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1. GENERAL INFORMATION

Unless stated otherwise, reagents were obtained from commercial sources and used without
purification. New compounds have been fully characterized. NMR characterization was performed on
reported ones. ‘H-NMR spectra were recorded on Bruker Avance DPX-400 or DPX-600 (600 MHz),
with the residual solvent peak as the internal reference (CDCl; = 7.26 ppm). 'H resonances are
reported to the nearest 0.01 ppm. BC-NMR spectra were recorded on the same spectrometer with
proton decoupling, with the solvent peak as the internal reference (CDCl; = 77.00 ppm). All 13C
resonances are reported to the nearest 0.01 ppm. DEPT 135, COSY, HMQC, and HMBC experiments
were used to aid structural determination and spectral assignment. The multiplicity of H signals are
indicated as: s =singlet, d = doublet, dd = doublet of doublets, ddd = doublet of doublets of doublets, t
= triplet, q = quadruplet, sext = sextet, m = multiplet, br = broad, or combinations of thereof. Coupling
constants (J) are quoted in Hz and reported to the nearest 0.1 Hz. Where appropriate, measures of
the same coupling constant are averaged. Unless stated otherwise, reagents were obtained from
commercial sources and used without purification. The removal of solvent under reduced pressure
was carried out on a standard rotary evaporator. High resolution mass spectrometry (HRMS) was
performed using a Waters Micromass LCT Premier™ spectrometer using time of flight with positive
ESI, or a Bruker BioApex 47e FTICR spectrometer using (positive or negative) ESI or El at 70 eV to
within a tolerance of 5 ppm of the theoretically calculated value. Infrared spectra were recorded on a
Perkin-Elmer Spectrum RX One FT-IR ATR (Attenuated Total Reflectance) spectrometer. The samples
were prepared as thin films deposited on the ATR, unless otherwise specified. Only structurally
important absorptions are quoted. Absorption maxima (Vyna.) are reported in wavenumbers (cm™).
Optical rotations were measured on a Perkin-Elmer Polarimeter 343 at 589 nm (Na D-line) with a path
length of 10 cm path length. Concentration (c) are quoted in g per 100 mL and specific rotations,
[alp™* are reported in units of 10 cm’g™ at 24 °C. Melting points were using an OptiMelt automated
melting point system available from Standford Research Systems. High pressure liquid
chromatography (HPLC) was run on an Agilent Technologies 1100 Series HPLC with wavelength
monitoring at 210 and 254 nm, using a Daicel Chiralpak AD-H column (250 mm x 4.6 mm |.D.; pore
size: 50 pm). The flow experiments were performed on Unigsis FlowSyn module® or a Vapourtec
R2+R4 module.” Back pressure regulator is indicated as BPR. All gas-flow reactions were performed
with a tube-in-tube reactor as described to introduce gases into a continuous flow stream. For the
design of the tube-in-tube reactor see previous publications.> Omnifit® columns® were used for the

containment of polymer-supported reagent or other solid reagents.
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2. Preparation of a precursor to the sacubitril

Flow synthesis of 4-phenylstyrene 11
C,H,

| Sber 20mt Oh
- UG

with 3 120 °C 3
Pd(OAc), (1 mol %) Ll ‘
BuzPH-BF 4 (2 mol %)

Cy,NMe in PhMe/MeOH (9:1)
4-lodobiphenyl 10 (420 mg, 1.5 mmol), Cy,NMe (0.39 mL, 1.8 mmol), Pd(OAc), (3 mg, 1 mol%) and
‘BusPHBF, (9 mg, 2 mol%) were dissolved in PhMe/MeOH (5 mL, 9:1). The reaction mixture was
injected into a Unigsis Flowsyn reactor via a 5 mL PEEK injection loop. The reaction plug was pumped
at 1.0 mL min™ (using PhMe/MeOH (9:1) as stock solvent) through a tube-in-tube gas reactor

pressurized with ethylene (15 bar) followed by a 20 mL PTFE reaction coil at 120 °C. The exiting

1.0 mL/min, 120 °C, 20 min

reaction stream passed through an Omnifit column containing a mixture of QP-TU and QP-SA
followed by a 200 psi BPR. The output was directed into a pre-weighed flask and flushed with argon.
The solvent was removed in vacuo to provide 268 mg (99%) of the title compound 11 as a white
crystalline solid.

'H NMR (400 MHz, CDCl3) & 7.64 (d, J = 7.2 Hz, 2H), 7.61 (d, J = 8.3 Hz, 2H), 7.52 (d, J = 8.3 Hz, 2H),
7.48 (t,J = 7.4 Hz, 2H), 7.38 (t, J = 7.4 Hz, 1H), 6.78 (dd, J = 17.6, 11.0 Hz, 1H), 5.83 (d, J = 17.6 Hz, 1H),
5.31(d, J = 11.0 Hz, 1H).

3C NMR (100 MHz, CDCl3) & 140.7, 140.6, 136.6, 136.4, 128.7, 128.7, 127.3, 127.2, 127.2, 126.9,
126.9, 126.6, 126.6, 114.0.

Flow synthesis of (4-Biphenylyl)acetaldehyde 7

0,
8 bar 30 mL
N [T p -0
T 3 3 BPR —= O 7
O with ' 60°C | 0.5 mLmin, 60 °C, 1 O
(PhCN),PdCl, (5 mol %) ; 80°C 0. ; :

CuCl, (5 mol %)
H,0 in PhMe/'BUOH (1:6)

4-Phenylstyrene 11 (72 mg, 0.4 mmol) was dissolved in PhMe/'BuOH (1:6, 2 mL) and loaded into
injection loop A (2 mL). (MeCN),PdCl, (5 mg, 5 mol%), CuCl, (3 mg, 5 mol%) and H,0 (0.01 mL, 0.56
mmol) were dissolved in PhMe/'BuOH (1:6, 2 mL) and loaded into injection loop B (2 mL). Both
reagents were then pumped using a Unigsis Flowsyn reactor via the 2 mL PEEK injection loops A and B
at a combined flow rate of 0.5 mL min™ (using PhMe/'BUOH (1:6) as stock solvent). The combined
reagent stream was the passed through a tube-in-tube reactor pressurized with dry O, (8 bar)
followed by a 30 mL stainless steel reaction coil at 60 °C. The output stream then passed through an
Omnifit column containing QP-TU and a 150 psi BPR, directed into a round-bottom flask. The flask
was purged throughout the reaction with a stream of argon. The solvent was removed under vacuum
and the crude reside purified by silica gel column chromatography to yield 63 mg (80%) of the title
compound 7 as a white crystalline solid.

'H NMR (400 MHz, CDCl3) 6 = 9.81 (1 H, t, J = 2.5 Hz), 7.63 (4 H, d, J = 7.8 Hz), 7.48 (2 H, t, J = 7.4 Hz),

7.39 (1H, t, 7.4 Hz), 7.32 (2H, d, J = 7.8 Hz), 3.75 (2H, s).
3C NMR (101 MHz, CDCl5) § 191.4, 140.6, 140.4, 130.9, 130.1, 128.9, 127.7, 127.4, 127.1, 50.0.
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Flow synthesis of [2-(4-Biphenylyl)ethylidene]((S)-tert-butylsulfinyl)amine 12

7
O Ittt N. _Bu
O o ; 70°C O Z198

S Qﬂ MgSO, == QPSA-BZA}={ BPR — o]

0.3 mL/min, 70 °C, 10 min

with
5 mol % PPTS in ‘PrOH

(4-Biphenyl)acetaldehyde 7 (392 mg, 2mmol) was dissolved in PhMe/'BuOH (1:9, 2 mL) and loaded
into injection loop A (2 mL). (S)-tert-Butylsulfinamide 8 (266 mg, 2.2 mmol) and PPTS (25 mg, 5 mol%)
were dissolved in 'PrOH (2 mL) and loaded into injection loop B (2 mL). The reagents are pumped
using a Unigsis Flowsyn reactor via the 2 mL PEEK injection loops A and B. The two sample loops were
switched inline into streams of PhMe/'BuOH each flowing at 0.15 mL min™" and mixed in T-piece. The
output of the T-piece was directed to an Omnifit column containing MgSO, (6 g) held at 70 °C,
followed by a column containing a mixture of QP-SA and QP-BZA, followed by a 40 psi BPR. The
output stream was collected in a 25 mL round bottom flask and the solvent was removed in vacuo to
afford 595 mg (99%) of analytical pure title compound 12 as an orange solid.

'H NMR (400 MHz, CDCl;) 6 8.17 (1 H, t, J = 5.2 Hz), 7.58 (4 H, dd , J = 7.4, 7.8 Hz), 7.44 (2 H, t, J = 7.4
Hz), 7.35 (1 H,t,J=7.3 Hz), 7.31 (2 H, d, /= 8.0 Hz), 3.88 (2 H, m), 1.21 (9 H, s).

3¢ NMR (101 MHz, CDCl5) 6 167.3, 140.7, 140.1, 133.8, 129.6, 128.8, 127.6, 127.3, 127.0, 56.9, 42.3,
22.4.

m.p. 48.1-50.0 °C

[a]p* +195.8 (c 1.0, CHCl3)

Vimax (film)/cm™ 1620 (C=N sulfinimine), 1487 (C=C aromatic), 1364 (S=0 sulfinimine), 1081, 1078
HRMS (EI, m/z [M+H]") Calcd for C;5H,,NOS 300.1422; found 300.1417.

HPLC 97 % ee (Daicel Chiralpak AD-H column; 90:10 hexanes/isopropanol; flow rate = 0.9 mL min'l; 25
°C; A = 254 nm; run time = 35 min; tg (S) = 14.6 min, tg (R) = 8.9 min).

Flow synthesis of (4R)-5-(4-biphenylyl)-4-[(S)-tert-butylsulfinylamino]-2-methylenepentanoic acid

ethyl ester 13

/N\S.\PBU ,,,,,,,,,,,,,,,,,,,,
O L) i 25°C  10mL!
. CY - QPSA-TUp={ BPR :
O \)L 2 XX ,: HN(R™" "CO5Et
5 9
r CO,Et Sy

0.2 mL/min, 25°C, 1 h Bu" S0 13
9 (1.2 equiv)

with
LiClI (8.0 equiv)
in ProH

Activation of zinc dust procedure’: Zinc dust® is activated by stirring with dilute HCI, then washing
with distilled water, ethanol and diethyl ether, followed by rigorous drying.

[2-(4-Biphenylyl)ethylidene]((S)-tert-butylsulfinyl)amine 12 (595 mg, 2 mmol) was dissolved in 'PrOH
(2 mL) and loaded into injection loop A (2 mL). 2-(Bromomethyl)propenoic acid ethyl ester 8 (460 mg,
2.4 mmol) and LiCl (339 mg, 8 mmol) dissolved in 'PrOH (2 mL) and loaded into injection loop B (2 mL).
The reagents are pumped using a Unigsis Flowsyn reactor via the 2 mL PEEK injection loops A and B.
The two sample loops were switched inline into streams of 'PrOH each flowing at 0.1 mL min™". The
two sample loops were switched inline into streams of 'PrOH each flowing at 0.15 mL min~" and mixed
in T-piece. The output stream of the T-piece was directed to an Ominfit column (3 mm i.d. x 100 mm)
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containing activated zinc dust (1.35 g) followed by a 10 mL PFA reactor coil. The output was then
pumped through an Omnifit column containing QP-SA and QP-TU, followed by a 40 psi BPR. The
exiting stream containing the reaction mixture was directed into a 25 mL round bottom flask and the
solvent was removed under vacuum. Purification of the crude residue by silica gel column
chromatography provided 579 mg (70%) of the title compound 13 as a colourless oil.

'"H NMR (600 MHz, CDCl;) 6 7.60 (2 H,d, J=8.4 Hz), 757 (2H,d, J=8.2 Hz), 7.45 (2 H, t, J = 7.5 Hz),
7.35(3H,m), 6.26 (1 H,s),5.60(1H,s),4.19(2H,q,/=7.1Hz),3.80(1H, m),3.35(1H,d,J=83Hz),
3.14 (1 H,dd,J=13.7,5.1 Hz), 3.02 (1 H, dd, J = 13.7, 7.1 Hz), 2.57 (1 H, dd, J = 14.1, 4.3 Hz), 2.44 (1
H,dd,/=14.1,9.5Hz),1.28 (3H,t,J=7.1Hz),1.16 (9 H, s)

B¢ NMR (101 MHz, CDCl3) & 167.0, 140.8, 139.5, 137.7, 136.1, 130.4, 128.7, 127.7, 127.1, 127.0,
127.0,61.0,57.0, 56.2, 42.6, 38.0, 22.6, 14.2

Vmax (film)/cm™ 3234, 2958, 1713 (C=0 ester), 1628 (C=C alkene), 1487, 1182, 1143, 1053

m/z (El, m/z [M+H]") calcd for C,4H3,NO5S 414.2103, found 414.2097

HPLC 98:2 d.r. (Daicel Chiralpak AD-H column; 90:10 hexanes/isopropanol; flow rate = 0.9 mL min'l;
25 °C; A = 254 nm; run time = 35 min; tz (4R,Ss) = 12.4 min, tz (4S,Ss) = 17.0 min).

Scheme 1 Carbethoxyallylation of 13

P N\S' Bu
(S v 25°C 10 mL!
12 o N i . : -
+ m i Zn | ‘ |QPSA-TU={ BPR — &J\
O \)L 4 Ot : HN'(R) CO,Et
B (s)
r CO,Et "Sso

0.2 mL/min, 25°C, 1 h ‘Bu 13
9 (1.2 equiv)
with
LiCl (8.0 equiv)
in 'ProH
Table 1. Carbethoxyallylation Optimizations - Batch
a ... b . c d
entry metal solvent additive yield % d.r.
1 Zn DMF Licl 75 99:1
2° Zn DMF Licl 78 99:1
3° Zn 'ProH Licl 82 99:1
45 Zn 'PrOH Licl 68 99:1
Flow_g .

5 Zn DMF Licl 40 99:1
Flowe, Zn DMF Licl 61 99:1
Flowh Zn DMF Licl 65 99:1
Flowgh Zn 'PrOH Licl 70 99:1

b
“Imine (1.7 mmol), 7 (2.0 mmol) 0.5 M, 20 °C, 2 h. LiCl (4 eq.) is used. ‘Isolated yield of diastereomerically pure material
after column chromatography. "d.r. determined by 'H NMR analysis of crude mixtures. eK2C03 (0.5 eq.) is added. fPerformed on
30 g scale. 9Run without the 10 mL reaction coil after the zinc column. "LiCl (8 eq.) is used.
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Batch synthesis of (4R)-5-(4-biphenylyl)-4-[(S)-tert-butylsulfinylamino]-2-methylenepentanoic acid 6

HN
© (R)

S. OH
>( *o

To a stirred solution of (4R)-5-(4-biphenylyl)-4-[(S)-tert-butylsulfinylamino]-2-methylenepentanoic
acid ethyl ester 13 (28 g, 68 mmol) in THF (500 mL) at 0 °C was added a solution of lithium hydroxide
(9 g) in H,0 (300 mL). The reaction mixture was allowed to warm to room temperature and stirred for
6 h. The reaction was quenched by addition of phosphoric acid (85% v/v) until pH 3-4 was obtained.
Et,0 (500 mL) was added and the aqueous layer removed. The remaining organic layer was washed
with brine (100 mL), dried with MgSO, and the solvent removed under vacuum. The residue was
dissolved in the minimum amount of CH,Cl, followed by slow addition of hexane to precipitate 25.2 g
(98%) of titled compound 6 as a white amorphous solid.

'H NMR (400 MHz, CDCl;) § 7.58 (d, J = 7.4 Hz, 2H), 7.54 (d, J = 8.1 Hz, 2H), 7.43 (t, J = 7.4 Hz, 2H), 7.33
(t, J=7.1Hz, 1H), 7.33 (d, J = 8.1 Hz, 2H), 6.34 (s, 1H), 5.66 (s, 1H), 3.85 (m, 1H), 3.65 (d, J = 7.8 Hz,
1H), 3.10 (dd, J = 13.8, 5.6 Hz, 1H), 3.03 (dd, J = 13.8, 6.9 Hz, 1H), 2.51 (m, 2H), 1.16 (s, 9H).

BC NMR (100 MHz, CDCl;) 6 170.4, 140.8, 139.5, 137.7, 136.2, 130.3, 128.8, 127.2, 127.0, 57.1, 56.6,
55.5,42.5,37.5,22.7, 22.2.

IR (neat, Upa, cm™) 2925 (C-H alkyl), 1694 (C=0 acid), 1626 (C=C alkene), 1487 (C=C aromatic), 1185
(C-0 ester), 1007 (S=0 sulfinyl).

mp 59.6 °C

HRMS (ESI", m/z [M+H]") Calcd for C,H,,NO;S 386.1790; found 386.1780.

HPLC 95:5 d.r. (Daicel Chiralpak AD-H column; 90:10 hexanes/isopropanol; 25 °C; flow rate = 0.9 mL
min'l; A =254 nm; run time = 30 min; tz (4R,Ss) = 16.9 min, tz(4S,Ss) = 8.9, 21.3 min).

Flow synthesis of (2R, 4S)-5-(4-biphenylyl)-4-[(S)-tert-butylsulfinylamino]-2-methylpentanoic acid
14

(4R)-5-(4-Biphenylyl)-4-[(S)-tert-butylsulfinylamino]-2-methylenepentanoic acid 6 (2.0 g, 5.2 mmol),
(-)-2,3-Bis[(2R,5R)-2,5-dimethylphospholano] maleicanhydride(1,5-cyclooctadiene)rhodium(l)
tetrafluoroborate (324 mg, 519 umol) and N,N-diisopropylethylamine (0.06 mL, 4.67 mmol) were
dissolved in EtOH (69 mL). The reaction mixture was injected into a Vapourtec R2+/R4, flowing at 0.2
mL min~" through a tube-in-tube gas reactor pressurized with H, (20 bar) followed by two 10 mL
stainless steel reaction coils at room temperature. The output reaction stream passed through
another tube-in-tube gas reactor pressurized with H, (20 bar) by two 10 mL stainless steel reaction
coils at room temperature. The output was directed through a 40 psi BPR and a variable BPR into a
pre-weighed flask and flushed with argon. The reaction mixture was filtered through celite and the
solvent removed in vacuo to provide 1.99 g (99%) of the title compound 14 as a yellow solid.

'H NMR (600 MHz, CDCl3) 6 7.58 (2 H, d, J = 7.4 Hz), 7.54 (2 H, d, J = 8.0 Hz), 7.42 (2 H, t, J = 7.6 Hz),
7.33(1H,t,J=8.2Hz),7.32 (2 H,d, = 8.2 Hz), 3.68 —3.75 (1 H, m), 3.37 (1 H, d, J = 9.0 Hz), 3.10 (1 H,
dd, J = 13.7, 4.6 Hz), 3.04 (1 H, dd, J = 13.7, 6.9 Hz), 2.72 (1 H, m), 1.91 (1 H, ddd, J = 14.0, 10.4, 3.5
Hz), 1.51 (1 H, ddd, J = 14.0, 10.4, 3.5 Hz), 1.23 (3 H, d, J = 6.8 Hz), 1.21 (9 H, s), 1.20 (3 H, d, J = 7.1 Hz)
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3¢ NMR (151 MHz, CDCl;) 6 180.9, 140.8, 139.4, 135.8, 135.8, 130.6, 128.7, 127.2, 127.1, 127.0, 56.4,
55.8,42.4,39.0,36.2,22.7,17.9.

m.p. 120.1°C

[alo® (c 1.0, CHCl5) -15.8

m/z (El) (Found: [M+H]" 388.1958, requires [M+H]" 388.1946, [M+Na]* 410.1763, requires [M+Na]"
410.1766)

HPLC 97:3 d.r. (Daicel Chiralpak AD-H column; 90:10 hexanes/isopropanol; 25 °C; flow rate = 0.9 mL
mln'l; A =210 nm; run time = 45 min; tz (2R,4S) = 16.1 min, t5(2R,4R) = 23.6 min).

Scheme 2 Enantioselective Hydrogenation of 14

HNMC%H C\ Rh ):éo HNTS)\/(L}COZH

98 (98
Bu (@] ﬁ)’ e} Bu” O 14
with t
1 mol % cat. ium
DIPEA in EtOH

0.2 mL/min, 20 °C, 200 min

Table 1 Optimisation of the asymmetric hydrogenation of acrylic acid 7 in flow

Entry® Concentration (M) Conversion (%)b Isolated yield (%) dr®
P g 0.1 100 99 93:7
Pl 0.2 99 99 93:7
P 3 0.3 85 82 93:7

Continuous £d 0.2 83 83 937
Continuous d

0.075 100 99 93:7

2 All reactions performed on a 0.1 mmol scale with a residence time of 200 min. ® Determined by analysis of the crude reaction product with "H-NMR spectroscopy.
Determined by HPLC. 4 Reaction performed on a 5.2 mmol scale.

Figure 1. X-ray Crystal Structure of 14

N /
\/\/\/@'— 4 \'_/_\_
é) D= \_/
&

CCDC: 1427794
Summary of Data CCDC 1427794

Compound Name: Formula: 2(C22 H29 N1 03 S1),C4 H10 01,(C1)n
Unit Cell Parameters: a 6.5483(2) b 14.2646(5) c 25.3389(9) P21
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Batch Synthesis of (2R, 4S)-5-(4-biphenylyl)-4-amino-2-methylpentanoic acid ethyl ester
hydrochloride 3

: o)
HaN ") >~ (m)
®

o OT
To a stirred solution of (2R, 4S5)-5-(4-Biphenylyl)-2-methyl-4-(tert-butylsulfinylamino)valeric acid 14
(50.0 mg, 134 umol) in absolute ethanol (0.4 mL) at 0 °C was added thionyl chloride (20 uL, 268 umol).
The reaction mixture was stirred at room temperature for 3 h. The solvent was removed to yield 46.0
mg (99%) of titled compound 3 as a white solid.

'H NMR (600 MHz, DMSO-d¢) 6 8.17 (br. s, 3H), 7.66 (dd, J = 8.0, 7.4 Hz, 4H), 7.47 (t, J = 7.7 Hz, 2H),
7.36 (2 H,t,J=7.4 Hz, H15, 2H), 7.36 (1 H, d, J = 8.0 Hz, H15), 3.99 (g, / = 7.1 Hz, H18), 3.42 —3.36 (m,
H4, 1H), 3.04 (dd, J = 13.8, 5.5 Hz, 1H), 2.81 (dd, J = 13.8, 8.1 Hz, 1H), 2.77 — 2.70 (m, 1H), 1.86 (ddd, J
=14.3,9.1, 5.0 Hz, 1H), 1.59 (ddd, /= 13.8, 8.1, 5.4 Hz, 1H), 1.10 (t, J = 7.1 Hz, 3H), 1.07 (d, J = 7.1 Hz,
3H).

¢ NMR (151 MHz, CDCl;) 6 174.7, 139.7, 138.7, 135.5, 130.0, 129.0, 127.4, 126.8, 126.5, 60.1, 50.4,
38.1,35.5,35.0,17.5,13.9.

HRMS (ESI", m/z [M+H]") Calcd for CyH,6NO, 312.1964; found 312.1967;

HPLC. 97:3 d.r. (Daicel Chiralpak AD-H column; isocratic n-hexane/ethanol/methanol/trimethylamine
80/10/10/0.2; 40 °C; flow rate = 0.8 mL min™; A = 254 nm; run time = 23 mins; tz (2R, 4S) 97.07%; tx
(2S,4R) 0.21%; tg (2S, 4S) 2.32%; tg (2R,4R) 0.40%)
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3. 'H- AND *C-NMR SPECTRA

4-Phenylstyrene 11
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(4-Biphenylyl)acetaldehyde 7
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[2-(4-Biphenylyl)ethylidene]((S)-tert-butylsulfinyl)Jamine 12
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Ethyl 2-[(2R)-3-(4-biphenylyl)-2-(tert-butylsulfinylamino)propyl]acrylate 13
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(4R)-5-(4-Biphenylyl)-4-[(S)-tert-butylsulfinylamino]-2-methylenepentanoic acid 6
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(2R,4S5)-5-(4-Biphenylyl)-2-methyl-4-(tert-butylsulfinylamino)valeric acid 14
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Ethyl (2R,4S)-5-(4-biphenylyl)-4-amino-2-methylpentanoate hydrochloride 3
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4. HPLC DATA
[2-(4-Biphenylyl)ethylidene]((S)-tert-butylsulfinyl)Jamine 12

DAD1 A, Sig=254,4 Ref=360,100 (AHU37NAHU00007.D)

mAU |
600
500%
400%
3005
200

100

~N_.-.0

(%

a
|
oF—— —® A J —
[1] I5 1IU 1‘5 I 2|0 I QIS min
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU ] %
1 4.984 PV 0.1184 16.46444 2.17337 0.0490
2 5.121 VB 0.1611 17.20180 1.53089 0.0511
3 8.882 BB 0.4487 375.37122 11.68706 1.1161
4 14.635 BB 0.6773 3.2727%e4 663.66791 97.3094
5 22.926 BB 0.8610 495.89316 6.99584 1.4744

Ethyl 2-[(2R)-3-(4-biphenylyl)-2-(tert-butylsulfinylamino)propyl]acrylate 13

[ DADT A, Sig=210,4 Ref=360, 100 (MC\AFIO0O060 D)
" @
?00—5 N
600 h . é9
500 %“_0,5.'\ H
4003 | s HN °
300—; |‘ ||In|'\I & £\ o
200 || M 5 79 :T/ ° W
100_; 1 | \ E‘;‘?@‘b
0 / — &
0 % 1|0 1|*3 ?Il'l 9|5 SIU 3‘5 4|0 min
Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mALT] %
1 12.383 MM 0.8438 1.32071e5 2608.62476 97.7777
2 17.020 MM 0.6593 3001.79199 75.88345 2.2223
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(4R)-5-(4-Biphenylyl)-4-[(S)-tert-butylsulfinylamino]-2-methylenepentanoic acid 6

mAU

1750 —
1500 —
1250 —
1000 —
750 —
500 —

250

DAD1 A, 5ig=254,4 Ref=360,100 (AHU37NAHU00003.D)

8 8 2 | @ g
0_: S o % J —-—L—ji-—-._.,_ . _._ﬁ i
0 5 10 15 % b min|
Signal 1: DAD]1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
——————————————— P ) By
1 4.192 BB 0.2054 17.44253 1.23037 0.0152
2 5.030 EB 0.2287 90.11714 6.08743 0.0785
3 8.787 EB 2.0237 3911.05566 22.70425 3.4079
4 16.934 EB 0.7659 1.08434e5 1894.22009 94.4851
5 21.327 EB 0.8471 2061.51953 32.54070 1.7963
6 26.234 BB 0.7213 248.99298 4.09573 0.2170

2R,4S)-5-(4-Biphenylyl)-2-methyl-4-(tert-butylsulfinylamino)valeric acid 14

[ DADTA,Sig=210,4 Ref=360,100 (M[\AFIDD060. D)

mAU_: l
\ @
wl | ;& @
500 ] S 5
400 3 | N HN/'\)\{"
300—5 |‘ ||In||\l @ l OH
E $ So
o B | g & 2
i J\ AN &
0 % 1|0 1|*3 ?Il'l Qlﬁ SIU 3‘5 4|0 minl
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
1 16.093 MM 0.7302 1.68371e4 384.30316 96.5588
2 23.560 MM 0.8870 600.05328 11.27454 3.4412
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Ethyl (2R,4S)-5-(4-biphenylyl)-4-amino-2-methylpentanoate hydrochloride 3

TKU140415_01 #3 [modified by kuhnith1]

AHU3T7-C4, EE, Sample AHU377-martibea-002

Channel A

600 TmAU

« WWVL:254 nm|

¢
375 O
250H] : o
] Hsg (I
] €]
125 Cl W
] o~ <
[ L i L ; L T
-100 | T T T T T T T T T T W
0o 20 40 60 80 100 12.0 140 160 180 200 220 250
Channel: Channel_A LOQ: 0.100 %
Peak Ret.Time Peak Name Rel.Ret.Time Peak Type Area Rel.Area Area Rel.Area
[min] (to Main) [mAU*min] %  >=L0Q >=L0Q
1 7.54 NAP585-11 n.a. MB* 0.713 02114 07128 02114
2 10.90 NAP587-11 n.a. BMB 1.345 0.3989 1.3451 0.3989
3 16.04 AHU377 C4 n.a. BMB 327338 97.0665 3273383 97.0665
4 21.35 NAP586-11 n.a. BMB 7.835 23233 78350 23233
Total: 337.23  100.00
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