©
L

CKET
M

a2 United States Patent
Goldbach et al.

US008334319B2

US 8,334,319 B2
Dec. 18,2012

(10) Patent No.:
(45) Date of Patent:

(54) POLYMORPHIC FORMS OF OSELTAMIVIR
PHOSPHATE
(75) Inventors: Pierre Goldbach, Rixheim (FR); Olaf
Grassmann, Loerrach (DE); Ines Sauer,
Mannheim (DE)
(73) Assignee: Roche Palo Alto LL.C, South San
Francisco, CA (US)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 705 days.
(21) Appl. No.: 12/317,157
(22) Filed: Dec. 19, 2008
(65) Prior Publication Data
US 2009/0176886 Al Jul. 9, 2009
(30) Foreign Application Priority Data
Jan. 4,2008  (EP) ccooorveericircrieccencen 08150057
(51) Imt.ClL
AG6IK 312215 (2006.01)
CO7C 229/48 (2006.01)

(52) US.CL .o 514/529; 560/125
(58) Field of Classification Search ........................ None
See application file for complete search history.

(56) References Cited

U.S. PATENT DOCUMENTS

5,859,284 A 1/1999 Kent et al.
2008/0227743 Al* 9/2008 Nguyenetal ... 514/44

FOREIGN PATENT DOCUMENTS

WO 98/07685 Al 2/1998
2008/112775 Al 9/2008

WO
WO

A R

OTHER PUBLICATIONS

Shie et al, Journal of the American Chemical Society, Synthesis of
Tamiflu and it’s Phosphonate Congeners Possessing Potent Anti-
Influenza Properties, 2007, 129, pp. 11892-11893.*

Billinge et al, CrystEngComm, Characterization of Amorphous and
Nanocrystalline Molecular Materials by Total Scattering, 2010, 12,
pp. 1366-1368.*

Green et al, Emerging Infectious Diseases, www.cdc.gov/eid, Deter-
mination of Oseltamivir Quality by Colorimetric and Liquid Chro-
matographic Methods, 2008, 14(4), pp. 552-556.*

Bedu-Addo, Pharmaceutical Technology, Lyophilization, Under-
standing Lyophilization Formula Development, 2004, pp. 10-18,
obtained from http://pharmtech.findpharma.com/pharmtech/data/
articlestandard//pharmtech/072004/84717/article.pdf.*

Braga et al., “Making crystals from crystals: a green route to crystal
engineering and polymorphism” ChemComm 2005, 3635-3645.*
Fututa, Y., et. al. “De Novo Synthesis of Tamiflu via a Catalytic
Asymmetric Ring-Opening of meso-Aziridines with TMSN3,”
JACS, Published on Web Apr. 25, 2006, vol. 128, pp. 6312 and 6313.
Caira, M. R. “Crystalline Polymorphism of Organic Compounds,”
Topics in Current Chemistry, 1998, vol. 198, pp. 163-208.

Fukuta, Y. et. al. “De Novo Synthesis of Tamiflu via a Catalytic
Enantioselective Ring-Opening Reaction of meso-Aziridines with
TMSN;,” Journal of American Chemical Society, 2006, online pp.
S1-S15.

Communication Pursuant to Article 94(3) EPC for European Appli-
cation No. 08 869 959.0-1211 dated Nov. 15, 2011.

He et al., “Clinical Pharmacokinetics of the prodrug Oseltamivir and
its active metabolites Ro 64-0802” Clin. Pharmacokinet. 36(7):471-
484 (Dec. 1999).

* cited by examiner

Primary Examiner — Paul A Zucker
(74) Attorney, Agent, or Firm — Brian L. Buckwalter

(57) ABSTRACT

The present invention relates to polymorphic forms of (3R,
4R,58)-5-amino-4-acetylamino-3-(1-ethyl-propoxy)-cyclo-

hex-1-ene-carboxylic acid ethyl ester phosphate, which is a
potent inhibitor of viral neuraminidase.

9 Claims, 8 Drawing Sheets

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Dec. 18, 2012 Sheet 1 of 8 US 8,334,319 B2

]
DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.

20 25 30

2-theta

Figure 1
15

10

I ' I I 1 | |

‘n'e / Ajisuajut



https://www.docketalarm.com/

U.S. Patent Dec. 18, 2012 Sheet 2 of 8 US 8,334,319 B2

1000

1500

Wav enumbers (cm-1)

Figure 2

(l\\\\; |
g = |,

(/,;£i£§

5§ 8 & R © 8 & ® § g

0L P} 0L

10;
Q

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Dec. 18, 2012 Sheet 3 of 8

Figure 3

US 8,334,319 B2

25

2-theta

|

| 1 I | I

n'e/ Aisuaul

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Dec. 18, 2012 Sheet 4 of 8 US 8,334,319 B2

1000

1500

Wav erumrbers (cm-1)

Figure 4

2092
2000

2719

SOUERLISER %,

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g 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
O 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,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

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

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

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.

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




