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General and Materials

General: All reactions were carried out under an atmosphere of nitrogen using standard Schlenk
techniques unless otherwise noted. "H NMR, *C NMR, "°F spectra were obtained on a 400 MHz NMR
spectrometer. The chemical shifts for 'H NMR were recorded in ppm downfield from tetramethylsilane
(TMS) with the solvent resonance as the internal standard. The chemical shifts for °C NMR were
recorded in ppm downfield using the central peak of CDCl; (77.00 ppm) as the internal standard.
Coupling constants (J) are reported in Hz and refer to apparent peak multiplications. Flash column
chromatography was performed on silica gel (300-400 mesh).

Materials: Commercially available reagents were used throughout without further purification other
than those detailed below. The solvents used in catalyst preparation and hydrogenation reactions were
pretreated by the following procedures: THF was distilled over sodium benzopheneone ketyl under

nitrogen.
1. Preparation of 1a-t

o o o Methyl 3, 5-dioxohexanoate
)J\/U\/U\ 1a was prepared according to the literature'. Mixture of enol and keto forms:
12 OMe 'HNMR (400 MHz, CDCL) 8 5.61 (s, 0.69H), 3.74 (s, 3H), 3.57(, 0.16H),
3.34 (s, 1.58H), 2.27(s, 0.14), 2.26 (s, 0.28H), 2.08 (s, 2.23H). '*C NMR (100
MHz, CDCl3) 6 190.0, 187.0, 167.9, 100.4, 57.1, 52.3, 49.0, 44.7, 24.2.

R=M
o 0O i nowon :b R P:
c -
+ )J\ _OMe 1)NaH w
R N ——— "R OtBu 1d R=2-naphthyl
OtBu | 2) n-BuLi
Me 1e 2-furanyl
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tert-Butyl 3, 5-dioxohexanoate (1b)’: tert-Butyl acetoacetate (20 g, 126.4 mmol) was added
dropwise to a suspension of NaH (60% dispersion in mineral oil, 5.6 g, 139.1 mmol) in 200 mL of
anhydrous THF at 0 °C. The mixture was stirred for an additional 10 min. The clear solution was
cooled to -10 °C, and n-BuLi (58 mL, 2.4 M in hexane) was added dropwise. After stirring for an
additional 30 min at this temperature, N-methoxy-N-methylacetamide (14.4 g, 139.1 mmol) was added
dropwise at -40°C. Then the mixture was warmed to room temperature within 2 h and quenched with
10% aqueous HCI to pH=3-4. The solvent was roto-evaporated for the sake of better extraction. The
residue and aqueous phase was combined and extracted with EtOAc three times, washed with aq.
NaHCO;, brine and dried over Na,SO,. Flash column chromatography (PE/EA=15/1) to give 1b (24.1
g, 95% yield) as colorless liquid. "H NMR (400 MHz, CDCl5) & 5.60 (s, 0.73H), 3.74-3.71 (m, 0.26H),
3.47-3.44 (m, 1H), 3.24 (s, 2H), 2.25 (s, 1H), 2.07 (s, 2H), 1.47 (s, 9H). *C NMR (100 MHz, CDCl;) &
190.0, 187.5, 166.6, 100.3, 81.7, 57.1, 50.6, 46.1, 27.8, 24.2.

le-d were prepared by the same procedure as 1b with the corresponding

N-methoxy-N-methyl-2-naphthamide® and N-methoxy-N-methylfuran-2-carboxamide’.

O O O tert-butyl 3, 5-dioxo-5-phenylpentanoate’
OB White solid. "H NMR (400 MHz, CDCl;) § 7.88 (ddd, J=7.0, 2.4, 1.0
t
1c ! Hz, 2H), 7.60-7.40 (m, 3H), 6.28 (s, 0.92H), 4.29-4.24 (m, 0.12H),

3.57-3.54 (m, 0.13H), 3.39 (s, 2.07H), 1.51-1.46 (m, 9H). *C NMR
(100 MHz, CDCl;) & 189.7, 182.3, 166.6, 134.0, 132.4, 128.6, 128.5, 128.4, 126.9, 96.5, 81.8, 52.9,
50.4,47.0,27.8.

tert-butyl-(naphthalen-2-yl)-3, 5-dioxopentanoate

Thick oil, solidified upon cooling. '"H NMR (400 MHz, CDCl;)

OO 1d OtBu g 40 (s, 1H), 7.95-7.72 (m, 4H), 7.60-7.40 (m, 2H), 6.40 (s, 1H),
3.41 (s, 2H), 1.49 (s, 9H). *C NMR (100 MHz, CDCl;) & 189.6,

182.2,166.7, 135.8, 132.5, 131.3, 129.2, 128.3, 128.2, 128.1, 127.6, 126.7, 122.8, 96.9, 81.9, 47.1, 27.9.

HRMS Calculated for C;9H,(O4 (M+Na): 355.1259, found: 355.1266.

o o o tert-butyl 5-(furan-2-yl)-3,5-dioxopentanoate
Light yellow solid. '"H NMR (400 MHz, CDCl) & 7.58 (dd, J = 1.7,
WOIB“ 0.7 Hz, 1H), 7.17 (dd, J = 3.6, 0.7 Hz, 1H), 6.55 (dd, J = 3.6, 1.7 Hz,
1H), 6.18 (s, 1H), 4.11 (s, 1H), 3.54 (s, 1H), 3.33 (d, J = 1.0 Hz, 2H),
1.48 (s, 9H). BC NMR (100 MHz, CDCl3) 6 185.6, 175.0, 166.6, 149.8, 147.1, 146.2, 118.6, 116.0,

112.7, 112.5, 96.2, 81.9, 52.8, 50.6, 45.8, 27.8. HRMS Calculated for C3H;s05 (M+Na): 275.0895,
found: 275.0898.

1f-s were prepared by either of the following route. The 3, 5-diketo tert-butyl esters were prepared
by the same procedure as 1b-c. The Weinreb amides were prepared according to the literature.”™ °

The amminolysis was carried out according to the procedure in the literature.’
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Route A:
o 1f: R=Et, R'=H, RZ%=tBu
0 0 P 1g:R=Cy,R' =H, R?=tBu
N OMe _1)NaH _ W B 1 R2-
)J\/U\OtBu R '?l 2)n -BuLi OtBu 1!1'R_Me R.R _-(CH2)2O(CH2)2-
Me 1i: R=tBu, R", R?=-(CH,),0(CH,),-
1j: R=Et, R, R?=-(CH,),0(CH,),-

W + mipagy Xvlene W 1k: R=Me, R'=R2=Bn
otBu * R'R®NH _

(0.8-1.2 eq.) Creflux R vield" 11: R=Ph(CH,),, R'= R?=Et
1m: R=Ph, R'= R?=Et
1n: R=2-MeCgHs, R'= R?=Et
Route B: 10:R=3-CIC¢Hs, R'= R2=Et
o) O O O 1p:R=4-MeOCgHs, R'= R%=Et
0O O
L+ NaH+ nBuLi RJ\X THF, < WNB 19:R=4-CF3CcHs, R'= R?=Et
B= 1= R2=
NEt2 X=0OMe 80~85% yleld 2 1rR—1-Naphthy|, R'= R“=Et
or NMeOMe 1s:R=2-Thienyl, R'= R%=Et
0O o O N-(tert-butyl)-3, 5-dioxoheptanamide
\)J\)J\)J\NHtBu Yellow oil. '"H NMR (400 MHz, CDCly) & 6.42 (s, 1H), 5.60 (s,
1f 0.73H), 3.72 (s, 0.29H), 3.38 (s, 0.28H), 3.18 (s, 1.69H), 2.54 (q, J =

7.3 Hz, 0.31H), 2.34 (q, J = 7.5 Hz, 1.62H), 1.34 (s, 9H), 1.14 (t, J = 7.5 Hz, 2.37H), 1.07 (t, J = 7.3 Hz,
0.59H). *C NMR (100 MHz, CDCl;) & 200.2, 193.7, 190.0, 165.1, 99.3, 56.1, 51.4, 51.1, 47.4, 36.8,
30.5, 28.6, 28.3, 9.40, 7.2. HRMS Calculated for C;,H;sNO; (M+Na): 236.1263, found: 236.1272.

0 0 0 N-(tert-butyl)-5-cyclohexyl-3, 5-dioxopentanamide
Yellow oil, solidified upon cooling. 'H NMR (400 MHz, CDCl;) &
6.49 (s, 1H), 5.58 (s, 0.9H), 3.75 (s, 0.19H), 3.37 (s, 0.21H), 3.19 (s,
1g 1.65H), 2.25 — 2.08 (m, 1H), 1.96 — 1.65 (m, 5H), 1.35 (s, 9H), 1.45
— 1.12 (m, 5H). *C NMR (100 MHz, CDCl3) § 200.6, 195.3, 191.5, 165.2, 98.1, 54.4, 51.4, 51.0, 47.6,
45.4,29.2, 28.3, 27.8, 25.5, 25.4, 25.2. HRMS Calculated for C;sH,sNO3; (M+Na): 290.1732, found:

NHtBu

290.1736.
e} o o 1-morpholinohexane-1, 3, 5-trione

)J\/U\/U\ Yellow oil. 'H NMR (400 MHz, CDCl;) § 5.65 (s, 0.66H), 3.64-3.58 (m,

1h '\G 6H), 3.50-3.41 (m, 2H), 3.41 (s, 2.25H), 2.26 (s, 0.77H), 2.04 (s, 2.22H).

O 1 NMR (100 MHz, CDCl5) & 202.2, 198.1, 189.4, 188.4, 165.0, 164.7,

99.8, 88.0, 66.2, 66.12, 56.7, 50.4, 48.6, 46.4, 46.2, 44.7, 41.9, 41.7, 30.4, 23.4. HRMS Calculated for
CioH5NO4 (M+Na): 236.0899, found: 236.0893.

O O O 6, 6-dimethyl-1-morpholinoheptane-1,3,5-trione
Light yellow oil. 'H NMR (400 MHz, CDCls) § 5.72 (s, 1H), 3.81 (s,
1 '\@ 0.37H), 3.61-3.70 (m, 6H), 3.55 — 3.50 (m, 2H), 3.47 (s, 2H), 1.17 (s,
9H). *C NMR (100 MHz, CDCl;) § 198.90, 198.1, 190.2, 165.1, 95.3,

66.2, 66.2, 50.5, 49.0, 46.5, 463, 45.0, 41.9, 41.7, 38.2, 26.8, 25.7, 25.6. HRMS Calculated for
C13H, NO, (M+H): 256.1549, found: 256.1535.
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0 0 0 1-morpholino-5-phenylpentane-1, 3, 5-trione
Yellow solid. 'H NMR (400 MHz, CDCl;) § 7.95-7.84 (m, 2H),
1] ’\@ 7.57-7.42 (m, 3H), 6.33 (s, 0.91H), 4.29 (s, 0.20H), 3.75 (s, 0.21H),
3.72-3.65 (m, 6H), 3.59 (s, 1.85H), 3.59-3.54 (m, 2H). °C NMR

(100 MHz, CDCl5) 6 191.5, 181.2, 165.1, 133.8, 133.4, 132.4, 128.6, 128.4, 128.2, 126.8, 96.2, 66.4,
66.3, 52.6, 48.9, 46.6, 46.4, 45.8, 42.1, 41.8. HRMS Calculated for C;sH;;NO4 (M+H): 276.1236,
found: 276.1237.

1k was prepared by the procedure reported in the literature®

O
O X § 97
+ LDA + M
EtO NBn, i NBn,

2, 4-Pentadione (5.1 g, 50 mmol) was added dropwise to a solution of LDA (100 mmol) (prepared from
10.6 g of 'Pr,NH and 42 mL of 2.4 M n-BuLi) in 80 mL of THF at -78°C during half an hour. Then
warmed to -20°C, ethyl dibenzylcarbamate’ (13.5 g, 50 mmol) was added dropwise. The mixture was
warmed to room temperature and stirred overnight. The solvent was evaporated. The residue was
dissolved in 30 mL water and washed with 20 mL Et,0 to remove the remained 2, 4-pentadione. The
water phase was acidified with cold 10% HCI to pH=2-3 and extracted with EtOAc, washed with brine
and dried over Na,SO,. Flash column chromatography (PE/EA=4/1) to give 1k (10.5 g, 65% yield) as
thick yellow oil. 'H NMR (400 MHz, CDCly) § 7.41-7.12 (m, 10H), 5.65 (s, 0.7H), 5.30-5.27 (m,
0.19H), 4.63 (s, 2H), 4.49 (s, 2H), 3.78 (s, 0.29H), 3.71 (s, 0.30H), 3.51 (s, 1.59H), 3.24 (s, 0.25H),
224 (d, J=2.0 Hz, 0.77H), 2.05 (s, 2.23H). *C NMR (100 MHz, CDCl3) & 202.8, 202.2, 198.4, 189.4,
188.8, 172.0, 170.9, 167.5, 167.2, 136.6, 135.8, 128.8, 128.4, 128.0, 127.9, 127.6, 127.3, 126.4, 126.2,
100.2, 89.0, 57.1, 50.8, 50.4, 49.6, 48.8, 48.2, 48.1, 47.7, 45.0, 30.6, 29.5, 23.8. HRMS Calculated for
CyHNO; (M+Na): 346.1419, found: 346.1423.

O O O N, N-diethyl-3, 5-dioxo-7-phenylheptanamide
Thick yellow oil. '"H NMR (400 MHz, CDCl;) & 7.34-7.08 (m,
1l NEt 5H), 5.65 (s, 0.55H), 5.11 (s, 0.13H), 3.76 (s, 0.35H), 3.38 (s,
1.79H), 3.41-3.23 (m, 4H), 2.96-2.84 (m, 2H), 2.62-2.58 (m,
1.43H), 2.28 (s, 0.31H), 1.20-1.08 (m, 6H). "*C NMR (100 MHz, CDCl;) § 203.9, 203.3, 198.5, 190.8,
189.3, 169.7, 165.5, 140.0, 128.0, 127.8, 125.8, 125.7, 99.5, 88.8, 56.1, 49.9, 48.4, 44.5, 43.4, 42.2,
39.8, 38.8, 31.1, 29.0, 28.9, 13.8, 12.4. HRMS Calculated for C;;H»;;NO; (M+Na): 312.1576, found:

312.1577.
O O O N, N-diethyl-3, 5-dioxo-5-phenylpentanamide
NEL Thick yellow oil. '"H NMR (400 MHz, CDCl;) § 8.03-7.83 (m, 2H),
im 2 7.61-7.39 (m, 3H), 6.37 (s, 1H), 4.34 (s, 1H), 3.68 (s, 1H), 3.54 (s, 1H),

3.46-3.26 (m, 4H), 2.28 (s, 1H), 1.24-1.08 (m, 6H).>C NMR (100
MHz, CDCly) & 191.9, 181.5, 165.9, 133.9, 132.4, 128.6, 128.5, 128.4, 126.9, 96.4, 52.9, 49.8, 48.8,
46.0, 42.6, 42.5, 40.2, 40.1, 14.1, 12.8. HRMS Calculated for C,sH;qNO; (M+Na): 284.1263, found:
284.1233.
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Me O N, N-diethyl-3, 5-dioxo-5-(o-tolyl)pentanamide

O O
Thick yellow oil. '"H NMR (400 MHz, CDCls) § 7.54-7.45 (m, 1H),
1n NE2 534 (d, 3= 6.5 Hz, 1H), 7.31-7.17 (m, 2H), 6.03 (s, 0.78H), 4.30 (s,
0.18H), 3.68 (s, 0.19H), 3.52 (s, 1.93H), 3.49-3.29 (m, 4H), 2.50 (s,

3H), 1.18 (dt, J = 22.8, 7.2 Hz, 6H). *C NMR (100 MHz, CDCl;) § 198.7, 196.7, 190.6, 185.3, 170.3,
165.1, 136.3, 134.1, 131.3, 130.6, 130.1, 129.0, 127.7, 125.1, 125.0, 100.0, 88.5, 54.5, 48.1, 47.6, 44.6,
41.9,41.8,41.2,39.5,39.3,20.7, 20.0, 13.4, 12.1. HRMS Calculated for C;sH,;NO; (M+H): 276.1600,
found: 276.1584.

5-(3-chlorophenyl)-N, N-diethyl-3, 5-dioxopentanamide

O O O
cl Thick yellow oil. 'H NMR (400 MHz, CDCl;) 6 7.85 (t, J=1.9 Hz,
1o NEt 1H),7.74 (ddd, J= 7.8, 1.6, 1.1 Hz, 1H), 7.47 (dd, J = 2.1, 1.1 Hz,

1H), 7.38 (t, J = 7.9 Hz, 1H), 6.34 (s, 1H), 3.81 (s, 1H), 3.66 (s,

1H), 3.54 (s, 2H), 3.40 (dd, J = 17.0, 7.2 Hz, 4H), 1.18 (dt, J = 19.2, 7.1 Hz, 6H). ">C NMR (100MHz,
CDCl;) 8 198.6, 191.9, 179.0, 165.2, 135.2, 134.0, 131.6, 129.5, 129.3, 126.2, 124.4, 96.5, 88.8, 52.4,
48.0, 45.0, 42.1, 39.7, 13.6, 12.3. HRMS Calculated for C;sH;sNOsCl (M+H): 296.1053, found:
296.1054.

N, N-diethyl-5-(4-methoxyphenyl)-3, 5-dioxopentanamide

O O O
Thick yellow oil. 'H NMR (400 MHz, CDCl;) & 8.03-7.83 (m,

1p NEL  2H), 6.97-6.87 (m, 2H), 6.29 (s, 0.73H), 5.20 (s, 0.08H), 4.28 (s,

MeO 0.35H), 3.86 (s, 2.82H), 3.79-3.77 (m, 0.17H), 3.67 (s, 0.36H),

3.50 (s, 1.53H), 3.44-3.36 (m, 4H), 1.27-1.06 (m, 6H). >*C NMR (100 MHz, CDCl5) & 199.1, 192.4,
189.5, 181.9, 170.7, 165.6, 162.7, 130.4, 130.3, 128.6, 125.9, 113.4, 95.1, 88.5, 54.8, 52.3, 48.2, 44.7,
42.1, 42.0, 39.7, 39.6, 13.6, 12.3. HRMS Calculated for C;cH,NO, (M+H): 292.1549, found:
292.1540.

N, N-diethyl-3, 5-dioxo-5-(4-(trifluoromethyl)phenyl)penta-

O (] O
NEt nemide.
1q 2 Yellow solid. "H NMR (400 MHz, CDCl;) 6 7.97 (d, J = 8.2 Hz,
Fs;C

2H), 7.69 (d, J = 8.3 Hz, 2H), 6.41 (s, 0.82H), 4.38 (s, 0.11H),
3.65 (s, 0.11H), 3.56 (s, 1.70H), 3.40 (dd, J = 16.1, 7.2 Hz, 4H), 1.18 (dt, J = 21.5, 7.1 Hz, 6H)."*C
NMR (100 MHz, CDCl;) 6 193.3, 178.8, 165.6, 137.2, 133.7, 133.3, 129.0, 128.9, 127.2, 125.5, 1254,
1249, 122.1,97.3,89.2, 53.2, 48.4, 46.1, 42.6, 40.3, 14.1, 12.7. "F NMR (376 MHz, CDCl;) § -63.61,
-63.78. HRMS Calculated for C;sH;sNO4F; (M+H): 330.1317, found: 330.1310.

O o O N, N-diethyl-5-(naphthalen-1-yl)-3, 5-dioxopentanamide

O Thick yellow oil. "H NMR (400 MHz, CDCl3) & 8.45 (dd, J = 8.3,

O 1 NEL 10 Hy, 1H), 8.04-7.85 (m, 2H), 7.74 (dd, J = 7.2, 12 Hz, 1H),

7.58-7.48 (m, 3H), 6.21 (s, 1H), 4.46 (s, 0.16H), 3.55 (s, 1.78H),

3.47-3.35 (m, 4H), 1.19 (dt, J = 28.2, 7.1 Hz, 6H). >C NMR (100 MHz, CDCl;) & 190.4, 186.2, 165.7,

133.6, 133.5, 133.0, 131.7, 129.8, 128.3, 128.1, 127.2, 127.0, 126.3, 126.1, 125.5, 125.2, 124.5, 124.2,

101.46, 55.6, 48.8, 45.1, 42.5, 40.2, 14.0, 12.7. HRMS Calculated for CoH,;NO; (M+H): 312.1600,
found: 312.1584.
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N, N-diethyl-3, 5-dioxo-5-(thiophen-2-yl)pentanamide
Light brown solid. "H NMR (400 MHz, CDCly) 8 7.87-7.58 (m, 2H),
\\ 1s NEt2 715 (d, J = 4.1 Hz, 1H), 6.19 (s, 0.55H), 5.26 (s, 0.11H), 4.27 (s,
S 0.40H), 3.75 (s, 0.21H), 3.67 (s, 0.41H), 3.48 (s, 1.29H), 3.46-3.19 (m,
4H), 1.11-1.22 (m, 6H). >C NMR (100 MHz, CDCl;) 3 198.2, 186.4, 185.1, 180.0, 169.9, 165.6, 165.4,
143.0, 140.2, 134.7, 134.3, 133.6, 133.2, 132.4, 130.3, 128.1, 128.0, 96.3, 88.8, 53.3, 49.3, 48.2, 46.3,
433, 42.3, 42.2, 41.7, 39.9, 39.8, 13.8, 13.7, 12.5. HRMS Calculated for C,;H,;NO;S (M+Na):
290.0827, found: 290.0825.

O O O

N, N-diethyl-4, 4-dimethyl-3, 5-dioxoheptanamide
1t was prepared by amminolysis’ of tert-butyl 4, 4-dimethyl-3,
W NEt, 5-dioxoheptanoate, which was prepared according to the literature'’. Light
yellow oil. '"H NMR (400 MHz, CDCl;) & 5.16 (5,0.53H), 3.55 (s, 0.94H),
3.36 (dd, J=14.3, 7.1 Hz, 4H), 3.32 — 3.21 (m, 2H), 2.55 (qd, J = 7.2, 3.4 Hz, 2H), 1.40 (s, 3H), 1.32
(s, 3H), 1.15 (dt, 3 =20.1, 7.2 Hz, 6H), 1.05-1.01 (m, 3H). *C NMR (100 MHz, CDCl3) & 210.7, 204.0,

179.3,170.9, 165.7, 84.8, 61.8, 53.5,44.2,42.4,41.9, 40.1, 39.9, 31.4, 30.5, 22.1, 21.3, 13.9, 13.0, 12.6,
7.9, 7.6. HRMS Calculated for C3H»;NO; (M+Na): 264.1576, found: 264.1577.

2. Procedure for the preparation of 2a-t

To a 50 mL dried Schlenk tube were added RuCl,(PPh3); (24 mg, 0.025 mmol) (prepared according to
the literature'") and 25 mL degassed THF and then the solution was equally divided into 5 vials which
contained 1 mmol of substrates. Then the vials were taken into an autoclave. The autoclave was purged
three times with H, and the required pressure of H, was set. Then the autoclave was stirred under
specified reaction conditions. After being cooled to ambient temperature and careful release of the
hydrogen, the autoclave was opened and the solvent was evaporated. Passing the crude samples

through a short pad of silica gel eluted with petroleum ether and ethyl acetate.

O OH O Methyl 3-hydroxy-5-oxohexanoate'”
w Yellow liquid. "H NMR (400 MHz, CDCl;) & 4.52 — 4.41 (m, 1H), 3.70 (s,
OMe  3H), 3.45 - 3.37 (m, 1H), 2.69— 2.67 (m, 2H), 2.54 — 2.49 (m, 2H), 2.19 (s,
3H)."C NMR (100 MHz, CDCl3) & 208.1, 172.0, 51.55, 48.93, 40.34, 30.47.

o OH O tert-butyl 3-hydroxy-5-oxohexanoate
M Yellow liquid. '"H NMR (400 MHz, CDCl3) § 4.47 — 4.35 (m, 1H), 3.48 (s,
OtBu 1H), 2.65 (dd, J = 8.3, 6.2 Hz, 2H), 2.42 (d, J = 6.4 Hz, 2H), 2.19 (s, 3H),
1.44 (d, J = 5.2 Hz, 9H). *C NMR (100 MHz, CDCl;) & 208.1, 171.0, 80.9,
64.2,49.1,41.6, 30.5, 27.8. HRMS Calculated for C;oH;50,4 (M+Na): 225.1103, found: 225.1126.

2b

tert-butyl 3-hydroxy-5-oxo-5-phenylpentanoate

Yellow oil. '"H NMR (400 MHz, CDCly) & 8.00-7.92 (m, 2H),
OtBU  761-7.57 (m, 1H), 7.48 (t, J = 7.6 Hz, 2H), 3.63 (s, 1H), 3.22 (dd, J =

13.4, 5.3 Hz, 2H), 2.54 (dd, J = 6.3, 4.7 Hz, 2H), 1.47 (s, 9H). °C

O OH O

2c
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NMR (100 MHz, CDCls) 6 199.3, 171.3, 136.5, 133.5, 128.6, 128.0, 81.2, 64.8, 44.2, 41.8, 28.0, 27.9.
HRMS Calculated for C;sH,,O4 (M+Na): 287.1259, found: 287.1269.

o) OH O tert-butyl 3-hydroxy-5-(naphthalen-2-yl)-5-oxopentanoate
Light yellow oil. H NMR (400 MHz, CDCl;) & 8.47 (s, 1H),
OO od OtBu 8.00-7.84 (m, 4H), 7.64-7.53 (m, 2H), 4.71-4.64(m, 1H), 3.70 (d,
J=3.6 Hz, 1H), 3.41-3.28 (m, 2H), 2.67-2.50 (m, 2H), 1.47 (s,
9H)."*C NMR (100 MHz, CDCl3) & 199.1, 171.2, 135.5, 133.8, 132.2, 129.9, 129.5, 128.5, 128.3,
127.59, 126.7, 123.4, 81.0, 64.8, 44.3, 41.8, 27.9. HRMS Calculated for C,oH,0, (M+Na): 337.1416,
found: 337.1414.

o OH O tert-butyl 5-(furan-2-yl)-3-hydroxy-5-oxopentanoate
Yellow oil. 'H NMR (400 MHz, CDCl;) & 7.61-7.58(m, 1H),
\\ 2 OtBu 7.24-7.21 (m, 1H), 6.55-6.52 (m, 1H), 4.61-4.51 (m, 1H), 3.56 (s, 1H),
@]

3.13-2.94 (m, 2H), 2.50 (dd, J = 4.2, 3.0 Hz, 2H), 1.45 (s, 9H). "°C
NMR (100 MHz, CDCly) & 187.5, 170.9, 152.1, 146.6, 117.7, 112.1, 80.8, 64.4, 44.0, 41.7, 27.7.
HRMS Calculated for C{3H ;305 (M+Na): 277.1052, found: 277.1050.

O OH O N-(tert-butyl)-3-hydroxy-5-oxoheptanamide
M Yellow oil. "H NMR (400 MHz, CDCl3) & 5.88 (s, 1H), 4.36 (dd, J =
of NHtBU 7.9, 3.9 Hz, 1H), 4.19 (d, J = 3.1 Hz, 1H), 2.64-2.44 (m, 4H), 2.33-2.22
(qd, J = 15.1, 5.8 Hz, 2H), 1.33 (s, 9H), 1.05 (t, J = 7.3 Hz, 3H)."*C
NMR (100MHz, CDCL3) & 210.8, 170.8, 64.8, 50.7, 48.0, 42.5, 36.4, 28.3, 7.1. HRMS Calculated for
C11H, NO5 (M+H): 216.1600, found: 216.1606.

O OH O N-(tert-butyl)-5-cyclohexyl-3-hydroxy-5-oxopentanamide

Thick yellow oil. '"H NMR (400 MHz, CDCl3) & 5.92 (s, 1H), 4.37 —
4.29 (m, 1H), 4.17 (d, J =3.2 Hz, 1H), 2.66 (dd, J= 6.2, 2.0 Hz, 2H),
2.39-2.18 (m, 3H), 1.89-1.72 (m, 4H), 1.68 (s, 2H), 1.37-1.32 (m,
9H), 1.32-1.14 (m, 4H). *C NMR (100 MHz, CDCl3) § 213.8, 170.7, 64.9, 50.9, 46.1, 42.6, 28.4, 27.9,
25.5,25.2. HRMS Calculated for CsH,7NO; (M+Na): 292.1889, found: 292.1887.

NHtBu
29

O OH O 3-hydroxy-1-morpholinohexane-1, 5-dione
)WL Yellow oil. 'H NMR (400 MHz, CDCly) § 4.45 (s, 1H), 4.14 (s, 1H),
2h '\@ 3.70-3.64 (m, 4H), 3.64-3.58 (m, 2H), 3.50-3.41 (m, 2H), 2.71 (dd, J =
12.6, 6.3 Hz, 2H), 2.50 (ddd, J = 24.2, 16.0, 6.0 Hz, 2H), 2.20 (s, 3H). "°C
NMR (100 MHz, CDCl3) & 207.9, 170.09, 66.4, 66.2, 64.4, 49.3, 45.6, 41.5, 38.4, 30.6. HRMS
Calculated for C;(H;;NO, (M+Na): 238.1055, found: 238.1050.

0 OH O 3-hydroxy-6, 6-dimethyl-1-morpholinoheptane-1, 5-dione

Yellow oil. "H NMR (400 MHz, CDCly) & 4.47-4.37 (m, 1H), 4.16 (d,
. N/\ J = 3.5 Hz, 1H), 3.69-3.65 (m, 4H), 3.65-3.59 (m, 2H), 3.49-3.44 (m,
2i K/O

2H), 2.80 (ddd, J = 37.7, 17.7, 6.2 Hz,2H), 2.52 (ddd, J = 23.7, 15.8,
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6.0 Hz,2H), 1.14 (s, 9H).>C NMR (100 MHz, CDCl;) § 215.22, 170.06, 66.46, 66.26, 64.74, 45.66,
42.51,41.50, 38.45, 25.91. HRMS Calculated for C3H,;NO, (M+Na): 256.1549, found: 256.1535.

0 OH O 3-hydroxy-1-morpholino-5-phenylpentane-1, 5-dione

Yellow oil. 'H NMR (400 MHz, CDCls) § 8.01-7.90 (m, 2H), 7.62 -
2 '\@ 7.53 (m, 1H), 7.51-7.41 (m, 2H), 4.63 (s, 1H), 4.31 (d, J = 3.0 Hz,
1H), 3.72 — 3.57 (m, 6H), 3.46 (dd, J = 6.0, 3.7 Hz, 2H), 3.36-3.21

(m, 2H), 2.75-2.48 (m, 2H), 1.24 (dd, J = 7.9, 6.4 Hz, 1H). *C NMR (100 MHz, CDCl;) 5 191.5, 181.2,
165.1, 133.8, 133.4, 132.4, 128.6, 128.4, 128.2, 126.8, 96.3, 66.4, 66.3, 52.6, 48.9, 46.6, 46.4, 45.8,
42.1, 41.8. HRMS Calculated for C;sH;yNO4(M-+Na): 300.1212, found: 300.1214.

O OH O N, N-dibenzyl-3-hydroxy-5-oxohexanamide
NBn Yellow oil. '"H NMR (400 MHz, CDCls) & 7.47-7.03 (m, 10H), 4.60 (q, J =
2k 2 15.0 Hz, 2H), 4.51-4.56 (m, 1H), 4.44 (s, 2H), 4.36 (d, J = 3.3 Hz, 1H),

2.78-2.48 (m, 4H), 2.18 (s, 3H). °*C NMR (100 MHz, CDCl;) & 207.4, 172.0, 136.4, 135.5, 128.5,
128.2, 127.6, 127.2, 127.0, 126.0, 64.5, 49.4, 49.2, 47.6, 38.5, 30.2. *C NMR (100 MHz, CDCl;) &
207.4, 172.0, 136.4, 135.5, 128.5, 128.2, 127.6, 127.2, 127.0, 126.0, 64.5, 49.4, 49.2, 47.6, 38.5, 30.2.
HRMS Calculated for C,0H,3NO3; (M+Na): 348.1576, found: 348.1574.

N, N-diethyl-3-hydroxy-5-oxo-7-phenylheptanamide

O OH O
Yellow oil. 'H NMR (400 MHz, CDCl;) 3 7.16-7.29 (m, SH),

o NEt2 458 (d, 3= 3.3 Hz, 1H), 4.40-4.45 (m, 1H), 3.31 (dg, J = 21.9,

7.1 Hz, 4H), 2.92-2.70 (m, 4H), 2.62-2.53 (m, 2H), 2.34 (dd, J =

16.1, 8.4 Hz, 2H), 1.19-1.10 (m, 6H). *C NMR (100MHz, CDCl;) & 208.6, 170.7, 140.5, 128.0, 127.9,
125.6, 64.6, 48.7, 44.6, 41.6, 39.7, 38.0, 29.1, 22.0, 13.7, 12.6. HRMS Calculated for C,;H,sNO;
(M+Na): 314.1732, found: 314.1725.

N, N-diethyl-3-hydroxy-5-oxo-5-phenylpentanamide

0O OH O
Thick yellow oil. 'H NMR (400 MHz, CDCly) & 8.03-7.91 (m, 2H),

om . NER2 5564 3=7.4 Hz, 1H), 747 (dd, J = 107, 4.5 Hz, 2H), 472 (d, ] =

3.5 Hz, 1H), 4.66-4.55 (m, 1H), 3.43-3.16 (m, 6H), 2.77-2.44 (m, 2H),

1.15 (dt, J = 18.0, 7.2 Hz, 6H). >C NMR (100 MHz, CDCl;) & 198.7, 170.8, 136.5, 132.9, 128.2, 127.7,
65.0, 44.5, 41.6, 39.7, 38.2, 13.7, 12.6. HRMS Calculated for C;sH, NO; (M+Na): 286.1419, found:
286.1411.

Me O OH O N, N -diethyl-3-hydroxy-5-o0xo-5-(o-tolyl)pentanamide
Thick yellow oil. '"H NMR (400 MHz, CDCl;) & 7.72-7.64 (m, 1H),
MNBZ 735 (td, J = 7.5, 1.3 Hz, 1H), 7.28-7.18 (m, 2H), 4.64 (s, 1H),
4.60-4.52 (m, 1H), 3.41-3.26 (m, 4H), 3.22-3.08 (m, 2H), 2.72-2.43 (m,
2H), 2.49 (s, 3H), 1.19-1.07 (m, 6H). *C NMR (100 MHz, CDCl5) & 202.6, 170.8, 137.7, 137.3, 131.6,
131.1, 128.4, 125.4, 65.2, 47.4, 41.7, 39.8, 38.2, 20.9, 13.7, 12.7. HRMS Calculated for C,sH;NO;

(M+H): 278.1756, found: 278.1739.

5-(3-chlorophenyl)-N, N -diethyl-3-hydroxy-5-oxopentanamide

O OH O
cl
: NEt,
(0]
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Thick yellow oil. "H NMR (400 MHz, CDCl;) & 7.94 (d, J = 1.8 Hz, 1H), 7.85 (dd, J = 7.8, 1.5 Hz, 1H),
7.57-7.51 (m, 1H), 7.41 (t, J = 7.9 Hz, 1H), 4.69 (d, = 3.5 Hz, 1H), 4.65-4.54 (m, 1H), 3.42-3.29 (m,
4H), 3.27-3.14 (m, 2H), 2.76-2.44 (m, 2H), 1.21-1.08 (m, 6H). °*C NMR (100 MHz, CDCl;) & 197.4,
170.7, 138.1, 134.5, 132.7, 129.6, 127.8, 126.0, 64.9, 44.7, 41.7, 39.8, 38.1, 13.8, 12.7. HRMS
Calculated for C;5sH,0NO;C1 (M+H): 298.1210, found: 298.1196.

N, N -diethyl-3-hydroxy-5-(4-methoxyphenyl)-5-oxopent-
anamide

NEt2  Thick yellow oil. '"H NMR (400 MHz, CDCL) § 7.96 (d, J =
MeO 8.6 Hz, 2H), 6.93 (d, J = 8.7 Hz, 2H), 4.73 (d, J = 3.4 Hz, 1H),
4.65-4.53 (m, 1H), 3.87 (s, 3H), 3.41-3.28 (m, 4H), 3.77-3.44 (m, 2H), 2.77-2.44 (m, 2H), 1.14 (dt, J =
17.1, 7.1 Hz, 6H). *C NMR (100 MHz, CDCl3) § 197.2, 170.8, 163.2, 130.0, 129.6, 113.3, 65.1, 55.0,
44.1, 41.6, 39.7, 38.2, 13.7, 12.6. HRMS Calculated for C;sH,3sNO, (M+Na): 316.1525, found:
316.1520.

@
/)2
o

N, N -diethyl-3-hydroxy-5-0x0-5-(4-(trifluoromethyl)phenyl)-
pentanamide
NEL2  Thick yellow oil. 'H NMR (400 MHz, CDCly) & 8.07 (dd, J =
8.8, 0.7 Hz, 2H), 7.78-7.63 (m, 2H), 4.70 (s, 1H), 4.64-4.56 (mm,
1H), 3.42-3.29 (m, 4H), 3.28-3.14 (m, 2H), 2.75-2.45 (m, 2H),
1.14 (dt, J=21.4, 7.2 Hz, 6H). °C NMR (100 MHz, CDCl;) & 197.8, 170.7, 139.3, 134.3, 134.0, 133.7,
133.3, 128.2, 125.2, 125.2, 64.9, 44.9, 41.6, 39.8, 38.2, 13.6, 12.5. ’F NMR (376 MHz, CDCl;) &
-63.67. HRMS Calculated for C;sH,)NO4F; (M+H): 332.1474, found: 332.1456.

o
g2
o

FsC

N, N-diethyl-3-hydroxy-5-(naphthalen-1-yl)-5-oxopentanamide

Thick yellow oil. "H NMR (400 MHz, CDCl;) & 8.68-8.61 (m, 1H),

NEt, 8.03-7.86 (m, 3H), 7.64-7.48 (m, 3H), 4.71 (d, J = 3.5 Hz, 1H),

4.70-4.64 (m, 1H), 3.47-3.31 (m, 4H), 3.31-3.25 (m, 2H), 2.65 (ddd,

J =24.0, 16.0, 5.8 Hz, 2H), 1.15 (dt, J = 16.1, 7.2 Hz, 6H). "°C

NMR (100 MHz, CDCl;) 6 202.8, 170.9, 135.3, 133.6, 132.6, 129.8, 128.2, 128.0, 127.7, 126.2, 125.5,

124.1, 65.5, 48.0, 41.7, 39.8, 38.2, 13.8, 12.8. HRMS Calculated for C;yH,3sNO; (M+H): 314.1756,
found: 314.1762.

2r

o
o
I
o

N, N-diethyl-3-hydroxy-5-oxo0-5-(thiophen-2-yl)pentanamide
'H NMR (400 MHz, CDCl3) § 7.77 (dd, J = 3.8, 1.1 Hz, 1H), 7.65 (dd,
2 NEt2 j-50,1.1 Hz, 1H), 7.14 (dd, J = 4.9, 3.8 Hz, 1H), 4.75 (d, J = 3.7 Hz,
1H), 4.63-4.50 (m, 1H), 3.42-3.28 (m, 4H), 3.27-3.10 (m, 2H),
2.76-2.44 (m, 2H), 1.19-1.07 (m, 6H). *C NMR (100 MHz, CDCl3) & 191.2, 170.5, 143.8, 133.6, 132.3,
127.8, 65.0, 45.1, 41.5, 39.5, 38.0, 13.5, 12.5. HRMS Calculated for C,3H;;NO;S (M+Na): 290.0827,
found: 290.0825.

O OH O

2
wn

N, N-diethyl-3-hydroxy-4, 4-dimethyl-5-oxoheptanamide
'H NMR (400 MHz, CDCLy) & 4.54 (d, J = 2.0 Hz, 1H), 4.16 (d, J = 10.4
NEt; Hz 1H), 3.35-3.31(m, 4H), 2.67-2.51(m, 2H), 2.46-2.17 (m, 2H),

O OH O

;

2t
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1.20-1.16(d, J = 2.3 Hz, 6H) 1.18-1.15 (m, 3H), 1.12 (t, J = 7.1 Hz, 3H), 1.02 (t, J = 7.2 Hz, 3H)."*C
NMR (100 MHz, CDCl;) 6 215.3, 171.6, 72.7, 50.7, 41.8, 40.0, 33.6, 31.1, 20.7, 19.9, 13.8, 12.7, 7.6.
HRMS Calculated for C{3H,sNO; (M+Na): 266.1732, found: 266.1726.
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4. Copies of NMR Spectra and HRMS Reports

(1a) Methyl 3, 5-dioxohexanoate
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(1b) tert-butyl 3, 5-dioxohexanoate
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(1c) tert-butyl 3, 5-dioxo-5-phenylpentanoate
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(1d) tert-butyl 5-(naphthalen-2-yl)-3, 5-dioxopentanoate
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Selected filters: None

15 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each

Monoisotopic Mass, Even Electron lons

mass)
Elements Used: C: 10-20 H: 0-35 0:0-5 Na: 0-1
ZN1222_Y03477UMS_27 29 (0.312) Cm (25:38)
116E€)F MS ES+ 335.1266 2.63e4
"
351.1206
336.1327
313.1470 337.1423
. . 330.1723 361240 352.1307 373.0806 377-1176 3820956
. 2‘83‘ \10:284.1036 2950379 304084% ‘ 309.0842 ?14 108 327.9693‘ ‘ [ 348.0739 ‘(J L, ‘ ‘364-?‘333 \‘\. i
2‘80 ZéS ZéO 255 3(50 365 3‘10 3‘15 32‘0 3‘25 31‘%0 335 3)10 31‘15 3‘50 3.‘135 3%0 3&‘35 3‘70 3‘75 SéO 3é5 me
Minimum: -1.5
Maximum: 8.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
335.1266 335.1259 0.7 2.1 9.5 1202.6
Formula: C1oH5004Na
(1e) tert-butyl 5-(furan-2-yl)-3, S-dioxopentanoate
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L A A A e - - R - - L X - <
N Y Yoy VN
o O 0
== OtBu
N0
U | | | b,
L [ 1 |1 y
g 8 5 2 q g e S
- =1 - [=] = = o
9 8 7 8 5 . 3 2 i 0
PPM

S15



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

18558
—175.01
—166.63
_~149.81
—-147.13
14823

L] L

—115.98
—112.51
B1.91
77.32
77.00
T6.68
-—52.78
5055
——45.78
27.65

—06.24
s
£

l 1

T
220

T T
200 180 180 140

Elemental Composition Report
Single Mass Analysis

Tolerance = 100.0 PPM [/
Selected filters: None

120

DBE: min = -1.5, max = 50.0
Monoisotopic Mass, Even Electron lons

20 1]

10 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 10-20 H: 0-30 0O:4-5 Na: 0-1
ZN1222_Y03477UMS_28 29 (0.312) Cm (28:30)
1: TOF MS ES+ 2750898 s2res
1004

oo

271.0286
276.0944
287.0395 291.0636
2450490 2470505 2°70463 2610419 H (2322823 \l ‘ 293.0605 305.0474 315.0558 323.0568

o Lol Y I T B A 1 A A I R e A | el

24‘0‘0 ' 24‘540 ' 25‘00 ' 25‘5‘0 ' 26‘0‘0 ' 26‘540 ' 27b6 ' 275.0 ' 286,0 ' 28‘5‘0 ' 29‘0‘0 ' 29‘540 ' 30b,0 ' 30‘5‘0 ' 31‘0‘0 ' 31‘540 ' 32‘040 ' 32‘5,0
Minimum: -1.5
Maximum: 8.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
275.0898 275.0895 0.3 1.1 55 5.3
Formula: C13H160sNa
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(1f) N-(tert-butyl)-3, 5-dioxoheptanamide
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Monoisotopic Mass, Even Electron lons

28 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 11-24 H: 6-21 N: 1-2 O: 2-8 Na: 0-1
§N12307Y03706UM575871 58 (0.629) Cm (58:68) 1: TOF MS ES+
100+ 236.1272 339
235.1808
235.0630
%
237.1200
2341131 236.1905 237.0740<
233.0970 234,060 2349188 2356115 2360704 236.9279 237.1930 238.1494 239.1325
23%?200 “\ 1 b \7““ b ‘\\\ [T wuw‘\‘w‘ ol \\\w}‘\w \K\\ (TR RN \ﬂ‘ \2353%6?‘ [l miz
23250 | 233‘00 23950 | 23400 | 23450 | 23800 | 23850 | 23600 | 23650 | 23700 | 23350 | 23800 | 23850 | 23800
Minimum: -15
Maximum: 5.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
236.1272 236.1263 0.9 3.8 2.5 14.4
Formula C11H1gNOsNa
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(1g) N-(tert-butyl)-5-cyclohexyl-3, 5-dioxopentanamide
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100
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Elemental Composition Report
Single Mass Analysis
Tolerance = 50.0 PPM  /
Selected filters: None

DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

44 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each
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mass)

Elements Used: C: 10-30

7

ZN1230_Y03706UMS_56 28 (0.302) Cm (21:32)

H: 10-35 N: 1-2 0O: 3-8 Na: 0-1

1: TOF MS ES+

100~ 290.1736 5.73e4
% 316.1935
291.1822 323.2725
7
281.1929 306.1546 Srae19
i ?72.2043 771618 _282.1967 267 3671 ‘592-1873 }96.2277 02,3107 Lspe.‘zus 315.2101 ‘ ?18.1965 |
2750 280.0 D 3 1 Y S S A S AR o
Minimum: -15
Maximum: 5.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
290.1736 290.1732 0.4 14 35 301.9
Formula: C1sHo5NO3sNa
(1h) 1-morpholinohexane-1, 3, 5-trione
© o NOREECUNYTON=ONO ~NON =
~ & B R PR R s
e e T
(@] o O
L_o
|
[ J ! |
)
— - L [N
8 HER £ ]
o LN o) (=1
o 8 7 8 5 4 3 2 0
PPM

S19



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

S5 i3 2e 2 8 9§88 2UBYYLREE I %
g2 =g ge 8 8 kEkE BBEZIFSITy B &
Y v T N VRERTE T
O o o0
)J\)J\/U\N/ﬁ
L
o RTINS W10 0 W 01 G
ZID 260 ‘Ié.D 1EI'>D 11;0 150 PM160 E:U 6‘0 4‘0 2‘0 CI)

Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 PPM  /
Selected filters: None

DBE: min =-1.5, max = 50.0
Monoisotopic Mass, Even Electron lons

210 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 0-20 H: 0-40 N: 0-5 0:0-5 Na: 0-1
3
ZN1008_Y01984UMS_32_1 81 (0.864) Cm (80:81-13:26) 1: TOF MS ES+
100+ 236.0893 1.08e5
<
305.1477 4131699
214.1009 [236.5491
156.0646 17, ?%D 2831650  |306.1515 391"1863 ‘ 431";:; 1833
I " ) . | ) 4 L

T T e A bbb b e e e A e MYz
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Minimum: 80.00
Maximum: 100.00
Mass Calc. Mass mDa

-15
50.0 5.0 50.0
PPM DBE i-FIT

S20



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

236.0893 236.0899 -0.6 -2.5 35 3227.3
Formula C1oHisNO4Na

(1i) 6, 6-dimethyl-1-morpholinoheptane-1, 3, S-trione

T.26
572
81

-0.01

#—_
—
}rC;_—

L
I

_|
|
|
|

A it
5 EEEF 8
- (=X ] @
9 8 7 5 5 A 3 2 1
PPM
L= o™ @ o
42 o e & 488 RE 28983882 I3
gz 2 g 8 KEE 88 B2%$$%99s78 8%
SO N R e Y
o 0O 0

|| | | WL

T T T T T T
220 200 180 180 140 120 100 80 &0 40 20
PPM

Elemental Composition Report
Single Mass Analysis
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Tolerance =30.0 PPM / DBE: min=-1.5, max = 50.0

Selected filters: None Monoisotopic Mass, Even Electron lons

32 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used:  C: 10-30 H: 10-35 N: 1-2 O: 3-8 Na: 0-1

1

ZN1230_Y03706UMS_50 30 (0.322) Cm (14:86) 1: TOF MS ES+
256.1535 4.39e6
100+
oo
239.1475
257.1613
278.1385
239.5858 256.0112 258.1669 279.1488
olluld 2419322 249.1924.250.1133 | 7 2621657 265.1146 268.1380 271.1415 275.1324 ’ iz
24b.0 24‘2,5 24%,0 24‘7.5 25b.0 25‘2.5 25‘5.0 25‘7.5 26b.0 26‘2.5 26‘5.0 26‘7.5 27b.0 27‘2.5 27‘5.0 27‘7,5 28b.0
Minimum: -1.5
Maximum: 5.0 30.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
256.1535 256.1549 -1.4 -5.5 35 2249.1

Formula C13H»NO,

(1)) 1-morpholino-5-phenylpentane-1, 3, S-trione

- e L Lk ) HODDO - D DD WD o
QLM W o N N Qo@D e WnWYIL 0L =1
L N e <1 L L L L ] 7
N R

2,001

2,94,

0.91—=

0. 20=——
0.21

6,16

1.85

2.05

e i
" T T T T T T T T T T
10 ] a T 6 5 4 3 2 1 o
PPM
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PPM

Elemental Composition Report

Single Mass Analysis

Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None Monoisotopic Mass, Even Electron lons

40 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used: C: 10-30 H: 10-35 N: 1-2 0O: 3-8 Na: 0-1

5

ZN1230_Y03706UMS_54 29 (0.312) Cm (18:35) 1: TOF MS ES+
5.90e5

100+ 258.1125

276.1237
%
3451811
259.1217 268.1053
277.1302 -
2431349 2550659 260.1248 296.2258 | 2991135 341.0819 346.1373

ol2304191 N / 278.1378 290 ¢ 3151029 324.1260 3383435 |, |f 367.1647 )
miz

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
225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365

Minimum: -15

Maximum: 5.0 50.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT
276.1237 276.1236 0.1 0.4 7.5 4315.1

Formula C1sH1gsNOy
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(1k) N, N-dibenzyl-3, 5-dioxohexanamide
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Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None Monoisotopic Mass, Even Electron lons
32 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each
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mass)
Elements Used: C: 0-20 H: 0-22 N: 0-2 0:0-5 Na: 0-1
7
ZN1008_Y01984UMS_36 121 (1.293) Cm (108:132-1:20) 1: TOF MS ES+
100+ 346.1423 7.82e5
A
347.1467
348.1575 525.2523
or—r——T—r HH\/HH\HH\HH — e MYZ
100 150 200 250 300 350 400 450 500 550 600
Minimum: -1.5
Maximum: 50.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
346.1423 346.1419 0.4 1.2 10.5 8794.8
Formula C,oH21NOsNa
(11) N, N-diethyl-3, 5-dioxo-7-phenylheptanamide
hl-'_l‘»'!‘-\-';;;-\—-lil‘-'l'—'l‘-'z-' I w rla_eimeiririririridm;it?ﬁ‘g_}?r:fi\jisil—' e,—',—',—',—'.—',—:?\j
0O o o

0.56:
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Elemental Composition Report

Single Mass Analysis
Tolerance =5.0 PPM  /

Selected filters: None

DBE: min = -1.5, max = 50.0
Monoisotopic Mass, Even Electron lons

41 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C:0-18 H: 0-25 N: 0-2 0:0-5 Na: 0-1
<
T VT A F Y o vV eI P A Y A AV R I iV s Vel PR R I
Minimum: -1.5
Maximum: 50.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
312.1577 312.1576 0.1 0.3 6.5 1714.9
Formula C17H23NOsNa
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(1m) N, N-diethyl-3, 5-dioxo-5-phenylpentanamide
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Elemental Composition Report

Single Mass Analysis
Tolerance =15.0 PPM / DBE: min =-1.5, max = 50.0
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Selected filters: None Monoisotopic Mass, Even Electron lons
229 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used: C: 0-20 H: 0-40 N: 0-5 0: 0-5 Na: 0-1

9
ZN1008_Y01984UMS_38_1 26 (0.281) Cm (26-16:19) 1: TOF MS ES+
284.1233 3.04e3
100
<

285.1285

244.1329

211.0380 2451381 262.1429 Lo 286.1347 ?91 6019
ol
T

o T T T T T T T T T T T T T T T T T T
200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 200 295 300 305

Minimum: -15

Maximum: 15.0 15.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT
284.1233 284.1263 -3.0 -10.6 6.5 6.4

Formula CisHigNOsNa

(1n) N, N-diethyl-3, 5-dioxo-5-(o-tolyl)pentanamide

[=R0 ol RN o ] (] COONYTMN = =000 [=3 Me @0 =1
A RERER 1 MoBTTIIITOn D NN = = =]
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Me O O O
MNEts
a It I 11 LU S L)
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10 9 8 T 6 5 4 3 2 1 ]

PPM

S28



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

~EEs & ¢ 5 h HEB SCLIBREREIR 28=8
T S o CY¥cCogEnyg o 0 TCOBANAEA ke 23S
egee = e cogoodond 2 8 ERkg ZR5IFEE83 goou
N [ B o Ve \ [ e e YN
Me O O O
L ) X L l I l - { L_NL!L " o
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0
PPM

Elemental Composition Report
Single Mass Analysis Tolerance = 20.0 PPM  /
Selected filters: None

DBE: min = -1.5, max = 50.0
Monoisotopic Mass, Even Electron lons
127 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 10-20 H: 15-30 N: 0-2 O: 0-6 Na: 0-1 Br: 0-2
LWF_13
ZN1107_Y02488UMS_13 46 (0.486) Cm (44:46) 1: TOF MS ES+
1004 276.1584 7.66e4
<
298.1404
119.0454
573.2022
1299.1454
142.‘0851 203.0685 ‘ F“ 2969?07 2298
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 iz
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800

Minimum: -15

Maximum: 10.0 20.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT
276.1584 276.1600 -1.6 -5.8 6.5 1130.2
Formula C16H22NO3
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(10) 5-(3-chlorophenyl)-N, N-diethyl-3, 5-dioxopentanamide
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Elemental Composition Report

Single Mass Analysis Tolerance =10.0 PPM / DBE: min =-1.5, max =

Selected filters: None Monoisotopic Mass, Even Electron lons

50.0

144 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each
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mass)
Elements Used: C: 10-20 H: 15-30 N: 0-2 0O: 0-6 Na: 0-1 Cl: 0-2
LWF 5
ZN1107_Y02488UMS_5 45 (0.476) Cm (43:51) 1: TOF MS ES+
100+ 296.1054 2.02e5
R
298.1039
318.0886
320.0876
1 142.0859 613.1857
“ 223.9155 \(336.0609 ‘ “\/617.1878 miz
100 | 150 200 250 300 350 400 450 500 550 600 650 700 750 800

Minimum: -1.5
Maximum: 10.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
296.1054 296.1053 -0.3 -1.0 6.5 356.8
Formula C15H10NO3CI
(1p) N, N-diethyl-5-(4-methoxyphenyl)-3, 5-dioxopentanamide

Fas88d (232380 & SEREEIIRH NgEEE2ICC g
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Elemental Composition Report

Single Mass Analysis Tolerance = 30.0 PPM

Selected filters: None
52 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each

PPM

/  DBE: min =-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

mass)
Elements Used: C: 10-20 H: 15-30 N: 0-2 0O: 0-6 Na: 0-1
1sg110901
ZN1107_Y02488UMS_1 52 (0.567) Cm (49:55) 1: TOF MS ES+
100+ 292.1540 1.41e5
=
| 314.1345
135.0415  219.0627
1 ‘}36.0473 ‘220.0691 $30.1100 605.2863;)46.2888
‘”‘\"“‘\”‘w‘”w‘”‘\”‘w”‘w‘”‘\”!‘\”‘w‘”‘\"”\”‘w”"\"”\””\”‘w"”\"”\”‘w‘”‘\"”\””\‘”w””\””\””ww /
100 150 200 250 300 350 400 450 500 550 600 650 700 750 80chn ‘
Minimum: -1.5
Maximum: 10.0 30.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
292.1540 292.1549 -0.9 -3.1 6.5 1257.8
Formula C16H2oNO,
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(1q9) N, N-diethyl-3, S5-dioxo-5-(4-(trifluoromethyl)phenyl)pentanamide

Eare N = A @hwwao ANEESS S
[P NG o - ] TRREe
VAV LEIgEs SR
o o 0
WNEtQ
FaC
N ,
I A I e,
& = = = eS8 g
- - (=] = (=R o o
" T T T T T T T T T T
10 ) a8 7 6 5 4 3 2 1 0
PPM
& 8 2 CER88RYYEs ~ © e o0 oo
25 g8z
& = & o e e e i 8§ ¥ #8488 2I228 SR
& & & BEBEENANIN 5 2 KRe ggese id
S e [ ! VSN A4
o o 0
NEt,
FsC
. ‘ ‘ ‘1 L . Lok
oy vl v y Y el v ko WiV
. T T : T . T T T T .
220 200 180 160 140 120 100 80 60 40 20
PPM
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Single Mass Analysis Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None Monoisotopic Mass, Even Electron lons
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29 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 16-20 H: 10-30 N: 0-2 0:0-8 F: 3-3
L1
ZN1107_Y02488UMS_49 50 (0.527) Cm (35:65) 1: TOF MS ES+
100+ 330.1310 2.98e5
331.1365
332.‘11118
%o 325 326 327 328 329 330 331 332 333 334 335 336 337 338 3 "
Minimum: -1.5
Maximum: 10.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
330.1310 330.1317 -0.7 2.1 6.5 750.7
Formula C16H1gNO3F;
(1r) N, N-diethyl-5-(naphthalen-1-yl)-3, 5-dioxopentanamide
2eIY LopoLoToe g e 2Be3Ysss gugees g
P e R A A R e w < e B R b
N | e ey
O O O O
O NEt,
LJM |
N - | | L Il Jl'k_
e ¥ \ Py X
5 858 2 8 2 BEEs B
- NOoO™N o =] o (=R=R w
10 g 8 7 6 5 A 3 2 1 0 ;
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Elemental Composition Report
Single Mass Analysis
Tolerance = 20.0 PPM  /
Selected filters: None

PPM

DBE: min = -1.5, max = 50.0
Monoisotopic Mass, Even Electron lons

141 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 10-20 H: 15-30 N: 0-2 0O: 0-6 Na: 0-1 Cl: 0-2
LWF_9
ZN1107_Y02488UMS_9 50 (0.527) Cm (50:52) 1: TOF MS ES+
312.1584 6.56e4
100+
|
313.1623
155.0469
335.1470 645.2959
. 239.0702 ‘(\ 6233115, | 647.3037 }
e e e e e e e e e e e e e e e e e e e e e e MYZ
100 | 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -1.5
Maximum: 10.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
312.1584 312.1600 -1.6 -5.1 9.5 608.3
Formula C19H2oNO3
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(1s) N, N-diethyl-3, 5-dioxo-5-(thiophen-2-yl)pentanamide
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Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 PPM  /
Selected filters: None

DBE: min = -1.5, max = 50.0
Monoisotopic Mass, Even Electron lons

225 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each
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mass)
Elements Used: C: 0-20 H: 0-25 N: 0-2 0:0-5 Na: 0-1 S: 0-2

13
ZN1008_Y01984UMS_42 62 (0.668) Cm (60:69) 1: TOF MS ES+
100+ 290.0825 5.13e5
<
291.0876
216.9926 292.0878 557.1755 579.1574

312.0679 ‘ 580.1615

. T a——ys
560 580 600

Minimum: -15
Maximum: 50.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
290.0825 290.0827 -0.2 -0.7 5.5 5379.4
Formula C3H17NOzNas

(1t) N, N-diethyl-4, 4-dimethyl-3, S5-dioxoheptanamide

= =3 W3 e COLTRONDCRITN DT ONT

o~ - e ool ey BEOUNIM e =D oo O

~ ¥ SerGe aaNfccrY S S e e e e &
T |

(‘L 'I"\- '?3_"?4
3 3 8 5 =88
< (=T § - Lom
T T T T T T T T T T
g 8 7 6 5 4 3 2 1 0
PPM
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Elemental Composition Report
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None Monoisotopic Mass, Even Electron lons
35 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used: C: 10-30 H: 10-35 N: 1-2 0O: 3-8 Na: 0-1

11

ZN1230_Y03706UMS_60 29 (0.312) Cm (27:37) 1: TOF MS ES+
264.1577 2.59e5
100+
%6l
2421639
2261774 243.1756
265.1687
227.1887 244.1951 277.2218 280.1371282 2123
. 238.185640.1045) | | 2542161 256.1981  261.1508 ?66'1732 | ¢ 291.2373
I
2250 | 2300 = 2350 | 2400 = 2450 2500 = 2550 2600 = 2650  270.0 2750 | 2800 = 2850 200
Minimum: -1.5
Maximum: 5.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
264.1577 264.1576 0.1 0.4 2.5 2911.6

Formula C13H>3NOsNa
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(2a) Methyl 3-hydroxy-5-oxohexanoate
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(2b) tert-Butyl 3-hydroxy-5-oxohexanoate

g 9538 2 grzuske & ¢ 5
~ o oo cesaebea = o <
A v e
O OH O
)L\/l\/u‘ozeu
— L — - .llﬂ'_ - i Lk_.]u_._,'la,_dl\l& \
- T Ho I
2 5 284 8
- = o e ol o
s 8 7 5 5 4 3 2 1 0
PPM
o -
g g s888 = 5 8 28
8 £ grRe 3 g 5 8k
| SN ol
O OH O
MO?BU
ZéD 2[‘)0 1 éD 1 é[) 1:17[) 1é0 ‘\([}D 8‘0 EIG 4‘0 2‘0 6
PPM
Elemental Composition Report
Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None Monoisotopic Mass, Even Electron lons

34 formula(e) evaluated with 5 results within limits (up to 50 best isotopic matches for each
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mass)
Elements Used: C: 0-20 H: 0-35 0:0-5 Na: 0-1

ZN1222_Y03477UMS_16 29 (0.312) Cm (28:30)
llo{gF MS ES+ 225.1126 3593
9%
233.0485
226.1168 2350632 239.0958
2150529 2210820 .
195.0692 sosomms 2070673 213'01112340794 ‘/ ‘ e 229.1‘)407 | 241 ‘0507 246.2468 2490460
PR T U STV B e e B N I A wba Ll | R i
19‘5.0 ' 20‘0.0 ' 20‘5.0 ' 21‘0.0 ' 21‘5.0 ' 22b.0 ' 22‘5.0 ' 23b.0 ' 23‘5.0 24‘0.0 ' 24‘5.0 '
Minimum: -15
Maximum: 8.0 100.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
225.1126 225.1103 2.3 10.2 15 7.7
Formula C1oH1504Na
(2¢) tert-Butyl 3-hydroxy-5-phenyl-5-oxopentanoate
5E8358%9%8 B 28 JITRB3R S
e < S8 o edehd of ed b ] &
SN ' At |
O OH O
O1fBu

2,431
2.30
8.00-=

1. E"i
113>

1,18

_JL J.ﬁ_‘_LJJ\w_M_Jk__,___

10 ]
PPM
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g g 2582 g 8 58 3
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O CH O

WMW . e
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220 200 180 180 140 120 100 80 &0 40 20 0
PPM

Elemental Composition Report

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None Monoisotopic Mass, Even Electron lons

17 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 0-20 H: 0-20 0:0-5 Na: 0-1
LUF-5-136-A
ZN0109_Y03962UMS_1 65 (0.701) Cm (65:73) 1: TOF MS ES+
100~ 287.1269 543.4554 1.09e5
N
173.0519
105.0254 544.4570
[191.0674 231.0620
1288.1325
[209.0818
77.0393 232.0685 203.1013 371.1479 5454619 583.4478
‘ | ( L L
1L dod l T\ N . I A miz

T v ™ b T T T i t t T T T T T T i ) T T T T T T T t T 1
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800

Minimum: -15
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
287.1269 287.1259 1.0 3.5 5.5 552.2

Formula C15H004Na
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(2d) tert-Butyl 3-hydroxy-5-(naphthalen-2-yl)-5-oxopentanoate

O OH O
I o
,L ﬂ_g ‘ L A I !J,, ._.I|5 " 1415_.1._._ l
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I o
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Elemental Composition Report
Single Mass Analysis
Tolerance = 30.0 PPM  /
Selected filters: None

DBE: min =-1.5, max = 50.0
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mass)
Elements Used: C: 2-20 H: 20-32 0O: 3-8 Na: 0-1

ZN1230_Y03706UMS_41 28 (0.302) Cm (24:31)

Tooo MO ES* 337.1414 Lises
9%
338.1485
297.0591 315.1604 343.1191 353.1164 363.1388
odud 3130397 | = 3211646 332.1855 349.1609 | 3611241y | 3641429 979134 351 1470 .
t m

T T ) T f T f T T T \ T T ) T
300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395

Minimum: -15

Maximum: 5.0 30.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT
337.1414 337.1416 -0.2 -0.6 8.5 613.6
Formula Cy19H2,04Na

(2e) tert-butyl 5-(furan-2-yl)-3-hydroxy-5-oxopentanoate

COMBD OO TTTo @@ e e EuNCTooo u
DRnEE NN DR g g v n cococonnnT +
R ;-‘rrrjevdcdco? T__v~f¢j T ?”””Tﬁf +
O OH O
= OtBu

\_o

-0.02
-0.02

<

1.01 e
1.08 >
9 ?2—=r.-—

0.97-
1,004
0.91
2.18.

wd 2o

4
PPM
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N 2 58 g eygg 3 R 8
5 & 8 % £E gREC 3 IT %
I I S R \
o} OH O
I OtBu
2 o

PPM

Elemental Composition Report

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None Monoisotopic Mass, Even Electron lons

16 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 0-20 H: 0-20 0:0-5 Na: 0-1
LUF-5-135-F
ZNO0109_Y03962UMS_2 80 (0.855) Cm (80:82) 1: TOF MS ES+
163.0361 7.35e3
100
277.1050
N
221.0439
1181.0505
95.0139
135.0454
1278.1107
1199.0622 293.0798
222.0457 531.2200 610.1812
79.0560) { 338.3425 437.1525 515'23247 ‘ 5931907} ‘su 1768 4 1656
i WO O 1 A Loy ; - - A . miz

50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
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277.1050 277.1052 -0.2 -0.7 4.5 45.1
Formula Cq13H1g0sNa
(2f) N-(tert-butyl)-3-hydroxy-5-oxoheptanamide
& 3 588382 BBI9864 888 5
T T NS TN N '
O OH O
M NHBU
||. |
I .L__..._. — ____J'h'L _ _A_JL—_._J A. s ST
. i ey L
; £ RS 8 ¢
8 7 6 5 4 3 2 1 0
PEM
2 g ¥88 3 =333 & o
5 S SIS g9 & e
= AN
O OH O
NHBu
] 1
2."20 2[‘)0 1 éU 1 é{l 1 ‘IVD 1 IZD 1 (I}D 8‘0 EIO 4‘0 2‘0

Elemental Composition Report
Single Mass Analysis
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Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None Monoisotopic Mass, Even Electron lons
29 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used: C: 10-30 H: 10-35 N: 1-2 0O: 2-8 Na: 0-1

10

ZN1230_Y03706UMS_59 32 (0.343) Cm (32:37) 1: TOF MS ES+
3.02e4
100+ 238.1334
ol
239.1448
216.1606
217.1641 235.1305 240.1529
o 207.0960 2121660 7 222.1632  26.1348.227.1385_228.0616 _ 232.1900 | 2ss6324(
miz

B R e
206.0 208.0 2100 212.0 2140 216.0 2180 2200 2220 2240 2260 2280 230.0 2320 2340 2360 238.0 2400

Minimum: -15
Maximum: 5.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
216.1606 216.1600 0.6 2.8 15 25.2

Formula C11H22N03

(2g) N-(tert-butyl)-5-cyclohexyl-3-hydroxy-5-oxopentanamide
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2 5 ¥88 & 328 9828
& = EkE 2 BeY ANES
S Ay N
O OH ©
| } 1
ZéD 2[‘)0 1 éD 1 é[) 1:17[) 1é0 ‘\([}D 8‘0 EIG 4‘0 2‘0 6
PPM
Elemental Composition Report
Single Mass Analysis
Tolerance = 50.0 PPM  / DBE: min = -1.5, max = 50.0
Selected filters: None Monoisotopic Mass, Even Electron lons

45 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each
mass)
Elements Used: C: 10-30 H: 10-35 N: 1-2 0: 3-8 Na: 0-1

8
ZN1230_Y03706UMS_57 33 (0.353) Cm (19:35) 1: TOF MS ES+
292.1887 3.94e5
100
o]
293.1956
7
308.1654
. 2722195 281.1024282.2843 2043004 269.1800 F12029397.1688 1 443062438 | 3097143121801 3213178 3541309
' 27‘5.0 ' 28‘0.0 ' 28‘5.0 ' 29b.0 ' 29‘5.0 ! SOb.O ' 30‘5.0 ' 31b.0 ! 31‘5.0 ' SZb.O ' 325.0
Minimum: -15
Maximum: 5.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
292.1887 292.1889 -0.2 -0.7 2.5 5061.8

Formula CisH7NOsNa
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(2h) 3-hydroxy-1-morpholinohexane-1, 5-dione
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Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None Monoisotopic Mass, Even Electron lons
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39 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each

mass)

Elements Used: C: 0-12 H: 0-20 N: 0-2 0:0-5 Na: 0-1

4

ZN1008_Y01984UMS_33 62 (0.668) Cm (59:67-1:20) 1: TOF M% Ezsgs

1004

238.1050

239.1059

180.0627

240.1163
C

451, ‘2048
m

LA AR A A e e A A A4 AR 0 A A A SN0 ML A A M ML AR A KA AR A AN A VAR AMA v ) A Mg s s i p AR L 4
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Minimum: -15
Maximum: 50.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
238.1050 238.1055 -0.5 -2.1 25 6182.6
Formula C1oH17NO4Na
(2i) 3-hydroxy-6, 6-dimethyl-1-morpholinoheptane-1, 5-dione
~ SYFINYYY QZe RS gggdggdadaR s
O OH O
A~
Lo
. A _JML‘L_._. M_LAL_ LLJ ______ e
- LI LEL 5
0 7 5 ; 3 2 1 0
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220 200 180 160 140 120 100 80 60 40 20 0
PPM

Elemental Composition Report
Single Mass Analysis
Tolerance =30.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None Monoisotopic Mass, Even Electron lons
40 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used: C: 10-30 H: 10-35 N: 1-2 0O: 3-8 Na: 0-1

2

ZN1230_Y03706UMS_51 28 (0.300) Cm (24:35) 1: TOF MS ES+
280.1522 4.39e5
100
oo
258.1691
281.1609
2541457 559'1512 282.1678 296.1300
, 2461351 . 256.1618| | 264.1839 570 1755 2771441 | | 5% 286.1324 294.1404 ™ 300.1436 $02:3114 3101321 }
! 25b.0 ! 25‘5.0 ! ZGb.O 26‘5.0 ! 27b.0 ! 27‘5,0 ! 28‘0.0 ! 28‘5.0 ! 29b,0 ! 29‘5,0 ! 30b.0 ! 30‘5.0 ! 316.0 ! m
Minimum: -1.5
Maximum: 5.0 30.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
280.1522 280.1525 -0.3 -11 25 5066.5

Formula C13Hx3NO4Na
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(2)) 3-hydroxy-1-morpholino-5-phenylpentane-1, 5-dione

OH O
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Elemental Composition Report

Single Mass Analysis

=50.0PPM / DBE: min=-1.5, max =50.0

Tolerance
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Selected filters: None Monoisotopic Mass, Even Electron lons

48 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used: C: 10-30 H: 10-35 N: 1-2 0: 3-8 Na: 0-1

6
ZN1230_Y03706UMS_55 27 (0.292) Cm (23:31) 1: TOF MS ES+
300.1214 9.38e4
1004
278.1411
el
301.1272
379.1466
297.1113 302.1275 X
ol 275_‘1270 ) 252_‘2334 289,1226590"1404291_1444 ‘ ‘/ 305.1011 308_1173 314.103i 316 ?984 320.‘1093321‘1124
27‘5‘0 ' 28b,0 ' 28%.0 ' 29b,0 ' 29‘5‘0 ' 30b,0 ' 30‘5‘0 ' 31‘0‘0 31‘5,0 ' 32‘0‘0 ' 32‘5,0
Minimum: -1.5
Maximum: 5.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
300.1214 300.1212 0.2 0.7 6.5 246.2
Formula CisHigNO4Na
(2k) N, N-dibenzyl-3-hydroxy-5-oxohexanamide
SO TON O DDONNODTO WNNOO T MO O N MO 0D v w 8
OO MO NN NN N - - COOUWUUOnnWm S N P P P WD WD WD WD U U U w
T e P P o B o o P o Fon P P P P oo ow T oS w404 e el e e el ol - <
el [ [ S Leghodad et |

o OoH O
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L R N |
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0 51{
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ZéD 2[‘)0 1 éD 1 é[) 1:17[) 1é0 ‘\([}D 8‘0 EIG 4‘0 2‘0 6
FPM
Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None Monoisotopic Mass, Even Electron lons
36 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each
mass)
Elements Used: C: 0-20 H: 0-25 N: 0-2 0:0-5 Na: 0-1
8
ZN1008_Y01984UMS_37 104 (1.118) Cm (95:104-7:19) 1: TOF MS ES+
100+ 348.1574 2.99e5
S
349.1621
350.1765
O T T T T e e e e e MYUZ
100 150 200 250 300 350 400 450 500 550 600
Minimum: -15
Maximum: 50.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
348.1574 348.1576 -0.2 -0.6 9.5 2866.9

Formula C,oH2sNOsNa
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(21) N, N-diethyl-3-hydroxy-5-oxo-7-phenylheptanamide
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Elemental Composition Report
Single Mass Analysis
Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0
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Selected filters: None Monoisotopic Mass, Even Electron lons
39 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used: C: 0-18 H: 0-25 N: 0-2 0: 0-5 Na: 0-1

18
ZN1008_Y01984UMS_47 81 (0.864) Cm (68:82) 1: TOF MS ES+
100+ 314.1725 1.80e6

315.1775

316.1796
274‘1790 504 2169 489 ‘2055

LA AR A A A e A A 00 AR 0 A L A LAY 00 LA A i AR A ARl A A AN A AR Aada vl ) Aadda Miaag s s ol Mendd A L 4
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Minimum: -15

Maximum: 50.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT
314.1725 314.1732 -0.7 -2.2 5.5 3300.2

Formula C17HsNOsNa

(2m) N, N-diethyl-3-hydroxy-5-oxo-5-phenylpentanamide

el el el el e e e el B =4 FTOC OO0 E SN NOoO0YT AOMOODCENNC OB TNNDS 5
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PPM

Elemental Composition Report

Single Mass Analysis

Selected filters: None

Tolerance =5.0 PPM  /
Monoisotopic Mass, Even Electron lons

DBE: min =-1.5, max = 50.0

69 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each

mass)

Elements Used: C: 0-20

10

ZN1008_Y01984UMS_39 120 (1.283) Cm (117:126-9:25)

1004

166.0834 182.1137

|yl

H: 0-25

1411

270. ‘1465
L

288.1584

N: 0-2 0:0-5

287.1469

356v‘1828

Na: O0-1

1: TOF MS ES+
3.24e5

549.2926
‘ 550.2961

.

miz

Minimum:

Maximum:

Mass
286.1411

Calc. Mass
286.1419

L
L0 A s A A A 0 AR i AR s A A A AR A AR s A A A A M A A A A A Ay MAARS M MG Mo AsG A el Abed
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

-1.5
50.0 5.0 50.0
mDa PPM DBE
-0.8 -2.8 55

S57

i-FIT
11995.7



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Formula Cy15H21NOsNa

(2n) N, N -diethyl-3-hydroxy-5-oxo0-5-(o-tolyl)pentanamide

4.56
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Elemental Composition Report
Single Mass Analysis
Tolerance =20.0 PPM / DBE: min =-1.5, max = 50.0
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Selected filters: None  Monoisotopic Mass, Even Electron lons

130 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used: C: 10-20 H: 15-30 N: 0-2 0:0-6 Na: 0-1 Br: 0-2

LWF_14
ZN1107_Y02488UMS_14 54 (0.588) Cm (51:54) 1: TOF MS ES+
260.1582 2.03e4
100-
278.1739 300.1552
<
577.3263
187.0739
110.0482 301.1617
316.1306 578.3313
1188.0793 579.3353
317.1357 555.3434
161.0955 ‘ ‘ 4 370.1983 475.1922 655.1984
| Ll A N1 - j L W AP TV “ miz

T T T T T T T v T T t T T t T T v T T T T T
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800

Minimum: -15

Maximum: 10.0 20.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT
278.1739 278.1756 -1.7 -6.1 5.5 4.0

Formula C16H24NO3

(20) 5-(3-chlorophenyl)-N, N -diethyl-3-hydroxy-5-oxopentanamide
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2 5 SISENS 488 & gL es 2
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PPM

Elemental Composition Report
Single Mass Analysis
Tolerance =20.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None Monoisotopic Mass, Even Electron lons
142 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 10-20 H: 15-30 N: 0-2 0O: 0-6 Na: 0-1 Cl: 0-2

LWF_6
ZN1107_Y02488UMS_6 46 (0.486) Cm (44:47) 1: TOF MS ES+
100 298.1196 3.34e4
280.1084._
B3 320.1014
322.1020 617.2145
| 207.0207 336.0780 15.2006 212.22122
1420867 | 2090192 | [ 302.1619 524.2885 3 62. .
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -1.5
Maximum: 10.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
298.1196 298.1210 -1.4 -4.7 55 181.9

Formula C15H,1NO3CI
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(2p) N, N -diethyl-3-hydroxy-5-(4-methoxyphenyl)-5-oxopentanamide
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Elemental Composition Report

Single Mass Analysis

Tolerance =30.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None Monoisotopic Mass, Even Electron lons
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43 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 10-20 H: 15-30 N: 0-2 0O: 0-6 Na: 0-1

1sg110901
ZN1107_Y02488UMS_2 46 (0.486) Cm (44:49) 1: TOF MS ES+
100~ 316.1520 1.14e5
276.1585
S
294.1704
332.1252
277.1637 295.1750
333.1308
0 ‘292.1553\ ( K300‘1585 318'1606 364.?118 ;
250 | 260 270 280 290 300 310 320 330 340 350 360 370

Minimum: -1.5
Maximum: 10.0 30.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
316.1520 316.1525 -0.5 -1.6 55 566.6

Formula C1sH2sNO4Na

(2q) N, N -diethyl-3-hydroxy-5-oxo0-5-(4-(trifluoromethyl)phenyl)-pentanamide
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e ~ SN Y
O OH O
NEt,
FiC
b | ‘
220 200 180 160 140 120 PP 100 80 60 40 20 0
Elemental Composition Report
Single Mass Analysis
Tolerance =50.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None Monoisotopic Mass, Even Electron lons
29 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each
mass)
Elements Used: C: 16-20 H: 10-30 N: 0-2 0:0-8 F: 3-3
52 1056 3541265
<l
6852710
555 1340
s ssoa082 [6962752
5075 160 155 1R 195 200 255 2h0 2¥ 300 45 a0 3T 400 a5 40 47 S0 635 50 576 600 635 oho Gvs 700 735 780 775 ab0

Minimum: -15
Maximum: 10.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
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55 75.2

-1.8 -5.4

332.1474

C16H21NO3F3
(2r) N, N-diethyl-3-hydroxy-5-(naphthalen-1-yl)-5-oxopentanamide

332.1456

Electronic Supplementary Material (ESI) for RSC Advances
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Tolerance = 20.0 PPM  /

012

DBE: min =-1.5, max = 50.0

Selected filters: None Monoisotopic Mass, Even Electron lons

144 formula(e) evaluated with 3 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 10-20 H: 15-30 N: 0-2 0O: 0-6 Na: 0-1
LWF_10
ZN1107_Y02488UMS_10 46 (0.486) Cm (45:50) 1: TOF MS ES+
314.1762 9.54e4
100+
S
336.1573
649.3258
650.3311
223.0737 352 1324 6273455
155.0487 224.0803 (353 1363 W 655.1987
AR AR AR AR AR AR RN A ‘\”“w("\”-”\”‘w””\‘”w””\”‘w"”\””\”‘w””\“”wﬁ‘\"”w”w””w‘w”w m/z
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Minimum: -1.5
Maximum: 10.0 20.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
314.1762 314.1756 0.7 2.2 8.5 72.0
Formula C1oH24NO3
(2s) N, N-diethyl-3-hydroxy-5-o0xo-5-(thiophen-2-yl)pentanamide
EEREEE883888232C 2R 35533gReT¥Y LRppgieneees 3
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PPM
Elemental Composition Report

Single Mass Analysis

Tolerance =5.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None  Monoisotopic Mass, Even Electron lons

229 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each
mass)

Elements Used: C: 0-20 H: 0-25 N: 0-2 0:0-5 Na: 0-1 S: 0-2

14
ZN1008_Y01984UMS_43 27 (0.291) Cm (18:31) 1: TOF MS ES+
1004 292.0974 4.89e5

293.1030

561.2097
290.0805

294.1027 562.2128
166.0838 252.1045 T 467.1308
[ [ i ; I miz

SO A e i A s A SRt A A A A A 0 A e A A A s A 00 AR A o A WA M AL At A A A A ARt Ry Aaate Mg
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

Minimum: -15

Maximum: 50.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT
292.0974 292.0983 -0.9 -3.1 4.5 7157.3
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Formula C13H1gNO3zSNa

(2t) N, N-diethyl-3-hydroxy-4, 4-dimethyl-5-oxoheptanamide
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Single Mass Analysis
Tolerance = 50.0 PPM
Selected filters: None
35 formula(e) evaluate

/  DBE: min=-1.5, max = 50.0

Monoisotopic Mass, Even Electron lons

d with 3 results within limits (up to 50 best isotopic matches for each

mass)
Elements Used: C: 10-30 H: 10-35 N: 1-2 O: 3-8 Na: 0-1

;ﬁlzso,msmeumsfsl 28 (0.302) Cm (19:41) 1: TOF MS ES+
1004 244185 266.1726 5.08e5
9%

226.1697
170.1443 245.1940 267.1819
171.1624 227.1846 7 2821507
o \ | 172,1651}85'1523 213.1184 r/225.1906 ?46'2039 '\ 2071062 311.1574 336.2152.341.1166 3562437 ’
1é0 ' 1‘70 ' 1é0 ' 1é0 ' 2(50 ' 2‘10 ' 2‘20 ' ZéO ' 21‘10 ' 2‘50 ' ZéO ' 2"/0 ' ZéO ' ZéO ' 360 ' 3‘10 ' 3%0 ' 3:‘%0 ' 34“0 ' 3‘50 ' 3(‘50mZ

Minimum: -15
Maximum: 5.0 50.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT
266.1726 266.1732 -0.6 -2.3 15 4163.9
Formula C13HsNO3sNa
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