(39); Cl-IN Calod. for C34H52N09 C 64.53% H .8.28% N 4.43%; Found C 

5 64,41% H 8.00% N 4.19%. 

Step H: 

A solution of Boc-trans-4-tertbutyloarboxycyclohexyl glycine 14g (1.8 g) in 

10 HCI (4M soin in dioxane, 60 ml-) was stirred at rt. for 4-5 h. The reaction was 

followed by TLC (EtOAc/Hex 3:7) for the disappearance of starting material and 

the appearance of base line product. The reaction mixture was concentrated in 

vacuo and the residue was dried in the pump overnight. The solid 14h was used 

for couplings without further purification. 

15 Step I: 

4-

H 

COOH 

141 
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115.7, 113.6, 100.0, 94.8, 79.9, 79.8, 77.5, 65.1, 58.5, 58.2, 55.6, 55.5, 54.31 

52.2, 51.5, 43.9, 42.1, 39.4, 35.0, 32.4, 28.6, 28.4, 27.5, 27.2, 27.1, 26.1, 25.20-

25.0; MS (FAB): 577 ([M+1, 70), 521 (10), 443 (10), 387(10), 374 (10), 318 

(15), 290(100), 248(30); HRMS caled. for C301-145N209 (M+H)4: 577.3125; 

5 Found 577.3133. 

StepK 

14k YO?, 141 

10 A solution of alcohol 14k (600 mg, 1.05 mmol) and ADDP (787 mg, 3.12 

mmol, 3.0 equiv..) in CH2Cl2 (30 mL) was treated with PhP (818 mg, 3.12 mmol, 

3.0 equiv.) under a positive pressure of dry N2 at 0 °G. The reaction mixture was 

stirred at rt. for 24 h, concentrated in vacuo and the residue was purified by 

chromatography ($102, acetone/Hexanes 2:3) to yield a colorless solid 141 (120 

15 mg, 22%) of cyclic product; Rf 0.73 (acetone/Hexanes 1: 1);  1 H NMR (CD30D, 5) 

713 (t, 1 H J=7..8 Hz), 6.76 (s, 1 H), 6.71 (t, 2 H, J=8.lHz), 4.58 (d, I H, J9.9 

Hz), 4.37 (dd, 1 H, J=7.8, 2.7 Hz), 4.23-4.11 (m, 4 H), 3.74-3.61 (m, 2 H), 3.86 (s, 

3 H), 3.59-3.40 (rn, 2 H), 2.54-2.41 (m, I H), 2.19-2.10 (m, IH), 1.98-1.42 (rn, 10 

H), 1.43 (s, 9 H); 13C NMR (CD3OD, 8) 175.6, 172.4, 172.1, 170.8, 159.0, 137.0, 

20 129.1, 121.7, 115.7, 112.2,94.8,79.8,77.4,65.2,64.0,57.6, 55.2, 53.8, 51.3, 

44.0,41.5,39.1,33.3, 28.7, 28.1, 26,9; MS (electron spray) 559 ([M+1)+, 100) 

327(10), 189 (20); HRMS calod. for C301-143N208 (M+1)+: 559.3019; Found: 
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Step M 

14M 

149 

+4V -- I OH 0(0 
A 

5 A solution of carboxylic. acid 14m (110 mg, 021 mmol) in DMF (3.0 mL) 

and CH2Cl2 (5.0 ml.) was treated with HQnigs base (109 mg, 0.84 mmol, 4.0  
4 equiv. 155.0 pL) and HOOBt 52 mg, 0.315 mmol, 1.5 equiv.). The reaction 

- I mixture was cooled to 0 °C and treated with EDCI (61 mg, 0.31 mmol, 1.5 equiv.) 

The reaction mixture was stirred at 0 °C and treated with amine hydrochloride A 

10 after 30 mm. The reaction mixture was stirred at rt. for 24 h and concentrated 
in 

vacuo to remove DMF and CH2Cl2. The residue was diluted with aq HCI (100 
1.01 

mL) and extracted with CH2Cl2 (3x75 mL) The combined organic layers were 

extracted with aq. NaOH (1 M, 3x50 mL), brine (100 mL) and concentrated in 

vacuo. The residue 14n (79 mg) was oxidized without further purification. 
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xampIe 15: PrparatIon of compound 15: 

a’ 

. 5 _____ 

Y-,OH 15 

XH 15 
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258(20). 246 (100), 202(70), 200 (20); HRMS calcd. for C181-132N06 (M+1): 

358.2230; Found: 358. 2237. 

Step B: 

160 

5

Id 

D’0020H 3 C) 
16b 

The desired compound 16b was prepared from 1 6a in 41% yield according 

to the procedure of Example 14, Step 0; I:aD -52.7 (C 0.3 CHC13, 25); 1H NMR 

(CDCI3, 7.35-7.21 (m, 5 H), 6.63 (Ct, 1 H, J=9.3 Hz), 4.46 (d, 2 H, J4.3 Hz), 

4.41 (t, 1 H, J=9.3 Hz), 4.38-4.07 (m, 3 H), 3.68 (s, 3 H), 3.66-3.43 (m, 5 H), 2.45 

(p, I H, J=4.2 Hz), 2.32 (dcl, I H, J=78, 5.7 Hz), 2.02-1.90 (m, 3 H), 1.90-1.56 (m, 

3 H), 1.56-1.24 (m, 24 H); 180 NMR (CD300, 8)174.7, 172.4, 172.0,,156.4, 

138.4, 128.0, 127.5, 127.4, 79.8,79.0, 77.5, 72.5, 66.6,65.3,58.0,55.8,52.1, 

51.3,40.4,38.6,347,29.7,27.4, 27.03, 26.1, 24.5. MS (FAB) 633.2 [(M-i-1)+, 

00]; HRMS calcd for C34H53N209 (M+1)+: 633.3751; Found 633.3759. 1
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6 H), 2.54-2.42 (m, I H), 2.28-2.39 (m, 1 H), 2.1-1.9 (m, 3 H), 1.86-1.64(4 H), 

1.50-1.38 (m, 14 H); 1C NMR (CDCI, ) 175.0, 172.4, 171.5, 171.1, 157.1, 

138.5, 136.0, 130.1, 128.5, 127.9, 127.7, 121.0, 116.0, 114.8,80.5,77.6,73.0, 

66.9, 66.2, 58.2, 54.3, 52.5, 52.3, 43.4, 39.4, 39.9, 34.9, 30.0, 28.2, 26.8, 26.6, 

5 26.0, 24.0; MS (FAB) 689 [(M+Na)+, 35), 667 [(M+H)+, 23), 633 (5), 294 (100), 

204(39), 156 (63). 

Step E: 

10 

4.-

16d 

The desired compound 1 S was prepared from ISd according to the 

procedure of Example 14, Step J. The product was used without further 

purification. 
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5 

10 

157 

i y 

let 

16g 

The desired compound 169 was prepared from 161 according to the 

procedure of Example 14, Step H. The product was used without further 

purification. 

7 
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ion 

16 

The desired compound 16 was prepared as a colorless solid from 16h in 

5 40% yield according to the procedure of Example 14, Step N. MS (electron spray) 

889 [(M+1)’ 85), 637 (20), 530 (75), 265(100); HHMS calod. for C4fr1651N!601 1 

889.4711; Found 889.4699. 

Example 17 Preparation of Compound 17: 

10 17 
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Step 

H 

I-

H2N 
H 

0 

iSa 

161 

18b 

PCT/USOI/10869 

To a cold (0°C) slurry of18a (15.0 g, 90 mmol) in dloxane (100 mL), 
water 

(100 mL), and saturated sodium bicarbonate (100 mL) was added a solution of 

tort-butoxycarbonyl anhydride (7.2 g, 33 mmol) in dioxane (100 mL). The reaction 

mixture was slowly warmed to ambient temperature over 6 hr. The reaction 

mixture was concentrated in vacuo. The residue was diluted with water and 

extracted with diethylether (2 x 150 mL). The ether layer was discarded. The 

aqueous layer was acidified slowly with solid citric acid (pH -4) and extracted 

with ethyl acetate (3 x 150 mL). The organic layer was dried (Na2SO4) and 

concentrated in vacuo to afford 18b (14.6 g, 61% yield) as a white foam. 

15 Step B: 

1 8b 18c 

To a 80°C  solution of 18b (14.6 g, 54.68 mmol) in toluene (230 mL) was 

20 added DMF-di-tortbutyl acetal 53 mL, 218.72 mmol) dropwise over 2 hrs. The 

reaction mixture was maintained at the same temperature for 1 hr after the 

addition was complete. It was then cooled to ambient temperature and 

2 
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To an oven dried flask was added THF (75 mL, previously deoxygenateJ. 

by bubbling argon), palladium acetate (74 mg, 033 mmol), R-(-i-)-BINAP (311 mg, 

0.495 mmol), and cesium carbonate (5.38 g, 16.5 mmol) under argon 

5 atmosphere. To this mixture was added 18d (.O g, 11 mmol) followed by 

diphenylketimine (2.77 mL, 16.5 mmol). The flask was flushed with argon and 

heated to reflux for 12 hrs (overnight).. Cooled the reaction mixture to ambient 

temperature and diluted with ether (500 mL.. The organic layer is washed with 

saturated ammonium chloride solution (2 x 300 mL), dried (Na2SO4) and 

�10 concentrated Purification by flash chromatography using 100/0 to 90/10 

S 
dichloromethane/ethyl acetate provided the required product 18e (3.58 g) in 67% 

yield. 

Step E: 

- 
15 

18e 1 o 

To a solution of 18e (3.0 g, 6.17 mmol) in methanol (62 mL) was added 

sodium acetate (1.218 g, 14.8 mmol), and hydroxylamine hydrochloride (0.774 g, 

11.11 mmol). The reaction mixture was stirred at ambient temperature for 3 hrs. 

The reaction mixture was concentrated, diluted with dichioromethane and washed 

20 with 0.1 N NaOH solution. The organic layer was dried (Na2SO4) and 

concentrated. Purification by flash column chromatography using 95/5 to 92/8 

dichloromethane/ethyl acetate afforded 18f (1.31 g) in 66% yield. 
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165 

OyyMXNJoH 

0 0 

VI 

+ 

HCLH 

18h 

M 

PCT/IJSOI/10869 

i 6 

ii 

5 The expected product 181 was synthesized as described earlier for the 

Example 1, Step  D. The crude material was purified by flash chromatography 

using 98/2 to 90/10 dichlorornethane/methanol to afford 181 in 34% ylId. 
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-Step-j: 

1"a 

0+ 

121 

+ 

18J 

5 The expected -product 18k was synthesized as described earlier for the’ 

Example 1, Stag J. The material after work-up was of sufficient purity to be 
carried forward to the next step. ’ 
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Step A: 

18 

- 

19 

5 The expected product 19 was synthesized as described earlier for the 

Example 3, Step A. in quantitative yield. 
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01I.0O2CH 

NI-A0 

00 

3 

20a 20b 

The desired product 20b was obtained by the method described for 

Example 1, Step G. The material Was purified by flash column 

chromatography using 98/2 to 96/4 dichloromethane/methanol to provide 20b 

in 81% yield. FIRMS (FAB) Calcd for C25H37N207: 477.2601 (M+H). 

Found: 477.2606. 

Step C: 

OH 

oco2ci3 

0 C) 

20b 20c 

COCH 3 

The desired product 20c was obtained by the method desorib’ed for 

Example 1, Step-H-- Purification by column chromatography using 99/1 

dichloromethanelmethanol afforded 20c along with triphenyiphosphine oxide. 

This mixture was taken to the next step. HRMS (FAB) Calcd for 

C25H35N206: 459.2495 (M+H). Found: 459.2490. 

St p D: 

C\9 
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+ HCL 

20d 

A 

20e 

IN 

The expected product 200 was synthesized as described earlier for the 

Example 1, Step J. The material after work-up was of sufficient purity to be 

carried forward to the next step. 

0 
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Example 21: Preparatipn of Compound of orniui21: 

Step A: 

C) 
20d 

21 

+ HCLH 

[] 

- 

H OH 

*H–LQY)L(1< 

U21a 

The expected product 21a was synthesized as described earlier for the 

Example 2, Step A. The material after work-up was of sufficient purity to be 

carried forward to the next step. 
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StpA: 

I=rKOS C 
NJ 

U 21 

The expected product 22 was synthesized as described earlier for the 

Example 3, Step A, in quantitative yield. HRMS (FAB) Calcd for 

C40H52N5010: 762.3714 (M+H). Found: 762.3722. 

Example 23: Preparation of Compound of Formula 23: 

23 
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tep B: 

23a 

179 

23 

The desired compound 23 was prepared in 79 % yield from 23a 

according to the method of Example 1, Step K. 

Example 24: Preparation of Compound of Formula 24: 

24 
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Step A: 

UMQ 

24 

25 

The desired compound 25 was prepared in 53 % yield from 24 

according to the method of Example 1, Step J, except substituting benzyl 

amine for amine A. 
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Step B: 

OH 

.LO 
2 

+ 
BflO HCI.H2N ç. 

TINO2 
26b 

If 

Bn

 
CO20H3 

� Bno,&o 

00 7 

26c 

To a solution of If (2.3 g, 5.1 rnmoi) in dichloromethane/DMF (25/5 mL) 

at 0°C was added 26b (2.24 g 6.1 mmol) followed by triethylamine (0.86 mL, 

6.1 mmol). Few crystals of imidazole were added and the reaction mixture 

stored at -8°C for 16 hrs. The reaction mixture was diluted with 

dichioromethane, washed with saturated sodium bicarbonate, 10% aqueous 

citric acid solution, dried (Na2SO4), and evaporated in vacua. The crude 

material was purified by flash column chromatography using 100/0 to 70/30 

dichioromethane/ethyl acetate to provide 26c (1.2 g, 38% yield). HRMS 

(FAB) Calcd for C38H48N307: 658.3492 (M+H). Found: 658.3483. 
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Step E: 

I’CT/USO1/16869� e 

U (3 
26e 26f 

The desired product 26f was obtained by the method described for 

Example 1, Ste I. FIRMS (FAB) Calcd for C23H32N306: 4462291 (M+H). 

Found: 446.2290. 

Step F: 

U 
26f 

H 
H OY I 

+ HCI. 

A 

JQ 
26g 
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using 9911 to 9515 dichloromethane/methanot provided 26A (as a mixture) and 

268 (pure lower Rf isomer). Combined yield = 25%. 

Example 27: Preparation of Compound 27 

VA 

(3 IH3 

27B 

Step A 

HO QH 

4 >L0JLO.yOMe Me 

27a 27b 

To the mixture of Boc-3,4-didehydroproline-OMe (27a, 5.30 g,23.4 

mmol), N-methylmorpholine-N-oxide (4.75 g, 35.1 mmol) in acetone (10 mL) 

and water (15 mL) at rt. was added an Osmium tetroxide solution in tert-

butanol (2.5% wlw, 3.5 mL, 0.344 mmol). To this cloudy solution was added 

THF until the mixture became almost homogeneous. After stirred at rt. 

overnight, saturated aqueous sodium thiosulfate solution (30 mL) was added 

and 10 min later, followed by addition of EtOAc (300 mL) and brine (80 mL). 

After layers were separated, aqueous solution was extracted with EtOAc 



WO 01/77113 
189 

PCT/US01/10869 

The desired compound 27d was prepared from 27c according to the 

method of Example 1, tep C. It was used in the next reaction without further.,. 

purification 

Step D 

27d 27e 

The desired compound was prepared from 27d according to the 

method of Example 1, Step 11 Flash chromatography (8 to 20 % 

EtOAc/CH2Cl2) afforded 27e. 

Step E 

27e 27f 

The desired compound 27f was prepared from 27e according to the 

method of Example I, Step E. It was used in the next reaction without further 

purification. 
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Step H 

27h 

191 

271 

PCT/USOI/10869 

The desired compound was prepared from 27h according to the 

method of Example 1, Step)-I. Flash chromatography (3 to 5 % 

MeOH/CH2Cl2) afforded 271 as a mixture with triphenyiphosphine oxide which 

was hydrolyzed. 

Step I 

271 27j 

The desired compound was prepared (72%, 2 steps) from 271 

according to the method of Example I, Step 1. 

Gr 



6q-
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Step K 

+ 

�2fl4 

27k 

193 

27A 

PCTILJSO1/10869 

WO W )W %J . 

218 

The desired compound was prepared from 27k according to the 

method of Example 1, Step K. Rash chromatography (2 to 5 % 

MeOH/CH2Cl2) afforded pure 27A and 27B. 
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The desired compound was prepared from 27J according to the method 

of Example 2, step. A. Flash chromatography (3 to 6 % MeOH/CH2Cl2) 

afforded 28a (50%) as a mixture of inseparable diastereomers. 

Step B 

28a 

28A 

28B 

The desired compound was prepared from 28a according to the 

method of Example 2, tepB. Flash chromatography (2 to 5 % 

MeOH/CH2Cl2) afforded 28A and 28B. 
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Step A 

28A 

29A 

--

The desired compound 29A was prepared from 28A according to the 

method of Example 3, Step A. 
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Step A: 

HQ 

hJJ,FOMe 
0 

30a 

199 

+ 

30c 

30b 

To a solution of the Cbz-HYP-OMe (30a) (3.0 g, 10.7 mmol) and 4-

benzyloxy-2-methyl-1 -butane 30b (5.30 g, 30.0 mmol) in anhydrous CH2Cl2 

(80 mL) at 0°C was added trifluoroboron diethyl etherate (0.25 mL, 1.97 

mmol). The resulting mixture was stirred at rt. overnight (18 h). Saturated 

sodium bicarbonate solution (30 mL), brine (50 mL) and EtOAc (300 mL) were 

added and the layers were separated. The aqueous solution was extracted 

with EtOAc 

(2 X 100 mL) and the combined organic solution was dried (MgSO4), filtered 

and concentrated in vacuo to give a yellow oil. Flash chromatography (5 to 20 

% EtOAc/CH2Cl2) afforded 30c (2.00 g, 4.39 mmol, 41 %) as an oil. 

Step B: 

’/-

0 
OMe 

0 
30c 

OMe 
HN 

0 
30d 
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Step _E: 

ACON)N0 

30f 

201 

AcO\00

 0

 

309 

Me 

The desired compound 30g was prepared from 30f according to the 

procedure of Example 1, Step F. Flash chromatography (2 to 5 % 

MeOH/OF-12C12) afforded 306 (48%,2 steps). 

Step F: 

ACO 
H 

cL)L?YOMO 

C) 

309 30h 

The mixture of 309 (700 mg, 1.28 mmol) and potassium carbonate 

(530 mg, 3.84 mmol) In anhydrous methanol (80 mL) was vigorously stirred at 

it The reaction progress was monitored by TLC. After 3 h, it was 

concentrated in vacuo before EtOAc (200 mL) and water (100 mL) were 

added and layers were separated. The aqueous solution was extracted with 

EtOAc (2 X 100 mL). The organic solutions were combined, dried (MgSO4), 

114 

oll 
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H5 

Steps: 

3 
.CH3 

00 

 

0  30j 

+ 

01. 

H 31 

44 
N 

0 
CH3 

30k 

The desired compound was prepared from 30j according to the 

procedure of Example I StpJ. Flash chromatography (3 to 6 % 

MeOH/CH2Cl2) afforded 30k (58%). 
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H3 

H 
H 09HCI-H2N NJI, ?yOH 

H+C)

 
H3 

30j 

31a 

B 

The desired compound was prepared from 30j and B according to the 

procedure of Example I, Step J. Flash chromatography (2 to 5 % 

MeOH/CH2Cl2) afforded 31a (73 %). 
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Fr 

Step A 

31 

-4,-

The desired compound 32 can be prepared from 31 according to the 

procedure of Example 3, StepA. 
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MeO. OH M H 

N. 

G02Me 02H 

33b 33c 

An aqueous lithium hydroxide solution (0.342 g in 10 mL H20) was 

added to a solution of the methyl ester 33b in THF (10 mL) and methanol (10 

mL) at rt. The progress of the reaction was monitored by TLC. After 4 hr., the 

� volatiles were removed in vacuo, EtOAc (150 mL) and water (30 mL) were 

added and the aqueous solution was acidified to pH = I and saturated with 

solid sodium chloride. After separation of the layers, the aqueous layer was 

extracted with EtOAc (2 X 150 mL). Organic solutions were combined, dried 

with sodium sulfate, filtered and concentrated In vacuo to afford 33c (1.6 g). 

Step C: 

MeO,OH 

CO2H 

33c If 33ct 

The desired compound 33d was prepared from 33c and If according 

to the procedure of Example 1, Step F. Flash chromatography (2 to 5 % 
MeOHICH2Cl2) afforded 33d in 90% yield. 
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HCt 

Step F: 

M 

H 

S 

(3 
33f 33g 

The desired compound 33g was prepared from 33f in 45% yield (2 

steps) according to the procedure of Example 1, Step I. 

Step G: 

M 

(3 
339 

+ H1H 

MeO 

00 

A 

H 
OH 0 Q. 9H3 
CH3 

3Th 

The desired compound 33h is prepared from 33g and A according to 
the procedure of Example I, SpJ. 
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Example 34: :Preparationof Compound 34: 

34 

StepA 

+ HCIH 

(3 
33g 

34a 

B 

The desired compound 34a is prepared according to the method of 

Example 1, Step J, except substituting amine B for amine A. The product is 

obtained as a mixture of inseparable diastereomers. 
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34 

35 

The desired compound 35 is prepared from 34 according to the method 

of Example 3, Step A. 

Example 36: Preparation of Compound 3: 



WO 01/77113 PCT1USO1/10869 
217 

Step C 

,CO0tBu 

- N? BU + HOO Bu 

OH NS 

36c 36d 36 d’ 

A solution of epoxide (4.0 g, 18.4 mmol) in dry ethanol (100 mL) was 

treated with NaN3 (12 g, 184 mmol) and NH4CI (9.6 9.184 mmol) and heated 

at reflux for 36 h. The reaction mixture was diluted with water and the reaction 

mixture was extracted with ether (300 mL). The combined organic layers 

were dried with Na2SO4 and concentrated. The residue was purified by $102 

chromatography (EtOAc/Hex 1:19) to yield 1.1 g (28%) of 36d and 731 mg 

(18%) of 36db as a colorless liquid. 

Step D 

f’*’-
N?OQUOH

 

36d 

CbZH00 BU -?: f 
OH 

36e 

A solution of azide 36d (2.1 g, 8.7 mmol) was dissolved in CH30H 

(100 mL) and treated with Pd/C (50 mg) and hydrogenated (40. psi) for 24 h. 

The reaction mixture was filtered through a plug of celite and the filtrate was 

concentrated in vacuo. The residue was used for next reaction without further 

purification. 

A solution of Cbz-Cl (1.48 g, 8.7 mmol, 1.23 mL) was added dropwise 

to a mixture of amine and Et3N (878 mg, 1.25 mL) at -78 °C in CH2Cl2 (30 

mL). The reaction mixture was warmed to it and concentrated in vacua. The 
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A solution of 36f Is dissolved in CH30H (20 ml-) and treated with Pd/Q., 

(10 mol%, 20 mg). The reaction mixture will be hydrogenated at 40 psi for 12 

h. The reaction mixture is filtered through a plug of Celite and the filtrate is 

concentrated in vacuo and directly used in the next step. 

StODG 

COOH 
+ H24( 

0 

(0 ° cj 
Ii 

369 

The expected product 36h is synthesized as described earlier for the Example 

I, Step J. The coupled material will be used directly for the next step to 

synthesize 36A and 36 B. 
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Step A 

?CTIUSOI/10869 

______BS..NJ1 

>)CO2CH3 
>çj 02CH3 f"C  

F 37a 

To a cold (0°C) solution of F (2.3g g, 9.43 mmol) in dichioromethane 

(20 ml-) was added triethylamine (3.97 ml-, 28.28 mmol), DMAP (few crystals) 

and 3-bromoben2enesulfonyl chloride (3.61 g, 14.14 mmol). The reaction 

mixture was left standing in the refrigerator (00-50C) overnight. The reaction 

mixture was washed with saturated NaHCO3, and 10% citric acid solution. 

The organic layer was dried (Na2SO4) and concentrated. The residue was 

purified by flash chromatography using 95/5 to 90/10 dichioromethane/EtOAc 
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0 

-SW Q 

Ok, 4P 

C)�0O20H 

?fo 0 = 

0 

37c 

3 

a 
37d 

The desired product 37d was obtained by the method described for 

Example 1, Step E. The crude material was used in the next step without 

purification. 

Step E 

37d 37e 

The desired product 37e was obtained by the method  described for 

Example 1, Step F using pentenoic acid as the coupling partner. Purification 

of the residue by column chromatography using 90/10 to 80/20 

dichloromethana/EtOAc provided 35% yield of 37e. HRMS (FAB) Calcd for 

C2SH35N306SBr: 586.1409 (M+H). Found: 586.1423. 
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1V’ 

The desired product 37g was obtained by the hydrogenation procedure 

described for Example 1, Step G in 73% yield. The material was sufflcientl 

pure for further studies. HRMS (FAB) Calcd for C25H36N306S: 506.2325 

(M+H). Found: 5062314. 

Step H 

3 

31g 37h 

The desired product 37h was obtained by the procedure described for 

Example 1, Step H in 84% yield. HRMS (FAB) Calcd for C24H34N306S: 

492.2168 (M+H). Found: 492.2175. 
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227 

+ 

The desired materials 37A and 37B were synthesized by the oxidatio’n’  

protocol described for Example 2, Step B. Purification of the residue using 

98/2 to 96/4 dichloromethane/MeOH afforded 37A (61%, less polar) and 37B 

(1%, more polar) as a mixture of diastereomers. HRMS (FAB) Calcd for 

C441-161N6010S: 865.4170 (M+H). Found: 865.4190 (37A), 865.4181 

(37B). 

op3 
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Step A 

The desired material 38A was synthesized as described for Example 3, 

Step A in 91% yield. 

- 
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Step A 

(?’CO2CH3 - 

I)-1010 

F 39a 

3 

The desired product 39a was obtained by the method described for 

Example 37, Step A using pipsyl chloride instead of 3-bromobenzenesulfonyl 

chloride. Purification of the residue by column chromatography using 95/5 Co 

90/10 dichioromethane/EtOAc provided 75% yield of 39a, HRMS (FAB) 

Calcd for Cj 7H24N20651: 511.0400 (M+H). Found: 511.0386. 

Step B 

Qp 

3 
cCO2CH3 
H.HCI 

39b 
39a 

- The desired product 39b was obtained by the method described for 

Example 1, Step C. The crude material was used in the next step without 

purification. 
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’3D 

StepE 

Lt?CO2CH3 

HCI.H2NJ 

a 

39d 

Q,p 

LI N CO2CH3 

0 

0 
39e 

The desired product 39e was obtained by the method described for 

Example 1, Step F using pentenoic acid as the coupling partner. Purification 

of the residue by column chromatography using 98/2 dichloromethanelMeOH 

provided 76% yield of 39e. 

$1t!PF 

3% 39f 

3 

The desired product 39f was obtained by the method described fQr 

Example 37, Step F. Purification of. the residue by column chromatography 

using 98/2 dichloromethane/MeOH provided 28% yield of 39f as a mixture of 

diastereomers. HRMS (FAB) Calcd for C25H34N306S: 504.2168 (M+H). 

Found: 504.2160. 
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’3) 
Step I 

39h 

+ HCL 

OH 00 

391 

The expected product 391 was obtained by the method described for 

Example 2, Step A in 36% yield. The crude material was sufficiently pure for 

further studies. HRMS (FAB) Calcd for C44H63N6010S: 867.4326 (M+H). 

Found: 867.4342. S 
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f37 

Step A 

The desired material 40 was obtained by the procedure described for 

Example 3, Step A in 93% yield as a mixture of diastereomers. HRMS (FAB) 

Calcd for C40H53N6010S: 8093544 (M+H). FQund: 809.3544. 

Example 41: Preparatioii of.Gompound41 



11 

I 

WO 01/77113 

$tep,B 

op 

NJ 

rt) N 020 

0 
 

41a 

3 

29 

41b 

PCTIUSOI/10869 

’33 

3 

The desired product 41b was obtained by the method described for 

Example 37 Step F. The residue was purified using 97/3 

dichloromethane/MeOH to afford 41b in 26% yield. HRMS (FAB) Catcd for 

C231-130N306S: 476.1855 (M+H). Found: 476.1858. 

step 

C 

3 

41b 41c 

3 

The desired product 41c was obtained by the hydrogenation methcid 

described for Example 1, Step D in 75% yield. The material was sufficiently 
pure for further studies. 
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The expected product 41e was obtained by the method described for 

Example 2, Step A in 63% yield. The crude material was sufficiently pure fo 

further studios. 

Step F 

I 

The desired material 41 was obtained by the oxidation protocol 

described for Example 2, Step B. Purification of the residue using 98/2 to 

� 95/5 dichloromethane/MeOH afforded 41 in 52% yield as a mixture of 

diastereomers. - 
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Exmp1e 43: Preparation of Cornpound43:. 

(343 

� 
A 

� 

Q^CO2CH3 

00 

F 43a 

To a cold (0°C) solution of F (5.4 g, 22.1 mmol) in dichloromethane (50 

mL) was added triethylamlne (6.8 mL, 48.6 mmol), DMAP (few crystals) and 

benzenesulfonyl chloride (3.29 g, 24.1 mmol). The reaction mixture was left 

standing in the refrigerator (0-5°C) overnight. The reaction mixture was 

washed with saturated NaHCO3, and 10% citric acid solution The organic 

� layer was dried (Na2804) and concentrated. The residue was purified by 

flash chromatography using 9515 dichloromethane/EtOAc to afford 5.0 g (59% 

yield) of 43a. 

Step B 

OH 

c’CO2CH3 0
cCO2CH3 

H.HCI 
10 

43a 43b 

41* 
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mixture and added Et20 (50 mL). The precipitated solid material was filtered 

off. Repeated this operation twice to remove most of the side products. The’, 

filtrate was concentrated and purified by flash chromatography using 90/10 to 

85/15 dichioromethane/EtOAc to provide 330 mg of 43d. The recovered 

starting materials, along with some triphenyiphosphine oxide, was resubjected 

to the above described conditions to provide additional 420 mg of 43dm 

Combined yield = 34%. FIRMS (FAB) Calcd for C351150N308S: 6723319 

(M+H). Found: 672.3330, 

Step E 

3 

43d 43e 

The desired product 43e was obtained by the method despiibed for 

Example 1, Step E. The crude product was carded to the next step. 

tep F 

43e 

O2Ph 
- 

c)CO2CH3 

0 
431 
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concentrated and Et20/EtOAc (5OmL/50 ml-) was added. The precipitated 

solids were filtered off and the filtrate was concentrated. The residue was 

purified by flash chromatography using 85/15 to 80/20 

dichioromethane/EtOAc to afford pure 43h In 20% yield. HRMS (FAB) Calcd 

for C31 H40N307S: 5982587 (M+H). Found: 598.2581. 

Step I 

43h 

00 
431 

The expected product 431 was obtained by the procedure described for 

Example 1, Step I in 82% yield. 
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Step K 

431 

(343 

N. 

The expected product 43 was obtained by the oxidation protocol 

described previously for Example 1, Step K. Purification by flash column 

chromatography using 97/3 dichlorornethane/MeOH afforded 43 as a mixture 

of diastereomers. Combined yield = 60% (for 2 steps). HRMS (FAB) Calcd 

for c481-162N7010S: 928.4279 (M+H). Found: 928.4290. 
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3 

44a 44b 

3 

The desired product 44b was obtained by the method described for 

Example 1, Step E. The crude material was carried forward without 

purification. 

Step C 

3 

44b 440 

3 

The desired product was obtained by the method described for 
Example 1, Step F, using 3-hydroxybenzoic acid. The material was purified 
by flash column chromatography using 85/15 to 65/35 dichloromethane/ethyl 
acetate to provide 44c in 81% yield. 
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Step F 

44e 44f 

The desired product 44f was obtained by the method described for 

Example 1, Step I. Yield of 44f (for 2 steps) = 11%. 

Step .9 

44f 

+ HCLH 

A 

.-
 fl 449 

The expected product 44g was synthesized as described earlier for the 

Example 1, Step J. The material after work-up was carried forward to the next 

step. 
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xampIe 45; Preparation oWornpound 45: 

-fl 
45 

Step A 

BnOOH 
45a 

+ oo 

45c 
LO/LO/_Br 

45b 

Alkylation of 45a with 45b was carried out using the procedure 

described for Example I Step A. The crude product was purified using 

0 85/0/15 to 85/5/10 hexanes/EtOAc/dichloromethane to provide 45c in 37% 

: yield. HRMS (FAB) Calcd for C181-12904: 309.2066 (M+H). Found: 

309.2060. 

8tep. 

OOBn HOOOBn 
45c 45d 

To a solution of 45c (4.8 g, 15.5 mmol) in MeOH (30 mL) was added 

pyridinium p-toluenesulfonate (780 mg, 31 mmol) and refluxed for 3 hrs when 
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0 0. 
so,? -1 

A 
0 

0 
C.3-11?02H 

’10 
Bn? Bn 

Of 45g 

The desired product 45g was obtained by the procedure described for 

Example 18 Step B using Of as the starting material. The residue was 

purified by flash chromatography using 90/10 dichioromethane/EtOAc to 

� provide 45g in 61% yield (for 2 steps). HRMS (FAB) Calcd for C271-144NcD7: 

4943118(M+H). Found: 494.3107. 

Stepf 

Bn[

 WNNI< 

469 45h 

The desired compound 4h was prepared by the protocol described for 

Example I Step C. The material was carried forward. 

Step   

_BnO 

"".. 

B 
4th 

0 
461 
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1 ?4-3 

SpJ 

HO0 

HCL H2N,L0 1< 

C 
46k 

451 

To a cold (0°C) solution of 45k in dichioromethane is added 

� 
triethylamine followed by carbonyidlirnidazote. Slow warming to ambient 

temperature overnight is expected to provide the, required product 451 This 

product can be purified using conventional flash column chromatography to 

afford pure 451. 

Stepj( 

451 45m 

The desired product 45m is obtained by the producer described 

previously for Example 3 Step A 
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Ste 
nivi 

U 

N 
_IAO 

0 0 0 
OY 

U 46 

The desired product 45 is obtained by the oxidation protocol described 

previously for Example I Step K. Purification by flash column 

chromatography will afford pure 45. 

Example 46: PrepaatEon of Compound 46: 

46 
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by flash column chromatography using 10/90 to 30/70 

EtOAc/dichloromethane to provide 4.2 g of 46c (45% yield - for 2 steps) 

HRMS (FAB) Calcd for CIOH20NO38: 234.1164 (M4H). Found: 234.1168. 

Step C 

AC 

H 
NJ, 

>rOY 
0 0 

46c 46d 

� To a cold (-15°C) solution of 46c 4.2 g, 19.4 mmol) in dichioromethane 

was added acetic acid (2.14 mL 38.8 mmol) followed by methyl 

isocyanoacetate (1.76 mL, 19.4 mmol), The reaction mixture was warmed to 

room temperature and lot stand for 16 hrs. Diluted the reaction with EtOAc 

and washed with saturated NaHCO3, brine and water. The organic layer was 

dried (Na2SO4) and concentrated. Purification by flash column 

chromatography using 30/70 EtOAc/dichloromethane afforded pure 46d (6.5 

g) as a white solid in 92% yield. HRMS (FAB) Calcd for C16H29N207S: 

393.1695 (M+H)4. Found: 393.1692. 

0
 

Step D 

>rYyYJ.oM 

46d 46e 

To a solution of 46d (6.5 g, 16.6 mmol) in MeOH (30 mL) was added a 

solution of lithium hydroxide (1.19 g, 50 mmol) in water (30 mL). After 45 

minutes the reaction mixture was concentrated. Aqueous citric acid solution 

was added till acidic pH (3) and the product was extracted into EtOAc. 
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14 

Step F 

HCLI 

451 

469 

The desired compound 469 was prepared by the protocol described for 

Intermediate A, Step 4. The material was carried forward for further studies. 
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Step I-i 

N N,,J, 
CNI?’Y 

),.,N 

46h 

46 

The desired product 46 was obtained by the oxidation protocol 

described previously for Example 10, Step J. The reaction took 4 days to go 

to completion. Purification of the residue by flash column chromatography 

(twice) and preparative TLC using 98/2 dichioromethane/MeOH afforded 46 

as a mixture of diastereomers in 12% yield (for 2 steps). HRMS (FAB) Calcd 

for C40H55N6098 795.3751 (M+H). Found: 795.3761. 



WO 01/77113 PCTILJSO1/10869 
269 L9 

Example 48: Preparation of Compound 48: 

Step A 

121 

,fl 
48 

+ HCLH 

48a 

F; 

The desired product 48b was obtained by the procedure described for 

Example I Step J. The crude material was sufficiently pure for further 

manipulations. (Note: The precursor 48a was obtained from commercially 

available Nboc-S-methylcysteine by similar procedures described for 469) 
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StepA 

�’fl 48 

-fl 49 

The desired product 49 is obtained by the oxidation protocol described 

previously for Example 11 Step A. 

Example O: Preparation of Compound 5: 



I: 
I 

WO 01/77113 FCT/LJS01110869 
273 

StepQ 

NH 
q 

L.H,QOCH3C?yo 

0 50b 
0 

SOc 

The desired product 50c is obtained by the method described for 
Example 10 Step A using p-toluenesulfonyl chloride as the starting material. 
Step p 

L.) SOc 

The desired product 50d is obtained by the treating 50c with HOBt in 

THF at ambient temperature over several hrs. 
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50f 

A 
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The expected product 50g is synthesized as described earlier for 

Example I Step J. 
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INZ 

,1 J 

51a 

The expected product 51a is synthesized as described earlier for 

Example 2 Step A. 
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5L) 

Step A 

H 

The desired product 52 is obtained by the procedure described 

previously for Example 3, Step A. 
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-- --

Step B 

53a 53b 

[I 

The desired product 53b was obtained by the method described in 

’ Example 1, Step G. The crude material was carried to the next step as is. 

StspCi 

3 

53b 53c 

3 

S’ 

The desired product 53c was obtained by the method described in 

Example 1, Step H. Purification by column chromatography using 9911 

dichioromethane/methariol afforded 53c along with triphenyiphosphine oxide. 

This mixture was taken to thenext step. 
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V 

Step F 

- + 

53e 

53A 

- 

53B 

The desired products 53A and 53B were obtained by the oxidation 

protocol described previously for Example 1, Step K. Purification by flash 

column chromatography using 10010 to 99/1 ciichloromethane/methanol 

afforded separate isomers 53A and 53B, and some mixture. 
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Step C 

BnOJH. Nd 

54C 54d 

The desired product 54d was obtained by the procedure described for 

Example I Step C. The crude product was used without further purification. 

StepD 

� 
HCI.H2NJ0 

CO2N’’ 

a 

Me 54f 

The desired product 54f was obtained by the procedure described for 

Example 26 Step A using Me as the starting material. The crude product was 

purified by flash chromatography using 80/20 to 100/0 

dithlorometharieihexanes to afford 54f. 
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Step  G-

ONM 02H 

00 

lb 

287 

Bn0,-.O 

- 

IAI?O 

541 

PCTIUSOI/1 0869 

The desired compound 541 was prepared by the protocol described for 

Example 18 Step B. 

Step H 

9 "? 
�)1-1010 

0 

641 

BnO’-.Q 

- )0- 
HCWIO 

54j 

The desired product 54j was obtained by the procedure described for 

Example I Step C The crude material was used without purification. 

Step I 

Bno)yL1oH 

54h 

Bno,c 

+HcT0T( 

54k 
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’s-cl 

L) Mm L) 
The desired product Mn is obtained by the producer described 

previously for Example 3 Step A. 

Step   

+ HC1. 

54n L.) 

540 

The expected product 540 is synthesized as described earlier for 

Example 1 Step J. 
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tp A 

HOyOH 

55a 55b 

Commercially available 55a was converted to the desired product 55b 

using the procedure described for Example 26 Step A in 41 % yield 

Step  

Bn0Q 

54j 

The desired product 55c was obtained by the coupling protocol 

described previously for Example I Step D using N-boo-t-butylglycine as the 

coupling partner. Purification using 9515 dichioromethane/EtOAc affdrded 55c 

0 in 57% yield. 

Step C 

I 55c I 55d 

The desired product 55d was obtained by the procedure described 

previously for Example 1 Step C. The crude material was carried further. 
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JE 
Step F 

5sf I 55g 

The expected product 55g was synthesized as described earlier for 

Example I Step H. Purification by flash chromatography using 85/15 

dichioromethane/EtOAc provided 55g in 10% yield. 

$tepG 

55g 55h 

0 
The desired product 55h was obtained by the method described 

previously for Example 3 Step. A. The crude material was carried further 

without purification.41
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