
Merck 2021  
Argentum v. Merck 

IPR2018-00423

a2) United States Patent
Batheet al.

US008927552B2

(10) Patent No.: US 8,927,552 B2
(45) Date of Patent: Jan. 6, 2015 

(54) POLYMORPHIC FORMSOF1-[4-(5-
CYANOINDOL-3-YL)BUTYL]-4-(2-
CARBAMOYLBENZOFURAN-5-YL)
PIPERAZINE HYDROCHLORIDE

(71) Applicant: Merck Patentgesellschaft, Darmstadt
(DE)

(72) Inventors: Andreas Bathe, Darmstadt (DE); Bernd
Helfert, Ober-Ramstadt (DE); Steffen
Neuenfeld, Messel (DE); Heike Kniel,
Heppenheim (DE); Matthias Bartels,
Darmstadt (DE); Susanne Rudolph,
Dieburg (DE); Henning Béttcher,
Darmstadt (DE)

(73) Assignee: Merck Patentgesellschaft, Darmstadt
(DE)

(*) Notice: Subject to any disclaimer, the term ofthis
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.

(21) Appl. No.: 13/658,088

(22) Filed: Oct. 23, 2012

(65) Prior Publication Data

US 2013/0102616 Al Apr. 25, 2013

Related U.S. Application Data

(60) Continuation of application No. 13/085,117, filed on
Apr. 12, 2011, now Pat. No. 8,318,744, which is a
continuation of application No. 12/566,835, filed on
Sep. 25, 2009, now Pat. No. 7,981,894, which is a
division of application No. 12/110,704,filed on Apr.
28, 2008, now Pat. No. 7,834,020, which is a division
ofapplication No. 10/481,270,filed as application No.
PCT/EP02/06153 on Jun. 5, 2002, now Pat. No.
7,381,726.

(30) Foreign Application Priority Data

Jun. 19,2001 (EP) eeeceeeeneeecenee 01113674

(51) Int. Cl.
AGIK 31/496 (2006.01)
CO7D 403/14 (2006.01)
CO7D 405/14 (2006.01)
CO7D 405/12 (2006.01)

(52) U.S. CL.
CPC wee CO7D 405/14 (2013.01); A6LK 31/496

(2013.01); CO7D 405/12 (2013.01)
USPC iecesesesctsesseesenstetscnssenees 514/254.09; 544/373

(58) Field of Classification Search
USPC iecesesesctsesseesenstetscnssenees 514/254.09; 544/373
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

5,521,241 A 5/1996 Wu
5,532,241 A 7/1996 Bottcheret al.
5,723,614 A 3/1998 Bathe etal.
5,977,112 A 11/1999 Batheet al.
7,381,726 B2 6/2008 Bathe etal.
7,834,020 B2 11/2010 Batheetal.
7,981,894 B2 7/2011 Batheet al.
8,193,195 B2 6/2012 Batheet al.

8,236,804 B2 8/2012 Batheetal.
8,318,744 B2 11/2012 Bathe etal.
8,673,921 B2 3/2014 Batheetal.

2011/0183994 Al 7/2011 Batheetal.
2011/0294824 Al 12/2011 Bathe etal.

FOREIGN PATENT DOCUMENTS

EP 0648767 Al 4/1995
EP 0738722 Al 10/1996
WO 00/72832 A2 12/2000
WO 02/102794 A2=12/2002

OTHER PUBLICATIONS

Summary ofFacts Regarding US ClinicalTrials Prior to Jun. 5, 2001.
Sorbera, L.A. et al. “Vilazodone Hydrochloride. Antidepressant
5-HT .sub.1A Partial Agonist 5-HT Reuptake Inhibitor” Drugsofthe
Future 2001, 26(3):247-252. (Mar. 2001).
Remington Farmacia Tomo 2 19.sup.a edicion. (1998).
Farmacotecnia TeoricaY Practica TomoiV, Dr. Jose Heiman. (1980).
Hungarian Search Report of May 10, 2010, citing HU P0201275
which corresponds to WO 00/72832.
Office Action for U.S. Appl. No. 12/945,260, date ofmailing Aug. 17,
2011.

Office Action for U.S. Appl. No. 12/945,272,date ofmailing Aug. 17,
2011.

Office Action for U.S. Appl. No. 13/100,911, date ofmailing Nov.9,
2011.

Office Action for U.S. Appl. No. 13/085,117, date ofmailing Jan. 13,
2012.

Notice ofAllowance for U.S. Appl. No. 12/945,272,date ofmailing
Mar. 19, 2012.
Corrected Notice of Allowance for U.S. Appl. No. 12/945,272, date
of mailing Apr. 3, 2012.
Office Action for U.S. Appl. No. 13/100,911, date ofmailing Mar.23,
2012.

Office Action for U.S. Appl. No. 13/100,911, date ofmailing Aug. 17,
2012.

Office Action for U.S. Appl. No. 13/085,117, date ofmailing Apr. 3,
2012.

(Continued)

Primary Examiner — Samantha Shterengarts
(74) Attorney, Agent, or Firm — McCarter & English, LLP;
Daniell L. Herritt; Jin Wang

(57) ABSTRACT

The invention relates to new crystalline modifications of the
hydrochloride of 1-[4-(5-cyanoindol-3-yl)butyl|-4-(2-car-
bamoyl-benzofuran-5-yl)-piperazine, crystalline modifica-
tion of the dihydrochloride of 1-[4-(5-cyanoindol-3-yl)bu-
tyl]-4-(2-carbamoyl-benzofuran-5-yl)-piperazine and
amorphous 1-[4-(5-cyanoindol-3-yl)butyl]-4-(2-carbamoyl-
benzofuran-5-yl)-piperazine hydrochloride which are suit-
able in particular for the preparation of solid medicaments for
the treatment or prevention of depressive disorders, anxiety
disorders, bipolar disorders, mania, dementia, substance-re-
lated disorders, sexual dysfunctions, eating disorders, obe-
sity, fibromyalgia, sleeping disorders, psychiatric disorders,
cerebral infarct, tension, for the therapy of side-effects in the
treatment ofhypogonadism, secondary amenorrhea, premen-
strual syndrome and undesired puerperallactation.

11 Claims, 23 Drawing Sheets Merck 2021
Argentum v. Merck

IPR2018-00423
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 8,927,552 B2
Page 2
 

(56) References Cited

OTHER PUBLICATIONS

Notice ofAllowance for U.S. Appl. No. 13/085,117, date of mailing
Aug. 17, 2012.
Office Action for U.S. Appl. No. 13/100,948,date ofmailing Nov. 18,
2011.

Office Action for U.S. Appl. No. 13/100,948,date ofmailing Mar. 27,
2012.

Notice ofAllowance for U.S. Appl. No. 13/100,948, date ofmailing
Jun. 4, 2012.
Morissette et al. Advanced Drug Delivery Reviews, 2004, 56:275-
300.

Notice ofAllowance for U.S. Appl. No. 14/032,183, date ofmailing
Dec. 13, 2013.

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jan. 6, 2015 Sheet 1 of 23 US 8,927,552 B2

oa

oinABSORBANCEUNITS Oo9 Ww+
©No 

4000 3500 3000 2500 2000 1500 1000 500

WAVENUMBER cmm-1

Fig. 1

Form II

2an

OoinABSORBANCEUNITS o9° a+
©iw

0.1

0.0 ! —— !
4000 3500 3000 2500 2000 1500 1000 500

WAVENUMBERcm-1

Fig. 2

 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent

ABSORBANCEUNITS
°

o

o

2

Jan. 6, 2015

 [o) co

oO OV

 

Sheet 2 of 23 US 8,927,552 B2

Form XV

 lita\W \!eaay 

 

0.02

i
0.00 wi

3500 3000 2500 2000 1500 1000 500

WAVENUMBERcm-1

Fig. 3

0.4 i | Form XI
|

” iia j50.3 | i
Lu a OER
VY i HEEz | Hei
cB 0.2 celO i mew
A | Py ay< | rl

0.1 I \ i \ |
| WA | | |/ PY. Te Y

0.042% .
1500

T T

3500 3000 2500 2000

 
WAVENUMBERcm-1

Fig. 4

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Jan. 6, 2015 Sheet 3 of 23 US 8,927,552 B2

0.14 Form XIV

0.12

oOOo oOay ©oOABSORBANCEUNITS °ro

0.04

0.02

0.00 T T T LL T T T
3500 3000 2500 2000 1500 1000 500

WAVENUMBER cm-1

Fig. 5

 

2.0

Form V

ABSORBANCEUNITS °in
oun

0.0

3500 3000 2500 2000 1500 1000 500

WAVENUMBER cm-1

Fig. 6

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


