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Notarielle Bescheinigung gemaf
§ 21 Bundesnotarordnung

Aufgrund meiner heutigen Einsichtsnahme in

- das elektronische Handelsregister beim
Amtsgericht Charlottenburg, Berlin zu HR B
283 B (Bayer Schering Pharma Aktien-
gesellschaft)

bescheinige ich,

der unterzeichnende Notar Klaus Striewski
im Bezirk des Oberlandesgerichts Kéin mit
dem Amtssitz in Leverkusen

hiermit Folgendes:

Die Bayer Schering Pharma Aktien-
gesellschaft hat ihre Firma in Bayer Pharina
Aktiengesellschaft gedndert. Die Umfirmie-
rung ist mit Eintragung in das Handelsre-
gister des Amtsgerichts Charlottenburg,
Berlin, (HR B 283 B) am 01.07.2011 wirk-
sam geworden.

Leverkusen, 06.07.2011 / July 06, 2011

Notarial Certificate according to § 21 of
the German National Rules and
Requlations for Notaries

According to my inspection of today of the

- electronical version of the abstract from the
register for companies of the district court at
Charlottenburg, Berlin, conceming HR B 283
B (Bayer Schering Pharma Aktiengesell-
schaft) ' '

I, the undersigning notary public Klaus
Striewski for the district of the regional court
of appeals at Cologne, with offical residence
at Leverkusen,

hereby certify
that:

The name of Bayer Schering Pharma
Aktiengesellschaft has been amended to
Bayer Pharma Aktiengeselischaft. The
change of the name has become effective
upon it’s registration in the register for
companies of the district court at Charlotten-
burg, Berlin, (HR B 283 B) on July 1, 2011.

Klaus Striewski
(Notar in Leverkusen)

0335



APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. Land: Bundesrepublik Deutschland

Diese éffentliche Urkunde

ist unterschrieben von Klaus Striewski

in seiner Eigenschaft als Notar

sie ist versehen mit dem Stempel des

Notars Klaus Striewski in Leverkusen
Bestétigt

RN

5. inKéin 6. am 8.7.2011 i
7. durch den Vizeprasidenten des Landgerichts
8. unter Nr.: 3085/11
9

. Stempel: 10. U cheHt:

+

. 0336
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PTQISB/81A (12.08)
Approvad for uss through 11/30/2011. OMB 66510035
U.S, Patent and deamark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwark Reducton Act of 1985, no psrsons am required to respond o a ion unless it a vald OMB confrol aumber,
PATENT - POWER OF ATTORNEY Patent Number 7,157,456
OR Issue Date January 2, 2007
REVOCATION OF POWER OF ATTORNEY | Fist Named inventor | Alexander Straub
WITH A NEW POWER OF ATTORNEY e | SUBSTITUTED OXAZOLIDINONES AND
AND ® | THEIR USE IN THE FIELD OF BLOOD...
CHANGE OF CORRESPONDENCE ADDRESS ["atamey DosketNo. | 11987-00014.US
| hereby revoke all previous powers of attomey given in the above-dentified patent.

D A Power of Attorney Is submilted herewith.

IZ] I hereby appoint Praclitioner(s) assoclatad with the following Customer Number as my/our

atiomey(s) or agent(s) with respect to the patent identifiad abova, and to transact all business in 23416
the Unlied States Patent and Trademark Office connected therewith:

D | hemby appoint Practitioner(s) named below as myfour aftomney(s) or agen(s) with respect to the patent identified
above, and {0 transact all business in the United States Patent and Trademark Office connected therewith:

Practifioner{s) Name Rﬁ‘:n";"f" Practtioner(s) Name R‘Lgfm”:eu:‘"
Please racognize or change the correspondence address for the above-identified patent to:
D The address associated wilh the above-mentioned Customer Number.
OR . R
The address associated with Customer Number. 23416
OR
Flrm or
Indlvidual Name
Address
City State Zip
Country Telephone Emall
1 am the:
D Inventor, having ownership of the patent.
OR
Patent owner.
Statament under 37 CFR 3.73(b) (Form PTO/SB/36) submitted herewith or filed on
— SIGQATU@@_&MW or Patent Owner
Signature z /A (e o vt S Pate Julv 21 201
Name Dr.Frank Burkert | Telephone i
Title and Company qprmtm es Bayér Pharmg Aktiengesellschaft
NOTE: Signatures of all the Inventors or patent ownars of the entire interest or thelr reprasantative(s) are required. Submit muitipls forms H more
han one signature ls required, see below”,

D “Totat of

#4,393,808

forms are submiited,
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PTO/SB/g6 (07-09)

Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless & displays a valid OMB control number,

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Alexander Straub et al.
Application No./Patent No.: 7,157,456 Filed/Issue Date: January 2, 2007
Titled: SUBSTITUTED OXAZOLIDINONES AND THEIR USE IN THE FIELD OF BLOOD
COAGULATION
Bayer Pharma Aktiengesellschaft ,a Corporation
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, govemment agency, etc.)

states that it is:
1. the assignee of the entire right, title, and interest in;
2. D an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or

3. D an assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)
the patent application/patent identified above by virtue of either:

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was
recorded in the United States Patent and Trademark Office at Reel .

Frame , or for which a copy thereof is attached.
OR
B. IZ] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:
1. From: _ Alexander Straub et al. To:  Bayer Aktiengesellschaft
The document was recorded in the United States Patent and Trademark Office at
Reel 013411 , Frame 0223 , or for which a copy thereof is attached.
2. From: _Bayer Aktiengesellschaft To: _Bayer Healthcare Aktiengesellschaft
The document was recorded in the United States Patent and Trademark Office at
Reel 015004 , Frame 0466 , or for which a copy thereof is attached.
Bayer Schering Pharma
3. From: Bayer Healthcare AG To: _ Aktiengesellschaft
The document was recorded in the United States Patent and Trademark Office at
Reel 023769 , Frame 0122 , or for which a copy thereof is attached.

Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] -

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Christine M. Hansen/ July 29, 2011

Signature Date
Christine M. Hansen ' Attorney for Assignee
Printed or Typed Name Title

4410899
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SUPPLEMENTAL SHEET FOR USE WITH PTO/SB/S6 (07-09)

4. From: Bayer Healthcare AG To: _Bayer Schering Pharma AG

The document was recorded in the United States Patent and Trademark Office at

Reel 022520 , Frame 0150 , or for which a copy thereof is attached.
5. From: _ Bayer Heaithcare AG To: _Bayer Schering Pharma AG

The document was recorded in the United States Patent and Trademark Office at

Reel 022575 0337 , or for which a copy thereof is attached.
6. From: Bayer Schering Pharma AG To: _Bayer Pharma Aktiengeselischaft

The document was recorded in the United States Patent and Trademark Office at

Reel 026661 , Frame 0406 , or for which a copy thereof is attached.
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-
Janssen Pharmaceuticals, Inc. - J a n SS e n

1000 US nghway 202 . " PHARMACEUTICAL COMPANIES
Raritan, NJ 08869 o fohmeenfohorren
908.927.5757 tel
908.927.2823 fax

www.janssenpharmaceuticalsinc.com

August 23, 2011

Bayer Pharma Aktiengesellschaft
Mullerstrasse 178

Berlin

Germany 13535 .

Dear Sir or Madam:

Janssen Pharmaceuticals, Inc. (hereinafter “JPI”), the exclusive licensee in the US
and marketing applicant for Xarelto~ (rivaroxaban), hereby authorizes Bayer Pharma
Aktiengesellschaft (hereinafter “BPA”) to rely upon the information generated and
activities undertaken either by JPI or on its behalf, for the IND and NDA phases of
regulatory review of Xarelto® (collectively “Information”) for the limited purpose of BPA
submitting and prosecuting an application for patent term extension under 35 U.S.C. §156
for U.S. Patent No. 7,157,456. For avoidance of doubt, Information shall include that
information generated and activities undertaken by Johnson & Johnson Pharmaceutical
Research and Development, LLC in support of the regulatory review and FDA approval of
Xarelto®. :

Very truly yours,
Janssen Pharmaceuticals, Inc.

O cee Clodrr s

Patricia C. Lukens
Vice President, Law
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XARELTO®

{rivaroxaban) film-coated oral tablets

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use XARELTO®
(rivaroxaban) safely and effectively. See full prescribing information for XARELTO
XARELTO (rivaroxahan) film-coated oral tablets

Initial U.S. Approval: 2011

WARNING: SURGICAL SETTINGS--SPINAL/EPIDURAL HEMATOMA
Epidural or spinal hematomas may occur in patients who are anticoagulated
and are receiving neuraxial anesthesia or undergoing spinal puncture. These
hematomas may result in long-term or permanent paralysis. Consider these
risks when scheduling patients for spinal procedures. Factors that can
increase the risk of developing epidural or spinal hematomas in these
patients include:

« use of indwelling epidural catheters
* concomitant use of other drugs that affect hemostasis, such as non-

steroidal anti-inflammatery drugs (NSAIDs), platelet inhibitors, other
anticoagulants

« a history of traumatic or repeated epidural or spinal punctures
* a history of spinal deformity or spinal surgery.

Monitor patients frequently for signs and symptoms of neurological
impairment. If neurclogical compromise is noted, urgent treatment is
necessary.

Consider the benefits and risks before neuraxial intervention in patients

anticoagulated or to be anticoagulated for thromboprophylaxis
[see Warnings and Precautions (5.1) and Drug Interactions (7)].

INDICATIONS AND USAGE

XARELTO is a factor Xa inhibitor indicated for the prophylaxis of deep vein
thrombosis {OVT) which may lead to pulmonary embolism (PE} in patients
undergoing knee or hip replacement surgery. (1)

DOSAGE AND ADMINISTRATION
* 10 mg orally, once daily with or without food (2}

DOSAGE FORMS AND STRENGTHS

Tablet: 10 mg (3}

CONTRAINDICATIONS

* Hypersensitivity to XARELTG (4}
« Active major bleeding {4)

WARNINGS AND PRECAUTIONS

» Risk of bleeding: XARELTO can cause serious and fatal bleeding. Promptly
evaluate signs and symptoms of blood loss. {5.2)

+ Prégnancy related hemorrhage: Use XARELTO with caution in pregnant women
due to the potential for obstetric hemorrhage andf/or emergent delivery.
Promptly evaluate signs and symptoms of blood loss. {5.3)

ADVERSE REACTIONS
The most common adverse reaction {>5%) was bleeding. {6)

To report SUSPECTED ADVERSE REACTIONS, contact Janssen Pharmaceuticals,
inc. at 1-800-526-7736 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

DRUG INTERACTIONS

+ Combined P-gp and strong CYP3A4 inhibitars: Aveid concomitant use unless
the lack of a significant interaction is proven {7.1)

+ Combined P-gp and weak or moderate CYP3A4 inhibitors: Avoid concomitant
use unless the benefit outweighs the bleeding risk in patients with renal
impairment {7.2)

« Combined P-gp and strong CYP3A4 inducers: Avoid concomitant use or
consider an increased dese (2.1, 7.3}

» Anticoagulants: Avoid concomitant use {7.4)

» Clopidogrel: Avoid concomitant use unless the benefit outweighs the bleeding
risk (7.6)

USE IN SPECIFIC POPULATIONS

+ Nursing mothers: discontinue drug or discontinue nursing (8.3}

* Renal impairment: Avoid use in patients with severe impairment {CrCl <30 mUmin}.
Use with caution in moderate impairment (CrCl 30 to <50 mL/min) {8.7)

» Hepatic impairment: Avoid use in patients with moderate (Child-Pugh B} or
severe (Child-Pugh C) hepatic impairment or in patients with any degree of
hepatic disease associated with coagulopathy (8.8)

See 17 for PATIENT COUNSELING INFORMATION.

Issued: July 2011

XARELTO® (rivaroxaban) film-coated oral tablets

FULL PRESCRIBING INFORMATION: CONTENTS*

WARNING: SURGICAL SETTINGS—SPINAL/EPIDURAL HEMATOMA
1 INDICATIONS AND USAGE
2 DOSAGE AND ADMINISTRATION
2.1 Use with P-gp and Strong CYP3A4 Inducers
3 DOSAGE FORMS AND STRENGTHS
4 CONTRAINDICATIONS
5 WARNINGS AND PRECAUTIONS
5.1 Spinal/Epidural Anesthesia or Puncture
52 Risk of Bleeding
5.3 Risk of Pregnancy Related Hemorrhage
54 Renal Impairment
5.5 Hepatic Impairment
6 ADVERSE REACTIONS
6.1 Adverse Reactions in Clinical Trials
6.2 Hemorrhage
6.3 Other Adverse Reactions
6.4 Postmarketing Experience
7 DRUG INTERACTIONS
7.1 Drugs that Inhibit Cytochrome P450 3A4 Enzymes and Drug Transport
Systems
7.2 Drug-Disease Interactions with Drugs that Inhibit Cytochrome P450
3A4 Enzymes and Drug Transport Systems
7.3 Drugs that Induce Cytochrome P450 3A4 Enzymes and Drug Transport
Systems
74 Anticoagulants
75 NSAIDs/Aspirin
76 Clopidogrel
8 USE IN SPECIFIC POPULATIONS
81 Pregnancy
8.2 Labor and Delivery
83 Nursing Mothers
8.4 Pediatric Use
85 Geriatric Use
8.6 Females of Reproductive Potential
8.7 Renal Impairment
8.8 Hepatic Impairment
10 OVERDOSAGE
11 DESCRIPTION
12 CLINICAL PHARMACOLOGY
12.1 Mechanism of Action
12.2 Pharmacodynamics
12.3 Pharmacakinetics
12.4 QT/QTc Prolongation
13 NON-CLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, and Impairment of Fertility
14 CLINICAL STUDIES
16 HOW SUPPLIED/STORAGE AND HANDLING
17 PATIENT COUNSELING INFORMATION
17.1 lInstructions for Patient Use
17.2 Bleeding Risks
12.3 Concomitant Medication and Herbals
17.4 Pregnancy and Pregnancy-Related Hemorrhage
17.5 Nursing
17.6 Females of Reproductive Potential

*Sections or subsections omitted from the full prescribing information are not
listed

FULL PRESCRIBING INFORMATION

WARNING: SURGICAL SETTINGS--SPINAL/EPIDURAL HEMATOMA
Epidural or spinal hematomas may occur in patients who are anticoagulated
and are receiving neuraxial anesthesia or undergoing spinal puncture. These
hematomas may result in long-term or permanent paralysis. Consider these
risks when scheduling patients for spinal procedures. Factors that can
increase the risk of developing epidural or spinal hematomas in these
patients include:

« use of indwelling epidural catheters

« concomitant use of other drugs that affect hemostasis, such as non-
steroidal anti-inflammatory drugs (NSAIDs), platelet inhibitors, other
anticoagulants

* a histary of traumatic or repeated epidural or spinal punctures

« a histary of spinal deformity or spinal surgery.

Monitor patients frequently for signs and symptoms of neurclogical

impairment. If neurological compromise is noted, urgent treatment is

necessary.

Consider the benefits and risks before neuraxial intervention in patients

anticoagulated or to be anticoagulated for thromboprophylaxis [see

Warnings and Precautions (5.1) and Drug Interactions (7)}.
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XARELTO® [rivaroxaban) film-coated oral tablets

1 INDICATIONS AND USAGE

XARELTO (rivaroxaban) Tablets are indicated for the prophylaxis of deep vein
thrombosis (DVT), which may lead to pulmonary embolism (PE} in patients
undergoing knee or hip replacement surgery.

2 DOSAGE AND ADMINISTRATION
The recommended dose of XARELTO is 10 mg taken orally ence daily with or
without food. The initial dose should be taken at least 6 to 10 hours after surgery
once hemostasis has been established.

+ For patients undergoing hip replacement surgery, treatment duration of 35 days
is recommended.

+ For patients undergoing knee replacement surgery, treatment duration of
12 days is recommended.

if a dose of XARELTO is not taken at the scheduled time, the dose should be
taken as soon as possible on the same day and continued on the following day
with the once daily intake as recommended.

Administration via Gl feeding tube:

Rivaroxaban absorption is dependent on the site of drug release in the
gastrointestinal (Gl} tract {gastric versus small intestine). When administering
XARELTO as a crushed tablet via a feeding tube, confirm gastric placement of
the tube [see Clinical Pharmacology (12.3}].

21 Use with P-gp and Strong CYP3A4 Inducers

Concomitant use of XARELTO with drugs that are combined P-gp and strong
CYP3A4 inducers {e.g., carbamazepine, phenytain, rifampin, St. John's wort) should
be avoided. A XARELTO dose increase to 20 mq {i.e,, two 10 mg tablets} should be
considered if these drugs must be coadministered. The 20 mg dose should be
taken with food [see Drug Interactions (7.3) and Clinical Pharmacology (12.3}].

3  DOSAGE FORMS AND STRENGTHS

XARELTO 10 mg tablets are round, light red, biconvex and film-coated with
a triangle pointing down above a “10” marked on one side and “Xa" on the
other side. .

4  CONTRAINDICATIONS

XARELTO is contraindicated in patients with:

* hypersensitivity to XARELTO

« active major bleeding [see Warnings and Precautions (5.2)]

H WARNINGS AND PRECAUTIONS

5.1 Spinal/Epidural Anesthesia or Puncture

When neuraxial anesthesia (spinaljepidural anesthesia) or spinal puncture
is employed, patients treated with anticoagulant agents for prevention
of thromboembolic complications are at risk of developing an epidural or
spinal hematoma which can result in long-term or permanent paralysis [see
Boxed Warning].

An epidural catheter should not be removed earlier than 18 hours after the last
administration of XARELTO. The next XARELTO dase is not to be administered
earlier than 6 hours after the removal of the catheter. If traumatic puncture
occurs, the administration of XARELTO is to be delayed for 24 hours.

5.2 Risk of Bleeding

XARELTO increases the risk of bleeding and can cause serious and fatal
bleeding. Major hemorrhages including intracranial, epidural hematoma,
gastrointestinal, retinal, and adrenal bleeding have been reported. Use XARELTO
with caution in conditions with increased risk of hemorrhage.

Concomitant use of drugs affecting hemostasis increases the risk of bleeding.
These include platelet aggregation inhibitors, other antithrombotic agents,
fibrinolytic therapy, thienopyridines and chronic use of non-steroidal anti-
inflammatory drugs (NSAIDs) [see Drug Interactions (7.4), (7.5), (7.6}].

Bleeding can occur at any site during therapy with XARELTO. An unexplained fall
in hematocrit or blood pressure should lead to a search for a bleeding site.
Promptly evaluate any signs or symptoms of blood loss.

5.3 Risk of Pregnancy Related Hemorrhage

XARELTO should be used with caution in pregnant women and only if the
potential benefit justifies the potential risk to the mother and fetus. XARELTO
dosing in pregnancy has not been studied. The anticoagulant effect of XARELTO
cannot be monitored with standard laboratory testing nor readily reversed.
Promptly evaluate any signs or symptoms suggesting blood loss {e.g., a drop in
hemoglobin and/or hematocrit, hypotension, or fetal distress).

5.4 Renal Impairment

Avoid the use of XARELTO in patients with severe renal impairment (creatinine
clearance <30 mL/min) due to an expected increase in rivaroxaban exposure and
pharmacodynamic effects in this patient population.

Observe closely and promptly evaluate any signs or symptoms of blood loss in
patients with moderate renal impairment {CrCl 30 to <50 mU/min). Patients who
develop acute renal failure while on XARELTO should discontinue the treatment
[see Use in Specific Populations (8.7)].

XARELTO® (rivaroxaban) film-coated oral tablets

55 Hepatic Impairment

Clinical data in patients with moderate hepatic impairment indicate & significant
increase in rivaroxaban exposure and pharmacodynamic effects. No clinical
data are available for patients with severe hepatic impairment. Avoid use of
XARELTO in patients with moderate (Child-Pugh B) or severe (Child-Pugh C)
hepatic impairment or with any hepatic disease associated with coagulopathy
[see Use in Specific Populations (8.8)].

6  ADVERSE REACTIONS

6.1 Adverse Reactions in Clinical Trials

In three randomized, controlled clinical trials (RECORD 1-3} in elective joint
replacement surgery, 4487 patients received XARELTO 10 mg orally once daily.
The mean duration of XARELTO treatment was 11.9 days in the total knee
replacement study and 33.4 days in the total hip replacement studies. Overall,
the mean age of the patients studied in the XARELTO group was 64 years, 59%
were female and 82% were Caucasian. Twenty-seven percent (1206} of
patients underwent knee replacement surgery and 73% {3281) underwent hip
replacement surgery.

Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect the
rates observed in clinical practice.

In the RECORD clinical trials, the overall incidence rate of adverse reactions
leading to permanent treatment discontinuation was 3.7% with XARELTQ.

6.2 Hemorrhage

The most common adverse reactions with XARELTO were bleeding
complications [see Warnings and Precautions (5.2)]. The rates of major bleeding
events and any bleeding events observed in patients in the RECORD clinical triais
are shown in Table 1.

Table 1: Bleeding Events* in Patients Undergoing Hip or Knee Replacement
Surgeries {(RECORD 1-3)

XARELTO | Enoxaparin®
10 mg
Total treated patients N = 4487 N =4524
n (u/u) n (n/a)
Major bleeding event 14 {0.3) 5(0.2)
Fatal bleeding 1({<0.1} 0
Bleeding into a critical organ 2(<0.1) 3(0.1)
Bleeding that required re-operation 7(0.2) 5(0.1)
Extra-surgical site bleeding requiring transfusion 4{0.1) 1 {<0.1)
of >2 units of whole blood or packed cells
Any bleeding event® 261 (5.8) 251(5.6)
Hip Surgery Studies N = 3281 N =3298
n ("/u) n (a/o)
Major bleeding event 7(0.2) 3{0.1)
Fatal bleeding 1{<0.1) 0
Bleeding into a critical ergan 1{<0.1} 1 {<0.1}
Bleeding that required re-operation 2{0.1) 1{<0.1)
Extra-surgical site bleeding requiring transfusion 3{0.1} 1{<0.1)
of >2 units of whole blood or packed cells
Any bleeding event? 201 {6.1) 1911{5.8)
Knee Surgery Study N = 1206 N =1226
n (%) n (%)
Major bleeding event 7(0.6) 6 (0.5)
Fatal bleeding 0 0
Bleeding into a critical organ 1{0.1) 2{0.2)
Bleeding that required re-operation 5{0.4) 4{0.3)
Extra-surgical site bleeding requiring transfusion 1(0.1) 0
of >2 units of whole blood ar packed cells
Any bleeding event 60 (5.0) §0(4.9)

* Bleeding events occurring any time following the first dose of double-blind
study medication {which may have been prior to administration of active drug)
until two days after the last dose of double-blind study medication. Patients
may have more than one event.

¥ Includes the placebo-controlled period for RECORD 2, enoxaparin dosing was
40 mg once daily {RECORD 1-3)

¢ Includes major bieeding events

Following XARELTO treatment, the majority of major bleeding complications
{=60%) occurred during the first week after surgery.
6.3 Other Adverse Reactions

Table 2 shows other adverse drug reactions (ADRs) reported in 21% of XARELTO-
treated patients in the RECORD clinical studies.
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Table 2: Other Adverse Drug Reactions’ Reported by >1% of XARELTO-Treated
Patients in RECORD 1-3 Studies

System/Organ Class XARELTO | Enoxaparint
Adverse Reaction 10 mg
(N = 4487) {N = 4524)

n (%) n (%)
Injury, poisoning and procedural complications
Wound secretion 125 (2.8) 89 {2.0)
Musculoskeletal and connective tissue disorders
Pain in extremity 74(1.7) 55(1.2)
Muscle spasm 52(1.2) 32{0.7)
Nervous system disorders
Syncope 55{1.2) 32{0.7)
Skin and subcutaneous tissue disorders
Pruritus 96 {2.1) 79(1.8)
Blister 63 {1.4) 40 {0.9)

* ADR occurring any time following the first dose of double-blind medication,
which may have been prior to administration of active drug, until two days after
the last dose of double-blind study medication.

* Includes the placebo-controlled period of RECORD 2, enoxaparin dosing was
40 mg once daily (RECORD 1-3}

The following ADR occurred in <1% of XARELTO-treated patients in the clinical
studies:

Renal and urinary disorders: dysuria
The laboratory abnormalities in Table 3 were observed in clinical studies:
Table 3: Laboratary Abnormalities in RECORD 1-3 Clinical Studies

Laboratory Abnormality XARELTO Enoxaparin*

10 mg
Alanine aminotransferase >3 x ULN 114/4441 (2.6%) | 167/4456 (3.8%)
Aspartate aminotransferase >3 x ULN 122/4441 (2.8%) | 152/4456 (3.4%)
Total bilirubin >1.5 x ULN 140/4442 (3.2%) | 128/4456 (2.9%)
Gamma-glutamyltransferase >3 x ULN 292/4442 (6.6%) | 391/4457 (8.8%)
Platelet counts <100,000/mm? or <50% of | 116/4425(2.6%) | 131/4447 (3.0%)
baseline value

*Includes the placebo-controlled period of RECORD 2, enoxaparin dosing was
40 mg once daily (RECORD 1-3)

6.4 Postmarketing Experience

The following additional adverse reactions have been reported in countries
where XARELTO has been marketed. Because these reactions are reported
voluntarily from a population of uncertain size, it is not always possible to reliably
estimate their frequency or establish a causal relationship to drug exposure.
Blood and lymphatic system disorders: agranulocytosis

Gastrointestinal disorders: retroperitoneal hemorrhage

Hepatobiliary disorders: jaundice, cholestasis, cytolytic hepatitis

Immune system disorder: hypersensitivity, anaphylactic reaction, anaphylactic
shock

Nervous system disorders: cerebral hemorrhage, subdural hematoma, epidural
hematoma, hemiparesis

Skin and subcutaneous tissue disorders: Stevens-Johnson syndrome

7  DRUG INTERACTIONS

Rivaroxaban is a substrate of CYP3A4/5, CYP2J2, and the P-gp and ATP-binding
cassette G2 [ABCG2) transporters. Inhibitors and inducers of these CYP450
enzymes or transporters may resultin changes in rivaroxaban exposure.

7.1 Drugs that Inhibit Cytochrome P450 3A4 Enzymes and Drug Transport
Systems

In drug interaction studies evaluating the concomitant use with drugs that are
combined P-gp and CYP3A4 inhibitors, increases in rivaroxaban exposure and
pharmacodynamic effects (i.e., factor Xa inhibition and PT prolongation)
were observed. Significant increases in rivaroxaban exposure may increase
bleeding risk.

* Ketoconazole (combined P-gp and strong CYP3A4 inhibitor): Steady-state
rivaroxaban AUC and Cp,y increased by 160% and 70%, respectively. Similar
increases in pharmacodynamic effects were also observed.

Ritonavir (combined P-gp and strong CYP3A4 inhibitor): Single-dose
rivaroxaban AUC and Cq.y increased by 150% and 60%, respectively. Similar
increases in pharmacodynamic effects were also observed.

Clarithromycin (combined P-gp and strang CYP3A4 inhibitor): Single-dose
rivaroxaban AUC and Cpay increased by 50% and 40%, respectively. The
smaller increases in exposure observed for clarithromycin compared to
ketoconazole or ritonavir may be due to the relative difference in P-gp
inhibition.

« Erythromycin (combined P-gp and moderate CYP3A4 inhibitor): Both the single-
dose rivaroxaban AUC and Cqa, increased by 30%.

Avoid concomitant administration of XARELTO with combined P-gp and strong
CYP3A4 inhibitors {e.g., ketoconazole, itraconazole, lopinavir/ritonavir, ritonavir,
indinavir/ritonavir, and conivaptan) which cause significant increases in
rivaroxaban exposure that may increase bleeding risk.

When clinical data suggest a change in exposure is unlikely to affect bleeding
risk {e.g., clarithromyein, erythromycin), no precautions are necessary during
coadministration with drugs that are combined P-gp and CYP3A4 inhibitors.

7.2 Drug-Disease Interactions with Drugs that Inhibit Cytochrome P450 3A4
Enzymes and Drug Transport Systems

Based on simulated pharmacokinetic data, patients with renal impairment
receiving XARELTO with drugs that are combined P-gp and weak or moderate
CYP3A4 inhibitors ({e.g., erythromycin, azithromycin, diltiazem, verapamil,
quinidine, ranolazine, dronedarone, amiodarone, and felodipine), may have
significant increases in exposure compared with patients with normal renal
function and no inhibitor use, since both pathways of rivaroxaban elimination are
affected. Since these increases may increase bleeding risk, use XARELTO in this
situation only if the potential benefit justifies the potential risk {see Use in
Specific Populations (8.7)].

1.3 Drugs that Induce Cytochrome P450 3A4 Enzymes and Drug Transport
Systems

In a drug interaction study, co-administration of XARELTO (20 mg single dose
with food) with a drug that is a combined P-gp and strong CYP3A4 inducer
{rifampicin titrated up to 600 mg once daily) led to an approximate decrease of
50% and 22% in AUC and Cpna respectively. Similar decreases in
pharmacodynamic effects were also observed. These decreases in exposure to
rivaroxaban may decrease efficacy.

Avoid concomitant use of XARELTO with drugs that are combined P-gp and
strong CYP3A4 inducers {e.g., carbamazepine, phenytoin, rifampin, St. John's
wort). Consider increasing the XARELTO dose if these drugs must be
coadministered [see Dosage and Administration (2.1)].

7.4 Anticoagulants

In a drug interaction study, single doses of enoxaparin {40 mg subcutaneous) and
XARELTO {10 mg} given concomitantly resulted in an additive effect on anti-factor
Xa activity. Enoxaparin did not affect the pharmacokinetics of rivaroxaban. In
another study, single doses of warfarin {15 mg) and XARELTO (5 mg) resulted in
an additive effect on factor Xa inhibition and PT. Warfarin did not affect the
pharmacokinetics of rivaroxaban. The safety of long-term concomitant use of
these drugs has not been studied.

Avoid concurrent use of XARELTO with other anticoagulants due to the
increased bleeding risk other than during therapeutic transition periods where
patients should be observed closely. Promptly evaluate any signs or symptoms of
blocd loss {see Warnings and Precautions (5.2)].

15 NSAIDs/Aspirin .

In a single-dose drug interaction study there were no pharmacokinetic or
pharmacodynamic interactions observed after concomitant administration of
napraxen or aspirin {acetylsalicylic acid) with XARELTQ. The safety of long-term
concomitant use of these drugs has not been studied.

NSAlDs/aspirin are known to increase bleeding, and bleeding risk may be
increased when these drugs are used concomitantly with XARELTO.

Promptly evaluate any signs or symptoms of blood loss if patients are treated
concomitantly with NSAIDs andfor platelet aggregation inhibitors [see Warnings
and Precautions (5.2)].

7.6 Clopidogrel

In two drug interaction studies where clopidogrel {300 mg loading dose followed
by 75 mg daily maintenance dose} and XARELTO (15 mg single dose) were
co-administered in healthy subjects, an increase in bleeding time to 45 minutes
was observed in approximately 45% and 30% of subjects in these studies,
respectively. The change in bleeding time was approximately twice the maximum
increase seen with either drug alone. There was no change in the
pharmacokinetics of either drug.

Avoid concurrent administration of clopidogrel with XARELTO unless the benefit
outweighs the risk of increased bleeding [see Warnings and Precautions (5.2)].

8  USEIN SPECIFIC POPULATIONS

8.1 Pregnancy

Pregnancy Category C

There are no adequate or well-controlled studies of XARELTO in pregnant
women, and dosing for pregnant women has not been established. Use XARELTO
with caution in pregnant patients because of the potential for pregnancy related
hemorrhage and/ar emergent delivery with an anticoagulant that is not readily
reversible. The anticoagulant effect of XARELTO cannot be reliably monitored
with standard laboratory testing. Animal reproduction studies showed no )
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increased risk of structural malformations, but increased post-implantation
pregnancy loss occurred in rabbits. XARELTO should be used during pregnancy
only if the potential benefit justifies the potential risk to mother and fetus.

Rivaroxaban crosses the placenta in animals. Animal reproduction studies have
shown pronounced maternal hemorrhagic complications in rats and an
increased incidence of post-implantation pregnancy foss in rabbits. Rivaroxaban
increased fetal toxicity {increased resorptions, decreased number of live fetuses,
and decreased fetal body weight) when pregnant rabbits were given oral deses
of 210 mg/kg rivaroxaban during the period of organogenesis. This dose
corresponds to about 11 times the human exposure of unbound drug, based on
AUC comparisons at the maximum recommended human dose of 10 mg/day.
Fetal body weights decreased when pregnant rats were given oral doses of
120 mg/kq. This dose corresponds to about 40 times the human exposure of
unbound drug.

8.2 Labor and Delivery

Safety and effectiveness of rivaroxaban during labor and delivery have not been
studied in clinical trials. However, in animal studies maternal bleeding and
maternal and fetal death occurred at the rivaroxaban dose of 40 mg/kg (about
17 times maximum human exposure of the unbound drug at the human dose of
10 mg/day).

8.3 Nursing Mothers

It is not known if rivaroxaban is excreted in human milk. Rivaroxaban and/or its
metabolites were excreted into the milk of rats. Because many drugs are
excreted in human milk and because of the potential for serious adverse
reactions in nursing infants from rivaroxaban, a decision should be made
whether to discontinue nursing or discontinue the drug, taking into account the
importance of the drug to the mother.

8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.

8.5 Geriatric Use

0Of the total number of patients in the RECORD 1-3 clinical studies evaluating
XARELTO, about 53% were 65 years and over, while about 15% were >75 years.
In clinical trials the efficacy of XARELTO in the elderly {65 years or older) was
similar to that seen in patients younger than 65 years.

Elderly subjects exhibited an increase in exposure that may be caused by age
related changes in renal function. For patients 65 years of age and older,
consideration should be given to assessment of renal function prior to starting
therapy with XARELTO. Promptly evaluate any signs or symptoms of blood loss
[see Clinical Pharmacology (12.3)].

8.6 Females of Reproductive Potential

Females of reproductive potential requiring anticoagulation should discuss

pregnancy planning with their physician.

8.7-: Renal Impairment

The safety and pharmacakinetics of single-dose XARELTO (10 mg) were

evaluated in a study in healthy subjects [CrCl =80 mU/min {n=8}] and in subjects

with varying degrees of renal impairment (see Table 4). Compared to healthy

subjects with normal creatinine clearance, rivaroxaban exposure increased in

subjects with renal impairment. Increases in pharmacodynamic effects were

also observed.

Table 4; Percent Increase of Rivaroxaban PK and PD Parameters from
Normal in Subjects with Renal Insufficiency from a Dedicated Renal
Impairment Study

Renal Impairment Class

[CrCl {(mL/min)}
Parameter Mild Moderate  Severe
(50t079] [30t0 48] (150 29]

N=8 N=8 N=8

Exposure AUC 44 52 64

(% increase relative to normal}  Cppy 28 12 26
FXa Inhibition AUC 50 86 100

(% increase relative to normal)  Egye 9 10 12
PT Prolongation AUC 33 116 144

{% increase relative to normal)  Eg,, 4 17 20

PT = Prothrombin time; FXa = Coagulation factor Xa; AUC = Area under the
concentration or effect curve; Cnay = maximum concentration; Emgx = maximum
effect; and CrCl = creatinine clearance

Patients with any degree of renal impairment with concurrent use of P-gp and
weak to moderate CYP3A4 inhibitors may have significant increases in exposure
which may increase bleeding risk [see Drug Interactions (7.2)].

The combined analysis of the RECORD 1-3 clinical efficacy studies did not show
an increase in bleeding risk for patients with moderate renal impairment and
reported a possible increase in total VTE in this population. Observe closely and
promptly evaluate any signs or symptoms of blood loss in patients with moderate
renal impairment (CrCl 30 to <50 mL/min). Avoid the use of XARELTO in patients
with severe renal impairment (CrCl <30 mUmin) {see Warnings and Precautions
(5.2, 5.4}].

8.8 Hepatic Impairment

The safety and pharmacokinetics of single-dose XARELTO {10 mg) were
evaluated in a study in healthy subjects (n=16) and subjects with varying degrees
of hepatic impairment (see Table 5). No patients with severe hepatic impairment
(Child-Pugh C) were studied. Compared to healthy subjects with normal
liver function, significant increases in rivaroxaban exposure were observed in
subjects with moderate hepatic impairment (Child-Pugh B). Increases in
pharmacodynamic effects were also observed.

Table 5: Percent Increase of Rivaroxaban PK and PD Parameters from Normal

in Subjects with Hepatic Insufficiency from a Dedicated Hepatic
Impairment Study

Hepatic Impairment Class
{Child-Pugh Class)

Parameter Mild Moderate

(Child-Pugh A}  (Child-Pugh B)
N=8 -
Exposure AUC 15 127
(% increase relative to normal)  Cpax 0 27
FXa Inhibition AUC 8 159
(% increase relative to normal)  Epax 0 24
PT Prolongation AUC 6 114
{% increase relative to normal)  E,, 2 41

PT = Prothrombin time; FXa = Coagulation factor Xa; AUC = Area under the
concentration or effect curve; Cmax = Mmaximum concentration; Ep,, = maximum
effect

Avoid the use of XARELTO in patients with moderate {Child-Pugh B) or severe
{Child-Pugh C) hepatic impairment or with any hepatic disease associated with
coagulopathy [see Warnings and Precautions (5.2, 5.5}].

10 OVERDOSAGE

Overdose of XARELTO may lead to hemorrhage. A specific antidote of
rivaroxaban is not available. Discontinue XARELTO and initiate appropriate
therapy if bleeding complications associated with overdosage occur. The use of
activated charcoal to reduce absorption in case of XARELTO overdose may be
considered. Due to the high plasma protein binding, rivaroxaban is not expected
to be dialyzable [see Clinical Pharmacology (12.3]].

11 DESCRIPTION

Rivaroxaban, a factor Xa inhibitor, is the active ingredient in XARELTO Tablets with
the chemical name 5-Chloro-N-{{{55})-2-0x0-3-{4-(3-0x0-4-marpholinyliphenyl]-
1,3-0xazolidin-5-yllmethyl)-2-thiophenecarboxamide. The molecular formula of
rivaroxaban is CygH;gCIN:0sS and the molecular weight is 435.89. The structural

formula is:
o 0
O/—(N @—NJLO
N/ /
N

L0

. \7// 57 Cl
o

Rivaroxaban is a pure {S)-enantiomer. It is an odorless, non-hygroscopic, white

to yellowish powder. Rivaroxaban is only slightly soluble in organic solvents (e.g.,

acetone, polyethylene glycol 400) and is practically insoluble in water and

aqueous media.

Each XARELTO tablet contains 10 mg of rivaroxaban. The inactive ingredients of
XARELTO are: Microcrystalline cellulose, croscarmellose sodium, hypromellose,
lactose monohydrate, magnesium stearate, sodium lauryl sulfate, and Opadry®
Pink, a proprietary filmcoating mixture containing polyethylene glycol 3350,
hypromellose, titanium dioxide, and ferric oxide red.
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12 CLINICAL PHARMACOLOGY

12.1 Mechanism of Action

XARELTO is an orally bioavailable factor Xa inhibitor that selectively blacks the
active site of factor Xa and does not require a cofactor (such as Anti-thrombin
111} for activity. Activation of factor X to factor Xa {FXa) via the intrinsic and
extrinsic pathways plays a central role in the cascade of blood coagulation.

122 Pharmacodynamics

Dose-dependent inhibition of factor Xa activity was observed in humans and the
Neoplastin® prothrombin time (PT), activated partial thromboplastin time {aPTT)
and HepTest® are prolonged dose-dependently. Anti-factor Xa activity is also
influenced by rivaroxaban. There are no data on the use of the International
Normalized Ratio (INR). The predictive value of these coagulation parameters for
bleeding risk or efficacy has not been established.

12.3 Pharmacokinetics

Absorption

The absolute bioavailability of rivaroxaban is high {estimated to be 80% to
100%) for the 10 mg dose. Rivaroxaban is rapidly absorbed with maximum
concentrations {Cnay) appearing 2 to 4 hours after tablet intake.

Rivaroxaban pharmacokinetics are linear with no relevant accumulation beyond
steady-state after multiple doses. Intake with food does not affect rivaroxaban
AUC or Crax at the 10 mg dose.

The pharmacokinetics of rivaroxaban were not affected by drugs altering gastric
pH. Coadministration of XARELTO {30 mg single dose} with the Hj-receptor
antagonist ranitidine {150 mg twice daily) or the antacid aluminum hydroxide/
magnesium hydroxide (10 mL) did not show an effect on the bioavailability and
exposure of rivaroxaban.

Absorption of rivaroxaban is dependent on the site of drug release in the Gl tract A
29% and 56% decrease in AUC and Cyz compared to tablet was reported when
rivaroxaban granulate is released in proximal small intestine. Exposure is further
reduced when drug is released in the distal small intestine, or ascending colon.
Avoid administration of rivaroxaban via a method that could deposit drug directy into
the proximal small intestine (e.g., feeding tube) which can result in reduced
absorption and related drug exposure [see Dosage and Administration (2)].

Distribution

Plasma protein binding of rivaroxaban in human plasma is approximately 2% to
95%, with albumin being the main binding component. The steady-state volume
of distribution in healthy subjects is approximately 50 L.

Metabolism

Approximately 51% of an orally administered ["C]-rivaroxaban dose was
recovered as metabolites in urine {30%) and feces (21%). Oxidative degradation
catalyzed by CYP3A4/5 and CYP2J2 and hydrolysis are the major sites of
biotransformation. Unchanged rivaroxaban was the predominant moiety in
plasma with no major or active circulating metabolites.

Excretion

Following oral administration of a {*C]-rivaroxaban dose, 66% of the radioactive
dose was recovered in urine {36% as unchanged drug) and 28% was recovered
in feces (7% as unchanged drug). Unchanged drug is excreted into urine, mainly
via active tubular secretion and to a lesser extent via glomerular filtration
{approximate 5:1 ratio). Rivaroxaban is a substrate of the efflux transporter
proteins P-gp and ABCG2 (also abbreviated Bcrp). Rivaroxaban's affinity for
influx transporter proteins is unknown.

Rivaroxaban is a low-clearance drug, with a systemic clearance of
approximately 10 L/hr in healthy volunteers following intravenous administration.
The terminal elimination half-life of rivaroxaban is 5 to 9 hours in healthy subjects
aged 20 to 45 years.

Special Populations

Gender

Gender did not influence the pharmacokinetics or pharmacodynamics of
XARELTO.

Race
Healthy Japanese subjects were found to have 50% higher exposures compared
to other ethnicities including Chinese.

Elderly

In clinical studies, elderly subjects exhibited higher rivaroxaban plasma
concentrations than younger subjects with mean AUC values being
approximately 50% higher, mainly due to reduced {apparent) total body and renal
clearance. Age related changes in renal function may play a role in this age
effect. The terminal elimination half-life is 11 to 13 hours in the elderly [see Use
in Specific Populations (8.5)].

Body Weight

Extremes in body weight {<50 kg or >120 kg) did not influence rivaroxaban
exposure.

Drug Interactions
In vitro studies indicate that rivaroxaban neither inhibits the major cytochrome
P450 enzymes CYP1A2, 2C8, 2C3, 2C19, 206, 242, and 3A4 nor induces CYPIAZ,
286, 2C19, or 3A4.

In vitro data also indicates a low rivaroxaban inhibitory potential for P-gp and
ABCG2 transporters.

In addition, there were no significant pharmacokinetic interactions observed in
studies comparing concomitant rivaroxaban 20 mg and 7.5 mg single dose of
midazolam (substrate of CYP3A4), 0.375 mg once-daily dose of digoxin {substrate
of P-gp), or 20 mg once daily dose of atorvastatin {substrate of CYP3A4 and P-gp)
in healthy volunteers.

12.4 QT/QTc Prolongation

In a thorough QT study in healthy men and women aged 50 years and older,
no QTc prolonging effects were observed for XARELTO {15 mg and 45 mg,
single-dose).

13 NON-CLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, and Impairment of Fertility

Rivaroxaban was not carcinogenic when administered by oral gavage to mice or
rats for up to 2 years. The systemic exposures (AUCs) of unbound rivaroxaban in
male and female mice at the highest dose tested (60 mg/kg/day) were 3- and
5-times, respectively, the human exposure of unbound drug at the human dose of
10 mg/day. Systemic exposures of unbound drug in male and female rats at
the highest dose tested (60 mg/kg/day} were 4- and 10-times, respectively, the
human exposure.

Rivaroxaban was not mutagenic in bacteria {Ames-Jest) or clastogenic in V79
Chinese hamster lung cells /n vitro or in the mouse micronucleus test in vivo.

No impairment of fertility was observed in male or female rats when given up to
200 mg/kg/day of rivaroxaban orally. This dose resulted in exposure levels, based
on the unbound AUC, at least 33 times the exposure in humans given 10 mg
rivaroxaban daily.

14 CLINICAL STUDIES

XARELTO was studied in 9011 patients (4487 XARELTO-treated, 4524 enoxaparin-
treated patients) in the RECORD 1, 2, and 3 studies.

The two randomized, double-blind, clinical studies (RECORD i and 2) in patients
undergoing elective total hip replacement surgery compared XARELTO 10 mg once
daily starting at least 6 to 8 hours {about 30% of patients dosed 6 to 10 hours)
after wound closure versus enoxaparin 40 mg once daily started 12 hours
preoperatively. In RECORD 1 and 2, a total of 6727 patients were randomized and
6579 received study drug. The mean age {+ standard deviation {SD})] was 63 + 12.2
{range 18 to 93} years with 43% of patients >65 years and 55% of patients were
female. More than 82% of patients were White, 7% were Asian, and less than
2% were Black. The studies excluded patients undergoing staged bilateral total hip
replacement, patients with severe renal impairment defined as an estimated
creatining clearance <30 mi/min, or patients with significant liver disease
{(hepatitis or cirrhosis). In RECORD 1, the mean exposure duration {+ SD) to active
XARELTO and enoxaparin was 33.3 + 7.0 and 33.6 + 83 days, respectively. In
RECORD 2, the mean exposure duration to active XARELTO and enoxaparin was
335 £ 6.9 and 12.4 + 2.9 days, respectively. After Day 13, oral placebo was
continued in the enoxaparin group for the remainder of the double-blind study
duration. The efficacy data for RECORD 1 and 2 are provided in Table 6.

Table 6: Summary of Key Efficacy Analysis Resuits for Patients Undergoing
Total Hip Replacement Surgery - Modified Intent-to-Treat Population

RECORD 1 RECORD 2
Treatment XARELTO | Enoxaparia XARELTO | Enoxaparin®
Oosage and 10 mg ance { 40 mg once RRR’, 10mg | 40mgonce RRR",
Duration daily daily p-value once daily daily p-value
Number of N=1513 N=1473 N=834 N=8&5
Patients
Total VTE 17{1a%) | 5713.9%} N% 17{2.0%) | 70{8.4%) 76%
{95% Cl: 50, 83), (95% Cl: 59, 86),
p<0.001 p<0.001

Components of Total VTE

Proximal DVT 1(0.1%) 31(2.1%} 5(0.6%) | 40{4.8%)

Distal OVT 12(0.8%) | 26(1.8%) 11{1.3%) | 43{5.2%)

Non-fatal PE 3(0.2%)} 1{0.1%) 1{0.1%) 4(0.5%)

Death [any 4{0.3%!} 4{0.3%) 2{0.2%) 4(0.5%)

cause)
Number of N= 1600 N = 1587 N=928 N=329
Patients
Major VTE! 3{0.2%) B3 (2.1%) 9% 6{0.7%) | 45({4.8%) 87%

{95% CI: 1, 97), {95% Cl: 63, 94),
p<0.001 p<0.001

Number of N=2103 N=2118 N=1178 N=119
Patients
Symptomatic 5{0.2%} 11{0.5%) 3(0.3%) 15{1.3%}
VTE

* Relative Risk Reduction; Cl=confidence interval
T Includes the placebo-controlled period of RECORD 2
¢ Proximal DVT, nonfatal PE or VTE-related death

One randomized, double-blind, clinical study (RECORD 3) in patients undergoing
elective total knee replacement surgery compared XARELTO 10 mg once daily
started at least 6 to 8 hours {about 90% of patients dosed 6 to 10 hours) after
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wound closure versus enoxaparin. In RECORD 3, the enoxaparin regimen was
40 mg once daily started 12 hours preoperatively. The mean age {+ SD) of
patients in the study was 68 = 9.0 {range 28 to 91) years with 66% of patients
>65 years. Sixty-eight percent (68%) of patients were female. Eighty-one percent
(81%) of patients were White, less than 7% were Asian, and less than 2% were
Black. The study excluded patients with severe renal impairment defined as an
estimated creatinine clearance <30 mU/min or patients with significant liver
disease (hepatitis or cirrhosis). The mean exposure duration {+ SD) to active
XARELTO and enoxaparin was 11.9 + 2.3 and 12.5 + 3.0 days, respectively. The
efficacy data are provided in Table 7.

Table 7: Summary of Key Efficacy Analysis Resuits for Patients Undergoing
Total Knee Replacement Surgery- Modified Intent-to-Treal Population

RECORD 3
Treatment Dosage and XARELTO Enoxaparin RRR",
Duration 10 mg once daily | 40 mg ance daily p-value
Number of Patients N =813 N =871
Total VTE 79 (9.7%) 164 (18.8%) 48%
{95% Cl: 34, 60),
_ p<0.001
Components of events contributing to Total VTE
Proximal DVT 9(1.1%) 19(2.2%)
Distal DVT 74 (9.1%) 154 {17.7%)
Non-fatal PE 0 4{0.5%)
Death (any cause)} 0 2 {0.2%}
Number of Patients N =895 N =917
Major VTE! 9(1.0%) 23 (2.5%) 60%
{95% CI: 14, 81},
p=0.024
Number of Patients N = 1206 N = 1226
Symptomatic VTE 8 (0.7%) 24 (2.0%)

* Relative Risk Reduction; Cl=confidence interval
' Proximal DVT, nonfatal PE or VTE-related death

16 HOW SUPPLIED/STORAGE AND HANDLING

XARELTO {rivaroxaban) 10 mg Tablets are round, light red, biconvex film-coated
tablets marked with a triangle pointing down above a “10” on one side, and an
“Xa" on the other side. The tablets are supplied in the packages listed:

NDC 50458-580-30  Bottle containing 30 tablets

NDC 50458-580-10 Blister package containing 100 tablets {10 blister cards
containing 10 tablets each)

Store at 25° C (77° F) or room temperature; excursions permitted to 15°-30° C
(59°:86° F) [see USP Controlled Room Temperature].

Keep out of the reach of children.

17  PATIENT COUNSELING INFORMATION
17.1 Instructions for Patient Use
» Advise patients to take XARELTO only as directed.

* Remind patients not to discontinue XARELTO prematurely without first talking
to their healthcare professional.

« If a dose is missed, advise the patient to take XARELTO as soon as possible
and continue on the following day with their once daily dose regimen.

17.2 Bleeding Risks

If patients have had neuraxial anesthesia or spinal puncture, and particularly, if
they are taking concomitant NSAIDs or platelet inhibitors, advise patients to
watch for signs and symptoms of spinal or epidural hematoma, such as tingling,
numbness {especially in the lower limbs) and muscular weakness. If any of these
symptoms occur, advise the patient to contact his or her physician immediately.

Advise patients to report any unusual bleeding or bruising to their physician.
Inform patients that it might take them longer than usual to stop bleeding, and
that they may bruise and/or bleed more easily when they are treated with
XARELTO [see Warnings and Precautions (5.2)].

17.3 Concomitant Medication and Herbals

Advise patients to inform their physicians and dentists if they are taking, or plan to
take, any prescription or over-the-counter drugs or herbals, so their healthcare
professionals can evaluate potential interactions [see Drug Interactions (7)]

17.4 Pregnancy and Pregnancy-Related Hemorrhage

Advise patients to inform their physician immediately if they become pregnant or
intend to become pregnant during treatment with XARELTO [see Use in Specific
Populations (8.1)].

Advise pregnant women receiving XARELTO to immediately report to their
physician any bleeding or symptoms of blood loss [see Woarnings and
Precautions (5.3)].

17.5 Nursing

Advise patients to discuss with their physician if they are nursing or intend to
nurse during anticoagulant treatment [see Use in Specific Populations (8.3)].

17.6 Females of Reproductive Potential

Advise patients who can become pregnant to discuss pregnancy planning with
their physician [see Use in Specific Populations (8.6)].

Active [ngredient Made in Germany

Finished Product Manufactured by:

Janssen Ortho, LLC
Gurabo, PR 00778

Manufactured for:
Janssen Pharmaceuticals, Inc.
Titusville, NJ 08560

Licensed from:
Bayer HealthCare AG
51368 Leverkusen, Germany

—
janssen )’

®© Janssen Pharmaceuticals, Inc. 2011 10185200

02X11070A
{07/11)
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_{ DEPARTMENT OF HEALTH AND HUMAN SERVICES

IML;.

Food and Drug Administration
Silver Spring MD 20993

NDA 022406
NDA APPROVAL

Johnson and Johnson Pharmaceutical Research and Development, LLC
Attention: AndreaF. Kollath, DVM

Director, Regulatory Affairs

920 Route 202, P.O. Box 300

Raritan, NJ 08869

Dear Dr. Kollath:

Please refer to your New Drug Application (NDA) dated July 28, 2008, received July 28, 2008,
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act (FDCA) for
Xarelto® (rivaroxaban) 10 mg immediate release Tablets.

We acknowledge receipt of your amendments dated January 4, February 2, 18, 25, March 25,
April 18, 25, 26,28, May 2, 4, 6,10, 11, 25 and June 8, 20 and 30, 2011.

The December 30, 2010, submission constituted a complete response to our May 27, 2009,
action letter.

This new drug application provides for the use of Xarelto® (rivaroxaban) 10 mg immediate
release Tablets, for the prophylaxis of deep vein thrombosis and pulmonary embolism in patients
undergoing: hip replacement surgery or knee replacement surgery.

We have completed our review of this application, as amended. It is approved, effective on the
date of this letter, for use as recommended in the enclosed agreed-upon labeling text.

CONTENT OF LABELING

As soon as possible, but no later than 14 days from the date of this letter, submit the content of
labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format using the FDA
automated drug registration and listing system (eLIST), as described at
http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/default.htm. Content’
of labeling must be identical to the enclosed labeling text for the package insert. Information on
submitting SPL files using eLIST may be found in the guidance for industry titled “SPL

Standard for Content of Labeling Technical Qs and As” at
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guidances/U

CM072392.pdf.

Reference ID: 2968773
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17/ The SPL will be accessible via publicly available labeling fepositories. -~ - 77 <

S ;Subrmt ﬁnal pnnted carton and contamer labels that are 1dentlcal to the enclosed carton and
S unmedrate container- labels except w1th the revrs1ons hsted above, as 5001 as they are: avallable
/. ‘but'no'more than 30 days after. -they are pnnted Please submit these labels electromcally
PO _accordmg to the guldance for industry titled “Provrdmg Regulatory Submissiofis in Electromc
.71 'Format - Human Pharmaceutical Product Apphcanons and Related Submtssrons Usmg the I
R ;eCTD Specrﬁcatrons (June 2008) > Altematrvely, you miay subrnit 12 paper copies, with, 6" of the U
. - copies 1nd1v1dually ‘mounted -on heavy-welght paper or: similar.material. . For admlmstrattve RN
S iApurposes de51gnate thls submnssxon “Final Printed Carton and Contamer Labels 1) S
R _.approved NDA 22406 Y Approval of th1s submlssmn by FDA 1s not requlred before the labehng; Dl
'-‘:‘.'1sused : R ‘

o : _-'lMarketmg the product w1th F PL that 1s not 1dent1ca1 to the approved labelmg text may render the s S
SR product mlsbranded and ‘an unapproved new drug Sl R SeoLilT]

L _-‘VUnder the Pedlatnc Research Equlty Act (PREA) (21 U S C 3550) all appllcatrons for new

7 Tactive 1ngred1ents new 1nd1cat10ns fiew dosage forms, new dosing; reglmens, Of new- routes ot —
- administration are requrred to contain.an assessment of the saféty and effectlveness of the -
B .:product for the ¢laimed: mdlcatlon(s) in pedlatnc patrents unIess thls requ1rement IS walved
- ;deferred or. mapphcable : R S : ~ :

‘:’ . A:'We are wawmg the pedlatnc study requlrement for tlus apphcatronbecause necessary studxes are{. : o .
SRR .tmpossrble or hlghly 1mpract1cable and because there are too few chlldren w1th drsease/condltxon R
";'»V'tostudy T o R ; :

' ,"_4'A_.Sect10n 505(0)(3) of the FDCA authonzes FDA to requlre holders of approved drug and
-7 7 biological product apphcatxons to conduct postmarketing ¢ studres and chmcal tnals for certam
o ;purposes 1f FDA makes certam ﬁndmgs requlred by the statute S N

_“.:'We have detenmned that an’ analysxs of spontaneous postmarketmg adverse events reported ST
Son 7 under ‘subsection 505(k)(1) of the: FDCA will not be sufﬁc1ent to assess the serlous nsks of major S
R _."bleedmg events: and renal 1mpa1rrnent ' SIS . : R -

S Furthermore the new pharmacowgllance sYstem that FDA 1s requlred to estabhsh under sectron ', : S
SO .5505(k)(3) of the FDCA w111 not be sufﬁcrent to assess these serlous nsks ‘ B

" i .":'I'herefore, based on appropnate sc1ent1ﬁc data FDA has deterrmned that you a.re requtred to
S ;conduct the followmg s SRR SRR s -

/" Refererice ID; 2068773 <.
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e {Page3

. PMR 1797 1 Apostmarkenng phannacowgllance study of the nsk factors chmcal oo
PR management and outcomé of cases of major bIeedmg in assoc1at10n W1th PR

Xa.relto (nvaroxaban) use

: -_ fYou agree to: conduct an “Enhanced Pharmacowgﬂance Plan that w111 consxst of the collectron S
e ;'.analysrs ‘and. reportmg of évents termed “major bleeding,” to. consist of active sohc1tatron ofthe = o
- ‘events and associated risk factors, subsequent therapy; -and outcomes Major bleedmg is: deﬁned

Y as 1n the chmcal protocols and current drug labelmg

BN ;‘You agree to prowde reports quarterly for the ﬁrst three years followmg drug approval then o S

o _-:V‘-'A.-'_annually The ﬁnal plan w1ll be subrmtted by October 30 201 1

e ;regulatory 1mp11cat10ns such as label changes) quarterly for 3 years then annually

s to the followmg schedule s R o : A _j- :;“: B Lol

L _~"..~F1na1 Protocol Submrssron November 30 2011
* Interim report submlssmn Quarterly thereafter for 3 years then annually

; Aff.Submrt summary mformatron (total cases and\summary of key facts in those cases w1th pertment S
"1 -expert analysis of: chmcally relevaiit information from the case series ‘and any potent1a1 '

R _»:.'A_-:.‘Study Completlon -0 June30, 2016,
":Fmal Report Submrssron ' December 30 2018

B ,-'Astudy) wﬂl be sufﬁment to assess the senous nsks of renal nnpalrment

: ,':.";'".’Iherefore based on approprlate scrennﬁc data FDA has determmed that you are requ1red to
conduct the followmg T S R sl A

B PMR 1797 2 Perform a clmlcal tr1al to evaluate the effect of renal unpalrment (1 e., mlld

.~'moderate severe) plus the.concurrent use of. P-, -gp- and moderate 1nh1b1tors of

2 'A':Fmally, we have determmed that only a cl1mcal tnal (rather than a noncl1mcal or observatronal '

£ _CYP3A4 on the. pharmacokmencs pharmacodynamrcs, and safety of nvaroxaban _~ SO

. ' in volunteers so that appropnate dosmg recommendatlons can be developed in -
Co ;'_.-these populatlons . : R R

B o ;'A,the followmg schedule

Fmal Protocol Subrmss1on Subrmtted February 4 201 l
* Trial Completton L February 29, 2012 '
Fmal Report Submlssmn June 30 2012

5The txmetable you submrtted on June 30 201 1 states that you w111 conduct th1s tnal accordmg to R -

: .':A".,-"'Subnnt protoco]s to your IZND 64892 w1th a cross-reference letter to th1s NDA Submrt all ﬁnal 1' - = v,
S0 ;2. Teéports to your NDA.- Prommently 1dent1fy each: submrssmn ‘with the followmg wordmg in bold SoTrTe
R ; 'caprtal letters at the top of the ﬁrst page of the submlss1on, as appropnate “Reqmred 2l [T
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SN ;lPostmarketmg Protocol Under 505(0)” “Requnred Postmarketmg Fmal Report Under
Co 505(0)” “Requxred Postmarketmg Correspondence Under 505(0)” ' SRR

Lo Sectlon 505(0)(3)(E)(11) of the FDCA reqmres you to report perlodlcally on the status of any
R ;study or chmcal ‘trial requlred under this. sectlon “This section-also requires. you to penodlcally T
277/ reportt to' FDA on the status of any-study or chmcal trial otherwise undertaken- to-investigatea. - . L
Sl safety issue. - Sectlon 506B of the FDCA, as well as 21 CFR 314. 81(b)(2)(vu) Téquires’youto - .0t
SR jreport annually on, the status of any postmarketmg comrmtments or requlred studles or chmcal A
:Itnals ‘ : : R

S FDA w111 consrder the spbrrusswn of your annual report under sectlon 506B and 21 . Sl
SRR fCFR 314. 8l(b)(2)(vn) to satisfy thé periodic reporting requlrement under section | _' ST
Sl _.505(0)(3)(E)(11) prov1ded that youinclude the elements listed in- 505(0) and 21 CFR s
314, 81(b)(2)(v11) ‘We remind - you: that to comply w1th 505(0), your annual report n.ust also R
-~ fincludea report on the status of" any study or-clinical trial otherwise undertaken to investigatea - 2
U safety 1ssue F allure to submlt an annual report for studles or: chmcal tnals requlred under 505(0) R

- ‘.’;We remmd you of your postrnarketmg comrmtment F

R :PMC 1797 3 Develop and propose a 5 mg strength tablet or scored 10 mg tablet to allow for 4 S
o " proper dosé titration when rivaroxaban neéds fo-be. co-administered in patients at S

5 tisk for: cllmcally relevant changes in, nvaroxaban exposure. Forascored 10 mg -

.. tablet, show that half-tablets. follow-the same dissolution profile and’ spec1ﬁcat10nsf R

.;. 77 (based on percent) as the: whole and show that the half tablets are otherw1se ,
S _-proportlonately equlvalent A 5'mg strength tablet should be sutﬁmently R
LR dlstmgulshable from.the 10'mg tablet in phys1cal charactenstrcs If feasible, we

. f'_-'recommend that you. consrder a proportlonal formulation for a’5ing strength

B .tablet Full. chermstry manufactunng and: controls (CMC) 1nformat10n fora 5 mg‘_»‘.';':' R

. tablet including the batch data and stability data, Tabels, ipdated labeling, a
R -request fora blowalver for the lower S mg strength based on [proportlonal]

;- formulation and the F2 miefric, and an. updated envnonmental assessment SCCthIl : e P

: fl w111 be submltted m a pnor approval supplement

The txmetable you submJtted on June 30 201 l states that you wxll conduct thlS study accordlng .
tothefollowmgschedule = - SR R R

Fmal CMC Supplernent Subn‘nssron Apr11 2012

. Reference 1D: 2068773 -1 -
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Submit chemistry, manufacturing, and controls protocols and all final reports to this NDA. In
addition, under 21 CFR 314.81(b)(2)(vii) and 314.81(b)(2)(viii) you should include a status
summary of each commitment in your annual report to this NDA. The status summary should
include expected summary completion and final report submission dates, any changes in plans
since the last annual report, and, for clinical studies/trials, number of patients entered into each
study/trial. All submissions, including supplements, relating to these postmarketing
commitments should be prominently labeled “Postmarketing Commitment Protocol,”
“Postmarketing Commitment Final Report,” or “Postmarketing Commitment
Correspondence.”

PROMOTIONAL MATERIALS

You may request advisory comments on proposed introductory advertising and promotional
labeling. To do so, submit, in triplicate, a cover letter requesting advisory comments, the
proposed materials in draft or mock-up form with annotated references, and the package insert
to: ' .

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Drug Marketing, Advertising, and Communications
5901-B Ammendale Road

Beltsville, MD 20705-1266

As required under 21 CFR 314.81(b)(3)(i), you must submit final promotional materials, and the
package insert, at the time of initial dissemination or publication, accompanied by a Form FDA
2253. For instruction on completing the Form FDA 2253, see page 2 of the Form. For more
information about submission of promotional materials to the Division of Drug Marketing,
Advertising, and Communications (DDMAC), see

http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090142.htm.
REI_’ORT]NG REQUIREMENTS

We reﬁxind you that you must comply with reporﬁng requirements for an approved NDA
(21 CFR 314.80 and 314.81).

MEDWATCH—TOjMANU FACTURER PROGRAM

The MedWatch-to-Manufacturer Program provides manufacturers with copies of serious adverse
event reports that are received directly by the FDA. New molecular entities and important new
biologics qualify for inclusion for three years after approval. Your firm is eligible to receive
copies of reports for this product. To participate in the program, please see the enrollment
instructions and program description details at

http://www.fda.gov/Safety/MedWatch/HowToReport/ucm166910.htm.

Reference ID: 2968773
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s -'_.New molecular ent1t1es and new blOlOglCS quahfy for a post actlon feedback rneetmg Such
meetmgs are used to discuss the quality of the apphcatlon and to. evaluate the commumcatlon
[ process: durmg drug, development and’ marketmg apphcatlon rev1ew -The ‘purpose is to: learn
i+ . from successful aspects of the'review process and fo identify areas.that could benefit from - el
ST j'unprovement Ifyou ‘would hke to have such a meetmg w1th us call the Regulatory Prolect .:' Sl
o '-'A.Manager for thlS appllcatlon : . SR T SRR

Smcerely, : i U
o {See appended eIectromc szgnature page }
o :R1chard Pazdur MD

L Director - -
/. Office. of: Oncology Drug Products

i A‘__-"’Center for Drug Evaluatlon and Research ,. N

- '-;If you have any quesnons call Tyree Newman Regulatory Pro;ect Manager at (301) 796 3907, : : 5 .;A ~A :

ENCLOSURE(S)
ContentofLabehng Pl e
Carton and Contamer Labelmg:f R R RIS
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s »HIGHLIGHTS OF PRESCRIB[NG INFORMATION M » A
" These lughhghts do not include all: the lnformation needed-to use XARELTO° N S . Acnve ma] or bl e edi n g (4)

: N (rlvnroxnbon) safely and effecdvely. See full prescnbmg mformatlou for .

" 'XARELTO - -

| XARELTO (rivarsxgbai); nIm_eoamdmI mblets g _»jj R s

g 'Imtml Us. Approval.

.| bematomas may-result;

T useoflndwelling epidurnl catheters S e ey

Zl)Il

e Hypersensmvny io XARELTO (4)

Epldural or lpinal hematomns may occur ii patienb who are nnucoagulated

“and are recelvmg neuroxial enesthesla or undergoing spmnl pun¢ture. These N
t: long-term or permanenf pafalysis. Considerthése - . -.
- Ansks when schieduling: patlent.s for spinal procedures. Facton that can increaSE. o

"] the nsk of developing epldural or: splnal h

1 Monltor pnhents freqnently for slgns and symptoms of neurologlcal
i unpalrment. If neurological compronuse Is noted urgent trentment fs: _‘
. ,necessary D
- Conslder the heneﬁts and rIsks before neuraxml intcrvenuon ln patlents .
o | .anncoagulated or.to.be anucoagnlated for thromboprophylnxls [sze Warnmgs
'and Prel:autlan: 5 I aml Dr: glnter‘acﬂ 'ns.. S

INDICATIOVS AND USAGE

o XARELTO isa. factorXa inhibitor Indxcated ‘for-the proptlylaxxs of' deep vein -

* - thrombosis (DVT). thch  may lead to pulmonary embohsm (PE) in patIents '

B .'undergomg knec or hip’ replaccmcnt surgery. (1)

DOSAGE AND ADMINIS’['RATION

NG S VGICAL’EE'ITIN ﬁmm EP[DURAL HEMATOMA'

: ’ The most commou advcrse reacticn (>5%) was hleedmg (6)

toma Inthese patients include: - |

. "ONTRAINDICATION“

WARNINGS AND PRECAUTIONS—-——-

SRR 3 A Rxsk of bleedmg XARELTO: tan-cause serious and fatal Blcedmg Promptly

* evaluate si gns and symptoms of blood foss: (5. 2)-

- a Pregnancy telated hemorrhage: Use XARELTO with caution in pregnant

.| women'due to the potential for obstetnc hemorrhage and/or emergcnt R
dcuvcry Promptly evaluate srgns and symptoms of blood loss (5 3) L .

- ADVERSE REACTIONS 2

:To report SUSPECI‘ ED: ADVERSE REACI’IOl\S, I:ontnct.lnnssen

S Pharmaceuticnls, Inc nt 1-800-526-7736 orFDA at 1-800-FDA-]088 or

N ,..:o ‘concomitant use.of ol:herdrugs thetaﬂ'ect hemostasns, such as non—stemidnl: | R

snti-inﬂammatory drugs (NSAIDS), plntelet inlubltors, other antlcoagulants'- I . Combmed P-gp and strorig CYP]A4 mthItors Avord coucomltant use unl&

o .:'o kY hrstory of traumnneor:epeated epldural or splnal punctures :

- DRUGIVTERACTIONS————-——-—-—

* - 'the lack ofa significant’ IntcractIon is-proven (7. 1y

o s Combined'P-gp: and weak or moderate CYP3A4' Inthltors Avmd concomrtant

| use unless the bcncﬁt outwclghs the bleedmg nsk in pattmts WIth renal
- impdirment (7 2) |

- [ # Combined P-gp'and strong CYP3A4 Lnducers Avmd coneomllant use or R

‘Consider an Increased ‘dose 2./ 1,7. 3)

O -,'" AntIcoagulants Avoxd concomxtartt use (7. 4) oL
e ClopIdogrel AvoId concomttant use unless the bencﬁt outwerghs the blcodmg

nsk (7 6)
- USE N SPECIFIC POPULAT]ONS-——-——-—

S - Nursmg mothers dtscontmue drugor dIscommue nursmg 83 &
. Renal impairment; -Avoid usc in, paIIeots WIth severe impdirment’ (CrC] <30.

mlJmm) Use WIth cautIon in modemte Impalrment (CrCl 30 to <50 mUmm)
@)

T - } HepatIc Impmrment AVOIdusc in patIentsthh modcratc (ChIld-Puyl B) or - T

”_‘0 10 mg orally, ofce darly wrth or wnhout food (2)

. “_'Tablct 10 mg (3)
T FULL PRESCRIBING [NFORMATION. CONTENTS* ‘
N "WARNING SURGICAL SE’[’I‘INGS—SPXNAUEPIDURAL HEMATOMA

:'2'

3.
-4
5

772 7 D

TA .Anticoagilants -

DOSAGE FORMS AND STRENGTHS

e, _-'_See i l‘orPATlENT COUNSELING INFORMATION

.severe (Child-Pugh.C) hepauc impairment or'in patlents with a any degree of SN
.spatrodiseaseassocmtod—wnh coagulopath!L(R ﬂ\ . -

. ;' Issued July 2011

‘INDICATIONS AND USAGE:

.-‘DOSAGE ‘AND ADMINISTRATION : S
. .21 . Use with P-gp and Strong | CYP3A4 Inducers O
: ~DOSAGE FORMS AND. STRENGTHS : S

; CONTRAINDICATIONS
. WARNINGS "AND PRECAUTIONS

SpInaIIEpIdural Anesthesla or Puncture
.5 2 Rigk-of: Bleedlng

" 5.3 : Risk of. Pregnancy Related Hemon'hage .' L
5.4 - :Repal Impairment e s '
;85 Hepatic ImpaImIent
ADVERSE REACT!ONS )
o -84 Adverse Reachons in ClInlcal Tnals
: 62 Hemorrhage RIS : :

. Other Adversg Reactions

N '64 . Péstmarketing Experlence .' A R _
DRUG INTERACTIONS o B
.7 1. *Drugs. that Inhibit. Cytochrome P450 3A4 Enzymes S

.. and Drug Transport Systems - :

Dug-Disease’Interactions with- Drugs that lnhlbtt

N ACytochrome P450 3A4 Enzymes and Drug Transport
- -Systems -

"1 737 ‘Drugs-that Tnduce' Cytochrome P450 3A4 Enzymes A f .' SO

~. . and. Drig TransportSystems S

TS NSAleIAspInn

"7 /78 Clopidogrel ":

& UsE SPECIFiC POPULATIONS _~ ER

Y ,NON-CLINICAL TOXICOLOGY

o ."1{4: CLINICAL sruon-is S R
© - 16 'HOW SUPPUEDISTORAGE AND HANDLING L

o ‘17.4; Pregnancy and Pregnancy-ReIated Hemorrhage :': ;! f

-84 0 Pregnancy .
- .82" . Labor and Del ery .

. .83 Nursing| Molhers Sl
: 84 - Pediafric Use .

BT Geriatric-Usé :

o 86 F Females of ReproductIve Potenual IR
e ."Renal Impaimment - . 7o
© 7 88¢ .Hepatic: Impaument

10 -OVERDOSAGE . A )

. ‘'DESCRIPTION- - :
. CLINICAL PHARMACOLOGY

o -121 ‘Mechanism-of Action . - -
o122 Pharmacodynamics N

- 12.3 - Pharmacokinetics o
“12.4 QT/QTc Prolongation.” - -

FertIIIty

17. _PATIENT COUNSELING INFORMATION

KA lnstructlonsfor PatIent Use

R ¥ 3 BIeedIng Risks.- . . - MRS
. 17.3 - Concomiitant Medicatlon and Herbals

> 17.5 "Nursing:

o e .1.7.'6 Females of Reproductlve PotentIal

) 'Secl:ons or subsectlom omxtted &om the full prescnbmg Informanorr are not
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> FULL PRESCRIBING lNFORMATION

WARNING SURGICAL SETTIN GS—SPINAL/EPIDURAL HEMATOMA

‘. 'A'Epldural or spmal hematomas may oceur - i panents who ‘are’ antlcoagulated and are - -
.+ ) receiving - neuraxxal ‘anesthesia or- undergomg spinal - puncture. ‘These" hematomas may [
T _.result in- long—term or permanent paralys1s Con51der these l‘lSkS when scheduhng patlents .

- ;hematomas 1n these patlents mclude R
& use of indwelling epidural-¢ catheters i '

. .'_-'conconutant use. of other . drugs that affect hemostasns, such as’ non—stermdal ant1- S
: :;.,mflammatory drugs (‘ISAIDS), platelet mhlbltors, other antlcoagulants Slieaolr

e ;'a hlstory of traumatlc or. repeated epldural or spmal punctures

B :'.fr: 'a hlstory of spmal deformlty or spmal surgery

"Momtor patxents frequently for s1gns and symptoms of neurologlcal 1mpa1rment If

. = ;'_‘ L:‘Con51der the beneﬁts and l'lSkS before neuraxnal mterventlon m patlents antlcoagulated or '
S ;tO be antlcoagulated for thromboprophylaxns [see Warmngs and Precautlons (5 1) and Drug I
o ‘_Interactwns(7j] T SENR R G R

B INDICATIONS AND USAGE S
_--XARELTO (rlvaroxaban) Tablets are: mdlcated for the prophylaxrs of deep vein: thrombosw‘,‘;"'. f‘ _
'A ; (DVT) wh1ch may lead to pulmonary embohsm (PE) in patlents undergomg knee or hxpf.“-f,; S
‘.A-";'_‘V':‘replacement surgery Y A P e

e DOSAGE AND ADMINISTRATION

;The recommended dose of XARELTO 1s 10 mg taken orally once da11y W1th or wrthout food :1;_::"-~ T
e ,:_The m1t1al dose should be taken at least 6 to 10 hours aﬁer surgery once hemostasm has been;' A
Tl f_:'estabhshed SN : S 4 ST s

t For patlents undergomg h1p replacement surgery, treatment duratlon of 35 days 1s.'.j f:j

recommended

e " For. patlents undergomg knee replacement surgery, treatment duratlon of 12 days 1s: PR

recommended

e ."-.If a: dose of XARELTO 1s not taken at the seheduled txme the dose should be taken as soon as : ; S

. p0531ble on the same day and contlnued on the followmg day w1th the once da11y mtake as: NSRS
L :'._-'_.:-Admmlstratlon vza GI feedmg tube . Sleiid
5 t
' Reference D: 2968773 i
e e - e N - _..0_41_4 G-
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S 1 ':' : "Rlvaroxaban absorptron is dependent on the S1te of drug release m the gastromtestmal (GI) tract': R
:~(gastnc versus ‘smalf 1ntest1ne) ‘When' admmlstenng XARELTO a8 a crushed tablet vida feedmg. Dol
S ':_:tube conﬁrm gastnc placement of the tube [see Clmzcal Pharmacology (12 3)] s o

T a4 use w1th P gp and Strong CYP3A4 lnducers e
i _"‘-".Concormtant use of XARELTO w1th drugs that are combmed P-gp and strong CY P3A4 1nducers< AR
(e g, carbamazepme phenytom nfampm St John’s wort) should be avo1ded A XARELTO : A ,

L _i‘dose increase. to 20 mg (1 e two 10 mg tablets) should be consrdered 1f these drugs must be'_ H

. _,-"';A_I—.'coadmmlstered ‘The 20 mg dose shOuld be taken wrth food [see Drug Interactzons (7 3) and' : R
’ "jj‘_,Clmic'a'l‘Pharmacology (12 3)] ~ R , [

© /3 'DOSAGE FORMS AND STRENGTHS R S
R .XARELTO 10 mg tablets are round hght red b1convex and ﬁlm coated w1th a tnangle pomtmg ;
SRR down above a “10” marked on one s1de and “Xa on the other srde I :

e ‘CONTRAINDICATIONS - A
h XARELTO is: contramdlcated in patlents w1th ' . L ST

v hypersensrtlwty to XARELTO

0 acnve major bleedmg [see Warmngs and Precautzons (5 2)]

o 5 WARNINGS AND. PRECAUTIONS
5 1 SplnalIEplduraI Anesthesm or Puncture AR R
; B :'When neuramal anesthesm (splnal/epldural anesthesra) or spmal puncture 1is employed patlents‘f' IR
A 'f _' ;treated w1th antlcoagulant agents for preventxon of thromboembohc compllcatlons are at nsk of S A
- i developlng dan epldural or. spmal hematoma wh1ch can. result m long term or permanent paralysrs )
[see Boxed Warmng] o : e CEA S

‘ An epldural catheter should not be removed earher than 18 hours aﬂer the last admlmstratron of : o ;A- .- AR
. ..:.XARELTO The next XARELTO dose 1s not to be admlmstered earller than 6 hours after the . » .- -
1o removal of the' catheter If traumatlc puncture occurs the admlmstratlon of XARELTO is to beﬂ' Lo o
":--".'_~'_.delayedfor24hours ' = IR TP Selroes R

' 5 2 ‘Risk of Bleedmg N DLl .

: :"\"’,-XARELTO increases’ the nsk of bleedmg and can cause ‘sérious. and fatal bleedmg MaJor.'i RERRT

E f.‘:hemorrhages 1nclud1ng 1ntracran1al eprdural hematoma gastromtestrnal retmal and adrenial i

L _f_bleedrng have been reported Use XARELT O wrth cautron in- condxtxons w1th mcreased nsk of N
R .:'hemorrhage 3 D O _:: SRS :

. Reference ID: 2068773 -

0415




Best Available Copy

Concomltant use of drugs affectmg hemostasis increases the risk of bleeding. These mclude
platelet aggregation inhibitors, -other antithronbotic agents fibrinolytic therapy, thxenopyndmes

_and - ¢hronic use of non-steroidal -anti- mﬂammatory drugs (NSAIDs) [see Drug Interactions

(7.4), (75) (7.01-

Bleedmg can occur at .any ‘site dunng therapy with XARELTO. An’ unexplamed fall in
hematocnt or blood pressure should lead to a sea:ch for a bleedmg 31te Promptly evaluate any

-51gns or symptoms of blood loss.

5.3 Rlsk of Pregnancy Related Hemorrhage :

| XARELTO should be used with caution i pregnant women and only 1f the potentlal beneﬁt'
' ]ustlﬁes the potential risk to the mother and fetus. XARELTO dosing i in pregnancy has not been

studied. The antlcoagulant effect’ of XARELTO cannot be momtored with standard laboratory

testing nor readlly reversed. Promptly evaluate any sxgns or symptoms suggestmg blood loss .

(e g.,a drop in hemoglobm and/or hematocrlt, hypotensron or fetal distress). .

- 5.4 Renal Impalrment

Avoid the use of XARELTO in p'atients with severe renal impairment (creatinine clearance

ﬁ——<—30 mHm-l-n-)—due—te—an expected-inerease-in- nvaroxaban—exposure and- pha.nnacodyn amic-effects_

in tlns patlent populatlon

Observe closely and promptly evaluate any signs or symptoms of blood loss in patlents with

‘moderate renal- impairment (CrCl 30 to <50 mL/min). Patients who develop acute renal failure

whlle on XARELTO should dlscontmue the treatment [see Use in Speczf ic Populatlons (8 7)].

55 Hepatlc Impalrment

Clinical data in patlents w1th moderate hepatlc 1mpa1rment indicate a s1gmﬁcant increase in

: nvaroxaban exposure and’ pharmacodynamic effects. No chmcal data are available for patlents ‘

- _with severe hepatic impairment. Avoid use of XARELTO in. patlents with moderate (Chl]d Pugh

"B)or sévete (Chlld-Pugh C) hepatlc 1mpa1rment or with any hepatlc dlsease assomated with

coagulopathy [see Use in Spectf ic Populatzons (8.8)].
6 ADVERSEREACTIONS

6.1 Adverse Reactlons in Cllmcal Trials .

In three randomized, controlled. clinical tnals (RECORD 1 3) in electlve Jomt replacement
surgery, ‘4487 patients received XARELTO 10 mg orally once daily. The mean duration of

' XARELTO treatment was 11.9 days in the total knee replacement. study and 33.4 days in the
total hip- replaeement studies. Overall, the mean’ age of the patients studied in the XARELTO"

group was 64 years, 59% were female and 82% were Cauca51an. Twenty-seven petcent (1206) of ‘

Reference ID' 2968773
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- patients underwent knee replacement surgery and 73% (3281) underwent hip replacement

surgery.

' Because chmcal trials aré conducted under widely varymg conditions, adverse reaction rates
observed in the clinical trials of a drug cannot be- dlrectly compared to rates in the clinical trials
' of another drug and may not reflect the rates observed in chmcal practlce

In the RECORD clinical trials, the overall mc1dence rate of adverse reactions leadmg to’
: permanent treatment dlscontmuatlon was 3 7% with X.ARELTO

6.2 Hemorrhage

The most common adverse reactions with XARELTO ‘were bleedmg comphcatlons [see

Warnings and Precautions (3.2)]. T_'he_ rates of majo; bleeding events and- -any bleeding events -

observed in patients in the RECORD, clinical trials are shown in Table 1.

Reference ID: 2968773
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' : T.a‘l)le_f.l‘; Bleedmg Events m Patlents Undergomg pr or Knee Replacement Surgerles (RECORDI-S)
IR : XARELTO 10 mg : Enoxapzu?mt =

R :Bleedmg Thto acntlcal N R N B T O N A,

;" 7" Bleeding that-réquired réioperation 1.~ - - - 02y - - | o5Od). -] R
7 Extra-surgical'site bleeding © - | o4O S c o) s 0 U0y L

SR reqmnngtransfusxonof>2umtsof N IR I I PR

S whole. blood or packed cells A

'Ab nt* -

. Fatal bleedmg R R { 1(<0 l)f- R N

. - Bleeding: mtoacntlcal organ - - | - <Oy S ) T

- " Bleeding that required re-operatrori’; i ;‘ N .25(0}1)' N BN T I

- - Extra-surgical site bleeding - 7 N T O EEEEE R U 0 5 ) R
S .’,reqmrmgtransﬁxsxonof>2umtsof-_~' E R P T IED

L -wholeblood or packed cells - :

.——-Majorbleedmg even* D —_—_— T (0.6) e e 6/0.5)
;. Fatal bleedmg R _' R R R R N
.. - ‘Bleeding’into acrmcal organ s 1)y T 240.2)
- Bleeding tha tequired re-operatxon oo T s04) s N 4O
,'Extra-surgxcal site bleeding - AR V(S R B PN
.. requiring transfusion ‘of >2 umts of N :‘ Y
. . ‘whole:blood- orpacked cells - S o R R -
_ Any bléeding: event’. . : --" -: o N 50 (5 0) o 60 (4 9)
' -' Bleedmg ‘events’ occurnng any ume followmg the ﬁrst dose of double-blmd study medlcatlon (whlch may have
", been’priof to° admlmstratxon of active’ drug) untll two days aﬁer the last dose of double-blmd study medlcatron .
- Patients may. have more than one-event. -
Includes the placebo-controlled penod for RECORD 2 enoxaparm dosmg was 40 mg once dally (RECORD 1-3)

: .'Followmg XARELTO treatment the majonty of major bleedmg comphcatlons (>60%) occurred' i
dunng the ﬁrst week aﬁer surgery EREE :

] ,' =‘6 3 Other Adverse Reactlons R S S I
: -";Table 2 shows other adverse drug reactxons (ADRs) reported m >1% of XARELTO-treatedf -
L .‘_panents 1n the RECORD chmcal studles T el '

‘Referénce’ID: 2968773
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"Table z Other Advers_e Drug Reactlons Reported by au% of XARELTO Treated Patlents m RECORD SR

1-3 Studxes

iSystem/Organ Class: .-+ - o XARELTO E Enoxaparm’ o =

| Adverse Reaction” - . | . ~10 mg: .

LNE 4487) ' S N= 4524)

r . ‘»Injury, porsomng and
procedural comphcatrons

<L Wound secrétion, - - | - ;’_5.’125 (2 8) IR R v 0 NP (R
5 ,Musculoskeletal and connectlve BN RN :‘ R
' itlssue dlsorders : - DR o e

- ’Mu'scle spasm R S 52 (l 2) ; -] T 32(07) meri

Symeope T [ '1;‘55 (1 2 i 32(07)

" Praries it ,-?B,'s'(i '1): — :' i ::4‘79 O =

- Blister . 63 (1.4) o .40(0.9) -

L R ADR occurrmg any txme followmg the ﬁrst dose of double~blmd medxcatxon, wh1ch may have. been pnor to .3 R
o adm1mstrauon of active drug; untit two: days after the. last dose of double-bhnd study medxcatron )

I ;' Includes the placebo-controlled penod of RECORD 2 enoxapann dosmg was. 40 mg once darly (RECORD l 3)

o ;'lThe followmg ADR occurred m <1% of XARELTO treated patrents in the chmcal studles S

- ."_‘A;Renal and urmary dlsorders dysuna

I The laboratory abnormahtles in Table 3 were observed m chmcal studres

o '| Aspartate aminotransferase. >3 X ULN T 122/4441 (2.8%) -] 152/4456(34%) :A-
: 7| Total bilirubin->1.5.x ULN . o oo ) 14004442 (32%) - | ot 128/4456 (29%) - |
-0 | Gamina- glutamyltransferase >3 XULN ) o 292/4442(6.6%) - L 391/445T (8. 8%) . ..
| Platelet counts <100 OOO/mm or <50% ofbaselme I { < 116/4425 (2 6%)‘ D .' .' . :’ § .' 'f131/4447 (3 o%);' . "? L
s fvalue 0 SN R E Sl
S ,* Includms the placebo-controlled penod of RECORD 2 enoxaparm dosmg was 40 mg once daxly (RECORD 1-3)

e :'Table 3 Laboratory Abnormuhtles in RECORD 1-3 Cllmcal Studles

_-:.~'.’_Laborat0ry Abnormahty ': '- R XARELTO 'A o . Enoxaparm* j T

- 10.mg -

AT e S A TN - e _: '.'11.4(4441 6% ;:167/4456 16 8%)5-.‘ T

o 6 4 Postmarketmg Experlence

The followmg addrtlonal adverse reactlons have been reported il countnes where XARELTO,"
' :-';vhas been rnarketed Because these reactrons are reported voluntanly from ‘a populatron of

s uncertam s1ze it 1s not always pos51ble to rellably estlrnate therr frequency or estabhsh a causal _'

SRR ;relatlonshlp to drug exposure

o - ".Blood and lymphatlc system dxsorders. agra.nulocytosrs |

B Gastromtestmal dlsorders retropentoneal hemorrhage S
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EEN ‘._:'Hepatoblhary dlsorders Jaundlce cholestasrs cytolytlc hepatltls

B : _} Imtnune system dlsorder hypersensmwty, anaphylactlc reactlon, anaphylaCth ShOGk

PR hemrparesrs

R _;: Skm and subcutaneous trssue dlsorders Stevens-] ohnson syndrorne

"7’ DRUG INTERACTIONS . S e T e
. Rlvaroxaban is:d substrate of CYP3A4/5 CYP2J2 and the P gp and ATP-bmdmg cassette G2:.' ol

- 7 1 Drugs that Inh:blt Cytochrome P450 3A4 Enzymes and Drug Transport

Systems

RO .'_:'ANervous system dlsorders cerebral hemorrhage subdural hernatoma, epldural hematoma S o

"V_-'.A':‘(ABCGz) transporters Inh1b1tors and mducers of these CYP450 enzymes or’ transporters may"_~"f__ R
o ;result m changes in nvaroxaban exposure : T S

ER _In drug mteractlon studles evaluatmg the conconutant usé w1th drugs that are. cornbmed P gp and‘. s

: CYP3A4 1nh1b1tors mcreases in nvaroxaban exposure and pharmacodynamlc effects (1 e., factor R : -
- "-'Xa mhlbmon and PT prolongatron) were observed ngmﬁcant increases.in nvaroxaban exposure' SEN

. :-..ray merease bleedmg ns &

. o ;'.Ketoconazole (combzned P-@ and strong CYP3A4 mhzbztor) Steady-state nvaroxaban AUC;'_ P '

R ",and Cmax increased by 160% and 70%, respectlvely Sxmllar 1ncreases 1n pharmacodynamm.f S

B effects were also observed

o o :;’@.".‘-_Rttonavzr (combmed P-gp and strong CYP3A4 mhsztor) Smgle-dose rlvaroxaban AUC and..“ L

T Conax. mcreased by 150% and 60%, respecuvely Smnlar 1ncreases m pharmacodynamlc e

SN _feffects were also observed S _' , _' } E RERSEEERC r ,ﬁ S SR

R Ce Clartthromyczn (combmed P-gp and strong CYP3A4 mhzbztor) Slngle dose nvaroxaban':,- o

S “AUC and: Cmax 1ncreased by - 50% and 40%, respectlvely The sma]ler increases m exposure‘.' :_
RN _v:"_observed for clanthromycm compared to ketoconazole or. ntonav1r may be due to the relatlve" R
R dlfference 1nP gp mhrbltton : s : S '

“'-{A-C_r::-'_‘Erythromyczn (combmed P—gp and moderate CYP3A4 znhzbztor) Both the smgle-dose'.

o A-"rrvaroxaban AUC and Cing. increased by 30%.

- -"';..'.;Avmd concormtant adrmmstratlon of XARELTO w1th combmed P-gp and strong CYP3A4~’;A oy S

v ‘>»'41nh1b1tors (e g ketoconazole 1traconazole lop1nav1r/r1tonav1r ntonav1r 1nd1nav1r/r1tonav1r and'

L comvaptan) whlch cause s1gmﬁcant mcreases m nvaroxaban exposure that rnay mcrease

e ibleedmg nsk

~~~~~
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o :'A,that are combmed P gp and CYP3A4 1nh1b1tors

B f':-7 2 Drug Dlsease lnteractrons wrth Drugs that Inhlblt Cytochrome P450 3A4

Enzymes and Drug Transport Systems

Sl Based on smulated pharmacokmetrc data, patrents wrth renal 1mpa1rment recervmg XARELTO‘A'." i
. j'wrth drugs that “are combmed P-gp -and - weak or. moderate CYP3A4 mhrbrtors (eg R
;erythromycm azﬂhromycm drltlazem, verapamrl qurmdme ranolazme dronedarone o

R ‘amrodarone and felodlpme) may have srgmﬁcant mcreases in exposure compared w1th pat1ents'f__'f Co

o Wlth normal renal functron and no mlubrtor use, smce both pathways of nvaroxaban ehmmatron G

R _f:are affected Smce these 1ncreases ay mcrease bleedmg rrsk useé. XARELTO in. ‘this srtuatron i : ‘
. ;only 1f the potentral beneﬁt _]llStlﬁCS the potentlal rrsk [see Use in Speczﬁc Populatzons (8 7)] R

o _:'7 3 Drugs that Induce Cytochrome P450 3A4 Enzymes and Drug Transport

Systems

In a drug mteractlon study, po admlmstratron of XARELTO (20 mg smgle dose wrth food) w1th -' R

' .a drug that 1s a combmed P-gp and strong CYP3A4 mducer (nfamprcm t1trated up to 600 .mg S

'~ ‘once darly) led to an. approxrmate decrease of 50% and 22% in; AUC and - Cmax, respectrvely- : S

i {Slmllar decreases in pharmacodynamxc effects were also observed These decreases m exposure.-' RN

o rto nvaroxaban may decrease efficacy

G ;Avord concomrtant use of XARELTO w1th drugs that are combmed P gp and strong CYP3A4;' - Lo

: XARELTO dose rf these drugs must be coadmrmstered [see Dosage and Admzmstratzon (2 1 )]

c : 7 4 Antrcoagulants

:'Amducers (e g, carbamazepme phenytom nfampm St John s wort) Con51der mcreasmg thef S

o In a drug 1nteract10n study, smgle doses of enoxapann (40 mg subcutaneous) and XARELTO:;_-'.'. S

U (10mg) given concormtantly resulted in'an addltrve effect on antr-factor Xa actmty Enoxaparmf, L e

: A:"'drd not- affect the pharrnacokmetlcs of nvaroxaban In another study, smgle doses of warfannf :
N ;':(15 mg) and XARELTO (5 rng) resulted in, an addrtrve effect on factor Xa mhrbrtron and PT = P

. 'l;"_’."_-.other than’ durmg therapeutlc transmon penods where patlents should be observed closely
B .",4."}Promptly evaluate any srgns or" syrnptoms of blood loss [see Warnmgs and Precautwns (5 2)]

"7 Referenice ID: 29687731 i i 1
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- j'concormtant use of these drugs has not been studred
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" 7.5 NSAIDs/Aspirin

‘Ina smgle—dose drug interaction study -there were no pharmacokrnetlc or pharmacodynamrc
1nteract10ns observed after concomitant administration of naproxen or aspmn (acetylsahcylxc

, acrd) with XARELTO. The safety of long-term concormtant use of these drugs has not been
studred ‘ :

NSAIDs/asplrm are known to increase bleedmg, and bleedmg risk may be 1ncreased when these
drugs are used concomrtantly with XARELTO. : '

Promptly evaluate any signs or symptoms of blood loss if patrents are treated concormtantly with -
NSAIDs and/or platelet aggregation inhibitors [see Wammgs and Precautzons (5.2)].

\
7.6 Clopidogrel . .
In two drug interaction studies where clopidogrel (300 mg loadmg dose followed by 75 mg daily
- maintenance -dose) and XARELTO (15 mg single dose) were co-administered- in healthy
subJects ‘an increase in bleedmg time to 45 minutes was observed in approximately 45% and
'30% of subjects in these studies, respectively. The change in bleedmg time was$ approximately
twice the max1mum increase seen with either drug -alone. There was no change in the

‘ phannaco]anetrcsof either- d-rug

Avoid concurrent’ admrmstratron of clopidogrel wrth XARELTO unless the beneﬁt outwerghs the
risk of rncreased bleeding [see Warnings and Precautions (5.2)].

8 USE IN SPECIFIC POPULATIONS
8.1 - Pregnancy

B Pregnancy Category C

_There are no adequate or well- controlled stud1es of XARELTO in pregnant women, and dosing
for pregnant women has not been establrshed Use XARELTO with caution in pregnant patients
because of the potentral for pregnancy related hemorrhage and/or emergent delivery with an

' antrcoagulant that is not ‘readily revers1ble The antlcoagulant effect of XARELTO cannot be
reliably monitored with standard laboratory testmg Animal reproductlon studies showed no .
increased risk of structural malformations, but mcreased post-implantation pregnancy loss
occurred in rabbits. XARELTO should be used durmg pregnancy only if the potentlal beneﬁt
justifies. the potentral risk to mother and fetus. - ~

R_ivar'oxaban crosses the placenta in animals. ‘Animal reproduction studies have shown
~_pronounced maternal hernorrhagic _com'plication_s in rats-and an increased -incidence of post-
implantation. pregnancy loss in rabbits. - Rivaroxaban increased fetal toxicity (increased
resorptions, decreased number of live fetuses, and decreased fetal body weight) when pregnant
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s - _ilabout 40 t1mes the human exposure of unbound drug

: ..:_‘A-"‘Aoccurred at the nvaroxaban dose of 40 mg/kg (about l7 trmes maxrmum human exposure of the_f S

e 8 3 Nursmg Mothers B RS R -
Y ;:‘. : ;"_It is not known rf nvaroxaban 1s excreted in human mrlk Rlvaroxaban and/or 1ts metabohtes C
.. R flwerc excreted ifito the mllk of rats Because many drugs are excreted in human mllk and because'j. S
.:_ '._'_-";of the potentral for senous adverse react1ons m nursmg mfants ﬁom nvaroxaban a decrslon’_‘. : s
R _*'-‘.should ‘be made whether to drscontmue nursmg or dlscontmue the drug, takmg mto account the_-' ; o

7'-_.:82 Laborand Dehvery SRS RN S
_i'Safety and effectlveness of rlvaroxaban durmg labor and dehvery have not been studred m‘ o
';clmrcal tnals However ‘in ammal studles matemal bleedmg and matemal and fetal death-'_'_ Do

o ; ;:.prmportance of the drug to the mother

e - rabbrts were glven oral doses of >10 mg/kg nvaroxaban dunng the penod of organogenes1s ThlS .:-

,compansons af the max1mum recommended human dose of 10 mgday Fetal body werghtsA.';f,"_:'v_-"fA o
S decreased when pregnant rats were g1ven oral doses of 120 mg/kg Tlus dose corresponds to R -

8 4 Pedlatrlc Use A R SR
: ;:A'A-"'Safety and effectlveness m pedlatnc patlents have not been estabhshed

o 8 5 Genatrlc Use

U ;IOf the total number of patrents in, the RECORD 1 3 chmcal studxes evaluatmg XARELTO about ;

. .-':':"l-'A;'Elderly subjects exh1b1ted an mcrease 1n exposure that may be caused by age related changes 1n" '

i _:".assessment of renal functron pnor to startmg therapy w1th XARELTO Promptly evaluate any,- :

‘5 3% were 65 years and over wh11e about 15% were >75 years In clmrcal tnals the efﬁcacy of ’ Sl
:’,‘;:;;'XARELTO m the elderly (65 years or older) was smular to that seen m patrents younger than 65' -

L ~,-.years

srgns or symptoms of blood loss [see Clzmcal Pharmacology (] 2. 3)]

S 8 6 Females of Reproductlve Potentral

: ;":'wrth therr phys1c1an

,,-.;;Ré_f'e'r_énce"!13.__:442968?"7:3_' S B e P

B :‘A ~'fFernales of reproductrve potentral requmng anhcoagUIatron should dlscuSS pregnancy Plannmg..".: RN




. BestAvailable Copy

8 7 Renal Impalrment

- | {The safety and pharmacokmetlcs of srngle-dose XARELTO (10 mg) were evaluated m a study m' . . -
':_-"_.'_-'..healthy subjects [CrCl >80 mL/mm (n=8)] and m subJects w1th varymg degrees of renal‘,'
i ;'Almpamnent (see ‘Fable 4) Compared to healthy subjects ‘with’ normal creatmme clearance i

SR nvaroxaban exposure mcreased in- subjects w1th renal 1mpaument Increases

;jpharmacodynarmc effects were also observed

:'A ; .5'Table 4 Percent Increase of Rrvaroxaban PK and PD Parameters from N ormal m Sub ] ects wrth Renal

Insufficlency froma Dedrcated Renal Impmrment Study - S
s . ST Renal Impau'ment Class _'~- o

SR A [CrCl (mL/min)] - N
L -Parameter- .o ¢ O - Mnld . - Moderate- - T Severe Lo il
o T LT L [50to79] [30t049] [15“’29] N
N—s N—8 :-, N—8 .
T TExpesure AUC, @ s B
o (% mcrease relative’ to normal) Coax -'4'..2_8_? R _- : 12 S 267
i FXaTnnibidon - . ¢ AUCT T R UTIs0n Y0 iU 86 STy G
e (% mcrease relatwe to normal) - Eiar. - I _' 10+ .‘ S f o VA
" PT Prolongation . - AUC. U330 SO e 144;‘ R
: (% increase relative to normal) - E, ek A A 207

Lo PT= Prothrombm t1me FXa= Coagulanon factorXa AUC Area under the concentratron or effect curve; B " N

S AC~' = maxnnum concentratlon E = maxrmum el’fect and CrCl creanmne clearance

R Patrents w1th any degree of renal 1mpa1rment Wlth concurrent use’ of P-gp and weak to moderate -

- j’CYP3A4 mh1b1tors .may ] ‘have sxgmﬁcant mcreases in- exposure wluch may mcrease bleedmg nsk RPN .
e :-[see Drug Interactzons (7 2)] : ' ‘ O ' .

B :'The combmed analys1s of the RECORD 1-3 chmcal efﬁcacy studres drd not show an mcrease m“f. i

: ._"Afbleedmg nsk for patrents w1th moderate renal 1mpa1rment and reported a p0531ble mcrease m.‘A .

i i .total VTE in thls populatron Observe closely and promptly evaluate any 51gns or symptoms of AL

S A"',-Precautzons (5 2‘ s. 4)]

e 8 8 Hepatlc lmpalrment _ S : L s T
N :-The safety and pharmacokmetlcs of smgle-dose XARELTO (10 mg) were evaluated ina study m S
B .-',healthy subjects (n—16) and’ subjects w1th varymg degrees of hepatxc 1mpa1rrnent (see Table 5) i RS

Ré_ferénceill.)t 2968773 S R

' ," No. panents with’ severe hepatrc 1mpa1rment (Chxld Pugh C) were. studred Compared to healthy _
e ‘r'subjects w1th normal 11ver ﬁmctton 51gmﬁcant 1ncreases m nvaroxaban exposure were observed' R
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- 'I_-‘able'.S':f Percent Increase of Rlvaroxaban PK and PD Parameters from Normal in Sub]ects wrth Hepatlc

. Insufﬁclency from a Dedlcated Hepatnc Imparrment Study . .
‘ St : . Hepatlc Impalrment Class
(Chlld-Pugh Class)

o Parameter - :: N S Mlld R Moderate
R (Chnld-Pugh A) . (Chﬂd Pugh B)
N~—8 R N=8 -

Exposure R I_AUC'] N R EEIREE 127

s (% mcrease relative to normal) Caax - .1 RN | B : j R R DY AR

Co (% mcrease relatxve to normal) - Emax.

: (% increase relative to normal) - Epax

8 P '.1’5;9' -
P'I’Prolongatmn S FAUCT e IR ".114
2 N 41

"¢ FXalnhibjion- ' - “AUC. [ .- 0

- o P’I‘ Prothrombm txme FXa= Coagulatlon factor Xa, AUC Area under the concentratlon or effect curve K
: Cm maxrmum concentratmn, E- = maxunum effect R .

B V'Avoxd the me of XARELTO in patlents thh moderate (Chlld Pugh B) or severe (Chlld-Pugh C)f.
i .'hepatlc unpalrment of- w1th any hepatlc dlsease assomated w1th coagulopathy [see Warnzngs and

U ~'T;-Precauttons (52 55)]

10, OVERDOSAGE" SRR S . S
R '..Overdose of . XARELTO may lead to hemorrhage A spec1ﬁc antldote of nvaroxaban 1s not;' A

R ..'avallable stcontmue XARELTO and initiate appropnate therapy 1f bleedmg comphcatlons: -

" f-assocrated wrth overd0sage oceur.. The use of actlvated charcoal to reduce absorptlon in case of ‘

- "XARELTO overdose may be con31dered Due to the hlgh plasrna protem bmdmg, nvaroxaban 1s:~ : E :
' f'.not expected to be dlalyzable [see Clzmcal Pharmacology (1 2. 3)] IR :

PRETS DESCRIPTION S i S
4R1varoxaban a factor Xa 1nh1b1tor 1s the actlve mgredlent in- XARELTO Tablets w1th the‘f;' R

e chemical . name '5- Chloro-N ({(58)-2 oxo 3 [4 (3 oxo-4-morpholmyl)phenyl] 1 3-oxazolldm-5-' i

o '::‘yl}methyl) 2- thxophenecarboxamlde The. ‘molecular formula of nvaroxaban 1s ClgHwClN;OsSf‘_' . o

N ;and the molecular welght is 435 89 The structural formula is::

" Reference.ID: 2968773, . il i
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EE j'_:'Rlvaroxaban is: a pure (S) enanuomer It is. an odorless non-hygroscoplc whrte to yellomsh'_» T o
o .";powder Rtvaroxaban s only shghtly soluble in orgamc solvents (e g acetone polyethylene. Sl
L - glycol 400) and is practtcally msoluble m water and aqueous medla : L
b ;"_-Each XARELTO tablet contams 10 mg of nvaroxaban The 1nact1ve 1ngred1ents of XARELTO ' S
o a.re Mrcrocrystalhne cellulose, croscarmellose sodrum hypromellose lactose monohydrate ]' S
-: T ‘m magnesrum stearate sodrum lauryl sulfate and Opadry P1nk a proprletary ﬁlmcoatmg mlxture.- N ff
' ,;'_:'contammg polyethylene glycol 3350 hypromellose t1tan1um dtoxrde and fernc ox1de red e
57 127 GLINIGAL PHARMACOLOGY ' i
Soo2a Mechamsm of Actlon Lo ~' SO T R
, .':;XARELTO is an orally broavatlable factor Xa mlubxtor that selectlvely blocks the acttve s1te of» S o P
. ‘:_A.f‘factor Xa and does not requlre a cofactor (such as Ant1 thrornbm III) for act1v1ty Actrvatlon of L .
_ i :factor X to. factor Xa (FXa) via; the mtnnsrc and extnnsw pathways plays a central role in the . PR
,~A~-‘,f.j’cascade of blood coagulatlon ‘ ' ’ BRI SN R s

k ."12 2 Pharmacodynamlcs

.; Dose-dependent mhrbrtron of factor Xa actmty was observed m humans and the Neoplastm

- : — L prothrombl-n—t-l-me—(P:[l) actrvated—partral——thromboplast—r-n—-trme——(aP—Tll‘-)—and—HepTest——are—-——————
o ',"_-':,prolonged dose-dependently Antr-factor Xa actrvrty is also mﬂuenced by nvaroxaban There are. - . S
R nio -data on. the use- of the Intemattonal Normahzed Rat10 (INR) The predrctlve value of these L
RS f'coagulatron parameters for bleedrng nsk or efﬁcacy has not been establrshed SR

2 ,'12 3 Phannacokmetlcs
_'..';_'-‘.“Absorptlon : R B G

;The absolute broavarlabrhty of nvaroxaban is hlgh (estrmated to be 80% to 100%) for the 10 mg' o :
Ci dose. Rrvaroxaban is rapldly absorbed wrth maxrmum concentratrons (Cmax) appearmg 2 to 4_- R
e "‘,."hours after tablet 1ntake ‘ S - ol R

R ':'Rlvaroxaban pharmacokmetlcs are lmear w1th no relevant accumulatlon beyond steady-state
EAE ..'aﬁer mult1ple doses Intake wrth food does not affect nvaroxaban AUC or Cmax at the 10 mg o

Dot fThe pharrnacokmetxcs of nvaroxaban were not affected by drugs altermg gastnc pH:
T _"Coadrmmstratron of XARELTO (30 mg srngle dose) w1th the Hz-receptor antagomst ramtrdrne' O

: ;‘-_.Absorptron of nvaroxaban is. dependent on the 51te of drug release in. the GI tract A 29% and;l :
SRR 56% decrease in AUC and Cmax compared to tablet was reported when nvaroxaban granulate is o L

=B ARG



Lo .’released in proxuual small 1ntestme Exposure 1s further reduced when drug is released m the'_ o

;dlstal small 1ntast1ne or- ascendmg colon Avoxd admmlstratlon of nvaroxaban v1a a. method that y 5' e
T could deposrt drug drrectly 1nto the proxlmal small mtestme (e g feedxng tube) whlch can result.'_‘ 'A

.. Best Available .Cop_yA L

o .ﬁ-: in reduced absorptlon and related drug exposure [see Dosage and Admmzstratzon (2)]

EE ;‘_DIStFIbUtIOn

: {albumm bemg the main b1nd1ng component The steady-state volume of drstnbutlon m healthy' ;

S 4'.~'-.,sub_)ects lS appI'Oleately 50 L

e ;Metabollsm

= ,’:»".,Apprommately 51% of an orally adm1mstered ['4C]—r1varoxaban dose was - recovered as'f"; L
o metabohtes in urme (30%) and feces (21%) Oxrdatlve degradatron eatalyzed by CYP3A4/5 and:j' S
I CYPZJ 2 and hydrolysrs are. the major s1tes of brotransformatron Unchanged nvaroxaban was the' T

N ;predommant morety in plasma w1th no major or actlve cuculatmg metabohtes

RS :'Excretlon

o .-"recovered in urme (36% as unchanged drug) and 28% was recovered in feces (7% as unchanged

S ;Followmg oral adm1mstrat10n of a [”C] nvaroxaban dose 66% of the radloactlve dose was. SR

e ;: nvaroxaban 1s 5 to 9 hours m healthy subj ects aged 20 to 45 years

» '.'..»'_"':-Healthy Japanese subJects were found to have 50% hrgher exposures compared to other B

R drug) Unchanged drug is- excreted mto ‘urine, mamly V1a actlve tubular secretron and to a lesser

i -'_:'extent Via. glomerular ﬁltratron (approxnnate 5 1 ratro) Rlvaroxaban is a substrate of the efﬂux‘_ " ,'

S :-transporter proteins P-gp and ABCG2 (also abbrewated Bcrp) Rrvaroxaban s afﬁmty for 1nﬂux.‘ c

- ."'_transporter protems 1s unknown

- R1varoxaban 1s a low—clearance drug, w1th a systemlc clearance of approxnnately lO L/hr mf

o -:Spec1al Populatlons ;:: e .5 o

R fj“heaIthy volunteers followmg mtravenous admmlstratlon The termmal elnmnatlon half hfe of '

‘- ‘Gender; -

- '.-'.ethmcrtles mcludmg Chmese

L Elderly

In chmcal studles elderly subjects exh1b1ted h1gher nvaroxaban plasma concentratlons than . i
' jyounger subjects W1th mean AUC values bemg approxrmately 50% hlgher mamly due to'v
I freduced (apparent) total body and renal clearance Age related changes in: renal funcnon may’_' O

" et 0 80773

T . .";Gender d1d not mﬂuence the pharrnacokmetlcs or pharmacodynarmcs of XARELTO . o
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play a role in this age effect. The terminal elimination half- l1fe is 11 to 13 hours in the elderly
[see Use in Specific Populatzons (8.5)]..

Body Welght .
Extre‘mes in body weight (<50 kg or >120 kg) did not influence rivaroxaban exposure.

' Drug Interactlons
In vitro studies indicate that rivafoxaban nerther inhibits the major cytochrome P450 enzymes
' CYPIAZ 2C8, 2C9, 2C19, 2D6 2J2, and 3A4 nor induces CYP1A2 2B6, 2C19, or 3A4.

In vitro data also indicates a low nvaroxaban mhrbltory potentlal for P-gp and ABCGZ
transporters ’

In addxtron, _there were no 51gruﬁcant pharmacokmetlc interactions observed .in studies

comparing concomrtant nvaroxaban 20 mg and 7.5 mg single dose of midazolam (substrate of

CYP3A4), 0.375 mg orce-daily dose of dlgoxm (substrate of P- -gp), or 20 mg oncé darly dose of
 atorvastatin-(substrate’ of CYP3A4 and P- gp) in healthy volunteers

12.4 QTIQTc Prolongatlon

~——In-a-thorough QT- study-m—healthyLmen and_women aged.- SO_years_and older,-no_QTc prolonglng
' ' “effects were observed for XARELTO (15 mg and 45 mg; single-dose). -

| 13" NON- CLINICAL TOXICOLOGY '
13.1. Carcmogenesus Mutagene5|s and Impalrment of- Fertlllty

Rwaroxaban was not carcmogemc when admlmstered by oral gavage to mice or rats for up to 2

years. The systemic exposures (AUCs) of unbound rivaroxaban i in male and female mice at the

highest dose tested (60 mg/kg/day) were 3- and 5-times, respectlvely, the human exposure of

unbound drug at the human dose of 10 mg/day Systemic exposures of unbound drug in male and’

female rats at_the hlghest dose- tested (60 mg/kg/day) were 4- and lO tlmes respectlvely, the
" human exposure

Rivaroxaban was not mutagemc in bacteria (Ames-Test) or clastogemc in V79 Chinese hamster
lung cells in vitro or in the mouse mlcronucleus test.in.vivo.- '

No.impairment of fertility v_vas observed in rnale-or female rats when given_ up to 200 mjg/kg/d‘ay"

- of rivaroxaban orally. This dose resulted in.exposure levels, based on the uabound AU, at least
33 trmes the e exposure in humans glven 10 mg rivaroxaban dally '

. ~
-

14 CLINICAL STUDIES : :
' XARELTO was studied in 9011 patlents (4487 XARELTO- treated, 4524 enoxaparm treated
' atrents) in the RECORD 1;2, and3 studles

" Reference ID: 2968773

———— e ems mree s mec e sl
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Modlf' ed Intent-to—Treat Populatlon

REgORD 1

S Treatment])osage N
© | and Duration P

[ Total VIE:- -7 7

XARELTO

10 . mg_ once |
dmly =

RECORD 2

B .. :The two randomrzed double-blmd, clrmcal studres (RECORD 1 and 2) in patrents undergorng R
Lo ;electrve total h1p replacement surgery compared XARELTO 10 mg once darly startmg atleast. <. i
S 6 to: 8 hours (about 90%: of patrents dosed 6 to. 10 hours) aﬁer wound closure versus enoxapann_. -
40 i mg once darly started 12 hou.rs preoperatlvely In RECORD Tand2; a total of 6727 patrents i
oy ‘:' ; A"were randomrzed and 6579 recelved study drug The mean age [i standard devratron (SD)] was:':"_E - o
I 63 +122° (range 18 to 93) years w1th 49% of patlents >65 years and 55% of patrents were.-‘j o

B '_"_.female More than’ 82% of patlents were Wlnte 7% were Asran and less than 2% were Black
; ;‘The studres excluded patrents undergorng staged brlateral total hlp replacement patrents wrth R

RN severe renal unparrment deﬁned as an ‘estimated creatmme clearance <30 mL/nnn of- patlents:' e
. {wrth srgmﬁcant lrver dlsease (hepatrtrs or crrrhosrs) In RECORD 1 the mean exposure duratlonf, S
S .';'A'.(i SD) to actrve XARELTO and enoxapann was 33 3 b 7 O and 33 6 + 8 3 days respectrvely In . ; .
_5 RECORD 2; the mean exposure duratlon to actrve XARELTO and enoxapann was 33 5: + 6 9 ;
: :f-and 124'+2. 9 days respectrvely Aﬁer Day 13 oral placebo was contrnued in the enoxaparm' .
R ;'group for- the remamder of: the double-blmd study durat1on The efﬁcacy data for RECORD 1.-' R
o ;“.and2 areprovrdemeable 6 : Poe TR : -

Summary of Key Efﬂcacy Analysls Results for Petrents Undergoing Totel Hip Replacement Surgery -: f ¥ S . ;" _-: RN

40 mg once -

"“Enoxaparin T

Jdaily ue

| (95% ck 50

83)

XARELTO

10 mg'once’

. dnily_

Enoxnparm" )

40 mg once ;‘
darly

cl&\-.rl" 3 .): ..;
1TQ0%) | 0.84%)

(95% Cl 59

© 86),

- . _' Components of Total VTE

- Proximal DVT

l(OlA:

BV e R

:-'s?('o'.s'%);f

- Distal DVT .

12 (0. 8%)

"26(1 A

T (1:3%):

- 43(5:2%)

Non-fatal PE

l (0 l%)

3 (_Z‘V)

IR

'3_(2 1%)-

. 91%(95%Cl
S ped 00t

@S

’ 5.40..(—4.8%)_:;.-- R

IR
. 87% (95%ClL: -

69, 94),,

p<0.001

: } Relatrve Rrsk Reductron CI—conﬁdence mterval

: * 7 VIncludes:the placebo-controlled period ofRECORD 2
Do ’Proxrmal DVI‘ nonfatal PE or VTE-related death

- Reference D 2968773 <. 1 oo S

One randoered double-blmd ehmcal study (RECORD 3) in patrents undergomg electwe totali.f o _
A knee replacement surgery compared XARELTO 10. mg; once darly started at least 6 to 8 hours S
N f (about 90% of patrents dosed 6 to 10 hours) aﬁer wound closure versus enoxapann In RECORD:'_:_.: RN
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.;'3 the enoxaparm regrmen was 40 mg once daxly started 12 hours preoperatrvely The mean age‘:‘- B 1 ‘_ :
: (i SD) of patlents m the study was 68 + 9 0 (range 28 to" 91) years w1th 66% of patrents >655 - U
B ,years Slxty elght percent (68%) of patrents were female Erghty-one percent (81%) of patlents_- o
0 were Wlnte less than 7% were. As1an and less than' 2% were Black. The study excluded patlents ‘
i }'w1th severe renal 1mpa1rment deﬁned as an estxmated creahmne clearance <30 mL/mm or' T I,.._: '
.:‘ -'..:Alf..'patlents w1th srgmﬁcant hver dlsease (hepatms or cnrhosrs) The mean exposure duratron (t SD) = . " i .
: ,'._"_'_'-"".to active. XARELTO arid . enoxapann was 1. 9 + 2 3 and 12 5 * 3 0 days respectxvely The;." S
RN efﬁcacy data are prov1ded m Table 7 T SR 2

ol Table7 : Summary of Key Efﬁeaey Analysis Results for Patlents Undergomg Total Knee Replacement Surgery- : ; o § .
LT Modlf‘ed Intent—to—Treat Populatlon I DU

- TRECORDI - -
S Treatment Dosage and XARELTO S _l_;n.o;ap_arln . .' gl s T
) Duranon S .' : 10 mg once dally ,' _40.mg'o_n'c‘e,daily IS ERESUL :

o 64(188%) o

-7 (9 7%) :
i : .(95% CI: 34, 60)
p<0 001

e -. Components of events contributing to Total VTE L f B NI RN
* Proximal: DVT R “9(L. l%) L o 1922%)- o TS

“DistalDVT : . "~ T . 74 (9 l%) 154(17 1%) "

nuu-fatal‘Pr.. — - ———— - -r\v.l/o;

:' _' Symptomatlc VTE ] - (0 7%) S 24 (2 0"/)
“‘Relative Risk Reduction;: CI—conﬁdence intefval : ,' _{ __,:_ R RTINS
TProxrmal DVT nonfatal PE or VTE-related death B B N S

16 HOW SUPPLIED/STORAGE AND HANDLING AR
IS XARELTO (rlvaroxaban) Tablets are round hght red, blCOﬂVCX ﬁlm-coated tablets marked wrth ; R
_ i T tnangle pomtmg down above a “1 O” on one 51de and an “Xa” on the other sxde The tablets are"i_'
Y fj',-supplxedmthe packages lrsted ‘ i S T IR
R ;NDC 50458 580 30 Bottle contamlng 30 tablets | | _
o _:'NDC 50458 580-10 Bllster package contammg 100 tablets (10 bhster cards contammg S S
’ ' lOtabletseach) e T T
7 .1_"':~'_"A'-'Store at 25° C (77° F) or. room temperature excursrons perrmtted to 15°—30° C (59°-86° F)_'Af_'
' ..-';'{-_;[see USP Controlled Room Temperature] e R Sl - o

o ;'Keep out of the reach of chrldren

ReferenceI02968773 C S




"A_‘:'-_-"',17 3 Bleedlng Risks . _ [ 4 ‘ R
A : LIE patlents have had neurax1al anesthesm or spmal puncture and partlcularly, 1f they are talnng g
.,"concormtant NSAIDs or platelet mhrbltors adwse patrents to watch for srgns and symptoms of '
L {splnal or epldural hematoma, such as tmghng, numbneSS (espec1ally in’ the lower llmbs) andf P
R f,"_-"’,muscular ‘wealness. If any, of these symptoms occur adv1se the patlent to contact hlS or; her S
o -:i'_--"vphyswlan 1mmed1ately ‘ : ' S TR

... BestAvailable Copy. = .

i 17 PATIENT COUNSELING INFORMATION S o
'.171 lnstructlons for Patlent Use L ; S S
_ :_‘ ":f e g Adv1se patlents to take XARELTO only as drrected . T .
o ' - Remmd patlents not to dlscontxnue XARELTO prematurely w1thout ﬁrst talkmg to the1r~ A -

. f,healthcare professmnal

e . ¢ Ifa dose is mlssed adwse the panent to take XARELTO as soon as poss1ble and contmue'

.on the followrng day w1th therr onge dally dose reglmen C

c --’AAdvrse patlents to report any unusual bIeedlng or brulsmg to therr physrclan Inform patlents that. _‘: -

it rmght take’ them longer than usual to stop bleedmg, and that. they may bru1se and/or bleed more

L . ‘Aeasﬂy when they are treated wnh XARELTO [see Wammgs ana’ Precauttons (5 2)]

17. 5 Nursmg

= ,;17 3 Concomltant Med|cat|on and Herbals :' RS SRR

_:-AdVlse patrents 1o mform the1r phys1c1ans and dentrsts 1f they are takmg, or plan to take any‘ _" _
S ;prescnptron or over-the-counter drugs or herbals so the1r healthcare professxonals can evaluate- ; ‘
potentlal mteractlons [see Drug Interactzons (7)] R I o

B ~'.":17 4. Pregnancy and Pregnancy-Related Hemorrhage

S 'I.‘,':Adv1se panents to d1scuss w1th therr physwran 1f they are nursmg or mtend to nurse dunng
R fantlcoagulant treatment [see Use in Speczf‘ ic Populanons (8 3)] P

' 17 6 Females of Reproductlve Potentlal Tl SRR
R 4:. " Il Adwse patlents who can become pregnant to dlscuss pregnancy planmrxg w1th the1r physwran.”,-';','
B S [see Use in Speczﬁc Populatzons (8 6)] I SR :

L ..; _'f: ;";Adwse patlents to mform the1r physn‘aan lmmedlately if they become pregnant or 1ntend to';t.-";: pe
oy .become pregnant dunng treatment w1th XARELTO [see Use zn Speczf ic Populatzons (8 1 )]

; ,:.‘_-“'.Adwse pregnant women rece1v1ng XARELTO to 1mmed1ately report to thelr physrclan any; s
o _fbleedmg or syrnptoms of blood loss [see Warmngs and Precautzons (5 3)] Sl
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Each tablet contains: rivaroxaban 10 mg
[Package Not Child Resistant |

N For Hospital Use Only. Rx only
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SUBSTITUTED OXAZOLIDINONES AND
THEIR USE IN THE FIELD OF BLOOD
COAGULATION

This application is a 371 of PCT/EP00/12492 filed 11
Dec. 2000.

The present invention relates to the field of blood coagu-
- lation. In particular, the present invention relates to novel
oxazolidinone derivatives, to processes for their preparation
and to their use as active compounds in medicaments.

Blood coagulation is a protective mechanism of the
organism which helps to “seal” defects in the wall of the
blood vessels quickly and reliably. Thus, loss of blood can
be avoided or kept to a minimum. Haemostasis after injury
of the blood vessels is effected mainly by the coagulation
system in which an enzymatic cascade of complex reactions
of plasma proteins is triggered. Numerous blood coagulation
factors are involved in this process, each of which factors
converts, on activation, the respectively next inactive pre-
cursor into its active form. At the end of the cascade comes
the conversion of soluble fibrinogen into insoluble fibrin,
resulting in the formation of a blood clot. In blood coagu-
lation, traditionally the intrinsic find the extrinsic system,
which end in a joint reaction path, are distinguished. Here
factor Xa, which is formed from the proenzyme factor X,
plays a key role, since it connects the two coagulation paths.
The activated serine protease Xa cleaves prothrombin to
thrombin. The resulting thrombin, in turn, cleaves fibrinogen
to fibrin, a fibrous/gelatinous coagulant. In addition, throm-
bin is a potent effector of platelet aggregation which likewise
contributes significantly to haemostasis.

Maintenance of normal haemostasis—between bleeding
and thrombosis—is subject to a complex regulatory mecha-
nism. Uncontrolled activation of the coagulant system or
defective inhibition of the activation processes may cause
formation of local thrombi or embolisms in vessels (arteries,
veins, lymph vessels) or in heart cavities. This may lead to
serious disorders, such as myocardial infarct, angina pectoris
(including unstable angina), reocclusions and restenoses
after angioplasty or aortocoronary bypass, stroke, transitory
ischaemic attacks, peripheral arterial occlusive disorders,
pulmonary embolisms or deep venous thromboses; herein-
below, these disorders are collectively also referred to as
thromboembolic disorders. In addition, in the case of con-
sumption coagulopathy, hypercoagulability may—systemi-
cally-—result in disseminated intravascular coagulation.

These thromboembolic disorders are the most frequent
cause of morbidity and mortality in most industrialized
countries "(Pschyrembel, Klinisches Worterbuch [clinical
dictiopary], 257* edition, 1994, Walter de Gruyter Verlag,
page 199 ff., entry “Blutgerinnung” [blood coagulation];
Rompp Lexikon Chemie, Version 1.5, 1998, Georg Thieme
Verlag Stuttgart, entry “Blutgerinnung”™; Lubert Stryer, Bio-
chemie [biochemistry], Spektrum der Wissenschaft Verlags-
geselischaft mbH Heidelberg, 1990, page 259 ff.).

The anticoagulants, i.e. substances for inhibiting or pre-
venting blood coagulation, which are known from the prior
art have various, often grave disadvantages. Accordingly, in
practice, an efficient treatment method or prophylaxis of
thromboembolic disorders is very difficult and unsatisfac-
tory.

In the therapy and prophylaxis of thromboembolic disor-
ders, use is firstly made of heparin, which is administered
parenterally or subcutaneously. Owing to more favourable
pharmacokinetic properties, preference is nowadays more
and more given to low-molecular-weight heparin; however,
even with low-molecular-weight heparin, it is not possible to

5

2
avoid the known disadvantages described below, which are
involved in heparin therapy. Thus, heparin is ineffective
when administered orally and has a relatively short half-life.
Since heparin inhibits a plurality of factors of the blood
coagulation cascade at the same time, the action is nonse-
lective. Moreover, there is a high risk of bleeding; in
particular, brain haemorrhages and gastrointestinal bleeding

" may occur, which may result in thrombopenia, drug-induced
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alopecia or osteoporosis (Pschyrembel, Klinisches Worter-
buch, 257% edition, 1994, Walter de Gruyter Verlag, page
610, entry “Heparin”; Rompp Lexikon Chemie, Version 1.5,
1998, Georg Thieme Verlag Stuttgart, entry “Heparin”).

A second class of anticoagulants are the vitamin K
antagonists. These include, for example, 1,3-indariediones,
and especially compounds such as warfarin, phenprocou-
mon, dicumarol and other coumarin derivatives which
inhibit the synthesis of various products of certain vitamin
K-dependent coagulation factors in the liver in a non-
selective manner. Owing to the mechanism of action, how-
ever, the onset of the action is very slow (latency to the onset
of action 36 to 48 hours). It is possible to administer the
compounds orally; however, owing to the high risk of
bleeding and the narrow therapeutic index, a time-consum-
ing individual adjustment and monitoring of the patient are
required. Moreover, other adverse effects, such as gas-
trointestinal disturbances, hair loss and skin necroses, have
been described (Pschyrembel, Klinisches Worterbuch, 257%*
edition, 1994, Walter de Gruyter Verlag, page 292 ff., entry
“coumarin derivatives”; Ullmann’s Encyclopedia of Indus-
trial Chemistry, 5% edition, VCH Verlagsgesellschaft, Wein-
heim, 1985-1996, entry “vitamin K”).

Recently, a novel therapeutic approach for the treatment
and prophylaxis of thromboembolic disorders has been
described. This novel therapeutic approach aims to inhibit
factor Xa (cf. WO-A-99/37304; WO-A-99/06371; J. Haupt-
mann, J. Stirzebecher, Thrombosis Research 1999, 93, 203;
F. Al-Obeidi, J. A. Ostrem, Factor Xa inhibitors by classical
and combinatorial chemistry, DDT 1998, 3, 223; F. Al-
Obeidi, J. A. Ostrem, Factor Xa inhibitors, Exp. Opin. Ther.
Patents 1999, 9, 931; B. Kaiser, Thrombin and factor Xa
inhibitors, Drugs of the Future 1998, 23, 423; A. Uzan,
Antithrombotic agents, Emerging Drugs 1998, 3, 189; B.-Y.
Zhu, R. M. Scarborough, Curr. Opin. Card. Pulm. Ren. Inv.
Drugs 1999, 1 (1), 63). It has been shown that, in animal
models, various both peptidic and nonpeptidic compounds
are effective as factor Xa inhibitors.

Accordingly, it is an object of the present invention to
provide novel substances for controlling disorders, which
substances have a wide therapeutic spectrum.

In particular, they should be suitable for a more efficient
prophylaxis and/or treatment of thromboembolic disorders,
avoiding—at least to some extent—the disadvantages of the
prior art described above, where the term “thromboembolic
disorders” in the context of the present invention is to be
understood as mearing, in particular, serious disorders, such
as myocardial infarct, angina pectoris (including unstable
angina), reocclusions and restenoses after angioplasty or
aortocoronary bypass, stroke, transitory ischaemic attacks,
peripheral arterial occlusive disorders, pulmonary embo-
lisms or deep venous thromboses.

It is another object of the present invention to provide
novel anticoagulants which inhibit the blood coagulation
factor Xa with increased selectivity, avoiding—at least to
some extent—the problems of the therapeutic methods for
thromboembolic disorders known from the prior art.
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3
Accordingly, the present invention provides substituted
oxazolidinones of the general formula (I)

o M
R? )k
SN o
3 R5
R 26
4
R R7
RS—NT R!
o]

in which:

R! represents optionally benzo-fused thiophene (thienyl)
which may optionally be mono- or polysubstituted;

R? represents any organic radical;

R3, R R> RS R’ and R® are identical or different and each
‘represents hydrogen or represents (C,-C)-alkyl

and their pharmaceutically acceptable salts, hydrates and
prodrugs,

except for compounds of the general formula (T) in which the

radical R! is an unsubstituted 2-thiophere radical and the

radical R? is simultaneously a mono- or polysubstituted
phenyl radical and the radicals R?, R% R®, R®, R” and R® are
each simultaneously hydrogen.

Preference is given here to compounds of the general

formula (1),

in which :

R! represents optionally benzo-fused thiophene (thienyl)
which may optionally be mono- or polysubstituted by a
radical from the group consisting of halogen; cyano; nitro;
amino; aminomethyl; (C,~Cg)-alky! which for its part
may optionally be mono- or polysubstituted by halogen;
(C;—C,)-cycloalkyl;  (C;—Cy)-alkoxy; imidazolinyl;
—C(=NH)NH,; carbamoy!; and mono- and di-(C,-C,)-
alkyl-aminocarbonyl,

R? represents one of the groups below:

the radical “A” represents (C4~C,,)-aryl, preferably
(Cs—C,o)-aryl, in particular phenyl or naphthyl, very
particularly preferably phenyl;

the radical “B” represents a 5- or 6-membered aromatic
heterocycle which contains up to 3 heteroatoms and/or
hetero chain members, in particular up to 2 heteroatoms
and/or hetero chain members, from the group consist-
ing of §, N, NO (N-oxide) and O;

the radical “D” represents a saturated or partially
upsaturated, mono- or bicyclic, optionally benzo-fused
4- to 9-membered heterocycle which contains up to
three heteroatoms and/or hetero chain members from
the group consisting of S, SO, SO,, N, NO (N-oxide)
and O,

5

10

15

25

30

35

45

55

60

4
the radical “M” represents —NH—, —CH,—,
—CH,CH,—, —0—, —NH—CH,—, —CH,—
NH— —OCH,— —CH,0—, —CONH—,

—NHCO—, —COO—, —00C—, —S8—, —S0,—
or represents a covalent bond;

where

the groups “A”, “B” and “D” defined above may each
optionally be mono- or polysubstituted by a radical
from the group consisting of halogen; trifluvoromethyl;
0X0; cyano; nitro; carbamoyl; pyridyl; (C,-C,)-al-
kanoyl; (C,;-C,)-cycloalkanoyl; (C,—C,,)-arylcarbo-
oyl; (Cs—C,q)-heteroarylcarbonyl; (C,-C)-alkanoy-

loxymethyloxy; (C,—C.,)-hydroxy-alkylcarbonyl;
—COOR?, —SO,R?"; TR*®¥=NR%,
—CONRZ?®R?; —SO,NR?8R%; —OR?°,

—NR*OR?!, (C,—Cg)-akky] and (C,~C,)-cycloalkyl,

where (C,—C,)-alkyl and (C;—C,)<ycloalkyl for their
part may optionally be substituted by a radical from
the group consisting of cyano; —OR?’; —NR2*R?%;
—CONH), (NR*"R*®) and —C(NR?"R?¥)=NR?,

where:

v is either O or 1 and

R?¥, R?% and R?® are identical or different and indepen-
dently of one another each represents hydrogen,

(C,-Cyakkyl, (Cy-Cy)<cycloalkyl, (C,-C,)-al-
kanoyl, carbamoyl, trifluoromethy]l, pheny! or
pyridyl, and/or

R?*? and R?® or R*7 and R?® together with the nitrogen
atom to which they are attached form a saturated or
partially unsaturated 5- to 7-membered heterocycle
having up to three, preferably up to two, identical or
different heteroatoms from the group consisting of
N, O and S, and

R and R* are identical or different and independently

of one another each represents hydrogen, (C,-C,)- -

alkyl, (C,-C,)-cycloalkyl, (C,—C,)-alkylsuiphonyl,
(C,—C,)-hydroxyalkyl, (C,—C,)-aminoalkyl, di-
(C,—C,)-akkylamino-(C,—C,)-alkyl, —CHC
(NR¥R*®)=NR*® or —COR?>?,
where
R3? represents (C,—Cg)-alkoxy, (C,—C,)-alkoxy-
(C,-C,)-alkyl, (C,-C,)-alkoxycarbonyl-(C,~C,)-
alkyl, (C,—C,)-aminoalkyl, (C,—C,)-alkoxycarbo-
nyl, (C,-C,)-alkanoyl-(C,-C,)-alky], (C;-C,)-
cycloalkyl, (C,-Cg)alkenyl, (C,-Cy)-alkyl,
which may optionally be substituted by phenyl or
acetyl, (C-C,,)-aryl, (Cs—C,o)-heteroaryl, trif-
luoromethyi, tetrahydrofuranyl or butyrolactone,
R3, R% R% RS R’ and R® are identical or different and
each represents hydrogen or represents (C,-C)-alkyl

and their pharmaceutically acceptable salts, hydrates and
prodrugs,

except for compounds of the general formula (I) in which the
radical R! is an unsubstituted 2-thiophene radical and the
radical R? is simultaneously a mono- or polysubstituted
phenyl radical and the radicals R?, R*, R%, R%, R” and R® are
each simultaneously hydrogen.

Preference is also given here to compounds of the general
formula (1),

in which

R! represents thiophene (thienyl), in particular 2-thiophene,
which may optionally be mono- or polysubstituted by
halogen, preferably chiorine or bromine, by amino, ami-
nomethyl or (C,—Cg)-alkyl, preferably methyl, where the
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5° 6
(C,—C;)-alkyl radical for its part may optionally be mono- and their pharmaceutically aoceptable salts, hydrates and
or polysubstituted by halogen, preferably fiuorine, prodrugs,
o low: o
R :!p resents one of the groups be except for compounds of the general formula (T) in which the
AM- 5 radical R! is an unsubstituted 2-thiophene radical and the
D-M-A- radical R? is simultaneously a mono- or polysubstituted
B-M- A-’ phenyl radical and the radicals R?, R, R®, R®, R” and R® are
B- i each simultaneously hydrogen.
B-iVI- Particular preference is given here to compounds of the
B-M-iB-, 10 general formula (I),
D-M-B-, . in which
where: R! represents thiophene (thienyl), in particular 2-thiophene,

the radical “A” represents (Cs—C,,)-aryl, preferably
(Cs—C,o)aryl, in particular phenyl or naphthyl, very
particularly preferably phenyl;
the radical “B” represents a 5- or 6-membered
aromatic heterocycle which contains up to 3
heteroatoms and/or hetero chain members, in
particular up to 2 heteroatoms and/or hetero
chain members, from the group consisting of S,
N, NO (N-oxide) and O;
the radical “D” represents a saturated or partially
unsaturated 4 to 7-membered heterocycle which con-
tains up to three heteroatoms and/or hetero chain mem-
bers from the group consisting of S, SO, SO,, N, NO
(N-oxide) and O;
the radical *“M” represents —NH—, —CH,—
—CH,CH,—, -—-0—, —NH—CH,—, —CH,—
NH--, —OCH,—, —CH,0—, —CONH—,
—NHCO—, —CO0—, —OOC—, —S— or repre-
sents a covalent bond,;
where
the groups “A”, “B” and “D” defined above may in
each case optionally be mono- or polysubstituted by a
radical from the group consisting of halogen; triftuo-
romethyl; oxo; cyano; nitro; carbamoyl; pyridyl;
(C,~Cy)-alkanoyl; (C;-C;)-cycloalkanoyl, (Cs~C,.)-
arylcarbonyl; (Cs—C,o)-heteroarylcarbonyl; (C,~Cg)-
alkanoyloxymethyloxy; = —COOR?*’; —SO,R?’;
_C('N'R27R28)=NR29; —CONR R28R29 ;
—SO,NR*®R*; —OR?*; —NR*R*, (C,—C,)-alkyl
and (C;—C,)-cycloalkyl,
where (C,—C;)-alkyl and (C,-C,)-cycloalkyl for their
part may optionally be substituted by a radical from
the group consisting of cyano; —OR?27; —NR%R?;
_Co(NH)V(NR27R28) and _C(NR27R28)=NR29
where:
v is either 0 or 1 and
R?7, R?® and R?° are identical or different and indepen-
dently of one another each represents hydrogen,
(C,—C,)-alkyl or (C;-C,)~cycloalkyl, and/or
R?” and R?® or R*” and R® together with the nitrogen
atom to which they are attached form a saturated or
partially unsaturated 5- to 7-membered heterocycle
having up to three, preferably up to two, identical or
different heteroatoms from the group comnsisting of
N, O and S, and
R* and R*! are identical or different and independently
of one another each represents hydrogen, (C,-C,)-
alkyl, (C,-C;)-cycloalkyl, (C,—C,)-alkylsulphonyl,
(C,-C,)hydroxyalkyl, (C,~C,)-aminoalkyl, di-
(C,—C,)-alkylamino~(C,-C,)-alkyl, ~ (C,-C,)-al-
kanoyl, (C4C,,)-arylcarbonyl, (C,~C,,)-het-
eroarylcarbonyl, (C,—C,)-alkylaminocarbonyl or
—CH;C(NR27R28)=NR
R?, R* R5 RS R7 and R® are identical or different and
each represents hydrogen or represents (C,-C,)-alkyl
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which may optionally be mono- or polysubstituted by
halogen, preferably chlorine or bromine, or by (C,~Cy)-
alkyl, preferably methyl, where the (C,—Cg)-alkyl radical
for its part may optionally be mono- or polysubstituted by
halogen, preferably fluorine,

R? represents one of the groups below:

the radical “A” represents phenyl or naphthyl, in par-
ticular phenyl; the radical “B” represents a 5- or
6-membered aromatic heterocycle which contains up to
2 heteroatoms from the group consisting of S, N, NO
(N-oxide) and O;
the radical “D” represents a saturated or partially
unsaturated S- or 6-membered heterocycle which con-
tains up to two heteroatoms and/or hetero chain mem-
bers from the group consisting of S, SO, SO,, N, NO
(N-oxide) and O;
the radical “M” represents —NH—, —O—, —NH—
CH,~, —CH,—NH—, —OCH,—, —CH,0—,
-—-CONH— —NHCO— or represents a covalent
bond;
where
the groups “A”, “B” and “D” defined above may in
each case optionally be mono- or polysubstituted by a
radical from the group consisting of halogen; trifiuo-
romethyl; oxo; cyano; pyrdyl; (C,-C,)-alkanoyl;
(Cs~C,p)-arylcarbonyl; (Cs—C,)-heteroarylcarbonyl;
(Cl—Cs)-alkanoyloxymethyloxy, —C(NR*"R?8)
=NR*; —CONR?*R*; _—SO,NR*®*R?*; —OH;
_NR*R®Y; ; (Cy —C4)-a1ky1 andcyclopropyl cyclopen-
tyl or cyclohexyl
where (C,—C,)-alky! and cyclopropyl, cyclopentyl or
cyclohexyl for their part may optionally be substi-
tuted by a radical from the group consisting of
cyano; —OH; —OCH;; —NR**R%’; —CO(NH),
(N-R27R28) and _C(NR27RZB)=N'R29
where:
v is either 0 or 1, preferably 0, and
R*’, R?® and R® are identical or different and inde-
pendently of one another each represents hydro-
gen, (C,~C,)-alkyl or else cyclopropyl, cyclopen-
tyl or cyclohexyl
and/or
R*” and R*® or R*’ and R*® together with the nitrogen
atom to which they are attached may form a saturated
or partially unsaturated 5- to 7-membered heterocycle
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having up to two identical or different heteroatoms

from the group consisting of N, O and S, and

R*® and R*! are identical or different and independently
of one another each represents hydrogen, (C,~-C,)-

alkyl, cyclopropyl, cyclopentyl, cyclobexyl,
(C,~C,)-alkylsulphonyl, (C,—C,)-hydroxyalkyl,
(C,—C.,)-amincalkyl, di-(C,—C,)-alkylamino-

(C,-C,)-alkyl, (C,~C;)-alkanoyl or phenylcarbonyl,
R* R* R* RS R7 and R® are identical or different and each
represents hydrogen or represents (C,—C)-alkyl

and their pharmaceutically acceptable salts, hydrates and
prodrugs,
except for compounds of the general formula (T) in which the
radical R! is an upsubstituted 2-thiophene radical and the
radical R? is simultaneously a mono- or polysubstituted
phenyl radical and the radicals R*, R*, R®, R%, R” and R® are
each simultaneously hydrogen.
Particular preference is given here to compounds of the
general formula (I),
in which
R! represents 2-thiophene which may optionally be substi-
tuted in the 5-position by a radical from the group
consisting of chlorine, bromine, methyl or trifluorom-
ethyl,
R? represents one of the groups below:
A-,
A-M-,
D-M-A-,
B-M-A-,
B':
B-M-,
B-M-B-,
D-M-B-,
where:
the radical “A” represents phenyl or naphthyl, in par-
ticular phenyl;
the radical “B” represents a 5- or 6-membered aromatic
heterocycle which contains up to 2 heteroatoms from
the group consisting of S, N, NO (N-oxide) and O;
the radical “D” represents a saturated or partially
unsaturated 5- or 6-membered heterocycle which con-
tains a nitrogen atom and optionally a further heteroa-
tom and/or hetero chain member from the group con-
sisting of S, SO, SO, and O; or contains up to two
heteroatoms and/or hetero chain members from the
group consisting of S, SO, SO, and O;
the radical “M” represents —NH—, —O—, —NH—

CH,—, —-CH,—NH—, —OCH,—, —CH,0—,
—CONH-—, —NHCO— or represents a covalent
bond;
where

the groups “A”, “B” and “D” defined above may in
each case optionally be mono- or polysubstituted by a
radical from the group consisting of balogen; trifiluo-
romethyl; oxo; cyano; pyrdyl; (C,—C,)-alkanoyl;
(Cs—C,o)-aryicarbonyl;” (C;—Cg)-heteroarylcarbonyl;
(C,—C,)-alkanoyloxymethyloxy; —CONR*#R%,
—SO,NR?®R%; —OH; —NR*°R*; (C,-C)-alkyl;
and cyclopropyl, cyclopentyl or cyclohexyl,

10

15

20

30

35

45

50

55

60

65

8

where (C,—C,)-alky! and cyclopropyl, cyclopenty! or
cyclohexyl for their part may optionally be substi-
tuted by a radical from the group consisting of
cyano; —OH; —OCH,; —NR*R?¥; —CO(NH),
(NR?’R?®) and —C(NR*"R?¥)==NR?’,

where:

v 1s either O or 1, preferably 0, and

R?’, R?® and R? are identical or different and indepen-
dently of one another each represents hydrogen,
(C,—C,)-alkyl or else cyclopropyl, cyclopentyl or
cyclohexyl

and/or

R?” and R?® or R*” and R? together with the nitrogen
atom to which they are attached may form a satu-
rated or partially unsaturated 5- to 7-membered

heterocycle having up to two identical or different .

heteroatoms from the group consisting of N, O and

S, and
R*® and R*! are identical or different and independently
of one another each represents hydrogen, (C,-C,)-
alkyl, cyclopropyl, cyclopentyl, cyclohexyl,
(C,—C,)-alkylsulphonyl, (C,-C,)-hydroxyalkyl,
(C,—C,)-aminoalkyl, di-(C,~C,)-alkylamino-
(C,—C-alkyl, (C,—C;)-alkanoyl or phenylcarbonyl,
R?, R%, R R® R’ and R® are identical or different and
each represents hydrogen or represents (C,—C,)-alkyl

and their pharmaceutically acceptable salts, hydrates and
prodrugs,

except for compounds of the general formula (I) in which the
radical R! is an unsubstituted 2-thiophene radical and the
radical R? is simultaneously a mono- or polysubstituted
phenyl radical and the radicals R?, R%, R®, R%, R” and R® are
each simuitaneously hydrogen.

Very particular preference is given here to compounds of
the general formula (I),

in which
R! represents 2-thiophene which is substituted in the 5-po-
sition by a radical from the group consisting of chlorine,
bromine, methyl and trifluoromethyl,
R? represents D-A-:
where:
the radical “A” represents phenylene;,
the radical “D” represents a saturated 5- or 6-membered
beterocycle,
which is attached to “A” via a nitrogen atom,
which has a carbonyl group directly ‘adjacent to the
linking nitrogen atom and )
in which one carbon ring member may be replaced by a
heteroatom from the group consisting of S, N and O;
where :
the group “A” defined above may optionally be mono- or
disubstituted in the meta position with respect to the
point of attachment to the oxazolidinone, by a radical
from the group consisting of fluorine, chlorine, nitro,
amino, trifluoromethyl, methyl and cyano,
R, R% R R®, R’ and R® each represent hydrogen
and their pharmaceutically acceptable salts, hydrates apd
prodrugs.

0444



US 7,157,456 B2

9 -
Very particular preference is also given here to the com-
pound having the following formula

o/\\ 0

-
) \_fi\“/i;j;

and to its pharmaceutically acceptable salts, hydrates and
prodrugs.

In the compounds of the general formula (I) above, the

radical

R! may in particular represent optionally benzo-fused
thiophene (thienyl) which may optionally be mono- or
polysubstituted by a radical from the group consisting of
halogen; cyano; nitro; (C,—Cg)-alkyl, which for its part
may optionally be mono- or polysubstituted by halogen;

(Cs~C,)-cycloalkyl;  (C,—Cg)-alkoxy;  imidazolinyl;

—C(=NH)NH,; carbamoyl; and mono- and di(C,-C,)-

alkylaminocarbonyl.

In the compounds of the general formula (I), the radical

R! may preferably represent thiophene (thienyl), in particu-
lar 2-thiophene, which may optionally be mono- or
polysubstituted by halogen, preferably chlorine or bro-
mine, or by (C,~C;)-alkyl, preferably methyl, where the

(C,—C,)-alkyl radical, preferably the methyl radical, may

for its part optionally be mono- or polysubstituted by

halogen, preferably fivorine.

In the compounds of the general formula (I), the radicals

R3, R* R% R® R’ and R® may be identical or different and
may represent, in particular, hydrogen or (C,~Cg)-alkyl,
preferably hydrogen or (C,-C,)-alkyl, very particularly
preferably hydrogen.

The radical R?, i.e. the organic radical, can in particular be

selected from the substituent groups listed below:

In the compounds of the general formula (I), the radical

R? may, in particular, represent a group of the following
formula:

Y—X'—(CH,),—X—(CO),—(CH,),,—~(CR°R %)
w—(CHy),,—

where:

m is an ioteger from 0 to 6, preferably from 1 to 3,

nis either O or 1,

p is an integer from 0 to 3, preferably either O or 1,

0, is an integer 0 or 1,

0, is an integer 0 or 1,

R® and R'° are identical or different and each represents
hydrogen, (C,—C,)-alkyl, preferably methyl; (C,—C,)-
alkoxy, preferably methoxy, (C,-C;)-cycloalkyl;
hydroxyl or fluorine,

X and X' are identical or different and each represents O;
N—R*! or a covalent bond,

where R'' represemts H; (C,—C,)-alkyl, preferably

methyl, or (C,-C;)<ycloalkyl,

Y represents a 3- to 7-membered saturated or partially
unsaturated cyclic hydrocarbon radical which option-
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10

ally contains 1 to 3 identical or different heteroatoms

and/or hetero chain members from the group consisting

of N, O, S, SO and SO,,

where:

this radical Y may optionally be substituted by a 5- or

6-membered aromatic or a 3- to 7-membered saturated

or partially unsaturated cyclic hydrocarbon radical
which optionally contains up to 3 identical or different

beteroatoms from the group consisting of N, O and S

and

where this radical may for its part optionally be sub-

stituted by a radical from the group consisting of cyano;

hydroxyl; halogen; (C,-C,)-alkyl; —C(=NR'?)

N-RIBRB; and _N'thtRlS,

where:

R'? represents hydrogen, (C,-C,)-alkyl or (C;-C,)-
cycloalkyl,

R!? and R'* are identical or different and indepen-
dently of one another each represents hydrogen,
(C,—CJ)-alkyl or (C5-C,)cycloalkyl
and/or

R!? and R** together with the N atom to which they are
attached form a 5- to 7-membered heterocycle which
may optionally contain up to 2 further heteroatoms
from the group coosisting of N, O and S;

R!* and R'? are identical or different and independently
of one another each represents hydrogen, (C,-C,)-
alkyl, (C,—C;)-cycloalkyl or (C,~C;)-alkanoyl;
and/or
this radical Y may furthermore optionally be substi-
tuted by a radical from the group consisting of oxo;
cyano; thiono; halogen; —OR! =NR!S,
_NR16R17; _C(=NR18)N'R19R19' and (Cl_c4)_
alkyl,
in which (C,~C,)-alkyl for its part may optionally be
substituted by a radical from the group consisting of
hydroxyl; cyano; —NR!'°R!? and —C(=NR'?)
NR19R19',
where:

R'S and R?? are identical or different and indepen-
dently of one another each represents hydrogen,
(C,—C,)-alkyl, (C5-C,)-cycloalkyl or (C,-C,)-al-
kanoyl;

R'® represents hydrogen, (C,~C,)-atky! or (C5-C,)-
cycloalkyl;

R'? and R are identical or different and indepen-
dently of one another each represents hydrogen,
(C,~C,)-alkyl or (C;-C,)-cycloalkyl and/or

R and R'? together with the N atom to which they
are attached form a 5- to 7-membered heterocycle
which may optionally contain up to 2 further
beteroatoms from the group consisting of N, O
and S. '

Particular preference is given to compounds of the general

formula () in which the radical
R? represents a group of the following formula:

Y—X'—CH,),—X—(C0),—(CH,), —(CR°R'%)
w—{CHz)o—
where
m is an integer from O to 3,
n is an integer O or 1,
p is an integer O or 1,
o, is an integer O or 1,
0, is an integer O or 1,
R® and R'° are identical or different and each represents
hydrogen; methyl; methoxy; hydroxyl or fluorine,
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X and X' are identical or different and each represents O,

N—R!! or a covalent bond,
where R'! represents H or methyl,
Y represents a 5- to 7-membered saturated cyclic hydro-
carbon radical which optionally contains 1 or 2 iden-
tical or different heteroatoms and/or hetero chain mem-
bers from the group consisting of N, O, S, SO and SO,,
in particular cyclohexyl, piperazinyl, morpholinyl,
thiomorpholinyl, diazepinyl, pyrrolidiny] and piperidi-
nyl,

where:

this radical Y may optionally be substituted by a 5- or

6-membered aromatic or a 5- to 7-membered saturated

or partially unsaturated cyclic hydrocarbon radical
which optionally contains up to 2 identical or different

heteroatoms from the group consisting of N, O and S

and

where this radical for its part may be substituted by a

radical from the group consisting of cyano; hydroxyl;

fluorine; chlorine; (C,-C,)-alkyl; —C(=NR'?)

NRISRIB'; and _N-R14R15’

where:

R'? represents hydrogen, methyl, ethyl, cyclopropyl,
cyclopentyl or cyclohexyl;

R*? and R are identical or different and indepen-
dently of one another each represents hydrogen,
methyl, ethyl, cyclopropyl, cyclopentyl or cyclo-
hexy! and/or

R'? and R!'* together with the N atom to which they are
attached form a 5- to 7-membered heterocycle which
may optionally contain up to 2 further heteroatoms
from the group consisting of N, O and S, in particular
piperidinyl, piperazinyl, morpholiny] and thiomor-
pholinyl;

R'® and R"® are identical or different and independently
of one another each represents hydrogen, methyl,
ethyl, cyclopropyl, cyclopentyl or cyclohexyl or else
acetyl; .
and/or
this radical Y may furthermore optionally be substi-
tuted by a radical from the group consisting of oxo;
cyano; thiono; fluorine; chlorine; —OH; —OCH,;
=NR'¢, —NH, —N(CH;);; —C(=NR")
NR'R!? and methyl,
in which methyl for its part may optionally be
substituted by a radical from the group consisting of
hydroxyl, cyano; —NR!°R!7 and —C(=NR!%)
NR”RW,
where:

R'® and R'7 are identical or different and indepen-
dently of one another each represents hydrogen,
methyl, (C;—C,)-cycloalkyl or acetyl;

R'® represents hydrogen, methyl or (C,—C,)<y-
cloalkyl;

R? and R'® are identical or different and indepen-
dently of one another each represents hydrogen,
methyl or (C;~C,)-cycloalkyl
and/or

R'? and R'¥ together with the N atom to which they
are attached form a S- to 7-membered heterocycle
which may optionally contain up to 2 further
heteroatoms from the group consisting of N, O
and S, in particular piperidinyl, piperazinyl, mor-
pbolinyl and thio-morpholinyl.
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Likewise, in the compounds of the general formula (1), the
radical
R? may represent a group of the formula below:

Z—(CO)—~(CR™R?!),—

where:

s is an integer from 1 to 6,

tis either Oor 1,

R?° and R* are identical or different and each represents
hydrogen, (C,-C,)-alkyl, (C,~C,)-alkoxy, (C;-C,)-cy-
cloalkyl, hydroxy! or fluorine,

Z represents a radical which is selected from the group
consistingzzof; ,cyano; —ggNR22R23)=NR24; —CO
(NH),NR*?R*?; and —NR?**R?®,
where:

u is either O or 1, preferably 0, and

R*, R*® and R** are identical or different and indepen-
dently of one another each represents hydrogen,
(C,—Cp-alkyl or (C,;-C,)-cycloalkyl, preferably
hydrogen or methyl, and/or

R* and R* together with the N atom to which they are
attached form a 5- to 7-membered heterocycle which
may optionally contain up to 2 further heteroatoms
and/or hetero chain members from the group con-
sisting of N, O, S, SO and SO,;

R and R?® are identical or different and independently
of one another each represents hydrogen, (C,~C,)-
alkyl or (C;—C,)-cycloalkyl, preferably hydrogen,
methyl or ethyl, where (C,~C,)-alkyl and (C;-C,)-
cycloalkyl for their part may optionally be substi-
tuted by hydroxyl or (C,~C,)-alkoxy.

Furthermore, in the compounds of the general formula (1),

the radical
R? may represent one of the following groups:

A-M-,

D-M-A-,

B-M-A-,

B"

B-M-,

B-M-B-,

D-M-B-,
where:
the radical “A” represents (C,—Cl,)-aryl, preferably
(Cs—C,o)-aryl, in particular phenyl or naphthyl, very
particularly preferably phenyl;
the radical “B” represents a 5- or 6-membered aromatic
heterocycle which contains up to 3 heteroatoms and/or
hetero chain members, in particular up to 2 heteroatoms
and/or hetero chain members, from the group consist-
ing of S, N, NO (N-oxide) and O;
the radical “D” represents a saturated or partially
unsaturated 4- to 7-membered heterocycle which con-
tains up to three heteroatoms and/or hetero chain mem-
bers from the group consisting of S, SO, SO,, N, NO
(N-oxide) and O;
the radical “M” represents —NH—, —CH,—,
—CH,CH,~—, —0O—, —NH—CH,—, —CH,—
NH—, —OCH,—, —CH,0—, —CONH—,
—NHCO—, —COO—, —0OOC—, —S— or repre-
sents a covalent bond;
where
the groups “A”, “B” and “D” defined above may in
each case optionally be mono- or polysubstituted by a
radical from the group consisting of halogen; trifiuo-
romethyl; oxo; cyano; nitro; carbamoyl; pyrdyl;
(C,~Ce)-alkanoyl; (C5~C;)-Cycloalkanoyl; (C4~C,.)-
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arylcarbonyl; (Cs—C,)-heteroarylcarbonyl; (C,—C,)-
alkanoyloxymethyloxy; —COOR?; 40§R27;
—C(NR*R**)=NR*, —CONR*R;
—SO,NR*R*; —OR?’; —NR*R?', (C,~C4)-alkyl
and (C,-C,)-cycloalkyl,
where (C,-C,)-alky! and (C;—C,)-cycloalkyl for their
part may optionally be substituted by a radical from the
group consisting of cyano; —OR?’; —NR**R%; —CO
(NH)V(NR27R28) and —C(NR27R28)=NR29,
where:
v is either 0 or 1 and
R??, R?® and R?° are identical or different and indepen-
dently of one another each represents hydrogen,
(C,—C.,)alkyl or (C,—C,)cycloalkyl and/or
R?” and R*® or R*” and R? together with the nitrogen
atom to which they are attached form a saturated or
partially unsaturated S- to 7-membered heterocycle
having up to three, preferably up to two, identical or
different heteroatoms from the group consisting of
N, O and S, and
R3° and R*! are identical or different and independently
of one another each represents hydrogen, (C,-C,)-
alkyl, (C;-C)-cycloalkyl, (C,-C,)-alkyl-sulphonyl,
(C,-C,)-hydroxyalkyl, (C,—C,)-aminoalkyl, di-
(C,-C,)alkylamino(C,—C,)-alkyl, ~ (C,-C,)-al-
kanoyl, (C4C,,)arylcarbonyl, (Cs~C,c)-het-
eroarylcarbonyl, (C,-C,)-alkylaminocarbony! or
—CH,C(NR?’R?®)=NR%.
Preference is also given to compounds of the general
formula (I) in which the radical
R? represents one of the groups below:
A')
A-M-,
D-M-A-,
B-M-A-,
B':
B-M-,
B-M-B-,
D-M-B-,
where:
the radical “A” represents phenyl or naphthyl, in par-
ticular phenyl;
the radical “B” represents a 5- or 6-membered aromatic
heterocycle which contains up to 2 heteroatoms from
the group consisting of S, N, NO (N-oxide) and O;
the radical “D” represents a saturated or partially
unsaturated 5- or 6-membered heterocycle which con-
tains up to two heteroatoms and/or hetero chain mem-
bers from the group consisting of S, SO, SO,, N, NO

(N-oxide) and O;

the radical “M” represents —NH—, —O—, —NH—
CH,—, —CH,—NH—, —OCH,—, —CH,0—,
—CONH-—, —NHCO— or represents a covalent
bond; .

where

the groups “A”, “B” and “D” defined above may in each
case optionally be mono- or polysubstituted by a radi-
cal from the group consisting of halogen; trifluvorom-
ethyl; oxo; cyano; pyridyl; (C,—C;)-alkanoyl;
(Cs—C,p)-arylcarbonyl; (C;—C,)-heteroaryicarbonyl;
(C,—C,)-alkanoyloxymethyloxy; 27R*8)
=NR?¥; —CONR?®R¥*; —SO,NR**R%*; —OH;
—NR*R*; (C,-C,)—, alkyl; and cyclopropyl, cyclo-
pentyl or cyclohexyl,
where (C,—C,)-alky!l and cyclopropyl, cyclopentyl or
cyclohexyl for their part may optionally be substituted
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by a radical from the group consisting of cyano; —OH;

—OCH,; —NR?»R*; —CONH) (NR7R?) and

—C(NR27R29)=NR29,

where:

v is either O or 1, preferably 0, and

R*’, R?® and R?* are identical or different and indepen-
dently of one another each represents hydrogen,
(C,—C.)-akyl or else cyclopropyl, cyclopentyl or
cyclohexy! and/or

R*” and R*® or R?” and R*® together with the nitrogen
atom to which they are attached may form a satu-
rated or partially unsaturated 5- to 7-membered
heterocycle having up to two identical or different
heteroatoms from the group consisting of N, O and
S, and

R*® and R?! are identical or different and independently
of one another each represents hydrogen, (C,-C,)-

alkyl, cyclopropyl, cyclopentyl, cyclohexyl,
(C,Cj)-akkylsulphonyl,  (C,—C,)-hydroxyalkyl,
(C,—C,)-aminoatkyl, di«(C,-C,)-alkylamino-

(C,—C,)-akkyl, (C,—C,)-alkanoy! or phenylcarbonyl.
Likewise, in the compounds of the general formula (I), the
radical
R? may represent a group of the following formula:

Rzz

|
N F# :
|
o ]/\} -
w x

R3? represents hydrogen or (C,-C,)-alkyl, preferably
hydrogen or methyl, and
W represents S, NH or O, preferably S.
Moreover, in the compounds of the general formula (1),
the radical
R? may be a group of the formula below

Finally, in the compounds of the general formula (I), the
radical
R? may be a group of the formula below

——

>

(0]

N

To date, oxazolidinones have essentially only been
described as antibiotics, and in individual cases also as
MAO iphibitors and fibrinogen antagonists (review: Riedl,
B., Endermann, R., Exp. Opin. Ther. Patents 1999, 9 (5),
625), where a small 5-[acyl-aminomethyl] group (preferably
5-[acetylaminomethyl]) appears to be essential for the anti-
bacterial activity.
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Substituted aryl- and heteroarylphenyloxazolidinones in
which a mono- or polysubstituted phenyl radical may be
attached to the N atom of the oxazolidinone ring and which
may have an unsubstituted N-methyl-2-thiophenecarboxa-
mide radical in the 5-position of the oxazolidinone ring, and
their use as antibacterial substances, are known from U.S.
Pat. Nos. 5,929,248, 5,801,246, 5,756,732, 5,654,435,
5,654,428 and 5,565,571.

In addition, benzamidine-containing oxazolidinones are
known as synthetic intermediates in the synthesis of factor
Xa inhibitors and/or fibrinogen antagonists (WO-A-99/
31092, EP-A-623615).

Depending on the substitution pattern, the compounds of
the general formula (I) according to the invention may exist
in stereoisomeric forms which are either like image and
mirror image (enantiomers) or not like image and mirror
image (diastereomers). The invention relates both to the
enantiomers or diastereomers and to their respective mix-
tures. The racemic forms, like the diastereomers, can be
separated in a known manner into the stereoisomerically
uniform components.

Furthermore, certain compounds of the general formula
(D) can be present in tautomeric forms. This is known to the
person skilled in the art, and such compounds are likewise
within the scope of the invention.

Physiologically acceptable, i.e. pharmaceutically compat-
ible, salts can be salts of the compounds according to the
invention with inorganic or organic acids. Preference is
given to salts with inorganic acids, such as, for example,
hydrochloric acid, hydrobromic acid, phosphoric acid or
sulphuric acid, or to salts with organic carboxylic or sul-
phonic acids, such as, for example, acetic acid, trifluoro-
acetic acid, propionic acid, maleic acid, fumaric acid, malic
acid, citric acid, tartaric acid, lactic acid, benzoic acid, or
methanesulphonic acid, ethanesulphonic acid, benzenesul-
phonic acid, toluenesulphonic acid or naphthalenedisul-
phonic acid.

Other pharmaceutically compatible salts which may be
mentioned are salts with customary bases, such as, for
example, alkali metal salts (for example sodium or potas-
sium salts), alkaline earth metal salts (for example calcium
or magnesium salts) or ammonium salts, derived from
ammonia or organic amines, such as, for example, diethy-
lamine, triethylamine, ethyldiisopropylamine, procaine,
dibenzylamine, N-methylmorpholine, dihydroabietylamine
or methylpiperidine.

According to the invention, “hydrates” are forms of the
compounds of the general formula (I) above which form a
molecule compound (solvate) in the solid or liquid state by
hydration with water. In the hydrates, the water molecules
are attached through secondary valencies by intermolecular
forces, in particular hydrogen bridges. Solid hydrates con-
tain water as so-called crystal water in stoichiometric ratios,
where the water molecules do not have to be equivalent with
respect to their binding state. Examples of hydrates are
sesquihydrates, monohydrates, dihydrates or trihydrates.
Equally suitable are the hydrates of salts of the compounds
according to the invention.

According to the invention, “prodrugs” are forms of the
compounds of the general formula (I) above which for their
part can be biologically active or inactive, but which can be
converted into the corresponding biologically active form
(for example metabolically, solvolytically or in another
way).

Halogen represents fluorine, chlorine, bromine and
iodine. Preference is given to chiorine or fluorine.
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(C,—Cg)-Alky! represents a straight-chain or branched
alkyl radical having 1 to 8 carbon atoms. Exarmples which
may be mentioned are: methyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, tert-butyl, n-pentyl and n-hexyl. The cor-
responding alkyl groups with fewer carbon atoms, such as,
for example, (C,~Cg)-alkyl and (C,-C,)-alkyl, are derived
analogously from this definition. In general, preference is
given to (C,—C,)-alkyl.

The meaning of the corresponding component of other
more complex substituents, such as, for example, alkylsul-
phonyl, hydroxyalkyl, hydroxyalkylcarbonyl, alkoxyalkyl,
alkoxycarbonyl-alkyl, alkanoylalkyl, aminoalkyl or alky-
laminoalkyl is likewise derived from this definition.

(C,-C,)-Cycloalkyl represents a cyclic alkyl radical hav-
ing 3 to 7 carbon atoms. Examples which may be mentioned
are: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
cycloheptyl. The corresponding cycloalkyl groups having
fewer carbon atoms, such as, for example, (C;—Cs)-cy-
cloalkyl, are derived analogously from this definition. Pref-
erence is given to cyclopropyl, cyclopentyl and cyclohexyl.

The meaning of the corresponding component of other
more complex substituents, such as, for example, cycloal-
kanoyl, is likewise derived from this definition.

In the context of the invention, (C,-Cg)-alkenyl repre-
sents a straight-chain or branched alkenyl radical baving 2 to
6 carbon atoms. Preference is given to a straight-chain or
branched alkenyl radical having 2 to 4 carbon atoms.
Examples which may be mentioned are: vinyl, allyl, isopro-
penyl and n-but-2-en-1-yl.

(C,—Cy)-Alkoxy represents a straight-chain or branched
alkoxy radical having 1 to 8 carbon atoms. Examples which
may be mentioned are: methoxy, ethoxy, n-propoxy, isopro-
PoXy, n-butoxy, isobutoxy, tert-butoxy, n-pentoxy, n-hexoxy,
n-heptoxy and n-octoxy. The corresponding alkoxy groups
having fewer carbon atoms, such as, for example, (C,-Cy)-
alkoxy and (C,—C,)-Alkoxy, are derived analogously from
this definition. In general, preference is given to (C,—C,)-
alkoxy.

The meaning of the corresponding component of other
more complex substituents, such as, for example alkoxy-
alkyl, alkoxycarbonyl-alkyl and alkoxycarbonyl, is likewise
derived from this definition.

Mono- or di-(C,-C,)-alkylaminocarbony] represents an
amino group which is attached via a carbonyl group and
which has a straight-chain or branched or two identical or
different straight-chain or branched alkyl substitutents hav-
ing in each case 1 to 4 carbon atoms. Examples which may
be mentioned are: methylamino, ethylamino, n-propy-
lamino, isopropylamino, t-butylamino, N,N-dimethylamioo,
N,N-diethylamino, N-ethyl-N-methylamino, N-methyl-N-n-
propylamino, N-isopropyl-N-n-propylamino and N-t-butyi-
N-methylamino. ’

(C,—Cg)-Alkanoy! represents a straight-chain or branched
alky! radical having 1 to 6 carbon atoms which carries a
doubly attached oxygen atom in the l-position and is
attached via the 1-position. Examples which may be men-
tioned are: formyl, acetyl, propionyl, n-butyryl, i-butyryl,
pivaloyl, n-hexanoyl. The corresponding alkanoyl groups
with fewer carbon atoms, such as, for example, (C,~-C,)-
alkanoyl, (C,~C,)-alkanoyl and (C,-C,)-alkanoyl, are
derived analogously from this definition. In general, prefer-
ence is given to (C,-C,)-alkanoyl.

The meaning of the corresponding component of other
more complex substituents, such as, for example, cycloal-
kanoy! and alkanoylalkyl, is likewise derived from this
definition.
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(C5;—C,)-Cycloalkanoyl represents a cycloalkyl radical
having 3 to 7 carbon atoms as, defined above which is
attached via a carbony! group.

(C,—C4)-AlkanoyloxymethyloxXy represents a straight-
chain or branched alkanoyloxymethyloxy radical having 1 to
6 carbon atoms. Examples which may be mentioned are:
acetoxymethyloxy, propionoxymethyloxy, n-butyroxym-
ethyloxy, i-butyroxymethyloxy, pivaloyloxymethyloxy,
n-hexanoyloxymethyloxy. The corresponding alkanoy-
loxymethyloxy groups having fewer carbon atoms, such as,
for example, (C,-C,)-alkanoyloxymethyloxy, are derived
apalogously from this definition. In geperal, preference is
given to (C,—C;)-alkanoyloxymethyloxy.

(C¢—C,)-Aryl represents an aromatic radical having 6 to
14 carbon atoms. Examples which may be mentioned are:
phenyl, naphthyl, phenanthrenyl and anthracenyl. The cor-
responding aryl groups with fewer carbon atoms, such as,
for example, (C4-C,,)-aryl are derived analogously from
this definition. In general, preference is given to (C4—C,,)-
aryl.

The meaning of the corresponding component of other
more complex substituents, such as, for example, arylcar-
bonyl, is likewise derived from this definition.

(Cs~C,o)-Heteroaryl or a 5- to 10-membered aromatic
heterocycle having up to 3 heteroatoms and/or hetero chain
members from the group consisting of S, O, N and NO
(N-oxide) represents a mono- or bicyclic heteroaromatic
which is attached via a carbon ring atom of the heteroaro-
matic or, if appropriate, via a nitrogen ring atom of the
heteroaromatic. Examples which may be mentioned are:
pyrnidyl, pyridyl N-oxide, pyrimidyl, pyridazinyl, pyrazinyl,
thienyl, furyl, pymolyl, pyrazolyl, imidazolyl, thiazolyl,
oxazolyl or isoxazolyl, indolizinyl, indolyl, benzo[b]thienyl,
benzo[b]furyl, indazolyl, quinolyl, isoquinolyl, naphthyridi-
nyl, quinazolinyl. The corresponding heterocycles having a
smaller ring size, such as, for example, 5- or 6-membered
aromatic heterocycles, are derived analogously from this
definition. In general, preference is given to 5- or 6-mem-
bered aromatic heterocycles, such as, for example, pyridyl,
pynidyl N-oxide, pyrimidyl, pyridazinyl, furyl and thienyl.

The meaning of the corresponding component of other
more complex substituents, such as, for example, (Cs-C,,)-
heteroarylcarbonyl, is likewise derived from this definition.

A 3- to 9-membered saturated or partially unsaturated,
mono- or bicyclic, optionally benzo-fused heterocycle hav-
ing up to 3 heteroatoms and/or hetero chain members from
the group consisting of S, SO, SO,, N, NO (N-oxide) and O
represents a heterocycle which may contain one or more
double bonds, which may be mono- or bicyclic, to which a
benzene ring may be fused to two adjacent carbon ring
atoms and which is attached via a carbon ring atom or a
nitrogen ring atom. Examples which may be mentioned are:
tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, piperidinyl, 1,2-
dihydropyndinyl, 1,4-dihydropyridinyl, piperazinyl, mor-
pholinyl, morpholinyl N-oxide, thiomorpholinyl, azepinyl,
and 1,4-diazepinyl. Preference is given to piperidinyl, mor-
pholinyl and pyrrolidinyl.

The corresponding cycles having a smaller ring size, such
as, for example, 5- to 7-membered cycles, are derived
analogously from this definition. ’

The present invention also provides a process for prepar-
ing the compounds of the general formula (I) according to
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the invention where either, according to one process alter-
native
[A] compounds of the general formula (II)

(o]
R2 )k
~NT o
; . RS

R RS
4
R R
HN\ %,
in which

the radicals R2, R?, R*, R5, RS R7 and R® are each as
defined above,
are reacted with carboxylic acids of the general formula

ey

HO. R,

T

o

in which

the radical R! is as defined above,

or else with the corresponding carbonyl halides, prefer-
ably carbony! chlorides, or else with the corresponding
symmetric or mixed carboxylic anhydrides of the car-
boxylic acids of the general formula (JIT) defined above

in inert solvents, if appropriate in the presence of an
activating or coupling agent and/or a base, to give
compounds of the general formula (I)

0
R? Jk
N 0
RS

R3

R6
R* .
RB—N\"/ R),
0

in which
the radicals R!, R?, R?, R% R® RS, R7 and R® are each
as defined above,
or else according to a process alternative
[B] compounds of the general formula (IV)

R® pé g7 O

N N/L

RS RE

Rl
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in which
the radicals R!, R?, R*, R®, R® R’ and R® are each as
defined above,
are converted, using a suitable selective oxidizing agent in
an inert solvent, into the corresponding epoxide of the
general formula (V)

in' which
the radicals R}, R*, R%, R®, R®, R7 and R® are each as
defined above,
and, by reaction in an inert solvent, if appropriate in the
presence of a catalyst, with an amine of the general
formula (VI)

R2_NH, VD,

in which

the radical R? is as defined above,

the compounds of the general formula (VII)
(441
R* RPRS R? O
R
N N R,
H I
HO R g8
in which

the radicals R', R?, R?, R*, R®, R%, R” and R® are each
as defined above,
are initially prepared and
subsequently, in an inert solvent in the presence of phos-
gene or phosgene equivalents, such as, for example,
carbonyldiimidazole (CDI), cyclized to give the com-
pounds of the general formula (I)

o
R’ /lk
N 0
RS

3
R 26
4
R &7
RE—N R!

T

0
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in which
the radicals R, R%, R?, R*, R® R® R and R® are each
as defined above,

where—both for process alternative [A] and for process
alternative [B]—in the case where R? contains a 3- to
7-membered saturated or partially unsaturated cyclic
hydrocarbon radical having one or more identical or
different heteroatoms from the group consisting of N
and S, an oxidation with a selective oxidizing agent to
afford the corresponding sulphone, sulphoxide or N-ox-
ide may follow

and/or

where—both for process alternative [A] and for process
alternative [B]—in the case where the compound pre-
pared in this manner has a cyano group in the molecule,
an amidination of this cyano group by customary
methods may follow

and/or

where—both for process alternative [A] and for process
alternative [B]—in the case where the compound pre-
pared in this manner has a BOC amino protective group
in the molecule, removal of this BOC amino protective
group by customary methods may follow

and/or

where—both for process alternative [A] and for process
alternative [B]—in the case where the compound pre-
pared in this manner has an aniline or benzylamine
radical in the molecule, a reaction of this amino group
with various reagents such as carboxylic acids, car-
boxylic anhydrides, carbonyl chlorides, isocyanates,

- sulphonyl chlorides or alkyl halides to give the corre-
sponding derivatives may follow

and/or

where—both for process alternative [A] and for process
alternative [B]—in the case where the compound pre-
pared in this manner has a phenyl ring in the molecule,
a reaction with chlorosulphonic acid and subsequent
reaction with amines to give the corresponding sulpho-
namides may follow.

The processes according to the invention can be illus-

trated in an exemplary manner by the equations below:

[A]
F o
A\ >
(o] N N +
NH,
i
S EDCI
HO, \ HOBT

—_—

X (is0-PrsEN
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-continued
o (B]
5
a \/\g I s MCPBA
c
s /

N \ 10

P/\gJKES)_CI ©\/NH2

o}
N)ko
Cl
$
HN
Cl N )
o
35  The oxidation step described above, which is optional,

can be illustrated in an exemplary manner by the equation
below:
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Suitable solvents for the processes described above are
organic solvents which are inert under the reaction condi-
tions. These include halogenated hydrocarbons, such as
dichloromethane, trichloromethane, carbon tetrachloride,
1,2-dichloroethane, trichloroethane, tetrachloroethane, 1,2-
dichloroethylene or trichloroethylene, ethers, such as diethyl
ether, dioxape, tetrahydrofuran, glycol dimethyl ether or
diethylene glycol dimethy! ether, alcohols, such as metha-
nol, ethanol, n-propanol, isopropanol, n-butanol or tert-
butanol, hydrocarbons, such as benzene, xylene, toluene,
hexane or cyclohexane, dimethylformamide, dimethyl sul-
phoxide, acetonitrile, pyridine, hexamethylphosphoric tria-
mide or water.

It is also possible to use solvent mixtures of the solvents
mentioned above.

Suitable activating or coupling agents for the processes
described above are the reagents which are customarily used
for this purpose, for example N'-(3-dimethylaminopropyl)-
N-ethylcarbodiimide-HCl, N,N'-dicyclobexylcarbodiimide,
1-hydroxy-1H-benzotriazole-H,O and the like.

Suitable bases are the customary inorganic or organic
bases. These preferably include alkali metal hydroxides,
such as, for example, sodium hydroxide or potassium
hydroxide, or alkali metal carbonates, such as sodium car-
bonate or potassium carbonate, or sodium methoxide or
potassium methoxide or sodium ethoxide or potassium
ethoxide or potassium-tert-butoxide, or amides, such as
sodium amide, lithium bis-(trimethylsilyl}amide or lithium
diisopropylamide, or amines, such as triethylamine, diiso-
propylethylamine, diisopropylamine, 4-N,N-dimethylami-
nopyridine or pyrdine.

The base can be employed here in an amount of from 1 to
5 mol, preferably from 1 to 2 mol, based on 1 mol of the
compounds of the general formula (II).

The reactions are generally carried out in a temperature
range of from -78° C. to reflux temperature, preferably in
the range from 0° C. to reflux temperature.

The reactions can be carried out at atmospheric, elevated
or reduced pressure (for example in the range from 0.5 to 5
bar). In general, the reactions are carried out at atmospheric
pressure.

Suitable selective oxidizing agents, both for the prepara-
tion of the epoxides and for the optional oxidation to give the
sulphone, sulphoxide or N-oxide, are m-chloroperbenzoic
acid (MCPBA), sodium metaperiodate, N-methylmorpho-
line N-oxide (NMO), mopoperoxyphthalic acid or osmium
tetroxide.

With respect to the preparation of the epoxides, the
preparation conditions which are customary for this purpose
are employed.

With respect to more detailed process conditions for the
optional oxidation to give the sulphone, sulphoxide or
N-oxide, reference is made to the following literature: M. R.
Barbachyn et al., J. Med. Chem. 1996, 39, 680 and WO-A-
97/10223.

Furthermore, reference is made to Examples 14 to 16
given in the experimental part.

The optional amidation is carried out under customary
conditions. For more details, reference is made to Examples
31 to 35 and 140 to 147.

The compounds of the general formulae (1), (D), IV)
and (VI) are known per se to the person skilled in the art or
can be prepared by customary methods. For oxazolidinones,
in particular the 5-(aminomethyl)-2-oxooxazolidines
required, cf. WO-A-98/01446; WO-A-93/23384; WO-A-97/
03072; 1. A. Tucker et al., J. Med. Chem. 1998, 41, 3727, S.
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J. Brickner et al.,, J. Med. Chem. 1996, 39, 673; W. A,
Gregory et al,, J. Med. Chem. 1989, 32, 1673.

The compounds of the general formula (a) according to
the invention have an unforeseeable useful pharmacological
activity spectrum and are therefore particularly suitable for
the prophylaxis and/or treatment of disorders.

The compounds of the general formula (I) according to
the invention—including the compounds which are
excluded by disclaimer from the chemical product protec-
tion—act in particular as anticoagulants and can therefore
preferably be employed in medicaments for the prophylaxis
and/or therapy of thromboembolic disorders. For the pur-
pose of the present invention, “thromboembolic disorders™
include, in particular, serious disorders such as myocardial
infarct, angina pectoris (including unstable angina), reoc-
clusions and restenoses after angioplasty or aortocoronary
bypass, stroke, transitory ischaemic attacks, peripheral arte-
rial occlusion disorders, pulmonary embolisms or deep
venous thromboses.

Furthermore, the compounds of the general formula (I)
according to the invention—including the compounds which
are excluded by disclaimer from the, chemical product
protection—are also suitable for treating disseminated intra-
vascular coagulation (DIC).

Finally, the compounds of the general formula (T) accord-
ing to the invention—including the compounds which are
excluded by disclaimer from the chemical product protec-
tion—are also suitable for the prophylaxis and/or treatment
of atherosclerosis and arthritis, and additionally also for the
prophylaxis and/or treatment of Alzheimer’s disease and
cancer. .

The compounds of the general formula (T) according to
the invention—including the compounds excluded by dis-
claimer from the chemical product protection—act in par-
ticular as selective inhibitors of the blood coagulation factor
Xa and do pot inhibit, or only inhibit at considerably higher
concentrations, other serine proteases as well, such as
thrombin, plasmin or trypsin. :

In the context of the present invention, inhibitors of the
blood coagulation factor Xa in which the IC;,, values for the
factor Xa inhibition are lower by a factor of 100, preferably
by a factor of 500, in particular by a factor of 1000, than the
IC,, values for the inhibition of other serine proteases, in
particular thrombin, plasmin and trypsin, are referred to as
being “selective”, where with a view to the test methods for
selectivity, reference is made to ‘the test methods of
Examples A-1) a.1) and a.2) described below.

The compounds of the general formula (I) according to
the invention—including the compounds which are
excluded by disclaimer from the chemical product protec-
tion—can furtbermore be used for preventing coagulation ex
vivo, for example for banked blood or biological samples
which contain factor Xa.

The present invention thus provides oxazolidinones of the
formula (I) effecting in particular an unexpected, strong and
selective inhibition of factor Xa, and this also applies to the
compounds excluded by disclaimer from the chemical prod-
uct protection.

The present invention further provides medicaments and
pharmaceutical compositions comprising at least one com-
pound of the general formula (I) according to the invention
together with one or more pharmacologically acceptable
auxiliaries or excipients, which medicaments and pharma-
ceutical compositions can be used for the indications men-
tioned above. )

Furthermore, the present invention relates to a method for
the prophylaxis and/or treatment of disorders of the human
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or animal body, in particular of the abovementioned disor-
ders, using the compounds of the general formula (I) accord-
ing to the invention—including the compounds excluded by
disclaimer from the chemical product protection.

Furthermore, the present invention also includes a method
for preventing blood coagulation in vitro, in particular in
banked blood or biological samples which contain factor Xa,
which method is characterized in that compounds of the
general formula (I)—including the compounds excluded by
disclaimer from the chemical product protection—are
added.

All customary administration forms are suitable for
administration of the compounds according to the invention.
Administration is preferably carried out orally, lingually,
sublingually, buccally, rectally or parenterally (i.e. bypass-
ing the intestinal tract, that is intravenously, intraarterially,
intracardially, intracutaneously, subcutaneously, transder-
mally, intraperitoneally or intramuscularly). Particularly
suitable are oral and intravenous administration. Very par-
ticular preference is given to oral administration, this being
a further advantage with respect to the prior-art therapy of
thromboembolic disorders.

The novel active compounds of the general formula (I)
can be converted in a known manner into the customary
formulations, such as tablets, sugar-coated tablets, pills,
granules, aerosols, syrups, emulsions, suspensions and solu-
tiops, using inert non-toxic pharmaceutically suitable excipi-
ents or solvents. Here, the therapeutically active compound
should in each case be present in a concentration of from
about 0.1 to 95% by weight, preferably from 0.5 to 90% by
weight, in particular from 1 to 85% by weight, of the total
mixture, i.e. in amounts which are sufficient in order to
achieve the dosage range indicated.

In spite of this, if appropriate, it may be necessary to
depart from the amounts mentioned, namely depending on
the body weight or on the type of administration route, on
the individual response to the medicament, on the manner of
its formulation and the time or interval at which adminis-
tration takes place. Thus, in some cases it may be adequate
to manage with less than the abovementioned minimum
amount, while in other cases the upper limit mentioned must
be exceeded. In the case of the administration of relatively
large amounts, it may be advisable to divide these into
several individual administrations over the course of the day.

The formulations are prepared, for example, by extending
the active compounds with solvents and/or excipients, if
appropriate using emulsifiers and/or dispersants, it being
possible, for example if the diluent used is water, optionally
to use organic solvents as auxiliary solvents.

In general it has proved advantageous in the case of
intravenous administration to administer amounts from
approximately 0.001 to 10 mg/kg, preferably approximately
0.01 to 10 mg/kg, in particular approximately 0.1 to 8
mg/kg, of body weight to achieve effective results.

In general, it has proved advantageous in the case of oral
administration to administer amounts from approximately
0.01 to 50 mg/kg, preferably approximately 0.1 to 10 mg/kg,
in particular approximately 0.5 to 8 mg/kg, of body weight
to achieve effective results.

In spite of this, if appropriate, it may be necessary in the
case of intravenous or oral administration to depart from the
amounts mentioned, namely depending on the body weight
or on the type of administration route, on the individual
response to the medicament, on the manner of its formula-
tion and the time or interval at which administration takes
place. Thus, in some cases it may be adequate to manage
with less than the abovementioned minimum amount, while
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in other cases the upper limit mentioned must be exceeded.
In the case of the administration of relatively large amounts,
it may be advisable to divide these over the course of the
day, namely into several individual doses or as a continuous
infusion. .

Compared to the conventional preparations for treating
thromboembolic disorders, the compounds of the general
formula (T) according to the invention—including the com-
pounds excluded by disclaimer from the chemical product
protection—are distinguished in particular by the fact that a
greater therapeutic range is achieved by the selective inhi-
bition of factor Xa. For the patient, this means a lower risk
of, bleeding, and for the treating physician, this means that
the patient is easier to adjust. Moreover—owing to the
mechanism—the onset of action is more rapid. Above all,

however, the compounds according to the invention permit

an oral administration form, which is a further advantage of
the therapy with the compounds according to the invention.

The present invention is illustrated by the examples
below; however, these examples are not meant to restrict the
invention in any way.

EXAMPLES

A Evaluation of the Physiological Activity

1. General Test Methods

The particularly advantageous biological properties of the
compounds according to the invention can be determined by
the following methods.

a) Test Description (In Vitro)

a.1) Determipation of the Factor Xa Inhibition

The enzymatic activity of human factor Xa (FXa) was
measured using the conversion of a chromogenic substrate
specific for FXa. Factor Xa cleaves p-nitroaniline from the
chromogenic substrate. The determinations were carried out
in microtitre plates as follows.

The test substances, in various concentrations, were dis-
solved in DMSO and incubated at 25° C. with human FXa
(0.5 nmoV/1 dissolved in 50 mmol/l of tris buffer [C,C,C-tris
(hydroxymethyl)-aminomethane], 150 mmol/l of NaCl,
0.1% BSA (bovine serum albumin), pH=8.3) for 10 minutes.
Pure DMSO was used as control. The chromogenic substrate
(150 pmol/l of Pefachrome® FXa from Pentapharm) was
then added. After an incubation time of 20 minutes at 25° C.,
the extinction at 405 nm was determined. The extinctions of
the test mixtures containing test substance were compared
with the control mixtures without test substance, and the
IC, values were calculated from these data.

a.2) Determination of the Selectivity

To assess selective FXa inhibition, the test substances
were examined for their inhibition of other human serine
proteases such as thrombin, trypsin and plasmin. To deter-
mine the enzymatic activity of thrombin (75 mU/ml), trypsin
(500 mU/ml) and plasmin (3.2 mmol/1), these enzymes were
dissolved in tris buffer (100 mmol/l, 20 mmol/l CaCl,,
pH=8.0) and incubated with test substance or solvent for 10
minutes. The enzymatic reaction was then started by adding
the corresponding specific chromogenic substrates (Chro-
mozym Thrombin® from Boehringer Mannheim, Chro-
mozym Trypsin® from Boehringer Mannheim, Cbromozym
Plasmin® from Boehringer Mannheim) and the extinction at
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405 nm was determined after 20 minutes. All determinations
were carried out at 37° C. The extinctions of the test
mixtures containing test substance were compared with the
control samples without test substance, and the IC,, values
were calculated from these data.

a.3) Determination of the Anticoagulant Action

The anticoagulant action of the test substances was deter-
mined in vitro in human plasma. To this end, human blood
was drawn off in a mixing ratio of sodium citrate/blood of
1% using a 0.11 molar sodium citrate solution as receiver.
Immediately after the blood had been drawn off, it was
mixed thoroughly and centrifuged at about 2000 g for 10
minutes. The supematant was pipetted off. The prothrombin
time (PT, synonyms: thromboplastin time, quick test) was
determined in the presence of varying concentrations of test
substance or the corresponding solvent using a commercial
test kit (Neoplastin® from Boehringer Mannheim). The test
compounds were incubated with the plasma at 37° C. for 10
minutes. Coagulation was then started by addition of throm-
boplastin, and the time when coagulation occurred was
determined. The concentration of test substance which
effected a doubling of the prothrombin time was determined.

b) Determination of the Antithrombotic Activity (In Vivo)

b.1) Arteriovenous Shunt Model (Rat)

Fasting male rats (strain: HSD CPB:WU) having a weight
of 200-250 g were anaesthetized using a Rompun/Ketavet
solution (12 mg/kg/ 50 mg/kg). Thrombus formation was
initiated in an arteriovenous shunt in accordance with the
method described by Christopher N. Berry et al., Br. J.
Pharmacol. (1994), 113, 1209-1214. To this end, the left
jugular vein and the right carotid artery were exposed. The
two vessels were connected by an extracorporeal shunt using
a polyethylene tube (PE 60) of a length of 10 cm. In the
middle, this polyethylene tube was attached to a further
polyethylene tube (PE 160) of a length of 3 cm which
contained a rougheped nylon thread which bad been
arranged to form a loop, to form a thrombogenic surface.
The extracorporeal circulation was maintained for 15 min-
utes. The shunt was then removed and the nylon thread with
the thrombus was weighed immediately. The weight of the
nylon thread on its own had been determined before the
experiment was started. Before the extracorporeal circula-
tion was set up, the test substances were administered to the
animals while awake either intravenously via the tail vein or
orally using a pharyngeal tube.

The results are shown in Table 1:

TABLE 1

Antithrombotic activity in the arteriovenous shunt

model (rat) after oral or intravenous administration

Example EDjso [mg/kg]p.o0. EDs [mg/kg]i.v.
1 10
17 6
44 3
95 3
114 3
115 3
123 3
162 3
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b.2) Arteriel Thrombosis Model (Rat)

Male fasting rats (strain: HSD CPB: WU) were anaesthe-
tized as described above. On average, the rats had a weight
of about 200 g. The left carotid artery was exposed (about 2
cm). The formation of an arterial thrombus was induced by
mechanical injury to the blood vessel in accordance with the
method described by K. Meng et al., Naunyn-Schmiede-
berg’s Arch. Pharmacol. (1977), 301, 115-119. To this end,
the exposed carotid artery was clamped from the blood flow,
cooled to -12° C. in a metal trough for 2 minutes and, to
standardize the size of the thrombi, simultaneously com-
pressed using a weight of 200 g. The blood flow was then
additionally reduced by a clip which was placed around the
carotid artery distally from the injured section of the vessel.
The proximal clamp was removed, and the wound was
closed and re-opened after 4 hours to remove the injured
section of the vessel. The section of the vessel was opened
longitudinally and the thrombus was removed from the
injured section of the vessel. The moist weight of the
thrombi was determined immediately. The test substances
were administered to the animals while awake at the begin-
ning of the experiment, either intravenously via the tail vein
or orally using a pharyngeal tube.

b.3) Venous Thrombosis Model (Rat)

Male fasting rats (strain: HSD CPB: WU) were anaesthe-
tized as described above. On average, the rats had a weight
of about 200 g. The left jugular vein was exposed (about 2
cm). The formation of a venous thrombus was induced by
mechanical injury to the blood vessel in accordance with the
method described by K. Meng, et al., Naunyn-Schmiede-

- berg’s Arch. Pharmacol. (1977), 301, 115-119. To this end,

the jugular vein was clamped from the blood flow, cooled to
~12° C. in a metal trough for 2 minutes and, to standardize
the size .of the thrombi, simultaneously compressed using a
weight of 200 g. The blood flow was re-opened and the
wound was closed. After 4 hours, the wound was re-opened
to remove the thrombi from the injured sections of the
vessel. The moist weight of the thrombi was determined
immediately. The test substances were administered to the
animals while awake at the beginning of the experiment,
either intravenously via the tail vein or orally using a
pharyngeal tube.

B Preparation Examples

Starting Materials

The preparation of 3-morpholinone is described in U.S.
Pat. No. 5,349,045.

The preparation of N-(2,3-epoxypropyl)phthalimide is
described in J.-W. Chern et al. Tetrahedron Lett. 1998,39,
8483.

The substituted anilines can be obtained by reacting, for
example, 4-fluoronitrobenzene, 2,4-difluoronitrobenzene or
4-chloronitrobenzene with the appropriate amines or amides
in the presence of a base. This can also be carried out using
Pd catalysts, such as Pd(OAc),/DPPF/NaOt-Bu (Tetrahe-
dron Lett. 1999,40,2035) or copper (Renger, Synthesis 1985,
856; Aebischer et al., Heterocycles 1998,48,2225). Like-
wise, it is possible to initially convert halogenated aromatics
without nitro group into the corresponding amides, followed
by nitration in the 4-position (U.S. Pat. No. 3,279,380).
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I. 4-(4-Morpholin-3-onyl)nitrobenzene

& 0=
e

0

2 mol (202 g) of morpholin-3-one (E. Pfeil, U. Harder,
Angew. Chem. 79, 1967, 188) are dissolved in 2 1 of
N-methylpyrrolidone (NNP). Over a period of 2 h, 88 g (2.2
mol) of sodium hydride (60% in paraffin) are then added a
little at a time. After the evolution of hydrogen has ceased,
282 g (2 mol) of 4-flucronitrobenzene are added dropwise
with cooling at room temperature, over a period of 1 h, and
the reaction mixture is then stirred overnight. At 12 mbar
and 76° C., 1.71 1 of the liquid volume are then distilled off,
the residue is poured into 2 ] of water and this mixture is
extracted twice with in each case 11 of ethyl acetate. After
washing of the combined organic phases with water, the
mixture is dried over sodium sulphate and the solvent is
distilled off under reduced pressure. Purification is carried
out by silica gel chromatography using hexane/ethyl acetate
(1:1) and subsequent crystallization from ethyl acetate. This
gives 78 g of product as a colourless to brownish solid, in a
yield of 17.6% of theory.

'H-NMR (300 MHz, CDCL,): 3.86 (m, 2 H, CH,CH,),
4.08 (m, 2 H, CH,CH,), 4.49 (s, 2H, CH,CO), 7.61 (d,2 H,
3]=8.95 Hz, CHCH), 8.28 (d, 2H, *J=8.95 Hz, CHCH) MS
(r.1. %)=222 (74, M*), 193 (100), 164 (28), 150 (21), 136
(61), 117 (22), 106 (24), 90 (37), 76 (38), 63 (32), 50 (25)

The following compounds were synthesized analogously:

3-fluoro4-(4-morpholin-3-onyl)nitrobenzene

4-(N-piperidonyl)nitrobenzene
3-fluoro-4-(N-piperidonyl)nitrobenzene
4(N-pyrrolidonyl)nitrobenzene
3-fluoro4-(N-pymrolidonyl)nitrobenzene

I1. 4-(4-Morpholin-3-onyl)aniline -

U

0 (0]

In an autoclave, 63 g (0.275 mol) of 4-(4-morpholin-3-
onyl)nitrobenzene are dissolved in 200 ml of tetrahydrofu-
ran, admixed with 3.1 g of Pd/C (5% ig) and hydrogenated
at 70° C. and a hydrogen pressure of 50 bar for 8 h. The
catalyst is filtered off, the solvent is then distilled off under
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reduced pressure and the product is purified by crystalliza-
tion from ethyl acetate. 20 g of product are obtained as a
colourless to bluish solid, in a yield of 37.6% of theory.

Purification can also be carried out by silica gel chroma-
tography using hexane/ethyl acetate.

'H-NMR (300 MHz, CDCL): 3.67 (m, 2 H, CH,CH,),
3.99 (m, 2 H, CH,CH,), 4.27 (s, 2 H, CH,CO), 6.68 (d, 2 H,
3J=8.71 Hz, CHCH), 7.03 (d, 2 H, 3J=8.71 Hz, CHCH) MS
(r.1. %)=192 (100, M*), 163 (48), 133 (26), 119 (76), 106
(49), 92 (38), 67 (27), 65 (45), 52 (22), 28 (22)

The following compounds were synthesized analogously:

3-fluoro4-(4-morpholin-3-onyl)aniline

4-(N-piperidonyl)aniline

3-fluoro4-(N-piperidonyl)aniline
- 4-(N-pyrrolidonyl}aniline

3-fluoro4(N-pyrrolidonyl)aniline

General Method for Preparing 4-substituted Anilines by
Reacting 1-fluoro-4-nitrobenzenes and 1-chloro-4-nitroben-
zenes with Primary or Secondary Amines, Followed by
Reduction

R’\ P2

RN I~
i R i R
o/N§% T

Equimolar amounts of the fluoronitrobenzene or chloroni-
trobenzene and the amine are dissolved in dimethyl sulphox-
ide or acetonitrile (0.1 M to 1 M solution), and the mixture
is stired at 100° C. overnight. After cooling to RT, the
reaction mixture is diluted with ether and washed with water.
The organic phase is dried over MgSO,, filtered and con-
centrated. If a precipitate forms in the reaction mixture, the
precipitate is filtered off and washed with ether or acetoni-
trile. If the mother liquor also contains product, it is worked
up as des¢ribed using ether and water. The crude products
can be purified by silica gel chromatography (dichlo-
romethane/cyclobexane and dichloromethane/ethanol mix-
tures).

For the subsequent reduction, the nitro compound is
dissolved in methanol, ethanol or ethanol/dichloromethane
mixtures (0.01 M to 0.5 M solution) admixed with palladium
on carbon (10%) and stirred under an atmospheric hydrogen
pressure overnight. The mixture is then filtered and concen-
trated. The crude product can be purified by silica gel
chromatography (dichloromethane/ethano] mixtures) or pre-
parative reversed-phase HPLC (acetonitrile/water mixtures).

Alternatively, the reducing agent used can also be iron

powder. To this end, the nitro compound is dissolved in
acetic acid (0.1 M to 0.5 M solution) and, at 90° C., six

™
o~ o
X=F,Cl
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equivalents of iron powder and water (0.3 to 0.5 times the
volume of the acetic acid) are added a little at a time over a
period of 10~15 min. After a further 30 min at 90° C., the
mixture is filtered and the filtrate is concentrated. The
residue is worked up by extraction with ethyl acetate and 2N
aqueous sodium hydroxide solution. The organic phase is
dried over magnesium sulphate, filtered and concentrated.
The crude product can be purified by silica gel chromatog-
raphy (dichloromethane/ethanol mixtures) or preparative
reversed-phase HPLC (acetonitrile/water mixtures).

The following starting materials were prepared in an
analogous manner:

III-1. tert-butyl-1-(4-aminopbenyl)-L-prolinate

MS (ESI): m/z (%)=304 (M+H+MeCN, 100), 263 (M+H,
20); HPLC (method 4): rt=2.79 min.

III-2. 1-(4-aminophenyl)-3-piperidinecarboxamide

MS (ESD: m/z (%)=220 (M+H, 100); HPLC (method 4):
rt=0.59 min.

[1-3. 1-(4-aminophenyl)-4-piperidincarboxamide

MS (ESI): m/z (%)=220 (M+H, 100); HPLC (method 4):
rt=0.57 min.

I1I-4. 1-(4-aminophbenyl)-4-piperidinone

MS (ESI): m/z (%)=191 (M+H, 100); HPLC (method 4):
rt=0.64 min

Im-5. 1-(4-aminophény1)—L-prolinamjde

MS (ESI): m/z (%)=206 (M+H, 100); HPLC (method 4):
rt=0.72 min.

II1-6. [1-(4-aminophenyl)-3-piperidinylJmethanol

MS (ESD): m/z (%)=207 (M+H, 100); HPLC (method 4):
=0.60 min.

ai-7. [1-(4-amix_10phenyl)-2-piperidinyl]methanol

MS (ESD): m/z (%)=207 (M+H, 100); HPLC (method 4):
rt=0.59 min.

1H-8. ethyl
1-(4-aminophenyl)-2-piperidinecarboxylate
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MS (ESD): m/z (%)=249 (M+H, 35), 175 (100); HPLC -

(method 4): rt=2.43 min.
11-9. [1-(4-aminopheny!)-2-pyrrolidiny!]methanol

MS (ESI): m/z (%)=193 (M+H, 45); HPLC (method 4):
rt=0.79 min.

[-10. 4-(2-methylhexahydro-SH-pyrrolo[3,4-d]}
isoxazol-5-yl)phenylamine

starting from 2-methylhexahydro-2H-pyrrolo[3,4-d}isox-
azole (Ziegler, Carl B, et al; J. Heterocycl. Chem.; 25; 2;
1988, 719-723)

MS (ESI): m/z (%)=220 (M+H, 50), 171 (100); HPLC
(method 4): rt=0.54 min.
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II-11. 4-(1-pyrrolidinyl)-3-(trifiuoromethyl)aniline

MS (ESD: m/z (%)=231 (M+H, 100); HPLC (method 7):
rt=3.40 min.

TI-12. 3-chloro-4-(1-Pyrrolidinyl)aniline

MS (ESD): m/z (%)=197 (M+H, 100); HPLC (method 4):
1=0.78 min.

III.-13. 5-amino-2-(4-morpholinyl)benzamide

MS (ESI): m/z (%)=222 (M+H, 100); HPLC (method 4):
rt=0.77 min.

11-14. 3-methoxy-4-(4-morpholinyl)aniline

MS (ESI): m/z (%)=209 (M+H, 100); HPLC (method 4):
rt=0.67 min.

noI-1s.
1-[5-amino-2-(4-morpholinyl)phenyl]ethanone

MS (ESD): m/z (%)=221 (M+H, 100); HPLC (method 4):
rt=0.77 min.

General Method for Preparing 4-substituted Anilines by
Reacting 1-fluoro4-pitrobenzenes with Amides, Followed
by Reduction

R

R R /K
R
Y 0 —=
H

+

R R

N NH;

The amide is dissolved in DMF and admixed with 1.5
equivalents of potassium tert-butoxide. The mixture is
stirred at RT for 1 b, and 1.2 equivalents of the 1-fluoro4-
nitrobenzene are then added a little at a time. The reaction
mixture is stirred at RT overnight, diluted with ether or ethyl
acetate and washed with sat. aqu. sodium bicarbonate solu-
tion. The organic phase is dried over magnesium sulphate,
filtered and concentrated. The crude product can be purified
by silica gel chromatography (dichloromethane/ethanol
mixtures).

For the subsequent reduction, the nitro compound is
dissolved in ethanol (0.01 M to 0.5 M solution), admixed
with palladium on carbon (10%) and stirred under atmo-
spheric hydrogen pressure overnight. The mixture is then
filtered and concentrated. The crude product can be purified
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by silica gel chromatography (dichloromethane/ethanol
mixtures) or preparative revased-phase BPLC (acetonitrile/
water mixtures).

Alternatively, the reducing agent used can also be iron
powder. To this end, the nitro compound is dissolved in
acetic acid (0.1 M to 0.5 M solution) and, at 90° C., six
equivalents of iron powder and water (0.3 to 0.5 times the
volume of the acetic acid) are added a little at a time over a
period of 10-15 min. After a further 30 min at 90° C., the
mixture is filtered and the filtrate is concentrated. The
residue is worked up by extraction with ethyl] acetate and 2N
aqueous sodium hydroxide solution. The organic phase is
dried over magnesium sulphate, filtered and concentrated.
The crude product can be purified by silica gel chromatog-
raphy (dichloromethane/ethanol mixtures) or preparative
reversed-phase HPLC (acetonitrile/water mixtures).

The following starting materials were prepared in an
analogous manner:

IV-1. 1-[4-amino-2-(trifiluoromethyl)phenyl]-2-pyr-
rolidinone

MS (ESI): m/z (%)=245 (M+H, 100); HPLC (method 4):
rt=2.98 min

IV-2. 4-[4-amino-2-(trifluoromethyl)phenyl]-3-mor-
pholinone

MS (ESI): m/z (%)=261 (M+H, 100); HPLC (method 4):
=2.54 min.

IV-3. 4-(4-amino-2-chlorophenyl)-3-morpholinone

MS (ESI) m/z (%)=227 (M+H, 100); HPLC (method 4):
rt=1.96 min.

IV-4. 4-(4-amino-2-methylphenyl)-3-morpholinone

MS (ESI): m/z (%)=207 (M+H, 100); HPLC (method 4):
rt=0.71 min.

IV-5. 5-amino-2-(3-0x0-4-morpholinyl)benzonitrile

MS (ESI): m/z (%)=218 (M+H, 100); HPLC (method 4):
r=1.85 min.

TV-6. 1-(4-amino-2-chlorophenyl)-2-pyrrolidinone

" MS (ESI) m/z (%)=211 (M+H, 100); HPLC (method 4):
rt=2.27 min.

IV-7.
4-(4-amino-2,6-dimethylphenyl)-3-morpholinone

starting from 2-fluoro-1,3-dimethyl-5-nitrobenzene (Bar-
toli et al., J. Org. Chem. 1975, 40, 872):

MS (ESD): m/z (%)=221 (M+H, 100); HPLC (method 4):
rt=0.77 min.

IV-8. 4-(2,4-diaminophenyl)-3-morpholinrone
starting from 1-fluoro-2,4dinitrobenzene:

MS (ESI): m/z (%)=208 (M+H, 100); HPLC (ethod 4):
n=0.60 min. .
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IV-9. 4-(4-amino-2-chiorophenyl)-2-methyl-3-mor-
pholinone

starting from 2-methyl-3-morpholinone (Pfeil, E.; Harder,
U.; Angew. Chem. 1967, 79, 188):

MS (ESI): m/z (%)=241 (M+H, 100); HPLC (method 4):
rt=2.27 min.

IV-10. 4-(4-amino-2chlorophenyl)-6-methyl-3-mor-
pholinone

starting from 6-methyl-3-morpholinone (EP 350 002):
MS (ESI): m/z (%)=241 (M+H, 100); HPLC (method 4):
rt=2.43 min.

Synthesis Examples

The Examples 1 to 13, 17 to 19 and 36 to 57 below refer
to process variant [A).

Example 1

Preparation of 5-chloro-N-{[(5S)-3-(3-fluoro-4-
morpholinophenyl)-2-oxo-1,3-oxazolidin-5-yljme-
thyl1}-2-thiophenecarboxamide

/_\OVSN

(58)-5-(Aminomethyl)-3-(3-fluoro-4-morpholinophe-
nyl)-1,3-oxazolidin-2-one (preparation see S. J. Brickner et
al, J. Med. Chem. 1996, 39, 673) (0.45 g, 1.52 mmol),
S-chlorothiophene-2-carboxylic acid (0.25 g, 1.52 mmol)
and 1-hydroxy-1H-benzotriazole hydrate (HOBT) (0.3 g,
1.3 equivalents) are dissolved in 9.9 ml of DMF. 0.31 g (1.98
mmol, 1.3 equivalents) of N-(3-dimethylaminopropy!)-N-
ethylcarbodiimide (EDCI) are added, and 0.39 g (0.53 ml,
3.05 mmol, 2 equivalents) of diisopropylethylamine (DIEA)
are added dropwise at room temperature. The mixture is

“stirred at room temperature overnight. 2 g of silica gel are

added, and the mixture is evaporated to dryness under
reduced pressure. The residue is chromatographed on silica
gel using a wluene/ethyl acetate gradient. This gives 0.412
g (61.5% of theory) of the target compound of melting point
{m.p.) 197° C

R, (SiO,, toluene/ethyl acetate 1:1)=0.29 (starting mate-
ral=0.0); MS (DCI) 440.2 (M+H), CI pattern; 'H-NMR
(ds-DMSO, 300 MHz) 2.95 (m, 4H), 3.6 (t, 2H), 3.72 (m,
4H), 3.8 (dd, 1H), 4.12 (t, 1H), 4.75-4.85 (m, 1H), 7.05 (t,
1H), 7.15-7.2 (m, 3H), 7.45 (dd, 1H), 7.68 (4, 1H), 8.95 (,
1H).
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Example 2 Example 4
5-Chloro-N-{[(5S)-3-(4-morpholinophenyl)-2-oxo-1, 5-Bromo-N-({(58)-3[3-fluoro-4-(1,4-thiazinan
3-oxazolidin-5-ylJmethy1}-2-thiophenecarboxamide yDphenyl]-2-0xo-1,3-0xazolidin-5-yl}methyl)-2-
5 thiophenecarboxamide

TV | FE > :%o
o>\ \__/
| o 7/@

is obtained analogously from 5-bromothiophene-2-carboxy-

5 lic acid.
M.p.: 200° C.
Example 5
N-({(5S)-3-[3-Fluoro-4-(1,4-thiazinan-4-yl)phenyl}-
» 2-ox0-1,3-0xazolidin-5-yl} methyl)-5-methyl-2-
is obtained analogously from benzyl 4-morpholinopbenyl- thiophenecarboxamide
carbamate via the (5S)-5-(aminomethyl)-3-(4-morpholi-
nophenyl)-1,3-oxazolidin-2-one intermediate (see Example E o
1). 30
M.p.: 198° C.; ICs, value=43 nM; R, (SiO,, toluene/ethyl / \ XO

acetate 1:1)=0.24. § N N
CH;
Example 3 5 s

5-Chloro-N-({(5S)-3-[3-fluoro-4-(1,4-thiazinan-4-yl) AN
phenyl]-2-0x0-1,3-oxazolidin-5-yl} methyl)-2- &
thiophenecarboxamide
40 is obtained analogously from 5-methylthiophene-2-carboxy-
lic acid.
Mp.: 167° C.
Example 6
45
F o 5-Chloro-N-{[(55)-3-(6-methylthieno[2,3-b]pyridin-
2-y])-2-0x0-1,3-0xazolidin-5-ylJmethyl } - 2-thiophen-
/ \ (o] ecarboxamide
S N N
—/ cl 50 o
HN, o) .
N [ )
A s
o 55 N
o NH
7N

60

is obtained analogously from (5S)-5-(aminomethyl)-3-[3-
fluoro4-(1,4-thiazinan4-yli)phenyl}-1,3-oxazolidin-2-one cl

(preparation see M. R. Barbachyn et al., J. Med. Chem.
1996, 39, 680) is obtained analogously from (5S)-5-(aminomethyl)-3-(6-
1o ) 65 methylthieno[2,3-b]pyridin-2-yl)-1,3-oxazolidin-2-one
M.p.: 193° C.; Yield: 82%; R.(Si0,, toluene/ethy] acetate (preparation see EP-A-785 200).
1:1)=0.47 (starting material=0.0). Mp.: 247° C.
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Example 7 Example 9
5-Chloro-N-{[(5S)-3-(3-methyl-2-0x0-2,3-dihydro- 5-Chloro-N-({(5S)-3-[3-fluoro-4-(4-methylpiper-

1,3-benzothiazol-6-y1)-2-0xo-1,3-oxazolidin-5-yl) azino)phenyl]-2-0xo-1,3-oxazolidin-5-y1}methyl)-2-
* methyl}-2-thiophenecarboxamide s thiophenecarboxamide

\N/QN\X/K g \O | )
O)\S o NH N%
. i\(,ﬁ R

(0]

Cl

Cl

25

is obtained a.nalogousl)‘/"ﬁpm (58)-5-(aminomethy!)-3-[3-

is obtained analogously from 6-[(5S)-5-(aminomethyl)-2- :
s 9 ogously from 6-[(33)-3-(aminomethyl) 0)phenyl}-1,3-oxazolidin-2-

0x0-1,3-0xazolidin-3-yl]-3-methyl-1,3-benzothiazol-2(3H)- 30 ﬂuoro-4-(4-methylp{j)i;éra’
one (preparation see EP-A-738 726). one.
Mop.: 217° C.

Example 8 ‘
; 35
5-Chloro-N-[((5S)-3-{3-fluoro-4-[4-(4-pyridiny])
piperazino]phenyl}-2-oxo-1,3-oxazolidin-5-yl)me-
thyl}-2-thiophenecarboxamide

yDphenyl]-2-0xo-1,3-0xazolidin-5-
yl)-2-thiophenecarboxamide

NS | " >'\0/LN/\ :
o . A

2o RCVeN

S Cl o

60

is obtained analogously from (5S)-5-(aminomethyl)-3-{3- is obtained analogously from (5_S)-5-('am.momethyl)-3-[3-
fluoro-4-[4-(4-pyridinyl)piperazino]phenyl}-1,3-oxazoli- fuoro-4-(4-tert-butoxy carbonyIpiperazin-1-ylpheny1]-1,
din-2-one (preparation analogously to J. A. Tucker et al., J. 5 >-0Xazolidin-2-one (preparation see WO-A-93/23384,
Med. Chem. 1998, 41, 3727). which has already been cited).

MS (ESI) 516 (M+H), Cl pattern. M.p.: 184° C; R.(8i0,, toluene/ethyl acetate 1:1)=0.42.
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Example 11

5-Chloro-N-({(58)-3-[3-fluoro-4-(piperazin-1-yl)
phenyl]-2-oxo-1,3-oxazolidin-5-y1 }methy1)-2-
thiopbenecarboxamide

1s obtained by reacting Example 10 with trifluoroacetic acid
in methylene chloride.

1C,, value=140 nM; )

'H-NMR [ds-DMSO}: 3.01-3.25 (m, 8H), 3.5-3.65 (m,
2H), 3.7-3.9 (m, 1H), 4.05-4.2 (m, 1H), 4.75-4.9 (m, 1H),
7.05-7.25 (m, 3H), 7.5 (dd, 1H), 7.7 (d, 1H), 8.4 (broad s,
1H), 9.0 (t, 1H).

Example 12

5-Chloro-N-[((55)-3-(2,4'-bipyridinyi-5-y])-2-oxo-1,
3-oxazolidin-5-yl)methyl]-2-thiophenecarboxamide

S Cl

is obtained analogously from (5S)-5-aminomethyl-3-(2,4-
bipyridinyl-5-yl)-2-oxo0-1,3-0xazolidin-2-one  (preparation
see EP-A-789 026).

R, (Si0,, ethyl acetate/ethanol 1:2)=0.6; MS (ESI) 515
(M+H), Cl pattern.

40
Example 13

5-Chloro-N-{[(5S)-2-0x0-3-(4-piperidinophenyl)-1,
3-oxazolidin-5-yl}methy]}-2-thiophenecarboxamide

e
C \/?/\

15 q al

59 1S obtained from ° 5-(hydroxymethyl)-3-(4-piperidinophe-
nyl)-1,3-oxazolidin-2-one (preparation see DE 2708236)
after mesylation, reaction with potassium phthalimide,
hydrazinolysis and reaction with 5-chlorothiophene-2-car-
boxylic acid.

25 R, (Si0,, ethy! acetate/toluene 1:1)=0.31; m.p. 205° C.

Example 17

5-Chloro-N-({(58)-2-0x0-3-[4-(20x0-1-pyrmrolidinyl)
30 phenyl}-1,3-oxazolidin-5-yl} methyl)-2-thiophen-
ecarboxamide )

Analogously to the known synthesis scheme (see S. J.

35

45 Brickner et al., J. Med. Chem. 1996, 39, 673), 1-(4-ami-

nophenyl)pyrrolidin-2-one (preparation .see Reppe et al.,
Justus Liebigs Ann. Chem.; 596; 1955; 209) gives, after
reaction with benzyloxycarbonyl chloride, followed by reac-
tion with R-glycidyl butyrate, mesylation, reaction with
50 potassium phthalimide, hydrazinolysis in methanol and
reaction with 5-chlorothiophene-2-carboxylic acid, finally
5-chloro-N-({(58)-2-0x0-3-[4-(2-0x0-1-pyrrolidinyl )phe-
nyl}-1,3-oxazolidin-5-yl  }methyl)-2-thio-phenecarboxam-
ide. The 5-chloro-N-({(5S)-2-0x0-3-[4-(2-0x0-1-pyrrolidi-
55 nyl)-phenyl}-1,3-oxazolidin-5-y1}methyl)-2-
thiophenecarboxamide obtained in this manner has an IC,,
value of 4 oM (test method for the IC;, value according to
Example A-1.a.1 described above) “determination of the
inhibition of factor Xa™).

M.p.: 229° C,; R, value {8iO,, toluene/ethy] acetate 1:1)
=0.05 (starting material:=0.0); MS (ESI): 4420 (21%,
M+Na, CI pattern), 420.0 (72%, M+H, Cl pattern), 302.3
(12%), 215(52%), 145 (100%); "H-NMR (d,-DMSO, 300

65 MHz): 2.05 (m,2H), 2.45 (m,2H), 3.6 (1,2H), 3.77-3.85
(n,3H), 4.15(t,1H), 475485 (m,1H), 7.2 (4,1H), 7.5
(d,2H), 7.65 (d,2H), 7.69 (d,1H), 8.96 (t,1H).

60
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The individual steps of the synthesis of Example 17
described above with the respective precursors are as fol-
lows:

At -20° C., 4 g (22.7 mmol) of 1-(4-aminophenyl)
pyrrolidin-2-one and 3.6 m! (28.4 mmol) of N,N-dimethy-
laniline in 107 ml of tetrahydrofuran are admixed slowly
with 4.27 g (25.03 mmol) of benzyl chloroformate. The
mixture is stirred at —-20° C. for 30 minutes and then allowed
to warm to room temperature. 0.5 1 of ethyl acetate are
added, and the organic phase is washed with 0.5 1 of
saturated NaCl solution. The organic phase is separated off
and dried with MgSO,, and the solvent is evaporated under
reduced pressure. The residue is triturated with diethy] ether
and filtered off with suction. This gives 5.2 g (73.8% of
theory) of benzyl 4-(2-oxo0-1-pyrrolidinyl)phenylcarbamate
as light-beige crystals of melting point 174° C.

At -10° C. and under argon, 1.47 g (16.66 mmol) of
isoamy! alcohol in 200 ml of tetrahydrofuran are admixed
dropwise with 7.27 ml of a 2.5 M solution of n-butyllithium
(BuLi) in hexane, a further 8 ml of Buli solution being
required for the added indicator N-benzylidenebenzylamine
to change colour. The mixture is stirred at -10° C. for 10
minutes and cooled to —78° C., and a solution 0f 4.7 g (15.14
mmol) of benzyl 4-(2-oxo-1-pyrrolidinyl)phenylcarbamate
is added slowly. Another 4 ml of n-BuLi solution are then
added until the colour of the indicator changes to pink. The
mixture is stirred at -78° C. for 10 minutes, 2.62 g (18.17
mmol) of R-glycidyl butyrate are added and the mixture is
stirred at -78° C. for another 30 minutes.

Ovemight, the mixture is allowed to warm to room
temperature, 200 ml of water are added and the THF fraction
is evaporated under reduced pressure. The aqueous residue
is extracted with ethyl acetate and the organic phase is dried
with MgSO, and evaporated under reduced pressure. The
residue is triturated with 500 ml of diethyl ether and the
precipitated crystals are filtered” off with suction under
reduced pressure.

This gives 3.76 g (90% of theory) of (SR)-5-(bydroxym-
ethyl)-3-[4-(2-oxo-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-2-
one of melting point 148° C., with an R, value (Si0,,
toluene/ethyl] acetate 1:1) of 0.04 (starting material=0.3).

At 0° C,, 3.6 g (13.03 mmol) of (5R)-5-(hydroxymethyl)-
3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-2-one
and 2.9 g (28.67 mmol) of triethylamine are initially charged
with stirring in 160 ml of dichloromethane. 1.79 g (15.64
mmol) of methapesulphonyl chloride are added with stir-
ring, and the mixture is stirred at 0° C. for 1.5 hours and then
at room temperature for 3 h.

The reaction mixture is washed with water and the
aqueous phase is reextracted with methylene chloride. The
combined organic extracts are dried with MgSO, and con-
centrated. The residue (1.67 g) is then dissolved in 70 ml of
acetonitrile, admixed with 2.62 g (14.16 mmol) of potassium
phthalimide and stirred in a closed vessel at 180° C. in a
microwave oven for 45 minutes.

The mixture is filtered off from insoluble residues, the
filtrate is evaporated under reduced pressure and the residue
(1.9 g) is dissolved in methanol and admixed with 0.47 g
(.37 mmol) of hydrazine hydrate. The mixture 1s boiled for
2 hours, cooled, admixed with saturated sodium bicarbonate
solution and extracted six times with a total of 2 1 of
methylene chloride. The combined organic extracts of the
‘crude  (58)-5-(aminomethyl)-3-[4-(2-oxo0-1-pyrrolidinyl)
phenyl]-1,3-oxazolidin-2-one are dried with MgSO, and
concentrated under reduced pressure.

The end product, 5-chloro-N-({(5S)-2-0x0-3-[4-(2-0x0-
1-pyrrolidinyl)phenyl]-1,3-oxazolidin-5-yl} methyl)-2-
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thiophenecarboxamide, is prepared by dissolving 0.32 g
(1.16 mmol) of the (5S)-5-(aminomethyl)-3{4-(2-0x0-1-
pyrrolidinyl)phenyl]-1,3-oxazolidin-2-one prepared above,
S-chlorothiophene-2-carboxylic acid (0.19 g; 1.16 mmol)
and 1-hydroxy-1H-benzotriazole hydrate (HOBT) (0.23 g,
1.51 mmol) in 7.6 ml of DMF. 0.29 g (1.51 mmol) of
N-(3-dimethylaminopropyl)-N-ethylcarbodiimide (EDCI)
are added, and 0.3 g (0.4 ml; 2.32 mmol, 2 equivalents) of
diisopropylethylamine (DIEA) are added dropwise at room
temperature. The mixture is stirred at room temperature

-ovemnight.

The mixture is evaporated to dryness under reduced
pressure and the residue is dissolved in 3 ml of DMSO and
chromatographed on an RP-MPLC using an acetonitrile/
water/0.5% TFA gradient. From the appropriate fractions,
the acetonitrile fraction is evaporated and the precipitated
compound is filtered off with suction. This gives 0.19 g~
(39% of theory) of the target compound.

The following compounds were prepared in an analogous
manner:

Example 18

5-Chloro-N-({(58)-2-0x0-3-[{4-(1-pymrolidinyl)phe-
nyl]-1,3-oxazolidin-5-y1}methyl)-2-thiophenecar-
boxamide -

Analogously to Example 17, 4-pyrrolidin-1-yl-aniline
(Reppe et al., Justus Liebigs Ann. Chem.; 596; 1955; 151)
gives the compound 5chloro-N-({(58)-2-0x0-3-[4-(1-pyrro-
lidinyI)phenyl}-1,3-oxazolidin-5-yl ~ }methyl)-2-thiophen-
ecarboxamide.

- 1C5,=40 nM; m.p.: 216° C.; R value (Si0,, toluene/ethyl
acetate 1:1)=0.31 [starting material:=0.0].

Example 19

5-Chloro-N-({(55)-2-cx0-3-{4-(diethylamino)phe-
nyl]-1,3-o0xazolidin-5-y1 }methyl)-2-thiophenecar-
boxamide

Analogously, N,N-diethylphenyl-1,4-diamine (U.S. Pat.
No. 2,811,555; 1955) gives the compound 5-chloro-N-({
(5S)-2-ox0-3-[4-(diethylamino)phenyl]-1,3-oxazolidin-5-
yli}methyl)-2-thiophenecarboxamide. o

1C55=270 nM; mp.: 181° C,;.R, value (SiO,, toluene/ -
ethyl acetate 1:1)=0.25 {starting material:=0.0].

Example 36

5-Chloro-N-({(5S)-3-[2-methyl-4-(4-morpholinyl)
phenyl]-2-oxo-1,3-0xazolidin-5-yl }methy1)-2-
thiophenecarboxamide

starting from 2-methyl4-(4-morpholinyl}aniline (J. E.
LuValle et al. J. Am. Ckem. Soc. 1948, 70, 2223):

MS (ESI): m/z (%)=436 ([M+H]*, 100), Cl pattern,
HPLC (method 1): rt (%)=3.77 (98). ICs,: 1.26 pM

Example 37

5-Chloro-N-{[(5S)-3-(3chloro-4-morpholinophe-
nyl)-2-0x0-1,30xazolidin-5-yl]methyl }-2-thiophen-
ecarboxamide

starting from 3-chloro4(4-morpholinyl)aniline (H. R.
Snyder et al. J. Pharm. Sci. 1977, 66, 1204):

MS (ESI): m/z (%)=456 ([M+H]*, 100), Cl, pattern,
HPLC (method 2): rt (%)=4.31 (100). IC;,: 33 nM
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Example 38

5-Chloro-N-({(58)-3-[4-(4-morpholinyisulphonyl)
phenyl}-2-oxo-1,3-0xazolidin-5-y!} methyl)-2-
thiophenecarboxamide

starting from 4-(4-morpholinylsulphonyl)aniline (Adams
et al. J. Am. Chem. Soc. 1939, 61, 2342):

MS (ESI): m/z (%)=486 ((M+H]*, 100), Cl pattem;
HPLC (method 3): rt (%)=4.07 (100). IC;y: 2 uM

Example 39

5-Chloro-N-({(5S)-3-[4-(1-azetidinylsulphony!)phe-
nyl]-2-0x0-1,3-oxazolidin-5-y! }methyl)-2-thiophen-
ecarboxamide

starting from 4-(1-azetidinylsulphonyl)aniline:
MS (DCI, NH;): m/z (%)=473 ([M+NH]", 100), Cl
pattern; HPLC (method 3): rt (%)=4.10 (100). ICs,: 0.84 uM

Example 40 °

5-Chloro-N-[((55)-3-{4-[(dimethylamino)sulphonyl]
phenyl}-2-oxo-1,3-0xazolidin-5-yl)methy1]-2-
thiophenecarboxamide

starting from 4-amino-N,N-dimethylbenzenesulphona-
mide (1. K. Khanna et al. J. Med. Chem. 1997,40, 1619):

MS (ESD): m/z (%)=444 ([M+H]*, 100), Cl pattem;
HPLC (method 3): rt (%)=4.22 (100). IC,,: 90 oM

General Method for the Acylation of 5-(aminomethyl)-3-[4-
(2-oxo-1-pyrro-lidinyl)phenyl]-1,3-0xazolidin-2-one  with
Carbony! Chlorides.

.
° CITR __(:

! /@f“\):\/ﬁ\'rn

[0}
(0]

Under argon and at room temperature, an about 0.1 molar
solution of 5-{aminomethyl)-3-[4-(2-0x0-1-pyrrolidinyl)
phenyl}-1,3-oxazolidin-2-one (from Example 45) (1.0 eq.)
and absolute pyridine (about 6 eq.) in absolute dichlo-
romethane is added dropwise to the appropriate acid chlo-
ride (2.5 eq.). The mixture is stirred at room temperature for
about 4 h, and about 5.5 eq of PS-trisamine (Argonaut
Technologies) are then added. The suspension is stired
gently for 2 h, diluted with dichloromethane/DMF (3:1) and
then filtered (the resin is washed with dichloromethane/
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DMF) and the filtrate is concentrated. If appropriate, the
product that is obtained is purified by preparative RP-HPLC.
The following compounds were prepared in an analogous
manner:

Example 41

N-({2-0x0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl}-1,3-
‘oxazolidin-5-yl} methy!)-2-thiophene-carboxamide

LC-MS (method 6): m/z (%)=386 (M+H, 100); LC-MS:
rt (%)=3.04 (100). ICsp: 1.3 M
General Method for Preparing Acyl Derivatives Starting

from S5-(aminomethyl)-3-{4-(2-0x0-1-pyrrolidinyl)phenyl]-
1,3-o0xazolidin-2-one and Carboxylic Acids

OO
° HO\[O]/'R .
OOl

O
[0}

The appropriate carboxylic acid (about 2 eq.) and a
mixture of absolute dichloromethane/DMF (about 9:1) are
added to 2.9 eq. of resin-bonded carbodiimide (PS-carbodi-
imide, Argonaut Technologies). The mixture is shaken gen-
tly at room temperature for about 15 min, 5-(aminomethyl)-
3-{4-(2-oxo-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-2-one
(from Example 45) (1.0 eq.) is then added and the mixture
is shaken ovemnight, after which the resin is filtered off (and
washed with dichloromethane), and the filtrate is concen-
trated. If appropriate, the resulting product is purified by
preparative RP-HPLC.

The following compounds were prepared in an analogous
manner:

Example 42
5-Methyl-N-({2-ox0-3-{4-(2-ox0-1-pyrrolidinyl)
phenyl}-1,3-oxazolidin-5-yl }methyl)-2-thiophen-
ecarboxamide

LC-MS: m/z (%)=400 (M+H, 100); LC-MS (method 6):
1t (%)=3.23 (100). ICso: 0.16 M

Example 43

5-Bromo-N-({2-0x0-3-[4-(2-0x0-1-pymolidinyl)
phenyl]-1,3-oxazolidin-5-yl }methyl)-2-thiophen-
ecarboxamide

LC-MS: m/z (%)=466 (M+H, 100); LC-MS (method 5):
1t (%)=3.48 (78). ICq: 0.014 uM
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Example 44
5-Chloro-N-({(5S)-2-0x0-3-{4~(3-0x0-4-morpholi-

nyD)phenyl]-13oxazolidin-5-yl} methyl)-2-thiophen-
ecarboxamide

d N\ i L ° Pt
LAY
QO
= I -
avaterats
\_QO‘Q_ NH;
QO g

a) 2-((2R)-2-Hydroxy-3-{[4-(3-oxo0-4-morpholinyl)phenyi]
amino }propyl)-1H-isoindole-1,3(2H)-dione:

A suspension of 2-[(2S)-2-oxiranylmethyl]-1H-isoindole-
1,3(2H)-dione (A. Gutcait et al. Tetrahedron Asym. 1996, 7,
1641) (5.68 g, 27.9 mmol) and 4-(4-aminophenyl)-3-mor-
pholinone (5.37 g, 27.9 mmol) in ethanol/water (9:1, 140
ml) is refluxed for 14 h (the precipitate dissolves, after some
time again formation of a precipitate). The precipitate (de-
sired product) is filtered off, washed three times with diethyl
ether and dried. The combined mother liquors are concen-
trated under reduced pressure and, after addition of a second
portion of 2-[(2S)-2-oxiranylmethyl]- 1H-isoindole-1,3(2H)-
dione (2.84 g, 14.0 mmol), suspended in ethanol/water (9:1,

46
70 ml) and refluxed for 13 h (the precipitate dissolves, after
some time again formation of a precipitate). The precipitate
(desired product) is filtered off, washed three times with

s diethyl ether and dried. Total yield: 10.14 g, 92% of theory.
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MS (ESD): m/z (%)=418 ([M+Na]*, 84), 396 ((M+H]*,
93); HPLC (method 3): 1t (%)=3.34 (100).

b) 2-({(5S)-2-Ox0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-
oxazolidin-5-yl} methyl)-1H-isoindole-1,3(2H)-dione:

Under argon and at room temperature, N,N'-carbonyldi-
1midazole (2.94 g, 18.1 mmol) and dimethylaminopyridine
(a catalytic amount) are added to a suspension of the amino
alcohol (3.58 g, 9.05 mmol) in tetrahydrofuran (90 ml). The
reaction suspension is stirred at 60° C. for 12 h (the
precipitate dissolves, after some time again formation of a
precipitate), admixed with a second portion of NN'-carbo-
nyldiimidazole (2.94 g, 18.1 mmol) and stirred at 60° C. for
another 12 h. The precipitate (desired product) is filtered off,
washed with tetrahydrofuran and dried. The filtrate is con-
centrated under reduced pressure and further product is
purified by flash chromatography (dichloromethane/metha-
nol mixtures). Total yield: 3.32 g, 87% of theory.

MS (ESI): m/z (%)=422 (M+H]*, 100); HPL.C (method
4): rt (%)=3.37 (100).

¢)  5-Chloro-N-({(5S)-2-0x0-3-[4-(3-0x0-4-morpholinyl)
phenyl}-1,3-oxazolidin-5-yl } methyl)-2-thiophenecarboxa-
mide:

At room temperature, methylamine (40% strength in
water, 10.2 ml, 0.142 mol) is added dropwise to a suspension
of the oxazolidinone (4.45 g, 10.6 mmol) in ethanol (102
ml). The reaction mixture is refluxed for 1 h and concen-
trated under reduced pressure. The crude product is used
without further purification for the next reaction.

Under argon and at 0° C., 5-chlorothiophene-2-carbonyl
chloride (2.29 g, 12.7 mmo]) is added dropwise to a solution
of the amine in pyridine (90 ml). Ice-cooling is removed and
the reaction mixture is stirred at room temperature for 1 h
and admixed with water. Dichloromethane is added and the
phases are separated, and the aqueous phase is then extracted
with dichloromethane. The combined organic phases are
dried (sodium sulphate), filtered and concentrated under
reduced pressure. The desired product is purified by flash
chromatography (dichloromethane/methanol mixtures).

Total yield: 3.92 g, 86% of theory. M.p: 232-233° C.; 'H
NMR (DMSO-d®, 200 MHz): 9.05-8.90 (t, J=5.8 Hz, 1H),
7.70 (d, J=4.1 Hz, 1H), 7.56 (d, J=9.0 Hz, 2H), 7.41 (d, J=9.0
Hz, 2H), 7.20 (d, J=4.1 Hz, 1H), 4.93-4.75 (m, 1H),
4.27-4.12 (m, 3H), 4.02-3.91 (m, 2H), 3.91-3.79 (dd, J=6.1
Hz, 9.2 Hz, 1H), 3.76-3.66 (m, 2H), 3.66-3.54 (m, 2H); MS
(ESD): wv/z (%)=436 ([M+H]*, 100, Cl pattern); HPLC
(method 2): 1t (%)=3.60 (100); [a]*',=—38° {c 0.2985,
DMSOQ); ee: 99%. 1Cs4: 0.7 oM

The following compounds were prepared in an analogous
manner:

Example 45
5-Methyl-N-({(58)-2-0x0-3-[4-(3-0x0-4-morpholi-
nyl)phenyi]-1,3-oxazolidin-5-yl }methyl)-2-thiophen-
ecarboxamide

MS (ESI): m/z (%)=831 ([2M+H]*, 100), 416 ((M+H]*,
66); HPLC (method 3): 1t (%)=3.65 (100). ICs;: 4.2 oM
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Example 46

5-Bromo-N-({(58)-2-0x0-3-[4-(3-0x0-4-morpholi-
nyl)phenyl]-1,3-oxazolidin-5-yl} methyl)-2-thiophen-
ecarboxamide

MS (ESD: m/z (%)=480 ([M+H]*, 100, Br pattern);
HPLC (method 3): rt (%)=3.87 (100). IC,,: 0.3 nM y

. Example 47

5-Chloro-N-{[(58)-3-(3-isopropyl-2-ox0-2,3-dihy-
dro-1,3-benzoxazol-6-y1)-2-oxo-1,3-oxazolidin-5-y1]  %*
’ methyl}-2-thiophenecarboxamide

O
Q

N
N
()

Cl

48

-continued
CH,
H}C

N

~1 4

(o)

200 mg (0.61 mmol) of 6-{(58)-5-(aminomethyl)-2-oxo-
1,3-oxazolidin-3-yl]-3-isopropy!-1,3-benzoxazol-2(3H)-one
hydrochloride (EP 738726) are suspended in 5 ml of tet-
rahydrofuran and admixed with 0.26 ml (1.83 mmol) of
triethylamine and 132 mg (0.73 mmol) of 5-hlo-
rothiophene-2-carbonyl chloride. The reaction mixture is
stirred at room temperature overnight and then concentrated.

0 —_— The product is isolated by column chromatography (silica
30 gel, methylene chloride/ethanol=50/1 to 20/1). This gives
ClH 115 mg (43% of theory) of the desired compound.

NH, MS (ESI): m/z (%)=436 (M+H, 100); HPLC (method 4):

rt=3.78 min.
The following compounds were prepared in an analogous

manner;
Example No. Structure M.p. [° C] ICs [kM]
48 o >_<SJ/01 Chiral 210 0.12
VAR
9

(

b
e
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-continued
Example No. Structure Mp.[PC]  ICs[uM]
49 0 234 0.074
% Chiral
\ 0
N‘_@-N\/k/ | \ “
/ N $
o]
50 I 195 115
N
(0]
51 1.19
52 0.19
F
53 0 ~ MS ESD: 0.74
miz (%) =
» >~ o
+ 3
| N N\/]\/ / \ 100), C1
T N
\<— ) . Patem
o] A 5 .
54 o>\ Chiral 221 0.13
0
N N
C \)\/N / \
S Cl
V4 0
N

from 5-amino-2-pyrrolidino-benzonitril (Grell, W., Hurnaus, R., Griss, G.,
Sauter, R.; Rupprecht, E. et al.; ]. Med. Chem. 1998, 41; 5219)
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~continued
Example No. _ Structure Mp. P C]  ICs [uM]
55 o 0 Chira1 256 0.04
o/< >\o
N- N
S Cl
_ (o]
from 3-{4-amino-phenyl)-oxazolidin-2-one (Artico, M. et al.; Farmaco Ed.
Sci. 1969, 24; 179)
56 0, Chiral 218 0.004
p |
N—QiN\/k/ l \ >
N S
° o
57 0, Chirai 226 0.58
XO
NON\/k/ l \
N S
° (o}

T i
LN‘QN&L/&OI} “

228-230

Examples 20 to 30 and 58 to 139 below refer to process
variant [B], and Examples 20 and 21 describe the prepara-
tion of precursors.

Example 20

Preparation of
N-allyl-5<hloro-2-thiophenecarboxamide

N Cl

Cl

An ice<ooled solution of 2.63 ml (35 mmol) of ally-
lamine in 14.2 mi of absolute pyridine and 14.2 ml of
absolute THF is admixed dropwise with Schloro-thiophene-
2-carbonyl] chloride (7.61 g, 42 mmol). Icecooling is
removed and the mixture is stirred at room temperature for
3 h and then concentrated under reduced pressure. The

40

45
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residue is admixed with water and the solid is filtered off.
The crude product is purified by flash chromatography over
silica gel (dichloromethane).

Yield: 7.20 g (99% of theory); MS (DCI, NH,): m/z
(%)=219 (M+NH,, 100), 202 (M+H, 32); HPLC (method 1):
rt (%)=3.96 min (98.9).

Example 21
Preparation of 5-chloro-N-(2-oxiranylmethyl)-2-
thiophenecarboxamide
(¢}
\/\ﬁ NS
\ /
Q
[>/\ S Cl
o B\

An ice-cooled solution of 2.0 g (9.92 mmol) of N-allyl-
S-chloro-2-thiophenecarboxamide in 10 ml of dichlo-
romethane is admixed with meta-chloroperbenzoic acid
(3.83 g, about 60% strength). The mixture is stirred over-
night, during which it is allowed to warm to room tempera-
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ture, and is then washed with 10% sodium hydrogen sul-
phate solution (three times). The organic phase is washed
with saturated sodium bicarbonate solution (twice) and with
saturated sodium chloride solution, dried over magnesium
“sulphate and concentrated. The product is purified by silica
gel chromatography (cyclohexane/ethy] acetate 1:1).
Yield: 837 mg (39% of theory); MS (DCI, NH,): m/z
(%)=253 (M+NH,, 100), 218 (M+H, 80); HPLC (method 1):
rt (%)=3.69 min (about 80).

General Method for Preparing Substituted N-(3-amino-2-
hydroxypropyl)-5-chloro-2-thiophenecarboxamide Deriva-
tives Starting from 5-chloro-N-(2-oxiranylmethyl)-2-
thiophenecarboxamide

\ _/

At room temperature or at temperatures up to 80° C.,
5-chloro-N-(2-oxiranylmethyl)-2-thiophenecarboxamide
(1.0 eq.) is added a little at a time to a solution of the primary
amine or aniline derivative (1.5 to 2.5 eq.) in 1,4-dioxane;
1,4-dioxane/water mixtures or ethanol, ethanol/water mix-

tures (about 0.3 to 1.0 mol/l). The mixture is stirred for 2 to -

6 hours and then concentrated. From the reaction mixturé;
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Example 25

5-Chloro-N-{3-{4-(cyanomethyl)anilino]-2-hydrox-
ypropyl}-2-thiophenecarboxamide

MS (ESD: m/z (%)=350 (M+H, 100); HPLC (method 4):
1t (%)=3.60 min (95.4). -
’ Example 26

5-Chloro-N-{3-[3-(cyanomethyl)anilino}-2-hydrox-
ypropyl}-2-thiophenecarboxamide

MS (ESI): m/z (%)=350 (M+H, 100); HPLC (method 4):
1t (%)=3.76 min (94.2).

Example 58

tert-Butyl 4-[(3-{[(5-chloro-2-thienyl)carbonyl]
amino }-2-hydroxypropyl)amino]-benzylcarbamate

starting from tert-butyl 4-aminobenzylcarbamate (Bioorg.
Med. Chem. Lett.; 1997; 1921-1926):

MS (ES-pos): m/z (%)=440 (M+H, 100), (ES-neg): m/z
(%)=438 (M-H, 100); HPLC (method 1): rt (%)=4.08 (100).

Example 59

tert-Butyl 4-[(3-{[(5-chloro-2-thienyl)carbonyl]
amino}-2-hydroxypropyl)amino]-phenyl-carbamate

starting ‘from N-tert-butyloxycarbonyl-1,4-phenylenedi-
amine:
:MS (ESD): m/z (%)=426 (M+H, 45), 370 (100); HPLC

' '7(m' 0d.1): 1t (%)=4.06 (100).

35

the product can be isolated by silica gel chromatography: .

(cyclohexanelethyl acetate mixtures, dichloromethane/
methanol mixtures or dichloromethane/methanol/triethy-
lamine mixtures).
-The following compounds were prepared in an analogous
manner:
Example 22

N-[3-(Benzylamino)-2-hydroxypropyl]-5-chloro-2-
thiophenecarboxamide

MS (ESI): m/z (%)=325 (M+H, 100); HPLC (method 1):
rt (%)=3.87 min (97.9).

Example 23

5-Chloro-N-[3-(3-cyanoanilino)-2-hydroxypropyl]-
2thiophenecarboxamide

MS (ESD): m/z (%)=336 (M+H, 100); HPLC (method 2):
1t (%)=4.04 min (100).

Example 24

5-Chloro-N-[3-(4-cyanoanilino)-2-hydroxypropyl]-
2-thiophenecarboxamide

MS (ESI): m/z (%)=336 (M+H, 100); HPLC (method 1):
1t (%)=4.12 min (100).
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" Example 60

-Butyl 2-hydroxy-3-{[4-(2-ox0-1-pyrrolidinyl)
phenyljamino}propyl-carbamate

starting from 1-(4-aminophenyl)-2-pyrrolidinone (Justus
Liebigs Ann. Chem.; 1955; 596; 204):

MS (DCI, NH,): m/z (%)=350 (M+H, 100); HPLC
(method 1): rt (%)=3.57 (97).

Example 61

5-Chloro-N-(3-{[3-fluoro-4-(3-0x0-4-morpholinyl)
phenyl]amino}-2-hydroxypropyl)-2-thiophenecar-
boxamide

800 mg (3.8 mmol) of 4-(4-amino-2-fluorophenyl)-3-
morpholinone and 700 mg (3.22 mmol) of 5-chloro-N-(2-
oxiranylmethyl)-2-thiophenecarboxamide in 15 ml of etha-
no! and 1 mi of water are heated under refiux for 6 hours.
The mixture is concentrated under reduced pressure and
treated with ethyl acetate, precipitated crystals are filtered
off with suction and the mother liquor is chromatographed
giving 276 mg (17% of theory) of the target compound.

R, (ethy! acetate): 0.25.

Example 62

(N-(3-Anilino-2-hydroxypropyl)-5-chloro-2-
thiophenecarboxamide

starting from aniline:
MS (DCI, NH,): m/z (%)=311 ([M+H]*, 100), Cl pattern;
HPLC (method 3): rt (%)=3.79 (100).
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Example 63

5-Chloro-N-(2-hydroxy-3-{[4-(3-0x0-4morpholinyl)
phenyl}amino } propyl)-2-thiophenecarboxamide

starting from 4-(4-aminophenyl)-3-morpholinone:
MS (ESI): m/z (%)=410 ((M+H]", 50), Cl pattern; HPLC
(method 3): rt (%)=3.58 (100).

Example 64

N-[3-({4-[Acetyl(cyclopropyl)amino] -
phenyl}amino)-2-hydroxypropyl]-5-chloro-2-
thiopbenecarboxamide

starting from N-(4-aminophenyl)-N-cyclopropylaceta-
mide:

MS (ESI): m/z (%)=408 ([M+H]", 100), Cl pattern;
HPLC (method 3): rt (%)=3.77 (100).

Example 65

N-[3-({4-{ Acetyl(methyl)amino]pheny!} amino)-2-
hydroxypropyl]-S-chloro-2-thiophenecarboxamide

starting from N-(4-aminophenyl)-N-methylacetamide:
MS (ESD): m/z (%)=382 (M+H, 100); HPLC (method 4):
rt=3.31 min.

Example 66

5-Chloro-N-(2-hydroxy-3-{[4-(1H-1,2,3-triazol-1-
yl)pkenylJamino }propyl)-2-thiophenecarboxamide

starting from 4-(1H-1,2,3-triazol-1-yl)aniline (Bouchet et
al; J. Chem. Soc. Perkin Trans. 2; 1974; 449):

MS (ESI): m/z (%)=378 (M+H, 100); HPLC (method 4):
rt=3.55 min.

Example 67

tert-butyl 1-{4-[(3-{[(5-chloro-2-thienyl)carbonyl]
amino }-2-hydroxypropyl)-amino}phenyl}-L-proli-
pate

MS (ESI): m/z (%)=480 (M+H, 100); HPLC (method 4):
rt=3.40 min.

Example 68

1-{4-[(3-{[(5-Chloro-2-thienyl)carbonylJamino } -2-
hydroxypropyl)amino]phenyl}-4-piperidinecarboxa-
mide

MS (ESI): m/z (%)=437 (M+H, 100); HPLC (method 4):
rt=2.39 min.

Example 69
1-{4-[(3-{[(5-Chloro-2-thienyl)carbonyl}amino } -2-
hydroxypropyl)-amino}phenyl}-3-piperidinecar-

boxamide

MS (ESI): m/z (%)=437 (M+H, 100); HPLC (method 4):
rt=2.43 min.
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Example 70

5-Chloro-N-(2-hydroxy-3-{[4-(4-oxo0-1-piperidinyl)
phenyl]amino}propyl)-2-thiophenecarboxamide

MS (ESI): m/z (%)=408 (M+H, 100); HPLC (method 4):

rt=2.43 min.

Example 71

1-{4-[(3-{[(5-Chioro-2-thienyl)carbonyl]amino } -2-
hydroxypropyl)amino]phenyl)-L-prolinamide

MS (ESI): m/z (%)=423 (M+H, 100); HPLC (method 4):

=2.51 min.

Example 72
5-Chloro-N-{2-hydroxy-3-({4-[3-(hydroxymethyl)-

1-piperidinyl]phenyl}-amino)propyl]-2-thiophen-
ecarboxamide

MS (ESI): m/z (%)=424 (M+H, 100); HPLC (method 4):

rt=2.43 min.
"~ Example 73
5-Chloro-N-{2-hydroxy-3-({4-{2-(hydroxymethyl)-

1-piperidinyl]phenyl }-amino)propyl]-2-thiophen-
ecarboxamide

MS (ESI): m/z (%)=424 (M+H, 100); HPLC (method 4):

rt=2.49 min.
Example 74
Ethyl 1-{4-[(3-{[(5-chloro-2-thienyl)carbonyl]

amino }-2-hydroxypropyl)-amino]phenyl}-2-pip-
eridinecarboxylate

MS (ESI): m/z (%)=466 (M+H, 100); HPLC (method 4):

rt=3.02 min.
Example 75
5-Chloro-N-[2-bydroxy-3-({4-{2-(hydroxymethyl)-

1-pyrrolidinyl}pheny] }amino)-propyl]-2-thiophen-
ecarboxamide

MS (ESI): m/z (%)=410 (M+H, 100); HPLC (method 4):

r=2.48 min.
Example 76
5-Chloro-N-(2-hydroxy-3-{[4-(2-methylhexahydro-

5H-pyrrolo[3,4-d]isoxazol-5-yl)phenyl]
amino }propyl)-2-thiophenecarboxamide

MS (ESI): m/z (%)=437 (M+H, 100). HPLC (method 5):

rt=1.74 min.
Example 77
5-Chloro-N-(2-hydroxy-3-{[4-(1-pyrrolidiny1)-3-

(triffuoromethyl)phenyl]-amino } propyl)-2-thiophen-
ecarboxamide

MS (ESI): m/z (%)=448 (M+H, 100); HPLC (method 4):

=3.30 min.
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Example 78
5-Chloro-N-(2-hydroxy-3-{[4-(2-0x0-1-pyrrolidi-

nyl)-3-(trifluoromethy)phenyl]-amino} propyl)-2-
thiophenecarboxamide

MS (ESI): m/z (%)=462 (M+H, 100); HPLC (method 4):

rt=3.50 min.
Example 79
5-Chloro-N-(3-{[3~hloro-4-(3-0x0-4-morpholinyl)

phenyl}amino }-2-hydroxy-propyl)-2-thiophenecar-
boxamide

MS (ESD: m/z (%)=444 (M+H, 100); HPLC (method 4):

t=3.26 mm.
Example 80
5-Chioro-N-(2-hydroxy-3-{[4-(3-0x0-4-morpholi-

nyl)-3-(trifluoromethyl)phenyl}-amino} propyl)-2-
thiophenecarboxamide

MS (ESI): m/z (%)=478 (M+H, 100); HPLC (method 4):

rt=3.37 min.
Example 81
5-Chloro-N~(2-hydroxy-3-{{3-methyl-4-(3-0x0-4-

morpholinyl)phenyljamino}-propyl)-2-thiophenecar-
boxamide

MS (ESD): m/z (%)=424 (M+H, 100); HPLC (method 4):

rt=2.86 min.
Example 82
5-Chioro-N-(3-{[3-cyano4-(3-oxo-4-morpholinyl)

phenyljamino}-2-hydroxypropyl)-2-thiophenecar-
boxamide

MS (ESI): m/z (%)=435 (M+H, 100); HPLC (method 4):

rt=3.10 min.
Example 83

5-Chloro-N-(3-{[3~chloro-4-(1 -pyrrolidinyl )phenyl]
amino}-2-hydroxypropyl)-2-thiophenecarboxamide

MS (BSI): m/z (%)=414 (M+H, 100); HPLC (method 4):

1=2.49 min.
Example 84
5-Chloro-N-(3-{{3<hloro-4-(2-0xo-1-pyrrolidinyl)

phenyl}amino}-2-hydroxypropyl)-2-thiophenecar-
boxamide

MS (ESI): m/z (%)=428 (M+H, 100); HPLC (method 4):

rt=3.39 min.
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Example 85

5-Chloro-N-(3-{[3,5-dimethy]-4-(3-0x0-4-morpholi-
nyl)phenyl]amino)-2-hydroxypropyl)-2-thiophen-
ecarboxamide

MS (ESI): m/z (%)=438 (M+H, 100); HPLC (method 4):

rt=2.84 min.
Example 86
N-(3-{[3-(Aminocarbonyl)-4-(4-morpholinyl)phe-

nylJamino}-2-hydroxypropyl)-5-chloro-2-thiophen-
ecarboxamide '

MS (ESI): m/z (%)=439 (M+H, 100); HPLC (method 4):

=232 min.
Example 87
5-Chloro-N-(2-hydroxy-3-{[3-methoxy-4-(4-mor-

pholinyl)phenyli]amino } propyl)-2-thiophenecarboxa-
mide

MS (ESI): m/z (%)=426 (M+H, 100); HPLC (method 4):

=232 min.
Example 88

N-(3-[3-Acetyl-4-(4-morpholinyl)phenylJamino } -2-
hydroxypropyl)-5-chloro-2-thiophenecarboxamide

MS (EST): m/z (%)=438 (M+H, 100); HPLC (method 4):

t=2.46 min.
Example 89
N-(3-{[3-Amino-4-(3-0x04-morpholinyl)phenyl]

amino }-2-hydroxypropyl)-5-chloro-2-thiophenecar-
boxamide

MS (ESI): m/z (%)=425 (M+H, 100); HPLC (method 4):

1t=2.45 min.
Example 90
5-Chloro-N-(3-{[3 <hloro-4-(2-methyl-3-ox0-4-mor-

pholinyl)phenyl}amino }-2-hydroxypropyl)-2-
thiophenecarboxamide

MS (ESI): m/z (%)=458 (M+H, 100); HPLC (method 4):

t=3.44 min.
Example 91
5-Chloro-N-(3-{[3<hloro-4-(2-methyl-5-0x0-4-mor-

pholinyl)phenyl]amino)-2-hydroxypropyl)-2-
thiophenecarboxamide

MS (ESI): m/z (%)=458 (M+H, 100); HPLC (method 4):

rt=3.48 min.
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~Example 91a

5-Chloro-N-[2-hydroxy-3-(14-[(3oxo4morpholinyl)
methyl]phenyl }amino)-propyl]-2-thiophenecarboxa-
mide

starting from 4-(4-amino-benzyl)-3-morpholinone (Sur-
rey et al.; J. Amer. Chem. Soc.; 77; 1955; 633):

MS (ESI): m/z (%)=424 (M+H, 100); HPLC (method 4):
rt=2.66 min

General Method for Preparing 3-substituted S-chloro-N-[(2-
0x0-1,3-0xazolidin-5-yl)methyl]-2-thiophenecarboxamide
Derivatives Starting from Substituted N-(3-amino-2-hy-
droxypropyl)-5-chloro-2-thiophenecarboxamide ~ Deriva-
tives

R\E /jH/\g /“\@/CI

NN

At room temperature, carbodiimidazole (1.2 to 1.8 eq.) or
a similar phosgene equivalent are added to a solution of the
substituted N-(3-amino-2-hydroxypropyl)-5chloro-2-
thiophenecarboxamide derivative (1.0 eq.) in absotute THF
(about 0.1 moV/1). At room temperature or, if appropriate, at
elevated temperature (up to 70° C.), the mixture is stirred for
2 to 18 h and then concentrated under reduced pressure. The
- product can be purified by silica gel chromatography
(dichloromethane/methanol mixtures or cyclohexane/ethyl
acetate mixtures).

The following compounds were prepared in an analogous
manner:

Example 27

N-[(3-Benzyl-2-0x0-1,3-0xazolidin-5-yl)methyl]-5-
chloro-2-thiophenecarboxamide

MS (DCI, NH,): m/z (%)=372 (M+Na, 100), 351 (M+H,
45); HPLC (method 1): rt (%)=4.33 min (100).

Example 28

5-Chloro-N-{[3-(3-cyanopbenyl)-2-oxo-1,3-0xazoli-
din-5-yljmethyl}-2-thiophenecarboxamide

MS (DCI, NH,): m/z (%)=362 (M+H, 42), 145 (100);
HPLC (method 2): 1t (%)=4.13 min (100).

Example 29

5-Chloro-N-({3-{4-(cyanomethyl)phenyl}-2-ox0-1,3-
oxazolidin-5-yl}methyl)-2-thiophenecarboxamide

MS (ESD): m/z (%)=376 (M+H, 100); HPLC (method 4):
rt=4.12 min

60
Example 30

5-Chloro-N-({3-[3-(cyanomethyl)pheny!}-2-0xo-1,3-
oxazolidin-5-yl}methy!)-2-thiophenecarboxamide

MS (ESD): m/z (%)=376 (M+H, 100); HPLC (method 4):
t=4.17 min

Example 92

tert-Butyl 4-[5-({[(5-chloro-2-thienyl)carbonyl]
amino } methyl)-2-0xo-1,3-0xazolidin-3-yl Jbenzyl-
carbamate

15 starting from Example 58:
MS (ESD): m/z (%)=488 (M+Na, 23), 349 (100 HPLC
(method 1): rt (%)=4.51 (98.5).

2 Example 93

tert-Butyl 4-[5-({[(5-chloro-2-thienyl)carbonyl]

amino }methyl)-2-0xo0-1,3-0xazolidin-3-yl]phenyl-
carbamate

starting from Example 59:
MS (ESI): m/z (%)=493 (M+Na, 70), 452 (M+H, 10), 395
(100); HPLC (method 1): rt (%)=4.41 (100).

30 Example 94

tert-Butyl 2-ox0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-
1,3-oxazolidin-5-yl}methyl-carbamate

35  starting from Example 60:
MS (DCI, NH,): m/z (%)=393 (M+NH,, 100); HPLC
(method 3): rt (%)=3.97 (100).

Example 95

5-Chloro-N-({3-[3-fluoro-4-(3-0x0-4-morpholinyl)
phenyl}-2-oxo-1,3-0xazolidin-5-y1} methyl)-2-
thiophenecarboxamide

45

O~

60 260 mg (0.608 mmol) of 5-chloro-N-(3-{[3-fluoro4-(3-
oxo4-morpholinyl)phenyl}-amino}-2-hydroxypropyl)-2-
thiophenecarboxamide (from Example 61), 197 mg (1.22
mmol) of carbonylimidazole and 7 mg of dimethylaminopy-
ridine in 20 ml of dioxane are boiled under reftux for 5

65 hours. 20 ml of acetonitrile are then added, and the mixture
is stirred in a closed vessel in a microwave oven at 180° C.
for 30 minutes. The solution is concentrated using a rotary
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evaporator and chromatographed on an RP-HPLC column.
This gives 53 mg (19% of theory) of the target compound.

NMR (300 MHz, dg-DMSO): 8=3.6-3.7 (m,4H), 3.85
(dd,1H), 3.95 (m,2H), 4.2 (m,1H), 4.21 (5,2H), 4.85 (m,1H),
4.18 (s,2H), 7.19 (d,1H,thiophene), 7.35 (dd,1H), 7.45
(t1H), 7.55 (dd,1H), 7.67 (d,1H,thiophene), 8.95 (t,1H,
CONH).

Example 96

5-Chloro-N-[(2-0x0-3-phenyl-1,3-oxazolidin-5-y1)
methyl]-2-thiophenecarboxamide

starting from Example 62:

MS (ESD): m/z (%)=359 ((M+Na]*, 71), 337 ([M+H]*,
100), Cl pattern; HPLC (method 3): rt (%)=4.39 (100). ICsy:
2uM

Example 97

5-Chloro-N-({2-0x0-3-[4-(3-0x0-4-morpholinyl)
phenyl-1,3-oxazolidin-5-y1}-methyl)-2-thiophen-
ecarboxamide

starting from Example 63:

MS (ESI): m/z (%)=458 ((M+Na]", 66), 436 ([M+H]",
100), Cl pattern; HPLC (method 3): rt (%)=3.89 (100). ICs:
14 nM

Example 98

N-[(3-{4-[Acety](cyclopropyl)aminojphenyl}-2-
0x0-1,3-0xazolidin-5-yl)methyl]-5-chloro-2-
thiophenecarboxamide

starting from Example 64:

MS (ESI): m/z (%)=456 ([M+Na]*, 55), 434 ([M+H]+,
100), Cl pattern; HPLC (method 3): 1t (%)=4.05 (100). IC,:
50 oM

Example 99

N-[(3-{4-[Acetyl(methyl)amino]phenyl}-2-0x0-1,3-
oxazolidin-5-y)methyl]-5-chloro-2-thiophenecar-
boxamide

MS (ESI): m/z (%)=408 (M+H, 30), 449 (M+H+MeCN,
100); HPLC (method 4): rt=3.66 min.

Example 100

5-Chloro-N-({2-oxo0-3-[4-(1H-1,2,3-triazol-1-y])
phenyl]-1,3-oxazolidin-5-yl} -methyl)-2-thiophen-
ecarboxamide

MS (ESI): m/z (%)=404 (M+H, 45), 445 (M+H+MeCN,
100); HPLC (method 4): rt=3.77 min.

Example 101
Tert-butyl 1-{4-[S-({[(5-chloro-2thienyl)carbonyl]
amino }methyl)-2-oxo-1,3-0xazolidin-3-yl]phenyl}-

L-prolinate

MS (ESI): m/z (%)=450 (M+H-56, 25), 506 (M+H, 100);
HPLC (method 4): rt=5.13 min.
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Example 102

1-{4-[5-(([(5-Chloro-2-thienyl)carbonyl}aminom-
ethyl)-2-0x0-1,3-0xazolidin-3-yl]phenyl}-4-piperidi-
necarboxamide

MS (ESI): m/z (%)=463 (M+H, 100); HPLC (method 4):
rt=2.51 min.

Example 103

1-{4-[5-({[(5-Chloro-2-thienyl)carbonyl]
amino }methyl)-2-oxo0-1,3-oxazolidin-3-yl]phenyl}-
3-piperidinecarboxamide

MS (BSI): m/z (%)=463 (M+H, 100); HPLC (method 4):
1=2.67 min.

Example 104

5-Chloro-N-({2-0x0-3-[4-(4-0x0-1-piperidinyl)phe-
nyl]-1,3-0xazolidin-5-y1} methyl)-2-thiophenecar-
boxamide

MS (ESI): m/z (%)=434 (M+H, 40), 452 (M+H+H,0,
100), 475 (M+H+MeCN, 60); HPLC (method 4): rt=3.44
min.

Example 105

1-{4-[5-({[(5-Chloro-2-thienyl)carbonyl]
amino }methyl)-2-0x0-1,3-0xazolidin-3-yl]phenyl}-
L-prolinamide

MS (ESI): m/z (%)=449 (M+H, 100); HPLC (method 4):
t=3.54 min. -

Example 106
5-Chloro-N-[(3-{4-[3-(hydroxymethy!)-1-piperidi-

nyl]phenyl}-2-0x0-1,3-0xazolidin-5-yl)methyl]-2-
" thiophenecarboxamide

MS (ESI): m/z (%)=450 (M+H, 100); HPLC (method 5):
t=2.53 min.

Example 107
5-Chloro-N-[(3-{4-[2-(hydroxymethyl)-1-piperidi-

nyl]pbenyl}-2-0xo-1,3-0xazolidin-5-yl)methyl}-2-
thiophenecarboxamide

MS (ESD): m/z (%)=450 (M+H, 100); HPLC (method 5):
rt=2.32 min.

Example 108
Ethyl 1-{4-[5-({[(5-chloro-2-thienyl)carbonyl]
amino}methyl)-2-0x0-1,3-oxazolidin-3-yl]phenyl}-
2-piperidinecarboxylate

MS (ESI): m/z (%)=492 (M+H, 100); HPLC (method 5):
1t=4.35 min.
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Example 109
5-Chloro-N-{(3-{4-[2-(hydroxymethyl)-1-pyrrolidi-

nyl]phenyl}-2-oxo-1,3-0xazolidin-5-yl)methyl]-2-
thiophenecarboxamide

MS (BSI): m/z (%)=436 (M+H, 100); HPLC (method 4):

rt=2.98 min.
Example 110
5-Chloro-N-({2-0x0-3-[4-(1-pyrrolidinyl)-3-{trifluo-

romethyl)phenyl]-1,3-oxazolidin-5-yl} methyl)-2-
thiophenecarboxamide

MS (ESI): m/z (%)=474 (M+H, 100); HPLC (method 4):

rt=4.63 min.

Example 111

5-Chloro-N-({3-[4-(2-methylhexahydro-5H-pyrrolo
[3,4d]isoxazol-5-yl)phenyl]-2-oxo0-1,3-0xazolidin-5-
yi}methyl)-2-thiophenecarboxamide

MS (ESI): m/z (%)=463 (M+H, 100); HPLC (method 4):

rt=2.56 min.
Example 112
5-Chloro-N-({2-0x0-3-[4-(2-0x0-1-pyrrolidinyl)-3-

(triflucromethyl)phenyl]-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide

MS (ESI): m/z (%)=488 (M+H, 100); HPLC (method 4):

rt=3.64 min.
Example 113
5-Chloro-N-({3-[3-chloro4-(3-oxo-4-morpholinyl)

phenyl]-2-oxo-1,3-0xazolidin-5-yl }methyl)-2-
thiophenecarboxamide

MS (ESI): m/z (%)=470 (M+H, 100); HPLC (method 4):

rt=3.41 min.
Example 114
5-Chloro-N-({2-0x0-3-[4-(3-0x0-4-morpholiny1)-3-

(triffuoromethyl)phenyl]}-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide

MS (ESI): m/z (%)=504 (M+H, 100); HPLC (method 4):

rt=3.55 min
Example 115
5-Chloro-N-({3-[3-methyl-4-(3-0x0-4-morpholinyl)

phenyl]-2-oxo-1,3-oxazolidin-5-yl }methyl)-2-
thiophenecarboxamide

MS (ESD): m/z (%)=450 (M+H, 100); HPLC (method 4):

rt=3.23 min.
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Example 116

5-Chloro-N-({3-[3-cyano-4-(3-0x0-4-morpholinyl)
phenyl}-2-oxo-1,3-oxazolidin- 5-yl}methyl)-2-
thiophenecarboxamide

MS (ESD): m/z (%)=461 (M+H 100); HPLC (method 4):

rt=3.27 min.

Example 117

5-Chloro-N-({3-[3-ch]orc;-4-(l -pyrrolidinyl)phenyl}-
2-0x0-1,3-oxazolidin-5-yl}methyl)-2-thiophenecar-
boxamide

MS (ESI): m/z (%)=440 (M+H, 100); HPLC (method 4):

t=3.72 min.
Example 118
5-Chloro-N-({3-[3-chloro-4-(2-oxo- 1-pyrrolidinyl)

phenyl}-2-ox0-1,3-0xazolidin-5-y] }methyl)-2-
thiophenecarboxamide

MS (ESI): m/z (%)=454 (M+H, 100); HPLC (method 4):

rt=3.49 min.
Example 119
5-Chloro-N-({3-[3,5dimethyl-4-(3-ox0-4-morpholi-

nyl)phenyl]-2-oxo-1,3-0xazolidin-5-yl} methyl)-2-
thiophenecarboxamide

MS (ESD: m/z (%)=464 (M+H, 100); HPLC (method 4):

nt=3.39 min.
Example 120
N-({3-[3-(Aminocarbonyl)-4-(4-morpholinyl)phe-

nyl}-2-0x0-1,3-oxazolidin-5-yl }methyl)-5-chloro-2-
thiophenecarboxamide

MS (ESI): m/z (%)=465 (M+H, 100); HPLC (method 4):

rt=3.07 min.
Example 121
5-Chloro-N-({3-[3-methoxy-4-(4-morpholinyl)phe-

nyl]-2-oxo0-1,3-0xazolidin-5-y1 }methyl)-2-thiophen-
ecarboxamide

MS (ESI): m/z (%)=452 (M+H, 100); HPLC (method 4):

t=2.86 min.
Example 122
N-({3-[3-Acetyl-4-(4-morpholinyl)pheny}]-2-oxo-1,

3-oxazolidin-5-y1}methyl)-5-chloro-2-thiophenecar-
boxamide

MS (EST): m/z (%)=464 (M+H, 100); HPLC (method 4):

rt=3.52 min.
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Example 123 ' Example 125
N-({3-[3-Amino-4-(3-oxo4-morpholinyl)phenyl]-2- 5-Chloro-N-({3-[3~chloro-4-(2-methyl-5-0x0-4-mor-
oxo-1,3-oxazolidin-5-yl}-methyl)-5-chloro-2- pholinyl)phenyl}-2-oxo-1,3-oxazolidin-5-

thiophenecarboxamide 5 yl}methyl)-2-thiophenecarboxamide

MS (EST): m/z (%)=484 (M+H, 100); HPLC (method 4):
MS (ESD): m/z (%)=451 (M+H, 100); HPLC (method 6): rt=3.63 min.

rt=3.16 min. " Example 125a
Example 124 5-Chloro-N-[(2-ox0-3-{4-[(3-0x0-4-morpholinyl)
methyl]phenyl}-1,3-0xazolidin-5-y)methyl]-2-
5-Chloro-N-({3-[3-chloro-4-(2-methyl-3-0x0-4-mor- thiophenecarboxamide
pholinyl)phenyl]-2-0x0-1,3-oxazolidin-5- 15

MS (ESI): m/z (%)=450 (M+H, 100); HPLC (method 4):
=325 min.

Via epoxide opening with an amine and subsequent

MS (ESI): m/z (%)=484 (M+H, 100); HPLC (method 4): cyclization to give the corresponding oxazolidinone, it was
rt=3.59 min. also possible to prepare the following compounds:

yl} methyl)-2-thiophenecarboxamide

Example No. Structure M.p. [°C] ICso [(1M]

126 0.013

\})‘\

127 159 0.0007

QO o8 YEH
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-continued
Example No. Stucture Mp. [PC]  ICso [1tM]
1302
131 o 195 0.85
132 : o 206 0.12
o N
7 l
F
133 o 217 0.062
(o}
O
A YO\
134 207 0.48
from 1-(4-amino-phenyl)-piperidin-3-ol (Tong, L. K. J. et al,; J. Amer.
Chem. Soc. 1960; 82, 1988).
135 %/ 202 1.1
[0}
0,
oo S
N o]
NS
N
N N
Cl

0474



US 7,157,456 B2

69 70
-continued
Example Nao. Structure ‘ Mp. [° C] ICso (1M]
136 (o] 239 1.2
F X
0
N v 4N
: S Cl
F o]
FIF
O O
137 o 219 0.044
F %
(0]
N N\/k/
N
e 4\
S Cl
(o]
F
FIF
(o) (o]
138 0 95 0.42
o] >\
“\_\ 0
A
N N /N
S Cl
0
139 217 1.7

S Cl
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Examples 14 to 16 below are working examples for the
optional oxidation step.

Example 14

5-Chloro-N-({(5S)-3-[3-fluoro-4-(1-oxo-1[lambda]®,
4-thiazinan-4-yl)phenyl]-2-oxo-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide

/_\OQ}N

At 0° C., 5-chloro-N-({(58)-3-{3-fluoro4-(1,4-thiazinan4-
yl)phenyl]-2-oxo-1,3-0xazolidin-5-yl} methyl)-2-thiophen-
ecarboxamide (0.1 g, 0.22 mmol) from Example 3 in metha-
nol (0.77 ml) is added to a solution of sodium periodate
(0.05 g, 0.23 mmol) in water (0.54 ml), and the mixture is
stirred at 0° C. for 3 h. 1 ml of DMF is then added, and the
mixture is stirred at RT for 8 h. After addition of a further 50
mg of sodium periodate, the mixture is once more stirred at
RT overnight. The mixture is then admixed with 50 ml of
water, and the insoluble product is filtered off with suction.
Washing with water and drying gives 60 mg (58% of theory)
of crystals.

M.p.: 257° C.; R, (silica gel, toluene/ethyl acetate 1: 1)
=0.54 (starting matenal=0 46); IC,, value=1.1 puM; MS

(DCT) 489 (M+NEH,), ClI pattern.
Example 15

Preparation of 5-chloro-N-({(5S)-3-[4-(1,1-dioxo-1

[lambda]® 4-thiazinan-4-yl)-3-flucrophenyl]-2-oxo-

1,3-oxazolidin-5-y1} methyl)-2-thiophenecarboxam-
ide

5-Chloro-N-({(58)-3-{3-fluoro4-(1,4-thiazinan4-yl)phe-
nyl}-2-oxo0-1,3-0xazolidin-5-yl ~ }methyl)-2-thiophenecar-
boxamide from Example 3 (0.1 g, 0.22 mmol) in 3.32 ml of
- amixture of 1 part of water and 3 parts of acetone is admixed
with 80 mg (0.66 mmol) of N-methylmorpholine N-oxide
(NMO) and 0.1 m] of a2 2.5% strength solution of osmium
tetroxide in 2-methyl-2-propanol. The mixture is stirred at
room temperature overnight, and another 40 mg of NMO are
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added. The mixture is stirred for a further night and then
poured into 50 m! of water and extracted three times with

- ethyl acetate. The organic phase gives, after drying and
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concentrating, 23 mg and the aqueous phase, after removal
of the insoluble solid by filtration with suction, 19 mg (in
total 39% of theory) of the target compound.

M.p.: 238° C.; R, (toluene/ethyl acetate 1:1)=0.14 (start-
ing material=0.46); 1C,, value=210 nM; MS (DCI): 505
(M+NH,)), Cl pattern.

Example 16

5-Chloro-N-{[(5S)-3-(3-fluoro-4-morpholinophe-
nyl)-2-0x0-1,3-oxazolidin-5-yl]methy!}-2-thiophen-
ecarboxamide N-oxide

is obtained by treating S-chloro-N-{[(5S)-3-(3-fluoro4-
morpholinophenyl)-2-oxo-1,3-0xazolidin-5-yl)methy1}-2-
thiophenecarboxamide from Example 1 with the magnesium
salt of monoperoxyphthalic acid. MS (ESI): 456 (M+H,
21%, Cl pattern), 439 (100%). .

The Examples 31 to 35 and 140 to 147 below refer to the
optional amidination step.

General Method for Preparing Amidines and Amidine
Derivatives Starting from Cyanomethylphenyl-substituted
5-chloro-N-[(2-0x0-1,3-0xazolidin-5-yl)methyl]-2-
thiophenecarboxamide Derivatives

The cyanomethylphenyl-substituted 5-chloro-N-[(2-oxo-
1,3-oxazolidin-5-yl)methyl]-2-thiophenecarboxamide
derivative. in question (1.0 eq.) is, together with triethy-
° lamine (8.0 eq.), stirred at RT in a saturated solution of
hydrogen sulphide in pyridine (about 0.05-0.1 mol/l) for one
to two days. The reaction mixture is diluted with ethyl
acetate (EtOAc) and washed with 2 N hydrochloric acid.
The organic phase is dried with MgSO,, filtered and con-
centrated under reduced pressure.

The crude product is dissolved in acetone (0.01-0.1 mol/1)
and admixed with methyl iodide (40 eq.). The reaction
mixture is stirred at room temperature (RT) for 2 to 5 h and
then concentrated under reduced pressure.

The residue is dissolved in methanol (0.01-0.1 mol/1) and,
to prepare the unsubstituted amidines, admixed with ammo-
nium acetate (3 eq.) and ammonium chloride (2 eq.). To
prepare the substituted amidine derivatives, primary or sec-
ondary amines (1.5 eq.) and acetic acid (2 eq.) are added to
the methanolic solution. After 5-30 h, the solvent is
removed under reduced pressure and the residue is purified
by chromatography over an RP8 silica gel column (water/
acetonitrile 9/1-1/140.1% trifluoroacetic acid).

The following compounds were prepared in an analogous
manner: ’

Example 31
N-({3-[4-(2-Amino-2-iminoethyl)phenyl]-2-ox0-1,3-
oxazolidin-5-y1}methyl)-5-chioro-2-thiophenecar-

boxamide

MS (ESD): m/z (%)=393 (M+H, 100); HPLC (method 4):
1t=2.63 min
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Example 32
5-Chloro-N~({3-[3-(4,5dihydro- 1H-imidazol-2-ylm-

ethyl)phenyl]-2-oxo0-1,3-0xazolidin-5-yl} methyl)-2-
thiophenecarboxamide

MS (ESD): m/z (%)=419 (M+H, 100); HPLC (method 4):

rt=2.61 min
Example 33
5-Chloro-N-[(3-{3-[2-imino-2-(4-morpholinyl)ethyl]

phenyl}-2-0x0-1,3-oxazolidin-5-y)methy1]-2-
thiophenecarboxamide

MS (ESI): m/z (%)=463 (M+H, 100); HPLC (method 4):

rt=2.70 min
Example 34
' 5-Chloro-N-{(3-{3-[2-imino-2-(1 -pyrrolidinyl)ethyl]

phenyl}-2-ox0-1,3-0xazolidin-5-y)methyl}-2-
thiophenecarboxamide

MS (ESI): m/z (%)=447 (M+H, 100); HPLC (method 4):

rt=2.82 min
Example 35
N-({3-[3-(2-Amino-2-iminoethyl)phenyl]-2-ox0-1,3-

oxazolidin-5-y1}methyl)-5-chloro-2-thiopbenecar-
boxamide

MS (ESD): vz (%)=393 (M+H, 100); HPLC (method 4):

rt=2.60 min
Example 140
5-Chloro-N-({3-4-(4,5-dihydro-1H-imidazol-2-

ylmethyl)phenyl]-2-oxo0-1,3-oxazolidin-5-
yl}methy!)-2-thiophenecarboxamide

MS (ESI): m/z (%)=419 (M+H, 100); HPLC (method 4):

rt=2.65 min -
Example 141
5-Chloro-N-[(3-{4-[2-imino-2-(4-morpholinyl)ethy]]

phenyl}-2-ox0-1,3-0xazolidin-5-yl)methyl]-2-
thiophenecarboxamide

MS (ESD): m/z (%)=463 (M+H, 100); HPLC (method 4):

rt=2.65 min
Example 142
5-Chloro-N-{(3-{4-[2-imino-2-(1-piperidinyl)ethyl]

phenyl}-2-ox0-1,3-0xazolidin-5-yl)methyl]-2-
thiophenecarboxamide

MS (ESD): m/z (%)=461 (M+H, 100); HPLC (method 4):

rt=2.83 min
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Example 143

5-Chloro-N-{(3-{4-[2-imino-2-(1-pyrrolidinyl)ethyl]
phenyl}-2-oxo-1,3-oxazolidin-5-yl)methyl]-2-
thiopbenecarboxamide

MS (ESD): m/z (%)=447 (M+H, 100); HPLC (method 4):
t=2.76 min

Example 144

5-Chloro-N-[(3-{4-[2-(cyclopentylamino)-2-imino-
ethyl]phenyl1}-2-oxo0-1,3-oxazolidin-5-yl)methyl]-2-
thiophenecarboxamide

MS (ESD): m/z (%)=461 (M+H, 100); HPLC (method 4):

rt=2.89 min -
Example 145

5-Chloro-N-{[3-(4-{2-imino-2-[(2,2,2-trifluoroethyl)
aminoethyl}phenyl)-2-oxo-1,3-oxazolidin-5-y1]
methyl}-2-thiophenecarboxamide

MS (ESD): m/z (%)=475 (M+H, 100); HPLC (method 4):
rt=2.79 min .

Example 146

N-({3-[4-(2-Anilino-2-iminoethyl)phenyl}-2-oxo-1,
3-oxazolidin-5-yl} methyl)-5-chloro-2-thiophenecar-
boxamide

MS (ESI): m/z (%)=469 (M+H, 100); HPLC (method 4):
t=2.83 min

Example 147

5-Chloro-N-[(3-{4-{2-imino-2-(2-pyridinylamino)
ethyl]phenyl}-2-ox0-1,3-0xazolidin-5-yl)methyl]-2-
thiophenecarboxamide

MS (ESI): m/z (%)=470 (M+H, 100); HPLC (method 4):
t=2.84 min

Examples 148 to 151 below refer to the removal of BOC
amino protective groups:

General Method for Removing Boc Protective Groups (tert-
butyloxycarbonyl)

o
Jk J< — R—NH
R—N 0
H

Aqueous trifluoroacetic acid (TFA, about 90%) is added
dropwise to an ice-cooled solution of a tert-butyloxycarbo-
nyl-(Boc) protected compound in chloroform or dichlo-
romethane (about 0.1 to 0.3 mol/l). After about 15 min,
ice-cooling is removed and the mixture is stirred at room
temperature for approximately 2-3 h, and the solution is
then concentrated and dried under high vacuum. The residue
is taken up in dichloromethane or dichloromethane/metha-
nol and washed with saturated sodium bicarbonate or 1N
sodium hydroxide solution. The organic phase is washed
with saturated sodium chloride solution, dried over a little
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magresium sulphate and concentrated. If appropriate, puri-
fication is carried out by crystallization from ether or ether/
dichloromethane mixtures.
The following compounds were prepared in an analogous
manner from the corresponding Boc-protected precursors:

Example 148

N-({3-[4-(Aminomethy})phenyl]-2-oxo1,3-0xazoli-
din-5-y1l}methy!)-5-chloro-2-thiophene-carboxamide

starting from Example 92:
MS (ESD): oz (%)=349 (M-NH,, 25), 305 (100); HPLC
(method 1): rt (%)=3.68 (98). I1C;5,: 2.2 uM

Example 149

N-{[3-(4-Aminophenyl)-2-0x0-1,3-0xazolidin-5-y1]
methyl}-5-chloro-2-thiophenecarboxamide

starting from Example 93:

MS (ESI): m/z (%)=352 (M+H, 25); HPLC (method 1): rt
(%)=3.50 (100). IC,: 2 pM

An altérnative enantiomerically pure synthesis of this

compound is shown in the scheme below (cf. also Delalande
S. A, DE 2836305,1979; Chem. Abstr. 90, 186926):

oi '
4 / \"/
o}
1.) phthalimide,
DEAD/PPh;

0,
o 2) NHzNHz‘Hzo
\ XO . in ethanol
//N+ N\/k/OH 3.) 5-chloro-2-
[e) . thiophenecarboxylic
acid, EDC/HOBT
0,
hY >\0 C
Zu/HCI
N* N f \—
Vi - i
O S Cl
[e]
0,
P~
= N\J\/§
(o]

Example 150

1. BuLi

2. R-glycidyl
butyrate

———————

3. NH,CVH,;0

/

S Cl

5-Chloro-N-({3-[4-(glycylamino)phenyl]-2-0x0-1,3-
oxazolidin-5-y1}methyl)-2-thiophenecarboxamide

starting from Example 152:
MS (ES-pos): m/z (%)=408 (100); HPLC (method 3): rt
(%)=3.56 (97). ICsy: 2 uM
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Example 151

5-(Aminomethyl)-3-[4-(2-0x0-1-pyrrolidinyl)phe-
nyl-1,3-oxazolidin-2-one

starting from Example 60:

MS (ESI): m/z (%)=276 (M+H, 100); HPLC (method 3):
rt (%)=2.99 (100). ICso: 2 yM

The Examples 152 to 166 below refer to the amino group
derivatization of aniline- or benzylamine-substituted oxazo-
lidinones using various reagents: -

Example 152

5-Chloro-N-({3-[4-(N-tert-butyloxycarbonyl-glycy-
lamino)phenyl}-2-oxo-1,3-0xazolidin-5-yl }methyl)-
2-thiophenecarboxamide

. OT\())_\ O
? /&oj\g/\nj%‘@/ HA?;S\

30 At0°C, 754 mg (2.1 mmol) of N-{[3-(4-aminophenyl)-
2-0x0-1,3-0xazolidin-5-yl]methyl}-5chloro-2-thiophen-
ecarboxamide (from Example 149) are added to a solution of
751 mg (4.3 mmol) of Boc-glycine, 870 mg (6.4 mmol) of
HOBT (1-hydroxy-1H-benzotriazolexH,0), 1790 mg (4.7

35 mmol) of HBTU [O-(benzotriazol-1-y1)-N,N,N',N'-tetram-
ethyluronium hexafiuorophosphate] and 1.41 ml (12.9
mmol) of N-methylmorpholice in 15 ml of DM/CH,CI,
(1:1). The mixture is stirred at room temperature overnight
and then diluted with water. The precipitated solid is filtered

40 off and dried. Yield: 894 mg (79.7% of theory);

MS (DCI, NH;): m/z (%)=526 (M+NH,, 100); HPLC
(method 3): 1t (%)=4.17 (97).

Example 153

N-{(3-{4-[(Acetylamino)methyl]phenyl}-2-oxo-1,3-
oxazolidin-5-yl)methyl]-5-chloro-2-thiophenecar-
boxamide
50

0,

>
Y eacs

60

Mo

At 0° C., a mixture of 30 mg (0.082 mmol) of N-({3-[4-
(aminomethyl)phenyl]-2-0xo-1,3-0xazolidin-5-yl } methyl)-

S-chloro-2-thiophene-carboxamide (from Example 148) in -

65 1.5 ml of absolute THF and 1.0 ml of absolute dichlo-
romethane, and 0.02 ml of absolute pyridine is mixed with
acetic anhydride (0.015 ml, 0.164 mmol). The mixture is
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stirred at room temperature overnight. Addition of ether and
crystallization affords the product. Yield: 30 mg (87% of
theory),

MS (ESI): m/z (%)=408 (M+H, 18)," 305 (85); HPLC .

(method 1): rt (%)=3.78 (97). IC;y 0.6 pM
Example 154

N-{[3-(4-{[(Aminocarbonyl}amino]methy!}phenyl)-
2-0x0-1,3-o0xazolidin-5-y1]-methyl}-5-chloro-2-
thiophenecarboxamide :

0,

O o
N & | )
\([)]/ o}

At room temperature, 0.19 mi (0.82 mmol) of trimethyl-
silylisocyanate are added dropwise to a mixture of 30 mg
(0.082 mmol) of N-({3-{4-(aminomethyl)phenyl]-2-oxo-1,
3-oxazolidin-5-yl }methyl)-5-chloro-2-thiophene-carboxa-
mide (from Example 148) in 1.0 ml of dichloromethane. The
mixture is stirred overnight and, after addition of ether, the
product is then obtained by filtration. Yield: 21.1 mg (52%
of theory),

MS (ESI): m/z (%)=409 (M+H, 5), 305 (72); HPLC
(method 1): rt (%)=3.67 (83). ICs4: 1.3 uM

General Method for Acylating N-{[3-(4-aminophenyl)-2-
oxo-1,3-oxazolidin-5-ylJmethyl}-5-chioro-2-thiophenecar-
boxamide with Carbony!l Chlorides:

[:::T’*\/j\v/ﬁ I':‘ o
\"/—>

/@/vk/ﬁ )

Unpder argon, an approximately 0.1 molar solution of
N-{[3-(4-aminophenyl)-2-oxo-1,3-0xazolidin-5-ylJme-
thyl}-5-chloro-2-thiophenecarboxamide (from Example
149) (1.0 eq.) in absolute dichloromethane/pyridine (19:1) is
added dropwise to the appropriate acid chloride (2.5 eq.).
The mixture is stired overnight and then admixed with
about 5 eq. of PS trisamine (Argonaut Technologies) and 2
ml of absolute dichloromethane. The mixture is stirred

78
gently for 1 h and then filtered off, and the filtrate is
concentrated. If appropriate, the products are purified by
preparative RP-HPLC.
The following compounds were prepared in an analogous

5 manner:
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Example 155

N-({3-[4-(Acetylamino)phenyl}-2-0x0-1,3-oxazoli-
din-5-yl}methyl)-5-chloro-2-thiophene-carboxamide

LC-MS: m/z (%)=394 (M+H, 100); LC-MS (method 6):
It (%)=3.25 (100) IC: 1.2 pM

Example 156

5-Chloro-N-[(2-0x0-3-{4-{(2-thienylcarbonyI)
amino]phenyl}-1,3-0xazolidin-5-yl)methyl}-2-
thiophenecarboxamide

LC-MS: m/z (%)=462 (M+H, 100); LC-MS (method 6):
t (%)=3.87 (100). IC5y: 1.3 pM

Example 157

5-Chloro-N-[(3-{4-[(methoxyacetyl)aminojphenyl }-
2-0%0-1,3-0xazolidin-5-yl)-methyl}-2-thiophenecar-
boxamide

LC-MS: m/z (%)=424 (M+H, 100); LC-MS (method 6):
1t (%)=3.39 (100). IC;,: 0.73 uM

Example 158

N-{4-[5-({[(5-Chloro-2-thienyl)carbonyl]
amino}methyl)-2-0x0-1,3-0xazolidin-3-yl]phenyl}-
3,5-dimethyl-4-isoxazolecarboxamide

LC-MS: m/z (%)=475 (M+H, 100). IC;,: 0.46 uM
Example 159

5-Chloro-N-{[3-(4-{[(3-chloropropyl)sulphonyl]
amino}phenyl)-2-oxo-1,3-oxazolidin-5-ylJmethyl}-
2-thiophenecarboxamide

0

I\Cl

Ve “d S
s

An jceooled solution of 264 mg (0.15 mmol) of
3chioro-1-propanesulphonyl chloride and 0.03 mi (0.2
mmol) of triethylamine in 3.5 ml of absolute dichlo-
romethane is admixed with 35 mg (0.1 mmol) of N-{[3-(4-
aminophenyl)-2-oxo-1,3-0xazolidin-5-yl]-methyl }-5-
chloro-2-thiophene-carboxamide (from Example 149). After
30 min, ice-cooling is removed and the mixture is stirred at
room temperature overnight, and 150 mg (about 5.5 eq.) of
PS-trisamine (Argonaut Technologjes) and 0.5 ml of dichlo-

|
|
\
|
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romethane are then added. The suspension is stirred gently
for 2 h and filtered (the resin is washed with dichlo-
romethane/methanol), and the filtrate is concentrated. The
product is purified by preparative RP-HPLC. Yield: 19.6 mg
(40% of theory),

LC-MS: m/z (%)=492 (M+H, 100); LC-MS (method 5):
rt (%)=3.82 (91). ICso: 1.7 uM

Example 160

5-Chloro-N-({3-[4-(1,1 -dioxido-2-isothiazolidinyl)
phenyl}-2-ox0-1,3-0xazolidin-5-y1} methyt)-2-
thiophenecarboxamide

[ ﬁ\):é@‘&

Cl S

A mixture of 13.5 mg (0.027 mmol) of 5-chloro-N-{[3-
(4-{[(3-chloropropyl)sulphonyljamino }phenyl)-2-oxo-1,3-
- oxazolidin-5-yl]methyl}-2-thiopbene-carboxamide  (from
Example 159) and 7.6 mg (0.055 mmol) of potassium
carbonate in 0.2 ml of DMF is heated at 100° C. for 2 h.
After cooling, the mixture is diluted with dichloromethane
and washed with water. The organic phase is dried and
concentrated. The residue is purified by preparative thin-
layer chromatography (silica gel, dichloromethare/metha-
nol, 95:5). Yield: 1.8 mg (14.4% of theory),

MS (ESI): m/z (%)=456 (M+H, 15), 412 (100); LC-MS

(method 4): rt (%)=3.81 (90). ICs,: 0.14 uM
Example 161

5-Chloro-N-[((5S)-3-{4(5-chloropentanoyl)amino]
phenyl}-2-oxo-1,3-0xazolidin-5-yl)methyl}-2-
thiophepecarboxamide

(o)

0.5 g (1.29 mmol) of N-{[(58)-3-(4-aminophenyl)-2-oxo-
1,3-oxazolidin-5-yl]methy1}-5-chloro-2-thiophenecarboxa-
mide (from Example 149) is dissolved in 27 ml of tetrahy-
drofuran and admixed with 0.2 g (1.29 mmol) of
5-chlorovaleryl chloride and 0.395 ml (2.83 mmol) of tri-
ethylamine. The mixture is concentrated under reduced
pressure and chromatographed over silica gel using a tolu-
ene/ethyl acetate=1:1->ethyl acetate gradient. This gives
315 mg (52% of theory) of a solid.

Mp.: 211° C.

80
Example 162

5-Chloro-N-({(5S)-2-0x0-3-[4-(2-0x0-1-piperidiny])

phenyl]-1,3-oxazolidin-5-yl}-methy})-2-thiophen-
5 ecarboxamide

270 eV,

S Cl -

15

Under inert conditions, 5 ml of DMSO are admixed with
30 mg of NaH (60% in paraffin oil), and the mixture is
heated at 75° C. for 30 min, until the evolution of gas has
ceased. A solution of 290 mg (0.617 mmol) of 5-chloro-N-

20 [((58)-3-{4-[(5~chloropentanoyl)amino]phenyl }-2-ox0-1,3-
oxazolidin-5-yl)methyl]-2-thiophene-carboxamide  (from
Example 161) in 5 ml of methylene chloride is then added
dropwise, and the mixture is stirred at room temperature
overnight. The reaction is terminated and the mixture is

25 poured into 100 ml of water and extracted with ethyl acetate.
The evaporated organic phase is chromatographed on an
RP-8 column and the product is eluted with acetonitrile/
water. This gives 20 mg (7.5% of theory) of the target
compound.

30 M.p. 205° C; NMR (300 MHz, dg-DMSO): 8=1.85
(m,4H), 2.35 (m,2H), 3.58 (m,4H), 3.85 (m,1H), 4.2 (t,1H),
4.82 (m,1H), 7.18 (d,1H,thiophene), 7.26 (d,2H), 7.5 (d,2H),
2.68 (d,1H,thiophene), 9.0 (t,1H,CONH). IC,,: 2.8 nM

35 Example 163

5-Chloro-N-[((5S)-3-{4-[(3-bromopropionyl)amino]

phenyl}-2-ox0-1,3-0xazolidin-5-yl)methyl}-2-
thiophenecarboxamide

O .
>\o
45 -~ § N,
XK 0
S Cl
Br [0} fo)
50 is obtained in an analogous manner from Example 149.
Example 164
5-Chloro-N-({(55)-2-0x0-3-[4-(2-0x0-1 -azetidinyl)

55 phenyl]-1,3-oxazolidin-5-yl}-methyl)-2-thiophen-
ecarboxamide

QEO&\J [ )

60

Cl
65 §
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is obtained in an analogous manper by cyclization of the
open-chain bromopropionyl compound from Example 163
using NaH/DMSO.

MS (ESI): m/z (%)=406 ([M+H]", 100), Cl pattern. ICs,:
5

380 pM

Example 165

tert-Butyl 4-{4-[5-({[(5-chloro-2-thienyl)carbonyl]
amino }methyl)-2-oxo-1,30xazolidin-3-yl]phenyl}-3,
5-dioxo-1-piperazinecarboxylate

HL joi VUY&
>r°1f °

Ovuf& \Q

HC
HC

M\é‘@évﬁ M\

OO 8

s )
“\;LH >7N\>:OK/§ [\

82

A solution of 199 mg (0.85 mmol) of Boc-iminodiacetic
acid, 300 mg (2.2 mmol) of HOBT, 0.66 ml (6 mmol) of
N-methylmorpholine and 647 mg (1.7 mmol) of HBTU is
admixed with 300 mg (0.85 mmol) of N-{[3-(4-aminophe-
nyl)-2-oxo-1,3-0xazolidin-5-yl]-methyl }-5-chloro-2-
thiophene-carboxamide in 6 ml of a mixture of DMF and
dichloromethane (1:1). The mixture is stirred overnight,
diluted with dichloromethane and then washed with water,
saturated ammonium chloride solution, saturated sodium
bicarbonate solution, water and saturated sodium chloride
solution. The organic phase is dried over magnesium sul-
phate and concentrated. The crude product is purified by
silica gel chromatography (dichloromethane/methanol

15 98:2). Yield: 134 mg (29% of theory);

MS (ESI): m/z (%)=571 (M+Na, 82), 493 (100); HPLC
(method 3): 1t (%)=4.39 (90). IC,: 2 uM

Example 166

N-[((5S)-3-{4-[(3R)-3-Amino-2-0xo0-1 pyrrolidinyl]
phenyl }-2-0x0-1,3-oxazolidin-5-yl)methyl}-5-
chloro-2-thiophenecarboxamide triffuoroacetate

HOBT
EDC DIEA

Me;Si, K,CO3
——————

S Cl

S Cl

Cl
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N2-(tert-Butoxycarbonyl)-N1-{4-[(5S)-5-({[(5-
chloro-2-thienyl)carbonyl]aminc } methyt)-2-0xo-1,3-
oxazolidin-3-ylJphenyl }-D-methionineamide

429 mg (1.72 mmol) of N-BOC-D-methionine, 605 mg
(1.72 mmol) of N-{[(5S)-3-(4-aminophenyl)-2-ox0-1,3-0x-
azolidin-5-yljmethyl }-5-chloro-2-thiophenecarboxamide,
and 527 mg (3.44 mmol) of HOBT hydrate are dissolved in
35 ml of DMF and admixed with 660 mg (3.441 mmol) of
EDCI hydrochloride and then dropwise with 689 mg (5.334
mmol) of N-ethyl-diisopropylamine. The mixture is stirred
at room temperature for two days. The resulting suspension
is filtered off with suction and the residue is washed with
DMF. The combined filtrates are admixed with a little silica
gel, concentrated under reduced pressure and chromato-
graphed over silica gel using a toluene->T10EA7 gradient.
This gives 170 mg (17% of theory) of the target compound
of melting point 183° C.

R, (SiO,, toluene/ethyl acetate=1:1):0.2. 'H-NMR (300
MHz, d,-DMSO): 6=1.4 (5,1H,BOC), 1.88-1.95 (m,2H),
208 (s,3H,SMe), 2.4-2.5 (m,2H, partially obscurbed by
DMSO), 3.6 (m,2H), 3.8 (m,1H), 4.15 (m,2H), 4.8 (m,1H),
7.2 (1H, thiophene), 7.42 (d, part of an AB system, 2H), 7.6
(d, part of an AB system, 2H), 7.7 (d, 1H, thiophene), 8.95
(t,1H, CH,NHCO), 9.93 (bs, 1H,NH).

tert-Butyl (3R)-1-{4-[(55)-5-({[(5-chloro-2-thienyl)
carbonyl]amino }methyl)-2-oxo-1,3-0xazolidin-3-yl]
phenyl}-2-oxo0-3-pyrrolidinylcarbamate

170 mg (0.292 mmol) of N2-(tert-butoxycarbonyl)-N1-
(4-[(5S)-5-({[(5-chloro-2-thienyl)carbonyl}amino }methyl)-
2-0x0-1,3-0xazolidin-3-yl]phenyl}-D-methionine-amide
are dissolved in 2 ml of DMSO and admixed with 178.5 mg
(0.875 mmol) of trimethylsulphonium iodide and 60.4 mg
(0.437 mmol) of potassium carbonate, and the mixture is
stirred at 80° C. for 3.5 hours. The mixture is then concen-
trated under high vacuum and the residue is washed with
ethanol. 99 mg of the target compound remain.

'H-NMR (300 MHz, d;-DMSO): 8=1.4 (s5,1H,BOC),
1.88-2.05 (m,1; H), 2324 (m,1H), 3.7-3.8 (m,3H),
38-3.9 (m,lH), 4.1425 (m,1H), 4.25-4.45 (m,1H),
4.75-4.95 (m,1H), 7.15 (1H, thiophene), 7.25 (d,1H), 7.52
(d, part of an AB system, 2H), 7.65 (d, part of an AB system,
" 2H), 7.65 (d, 1H, thiophene), 9.0 (broad s,1H).

N[((5S)-3-{4-[(3R)-3-Amino-2-0xo0-1-pyrrolidinyl]
phenyl}-2-oxo0-1,3-0xazolidin-5-yl)methyl]-5-
chloro-2-thiophenecarboxamide trifluoroacetate

97 mg (0.181 mmol) of tert-butyl (3R)-1-{4-[(5S)-5-({
[(5-chloro-2-thienyl)carbonyl}amino } methyl)-2-0x0-1,3-
oxazolidin-3-yl]phenyl  }-2-o0x0-3-pyrrolidinylcarbamate
are suspended in 4 m! of methylene chloride, 1.5 ml of
triffuoroacetic acid are added and the mixture is stirred at
room temperature for 1 hour. The mixture is then concen-
trated under reduced pressure and the residue is purified on
an RP-HPLC (acetonitrile/water/0.1% TFA gradient).
Evaporation of the appropriate fraction gives 29 mg (37% of
theory) of the target compound of melting point 241° C.
(decomp.).

R, (SiO,,EtOH/TEA=17:1) 0.19. 'H-NMR (300 MHz,
d-DMSO): §=1.92-2.2 (m,1H), 2.4-2.55 (m,1H, partially
obscured by DMSO peak), 3.55-3.65 (m,2H), 3.75-3.95
(m3H), 41-43 (m2H), 47549 (m,1H), 7.2 (IH,
thiophene), 7.58 (d, part of an AB system, 2H), 7.7 (d, part
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of an AB system, 2H), 7.68 (d, 1H, thiophene), 8.4 (broad
s,3H, NH3), 8.9 (1,1H,NHCO). ‘
The Examples 167 to 170 below refer to the introduction
of sulphonamide groups in phenyl-substituted oxazolidino-
nes:

General Method for Preparing Substituted Sulphonamides
Starting from 5-chloro-N-[(2-0x0-3-phenyl-1, 3—oxazo11dm-
5-yl)methyl]}-2-thiophenecarboxamide

Under argon and at 5° C., 5-chloro-N-[(2-0x0-3-phenyl-
1,3-oxazolidin-5-yl)methyl]-2-thiophenecarboxamide (from
Example 96) s .added to chlorosulphonic acid (12 eq.). The
reaction mixture.is stirred at room temperature for 2 h and
then poured 'into ice-water. The resulting precipitate is
filtered off, washed with water and dried.

Under argon and at room temperature, the precipitate is
then dissolved in tetrahydrofuran (0.1 moV/1) and admixed
with the appropriate amine (3 eq.), triethylamine (1.1 eq.)
and dimethylaminopyridine (0.1 eq.). The reaction mixture
is stirred for 1-2 h and then concentrated under reduced
pressure. The desired product is purified by flash chroma-
tography (dichloromethane/methanol mixtures).

The following compounds were prepared in an analogous
manner:

Example 167

5-Chloro-N-({2-0x0-3-[4-(1-pyrrolidinyisulphonyl)
phenyl}-1,3-oxazolidin-5-yl}-methyl)-2-thiophen-
ecarboxamide

MS (ESI): m/z (%)=492 ([M+Na]*, 100), 470 (M+H]",
68), Cl pattern; HPLC (method 3): 1t (%)=4.34 (100). IC:
0.5 uM

Example 168
5-Chloro-N-[(3-{4-[(4-methyl-1-piperazinyl)sulpho-

nyl]phenyl}-2-oxo-1,3-0xazolidin- 5-yI)methyl]-2-
thiophenecarboxamide

MS (BSD: m/z (%)=499 ([M+H]*, 100), Cl pattern;
HPLC (method 2): rt (%)=3.3 (100).
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Example 169

5-Chloro-N-({2-ox0-3-[4-(1-piperidinylsulphonyl)
phenyl]-1,3-oxazolidin-5-y1}-methyl)-2-thiophen-
ecarboxamide

MS (ESI: m/z (%)=484 ([M+H]*, 100), Cl pattern,
HPLC (method 2): 1t (%)=4.4 (100).

Example 170

5-Chloro-N-[(3-{4-[(4-hydroxy-1-piperidinyl)sul-
phonyl]phenyl}-2-0xo-1,3-0xazolidin-5-yl)methyl]-
2-thiophenecarboxamide

MS (ESD: m/z (%)=500 ([M+H]*, 100), Cl pattern;
HPLC (method 3): rt (%)=3.9 (100).

Example 171

5-Chloro-N-({2-0x0-3-[4-(1-pyrrolidinyl)phenyl]-1,
3-oxazolidin-5-yl }methyl)-2-thiophenecarboxamide

OEO\O\NJ(LO
H;c/k;f}i; \__<v§ —_—

Ci

780 mg (1.54 mmol) of tert-butyl 1-{4-[5-({[(5~hloro-
2-thienyl)carbonyljamino } -methy1)-2-0xo-1,3-0xazolidin-
3-yljphenyl}prolinate are dissolved in 6 ml of dichlo-
romethane and 9 ml of trifluoroacetic acid, and the mixture
is stirred at 40° C. for two days. The reaction mixture is then
concentrated and stirred with ether and 2N aqueous sodium
hydroxide solution. The aqueous phase is concentrated and
stirred with ether and 2N hydrochloric acid. The organic
phase of this extraction is dried over MgSQ,, filtered and
concentrated. The crude product is chromatographed over
silica gel (CH,Cl,/EtOH/conc. aqu. NH; so0l.=100/1/0.1 to
20/1/0.1). This gives 280 mg (40% of theory) of the product.
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MS (ESD): m/z (%)=406 (M+H, 100); HPLC (method 4):
rt=3.81 min.

HPLC Parameter and LC-MS Parameter for the HPLC and
LC-MS Data Given in the Examples Above (the Unit of the
Retention Time (rt) is Minutes):

{1] Column: Kromasil C18, L-R temperature: 30° C., flow
rate=0.75 ml min™!, eluentt A=0.01 M HCIO,,
B=CH,CN, gradient:->0.5 min 98% A->4.5 min 10%
A->6.5 min 10% A

(2] Column: Kromasil C18 60*2, L-R temperature: 30° C.,
flow rate=0.75 ml min™', eluent: A=0.01 M H,PO,,
B=CH,CN, gradient:->0.5 min 90% A->4.5 min 10%
A->6.5 min 10% A

{3] Column: Kromasil C18 60*2, L-R temperature: 30° C.,
flow rate=0.75 ml min~’', eluent: A=0.005 M HCIO;,
B=CH,CN, gradient: ->0.5 min 98% A->4.5 min 10% A
->6.5 min 10% A o

[4] Column: Symmetry C18 2.1x50 mm, column oven: 50°
C., flow rate=0.6 ml min™!, etuent: A=0.6 g 30% strength
HCI/1 of water, B=CH,CN, gradient: 0.0 min 90% A ->4.0
min 10% A ->9 min 10% A .

[5] MHZ-2Q, Instrument Micromass Quattro LCZ Column
Symmetry C18, 50 mmx2.1 mm, 3.5 pm, temperature:
40° C., flow rate 0.5 ml min™", eluent A=CH,CN+0.1%
formic acid, eluent B=water+0.1% formic acid, gradient:
0.0 min 10% A->4 min 90% A->6 min 90% A

[6] MHZ-2P, Instrument Micromass Platform LCZ Column
Symmetry C18, 50 mmx2.1 mm, 3.5 um, temperature:
40° C., flow rate=0.5 ml min™*, eluent A=CH,CN+0.1%
formic acid, eluent B=water+0.1% formic acid, gradient:
0.0 min 10% A->4 min 90% A->6 min 90% A

[7] MHZ-7Q, Instrument Micromass Quattro LCZ Column
Symmetry C18, 50 mmx2.1 mm, 3.5 um, temperature:
40° C., flow rate=0.5 ml min™*, eluent A=CH,CN+0.1%
formic acid, eluent B=water+0.1% formic acid, gradient:
0.0 min 5% A->1 min 5% A->5 min 90% A->6 min 90%
A

General Method for Preparing Oxazolidinones of the Gen-
eral Formula B by Solid-phase-supported Synthesis
Reactions with different resin-bonded products were car-
ried out in a set of separated reaction vessels.
5-(Bromomethyl)-3-(4-fluoro-3-nitrophenyl)-1,3-0xazo-
lidin-2-one A (prepared from epibromohydrin and 4-fluoro-
3-nitrophenyl isocyanate using LiBt/Bu,PO in xylene analo-
gously to U.S. Pat. No. 4,128,654, Ex.2) (1.20 g, 3.75 mmol)
and ethyldiisopropylamine (DIEA, 1.91 ml, 4.13 mmol)
were dissolved in DMSO (70 ml), admixed with a secondary
amine (1.1 eq., amine component 1) and reacted at 55° C. for
5 h. TentaGel SAM resin (5.00 g, 0.25 mmoVl/g) was added
to this solution, and the mixture was reacted at 75° C. for 48
h. The resin was filtered, washed repeatedly with methanol
(MeOH), dimethylformamide (DMF), MeOH, dichlo-
romethane (DCM) and diethyl ether and dred. The resin
(500 g) was suspended in dichloromethane (80 ml),
admixed with DEEA (10 eq.) and 5-chlorothiophene-2-
carbony] chloride [prepared by reacting 5-chlorothiophene-
2-carboxylic acid (5 eq.) and 1-chloro-1-dimethylamino-2-
methylpropene (5 eq.) in DCM (20 ml) at room temperature
for 15 minutes] and the mixture was reacted at room
temperature for 5 h. The resulting resin was filtered, washed
repeatedly with MeOH, DCM and diethyl ether and dried.
The resin was then suspended in DMF/water (v/v 9:2, 80
ml), admixed with SaCl,*2H,0 (5 eq.) and reacted at room
temperature for 18 h. The resin was washed repeatedly with
MeOH, DMF, water, MeOH, DCM and diethy! ether and
dried. This resin was suspended in DCM, admixed with
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DIEA (10 eq.) and, at 0° C., with an acid chloride (5 eq. of
acid derivative 1), and the mixture was reacted at room
temperature overnight. Prior to the reaction, carboxylic acids
were converted into the corresponding acid chlorides by
reaction with 1-dimethylamino-1-chloro-2-methylpropene
(1 eq., based on the carboxylic acid) in DCM at room
temperature for 15 min. The resin was washed repeatedly
with DMF, water, DMF, MeOH, DCM and diethyl ether and
dried. If the acid derivative 1 used was an Fmoc-protected
amino acid, the Fmoc protective group was removed in the
last reaction step by reaction with piperidine/DMF (v/v, 1/4)
at room temperature for 15 minutes, and the resin was
washed with DMF, MeOH, DCM and diethyl ether and
dried. The products were then removed from the solid phase
using trifiuoroacetic acid (TFA)YDCM (v/v, 1/1), the resin
was filtered off and the reaction solutions were concentrated.
The crude products were filtered over silica gel (DCM/
MeOH, 9:1) and evaporated, giving a set of products B.

1 2
J.
F H
0
R! JJ\ NH,
\NO o TentsGelsSAM
/ | I
R2
Br

a
R! /l\ S ¢
N 0 /
# L__J\vzﬁ
MentaGelsAM
o
Rl
\
N
R2 l I \ / SnClz
Nosam
H;N o
R! )]\
v N N % s C’i
o L__l\,’>y4{;]r/o o
——————
N
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Compounds which were prepared b&l solid-phase-sup-
ported synthesis:

Example 172

N-({3-{3-Amino-4-(1-pyrrolidinyl)phenyl]-2-0xo-1,
3-oxazolidin-5-yl} methyl)-5-chloro-2-thiophenecar-
boxamide

| V—a

OOt 1]

Analo-gously to the general procedure for preparing the
derivatives B, 5 g (1.25 mmol) of TentaGel SAM resin were
reacted with pyrrolidine as amine derivative 1. The aniline
obtained after reduction with SnCl,*2H,0 was, without any
further acylation step, removed from the solid phase and
concentrated. The crude product was partitioned between
ethyl acetate and NaHCO, solution and the organic phase
was salted out using NaCl, decanted and evaporated to
dryness. This crude product was purified by vacuum flash
chromatography over silica gel (dichloromethane/ethyl
acetate, 3:1-1:2).

'H-NMR (300 MHz, CDCl,): 1.95-2.08, br, 4 H;
3.15-3.30, br, 4 H; 3.65-3.81, m, 2 H; 3.89, ddd, 1H; 4.05,
dd, 1 H; 4.81, dddd, 1 H; 6.46,dd, 1 H; 6.72, dd, 1 H; 6.90,
dd, 1 H; 6.99,dd, 1 H; 7.03,dd, 1 H; 7.29,d, 1 H.
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Example 173

N-[(3-{3-(B-Alanylamino)-4-[(3-hydroxypropyl)
amino]phenyl}-2-oxo-1,3-oxazolidin-5-yl)methyl]-
5-chloro-2-thiophenecarboxamide

H,N

HO Ol -0 Q
_\_\ >\o A\
N N \/K/ B | S a
0

Analogously to the geperal procedure for preparing the
derivatives B, 5 g (1.25 mmol) of TentaGel SAM resin were
reacted with azetidine as amine derivative 1 and Fmoc-f-
alanine as acid derivative 1. The crude product obtained
after the removal was stirred in methanol at room tempera-
" ture for 48 h and evaporated to dryness. This crude product
was purified by reversed phase HPLC using a water/TFA/
acetonitrile gradient.

'H-NMR (400 MHz, CD,0D): 2.31, t, 2 H; 3.36, 1, 2 H;
3.54,t,2 H;3.62,t,2H;3.72,dd, 1 H; 3.79, dd, 1 H; 4.01,
dd, 1 H;4.29,dd, 2 H; 4.43,t,2 H; 4.85-4.95, m, 1 H; 7.01,
d, 1 H;448-755, m,2 H; 7.61,d,1 H; 7.84,4,1 H..

Example 174

N-({3-[4-(3-Amino-1-pyrrolidinyl)-3-nitrophenyl]-
2-0x0-1,3-0xazolidin-5-y1}-methyl)-5-chloro-2-
thiophenecarboxamide

Cl

NO, o TN
HN >: % 0, =
(0]
NH

Analogously to the general procedure for preparing the
derivatives B, 130 mg (32.5 pmol) of TentaGel SAM resin
were reacted with tert-butyl 3-pyrrolidinylcarbamate as
amine derivative 1. The nitrobenzene derivative obtained
after the acylation with S-chlorothiophenecarboxylic acid
was removed from the solid phase and concentrated. This
crude product was purified by reversed phase HPLC using a
water/TFA/acetonitrile gradient.

'H-NMR (400 MHz, CD,OH): 2.07-2.17, m, 1 H;
239249, m, 1 H; 3.21-340, m, 2 H; 345, dd, 1 H;
3.50-3.60, m, 1 H; 3.67, dd, 1 H; 3.76, dd, 1 H; 3.88-4.00,

m, 2 H; 4.14-421,t,1 H; 485495, m,1 H;701,4, 1 H;
7.11,d4,1H;752,d,1H;766,dd,1H;793,4,1H.
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Example 175

N-({3-{3-Amino-4-(1-piperidinyl)phenyl]-2-0x0-1,3-
oxazolidin-5-y1}methyl)-5-chloro-2-thiophenecar-
boxamide

O-O-8 s -

Analogously to the general procedure for preparing the
derivatives B, 130 mg (32.5 pmol) of TentaGel SAM resin
were reacted with piperidine as amine derivative 1. The
aniline obtained after the reduction was, without any further
acylation step, removed from the solid phase and concen-
trated. This crude product was purified by reversed phase
HPLC using a water/TFA/acetonitrile gradient.

'H-NMR (400 MHz, CD,OH): 1.65-1.75, m, 2 H;
1.84-1.95, m, 4 H; 3.20-3.28, m, 4 H; 3.68, dd, 1 H; 3.73,
dd, 1H;3.90, dd, 1 H; 4.17,dd, 1 H; 4.804.90, m, 1 H; 7.00,
d, 1 H; 7.05, 44, 1 H; 7.30-7.38, m, 2H; 7.50, d, 1 H.

Example 176

N-({3-[3-(Acetylamino)-4-(1-pyrrolidinyl)phenyl] -
2-0x0-1,3-oxazolidin-5-yl1}-methyl)-5-chloro-2-.
thiophenecarboxamide

H;C

.
OOt SO

Analogously to the general procedure for preparing the
derivatives B, 130 mg (32.5 pmol) of TentaGel SAM resin
were reacted pyrrolidine as amipe derivative | and acetyl
chloride as acid derivative 1. The crude product was parti-
tioned between ethyl acetate NaHCO, solution and the
organic phase was salted out using NaCl, decanted and
evaporated to dryness. This crude product was purified by
vacuum flash chromatography over silica gel (dichlo-
romethane/ethy! acetate, 1:1-0:1).

'H-NMR (400 MHz, CD,OH): 1.93-2.03, br, 4 H; 2.16,
s, 3 H; 3.20-3.30, br, 4 H; 3.70, d, 2 H; 3.86, dd, 1H; 4.10,
dd, 1 H; 4.14,dd, 1 H; 4.804.90,m, 1 H; 7.00,d, 1 H; 7.07,
d,1H;731,dd, 1 H;7.51,d,1H, 7.60,d, 1 H.

The following compounds were prepared analogously to
the general procedure.
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All products of the solid-phase-supported synthesis were
characterized by LC-MS. As standard, the following sepa- 55 ~continued
ration system was used: HP 1100 with UV detector
(208-400 nm), oven temperature 40° C., Waters-Symmetry Time A% B: % flow rate
C18 column (50 mmx2.1 mm, 3.5 um), mobile phase A:
99.9% acetonitrile/0.1% formic acid, mobile phase B: 99.9% 4.00 90.0 100 0.50
water/0.1% formic acid; gradient: 6.00 0.0 100 0.50
6.10 10.0 90.0 1.00
7.50 10.0 90.0 0.50

Time A% B: % flow rate 65

0.00 10.0 90.0 0.50

The substances were detected using a Micromass Quattro
LCZ MS, iopization: ESI positive/negative.
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In the structures listed above which comprise the
radical(s)
\N/ ) \N or —0,
—0O, what is meant is in each case a
\T/ ’ \NH2 or — ox
H

or —OH function.

The invention claimed is:
1. A compound of the formula (I}

0
R2 )k
N 0
RS

3
R RS

characterized in that

R! represents an optionally benzo-fused thiophene group
which may optionally be mono- or polysubstituted by
a radical selected from the group consisting of halogen;
cyano; nitro; amino; aminomethyl; (C,—Cg)-alkyl
which for its part may optionally be mono- or polysub-
stituted by halogen; (C,-C,)<cycloalkyl; (C,—Cy)-
alkoxy; imidazolinyl; —C(=NH)NH,; carbamoyl; and

mopo- and di-(C,~C,)-alkyl-aminocarbony!,
R? represents
D-M-A-,
where

the radical “A” represents optionally substituted
the radical “D” represents

ﬁ(o
[0} N

and
the radical “M” represents a covalent bond;
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where ;
the group “A” defined above may optionally.be
mono- or polysubstituted by a radical selected
from the group consisting of halogen,; triffuorom-
ethyl; cyano; nitro; carbamoyl; (C,~C)-alkanoyl;
—OR?*%; —NR3*°R*!, and (C,—C,)-alkyl,
where
R?® and R*! are identical or different and indepen-
dently of one another each represents hydrogen,
(C,~C,)-alkyl, or C(O)R*,
where
"R represents (C,—C,)-aminoalkyl, or (C,—Cg)-
alkyl,
R3, R% R%, RS, R7 and R® are identical or different and
each represents hydrogen or represents (C,—Cg)-alkyl
or a pharmaceutically acceptable salt or hydrate thereof
except for compounds of the formula (I) in which the
radical R! is an unsubstituted 2-thiophene radical and
the radical R? is simultaneously a mono- or polysub-
stituted phenyl radical and the radicals R?, R*, R®, RS,
R? and R® are each simultaneously hydrogen.
2. The compound of the formula (I) according to claim 1,

characterized in that

R! represents thiophene which may optionally be mono-
or polysubstituted by halogen, amino, aminomethyl or
(C,—Cy)-alkyl, where the (C,—Cj)-alkyl radical for its
part may optionally be mono- or polysubstituted by
halogen,

R? represents
D-M-A-,

where
the radical “A” represents optionally substituted

the radical “D” represents

{ Q%
____/ ;
and

the radical “M” represents a covalent bond,
where
the group “A” defined above may optionally be
mono- or polysubstituted by a radical selected
from the group consisting of halogen; trifluorom-
ethyl; cyano; nitro; carbamoyl; (C,-C,)-alkanoyl,
—OR?% —NR?*%R?!, and (C,—C,)-alkyl,
where
R?® and R*! are identical or different and indepen-
dently of one another each represents hydrogen,
(C,C,)alkyl, (C,-C,)-alkanoyl, or (C,—C,)-
alkylaminocarbonyl,
R?, R% R% R% R7 and R® are identical or different and
each represents hydrogen or represents (C,—Cg4)-alkyl
or a pharmaceutically acceptable salt or hydrate thereof
except for compounds of the formula (I) in which the
radical R! is an unsubstituted 2-thiophene radical and
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the radical R? is simultaneously a mono- or polysub-
stituted pheny! radical and the radicals R?, R, R, RS,
R and R® are each simultaneously hydrogen.
3. The compound of the formula (I) according to claim 1,
characterized in that
R! represents thiophene which may optionally be mono-
or polysubstituted by halogen or by (C,-Cg)-alkyl,
where the (C,—Cy)-alkyl radical for its part may option-
ally be mono- or polysubstituted by halogen,
R? represents
D-M-A-,
where:
the radical “A” represents optionally substituted

the radical “D” represents

o % ‘
_/ &
and

the radical “M” represents a covalent bond;

where

the group “A” defined above may optionally be
mono- or polysubstituted by a radical selected
from the group consisting of halogen; trifluorom-

ethyl, cyano; (C,-C,)-alkanoyl; —OH;
—NR?R3!; and (C,—C,)-alkyl;
where

R3° and R*! are identical or different and indepen-
dently of one another each represents hydrogen,
(C,C,)-alkyl or (C,-C;)-alkanoyl,

R3, R% R® R° R7 and R® are identical or different and
each represents hydrogen or represents (C,-Cg)-alkyl

or a pharmaceutically acceptable .salt or hydrate thereof

except for compounds of the formula (I) in which the
radical R! is an unsubstituted 2-thiophene radical and
the radical R? is simultaneously a mono- or polysub-
stituted phenyl radical and the radicals R?, R*, R>, RS,
R7 and R® are each simultaneously hydrogen.
4. The compound of the formula (I) according to claim 1,
characterized in that .

R! represents 2-thiophene which may optionally be sub-
stituted in the 5-position by a radical selected from the
group consisting of chlorine, bromine, methyl and
trifluoromethyl,

R? represents
D-M-A-,

where:

the radical “A” represents optionally substituted
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the radical “D” represents

o N—%
/&
and

the radical “M” represents a covalent bond;
where

the group “A” defined above may optionally be
mono- or polysubstituted by a radical selected
from the group consisting of halogen; trifluorom-

ethyl; cyano; (C,—C,)-alkanoyl;, —OH;
—NR**R3!; and (C,-C,)-alkyl;
where

R3® and R*! are identical or different and indepen-
dently of one another each represents hydrogen,
(C,~C,)-alkyl or (C,-C,)-alkanoyl,

R3, R* R3 RS R7 and R® are identical or different and
each represents hydrogen or represents (C,—C,)-alkyl -

or a pharmaceutically acceptable salt or hydrate thereof

except for compounds of the formula (I) in which the
radical R! is an unsubstituted 2-thiophene radical and
the radical R? is simuitaneously a mono- or polysub-
stituted phenyl radical and the radicals R?, R* R®, RS,
R7 and R® are each simultaneously hydrogen.

5. The compound of the formula (T) according to claim 1,

characterized in that

R! represents 2-thiophene which is substituted in the
S-position by a radical selected from the group con-
sisting of chlorine, bromine, methy]l and trifiuorom-
ethyl,

R? represents D-A-,

" where:
the radical “A” represents

the radical “D” represents

O N% |
\__/ ;
where

the group “A” defined above may optionally be mono-
or disubstituted in the meta position with respect to
the point of attachment to the oxazolidinone, by a
radical selected from the group consisting of fluo-
rine, chlorine, nitro, amino, triflucromethyl, methyl
and cyano,
R? R* R> R R7 and R® each represent hydrogen
or a pharmaceutically acceptable salt or hydrate thereof.
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6. The compound having the following formula

7\

(L ,0
Lﬂb

20
or a pharmaceutically acceptable salt or hydrate thereof.

7. Process for preparing the substituted oxazolidinone of
claim 1, where

either according to a process alternative 25
(A) a compound of the formula (1T}

30
am
0
RY )k
\N o] 35
RS
R} RS
R* R,
HN\R’ a0
in which
45
the radicals R2, R?, R*, R5, R®, R” and R® are each as
defined in claim 1 is reacted with carboxylic acid of
the formula (TII)
50
an
HO R!, .
T N
o
in which 60

the radical R! is as defined in claim 1,

or else with a corresponding carbonyl halide, or else with
a corresponding symmetric or mixed carboxylic anhy- 65
dride of the carboxylic acid of the formula (III) defined
above

130

in an inert solvent, if appropriate in the presence of an
activating or coupling agent and/or a base, to give a
compound of the formula (1)

0
R2 )J\
~~" o
RS

3
R "
4
R .
RO—N R!,

T

(o]

in which

the radicals R}, R R?, R% R® RS R” and R® are each ~

as defined in claim 1, or else according to a process
alternative
(B) a compound of the formula (IV)

R} rR¢ R7 (o}
2 PN
13CK,
R RS

in which

the radicals R, R, R%, R®, R%, R” and R® are each as
defined in claim 1, is converted, using a suitable
selective oxidizing agent in an inert solvent, into the
corresponding epoxide of the formula (V)

R* g g7 O
. A
N R,
0
R? llzs

in which
the radicals R}, R3, R* R®, R®, R and R® are each as
defined in claim 1,

and, by reaction in an inert solvent, if appropriate in the
presence of a catalyst, with an amine of the formula
VD
RZ-NH, VD),
in which
the radical R? is as defined in claim 1,

a compound of the formula (VII)

R4 R3 RS R? (o]
RZ
~ E T R ,
HO R s
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in which
the radicals it R', R%, R?, R*, R% R® R” and R® are each
as defined in claim 1, is initially prepared and,
subsequently, in an inert solvent in the presence of phos-
gene or a phosgene equivalent, cyclized to give a
compound of the formula (T)

e}
R2 )k
ST Mo
RS

Rr3

RG
4
R &7
R9—NT R},
0

in which
the radicals it R", R%,R?, R%, R%, RS, R” and R® are each
as defined in claim 1,

where—both for process alternative (A) and for process
alternative (B)—in the case where R? contains a 3- to
7-membered saturated or partially unsaturated cyclic
hydrocarbon radical having one or more identical or
different heteroatoms from the group cobsisting of N
and S, an oxidation with a selective oxidizing agent to
afford the corresponding sulphone, sulphoxide or N-ox-
ide may follow

and/or

where—both for process alternative (A) and for process

alternative (B)—in the case where the compound pre-
pared in this manner has a cyano group in the molecule,
an amidination of this cyano group by customary
methods may follow

and/or )

where—both for process alternative (A) and for process

alternative (B)—in the case where the compound pre-
pared in this maoner has a BOC amino protective group
in the molecule, removal of this BOC amino protective
group by customary methods may follow

and/or

where—both for process alternative (A) and for process

alternative (B)—in the case where the compound pre-

pared in this manner has an aniline or benzylamine

radical in the molecule, a reaction of this amino group

with a carboxylic acid, carboxylic anhydride, carbonyl

chlonde, isocyanate, sulphony! chloride or alkyl halide

to give the corresponding derivative may follow
and/or

where—both for process alternative (A) and for process

alternative (B)—in the case where the compound pre-
pared in this manner has a phenyl ring in the molecule,
a reaction with chlorosulphonic acid and subsequent
reaction with an amine to give the corresponding
sulphonamide may follow.

8. A pharmaceutical composition comprising at least one
compound of the formula (I) according to claim 1 and one
or more pharmacologically acceptable auxiliaries or excipi-
ents.

9. A method for treatment of atherosclerosis comprising
administering an effective amount of a compound of claim
1 to a patient in need thereof. '
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10. The compound of claim 2 or 3 wherein R' represents
an optionally substituted 2-thiophene group, and wherein
said halogen substituent is chlorine or bromine, and said
(;—Cy)-alkyl substituent is methyl, where the methy! radical
for its part optionally may be mono- or polysubstituted by
fluorine.

11. The process of claim 7 wherein in process alternative
“A”, the cormresponding carbonyl halide of carboxylic acid
(IN) is a carbonyl chloride. '

12. The process of claim 7 wherein in process alternative
“B”, the phosgene equivalent employed in the cyclization of
compound (V) is carboryldimidazole (CDI).

13. A method for treatment of a thromboembolic disorder
comprising administering to a patient in need thereof an
effective amount of a compound of claim 1, wherein the
thromboembolic disorder is myocardial infarct, pulmonary
embolism or deep venous thrombosis.

14. The compound of claim 6 that is purified and isolated.

15. A racemic mixture of a compound having the follow-
ing formula
o /\\
\\(N\Q\ i
N O
Y C
I
HN =
(0]
and its enantiomer, or a pharmaceutically acceptable salt
or hydrate thereof.
16. A compound having the following formula:
o/ﬁ
N
o}
0 J\
N o]
‘ S

17. A pharmaceutical composition comprising the com-
pound of claim 6 and one or more pharmacologically
acceptable auxiliaries or excipients.

18. A phammaceutical composition comprising the com-
pound of claim 14 and one or more pharmacologically
acceptable auxiliaries or excipients.

19. A phammaceutical composition comprising the com-
pound of claim 16 and one or more pharmacologically
acceptable auxiliaries or excipients.
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20. The process of claim 7 wherein the substituted oxazo- 25. A method for the treatment of atherosclerosis com-
lidinone that is prepared is prising administering an effective amount of the composi-

tion of claim 18 to a patient in need thereof. -
26. A method for the treatment of myocardial infarct,

o/\\ 5 pulmonary embolism or deep venous thrombosis comprising
N 9 administering an effective amount of the composition of
claim 18 to a patient in need thereof.
N o} 27. A composition comprising a compound having for-
Y Cl mula (a):
10
1 TN
- ~ @
o/ﬁ
¢}

or a pharmaceutically acceptable salt or hydrate thereof.
21. A process for the preparation of the compound of

N o]
Cl
claim 6 comprising reacting a compound of the following 2 :
formula S \
HN "
o/ﬁ 25 a

N
0
\@\ )k or a pharmaceutically acceptable salt or hydrate thereof,
N 0 wherein the composition is substantially free of the
30 enantiomer of the compound of formula (a) and sub-
\_k/NHz stantially free of the salts and hydrates of the enanti-
omer of the compound of formula (a).

28. A pharmaceutical composition comprising the com-
position of claim 27 and one or more pharmacologically

acceptable auxiliaries or excipients.

29. A method for the treatment of atherosclerosis com-
comprises pyridine. prising administering an effective amount of the composi-

23. A method for the treatment of atherosclem51s com-  ton of claim 28 to a patient in need thereof.
prising administering an effective amount of the composi- 40 30. A method for the treatment of myocardial infarct,
tion of claim 17 to a patient in need thereof. puln'lo_nary.embohsm or _deep venous thrombosis comprising
24. A method for the treatment of myocardial infarct, administering an.eﬂ’ef:tlve amount of the composition of
pulmonary embolism or deep venous thrombosis comprising claim 28 to a patient in need thereof.
administering an effective amount of the composmon of
claim 17 to a patient in need thereof. LI N

with 5-chlorothiophene-2-carbonyl chloride in an inert 35
solvent to prepare the compound of claim 6.
22. The process of claim 21 wherein the inert solvent
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 17,157,456 B2 Page 1 of 2
APPLICATION NO. :10/181051

DATED : January 2, 2007

INVENTOR(S) : Alexander Straub et al.

~ InClaim 7, at column 131, lines 10 - 20, in Formula (I), radical “R®” should read -- R® .

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

In Claim 1, at column 125, line 50, “where g O E ; the radical “A” represents

optionally substituted” should read --where

the radical “A” represents optionally substituted g_@_‘g 3.

In Claim 7, at column 129, lines 30 - 40, Formula (II), radical “R® should read - R® —-.

In Claim 7, at column 130, lines 5 - 15, Formula (I), radical “R®” should read -- R® --.

rR? 6 7
In Claim 7, at column 130, lines 25 - 30, Formula (IV), ¢ l ”
Rl .
N R
: R® A‘

Ra o Yi
- R -
should read ‘—%B[N Rl
R® &‘

In Claim 7, at column 130, lines 60 - 66, Formula (VII),“ R'R®*R® R Q@ =
Rz\ )]\R1
8

)J\ HO R®
t=

N
Le

N
I

" should read -- RZ,
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 7,157,456 B2 - Page2 of 2
APPLICATION NO. : 10/181051

DATED : January 2, 2007

INVENTOR(S) : Alexander Straub et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

In Claim 10, at column 132, line 4, “(;-Cs)-alkyl substituent is methyl, where the methyl
radical” should read --“(C,-Csg)-alkyl substituent is methyl, where the methyl

radical --.

Signed and Sealed this

Seventeenth Day of April, 2007

JON W.DUDAS
Director of the United States Patent and Trademark Office
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UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. : 7,157,456 B2 Page1 of 1
APPLICATION NO. : 10/181051

DATED : January 2, 2007

INVENTOR(S) : Alexander Straub et al.

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

In Claim 7, at column 130, lines 25 - 30, Formula (IV),

R
Q)L

In Claim 7, at column 130, lines 60 - 66, Formula (VID),

R4 R3 R6 R7 O
2 )k
" W

N N R!
“ HO RE 'La ~” should read
R RRRE RT 9
. M
\\ﬁ T‘ R!
B HO RS Re -
Signed and Sealed this

Nineteenth Day of February, 2008

WD)

JON W.DUDAS
Director of the United States Patent and Trademark Office
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Customer No 287 ISTMT DATE PRINTED
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DENNEMEYER & CO. LUXEMBOURG

P.0. BOX 1502

L-1015
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MAINTENANCE FEE STATEMENT

According to the records of the U.S.Patent and Trademark Office (USPTO), the maintenance fee and any necessary surcharge
have been timely paid for the patent listed below. The "PYMT DATE" column indicates the payment date (i.e., the date the
payment was filed).

The payment shown below is subject to actual collection. If the payment is refused or charged back by a financial institution, the
payment will be void and the maintenance fee and any necessary surcharge unpaid.

Direct any questions about this statement to: Mail Stop M Correspondence, Director of the USPTO, P.0.Box 1450, Alexandria,
VA 22313-1450.
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Food and Drug Administration

RECE! vebd Rockville, MD 20857

JUN 1 0 2002
IND 64,892

Bayer Corporation Pharmaceutical Division
Attention: Gautam Shah, Ph.D.

Deputy Director, Regulatory Affairs

400 Morgan Lane

West Haven, CT 06516-4175

Dear Dr. Shah:

We acknowledge receipt of your Investigational New Drug Application (IND) submitted under
section 505(i) of the Federal Food, Drug, and Cosmetic Act. Please note the following
identifying data:

IND Number Assigned: 64,892

Sponsor: Bayer Corporation Pharmaceutical Division
Name of Drug: BAY 59-7939 Tablets

Date of Submission: May 29, 2002

Date of Receipt: May 31,2002

Studies in humans may not be initiated until 30 days after the date of receipt shown above. If, on
or before June 30, 2002, we identify deficiencies in the IND that require correction before human
studies begin or that require restriction of human studies, we will notify you immediately that (1)
clinical studies may not be initiated under this IND ("clinical hold") or that (2) certain
restrictions apply to clinical studies under this IND (“partial clinical hold”). In the event ot such
notification, you must not initiate or you must restrict such studies until you have submitted
information to correct the deficiencies, and we have notified you that the information you
submitted is satisfactory.

It has not been our policy to object to a sponsor, upon receipt of this acknowledgement letter,
either obtaining supplies of the investigational drug or shipping it to investigators listed in the
IND. However, if the drug is shipped to investigators, they should be reminded that studies may
not begin under the IND until 30 days after the IND receipt date or later if the IND is placed on
clinical hold.

v
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IND 64,892
Page 2

As sponsor of this IND, you are responsible for compliance with the Federal Food, Drug, and
Cosmetic Act and the implementing regulations (Title 21 of the Code of Federal Regulations).
Those responsibilities include (1) reporting any unexpected fatal or life-threatening adverse
experience associated with use of the drug by telephone or fax no later than 7 calendar days after
initial receipt of the information [21 CFR 312.32(c)(2)]; (2) reporting any adverse experience
associated with usc of the drug that is both serious and uncxpected in writing no later than 15
calendar days after initial receipt of the information {21 CFR 312.32(c)(1)]; and (3) submitting
annual progress reports [21 CFR 312.33].

Please forward all future communications concerning this IND in triplicate, identified by the
above IND number, to the following address:

U.S. Postal Service/Courier/Qvernight Mail:

Food and Drug Administration

Center for Drug Evaluation and Research

Division of Gastrointestinal & Coagulation Drug Products, HFD-180
Attention: Division Document Room, 6B-24

5600 Fishers Lane

Rockville, Maryland 20857

If you have any questions, call me at (301) 827-1602.
Sincerely,
[See appended electronic signature page

Alice Kacuba, RN, MSN, RAC

Regulatory Health Project Manager

Division of Gastrointestinal &
Coagulation Drug Products

Office of Drug Evaluation III

Center for Drug Evaluation and Research

0513



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Alice Kacuba
6/5/02 02:42:08 PM
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