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Experimental Section:

The 'H and '3C NMR spectroscopic data were recorded at 300 MHz or 400 MHz and 75 MHz or
100 MHz on a Varian NMR spectrometer with CDCl;, DMSO-ds or CD;0D as a solvent and in
some cases TMS as internal standard (0 = 0). Chemical shifts of 'H and '*C NMR spectra are
reported in ppm. All coupling constants (J values) were expressed in Hertz (Hz). Multiplicities are
stated as follows: singlet (s), doublet (d), double doublet (dd), triplet (t), and multiplet (m).
Glassware for moisture-sensitive reactions was carried out under an atmosphere of argon. Melting
points were recorded on a BUCHI (B-540) apparatus and are uncorrected. High-resolution mass
spectra were recorded on a Thermo Q Exactive (resolution =1, 40, 000 FWHM) under electrospray
ionization (ESI) and are reported to four decimal places. Specific optical rotation measurements
were carried out on a JASCO P-2000 digital polarimeter at 20 °C equipped with a PMT detector
using the sodium line at 589 nm, and 2 mL (100 mm path length) cell. UV spectra were recorded
on a Thermo Scientific Evolution 201 and 220 UV-Visible Spectrophotometers.
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Scheme 1: Synthesis of 4a-e. Reagents and conditions: i) PPh;, DIAD, THF, 10 °C-rt, 1 h; ii)
TFA:H,O (8:2 ratio), rt, 30 min; iii) NH3 in MeOH, 100 °C, sealed tube, 24 h.

General procedure for the synthesis of 3a-e: To a stirring solution of 1 (0.54 mmol), appropriate
2a-e (0.71 mmol) and Ph;P (1.36 mmol) in 5 ml dry THF was added DIAD (1.50 mmol) drop wise
at 5-10 °C under argon atmosphere, stirring continued at rt for 1 h. Completion of reaction was
monitored by TLC, volatiles were removed under reduced pressure. 10 mL TFA: water (8:2 ratio)
was added to the crude at rt and stirred for 30 min. Up on consumption of starting material, the
volatiles were removed under reduced pressure. The crude residue was partitioned between sat.
NaHCOs; solution (10 mL) and EtOAc (3 x 25 mL). The combined organic layer was washed with
brine solution, dried over anhydrous Na,SO, and evaporated under reduced pressure. The resulting
residue was purified by column chromatography on silica gel (100-200 mesh), eluting up to 5%
MeOH in CH,Cl,.

(1S,2R,3R,5R)-5-(4-Chloro-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3-(hydroxymethyl)-3-methyl-
4-methylenecyclopentane-1,2-diol (3a): Purified yield: 45.4% (in two steps), off white solid,
(TLC: R, 0.3, 7% MeOH in CH,Cl,); [a]p?: +21.6 (¢ = 0.25, MeOH); UV (MeOH) Apax: 273.25
nm; '"H NMR (400 MHz, CD;0D) ¢: 1.21 (s, 3H), 3.52 (d,J=11.2 Hz, 1H), 3.69 (d, J=11.2 Hz,
1H), 4.03 (d, /J=4.4 Hz, 1H), 4.51 (d,/J=2.8 Hz, 1H), 4.77 (dd, /= 4.4 and 9.6 Hz, 1H), 5.07 (d,
J=3.2 Hz, 1H), 5.68-5.71 (m, 1H), 6.71 (d, J = 3.6 Hz, 1H), 7.64 (d, J = 3.6 Hz, 1H), 8.53 (s,
1H); MS-ESI (m/z): [M+1]" 309.97.

(1S,2R,3R,5R)-5-(4-Chloro-5-fluoro-7H-pyrrolo|2,3-d]pyrimidin-7-yl)-3-(hydroxymethyl)-
3-methyl-4-methylenecyclopentane-1,2-diol (3b): Purified yield: 52% (in two steps), pale
yellow solid, (TLC: R, 0.3, 7% MeOH in CH,Cl,); [a]p?®: +6.4 (c = 0.25, DMSO); UV (MeOH)
Amax: 273.25 nm; 'TH NMR (300 MHz, CD;0D) d: 1.19 (s, 3H), 3.51 (d, J=11.1 Hz, 1H), 3.65 (d,
J=10.8 Hz, 1H), 4.00 (d, J=4.5 Hz, 1H), 4.57 (d, J=2.7 Hz, 1H), 4.65 (dd, J=4.5 and 10.2 Hz,
1H), 5.09 (d, J = 3.0 Hz, 1H), 5.75-5.78 (m, 1H), 7.50 (d, J = 2.1 Hz, 1H), 8.55 (s, 1H); MS-ESI
(m/z): [M+1]* 327.85.

(1S,2R,3R,5R)-5-(4,5-Dichloro-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3-(hydroxymethyl)-3-
methyl-4-methylenecyclopentane-1,2-diol (3¢): Purified yield: 65.6% (in two steps), off white
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solid, (TLC: Ry 0.3, 7% MeOH in CH,Cl,); [a]p?’: —=3.39 (c = 0.25, DMSO); UV (MeOH) Amay:
273.25 nm; 'H NMR (400 MHz, CD;0D) 6: 1.20 (s, 3H), 3.52 (d, J = 10.4 Hz, 1H), 3.66 (d, J =
11.6 Hz, 1H), 4.01 (d, J = 4.4 Hz, 1H), 4.56 (d, J = 2.4 Hz, 1H), 4.69 (dd, J = 4.8 and 10.0 Hz,
1H), 5.09 (d,J=3.2 Hz, 1H), 5.74-5.78 (m, 1H), 7.71 (s, 1H), 8.56 (s, 1H); MS-ESI (m/z): [M+1]*
343.89.

(1S,2R,3R,5R)-5-(5-Bromo-4-chloro-7H-pyrrolo|2,3-d]pyrimidin-7-yl)-3-(hydroxymethyl)-
3-methyl-4-methylenecyclopentane-1,2-diol (3d): Purified yield: 70.7% (in two steps), off white
solid, (TLC: R; 0.3, 7% MeOH in CH,CL); [a]p?: +7.66 (c = 0.25, DMSO); UV (MeOH) Anay:
273.25 nm; '"H NMR (400 MHz, CD;0D) ¢: 1.20 (s, 3H), 3.52 (d, J = 10.8 Hz, 1H), 3.67 (d, J =
11.2 Hz, 1H), 4.01 (d, J = 4.8 Hz, 1H), 4.56 (d, J = 2.8 Hz, 1H), 4.71 (dd, J = 4.8 and 10.4 Hz,
1H), 5.09 (d, J=3.6 Hz, 1H), 5.74-5.78 (m, 1H), 7.77 (s, 1H), 8.56 (s, 1H); MS-ESI (m/z): [M+1]*
387.83 and [M+2]* 389.81.

(1S,2R,3R,5R)-5-(4-Chloro-5-iodo-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3-(hydroxymethyl)-3-
methyl-4-methylenecyclopentane-1,2-diol (3e): Purified yield: 84.2% (in two steps), off white
solid, (TLC: R, 0.3, 7% MeOH in CH,Cl); [a]p?’: + 8.99 (c = 0.25, DMSO); UV (MeOH) Amay:
272.25 nm; 'H NMR (400 MHz, CD;0D) ¢: 1.19 (s, 3H), 3.52 (d, /= 10.8 Hz, 1H), 3.67 (d, J =
10.8 Hz, 1H), 4.01 (d, J = 4.4 Hz, 1H), 4.54 (d, J = 2.8 Hz, 1H), 4.72 (dd, J = 4.4 and 10.0 Hz,
1H), 5.08 (d, J=2.8 Hz, 1H), 5.72-5.76 (m, 1H), 7.83 (s, 1H), 8.54 (s, IH); MS-ESI (m/z): [M+1]*
435.80.

General procedure for the synthesis of 4a-e: A screw-cap vial equipped with a magnetic
bar was charged with NH; in methanol (7M, 7 ml) and appropriate 3a-e (0.80 mmol) was added.
The vial was sealed and heated to 100 °C with stirring for 24 h. The reaction mixture was
concentrated under reduced pressure and crude was purified by flash chromatography on silica gel

(230-400 mesh, elution gradient 0-9% MeOH in CH,Cl,).

(1S,2R,3R,5R)-5-(4-Amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3-(hydroxymethyl)-3-methyl-
4-methylenecyclopentane-1,2-diol (4a): Purified yield: 78%, off white solid, (TLC: R¢ 0.2, 10%
MeOH in CH,Cl); [a]p?’: +2.73 (¢ = 0.25, DMSO); mp: 210-220 °C; UV (MeOH) Apax: 274.25
nm; '"H NMR (400 MHz, CD;0D) ¢: 1.19 (s, 3H), 3.51 (d, /= 10.8 Hz, 1H), 3.66 (d, J=10.8 Hz,
1H), 4.01 (d, J=5.2 Hz, 1H), 4.55 (d, /J=3.2 Hz, 1H), 4.73 (dd, /= 4.4 and 9.6 Hz, 1H), 5.07 (d,
J=13.2 Hz, 1H), 5.50-5.53 (m, 1H), 6.70 (d, J = 3.2 Hz, 1H), 7.27 (d, J = 3.2 Hz, 1H), 8.08 (s,
1H); 3C NMR (100 MHz, DMSO-dy) J: 18.9, 49.2, 62.7, 69.2, 73.5, 74.3, 99.8, 102.0, 107.8,
123.8, 148.3, 149.5, 155.0, 155.3; HRMS (ESI-Orbitrap) m/z: Exact mass calculated for
C14H19N4O; [M+H]": 291.1457, found: 291.1422.

(1S,2R,3R,5R)-5-(4-Amino-5-fluoro-7H-pyrrolo[2,3-d|pyrimidin-7-yl)-3-(hydroxymethyl)-3-
methyl-4-methylenecyclopentane-1,2-diol (4b): Purified yield: 55%, off white solid, (TLC: Rf
0.2, 10% MeOH in CH,Cl,); [a]p?°: —6.43 (¢ = 0.25, DMSO); mp: 243-247 °C; UV (MeOH) Apax:
280.25 nm; '"H NMR (300 MHz, CD;0D) ¢: 1.18 (s, 3H), 3.50 (d, /= 10.8 Hz, 1H), 3.63 (d, J =
10.8 Hz, 1H), 3.98 (d, J=4.8 Hz, 1H), 4.59 (d, J=3.2 Hz, 1H), 4.63 (dd, J=4.5 and 9.6 Hz, 1H),
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5.07 (d,J=3.3 Hz, 1H), 5.47-5.51 (m, 1H), 7.00 (d, /= 2.1 Hz, 1H), 8.02 (s, 1H); ' F NMR (376
MHz, DMSO-dg) J : —168.25; 3C NMR (100 MHz, DMSO-dy) J: 18.9, 49.1, 62.0, 69.1, 73.4,
74.2,91.9,105.2,107.8, 140.3, 146.4, 152.3, 154.2, 155.7; HRMS (ESI-Orbitrap) m/z: Exact mass
calculated for C4H;sFN4,O; [M+H]*: 309.1285, found: 309.1325.

(1S,2R,3R,5R)-5-(4-Amino-5-chloro-7H-pyrrolo[2,3-d|pyrimidin -7-yl)-3-(hydroxymethyl)-
3-methyl-4-methylenecyclopentane-1,2-diol (4¢): Purified yield: 80%, off white solid, (TLC: Rf
0.2, 10% MeOH in CH,Cl); [a]p?’: —=30.41 (c = 0.25, DMSO); mp: 226-229 °C; UV (MeOH)
Amax: 281.25 nm; '"H NMR (300 MHz, CD;0D) ¢: 1.18 (s, 3H), 3.51 (d, /= 11.1 Hz, 1H), 3.65 (d,
J=10.8 Hz, 1H), 3.99 (d, /= 4.8 Hz, 1H), 4.59 (d, J= 2.7 Hz, 1H), 4.68 (dd, /= 4.8 and 9.9 Hz,
1H), 5.08 (d, /= 3.0 Hz, 1H), 5.46-5.51 (m, 1H), 7.24 (s, 1H), 8.05 (s, 1H); 3C NMR (100 MHz,
DMSO-dy) o: 18.9, 49.2, 62.4, 69.1, 73.5, 74.2, 99.4, 101.4, 107.9, 120.0, 149.6, 152.2, 154.7,
%56'21; HRMS (ESI-Orbitrap) m/z: Exact mass calculated for C;4H;3CIN,O; [M+H]*: 325.0989,
ound: 325.1031.

(1S,2R,3R,5R)-5-(4-Amino-5-bromo-7H-pyrrolo[2,3-d] pyrimidin -7-yl)-3-(hydroxymethyl)-
3-methyl-4-methylenecyclopentane-1,2-diol (4d): Purified yield: 75%, off white solid, (TLC: Rf
0.2, 10% MeOH in CH,Cl,); [a]p?%: +6.14 (c = 0.25, DMSO); mp: 228-232 °C; UV (MeOH) Apax:
283.25 nm; '"H NMR (300 MHz, CD;0D) ¢: 1.18 (s, 3H), 3.51 (d, J=11.1 Hz, 1H), 3.65 (d, J =
11.1 Hz, 1H), 3.98 (d, J=4.5 Hz, 1H), 4.58 (d, J =2.7 Hz, 1H), 4.69 (dd, /J=4.8 and 9.9 Hz, 1H),
5.08 (d, J = 2.7 Hz, 1H), 5.48-5.51 (m, 1H), 7.30 (s, 1H), 8.04 (s, 1H); '*C NMR (100 MHz,
DMSO-dq) o: 18.9, 49.2, 62.5, 69.1, 73.5, 74.2, 85.4, 100.6, 107.9, 122.5, 150.0, 152.0, 154.7,
156.8; HRMS (ESI-Orbitrap) m/z: Exact mass calculated for C4H;sBrN4,O; [M+H]": 369.0484,
found: 369.0522.

(1S,2R,3R,5R)-5-(4-Amino-5-iodo-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3-(hydroxymethyl)-3-
methyl-4-methylenecyclopentane-1,2-diol (4e): Purified yield: 80%, off white solid, (TLC: Rf
0.2, 10% MeOH in CH,Cl,); [a]p?%: +1.92 (¢ = 0.25, DMSO); mp: 227-228 °C; UV (MeOH) Apax:
290.25 nm; '"H NMR (300 MHz, CD;0D) ¢: 1.17 (s, 3H); 3.51 (d, J=11.1 Hz, 1H), 3.65 (d, J =
10.8 Hz, 1H), 3.99 (d, /J=4.8 Hz, 1H), 4.57 (d, /= 2.4 Hz, 1H), 4.70 (dd, J=4.8 and 9.9 Hz, 1H),
5.07 (d, J = 3.0 Hz, 1H), 5.40-5.50 (m, 1H), 7.37 (s, 1H), 8.04 (s, 1H); '*C NMR (100 MHz,
DMSO-dq) o: 18.9, 49.2, 50.4, 62.6, 69.2, 73.6, 74.3, 102.8, 107.9, 127.9, 150.7, 151.6, 154.8,
157.1; HRMS (ESI-Orbitrap) m/z: Exact mass calculated for Ci4H;3IN4O; [M+H]": 417.0345,
found: 417.0377.
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Scheme 2. Synthesis of 7-ethynyl/vinyl derivatives (4f-g). Reagents and conditions: i) a)
Trimethylsilylacetylene, Cul, Et;N, Pd(PPh;),, DMF, 50 °C, 3 h; b) K,CO;, MeOH, rt, 30 min; ii)
Tri-n-butyl vinyl tin, Pd(PPhs)4, DMF, 110 °C, 3 h.
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Procedure for the synthesis of 4f: A suspension of 4e (0.60 mmol), trimethylsilyl
acetylene (3.0 mmol), Cul (0.06 mmol), Et;N (3.0 mmol) and (PPh3),Pd (0.06 mmol) in DMF was
stirred at 50 °C under sealed condition for 3 h. The reaction mixture was concentrated under
reduced pressure and crude was purified by silica gel (100-200 mesh) column chromatography,
elution gradient 0-6% MeOH in CH,Cl, to afford trimethylsilyl protected compound. The
deprotection was carried out by stirring in methanol and K,COj; (3.0 mmol) at rt for 30 min. The
reaction mixture was concentrated under reduced pressure and purified by flash chromatography
on silica gel (230-400 mesh), eluting gradient 0-7% MeOH in CH,Cl,.

(1S,2R,3R,5R)-5-(4-Amino-5-ethynyl-7H-pyrrolo[2,3-d|pyrimid in-7-yl)-3-(hydroxymethyl)-
3-methyl-4-methylenecyclopentane-1,2-diol (4f): Purified yield: 62%, off white solid. (TLC: Rf
0.1, 10% MeOH in CH,Cl,); [a]p?® : —2.17 (¢ = 0.25, DMSO); mp: 183-187 °C; UV (MeOH) Ajay:
283.25 nm; '"H NMR (400 MHz, CD;0D) ¢: 1.18 (s, 3H), 3.51 (d, J = 10.8 Hz, 1H), 3.66 (d, J =
10.8 Hz, 1H), 3.70 (s, 1H), 3.99 (d, J=4.4 Hz, 1H), 4.58 (d, /= 2.8 Hz, 1H), 4.72 (dd, J= 4.4 and
10.0 Hz, 1H), 5.08 (d, J = 3.2 Hz, 1H), 5.48-5.44 (m, 1H), 7.48 (s, 1H), 8.06 (s, 1H); *C NMR
(100 MHz, DMSO-d,) o: 18.9, 49.3, 62.8, 69.2, 73.5, 74.2, 77.7, 82.7, 93.0, 102.1, 108.0, 128.5,
150.0, 152.4, 154.8, 157.4; HRMS (ESI-Orbitrap) m/z: Exact mass calculated for C;¢H;9N4O3
[M+H]": 315.1457, found: 315.1418.

Procedure for the synthesis of 4g: To a suspension of 4e (0.6 mmol), Pd(PPh;)4 (0.06 mmol) in
anhydrous DMF under argon atmosphere, tri-n-butyl(vinyl)tin (1.8 mmol) was added. The
resulting mixture was heated at 110 °C for 3 h under sealed condition. Upon completion of
reaction, concentrated the volatile under reduced pressure and crude was purified by flash
chromatography on silica gel (230-400 mesh), elution gradient 0-7% MeOH in CH,Cl,.

(1S,2R,3R,5R)-5-(4-Amino-5-vinyl-7H-pyrrolo[2,3-d]pyrimidin-7-yl)-3-(hydroxymethyl)-3-
methyl-4-methylenecyclopentane-1,2-diol (4g): Purified yield: 60%, off white solid, (TLC: Rf
0.1, 10% MeOH in CH,Cly); [a]p?®: —14.28 (¢ = 0.25, DMSO); mp: 194-198 °C; UV (MeOH)
Amax: 294.25 nm; '"H NMR (300 MHz, CD;0D) ¢: 1.19 (s, 3H), 3.52 (d, J=11.1 Hz, 1H), 3.67 (d,
J=11.1 Hz, 1H), 4.00 (d, /= 4.8 Hz, 1H), 4.57 (d, J= 2.7 Hz, 1H), 4.78 (dd, J= 4.8 and 9.9 Hz,
1H), 5.07 (d, J= 3.3 Hz, 1H), 5.24 (dd, J= 1.5 and 10.8 Hz, 1H), 5.44-5.48 (m, 1H), 5.58 (dd, J
=1.8 and 17.4 Hz, 1H), 7.05 (dd, /= 10.8 and 11.1 Hz, 1H), 7.35 (s, 1H), 8.02 (s, IH); 3C NMR
(100 MHz, DMSO-dy) o: 18.9, 49.2, 62.3, 69.2, 73.5, 74.1, 100.2, 107.7, 112.1, 113.3, 120.0,
129.2, 151.1, 155.0, 157.5; HRMS (ESI-Orbitrap) m/z: Exact mass calculated for C;sH;;N4O3
[M+H]": 317.1614, found: 317.1575.
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= = H———H
= o] > .,
= o HO OH
353 +.
~ C14H19N,O3[M+H]*: 291.1457
303
25
= 4a
(=
S O TP
1350567 1731744 225 1084 T 3’61‘?'7' I20e] 361.2301 4132176 488.9953 521 9198 Ssez00 S02 2553 5612186
Pmbtorcecien
Solvent: cdlod
Datar Apr 13 201&
Agilemt Mercury-300/ MEN-3
Roquest Bo: 021604B1957 PROTON
4b
ZH
adn,
8H
J J 1"H
LI R B B B B B B B B S N B B S B B B N B N B B S B B N N B S N B B B B R B B B B B B B B S E m N R
11 10 9 8 7 6 5 4 3 2 1 0 ppm
s W e L ¥

Plotnzma: 011604B1957 PROTON 01 plotdl
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Sample Mama:
PEDE-CU3E8-187

ESolvent: dmso
Date: May 1F 2016

-
agilest vamradld / wom.3 - B i
Request Mo: 021605ATS28 CARBON Fes : H
: - ]
R ;
4 = 2
v -
3 E
ATC(CH)

220 200 180 160 140 120 100 80 &0 40 20 ppm

T T T T T T T T T T T
L¥] -20 -40 -60 -80 =100 =120 -140 =160 -180 -200 ppm
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PHDR-C0068- o0 &5 AT 008 AW-1 N 1.5«E%0

T- FTNG +c E51Full ras [100.00-4500.00]
B 306115

a R R B R

Rolatve Adundanse

K
= C14H1gFN4O3[M+H]+: 309.1363
i
=
2

4b

3 259007

. 1nsre 1530540 7121980 smes Zisars b |, 3sagie0 38 ees <37 3BET SSE17TY S00Zazz  SMIME gy ey
il | T T v (i) T Lk § L3 T L Lk bk | Ll | L3

e 150 200 =0 30 =0 «0 0 500 B

Eample Wams:
FEDR-COIEH- 104

#alvent: odicd

Dates: Apr 11 201§

Agilene Vemrs300 / aOe-3
Request Wo: 021804ARE35_pRoTOM

rvrrJ]yfsrrtfrtrrJrrfrr et rrerfrrert

|
7 & 5

|
11 10 9 4 3 2
v ol

S14



C3068-184

55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 ppm

— 160

I T I T I T Ll 1 T I T I 1 U 1 T 1 i_,
80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm =
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7.338
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T T T T T

7 6 5 B 3 2

I
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-
o

PPmM

330

' - 5'C N e
e e i TC sgc 1'cic e VT FCCHy
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1 o Y

w B T T Rl BCE R e T
L] T L) = 4 = ] = 1 o [=0=11]

NOE correlation of the protons in 4¢ (correlated protons has shown the increase in the intensity of
the signal in the upper the line).
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PHDR-COM8-184#5 FT-008 AV: 1 ML 15€10
T FTMS - ¢ ESIFul ms [100.00-1500.00]

100 5.0
ES
®
&
= cl NH,
e
/7 N
O l )
/
s HO
&
. Hyc' ()M
= H——%=H
= 5 ~ 3
. HO OH
z . C14H15CIN,O5[M+H]+: 325.1067
=
EY 4c
=
2
15
10
5
ol 7o =ERa ZEsmes  Faseos 3zl 3088 s oage ssmis so1 5B  SE2.ET S32172 11834
e e e e i vt 4
L2 -4
Sample Nama:
PHDR-CO3668-185
Solvaent: cdlod
Date: Apr 12 2016
Agiient Mercury-300/ NEM-3
Rogquast No: 021604B000) PROTON
4d
sH 4CH,
2H S
TH Iy o s
{1 =f 54
| L L {
L ot J
L e e e e e e e e L | — I B e e B e B e e A B e e e e L B,
11 10 9 8 7 & 5 4 3 2 1 PPm
¥ ¥ oo o -
g 3 § 3 33 3 I% 5
o o L= - - - - -

Plotnama: 02160480003 PROTON 0L plotll
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Sample Mames
PEDR-CO240- 180

Solvent: m=so

Date: Apr 13 1016

Agilent 400.MR / MEM-3
Regquest Mo) 021604BS4TE CARBON

i 1

FCICHY)

Wl i

L B I e B B L R L B e e B e B B B B R R N R R R R |

200 180 160 140 120

Plotname: 03140485476 CANBON 0L plotol

PHDRLCO568-18549 AT 008 AV-1 NL- 1.00210
T: FIMS + ¢ ESIFull ms [100.00-1500.00]

Relafve Abundance

100 80 60 40 20 PPm

o Nz

%

al

- 3

) Br NH2
75 X
70 / l N
: o 7
&

E H,C' "H

. H——"=H

5‘ HO ©OH

E C14H13BrN,O3[M+H]*: 369.0562
o

= 4d

n

=

2

10

5 2530014

1BE1164 21412 2oz e 2861885 3163185 3583484
100 150 20 25 m 0

£37 1880 &57.1242 455 2065

&30 45] 500 550 50 650 700
nz
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Bazmple Mama:
PEDR-CO3EE-1T8

golvent: codied

Date: Apr 11 2016

Agilezt Vomraidld / NEM.]
Request No: 021604AS050_PROTON

m 4
4CH
TH S o
5 TH 3y 51
i m l j
;| iy
11lllllllllli[[f|||'|'|1|IIIIIII[[[[||||'|'|'|lll|lllll[ff||I'I'I'IJIIIIIIIIIITI||
13 12 11 10 9 8 7 [ 5 4 3 2 1 0 ppm
f ¥ L A o | Yoy A
H -4 2 % B3 s 38 2
° - o e e - e -
Flotnama: 02160428080 pROTON 01 ploell
Sasple Nama o
PEPR-COJER-1T%
Bslvanta amac
VEMRLE - 400/ MEM-1 /NMR-003
Dave: May 15 201&
de
=X ]
s Z $fs g % %
hrj £ o = . =
S 5B {- I
‘ ICICHE 1O i FCICH;)
B ¢ L '
il | 4 .-l z
T T e e e i e e i T B i R e I e S
200 180 160 140 120 100 80 &0 40 20 f=5=1]
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217085 RT-008 AV
Full ms [100.00-1500.0cf

Rehd

1 NL 18sE10

#17.0977

HO

HsC'
H=
HO

-
7

OH

4e

C14H18|N403[M+H]+: 417.0424

5 2747
1301576 1731739 2321779 2509567 31823 ssgs2 | 4306520  4g30838 5151085 Sg2.3670 7106212
0 200 250 00 as0 0 50 500 = 800 650 700
mz
Basple N
PEDR-CO3GR-1ER
solvents <dlod
Dater Apz 18 2036
agilent vamtei0d J -
Ragusst Moy 02280486347 pmOTOM
49
ariH,
- JL
T T T T [ T T T T [ T T T T '[ T T '[ T T 'I T T T T 'I T T T T 1 T T T T I T T T T I T T T T I T T T T I T T T T I T T
11 10 9 8 7 & L 4 3 2 1 Ppm
o L o =Y T ¥ i b
= = = 288 28 AR = an E
= - - - - ] - - -

S21



Sa=ple Mama
PHPR-CO268-188

Solvent: amao
VIMGRS - 400 /NRM- L /NMR - 002
Data: May 15 2016

35,00

§3 & g
B2 3 z « 58 2
7 4 T X 2 2 & 3
1§ iz Tg z -
| #C .
¢ 2C l i G EC HCICH;)
g 8C g ey
il L LT N
A J
I EIAEAREAREEE AR RLERRE R R R Rl e e e e e e o e e B e LA AALEAEARERERR:
200 180 160 140 120 100 80 60 40 20 ppm
PHDACOIE-18249 AT 008 AV-1 N 158510
T: FTMS + ¢ ESI Full ms [100.00-1500.00]
ITIFS
100
LS
w
. \
- \ NH,
75 \N
70 /)
N
=
s
==
E = C16H21N4O3[M+H]*: 317.1614
= 4 4
= g
.
=
k-
2
2
15
3341882
10
512148 BS54
H i 3725 . z
. 2150062 231772 26N / 3000516 35137 43 sese 9L 5192102 || somsy |5 AS2 essomw
- L i i | L) i i | Ll [ I b | Ll LA Lk | L L ) Ll L Ll L i i
100 150 200 250 0 =0 400 450 500 550 00 5 700
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Sample Mamon
PEDR-C0268 -190

solvent: cazea

Dara: ApT 31 201¢

Agilant L00-MR / MEM-3
Roguost Mo: 021604C1183 DROTON

HH
41CH,
2
TH
1
i J.JL 2]
L S B e e NN S S S S S S S S S S S S S S S S e e A S S S B B S S S S S S S S G B S R e e S S S S e
11 10 9 8 7 '3 5 4 3 2 1 0 ppm
e w e oo et
Plotnama: 021604C11862 PROTON O01 plotol
H
Sample Nama t C
PEFR-COJ68-1%0 W\
C NH,
Solvant: amas 6
VHMRE - 400, -1 -2 7 5 -
FL B / \N1 RS K
Data: May 15 2016 =2=f=
1
&v’
af
=33 - E
===3 - -
5383 - . LT 2
: g =
1113 " £ 5 i = E ] g :
\ & £ g = g L [: g 3
| 3c. o 4'C(CH
M:‘cjt'(' RO TC o C j c W 80 (CHa)
LLL | Ll i Wi
L O B B B B B L L B IR B R
200 180 160 140 120 100 80 &0 40 20 ppm
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PHDRCO38-10049 AT 008 AV: 1 NL:157E10
T. FTMS + ¢ ES! Ful ms [100.00-1500.00]

3151418
AN NH,
~
7 /J‘
HO N N
H;C'" “'H
= H——+%—=H
2 HO OH
::: C16H19N4O3[M+H]": 315.1457
< af
3T 1234
BT 1841677 2251354 257 6414 2862865 N 791935 4410774 5072187 292000 5635433 5202776 5512583 gy 200g
Il%:‘ ; IAE‘EI:'I.. .2‘_%:-.“ IEJIII Iﬁ!x‘ 4; IS;C ‘\; .6’ .EJII'I' .IE-.;C. ‘1"['):

X-ray Crystal Structure Data of 4c:
Ci14H17CIN4O3 (M =324.7650 g/mol): monoclinic, space group P21 (no. 4),unit cell dimensions a

=6.28(5) A alpha =90 °, b = 9.06 (10) A beta = 90.1(6) °, c = 9.91 (6) A gamma =90 °, V =
765.46(9) A3, Z=2,T=293 K, Dcalc = 1.405 Mg/m3, Data completeness =1.84/1.00, Theta(max)
=26.370,R(reflections)=0.0352(2863), R2(reflections)=0.0985(3147), s = 0.952 and Npar = 222.
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