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art would be guided by the structure to avoid modifying the hydroxyl group on
C28 to avoid disrupting interactions with FKBP-12 and thus the
Immunosuppressant activity.

177. In contrast to these other two hydroxyl groups, the bound structure
shows that the hydroxyl group on C40 1s a substituent that could be modified to
improve the solubility of the rapamycin molecule. As shown in the figure below,
the FKBP-12 protein when bound to rapamycin 1s positioned in such a way that the
C40 hydroxyl group resides on the periphery of the complex and could

accommodate modifications.
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178. From this information based on the structure, a person of ordinary
skill in the art in October 1992 would have been motivated to make modifications
to rapamycin at the C40 position.

179. Further, because coordinates of Van Duyne structure could be
obtained and because computer-aided drug design software was available and
widely in use, a person of ordinary skill in the art would have been able to model
substitutions in detail at C40 in order to determine which substitutions would be
structurally promising and permissible sterically. (See § IX.A.5.b.) In addition,
the structure of FKBP-12 in solution had been published, providing further
information valuable for modeling the interactions with rapamycin using these
computer programs. (Ex. 1029, Stephen W. Michnick et al., Solution Structure of
FKBP, a Rotamase Enzyme and Receptor for FK506 and Rapamycin, 252 Sci. 836
(1991).) Such modeling would have allowed a person of ordinary skill in the art to
filter out substitutions that would be sterically unfavorable. Thus, a person of
ordinary skill in the art would have been motivated to evaluate substitutions at C40
using molecular modeling tools.

180. Additionally, as discussed above, a person of ordinary skill in the art
would have been motivated to screen modifications to rapamycin that would
improve rapamycin’s known poor solubility. (See, § [X.A.2, above.) Based on the

(1) teachings from Lemke, (2) the knowledge that introducing side chains with
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flexible and rotatable bonds provides a free energy driving force toward dissolution
from Yalkowsky, and (3)the underlying principle of drug design that
modifications should be as small as possible to avoid disrupting the target
biological behavior or introducing off-target metabolic or toxicity problems (see
§ [X.A.3, above), a person of ordinary skill in the art would model potential
substitutions to rapamycin at the C40 position.

181. With these general concepts in mind, a person of ordinary skill in the
art in October 1992 would screen a number of potential modifications to
rapamycin at the C40 position. Among these modifications, one of skill in the art
would model (1) a 2-hydroxyethoxy group (OCH,CH,OH); (2) a 2-aminoethoxy
group (OCH,CH,;NH,); and (3) a carboxymethoxy group (OCH,COOH). Each of
these possible substitutions would have resulted in a small modification to
rapamycin that would have reasonably been expected to improve solubility without
disrupting binding to FKBP-12.

182. Additionally, each of the 2-hydroxyethoxy group (OCH,CH,OH), the
2-aminoethoxy group (OCH,CH,NH,), and the carboxymethoxy group
(OCH,COOH) substitutions would be accommodated in the model of the
rapamycin backbone bound to FKBP-12. These groups could project into the
solvent and benefit from hydrogen bonds with water molecules and/or possibly

make hydrogen bonds, for example, with the side chain amide group of the GIn53
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or backbone carbonyl group of Val55 of FKBP-12, as show in the Figure below.
The substitutions at C40 would cause loss of the hydrogen bond between the C40
hydroxyl group and the carbonyl oxygen of GIn53 that is present in the Van Duyne
crystal structure. (Ex. 1006, Van Duyne at 7434.) However, a person of ordinary
skill in the art would recognize that in aqueous solution, the water structure in this

region could adjust to accommodate a hydrogen bond between a water molecule

and the carbonyl oxygen of GIn53

183. A person of ordinary skill in the art would have recognized that
modifications at C40 could be made and retain immunosuppressant activity, as
shown by the results of Hughes, which modified the C40 hydroxyl of rapamycin
and showed that the resulting derivatives maintained immunosuppressant activity.

(See § IX.A 4, above.)
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184. Given these ultimately favorable indications from the model, a person
of ordinary skill in the art in October 1992 would have been motivated to
synthesize rapamycin derivatives with these substitutions to evaluate their
biological and physiochemical properties using standard and routine techniques.
(See IX.A.6, above.) Further, because of the model, a person of ordinary skill in
the art in October 1992 would have a reasonable expectation that, when
synthesized, these derivatives would result in a compound that has
immunosuppressant activity and improved solubility.

185. Therefore, it is my opinion that based on (1) the structure of the
rapamycin/FKBP-12 complex, (2) the available modeling software for three-
dimensional drug-protein interactions, and (3) the teachings of Lemke and
Yalkowsky on improving solubility, a person of ordinary skill in the art would
have been motivated to synthesize at least the -OCH,CH,0OH, -OCH,CH,NH,, and
—OCHCOOH derivatives at the C40 hydroxyl of rapamycin.

186. Claim 1 of the *772 Patent claims a compound of the formula:

DOCKET

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




