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BICYCLIC THIAZINE AND OXAZINE DERIVATIVES AS BETA-SECRETASE
INHIBITORS AND METHODS OF USE

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Patent Application No.
62/434,719, filed December 15, 2016 and U.S. Provisional Patent Application No.
62/570,429, filed October 10, 2017, each of which 1s incorporated by reference herein 1n 1ts

entirety.

FIELD

The present disclosure relates generally to pharmaceutically active compounds and
pharmaccutical compositions thercof for the modulation of beta site amyloid precursor
protein cleaving enzyme (BACE) activity. Provided herem are uses of these compounds and
pharmaceutical compositions thercof for treatment of disorders and/or conditions related to
beta-amyloid plaque formation and deposition, resulting from the biological activity of
BACE. Such BACE mediated disorders include, for example, Alzheimer’s disease, cognitive

deficits, cognitive impairments, and other central nervous system conditions.

BACKGROUND

Alzheimer’s disease (AD) affects greater than 12 million aging people worldwide,
and, importantly, the number attected continues to grow. AD accounts for the majority of
dementias clinically diagnosed after the age of 60. AD 1s generally characterized by the
progressive decline of memory, reasoning, judgement and orientation. As the disease
progresses, motor, sensory, and vocal abilities are atfected until there 1s global impairment of
multiple cognitive functions. The loss of cognitive function occurs gradually. Patients with
severe cognitive impairment and/or diagnosed as end-stage AD are generally bedridden,
incontinent, and dependent on custodial care. The AD patient eventually dies 1n about nine to
ten years, on average, after imnitial diagnosis. Due to the incapacitating, generally humihiating
and ultimately fatal effects of AD, there 1s a need to treat AD effectively upon diagnosis.

AD 1s characterized by two major physiological changes in the brain. The first
change, beta amyloid plaque formation, supports the “amyloid cascade hypothesis™ which

conveys the thought that AD 1s caused by the formation of characteristic beta amyloid (A[3)
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peptide deposits 1n the brain (commonly referred to as A “plaques™ or “plaque deposits™)
and 1n cerebral blood vessels (beta amyloid angiopathy). A wealth of evidence suggests that
AP and accompanying amyloid plaque formation 1s central to the pathophysiology of AD and
1s likely to play an early role 1n this intractable neurodegenerative disorder. Yan ef al.,
Lancet Neurol. 13(3):319-329 (2014). The second change in AD 1s the formation of
intrancuronal tangles, consisting of an aggregate form of the microtubule-binding protein tau.
Besides being found 1n patients with AD, intrancuronal tangles are also found 1n other
dementia-inducing disorders. Joachim ef al., Alzheimer. Dis. Assoc. Disord. 6(1):7-34
(1992).

Several lines of evidence indicate that progressive cerebral deposition of AP peptide
plays a seminal role in the pathogenesis of AD and can precede cognitive symptoms by years
or even decades. Seclkoe, Neuron 6(4):487-498 (1991). Release of AP} peptide from neuronal
cells grown 1n culture and the presence of AP peptide i cerebrospinal fluid (CSF) of both
normal individuals and AD patients has been demonstrated. Seubert e al., Nature 359:325-
327 (1992). Autopsies of AD patients have revealed large numbers of lesions comprising A3
and tau peptides 1 arcas of the human brain believed to be important for memory and
cognition.

Smaller numbers of these lesions 1n a more restricted anatomical distribution are
found 1n the brains of most aged humans who do not have clinical AD. Amyloid containing
plaques and vascular amyloid angiopathy were also found 1n the brains of individuals with
Down’s Syndrome, Hereditary Cerebral Hemorrhage with Amyloidosis of the Dutch-type
(HCHWA-D), and other neurodegencrative disorders.

It has been hypothesized that AP peptide formation 1s a causative precursor or factor
in the development of AD. More specifically, deposition of A3 peptide 1n arcas of the brain
responsible for cognition 1s belicved to be a major factor in the development of AD. Af3
plaques arc primarily composed of AP} peptide. AP peptide 1s derived from the proteolytic
cleavage of a large transmembrane amyloid precursor protein (APP), and 1s a peptide
comprised of about 39-42 amino acid residues. A3 1-42 (42 amino acids long) 1s thought to

be the major component of these plaque deposits 1n the brains of AD patients. Citron, 7rends

Pharmacol. Sci. 25(2):92-97 (2004).
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Similar plaques appear 1n some variants of Lewy body dementia and 1n mclusion
body myositis, a muscle disease. AP peptides also form aggregates coating cercbral blood

vessels 1n cerebral amyloid angiopathy. These plaques are composed of fibrillar A3

aggregates that display a characteristic 3-sheet structure, a protein fold shared by other
peptides such as prions associated with protein misfolding diseases. Research on laboratory
rats suggest that the dimeric, soluble form of the peptide 1s a causative agent in the
development of AD and 1s the smallest synaptotoxic species of soluble amyloid beta
oligomer. Shankar ef al., Nat. Med. 14(8):837-842 (2008).

Several aspartyl proteases, including B-secretase and y-secretase, are imnvolved 1n the
processing or cleavage of APP, resulting 1in the formation of AP peptide. P-Secretase
(BACE, also commonly referred to as memapsin) 1s the first to cleave APP to generate two
fragments: (1) a first N-terminus fragment (SAPPf3) and (2) a second C-99 fragment, which 1s
subsequently cleaved by y-secretase to generate the A3 peptide. APP has also been found to
be cleaved by a-secretase to produce sAPPa, a secreted form of APP that does not result in
AP plaque formation. This alternate pathway precludes the formation of AP peptide. A
description of the proteolytic processing fragments of APP 1s found, for example, in U.S.
Patent Nos. 5,441,870, 5,712,130 and 5,942.400.

BACE 1s an aspartyl protease enzyme comprising 501 amino acids and responsible
for processing APP at the 3-secretase specific cleavage site. BACE 1s present in two forms,
BACE 1 and BACE 2, designated as such depending upon the specific cleavage site of APP.
B-Secretase 1s described 1in Sinha ef al., Nature 402:537-540 (1999) and International Patent
Application Publication No. W02000/017369. It has been proposed that A3 peptide
accumulates as a result of APP processing initiated by BACE. Morcover, in vivo processing
of APP at the B-secretase cleavage site 1s thought to be a rate-limiting step 1n A3 peptide
production. Sabbagh er al., Alzheimer’s Disease Review 3:1-19 (1997). Thus, inhibition of
the BACE enzyme activity 1s desirable for the treatment of AD.

Studies have shown that the inhibition of BACE may be linked to the treatment of
AD. The BACE enzyme 1s essential for the generation of AP peptide. BACE knockout mice
do not produce AP peptide and are free from AD associated pathologies including neuronal
loss and certain memory deficits. Cole ef al., Molecular Neurodegeneration 2:22, pages 1-25

(2007). When crossed with transgenic mice that over express APP, the progeny of BACE



10

15

20

25

30

CA 03047285 2015-06-14

WO 2018/112084 PCT/US2017/066180

-4 -

deficient mice show reduced amounts of A} peptide 1in brain extracts as compared with
control animals. Luo ef al., Nat. Neurosci. 4(3):231-232 (2001). The fact that BACE
initiates the formation of AP} peptide, and the observation that BACE levels are elevated in
this disease provide direct and compelling reasons to develop therapies directed at BACE
inhibition, thus, reducing A} peptide formation and 1ts associated toxicities. To this end,
inhibition of B-secretase activity and a corresponding reduction of A3 peptide 1n the brain
should provide a therapeutic method for treating AD and other AP peptide or plaque related
disorders.

Consequently, the approach of regulating or reducing AP peptide formation and
deposition as a potential treatment for AD has received tremendous attention, support and
commitment from both researchers and investors alike. A small molecule y-secretase
inhibitor, LY450139 (“"Semagacestat™), an AP peptide lowering agent, advanced to phase 111
clinical tnials for the treatment of AD. The pharmacokinetics of semagacestat in plasma, as
well as the plasma and cerebral spinal fluid (CSF) AP peptide levels as pharmacodynamic
responses to semagacestat administration were evaluated 1in healthy human subjects 1n single
and multiple doses, and pharmacokinetic and pharmacodynamic changes were also assessed

1in mild to moderate AD patients 1n two (2) clinical trials (Henley ef al., Expert Opin.
Pharmacother. 10(10):1657-1664 (2009); Siemers et al., Clin. Neuropharmacol. 30(6): 317-

325 (2007); and Siemers et al., Neurology 66(4):602-604 (2006)). Additional approaches
have been taken 1n attempts to treat AD and plaque-related disorders. See, for example, Yan
et al., Lancet Neurology 13(3):319-329 (2014).

Furthermore, cach of the following exemplary patent application publications
describes mhibitors of BACE, usetul for treating AD and other -secretase mediated
disorders: W02014/098831, W02014/099794, W02014/099788, W02014/097038,
WO02014/093190, W02014/066132, W02014/065434, W02014/062553, W02014/062549,
WO02014/045162, W02014/013076, W0O2013/182638, W02013/164730, W0O2013/030713,
WO02013/028670, W02013/004676, W02012/162334, W0O2012/162330, WO2012/147762,
WO02012/139425, W0O2012/138734, US2012/0245157, US2012/0245154, US2012/0238557,
WO02011/029803, W02011/005738, US2011/0152253, W02010/013794, W02010/013302,
US2010/0160290, US2010/0075957, W0O2009/151098, W(02009/134617, US2009/0209755,
US2009/0082560, EP2703401 (equivalent of W0O2012/146762) and EP1942105.
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The lysosomal aspartic protease Cathepsin D (CatD) 1s ubiquitously expressed 1n
cukaryotic organisms. CatD activity 1s essential to accomplish the acid-dependent extensive
or partial proteolysis of protein substrates within endosomal and lysosomal compartments
therem delivered via endocytosis, phagocytosis or autophagocytosis. CatD may also act at
physiological pH on small-size substrates in the cytosol and i the extracellular milieu.
Mouse and fruit fly CatD knock-out models have highlighted the multi-pathophysiological
roles of CatD 1n tissue homeostasis and organ development.

Inhibition of protein CatD has been implicated in undesirable side eftects. For
instance, the inhibition of CatD 1s believed to be linked to adverse retinal development and
retinal atrophy. Particularly, in mice 1t was found that CatD 1s essential for the metabolic
maintenance of retinal photoreceptor cells and that 1ts deficiency induces apoptosis of the
cells, while the loss of inner nuclear layer (INL) neurons 1s mediated by nitric oxide release
from microghal cells. However, 1n the very same mice, 1t was also found that no atrophic
change was detected 1n the retina of mice deficient in Cathepsin B or L. Koike ef al., Mol
Cell Neurosci. 22(2):146-161 (2003). Further, animal models of CatD deficiency are
characterized by a progressive and relentless neurodegenerative phenotype similar to that
observed 1n Neuronal Ceroid Lipofuscinoses (NCL), a group of pediatric neurodegenerative
discases known collectively as Batten Disease. It has been shown that the targeted deletion
of the pro-apoptotic molecule Bax prevents apoptotic markers, but not neuronal cell death
and neurodegeneration induced by CatD deficiency, which suggests that alterations in the
macroautophagy-lysosomal degradation pathway can mediate necuronal cell death 1n
NCL/Batten Disease 1n the absence of apoptosis. Shacka ef al., Autophagy 3(5):474-476
(2007). Finally, an adverse effect of the inhibition of CatD 1s evident from the data presented
in Folio et al., PLoS One 6(7):¢21908 (2011). The authors of the PLoS One paper found that
knock-down of CatD affects the retinal pigment epithelium, impairs swim-bladder
ontogenesis and causes premature death in zebrafish. The main phenotypic alterations
produced by CatD knock-down 1n zebrafish were: 1. abnormal development of the eye and of
retinal pigment epithelium; 2. absence of the swim-bladder; 3. skin hyper-pigmentation; 4.
reduced growth and premature death. Rescue experiments confirmed the involvement of

CatD 1n the developmental processes leading to these phenotypic alterations.
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Moreover, such toxicity findings which, in view of the literature, may have played a
role 1n the termination of a human BACE-mediated AD clinical trial. Eli Lilly terminated a
phase I clinical trial of LY 2811376 after rat toxicology studies showed that a higher
compound dose given for three months damaged the pigment epithelium of the rat’s eye. The
retinal layer had inclusions and extensive damage. The Phase I dosing trial was terminated
and people brought in for eye assessments did not show any abnormalities. (Alzheimer’s
Research Forum News, 3-31-2011 reporting on Martin Citron’s presentation at the AD/PD
Conference 3-2011 1n Barcelona, Spain).

Hence, 1t 1s desirable to provide compounds which modulate the activity of and are
selective for BACE, while not sutfering from undesirable side effects possibly due to
intervention with or the reduction and/or direct or indirect inhibition of the expression and/or

function of other proteins or biological pathways.

SUMMARY

The compounds disclosed herein are useful for the modulation of B-secretase activity,
and as treatment of AD. Particularly, the compounds provided herein are usetful for the
regulation or reduction of the formation of AP peptide and, consequently, the regulation
and/or reduction of formation of A} plaque both 1n the brain, as well as 1n the CNS. To this
end, the compounds are useful for the treatment of AD and other B-secretase and/or plaque-
related and/or mediated disorders. For example, the compounds are useful for the
prophylaxis and/or treatment, acute and/or chronic, of AD and other diseases or conditions
involving the deposition or accumulation of A} peptide, and formation of plaque, 1n the
brain.

First, provided herein 1s a compound of Formula I
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or a tautomer thercof, or a pharmaceutically acceptable salt of said compound or

tautomer, wherein

X1s SorO:;

Y is O or NR';

R'is —C(0)Cisalkyl, -C(O)OC6alkyl, or 6-membered nitrogen-containing
heteroaryl,

wherein the Cigalkyl of —C(O)C;salkyl and —C(O)OCsalkyl 1s optionally
substituted with 1 to 3 fluoro substituents, and

wherein the heteroaryl 1s optionally substituted with 1 to 3 substituents independently
selected from halogen, Cialkyl, or Cisalkoxy:

R? is H or Csalkyl, wherein the Cisalkyl is optionally substituted with 1 to 3 fluoro
substituents:

R’ is halogen;

R*is Hor F:

one of R° and R® is F or H and the other of R” and R® is a 6-membered nitrogen-
containing heteroaryl, which heteroaryl 1s optionally substituted with 1 to 3 substituents
independently selected from halogen, -CN, Cisalkyl, Cisalkoxy, 2-propynyloxy, 2-
butynyloxy, 3-butyn-2-yloxy, or (3-methyl-1,2.4-oxadiazol-5-yl)methoxy,

wherein the Ciealkyl or Cisalkoxy 1s optionally substituted with 1 to 4 substituents
independently selected from F or methoxy; and

nis 0 or 1.

Second, provided herein are pharmaceutical compositions comprising a compound of
Formula I and a pharmaceutically acceptable excipient.

Third, provided herein are compounds of Formula I or pharmaceutical compositions
thereof for use as a medicament.

Fourth, provided herein are compounds of Formula I or pharmaceutical compositions
thereof for use 1n reducing beta amyloid peptide levels in the cerebral spinal fluid of a
subject.

Fifth, provided herein are compounds of Formula I or pharmaceutical compositions
thereot for use m treating Alzheimer’s disease, cognitive impairment, or a combination

thereof 1 a subject. In addition, provided herein are compounds of Formula I or
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pharmaceutical compositions thercof for use 1n treating a neurological disorder selected from
mild cognitive impairment, Down’s syndrome, hereditary cerebral hemorrhage with Dutch-
type amyloidosis, cercbral amyloid angiopathy, degenerative dementia, dementia associated
with Parkinson’s disease, dementia associated with supranuclear palsy, dementia associated
5  with cortical basal degeneration, diffuse Lewy body type of Alzheimer’s disease, or a

combination thercof 1n a subject.

Sixth, provided herein are compounds of Formula I or pharmaceutical compositions
thereof for use 1n reducing formation of plaque 1n the brain of a subject.

Reterence will now be made 1n detail to embodiments of the present disclosure.

10 While certain embodiments of the present disclosure will be described, 1t will be understood
that 1t 1s not intended to limit the embodiments of the present disclosure to those described
embodiments. To the contrary, reference to embodiments of the present disclosure 1s
intended to cover alternatives, modifications, and equivalents as may be included within the

spirit and scope of the embodiments of the present disclosure as defined by the appended

15 claims.

DETAILED DESCRIPTION

Provided herein as Embodiment 1 1s a compound of Formula I

HoN X
R T H
R® )
7 AN n
| _CHR?
R® % Y
R3
|
20 or a tautomer thercof, or a pharmaceutically acceptable salt of said compound or

tautomer, wherein

X1s SorO:;
Y is O or NR';

R'is —C(0)Cisalkyl, -C(O)OC6alkyl, or 6-membered nitrogen-containing
25  heteroaryl,
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wherein the Cigalkyl of —C(O)C;salkyl and —C(O)OCsalkyl 1s optionally
substituted with 1 to 3 fluoro substituents, and

wherein the heteroaryl 1s optionally substituted with 1 to 3 substituents independently
selected from halogen, Cialkyl, or Cisalkoxy:

5 R? is H or Csalkyl, wherein the Cisalkyl is optionally substituted with 1 to 3 fluoro

substituents:

R’ is halogen;

R*is Hor F;

one of R” and R® is F or H and the other of R” and R® is a 6-membered nitrogen-

10 containing heteroaryl, which heteroaryl 1s optionally substituted with 1 to 3 substituents
independently selected from halogen, -CN, Cisalkyl, Cisalkoxy, 2-propynyloxy, 2-
butynyloxy, 3-butyn-2-yloxy, or (3-methyl-1,2,4-oxadiazol-5-yl)methoxy,

wherein the Calkyl or Ci¢alkoxy 1s optionally substituted with 1 to 4 substituents
independently selected from F or methoxy; and

15 nis 0 or 1.

Provided herein as Embodiment 2 1s the compound according to Embodiment 1, or a
tautomer thercof, or a pharmacecutically acceptable salt of said compound or tautomer,

wherein the compound of Formula I 1s a compound of Formula 11

20 II.
Provided herein as Embodiment 3 1s the compound according to Embodiment 1, or a
tautomer thercof, or a pharmacecutically acceptable salt of said compound or tautomer,

wherein the compound of Formula I 1s a compound of Formula 111
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Provided herein as Embodiment 4 1s the compound according to Embodiment 1, or a
tautomer thercof, or a pharmacecutically acceptable salt of said compound or tautomer,

wherein the compound of Formula I 1s a compound of Formula III°

HoN_ X

R* \||/ H

R® N
2 ),
R° \ Y RZ
R

II".

Provided herein as Embodiment 5 1s the compound according to any on¢ of
Embodiments 1 to 4, or a tautomer thercof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein n 1s 0.

Provided herem as Embodiment 6 1s the compound according to any on¢ of
Embodiments 1 to 4, or a tautomer thercof, or a pharmaceutically acceptable salt of said
compound or tautomer, whereinn 1s 1.

Provided herem as Embodiment 7 1s the compound according to any on¢ of
Embodiments 1 to 6, or a tautomer thercof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein X 1s O.

Provided herem as Embodiment 8 1s the compound according to any one of
Embodiments 1 to 6, or a tautomer thercof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein X 1s S.

Provided herem as Embodiment 9 1s the compound according to any on¢ of
Embodiments 1 to 8, or a tautomer thercof, or a pharmaceutically acceptable salt of said

compound or tautomer, wherein Y 1s O.
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Provided herem as Embodiment 10 1s the compound according to any one of
Embodiments 1 to 8, or a tautomer thercof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein Y is NR'.

Provided herem as Embodiment 11 1s the compound according to any one of

5  Embodiments 1 to 8 and 10, or a tautomer thercof, or a pharmaceutically acceptable salt of

said compound or tautomer, wherein

O O O O >_§_
> %‘ >—§— _>_§_ >‘%— —0
Rl iS H3C ’ , F3C , —0 ] ]
O O
>_%_ >_§_ / N / N
O %—o \>—§— - \>—§—
> > _N > _N >
N N
—N —N
—O , Or _O
10 Provided herein as Embodiment 12 1s the compound according to any one of

Embodiments 1 to 8 and 10, or a tautomer thercof, or a pharmaceutically acceptable salt of
said compound or tautomer, wherein
R'is a 6-membered nitrogen-containing heteroaryl, wherein the heteroaryl is
optionally substituted with 1 to 3 substituents independently selected from halogen, C;salkyl,
15  or Ciealkoxy.
Provided herein as Embodiment 13 1s the compound according to any one of
Embodiments 1 to 8, 10, and 12, or a tautomer therecof, or a pharmaceutically acceptable salt
of said compound or tautomer, wherein
R' is pyrimidinyl optionally substituted with 1 to 3 substituents independently
20  selected from halogen, Cisalkyl, or Cisalkoxy.
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Provided herem as Embodiment 14 1s the compound according to any one of
Embodiments 1 to 8 and 10 to 13, or a tautomer thereof, or a pharmaceutically acceptable salt

of said compound or tautomer, wherein

4 N\}g_

Provided herein as Embodiment 15 1s the compound according to any one of

R!is

Embodiments 1 to 9, or a tautomer thercof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein

R? is H, methyl, monofluoromethyl, difluoromethyl, or trifluoromethyl.

Provided herein as Embodiment 16 1s the compound according to any one of
Embodiments 1 to 9, or a tautomer thercof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein

R? is trifluoromethyl.

Provided herem as Embodiment 17 1s the compound according to any one of
Embodiments 1 to 17, or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein R’ is F.

Provided herein as Embodiment 18 1s the compound according to any one of
Embodiments 1 to 17, or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein R” and R° is F or H and the other of R” and R° is pyridyl or
pyrazinyl, which pyridyl or pyrazinyl 1s optionally substituted with 1 to 3 substituents
independently selected from halogen, -CN, C,salkyl, Cisalkoxy, 2-propynyloxy, 2-
butynyloxy, 3-butyn-2-yloxy, or (3-methyl-1,2.4-oxadiazol-5-yl)methoxy,

wherein the C,¢alkyl or Cj_salkoxy 1s optionally substituted with 1 to 4 substituents
independently selected from F or methoxy.

Provided herem as Embodiment 19 1s the compound according to any one of
Embodiments 1 to 17, or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein R” and R® is F or H and the other of R” and R°® is pyridyl or
pyrazinyl, which pyridyl or pyrazinyl 1s optionally substituted with 1 to 3 substituents
independently selected tfrom -CN, Ciealkyl, Cisalkoxy, 2-propynyloxy, 2-butynyloxy, 3-
butyn-2-yloxy, or (3-methyl-1,2.4-oxadiazol-5-yl)methoxy,
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wherein the Cialkyl or Cisalkoxy 1s optionally substituted with 1 to 4 substituents
independently selected from F or methoxy.

Provided herein as Embodiment 20 1s the compound according to any one of
Embodiments 1 to 18, or a tautomer thereof, or a pharmaceutically acceptable salt of said

compound or tautomer, wherein one of R® and R’ is
N N N
4 Y- 4 V- Fic 4 V-
N N
FLC / \ g— N NC / \ g_
— NC / \ g— —

Cl ———

o , |
ol V4

— NC—</— N\ %— /o_</_ N\ %‘“

2 2 2
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— / N=—
Provided herem as an alternative Embodiment 20 1s the compound according to any

onc of Embodiments 1 to 18, or a tautomer thercof, or a pharmaceutically acceptable salt of

5 said compound or tautomer, wherein one of R® and R’ is

F_@g_ c.@g_ SN

FAC 4 N\ g— N ot I\I\ g_
— NC /N %— —
ot \ -

_ NG _(_ \ - /O_(_ \ =

o/ N\

\_< —
10 , F



CA 03047285 2015-06-14

WO 2018/112084 PCT/US2017/066180

- 15 -

F N
Provided herem as Embodiment 21 1s the compound according to any one of

5  Embodiments 1 to 19, or a tautomer thercof, or a pharmaceutically acceptable salt of said

compound or tautomer, wherein one of R® and R’ is
N
o\ :

F3C—</:N>f§— — NC / N\ %—

\_< —
10 , F
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o—</__>—§— N
:_< — o—</__>—§—
— = "

Provided herem as Embodiment 22 1s the compound according to any one of
Embodiments 1 to 21, or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein

R*is H; and

R’ is H.

Provided herein as Embodiment 23 1s the compound according to any one of
Embodiments 1 to 21, or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein

R* is H; and

R®is H.

Provided herein as Embodiment 24 1s the compound according to any one of
Embodiments 1 to 21, or a tautomer thereot, or a pharmaccutically acceptable salt of said
compound or tautomer, wherein

R*is F; and

R’ is H.

Provided herem as Embodiment 25 1s the compound according to any one of
Embodiments 1 to 21, or a tautomer thereot, or a pharmaccutically acceptable salt of said
compound or tautomer, wherein

R*is F; and

R®is H.

Provided herem as Embodiment 26 1s the compound according to any one of

Embodiments 1 to 21, or a tautomer thereot, or a pharmaccutically acceptable salt of said

compound or tautomer, wherein

PCT/US2017/066180
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R*is H; and

R’ is F.

Provided herein as Embodiment 27 1s the compound according to any one of
Embodiments 1 to 21 or a tautomer thereof, or a pharmaceutically acceptable salt of said
compound or tautomer, wherein

R* is H; and

R®isF.

Provided herein as Embodiment 28 1s the compound of Embodiment 1, or a tautomer
thereof, or a pharmaceutically acceptable salt of said compound or tautomer, selected from

(4aS,7aR)-7a-(5-((Z)-2-(5-chloropyridin-2-yl)-2-fluorovinyl)-2-fluorophenyl)-6-(5-
fluoropyrimidin-2-yl)-4.4a,5.6,7,7a-hexahydropyrrolo|[3.,4-d][ 1,3 |thiazin-2-amine¢;

(4aR.7aS)-7a-(5-((Z)-2-(5-chloropyridin-2-yl)-2-fluorovinyl)-2-fluorophenyl)-6-(5-
fluoropyrimidin-2-yl)-4,4a,5,6,7,7a-hexahydropyrrolo|3,4-d]| 1,3 |thiazin-2-amine;

6-((Z)-2-(3-((4aR.,7aS)-2-amino-6-(5-fluoropyrimidin-2-yl)-4.4a,5.6,7,7a-
hexahydropyrrolo]3.4-d|[ 1,3 ]|thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)nicotinonitrile;
6-((Z)-2-(3-((4aS,7aR)-2-amino-6-(3-fluoropyrimidin-2-yl)-4.4a,5.6,7,7a-
hexahydropyrrolo[3.4-d][ 1,3 |thiazin-7a-yl)-4-fluorophenyl)- 1-fluorovinyl)nicotinonitrile;
(4aR.7aR)-7a-(5-((Z)-2-(5-chloropyridin-2-yl)-2-fluorovinyl)-2-tfluorophenyl)-
4a,3,7,Ta-tetrahydro-4H-turo|3.4-d|| 1,3 |th1azin-2-amine;
(4aS,7aS)-7a-(5-((Z)-2-(5-chloropyridin-2-yl)-2-fluorovinyl)-2-fluorophenyl)-
4a,3,7,Ta-tetrahydro-4H-turo|3.4-d|| 1,3 |th1azin-2-amine;
6-((Z)-2-(3-((4aR,7aR)-2-amino-4a,5,7,7a-tctrahydro-4H-turo| 3,4-d|[ 1,3 |thiazin-7a-
yl)-4-fluorophenyl)-1-fluorovinyl)nicotinonitrile;
6-((Z)-2-(3-((4aS,7aS)-2-amino-4a,5,7,7a-tetrahydro-4H-furo[3.4-d|[ 1,3 |thiazin-7a-
yl)-4-fluorophenyl)- 1-fluorovinyl)nicotinonitrile;
(4aR.7aS)-7a-(2-fluoro-5-((Z)-2-fluoro-2-(5-methoxypyrazin-2-yl)vinyl)phenyl)-6-
(5-fluoropyrimidin-2-yl)-4.4a.5.6,7,7a-hexahydropyrrolo|3,4-d][ 1,3 [thiazin-2-amine;
(4aR,7aS)-7a-(2-tfluoro-5-((Z)-2-tfluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-2-
yl)vinyl)phenyl)-6-(5-fluoropyrimidin-2-y1)-4.4a,5,6,7, 7a-hexahydropyrrolo| 3.4-

d][ 1,3 ]thiazin-2-amine¢;
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(4aR.7aS)-7a-(2-tfluoro-3-((Z)-2-fluoro-2-(5-((3-methyl-1,2.4-oxadiazol-3-
yl)methoxy)pyrazin-2-yl)vinyl)phenyl)-6-(5-fluoropyrimidin-2-yl)-4.4a.5.6,7.7a-
hexahydropyrrolo[3.4-d][ 1,3 ]thiazin-2-amine;

5-((Z)-2-(3-((4aR.,7aS)-2-amino-6-(5-fluoropyrimidin-2-yl)-4.4a,5.6,7,7a-
hexahydropyrrolo[3,4-d][1,3]thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)pyrazine-2-
carbonitrile;

(4aR,7aS)-7a-(2-tfluoro-5-((Z)-2-fluoro-2-(5-(2.,2,3,3-tetrafluoropropoxy)pyrazin-2-
yl)vinyl)phenyl)-6-(5-fluoropyrimidin-2-yl)-4.4a.5.6,7,7a-hexahydropyrrolo|[ 3,4-
d][1,3]thiazin-2-amine;

(4aR.7aS)-7a-(5-((Z)-2-(5-(2,2-difluorocthoxy)pyrazin-2-yl)-2-tluorovinyl)-2-
fluorophenyl)-6-(5-fluoropyrimidin-2-yl)-4,4a,5,6,7, 7a-hexahydropyrrolo|3,4-d]| 1,3 |thiazin-
2-aming;

(4aR,7aS)-7a-(2-tfluoro-5-((Z)-2-tfluoro-2-(5-(((S)-1-methoxypropan-2-
yl)oxy)pyrazin-2-yl)vinyl)phenyl)-6-(5-tfluoropyrimidin-2-yl)-4.4a,5,6.7,7a-
hexahydropyrrolo|3.4-d][ 1,3 ]thiazin-2-amine;

(4aR.,7aS)-7a-(5-((Z)-2-(5-((S)-but-3-yn-2-yloxy)pyrazin-2-yl)-2-fluorovinyl)-2-
fluorophenyl)-6-(5-fluoropyrimidin-2-yl)-4,4a,5,6,7, 7a-hexahydropyrrolo|3,4-d]| 1,3 |thiazin-
2-aming;

(4aR,7aS)-tert-butyl 2-amino-7a-(2-fluoro-5-((Z)-2-fluoro-2-(5-(prop-2-yn-1-
yvloxy)pyrazin-2-yl)vinyl)phenyl)-4a,5,7, 7a-tetrahydropyrrolo|3,4-d]| 1,3 [thiazine-6(4H)-
carboxylate;

(4aR.,7aS)-7a-(5-((Z)-2-(5-(but-2-yn-1-yloxy)pyrazin-2-yl)-2-fluorovinyl)-2-
fluorophenyl)-6-(5-fluoropyrimidin-2-yl)-4,4a,5,6,7, 7a-hexahydropyrrolo|3,4-d]| 1,3 |thiazin-
2-aming;

1-((4aR,7aS)-2-amino-7a-(2-tfluoro-5-((Z)-2-tfluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-
2-yl)vinyl)phenyl)-4a,5,7,7a-tetrahydropyrrolo|3,4-d][ 1,3 ]thiazin-6(4H)-yl)ethanone;

1-((4aR.,7aS)-2-amino-7a-(2-fluoro-5-((Z)-2-fluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-
2-yl)vinyl)phenyl)-4a,5,7,7a-tetrahydropyrrolo|3,4-d]| 1,3 [thiazin-6(4H)-y1)-3,3, 3-

trifluoropropan-1-one;
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(4aR,7aS)-7a-(2-tfluoro-5-((Z)-2-tfluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-2-
yl)vinyl)phenyl)-6-(pyrimidin-2-yl)-4.4a,5,6,7,7a-hexahydropyrrolo|[3.4-d || 1,3 |thiazin-2-
amine:

(4aR,7aS)-methyl 2-amino-7a-(2-fluoro-5-((Z)-2-fluoro-2-(5-(prop-2-yn-1-
yvloxy)pyrazin-2-yl)vinyl)phenyl)-4a,5,7, 7a-tetrahydropyrrolo|3,4-d]| 1,3 [thiazine-6(4H)-

carboxylate;

1-((4aR,7aS)-2-amino-7a-(2-tfluoro-5-((Z)-2-tfluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-

2-ylvinyl)phenyl)-4a,5,7,7a-tetrahydropyrrolo|3.,4-d ][ 1,3 |thiazin-6(4H)-yl)propan-1-one;

(4aR.7aS)-cthyl 2-amino-7a-(2-fluoro-3-((Z)-2-fluoro-2-(3-(prop-2-yn-1-
yvloxy)pyrazin-2-yl)vinyl)phenyl)-4a,5,7, 7a-tetrahydropyrrolo|3.4-d|[ 1,3 |thiazine-6(4H)-
carboxylate;

(4aR.7aS)-1sopropyl 2-amino-7a-(2-fluoro-5-((Z)-2-fluoro-2-(5-(prop-2-yn-1-
yvloxy)pyrazin-2-yl)vinyl)phenyl)-4a,5,7, 7a-tetrahydropyrrolo|3,4-d]| 1,3 [thiazine-6(4H)-
carboxylate;

6-((Z)-2-(3-((4aR,5R,7aR)-2-amino-5-(trifluoromethyl)-4a,5,7, 7a-tetrahydro-4 H-
furo|3,4-d|[ 1,3 ]thiazin-7a-yl)-4-fluorophenyl)- I-fluorovinyl)nicotinonitrile;

6-((Z)-2-(3-((4a8S,38S,7aS)-2-amino-3-(trifluoromethyl)-4a,5,7, 7a-tetrahydro-4H-
furo|3.4-d|[ 1,3 |thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)nicotmonaitrile;

(4aS,5S8,7aS)-7a-(2-tluoro-3-((Z)-2-tfluoro-2-(5-(prop-2-ynyloxy)pyrazin-2-
yl)vinyl)phenyl)-5-(trifluoromethyl)-4a.5,7, 7a-tetrahydro-4H-furo| 3,4-d|| 1,3 [th1azin-2-
amine:

5-((Z)-2-(3-((4a8,38,7aS)-2-amino-5-(trifluoromethyl)-4a,5,7, 7a-tetrahydro-4H-
furo|[3.4-d][ 1,3 ]thiazin-7a-yl)-4-fluorophenyl)- 1-fluorovinyl)pyrazine-2-carbonitrile;

(4aS,5S,7aS)-7a-(2-fluoro-3-((Z)-2-tluoro-2-(5-(trifluoromethoxy)pyridin-2-
yl)vinyl)phenyl)-5-(trifluoromethyl)-4a,5,7,7a-tetrahydro-4H-furo[ 3.4-d][ 1,3 |thiazin-2-
amine:

6-((Z)-2-(3-((4aR,7aS)-2-amino-6-(5-fluoro-4-methoxy-6-methylpyrimidin-2-yl)-
4.4a,5,6,7,7a-hexahydropyrrolo|3.,4-d|| 1,3 |thiazin-7a-yl)-4-tfluorophenyl)-1-
fluorovinyl)nicotinonitrile;

6-((Z)-2-(3-((4a8S,38,7aS)-2-amino-5-(fluoromethyl)-4a,5.7, 7a-tetrahydro-4H-
furo|3,4-d|| 1,3 |thiazin-7a-yl)-4-fluorophenyl)- 1-fluorovinyl)nicotinonitrile;

PCT/US2017/066180
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(4aS,5S.7aS)-7a-(2-tfluoro-3-((Z)-2-tfluoro-2-(5-tfluoropyridin-2-yl)vinyl)phenyl)-5-
(trifluoromethyl)-4a,5,7, 7a-tetrahydro-4H-furo| 3,4-d|| 1,3 |thiazin-2-aming¢;
6-((Z)-2-(3-((4aR,5R,7aR)-2-amino-5-(fluoromethyl)-4a,3,7, 7a-tetrahydro-4 H-
furo|3.4-d|| 1,3 |thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)nicotimonitrile;
6-((Z)-2-(3-((4aR,7aS)-2-amino-6-(5-fluoro-4-methoxypyrimidin-2-yl)-4.4a,5.6,7,7a-
hexahydropyrrolo[3.4-d][ 1,3 |thiazin-7a-yl)-4-fluorophenyl)- 1-fluorovinyl)nicotinonitrile;
6-((Z)-2-(3-((4aR,7aS)-2-amino-6-(pyrimidin-2-yl)-4.4a,5.6,7,7a-
hexahydropyrrolo|3.4-d|[ 1,3 ]|thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)nicotinonitrile;
(4a8S,58,7aS)-7a-(2-tluoro-5-((Z)-2-tfluoro-2-(5-methoxypyrazin-2-yl)vinyl)phenyl)-
S-(trifluoromethyl)-4a.5,7,7a-tetrahydro-4H-furo[3.4-d || 1,3 |thiazin-2-amine;
(4aS,3S,7aS)-7a-(5-((Z)-2-(3-chloro-5-(trifluoromethyl)pyridin-2-yl)-2-fluorovinyl)-
2-fluorophenyl)-5-(trifluoromethyl)-4a.5,7, 7a-tetrahydro-4H-furo| 3,4-d || 1,3 [thiazin-2-amine;
6-((Z)-2-(3-((4a8S,38S,7aS)-2-amino-5-(trifluoromethyl)-4a,5,7, 7a-tetrahydro-4H-
furo|3,4-d|[1,3|thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)-5-methylnicotinonitrile;
(4aS,5S,7aS)-7a-(2-tluoro-3-((Z)-2-tluoro-2-(5-(trifluoromethyl)pyridin-2-
yl)vinyl)phenyl)-5-(trifluoromethyl)-4a,5,7,7a-tetrahydro-4H-turo[ 3.4-d|[ 1,3 [thiazin-2-
amine:
6-((Z)-2-(3-((4a8S,38S,7aS)-2-amino-5-(trifluoromethyl)-4a,5,7, 7a-tetrahydro-4H-
furo|3,4-d|[1,3]|thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)-5-chloronicotinonitrile;
6-((Z)-2-(3-((4aR.58S,7aS)-2-amino-5-(trifluoromethyl)-4a.5,7,7a-tetrahydro-4H-
furo|3.4-d|[1,3|oxazin-7a-yl)-4-tfluorophenyl)-1-fluorovinyl)nicotinonitrile; or
6-((Z)-2-(3-((4aS,5R,7aR)-2-amino-3-(trifluoromethyl)-4a,5,7, 7a-tetrahydro-4H-
furo|3.4-d][1,3|oxazin-7a-yl)-4-tfluorophenyl)-1-tfluorovinyl)nicotinonitrile.
Provided herein as an alternative Embodiment 28 1s the compound of Embodiment 1,
or a tautomer thercof, or a pharmaceutically acceptable salt of said compound or tautomer,
selected from

(4aS,7aR)-7a-(5-((Z)-2-(5-chloropyridin-2-yl)-2-fluorovinyl)-2-fluorophenyl)-6-(5-

227202

(4aR.7aS)-7a-(5-((Z)-2-(5-chloropyridin-2-yl)-2-fluorovinyl)-2-fluorophenyl)-6-(5-

fluoropyrimidin-2-yl)-4,4a,5,6,7,7a-hexahydropyrrolo|3.,4-d|| 1,3 |thiazin-2-amine;

fluoropyrimidin-2-yl)-4,4a,5,6,7,7a-hexahydropyrrolo|3.4-d || 1,3 |thiazin-2-amine;
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6-((Z)-2-(3-((4aR.,7aS)-2-amino-6-(5-fluoropyrimidin-2-yl)-4.4a,5.6,7,7a-
hexahydropyrrolo|3.4-d|[ 1,3 ]|thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)nicotinonitrile;
6-((Z)-2-(3-((4aS,7aR)-2-amino-6-(5-fluoropyrimidin-2-yl)-4.4a,5.6,7,7a-
hexahydropyrrolo[3.4-d][ 1,3 |thiazin-7a-yl)-4-fluorophenyl)- 1-fluorovinyl)nicotinonitrile;
(4aR,7aR)-7a-(5-((Z)-2-(5-chloropyridin-2-yl)-2-fluorovinyl)-2-fluorophenyl)-
4a,5,7, Ta-tetrahydro-4H-furo|3,4-d|[ 1,3 |thiazin-2-amine;
(4a8S,7aS)-7a-(5-((Z)-2-(5-chloropyridin-2-yl)-2-fluorovinyl)-2-fluorophenyl)-
4a,3,7,Ta-tetrahydro-4H-turo|3.4-d|| 1,3 |th1azin-2-amine;
6-((Z)-2-(3-((4aR,7aR)-2-amino-4a,5,7,7a-tetrahydro-4H-furo| 3,4-d|| 1,3 |thiazin-7a-
yl)-4-fluorophenyl)-1-tfluorovinyl)nicotmonitrile;
6-((Z)-2-(3-((4aS,7aS)-2-amino-4a,5,7,7a-tetrahydro-4H-furo|3.4-d || 1,3 |thiazin-7a-
yl)-4-fluorophenyl)-1-fluorovinyl)nicotinonitrile;
(4aR.7aS)-7a-(2-fluoro-5-((Z)-2-fluoro-2-(5-methoxypyrazin-2-yl)vinyl)phenyl)-6-
(5-fluoropyrimidin-2-yl)-4.4a,5,6,7,7a-hexahydropyrrolo|3.4-d|[ 1,3 |thiazin-2-amine;
(4aR.7aS)-7a-(2-fluoro-5-((Z)-2-fluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-2-
yl)vinyl)phenyl)-6-(5-fluoropyrimidin-2-yl)-4.4a.5.6,7,7a-hexahydropyrrolo| 3,4-
d][1,3]thiazin-2-amine¢;
(4aR.7aS)-7a-(2-fluoro-3-((Z)-2-fluoro-2-(5-((3-methyl-1,2.4-oxadiazol-3-
yl)methoxy)pyrazin-2-yl)vinyl)phenyl)-6-(5-fluoropyrimidin-2-yl)-4.4a.5.6,7.7a-
hexahydropyrrolo[3.4-d][ 1,3 ]thiazin-2-amine;
5-((Z)-2-(3-((4aR.,7aS)-2-amino-6-(5-fluoropyrimidin-2-yl)-4.4a,5.6,7,7a-
hexahydropyrrolo[3,4-d][1,3]thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)pyrazine-2-
carbonitrile;
(4aR,7aS)-7a-(2-tfluoro-5-((Z)-2-fluoro-2-(5-(2.,2,3,3-tetrafluoropropoxy)pyrazin-2-
yl)vinyl)phenyl)-6-(5-fluoropyrimidin-2-yl)-4.4a.5.6,7,7a-hexahydropyrrolo|[ 3.4-
d][1,3]thiazin-2-amine;
(4aR,7aS)-7a-(5-((Z)-2-(5-(2,2-difluorocthoxy)pyrazin-2-yl)-2-tfluorovinyl)-2-
fluorophenyl)-6-(5-fluoropyrimidin-2-yl)-4,4a,5,6,7, 7a-hexahydropyrrolo|3,4-d]| 1,3 |thiazin-

2-aming;
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(4aR,7aS)-7a-(2-tfluoro-5-((Z)-2-tfluoro-2-(5-(((S)-1-methoxypropan-2-
yl)oxy)pyrazin-2-yl)vinyl)phenyl)-6-(5-tfluoropyrimidin-2-yl)-4.4a,5,6.7,7a-
hexahydropyrrolo|3.4-d][ 1,3 ]thiazin-2-amine;

(4aR.,7aS)-7a-(3-((Z)-2-(5-((S)-but-3-yn-2-yloxy)pyrazin-2-yl)-2-fluorovinyl)-2-
fluorophenyl)-6-(5-fluoropyrimidin-2-yl)-4,4a,5,6,7, 7a-hexahydropyrrolo|3,4-d]| 1,3 |thiazin-
2-aming;

(4aR,7aS)-tert-butyl 2-amino-7a-(2-fluoro-5-((Z)-2-tluoro-2-(5-(prop-2-yn-1-
yvloxy)pyrazin-2-yl)vinyl)phenyl)-4a,5,7, 7a-tetrahydropyrrolo|3,4-d]| 1,3 [thiazine-6(4H)-
carboxylate;

(4aR.,7aS)-7a-(5-((Z)-2-(5-(but-2-yn-1-yloxy)pyrazin-2-yl)-2-fluorovinyl)-2-
fluorophenyl)-6-(5-fluoropyrimidin-2-yl)-4,4a,5,6,7, 7a-hexahydropyrrolo|3,4-d]| 1,3 |thiazin-
2-aming;

1-((4aR.,7aS)-2-amino-7a-(2-fluoro-3-((Z)-2-fluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-
2-yl)vinyl)phenyl)-4a,5,7,7a-tetrahydropyrrolo|3,4-d][ 1,3 ]|thiazin-6(4H)-yl)ethanone;

1-((4aR,7aS)-2-amino-7a-(2-fluoro-3-((Z)-2-fluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-
2-yl)vinyl)phenyl)-4a,5,7,7a-tetrahydropyrrolo|3,4-d]| 1,3 [thiazin-6(4H)-y1)-3,3, 3-
trifluoropropan-1-one;

(4aR.7aS)-7a-(2-tfluoro-3-((Z)-2-fluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-2-
yl)vinyl)phenyl)-6-(pyrimidin-2-yl)-4.4a,5,6,7,7a-hexahydropyrrolo|[3.4-d || 1,3 |thiazin-2-
amine:

(4aR,7aS)-methyl 2-amino-7a-(2-fluoro-5-((Z)-2-tfluoro-2-(5-(prop-2-yn-1-
yvloxy)pyrazin-2-yl)vinyl)phenyl)-4a,5,7, 7a-tetrahydropyrrolo|3,4-d]| 1,3 [thiazine-6(4H)-
carboxylate;

1-((4aR.,7aS)-2-amino-7a-(2-fluoro-3-((Z)-2-fluoro-2-(5-(prop-2-yn-1-yloxy)pyrazin-
2-ylvinyl)phenyl)-4a,5,7,7a-tetrahydropyrrolo|3.,4-d ][ 1,3 |thiazin-6(4H)-yl)propan-1-one;

(4aR.7aS)-cthyl 2-amino-7a-(2-fluoro-3-((Z)-2-fluoro-2-(3-(prop-2-yn-1-
yvloxy)pyrazin-2-yl)vinyl)phenyl)-4a,5,7, 7a-tetrahydropyrrolo|3.4-d|[ 1,3 |thiazine-6(4H)-
carboxylate;

(4aR.7aS)-1sopropyl 2-amino-7a-(2-fluoro-5-((Z)-2-fluoro-2-(5-(prop-2-yn-1-
yvloxy)pyrazin-2-yl)vinyl)phenyl)-4a,5,7, 7a-tetrahydropyrrolo|3,4-d]| 1,3 [thiazine-6(4H)-

carboxylate;
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6-((Z)-2-(3-((4aR,5R,7aR)-2-amino-5-(trifluoromethyl)-4a,5,7,7a-tetrahydro-4 H-
furo|3,4-d|| 1,3 |thiazin-7a-yl)-4-fluorophenyl)- 1-fluorovinyl)nicotinonitrile;
6-((Z)-2-(3-((4a8,58S,7aS)-2-amino-5-(trifluoromethyl)-4a.5,7,7a-tetrahydro-4H-
furo|3.4-d|| 1,3 |thiazin-7a-yl)-4-fluorophenyl)-1-fluorovinyl)nicotimonitrile;
(4a8S,5S,7aS)-7a-(2-fluoro-5-((Z)-