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General Information

Unless otherwise noted, all reactions were performed in oven-dried glassware and carried out under an
atmosphere of argon or nitrogen with magnetic stirring. All column chromatography was performed using a
CombiFlash Rf+ Automated Flash Chromatography System with a 200 mL/min max flow rate, 200 psi, and
200-400 nm UV variable wavelength detector, and Silica RediSep Rf gold columns (Normal Phase) or C18
Silica RediSep Rf gold columns (Reversed Phase). Thin layer chromatography was performed on SiliCycle®
250 um 60 A plates. Visualization was accomplished with 254 nm UV light, KMnOj stain, or I,.

NMR spectra were recorded on Bruker Ascend 400 MHz spectrometer at ambient temperature. Chemical
shifts (d) are reported in parts per million (ppm) from CDCl; ("H: 7.26 ppm, "*C: 77.16 ppm), CD-Cl, (‘H: 5.32
ppm, C: 54.0 ppm), or CDsCN (‘H: 1.94 ppm, *C: 1.32 ppm) with multiplicity (s = singlet, br. s = broad

singlet, d = doublet, ¢ = triplet, ¢ = quartet, and m = multiplet) and coupling constants (in Hz).

Low-resolution mass spectra were recorded on a Waters Acquity BEH uPLC-MS with C18 column (50 mm
x 2.1 mm, 1.7) at 40 °C. The solvents employed were: A = 0.1% v/v solution of ammonium hydroxide in water;

B = 0.1% v/v solution of ammonium hydroxide in acetonitrile. The gradient employed was as follows:
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Time Flow Rate (minutes) (mL/min) % A % B 00.8 9550.10.8 9551.50.85952.00.85952.10.89553
0.8955.

Unless otherwise stated, all starting materials were obtained from commercial sources including Sigma-
Aldrich, TCI, Matrix, Alfa-Aesar, and Oakwood Scientific. Anhydrous Cu(OAc), and CsOAd were obtained

from Sigma-Aldrich and stored in an argon-filled glovebox.

Photoredox Reactor Set-Up

All photoredox reactions were irradiated by a blue Kessil PR160 440 nm lamp (max intensity), with

cooling to ca. 27 °C with an internal fan, and magnetic stirring using a Corning PC-410D stir plate.
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Experimental Procedures

Photoredox Cyclization Procedures

General Procedure A
DHP
F o ANCR T PFe
Me PC2 (3 mol%) \N I X
i-PrO,C . [(n-BuO),PO,]Li 2 |
PR Z S NH H Ms4A R2_X._ DHP (25 mol%) R X . o
RZ__X Z + — I RSN e
I Me oél\ R3 RIPSNTSRe CHCLTFE41  RITNTRS FCnn | 2 I
i blue LEDs, 27 °C I
R1”NH, CO,i-Pr ~ ~
X=0,N,S 1 2 3 4 F E

To an oven-dried scintillation vial, 3 A molecular sieves (ca. 400 mg) were added to a solution of amino-
DHP reagent 1 (1.0 equiv.), aldehyde 2 (0.95 equiv.) in anhydrous CH,Cl, (0.1 M). The resultant mixture was
then stirred for 12 h at room temperature. Next, the solution was filtered through a Celite plug and concentrated
under reduced pressure yielding the corresponding imine 3. Next, to a Schlenk pressure tube were added: the
above-prepared imine 3, iridium photocatalyst [Ir(dF(CF3)ppy).(bpy)]PFs (PC2, 3 mol%), lithium
dibutylphosphate [(BuO),PO,]Li (30 mol%), and CH,CI,/TFE 4:1 v/v (0.075 M). The resultant solution was
then purged of oxygen with two freeze-pump-thaw cycles. Afterwards, the tube was irradiated with blue LED
light for 12-16 h, while the mixture was stirred at 500 rpm and cooled with an internal fan to ca. 27 °C. Upon
completion, the reaction mixture was filtered through a Celite plug, the filtrate was concentrated under reduced
pressure, and the crude residue was purified by reverse-phase flash chromatography (C18, eluent: water/MeCN
with 0.1% TFA as modifier). The pure fractions were combined and concentrated under reduced pressure. Final

lyophilization afforded pure, dry product 4 as the corresponding TFA salt.

General Procedure B
Same as General Procedure A except that 0.1% NH,OH was used as modifier for the reverse-phase

chromatographic purification.

General Procedure C

DHP
FAY F
Me SN
- PC4 (3 mol%) 2
i-ProC Z>NH H MS 4A R2 XVDHP KOACc (2.0 equiv.) R X ETNF ", | ““““ F
wx I ek R (R Boe,
I Me OJ\F@ RPN R MeCNTFE 41~ R N™ R 2| 7 I
1 blue LEDs, 27 °C |
RSNH, GO S S
X=0,N,S 1 2 3 4 . .

PC4

Imine 3 was prepared as described in General Procedure A. To a Schlenk pressure tube were added: the
above-prepared imine 3, iridium photocatalyst Ir(dFppy); (PC4, 3 mol%), potassium acetate (2.0 equiv.), and
MeCN/TFE 4:1 v/v (0.075 M). The resultant solution was then purged of oxygen with two freeze-pump-thaw
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cycles. Afterwards, the tube was irradiated with blue LED light for 12-16 h, while the mixture was stirred at 500

rpm and cooled with an internal fan to ca. 27 °C. Upon completion, the reaction mixture was filtered through a

Celite plug, the filtrate was concentrated under reduced pressure, and the crude residue was purified by reverse-

phase flash chromatography (C18, eluent: water/MeCN with 0.1% TFA or NH4OH as modifier). The pure

fractions were combined and concentrated under reduced pressure. Final lyophilization afforded pure, dry

product 4.

Formal Bond Dissociation Free Energy Calculations

"BDFE" (kcal/mol) = 2.3RTpK, + 23.06E*°% + 54.9

Entry Photooxidant E**™(V vs SCE) Base pK.(DMSO) “BDFE”
1 [In(dF(CF3)ppy)a(dtbbpy)]PFs (PC1) +1.21 [CH;CO,]NBu, 12 99
2 [Ir(dF(CF3)ppy)a(bpy)]PFs (PC2) +0.97 [CH;CO,]NBuy 12 94
3 Ix(ppy)s (PC3) +0.31 [CH;CO,]NBuy 12 78
4 1r(dFppy)s (PC4) +0.36 [CH;CO,]NBuy 12 80
5 4CzIPN (PC5) +1.35 [CH;CO;]NBuy 12 102
6 [Ir(dF(CF5)ppy)a(bpy)JPEs (PC2) +0.97 [CF3CO,]NBu, 7 87
7 [Ir(dF(CF3)ppy)a(bpy)]PFs (PC2) +0.97 [(BuO),PO,]NBu, 5 84

Full Optimizations Table

Photocatalyst (3 mol%)
Base (25 mol%)
Lewis actd (25 mol%

Solvent, 27 °C, 24 h
blue LEDs

o G

> ] (PFo)
o

@/Q ™

/N,," | N &

'Ru“

s IN/ | \N, I

N N S
I Z

PC8 E*=+0.77V
Ered =-1.33 V

NC CN
Ir
¢ \ B
o S
FNPNE FNPNE
X = tBu: PC1 E*X=+1.21V X =Me: PC3 E*X =+0.97 V X=H: PC5 E*%=40.31V
Ered =-1.37 V Ered =-1.43V Ered =-2.20 V PC7 EX=+1.35V
Ered=-1.21V
X=H: PC2 E®X=+0.97V X=H: PC4 E*X=+0.69V X=F: PC6 E*X=+0.36V
Ered =-1.23V Ered=-1.45V Ered =-1.87 V
Entry R Photocatalyst Base Lewis acid Solvent Yield”
1 CO,Et [1r(dF(CF;)ppy).(dtbbpy)]PFs (PC1) [CH;CO,]NBuy none MeCN 25
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COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
COEt
CO,i-Pr
CO,t-Bu
CN
CO,i-Pr
CO,i-Pr
CO,i-Pr

[1r(dF(CF3)ppy)(bpy)JPFs (PC2)

[Ir(dF(Me)ppy)2(dtbbpy) [P, (PC3)

[Ir(dFppy)»(dtbbpy)]PF, (PC4)
Ir(ppy)s (PCS)
Ir(dFppy)s (PC6)
4CzIPN (PC7)
[Ru(bpy);]PFs (PC8)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
none
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)
[Ir(dF(CF3)ppy)2(bpy)]PFs (PC2)

[CH;CO,]NBu,4
[CH;CO,]NBu,4
[CH;CO,]NBu,4
[CH;CO,]NBu,4
[CH;CO,]NBu,4
[CH;CO,]NBu,4
[CH;CO,]NBu,4
2,6-Lutidine
[PhCO,NBuy
[CF;CO,]NBuy
[(BuO),PO,]NBuy
[(PhO),PO,INBuy
[(BuO),PO,]NBuy
[(BuO),PO,]NBuy
[(BuO),PO,]NBuy
[(BuO),PO,]NBuy
[(BuO),PO,]NBuy
2,6-Lutidine
[(BuO),PO,]NBuy
[(BuO),PO,]NBuy
[(BuO),PO,]NBuy
[(BuO),PO,.Mg
[(BuO),PO,],.Ca
[(BuO),PO,]Li
[(BuO),PO,]Li
[(BuO),PO,]Li
[(BuO),PO,]Li
[(BuO),PO,]Li
[(BuO),PO,]Li
[(BuO),PO,]Li
[(BuO),PO,]Li
[(BuO),PO,]Li
[(BuO),PO,]Li

none

none
none
none
none
none
none
none
none
none
none
none
none
Bi(OTf);
Sc(OTH)s
Cu(OTH),
Zn(OTf),
Me;SiOTf
Me;SiOTf
Mg(NTH,),
Ca(NTf),
LiNTH,
none
none
none
none
none
none
none
none
none
none
none
none

none

MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
MeCN
CH,Cl,
DMF
MeCN/TFE 4:1
CH,CI/TFE 4:1
CH,CI/TFE 4:1
CH,CI/TFE 4:1
CH,CI/TFE 4:1
CH,CI/TFE 4:1
CH,CI/TFE 4:1
CH,CI/TFE 4:1

33
27
30
18
20
16
9
0
31
36
41
25
39
35
26
29
10
40
45
47
49
48
50
51
58
36
45
67
80
77
nd.”
0
0°
<5

“ % yield of isolated product. ” No desired product was observed. The reaction led to numerous side products. © Reaction

performed in the absence of blue light irradiation.
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Complete List of N-Heterocyclic Products

C C C C C C C
N N A N N X N N N
H Hol H Holl H H H
OMe Me F Br SiMey CF3 OCF3
4aa, 80% yield 4ab, 58% yield 4ac, 60% yield 4ad, 72% yield 4ae, 82% yielda 4af, 67% yield 4ag, 69% yield
awith NaOAc
C OO O 0 C C C C
|
N Me N N N X N N 0 NN O
H H H Ho |l H H > Ho Ly
Me Z =0 N o)
Boc
4ah, 82% yield 4ai, 81% yield 4aj, 77% yield 4ak, 69% yield 4al, 70% yield 4am, 75% yield 4an, 67% yield
[O [O (0] o o} (0] o
e C C e C
B
Y N Nj\é\N Oy ) N N
H 4 H / H BnN—/ N/ YV, NMe H S
4ao, 54% yield 4ap, 58% yield 4aq, 85% yield 4ar, 61% yield 4as, 73% yield 4at, 79% yield 4au, 69% yield
O (o) (0) (o) (0] (0] o
C (AL C CAAT §
N Z
g NN N N y N Y
7 N\ N- - N—4
s < O-N Z OMe < Z>ome
N Q/S S
4av, 68% yield 4aw, 79% yield 4ax, 70% yield 4ay, 55% yield 4ba, 61% yield 4bw, 68% yield 4ca, 68% yield, 8:1 dr
Me., O. Ph,. O, Ph, _O.
(AL C C E : C( J
oc
N
N TN N N
N /
\( OMe o Me NBoc
Cs
4dw, 69% yield, 14:1 dr  4ea, 77% yield, >14:1dr  4ea, 52% yield, >14:1 dr 4ef, 58% yield, >14:1 dr 4fa, 55% vyield, 9:1 dr 4fe, 50% vyield, 8:1 dr
e . O 0 o . O s
o o TsN TsN Me TsN
N N Yo N Y TN Y
BnN-%/ Y MeN
OMe OMe OMe
4ga, 66% yield, >14:1dr  49q, 61% yield, >14:1 dr 4ha, 69% yield, 10:1 dr 4hp, 57% yield, 7:1 dr 4iz, 60% vyield, 6:1 dr 4ja, 73% vyield
S S N S S Me., .S Me., .S
E [ Nz J: J: Ne ( ( NBoc
N “ N N Me' N = Me N N N N =
H gt/ H |l _ H |l P H |, H Ho |l _
OMe OMe
4jq, 79% yield 4jy, 61% yield 4ka, 63% vyield, >14:1 dr 4kp, 65% yield, >14:1 dr 4la, 70% yield, 11:1 dr 4ll, 73% yield, 13:1 dr
Ts Ts
Me.,, [ N N
N PMP [ [ [ [ [ J:
N Me N
o) H H
N OMe OMe
4ly, 75% yield, >14:1 dr 4ma, 80% y|eId 4mr, 73% yleld 4ma, 61% yield 4mx, 83% yield 4na, 76% yield 40a, 86% yield, 10:1 dr
Ts Ts Ts Ts (0] O
IN J:N Me,,‘[N Me,,,[N AN < (
Me |
Me” >N N Me N]V N X N N , NN=
H P H Ho H s
P N
OMe Me
40s, 64% yield, 12:1 dr 400, 55% yield, 13:1 dr 4pa, 66% yield, 7:1 dr 4pj, 59% yield, >14:1 dr 4qt, 56% yield 4qu, 59% yield

Scheme S1. List of N-heterocyclic products.
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Starting Material Synthesis Procedures

General Procedure A: Morpholine-Forming Amino-DHP Reagents (Step 1)

R1 ©\/ Br R
H > OH
HZNJ\(O > anNJ\(
cat. TBAI, K,COg3

R2 MeCN, 25 °C R?
0 1

To a solution composed of amino-alcohol 0 (1.0 equiv.), tetrabutylammonium iodide (0.1 equiv.), and
potassium carbonate (2.0 equiv.) in anhydrous MeCN (0.5 M) was added benzyl bromide (2.05 equiv.) dropwise
at room temperature. The reaction mixture was stirred at room temperature for 18 h, and then concentrated
under reduced pressure. The crude residue was partitioned between ethyl acetate and water. The aqueous layer
was extracted with ethyl acetate, and the combined organic layers were dried over anhydrous Na,SO,, filtered,
and concentrated under reduced pressure. The crude product was purified by silica gel flash chromatography
(eluent: n-heptane/EtOAc 4:1 v/v). Pure fractions were combined and concentrated under reduced pressure,

yielding dibenzyl-protected amino-alcohol 1.

General Procedure B: Morpholine-Forming Amino-DHP Reagents (Step 2)

OMe
R! R! Bre N R OMe

NaH, THF OMe
OH — )\(ONa > )\(O\)\
Bn?N)\/ BnoN cat. DMAP, TBAI  DN2N OMe

R2 R2? THF, reflux R?

Sodium hydride (60% in mineral oils, pre-washed with pentane, 2.0 equiv.) was placed in an oven-dried
two-necked flask, evacuated and placed under a nitrogen atmosphere. Anhydrous THF (0.3 M) was then added,
and the solution was cooled down to 0 °C. Next, dibenzyl-protected amino-alcohol 1 in anhydrous THF was
added dropwise, and the resultant solution was warmed up to room temperature and stirred for 3 h. The reaction
mixture was cooled down to 0 °C, and DMAP (0.02 equiv.), tetrabutylammonium iodide (0.1 equiv.), and 2-
bromo-1,1-dimethoxyethane (3.0 equiv.) were added. The mixture was stirred at 0 °C for 1 h followed by
refluxing for 12-18 h. The reaction mixture was quenched with aqueous NH4Cl at 0 °C, and ethyl acetate was
added. The aqueous layer was extracted with ethyl acetate, and the organic layers were combined, dried over
anhydrous Na,SOy, filtered, and concentrated under reduced pressure. The crude residue was purified by silica
gel flash chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Pure fractions were combined and concentrated

under reduced pressure, yielding acetal product 2.

S9



General Procedure C: Morpholine-Forming Amino-DHP Reagents (Step 3)

R \)\OMe aq. HCI R \)?\
0 BN )\(o
Bn2NJ\( OMe THF/water BnyN H
R2 R2
2 3

To a cooled (0 °C) solution of dibenzyl-protected acetal 2 (1.0 equiv.) in THF (0.3 M) was added aqueous 6
N HCI (10 equiv.). The reaction mixture was warmed up to room temperature and stirred for 7 h. Upon
completion, the reaction was quenched with saturated aqueous NaHCO; at 0 °C, and methylene chloride was
added. The aqueous layer was extracted with methylene chloride, dried over anhydrous Na,SO,, filtered, and
concentrated under reduced pressure, yielding dibenzyl-protected aldehyde product 3. The crude product was

used in the next step as such, without further purification.

General Procedure D: Morpholine-Forming Amino-DHP Reagents (Step 4): Ethyl-ester and Nitrile

Hantzsch esters

Me o NH, o) NH, Me
and R1 (0] and
a NN weAnon and e en it v AN CORE MQ&COZE: a1 EOC Ny
o < ) S BnQNJ\( H . . > o —
anNJ\( N e TFA, diglyme, 95 °C 1 TFA, diglyme, 95 °C Bn,N Me
R2 CN R2 CO,Et
4 3 4

A mixture of aldehyde 3 (1.0 equiv.), ethyl acetoacetate or 3-oxobutanenitrile (1.0 equiv.), ethyl 3-
aminocrotonate or 3-aminocrotononitrile (1.0 equiv.), and trifluoroacetic acid (1.1 equiv.) in diglyme (0.3 M)
was heated to 95 °C and stirred overnight. Upon completion, the reaction was cooled down to room
temperature, quenched with aqueous NaHCO;, and ethyl acetate was added. Next, the aqueous layer
was extracted with ethyl acetate. The combined organic layers were dried over anhydrous Na,SO,, filtered, and
concentrated under reduced pressure. The crude residue was then purified by silica gel flash chromatography
(eluent: n-heptane/EtOAc 4:1 v/v). Pure fractions were combined and concentrated under reduced pressure,

yielding dibenzyl-protected DHP product 4.

General Procedure E: Morpholine-Forming Amino-DHP Reagents (Step 4): iso-Propyl and tert-Butyl

Hantzsch esters

Me [¢] NH, o] NH, Me
+BuO.C, -y and g R 0 pr and g PrO,C
i BU0C lMe)l\/COZtBu VA -CO2tBU J\/O\)L peA N C0aPr 21 IS coyi Pl; RGN N
o) = N Bny,N H o ” (o) —
anNJ\( Z N Me NH,OH, EtOH, 80 °C 2 15 NH,OH, EtOH, 80 °C Bn,N Me
R2 CO,t-Bu R2 CO,i-Pr
4 3 4

A mixture of aldehyde 3 (1.0 equiv.), iso-propyl acetoacetate (2.1 equiv.), and aqueous ammonium
hydroxide (6.1 equiv.) in ethanol (0.3 M) was heated to 80 °C and stirred for 20 h. Upon completion, the
reaction was cooled down to room temperature, quenched with aqueous NaHCO3, and ethyl acetate was added.

Next, the aqueous layer was extracted with ethyl acetate. The combined organic layers were dried over
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anhydrous Na,SOy, filtered, and concentrated under reduced pressure. The crude residue was then purified by
silica gel flash chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Pure fractions were combined and

concentrated under reduced pressure, yielding dibenzyl-protected DHP product 4.

General Procedure F: Morpholine-Forming Amino-DHP Reagents (Step 5)

Me Me
R1 X Z >NH cat. Pd/C _ R X 2 NH
@) o
anN)\r 2N Me H, (3 bar), 25 °C HQNJ\(O 2
R2 X R2 X
X= COQEt, COQI-Pr, 4 5

CO,t-Bu, CN

A suspension composed of dibenzyl-protected amino-DHP 4 (1.0 equiv.) and Pd/C (0.1 equiv.) in absolute
ethanol (0.1 M) was evacuated and backfilled with hydrogen gas. The reaction mixture was then pressurized at 3
bar, and stirred at room temperature for 4-6 h. Upon completion, the mixture was filtered through a Celite plug,
and the filtrate was concentrated under reduced pressure. Next, the crude product was purified by reverse-phase
flash chromatography (C18, eluent: water/MeCN 3:2 v/v with 0.1% NH4OH as modifier). Pure fractions were

combined and evaporated under reduced pressure. Lyophilization yielded pure, dry amino-DHP reagent 5.

General Procedure G: Thiomorpholine- and Piperazine-Forming Amino-DHP Reagents (Step 1)
0]

O
R :é o R

@]
o )\/XH ) NJ\KXH
2 ) EtsN, Toluene R2
R Dean-Stark, reflux (0]

X=S, N 6 7

To a two-necked round-bottomed flask with a Dean-Stark apparatus attached were added: primary amine 6
(1.0 equiv.), EtsN (3.5 equiv.), phthalic anhydride (1.0 equiv.), and anhydrous toluene (0.1 M). The reaction
mixture was then refluxed for 2 days. Upon completion, the solution was cooled down to room temperature, and
concentrated under reduced pressure. The crude residue was purified by silica gel flash chromatography (eluent:
n-heptane/EtOAc 4:1 v/v). Pure fractions were combined and concentrated under reduced pressure, yielding

phthalimide-protected amine 7.
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General Procedure H: Morpholine-Forming Amino-DHP Reagents: Pyrrolidino Amines

OH O OH O
- -
N » N
BocN CH,Cl,, 25 °C HN
0] 0]
8 9
cis or trans cis or trans

To a cooled (0 °C) solution of Boc-protected pyrrolidino amine 8 (1.0 equiv.) in anhydrous CH,Cl, (0.25
M) was added trifluoroacetic acid (50 equiv.) dropwise over 10 min. After an additional 15 min of stirring at 0
°C, the reaction mixture was warmed up to room temperature and stirred for 6 h. The mixture was then

concentrated under reduced pressure and then lyophilized, yielding the trifluoroacetate salt of free pyrrolidine 9.

General Procedure I: Thiomorpholine-Forming Amino-DHP Reagents (Step 2)

OMe
R o) R1 OMe
BI’\)\
H OMe
N)\/s ) NJ\/S\)\ oM
R2 cat. TBA', K2CO3 R2
(0] MeCN, 85 °C @]
7 10

To a solution composed of phthalimide-protected thiol 7 (1.0 equiv.), tetrabutylammonium iodide (0.1
equiv.), and potassium carbonate (2.05 equiv.) in anhydrous MeCN (0.5 M) was added 2-bromo-1,1-
dimethoxyethane (2.05 equiv.). The reaction mixture was heated to reflux for 18-20 h, and then concentrated
under reduced pressure. The crude residue was partitioned between ethyl acetate and water. The aqueous layer
was extracted with ethyl acetate, and the combined organic layers were dried over anhydrous Na,SO,, filtered,
and concentrated under reduced pressure. The crude product was purified by silica gel flash chromatography
(eluent: n-heptane/EtOAc 4:1 v/v). Pure fractions were combined and concentrated under reduced pressure,

yielding phthalimide-protected thioether acetal 10.

General Procedure J: Piperazine-Forming Amino-DHP Reagents (Step 2)

OMe
R O Nome o R, OMe
NH H N
NJ\( 2 > NJ\( \)\OMe
R2 NaBH(OAC)3 R2
0 DCE, 25 °C 0
7 11

To a suspension of phthalimide-protected primary amine 7 (1.0 equiv.) and sodium triacetoxyborohydride
(2.1 equiv.) in 1,2-dichloroethane (0.3 M) was added 2,2-dimethoxyacetaldehyde (60% w/w aqueous solution,
1.05 equiv.). The resultant suspension was stirred vigorously at room temperature for 12-16 h. Upon

completion, the reaction mixture was quenched with saturated aqueous NaHCO3, and extracted with methylene
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chloride. The combined organic layers were dried over anhydrous Na,SO,, filtered, and concentrated under
reduced pressure. The crude residue was purified by silica gel flash chromatography (eluent: n-heptane/EtOAc
4:1 v/v first to remove the bis-alkylation byproduct, followed by CH,Cl,/MeOH 95:5 v/v to elute the desired
mono-alkylation product). Pure fractions were combined and concentrated under reduced pressure, yielding

phthalimide protected amino-acetal 11.

General Procedure K: Piperazine-Forming Amino-DHP Reagents (Step 3): p-Tosyl Piperazines
OMe

H Ts
p-TsCl, EtsN
N/Lj/N\/J\OMe N N/Lj/N\/J\OMe
R2 R2
@] 0]

CH,Cl,, 25 °C
11 12

A solution of phthalimide protected amino-acetal 11 (1.0 equiv.) and Et;:N (1.3 equiv.) in anhydrous
CH,CI, (0.3 M) was cooled down to 0 °C. Next, p-toluenesulfonyl chloride (1.3 equiv.) was added in one
portion, and the resultant mixture was stirred at 0 °C for 15 min. The reaction mixture was then brought to room
temperature and stirred for 14 h. The crude mixture was loaded directly onto silica gel and purified by silica gel
flash chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Pure fractions were combined and concentrated under

reduced pressure, yielding p-tosyl protected amino-acetal 12.

General Procedure L: Piperazine-Forming Amino-DHP Reagents (Step 3): Cbz Piperazines
OMe OMe

o R o R
H Cbz
CbzCl, EtzN N
N)\/ N\)\OMe N NJY \)\OMe
R2 R2
o)

CH,Cl,, 25 °C
o)
1 13

A solution of phthalimide protected amino-acetal 11 (1.0 equiv.) and Et;:N (2.1 equiv.) in anhydrous
CH,CI, (0.6 M) was cooled down to —78 °C. Next, benzyl chloroformate (1.5 equiv.) was added dropwise over
10 min. The resultant mixture was stirred at —78 °C for 15 min, and then warmed up to room temperature. After
stirring for a further 14 h, the solution was concentrated under reduced pressure, and the crude residue was
loaded directly onto silica gel and purified by silica gel flash chromatography (eluent: n-heptane/EtOAc 3:2 v/v).

Pure fractions were combined and concentrated under reduced pressure, yielding Cbz protected amino-acetal 13.
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General Procedure M: Thiomorpholine- and Piperazine-Forming Amino-DHP Reagents (Step 4)

- X
NJ\(X\)\OMe ., N)\R/Z H
o

THF/water
RZ
(@]
s 10 X=S 14
X=NTs 15
X=NTs 12 X =NCbz 16
X =NCbz 13

To a cooled (0 °C) solution of phthalimide-protected acetal 10, 12, or 13 (1.0 equiv.) in THF (0.3 M) was
added aqueous 6 N HCI (10 equiv.). The reaction mixture was warmed up to room temperature and stirred for 7
h. Upon completion, the reaction was quenched with saturated aqueous NaHCO; at 0 °C, and methylene
chloride was added. The aqueous layer was extracted with methylene chloride, dried over anhydrous Na,SOy,
filtered, and concentrated under reduced pressure, yielding phthalimide-protected aldehyde product 14, 15, or

16. The crude product was used in the next step as such, without further purification.

General Procedure N: Thiomorpholine- and Piperazine-Forming Amino-DHP Reagents (Step 5)

0 NH Me
o R! 0 , 2 , i-PrO,C
x L Me)l\,co2/-Pr and Me)\/Cozl-Pr o R ZSNH

72\ R2 cat. NBuysHSO,, diglyme, 85 °C N Me

_ o) R2 CO,i-Pr

(0]

X=8 14 X=8 17
X=NTs 15 X=NTs 18
X=NCbz 16 X=NCbz 19

A mixture of phthalimide-protected aldehyde 14, 15, or 16 (1.0 equiv.), tetrabutylammonium
hydrogensulfate (0.12 equiv.), iso-propyl acetoacetate (1.05 equiv.), iso-propyl 3-aminocrotonate (1.05 equiv.)
in diglyme (0.3 M) was heated to 85 °C and stirred for 20 h. Upon completion, the reaction was cooled down to
room temperature, quenched with aqueous NaHCOs;, and ethyl acetate was added. Next, the aqueous layer
was extracted with ethyl acetate. The combined organic layers were dried over anhydrous Na,SO,, filtered, and
concentrated under reduced pressure. The crude residue was then purified by silica gel flash chromatography
(eluent: n-heptane/EtOAc 4:1 v/v). Pure fractions were combined and concentrated under reduced pressure,

yielding phthalimide-protected DHP product 17, 18, or 19.
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General Procedure O: Thiomorpholine- and Piperazine-Forming Amino-DHP Reagents (Step 6)

Me
. Me
-PrO.C, i-PrO,C
o) R! Z "NH Hydrazine R ZNH
N)\(X 7 Me MeOH, 50 °C )\(X =
y ~N
R? CO,i-Pr HeN Me
5 2 R2 CO,i-Pr
X=S§ 17 X=S 20
X=NTs 18 X=NTs 21
X =NCbz 19 X =NCbz 22

To a solution of phthalimide-protected DHP 17, 18, or 19 (1.0 equiv.) in absolute methanol (0.3 M) was
added hydrazine (50% w/w aqueous solution, 10 equiv.). The reaction mixture was heated to 50 °C and stirred
for 9-12 h. The mixture was then filtered through a Celite plug, and the filtrate was concentrated under reduced
pressure. Next, the crude product was purified by reverse-phase flash chromatography (C18, eluent:
water/MeCN 3:2 v/ with 0.1% NH4OH as modifier). Pure fractions were combined and evaporated under

reduced pressure. Lyophilization yielded pure, dry amino-DHP reagent 20, 21, or 22.

General Procedure P: Metal Phosphate Salts
LiOEt, Ca(OMe)s,,

R or Mg(Ot-Bu), R
O\P,’o >» O\P/,O M®
R“O’ \OH EtOH, 50 °C R“O’ \O
©
R=nBu 23 M = Li, Ca, or Mg
R=Ph 24

An oven-dried scintillation vial was charged with either dibutyl phosphate 23 or diphenyl phosphate 24 (1.0
equiv.) and absolute ethanol (0.5 M) under a nitrogen atmosphere. Next, either LiOEt (1.0 M solution in
ethanol, 1.0 equiv.), Ca(OMe), (1.0 equiv.), or Mg(Oz-Bu), (1.0 equiv.) was added in one portion. The reaction
mixture was then heated to 50 °C and stirred for 6 h. After cooling down to room temperature, the solution was

concentrated under reduced pressure, yielding the various metal phosphate salts as off-white solids.
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Characterization of Starting Materials

C omplete List of Synthesized Amino-DHP Reagents

Me Me
Et0:C A\ IPrOC A\ tBUOC N\ NC_ PrO2C AN\
[ [ ( [O ZMe \j[ © ZMe
COZEt 002/ Pr CO,t- Bu CN NH CO,i-Pr
1a- COzEt 1a- COzl -Pr 1a- 002t -Bu 1a-CN 1b
Me
i-PrO,C i-PrO,C
I-PrO.C_~ NH I-PrO,C__~ NH FPrOC_~ NH 2¥~~ "NH 2¥~7 "NH
Me Z~Me S o) Z~Me
(0] (0] ;
J: 002/ Pr \[ 002/ Pr \E COZI -Pr C( CO,i-Pr \i COi-Pr
NH,
1c 1d 1e 11 1g
Me
i-PrO,C i-PrO,C i
2L ZNH 2CZNH IPrOC A\ \h IPrOC_A\ IPrOC N \h
ZMe . ZMe Me S =
TSN CO,i-Pr TSN COyi-Pr [ Me J: h \E Me
2 2 CO,i-Pr COyi- Pr CO,i-Pr
NH,
1h 1 1j 1k 1l
Me
Me Me Me ;
i-PrO,C.
PO, PrOC, | PrOLC, IPrOQC Z*NZNH
coz |° Ts N Ts i oAAN,
N = N Z N ¥ Me e
( . Me E ' Me I . Me \E Me Cng-Pr
NH, CO,i-Pr NH, CO,i-Pr Me NH, COyi-Pr CO,i-Pr \H,
im n 10 1p 1q
Scheme S2. List of synthesized amino-DHP reagents.
Morpholine-Forming Amino-DHP Reagents
N,N-Dibenzyl-2-(2,2-dimethoxyethoxy)ethan-1-amine
~ Synthesized according to General Procedure B. Purified by silica gel flash

@)
~_O \)\ _ chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 95% yield. 'H-
N @)

NMR (400 MHz, CDCLy), 8, ppm: 2.71 (¢, J 6.2 Hz, 2H), 3.38 (s, 6H), 3.44 (d, J
5.1 Hz, 2H), 3.58-3.62 (m, 2H), 3.65 (s, 4H), 4.47 (+, J 5.2 Hz, 1H), 7.20-7.26 (m,
2H), 7.28-7.34 (m, 4H), 7.36-7.40 (m, 4H).

Bn

2-(2-(Dibenzylamino)ethoxy)acetaldehyde

o Synthesized according to General Procedure C. Used in the next step as such, without
/\/OJ further purification. Colorless oil. 97% yield. '"H-NMR (400 MHz, CDCls), 6, ppm:
2.76 (t,J 5.9 Hz, 2H), 3.63 (¢, J 5.9, 2H), 3.68 (s, 4H), 4.0 (s, 2H), 7.25 (s, 2H), 7.30-

7.34 (m, 2H), 7.34-7.34 (m, 4H), 7.36-7.40 (m, 4H), 9.68 (s, 1H).

Diethyl 4-((2-(dibenzylamino)ethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate
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Synthesized according to General Procedure D. Purified by silica gel flash

EtO,C S NH chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless oil. 75% yield.
B O P "H-NMR (400 MHz, CDCls), J, ppm: 1.26 (¢, J 7.1 Hz, 6H), 2.20 (s, 6H),
| 2.59 (¢, J 5.9 Hz, 2H), 3.27 (d, J 5.0 Hz, 2H), 3.52 (¢, J 5.8 Hz, 2H), 3.60 (s,

Bn COzEt

4H), 4.09-4.20 (m, 5H), 7.19-7.25 (m, 2H), 7.30 (m, 4H), 7.33-7.37 (m, 4H).
Diethyl 4-((2-aminoethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1a-CO,Et)

Synthesized according to General Procedure F. Purified by reverse-phase flash

EtO,C chromatography (C18, eluent: water/MeCN 3:2 v/v with 0.1% NH,OH as
27 NH
~_O P modifier), then lyophilized. White fluffy solid. 86% yield. "H-NMR (400 MHz,
HoN CDCly), 0, ppm: 1.27 (¢, J 7.1 Hz, 6H), 2.26 (s, 6H), 2.75 (¢, J 5.0 Hz, 2H), 3.27
CO,Et

(d, J 5.8 Hz, 2H), 3.41 (¢, J 5.0 Hz, 2H), 4.05-4.23 (m, 5H). *C-NMR (101
MHz, CDCls), §, ppm: 14.4, 19.2, 34.2, 41.7, 59.7, 72.3, 74.2, 100.3, 145.6, 168.0. MS: m/z calcd. for
C16H,7N,O5 [M+H]" 327.2, found 327.4.

4-((2-Aminoethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarbonitrile (1a-CN)

Synthesized according to General Procedures D and F. Purified by reverse-

NC phase flash chromatography (C18, eluent: water/MeCN 4:1 v/A with 0.1%

~ "NH
~_O _ NH4OH as modifier), then lyophilized. White fluffy solid. 94% yield (over two
H2N ON steps). "H-NMR (400 MHz, methanol-d,), J, ppm: 2.05 (s, 6H), 2.80 (¢, J 5.1

Hz, 2H), 3.37-3.44 (m, 1 H), 3.47-3.57 (m, 4H). ®C-NMR (101 MHz,
methanol-d,), J, ppm: 18.2, 38.2, 42.2, 73.7, 75.1, 81.6, 120.6, 150.4. MS: m/z calcd. for C;,H;;N,O [M+H]"
233.1, found 233.2.

Diisopropyl 4-((2-aminoethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1a-CO;i-Pr)

Synthesized according to General Procedures D and F. Purified by reverse-

i-PrO,C ZNH phase flash chromatography (C18, eluent: water/MeCN 1:1 v/v with 0.1%

~_O _ NH4OH as modifier), then lyophilized. White flufty solid. 87% yield (over

H2N COLLP two steps). '"H-NMR (400 MHz, CDCls), d, ppm: 1.27 (d, J 6.2 Hz, 12H),
2I-Fr

2.26 (s, 6H), 2.75 (#, J 5.1 Hz, 2H), 3.29 (d, J 5.8 Hz, 2H), 3.42 (1, J 5.1 Hz,
2H), 4.18 (¢, J 5.8 Hz, 1H), 5.06 (sept., J 6.2 Hz, 2H). *C-NMR (101 MHz, CDCl;), 8, ppm: 19.4, 22.0, 22.1,
34.3,42.0, 66.9, 73.0, 74.2, 101.0, 144.9, 167.4. MS: m/z caled. for C;sHy;N,Os [M+H]" 355.2, found 355.4.

Di-tert-butyl 4-((2-aminoethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1a-CO;t-Bu)

Synthesized according to General Procedures D and F. Purified by reverse-

t-BuO,C Z >NH phase flash chromatography (C18, eluent: water/MeCN 1:1 v/ with 0.1%
) 7
HoN™ >
COzt-BU
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NH,OH as modifier), then lyophilized. White fluffy solid. 89% yield (over two steps). '"H-NMR (400 MHz,
CDCly), d, ppm: 1.51 (s, 18H), 2.25 (s, 6H), 2.79 (¢, J 5.1 Hz, 2H), 3.28 (d, J 5.9 Hz, 2H), 3.46 (¢, J 5.1 Hz, 2H),
4.14 (t, J 5.9 Hz, 1H). "C-NMR (101 MHz, CDCl;), §, ppm: 19.5, 28.2, 28.4, 41.9, 72.9, 74.2, 79.6, 102.1,
144.1, 167.3. MS: m/z calcd. for Co0H35N,Os [M+H]" 383.3, found 383.6.

1-((Dibenzylamino)methyl)cyclobutan-1-ol

Bn. o Synthesized according to General Procedure A. Purified by silica gel flash chromatography
'}1/2; (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 88% yield. "H-NMR (400 MHz, CDCl5),
n o, ppm: 1.44-1.57 (m, 1H), 1.75-1.87 (m, 1H), 2.0-2.08 (m, 2H), 2.10-2.19 (m, 2H), 2.71 (s,

2H), 3.66 (s, 4H), 4.04 (s, 1H), 7.27-7.38 (m, 10H).

N,N-Dibenzyl-1-(1-(2,2-dimethoxyethoxy)cyclobutyl)methanamine

N Synthesized according to General Procedure B. Purified by silica gel flash

chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 75% yield. An
Bn. O\)\ -
'}1/2; o inseparable mixture of product and starting material was obtained (approx. 1:1),
Bn separated in later steps. "H-NMR (400 MHz, CDCls), 6, ppm: 1.11 (dt, J 11.1,
8.8 Hz, 1H), 1.58-1.64 (m, 1H), 2.06-2.18 (m, 4H), 2.62 (s, 2H), 3.37 (s, 6H), 3.41 (d, J 5.3 Hz, 2H), 3.67 (d, J
1.9 Hz, 6H), 4.44 (¢, J 5.2 Hz, 1H), 7.33-7.44 (m, 10H).

Diisopropyl 4-((1-((dibenzylamino)methyl)cyclobutoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

dicarboxylate

Synthesized according to General Procedures C and E. Purified by silica gel

i-PrO,C flash chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 30%
Bn. 0 _ yield (over two steps). "H-NMR (400 MHz, CDCls), 6, ppm: 0.96-1.06 (m,
N/Zi ] 1H), 1.25 (¢, J 6.5 Hz, 12H), 1.40-1.55 (m, 1H), 1.80-1.97 (m, 4H), 2.12 (s,

8n COHPr 6H), 2.50 (s, 2H), 3.25 (d, J 4.4 Hz, 2H), 3.60 (s, 4H), 4.05 (¢, J 4.2 Hz, 1H),

5.07 (sept., J 6.2 Hz, 2H), 5.23 (s, 1H), 7.19-7.25 (m, 2H), 7.28-7.33 (m, 4H), 7.35-7.39 (m, 4H).

Z NH

Diisopropyl 4-((1-(aminomethyl)cyclobutoxy) methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1b)

Synthesized according to General Procedure F. Purified by reverse-phase

i-PrO,C _ flash chromatography (C18, eluent: water/MeCN 1:1 v/ with 0.1% NH4,OH
NH
0 P as modifier), then lyophilized. White fluffy solid. 65% yield. "H-NMR (400
HaN MHz, methanol-d,), J, ppm: 1.28 (d, J 6.2 Hz, 12H), 1.48-1.56 (m, 1H), 1.64-
COzi-Pr

1.75 (m, 1H), 1.75-1.86 (m, 2H), 1.97-2.09 (m, 2H), 2.25 (s, 6H), 2.70 (s,
2H), 3.11 (d, J 5.8 Hz, 2H), 4.05 (¢, J 5.8 Hz, 1H), 5.03 (sept., J 6.2 Hz, 2H). *C-NMR (101 MHz, methanol-
d;), 6, ppm: 13.2, 18.8, 22.5, 30.3, 36.3, 46.5, 68.5, 80.0, 100.9, 148.3, 169.9. MS: m/z calcd. for C5;H3sN,Os
[M+H]" 395.3, found 395.4.
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(S)-N,N-Dibenzyl-1-(2,2-dimethoxyethoxy)propan-2-amine

- Synthesized according to General Procedures A and B. Purified by silica gel flash
J\/ Q chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 64% yield
Bn\N O\)\O/ (over two steps). "H-NMR (400 MHz, CDCls), J, ppm: 1.08 (d, J 6.7 Hz, 3H),
Bn 2.99-3.09 (m, 1H), 3.39 (s, 6H), 3.41-3.47 (m, 3H), 3.56-3.62 (m, 2H), 3.63-3.69
(m, 1H), 3.70-3.76 (m, 2H), 4.49 (¢, J 5.3 Hz, 1H), 7.18-7.24 (m, 2H), 7.27-7.32 (m, 4H), 7.39 (d, J 7.5 Hz, 4H).

(S)-2-(2-(Dibenzylamino)propoxy)acetaldehyde

Synthesized according to General Procedure C. Used in the next step as such, without

@)
|| further purification. Colorless oil. 94% yield. "H-NMR (400 MHz, CDCls), 4, ppm:
Bn\N O P

| 1.12 (d, J 6.7 Hz, 3H), 3.05-3.13 (m, 1H), 3.48 (dd, J 9.7, 6.2 Hz, 1H), 3.60 (d, J 13.9
Bn Hz, 2H), 3.69 (dd, J 9.7, 6.4 Hz, 1H), 3.72-3.78 (m, 2H), 3.99 (s, 2H), 7.20-7.24 (m,

2H), 7.30 (¢, J 7.5 Hz, 4H), 7.38-7.41 (m, 4H), 9.72 (s, 1H).
Diisopropyl (S)-4-((2-(dibenzylamino)propoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate

Synthesized according to General Procedure E. Purified by silica gel flash

i-PrO,C NH chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 43% yield.

B J\/O P "H-NMR (400 MHz, CDCLy), J, ppm: 0.99-1.04 (m, 3H), 1.25 (d, J 6.2 Hz,
'}l 12H), 2.17-2.23 (m, 6H), 2.84-2.93 (m, 1H), 3.22-3.32 (m, 2H), 3.39-3.48 (m,

Bn COEPr 2H), 3.53-3.60 (m, 2H), 3.68 (d, J 13.9 Hz, 2H), 4.06-4.11 (m, 1H), 5.05
(sept., J 6.2 Hz, 2H), 5.29-5.37 (m, 1H), 7.17-7.23 (m, 2H), 7.25-7.27 (m, 2H), 7.28-7.30 (m, 2H), 7.33-7.38 (m,

4H).
Diisopropyl (S)-4-((2-aminopropoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1c)

Synthesized according to General Procedure F. Purified by reverse-phase

i-PrO,C SNH flash chromatography (C18, eluent: water/MeCN 1:1 v/ with 0.1% NH4,OH

/'\/O P as modifier), then lyophilized. White fluffy solid. 97% yield. "H-NMR (400

H2N MHz, CDCls), 6, ppm: 1.24 (s, 3H), 1.28 (d, J 6.2 Hz, 12H), 2.29 (s, 6H),

3.25-3.40 (m, 4H), 3.52 (br. d, J 6.4 Hz, 1H), 4.08 (¢, J 5.1 Hz, 1H), 5.06 (d, J

6.2 Hz, 2H), 5.81-6.15 (br. s, 2H), 6.45 (s, 1H). *C-NMR (101 MHz, CDCl3), d, ppm: 16.6, 19.4, 22.1, 34.6,
47.7,67.1,73.8, 74.9, 100.3, 145.8, 167.8. MS: m/z calcd. for C;oH33N,05 [M+H]" 369.2, found 369.4.

COZI-Pr

(3R,4R)-4-(Dibenzylamino)tetrahydrofuran-3-ol

Bn Synthesized according to General Procedure A (3 equiv. of K,CO; were used). Purified by
"N-Bn

OH
-

silica gel flash chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 85% yield.
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"H-NMR (400 MHz, CDCLy), &, ppm: 3.31 (br. ¢, J 9.8 Hz, 1H), 3.63-3.78 (m, 5H), 3.8 (br. s, 1H), 3.86-3.93
(m, 1H), 3.93-4.00 (m, 2H), 4.20 (br. s, 1H), 7.27-7.38 (m, 10H).

(3R,4R)-N,N-Dibenzyl-4-(2,2-dimethoxyethoxy)tetrahydrofuran-3-amine

Synthesized according to General Procedure B. Purified by silica gel flash

"N-Bn O— chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 96% yield. "H-NMR

(&_ /_< (400 MHz, CDCls), J, ppm: 3.49 (s, 7H), 3.61 (br. d, J 5.1 Hz, 2H), 3.76-3.84 (m, 2H),

@) © /O 3.84 (br. s, 4H), 3.89-3.98 (m, 2H), 4.05-4.14 (m, 1H), 4.54 (¢, J 5.1 Hz, 1H), 7.22-7.28
(m, 3H), 7.30-7.41 (m, 3H), 7.33 (¢, J 7.5 Hz, 4H).

Bn

Diisopropyl 4-((((3R,4R)-4-(dibenzylamino)tetrahydrofuran-3-yl)oxy)methyl)-2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylate
Synthesized according to General Procedures C and E (the aldehyde was not

Bn i-PrOZC
‘N-Bn

o
O~ iPro,C

isolated due to instability). Purified by silica gel flash chromatography (eluent: n-
NH heptane/EtOAc 4:1 v/v). Colorless oil. 37% yield (over two steps). "H-NMR (400
MHz, CDCl), J, ppm: 1.24-1.29 (m, 12H), 2.19-2.26 (m, 6H), 3.20-3.29 (m, 1H),
3.30-3.36 (m, 1H), 3.51-3.57 (m, 1H), 3.68-3.77 (m, 3H), 3.78-3.81 (m, 4H),
3.88-4.00 (m, 1H), 4.10 (¢, J 3.5 Hz, 1H), 5.09 (sept., J 6.2 Hz, 2H), 5.32-5.39 (m, 1H), 7.18-7.25 (m, 2H), 7.27-
7.32 (m, 4H), 7.32-7.37 (m, 4H).

|-

Diisopropyl 4-((((BR,4R)-4-aminotetrahydrofuran-3-yl)oxy) methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate (1f)

i-PrO,C Synthesized according to General Procedure F. Purified by reverse-phase flash

NH, — chromatography (C18, eluent: water/MeCN 3:2 v/v with 0.1% NH;OH as
(&_ _ NH ' odifier), then lyophilized. White fluffy solid. 95% yield. "H-NMR (400 MHz,
0 -0 CDCLy), 6, ppm: 1.26-1.31 (m, 12H), 2.28 (d, J 3.3 Hz, 6H), 3.25-3.35 (m, 1H),

i-PrO,C
3.35-3.48 (m, 3H), 3.71-3.75 (m, 1H), 3.75-3.80 (m, 1H), 3.85-3.92 (m, 2H), 4.15

(t, J 5.0 Hz, 1H), 5.02-5.13 (m, 2H), 5.57 (s, IH). *C-NMR (101 MHz, CDCLy), 6, ppm: 19.4, 19.6, 22.1, 34.7,
54.0, 67.1, 71.4, 72.5, 72.9, 79.2, 100.6, 100.7, 145.2, 145.4, 167.3, 167.4. MS: m/z caled. for CaH33N,04
[M+H]" 397.2, found 397.3.

(R)-1-(Dibenzylamino)propan-2-ol

Synthesized according to General Procedure A. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 92% yield. '"H-NMR

Bn - (400 MHz, CDCl,), J, ppm: 1.08 (d, J 6.1 Hz, 3H), 2.43 (d, J 6.6 Hz, 2H), 3.28 (s, 1H),
3.42 (d, J 13.5 Hz, 2H), 3.83-3.92 (m, 3H), 7.25-7.45 (m, 10H).

Bn\N/\/OH
| -

S20



(R)-N,N-Dibenzyl-2-(2,2-dimethoxyethoxy)propan-1-amine

Synthesized according to General Procedure B. Purified by silica gel flash

"H-NMR (400 MHz, CDCLy), &, ppm: 1.12 (d, J 6.1 Hz, 3H), 2.44 (dd, J 13.2,
6.2 Hz, 1H), 2.61 (dd, J 13.2, 5.8 Hz, 1H), 3.37 (s, 6H), 3.43-3.64 (m, 5H),
3.65-3.74 (m, 2H), 4.45 (¢, J 5.2 Hz, 1H), 7.20-7.26 (m, 2H), 7.28-7.34 (m, 4H), 7.34-7.39 (m, 4H).

~N
O
Bn O\)\ chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 67% yield.
Bn -

(R)-2-((1-(Dibenzylamino)propan-2-yl)oxy)acetaldehyde

0 Synthesized according to General Procedure C. Used in the next step as such, without
Bn\N/\/O\) further purification. Colorless oil. 99% yield. '"H-NMR (400 MHz, CDCl;), 6, ppm:
| : 1.16 (d, J 6.2 Hz, 3H), 2.43-2.54 (m, 1H), 2.71 (dd, J 13.4, 6.2 Hz, 1H), 3.58-3.62 (m,
Bn -
1H), 3.65 (s, 4H), 4.08 (d, J 3.2 Hz, 2H), 7.28-7.41 (m, 10H), 9.69 (s, 1H).

Diisopropyl (R)-4-(((1-(dibenzylamino)propan-2-yl)oxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

dicarboxylate

Synthesized according to General Procedure E. Purified by silica gel flash

i-PrO,C SNNH chromatography (eluent: n-heptane/EtOAc 4:1 v/A). Colorless oil. 71%
yield. "H-NMR (400 MHz, CDCLy), 4, ppm: 0.95 (d, J 6.1 Hz, 3H), 1.14-
Bn. /\/O =
’}l : 1.18 (m, 12H), 2.10 (s, 6H), 2.25-2.39 (m, 2H), 3.24 (d, J 4.8 Hz, 2H),
Bn - CO,i-Pr

3.37-3.42 (m, 1H), 3.42-3.54 (m, 4H), 3.97 (¢, J 4.7 Hz, 1H), 4.91-5.02 (m,
2H), 5.19-5.23 (m, 1H), 7.11-7.16 (m, 2H), 7.19-7.22 (m, 4H), 7.24-7.29 (m, 4H).

Diisopropyl (R)-4-(((1-aminopropan-2-yl)oxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate
(1d)

Synthesized according to General Procedure F. Purified by reverse-phase

Z>NH flash chromatography (C18, eluent: water/MeCN 1:1 v/ with 0.1% NH4,OH

as modifier), then lyophilized. White fluffy solid. 66% yield. "H-NMR (400

: COLi-Pr MHz, CDCl;), J, ppm: 1.04 (d, J 6.1 Hz, 3H), 1.29 (br. d, J 6.1 Hz, 12H),

2.28 (s, 6H), 2.50-2.58 (m, 1H), 2.66 (dd, J 13.2,3.2 Hz, 1H), 3.19 (dd, J 9.1,

5.8 Hz, 1H), 3.26-3.36 (m, 1H), 3.43 (dd, J 9.1, 5.2 Hz, 1H), 4.15 (¢, J 5.4 Hz, 1H), 5.09 (d¢t, J 12.2, 6.0 Hz, 2H),

5.64 (br. s, 1H). "C-NMR (101 MHz, CDCl;), d, ppm: 16.9, 19.4, 19.5, 22.0, 22.1, 35.0, 47.6, 66.9, 71.6, 77.2,
100.9, 101.3, 144.6, 145.0, 167.4, 167.6. MS: m/z calcd. for C9H33N,05 [M+H]" 369.2, found 369.3.

(3S,4R)-4-(Dibenzylamino)tetrahydrofuran-3-ol

0 Synthesized according to General Procedure A. Purified by silica gel flash chromatography
\:><OH (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 94% yield. "H-NMR (400 MHz, CDCl5), J,

NBn2
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ppm: 1.25-1.38 (m, 1H), 3.40 (br. ¢, J 7.6 Hz, 1H), 3.63-3.80 (m, SH), 3.82-3.88 (m, 1H), 3.99-4.09 (m, 2H),
4.54 (br. s, 1H), 7.28-7.43 (m, 10H).

(3R,4S)-N,N-Dibenzyl-4-(2,2-dimethoxyethoxy)tetrahydrofuran-3-amine

Synthesized according to General Procedure B. Purified by silica gel flash

O
o /—< chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 86% yield. 'H-
\:><O O— NMR (400 MHz, CDCLy), 6, ppm: 3.36-3.44 (m, 6H), 3.45-3.52 (m, 3H), 3.68-3.73

(m, 5H), 3.90-3.97 (m, 2H), 4.08 (dd, J 9.9, 6.1 Hz, 1H), 4.23-4.28 (m, 1H), 4.47 (1, J

NBn
2 5.2 Hz, 1H), 7.28-7.44 (m, 10H).

2-(((38,4R)-4-(Dibenzylamino)tetrahydrofuran-3-yl)oxy)acetaldehyde

Synthesized according to General Procedure C. Used in the next step as such, without
Y further purification. Colorless oil. 99% yield. "H-NMR (400 MHz, CDCls), ¢, ppm: 3.45-
O\i><0 3.50 (m, 1H), 3.60-3.73 (m, 5H), 3.87-4.08 (m, 5H), 4.19-4.24 (m, 1H), 7.25-7.38 (m,

5 10H), 9.60 (s, 1H).
NB Ny
Diisopropyl 4-((((3S,4R)-4-(dibenzylamino)tetrahydrofuran-3-yl)oxy) methyl)-2,6-

dimethyl-1,4-dihydropyridine-3,5-dicarboxylate

Synthesized according to General Procedure E. Purified by silica gel flash

i-PrO,C SNH chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 53% yield.

0 P "H-NMR (400 MHz, CDCls), 0, ppm: 1.26-1.36 (m, 12H), 2.12-2.35 (m, 6H),
Og 3.15-3.27 (m, 1H), 3.30 (br. dd, J 9.2, 4.7 Hz, 2H), 3.56-3.77 (m, 2H), 3.80-
"’Nan CO2-Pr 3,97 (m, 2H), 4.02-4.09 (m, 1H), 4.11-4.22 (m, 2H), 5.10 (dg, J 15.9, 6.2 Hz,

2H), 5.30 (s, 1H), 7.26-7.41 (m, 10H).

Diisopropyl 4-((((3S,4R)-4-aminotetrahydrofuran-3-yl)oxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3, 5-

dicarboxylate (1g)
Synthesized according to General Procedure F. Purified by reverse-phase
i-PrO,C SNH flash chromatography (C18, eluent: water/MeCN 1:1 v/ with 0.1% NH4,OH
as modifier), then lyophilized. White fluffy solid. 96% yield. "H-NMR (400
Ogo = MHz, CDCls), d, ppm: 1.25-1.30 (m, 12H), 2.26 (s, 6H), 3.27-3.31 (m, 2H),
. CO,i-Pr 3.31-3.35 (m, 1H), 3.51 (dd, J 8.9, 2.1 Hz, 1H), 3.62 (dd, J 9.9, 2.0 Hz, 1H),

7,

NH, 3.7 (br. d,J 4.9 Hz, 1H), 3.83-3.91 (m, 1H), 3.96-4.05 (m, 1H), 4.17 (¢, J 5.6

Hz, 1H), 5.06 (dg, J 12.2, 6.2 Hz, 2H), 5.57 (s, 1H). *C-NMR (101 MHz, CDCLy), 6, ppm: 19.5, 19.6, 22.1,
34.2, 57.0, 67.0, 66.9, 69.1, 71.9, 72.1, 74.1, 86.6, 100.76, 100.7, 144.9, 145.0, 167.3, 167.4. MS: m/z calcd. for
CaoH33N,06 [M+H]" 397.2, found 397.3.
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(S)-2-(2-(2,2-Dimethoxyethoxy)-2-phenylethyl)isoindoline-1,3-dione

Synthesized according to General Procedures G and B. Purified by silica gel
flash chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 44%
yield (over two steps). "H-NMR (400 MHz, CDCls), 6, ppm: 3.13-3.21 (m,
6H), 3.21-3.27 (m, 1H), 3.41-3.48 (m, 1H), 3.77 (dd, J 13.9, 4.8 Hz, 1H), 4.07
(dd, J 13.9, 9.1 Hz, 1H), 4.35 (¢, J 5.3 Hz, 1H), 4.79 (dd, J 9.1, 4.7 Hz, 1H), 7.29-7.34 (m, 1H), 7.34-7.40 (m,
2H), 7.41-7.46 (m, 2H), 7.72 (dd, J 5.5, 3.1 Hz, 2H), 7.82-7.90 (m, 2H).

o o
N/\ro\)\o/
Ph
o)

(S)-2-(2-(1,3-Dioxoisoindolin-2-yl)-1-phenylethoxy)acetaldehyde

0 0 Synthesized according to General Procedure M. Used in the next step as
O\) such, without further purification. Colorless oil. 97% yield. '"H-NMR (400
N/Y MHz, CDCl;), J, ppm: 3.70-3.84 (m, 2H), 3.89-3.97 (m, 1H), 4.06-4.15 (m,
o Ph 1H), 4.74 (dd, J 9.2, 4.3 Hz, 1H), 7.26-7.39 (m, 5H), 7.63-7.70 (m, 2H), 7.77-
7.83 (m, 2H), 9.47 (s, 1H).

Diisopropyl  (S)-4-((2-(1,3-dioxoisoindolin-2-yl)-1-phenylethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-
3,5-dicarboxylate

Synthesized according to General Procedure N. Purified by silica gel flash
0 HProC - NH chromatography (eluent: n-heptane/EtOAc 4:1 v/A). Colorless oil. 59%
N/\ro Z yield. '"H-NMR (400 MHz, CDCl;), &, ppm: 1.03-1.20 (m, 12H), 2.06 (s,

Ph CO,i-Pr  3H), 2.33 (s, 3H), 3.09 (dd, J 9.1, 2.9 Hz, 1H), 3.22 (dd, J 9.1, 3.6 Hz, 1H),

3.62 (dd, J 13.8, 4.3 Hz, 1H), 3.87 (¢, J 3.1 Hz, 1H), 3.95 (dd, J 13.8, 9.5

Hz, 1H), 4.66 (dd, J 9.5, 4.3 Hz, 1H), 4.83-5.00 (m, 2H), 5.47 (s, 1H), 7.28-7.34 (m, SH), 7.74 (dd, J 5.4, 3.0 Hz,
2H), 7.85 (dd, J 5.4, 3.1 Hz, 2H).

Diisopropyl (S)-4-((2-amino-1-phenylethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1e)

Synthesized according to General Procedure O. Purified by reverse-phase

i-PrO,C Z>NH flash chromatography (C18, eluent: water/MeCN 1:1 v/ with 0.1% NH4,OH

o) _ as modifier), then lyophilized. White fluffy solid. 73% yield. "H-NMR (400

MHz, methanol-d,), é, ppm: 1.16-1.29 (m, 12H), 2.25 (d, J 4.8 Hz, 6H), 2.65

(d, J 6.2 Hz, 2H), 3.02-3.12 (m, 1H), 3.17 (dd, J 8.4, 5.8 Hz, 1H), 4.11 (¢, J

5.6 Hz, 1H), 4.16 (1, J 6.2 Hz, 1H), 5.0 (dsept., J 9.8, 6.2 Hz, 2H), 7.19-7.34 (m, 5H). "C-NMR (101 MHz,

methanol-d,), J, ppm: 18.7, 18.9, 22.46, 22.54, 36.1, 49.9, 68.3, 68.4, 73.3, 84.5, 100.7, 101.1, 127.8, 128.9,
129.6, 142.0, 148.2, 148.5, 169.76, 169.84. MS: m/z calcd. for C,4H35N,05 [M+H]" 431.3, found 431.4.

H,N
Ph CO,i-Pr

tert-Butyl (3R,4S)-3-(1,3-dioxoisoindolin-2-yl)-4-hydroxypyrrolidine-1-carboxylate
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Synthesized according to General Procedure G. Purified by silica gel flash

2 chromatography (eluent: n-heptane/EtOAc 3:2 v/v, followed by CH,Cl,/MeOH

BocN N 95:5). White solid. 78% yield. "H-NMR (400 MHz, CDCLy), 5, ppm: 1.48 (s, 9H),
2.29 (br. s, 1H), 3.29 (dd, J 11.1, 7.3 Hz, 1H), 3.70 (dd, J 10.6, 9.4 Hz, 1H), 3.94

OH O (br. s, 2H), 4.62 (br. d, J 8.3 Hz, 1H), 4.97-5.06 (m, 1H), 7.73-7.78 (m, 2H), 7.84-

7.89 (m, 2H).
2-((3R,4S)-4-Hydroxypyrrolidin-3-yl)isoindoline-1,3-dione, TFA Salt

Synthesized according to General Procedure H. Used in the next step as

0]
O un such, without further purification. Colorless oil. 99% yield. '"H-NMR (400
E C)J\OH N MHz, methanol-d,), 6, ppm: 3.36 (br. d, J 12.4 Hz, 1H), 3.70 (dd, J 12.2,
3
OH O 4.3 Hz, 1H), 3.80-3.92 (m, 2H), 4.51-4.56 (m, 1H), 4.83 (dt, J 3.9, 1.9 Hz,

1H), 7.82-7.87 (m, 2H), 7.87-7.92 (m, 2H).

2-((3R,45)-4-(2,2-Dimethoxyethoxy)-1-tosylpyrrolidin-3-yl)isoindoline-1,3-dione
Synthesized according to General Procedures K and B. Purified by silica gel
flash chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless oil. 28%
yield (over two steps). '"H-NMR (400 MHz, CDCl;), J, ppm: 2.46 (s, 3H),
3.26 (s, 3H), 3.30 (s, 3H), 3.35 (dd, J 10.3, 4.9 Hz, 1H), 3.39-3.46 (m,
3H), 3.64-3.73 (m, 2H), 4.33 (¢, J 5.1 Hz, 1H), 4.58-4.71 (m, 2H), 7.36
(d, J 8.0 Hz, 2H), 7.71-7.77 (m, 4H), 7.80-7.86 (m, 2H).

—0

2-(((3S,4R)-4-(1,3-Dioxoisoindolin-2-yl)-1-tosylpyrrolidin-3-yl) oxy)acetaldehyde

Synthesized according to General Procedure M. Used in the next step as such,
without further purification. Colorless oil. 93% yield. "H-NMR (400 MHz,
CDCl), 6, ppm: 2.47 (s, 3H), 3.40-3.48 (m, 2H), 3.69-3.76 (m, 2H), 4.04 (s, 2H),
4.60 (¢, J 6.2 Hz, 1H), 4.75 (¢d, J 8.7, 5.9 Hz, 1H), 7.37 (d, J 8.0 Hz, 2H), 7.72-
7.78 (m, 4H), 7.81-7.87 (m, 2H), 9.54 (s, 1H).

Diisopropyl 4-((((3S,4R)-4-(1,3-dioxoisoindolin-2-yl)-1-tosylpyrrolidin-3-yl)oxy) methyl)-2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylate

Synthesized according to General Procedure N. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless oil. 66% yield.
"H-NMR (400 MHz, CDCl;), d, ppm: 1.09-1.26 (m, 12H), 2.05-2.30 (m, 6H),
2.44-2.48 (m, 3H), 3.18 (dd, J 9.4, 4.4 Hz, 1H), 3.26 («d, J 10.2, 4.5 Hz, 2H),

CO-Pr 337 (4, 9.1 Hz, 1H), 3.55-3.68 (m, 2H), 3.96 (1, J 4.4 Hz, 1H), 4.46-4.51 (m,
i-PrO,C
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1H), 4.52-4.62 (m, 1H), 4.86 (quint., J 6.3 Hz, 1H), 5.02 (quint., J 6.2 Hz, 1H), 5.43 (s, 1H), 7.34 (d, J 8.1 Hz,
2H), 7.69-7.76 (m, 4H), 7.81 (br. dd, J 5.4, 3.1 Hz, 2H).

Diisopropyl 4-((((3S,4R)-4-amino-1-tosylpyrrolidin-3-yl)oxy) methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate (1h)

Synthesized according to General Procedure O. Purified by reverse-phase flash

Toh NH; chromatography (C18, eluent: water/MeCN 1:1 v/~ with 0.1% NH,OH as
modifier), then lyophilized. White fluffy solid. 76% yield. "H-NMR (400 MHz,
CO,i-Pr CDCH), d, ppm: 1.25 (¢, J 5.3 Hz, 12H), 2.23 (s, 6H), 2.43 (s, 3H), 2.99 (dd, J
i-PrO,C \ \ 10, 3.9 Hz, 1H), 3.10 (dd, J 10.5, 3.2 Hz, 1H), 3.15-3.27 (m, 3H), 3.39 (dd, J
N 10.0, 5.8 Hz, 1H), 3.49 (dd, J 10.5, 5.5 Hz, 1H), 3.54-3.59 (m, 1H), 4.07 (¢, J

H

5.3 Hz, 1H), 4.98-5.08 (m, 2H), 5.53 (s, 1H), 7.32 (d, J 8.1 Hz, 2H), 7.70 (d, J
8.2 Hz, 2H). ®*C-NMR (101 MHz, CDCLy), §, ppm: 19.4, 19.6, 21.5, 22.1, 34.3, 51.2, 53.5, 55.6, 67.00, 67.02,
72.4,84.3,100.4, 100.5, 127.5, 129.6, 133.9, 143.4, 145.1, 145.2, 167.2, 167.3. MS: m/z calcd, for Co;HsoN3048
[M+H]" 550.3, found 550.5.

tert-Butyl (38,4S)-3-(1,3-dioxoisoindolin-2-yl)-4-hydroxypyrrolidine-1-carboxylate
o Synthesized according to General Procedure G. Purified by silica gel flash
BocN >\>,:E> chromatography (eluent: n-heptane/EtOAc 3:2 v/v, followed by CH,Cl,/MeOH
Q' ''N 95:5). White solid. 95% yield. "H-NMR (400 MHz, methanol-d,), 6, ppm: 1.49
(d, J 8.6 Hz, 9H), 3.18-3.25 (m, 1H), 3.68-3.85 (m, 3H), 4.60-4.69 (m, 1H), 4.75-
4.85 (m, 1H), 7.80-7.85 (m, 2H), 7.85-7.90 (m, 2H).

OH O

2-((35,4S)-4-Hydroxy-1-tosylpyrrolidin-3-yl)isoindoline-1,3-dione

Synthesized according to General Procedures H and K. Purified by silica

\@\ 5 . gel flash chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless

/ oil. 64% yield (over two steps). '"H-NMR (400 MHz, CDCls), J, ppm:
/y \N

N 2.47 (s, 3H), 3.27 (dd, J 10.3, 5.9 Hz, 1H), 3.44-3.51 (m, 1H), 3.74 (dd, J

10.3, 7.0 Hz, 1H), 3.85 (¢, J 9.4 Hz, 1H), 4.44-4.54 (m, 1H), 4.86 (g, J 6.6
Hz, 1H), 7.37 (d, J 8.1 Hz, 2H), 7.73-7.78 (m, 4H), 7.80-7.85 (m, 2H).

2-((35,4S)-4-(2,2-Dimethoxyethoxy)-1-tosylpyrrolidin-3-yl)isoindoline-1,3-dione
0 Synthesized according to General Procedure B. Purified by silica gel flash
TsN chromatography (eluent: n-heptane/EtOAc 3:2 v/v, followed by CH,Cl,/MeOH
Q"'N 95:5). White solid. 38% yield. "H-NMR (400 MHz, CDCl;), 8, ppm: 2.46 (s,
—0 O O 3H), 3.26 (s, 3H), 3.30 (s, 3H), 3.35 (dd, J 10.4, 4.9 Hz, 1H), 3.38-3.46 (m,
-0
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3H), 3.64-3.73 (m, 2H), 4.33 (¢, J 5.1 Hz, 1H), 4.58-4.72 (m, 2H), 7.36 (d, J 8.1 Hz, 2H), 7.71-7.77 (m, 4H),
7.79-7.86 (m, 2H).

Diisopropyl 4-((((3S,48)-4-(1,3-dioxoisoindolin-2-yl)- 1-tosylpyrrolidin-3-yl) oxy) methyl)-2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylate

0 Synthesized according to General Procedures M and N. Purified by silica gel

TsN flash chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless oil. 68%

Q"'N;:Q yield (over two steps). "H-NMR (400 MHz, CDCLy), 6, ppm: 1.15 (dd, J 15.1,

0 O 6.2 Hz, 6H), 1.25 (dd, J 6.2, 2.5 Hz, 6H), 2.10 (s, 3H), 2.23 (s, 3H), 2.45 (s,

3H), 3.18 (dd, J 9.5, 4.5 Hz, 1H), 3.26 («d, J 10.3, 4.5 Hz, 2H), 3.37 (¢, J 9.1

C02i-Pr
-PrO,C { Hz, 1H), 3.56-3.66 (m, 2H), 3.96 (t, J 4.3 Hz, 1H), 4.46-4.52 (m, 1H), 4.53-
\ \ 4.61 (m, 1H), 4.86 (dt, J 12.4, 6.2 Hz, 1H), 5.02 (dz, J 12.5, 6.2 Hz, 1H), 5.43
H (s, 1H), 7.34 (d, J 8.0 Hz, 2H), 7.69-7.76 (m, 4H), 7.81 (br. dd, J 5.50, 3.06
Hz, 2H).

Diisopropyl  4-((((38,4S)-4-amino-1-tosylpyrrolidin-3-yl) oxy) methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

dicarboxylate (1i)
Synthesized according to General Procedure O. Purified by reverse-phase flash
TeN ~INH, chromatography (C18, eluent: water/MeCN 1:1 v with 0.1% NH4OH as
modifier), then lyophilized. White fluffy solid. 62% yield. "H-NMR (400
© . MHz, CDCl;), d, ppm: 1.10-1.14 (m, 12H), 2.11 (s, 6H), 2.30 (s, 3H), 2.87 (dd,
] CO-Pr J10.0, 4.0 Hz, 1H), 2.97 (dd, J 10.5, 3.4 Hz, 1H), 3.03-3.14 (m, 3H), 3.23-3.32
FPrOLC \ \ (m, 1H), 3.36 (dd, J 10.5, 5.5 Hz, 1H), 3.39-3.51 (m, 1H), 3.95 (¢, J 5.4 Hz,

N 1H), 4.90 (dtt, J 9.4, 6.2, 3.1 Hz, 2H), 5.41 (s, 1H), 7.19 (d, J 8.0 Hz, 2H), 7.57

(d, J 8.2 Hz, 2H). *C-NMR (101 MHz, CDCls), J, ppm: 18.8, 19.0, 21.3, 21.9,

33.8, 51.0, 53.2, 55.4, 66.5, 72.3, 83.9, 99.4, 99.5, 127.3, 129.4, 133.5, 143.2, 145.8, 145.9, 167.2, 167.3. MS:
m/z caled. for C,7H4N305S [M+H]" 550.3, found 550.5.

N,N-Dibenzyl-3-(2,2-dimethoxyethoxy)propan-1-amine

Synthesized according to General Procedure B. Purified by silica gel flash

Y\O NBn, chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 70% yield.

_0O '"H-NMR (400 MHz, CDCls), 6, ppm: 1.81 (quint., J 6.8 Hz, 2H), 2.50 (¢, J

7.0 Hz, 2H), 3.36 (s, 6H), 3.39 (d, J 5.3 Hz, 2H), 3.49 (¢, J 6.7 Hz, 2H), 3.55 (s, 4H), 4.40 (¢, J 5.2 Hz, 1H),
7.21-7.26 (m, 2H), 7.28-7.37 (m, 8H).

2-(3-(Dibenzylamino)propoxy)acetaldehyde

S26



Synthesized according to General Procedure C. Used in the next step as such,
without further purification. Colorless oil. 99% yield. "H-NMR (400 MHz,
CDCl), d, ppm: 1.79-1.86 (m, 2H), 2.54 (¢, J 6.7 Hz, 2H), 3.51-3.56 (m, 6H), 3.89 (s, 2H), 7.25 (br. d, J 7.1 Hz,
2H), 7.31-7.36 (m, 8H), 9.57 (s, 1H).

@)
v\o/\/\Nan

Diisopropyl 4-((3-(dibenzylamino)propoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate

Synthesized according to General Procedure E. Purified by silica gel flash

COo-Pr chromatography (eluent: n-heptane/EtOAc 4:1 v/v). Colorless oil. 61% yield.
/\/\
~ O NBnz !'H.NMR (400 MHz, CDCL;), 6, ppm: 1.25 (d, J 6.2 Hz, 12H), 1.67-1.77 (m,
HN. =~

CO,i-Pr 2H), 2.17 (s, 6H), 2.42-2.49 (m, 2H), 3.21 (d, J 4.9 Hz, 2H), 3.38 (1, J 6.4 Hz,
2H), 3.55 (s, 4H), 4.05 (#, J 4.8 Hz, 1H), 5.04 (quint., J 6.3 Hz, 2H), 5.14 (s,
1H), 7.20-7.25 (m, 2H), 7.31 (¢, J 7.5 Hz, 4H), 7.35-7.39 (m, 4H).

Diisopropyl 4-((3-aminopropoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1q)

Synthesized according to General Procedure F. Purified by reverse-phase

COzi-Pr
flash chromatography (C18, eluent: water/MeCN 1:1 v/ with 0.1% NH4,OH
= 07 " NH, . y . . o
HN as modifier), then lyophilized. White fluffy solid. 92% yield. H-NMR (400
=

COgi-Pr MHz, CDCls), 8, ppm: 1.29 (d, J 6.2 Hz, 12H), 1.67 (quint., J 6.2 Hz, 2H),

2.30 (s, 6H), 2.78 (¢, J 6.5 Hz, 2H), 3.30 (d, J 5.0 Hz, 2H), 3.50 (¢, J 5.9 Hz,

2H), 4.15 (¢, J 5.0 Hz, 1H), 5.09 (quint., J 6.2 Hz, 2H), 5.77 (s, 1H). *C-NMR (101 MHz, CDCl;), 6, ppm:

19.5,22.0, 22.1, 32.7, 34.5, 40.0, 66.9, 69.7, 74.4, 100.6, 145.4, 167.4. MS: m/z calcd. for C1oH33N,05 [M+H]"
369.2, found 369.6.

Thiomorpholine-Forming Amino-DHP Reagents
2-(2-Mercaptoethyl)isoindoline-1,3-dione

0 Synthesized according to General Procedure G. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/v, followed by CH,Cl,/MeOH
N\/\SH 95:5). White solid. 95% yield. "H-NMR (400 MHz, CDCl;), 6, ppm: 1.44 (¢, J 8.6
®) Hz, 1H), 1.54 (br. s, 1H), 2.81-2.89 (m, 2H), 3.90 (¢, J 7.2 Hz, 2H), 7.72-7.77 (m,
2H), 7.85-7.90 (m, 2H).
2-(2-((2,2-Dimethoxyethyl)thio)ethyl)isoindoline-1,3-dione
o Synthesized according to General Procedure 1. Purified by silica gel flash
| chromatography (eluent: n-heptane/EtOAc 3:2 v/v). White solid. 66% yield.
N\/\S/\(O '"H-NMR (400 MHz, CDCl;), J, ppm: 2.78 (d, J 5.4 Hz, 2H), 2.91 (¢, J 7.0
O O

Hz, 2H), 3.39 (s, 6H), 3.92 (¢, J 6.9 Hz, 2H), 4.52 (¢, J 5.4 Hz, 1H), 7.70-7.76
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(m, 2H), 7.83-7.89 (m, 2H).

2-((2-(1,3-Dioxoisoindolin-2-yl)ethyl)thio)acetaldehyde

0
N~g P
0

Synthesized according to General Procedure M. Used in the next step as
such, without further purification. Colorless oil. 98% yield. '"H-NMR (400
MHz, CDCL), ¢, ppm: 1.55 (s, 1H), 2.80 (¢, J 6.5 Hz, 2H), 3.32 (d, J 3.4 Hz,
2H), 3.91 (¢, J 6.5 Hz, 2H), 7.72-7.78 (m, 2H), 7.84-7.90 (m, 2H), 9.51 (s,
1H).

Diisopropyl 4-(((2-(1,3-dioxoisoindolin-2-yl)ethyl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

dicarboxylate

@]
CO,i-Pr
N\/\S AN
x_NH

i-PrOzC

2H), 7.81-7.86 (m, 2H).

Synthesized according to General Procedure N. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless oil. 52%
yield. "H-NMR (400 MHz, CDCly), d, ppm: 1.25-1.33 (m, 12H), 2.30 (s,
6H), 2.58 (d, J 6.0 Hz, 2H), 2.83 (¢, J 6.9 Hz, 2H), 3.89 (¢, J 6.9 Hz, 2H),
4.19 (t,J 5.9 Hz, 1H), 5.08 (sept., J 6.2 Hz, 2H), 5.62 (s, 1H), 7.68-7.75 (m,

Diisopropyl 4-(((2-aminoethyl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1j)

COzi—Pr
NH
i-PrO,C

Synthesized according to General Procedure O. Purified by reverse-phase
flash chromatography (C18, eluent: water/MeCN 1:1 v/ with 0.1% NH4,OH
as modifier), then lyophilized. White fluffy solid. 45% yield. "H-NMR (400
MHz, CDCl), J, ppm: 1.29 (dd, J 6.1, 4.3 Hz, 12H), 2.30 (s, 6H), 2.48 (d, J
6.1 Hz, 2H), 2.61 (¢, J 6.2 Hz, 2H), 2.81-2.89 (m, 2H), 4.16 (¢, J 6.0 Hz, 1H),

5.08 (sept., J 6.2 Hz, 2H), 5.75 (s, 1H). "C-NMR (101 MHz, CDCl;), 6, ppm: 19.5, 22.05, 22.06, 33.3, 36.5,
38.0,40.7, 67.1, 102.6, 144.7, 167.3. MS: m/z caled. for Ci3H3;N,0,4S [M+H]" 371.2, found 371.2.

2-(2-((2,2-dimethoxyethyl)thio)propyl)isoindoline-1,3-dione

g |
%@SXO

Synthesized according to General Procedures G and B. Purified by silica gel
flash chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless oil. 52%
yield (over two steps). '"H-NMR (400 MHz, CDCl3), 6, ppm: 1.32 (d, J 7.0
Hz, 3H), 2.81 (¢d, J 13.3, 5.6 Hz, 2H), 3.25-3.33 (m, 1H), 3.36 (d, J 5.3 Hz,
6H), 3.70-3.78 (m, 1H), 3.85 (dd, J 13.9, 7.0 Hz, 1H), 4.49 (¢, J 5.6 Hz, 1H),

7.71-7.76 (m, 2H), 7.83-7.89 (m, 2H).
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2-((1-(1,3-Dioxoisoindolin-2-yl)propan-2-yl)thio)acetaldehyde
Synthesized according to General Procedure M. Used in the next step as
0 such, without further purification. Colorless oil. 95% yield. "H-NMR (400
N\)\SMO MHz, CDCls), 0, ppm: 1.35 (d, J 6.9 Hz, 3H), 3.19 (sext., J 7.0 Hz, 1H), 3.31-
o 3.42 (m, 2H), 3.81 (¢d, J 14.2, 7.1 Hz, 2H), 7.74-7.79 (m, 2H), 7.87-7.91 (m,
2H), 9.56 (¢, J 3.2 Hz, 1H).

Diisopropyl 4-(((1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

dicarboxylate
o Synthesized according to General Procedure N. Purified by silica gel flash
J\ CO,i-Pr chromatography (eluent: n-heptane/EtOAc 3:2 v/A). Colorless oil. 61%
N
S N yield. '"H-NMR (400 MHz, CDCls), §, ppm: 1.23-1.31 (m, 15H), 2.27 (d, J
o)
i-PrO,C NN 6.2 Hz, 6H), 2.66 (d, J 5.5 Hz, 2H), 3.12-3.20 (m, 1H), 3.64-3.71 (m, 1H),

3.75 (d, J 6.7 Hz, 1H), 4.19 (¢, J 5.6 Hz, 1H), 4.99-5.11 (m, 2H), 5.55 (s,
1H), 7.72 (dd, J 5.4, 3.1 Hz, 2H), 7.83-7.87 (m, 2H).

Diisopropyl 4-(((1-aminopropan-2-yl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (11)

Synthesized according to General Procedure O. Purified by reverse-phase

CO,i-Pr
Y N\)\ 2 flash chromatography (C18, eluent: water/MeCN 1:1 v/ with 0.1% NH,OH
2
S = as modifier), then lyophilized. White fluffy solid. 66% yield. "H-NMR (400
HPrO,CT N NH  MHz, cDCLy), 6, ppm: 1.19-1.24 (m, 3H), 1.25-1.31 (m, 12H), 2.29 (d, J 1.2

Hz, 6H), 2.49-2.55 (m, 2H), 2.62-2.69 (m, 1H), 2.73-2.84 (m, 2H), 4.16 (1, J
5.8 Hz, 1H), 5.02-5.13 (m, 2H), 5.79 (s, 1H). *C-NMR (101 MHz, CDCl;), J, ppm: 18.9, 19.5, 19.6, 22.06,
22.07, 33.8, 36.3, 43.7, 47.0, 67.1, 102.5, 144.7, 167.3. MS: m/z calcd. for C1oH33N,0,S [M+H]" 385.2, found
385.2.

2-(1-Mercaptopropan-2-yl)isoindoline-1,3-dione

Synthesized according to General Procedure G. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/v, followed by CH,Cl,/MeOH

1H), 1.56 (d, J 7.0 Hz, 3H), 2.94 (ddd, J 13.7,7.7, 5.9 Hz, 1H), 3.21 (dt, J 13.8, 9.7
Hz, 1H), 4.39 (dquint., J 9.7, 6.7 Hz, 1H), 7.71-7.76 (m, 2H), 7.82-7.88 (m, 2H).

NWASH 95:5). White solid. 89% yield. "H-NMR (400 MHz, CDCly), , ppm: 1.32-1.41 (m,
@)

2-(1-((2,2-Dimethoxyethyl)thio)propan-2-yl)isoindoline-1,3-dione

Synthesized according to General Procedure B. Purified by silica gel flash
0]

|

N 0
S

U=

chromatography (eluent: n-heptane/EtOAc 1:1 v/v). Colorless oil. 69% yield.
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"H-NMR (400 MHz, CDCL), &, ppm: 1.57 (d, J 7.0 Hz, 3H), 2.63-2.78 (m, 2H), 3.03 (dd, J 13.8, 5.4 Hz, 1H),
3.25 (dd, J 13.8, 10.2 Hz, 1H), 3.37 (d, J 3.2 Hz, 6H), 4.46-4.58 (m, 2H), 7.70-7.76 (m, 2H), 7.82-7.88 (m, 2H).

2-((2-(1,3-Dioxoisoindolin-2-yl)propyl)thio)acetaldehyde

Synthesized according to General Procedure M. Used in the next step as
such, without further purification. Colorless oil. 96% yield. '"H-NMR (400
Nj/\s/\?O MHz, CDCl), J, ppm: 1.55 (d, J 7.0 Hz, 3H), 2.76 (dd, J 14.1, 5.0 Hz, 1H),
3.12-3.24 (m, 2H), 3.26-3.37 (m, 1H), 4.43-4.54 (m, 1H), 7.70-7.77 (m, 2H),

7.81-7.88 (m, 2H), 9.46 (dd, J 4.3, 2.6 Hz, 1H).

)

Diisopropyl 4-(((2-(1,3-dioxoisoindolin-2-yl)propyl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate

Synthesized according to General Procedure N. Purified by silica gel flash

% CO2i-Pr  chromatography (eluent: n-heptane/EtOAc 3:2 vAv). Colorless oil. 73%

yield. "H-NMR (400 MHz, CDCls), J, ppm: 1.34 (br. d, J 6.2 Hz, 12H),

,_prozc 1.54-1.58 (m, 3H), 2.28 (d, J 3.3 Hz, 6H), 2.33-2.43 (m, 1H), 2.58-2.66 (m,

1H), 2.94-3.02 (m, 1H), 3.07-3.17 (m, 1H), 4.18 (dd, J 7.0, 5.0 Hz, 1H),
4.47-4.55 (m, 1H), 5.09 (sept., J 6.2 Hz, 2H), 5.60 (s, 1H), 7.69-7.73 (m, 2H), 7.82 (dd, J 5.4, 3.1 Hz, 2H).

Diisopropyl 4-(((2-aminopropyl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1k)

Synthesized according to General Procedure O. Purified by reverse-phase

HLN flash chromatography (C18, eluent: water/MeCN 1:2 v/v with 0.1% NH4,OH

j/\s = as modifier), then lyophilized. White fluffy solid. 42% yield. "H-NMR (400

HPrO,CT N NH  MHz, cDCLy), 6, ppm: 1.12 (d, J 6.4 Hz, 3H), 1.24-1.32 (m, 12H), 2.30 (s,

6H), 2.41-2.48 (m, 1H), 2.51-2.58 (m, 1H), 2.61-2.68 (m, 1H), 2.95-3.07 (m,

1H), 4.17 (t, J 6.0 Hz, 1H), 5.08 (sept., J 6.2 Hz, 2H), 5.72 (s, 1H). *C-NMR (101 MHz, CDCl;), d, ppm: 19.5,

22.1, 23.0, 33.4, 38.7, 43.1, 45.9, 67.0, 67.0, 102.5, 102.6, 144.5, 144.8, 167.2, 167.3. MS: m/z calcd. for
C1oH33N,04S [M+H]" 385.2, found 385.3.

COzi—Pr

Piperazine-Forming Amino-DHP Reagents
2-(2-((2,2-Dimethoxyethyl)amino)ethyl)isoindoline-1,3-dione

Synthesized according to General Procedure J. Purified by silica gel flash
| chromatography (eluent: n-heptane/EtOAc 3:2 v/A, followed by
N\/\N/\(O CH,Cl/MeOH 95:5). White solid. 57% yield. "H-NMR (400 MHz, CDCls),
H 6, ppm: 2.80 (d, J 5.5 Hz, 2H), 2.96 (¢, J 6.5 Hz, 2H), 3.39 (s, 6H), 3.83 (1, J
6.4 Hz, 2H), 4.39-4.48 (m, 1H), 7.71-7.77 (m, 2H), 7.83-7.91 (m, 2H).
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N-(2,2-Dimethoxyethyl)-N-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-4-methylbenzenesulfonamide

Synthesized according to General Procedure K. Purified by silica gel flash

| chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless oil. 92% yield.

N\/\N/\(O "H-NMR (400 MHz, CDCls), 6, ppm: 2.33 (s, 3H), 3.41-3.46 (m, 8H), 3.54 (z,

O._ J6.1 Hz, 2H), 3.91 (¢, J 6.0 Hz, 2H), 4.57 (1, J 5.2 Hz, 1H), 7.17 (d, J 8.1 Hz,

2H), 7.64 (d, J 8.2 Hz, 2H), 7.70-7.75 (m, 2H), 7.80-7.85 (m, 2H).

N-(2-(1,3-Dioxoisoindolin-2-yl)ethyl)-4-methyl-N-(2-oxoethyl)benzenesulfonamide

o Synthesized according to General Procedure M. Used in the next step as
such, without further purification. White solid. 99% yield. "H-NMR (400
N\/\NMO MHz, CDCls), J, ppm: 2.31-2.35 (m, 3H), 3.47-3.51 (m, 2H), 3.78-3.85 (m,
|
o Ts

2H), 4.04-4.10 (m, 2H), 7.16-7.21 (m, 2H), 7.59-7.63 (m, 2H), 7.71-7.77 (m,

2H), 7.82-7.87 (m, 2H), 9.65 (s, 1H).

Diisopropyl 4-(((N-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-4-methylphenyl)sulfonamido)methyl)-2,6-dimethyl-1,4-

dihydropyridine-3,5-dicarboxylate

@)

Ts< J/

o
N~ CO,i-Pr

N

i-PrO,C

Synthesized according to General Procedure N. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/v). White oil. 58% yield. "H-NMR
(400 MHz, CDCl3), 6, ppm: 1.31 (d, J 6.2 Hz, 12H), 2.12-2.19 (m, 3H), 2.29 (s, 6H),
3.34 (d, J 6.9 Hz, 2H), 3.86 (br. dd, J 13.7, 4.9 Hz, 4H), 4.26 (¢, J 6.9 Hz, 1H), 5.07
(dt, J 12.5, 6.2 Hz, 2H), 5.82 (s, 1H), 6.94 (d, J 8.1 Hz, 2H), 7.48 (d, J 8.2 Hz, 2H),
7.64-7.69 (m, 2H), 7.72-7.76 (m, 2H).

Diisopropyl  4-(((N-(2-aminoethyl)-4-methylphenyl)sulfonamido)methyl)-2,6-dimethyl-1,4-dihydropyridine-

3,5-dicarboxylate (1n)

Ts< J/
N

NH»>

COzi—Pr
AN

NH
Pro,C7

Synthesized according to General Procedure O. Purified by reverse-phase flash
chromatography (C18, eluent: water/MeCN 1:2 v/v with 0.1% NH,OH as modifier),
then lyophilized. White fluffy solid. 30% yield. "H-NMR (400 MHz, CDCL;), §, ppm:
1.29 (¢, J 5.6 Hz, 12H), 2.28 (s, 6H), 2.40 (s, 3H), 2.86 (¢, J 6.5 Hz, 2H), 2.97 (4, J 6.7
Hz, 2H), 3.30 (¢, J 6.5 Hz, 2H), 4.22 (¢, J 6.7 Hz, 1H), 5.00-5.12 (m, 2H), 5.90 (s,
1H), 7.25 (d, J 8.1 Hz, 2H), 7.61 (d, J 8.1 Hz, 2H). "C-NMR (101 MHz, CDCl;), 5,
ppm: 19.7,21.5, 22.10, 22.14, 32.4, 39.3, 50.4, 51.4, 67.3, 100.9, 127.2, 129.5, 137.4,

142.8, 145.6, 166.9. MS: m/z calcd. for CpsH3sN;06S [M+H]" 508.2, found 508.5.
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Benzyl (2,2-dimethoxyethyl)(2-(1,3-dioxoisoindolin-2-yl)ethyl)carbamate

O

@)

7.84 (m, 4H).

Diisopropyl

A

@)

Synthesized according to General Procedure L. Purified by silica gel flash

|  chromatography (eluent: n-heptane/EtOAc 1:1 v/), followed by reverse-phase

/\( flash chromatography (C18, eluent: water/MeCN 1:1 v/v with 0.1% TFA as
@)
~

modifier), then lyophilized. White fluffy oil. 61% yield. Mixture of hydrolyzed

product and the desired acetal (approx. 1:4). The product is rotameric. 'H-
NMR (400 MHz, CDCl;), 6, ppm: 3.32-3.44 (m, 8H), 3.64-3.73 (m, 2H), 3.84-

3.95 (m, 2H), 4.36-4.58 (m, 1H), 4.94-5.05 (m, 2H), 7.24-7.37 (m, 5H), 7.70-

4-((((benzyloxy)carbonyl)(2-(1,3-dioxoisoindolin-2-yl)ethyl)amino)methyl)-2,6-dimethyl-1,4-

dihydropyridine-3,5-dicarboxylate

)

i-PrO,C

R

COZ/ Pr

X

AN

Diisopropyl

NH

Synthesized according to General Procedures M and N. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/v). White solid. 58% yield (over two
steps). The product is rotameric. "H-NMR (400 MHz, CDCls), o, ppm: 1.19-1.27 (m,
12H), 2.10-2.35 (m, 6H), 3.20 (br. d, J 6.5 Hz, 2H), 3.60-3.69 (m, 2H), 3.79-3.94 (m,
2H), 4.10-4.19 (m, 1H), 4.84 (d, J 18.5 Hz, 2H), 4.93-5.05 (m, 2H), 5.46-5.79 (m,
1H), 7.17-7.26 (m, 3H), 7.27-7.31 (m, 2H), 7.64-7.80 (m, 4H).

4-(((2-aminoethyl)((benzyloxy)carbonyl)amino)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

dicarboxylate (1m)

Cbz . J/
N

i-PI’OzC

NH,

COzi—Pr

N

AN

NH

Synthesized according to General Procedure O. Purified by reverse-phase flash
chromatography (C18, eluent: water/MeCN 1:2 v/v with 0.1% NH4OH as modifier),
then lyophilized. White fluffy solid. 40% yield. '"H-NMR (400 MHz, CDCl;), 8, ppm:
1.25 (br. d, J 5.9 Hz, 12H), 2.10-2.32 (m, 6H), 2.83 (dt, J 19.5, 6.1 Hz, 2H), 3.12-3.27
(m, 2H), 3.34-3.44 (m, 2H), 4.12-4.21 (m, 1H), 4.97-5.10 (m, 4H), 5.64-6.22 (m, 1H),
7.28-7.37 (m, SH). MS: m/z caled. for CosH3sN304 [M+H]" 488.3, found 488.7.

tert-Butyl (S)-(2-(1,3-dioxoisoindolin-2-yl)propyl)carbamate

o Synthesized according to General Procedure G. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/v, followed by CH,Cl,/MeOH
N\./\NH 95:5). White solid. 92% yield. "H-NMR (400 MHz, CDCls), J, ppm: 1.26-1.44

(m, 9H), 1.47 (br. d, J 7.0 Hz, 3H), 3.37 (dt, J 14.2, 4.9 Hz, 1H), 3.65-3.85 (m,
1H), 4.47-4.58 (m, 1H), 4.84 (br. s, 1H), 7.69-7.75 (m, 2H), 7.81-7.86 (m, 2H).
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(S)-2-(1-Aminopropan-2-yl)isoindoline-1,3-dione, TFA Salt
0 Synthesized according to General Procedure H. Used in the next step as such,
o E.C )J\OH without further purification. Colorless oil. 96% yield. '"H-NMR (400 MHz,
3
N methanol-d,), d, ppm: 1.53 (d, J 7.0 Hz, 3H), 3.26 (dd, J 13.3, 4.0 Hz, 1H), 3.69
7 ONH,
o) H (dd, J 13.2, 10.4 Hz, 1H), 4.63 (ddd, J 10.6, 6.9, 3.9 Hz, 1H), 7.81-7.86 (m,
2H), 7.87-7.93 (m, 2H).

(S)-2-(1-((2,2-Dimethoxyethyl)amino)propan-2-yl)isoindoline-1,3-dione

Synthesized according to General Procedure J. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/, followed by
N\/\N /\(O CH,Cl,/MeOH 95:5). White solid. 56% yield. '"H-NMR (400 MHz, CDCl;),

o, ppm: 1.47 (d, J 7.0 Hz, 3H), 2.66-2.72 (m, 1H), 2.75-2.82 (m, 1H), 2.91
(dd, J 12.5,5.5 Hz, 1H), 3.25-3.30 (m, 1H), 3.32 (d, J 1.0 Hz, 6H), 4.36 (¢, J
5.4 Hz, 1H), 4.41-4.51 (m, 1H), 7.68-7.74 (m, 2H), 7.79-7.86 (m, 2H).

(S)-N-(2,2-Dimethoxyethyl)-N-(2-(1,3-dioxoisoindolin-2-yl)propyl)-4-methylbenzenesulfonamide

0 Synthesized according to General Procedure K. Purified by silica gel flash
| chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless oil. 94% yield.
N._~ 0] ,
: N/\( H-NMR (400 MHz, CDCls), 6, ppm: 1.46 (d, J 7.2 Hz, 3H), 2.33 (s, 3H),
0“0 ™ 3.23-3.31 (m, 2H), 3.35 (s, 3H), 3.39-3.45 (m, 4H), 4.00 (dd, J 14.7, 9.7 Hz,
1H), 4.49 (¢, J 5.1 Hz, 1H), 4.66-4.76 (m, 1H), 7.17 (d, J 8.2 Hz, 2H), 7.61 (d, J
8.2 Hz, 2H), 7.67-7.72 (m, 2H), 7.76-7.83 (m, 2H).

(S)-N-(2-(1,3-Dioxoisoindolin-2-yl)propyl)-4-methyl-N-(2-

0 oxoethyl)benzenesulfonamide

N\_/\NMO Synthesized according to General Procedure M. Used in the next step as such,

0 = Ts without further purification. White solid. 73% yield. "H-NMR (400 MHz,

CDCl), 6, ppm: 1.50 (d, J 7.1 Hz, 3H), 2.38 (s, 3H), 3.06 (dd, J 14.6, 3.9 Hz, 1H), 3.94 (s, 2H), 4.03-4.11 (m,

1H), 4.52 (ddt, J 10.7, 7.1, 3.4 Hz, 1H), 7.23 (d, J 8.1 Hz, 2H), 7.62 (d, J 8.2 Hz, 2H), 7.71-7.77 (m, 2H), 7.83
(dd, J 5.4, 3.1 Hz, 2H), 9.54 (s, 1H).

Diisopropyl (S)-4-(((N-(2-(1,3-dioxoisoindolin-2-yl)propyl)-4-methylphenyl)sulfonamido) methyl)-2, 6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylate

o Synthesized according to General Procedures M and N. Purified by silica gel flash
N chromatography (eluent: n-heptane/EtOAc 3:2 v/v). White solid. 54% yield. "H-NMR
- J/ s (400 MHz, CDCl,), o, ppm: 1.28-1.40 (m, 12H), 1.52 (d, J 7.1 Hz, 3H), 2.12-2.19 (m,
N CO,i-Pr
= $33
- NH

i-PrO-C



6H), 2.34 (s, 3H), 3.20 (dd, J 14.2, 3.7 Hz, 1H), 3.39 (dd, J 13.8, 9.8 Hz, 1H), 3.77 (dd, J 15.3, 2.7 Hz, 1H),
4.20-4.30 (m, 2H), 4.74-4.85 (m, 1H), 4.98-5.08 (m, 1H), 5.09-5.20 (m, 1H), 5.79 (s, 1H), 6.89 (d, J 8.1 Hz, 2H),
7.42 (d, J 8.2 Hz, 2H), 7.63-7.67 (m, 2H), 7.67-7.71 (m, 2H).

Diisopropyl (S)-4-(((N-(2-aminopropyl)-4-methylphenyl)sulfonamido)methyl)-2,6-dimethyl-1,4-

dihydropyridine-3,5-dicarboxylate (10)

Synthesized according to General Procedure O. Purified by reverse-phase flash

chromatography (C18, eluent: water/MeCN 1:2 v/v with 0.1% NH,OH as modifier),
then lyophilized. White fluffy solid. 77% yield. '"H-NMR (400 MHz, CDCL;), §, ppm:

1.01 (d, J 6.4 Hz, 3H), 1.29 (1d, J 6.4, 4.7 Hz, 12H), 2.24 (s, 3H), 2.31 (s, 3H), 2.39

(s, 3H), 2.91-2.99 (m, 1H), 3.00-3.08 (m, 1H), 3.09-3.20 (m, 2H), 3.22-3.32 (m, 1H),
i-PrO,C 4.24 (t,J 6.8 Hz, 1H), 4.97-5.15 (m, 2H), 5.93 (s, 1H), 7.25 (d, J 8.1 Hz, 2H), 7.62 (d,

J 8.2 Hz, 2H). *C-NMR (101 MHz, CDCl;), d, ppm: 19.7, 19.8, 21.3, 21.4, 22.09,
22.14,32.2,44.2,50.5, 57.1, 67.28, 67.34, 100.8, 101.0, 127.2, 129.5, 137.6, 142.7, 145.7, 145.8, 166.8, 166.9.
MS: m/z caled. for CogH4oN306S [M+H]" 522.3, found 522.4.

7., NH3
Ts< J/
N~ CO,i-Pr
X

tert-Butyl (1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)carbamate

Synthesized according to General Procedure G. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/v, followed by CH,Cl,/MeOH
N\)\NH 95:5). White solid. 78% yield. '"H-NMR (400 MHz, CDCl), 6, ppm: 1.21 (d, J 6.72

Hz, 3H), 1.26 (s, 9H), 3.63-3.75 (m, 2H), 3.96-4.19 (m, 1H), 4.66 (br. d, J 7.5 Hz,

1H), 7.68-7.76 (m, 2H), 7.86 (dd, J 5.3, 3.1 Hz, 2H).

2-(2-Aminopropyl)isoindoline-1,3-dione, TFA Salt

o I
J\F;;C OH
N
NH,

0]

Synthesized according to General Procedure H. Used in the next step as such,
without further purification. Colorless oil. 99% yield. '"H-NMR (400 MHz,
methanol-d,), J, ppm: 1.35 (d, J 6.72 Hz, 3H), 3.59-3.71 (m, 1H), 3.85-3.93
(m, 2H), 7.83-7.88 (m, 2H), 7.89-7.95 (m, 2H).

2-(2-((2,2-Dimethoxyethyl)amino)propyl)isoindoline-1,3-dione

O
Q o
~N
N
(@) /o

Synthesized according to General Procedure J. Purified by silica gel flash
chromatography (eluent: n-heptane/EtOAc 3:2 v/, followed by
CH,Cl/MeOH 95:5). White solid. 63% yield. '"H-NMR (400 MHz,
methanol-d,), J, ppm: 1.10 (d, J 6.5 Hz, 3H), 2.75 (¢d, J 12.5, 5.4 Hz, 2H),

3.04-3.12 (m, 1H), 3.33 (d, J 4.8 Hz, 6H), 3.58-3.65 (m, 1H), 3.66-3.74 (m, 1H), 4.40 (¢, J 5.4 Hz, 1H), 7.79-

7.84 (m, 2H), 7.84-7.90 (m, 2H).
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N-(2,2-Dimethoxyethyl)-N-(1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)-4-methylbenzenesulfonamide

0 Synthesized according to General Procedure K. Purified by silica gel flash
J\ | chromatography (eluent: n-heptane/EtOAc 3:2 v/v). Colorless oil. 92% yield.
N N O '"H-NMR (400 MHz, CDCl3), 6, ppm: 1.11 (d, J 7.0 Hz, 3H), 2.30 (s, 3H),

0 Ts o

« 3.26-3.33 (m, 1H), 3.39-3.46 (m, 4H), 3.49-3.57 (m, 4H), 3.93 (dd, J 14.1, 8.9
Hz, 1H), 4.30 (ddd, J 8.8, 7.0, 5.1 Hz, 1H), 4.66 (¢, J 4.9 Hz, 1H), 7.14 (d, J 8.1 Hz, 2H), 7.63 (d, J 8.3 Hz, 2H),
7.68-7.73 (m, 2H), 7.79-7.85 (m, 2H).

N-(1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)-4-methyl-N-(2-oxoethyl) benzenesulfonamide

o) Synthesized according to General Procedure M. Used in the next step as

such, without further purification. White solid. 87% yield. "H-NMR (400

;N\)\N/\?O MHz, CDCL), J, ppm: 1.04 (d, J 6.9 Hz, 3H), 2.25 (s, 3H), 3.47 (dd, J 14.5,
o +s 4.0 Hz, 1H), 3.67 (dd, J 14.5, 10.9 Hz, 1H), 3.77-3.84 (m, 1H), 3.95 (d, J 18.6

Hz, 1H), 4.27-4.38 (m, 1H), 7.06 (d, J 8.0 Hz, 2H), 7.58 (d, J 8.3 Hz, 2H), 7.70-7.76 (m, 2H), 7.76-7.83 (m, 2H),
9.65 (d, J 1.7 Hz, 1H).

Diisopropyl 4-(((N-(1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)-4-methylphenyl)sulfonamido)methyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylate

Synthesized according to General Procedure N. Purified by silica gel

i-PrO,C flash chromatography (eluent: n-heptane/EtOAc 3:2 v/v). White solid.

o) ~" "NH
-I|\-js _ 45% yield. The product is rotameric. "H-NMR (400 MHz, CDCls), 4,
N
/\( CO.ipr PPm: 1.10 (br. d, J 6.7 Hz, 3H), 1.35 (ddd, J 12.0, 6.3, 3.1 Hz, 12H),
oi-
O 2.26 (s, 3H), 2.37 (s, 6H), 3.11 (br. d, J 6.6 Hz, 2H), 3.63-3.70 (m, 1H),

3.76 (1, J 2.9 Hz, 1H), 4.20-4.27 (m, 1H), 4.44 (¢, J 6.9 Hz, 1H), 5.12 (dg, J 13.1, 6.4 Hz, 2H), 5.85 (s, 1H), 7.11
(d,J 8.1 Hz, 2H), 7.65-7.71 (m, 4H), 7.76-7.81 (m, 2H).

Diisopropyl 4-(((N-(1-aminopropan-2-yl)-4-methylphenyl)sulfonamido) methyl)-2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylate (1p)

Synthesized according to General Procedure O. Purified by reverse-phase

i-PrO,C _ flash chromatography (C18, eluent: water/MeCN 1:2 v/ with 0.1%
NH
-II\-IS NH,OH as modifier), then lyophilized. White fluffy solid. 70% yield. 'H-
=
HZN/\( NMR (400 MHz, CDCl), J, ppm: 0.71 (d, J 6.7 Hz, 3H), 1.28-1.37 (m,

COi-Pr  12H), 2.34 (d, J 8.0 Hz, 6H), 2.39 (s, 3H), 2.60 (dd, J 13.5, 5.0 Hz, 1H),
2.68 (dd, J 14.6, 5.8 Hz, 1H), 2.88 (dd, J 13.5, 8.8 Hz, 1H), 3.05 (dd, J 14.6, 7.6 Hz, 1H), 3.57-3.68 (m, 1H),
4.28 (dd, J 7.3, 5.9 Hz, 1H), 5.04-5.19 (m, 2H), 6.03 (s, 1H), 7.24 (d, J 8.1 Hz, 2H), 7.64 (d, J 8.2 Hz, 2H). C-
NMR (101 MHz, CDCLy), §, ppm: 14.7, 19.5, 20.1, 21.5, 22.13, 22.15, 22.20, 22.24, 34.8, 46.4, 46.6, 58.1, 67.4,
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67.5, 101.1, 101.9, 127.3, 129.5, 137.9, 142.8, 145.2, 145.5, 167.1, 167.5. MS: m/z caled. for CsHsN306S
[M+H]" 522.3, found 522.4.

Complete List of Commercially-Available Aldehydes
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Scheme S3. List of commercially-available aldehydes.

Product Characterization

3-(4-Methoxyphenyl)morpholine, TFA salt (4aa)

Synthesized according to General Procedure A, using 100 mg (0.23 mmol) of

@)
[ amino-DHP reagent 1a. White fluffy solid. 80% yield. '"H-NMR (400 MHz,
N methanol-d,), J, ppm: 3.35-3.44 (m, 2H), 3.81 (s, 3H), 3.82-3.98 (m, 2H), 4.00-4.15
H _ (m, 2H), 4.41 (dd, J 10.8, 3.61 Hz, 1H), 7.02 (d, J 8.8 Hz, 2H), 7.43 (d, J 8.9 Hz,
O

2H). ®C-NMR (101 MHz, methanol-d,), J, ppm: 45.3, 56.0, 59.8, 64.5, 70.0,
115.9, 125.9, 130.4, 162.6. YF.NMR (376 MHz, methanol-d,), J, ppm: —77.02 (s, 3F). MS: m/z calcd. for
CH¢NO, [M+H]" 194.1, found 194.3.

3-(4-Bromophenyl)morpholine, TFA salt (4ad)

Synthesized according to General Procedure A, using 112 mg (0.23 mmol) of

O amino-DHP reagent 1a. White fluffy solid. 72% yield. '"H-NMR (400 MHz,

[ methanol-d,), J, ppm: 3.38-3.47 (m, 2H), 3.81-3.97 (m, 2H), 4.07-4.16 (m, 2H),

H 4.50 (dd, J 10.8, 3.6 Hz, 1H), 7.43 (d, J 8.4 Hz, 2H), 7.62-7.71 (m, 2H). *C-NMR
Br
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(101 MHz, methanol-d,), J, ppm: 45.3, 59.5, 64.5, 69.7, 125.4, 130.9, 133.3, 133.9. F-NMR (376 MHz,
methanol-d,), 8, ppm: —77.04 (s, 3F). MS: m/z calcd. for C1oH;3:BrNO [M+H]" 242.0, found 242.1.

3-(4-Fluorophenyl)morpholine, TFA salt (4ac)

SuY

Synthesized according to General Procedure A, using 100 mg (0.23 mmol) of
amino-DHP reagent 1a. White fluffy solid. 60% yield. "H-NMR (400 MHz,
methanol-d,), J, ppm: 3.37-3.46 (m, 2H), 3.83-4.01 (m, 2H), 4.04-4.15 (m, 2H),
4.50 (dd, J 10.8, 3.6 Hz, 1H), 7.18-7.27 (m, 2H), 7.56 (m, 2H). *C-NMR (101
MHz, methanol-d,), J, ppm: 45.3, 59.4, 64.5, 69.8, 117.4, 117.6, 130.3, 131.35,
131.44, 163.9, 166.3. "F-NMR (376 MHz, methanol-d,), , ppm: —112.96 (s, 3F),

—77.02 (s, 1F). MS: m/z calcd. for C;oH;;FNO [M+H]" 182.1, found 182.3.

3-(p-Tolyl)morpholine, TFA salt (4ab)

Synthesized according to General Procedure A, using 100 mg (0.23 mmol) of amino-
DHP reagent 1a. White fluffy solid. 58% yield. "H-NMR (400 MHz, methanol-d,), J,
ppm: 2.37 (s, 3H), 3.35-3.49 (m, 2H), 3.82-3.96 (m, 2H), 4.02-4.16 (m, 2H), 4.43 (dd,
J 10.8, 3.6 Hz, 1H), 7.30 (d, J 8.1 Hz, 2H), 7.37 (d, J 8.2 Hz, 2H). ®C-NMR (101
MHz, methanol-dy,), J, ppm: 21.3, 45.4, 60.0, 64.6, 70.1, 128.8, 131.1, 131.2, 141.7.

YF-NMR (376 MHz, methanol-d,), J, ppm: —76.93 (s, 3F). MS: m/z calcd. for C;;H;,NO [M+H]" 178.1, found

178.3.

3-(Thieno[2,3-b[pyridin-2-yl)morpholine, TFA salt (4av)

)

Yy

s/ N
.

Synthesized according to General Procedure A, using 117 mg (0.25 mmol) of
amino-DHP reagent 1a. White fluffy solid. 68% yield. '"H-NMR (400 MHz,
methanol-d,), J, ppm: 3.41-3.52 (m, 2H), 3.94 (ddd, J 13.1, 9.6, 3.7 Hz, 1H), 4.03-
4.17 (m, 2H), 4.31 (dd, J 12.7, 3.6 Hz, 1H), 4.95-5.02 (m, 1H), 7.51 (dd, J 8.1, 4.7
Hz, 1H), 7.63 (s, 1H), 8.31 (dd, J 8.1, 1.4 Hz, 1H), 8.61 (br. d, J 4.0 Hz, 1H). ®C-
NMR (101 MHz, methanol-d,), J, ppm: 44.8, 55.3, 64.8, 69.7, 122.1, 125.1, 134.1,

134.3, 136.3, 149.1, 162.4. "F-NMR (376 MHz, methanol-d,), J, ppm: —77.25 (s, 3F). MS: m/z calcd. for
C,H3N,OS [M+H]" 221.1, found 221.3.

3-(4-(Trifluoromethoxy)phenyl)morpholine, TFA salt (4ag)

Synthesized according to General Procedure A, using 106 mg (0.20 mmol) of

© amino-DHP reagent 1a. White fluffy solid. 69% yield. "H-NMR (400 MHz,

[ methanol-d,), J, ppm: 3.39-3.46 (m, 2H), 3.84-4.00 (m, 2H), 4.08-4.16 (m,

|l:l| j<F 2H), 4.56 (dd, J 10.7, 3.6 Hz, 1H), 7.41 (d, J 8.3 Hz, 2H), 7.63 (d, J 8.8 Hz,
O F
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2H). "C-NMR (101 MHz, methanol-d,), 5, ppm: 45.3, 59.3, 64.6, 69.8, 118.1, 125.8 (¢, J" 256 Hz), 123.1,
131.1, 133.2, 151.7. YF-NMR (376 MHz, methanol-d,), 8, ppm: —=77.13 (s, 3F), —59.54 (s, 3F). MS: m/z calcd.
for C;;H3FsNO, [M+H]" 248.1, found 248.41.

3-(4-(Trimethylsilyl)phenyl)morpholine, TFA salt (4ae)

Synthesized according to General Procedure C, using 108 mg (0.21 mmol) of

O
[ amino-DHP reagent 1a. White fluffy solid. 82% yield. '"H-NMR (400 MHz,
N methanol-d,), §, ppm: 0.27 (s, 9H), 3.37-3.48 (m, 2H), 3.83-3.97 (m, 2H), 4.05-4.16
H (m, 2H), 4.47 (dd, J 10.9, 3.6 Hz, 1H), 7.47 (d, J 8.0 Hz, 2H), 7.64 (d, J 8.0 Hz,
.~
i

2H). *C-NMR (101 MHz, methanol-d,), d, ppm: —1.2, 45.4, 60.2, 64.6, 70.0,
128.1, 134.5, 135.5, 144.3. YF.NMR (376 MHz, methanol-d,), J, ppm: —76.90 (s,
3F). MS: m/z calcd. for C,3H,,NOSi [M+H]" 236.1, found 236.2.

3-(4-(Trifluoromethyl)phenyl)morpholine, TFA salt (4af)

Synthesized according to General Procedure A, using 106 mg (0.21 mmol) of

[O amino-DHP reagent 1a. White fluffy solid. 67% yield. '"H-NMR (400 MHz,
N]\@\K methanol-d,), 6, ppm: 3.45 (dd, J 6.9, 2.3 Hz, 2H), 3.87-3.99 (m, 2H), 4.09-4.20 (m,

H F 2H), 4.63 (dd, J 10.6, 3.6 Hz, 1H), 7.72 (m, J 8.3 Hz, 2H), 7.78-7.84 (m, 2H). *C-

L F NMR (101 MHz, methanol-d,), ¢, ppm: 45.4, 59.6, 64.6, 69.7, 125.4 (g, JF 271

Hz), 127.5 (¢, J 3.7 Hz), 129.8, 133.2 (¢, J 32.3 Hz), 138.3. YF-NMR (376
MHz, methanol-d,), 8, ppm: —77.10 (s, 3F), —64.49 (s, 3F). MS: m/z calcd. for C;;H;F;NO [M+H]" 232.1,
found 232.3.

3-(Benzo[bJthiophen-2-yl)morpholine, TFA salt (4au)

0 Synthesized according to General Procedure A, using 84 mg (0.17 mmol) of

amino-DHP reagent 1a. White fluffy solid. 69% yield. '"H-NMR (400 MHz,

[N methanol-d,), J, ppm: 3.38-3.52 (m, 2H), 3.85-4.00 (m, 1H), 4.00-4.16 (m, 2H),

H 4.29 (dd, J 12.6, 3.6 Hz, 1H), 4.90-4.95 (m, 1H), 7.39-7.47 (m, 2H), 7.60 (s, 1H),

7.85-7.96 (m, 2H). *C-NMR (101 MHz, methanol-d,), J, ppm: 44.9, 55.3, 64.7,

69.9, 123.6, 125.5, 126.4, 126.98, 127.04, 135.6, 140.5, 141.3. "F-NMR (376
MHz, methanol-d,), é, ppm: —77.06 (s, 3F). MS: m/z calcd. for C;,H;sNOS [M-i-H]+ 220.1, found 220.2.

=
S

3-(2,3-Dihydrobenzofuran-5-yl)morpholine, TFA salt (4ak)

Synthesized according to General Procedure A, using 116 mg (0.24 mmol) of

O
amino-DHP reagent 1a. White fluffy solid. 69% yield. '"H-NMR (400 MHz,
N methanol-d,), 6, ppm: 3.23 (¢, J 8.7 Hz, 2H), 3.34-3.43 (m, 2H), 3.81-3.96 (m, 2H),
H
O

S38



4.01-4.13 (m, 2H), 4.38 (dd, J 10.9, 3.7 Hz, 1H), 4.58 (¢, J 8.7 Hz, 2H), 6.80 (d, J 8.3 Hz, 1H), 7.18-7.24 (m,
1H), 7.34 (s, 1H). "C-NMR (101 MHz, methanol-d,), 6, ppm: 30.4, 45.3, 60.1, 64.5, 70.1, 72.9, 110.9, 125.8,
129.3, 130.3, 163.1. YF.NMR (376 MHz, methanol-d,), 6, ppm: —76.97 (s, 3F). MS: m/z calcd. for C;,H;,NO,
[M+H]" 206.1, found 206.2.

3-(2,5-Dimethylphenyl)morpholine, TFA salt (4ah)

Synthesized according to General Procedure A, using 96 mg (0.20 mmol) of amino-DHP

@)

reagent 1a. White fluffy solid. 82% yield. '"H-NMR (400 MHz, methanol-d,), , ppm:
N 2.33-2.36 (m, 3H), 2.40 (s, 3H), 3.38-3.45 (m, 1H), 3.45-3.56 (m, 1H), 3.78-3.95 (m, 2H),
H 4.02 (dd, J 13.0, 3.6 Hz, 1H), 4.13 (dd, J 12.9, 3.6 Hz, 1H), 4.66 (dd, J 10.9, 3.6 Hz, 1H),

7.18 (¢, J 7.8 Hz, 2H), 7.29 (s, 1H). ®C-NMR (101 MHz, methanol-d,), 6, ppm: 18.9,
21.2, 45.7, 57.0, 64.6, 70.0, 127.5, 131.6, 132.1, 132.6, 135.0, 138.1. YF-NMR (376
MHz, methanol-d,), 6, ppm: —76.93 (s, 3F). MS: m/z calcd. for C;H;sNO [M+H]" 192.1, found 192.2.

3-(5-Bromopyridin-3-yl)morpholine, TFA salt (4ar)

Synthesized according to General Procedure A, using 106 mg (0.20 mmol) of amino-

O DHP reagent 1a. White fluffy solid. 61% yield. '"H-NMR (400 MHz, methanol-d,), d,

[ ppm: 3.39-3.50 (m, 2H), 3.86-3.95 (m, 1H), 4.00 (dd, J 12.8, 10.5 Hz, 1H), 4.09-4.19

(m, 2H), 4.63 (dd, J 10.3, 3.6 Hz, 1H), 8.24 (¢, J 1.8 Hz, 1H), 8.64-8.73 (m, 1H), 8.73-

8.83 (m, 1H). "C-NMR (101 MHz, methanol-d,), §, ppm: 45.2, 57.1, 64.6, 69.1,

122.5, 132.3, 140.2, 148.7, 153.2. PF.NMR (376 MHz, methanol-d,), 6, ppm: —77.45 (s, 3F). MS: m/z calcd.
for CoH,BrN,O [M+H]" 243.0, found 243.1.

3-(1-Methyl-1H-indol-3-yl)morpholine, TFA salt (4at)

Synthesized according to General Procedure A, using 108 mg (0.22 mmol) of amino-

[ DHP reagent 1a. White fluffy solid. 79% yield. '"H-NMR (400 MHz, methanol-d,), d,

ppm: 3.33-3.40 (m, 1H), 3.40-3.51 (m, 1H), 3.83 (s, 3H), 3.87-3.96 (m, 1H), 4.03-

\ 4.20 (m, 3H), 4.82 (dd, J 10.2, 3.8 Hz, 1H), 7.12-7.23 (m, 1H), 7.23-7.31 (m, 1H),

7.40-7.45 (m, 1H), 7.46 (s, 1H), 7.74 (d, J 8.0 Hz, 1H). *C-NMR (101 MHz,

methanol-d,), 5, ppm: 33.3, 44.8, 52.6, 64.7, 69.9, 107.1, 111.1, 119.5, 121.4, 123.9, 127.7, 129.9, 138.5. "’F-

NMR (376 MHz, methanol-d,), §, ppm: —=77.03 (s, 3F). MS: m/z caled. for C;3H;;N,O [M+H]" 217.1, found
217.2.

3-(Thiophen-2-yl)morpholine, TFA salt (4ao)

Synthesized according to General Procedure A, using 97 mg (0.22 mmol) of amino-DHP
[ reagent 1a. White fluffy solid. 54% yield. "H-NMR (400 MHz, methanol-d,), 6, ppm: 3.36-
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3.42 (m, 2H), 3.83-3.92 (m, 1H), 3.93-4.01 (m, 1H), 4.05-4.12 (m, 1H), 4.15-4.22 (m, 1H), 4.83 (dd, J 10.0, 3.7
Hz, 1H), 7.14 (dd, J 5.0, 3.7 Hz, 1H), 7.34 (d, J 3.4 Hz, 1H), 7.56-7.63 (m, 1H). C-NMR (101 MHz,
methanol-d,), §, ppm: 44.7, 54.7, 64.6, 70.1, 128.8, 129.2, 130.1, 135.0. "F-NMR (376 MHz, methanol-d,), J,
ppm: —=76.99 (s, 3F). MS: m/z caled. for CsH;;NOS [M+H]" 170.1, found 170.1.

3-(1-Methyl-1H-pyrazol-5-yl)morpholine, TFA salt (4ap)

o

N=N

MHz, methanol-d,), J,

Synthesized according to General Procedure A, using 96 mg (0.22 mmol) of amino-DHP
reagent 1a. White fluffy solid. 58% yield. '"H-NMR (400 MHz, methanol-d,), J, ppm:
3.35-3.53 (m, 2H), 3.83-3.94 (m, 2H), 3.95-3.98 (m, 3H), 4.06-4.16 (m, 2H), 4.83 (dd, J
10.0, 3.7 Hz, 1H), 6.60 (d, J 2.0 Hz, 1H), 7.52 (d, J 1.7 Hz, 1H). *C-NMR (101 MHz,
methanol-d,), 6, ppm: 37.2, 44.7, 50.8, 64.6, 68.9, 107.3, 136.1, 140.0. "F-NMR (376
ppm: —=77.13 (s, 3F). MS: m/z caled. for CsgH,4,N;0 [M+H]" 168.1, found 168.4.

3-(Furan-2-yl)morpholine, TFA salt (4an)

-~

O/

[O
N
H

Synthesized according to General Procedure A, using 89 mg (0.21 mmol) of amino-DHP
reagent 1a. White fluffy solid. 67% yield. "H-NMR (400 MHz, methanol-d,), J, ppm:
3.40 (br. d, J 3.4 Hz, 2H), 3.77-3.89 (m, 1H), 3.96-4.03 (m, 1H), 4.03-4.10 (m, 1H), 4.14-
4.21 (m, 1H), 4.65 (dd, J 10.0, 3.7 Hz, 1H), 6.52 (dd, J 3.2, 1.8 Hz, 1H), 6.65 (d, J 3.3 Hz,

1H), 7.62-7.67 (m, 1H). BC-NMR (101 MHz, methanol-d,), J, ppm: 44.4, 52.8, 64.7,

67.9,112.1, 112.2, 145.8, 147.4. F-NMR (376 MHz, methanol-d,), 5, ppm: —76.98 (s, 3F). MS: m/z calcd. for
CsH ,NO, [M+H]" 154.1, found 154.1.

tert-Butyl 6-(morpholin-3-yl)-indole-1-carboxylate, Free base (4as)

O
EHL(%
N /
Boc

Synthesized according to General Procedure B, using 106 mg (0.18 mmol) of amino-
DHP reagent 1a. White fluffy solid. 73% yield. "H-NMR (400 MHz, methanol-d,), 6,
ppm: 1.68 (s, 9H), 2.92-3.01 (m, 1H), 3.01-3.12 (m, 1H), 3.50 (¢, J 10.8 Hz, 1H), 3.64
(td, J 11.4, 2.7 Hz, 1H), 3.86 (dd, J 11.4, 2.9 Hz, 2H), 3.97 (dd, J 10.3, 3.1 Hz, 1H),
6.58 (d, J 3.7 Hz, 1H), 7.23-7.28 (m, 1H), 7.51-7.55 (m, 1H), 7.57-7.61 (m, 1H), 8.22
(s, IH). *C-NMR (101 MHz, methanol-d,), J, ppm: 28.5, 47.4, 62.0, 68.0, 74.3, 85.1,
108.3, 115.0, 122.1, 123.3, 127.4, 131.8, 136.9, 137.5, 151.1. MS: m/z calcd. for

C17H,3N,05 [M+H]" 303.2, found 303.58.

3-(Benzo[d][1,3]dioxol-5-yl)morpholine, TFA salt (4am)

Synthesized according to General Procedure A, using 88 mg (0.18 mmol) of

O amino-DHP reagent 1a. White fluffy solid. 75% yield. '"H-NMR (400 MHz,
[ 0 methanol-d,), J, ppm: 3.34-3.44 (m, 2H), 3.80-3.93 (m, 2H), 4.03-4.16 (m, 2H),
N
H )
O
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4.39 (dd, J 10.8, 3.6 Hz, 1H), 6.01 (s, 2H), 6.88-6.94 (m, 1H), 6.94-7.01 (m, 2H). BC.NMR (101 MHz,
methanol-d,), J, ppm: 45.4, 60.0, 64.5, 70.0, 103.3, 109.0, 110.1, 123.2, 127.5, 150.1, 150.7. YF.NMR (376
MHz, methanol-d,), J, ppm: —76.96 (s, 3F). MS: m/z calcd. for C;1H;3NO; [M-i-H]+ 208.1, found 208.3.

3-(Isoquinolin-5-yl)morpholine, TFA salt (4aj)

Synthesized according to General Procedure A, using 86 mg (0.17 mmol) of amino-DHP

O
[ reagent 1a. White fluffy solid. 77% yield. "H-NMR (400 MHz, methanol-d,), J, ppm: 3.07
N (br. d,J 12.4 Hz, 1H), 3.22 («d, J 12.0, 3.4 Hz, 1H), 3.43-3.51 (m, 1H), 3.70 (br. d, J 2.6
H Hz, 1H), 3.98 (br. d, J 2.9 Hz, 2H), 4.67-4.74 (m, 1H), 7.72 (¢, J 7.8 Hz, 1H), 8.01 (d, J 7.2
.
N

Hz, 1H), 8.06 (d, J 8.2 Hz, 1H), 8.16 (d, J 6.2 Hz, 1H), 8.50 (d, J 6.1 Hz, 1H), 9.25 (s,
1H). YF-NMR (376 MHz, methanol-d,), d, ppm: —77.07 (s, 3F). MS: m/z calcd. for
C,3H;sN,O [M+H]" 215.1, found 215.38.

3-(1-Benzyl-imidazol-5-yl)morpholine, TFA salt (4aq)

Synthesized according to General Procedure A, using 89 mg (0.17 mmol) of amino-DHP

O reagent 1a. White fluffy solid. 85% yield. "H-NMR (400 MHz, methanol-d,), J, ppm:
[ 3.37-3.52 (m, 2H), 3.69 (dd, J 12.7, 3.6 Hz, 1H), 3.80-3.96 (m, 2H), 3.98-4.08 (m, 1H),
H N/\//N 4.78 (dd, J 9.0, 3.6 Hz, 1H), 5.48-5.60 (m, 1H), 5.60-5.69 (m, 1H), 7.34-7.39 (m, 2H),

s/ 7.43-7.51 (m, 3H), 7.98 (s, 1H), 8.90 (s, 1H). *C-NMR (101 MHz, methanol-d,), 6, ppm:

Bn
442, 48.9, 52.0, 64.7, 68.6, 123.9, 128.5, 129.4, 130.7, 130.9, 134.6, 138.8. YF-NMR

(376 MHz, methanol-d,), 6, ppm: —77.06 (s, 3F). MS: m/z calcd. for C14HsN;0 [M+H]" 244.1, found 244.2.
2-(Naphthalen-2-yl)morpholine, TFA salt (4ai)

Synthesized according to General Procedure A, using 91 mg (0.18 mmol) of amino-

O DHP reagent 1a. White fluffy solid. 81% yield. "H-NMR (400 MHz, methanol-d,), J,
N ppm: 3.46-3.54 (m, 1H), 3.61-3.71 (m, 1H), 3.93-4.04 (m, 2H), 4.22 (ddd, J 12.7, 8.8,

H | 3.5 Hz, 2H), 5.43 (dd, J 10.6, 3.4 Hz, 1H), 7.57-7.64 (m, 2H), 7.66-7.73 (m, 2H), 8.00
Z

(1, J 8.6 Hz, 2H), 8.25 (d, J 8.6 Hz, 1H). “C-NMR (101 MHz, methanol-d,), J, ppm:
45.8, 56.0, 64.8, 70.6, 123.3, 125.4, 126.5, 127.9, 128.8, 130.0, 130.5, 131.7, 132.0, 135.7. YF-NMR (376
MHz, methanol-d,), J, ppm: —76.98 (s, 3F). MS: m/z calcd. for C4H;sNO [M-S-H]+ 214.1, found 214.3.

tert-Butyl 4-(morpholin-3-yl)indoline-1-carboxylate, Free base (4al)

0 Synthesized according to General Procedure B, using 99 mg (0.17 mmol) of
[ amino-DHP reagent 1a. White fluffy solid. 70% yield. "H-NMR (400 MHz,
N NBoc methanol-d,), J, ppm: 1.56 (s, 9H), 2.92-2.99 (m, 1H), 2.99-3.08 (m, 1H), 3.09-
H

3.24 (m, 2H), 3.36-3.44 (m, 1H), 3.58-3.67 (m, 1H), 3.74-3.80 (m, 1H), 3.81-3.87
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(m, 1H), 3.88-3.93 (m, 1H), 3.94-4.03 (m, 2H), 7.07 (d, J 7.7 Hz, 1H), 7.17 (¢, J 8.0 Hz, 1H), 7.36-7.80 (m, 1H).
BC-NMR (101 MHz, methanol-d,), 5, ppm: 26.7, 28.8, 47.4, 58.5, 68.1, 72.8, 82.0, 115.1, 121.2, 129.1, 131.2,
137.4, 144.1, 154.3. MS: m/z caled. for C1-H,sN,0; [M+H]" 305.2, found 305.3.

3-(6-Phenyl-2,3-dihydroimidazo[2,1-b]thiazol-5-yl)morpholine, Free base (4aw)

Synthesized according to General Procedure B, using 113 mg (0.20 mmol) of amino-DHP

o) reagent 1a. White fluffy solid. 79% yield. "H-NMR (400 MHz, methanol-d,), d, ppm:

[ 2.85-2.96 (m, 2H), 3.56-3.70 (m, 2H), 3.76-3.83 (m, 2H), 3.85-3.90 (m, 2H), 4.18 (dd, J
N

ZNy 106,33 Hz, 1H), 4.38 (d1, J 11.3,7.3 Hz, 1H), 4.63 (dr, J 11.3, 7.2 Hz, 1H), 7.28-7.34
N\/( (m, 1H), 7.39 (1, J 7.5 Hz, 2H), 7.43-7.51 (m, 2H). MS: m/z caled. for CsH;sN;OS
Q/s [M+H]" 288.1, found 288.1.

3-(3-Phenylisoxazol-5-yl)morpholine, Free base (4ax)

Synthesized according to General Procedure B, using 125 mg (0.25 mmol) of

O

[ amino-DHP reagent 1a. White fluffy solid. 70% yield. "H-NMR (400 MHz,
N = methanol-d,), 6, ppm: 3.38-3.48 (m, 2H), 3.86-3.97 (m, 1H), 4.03-4.14 (m, 2H),
H O\N/ 4.33 (dd, J 12.7,3.7 Hz, 1H), 4.94 (br. d, J 3.7 Hz, 1H), 7.13 (s, 1H), 7.47-7.54

(m, 3H), 7.83-7.90 (m, 2H). “C-NMR (101 MHz, methanol-d,), J, ppm: 44.3,
51.4,64.9,67.7,104.1, 128.0, 129.5, 130.4, 131.9, 164.5, 165.8. MS: m/z calcd. for C;3H,5sN,0, [M+H]" 231.1,
found 231.1.

3-(Pyrazolo[1,5-a]pyridin-7-yl)morpholine, Free base (4ay)

Synthesized according to General Procedure B, using 82 mg (0.17 mmol) of amino-
DHP reagent 1a. White fluffy solid. 55% yield. '"H-NMR (400 MHz, methanol-d,), 6,
ppm: 2.97-3.04 (m, 1H), 3.05-3.14 (m, 1H), 3.60-3.74 (m, 2H), 3.89 (s, 1H), 4.28 (dd, J
11.0, 3.1 Hz, 1H), 4.76 (dd, J 8.7, 3.0 Hz, 1H), 6.63 (d, J 2.2 Hz, 1H), 6.97 (d, J 7.0 Hz,
1H), 7.21 (dd, J 8.9, 7.0 Hz, 1H), 7.61 (d, J 8.8 Hz, 1H), 7.98 (d, J 2.2 Hz, 1H). MS:
m/z caled. for C;H ;N3O [M+H]" 204.1, found 204.2.

7-(4-Methoxyphenyl)-5-oxa-8-azaspiro[3.5]|nonane, TFA salt (4ba)

Synthesized according to General Procedure A, using 90 mg (0.18 mmol) of

Q[O amino-DHP reagent 1b. White fluffy solid. 61% yield. "H-NMR (400 MHz,
N]\©\ methanol-d,), §, ppm: 1.72-1.85 (m, 1H), 1.88-1.99 (m, 1H), 2.07-2.14 (m, 1H),

H _ 2.18 (br. s, 2H), 2.45 (ddt, J 12.1, 8.3, 4.0 Hz, 1H), 3.20 (d, J 12.1 Hz, 1H),

O 3.57 (d, J 12.8 Hz, 1H), 3.81 (s, 3H), 3.88-4.03 (m, 2H), 4.35 (dd, J 10.4, 3.9
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Hz, 1H), 7.02 (d, J 8.8 Hz, 2H), 7.41 (d, J 8.8 Hz, 2H). *C-NMR (101 MHz, methanol-d,), 6, ppm: 13.1, 30.8,
32.6, 56.0, 58.7, 64.3, 75.2, 115.9, 125.4, 130.7, 162.6. ’F-NMR (376 MHz, methanol-d,), J, ppm: —76.93 (s,
3F). MS: m/z caled. for C14H,0NO, [M+H]" 234.1, found 234.2.

7-(6-Phenyl-2,3-dihydroimidazo[2,1-b[thiazol-5-yl)-5-oxa-8-azaspiro[3.5|nonane, Free base (4bw)

G
o

S

Synthesized according to General Procedure B, using 127 mg (0.21 mmol) of amino-
DHP reagent 1b. White fluffy solid. 68% yield. '"H-NMR (400 MHz, methanol-d,), J,
ppm: 1.59-1.74 (m, 1H), 1.76-1.92 (m, 2H), 1.97-2.11 (m, 2H), 2.32-2.49 (m, 1 H),
2.70 (dd, J 11.6, 1.7 Hz, 1H), 3.07 (br. d, J 11.6 Hz, 1H), 3.60 (br. dd, J 11.3, 3.5 Hz,
1H), 3.66-3.74 (m, 1H), 3.90 (br. ¢, J 7.2 Hz, 2H), 4.14 (dd, J 10.8, 3.4 Hz, 1H), 4.34
(dt, J 11.3,7.2 Hz, 1H), 4.64 (dt, J 11.3, 7.2 Hz, 1H), 7.28-7.35 (m, 1H), 7.41 (br. t, J

7.6 Hz, 2H), 7.45-7.55 (m, 2 H). *C-NMR (101 MHz, methanol-d,), J, ppm: 13.8, 31.4, 32.9, 36.2, 39.7, 52.6,
53.9,65.9, 76.8, 127.0, 128.6, 129.2, 129.6, 135.7, 145.2, 151.7. MS: m/z calcd. for C1sH,»N;0S [M+H]" 328.1,

found 328.2.

(S)-3-(4-Methoxyphenyl)-5-methylmorpholine, TFA salt (4ca)

Synthesized according to General Procedure A, using 72 mg (0.15 mmol) of

6.8, 3.5 Hz, 1H), 3.82 (s, 3H), 3.83-3.89 (m, 1H), 4.07 (dd, J 12.5, 3.2 Hz, 2H),

O
)i amino-DHP reagent 1c. White fluffy solid. 68% yield, 8:1 dr. "H-NMR (400
N MHz, methanol-d,), J, ppm: 1.29 (d, J 6.5 Hz, 3H), 3.48-3.56 (m, 1H), 3.60 (dt, J
H
~
O

4.44 (dd, J11.3,3.4 Hz, 1H), 7.03 (d, J 8.7 Hz, 2H), 7.43 (d, J 8.80 Hz, 2H). *C-

NMR (101 MHz, methanol-d,), §, ppm: 14.2, 54.0, 56.0, 60.7, 69.5, 70.2, 115.9, 125.5, 130.5, 162.6. F-NMR
(376 MHz, methanol-d,), 6, ppm: —76.94 (s, 3F). MS: m/z caled. for C,H;sNO, [M+H]" 208.1, found 208.2.

(2S)-2-Methyl-5-(6-phenyl-2,3-dihydroimidazo[2,1-b[thiazol-5-yl)morpholine, Free base (4dw)

N
H

H

S

Synthesized according to General Procedure B, using 115 mg (0.20 mmol) of amino-
DHP reagent 1d. White fluffy solid. 69% yield, 14:1 dr. "H-NMR (400 MHz,
methanol-d,), J, ppm: 1.24 (d, J 6.2 Hz, 3H), 3.06 (dd, J 12.4, 11.2 Hz, 1H), 3.36 (dd,
J12.7, 1.9 Hz, 1H), 3.85-3.97 (m, 1H), 4.02-4.12 (m, 3H), 4.14-4.23 (m, 1H), 4.44-
4.51 (m, 1H), 4.64 (dd, J 11.2, 3.7 Hz, 1H), 4.78 (dt, J 10.6, 6.7 Hz, 1H), 7.47-7.56
(m, 5H). ®C-NMR (101 MHz, methanol-d,), J, ppm: 18.5, 36.7, 50.2, 51.0, 51.7,
67.8, 71.2, 120.4, 129.2, 130.1, 130.3, 132.2, 146.7, 154.9. MS: m/z calcd. for

C16H20N30S [M+H]" 302.1, found 302.2.
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(28)-5-(4-Methoxyphenyl)-2-phenylmorpholine, Free base (4ea)

CU\@

Synthesized according to General Procedure B, using 100 mg (0.18 mmol) of
amino-DHP reagent 1e. White fluffy solid. 77% yield, >14:1 dr. '"H-NMR (400
MHz, methanol-d,), J, ppm: 2.87 (dd, J 12.5, 10.6 Hz, 1H), 3.13 (dd, J 12.5,
2.5 Hz, 1H), 3.59-3.66 (m, 1H), 3.78 (s, 3H), 3.90 (dd, J 10.5, 3.2 Hz, 1H), 3.98
(dd, J 11.1, 3.3 Hz, 1H), 4.57 (dd, J 10.6, 2.4 Hz, 1H), 6.86-6.98 (m, 2H), 7.26-
731 (m, 1H), 7.32-7.37 (m, 4H), 7.38-7.43 (m, 2H). ®C-NMR (101 MHz,

methanol-d,), J, ppm: 54.4, 55.8, 60.3, 74.6, 79.6, 115.1, 127.4, 129.0, 129.45, 129.51, 133.0, 141.7, 161.0. MS:
m/z caled. for C17;H,0NO, [M+H]" 270.1, found 270.4.

tert-Butyl (S)-2,2-dimethyl-4-((3R,6S)-6-phenylmorpholin-3-yl)oxazolidine-3-carboxylate, Free base (4ef5)

Ph, O
[ ;300
N N Me
H

o0 Me

Synthesized according to General Procedure B, using 112 mg (0.17 mmol) of
amino-DHP reagent 1e. White fluffy solid. 58% yield, >14:1 dr. "H-NMR (400
MHz, methanol-d,), J, ppm: 1.46-1.50 (m, 3H), 1.52 (s, 9H), 1.59 (s, 3H) 2.74
(br. t, J 11.7 Hz, 1H), 3.06 (br. dd, J 12.5, 2.1 Hz, 1H), 3.21-3.28 (m, 1H), 3.51-

3.59 (m, 1H), 3.77-4.03 (m, 4 H), 4.15 (br. s, 1H), 4.42 (dd, J 10.6, 2.3 Hz, 1H), 7.30-7.37 (m, 5H). *C-NMR
(101 MHz, methanol-d,), 5, ppm: 22.7, 24.1, 26.4, 27.4, 28.8, 54.1, 54.5, 56.7, 57.2, 58.3, 60.0, 60.2, 64.5, 64.7,
65.8,70.2, 71.7, 72.0, 80.1, 81.9, 82.1, 95.2, 95.4, 127.3, 129.0, 129.5, 141.6, 154.0, 154.6. MS: m/z calcd. for

CyH3N,O,4 [M+H]" 363.2, found 363.4.

rac-(3R,4S,7S)-3-(4-Methoxyphenyl)hexahydro-2H-furo[3,4-b][1,4]oxazine, TFA salt (4fa)

Synthesized according to General Procedure A, using 97 mg (0.19 mmol) of
amino-DHP reagent 1f. White fluffy solid. 55% yield, 9:1 dr. "H-NMR (400
MHz, methanol-d,), J, ppm: 3.82 (s, 3H), 3.83-3.92 (m, 2H), 4.00-4.18 (m, 5SH),
4.39-4.55 (m, 2H), 7.03 (d, J 8.7 Hz, 2H), 7.47 (d, J 8.8 Hz, 2H). *C-NMR (101
MHz, methanol-d,), J, ppm: 55.9, 57.56, 57.59, 68.1, 69.7, 73.1, 75.5, 115.4,
129.9, 132.2, 161.4. YF.NMR (376 MHz, methanol-d,), J, ppm: —76.93 (s, 3F).

MS: m/z calcd. for C3H ;sNO; [M+H]" 236.1, found 236.3.

rac-tert-Butyl 3-((3R,4S,7S)-hexahydro-2H-furo[3,4-bJ[1,4]oxazin-3-yl)-1H-indole-1-carboxylate, Free base

O
1
N
H
N
Boc

(4fe)

Synthesized according to General Procedure B, using 173 mg (0.28 mmol) of
amino-DHP reagent 1f. White fluffy solid. 50% yield, 8:1 dr. "H-NMR (400
MHz, methanol-d,), J, ppm: 1.68 (s, 9H), 3.53 (¢d, J 5.0, 1.8 Hz, 1H), 3.71-3.86
(m, 4H) 3.91 (dd, J 9.4, 4.8 Hz, 1H), 4.10 (dd, J 8.9, 6.7 Hz, 1H), 4.21 (dd, J 8.6,
4.2 Hz, 1H), 4.36-4.42 (m, 1H), 4.57 (s, 2H), 7.23-7.28 (m, 1H), 7.30-7.35 (m,

S44



1H), 7.67-7.72 (m, 2H), 8.13 (d, J 8.2 Hz, 1H). *C-NMR (101 MHz, methanol-d,), , ppm: 28.6, 50.8, 56.6,
67.8, 68.2, 73.9, 75.6, 85.2, 116.4, 120.6, 122.0, 123.9, 124.2, 125.8, 130.4, 137.1, 151.1. MS: m/z calcd. for
C19H,5N,0, [M+H]" 345.2, found 345.3.

rac-(3R,4S,7R)-3-(4-Methoxyphenyl) hexahydro-2H-furo[3,4-b][1,4]oxazine, Free base (4ga)

o Synthesized according to General Procedure B, using 89 mg (0.17 mmol) of
O(ﬂ: amino-DHP reagent 1g. White fluffy solid. 66% yield, >14:1 dr. "H-NMR (400
N: T j MHz, methanol-d,), J, ppm: 3.16 (ddd, J 10.7, 9.2, 7.3 Hz, 1H), 3.50-3.65 (m,

H o 3H), 3.68-3.75 (m, 1H), 3.78 (s, 3H), 3.90 (dd, J 11.5, 3.6 Hz, 1H), 3.93-4.01 (m,

| 3H), 6.90 (d, J 8.8 Hz, 2H), 7.35 (d, J 8.7 Hz, 2H). "C-NMR (101 MHz,

methanol-d,), J, ppm: 55.8, 61.4, 62.4, 68.0, 69.3, 74.9, 81.4, 115.1, 129.8, 132.5, 161.1. MS: m/z calcd. for
C,3H sNO; [M+H]" 236.1, found 236.5.

rac-(3R,4S,7R)-3-(4-Methoxyphenyl)-6-tosyloctahydropyrrolo[3,4-b][1,4]oxazine, Free base (4ha)

Synthesized according to General Procedure B, using 100 mg (0.15 mmol)

TS—N:EO of amino-DHP reagent 1h. White fluffy solid. 69% yield, 10:1 dr. '"H-NMR
N (400 MHz, methanol-d,), J, ppm: 2.47 (s, 3H), 3.17-3.29 (m, 2H), 3.42-
HJO\ _ 3.52 (m, 1H), 3.73-3.88 (m, 6H), 3.96-4.05 (m, 1H), 4.15 (dd, J 13.0, 3.9

° Hz, 1H), 4.49 (dd, J 11.4, 3.8 Hz, 1H), 7.00 (d, J 8.8 Hz, 2H), 7.38 (d, J 8.7

Hz, 2H), 7.48 (d, J 8.1 Hz, 2H), 7.78 (d, J 8.2 Hz, 2H). ®C-NMR (101 MHz, methanol-d,), d, ppm: 21.7, 46.7,

49.4, 56.0, 58.3, 61.0, 70.5, 76.5, 116.0, 124.7, 128.8, 130.6, 131.4, 135.1, 146.1, 162.7. MS: m/z calcd. for
CroHasN,048 [M+H]™ 389.2, found 389.3.

rac-(3R,4S,7R)-3-(1-Methyl-1H-pyrazol-5-yl)-6-tosyloctahydropyrrolo[3,4-b][1,4]oxazine, Free base (4hp)

Synthesized according to General Procedure B, using 101 mg (0.16 mmol) of
amino-DHP reagent 1h. White fluffy solid. 57% yield, 7:1 dr. "H-NMR (400
MHz, methanol-d,), J, ppm: 2.48 (s, 3H), 2.80 (ddd, J 10.7, 9.5, 7.3 Hz, 1H),
2.96-3.02 (m, 1H), 3.04-3.11 (m, 1H), 3.32-3.39 (m, 1H), 3.45-3.54 (m, 1H),
3.59-3.71 (m, 2H), 3.87 (s, 3H), 3.93 (dd, J 11.5, 3.4 Hz, 1H), 4.14 (dd, J 10.7, 3.5 Hz, 1H), 6.28 (d, J 1.8 Hz,
1H), 7.39 (d, J 1.7 Hz, 1H), 7.48 (d, J 8.1 Hz, 2H), 7.78 (d, J 8.2 Hz, 2H). *C-NMR (101 MHz, methanol-d,),
J, ppm: 21.8, 37.0, 39.8, 50.1, 52.6, 60.6, 72.0, 79.6, 105.7, 128.8, 131.3, 135.3, 139.3, 142.0, 145.6. MS: m/z
caled. for C7H,3N405S [M+H]" 363.1, found 363.2.
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rac-(3R,4S,7S)-3-(1-Methyl-1H-indol-2-yl)-6-tosyloctahydropyrrolo[3,4-b][1,4]oxazine, Free base (4iz)

Synthesized according to General Procedure B, using 158 mg (0.23 mmol)

., O
Ts —N;[ of amino-DHP reagent 1i. White fluffy solid. 60% yield, 6:1 dr. "H-NMR
N = (400 MHz, methanol-d,), 6, ppm: 2.53 (s, 3H), 2.86 (td, J 10.0, 7.4 Hz,
H /N 1H), 3.02-3.09 (m, 1H), 3.12 (¢, J 9.7 Hz, 1H), 3.38-3.47 (m, 1H), 3.62 (¢, J

11.0 Hz, 1H), 3.66-3.76 (m, 2H), 3.82 (s, 3H), 4.08 (dd, J 11.4, 3.4 Hz,
1H), 4.21 (s, 1H), 4.26 (dd, J 10.6, 3.2 Hz, 1H), 6.50 (s, 1H), 7.04-7.12 (m, 1H), 7.20 (¢, J 7.3 Hz, 1H), 7.45 (d, J
8.2 Hz, 1H), 7.55 (d, J 8.0 Hz, 3H), 7.85 (d, J 8.2 Hz, 2H). BC-NMR (101 MHz, methanol-d,), J, ppm: 22.0,
30.7, 49.7, 50.3, 53.5, 60.8, 72.7, 79.6, 100.8, 110.7, 120.7, 121.6, 122.7, 128.8, 128.9, 131.4, 135.4, 139.0,
139.5, 145.5. MS: m/z caled. for CHasN305S [M+H]" 412.2, found 412.4.

3-(4-Methoxyphenyl)thiomorpholine, TFA salt (4ja)

Synthesized according to General Procedure A, using 115 mg (0.24 mmol) of amino-

S DHP reagent 1j. White fluffy solid. 73% yield. '"H-NMR (400 MHz, methanol-d,), J,

[ ppm: 2.76-2.87 (m, 2H), 3.11-3.20 (m, 1H), 3.32-3.40 (m, 1H), 3.42-3.52 (m, 1H),

N 3.70-3.76 (m, 1H), 3.83 (br. s, 3H), 4.44 (dd, J 11.7, 2.3 Hz, 1H), 4.89 (s, 5H), 7.0 (d,
T

J 8.8 Hz, 2H), 7.42 (d, J 8.8 Hz, 2H). BC-NMR (101 MHz, methanol-d,), J, ppm:
24.7, 31.6, 48.6, 56.0, 62.8, 115.9, 129.81, 129.84, 162.4. YF-NMR (376 MHz,
methanol-d,), 8, ppm: —=76.92 (s, 3F). MS: m/z calcd. for C;;H;,NOS [M+H]" 210.1, found 210.3.

3-(1-Benzyl-1H-imidazol-5-yl)thiomorpholine, Free base (4jq)

S Synthesized according to General Procedure B, using 99 mg (0.18 mmol) of amino-DHP
[ reagent 1j. White fluffy solid. 79% yield. "H-NMR (400 MHz, methanol-d,), J, ppm:
N = 2.21 (br. d,J 13.3 Hz, 1H), 2.32 (br. dd, J 13.5, 1.8 Hz, 1H), 2.66-2.78 (m, 2H), 2.87-2.96

H N\//N (m, 1H), 3.27 (dt, J 12.8, 2.8 Hz, 1H), 3.85 (dd, J 10.5, 2.2 Hz, 1H), 5.32 (s, 2H), 7.00 (s,
Bn” 1H), 7.18 (d, J 7.2 Hz, 2H), 7.31-7.40 (m, 3H), 7.73 (s, 1H). *C-NMR (101 MHz,

methanol-d,), 5, ppm: 27.6, 33.0, 49.5, 49.9, 53.9, 126.9, 128.3, 129.4, 130.3, 135.6, 138.4, 139.5. MS: m/z
caled. for C14H;sN;S [M+H]': 260.1, found 260.1.

3-(Pyrazolo[1,5-a]pyridin-7-yl)thiomorpholine, Free base (4jy)

Synthesized according to General Procedure B, using 80 mg (0.16 mmol) of amino-
DHP reagent 1j. White fluffy solid. 61% yield. '"H-NMR (400 MHz, methanol-d,), J,
ppm: 2.50 (br. d, J 13.6 Hz, 1H), 2.87-3.00 (m, 3H), 3.20 (¢td, J 12.3, 2.5 Hz, 1H),
3.47 (dt, J 12.8, 3.0 Hz, 1H), 4.76 (dd, J 8.6, 4.1 Hz, 1H), 6.63 (d, J 2.2 Hz, 1H), 6.92
(d,J 7.0 Hz, 1H), 7.21 (dd, J 8.8, 7.1 Hz, 1H), 7.60 (d, J 8.9 Hz, 1H), 7.98 (d, J 2.3
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Hz, 1H). ®C-NMR (101 MHz, methanol-d,), d, ppm: 25.2, 28.2, 48.4, 59.1, 99.6, 113.3, 121.0, 124.7, 135.2,
142.4, 143.1. MS: m/z caled. for C;H;4,N3S [M+H]" 220.1, found 220.0.
rac-3-(4-Methoxyphenyl)-5-methylthiomorpholine, Free base (4ka)

Synthesized according to General Procedure B, using 87 mg (0.17 mmol) of

amino-DHP reagent 1k. White fluffy solid. 63% yield, >14:1 dr. "H-NMR
(400 MHz, methanol-d,), J, ppm: 1.16 (d, J 6.4 Hz, 3H), 2.36-2.43 (m, 2H),
2.45-2.53 (m, 1H), 2.73 (dd, J 13.3, 11.0 Hz, 1H), 3.04-3.14 (m, 1H), 3.77 (s,

3H), 3.91 (dd, J 10.9, 2.1 Hz, 1H), 6.89 (d, J 8.7 Hz, 2H), 7.30 (d, J 8.6 Hz,
13C NMR (101 MHz, methanol-d,), J, ppm: 21.2, 32.4, 32.7, 54.3, 54.6, 63.1, 113.5, 127.5, 135.8, 159.2.
MS: m/z calcd. for C,H ;sNOS [M+H]" 224.1, found 224.1.

rac-(3S,5R)-3-Methyl-5-(1-methyl-1H-pyrazol-5-yl)thiomorpholine, Free base (4kp)
S Synthesized according to General Procedure B, using 86 mg (0.18 mmol) of amino-
DHP reagent 1k. White fluffy solid. 65% vyield, >14:1 dr. '"H-NMR (400 MHz,
):N% methanol-d,), J, ppm: 1.42 (d, J 6.6 Hz, 3H), 2.80-2.87 (m, 1H), 2.90-3.00 (m, 2H),
H N\N/ 3.21 (dd, J 14.6, 11.6 Hz, 1H), 3.72-3.83 (m, 1H), 3.96 (s, 3H), 4.82 (dd, J 11.6, 2.6 Hz,
d 1H), 6.56 (d, J 2.0 Hz, 1H), 7.52 (d, J 1.8 Hz, 1H). *C-NMR (101 MHz, methanol-d,),

5, ppm: 19.6, 30.4, 31.1, 37.2, 55.2, 57.7, 106.4, 139.5, 140.0. MS: m/z calcd. for CoH4N3S [M+H]" 198.1,
found 198.1.

rac-5-(4-Methoxyphenyl)-2-methylthiomorpholine, Free base (4la)

Synthesized according to General Procedure B, using 93 mg (0.19 mmol) of

///, S
[ amino-DHP reagent 11. White fluffy solid. 70% yield, 11:1 dr. "H-NMR (400
N MHz, methanol-d,), J, ppm: 1.13 (d, J 6.7 Hz, 3H), 2.47 (dd, J 13.4, 2.1 Hz,
H 1H), 2.71 (dd, J 12.4, 10.9 Hz, 1H), 2.85-2.92 (m, 1H), 2.93-3.02 (m, 1H),
7~
O

3.31-3.36 (m, 1H), 3.72-3.76 (m, 1H), 3.77 (s, 3H), 6.85-6.91 (m, 2H), 7.28 (d,
J 8.7 Hz, 2H). ®C-NMR (101 MHz, methanol-d,), J, ppm: 18.8, 35.8, 36.0, 55.8, 57.9, 62.8, 115.1, 128.9,
136.9, 160.8. MS: m/z caled. for C,H;sNOS [M+H]" 224.1, found 224.1.

rac-tert-butyl 4-((3R,6S)-6-Methylthiomorpholin-3-yl)indoline-1-carboxylate, Free base (41l)

Synthesized according to General Procedure B, using 104 mg (0.17 mmol) of

‘. S
[ N amino-DHP reagent 11. White fluffy solid. 73% yield, 13:1 dr. "H-NMR (400
N "BOC  MHz, methanol-d,), 5, ppm: 1.13 (d, J 6.7 Hz, 3H), 1.56 (s, 9H), 2.48 (dd, J
H 13.5, 2.0 Hz, 1H), 2.7 (dd, J 12.5, 10.9 Hz, 1H), 2.88 (dd, J 13.5, 10.9 Hz,

1H), 2.94-3.04 (m, 1H), 3.06-3.20 (m, 2H), 3.33 (br. d, J 2.7 Hz, 1H), 3.83
(dd, J 10.8, 2.1 Hz, 1H), 3.91-4.03 (m, 2H), 7.01 (d, J 7.7 Hz, 1H), 7.16 (¢, J 7.9 Hz, 1H), 7.66 (br. s, 1H). *C-
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NMR (101 MHz, methanol-d,), J, ppm: 18.8, 26.8 (br. s), 28.8, 34.7, 35.9, 57.8, 60.1, 82.1 (br. s), 114.9 (br. ),
120.3, 129.2, 130.5 (br. s), 140.7 (br. s5), 144.1 (br. 5), 154.2 (br. s). MS: m/z caled. for CsH,;N,O,S [M+H]"
335.2, found 335.3.

(28,5R)-5-(6-(4-Methoxyphenyl)pyridin-2-yl)-2-methylthiomorpholine, Free base (41y)

Synthesized according to General Procedure B, using 145 mg (0.25

v, S O
.. ~
[ N mmol) of amino-DHP reagent 11. White fluffy solid. 75% yield, >14:1 dr.
N | ~ "H-NMR (400 MHz, methanol-d,), 6, ppm: 1.23 (d, J 6.4 Hz, 3H), 2.40-
2 2.56 (m, 2H), 2.68-2.81 (m, 2H), 3.06-3.21 (m, 1H), 3.84 (s, 3H), 4.14

(dd, J 10.3, 3.2 Hz, 1H), 6.99-7.04 (m, 2H), 7.28 (d, J 7.6 Hz, 1H), 7.68 (d, J 7.8 Hz, 1H), 7.74-7.82 (m, 1H),
7.97-8.03 (m, 2H). *C-NMR (101 MHz, methanol-d,), 6, ppm: 22.8, 32.8, 34.0, 55.2, 55.9, 64.6, 115.2, 119.9,
129.5, 133.1, 139.2, 158.0, 162.1, 162.3. MS: m/z caled. for C1,H,N,OS [M+H]" 301.1, found 301.2.

Benzyl 3-(4-methoxyphenyl)piperazine-1-carboxylate, Free base (4ma)

Cbz Synthesized according to General Procedure B, using 108 mg (0.18 mmol) of
amino-DHP reagent 1m. White fluffy solid. 80% yield. "H-NMR (400 MHz,

|
N
[ methanol-d,), J, ppm: 2.88 (br. s, 2H), 2.92-3.08 (m, 2H), 3.61 (br. d, J 9.1 Hz,
N 1H), 3.76 (s, 3H), 4.07 (br. d, J 10.0 Hz, 2H), 5.14 (s, 2H), 6.89 (br. d, J 8.6 Hz,
H - 2H), 7.25-7.39 (m, TH). BC-NMR (101 MHz, methanol-d,), J, ppm: 44.9 (br. d, J
@)

22 Hz), 46.8, 51.9 (br. d, J 19.8 Hz), 55.8, 60.7, 68.5, 115.1, 129.1, 129.25, 129.31,
129.7, 134.1, 138.2, 157.0, 161.0. MS: m/z calcd. for C19H»;N,O3 [M+H]" 327.2, found 327.2.

Benzyl 3-(5-bromopyridin-3-yl)piperazine-1-carboxylate, Free base (4mr)

Synthesized according to General Procedure B, using 112 mg (0.17 mmol) of amino-

DHP reagent 1m. White fluffy solid. 73% yield. '"H-NMR (400 MHz, methanol-d,),

(|3bz
N

[ 0, ppm: 2.76-3.08 (m, 4H), 3.78 (br. dd, J 10.5, 2.5 Hz, 1H), 4.08 (br. t, J 12.5 Hz,
N]\(TBI. 2H), 5.14 (s, 2H), 7.25-7.42 (m, 5H), 8.09 (br. s, 1H), 8.51-8.61 (m, 2H). *C-NMR
H ‘ N/ (101 MHz, methanol-d,), J, ppm: 45.1 (br. s), 46.4 (br. 5), 51.2 (br. s), 58.1, 68.7,

122.1, 129.1, 129.4, 129.7, 138.1, 139.5, 140.5, 148.1, 151.0, 156.9. MS: m/z calcd.
for C;;H;sBrN;O, [M+H]" 376.1, found 376.3.

Benzyl 3-cyclopropylpiperazine-1-carboxylate, Free base (4ma)

Cbz Synthesized according to General Procedure B, using 76 mg (0.14 mmol) of amino-DHP
reagent 1m. White fluffy solid. 61% yield. '"H-NMR (400 MHz, methanol-d,), 6, ppm: 0.43

|
N

[ (br. s, 1H), 0.54 (br. dd, J 9.4, 4.5 Hz, 1H), 0.65-0.80 (m, 2H), 0.90-1.01 (m, 1H), 2.51 («d, J
N 10.2, 3.6 Hz, 1H), 3.06 (td, J 12.0, 3.4 Hz, 1H), 3.20-3.29 (m, 1H), 3.31-3.44 (m, 2H), 4.10-
H
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4.32 (m, 2H), 5.10-5.20 (m, 2H), 7.30-7.40 (m, 5H). *C-NMR (101 MHz, methanol-d,), d, ppm: 4.1, 11.7, 41.7
(br. s), 44.2 (br. 5), 46.9 (br. 5), 61.3, 69.1, 129.4, 129.5, 129.8, 137.8, 156.4. MS: m/z calcd. for C;5H»N,O,
[M+H]" 261.2, found 261.2.

Benzyl 3-(3-phenylisoxazol-5-yl)piperazine-1-carboxylate, Free base (4mx)

Synthesized according to General Procedure B, using 98 mg (0.15 mmol) of amino-

Ebz DHP reagent 1m. White fluffy solid. 83% yield. '"H-NMR (400 MHz, methanol-d,),

o, ppm: 3.31-3.36 (m, 1H), 3.40-3.51 (m, 1H), 3.51-3.62 (m, 1H), 3.82 (¢, J 6.5 Hz,

[N = Ph 2H), 4.17 (br. d, J 14.4 Hz, 1H), 4.44 (br. d, J 13.8 Hz, 1H), 4.87 (dd, J 9.4, 3.7 Hz,
H O‘I\j 1H), 5.11-5.26 (m, 2H), 7.11 (s, 1H), 7.27-7.42 (m, 5H), 7.46-7.54 (m, 3H), 7.78-7.89

(m, 2H). ®C-NMR (101 MHz, methanol-d,), 6, ppm: 41.8 (br. s), 44.0, 45.1 (br. s),
51.2 (br. ), 69.3, 104.0, 128.1, 129.4, 129.5, 129.6, 129.8, 130.4, 131.9, 137.7, 156.3, 164.5, 166.3. MS: m/z
calcd. for C21H22N303 [NH‘H]+ 3642, found 364.3.

3-(4-Methoxyphenyl)-1-tosylpiperazine, Free base (4na)

Ts Synthesized according to General Procedure B, using 73 mg (0.12 mmol) of amino-

DHP reagent 1n. White fluffy solid. 76% yield. '"H-NMR (400 MHz, methanol-d,),

I
N
[ o, ppm: 2.17 (¢, J 10.9 Hz, 1H), 2.37 (td, J 11.5, 3.1 Hz, 1H), 2.44 (s, 3H), 2.94 (4,
N J12.0, 3.1 Hz, 1H), 3.02-3.14 (m, 1H), 3.58-3.70 (m, 2H), 3.73-3.80 (m, 4H), 6.88
H _ (d,J 8.7 Hz, 2H), 7.23 (d, J 8.7 Hz, 2H), 7.42 (d, J 8.1 Hz, 2H), 7.63 (d, J 8.2 Hz,
@)

2H). *C-NMR (101 MHz, methanol-d,), J, ppm: 21.6, 46.4, 47.1, 54.0, 55.8, 60.4,
115.2, 129.1, 129.3, 131.1, 133.8, 134.1, 145.6, 161.1. MS: m/z calcd. for C;sH»;N,05S [M+H]" 347.1, found
347.2.

(5S)-3-(4-Methoxyphenyl)-5-methyl-1-tosylpiperazine, Free base (40a)

- Synthesized according to General Procedure B, using 95 mg (0.15 mmol) of amino-
l\ll DHP reagent lo. White fluffy solid. 86% yield, 10:1 dr. "H-NMR (400 MHz,
)i methanol-d,), 6, ppm: 1.11 (d, J 6.2 Hz, 3H), 1.94 (¢, J 10.8 Hz, 1H), 2.04-2.12 (m,
NJO\ 1H), 2.48 (s, 3H), 3.01 (ddd, J 9.8, 6.5, 2.9 Hz, 1H), 3.65 (br. t, J 11.4 Hz, 2H),
: o~ 3.78-3.90 (m, 4H), 6.93 (m, J 8.6 Hz, 2H), 7.32 (d, J 8.6 Hz, 2H), 7.48 (m, J 8.0 Hz,
2H), 7.67 (d, J 8.1 Hz, 2H). "C-NMR (101 MHz, methanol-d,), §, ppm: 19.4, 21.9, 52.0, 53.2, 53.7, 56.0, 60.5,

115.2, 129.1, 129.5, 131.2, 134.1, 134.3, 145.5, 160.8. MS: m/z calcd. for C;oH,5N,05S [M+H]" 361.2, found
361.4.
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1-Methyl-6-((6S)-6-methyl-4-tosylpiperazin-2-yl)-1H-indole, TFA salt (40s)

Ts Synthesized according to General Procedure A, using 91 mg (0.14 mmol) of amino-
l{l DHP reagent lo. White fluffy solid. 64% yield, 12:1 dr. '"H-NMR (400 MHz,
)ierj/\'\g methanol-d,), J, ppm: 1.38 (d, J 6.6 Hz, 3H), 2.46 (s, 3H), 2.54 (dd, J 12.8, 11.6 Hz,
H / 1H), 2.92 (¢, J 12.4 Hz, 1H), 3.64-3.73 (m, 1H), 3.82 (s, 3H), 4.07 (br. d, J 13.1 Hz,

2H), 4.63 (dd, J 11.4, 3.1 Hz, 1H), 6.47 (d, J 2.8 Hz, 1H), 7.09 (dd, J 8.3, 1.3 Hz,

1H), 7.27 (d, J 3.2 Hz, 1H), 7.47 (m, J 8.1 Hz, 2H), 7.51-7.56 (m, 1H), 7.63 (d, J 8.2 Hz, 1H), 7.73 (d, J 8.2 Hz,
2H). “C-NMR (101 MHz, methanol-d,), 5, ppm: 15.9, 21.7, 33.1, 49.8, 50.1, 54.2, 62.1, 102.1, 110.1, 119.2,

122.8, 126.8, 129.1, 131.5, 131.5, 132.4, 134.0, 138.2, 146.3. F-NMR (376 MHz, methanol-d,), J, ppm:
—76.88 (s, 3F). MS: m/z calcd. for C,;H,¢N30,S [M+H]" 384.2, found 384.3.

(58)-3-Cyclopropyl-5-methyl-1-tosylpiperazine, Free base (40a)

Ts Synthesized according to General Procedure B, using 76 mg (0.13 mmol) of amino-DHP

lll reagent 1o. White fluffy solid. 55% yield, 13:1 dr. "H-NMR (400 MHz, methanol-d,), J,

ppm: 0.21-0.34 (m, 2H), 0.46-0.54 (m, 2H), 0.61 (dt, J 12.2, 4.4 Hz, 1H), 1.04 (d, J 6.4

):Njw Hz, 3H), 1.83 (¢, J 10.9 Hz, 1H), 1.87-1.95 (m, 1H), 1.97-2.07 (m, 1H), 2.44 (s, 3H), 2.79
H (dgd, J 10.0, 6.5, 3.0 Hz, 1H), 3.57 (d¢, J 11.1, 2.2 Hz, 1H), 3.68 (dd, J 10.9, 2.2 Hz, 1H),

7.43 (m, J 8.1 Hz, 2H), 7.65 (d, J 8.2 Hz, 2H). *C-NMR (101 MHz, methanol-d,), J, ppm: 2.8, 3.7, 14.8, 19.0,

21.6, 51.6, 51.8, 53.3, 62.0, 129.1, 131.0, 134.1, 145.6. MS: m/z calcd. for C;5sH»N,0,S [M+H]" 295.1, found
295.1.

rac-5-(4-Methoxyphenyl)-2-methyl-1-tosylpiperazine, Free base (4dpa)

Synthesized according to General Procedure B, using 96 mg (0.15 mmol) of

amino-DHP reagent 1p. White fluffy solid. 66% yield, 7:1 dr. '"H-NMR (400

Ts
u,, N
[ MHz, methanol-d,), 6, ppm: 1.24 (d, J 7.2 Hz, 3H), 2.46 (s, 3H), 3.28 (s, 1H),
NJO\ 3.33-3.40 (m, 1H), 3.61 (dd, J 14.6, 11.9 Hz, 1H), 3.82 (s, 3H), 4.02 (dd, J 14.6,
H O/ 3.6 Hz, 1H), 4.20 (dd, J 11.9, 3.7 Hz, 1H), 4.50 (quint., J 6.0 Hz, 1H), 6.99-7.07

(m, 2H), 7.37-7.51 (m, 4H), 7.79 (d, J 8.3 Hz, 2H). “C-NMR (101 MHz,
methanol-d,), J, ppm: 14.6, 21.7, 43.2, 47.2, 48.9, 56.0, 59.7, 116.0, 126.0, 128.5, 130.5, 131.5, 138.4, 146.0,
162.8. MS: m/z calcd. for CoHasN,03S [M+H]" 361.2, found 361.2.

rac-5-(5-Methyl-4-tosylpiperazin-2-yl)isoquinoline, Free base (4pj)

Synthesized according to General Procedure B, using 102 mg (0.15 mmol) of amino-

Ts
., N DHP reagent 1p. White fluffy solid. 59% yield, >14:1 dr. '"H-NMR (400 MHz,
‘, /
[ |N methanol-d,), J, ppm: 1.27 (d, J 6.9 Hz, 3H), 2.45 (s, 3H), 2.98-3.13 (m, 2H), 3.23
H (dd, J 12.4,3.9 Hz, 1H), 3.80 (dd, J 13.3, 2.9 Hz, 1H), 4.24-4.34 (m, 1H), 4.44 (dd, J
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10.8, 2.9 Hz, 1H), 7.43 (d, J 8.1 Hz, 2H), 7.68-7.78 (m, 3H), 7.90 (d, J 6.1 Hz, 1H), 8.06 (dd, J 13.8, 7.70 Hz,
2H), 8.48 (d, J 6.1 Hz, 1H), 9.26 (s, 1H). *C-NMR (101 MHz, methanol-d,), J, ppm: 15.1, 21.6, 47.3, 49.7,
52.0, 56.9, 117.7, 128.5, 128.9, 129.5, 130.2, 130.5, 131.2, 135.1, 136.9, 139.4, 143.4, 145.4, 154.35. MS: m/z
caled. for C,;H4N30,S [M+H]" 382.2, found 382.2.

3-(Benzo[b]thiophen-2-yl)-1,4-0xazepane, Free base (4qu)

Synthesized according to General Procedure B, using 120 mg (0.23 mmol) of amino-

O
( DHP reagent 1q. White fluffy solid. 59% yield. "H-NMR (400 MHz, methanol-d,), 5,
N _ ppm: 1.99-2.08 (m, 2H), 3.08 (ddd, J 13.6, 8.4, 5.0 Hz, 1H), 3.26 (dt, J 13.9, 5.0 Hz,
H S 1H), 3.79-3.89 (m, 2H), 3.92-3.99 (m, 1H), 4.11 (dd, J 12.8, 3.8 Hz, 1H), 4.5 (dd, J 8.7,

3.7 Hz, 1H), 7.27-7.38 (m, 3H), 7.72-7.78 (m, 1H), 7.80-7.85 (m, 1H). *C-NMR (101
MHz, methanol-d,), 6, ppm: 32.7, 46.4, 62.0, 71.1, 77.1, 123.2, 123.4, 124.7, 125.6, 140.9, 141.1, 144.3. MS:
m/z caled. for C13H (NOS [M+H]" 234.1, found 234.1.

NMR and Mass Spectra

Starting Materials

Morpholine-Forming Amino-DHP Reagents
N,N-Dibenzyl-2-(2,2-dimethoxyethoxy)ethan-1-amine
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2-(2-(Dibenzylamino)ethoxy)acetaldehyde

S51



2 B}
TR

Mo1(s)

= 5§ 3% 3 8 R
e uss

M08(s)
M07(m)

106(m)

1409(m)

2
I
~

o
&

Jz090

MOS(s)

a
8
=

104(s)
Mo3(m)

@
8
]

363

Wo2(t)

T
10.0

95

T
2.0

85

T T T T T
10 Chemical Shift (ppm)

Diethyl 4-((2-(dibenzylamino)ethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate
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Diethyl 4-((2-aminoethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1a-CO,E¢)
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NB_7140_etfree 40 (1.345) 1: Scan ES+
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4-((2-Aminoethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarbonitrile (1a-CN)
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Diisopropyl 4-((2-aminoethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1a-COi-Pr)
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NB_7140_iprfree 47 (1.583) 1: Scan ES+
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Di-tert-butyl 4-((2-aminoethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1a-COst-Bu)
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1-((Dibenzylamino)methyl)cyclobutan-1-ol
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Diisopropyl

dicarboxylate

4-((1-((dibenzylamino)methyl)cyclobutoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3, 5-
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Diisopropyl 4-((1-(aminomethyl)cyclobutoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1b)
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(S)-2-(2-(Dibenzylamino)propoxy)acetaldehyde
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Diisopropyl (S)-4-((2-(dibenzylamino)propoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate
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Diisopropyl (S)-4-((2-aminopropoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1c)
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AR A B A AL A Al A LA MM MRS RALA s A ML A AL LDARARLAASA! ks Ao ML AR AR MM Laate) LML NS A A A A A AL A4 AL M AL R A A ML AA A A e T
216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 88 80 72 64 £ 48 40 32 24 16 8 0 Chemical Shift (ppm)
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NB_7140_55

(1) ELSD Signal
Range: 18

-}
[ )
-
-0.00 0.60  0.80 1.00 1.20 1.40 1.60 1.80 200 220 240 260 280
NB_7140_55 3: Diode Array
1.60 Range: 6.121e+1
6.0e+1 232:|_|h|
|
4.0e+1 “,
) |
< |
2.0e+1 ’\
l |
0.0 e e e e e R S e e e A e e e
-0.00 0.60  0.80 1.00 1.20 1.40 1.60 1.80 200 220 240 260 280
NB_7140_55 2: Scan ES-
_ 1.59 TIC
] 367.4 1.45e7
] _."\ 2.20
j ;\\ 4004
<] \
5"ﬁ_/_"\ﬁl_""_'l'—"—rl.ﬁ"I'"'I""I""I""I""'I""I""I""I'—J"'I' ﬁmrﬁj{ﬁl""l""|""|""|X"'|""'|""FT
-0.00 040 060  0.80 1.00 1.20 1.40 1.60 1.80 200 220 240 260 280
NB_7140_55 1: Scan ES+
B 161 TIC
] 369.3 8.12e8
: 208 997
1 171 3974 4114
= .
1 802 4o55 253
1 124.1
- _/_' .
2 T T e e e T o T e e e T e e e e e e e e e e Time

-0.00

0.60 0.80 1.00 1.20 1.40

1.60

1.80 2.00

2.20 240 2.60
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NB_7140_55 47 (1.583) 1: Scan ES+
1004 369.4 1.02¢8

°\°_

370.4
309.3
2522
1 2843
371.4
2242
O e A R Y R L LA LA R LA A AR AL AN AL LS RALSSRARA) KAL) LA RS LALRE RARAN ARA) SR AR R LN IEA
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
(3R,4R)-4-(Dibenzylamino)tetrahydrofuran-3-ol
M03(m)
MO8(m)
S (br s)
1M07(m)
01(br s) E
104(m)
102(br t)
i
' 9'5 ! 9‘0 ! 8'5 ! SID ! 7’5 ! 7'0 ! 5'5 ! 6‘0 ! 5'5 ' 5‘0 ! 3'0 ! 2'5 ! 2‘0 ! 1'5 ' 1‘0 ' ChEV‘WCﬂ]Sh'\ﬂ (ppmly

S69



(3R,4R)-N,N-Dibenzyl-4-(2,2-dimethoxyethoxy)tetrahydrofuran-3-amine

7.41

725

723

[72s

JC310

M07(s)

M04(br s)

M MO6(
MO2(t) ”ﬂ ) '“Erd

Diisopropyl

dihydropyridine-3,5-dicarboxylate

104(m)

MOS(m)

M06(m)

3
~

M02(quin)

3
3
b

-8
MO3(m)' | P

M11(m)

M1 hiomy  wos(m)

M09(m)

3
olg L FHL o Tas
212 golg mom , &3
z Um —MEeo

[os94

322

M13(m)

8o
Sa

I

T T T T T T 1
A 10 Chemical Shift (ppm)

4-((((3R,4R)-4-(dibenzylamino)tetrahydrofuran-3-yl)oxy) methyl)-2,6-dimethyl-1,4-

W14(m)

.
&

128

q[105—

[318—
[104
C108

[583

o

Diisopropyl

S70

T T T T
1.0 Chemical Shift (ppm)

4-((((3R,4R)-4-aminotetrahydrofuran-3-yl)oxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-
dicarboxylate (1f)



M10(m)

M09(d)

229
228

MO8(m)
M04(m) MO7(m)
o
wosmy
o2(m) WOl 2
MO3(s) — - 108(m) &
— 2
5
5 EXeE 3
@ w e o
| - L B 3
J( i ) L._L_JL,.;
o = g = wﬁ an ES
I3 5 g8 332 85
3 & 2 ST &2 & &
= — ] [ | ]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0 55 50 45 40 35 30 25 20 15 1.0 Chemical Shift (ppm)
W14(s)
W15(s)
116(s)
o
S
&
110(s)
MOS(s)M11(s)
104 o7
102(s) 4s) Mos(s) T4 Hoses) 3 W12(s) W13(s)
M03(s) M08(s) & SR " a2
101(s) ; o8 alls==8 g 5 oo
& ellzas T 3 a2
. o8 2 e = b3 ES 3
a5 £ se 85 i : T
By 22 g8
- -~ T
] | <
BAAARAAAS Ao adindod audad o ket ot Lt sy et s s b ML A LA s Lenas sy Lot hen uendaanasLendsiates aat At londsdadi \Renadad ettty ctan Aty \sadiatns nidnd sy weatt ns) Ak s et s et s s s i et et et b aaas s aaadaii
216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 3 80 72 84 5 43 40 32 24 16 8 0 Chemical Shift (ppm)
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NB_7186_cis

(1) ELSD Signal

1,:11 Range: 25
i
'“I 178 220 234 241
10.00 1.66 2 55
> |
L7 H1 /\A< 180 2R2 211 \\{l\ /\‘ ”
| |
| J /\ \\/\'\/I ‘\| v JW
0.00 “/VJ\\/\// J \/v A \/\"/"\/\\/\Vﬂ’\ﬂ\\ K\/W \/\w
\
-0.00 0.25 0.50 0 75 1 00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
NB_7186_cis 3: Diode Array
1.40 Range: 3.534e+2
246.1]
3.0e+2 “
5 2.0e+2 H
<
1.0e+2 H
/l |
0.04—r———T T T L L S A L AL L EL L L L
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
NB_7186_cis 2: Scan ES-
- 1.38 TIC
] 39547) 140 2.95e7
1 IW3954
] [ |
] | \I
j ’ (.
: A
2 T T T LU A S S R S R L E L R B R
-0.00 0.25 0.50 0.75 1.00 1.25 5 1.75 2.00 2.25 2.50 275 3.00
NB_7186_cis 1: Scan ES+
_ 141 TIC
] ﬂ_ 3375 6.89e8
] |
] |
\Q‘ 132 ! | 174
] 238, I 157 2331
i 4395
] J N |
1 e e = Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275
NB_7186_cis 193 (1.412) 1: Scan ES+
100+ 3375 1.12e8|
397.3
210.1 398.4
2522
192.1 294.2
3 4194
[295.2
O S U B L e B e B B L B e S B s U B s el 1 T4
200 300 400 500 600 700 800 900 1000 1100
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(R)-1-(Dibenzylamino)propan-2-ol

M08(s)

Mo2(m) -

o
8
=

389

[310

392 -390
.
r—v

101(d)

=
3
 Mo3(s)
°

=

3

328

M0S(d)

1.09
107

1M04(d)

244
243

“r202
r3os

Mog(m)

025 M08(m)

MOS(t)

H
E)
445

446

S

443

1o7(m)

M04(s)

.
i
@

1M06(m)

T T T T
0 Chemical Shift (ppm)

©
™
»

1M03(d)

11
11

102(dd)

C198—"

[398

"rase—_
“Jrogs

292

(R)-2-((1-(Dibenzylamino)propan-2-yl)oxy)acetaldehyde

S73

T T T T
Chemical Shift (ppm)



108(s)

969

MO7(m)

737

734

7.39

227 733

=083

M08(m)
M0S(s)

3651

104(d)

409
408

102(m)

101(dd)

ezag
FEER
dada

M03(d)

117
115

Diisopropyl

dicarboxylate

T T T
Chemical Shift (ppm)

(R)-4-(((1-(dibenzylamino)propan-2-yl)oxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

M03(m)
1o4(t)

1M0S(m)

1406(m)M02(m)
G-
8378

gl

8 3

I <
4

93495

W12(m)
M13(m)

©
<
B

350

M11(d)

108(s)

210

W10(m)

o

11

117

109(d)
23
23

93

o
g'[zm

L3412

Diisopropyl
(1d)

T T T
Chemical Shift (ppm)

N

(R)-4-(((1-aminopropan-2-yl)oxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate

S74



Hos(s)
@
8
o
|
W11(br d)
@
8
2
8-
110(8)
88
102(dt) i
T~ o1y 04(da) 1o
MO3(br s) g © — 1M08(m)
~ ovry i 105(m) —
3 sla - — 8
T ale HE g
J Gl b
o o o 20 a =+ o = 2 ©
b1 3 8 233 38 =3 2
S b5 = So o SS o o q
— [ad} — i o o o
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 20 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 Chemical Shift (ppm)
12(s)
M11(s)
W13(s)
W15(brs)
2
8
a
8
108(s) !
MO7(s)
102(s) M04(s) M0S(s) e ZMI4(s)
. y weprs) & gul
Mol(s) MO3(s) M06(s) M0s(s) M10(s) Y583
) - - . ]
82 88 2% 2 8 8 223
23 58 ® ¥ i |
i ki ] J
| u | L L
DAAALARS A AL Ao AARAS A Auen A LA A SAS LA AAAS s A A R AL RS AL AL Bt s Mot iins MAMAMAAS MM AL LR LAMAARARAS A A A A A A0 A A4 A s AL A MM At M A b M A T
216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 88 80 72 64 L3 48 40 2 24 16 8 0 Chemical Shift (ppm)
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NB_7186_oxyalphame (1) ELSD Signal
2.09 2.88 Range: 35
30.00 145 60 f 279 ﬁ
1,18 [\ 0199 , '\
‘1.23 I,89
2 2000 131 St H 296
= 0.31 l 12 175 l 2445 ,
BN el "'LM W,
o.ooc..,.;/.k,J.k ,/,\ﬁ,, M \J e
-0.00 0.25 0.50 0.75 1 OO 1 25 1. 50 2 00 225 2.50 2.75 3.00
NB_7186_oxyalphame 3: Diode Array
1.72_ 175 Range: 2.536
E 233.‘]_“ 2101
f ,‘,(
5 1.04 162 ’ J
< 3 2331
oo ——r ey
T S L N N O L L L L R AL L R L A EUL A L LA
-0.! OO 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_oxyalphame 2: Scan ES-
_ 12 2.15 TIC
| 192 33147/ 3312-?’»20 2.36e6
] 1.80 3314 ‘MM' W 252
o 135 145 160 3313 2 34 331 4 259
4 0.07 085 gg4 11 3NM3 2552 2834 I 7707 oo
1Y 4E, 334 1
{2907 6450 1549 f\ﬁv\/\l MM MVW5W334
S‘M/\MW\/W‘“ -
L S L L O A L L L A EL L S AL A AL L B EL R EL
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_oxyalphame 1: Scan ES+
_ 1.74 TIC
] 238.17) 2.04e8
o] 141 149 (, |
u = 2101 210. 0294 | 189 2.19 247
1 W 426.4 3332 3333
2 e AL T DO S R S S S S S A S UL S Sl 11
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75
NB_7186 oxyalphame 236 (1.727) 1: Scan ES+
. 0.0 3.10e7
100
2521
& 2042 369.3
196.1
309.3
L o B B B B B B 05 B A B U s B el 1 V-2
200 300 400 500 600 700 800 900 1000 1100
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(3S,4R)-4-(Dibenzylamino)tetrahydrofuran-3-ol

M04(m)

7.40

&
736

MO1(brs)

106(m)

102(m)
1 MOS(
g Mo

MO3(br t)
/ -

=
b
-

408
4.08

104(m)

T T T T T
30 25 20 15 1.0 Chemical Shift (ppm)

MOS(m)

1M07(m)

o
2
@

M03(dd)

o1t MoS(m)
- 3

T T T T T
30 25 20 15 1.0 Chemical Shift (ppm)

2-(((38,4R)-4-(Dibenzylamino)tetrahydrofuran-3-yl)oxy)acetaldehyde
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108(m)

MOS(s)

9580 2

103(m)

102(m)

101 (m)

C1.00

7 [[an
[s00
7:4 rC1.12

Diisopropyl
dihydropyridine-3,5-dicarboxylate

M12(m)

T T T
Chemical Shift (ppm)

4-((((3S,4R)-4-(dibenzylamino)tetrahydrofuran-3-yl)oxy)methyl)-2,6-dimethyl-1,4-

M11(m)

130 ]

131

M10(m)

29
22

RN

132
129

M07(m)
mo3(mf— .,
e

3.

E
MOS(s) M01(m) Mo(m)

MOB(br dd) ‘

530
2
£
8
3

Diisopropyl
dicarboxylate (1g)

T T T
Chemical Shift (ppm)

4-((((3S,4R)-4-aminotetrahydrofuran-3-yl)oxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3, 5-

S78



M08(s)

557

[C1.00

1402(m)
- 108(dd)
Mo3(m

1905(dd)

MO4(br d) VMJ*“

W10(m)

)

103(s)

226

W2(m)

©
S

129

Jcs8s
208

Ho1(s) 1W04(s)

Ho2(s) MOS(s)

167.38
416732
99

1908(s)

108(s)

M10(s)

86.59

Wi2(s)
H14(s)
Hi3(s)
i6(s)

66.9

P
8 @
.

1) M5 iz
i 7

56.99

1120(s)
Ws(s)
121(s)

2210

M18(s)

34.20
19.60
19.47

T T T
Chemical Shift (ppm)

T
218

T
208

LA L A LA ) LA LA L) L LA LA L LA LA LAy Lk ML) AAARL LA M A

T T T T T
200 192 184 176 168 160 152 144 136 128 120 12

S79

EE|

T T T T T
Chemical Shift (ppm)



NB_7186_trans

(1) ELSD Signal

_ 0.62 _0.68 Range: 1775
1500.0004 0.74
E | 0.83 0.90 102
> 1000.0003 | g
| %] |
- ; |
500.0004 |
E |
0~OOI""I""""T""I""I""I""""""I""I""T""I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 2.00 225 2.50 275 3.00
NB_7186_trans 3: Diode Array
1.37 Range: 3.749e+2
E 246.1‘}
3.0e+21 ‘J
2 2.0e+24 ‘
2 20 l
1.0e+23 ,’l
0-_1"|'*'|"\"1' ‘|"JL'| L L A AL L B T 1
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 2.00 225 2.50 275 3.00
NB_7186_trans 2: Scan ES-
_ 1.36 TIC
395,4_{\. 2.96e7
i
I
e [
‘ |
I
R S i R e e S e e e e |JJ \/MW’/\ T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 2.00 225 2.50 275 3.00
NB_7186_trans 1: Scan ES+
_ 1.35 TIC
252.3‘{\‘ 6.17e8
I
12 | \'\ 173
X 238%\.‘ | 156
| l/ 128.0
|
11""I""""!""1""I""I""""".'—'I" |"'v'y-"-|Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 2.00 2.25 2.50 275
NB_7186_trans 188 (1.375) 1: Scan ES+
2523 1.25e8
1004
397.3
398.4
3373
210.0
=
4194
294.2
0.5 B o B ) L B L B B B U el 11172
200 300 400 500 600 700 800 900 1000 1100

S&0



(S)-2-(2-(2,2-Dimethoxyethoxy)-2-phenylethyl)isoindoline-1,3-dione

110 4

1.05

1.00 3

0.95 3

0.90

M05(m(ortho))

MO8(dd)  14o5(m)
9 - -
88 worm

oo
88 NH
IS TN

787

W2(m)

w M03(dd) MO4(dd)
— = M0(m)

gr
R -

(S)-2-(2-(1,3-Dioxoisoindolin-2-yl)-1-phenylethoxy)acetaldehyde

110:
1.05
1.00
0.95

0.90

0.80
075

0.70

0.25 3
0.20
0.15
0.10

0.05 3

1M02(s)
s

S
@

o4(m)

1M03(m(orth
O osim)
> gl

2
N

7.81
7.80

781

101(dd)

M07(m)
108(m)

108(m)

T T Ty
20 15 1.0 Chemical Shift (ppm)

=084

©

C191
[205
J[C1.00

S81

T T T
Chemical Shift (ppm)



Diisopropyl
3,5-dicarboxylate

1M03(dd)

M08(dd)

W10(m)

[1.03

1M07(dd)
M0s(t)

MO04(dd)

.
5
@ M03(dd)  MOS(dd)

[1o

MI1(S) M12(s)

(S)-4-((2-(1,3-dioxoisoindolin-2-yl)-1-phenylethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-

W13(m)

142

o
o 8
& o

1.04

Diisopropyl (S)-4-((2-amino-1-phenylethoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1e)

¢ * < :
PO TR T TP O PO PP TONE PP PO IOV LT (TP AP HON P A IN?

TP TPt PO FOON OO OV O PO PO A OO

1405(m)

7.31

733

7.29

723

722

w092

g

]

103()

MO4(t)

~
=0
R

102(m)
101(dd)

35
s

305

o
8 & e
O o
o o —
Aassanasas T
20 15 1.0

M08(d)

5 ot
w0 -
g &%

[s8s




1.05 4
100:
095:
090:
085:
USD:
075:
070 4
065:
060:
055:
050:
045:
om:
035:
030:
025:
3 M06(s)
020 9 "
E 108(s) M12(s) 1a(s)
018 5 102(s) 1M03(s) Ho7ee) 1409(s) 3t W7e)
am: 1o1(s) HO4(s) MOS(s) g § V.H.O(s) u1i(s) W14(s) 12flk) W8(s) 51.11.5(5)
oos 23 g2 & | g8 3 gd 1 " Iw
0 3 ! Ll I | L | | .
= T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
224 216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 9% 88 80 72 64 56 48 40 32 24 16 8 0 Chemical Shift (ppm)
NB_7186_82 (1) ELSD Signal
1.69 Range: 1024
|
I
> [
mp»  500.00 [
- I
B
O'OOIV""I""I"'I""I""I""\"'}‘\TI""I""I""I'"'I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_82 3: Diode Array
1.68 Range: 3.691e+2
325.1
3.0e+2 j
2 2.0e+2 }
= |
1.0e+2 [
|
0~lﬁ/\'l""l""l""I""I""T"‘J"I"“I""l""I""l""I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7186_82 2: Scan ES-
_ 166 169 Tic
] 429.47;\?129,4 3.32¢7
] ‘ |
] |
] ,'
J |
1 o Bline
L L e S B B S B e B B B
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7186_82 1: Scan ES+
_ 165_ 1.73 TIC
] 252372523 6.93e8
] i
] l
= |
|
1 1.45 |
1 165.0
T T T T T T[T r—r——— Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 0
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NB_7186_82 237 (1.735) 1: Scan ES+
100+ 2524 1.28¢8
4314
2101
432.4
c\‘L
2942
3123
453.4
1211
371.3
0 LI DAL BLRLEL L T L R | SRS WL B R WL LS BN B LU B LR N SUI AL B RS S | m/z
200 300 400 500 600 700 800 900 1000 1100
tert-Butyl (3R,4S)-3-(1,3-dioxoisoindolin-2-yl)-4-hydroxypyrrolidine-1-carboxylate
1.10
07(s)
1.08 2
1.00
0.95
0.90
085
0.80
0.75 4
070
065
0.60
0.5
0.50
0.4
0.40
035 |.m_3(m)
0.30 108(m(ortho))
025 § IS
58l Tep Ho3tr )
020 @ ®B o~ ~Pw
: ~ ~ : Y.iﬂ’ﬁ?ﬂ)
01 wBo V-‘O’g‘dd)
MO o2or ) G75, BR88g
010 55 fign . & 9279 MOB(br s)
0.05 ‘\ ‘\ m § A& 2/ § /\JL
. ‘ K / - )
R - — 2
5.0 5 S

2-((3R,4S)-4-Hydroxypyrrolidin-3-yl)isoindoline-1,3-dione, TFA Salt

S84

T T T
1.0 Chemical Shift (ppm)



Mo3(m)

M01(m) M04(dd) MoS(bf d)

=0 gy
338 8583, Py
233 EEEER] &

386

4.84
483
482
391
==

334

-
88
fo o

oo

[C1.03
[C1.04

[210

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 9.0 85 8.0 75 70 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 Chemical Shift (ppm)

2-((3R,45)-4-(2,2-Dimethoxyethoxy)-1-tosylpyrrolidin-3-yl)isoindoline-1,3-dione

M04(s)
3 105(s)

s 3 g
1.05 2y
3 oo

1408(s)

5
246

M11(m)

110(m)

3

@
Wo3(m) 5
— =

2o
@

784
3.4

372

)
= 0 =
=1 3
o

= J

C1.09—
©2.99—

C1.00
2

{0
—

200
JC404

2.
aJc296

©
©
o
o
@
3
s

5 3.0

N

T T T T
20 15 1.0 Chemical Shift (ppm)

2-(((3S,4R)-4-(1,3-Dioxoisoindolin-2-yl)-1-tosylpyrrolidin-3-yl) oxy)acetaldehyde

S8&5



0.4 106(s)

954
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4-((((3S,4R)-4-amino-1-tosylpyrrolidin-3-yl) oxy) methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-
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NB_7186_91 (1) ELSD Signal
_ 1,531 Range: 91
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tert-Butyl (38,4S)-3-(1,3-dioxoisoindolin-2-yl)-4-hydroxypyrrolidine-1-carboxylate
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4-((((3S,4S)-4-amino-1-tosylpyrrolidin-3-yl) oxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3, 5-
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N,N-Dibenzyl-3-(2,2-dimethoxyethoxy)propan-1-amine
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Diisopropyl 4-((3-(dibenzylamino)propoxy)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate
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2-(2-((2,2-Dimethoxyethyl)thio)ethyl)isoindoline-1,3-dione
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4-(((2-(1,3-dioxoisoindolin-2-yl)ethyl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

S97



055

0.50

0.45

103(s)

=
&
o

W10(m)

129
127

131

M04(m(ortho))
- M
MO6(t) MO7(t) 03)
105(m) - ~ o
& 2
T 102(quin) 2 g 28
8~ © o
. M03(s) 3 Mo1(t)
g2 mER - ° .
LESNENG o 878 2 glB gls
I w e Y =7 aifei
= 8=
gl s all= <7
sl
AN
P = = 2 - s = 2 g
83 3 3 8 T 8 =& 2
oo S o oS & o 8 ]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 Chemical Shift (ppm)

Mo7(s)
2
2
&
108(dd)
a8
.
5
)
3
104¢t)
105(d
wosgm "
MO3(spt) e =35
E & Baw
8 mohm) oo
102(s) 29 o TR
o Ge 3 gl g8
° -le 22 o
JQ ] 3
M @
= g g 2 339 9 2
5 8 8 % 3838 8
o o - - - oo o8
— i g
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 Chemical Shift (ppm)

S98



1.10
1.05
1.00
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0.90
0.85
0.80
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0.70
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0.60
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2-((2-(1,3-Dioxoisoindolin-2-yl)propyl)thio)acetaldehyde
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T T T
Chemical Shift (ppm)

Diisopropyl  4-(((1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-
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Diisopropyl 4-(((1-aminopropan-2-yl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (1k)
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NB_7186_sulfuralphame (1) ELSD Signal
1.&4 Range: 1871
1500.0004 'I \‘
E |
mz 1000.000] [
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OOOG T T T T T T \} T T T T T T
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113 2662 |
5313 \} 89&
A s o
ljl""l""!""l""l'"‘T—\’""!""I""I""I""I""I""!
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_sulfuralphame 1: Scan ES+
_ TIC
1.02e9
=
T T T T T T T I r=—=— Time
-0.00 0.25 0.50 0.75
NB_7186_sulfuralphame 220 (1.610) 1: Scan ES+
100+ 1.03e8
2942
| 325.1
240.0
268.2
1 386.4
3833
°\°_
326.2
il 366.2
208.1
O L L L L B L B L L B L L AL SN B UL Bl 112
200 300 400 500 600 700 800 900 1000 1100
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2-(1-Mercaptopropan-2-yl)isoindoline-1,3-dione

MOS(m)
M04(d)
c
5
8
MO7(m)
M0&(m(ortho))
2z
o
Lan| [Rre
8
M02(dt)
. I.Y03'deﬂ)
53
o 3
g
M01(dquin) ©
o
28874 gl T8
eTII2 @ R
i g
= oz
58 8 3 3 3 8
o g = = = o
95 9.0 85 8.0 75 70 6.5 6.0 55 5.0 45 40 35 30 25 20 15 10 Chemical Shift (ppm)
. . 2 vDisoi . di
2-(1-((2,2-Dimethoxyethyl)thio)propan-2-yl)isoindoline-1,3-dione
M03(dd)
MOS(d)
o
5
58
5
M08(d)
B3
MO8(m)
MO7(m(ortho))
se
3z
~ M04(m)
ggf EEﬁ 2 M02(m)
= ~ - MO1Ed) & o o o
16 < p g
2|3 gooooy 2
P - = ez 3
882 S o -
sl = L2
sl Iz
\ |
88 8 23 8 8 5
i [t ey g
9'5 9‘0 SIE S‘D 7‘5 7‘0 BIE BID E‘S 5‘0 6‘5 4'0 3‘5 3‘0 25 20 15 1.0 Chemical Shift (ppm)

2-((2-(1,3-Dioxoisoindolin-2-yl)propyl)thio)acetaldehyde
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1MO3(m)
M02(m(ortho))

3
NS
N

0
&

774
773
772

"
8
~

786

Mo1(m)

MO7(m)

108 (m)|

M0S(dd)

1406(d)
83

Jross

Diisopropyl

dicarboxylate

T T T T T T T
1.0 Chemical Shift (ppm)

4-(((2-(1,3-dioxoisoindolin-2-yl)propyl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

W13(dd)
W12(m)

M04(s)
103(dauin)

2
I

M02(dd)

MOB(m)

S
Sg3
@ m o

315

o
@

MO7(m)

[1os
S4[100

2
&
o

M0S(d)

MOB(m)
&
o

a
&
a

105(m)

.
5
o

296

[110

1.02
564

M11(br d)

110(m)

o ]L085
»1[C104
[oss

T T T T
Chemical Shift (ppm)

Diisopropyl 4-(((2-aminopropyl)thio)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-dicarboxylate (11)
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MO7(m)

M10(s)
S
g
a
M08(m)
M09(d)
e
Mo2(quin)
MO1(t)
MO3(s) - MOS(m)
f03¢s - =
o =
b= ol 108(m)
| pypp
| M04(m)
5 5 g g 595 § g g
2 2 = B 223 @ S @
[ = = = Ha g -Jd
T T T T A A e A ! e
95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 20 15 10 Chemical Shift (ppm)
M15(s)
M4(s)
M3(s)
5
o
S
B
MO7(s)
. M0(s] 3
Mazte) 2 w2(s) E:
\o2(s) 104(s) 105(s) 2% Wio(s) 2 sl T
N M o
1o1(s) Wo3(e) 108(s) 58 g g "o o &
. o 29 - e 8 g
a2 23 a8 b8
B = EE ;
28 | o
;
T T A a e  aaad e e ad aa oA At
216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 88 80 72 64 56 43 40 32 24 16 8 0 Chemical Shift (ppm)
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NB_7186_bsme 219 (1.603) 1: Scan ES+
100~ 385.3 9.63e7
2042
] 325.2
] 268.1
265.1
] 386.3
= 326.2
387.3
261.1
| 368.3
2522
239.1
O+t ) 5 B B L B L L B L L B S WL B SIS B s e 11174
200 300 400 500 600 700 800 900 1000 1100
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NB_7186_bsme (1) ELSD Signal
1.;58 Range: 736
‘\
600.00 ”1
I
mg 400.00 (|
- | |
200.00 (|
AN
o'OOGI""I""I""I""I'"'I""\J""I""""I""I""I""I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_bsme 3: Diode Array
1.57 Range: 2.903e+2
241.17)
i
i
[
2 \
< ' \
|
\
[l
0~I""I""I""I""I'"'I""\/\')"‘I""I""I""I""I""I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_bsme 2: Scan ES-
- 156_ 157 TIC
1 383,3_'?1_383,3 1.55e7
1 | '\‘
] I\
1 B
B3 [
1 | 176
] | \/\sz\j_/\wm
37|""I""|""|""I'"'I""\""I""I""I""I""I""I
-0.00 0.25 0.50 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_bsme 1: Scan ES+
_ 155 1.59 TIC
] 294,2_,"4‘—385,3 8.32e8
] I
i | \
< [ \1,72
1 132 145 238.1
] 280268 1 \/\,\
L s S e A S L e el 11
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75
Piperazine-Forming Amino-DHP Reagents
2-(2-((2,2-Dimethoxyethyl)amino)ethyl)isoindoline-1,3-dione
1.10
Mo7(s)
1.05 2
1.00
0.95
0.90
0.85
0.80
075
0.70
0.65
0.60
0.55
0.50
045
0.40
0.35
0.30
025 MOS(t)
o2(m) 104() 106(@)
020 — o o BE
MO1(m) g & s
0.15 gg
0.10 %thhz:s 103(m) §K§ ii
[ | L
0 W
og S T 5 og&
! ! 9‘5 ! Blﬂ ! S‘E ! BID ! 7‘5 ! 7'0 ! BIE ! GID ! 55 ! EIQ ! 4'5 ! 4'0 ! 3" ! 3‘0 ! 2'5 ' 2‘0 ! 1'5 ' W‘ﬂ ! Cher‘mcalsh;ﬂ\'ppmlr



N-(2,2-Dimethoxyethyl)-N-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-4-methylbenzenesulfonamide

Mog(m)
W10(m)
@

1.05 Q
@

045 1M08(s)

o
0.40 o

M04(m)
1M03(m)

0.20 M02(d) Hos(t)
[l 101(d)

€= - -

200
r203

T T T T T T T T T T T T T T T T T T T T T
95 9.0 85 8.0 75 7.0 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 Chemical Shift (ppm)

Mo9(m)

MO7(m)

MOS(s)

M02(my

a
2
E
030 Ho1(m) 104(m)
025
020
0.5
0.10
0.05 I
. UL | A
R REE AR A

T T T T
95 9.0 85 80 75 70 65 6.0 55 50 45 40 35 30 25 20 15 10 Chemical Shift (ppm

Diisopropyl 4-(((N-(2-(1,3-dioxoisoindolin-2-yl)ethyl)-4-methylphenyl)sulfonamido)methyl)-2,6-dimethyl-1,4-
dihydropyridine-3,5-dicarboxylate
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M07(d)
108(m)
e 105(d)
2%
22
~

M08(m)

695
693

582 ]E

@

MO4(dt)

500
504508

511

Mo

0

1)

M03(d)
M02(br dd)

335
333

387

9
o B8
Boo
@

384

W1(m)
10(s)

&

o

M12(d)

130

132

214

Diisopropyl
3,5-dicarboxylate (1n)

o197
=

~

M08(d)
o 103(d)

762
7.5
7.26
724

6.0

[GLIO)

=)
8
“

o [202

-~

Wi1(m)

Mot

424

422

a2

M4(t)

oz M3

330
298
2586

©
8
o

332
329
284

qC1.00

197
208

[}

1406(s)
105(s)

2
&
o

Mo7(t)

&

128

131

240

[1209

T T T T T
1.0 Chemical Shift (ppm)

4-(((N-(2-aminoethyl)-4-methylphenyl)sulfonamido)methyl)-2,6-dimethyl-1,4-dihydropyridine-
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l-|1§(5)
()
W16(s)
M(}f‘(s) M1 I5(5)
iz l.|u§(2 108(s) §
1o1(s) 103(s) g = Mo7(s) é o) 3
§ E " s =% g 03(s) "”.‘:_‘s) w2(s) \‘
| ] l ) | |
T206 | 208 | 200 | 182 | 184 | 176 168 | 160 | 132 144 | 136 | 128 = 120 | 112 | 104 = 96 e = 80 = 72 = es | s = 48 40 | 32 | 26 16 8 0 ChemicalSht (ppm)
NB_7186_1 (1) ELSD Signal
167 :
60.00 !.l Range: 61
i
40.00 [l
> (
L ||
20.00 A
I
0.000- e T T T T T T T T T T T R R R e L T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
NB_7186_1 3: Diode Array
166 Range: 8.705e+1
1.
7.5e+1 = 1|}|
|
S 5.0e+1 ll
2 ‘;
2.5e+1 l\
|
0.
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7186_1 2: Scan ES-
_ 1.66 TIC
] 506.5 | 4.43e7
1 i
] I
] I
B [
1 [ 217
1 || 3315
i | \__///\
L A U R B R R R R LA M R Y LS LS L A Rl A LA RS RN AR LA WA LR RN MR AR RARA R
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7186_1 1: Scan ES+
~ 1.64 TIC
] 503'5’ 6.19e8
] 157 \1.74
] 2033 §085
&~ [ Vi1 208
1 08.5 510-355 508.5 253
1 - 1242
] A ——
2-""1""l'"'I'"‘I'"'I""I""I""I""I""I""l""l""I""I""I""I""I""I""I""I""l""l""I""I"%"l""l""l""l"Time

-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80
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NB_7186_149 (1.651) 1: Scan ES+
100+ 508.5 1.44e8
509.5
1 510.5
- 448.4
=
530.4
3884 449.4
] 596.5
A R L L L L L L L L B B LD L L R L L L R L A L A LAY AL AR KA LR R LA R s R ML A
100 200 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

Benzyl (2,2-dimethoxyethyl)(2-(1,3-dioxoisoindolin-2-yl)ethyl)carbamate

M07(m)

MOS(m)

o
<
@

333

103(m)

102(m)
2

M08: 9.62 ppm; m; 1H

ola
o
I L
o . s & oms s
g 2 5 s & 583
E 8 S 5 853
o =} =] o HY Jd
16 15 14 13 12 1 10 9 8 7 6 5 4 2 1 0 -1 -2 Chemical Shift (ppm)
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Diisopropyl
dihydropyridine-3,5-dicarboxylate

Mo7fm)

M0S(m)

N
B 16 (m)

779
778
777

W11(m)

1M03(m)
02(d)

[l

9

a8

108(m) M10(br d)

ag
P

104(m)

4[[200
[1o04
H:ZU

4[1&9
L

4-((((benzyloxy)carbonyl)(2-(1,3-dioxoisoindolin-2-yl)ethyl)amino)methyl)-2,6-dimethyl-1,4-

1W12(m)

123

124

122

125

Diisopropyl
dicarboxylate (1m)

103(m)

[094
24204

M0S(m)

214

228

Mo7(m)

3
I

505

465 501502

108(m)

T T T T
1.0 Chemical Shift (ppm)

4-(((2-aminoethyl)((benzyloxy)carbonyl)amino)methyl)-2,6-dimethyl-1,4-dihydropyridine-3,5-

M0B(br d)

126
124

" [188
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1.10
1.05
1.00
095
0.90
08s
0.80
075
070
065
0.60
055
0.50
045
0.40
0.35 l-l2.5(s)
050 MO‘Q(s) MZ?(:)
I,H?(s) M26(s)
025 W10(s) 2 ‘
0.20 e M15(s) M17(br s) T
7() u29(s) "”l?(’) 18(ors)
0.15 1o1(s) woae)  HOS® o M30(br s) W3(s) 125(s) WSS)  M21(S) M24(s)
010 ”"i‘s) o) MONS) EEEE "”:(” Zg M) H22)  M23s) "5
, | | i M I | S |
! ' 21‘6 ! 20‘8 ZdD ! 19'2 ' 1{;4 ' 17‘5 ! 1éB |6IU ' 15‘2 ' 14'4 ! 1:16 ! 12‘8 ! 12'0 ! 11‘2 ! 10‘4 ! 9'6 ' 8;3 ' Bb ! 7‘2 ! 6‘4 ! 5'6 ! 4'8 ! 4‘0 ! 3'2 ! 2'4 ' 1‘5 ' 8‘ ! U‘ ' IChe‘mea\'Smftl(pDr‘n‘r
NB_7236_pipchz (1) ELSD Signal
Range: 14
10.000
) 5.0004
%] ]
- 3
0.0007
_-l N L L L L L L R L EL L LR |
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_pipchz 3: Diode Array
1.48 Range: 4.603e+1
4.0e+1] 2331
2 ]
< 2.0e+14
O'OLI""I""I""I""I""I""I""I'"‘I""I""I""l""l
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_pipcbz 2: Scan ES-
_ 147 TIC
] 486.5 8.72e6
¥] 210 515
191 1.98 331 353, 229 251 556
1 p 23314 - 297
i 33143314 3313 4457 15 3136
L S e e S S B S
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_pipchz 1: Scan ES+
_ 147 TIC
i 488.7 3.54e8
=
2-1""I""I""I""I""I""I""I'"'I""I""I""I""ITime
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275
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NB_7236_pipchz 202 (1.478) 1: Scan ES+
. 4887 1.14e8
100
368.3
= 4284
1 1369.3
L B B B B L B WL B B B s sl 11 V4
200 300 400 500 600 700 800 900 1000 1100
tert-Butyl (S)-(2-(1,3-dioxoisoindolin-2-yl)propyl)carbamate
I:Mn)
106(br d)
/
1108(m) E%
I.YW(m'Lorthn)) T
MO4(or s) MO o2(m) "“;‘”_(?‘) <
I | §§§§E§:2§§ g88Ee ERSER g "/Rﬁ
I - o o NT -
| l I M M / k_‘,—
oo S S = o 2y
' 5" ! 9'0 ' SYE ! 8'0 T 7'5 ! 7'0 T 6'5 ! "‘ ' 5'0 ! 4" ! A'U ' 3‘5 ! 3‘0 2'5 ! 2'0 ' 1'5 ! 1.0 i Cher‘nma\sh:ﬂ!wm;
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(S)-2-(1-Aminopropan-2-yl)isoindoline-1,3-dione, TFA Salt

101(ddd)

g
g
<3

104(d)

C3.03

M09(m(ortho))
W10(m)

7.0 65 6.0 55 5.0

449

447
448

445
444 438

43
435

M02(m)

Mo1(t)

5

M08(m)
M07(d)

o
&
B

332

103(dd)

M04(m)

M0S(m)

(S)-N-(2,2-Dimethoxyethyl)-N-(2-(1,3-dioxoisoindolin-2-yl)propyl)-4-methylbenzenesulfonamide

[198
Jr200

aJ[1o
C1.00

106(d)
22

nIr3od

T
10

T T T
Chemical Shift (ppm)
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M12(m)
M11(m(ortho))

M09(d)

110(d)

8

,_
7

©

71

474

473
472
a7
E a9

Mot ()

[

5
451
4.4

@

4.48

M08(m)
1408(m)
MO7(s)

o
$8
@ o

M02(dd)

403
a0
399
397
345
343
330
329
328
327
324

=

M0S(s)

2
8
o

104(d)
o
2

199
201
99—

198

(S)-N-(2-(1,3-Dioxoisoindolin-2-yl)propyl)-4-methyl-N-(2-oxoethyl)benzenesulfonamide

MOS(s)

° % 2 3 B B 8
—— 95

@]

M07(m)

108(d)

106(de) &

[os7

103(d)

724
722

102
100

Jr200

C103

P gl
@ [4.02—
298
1[2.08—

102(m)
W12(s)

3
e

1M03(dd)

P~ o8
5 289
2 Seg

304

W11(s)

@
&
o

C1.96

C3.00

104(d)

2
32

T T T T
Chemical Shift (ppm)

@

Diisopropyl

dimethyl-1,4-dihydropyridine-3,5-dicarboxylate

»] C102
«][oss

{302

T T T T
Chemical Shift (ppm)

(S)-4-(((N-(2-(1,3-dioxoisoindolin-2-yl)propyl)-4-methylphenyl)sulfonamido) methyl)-2, 6-
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M13(m) M11(d)
M14(m)

= u12(8)

690
688

579

MO8(s)

|

107(m)
Mo2(m)

M03(m)

MO1(m)

C194—" -~

Jrt1es—_

088

[100

[1.00
ERES

L
103

M05(dd)

104(dd)

[103

[osgs

110(m)
M15(m) &

116(s)

13

=
&
o

218

214

upa(d)

133
132

139
137
129

1753

[1203

Diisopropyl

»

280
[s08
aqcaor

T T T T
1.0 Chemical Shift (ppm)

(S)-4-(((N-(2-aminopropyl)-4-methylphenyl)sulfonamido) methyl)-2,6-dimethyl-1,4-

dihydropyridine-3,5-dicarboxylate (10)

0.5

050

0.45

M04(d)
2 M03(d)

o =

2

o

726
724

W12(s)

593

Mo1(t)
102(m) -

512771 g
501 o0
4gg 5
428
424
2

M13(m)

108(m)

110(s) MO7(td)
111(s) 7
i g

MoS(s)

231
224

128

239

130

127

131

1M08(d)

C1.98

c2.95—"

201
o218

Jries
°qlose

o
o

2
r100

»
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1.10
1.0
1.00
0.95
0.90
0.8s
0.80
07s
070
06s
0.60
0.5s
0.50
0.4
W19(s)
0.40 120(s)
0.35 ld1§(s)
ui7(s)
030 M8(s) 121(s)
02 l.|0.7(5) MZ?(S)
0.20 1M0S(s) é E M12(s) ;
o1(s) 04(s) M 1oS(s) Wi m1(s)
ot uoats) O3S yi0ss) 110(s) 3 W36 1ge) 18(e) 558
0.05 I TTOT & T
| I Ll
! ! 21'5 ' 208 2(‘;0 19‘2 ' 184 176 ! 16‘8 ! 15‘ﬂ ! 152 ! 144 ! 1:;6 ! 128 ! 120 ' 11‘2 ! 10‘4 ! 9‘6 ' 8’8 ' Sb 7‘2 ' 5‘4 ' ‘é ! 4é ! 4‘D ! 3'2 ! 253 ! 1‘6 ! 8' ! UI ' 'Che‘m\cs\‘Smﬂ'(DDl:'u
NB_7186_67 (1) ELSD Signal
171 Range: 249
200.000 ()\
=}
(7]
-l 100.000
0.000-; —— —_— .,rf¢<ﬁ\¢{7zﬁ\ffvfﬁvb¢4.,. s — — i =
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7186_67 3: Diode Array
1.70 Range: 2.858e+2
3 2461
2.0e+2
E() 3
3 1.31
.Oe+
1.0e+2 2131 )
O.OI.VV,...,..yy,...,y..,...y,y.“.j.,....,yy.,....,yy T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7186_67 2: Scan ES-
_ 1.70;5204 _1.71 TIC
5204 3.22e7
B 1.35
2552 207
3313
2 = =TT 1 P N T T T T T U A Y T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7186_67 1: Scan ES+
- TIC
5.27e8
=
1 ==y T T T —r——1— Time
-0.00 0.25 0.50 0.75 1.00 1.25 3.0
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NB_7186_67 239 (1.749) 1: Scan ES+
100+ 5224 1.08¢8
] 462.4
523.5
°\°_
402.3
524.5
2231
306.2
O 5 o B g g B L B L L ) B B S B B s s UL sl 11 T4
200 300 400 500 600 700 800 900 1000 1100
tert-Butyl (1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)carbamate
M04(s)
I-Wrs‘(d)
M06(dd)
Q.mlm) 103(m)
At ::E MO1(br d) m§
| Wo: yﬁ
I |
I
- - s g I\
] O W o &8
! 9“ ' 9'0 ! S‘S ' Blﬂ ! 7'5 ! 7'0 ! 5“ ! BID ! 5‘5 ! “0 ' 4“ ' 6‘0 ! 3‘5 ' 3‘0 2‘5 2‘0 1 ‘S ' 1'0 ! Cnelmu:a\ S;Hﬂ \‘pprrl\‘,

S120



2-(2-Aminopropyl)isoindoline-1,3-dione, TFA Salt

M03(d)
V-\Oi(m) M02(m) 8%
104(m) 8
- @
2@ [-%-1
583" 88 it
g3]f
K L
\
83 g 8 5
iz - &
S = =
9'0 BID ! 7‘ 7Iﬂ B‘ﬂ ‘ﬂ 6‘ 4‘0 ! 3‘ 3‘0 2‘ 2‘0 1‘ ' 1.0 ' Che‘m\calsh‘\ﬂ [pP"!‘r
2-(2-((2,2-Dimethoxyethyl)amino)propyl)isoindoline-1,3-dione
M09(d)
)
e
©
V-‘Oﬁ(d)
=8
107(m) o=
M
Mo1(t) ! 02'_5’“)
o L MOS(qd
= s 104(m) o
™ 2838 o  REER
38 ee9097z3)088gr0 0V
L x B3 gajznres E &
\
g g8 8 g o g
= =2 s S & i
o =Hd [] = = o
9‘0 7'0 6‘0 ‘0 6‘ J‘ﬂ ' 3‘ ! 3‘0 ! 2‘ 2‘0 1‘ 10 ! Cher:\u:a\Smlﬂ\ppm‘/

N-(2,2-Dimethoxyethyl)-N-(1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)-4-methylbenzenesulfonamide
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MOS(m)MO4(m)
MOB(m)

53
© o

075 M07(s)

230

0.4s MO8(d)
ae

035 W11 (m(ortho))

N

C2.00——
C1.00
2.98

[C2.00
203
199

[

[4.09
C104

. T T T T
30 25 20 15 1.0 Chemical Shift (ppm)

N-(1-(1,3-Dioxoisoindolin-2-yl)propan-2-yl)-4-methyl-N-(2-oxoethyl)benzenesulfonamide

Mo7(s)

o
&
o

065 M08(d)
=

105
1.0

109(d)
W11(m)

0.40 M10(m)

Mo8(d) M02(d)

707
7.05

MO3(m)
M12(d) —

M04(dd)
10S(dd)

[295

Jras7

C194
~Jria
[100

T T T T
Chemical Shift (ppm)

~
~

Diisopropyl 4-(((N-(1-(1,3-dioxoisoindolin-2-yl)propan-2-yl)-4-methylphenyl)sulfonamido)methyl)-2,6-
dimethyl-1,4-dihydropyridine-3,5-dicarboxylate
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1M09(m)

108(m)

Mo7(@)
M10(s)

585 ]

W11(s)

M12(s)

s
5
o

226

M04(m)

MOS(t) 1OS(br d)
Mo1(t) -

3T M03(m) =

102
95

138

M13(ddd)

M14(br d)

9

=9
gutaa
BH-22

132

Diisopropyl

dihydropyridine-3,5-dicarboxylate (1p)

W12(d)
@

3 M13(d)

9
8
~

725
723

[6.00
Jra2ss

»
»
N

107(dd) W10(d)
W11(s)

@
0
B
o

239

M0S(dd)
i 104(dd)  1M06(dd)
g 103(m)

8o
=R
&

2569
262
261

426

rC2.00

[os9
C1.00—
£306—
C600— "

T T T T T
1.0 Chemical Shift (ppm)

4-(((N-(1-aminopropan-2-yl)-4-methylphenyl)sulfonamido)methyl)-2,6-dimethyl-1,4-

1M08(m)

=
&

132

131
130

129

S123

|

T T T T T
1.0 Chemical Shift (ppm)



!-‘23(5)
121(s)
123(s)
M08(s) W)
r.wn7(;) 18(s)
q.)m l.|17(s)
104(s) a5 1) W20(s)
M01(s) M03(s)  MOS(s) 1T M09(s) W12(s) W) - DQ‘ 124(s)
ut2(s) 10S(s) r.n"y(s> g WE(S) Wses) HE( ! a8 2u ";nn
! ! 21‘6 ! 20‘8 ' ID‘U ' 19‘2 ! 12;4 ! 17'6 ! 16'8 ! 16‘0 ! 15‘2 ' 14‘4 ' 1&6 ! 12'8 12'0 ! 11‘2 ! 10'4 ! 9‘6 ' 8‘& ' S‘D 7'2 ! 6'4 ! E‘6 4‘8 ! 4‘0 ' 3‘2 ! 2‘4 ' \25 ! 8‘ ! 0 ‘Cheymll:a\‘Smﬁ‘(DDn"\/
NB_7186_90 (1) ELSD Signal
1.851.90 1794 Range: 23
265 272
o 100 1210 \w
172}
B 208231 285 2.82 296
0.00
-0. 00 2 .5 2.00 2425 2.50 2.75 3 00
NB_7186_90 3: Diode Array
1.84 Range: 1.002e+2
2321
7.5e+1
o)
5.0e+1 /
< 129
2.5e+1 2111
0. 04— T T T ] T T T L I L L —T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_90 2: Scan ES-
_ TIC
] 2.09e7
=
S A e N e L S L B B R T T L AL P |
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 225 2.50 275 3.00
NB_7186_90 1: Scan ES+
_ 65 1.80 1.89;522.4 TIC
1 57955224 5.10e8
1 \ ‘
L e e e e e e L e e e e L A e o e e e T e B S — = Time
-0 00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275
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1004

%

NB_7186_90 260 (1.903) 1: Scan ES+
522.4 1.04e8
523.7
1 402.3
| 462.3
405.2
4635 10445
2042, . .
I o B e e o B o B e e 0 A B S B e s e el 112
200 300 400 500 600 700 800 900 1000 1100
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N-Heterocyclic Products

3-(4-Methoxyphenyl)morpholine, TF.

salt (4aa)

106(m)
MO7(s)
&
102(d)
893 Hz
8
MO1(d) ~35
- =
105(m)
104(m) o
e 8 15
M03(dd) cee
2988
I3
T e
) I
o - 2 s ~g o
1 5 8 5 =8 %
o] o O Tl |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 95 90 85 80 75 70 65 60 50 45 40 30 25 20 15 10 Chemical Shitt (ppm)
Mo1(s) Mo2(s)
: o
o o
g < H04(s)  MOB(s)
T MOS(s)
Ho3(s) ' W07(s)
o 5 !
g 8 o3 -
s P 2z 28 &
o z ® 2 2
g 8
DAASAAASAsbadad basas bastsbased aensniutas uena dadas Basts beta eaaiasn wenatas nenaes DABARARAN sadadators iudad adors ML A MAMEAAM i et vttt T T
224 216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 88 80 72 64 6 48 40 32 2 16 Chemical Shift (ppm)
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Moi(s)

7702

—3.00

T
24

T
32 -40 48 56 54 72 -80

S127

T
104

T
112

T
-120

128

T
136

T
144

T
152

T
-160

T
-168

T
176

T
184

T
192

T
-200

DALMY
Chemical Shift (ppm)



NE_4604_33 321 (0.003) 1: Scan ES+

1004 1043 1.81e7

=
0 T T T T T T T T T T T T T T T T T T T T T T T T T T 1 miz
150 200 250 300 3s0 400 450 500 550 600 850 T00 T80 800
NBE_4604_33
0.9
3.0e-13 223

3: Diode Array
254
Range: 3 282e-1

.?t 2.0e-14

1.0e-14
0.0 rrrefrey T T T T T T T f T T T T T T T T T T T T T T T T T T 1
-0.00 020 040 0.60 D080 1.00 1.20 1.40 1.60 1.80 2.00 220 240 260 2.80 3.00
NB_4G04_33 3: Dicde Array
0.98 c +
1.0e+24 555 Range: 1.086e+2
F  5.0e+1d
0.0 LRI NS RARAN RARES RALAY IAARS LM RS LARAS LAARS RALAN RS IALAN MAAA) RARSS LA RAASS LR IR IR L ARl R RAGA RALAN RARE) RALLS MAAR) LARM
-0.00 .20 040 0.60 D.80 1.00 1.20 1.40 1.60 1.80 2.00 220 240 2.60 2.80 3.00
NB_4804_23 2- Sgan ES-
o.1g TIC
1007 a5 210 219 53506
2007, -
100 333 21 331 22
2] 018

232
an 331 245

178 331

331
-0,
NB_4684_23
100+
o
010
262
- T T T T T T T
000 D020 040 060 DAD 100 120 140 160 180 200 220 240 260 260
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3-(4-Bromophenyl)morpholine, TFA salt (4ad)

M0S(m(para))
M06(d)
©°

7 8t

=
3
~

I
768
742

M02(m)
E o Mo3(m)

015 § LA ¢
<

193
C198
[ 1.00

©
n
©
o
n
[
~
n
=3
o
[
n
o
o
o]
o
»
n
»
w
o
~
o
~

T T
Chemical Shift (ppm)

~13385

F—12538
6968
— sas9
59.48
4531

T T
88 80 72 64 £ 48 40 2 24 16 8 0 Chemical Shift (ppm)
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M01(s)
g
16 : q 3 % 24 a2 L S S 104 12 420 A28 4% 144 Tho | aks | a7e | ABe | 482 | 200 | Chemical Shit (ppm)
25-Jan-2019
10:05:34
NE_4894 03 (3) ELSD Signal
1.60 Range: 75
= 50.000
UUUD T T T 1 T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NE_4894 03 3: Diode Armray
1.58:222 Range: 1.704
| 1.04
{ B
O-D T T T T T T T T T T T T T T T T 1 1 T 1
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
NE_4804 03 2: Scan ES-
D.18;113 TIC
100 20266
¥ 02213
G T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
NE_4694 03 1:5can ES+
1.60;244 TIC
1004 7 2906
=1 1.81;244
T T T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2,60 2.80 3.00
NE_4604 03 3: Diode Array
. 1.50.222 o4
Range: 1.527
= 1.0
< E
0.0’ T T T T T T T T T T T T T T T T T T T T
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 260 2.80 3.00
NE_4694 03 3: Diode Array
1.58:222 254
E Range: 4.2648-2
2 2.5a-24
{ 9
0.0+ Time
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 260 2.80 3.00
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MB_4694 03 467 (1.554)

1:5can ES+

100~ 21 281e6
2441
2
2452
0 T T T T T T T T T T T T T T T T T T T T T T 1 mz
100 150 200 250 300 350 450 500 550 600 650 700 750

10S(m)
&8
~
106(dd) 104(m)
"
-
2~3 &
R ]
& ~
pS
i~
|
L 1
g © g o8 oz s
g 3 g g 3 g
SO Jhal] [EMTIA) i
R a s n A SN ARASS AR RASaasass: T R A LA MAARSSSSASS SARASS e
95 90 3 80 75 7.0 65 60 50 45 40 5 30 25 20 15 10 0 Chemical Shift (ppm)
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M0S(s)
MOS(s)
Mo."s) ‘( ) M02(s)
1M06(s) "
108(s) 5(e) 103(s) ot
Wi1(s) =8 28 1o4(s) * Mo1(s)
B 3 [ 3 o
10(s) a2 == 3 3z ¢ 8
y lo v 32 | 8 =
88 il |
: 2
88 @
|
1l
P . r e e ol s e s s e e Y At
224 216 208 200 192 184 176 168 160 152 144 136 128 120 12 104 96 88 30 72 64 56 43 40 32 24 16 8 0 Chemical Shift (ppm)
M01(s)
&
g
M02(s)
8
a3
B 3
| [
T A and s e A et s M e i s vt e A sy WA e L e b et
16 0 -8 -16 -24 -32 -40 -43 -56 64 -72 -80 -88 -96 -104 -112 -120 -128 -136 -144 -152 -160 -168 -176 -184 -192 -200 Chemical Shift (ppm)
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MB_4684 27 3: Diode Amray
1.03 254
3 210 Range: 1.88e-1
1.5e-1
L= 1.0e-1]
5.0e-2
[ E—
. T T T A RALR LAk ek T T T T T LRSI LA LAY nadaanasasl
-0.00 020 040 0.60 0.80 1.00 120 140 1.60 1.80 2.00 220 240 2.60 280 3.00
MB_4684 27 3: Diode Amray
_ 1.03 Range: 3.687e+1
210
3.0e+14
5 2.0e+1]
4 E
1.0e+1
_—
0.0 TR T T |IAES RAL LAaks Rl T T T T T T Aadaanasasl
-0.00 020 040 0.60 0.80 1.00 120 140 1.60 1.80 2.00 220 240 2.60 280 3.00
MNB_4684_27 2: Scan ES-
1.88;331 1.97 TIC
100 4.12e8
218230 248
] 331331 33
o T T T T T T T T T T T T T T T T T T T T T T 1
-0.00 020 040 0.60 0.80 1.00 120 140 1.60 1.80 2.00 220 240 2.60 280 3.00
MNB_4684_27 1: Scan ES+
TIC
10+
3.58eT
# 0.1a
268
o T T T T i Time
S0.00 020 0.40 3.00
NB_4884_27 334 (1.033) 1: Scan ES+
100+ 182 2 22e7|
H
iy, T T T T T T T T T T T T T T T T T T 1 miz
150 200 250 300 350 400 450 500 550 600 650 TOD 750 200
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3-(p-Tolyl)morpholine, TFA salt (4ab)

107(s)

237

055 MO(d)
MOS(d)

(o
0.45

& [(M06)=8.07 Hz'
0.40 ~

—731

B8
738

3

)
330 )8
—_—

729

193
Joter—

“I[100

T T T T
0 35 30 25 20 15 1.0 05 0 Chemical Shift (ppm)

025 Mo2(s)
Mo1(s)

—131.23
—128.79

M03(s)
8

MOS(s) MO6(s)
& 8

104(s)
0

s w
g 2

2

8
3
|

—— 6003

T T T T T T
224 216 208 200 192 184 176 168 160 152 144 136 128 120 12 104 % 8 80 72 64 6 48 40 2 24 16 8 0 Chemical Shift (ppm)
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14165

Mo1(s)

@
]
5 102(s)
o
2
g
&
El
&5
M

101(s)
8

©
5

S135
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MNB_4684_35 3: Diode Array

1.10 254
7 5e-2] 77 Range: 8.161e-2
.3 5.0e-2
2 5e-2
0o . Py
- T T T T T T T T T 1 T T T T T 1 T T T T T T T T T T T 1 T 1
-0.00 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 200 220 240 2680 280 3.00
NB_4684_35 3: Diode Array
1.10 Range: 4 804e+1
27
4 e+ 1]
a 2 De+1
0.0 T ﬂl T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
-0.00 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 200 220 240 2680 280 3.00
NE_4684_35 2- Soan ES-
R ] 209 TIC
100] a5 204331 531 2 15331

4 81e6

0.
NB_4604_35
100+
2 0189
TC
T

NB_4604_35 362 (1.120) 1: Scan ES+
1004 1783 1.683e7|
S
liga) T T T T T T T T T T T T T T T T T T T T T T T T T T 1 miz
150 200 250 300 350 400 450 500 550 600 650 70O 750 800
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3-(Thieno[2,3-b]pyridin-2-yl)morpholine, TFA salt (4av)

E
g
&
= Ee
8 £
& &
Fe i
5 :
] £S
5
S E
Feo
2 Eo
I
F Fa
3 [
o e
Fei = =
3 6zss——  Eg
Fo £
E arva—— F@
2 1969 —
ke R
£ Es
@l eve o1 ] b
£ Fe
_ 8@ . E
€ Fv
3 mmL_ e
e50Tf E
Fuo Ex
- E
E 2
w0V IFS E
£ E&
8022 —— -
w zvszi——  F
Fuw 8
e
F e | F
szveb "] Eg
FS 1e9el- -
F ¥
s
Fo oerl——
Fe kg
6£291
6L F
. 052 133
g A . g
3l g WM u ve0Tf2 £
= Sreos — 6203
2 ©
= E B2
- Fs o
§ e
W, W. 000=p E
BL= g8 601
g (o] &
T e Fo Fe
o[ o098 60 E
2 iee E
E&
Fe E
o
£ 8
o Fo
&
=
EY
E &
e 8 8 % 8% 8 8 £ % 8 8 8 8 % % 8 8 & 8§ v o2 o8 e 8 8 % 8 % 8 & 2 8 % 8 8% %2 %8 8 8 ¥ §y L = 85
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MO1(s)
T
BT S M A R o "% A S SN ) YR MRS SR YR M) 5 8 188 A6 | s | 482 200 | Chemical Shit (opm)
FR_4624 46 3: Dicde Array
1.02 254
240 Range: 1.230
1.4
.?t 5.0e-14
Dﬂ T 1 T T T T 1 T 1 1 T 1 1 T T 1 T 1 1 1 T 1 T T 1
-0.00 o220 0.40 0.860 0.80 1.00 1.20 140 1.60 1.80 2.00 2.20 240 280 2.80 3.00
FR_4624 46 3: Dicde Array
1.02 Range: 1.802e+2
E 240
1.5=+24
= 1.0e+24
5.0e+14
0.0 T T T T [IARAN RAAAY RARA] RASAN RAMMS RRAR T SRS RS AR A AL RARAY | RARM RanAd ]
-0.00 o220 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00 2.20 240 2860 2.80 3.00
FR_4694 46 2: Scan ES-
1.80;331 1. 96 TIC
100 5.00ed]
#H
0.14 019
217 310
T T T T T T T T T T T T T T T T T T T T T T T T 1
-0.00 o220 0.40 0860 0,80 1.00 120 140 1.60 1.80 2.00 220 240 280 280 3.00
FR_4604_46 1: Scan ES+
TIC
100 4 0BeT|
#
019
.
L} T T T T T T i Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 140 1.80 1.80 2.00 2.20 2.40 2.60 2.80 3.00
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FR_4604_46 335 (1.036)
1004 2213

1: Scan ES+

1.62e7

T T T T T
80 200 250

T
300

350

T
580

T
500

T
650

T
T00

T
750

1 miz
800

3-(4-(Trifluoromethoxy)phenyl)morpholine, TFA salt (4ag)

M03(d)
M02(d)
o

o
~

o
3
~

742

7.40

201

=2
=199

=1.00

MOS(m)

104(m) MOS(m)

~

S139
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102(s)

M01(d) M04(s)

1311

I MOS(s)  woa(s)

010 g [J01)-25602H2 ©
2
|

©
8
=1
s

64.59
4534

13324

°
° °
&

L
151865

~12578

— 11814
—— 5933
L

ARARLASA b LA I AAALRALA A RS WA RAAAY ARALLAAAN WAL LA LAk LA T AR AR M
224 216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 43 40 32 24 16 8 0 Chemical Shift (ppm)

Aromatic Region (zoomed):

0.125
0.120
0115 1M02(s)

0.110

131.14

0.105

0.100

0.095

0.090

0.085

0.080 4

0.075

123.05

0.070

0.065 4

0.060

0.0s5

0.050 4

0.045

0.040

0.0354

0.030

133.24

0.025
MO1(d)

0.020 4

0.015

151 65

0.010

123.24

12578

0.005 4

—— 12068
——118.14

5

T T T T T T T T T T L RAR AR RAARARRAML
160 158 156 154 152 150 148 146 144 142 140 138 136 134 132 130 128 126 124 122 120 118 Chemical Shift (ppm)



1M01(s)
1.05 E
1.00
095
0.90
085
0.80
075
0.70 4
065 4
060:
055 4
0.50 4
0,45j
3 M02(s)
0.40 3 -
0.35 3 h
0.30
025
020
0.15
0.10
0.05 4
o 4
7 7
B8 0B e | 2e | 2 40 | 45 S8 | 64 72 80 | 85 | 6 | 104 12 420 128 13 | 144 152 = 160 | 168 176 = 184 182 200 ' Chemical Shift (spm)
NB_4694_55 (3) ELSD Signal
1.26 Range: 13
k| P i
10.0007 onjflﬁ 1.02 | 259
E -1 252 2
] : 115 258274
0.000 eyl oot ee .
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_4694_55 3: Diode Array
123 214
PhE I Range: 2.472
o) Jl
< i
Y
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_4694_55 3: Diode Array
123 254
1.0e-19 ,‘ Range: 1.162e-1
2 ] J\
0.5,.,..,..,,.,.,...,....,L.../\.,..,....,...,....,.,..,....,
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_4694_55 3: Diode Array
1.r23 Range: 3.84e+1
2 20e+ l\
. )\
ot 77—
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_4694_55 2: Scan ES-
~ 0.14 TIC
] fo.w 1.30e7
S /023
] [ 1.26
2‘~M~J,....,..,,.,.,...,....,....,..,....,...,....,.,..,....,
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_4694_55 1: Scan ES+
_ TIC
1 3.89e8
e r=r=—r— Time
0.50 .00




NB_4694_55 397 (1.255)

100+

245.41

236.09

289.13

1: Scan ES+

2.37e8

0

 aassmastEE
100 150

e
200 250

RS GRS RAMAS RALA] RAGA] REL
300 350 400

T T T

700 75

0

T MiZ

800
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3-(4-(Trimethylsilyl)phenyl)morpholine, TFA salt (4ae)

075

0.50

045

Mo7(s)
r
&
S
M02(d)
1M01(d) oS (m)
g 104(m)
grre s
ann s M03(dd) 08 (m)
~ ~ B =
o 3
&
U L I .
ol\v 2 5z o s
88 8 88 8 8
& o S Sd o @
uu U ud o [u]
T ARRRanassa) T ARRASESEax) T BaAaaszas T T T | RARREAREA LABAR BN
16 15 14 13 12 1 10 9 7 s 4 3 0 -1 2 Chemical Shift (ppm)
M0S(s)
1o2(s) o
MO3(s) MO4(s) v
8 5
g 2 MOS(s)  MO7(s)
108(s) 108(s)
MO1(s) ~ @ -
- 2 g @ g &
g 3 g 38 2
g 3
| L ‘ 1 l J
LPARMLAAMA MARAL LA AR A LA A ikl i AR AR AR A Al AiAn AL Andd s At BAnakahs AL MAaAS AL AL MBS ML BM AR LSRR A4 s e LA AL A S LD AL AN AL MM A A MM A AR A
224 216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 88 80 72 64 56 48 40 32 24 16 0 Chemical Shift (ppm)



E 1o1(s)
1.05 4 §
100: I
095:
090:
OSS:
050:
075:
070:
055:
050:
DES:
os-o:
045:
040:
0.35 3
0.30 3
025:
020:
015:
010:
005:
0 3
7
' 1'6 ! BI ! UI ! é ! !‘6 -2'4 ! -?:2 -4'0 ! -4‘3 ! -5;5 —6‘5 ' -7‘2 ' B‘D ! 8'5 ! 9'6 ' -1‘04 ' -1%2 ' -1'20 ! -1'28 ! -1'36 ! -1"54 ! -1‘52 ! -1'50 ! -1'58 ! -1'76 ! -1'84 ! -1&2 ! -2‘00 ' C‘heml‘calS‘hlft(‘po;
NB_7140_08 (1) ELSD Signal
. 1,90 Range: 28
20.000 ‘\
> E
IZJ) ]
10.000] 0.21 , \l
3 [
! |
0.000+4
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_08 3: Diode Array
) 1.’59 Range: 8.48e+1
7.5e+13 i
5 5.0e+1] \
<< E l
2.5e+1] J |
0.0 T T T T T T T T T T T T |th T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_08 2: Scan ES-
- 0.20 TIC
] | 2.49e7
g |
] J
B3 |}
] [
[ 221
] \ _—
2 T T T T T T T T R L T L T L T [ e T e o e
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_08 1: Scan ES+
_ 158 TIC
] 7.12e8
<] 1.72
-] 10 141 182 209 254
3-""I""I'"'I'"'I'"‘I""I""I""Ifﬁ"'_'/l—'T”’IT"'I""I""I""I""I""I""I""l""I""I""I""I""I""I""I""I""I""I""I"Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3

S144



NB_7140_08 47 (1.583)
2

100+ 362

220.2

237.2

268.3

%

2753

2173 3954

1: Scan ES+
1.15e8

150

0 |
100 200 | 250 300 350 400 450 500 . 550

600

700

T T T [RAAANAARRE RARA ARR) RAARSRARR) Rasna U\
650 750 800 850 900 950 1000

3-(4-(Trifluoromethyl)phenyl)morpholine, TFA salt (4af)

E 1M0S(m(para))
1M06(m)

;
!

780
773

782
771

o
2]
-

464

M01(dd) 5 8
B

M04(dd
M03(m)
— ©

2
M02(m) ©
— o

5

8
©

347

b
-

19—

198

[203
2

T T T
Chemical Shift (ppm!



1.10 2

1.05 3

0.50

0.45

M06(a)
M08(q)
M10(s)

Mo7(s)
o M)
g —9

& mog(m)
MOS(s) ] T

~138.34
~133865
133.33
~-133.00

12132

MO1(s)  MO3(s)

M02(s)

— 6973
f— 64863
f— 5956

104(s)

4536

Aromatic Region (Zoomed):

0.0854

0.0804

0.0754

0.0704

0.0654

0.060

0.0454

0.0404

0.035

0.0304

0.0254

0.0204

0.0154

0.0104

0.0054

T
224

T
216

T
208

T
200

T
192

184

MOS(s)
=

1383

10(s)
Mo7(s)

129.83

12753 ]

127 49

12745

12671

124.02

1)

109(m)

e
Chemical Shift (ppm)

T
152

T
150

T
148

T
146

T
144

T
Chemical Shift (ppm)



M02(s)
2

=
@

M1 (br s)

<7710

| AARMLAAAM LA L T T T IAARALAAAS WA LA LA
-72 -80 -88 -96 -104 -112 -120 -128 -136 -144 -152 -160 -168 -176 -184 -192 -200

NB_4694_75

(1) ELSD Signal
1.39 Range: 1

1.0007 ﬁ

=
| [7]
-

0.000

3 l
0.5004 ‘( 154 170
\

1.80 1.87 193

208 291

L

R e e B e R s s e s na s ]

-0.00 0.20 0.40 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00

NB_4694_75 3: Diode Array
1.34 Range: 1.505e+1
1.0e+14
o 4
<
5.04
007 T T T T T T T T T T T T ‘_I)\I T T T T T T T T T T T T T T T T
-0.00 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 180 2.00 220 2.40 2.60 280  3.00
NB_4694_75 2: Scan ES-
B 2.18 TIC
1.14e7
0.20
=] /\
1.40
B A R L M L A LA A LA M R A R L B A L A LA A RSN AN AL A B AN LA AR RALAL R
-0.00 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 180 200 220 2.40 2.60 280  3.00
NB_4694_75 1: Scan ES+
_ TIC
2.36e8
=]

—— "
B T e e T T T T T T e e e e e e e e Time

-0.00  0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80

S147

AL
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NB_4694_75 40 (1.345)

1: Scan ES+

100+ 2323 1.04e8
233.3

=

2733
c T T T T T T T T T T T T T T T T T T T T T T T T T T T T T IIT1/Z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

3-(Benzo[b]thiophen-2-yl)morpholine, TFA salt (4au)
!-|02(S)
MO8
o 8o D D &
10.0 95 9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 Chemical Shift (ppm)



M0S(s)
M10(s)
MO8(s)
M05(s) B
" M12(s;
MO6(s) 2e) 104(s)
" M11(s)
wory S mo3s)  mozs) Wuoics)
s n 38833 8 o 2 o
8% & xggsg 3 3 @ 8
$€ 8 TTYTT $ 5 ® 3
I i
) L1 [ | L
Treerre e ARkt At LS AL dA At s s ettt ettt L ARt et L
224 216 192 184 176 168 160 152 144 1 128 120 112 104 9% 88 80 72 64 56 48 40 32 24 16 8 0 Chemical Shift (ppm)
MO1(brs)
2
8
N
&
L
s
g
a
[
e RLa s At L e da oL e o at ad eAREAAd hadd Lae bc d  erad s v it g e s s
16 -8 -16 -24 -32 -40 -43 -56 54 -72 -80 -88 -96 -104 -112 -120 -128 -136 -144 -152 -160 -168 -176 -184 -192 -200 Chemical Shift (ppm)

S149



NB_4694_80

(1) ELSD Signal

40.000+ ﬁ Range: 41
R ] I
=3 20,000 “l
-2 |
0'000:'"'I'"'l'"'l'"'T‘"’I""l""I""I""I""I""I""l"‘"l/"\\"/'h"l""l""l""I""I""I""I""l""l""T""I""I""l""T""l""l"
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_4694_80 3: Diode Array
1.32 Range: 1.838e+2
1.5e+2 {Il
=) 1.0e+
< ”
5.0e+ H
i
0.
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_4694_80 2: Scan ES-
_ 020 TIC
| 1.83e7
] i
] N
= [ 2.21
] R .
] |¥ = \/\
|
3] T T \l_/] T T T T A‘I/.\/\\_I/\I7~ |//|// T T T T T T T INELAAALRRLI T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_4694_80 1: Scan ES+
~ 134 TIc
] i 3.03e8
4 ’\
] / \' 145
s 162 192 209 254
] fJ\/f\f‘\ﬂ

'"'I'"'I‘"'I‘"'1""[""|""I""I""I""I""I""I‘"'I""\”"I""I""I""I""I""I""I""I“"I""\""I""I""I""\""I"“I"Tlme
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00

NB_4694_80 40 (1.345) 1: Scan ES+
100+ 2202 1.10e8
2213
2222
D\O,
| 261.3
0 DAL AR R B |'"'I‘"'I'"'|""I""I""I'"'T‘"'I'"'|'”‘I""I""|""T""I""I'”‘I""|""I""T""|""l'”‘I""|'"'I""T'"'|"”I""I""I”"I""Im/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

900

950 1000
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3-(2,3-Dihydrobenzofuran-5-yl)morpholine, TFA salt (4ak)

M03(s)
M01(m)

=
i
~

722
721

M02(d)

681
6.79

[oss
r1.00

o097

MO4(t)

@
38
-

460

M0S(dd)

[100

M07(m)

106(m)

MO9(m)
MO8(t)

323

[20s

0.5 4

0.50

0.45 3

Mo1(s)

163.11

M03(s)

104(s)
M02(s) &
o &
ERS

=
&

130.29

MOS(s)

110.89

M06(s)  MOS(s)
M07(s)

7294
70.08

109(s)

M10(s) i)
" o

64.51
0
4534
30.4;

g
2

T T T T
Chenmical Shift (ppm)

T
224

T
216

T
208

ARALAR
Chemical Shift (ppm)



1.10 3

1.05 3

MO01: -76.97 ppm; s; 1F

76 9T

T
-176

LA AL LAY LA LA e
-184 -192 -200

TrerTrTTTTTTTeT
Chemical Shift (ppm)

16 8 0 8 16 -24 32 -40 -48 56 64 -72 80 -88 96 -104 112 144 -168
NB_4694_93 (1) ELSD Signal
1.07 Range: 273
200.00
=)
]
100.00
0.000 i
- T T T T T T T T T T T T T T T T T T T T T T T T T T
-0.00 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 220 240 2.60 2.80 3.00
NB_4694_93 3: Diode Array
1.07 Range: 1.616e+2
1.5e+
1.0e+2;
)
<
5.0e+1
0. O P P T T e T T T T T T T T T T T e e
-000 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 220 240 2.60 2.80 3.00
NB_4694_93 2: Scan ES-
- 0.20 TIC
_ 2.58e7
] 221
2. T T T T T T T T T T T T T T T T T T T T T T T T T T T
-000 020 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 220 240 2.60 2.80 3.00
NB_4694_93 1: Scan ES+
_ TIC
_ 2.92e8
n <]
R anaaast IS Time
-0.00 020 3.00




NB_4694_93 32 (1.072)
1004 206.2

207.3

%

2383

1: Scan ES+
1.15e8

Y T
100 150 200

T
250

T T
300 350

T
400

T
450

T T
500 550

T
600

| SRR AAAA
650 700

T
750

T
800

T T T M/Z
850 900 950 1000

3-(2,5-Dimethylphenyl)morpholine, TFA salt (4ah)

102(q)
MO1(S(AA'BBY)
e
~

729

M03(dd)

[oss

MOS(dd)
M04(dd)

1409(s)
M10(m)

o
<
i

0
8
o

C101—

o103

25 20 15 1.0

T T T
Chemical Shift (ppm)



1M03(s)
1M02(s) M6(s)

M04(s) Mo7(s)
- M11(s)
105(s) 108(s) -
" = moss)  Mutogs) m12(s)
iz = g = &8 o~ - -
b 8B Sz g 8 8
g7 5 [ 8 e ce
83 | | b
L ‘ [ H
L
T T T T T T e T T T T T T ALl Aty v st nibas ot Ma Ates At s et Ty T T MM
224 216 208 200 192 184 176 168 160 152 144 13 128 120 112 104 9% 8 8 72 64 S5 43 4 32 24 16 8 Chemical Shift (ppm)
M01(s)
o
3
@
R
2
8
@
=
ARRARRRARA) Annan) T N e e e AARARRAsAnARS Amass snAS Annax AARAS AARSS nan s A Ss ARARSaARSs T ey
64 66 68 -70 -72 -74 -76 -78 -80 -82 -84 86 -88 -90 -92 -94 -96 -98 Chemical Shift (ppm)
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NB_4694_98 (1) ELSD Signal
1.%30 Range: 76
fl
60.00 |"
0.22 i
ms;  40.00 i ll'
i H\ |
20.00 I ‘\ Il
1
0000\ T /I \ T T T T T T T T T T }I‘k T T T T T T T T T T T T T T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_4694_98 3: Diode Array
1 A'29 Range: 9.339%e+1
|
7.5e+1 H
: 5.0e+1 “l
2.5e+1 ’\.
i
T |IVARAL A AN RARAN RN RN ALRS RS RARAN LAY LN LALLE NALLE RALLN RARAE RARAN AR LAAN KA R T AL
-0 00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2. 60 2. 80 3.00
NB_4694_98 2: Scan ES-
~ 024 TiC
] /.‘ 3.06e7
1 I
1 [
i [
o [
S [
1 | 218
] | ///fA\\\ﬁ%
4 | . -
2 T T R T T T e R [ T T T T T T e e e T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
NB_4694_98 1: Scan ES+
_ TIC
] 2.94e8
J 213 220
] 104 | V\/\/v\
& \/\
] 0.26 \
5] T T T T TE—\/il T T T T T T T T T T T T T T T e Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
NB_4694_98 39 (1.310) 1: Scan ES+
100 1922 1.18e8
193.3
=
194.3
S R e m e e B L L L L L L L L L L L R L B R L LA LA LA R LA R LA L A R LA il A as ) V2
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

S155




3-(5-Bromopyridin-3-yl)morpholine, TFA salt (4ar)

Mo3(t)

M01(m) 3 MOS(m) HM08(m
B 2 =

1408(dd)

345

0
2
©

400

4.00

390
387-391

\-388-397
~347

o s
g 5
Jhat) [
7

T T T
3.0 25 20 15 1.0 Chemical Shift (ppm)

S156



M02(s) M08(s)
Mo1(s)
n MO3(s] M07(s)
o 36s) - 108(s) 1M09(s)
g = § MM mos(s) e g ~
TE 8 8 g gy & ¢
l | g & |
| .
| I 1 L
BABARAA b hesas e s s ot Setet it LMot b s et Lt Ao osa st ad Mtis aca et s act atas cbiaiacs st iass Mk sy Aottt aas M) Mt B A
216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 9% 8 80 72 64 S5 48 0 32 2 16 8 0 Chemical Shift (ppm)
Wo1(s)
©
N
~
®
o
8
T
Aaes g s e L aaa ) e s L g ) s e el ) st s el R L i e b s e s i e e
16 8 0 8 16 24 32 40 48 6 4 72 8 88 -9  -104 -112 -120 -128 -136  -144 152 160 -168  -176 -184 -192 -200  Chemical Shift (ppm)

S157



(1) ELSD Signal
Range: 31

NB_4694_99
0.22
30.0004 i
E l
5 20.000—E H
17} 3 [
- ] | |
10.0003 Iy
I
|
0,000 rmr e N
- T T T T T
-0.00 0.20 0.40
NB_4694_99
1.0e+2
) 3
< |
5.0e+14

Dot

280 3.00
3: Diode Array
Range: 1.426e+2

0.
-0.00 0.20 0.40 0.80 1.00 1.60 2.80 3.00
NB_4694_99 2: Scan ES-
_ 0.24 TIC
] /.‘ 3.40e7
7] |
] {' |
= [
] | 4
] [ 5
] |‘| l‘ ,//\’*—
1 ) . R —
N L R A M R A LA RN R AR e UM R AR L AR AN RARRE RN RS RLAAN AR RARA RARAN AL RAREN AL R
-0.00 0.20 0.40 0.80 1.00 1.60 2.80 3.00
NB_4694_99 1: Scan ES+
_ 1.04 TIC
] I 4.44e8
] A
4 [\
" =] |
1 0.94/ 13 .
| oo /Y —e
41 T T T T T T T T T T T rrm Time
-0.00 0.20 0.40 0.80 1.00 1.60 2.80
NB_4694_99 31 (1.038) 1: Scan ES+
- 43.1 1.10e8
100
2451
=
246.1
286.2
0 T T T T T T T T T T T T T T 1 m/z
100 150 200 250 300 400 450 600 950 1000
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3-(1-Methyl-1H-indol-3-yl)morpholine, Free base (4at)

1.05

0.55

0.50

0.45

108(m)
W11(s)
o
o
B
M04(m)
MOS(s)
©
2
~
107(m)
M03(m) o
M1(d) Mo2(m)
o ~
2 & =
~ ~
&l |
~| 1=
1 [
JL
s diss
§ 8883
8 o<l
= U=
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
85 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 3.0 25 20 15 1.0 0.5 Chemical Shift (ppm)
MOS(s)
104(s)
» M07(s) o
Mox(s) MOS(s) 106
n MO8(s)
Mo2s) o, - M09(s) M13(s)
e Z®e 5 - w1l M2 o
Mols) @ ST - 5 B - n &
n a2 <& = 3
9 Sg LT T 8 3 2 2 8
< 2 = o Ed
8 & 2 F
AL R s Rt Aa L L s L Ly et s adadhuy et ks Mt ey i b e
224 216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 9 88 80 72 64 6 48 40 2 24 16 8 Chemical Shift (ppm)



3 101(s)
105 3 §
100: '
095j
090:
DEE:
OBD:
075j
070:
065:
060:
055:
UEU:
065:
wnj
035:
030:
025:
UZUj
015:
010:
005:
o 3 Ll
:
! 1‘6 ' é ' 6 ! !B ! -1‘6 ' -2'4 ! -3'2 ! 4'0 ! -4‘3 ! -5'6 -6‘4 ! -7‘2 ! -8’0 ' -B‘S ' 9‘6 I-1=N ! 1‘|2 ‘-150 I-1'28 ! -15«6 ! _1.’54 ! |I52 I-1é0 ‘-1‘65 ! -1%6 ' -1‘85 ‘-1‘92 ‘-250 ! '.?‘heml‘cals‘hlﬂtlppm;
NB_7140_15 (1) ELSD Signal
1.23 Range: 933
750.00 fﬂ
m7; 500.00 )!
-
250.00! )\
0000| T T T T MR A AR AR T "I'&"I" TR T T T LN R T T Tt
000 020 040 060 080 100 120 140 160 180 2.00 220 240 280 280  3.00
NB_7140_15 3: Diode Array
122 Range: 2.589¢+2
E |
2.0e+2] Il
2 ; |
1.0e42] |1'J?9
| |
0.0
000 020 040 060 080 100 120 140 160 180 200 220 240 260 280 3.00
NB_7140_15 2: Scan ES-
~ 024 TIc
] ﬂ 2.87e7
S \
1 ’ 2.21
4 ///
A R B A A N B A L A RN N L A R Rl e LR A N LA AR LAY A RN RN RALAY LR RALAN R
000 020 040 060 080 1.00 120 140 180 200 220 240 260 280  3.00
NB_7140_15 1: Scan ES+
~ 141 Tic
] 4.11e8
<
] 0.26
4-'"'I'"‘I""Im"T""l""I""I""I""l""l""l"“l""l""l""l""l""l""I""I""l""!""l""I""T""l""l""l""l""l"Time
000 020 040 060 080 1.00 120 140 1.60 1.80 2.00 220 240 260  2.80
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NB_7140_15 37 (1.242)
217.2

1: Scan ES+

100+ 1.34e8
1 218.2
=
144.1
1 219.2
O T T P T T T T T T T e e e e e e M2
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
3-(Thiophen-2-yl)morpholine, Free base (4ao)
MoS(m)
Mo1(m)MO2(A) N
T
Eﬁf 3% = 107(m)
2 1ps(dd) MOS(m) HOS(m)
EE wos
L e
] 1
s 8 o - R o
2 &8 o Sooo g
1U‘U 9" ! 9‘0 ! SIE ! 8‘0 ! 7" ! 7‘0 ! 6'5 ! 5‘0 ! I( ! 5‘0 ! ! 4‘0 ! 3'5 ! 3‘0 ! 2'5 ! 2‘0 ! |I5 ! 1‘0 ! Cheﬁl\\calshy\ﬁ (ppm‘r



M04(s)
M02(s) M0S(s)
MO3(s) M0E(s)
' o MO7(s)
Hols) g e o o 8 7 W oss)
o 88g s 2 g -
g °od [ : e
E “ | l | :
LJARALARA A SARAE L0 AARAE Rabd MALALRAAA MALRL KA BARAE A MRS MAAS AR MAAS LA AALAI AL LAY LA LA LA AR AN kA ALY NS ARSI NS RS AL A MRS A AR AR A AN A A AL LAY AR AA! AR ALY LALLM LA LA A
224 216 208 200 192 18 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 6 48 40 32 24 16 8 0 Chemical Shift (ppm)
Mo1(s)
2
©
&
'
8
@
i
T FAMARLARAS AR LA LA AR AR MRS A LA AL AL AR AL A B A A s W A LRSS AL A AR A NS A VAL A AR LA AR A WA MM WAL LARAL LB RS LRSS A A
16 3 46 24 32 40 48 6 84 72 80 88 104 112 120 128 13 144 152 160 168 176 -184 192 200 Chemical Shift (ppm)
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NB_7140_27

(1) ELSD Signal

_ 0.'22 Range: 52
40.0007 |
] |'l
> 1 ’
=D 20.000] . 128 1,36 149 172 19502 :
% ; ll‘ 0.991.09 WWZQ 248 280 5 53
q |
o.oomM/\JV\WV\/\A/
""I"”T""I""I'"'I""Il'\'l\','\T/'\"/'l""l""I""I""T”"I""I""I""I""T”"I""I""I"”I""T””I""I""I""I""I””T""I""I"
000 020 040 060 08 100 120 140 160 180 200 220 240 260 280 3.00
NB_7140_27 3: Diode Array
O,§8 Range: 1.202e+2
1.0e+23 "\
E l
2 E [
< 50e+1] |]
E |
E |
0.0+
000 020 040 060 08 100 120 140 160 180 200 220 240 260 280 3.00
NB_7140_27 2: Scan ES-
B 024 TIC
] '1 4.01e7
1 |
|
] \
|
B [
1 [
1 [
1 -
B S s A L e R L Al L R A AR R B e R A A A A L A A A R ARSI R R
000 020 040 060 08 100 120 140 160 180 200 220 240 260 280 3.00
NB_7140_27 1: Scan ES+
_ 1.00 TIC
] 3.77¢8
1 | 104 138148162 o
] / vx/\r”vf\)\«b
<] 087 U 209 254
] 026 073 <L/\_;‘/\
5-""I'"'\'"'I""I'iTI”"I""l""I""I""I""I"'‘\""I""I"''I""I""\“''I""I""I""I""\““|""|""|""I""I"“\""I'T'I.”Time
0.00 020 040 060 080 100 120 140 160 180 200 220 240 260 2380

NB_7140_27 30 (1.004)
170.1

1: Scan ES+
1.20e8

1004
1711
| 1721
=~
AR A R E A L L L L Al LS R ) L A M LA LA L A LA LA LN LA AL KA AR LA AAAR LA AL RARAN LA AR AR R R I 14
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

1000
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3-(1-Methyl-1H-pyrazol-5-yl)morpholine, Free base (4ap)

0.95

0.55

0.50

107(m)
101(d) 102
o 2 Hos(m)
o2 o
3 = 1M04(m
~ - 10S(m)
o iy
03(dd) 35 2
s =
o=
RS 3
L3 2
1
. . . S .
g g 8 s 88 @
= S = SRS b
o o = = ]
T ARRsaRssSY) T T ARRasnanas: R e LA AR A
95 9.0 85 8.0 75 7.0 65 6.0 5 50 45 40 35 3.0 25 20 15 1.0 Chemical Shift (ppm)
M04(s)
1o1(s) WM0S(s)
- Mo3(s) - uosts)
2 . g 8 lios@o7(s) MONE
guo2(s) ] 2 3 il R
~ 8 2 o &
= 2 g5 5
b 2 =
I
JARBLARSAL MR s s A A LA e i e L s e A M prerrpr
224 216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 Chemical Shift (ppm)



Mo1(s)

®

~
v

T
T80 e 24 a2 a0 48 5 | B4 | 72 80 | 8 | 96 | 108 412 | 120 | 128 | 1% | 148 = A&2 | 480 | 168 | 476 | 164 192 | 200 ' Chemical Shift (opm)
ACQ-QDA#KAB0669 05-Apr-201912:16:42
NB_7140_32 (3) ELSD Signal
0.19 Range: 1919
1500.00
@ 1000.00
-
500.00
000 T T T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_32 3: Diode Array
0.20;236.1 Range: 1.086e+2
1.0e+2
2 50e+H
0-O—I ST TN TN T T, T T T T Ty Tl
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_32 2: Scan ES-
1.15;1451 TIC
1004 '
1 021 1.19;145.1 1.60e6)
1 N 1.13;1451
g 3282 0.43 . ' 1.20;145.1
] 249_20.49,249.2
= oy, 0:58:249.2 1.24;1452
0.19;181.1
] 7
it o AR Iy AN N Mot A A A AN e M ot
T T T T T T T T T T
-0.00 0.25 0.50 1.25 150 175 2.00 225 2.50 275 3.00
NB_7140_32 1: Scan ES+
0.21;168.4 TIC
1007 4.63e7
" =
f T T T T T T T T T Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00




NB_7140_32 73 (0.224) 1: Scan ES+
1004 168.4 1.83e7

=

1304
i 169.4
3194
O T T T T T T T T T T T T T T T T T T e T T e MYZ
150 200 250 300 350 400 450 500 550 600 650 700 750 800

3-(Furan-2-yl)morpholine, Free base (4an)

0.40 4 101(m)
o 103(dd)

z £

N

035 3 102(d) M09(br d)

=
3
@

L
6,65
652
652

MOS(m) MOS(m)

1

651
3
2
s
e

M07(m)

o9
092
SJrosd
C1o1

T T T T T
35 30 25 20 15 1.0 Chemical Shift (ppm)



108(s) MOS(s) M01(s)
Mo7(s) 108(s) 102(s)
@ qe é o3l 104(s)
g gy 2z 2 °
a~ paihay 5@ 2 =
el k Pl & 3
| l I i |
AL AR AL R e At A AL A ALY AL A MR AeAs At R A A AR AL MAAS A LA AL s st AL A A A AL R A A RS AR A SR A A st A At AAAR B AL B e AL AN
224 216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 9% 88 8 72 64 6 48 40 2 24 16 8 0 Chemical Shift (ppm)
Mo1(s)
®
o
£
°
8
7
JABAALAAA Seas A i A e et Al bl s sl A A A s AR R s Al R AR s AL WAL M A LALAL A A AL Al AL AR LA d LALLM AR A LA A A S VA AL AR AL A A A
16 8 0 8 -6 24 32 40 48 56 64 72 80 88 -9 104 112 120 128 136 144 152 160 -168 -176 184 192 200 Chemical Shift (ppm)
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NB_7140_33

(1) ELSD Signal
; 022 Range: 28
3 |
20.0004 ”'
= 3 I'
4 E [
10.0007 A
3 \
o OOG: T T LI_—/\I T 1 T T T T T T T T T T T T T 1 T T T T T T T 1 T T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_33 3: Diode Array
] 0h86 Range: 5.562e+1
3 |
4.0e+13 0~n23 |J 1
) 3 l |
< E ’
2.0e+13 ll l
E [
E |\ ! l
O L R B B B R B R B N L A L M L s L R E s A L A L A L A LA A RN
-0.00 0.2 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_33 2: Scan ES-
~ 024 TIC
] /\l 3.31e7
i %
] [
] [
5
1 | 221
] | / N
i | \ o
2 TYTTTTT T T T o T T T T T IRRRRS] T T T T T T T T T T T T TrorprrrrrT
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_33 1: Scan ES+
_ 087 254 TIC
J 026 - 216 i 3.10e8
1 ',\ [\ 1.00 \1/-{ 1. ,3{/\ 1.86 o
4 ’\/ /\
] = /\ T~ _
| / o
71

T T T T T T T T T T o e e e e e e Time
-0.00 0.20 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 260 2.80 3.00

NB_7140_33 26 (0.868) 1: Scan ES+
1004 154.1 1.22¢8
155.1
0\9_
156.1
c T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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tert-Butyl 6-(morpholin-3-yl)-indole-1-carboxylate, TFA salt (4as)

055

050

045

M01(s)

S 822

MOS(m)  MO2(m)

Mosm) &3
Amas

-~

C

1M03(¢)
85
e

107(dd) MOS(td)
— i M11(m)

W12(m)

093
Jrogs—

M06(s)
@

16

B

3 & 5 g
2 g o] il
T T T T T T T T T T T T T T T T T T T T T
95 85 80 75 7.0 65 6.0 5 50 45 20 15 1.0 Chemical Shift (ppm)
M0S(s) Mo2(s)
W1(s) 5
- o
WIAESMI2E) o) M07(s)
o) M08(s) e Mos(s) Mo4(s) M03(S) 1(s)
M15(s) M13(s) - gz o 2 M06(s) - T "
- S e =A% 8 3 - 3 5 & 2
e ny @ o 9d I = e = g 8 I
5 58 8 T g h
SRR S A
T T T T T T T DA Meatitass iadeasias sescts T IBALAASxlans sy \absshas Abnssiangs wadsdsts naatns TrerrrrT e TrepErTrET
216 208 200 12 184 176 168 160 12 144 136 128 120 112 104 9% 88 80 72 64 6 43 40 32 24 16 8 Chemical Shift (ppm)
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NB_7140_56 (3) ELSD Signal
1.:13 Range: 1629
|
5 |
= 1000.00 ’
-
OOOG' T T T T T T / T T T T T T 1
-0.00 0.25 0.50 0.75 1.00 125 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_56 3: Diode Array
143 214
] 2359 .
20 1 Range: 2.778)
] 3
< E \
O- E T T T T T T }Ll T T T T T 1
-0.00 0.25 0.50 0.75 1.00 125 1.50 175 2.00 225 2.50 275 3.00
NB_7140_56 3: Diode Array
143 254
] 2359 -
20] _”l Range: 2.766
] 3
< E
0.03 —
. LA L I L LA L R S R L L S LN L S L L I R L RN L R EL R AL I R A |
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_56 3: Diode Array
143 Range: 2.023e+2
2.0e+2 23567
2 10e+ “
0.0 JU
Y
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_56 2: Scan ES-
1.45 TIC
1004 117.271 261e6
i om 113 | 116';93 185 205 219 234 257 267
= . ) ) ] ! ) ) .
71 m32 14017 W2 4502 1500 150.3 1468  1451.0 3321
] AN S At AN At g A A i Mty
T T T T T T T T T T T T 1
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_56 1: Scan ES+
143 TIC
10&5 003 101 038 163 192 214 225 540 2598
J- - - 105.3 . )
1182 0.99 3052 3082 3813 1053 1052
5 T T T T T T T T T T T 1 Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_56 340 (1.471) 1: Scan ES+
100- 30358 1.83e8
°\°_
O T T T T T T T T T T T T T T T T T m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
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3-(Benzold][1,3]dioxol-5-yl)morpholine, TFA salt (4am)

030 108(s)

601

020 MOS(m)
MO7(m)

1M02(m)
— 104
M01(dd) MO3(m) ’_E+)

00692

C1.06—

Jr202

sqr20

&
&
g
&
<
&
b4

T T T T
25 20 15 1.0 Chemical Shift (ppm)

0.15 Mo1(s) M03(s) MOS(s) wores)

102(s) 104(s)

MOS(s)  MOS(s) 103(s)
29 . o
"

12314
110,01
10901
10333
6453

8
I
2

@
15066
15013
12755

p——7000
— 6001

L

—
-
L

LA AAAA SAAALAAAS Ak a0 T T T T
224 216 208 200 192 184 176 168 160 152 144 136 128 120 12 104 % 88 80 72 64 6 48 40 32 24 16 8 0 Chemical Shift (ppm)
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110 101(br )
105 é
1.00 '
095
0.90
085
0.80
075
070
065
0.60
0.55
0.50
045
0.40
035
0.30
02s
0.20
0.15
0.10
0.05
5
' 1‘5 ' é ' ﬂl ' —!5 ' —1'5 ! —2'4 ! —3‘2 ! —4‘0 ! —4‘8 ' —E:S ' «5'4 ' —7‘2 ' 13‘0 ! 1%‘8 ! —9‘6 I—1IM '—1;2 I4'211 ' 453 ‘—1"‘16 ‘—1‘“ I—1‘52 ! —1‘60 ! —Wéﬁ ‘—1'76 ‘—1!&9 ! —152 ! —ZII)D ! ‘Chen‘ucsl‘smﬂ;vnm)‘
NB_7186_19 (1) ELSD Signal
100 285 Range: 31
.68
20.00 218 220
143 208
2 114 140.9° 150 180 1.82 4gg 208
— 10.00
0.00f
L e e e o e e e LI B e e e e e e e e e e e e e e e e e e N L s e o e e e e e e e e e
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7186_19 3: Diode Array
1.02 Range: 8.242e+1
7.5e+1 2101
5.0e+1
2
<
2.5e+1
- A—— T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7186_19 2: Scan ES-
0.20 TIC
145.0 1.18e8
-
] 222 520 244
] 136.1 1382 1359
D T T T T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7186_19 1: Scan ES+
_ TIC
] 1.13e8
=
1 — +—1— Time
-0.00 0.25 0.50 3.00

S172



NB_7186_10 148 (1.089) 1: Scan ES+
100- 2083 6.50e7
492 boos
o T T T T T T T T T T TrTTT T T T T T T
200 300 400 500 600 00 800 200 1000 1100
3-(Isoquinolin-5-yl)morpholine, TFA Salt (4aj)
108(d)
Ho7(d) Mos(t) M02(m)
wos(m) o 8 3 =
T Les < 1os(ta)
R Ho3(m) 1S(m)
] 101(9) 125 E‘
M10(br s) i
T
L (G
I oo o o Sl S0
! ! 9‘5- ' 9‘0 ' 8'5 ! S‘U ! 7“ ' 7'0 ! 6'5 ! 5‘0 ' 5‘5 ! =Iﬂ 4'5 ' 4‘0 ' 3‘5 3'0 2‘5 Z‘U 1 ‘5 1 Iﬂ Ch‘em\ca\ S‘mﬁ [pD:ﬂ}
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l-|01EbrS)
7
! |‘5 ! 8‘ ! UI ! ~!B ! 1'6 ! ~ZI4 ! A3‘2 ! A4‘D ! 4’3 ! AEVG ' 46‘4 ! 3/‘2 ! Aﬁ‘ﬂ ' AS“? ' A9‘6 ' 4‘04 ' 41‘2 ' 4‘20 ! 4‘28 ! 456 ! 4!34 ' A1I52 ! 4'60 ! 4'65 ! 4‘76 ! 4&‘34 ! 4‘92 AZVDU ! ‘Cherr‘\xcs\‘smnéppm‘,
NB_7140_70 (3) ELSD Signal
1.03 Range: 9
3 0.92
= E
@ 5000 256258260 276
0.000-+—— - f = T et T T T T T T T T 1
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_70 3: Diode Array
0.92 214
1 2179—]1| Range: 1.947
=) E |
< 1.0 IL
OAG T T T T T ‘J T T T T T T T T 1
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_70 3: Diode Array
0.92 254
1.0e-14 217A9_ll Range: 1.242e-1
5 I
< 4 IL
040 T T T T J T T T T T T T T 1
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_70 3: Diode Array
0.92 Range: 4.84e+1
E 217A9"lI
= E |
< 2.5e+1 J]L
040 T T T T T T T T T T T T 1
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_70 2: Scan ES-
0.15 TIC
- 0.16
100 113'2F| 132 5.68e6
o\o— MWMWWW
O O WO U U SO IS
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_70 1: Scan ES+
003 0.92 247 TIC
199 1200 2154 a5 225 0T 1.50e8
085 103 112 2.02 105.2 - )
n ] 160 \2172 1053 1.32 1052
- 5
LS L e B L S e s e e e N 1 Y
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
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NB_7140_70 222 (0.959) 1: Scan ES+
100+ 215.38 1.24e8

°{o

o T T T T T T T T T T T T T T T T T T T T T m/z
100 200 300 400 500 600 700 800 900 1000 1100

1200 1300 ' 1400

3-(1-Benzyl-imidazol-5-yl)morpholine, TFA Salt (4aq)

M10(m)

0.65 5

060 -

3 104(m)
055 3 MO3(m)

E MO1(S(AA'BB') 8

050 4 M02(s) 11(m) o
- - =

3

@

—890

MOS(m)

7.98

0.45 4

568
-552

[o9s
C194

1o

[2m
108
'I[zos

ajrogs
nJ[297

95 9.0 85

o
~

7.0 65 6.0 55 5.0 45

»
=S
w

o
w
=S
~

o
~
n

T T T T T
1.0 Chemical Shift (ppm),



M1 ﬂEbr s)
M Dz(s)
MD.Q(S)
MO?(S)
I.YI).S(s)

2
2

=3
£ MOS(brs)

129.42

M11(br s)

——138.79
f——13456

12846
12394

M03(s)
104(s)

— 847

p—— BB 56

Mo1(s)

M1 Fr s)

4422

Mo1(s)
g

~
"

T
Chemical Shift (ppm)

—3.00

T
-88 %6

S176

T
-104

T
112

T
-120

T
-128

T
-136

T
144

T
-152

T
-160

T
-168

T
-176

T
-184

T
-192

T
-200

LAMAALARHAAMRL AL
Chemical Shift (ppm)



NB_7140_87 (1) ELSD Signal

1,?4 Range: 241
>
| )
-
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
NB_7140_87 3: Diode Array
1.04 Range: 7.315e+1
3 226:1—"\
6.0e+14 tl
3 |
5 4.0e+1] |
< E ‘ |
2.0e+1] | \
0.0 T T T T T T AN L AR N IR AL IUULL AN UL AN IUULLE AR IUULLE RARAN IR T LA AL A A T
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_87 2: Scan ES-
_ 023 Tic
] 113.07\l 1.86e7
] [
[
| |
ES [ 217 237
1 | '| 1.05 3315 1420
1 [ 2422 /‘”\-\/\\
1 RN o e —
I A A B M R R R LA A LA A o s A L LA A LA LA LA AR RO AN RARRE RS AR R R
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_87 1: Scan ES+
- 1.03 TIC
] 2442 i 1.30 6.01e8
] | 3223 450 253
1 0.06/ 2443 208 222 2442
o] 244 5 2442 2442
7] Ve TN J\
3] T T RASARNREE Sl AxuaRaR ) T T T T T T T T T T T T T T T T T T T T Time
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_87 31 (1.038) 1: Scan ES+
100~ 244.2 1.51e8
2453
°\°¥
246.3
152.1
159.1
134.1
2323
c T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1 m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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3-(Naphthalen-2-yl)morpholine, Free base (4ai)

MO2(t)

Mol © M03(m)

MOS(dd)

826

544
~5.44
541

1M08(m)

1Mog(m)

g a P ® 2 =z Q=
g8 g g 1 3 3 8 35
O o O o] Ty
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 9.0 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 Chemical Shift (ppm)
109(s)
M08(s)
Mo7(s)
106(s)
101(s)MOS(s:
1(s)MOS(s) 110(s) M11(s)M12(s)
<z o LR wias) e
Eh Bregqg e @ : .
5558 8hsea - g 2
gece “9aag e 2 Q @
i TT e @ 9
85 S\ A3 | 8 s
UL .
ARARARAA ML S A A s A A A R ) AL S A AL AR ML RS MRS A S i Aokt Al s Ao RS LBt A A AR LA ML A Al s A A R s et A A MM AaASA M AR R T
224 216 208 200 192  18¢ 176 168 160 152 144 136 128 120 112 104 88 80 72 64 6 48 40 32 24 16 8 Chemical Shift (ppm)
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1.10 Mo1(s)
1.08 g
1.00 !
0.95
0.90
085
0.80
075
070
065
0.60
0.5ss
0.50
045
0.40
035
0.30
02s
020
0.1
0.10
0.05
0
g
T S R S N S A 0 T s e 72 8o 85 95 | 108 BTSSR M BRSNS I W %2 200 'cnerr'ucallsmﬁfppm;
NB_7140_98 (1) ELSD Signal
1.36 Range: 303
200.000
D E
) E
i} B
100.0005
O'(JOO_-I""I‘ L T T 1T 1T 1T L L T LA
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
NB_7140_98 3: Diode Array
1.36 Range: 2.647e+2
3 257.1
2.0e+24
2 E
1.0e+2
0-:|""|""|' UL |L|Aj|| T 1T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7140_98 2: Scan ES-
0.21 0.32 TIC
1007 14517 2530 240 3.85e5
1 1621
1 219 232
1 0.03 0.49
o 134 43 3326 2423314
] 1551 167.1 072 088 112 2414 g59p 154 s 1723
_N%me/ o Ml \;PL/ i U”V\h““ 259361EAANK[p
J l‘, | \\/\M
- WM\WW
T~ T T T LW A
-0.00 0.25 0.75 1.00 1 25 1 50 1 75 3 00
NB_7140_98 1: Scan ES+
_ 134_ 136 TIC
2143(" 2143 183 1.51e8
] ; 1.47 2143
] 117 114%6 Ny 210
R . - 2143 2143 223
5] 153.1
1— AN Time
U T T T 7 T T T 1T T T o T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
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NB_7140_98 184 (1.346) 1: Scan ES+
1004 2143 7.70e7
=
J 215.3
155.2
S 6 B B B L B A L B B LML s s el 114
200 300 400 500 600 700 800 900 1000 1100

tert-Butyl 4-(morpholin-3-yl)indoline-1-carboxylate, Free base (4al)

M03(s)

060 8

IS _sso9(m) e

moz(m) M12(m)

W13(m)
Jk ~ .

T T T T
5 1.0 Chemical Shift (ppm)

W1o(
106(m) T

[103
[103
I‘:ZUU
wi[110
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110 3

1.0

Mo1(s)

» 107(br d) MO8(br s)

o
) 2
108(td) =

v.\D:(S) MOS(s)
0.10 3 M02(br s) woprs) g -

!
137.44
13116
129,01
12121
11511
8197
72.80
58.08
a5
4739

=)
8
@
2

L
154.28
14429
144.09

5
2673

8
N
5
¥
©
8
2]
3
3
g
g
3
S
B
I}
]
2
5
]
2
F
s
&
3
"
8
N
>

MO6(br s)

0.005 3 M03(br s)

1511

137.44 1

El M02(br )

26.73

8197

T T T T T T T T T T AL
155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 7 70 65 60 55 50 45 40 35 Chemical Shift (ppm)
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NB_7186_18

(1) ELSD Signal

200.000+ 1-f0 Range: 216
3 \.
S ] f
m;  100.000 I
- 3 ‘ I
P S
OOO(FI T T L IR S L T T T T | L R T T T |
-0.00 0.25 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7186_18 3: Diode Array
1,49_' Range: 2.241e+2
2.0e+2 256.1 f
3 w
=) 9 ‘
T 1.0e+2] I
] |
O e e e e e AL
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7186_18 2: Scan ES-
_ 1.48 TIC
] 154-9] 5.94e6
1 |
* 04 2ies “ 174 0513 323?%1 210
{ 010 024 331 4 3314 2.50 0 284 295
{ 1547 1550 /5&’ 303;83 95388152% 1031 | = W N Wsmw
T e prerhiy /\www
104 .
-0.00 0.25 0.50 0.75 1.00 1.25 3.00
NB_7186_18 1: Scan ES+
~ 148 TIC
2491
] 'm 6.07e8
] | \
| |
S 142 | \
1 176.1 |
] ’ \\\’\,\/\V___‘,_/\/‘\
|""|""'"'|"*'|""|""|""|""!""~|""|""|""|Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 0
NB_7186_18 205 (1. 500) 1: Scan ES+
100+ 1.00e8
205.1
| 3053
1 2502
206 2
=~
162.1 306.3
0 T T T T T T T T T T T T m/z
200 300 400 500 600 700 800 900 1000 1100
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3-(6-Phenyl-2,3-dihydroimidazo[2,1-b[thiazol-5-yl)morpholine, Free base (4aw)

M05(m)
Mo7(m) =
[ 108(m)
109(m) =
]
MOB(t) ?
©
Za
~a
-
. M10(m)
-] —_
MO2(dt) 2
MOT(E)  y103(da)
2 %, ane
27 TH98353
< <
9
g 3|2

e ® = ais o
oSS Dol N
! ! 9‘5 ! 9ID ! 85 ! BID ! 7'0 ! 6' i 6‘0 ! "5 ! '0 ' 4'5 ! 4ID ! 3‘ ! 3'0 ! 2'5 i 2'0 ’ \'5 ! 1'0 ' Cher;uca\sh:ﬂlbvm;
NB_7186_92 (1) ELSD Signal
1.'\24 Range: 1969
i
1500.00 “
=5 1000.00 [
500.00 A
0.000 —————7— T T T T |"'J'|¥ T T T T T I B T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_92 3: Diode Array
123 Range: 2.612e+2
E 256.1_,'\\
2.0e+2 ill
2 I
1.0e+23 Il
E I
3 |
0.0 T T T T T 'I'Jlm"l' T T T T T T T T U A |
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_92 2: Scan ES-
_ 020 Tic
144,9?' 8.05e6
1 ’| 1.23
1 || 286.2
<] \ /‘
] R \
| l\ ;’ \
S:N\«) \\:M/\MWWVNMW’J WNWWM
LA A R N T T L N L L S R AL L R AL EL L AL IR L
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_92 1: Scan ES+
~ 1.24 TIc
289.9 | 5.05e8
] | 128
] 12311
R \
& 1.34,288.2 4 g3
1 366.4
1 T T T T T LR I B N T e e ime
-0.00 0.25 0.50 0.75 1.50 1.75 2.00 225 2.50 275 3.00
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NB_7186_92 169 (1.236)
100+

%

215.0

203.0

288.1
290.1

291.2

2922

1: Scan ES+
9.97e7,

m/z

N SN N E——

200

L e e L e B s o e L e e

1000

300

400

500

600

700

800 900

1100

3-(3-Phenylisoxazol-5-yl)morpholine, Free base (4ax)

MO

786 1S
E)

786

788787

MO(m)
)

~

o
&
~

750

M08(s)

743

M5

494

rd)

C095

M03(m)
M02(m)

S184

T T T
Chemical Shift (ppm)



1.10
1.05
1.00
095
0.90
0.85
0.80
0.75
070
065
0.60
0.5
0.50
0.4s
0.40
035
0.30 MO(s)
104(s)
0.2s MO?(S)
0.20 I-IUE(S)
0.1 Wo1(s) 2 g Hee)
M’;l?(s) NE MOE(S) Hoge) Hog M11(s)
0.10 <o ; g gé 2 2
0.05 gg R T 1 i b
o i ”1 ‘ [ LN
h 22‘4 ! 21'6 ' 20‘8 20'0 ! 19'2 ! 13‘6 ' 17‘6 ! 16‘5 ! 1(;0 ' 15‘2 ! 16'4 ! 1(;6 ! 12‘3 ' 11;0 ' 11‘2 ' \0‘4 ! 9% ! 5;3 ! Sb ! 7‘2 ' 6‘4 ! E‘é ' 4% ! 4'0 ! 3'2 ! 216 ' 1'6 ! é ' ﬂ' ' éhem:cms‘mﬁ(énm}
NB_7236_25 (1) ELSD Signal
123 Range: 1173
1000.00 [\
ID ’
% 500.00 (
o_ooc,.,..,...,,....]....[....J,....,....,....,....,....,,...,..,.l
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
NB_7236_25 3: Diode Array
1.22 Range: 1.745e+2
250.1
1.5e+2
=) 1.0e+2
<
5.0e+1
0.0 —————1— 1T T 'l"‘/'\J'|' T T 1 N 1 T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_25 2: Scan ES-
_ oz TIC
1 1449 4.79e6
1 188 204 213 2920
<] 3314 3314 33143313 251
] 147 164 1 262
| ! 2553 2834 1130.8
3:W WIWWWW s
N A A L R L L A L AL RN T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_25 1: Scan ES+
- 1.21 TIC
] 231.1 3.28e8
<]
1 —=r=r=r=7— Time
-0.00 2.75
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NB_7236_25 167 (1.221)

1: Scan ES+

1004 2311 9.48e7
188.0
D\Q_
232.1
146.0
C"I"'I"'I""I‘"'I""I""I""I""I""I""I""I""I""I""I""I""I""I""I""I""I""rnlz
200 300 400 500 600 700 800 900 1000 1100
3-(Pyrazolo[1,5-alpyridin-7-yl)morpholine, Free base (4ay)
M{)ﬂﬂ) 105(d) !%) l.|1££m)
:ué(d) 1 UKD g g WICON I i s

- g Ol oo

e = s . it = s

S186




NB_7186_93

(1) ELSD Signal

1.09 Range: 3
2.0004 (kl
1
> 1.0004 |
%] |
i}
0.00f
-| N A A I L R 1 T 1 T 1 T AL A L
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_93 3: Diode Array
1.08 Range: 1.067e+2
1.0e+2 218.17]
2 50e+1] |\
] I
] I
00— 'j 'k' LU L L S R L L AL L L I R L
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
NB_7186_93 2: Scan ES-
7 0.18 2.61 TIC
| 133 236, 9—;’1 2,66 2.28e6
1 /l 25?“ 146 157 108 207 'L %55'0 287
1014 (| 022 gas 124 || 2834 1549I68 1923315 3313 1548
R 1550 1549 1548 053 077 091 1131550/ ’N 3I33315 f 3316 '\
i ‘ 1550 154.8 154.8 ”\,JV \ . WMW \J “\/\ 331 3 M \MW\ 1548
{r/\m ‘) A v\/\}M MM{\/\'/\W/\“'\M ’“ ' N\J\"WM\” ‘ ’
-0.00 0.25 050 075 1. 1.50 . 5 225 2.50 2.75 300
NB_7186_93 1: Scan ES+
~ 1.06 TIC
] 204.1 [ 3.97e8
o] [
g /
1 T T T T T T T [T T e Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 0
NB_7186_93 150 (1 096) 1: Scan ES+
100 1.09e8
161.0
°\°_
0 T T T T T T T T T T T T T T T m/z
200 300 400 500 600 700 800 900 1100
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7-(4-Methoxyphenyl)-5-oxa-8-azaspiro[3.5[nonane, TFA Salt (4ba)

o2(m)
W12(s)

&
=

W@
o
2
~8
110(d) ~
103(4)
PR ()
a7 @
@ e 108(br s)
8 o
MO 1g7(m) MOS(m)
230"
seSagg, HeEm
Soia
&t
Il
o o e S e & - 2 mo o8 oo
2 g 2 2g 5 = g g2 8@
2 o 2 aa 2 p 2 T 2 ¢
o] P Ry ] [ o
T Aaanansesy T Anaas T Aaany T AR n s AR e e ey
10.0 95 9.0 a5 30 75 7.0 65 60 55 50 45 40 3s 30 25 20 15 10 Chemical Shift (ppm)
102(s)
1Mo1(s) n Mo7(s) M10(s)
B & " M)
M04(s) g M03(s) a Mos(s)  M0S(s) MOS(s) Hos(s) o
- ? - & o
2 T g 2 5 o8 28 s
o g g g g® 88 h
1 | | Ll N i
ARMAMA Ao s bt s LAt L b S L s L s st s g UMMM Mt i s aan sy ata sy i o\ e tadts sy mate ! M o L s s e
224 216 208 200 192 18 176 168 160 152 144 13 128 120 112 104 8 80 12 64 S5 48 40 32 24 16 s Chemical Shift (ppm)



Wo1(s)
o
2
£

T T T T T DARRLAAASS AL AR AR AR
8 -16 -24 -32 -40 -48 -56 64 -72 -80 -88 -96 -104 -112 -120 -128 -136 -144 -152 -160 -168 -176 -184 -192 -200 Chemical Shift (ppm)

(1) ELSD Signal
1.38 Range: 154

ﬂ

R L o B L o o B e L e B e B S e R na s s ey ]

-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00

NB_7140_26 3: Diode Array
1.38 Range: 1.073e+2
1.0e+2 fl
2 5.0e+1] t
E 024 ‘
0.0
-0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 240 2.60 2.80 3.00
NB_7140_26 2: Scan ES-
_ 0.20 TIC
J 2.56e7
g_ 2.14
2- T UARBL Tl LRRRAR T T UMARRAL SRR RASARRASAZRARASASAER SRS ARRS VAR RARRE R R L
-0.00 020 040 0.60 0.80 1.00 1.2 1.40 1.60 180 200 220 240 260 280 3.00
NB_7140_26 1: Scan ES+
_ TIC
] 3.63e8
] 254
<] 0.26 213 233
5-'"'I'”JI'/\?"I"”I":I""I""l""I""I""I""I""I""I""I""l""I""I""I""I""I""I""I""l""I""I""I""I""I""I"'I' Time
-0.00 020 040 0.60 0.80 1.00 1.20 1.40 1.60 1.80  2.00 220 240 2560 280  3.00
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NB_7140_26 41 (1.379) 1: Scan ES+
1004 2342 1.27e8
] 2353

B 266.3

O T T T T T T T T T T T T T T T T T T [ T T T O e e e e Y2
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

(S)-3-(4-Methoxyphenyl)-5-methylmorpholine, TFA Salt (4ca)

1.10
1.05
1.00
0.95
0.90
0.85
0.80
075
0.70
0565
0.60
055
050
0.45 MO7(m)
0.40 MOS(s)
o
8
0.35 «
0.30
0.25
1408(d)
0.20 -
a5
015 Mo4(d)  MO3(d) 1T
o S
=9 3
0.10 S ~2
0.05 ’l
, N u J
2 o @
o u u
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 9.0 85 8.0 75 7.0 65 60 55 5.0 3.0 25 20 15 1.0 Chemical Shift (ppm)
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MO,?(S)

MOS(s) M
1o7(s) Hos(s) B e
Wo(s) " - MOB(s)  Mo4(s) MO2(s) M01(s)
o & @ . n n n
2 g @ e 52 = 8g |
@ T8 T 28 g %; :‘
=T T

! J | l L 1 L1 1
A —— N R N RS RN R RS NRERR
160 152 144 128 112 104 96 88 80 72 64 56 43 40 32 24 16 8 0 Chemical Shift (ppm)

MO1(s)

3

2

5

L

o

8

=

|
rveprey B = B
-40 -48 -56 -72 -80 -8 -9 -104 -112 -120 -128 -136 -144 -152 -160 -168 -176 -184 -192 -200 Chemical Shift (ppm)
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NB_7140_74

7.5e+1
o)
[ ) 5.0e+1

2.5e+1

3: Diode Array
1.20 Range: 9.476e+1

I
0'I \JIILI T T T T T T T IMlkl T T T T T T T T T T T T T T T T T
000 020 040 060 08 100 120 140 160 180 200 220 240 260 280 3.00
NB_7140_74 (1) ELSD Signal
1.21 Range: 61
40.000] 'ﬁ
f
S 20.0004 | )
i 3 i 164 184183206 230 251 2792689
o‘ooo-ih,\,\/\fv\/—\/\,v\/wm/wﬂ\/
000 020 040 060 08 100 120 140 160 180 200 220 240 260 280 3.00
NB_7140_74 2: Scan ES-
217 TIC
- 0.19
1 e 3315 1.43¢7
] N
- [
I
4 ’l‘
X |\ ~—_
1 | o033
] | |4a1a
1N o
LA B SR Al M L RN R AR L R s R W L AR A A KA AARAE MRS RARRE LA AR RARAY RARR) RALNS RARARRRAAL RS
000 020 040 060 80 100 120 140 160 180 200 220 240 260 280 3.00
NB_7140_74 1: Scan ES+
_ 157 TIC
] 250.3 208 8.04e8
] 120, oo 195 5016 256
] 2082 oo 501.6 239 3254
1 - 483.6
0.89
=~ f
1 021 152.1
1 165.1
2 T R e T T T T T T [ O [ e e e Time
000 020 040 060 08 100 120 140 160 1.80 200 220 240 260 280
NB_7140_74 36 (1.208) 1: Scan ES+
100 20822 1.21e8
1352
209.2
=~
2212
1 136.2
2222
O A e T [ T o e e e e M/Z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
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(2S)-2-Methyl-5-(6-phenyl-2,3-dihydroimidazo[2,1-b[thiazol-5-yl)morpholine, Free base (4dw)

M09(m)

3

MO6(d)

=
g8

W10(m)
105(m)
o
8
B
o) M01(m)
104(m) .
o3ty e MOB(fid) MO7(dd)
~3|TES W11(m)
= 9 o
3
Re = @
S 3
= 0 e - oy g o [ =
z 38 = 28 8 g 5= b4
2 = e 2 E 2 3 &
il o ey e LA [ [
T T T T T T T T T T T T T T T T T T T Anany) T T T T T T T T T
95 90 85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 Chemical Shift (ppm)
W14(brs)
Mo1(s)
Mo4(s) 08(q
102(s) 1406(s) 109
&< y WS
MOS(S) 13(pr s) g  Mo3s oz(s) L 2 2(s) ©
. ! 8 : - =
5 o 2773 3 8 g =B [ 2
g ] l & 8 T 5 e g °
i i . |1 1l i
LDAMARAnda Bkt s Bt hadas ol A oL Aats Al A oL L A DA A e At e A DA A e A st AR AR i A AL A et s A el S At AR A A At Mt s st AU A
224 216 208 200 192 18 176 168 160 152 144 13 128 120 112 104 9 88 80 72 64 % 4 40 2 2 16 8 0 Chemical Shift (ppm)
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NB_7236_17

(1) ELSD Signal

1,§4 Range: 111
100.000 f
f
4 ‘l
7 |
WA 50.0007 [
I
3 '
O e L o L e e e A et e e LA S
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
NB_7236_17 3: Diode Array
1.33 Range: 2.502e+2
259,1_,’1
2.0e+2] ||‘
=} E ' I
< q.0e+2] [
E q
0-l""l"“l""l""I""l/'l'L'I""l“"l"“l""l' T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
NB_7236_17 2: Scan ES-
_ 1.35 TIC
255 3‘& 1.99e7
131 |
’ | 147
< M/ 2833
B MioA 204 212
1,23;2655\/ '\/“ 313,?24 3314 3313
I\
3 TM/WWMW T T T N\v T -\'\_VTWW/I\\/\N T ‘WM/I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
NB_7236_17 1: Scan ES+
_ 1.31 TIC
3039 | 4.71e8
7\I
JI‘ "~
e |\ 148 2.05
\/VJ 215.1 1.83 171.1
149.0
15 T T T T T T T T T T T — Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 .0
NB_7236_17 181 (1.324) 1: Scan ES+
100+ 303.8 1.37e8
3022
215.1
=
305.2
203.1
306.2
LS L L g B ) O B A B B B L B B B B B s el 11V
200 300 400 500 600 700 800 900 1000 1100
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(3R,4S,7S)-3-(4-Methoxyphenyl) hexahydro-2H-furo[3,4-b][1,4]oxazine, Free base (4fa)

055

0.50

0.45

065

0.60

050

045

1408(m)
M0S(s)
o
]
«
M04(d) M03(d)
e 38
- e
MO1(m)
A —" M02(m)
5
3 8 n
2 i
b )
3
22
83
<
|
L BEPN
N
8 3 8 g
s = = @
i} o —_ u
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 9.0 85 80 75 7.0 65 60 55 50 4 35 30 25 20 15 10 Chemical Shift (ppm)
104(s) M07(s) u11(s)
102(s) Wo(s) MOS(s) MOB(s)  M10(s)
1M01(s) 2 5 106(s) 103(s)
2 P
= ]e - 28ex 388
3 8 R a8 FEw
H l l I |
AR RS A A A s AR A MM LA A AL A AL AN AAE LA AL AAAS SRt ASAAS LSS AL SR AR Aadas iabag e LB A s A s A A AL A NS A A Al A AN A A A L A
24 216 208 200 192 184 176 168 160 152 144 13 128 120 112 104 3 80 72 64 6 4 40 32 24 16 Chemical Shift (ppm)

S195



1.10 uo1(s)
1.05 §
1.00 “
095
0.90
085
0.30
075
0.70
065
0.60
055
0.50
0.45
0.40
035
0.30
025
020
0.15
0.10
0.05
0
-0.05
5
' ' 1'6 8' DI «'3 ' 1‘5 2‘4 ! —3‘2 4‘5 ' —5‘6 ' 64 ' 7'2 ' «3'0 ’ «3'3 ! —9'6 ! 104 ! 1‘12 —1‘20 ! —1‘28 >4I36 ! 4]64 ! 4'52 ' —1('50 ' —1('53 ‘—1‘75 ‘—1'54 ! —1'92 ! —2&0 ! ICheN‘\ICNISNﬂEDD“\;
NB_7140_94 (1) ELSD Signal
1.14 Range: 178
150.000
6 100.0003
- 3
50.0004
0'000- T Trrr | rrrrrrrrrrrrr rfrrrrrrrrrrrrrrroor|r Tr o rrrrrrrrrrrr T r 1 rrrrq
-0.00 0.25 0.50 075 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7140_04 3: Diode Array
1.14 Range: 1.402e+2
3 2311
1.0e+24
S 3
<<
5.0e+14
0 A L.\
I e — —— — T LSy —— r—— Tttt
-0.00 0.25 0.50 075 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7140_04 2: Scan ES-
TIC
3.97e5
253
3319 215 260.0
3318 239 ’
172 2.00 146.0 287 277 2908
1373 2218 " 1732 10859 ggs2
e T
1.75 2.00 225 250 275 3.00
NB_7140_04 1: Scan ES+
_ TIC
1.75e8
=
1 b= "J\,—"“ T — r=1— Time
-0.00 0.25 0.50 3.00
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NB_7140_94 155(1.133) : n
100 238.3 8.34e7

T
200

T
300

T
400

T
600

T
700

800

T
200

1000

T
1100

(3R,4S,7R)-3-(4-Methoxyphenyl)hexahydro-2H-furo[3,4-b][1,4]oxazine, Free base (4ga)

MO

73418
e

736

07(d)

691
689

M03(dd)
MOS(s)

@
2
@

M04(m)

397

399

302395

4.00

(K

LC193

Aﬂ:mn

T T T T
Chemical Shift (ppm)




1.10
1.05
1.00
0.95
0.90
0.8s
0.80
075
0.70
0.65
0.60
055
0.50
045
0.40
0.35
0.30
0.25
”0.2(5)
020 M10(s) M11(s)
- 2 104(s) uoa(s)
" & 2 u07(s) wog(s)" ") MI3(E) HO1(S)
010 oge) i & 3 53 s8 8
0.05 § g ? i ¥ i 1
D | , L LU
22'4 ' 21‘5 ! ZD‘B ! 20'0 ! 19'2 ! 15'4 ! 17‘6 ! 15‘3 ! 16'0 ! \5‘2 ! 14'4 ! 13'6 ! 12‘5 ! \2‘0 ' 11‘2 ! 10'4 ! 9'6 ! 3‘3 ' Syﬂ ' 7‘2 ! 6'4 ! 5'6 ! 4'5 ' 4‘0 ' 3‘2 ! 2'4 ! 1'6 ! S‘ ' 0‘ ' éhem:ca\s‘mﬁ[;wm}
NB_7186_74 (1) ELSD Signal
1.[17 Range: 1145
1000.000]
ID —
“ 500.0007 ‘
E }k_
0.0000————Fr—————F—+————1+———r———+—r— 7 —————
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7186_74 3: Diode Array
1.16 Range: 1.347e+2
E 229.11
1.0e+23
= E ’
< E
5.0e+1] |
o_:,....,..,.,...,,.......}..,....,,...,..,.,.,..,....,....,...,,
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7186_74 2: Scan ES-
~ 115 210 214:331.4 TIc
19F4 m?@ 3.57e6
1.98
0.19 i\ 221
] 1449 e ‘ L3 185 3313 f‘ | 3314 249
- 9 17133137 50 3313 260
Jooe 047 068 074 0.98 | 3112 3313 4456 283
1;3,9\1 &iij/\ 1548 19481547 1547 MM 237.0 1548
i '
1517 0
-0.0 0.25 0.5 2.00 225 3.00
NB_7186_74 1: Scan ES+
~ 1.15 Tic
] 1 .93 2.80e8
] | 1.42
< 165.0
. 222
135.0
2 T T 1T T T L T T T T T T 1 —r— Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00

S198



NB_7186_74 86 (0.264) 1: Scan ES+
100+ 236.5 4.16e6
135.4
=
237.4
O+ T e e T T T T T T T T T T T e e e e e e e /2
150 200 250 300 350 400 450 550 600 700 750 800

(3R,4S,7R)-3-(4-Methoxyphenyl)-6-tosyloctahydropyrrolo[3,4-b][1,4]oxazine, Free base (4ha)

M10(d)  Mo9(d)

N
77
737

a
&
~

779
749

~
S
~

MO8(d)

1M07(d)

701
6.99

7

M11(m)

)
2
B

MO3(m)

Mo2(dd) &
M01(dd) @

=
© A
5o
-3

106(s)

247

odre

T T T T T
1.0 Chemical Shift (ppm)



1.10
1.05 M14(s)
VM?(S)
1.00 -
0.95
0.90
0.85
0.80
075
0.70
065
0.60
055
0.50
0.4
0.40
0.35
0.30
025
0.20 1.10’2(5) l.|D§(s)
o ”07(5) M 1_3(5)
HM08(s) 104(s)  MOS(s) W11(s)
010 o1(s) Mo2(s) ize z HOS(5) w1a(s) M3 wse)
° I L L “J 1 L1 L1l I 1
22‘4 ' 21‘6 ! 20‘8 ! 19'2 ! 18‘4 ! 17'6 ! 1éB ! 1éﬂ ! 15‘2 ' 14‘4 1:;6 ! \2'8 ! 12;0 11‘2 ! 104 ! 9'6 ! 88 8‘0 ' 7'2 ! 655 ' EI6 ! 4‘8 ! AID ! 3'2 ! 2‘4 ! 125 ' é 0 ! (!,hem:calSymﬂ('ppmr
NB_7236_19 (1) ELSD Signal
] ‘I,“56 Range: 118
100.000
=3 :
oooc,,,
-0.00 0.25 0.50 3.00
NB_7236_19 3: Diode Array
1.56 1 Range: 1.233e+2
] 2331
1.0e+27 ]
2 E
< 5.0e+14
0.0 7 T T '|"'|'L'\"|' T —T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_19 2: Scan ES-
154 Tic
2 0.39 135_ 171.0] 262 2.50e6
2228 048 2552 2.10 236.8 .
i 155.0 182 . 3315215 _ 291
] 0341549 l V067 o083 1.08 124 Iy 3314 2651548 156.9
< M 1549 154.9 1547 2653 31% & r/\(\ 323.?14/ VW/(
° 248331
_JVWLqmﬁf VW“vMﬂVJﬂNMQA%M \N ﬁWM % %13 /M VW
15— ————————
-0.00 0.25 0.50 0.75 1.00 1.25 150 175 2.00 225 2.50 2.75 3.00
NB_7236_19 1: Scan ES+
_ 156 Tic
2392 5.32e8
=] )
1 heeerer—————er e ,f‘—wj,, = —= S ——e—r——1— Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75

S200



100+

%

NB_7236_19 212 (1.551)
2392

389.3

135.0

390.3

237.0

391.3

7777

1: Scan ES+

1.05e8

200 300 400

500 600 700

800

900

1000

1100

T T T T T T T T T T T T T T T T e e e e e e e M/2

(28)-5-(4-Methoxyphenyl)-2-phenylmorpholine, Free base (4ea)

M04(m)
MOS(m)
M03(m)
o
a
8 [
=~ <

@
8

739

M01(dd)

@
88
B

455

1410(dd) MOS(m)

M11(s)

®
4
o

108(d

[1m

d)

[100

T T T T
Chemical Shift (ppm)



1.10
1.05
1.00
0.95
0.90
0.8s
0.80
075
0.70
065
0.60
0.5
0.50
0.4
0.40 104(s)
MO3(s)MOS(s)
0.35 " '
MU?(S)
0.30 MD‘B(S)
e M06(s)
025 Eé é
“"g ﬂ l.H?(S)
020 & T g Wi2(s)
1M09(s) "
" M11(s)
01 M02(s) T w M-}
o1(s) " 2 9 & 83
0.10 5 E % ~ @
0.05 3 ’ T l \
. |
224 ' 216 ' 208 ! ZBIU 19'2 184 17'6 \6‘8 160 152 144 136 12'8 120 112 10'4 96 88 B'U ' 7'2 64 5'6 43 4:] ! 3'2 24 16 El, 0 ! énem:ta\s‘mﬂ(;)pmy
ACQ-QDA#NotSet 16-Jun-201915:45:02
NB_7236_03 (3) ELSD Signal
0,(91 N Range: 1925
1500.00 | \
ms  1000.00 ’ |
i1 | ‘
500.00 ]
o_ooc,....,,...,....,,.j..,...,,....,....,...,,....,.,..,...,,....,
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
NB_7236_03 3: Diode Array
0.95;‘\236.1 Range: 1.427e+2
] |
1.0e+2] H
o} E rl "
E 1.24
5.0e+1 ] I ‘ 21?.’1
E i
0 1 JI'\| ___j | N\ N e
"000 025 050 0.75 1.00 1.5 1.50 175 2.00 225 2.50 275 3.00
NB_7236_03 2: Scan ES-
0.99;175.3 TIC
100 1003114 137 2.77e5
0.98;311.0] ;7%= 145.11.44;145 1
fme;msz
o 0.95,226.1 A1.04:383.2 w .‘l 273
1 i1.52 2013 289
] ) | 748 N 236.1
| 1l i ) A i
ol ottt O W el
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7236_03 1: Scan ES+
1.00;270.4 TIC
100+ :
g 0.94;270.4 " 1.02;270.4 2.74e7
] 0.03270.4f /(1
<] l |1.04;270.4
1 ) 152
| 1,06:270.4 Yiea
! [h
A Wi My o )
[ S L I L R R L L B L A R AL R AL LR R ===y Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00

S202



NB_7236_03 323 (0.998)
1004

%

270.4

271.4

1: Scan ES+
2.08e7

AR RS SRR RS SRS LR SRR LRSS R LR R LR B IR B T m/z

L e e

250 300 350

550

600 650 700 750

3-(4-Methoxyphenyl)thiomorpholine, Free base (4ja)

Mo2(d) MO

703 ]

74
7.00

2
A

7.03

(m)

Mo9(s)

a
2
<

110(br s)

MOS(m) | MO7(m)  MOB(m)
04(m)  1o6(fm)

E_383

[197

JC1.98

r496

C3.03

L
.
5

110
[1.00
[1.00
[2o

95 9.0

\‘
~

40

N
n
N

T T T
Chemical Shift (ppm)



102(s)
M03(s)
- M04(s)
3 \
a =
& 5
e ] MO8(s) "
worte ] 2 uos(s) wibs) o7(s) MOB(s)
8 CR . o
- 2 4
g a8 ¢ s &
g T ‘
|
|
|
LDABALAASA s ks s s Aot s ondsAacs et b nands eads el s A Lenas onds At Batis Aabs nnbons adds Al st iabs und LML At At At s a4 A At s At A D) AR AROA s Mt MAad AR A MM kMl Mead M AR A AR
224 216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 43 40 32 24 16 8 0 Chemical Shift (ppm)
MO1(br s)
o
8
F
&
g
il
T T ARAALAAS et s eadt Mand niadt aesd aadbinded stattAned L A A A A A VAR L0 s AL Radd VA A VAL A4 ALY A WAL Raod AR A AR ALd VAR A LA AL MR SN WAL
16 8 -16 -24 -32 -40 -43 -56 64 -72 -80 -88 -96 -104 -112 -120 -128 -136 -144 -152 -160 -168 -176 -184 -192 -200 Chemical Shift (ppm)
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NB_7186_05

(1) ELSD Signal

i

1.34 Range: 255
I
200.00 {ﬁ
= I
000 I’—TT_‘_IEIA‘/\M\\/‘/*‘__I‘/‘VA’J"\} T T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7186_05 3: Diode Array
1.34 Range: 1.609e+2
1.5e+2 233.17\
1.0e+2 ’
2
2 |
5.0e+1 ; ‘
0-|""|'"'|""x""|""1/'\)'"|'"'|""|""|""|""|""
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
NB_7186_05 2: Scan ES-
2.18 225 TIC
1007 105 3315 [3315 243 4.72¢5
] 3316 |\ 4457
] , 032 \ 248
1 105?0 72?'5 1.74 ;3?35 " 'k\ L}\ \/ {'”L{Jv ’PSZG
3 147 ‘
# 5773 o om o2 rwidh e S T W 222z
I MU/ e ?346 154.8 “ \/\j iy i W\M),_zgs
'W' Mmﬂdﬁﬂk\ Mﬂ¢fwwﬁwﬁkmwﬁ \N“V NVAANU/ 1
] W
T T
200 0.50 0.75 1.00 1.5 1,50 175 2.00 225 2.50 275 3.00
NB_7186_05 1: Scan ES+
132 TIC
2.74e8

NB_7186_05 183 (1.339) 1: Scan ES+
1004 8.83e7
2103
=~
166.2
167.2
L L B B B L e B i B L S I B I By s el 114
200 300 400 500 600 700 800 900 1000 1100

S205



3-(1-Benzyl-1H-imidazol-5-yl)thiomorpholine, Free base (4jq)

108(s)

o

N

109(m)

[304

£2.00

M07(s)

M11(s)

—532

©2.00

387

10S(m)
1M02(m)

M01(dd) 1ge(ety

386
384
383

1M04(br dd)

M03(br d)

[1.00
LCo99

qCio1

Jrogs

~

Mo1(s)
MO3(s)

102(s)

139.52

&
@
8

ILj

13562

Mo7(s)

M04(s)

MOS(s)

M06(s)

&
g
8

~128.27

126.93

[1.00
Jr1os
[108

108(s)

Mo9(s)
M10(s)

3302
2764

T T T
Chemical Shift (ppm)

Zoomed “methanol” region:

152

136

S206

T
40 32 24 16 8 0

AL
Chemical Shift (ppm)



T T T T
Chemical Shift (ppm)

0.1 50.0 495 494 492 49.0 439 4338 487 436 48, 433
NB_7186_97 (1) ELSD Signal
125 Range: 1343
1000.00 '\
=)
=2
500.00 g
0. 000 ———m—F——— 7 ——— 7T TS T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7186_97 3: Diode Array
124 Range: 7.032e+1
216.1
6.0e+1
oS 4.0e+1
<
2.0e+1
0.0 e T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7186_97 2: Scan ES-
TIC
1.27e7
1.55
2.05
197 3314 214
184 3314 3313 226
3314 s 251
: 3313 4456
1
3.00
NB_7186_97 1: Scan ES+
- 1.23 TIC
260.1 7.29e8
<]
] 1.56
4283
1 = 1T T I T T T T I T T T T r———— 1 Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00

S207



NB_7186_97 170 (1.243)
1004 260.1

125.0 261.1

159.1

168.1

u/lo

246.1

262.2

215.0

1: Scan ES+
1.02e8

m/z

200

300

400

500

600

700

800

900

1000

e L o o o o L o o o o o L L o e o o L o e AL e

1100

3-(Pyrazolo[1,5-alpyridin-7-yl)thiomorpholine, Free base (4jy)

1110(d)

7.98
7.98

1[095

M09(d)

761
759

[ose7

@
8
~

&
~

ross

52
~

MO6(d)

3
Wo7(d) © ©

M08(dd)

o
8
©

691

095
092

M04(m)

3
o

o

T T T
10 Chemical Shift (ppm)



1.00

095

0.90

085

0.80

01(s)
HO8(s) 108(s)
i) uo2(s) MOS) woats)  wosis) wss R Mo7(s)
] [} Qe o ~ " o

L8 E s 8 3 2 58
g - & = (] 8 78
o |
- Ll l

l A L |

T
216

T
208

T
200

T
160 152 144

T

AR A
Chemical Shift (ppm)

224 168 128 120 112 104 96 88 80 72 64 56 43 40 32 24 16 8 0
, ,
3-(4-Methoxyphenyl)-5-methylthiomorpholine, Free base (4ka)
M01(dd)
M09(s)
S
5
|
M08(d)
ne
l.lﬂg(d) M03(d)
2 o
=T e
Q ©
~ M06(m)
M07(m)
M0S(dd) 3
0 298
e 1M04(m) ~o Nom®
5528 BEaRe V28
E g
o gl °
3 3
JL L*,J . Jo L
8 8 85 5 & &b 5
88 8 & 5 8 8% g
o H oo = =l o
e - SR SN ; RRMMMNMBNSNINSRNMN—, UMM " e
95 9.0 8.0 70 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 Chemical Shift (ppm)

S209



MO3(s)
2

2
=
&

|

104(s)

11352

Wo7(s) M08(s)

MOS(s)

29

mosis) MO8 M10(s)

=
T &

p— 6308
54
54
32 8¢

b 303

I

T
128

T
Chemical Shift (ppm)

NB_7186_73

75.00

o)
(%}
i

25.00

NB_7186_73

1.0e+2

J

o
<

5.0e+1

0

NB_7186_73

NB_7186_73

50.00

(1) ELSD Signal
Range: 83

I0.|25I s

145
234_1“"

1.42
2251

T ]
275 3.00
3: Diode Array
Range: 1.439e+2

-0.00

0.18
144.9')

0.25

0.50

T T T T T T T T T T T

0.75

T
3.00

2: Scan ES-

TIC

7.07e6

193 199 210 249
33133314 3314 3 2.59

3313 2369

o

T T T T 1
2.00 225 2.50 275 3.00

1: Scan ES+

TIC

6.90e8

L
-0.00

I0.|25I L




NB_7186_73 199 (1.456) 1: Scan ES+
100, 1649 1.12e8
2241
1 166.0
0\0_
1 167.0
3193
0 N SRR L LA LA WL LR LR LR AL L LN NN L B L R WL BN R ALY BN UL LRSS SR | m/z
200 300 400 500 600 700 800 900 1000 1100

(3S,5R)-3-Methyl-5-(1-methyl-1H-pyrazol-5-yl)thiomorpholine, Free base (4kp)

110(s)

©
8
e

108(d)

142

1M04(d) Mo3(d)
o M

“ a8 108(m)

- MO7(m)

M -

01(dd) s o o
Sy o8

B

252 1M02(m)
& p

285

~
@

297

E_
=

2 =
2 b1
o)

48

=

M

80
379
378

=
@ o

374 -324

e — 1)

=

EIRE:
[C1.00
[297

»Jross
100
o298

q[10a
Sq[1ss

7.0

o
»
-~

T T T
Chemical Shift (ppm)



M04(s)

Mo1(s) MOS(s)

106.37
5769

M08(s) MO7(s)

108(s)
- M09(s)
®

1951

@
g8
g
=8

MMM Aadas iates At Abha AR
Chemical Shift (ppm)

NB_7236_30

100.00

B2 50.00

o000t poorrooon-on-—o-+1"+--—-- -~ - ———————————————————

|
J\

(1) ELSD Signal
Range: 116

-0.00
NB_7236_30

6.0e+1

o 4.0e+

<
2.0e+1

0

0.25

0.50 0.75

1.06
2271

1.00

1.25 1.50 1.75 2.00 225

1

|

2.50

275

T
3.00

3: Diode Array
Range: 6.965e+1

NB_7236_30

000

0.22

075

100

201 2.07 216
1.82 33133314 3314

261

238.9

275

T
3.00
2: Scan ES-
TIC
9.98e6

NB_7236_30

L

T
2.50 275

3.:30
1: Scan ES+
TIC
4.08e8

S212



NB_7236_30 146 (1.067)
1001389

140.0

141.0
181.1

u/lo

198.1

1: Scan ES+

1.10e8

miz

200

300

L L

400 500

600

700

800

900 1000

1100 |

5-(4-Methoxyphenyl)-2-methylthiomorpholine, Free base (4la)

Mos(@)  MO§(m)
g 2
R o

2
{
~

590

109(m)

M08(s)
I
@

C193

MO3(m) M02(dd)

MO4(m)  MO1(dd)

1M07(d)
To

Cogs

C289

T T T
Chemical Shift (ppm)



1.10
1.05
1.00
095
0.90
0.85
0.80
0.75
0.70
065
0.60
058
0.50
0.4s
0.40
035
0.30
0.25
0.20
o "‘0;3(5) ""E(s) 105(s) 109(s)
g o MOS(s) wo7(s) M08(s) WoGs)
0.10 Ho1(s) uoxs) T = z ﬁ:v m,:g g
bos g § © By 88 2
0 ] I ’ \ H i
22‘4 '21'5 '20‘8 ZDIU ! 19'2 ! 13‘4 ! 17‘6 ! 15‘3 ! 16‘D ' 15‘2 ! 14'& ! 13'6 ! 12‘8 ! 12‘0 ! 11‘2 ' 10‘4 ! 9‘6 ! BIS ! B‘D 7'2 ! 514 ' é ' 5'8 ! 4'0 ! 3'2 ! 2!5 ! 1'6 ! B‘ ' 0 éhem:ca\s‘hlﬂ[;)pm}
NB_7186_79 (1) ELSD Signal
1!\17 Range: 265
200.0004 ’
- '\
7]
~ 100.0004 )
E |
)
o.000—m4mm———m—m————m—————
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
NB_7186_79 3: Diode Array
1.46 Range: 1.473e+2
2331
1.0e+24 )\
=) 3
<
5.0e+17 ‘
0.0 —T———— 1T RN 1 Jk N T T T T N T T
-0.00 0.25 0.50 0.75 1.00 1.25 1. 50 1.75 2.00 2.25 2.50 275 3.00
NB_7186_79 2: Scan ES-
0.18 ] TIC
144_9—| 1.99 2073314 4.02e6
| 4 1 A7)
’\ 140 148 33%331‘4{ \ 323154
= |l 2554 2663 173 230 250 250
B 1.29 3313 3314 1551
o1 |105-12139 040 053 (g6 113 4249 3314 : 2o
1574 | 22281551 1847 154.9 2651548292
11 ol W\/\/V\N\"wm
L A S L SO LA S R AL R T T N T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2 75 3 00
NB_7186_79 1: Scan ES+
~ 1.46 TIC
164.9f\ 5.86e8
| |
B e e e e e e e e L e e
-0.00 0.25 0.50 0.75 1.00 1.25

S214



NB_7186_79 201 (1.471) 1: Scan ES+
100+ 164.9 1.15e8
166.0
=~
167.0
2823
2241
o+t T T T T T T e e e e e e e e M/2
200 400 500 700 800 900 1000 1100

Benzyl 3-(4-methoxyphenyl)piperazine-1-carboxylate, Free base (4ma)

1M02(m)

9
8

M03(s)

@

MOS(br d)

@
g
<

C1.96

M08 (br d)
M07(s)

©
=
@

MOS(br s)

108(m)

/e
-

—H:zan
[19

S215

©
™
»

T T T T
Chemical Shift (ppm)



1.10
1.08
1.00
0.95
0.90
0.8s
0.80
075
0.70
065
0.60
055
0.50
0.4
0.40 04(s)
105(s)
035 l.\O?(s)
0.30 I-H).s(s)
MO6(s)
025 e M0S(s)
@Em E M12(s)
020 8 2 -
2 T misrfly
o1 T m10(s) o "
M01(s) MO3(s) = I 15(br d)
o M02(s) - = Wi1(s) © "
0.10 2 : z ° © ,Q‘ 3£brs)
0.05 7B 7@ “ ’ 8 §E §§E
0 | J | U
24 206 | 208 | 200 | 152 | 13 | 176 168 160 182 144 13 | 128 | 120 | 1z | 104 | 9 = e = 8 = 72 o4 e 4032 168 0 Chemical Sift (ppm)
NB_7186_62 (1) ELSD Signal
1.52 Range: 1993
1500.00
m5  1000.00
i}
500.00!
0.000 —————7— T 1T T T T —r T oI T T T 7 T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
NB_7186_62 3: Diode Array
1.51 Range: 1.675e+2
1.5e+2 2331
1.0e+2
5.0e+1
—T I T T o T T T 1T o1
-0 00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_62 2: Scan ES-
B 149 _ 459 TIC
] 0.22 317.3 ) 3314 4.42¢6
] 2091
| 135 187 195 209 547
o1 0.84 250 260
1 o 4 209.1 168 |2553 171 331433133314 3313 S 280267 g9
1 Ea% 155 1549 072 3313 1548 1548
] 154.8
_VJ\
145 T 1T 1T N LA
-0. 1.75 2.00 225 2.50 275 3.00
NB_7186_62 1: Scan ES+
_ TIC
J 6.87e8
<
1 A VA T T T — Time
-0.00 0.25 0.50 0.75 1.00 2.75 3




100+

%

1341

135.1

1781

1921

NB_7186_62 206 (1.507)

327.2

283.2

284.2

3493

1: Scan ES+
9.98e7|

O+
T

LI e e e e

200 300

LI L B e

700

400

500

800 900

1000

m/z
1100

3-(4-Methoxyphenyl)-1-tosylpiperazine, Free base (4na)

b & & 4 :
Lottt bbbl il b

W@ M08(d)
o -
2 mo@ g

s 287

NS

g
194

109(d)

2
2
©

687

103(m)
107(m)

&
o«

C192

M02(m)

M01(td)

MOS(td)

M06(s)

244

M04(t)

J

T T T T
Chemical Shift (ppm)



110
1.05
1.00
0.95
0.80
0.85
0.80
0.75
0.70
065
0.60
0.5!
0.50
045
0.40
0.35
0.30 l.(n_S(s)
025 l-|0.7(s)
MD.S(S)
0.20 l.|l1:$(s)
MO3(s) MO08(s)
0.1 o 2. K M10(s) 12(s)
- ggé é moE(s) TJ‘(S) |13(s) 4(s)
0s ég “ ' g 83 fs¢ a
, i [ 1] A
21;6 I21‘5 '20‘8 ! 11;5 ! 128 ! HIZ ! 104 ! 9‘6 ! 8'8 ! Bl) ! 7‘2 ! 6‘4 56 ' d‘S ! A‘D ! 3‘2 ! 2'6 ! 1‘6 ! S‘ ! BI ! éhem:culs‘mﬂléDm‘v
NB_7186_63 (1) ELSD Signal
'I.ﬂ53 Range: 1415
1000.00 \\
S ‘
)
i}
500.00! ’ \
0.000——— ,,.),,,,,,
-0.00 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7186_63 3: Diode Array
153 Range: 1.82e+2
242.17)
1.5e+2 ’\
=) 1.0e+2 [
2 |
5.0e+1 Jl
0.05—— ™1 T T 'I'\_""I""I""I""I""I""I
-0.00 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
NB_7186_63 2: Scan ES-
_ 1.50 TIC
171.01 152 4.88¢6
1710 207 215
|L,( 199 3313 3313
¥ 1.35 l‘ 174 187313 IMA 2223315 560
] 113 124 22 3313313 WA 2370272 289
15501548 5 \ \’1,"
] 1549 1549  209.1 0% W 1549 1848
L e e e e L T~ T T T T T
-0. 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
NB_7186_63 1: Scan ES+
B 150 153 TIC
- 1918
_ 191-8, \ 5.36e8
: [
3 |
1 | 170
] / 206.1
1 et e T S e e T T [T T T [T T T Tt—T=r=r=r=r=— Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3

S218



NB_7186_63 210 (1.537)
100+ 1918

%

193.1

162.1

11211

3472

348.3

369.2

1: Scan ES+
1.41e8

m/z

e
200

A
300

LN SLELELELES BLRLL R NL LN BRI B
400 500 600

TR
700

T
800

| S
900

R
1000

MR R |
1100

(5S)-3-(4-Methoxyphenyl)-5-methyl-1-tosylpiperazine, Free base (40a)

M11(d)  MOS(d)

W10(m(para))  M08(m(para))

°
2 5
~ 2

6.94

73
692

@ @
2 =8
= L3S

~

[20
nq[204
[198
18

MO7(m)
106(br t)

T
@

M04(s)

248

[402
[1s8
SIRE

M03(d)

11
11

‘ |

80

N

T T T 1
1.0 Chemical Shift (ppm)



1.10
1.05
1.00
0.95
0.90
0.85
0.80
0.75
0.70
065
0.60
0.5!
0.50
0.45 3
0.40
035
025 M12(s)
. wiss) o1
10(s) M0S(s) e
0.1 ~2 T H04(s) 114(s)
MO7(s) M06(s) é & § E 105(s) MO3(s) W1S(s)
o 5 5 g\ T 28eq3 g3
008 g g z ‘ﬂ J 88550 e
. | i L LU L
22'4 ! 21‘5 ! ZDVB ZD'D ! 19‘2 ! 18‘4 ! 17'6 ! 16'8 ! 16'0 ! 15'2 14‘4 1:;6 ! 12‘3 i TZ‘D ! 11‘2 ! m'4 ! 9‘6 ! BIB ! Byﬂ ! 7'2 ! BVA »‘6 ! 4‘3 ! 6'0 i 3‘2 ! 2!2 ! 1'6 ! BI ! 0 (Ilhemylca\S'hlﬂ('ppm‘,
ACQ-QDA#NotSet 15-Jun-201920:31:00
NB_7186_96 (3) ELSD Signal
LPB Range: 1919
1500.00
mg 1000.00 ‘
-
500.00 k
0.000* AT J e N e B
-0.00 0.25 0.50 0.75 1.00 12 1.50 1.75 2.00 225 2.50 275 3.00
NB_7186_96 3: Diode Array
1.07;:244.1 Range: 1.71e+2
1.5e+2
2 1.0e+2 020 |
230.1
5.0e+1 M LL_’/ 218 11 712171
~.0.00 0.25 0.50 2.00 225 250 275 3.00
NB_7186_96 2: Scan ES-
1.11;181.2 TIC
1007 2.70e5
] |1 14,1733
R 1.09; 2361 1as 1551 2.74
<] 190.1
: 0974625 NV 1492156 263379 282:361.0
1 L J M {1
] b W Ji M' Mﬂ/\« i /M
owwwumwwwwww I e, AT
-0.00 0.25 0.50 0.75 1.00 125 1,50 175 2.00 2.25 2.50 3.00
NB_7186_96 1: Scan ES+
1.13;361.3 TIC
100 :
. 1.13;361.4 1.80e7
1 0.22 1.08:3671.4lill 1 15:361.4 1.75
= 2434
3 0.88 :
] \ 24'34 1173614 1662664 J
\’M(W. f‘ "tk, ~ g"“‘v w Hf\J At PN T
LA T T T TRy Time
-0.00 0 25 0.50 0.75 1.00 1.25 1.50 175 2.00 2.25 2.50 2.75 3.00

S220



NB_7186_96 360 (1.113)
100+

%

0 IRERDE SRRV SR R DR R

1: Scan ES+
1.13e7

361.4

362.4

363.4

T T T T
150 200 250

T REEEN LLLEE REEEY L
300 350 400

T L L o o e e e

Baman e
450 500 550 600 650 700 750

L L N L e e e

800

- m/z

1-Methyl-6-((6S)-6-methyl-4-tosylpiperazin-2-yl)-1H-indole, TFA salt (40s)

105(d)
1M06(d)
M03(m(para))

E M04(m)
PG
101(dd)

774

110(m)
M16(s)

o
&
]

112(dd)
M13(s)

©
2
i

M14(d)

139
137

M09(br &)
I

n]Co9s

)
o

T T T
Chemical Shift (ppm)



MO4(s)

M03(s) MOS(s)

W2(s)
M1(s)
M10(s) M14(s)
. 106
g M5 1)
sz MO8(S)  M0S(s) g
101(s) 2g uo7(s) - 2 M13(s) i W17(s) SENM12(s)
1) mozs) TS o o 2 - 5 7 P
o A AT T s S 9 v o 8 8§
8 o=zdl 18 a3 e 5 8 58 o = @
g fzgg ez = 8 g 3Fa3 3 2
g szl |87 58 8 T
ol || | |
LA baas s st s et Aaes e b AR AatAn ) en A\ A A At A A AR A\ A AL A AR A A S ARt At s st A et atnd s A AL
144 13 128 120 112 104 96 88 80 72 64 % 8 40 32 2 16 8 0 Chemical Shift (ppm)
101(s)
o
&
F
&
o
g
g
B
—
T e A At s A s i by et LS v b sl LAt vaat ey s dadsLans s Ak iass st aeass M e sas st aas ALY
s 64 72 80 88 96 104 -112 120 128 136 144 152 160 168  -176  -184 192  -200 Chemical Shift (ppm)

S222



NB_7236_09 (1) ELSD Signal
1,ﬁ69 Range: 1916
E |
1500.0004 '\I
a7 1000.000 [
| 3 [l
500.0003 [
O-OOCI""I""I‘"'I""I""\""I"'J‘&l""l""l"'I""I""I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 2.75 3.00
NB_7236_09 3: Diode Array
1.69 Range: 2.471e+2
24217
2.0e+2] 1"
E [l
o} [|
< q10e+2] ‘I |
E /
Lo S L e S S L B e
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7236_09 2: Scan ES-
~ 215 TIC
1.46 17] 0—' 170 199 3313f} 248 252 1.96e6
2552"\ | 171.0 3313 | ,\j \jl‘sam 331,3
'? W 237 263
102 118 144 || 2833 I 180
=] 0.20 089 1549 5o |549 '549'| 7JN 3313 ) ’\‘M 1\33 \"2389 203
oot 1551 036 050 I5481550 o i/ /.MAN M 1548 1549
\,v 1549232 8 W\f 'V\\M \/"\‘W\N "J\N“ w \/W »I
MJA/‘NU») ‘\”\, V\/\/W\JM"\/\{M\'\’ W V '\"\M "'J
13 T T T T
20.00 0.25 0.50 0.75 1.00 125 150 1.75 2.00 225 250 275 3.00
NB_7236_09 1: Scan ES+
_ 1.66 TIC
228. 8‘/\/?228 8 4.90e8
128
2311
< I 145 \
' 1320 | 211
j | 2292
15 T L I L | T T T LA N T T T~ T T B N —— Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 250 2.75
NB_7236_09 231 (1 691) 1: Scan ES+
100~ 1.31e8
384.3
3854
2302
Q\O,
386.3
185.1
186.1
O B0 B B e e L B L LA B S e B B UM el 1114
200 300 400 500 600 700 800 900 1000 1100
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1.05

1.00

0.95

0.90

080

075

070

065

060

025

5-methyl-1-tosylpiperazine, Free base (40a)

Ho4(s)

—244

M03(d)
M08(m(para))
<
3
2
<
o 3 105(m)
LN = w13
g MO7(m) —
N - 12(m)
106 (t) -
8 o 2 Mim)
101(dt) o 8 LG
102(dd) 3
MO3( 7,
e, 8. 8 4 2
GB0EaBgals
R i R
J 1
P eg ~ 2 e w i © ag g
8 g 58 5 2 588 ] 88 &g
& oo a2 2 & 233 & 22 3
O o el il U s i o
e T Raaaananas: IAsasa: T RS e e o R e A A Ty
95 90 s 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 Chemical Shift (ppm)
104(s)
Mo2(s)
1o3(s) 108
2o . 1
28 o7 g W3(s)
& M0S(s) 1(s) "
» 8§ 5(s) H0B(s) Hosts) WIS
e 8 Log 28 2 "
o o /E8 23 = 38R
a 5 255 8 S
g S |
= 3
LDARARAA WA A et M A AN s Aata Lt st e preerprrrr e UAMAIMSA IS s s s st ks iad snd i  uis iy wasd e o s s prerrrTpITrT
24 216 208 200 192 184 176 168 160 152 144 1% 128 120 112 104 8% 8 12 64 5 4 4 R 24 16 0 Chemical Shift (ppm)
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NB_7236_16 (1) ELSD Signal
1-5‘7 Range: 1971
|
1500.00 I‘i
|
=3 100000 (|
[
500.00 ,l l
O-OOGI""I""I'"'I""I""!"'/'I'L"'I""I""I""I""I'"‘I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 250 275 3.00
NB_7236_16 3: Diode Array
146 Range: 1.509e+2
1.5e+2q 245.17) :
E i
1.0e+24 143 ||
<:,>: 3 2291 }l
5.0e+1] \IN .
)
O L s S e S S e S R
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_16 2: Scan ES-
_ 1.44 TIC
) 171.0 ' 7.37e6
] f
1 I
= 1.92 211
] A 1.79 199 2514 225
] | W o)
] 1 -
T T T T T T T T T T —T T T —T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_16 1: Scan ES+
: e
] 205,17V 295 4.82e8
] -
] ||
B3l " \ 1.63
1 124 | 2101
] 2201 |
T T T T T T[T [ T T T[T Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275
NB_7236_16 195 (1.427) 1: Scan ES+
100+ 2051 9.83e7
[139.1
296.2
=~
1 404
1 2073
1| 1550
239.0
UL s B B L L B L L B L B UM By P B T
200 300 400 500 600 700 800 900 1000 1100
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5-(4-Methoxyphenyl)-

0.40 3

0.35 3

0.30

0.25 4

-methyl-1-tosylpiperazine, Free base (4pa)

Hos(d)

=)
@
~

@
4
"

1M08(m)

)
<
~

7.46

7.48

741

MO7(m)

7.04
7.02

~7.00

[ 200

101(quin) M02(dd)

10(s)

103(dd)

o
@
©

1104(dd)

M1

1{2(s)

MOS(s)

246

M

125

06(d)

123

C2.98

1.10 4

1.05 4

1.00 4

0.95 4

0.90

0.85

0.75 §

0.70 §

0.65 3

0.60

0.35 4

0.30

0.25 4

~

07

M01(s)

16277

102(s)  M03(s)

146.01

o
<

@
@

MO4(s)MOT(s)
106(s)
10S(s)

131.48
~130.51
—128.54

F— 12598

108(s)

~

1159

™
~
o

1t1(s)

115(s)

110(s)

109(s)

59.74

56.04

=
3

W2es) 3(s) W14(s)

@

— 4718

9

@
a &
v

T T T
Chemical Shift (ppm)

T
Chemical Shift (ppm)



NB_7236_18

(1) ELSD Signal

'I,;SB Range: 1897
3 |
1500.0004 |-'|
m7; 1000.0003 .H]
- 4
500.0003 ,‘ \
3 \
0.000 YA —
. T T T T T T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00 2.25 2.50 275 3.00
NB_7236_18 3: Diode Array
1.63 Range: 1.807e+2
3 244.17)
1.5e+23 ’l
o 1.0e+2] 1.58 H
< E 2271 |
5.0e+14 \,“ ,‘ !
| 1\
0.0 T T T T J?J\) SH T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00 2.25 2.50 275 3.00
NB_7236_18 2: Scan ES-
_ 162 2.05:331. 3 2.09 TIC
170. 97\ 31 4 4.49¢6
[1 166 19 251
1.50 -
25527 ,l |2833 331;/“ \\ 2213313 331 3
\
=] 'l |
022 929 137 ‘ \J'/n W"M M\Vfﬂwv\
171.0 335.1 fzf] 4 ﬂ 1
\/"\-Iv L\
V\AV(V\NMM,\MW "/\‘W"-\_ !
4 W\I\"/\'\"/‘/ T T T T T I’\‘J\,AWI
-0.00 025 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
NB_7236_18 1: Scan ES+
_ 163 TIC
205. 3’7'\ 5.87e8
1.56_ | |
205. QN \
= 1.46 |F " 1.72
149.0 1340
Ol T T T T T T [T T T Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75
NB_7236_18 222 (1.625) 1: Scan ES+
100 205.8 1.37e8
361.2
176.0
°\°_
2071
1211 3623
363.2
L L B B O B L B L B A B S SIS B U el 1172
200 300 400 500 600 800 900 1000 1100
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5-(5-Methyl-4-tosylpiperazin-2-yl)isoquinoline, Free base (4pj)

0.65 MO&(s)

0.60 4

245

0.55 4
0.50
0.45 4

W07(d)

0.35 4 28

113(m)

M1@)

e M2
104(m)

3 108(s)
- 103(dd)

9.26

M02(m) Mlﬂ‘dd)

3.03
3.03

%
—

Cos?
C19s

aq[ose7
o {[200

T T T T
40 35 3.0 25 20 15 1.0 Chemical Shift (ppm)

©
©
o

040 4
0.35 §
0.30 §

025 3 119(s)
W1(s)
Mo4(s)  MOS(s) 1s(s)

015 3 Mo(s)  Mos(s) M10(s) M14(y

me(s) M7()

<

&

o
OIS MO3S) o B8 g 113(s) Mfls
s 2 =
‘

143.41
~139.38
51.98
21863
151

— 15435
14537

©
@®
©
@

L

L

13514
— 11768
— 5694
——a731

LA ML LAY AL LAY LA LA R
160 152 144 136 128

LA LS LA AL LA AL ALY AL AL LA MM M LA LA AR | T
224 216 208 200 192 184 176 168 120 112 104 96 88 80 2 64 6 48 40 32 24 16 8 0 Chemical Shift (ppm)



NB_7236_24

(1) ELSD Signal

1 .r52 Range: 1829
|
1500.00 “i
5 l
ag 100000 |‘I
500.00 I
\
OOOOI""""l‘"'l"“l“"l"“l'"'I“"l""l“"l""l‘"‘I
0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7236_24 3: Diode Array
1.51 Range: 2.837e+2
246,1_"|
2.0e+2 I
2
2 I
1.0e+2 I
\
0-I""I""I""I""I""I'MI""l""l""l""I""I""I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_24 2: Scan ES-
_ 149 _ 151 TIC
255.37'l‘ 1709 207 546 251 1.87e6
4 || 103 33|i~ 331 3 3318
| 167 221 248 |
o 127 135 | 3314 I u“\‘\ u—33|4 2.63
R s 02 04 090 099 1550 1548/J \ 2834 f"/\ "" 331%‘4vg7_012;58 288 508
] 1710 |549 : 1549 1547 [~ 1649 154.9
J1s50 753.1 ; MW"\\M/\W«/WWAW WA V\M/WW M\,”\; M‘W “‘M‘f\"#w{
o ’\f“’\m/V ‘v’ww”\“m’\~
T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 275 3.00
NB_7236_24 1: Scan ES+
q 149 151 Tic
] 332 2K382 5 3.06e8
: l |
|
o] 1.38 \
& 3372 163
| i\
1 B s Ul .
1I""I""I""I""I""I""""""""l""""l""IT|me
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 0
NB_7236_24 207 (1.515) 1: Scan ES+
~ 3822 1.06e8
100
383.3
Q\O,
384.3
2272
0 T T T T T T T T T T T T T T T m/z
200 300 400 500 600 700 800 900 1000 1100
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7-(6-Phenyl-2,3-dihydroimidazo[2,1-b[thiazol-5-yl)-5-oxa-8-azaspiro[3.5|nonane, Free base (4bw)

110 3

095

080 3

0853

0803

065 3

0604

0.5

0403

0354

0304

0104

0053

t3ery
g |
°

741

W12(m)

10S(br )

S Moseray

MO o MOA(GE)

i1m)

[

090 4

085 4

080 5

065 4

060§

0453

040 4

035 4

0254

0104

Hoi(s)

15170

102(s)

145.2:

103(s)

104(s)
Mos(s)

uor(s)
MOs(s)

12083
12019

uogs) Hos(s)

12855

12696
7671
— 85

T T T
0. Cheical Shit (pom)

1) 113(s)

Mi1(s) WH6(s) i2(s) W14 is(s)

3074
1381

8

L ssar
384

185

160

15

150

145

130 125 120 115 110 105 100 95 90 8 8 7 n 6 6

T
Cheical Shit (ppm)



(1) ELSD Signal

42
143 Range: 1613
1500.000] |
E “
|
- 1000.0004 i
(%] E|
i} ] |
500.0004 [
E I
|
0000 T T T T T T : T T T T T T T
-0.00 0.25 0.50 0.75 1.00 125 1.50 1.75 2.00 2.25 2.50 275 3.00
42 3: Diode Array
~ 1.42 Range: 2.527e+2
257.17)
2.0e+2] ﬂ‘
2 E ‘
1.0e+24 Hl
3 ) | 1‘
O- T /L\ T T T T J\) T T T T T T T
-0.00 0.25 0.50 0.75 1.00 125 1.50 175 2.00 225 2.50 275 3.00
42 2: Scan ES-
B 206 208 TIC
142 331 ,4%’? 3314 5.28¢6
326.2 196:3314 V' W 215
U\“ )WW o214 234,
x Vo149 1.86 3251 258
B 0.20 1.34 | | 2833 33157.\‘#" “4"\&\/\;31 333152370 273 56
1448 0.39 0.66 0.78 1.15 255.3 | W W, 07 1549 =
f 154.9 154.7154.7 154.9 \V | \ ~154.9
f - 7154 AVERRNY \/
1 A M WJ\,«\N’\N'\_/\/\/\/“\«.,\/\/\/\V" \ PRV,
T T T T T T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 125 1.50 175 2.00 2.25 2.50 275 3.00
42 1: Scan ES+
- 142 TIC
328.%?\ 146 2.89e8
| V3284
)
. 122 |
=] 2311/ 167 175
‘ ‘ 3283 3282 213
| . 3282
2yt T T T T T T T T T [ T e~ ime
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
42197 (1.441) 1: Scan ES+
100+ 3282 9.88e7
329.3
=
330.3
203.1
G L O B O B o B L g O L B L O L L B S AU NS BN S SN Bl 14174
200 300 400 500 600 700 800 900 1000 1100
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tert-Butyl (S)-2,2-dimethyl-4-((3R,6S)-6-phenylmorpholin-3-yl)oxazolidine-3-carboxylate, Free base (4ef5)

090

085

[35

050

045

025

020

015

00s

0158

0150

014

0140

0135

0130

0425

0120

04t

0110

0105

0100

0085

0090

0088

0080

0065

0060

0055

0050

0045

0040

0035

0030

0028

0020

oot

0010

0005

108(m)

Mo3(dd)

10G(br ),

102(m)

MOS(br dd)

1om)

W03(s)

Ht(s)

T

ot(s)

uo2(s)

12049

103(s)

1273

2657

14150

s5.4a

519

=,

s0.07

8214
8189

L

7188
72

2

7018

Tioe 5445

H0(s)

2884

27.38
2540

2412
2267

T T T
Chemical Shit (ppm)

20

195

190

185

165

160

S232

%0

8

)

10 Chemical Shit (opm)



55 (1) ELSD Signal
1.60 Range: 634
600.00! ‘r,
!
- 40000 I
N (|
- “
200.00! | |
|
I
6.000———m————7 71— T |'/';'v T T T T T 1
-0.00 0.25 0.50 0.75 1.00 125 1.50 1.75 2.00 2.25 2.50 275 3.00
55 3: Diode Array
1.60 Range: 3.667e+1
210.0728]
3.0e+1 I
5 2.0e+1 H
< !
1.0e+1 ‘l.
I
O'I"'T""T 1 —T T T |_"J"|' T ] T T o T
-0.00 0.25 0.50 0.75 1.00 125 1.50 1.75 2.00 2.25 2.50 275 3.00
55 2: Scan ES-
212 ! TIC
3313777, 219:331.4317 3.11e6
1.58 2.00 gl .
15903 331, 3777WN‘ M 2:31:331.3237
|
< 1.36 | W N \V V\/»‘ M 2.58
0.27 055 0.90 o 255.2421 I’ l o /\‘ 1549776 281
: : 1547616  154.9236 M M ! | 154.8696
155.0316  293.1473 N N \ R/N N & [W¥ad M
141 1/\“’\/”\/\'!\”\4'”\’\/\\/\/”/\“'\/\;\/“\/\/\/\/A/WN\/\/\/\A“/" Wt A A v IWJ(W\W’” P~
T T T T T T T T — —
20,00 025 0.50 0.75 1.00 105 150 175 2.00 2.25 2.50 275 3.00
55 1: Scan ES+
159 TIC
249.3566 |\ 5.55e8
A
[
I
® [
[
[\
/S
1 T s = Time
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
55219 (1.603) 1: Scan ES+
100+ 249.3026 1.16e8
307.1866
363.3992
=
205.1356
364.3712
162.0503
o T T T T Y S 1 DL T T T T T m/z
200 300 400 500 600 700 800 900 1000 1100

S233



tert-Butyl 3-((3R,4S,7S)-hexahydro-2H-furo[3,4-b][1,4]oxazin-3-yl)-1H-indole-1-carboxylate, Free base (4f¢)

168 ]

)

= o3(ed) |
110(m) e

o o) we 2

814

=12

Croo
Cro
oo

o o

Coot
C1o0

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 0.5 Chemical Shit (ppm)

038

03

03

030
028
028
027
026

025

i7(s)

007 108(s)

006 os(s)
N W2s)  w13s)

s UOAS) HOTES) sy " -
o WoBs) L ui(s) H14(s) WSS g

116.4

8
&

12057
513
7550
7550
5778
s079

003 Hol(s) 102(s)

15108
8
130.4
12203
851
8819

| S—
S

T e T e Ty
™ 15 Chemical Shit (ppm)

T T T T T T T T T
195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 115 110 A



60

(1) ELSD Signal

1.;54 Range: 1688
1500.0004 l
> 1000.0004 :
0]
— E |
500.0004 l.
3 |
0.000 T T T L T T T T T
-0.00 0.50 1.25 1.50 1.75 2.00 225 275 3.00
60 3: Diode Array
1.53 Range: 2.196e+2
2.0e+2] 257.0728
< 1.0e+2
0.0+ T T /j\) \/L T T T T
-0.00 0.50 1.25 1.50 1.75 2.00 225 275 3.00
60 2: Scan ES-
_ 1.52 _ 218 TIC
283.3199 ” 206 4455804 5.02e6
445.589{/ A %
RAVARN'Y
WM/ N
X 33} '23777 A/“"‘ o WV 257
23 136 1873313777 A 237.1538
154.8696 255.2961 DA /
8 P AW NMAAN A A AR WA VMo M AN~
T T T T T T T T
-0.00 0.50 1.25 1.50 1.75 2.00 2.25 275 3.00
60 1: Scan ES+
~ 151 TIC
289.3676 |\ 526e8
1.48 |
144.0176°)\|
° I
D /! 1.64
[ \ 288.2336
| \
)M |
11— L L I L R AR L S AL AL AL AL T—————7— Time
-0.00 0.50 1.25 1.50 1.75 2.00 2.25 275 3.00
60 211 (1.544) 1: Scan ES+
100+ 9.91e7
345.2554
346.2814
=
131.9780
159.9987
367.2332
O L B o L O L B B O L O L L L AL B S S S Bl 11174
200 400 600 700 800 900 1000 100

S235



(3R,4S,7R)-3-(1-Methyl-1H-pyrazol-5-yl)-6-tosyloctahydropyrrolo[3,4-b][1,4]oxazine, Free base (4hp)

090 4

085 3

0703

06s 4

050 4

020§

005 4

107(6) 05(d)
)

2 2

0B(d)

e 62
5.2

r202

ros7

[1o0

103(00)
i4(s)

387

[2=
e
[os

Mo8(m)

Mog(m)

W10(m)  M12(ddd)

utim)

i)

085 4

060 4

0ss 4

0204

045 4

0104

005 4

o r2o

1M

8

145,

o3(s)

025 3

14200

Ho4(s)

13534

0S(s)
o MOB(s)

13120

1287

o7(s)

10589

08(s)

7199

03(s)

ut(s)

()

5055

5259

s(s)

3082

13(s)
b 2(s) I

5005
3704
2178

T T
Chemical Shif (ppm)

155 150 145

140

135

T
130

50 E ) k3 El % 2

Chemical Shift (ppm)



56_new

(1) ELSD Signal

1.{123 Range: 1977
|
E it
1500.0004 “I
E I
=3 1000.000] i
- 3 \
500.0004 : L
E |
0000 T T T T T : T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
56_new 3: Diode Array
1.22 Range: 1.42e+2
238.0728]
E 1.25
1 0e+2] \I| 531‘0723
2 3 0.20 ( |
5oe+t] 2140728 | I
3 I\ |||
I |
0- T J L\ T T T J T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
56_new 2: Scan ES-
~ 124 2.0 I 2.1 b4 TIC
331.3777 \)/.445.5894 . 6.43e6
170 HQSBB ;\’ ™~ ?45.5354 ©
W / W
| Wl N
X 0.19 \’ “ 1.35 1.81 /J \‘VMJ/\\ 259
154.7616 . .
i 655 3961 331.323M ‘\ 154.8156
| l
8 Mo~ /\/W*'\,J‘\«WN\VWA’W ) WM V “NA’W\MA/W\M\
T T T T T T T T
-0.00 0.25 0. 50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3. 00
56_new 1: Scan ES+
- 1.23 124 TIC
363.3992 | 73111824 4.68e8
|
\
\
= ‘ \
1 [ T A/) \J\w“~mw‘w MM\|| Time
-0.00 0.25 0.50 0.75 1. 0 1 75 2 00 2 25 2.50 2.75 3.00
56_new 168 (1.228) 1: Scan ES+
100+ 363.2372 8.99e7
124.9595
364.2632
2| 151.0363
239.0976
365.2892
404.2777
0 T T T T T T T T T T T T T m/z
200 300 400 500 600 700 800 900 1000 1100

S237



(3R,4S,7S)-3-(1-Methyl-1H-indol-2-yl)-6-tosyloctahydropyrrolo[3,4-b][1,4]oxazine, Free base (4iz)

110 3

095

090 3

085 3

0803

065 3

0604

0.5

0403

0353

030 4

045 4

0104

0054

Mo7(9)

8

uoB(0)
M03(d)
N uos(m)

HO4(s)

55

1o2(dd)

O3(s)

108
[1os
[1os

HO1(dd)

382

18(s)

i7(m)

M’E‘R) M13(m)

uitm)

2

M10(td)

is(s)

253

045

0204

0154

oi(s)

145.45

Sross

105(s)

13141

105(s)
Wo(s)

12881

o(s)

Hii(s)
-~ i2(s)

1072

10082

u13(s)

7963

Hi4(s)

7271

s(s)

S

is(s)

iz
gl

5026

H1g(s)

3089

W1S(s)

2203

T T
Chemical Shift (ppm)

125

120

Chemical Shift (ppm)



tert-Butyl 4-((3R,6S8)-6-methylthiomorpholin-3-yl)indoline-1-carboxylate, Free base (41l)

110 5

095

090 3

0853

080 3

065 3

0604

0.5

0403

0354

030 4

045 4

0104

0054

)
108()

3
702

700

0rs)

HO4(m)

3 uot(ee)

)

10B(m)  M02(dd)

103(dd)

[RES
o.

n2As)

156 ]

()

283

T T T
5 10 Chemical Shift (ppm)

M13rs)

o2(s)

E

O3(s)

oi(s)

s s wos)

1880

007 109(s)

112(rs)

1542

uters)

114(ors)

14410

14

L

13054

12018

108(s)

12020

MO7(br s)

1ag

S

15(or d)

8203

HOB(s)

5775

6005

3587

3471

]

145

3 ) 2% 2 18 Cheical Shift (ppm)



29 (1) ELSD Signal
1.10 Range: 1993
I
E I
1500.0004 | |
> E | I
Hon  1000.0004 |
- 3 [
500.0004 |i '.
OOOG T T T T T T T /J T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
29 3: Diode Array
1.69 Range: 2.352e+2
257.17))
2.0e+24 H
5 ] 1.65 ‘Il
2131
< 1.0e+2] ﬂ\
] ;H‘.
o N
. T T T T T T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
29 2: Scan ES-
B 1.68 TIC
331 % 203 5.87¢6
| 49133147 216
[ 331< (T 3314 »
X 163 | | A (| 2253314 2
135 3314 | \//Wf’ './\W<JW 3314
R e
"\/\/-«WW,/\,I\_/ /“W/ WMWW/\/\I,JV‘/ /\f‘\"\lf\f\/\’/ | ‘ ‘ I\/ V\/\l\/W\I\I/v\,~\A/\/\)\/\,LI
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
29 1: Scan ES+
1.66 R_1.70 TIC
2200 |\ 220.0 8.11e8
|
2653 | | :
Yo
/ \ 219
/ KN\A 644.6
~
1 1777 77— |ime
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
29 233 (1.705) 1: Scan ES+
100+ 1.05e8
335.3
279.2
221.1
261.1
318.3
c\CL
222 1
336.3
176.0
174.0
337.3
0 T T T T T T T T T T T T T T T m/z
200 300 400 500 600 700 800 900 1000 1100

S240



(28,5R)-5-(6-(4-Methoxyphenyl)pyridin-2-yl)-

080 4

075 4

7.99

802

802

[ros
Cio
rose

r20

os(m)

701

a8
an

100

-methylthiomorpholine, Free base (41y)

W10(d)

045 -

040 -

030 -

025 -

020 -

010 -

005 -

16230
16208
15801

M02(s)
©

13305

03(s)

12049

11880

10S(s)

11520

5461

MOS(s)
Mo7(s)

s5.94
5520

3283

34.00

i)

2283



59 (1) ELSD Signal
1.?7 Range: 795
3 Il
600.0004 t
B3 400.000] ”‘
] El ' ]
200.0004 ‘] |
E I
0000 T T T T T T - \ T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00 2.25 2.50 275 3.00
59 3: Diode Array
1.56 Range: 2.702e+2
E 259.0728)
2.0e+27 ”‘
2 : I
1.0e+2 \\
4 ‘ |
O- T T T T T T } L T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00 2.25 2.50 275 3.00
59 2: Scan ES-
~ 1.55 TIC
154.92361‘ 210 2.87e6
I AN 55 258
:l 2.07;331.4857 ,‘u“u [(331.3237 236. ’9919
=X 113 1.30 | v “‘V\
| 0.20 061 091 1549236 (| 1923316477 M ., i
155.0316 1640236 1548696 154 92?5 1 \\ "k 'JW' W“ f |15k 2000 154 7016
11 I AN
15 VN \MJK\’U\/\/’W/\N’\WWW Wi \A’W\/ [ i VA \/v \\ Ay
T T T T T
-0.00 025 0.50 075 1.00 125 1.50 175 2.00 2.25 2.50 275 3.00
59 1: Scan ES+
_ 1.55 TIC
301.138971\‘ 4.55e8
IR
|
N 150 | |
B 287.2077 |
Y \
|
A, — .
T T T T Tl [T [ [ T lime
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75
59 214 (1.566) 1: Scan ES+
1004 301.1929 1.01e8
212.1547
302.2188
244.1191
°§3¥
303.2448
186.0764
o T T T T T T T T T T T T m/z
200 300 400 500 600 700 800 900 1000 1100

S242



Benzyl 3-(5-bromopyridin-3-yl)piperazine-1-carboxylate,

08(s)

065

73

735

050

3

955555]

030

MOB(br )

7.30

Free base (4mr)

Ho2trt)

MO1(br dd)

050 4

040

035 4

Mo7(s)
030 § Mo8(s)
Hoy(s)

12073

025

020 4

HOB(s)
104(s)

0S(s)
o; -

48.08 -3
139.45
12914

uezs) |

15095

0104 WoGs)

12218

14045
13813

005 oi(s)

156.94

H(s)

8855

12s)

5814

i13(ors)

WIS(ors)

0.5 Chemical Shift (ppm)

T T T T T T T T T T
195 190 185 180 175 170 165 160 155 150 145 140 135 130 125 120 15 0 105

T rrrr
Chemical Shit (spm)



43 (1) ELSD Signal
1. 38 Range: 1993
i
1500.00 ||
|l
=3 1000.00 [
- |
500.00 " |
| L\
OOOC\ T T T T T . T T T T T T T
- 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
43 3: Diode Array
1.37 Range: 2.06e+2
2.0e+2 256.1_|'\‘
E |
‘\
2 1.0e+2] ‘\I
/|
0- T 1 T AL T 4\4 H‘A T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
43 2: Scan ES-
1.35 TIC
3902 1.37 8.69e¢6
'U f388.2
' l
& \
\ 202 210 215
] I 3314 33143315
] [\ S
7-W«M«f’\/w~%\«ﬂvﬁwwww : /I\/\\/\AMMV\‘,JV/ \/\—\"WWJ\V\I;WJ\/\A : . w\f \W*/\’W’\«/\/\,\_I
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 275 3.00
43 1: Scan ES+
~ 1.38 TIC
378.2) 3.48e8
1 M
] “ \ 1,69
= 1.17 158 19§31 86 194
] 1741 3152 4563 3724 215
] \,/\/ \\//\J NS 1240
; S I
2‘..,.',,.,,|,,.,‘,H,,,T”’,.,,.‘.‘.,.,.,‘.,,.,,.,,,H.,[.-v.,Time
-0.00 0.25 0.50 0.75 1.00 1.50 1.75 2.00 2.25 2.50 2.75 3.00
43 190 (1.390) 1: Scan ES+
100- 378.2 1.05e8
376.3
=
334.2
3322 380.2
0 T T T T T T T T T T T T T m/z
200 300 400 500 600 700 800 900 1000 1100

S244



Benzyl 3-cyclopropylpiperazine-1-carboxylate, Free base (4ma)

035

028

045

o3(m)
)
) os(m)
OT(or )
Ho1(d) e
o1 S wiers
o2(m) . uosm T8 MO
oo ga = ag
il = [ JRaltfic gyt o st
4 T T T T 4 T ™ T T ™ T ™ T T T ™ T T T T ™ T T T T T T T T
95 ) 85 80 75 70 65 50 B B 45 ) a5 20 25 20 1s 10 ChemicalShift(ppm)
i)
1 os)
2(s)
k| 8
k| os(s) Hor(s)
] 3 3
os(s)
1 = os(s)
2 o Hos(s) Ha3(ers) wots)
1 ° 5 g o<(0r ) Ho2(ors) s
] : l
" J
B R S S S S R S S Chemical Shit (ppm)

S245



NB_7236_45

(1) ELSD Signal
1.{?0 Range: 1985
E| ‘l
|
1500.0004 H
"3 1000.000 [l
-} E ‘ l
500.0004 [
= | |
000 T T T T ‘ & T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7236_45 3: Diode Array
1.29 Range: 5.208e+1
E 214.1"“,
4.0e+14 ’l‘
) \
< 20e+1d ‘il
E ) | \‘
’ i
/
O-O_\ I\ T T T |\“"‘/\/\_\" e T T T T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7236_45 2: Scan ES-
0.22 TIC
144.9] 201 207 5.33e6
1” 3314331.42.10
i 1o1asta, W E3H
< I TG T\ 2213314 251 257
>~ | 0.25 //‘»'( i \
|| ey 030 1.71 ' W 331.5238.9
| 114501549 3314 Mg, p
[ Kt M N M WV
; NN WA NN M W N M N
2000 025 0.50 0.75 1.00 125 1.50 1.75 2.00 225 250 275 3.00
NB_7236_45 1: Scan ES+
_ 1.28 TIC
21737 4.62e8
IR
[
o [
=] | 142
N
N S,
1 7 T T[T T T [ime
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00
NB_7236_45 179 (1.309) 1: Scan ES+
100~ 261.2 9.14e7
217.2
125.1
|| 1340
= 262.2
169.1
218.2
1741
o LRI DAL LA L LA L NN L BN UL LA NN RN UL AL LI NN ALY WL LN NN R L L B R LR o M2
200 300 400 500 600 700 800 900 1000 1100

S246



Benzyl 3-(3-phenylisoxazol-5-yl)piperazine-1-carboxylate, Free base (4mx)

105

085

0es

025 4

020 5

005

HoB(m)
o7(m)

751
750

749
738

i3

108(m)

03()

383
38

wi2(m)

iogm)

oS(m)

385

uoierg) MO2Crd)

s
15
35

448
344
334

359 555

[2e2
{

045 4

035 3

025 ]

010

005

108(s)
or(s)
MOS(s) M10(s)
o)
i)
MOB(s)

13037

128.08

13190

104(s)
O3(s) o

156.30
13788

12(s) 3(s)

10400
5929

13(s)

H20(br's)
u21(ors)

woell 3

0.5 Chemical Shit (ypm

160 155 150 145 140 135 130

S247

Chemical Shift (ppm)



NB_7236_53 (1) ELSD Signal
1.#9 Range: 1992
E I
1500.0004 i
"3 1000.000] i
- 3 N
500.0004 I
: I
OOOGI T T T T T ‘! T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7236_53 3: Diode Array
148 Range: 1.849e+2
4 251.17),
1.5e+2 Ii‘
2 102 ‘1
3 i
5.0e+14 (!
3 i
0.0+ T T T T T A \\Lk T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 150 1.75 2.00 225 2.50 2.75 3.00
NB_7236_53 2: Scan ES-
_ 0.83 TIC
209.1]\1 2.69e7
'\
[
o [
= 0.21 \
209.1 ||
A |
s / \AMMNW,// \ e
000 025 0.50 075 1.00 125 1.50 175 2.00 225 250 275 3.00
NB_7236_53 1: Scan ES+
- 145 150 TiC
364 3‘\/‘T364-3 3.56e8
: |
142 ‘ \
352%" | 150
= 364.3
0.83 1.39:319.3 i 1.85 2.04
211.1 B A 3563 4634
Sy,
_ : T - .
2 e e T T T T T T [imeé
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 0
NB_7236_53 206 (1.507) 1: Scan ES+
1004 364.3 8.81e7
366.3
o*)*
386.3
129.0 727.7
236.1
0 T T T T T T T T T T T T T m/z
200 300 400 500 600 700 800 900 1000 1100




3-(Benzo[b]thiophen-2-yl)-1,4-oxazepane, Free base (4qu)

1.05

080

35

056

050

038

005

019

005

oz (m)

1o03(m)

733
=3
730 732

728

104(m)
HO3(m)
- W10(m)
wo2ge) 1§ M05(ddd) —

HO1(69)

e
o+ = = oo oo
9‘5 S‘D 5‘5 S‘D 7‘5 7‘0 5‘5 S‘D 5‘5 S‘D 45 40 35 30 25 20 15 1.0 0.5 Chemical Shift (ppm)
E MoS(s)
3 M11(s)
3 M10(s)
H
El i M2s)
Ta M04(s)
E 2 ad o3(s)
E = s g uozts)
E 8z T g o1(s)
k| &2 woss) ¢ 2
E W
E| MO&(s)
B T i A i P Y S S S S S S - S S S S S S Chermical Shi o)

S249



NB_7236_54 (1) ELSD Signal
1,?;7 Range: 762
E i
600.0004 |
m;  400.0004 ]
e E (l
200.000 [
E I
0000 T T T T T T } > T T T T T T T
-0.00 0.25 0.50 0.75 1.00 125 1.50 1.75 2.00 225 2.50 2.75 3.00
NB_7236_54 3: Diode Array
1.37 Range: 2.328e+2
256.17)
2.0e+2] I
3 ‘I
< 1.0e+24 ‘ 1.39
[|220.1
E ‘J ‘(
0.0 T T T T V_/\J K| T T T T T T
-0.00 0.25 0.50 0.75 1.00 1.25 1.50 175 2.00 2.25 2.50 2.75 3.00
NB_7236_54 2: Scan ES-
0.20 TIC
144.9—|‘ 4.92¢6
018 _| 212
14497\ -
< 1l 135 146 191 3314 203 257
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