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et al.

(54) Title: RAPAMYCIN HYDROXYESTERS, PROCESS FOR THEIR PREPARATION AND PHARMACEUTICAL COMPOSITIONS
CONTAINING THEM

(57) Abstract

A compound of structure 1
(I) wherein R! and R? are each, OR
independently, hydrogen or
-CO(CR3R4),(CR5R6)4CR7RERY;
R3 and R* are each, independently,
hydrogen, alkyl, alkenyle, alkynyl,
trifluoromethyl, or -F; R3 and RS are
each, independently, hydrogen, alkyl,
alkenyl, alkynyl, -(CR®R%){OR!?,
-CF3, -F, or -COsR!, or RS

and R® may be taken together Ly
to form X or a cycloalkyl ring

that is optionally mono-, di-, or 0.

tri-substituted with -(CR3R%);OR!0;

R7 is hydrogen, alkyl, alkenyl, HO.

alkynyl, -(CR®R4)OR!, -CFs, -F,
or -COzR!Y; R® and R? are each,
independently,  hydrogen,  alkyl,
alkenyl, alkynyl, -(CR3R%)[ORI0,
-CF3, -F, or -COR!, or RS
and R® may be taken together
to form X or a cycloalkyl ring
. that is optionally mono-, di-, or
tri-substituted with -(CR?R*{OR10; R0 is hydrogen, alkyl, alkenyl, alkynyl, tri-(alkyl)silyl, tri-(alkyl)silylethyl, triphenylmethyl, benzyl,
alkoxymethyl, tri-(alkyl)silylethoxymethyl, chloroethyl, or tetrahydropyranyl; R!! is hydrogen, alkyl, alkenyl, alkynyl, or phenylalkyl;
X is 5-(2,2-dialkyl)[1,3]dioxanyl, 5-(2-spiro-cycloalky}){1,3]dioxanyl, 4-(2,2-dialkyl)[1,3)dioxanyl, 4-(2-spiro-cycloalkyl)[1,3]dioxanyl,
4-(2,2-dialkyl)[1,3)-dioxalanyl, or 4-(2-spiro-cycloalkyl)[1,3]dioxalanyl; b = 0-6; d = 0-6; and f = 0-6 with the proviso that R! and R?
are both not hydrogen and further provided that either R! or R? contains at least one -(CR3R4{OR!0, X, or -(CR3R4{OR!? substituted
cycloalkyl group, or a pharmaceutically acceptable salt thereof which is useful as an immunosuppressive, antiinflammatory, antifungal,
antiproliferative, and antitumor agent.
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BACKGROUND OF THE INVENTION

This invention relates to hydroxyesters of rapamycin and a method for using
them for inducing immunosuppression, and in the treatment of transplantation rejection,
graft vs. host disease, autoimmune diseases, diseases of inflammation, adult T-cell
leukemia/lymphoma, solid tumors, fungal infections, and hyperproliferative vascular
disorders.

Rapamycin is a macrocyclic triene antibiotic produced by Streptomyces
hygroscopicus, which was found to have antifungal activity, particularly against
Candida albicans, both in vitro and in vivo [C. Vezina et al., J. Antibiot. 28, 721
(1975); S.N. Sehgal et al., J. Antibiot. 28, 727 (1975); H. A. Baker et al., J. Antibiot.
31, 539 (1978); U.S. Patent 3,929,992; and U.S. Patent 3,993,749].

Rapamycin alone (U.S. Patent 4,885,171) or in combination with picibanil
(U.S. Patent 4,401,653) has been shown to have antitumor activity. R. Martel et al.

[Can. J. Physiol. Pharmacol. 55, 48 (1977)] disclosed that rapamycin is effective in
the experimental allergic encephalomyelitis model, a model for multiple sclerosis; in the
adjuvant arthritis model, a model for rheumatoid arthritis; and effectively inhibited the
formation of IgE-like antibodies.

The immunosuppressive effects of rapamycin have been disclosed in FASEB 3,
3411 (1989). Cyclosporin A and FK-506, other macrocyclic molecules, also have
been shown to be effective as immunosuppressive agents, therefore useful in
preventing transplant rejection [FASEB 3, 3411 (1989); FASEB 3, 5256 (1989); R.
Y. Calne et al., Lancet 1183 (1978); and U.S. Patent 5,100,899].

Rapamycin has also been shown to be useful in preventing or treating systemic
lupus erythematosus [U.S. Patent 5,078,999], pulmonary inflammation [U.S. Patent
5,080,899], insulin dependent diabetes mellitus [Fifth Int. Conf. Inflamm. Res. Assoc.
121 (Abstract), (1990)], smooth muscle cell proliferation and intimal thickening
following vascular injury [Morris, R. J. Heart Lung Transplant 11 (pt. 2): 197 (1992)],
adult T-cell leukemia/lymphoma [European Patent Application 525,960 A1], and ocular
inflammation [European Patent Application 532,862 A1].

Mono- and diacylated derivatives of rapamycin (esterified at the 28 and 43
positions) have been shown to be useful as antifungal agents (U.S. Patent 4,316,885)
and used to make water soluble aminoacyl prodrugs of rapamyciri (U.S. Patent

Breckenridge Exhibit 1154
Breckenridge v. Novartis IPR2017-01592

Wyeth's EP 039

Page 5


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




