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Synthesis and Characterization of 13C-labelled D-Cycloserine

DL-Methyl-3-hydroxy-2-(tritylamino)propanoate-1-*C (11). Commercially available DL-Serine-1-"*C (250 mg, 2.36 mmol) was
converted to DL-Serine-1-*C methyl ester hydrochloride using the procedure for unlabeled material (1). This material was used
immediately without subsequent purification. DL-Serine-1-*3C methyl ester hydrochloride was converted to DL-Methyl-3-hydroxy-2-
(tritylamino)propanoate-1-"*C (11) using the procedure for unlabeled material (2) affording 11 (738 mg, 86% over 2 steps) as a white
powder. *H NMR (400 MHz, CDCls) 8 7.53-7.51 (6H, m), 7.32-7.28 (5H, m), 7.24-7.21 (3H, m), 3.78-3.72 (1H, m), 3.64-3.55 (2H,
m), 3.32 (3H, d, J = 3.8 Hz), 3.05-2.96 (1H, m), 2.37 (1H, t, J = 12.56 Hz); **C NMR (100 MHz, CDCls) & 174.0; HRMS (ESI) cald.
For CCy,H»3NO; (M+Na): 385.1609, found 385.1612 m/z.

DL-O-(1,3-Dihydro-2,5-dioxy-1-pyrolidinyl)-N-(triphenylmethyl)-1-**C methyl ester (12). 11 (733 mg, 2.02 mmol) was converted to
DL-0O-(1,3-Dihydro-2,5-dioxy-1-pyrolidinyl)-N-(triphenylmethyl)-1-**C methyl ester (12) using the procedure for unlabeled material
(3) affording 12 (660 mg, 71%) as a white powder. *H NMR (400 MHz, CDCls) & 7.56-7.53 (6H, m), 7.31-7.26 (6H, m), 7.23-7.18
(3H, m), 4.44-4.40 (1H, m), 4.03-3.98 (1H, m), 3.70-3.63 (1H, m), 3.35 (3H, d, J = 3.8 Hz), 3.10 (1H, dd, J; = 10.0 Hz, J, = 3.8 Hz),
2.69 (4H, s); **C NMR (100 MHz, CDCls) § 172.6; HRMS (ESI) cald. For *CCusH26N205 (M+Na): 482.1773, found 482.1781 m/z.

DL-Methyl-y-Aminooxy-o.-amino(triphenylmethyl)butyrate-1-*C (13). 12 (653 mg, 1.42 mmol) was converted to DL-Methyl-y-
Aminooxy-o-amino(triphenylmethyl)butyrate-1-*C (13) using the procedure for unlabeled material (4) affording 13 (526 mg, 98%)
as a colorless oil. *H NMR (400 MHz, CDCls) & 7.55-7.52 (6H, m), 7.31-7.26 (6H, m), 7.23-7.18 (3H, m), 5.47 (2H, bs), 4.06-4.01
(1H, m), 3.77-3.68 (2H, m), 3.24 (3H, d, J = 3.8 Hz), 3.78 (1H, bs); *C NMR (100 MHz, CDCls) & 174.3; HRMS (ESI) cald. For
B3CC,yH24N,05 (M+Na): 400.1718, found 400.1727 m/z.

DL-Cycloserine-1-*C (14). 13 (520 mg, 1.38 mmol) was converted to the DiHCI salt using the procedure for unlabeled material (5)
and used without further purification. DiHCI salt of 13 was then converted to DL-Cycloserine-1-"3C (14) using the procedure for
unlabeled material (6) affording 14 (87.2 mg, 61% over 2 steps) as a white powder. *H NMR (400 MHz, ds-DMSO) & 4.44-4.36 (1H,
m), 3.76-3.69 (2H, m); *C NMR (100 MHz, ds-DMSO) & 175.0; HRMS (ESI) cald. For **CC,HgN20, (M+H): 104.0541, found
104.0542 m/z.
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D-Cycloserine-1-"*C-L-Tartrate (15). 14 (80.3 mg, 0.787 mmol) was converted to D-Cycloserine-1-*C-L-Tartrate (15) using the
procedure for unlabelled material (8) affording 15 (76.7 mg, 77%) as a white crystalline powder. *H NMR (400 MHz, dg-DMSO) &
4.46 (1H, s), 4.05 (2H, s), 3.80 (2H, s); *C NMR (100 MHz, dg-DMS0) & 174.2; HRMS (ESI) cald. For *CCgH1.N,0g (M+H):
254.0705, found 254.0700 m/z.

D-Cycloserine-1-*C (16). 15 (73 mg, 0.288 mmol) was converted to D-Cycloserine-1-**C (16) using the procedure for unlabelled
material (9) affording 16 (16.9 mg, 57%) as a white powder. *H NMR (400 MHz, d-DMSO) & 4.43-4.40 (1H, m), 3.76-3.71 (2H,
m), 3.60-3.10 (3H, bs); *C NMR (100 MHz, ds-DMS0) & 175.0; HRMS (ESI) cald. For *CC,HsN,0, (M+H): 104.0541, found
104.0543 m/z.
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'H of DL-Serine methyl ester hydrochloride (1)
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3C of DL-Serine methyl ester hydrochloride (1)
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DEPT of DL-Cycloserine methyl ester hydrochloride (1)
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HMQC of DL-Cycloserine methyl ester hydrochloride (1)

EZ-HMQC

10 9 8 4 6 5 4 3 2 1 ppm

S10



Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

IR of DL-Serine methyl ester hydrochloride (1)

*SerieEstHCI

Sat Aug 27 07:15:57 2011 (GMT-05:00)

sise

]
@
1
33911

% Transmittance
[=1]
=N
1

Ba -

3000

4000 3500

MNumber of sample scans: 16
Number of background scans: 16
Resolution: 4.000

Sample gain: 8.0

Optical velocity. 06329
Aperture: 100.00

2500

1956.9

15809

14379

1499.2

1736.2

2000 1500

Wavenumbers (cm-1)

S11

12459

1127.4

1086.5

1000

1037.5

9658.0

895.5

8413

788.2

500



Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'H of DL-Methyl-3-hydroxy-2-(tritylamino)propanoate (2)
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3C of DL-Methyl-3-hydroxy-2-(tritylamino)propanoate (2)
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DEPT of DL-Methyl-3-hydroxy-2-(tritylamino)propanoate (2)
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HMQC of DL-Methyl-3-hydroxy-2-(tritylamino)propanoate (2)
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IR of DL-Methyl-3-hydroxy-2-(tritylamino)propanoate (2)

*TritylSerMeEster Sat Aug 27 07:04:11 2011 (GMT-05:00)
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1H NMR of DL-Methyl-3-hydroxy-2-(tritylamino)propanoate-1-"3C (11)
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3C NMR of DL-Methyl-3-hydroxy-2-(tritylamino)propanoate-1-*C (11)
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'H of DL-O-(1,3-dihydro-2,5-dioxo-1-pyrolidinyl)-N-(triphenylmethyl)-methyl ester (3)
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3C of DL-0O-(1,3-dihydro-2,5-dioxo-1-pyrolidinyl)-N-(triphenylmethyl)-methyl ester (3)

T T T T T T T T T T T T T T T T T T T 1

190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 ppm

S20



Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

DEPT of DL-O-(1,3-dihydro-2,5-dioxo-1-pyrolidinyl)-N-(triphenylmethyl)-methyl ester (3)
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HMQC of DL-O-(1,3-dihydro-2,5-dioxo-1-pyrolidinyl)-N-(triphenylmethyl)-methyl ester (3)
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IR of DL-O-(1,3-dihydro-2,5-dioxo-1-pyrolidinyl)-N-(triphenylmethyl)-methyl ester (3)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'H NMR of DL-0O-(1,3-dihydro-2,5-dioxo-1-pyrolidinyl)-N-(triphenylmethyl)-1-**C methyl ester (12)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

13C NMR of DL-0-(1,3-dihydro-2,5-dioxo-1-pyrolidinyl)-N-(triphenylmethyl)-1-"*C methyl ester (12)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'H of DL-Methyl-yaminooxy-a-amino(triphenylmethyl)butyrate (4)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

3C of DL-Methyl-aminooxy-a-amino(triphenylmethyl)butyrate (4)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

DEPT of DL-Methyl-yaminooxy-a-amino(triphenylmethyl)butyrate (4)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

HMQC of DL-Methyl-y»aminooxy-a-amino(triphenylmethyl)butyrate (4)

EZ-HMQC
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

IR of DL-Methyl-»aminooxy-a-amino(triphenylmethyl)butyrate (4)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'H NMR of DL-Methyl-»aminooxy-a-amino(triphenylmethyl)butyrate-1-"*C (13)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

3C NMR of DL-Methyl-saminooxy-a-amino(triphenylmethyl)butyrate-1-"*C (13)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'H of DL-B-aminoxyalanine methyl ester dihydrochloride (5)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

3C of DL-B-aminoxyalanine methyl ester dihydrochloride (5)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

DEPT of DL-f-aminoxyalanine methyl ester dihydrochloride (5)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

HMQC of DL-#aminoxyalanine methyl ester dihydrochloride (5)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

IR of DL-B-aminoxyalanine methyl ester dihydrochloride (5)

*SerDiHCI Sat Aug 27 07:28:50 2011 (GMT-05:00)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'H of DL-Cycloserine (6)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

3C of DL-Cycloserine (6)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

DEPT of DL-Cycloserine (6)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

HMQC of DL-Cycloserine (6)

EZ-HMQC
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

IR of DL-Cycloserine (6)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'"H NMR of DL-Cycloserine-1-"*C (14)

1D Proton NMR
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

3C NMR of DL-Cycloserine-1-C (14)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'H of D-Cycloserine — (L)-Tartaric acid (7)

1D Proton NMR
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

3C of D-Cycloserine — (L)-Tartaric acid (7)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

DEPT of D-Cycloserine — (L)-Tartaric acid (7)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

HMQC of D-Cycloserine — (L)-Tartaric acid (7)

EZ-HMQC
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

IR of D-Cycloserine — (L)-Tartaric acid (7)

*DCS_LTartAcid Sat Aug 27 07:35:45 2011 (GMT-05:00)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

1D Proton NMR

'H of D-Cycloserine-1-*C — (L)-Tartaric acid (15)

~ o«
N <« O
< [S TN
=B BRUKER
< < ™
I | I NAME NCT_13cDCSLTart_1H
EXPNO 1
PROCNO 1
Date_ 20120919
Time 17.59
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG 2930
TD 65536
SOLVENT DMSO
NS 9
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 574.7
DW 60.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.00 usec
PL1 -4.00 dB
SFO1 400.1324710 MHz
SI 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
/ '
o i o -~ A
ot d Nore et
I T | T | T T T T T T T T | I T |
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
S S| =
- o~ o~

S50



Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

3C of D-Cycloserine-1-*C — (L)-Tartaric acid (15)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'H of D-Cycloserine (9)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

3C of D-Cycloserine (9)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

DEPT of D-Cycloserine (9)

[ I | | I I T | I 1

180 160 140 120 100 80 60 40 20 ppm

S54



Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

HMQC of D-Cycloserine (9)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

IR of D-Cycloserine (9)

*D-Cycloserine Sat Aug 27 07:44:38 2011 (GMT-05:00)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

'H of D-Cycloserine-1-*C (16)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

3C NMR of D-Cycloserine-1-"*C (16)
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Supporting Information for Thacker, Toth, Miska, Barletta, and Takacs: Preparation of (D)-Cycloserine and **C-labeled (D)-Cycloserine

HRMS of D-Cycloserine (9) vs D-Cycloserine-1-*C (16)
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