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1[:%% Rl RZ R3 R4 Yl YZ

100 CD; | CH;3 | CH;3 (CHy)4 =0L LC—#IcRd

101 CD; | CD3 { CH;3 (CH3)4 =0& LC—HiIZ2d

102 CH; | CD; | CH;3 (CHy)4 =0L LC—#ichd

103 CD; | CD; | CDs (CDy)4 =0L LC—#ich?d

104 CH; | CH; | CDs (CD3y)4 =0L LC—#IZRD

105 CD; | CH; | CD; (CDy)4 =0t LC—#ich5d
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(23)
ftém | R [ R | R R? Y' Y?
106 CH; |[CD; |[CDs| (CDys | =0 LT—HEiTk%
107 CH; | CH; | CD; | TCDy(CH,)s | =0& LCT—#ick2 %
108 CH; | CH; | CD; | '(CD,);CH; | =0& LT—H#IZR %
109 CD; | CH; | CD; | TCDy(CH,)3 | =0 LT—#&ic/k b
110 CD; | CH; | CD; | [(CD,);CH; | =0& LT—#&icke b
111 CH; | CD; | CD; | 'CDy(CHy); | =0& LT—#ic/k %
112 CH; | CD; | CD; | (CD,)sCH, | =0& LC—#&ic/ke b
113 CD; [ CD; | CD; | TCDy(CH,)s | =0& LC—f&ic/ke %
114 CD; | CD; | CD; | '(CD,)sCHy | =0& LT—#ick %
115 CD; |CDs; | CH; | (CHy) OH H
116 CD; [CH; [ CH; | (CHY) OH H
117 CH; | CD3 | CH;3 (CH»)4 OH H
118 CD; | CDs | CD; | 'TCDy(CH,)s OH H
119 CD; | CH; | CD; | TCDy(CH,); OH H
119(R) | CD; | CH; | CDs; | 'CDy(CHy)s | (R)YOH H
120 CH; | CD; | CD; | 'CDy(CH,); OH H
121 CH; | CHs | CD; | 'CD,(CH,); OH H
122 CD3 CD3 CD3 (CD2)4 OH H
123 CD:; [CH; [CD;| (CDa.)s OH H
124 CH; |CD; | CD3| (CDy)4 OH H
125 CH; | CH [CD;| (CDys OH H
126 CD; | CD; | CD; | T(CD,);CH, OH H
127 CD; | CH; | CD; | T(CD»);CH, OH H
128 CH; | CDs | CD; | '(CD,):CH; OH H
129 CH; | CH; | CD; | T(CD,)sCH; OH H
130 CD; [CD; [CH; | (CHa) OH D
131 CD; [CH3 [ CH3 | (CHy) OH D
131(R) | CD; |CH; [CH;| (CHay)4 (R)OH D
131(S) | CD:;|[CH; [CHs | (CHy) (S)OH D
132 CH; [CD; [CH; | (CH) OH D
133 CH: |CH3; [CH3; | (CHy) OH D
133(R) |CH; |CH; | CH;| (CHyp) (R)OH D
133(S) |CH; [ CH; |CH;| (CHy) (S)OH D
134 CD; | CD; | CD; | 'CD,(CHa)s OH D
135 CD; | CH; | CD; | 'CDy(CHy)3 OH D
135(R) | CD; | CH3 | CDs | 'CDy(CH,): |  (R)OH D
136 CH; | CD; | CD; | 'CDy(CH,)3 OH D
137 CH; | CH; | CD; | TCDy(CH,)s OH D
138 CD; |CD; [ CD; | (CDy)4 OH D
139 CD; [CH; | CD; | (CDy) OH D
140 CH; [CD; [CD;| (CDy)s OH D
141 CH; | CH;3 | CDs (CD3)4 OH D
142 CD; | CD; | CD; | '(CD,);CH, OH D
143 CD; | CH; | CD; | T(CD,);CH, OH D
144 CH; | CD; | CDs | (CD,);CH, OH D
145 CH; | CH; | CD; | /(CD,);CH; OH D
146 CD; |CD; [CH; | (CHy), F H
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(24)
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itémn | R | R | R R* Y! Y’
147 CD; | CH; | CH;| (CHy)s F H
148 CH3 CD3 CH3 (CH2)4 F H
149 CH3 CH3 CH3 (CH2)4 F H
150 CD; | CD; | CH; (CH3)4 F F
151 CDs; | CH; | CH; (CH»)4 F F
152 CH; | CD; | CH; (CH3)4 F F
153 CH; | CH; | CH; (CH3)4 F F
oooooao
gooooiuoommbooooooodgoooooooooooobooboobood
0000000 ooooOooooDoOoooOooDoDoOoooOoDoDoDOooOoooDao
oooooao
O0O0O0OO0ORYWHODODDOY2D CH0oOoOocbz;0ooooiimooononoooon
'ﬂﬁ %% Rl RZ RJ -R‘ Yl Y2
200 H | CD; | CH; (CH3)4 OH CH;
201 H | CD; | CD; (CH»)4 OH CD;
202 H | CH; | CD, (CH))4 OH CD;
203 H | CD; | CD; | "CDy(CH,); OH CD;
204 H |CH; | CD; | 'CD2(CH,)s OH CD;
205 H |CD; |CD;| (CDy) OH CD;
206 H | CH; | CDs3 (CDy)s OH CD;
207 H | CD; | CH; (CHy)4 F CH;
208 H |CH; |CH;| (CHy F CH;
209 H [CD; | CD;s (CDy)s F CD;
210 H [CH; |CDs| (CDys F CD;
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Ooooooogogooao

[ ex R' R’ | R’ R’ Y' [ v?

250 CD,0OCD,CD; | CD; [CH3;| (CH,)s | OH | CH;

251 CD,OCH,CH; | CD; [CH3;| (CH;)s | OH | CH;

252 CH,OCH,CH; | CD; |CH; | (CH,)s | OH [ CH;

253 CD,OCD,CD; | CH; |CH;| (CH,)s | OH [ CH;

254 CD,OCH,CH; | CH; {CH;| (CH,)y | OH | CH;

255 CD,0CD,CD; | CD; |CD;| (CH.)s | OH | CD;

256 CD,0CH,CH; | CD; |CD;| (CHy)s | OH | CDs

257 CH,OCH,CH; | CD; |CD3;| (CHya | OH | CDs

258 CD,0CD,CD; | CH; [CD;| (CHys | OH | CDs

259 CD20CH2CH3 CH3 CD3 (CH2)4 OH CD3

260 CH,OCH,CH; | CH; [CD;| (CHy)s | OH | CD;

261 CD,0CD,CD; | CD; | CD; | 'CDy(CH,); | OH | CD;

262 CD,0CH,CH; | CD; | CD; | 'CDy(CH,); | OH | CD;

263 CH,0CH,CH; | CD; | CD; | 'CD»(CH,); | OH | CD;

264 CD,0CD,CD; | CH; | CD; | 'TCD,(CH,); | OH | CD;s

265 CD,OCH,CH; | CH; | CD; | 'CDy(CH;); | OH | CDs

266 CH,OCH,CH; | CH; | CDs | 'TCDy(CH,); | OH | CD;

267 CD,OCD,CD; | CD; |CD3;| (CD,)s | OH | CD;

268 CD,0CH,CH; | CD; [CD;| (CDy)s | OH | CD;

269 CH,OCH,CH; | CD; |CD;| (CDy)s | OH | CD;

270 CD,OCD,CDs | CH; |CD;| (CDy)s | OH | CD;

271 CD,OCH,CH3 | CH; |CD;| (CDys | OH | CD;

272 CH,OCH,CH; | CH; [CD3;| (CDy)y | OH | CD;

273 CD,0CD,CD; | CD; |CHz | (CHy)4 F | CH;

274 CD,OCH,CH; | CD; |CH;3 | (CHa)4 F | CH;

275 CH,OCH,CH; | CD; |CH; | (CH))4 F | CH;

276 CD,0CD,CD; | CH; [CH3 | (CHa), F | CH;

277 CD,OCH,CH; | CH; |CH3| (CHy)4 F | CH;

278 CH,OCH,CH; | CH; [CH3; | (CHa), F | CH;

279 CD,OCD,CD3 | CD; | CDs| (CD»)4 F | CD;

280 CD,OCH,CH;3 | CD; | CD; | (CDy)4 F | CD;

281 CH,OCH,CH3 | CD; |CD; | (CDy)4 F | CD;

282 CD,0OCD,CD; | CH; | CD3 | (CDy)4 F | CD;

283 CD,0OCH,CH; | CH; | CDs| (CDy)s F | CD;

284 CH,0CH,CH; | CH; [ CDs| (CDy) F | CD;
oodoao
000030 0RMOODUO0OO0OODOO0OOOOOOD -CH,-0-CH,CH;O O OO O 1000
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0000000000000 00000D0O00O00OXWWA-4480 000000000000
godooodooooooooooouobooobooboobooboobDooDbDoao
Of0o0oooooooooooobooooon
Ooo0o0oao
OO0O0oRWOUOODUOODOOOOUOOOOO -CH,CH,CH;O O O O YIOOHO OO FO O
Ooomooao

10

20

30

40



Ooooooogooao

(26) JP 5567503 B2 2014.8.6

Compound R R’ | R’ R’ Y' | Y

300 CD,CD,CDs | CD3 |CH3| (CHpa | OH | CH;4

301 CD,CH,CH; | CDs; | CH3| (CHy)s OH | CH;

302 CH,CH,CH; | CD; |CH;| (CH;)s | OH | CH;

303 CD,CD,CD; | CH; [CH;| (CH,)s | OH | CHs

304 CD,CH,CH; | CH; |[CH3| (CH,)s | OH | CHs

305 CD,CD,CD; | CD; |CD3| (CHy)s | OH | CD;

306 CD,CH,CH; | CD; {CD3 | (CHy)s OH | CD;

307 CH,CH,CH; | CD3; [CDs| (CHys OH | CD;

308 CD,CD,CD; | CH; [ CDs| (CHy)s OH | CD;

309 CD,CH,CH; | CH; | CD; [ (CH,) OH | CD;

310 CH,CH,CH; | CH; | CDs| (CHy)s OH | CD;

311 CD,CD,CD; | CD; | CD; [ TCDy(CH,); | OH | CD;

312 CD,CH,CH; | CD; | CDs | TCDy(CH,); | OH | CDs

313 CH,CH,CH; | CD; | CD; | "CDy(CH,); | OH | CD;

314 CD,CD,CD; | CH; | CDs3 | 'CDy(CH,); | OH | CD;

315 CD,CH,CH; | CH; | CD; | "TCDy(CH,): | OH | CD;

316 CH,CH,CH; | CH; | CDs | 'CDy(CH,); | OH | CD;s

317 CD,CD,CD; | CD; |CD3| (CD.)s | OH | CD;

318 CD,CH,CH; | CD; | CD;| (CD,)s | OH | CD;s

319 CH,CH,CH; [ CD; {CD3;| (CDy)y | OH |CD;

320 CD,CD,CD; | CH; [CD;| (CDy)s | OH | CDs

321 CD,CH,CH; | CH; | CDs3| (CDy)4 OH | CD;

322 CH,CH,CH; | CH; [CD3 | (CDy)4 OH | CD;

323 CD,CD,CD; | CD; | CH3| (CHy)s F | CH;

324 CD,CH,CH; | CD; [CH3 | (CHy)4 F | CH;

325 CH,CH,CH; | CD; | CHj3 (CHj)4 F CH;

326 CD,CD,CD; | CH; |CH3| (CHy) F | CH;

327 CD,CH,CH; | CH; [CHs| (CHa) F | CH;

328 CH,CH,CH; | CH; | CH3;| (CHys F | CH;

329 CD,CD,CD; | CD; [ CD3| (CDy)s F | CD;

330 CD,CH,CH; | CD3; | CD3| (CDys F | CD;

331 CH,CH,CH; | CD3; | CD3| (CDy)s F | CD;

332 CD,CD,CD; | CH; | CD;s (CDy)4 F | CD;

333 CD,CH,CH; | CH; [CD3;| (CDa)s F | CD;

334 CH,CH,CH3 | CH; [ CD; | (CDy)s F | CD;
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350 CD,CD,CD; | CD; | CHj (CH2)4 =0& LC—HIcRd

351 CD,CH,CH; | CD; | CH; | (CHa) 0> LTI 5

352 CH,CH,CH; | CD; | CHj; (CHy)4 =0& LT—HIZRd

353 CD,CD,CD; | CH; | CHj; (CH»)4 =0L LC—#ickd

354 CD,CH;CH; | CH; | CHj; (CHy)4 =0L LT—#Icd

355 CD,CD,CD; | CD; | CDs (CHy)4 =0t LC—#ickd

356 CD,CH,CH; | CD; CD; (CH»)4 =0& LT—Hizid

357 CH,CH,CH; | CD; CD; (CH2)4 =0¢ LTC—Hick 5

358 CD,CD,CD3 | CH; | CDj (CH3)4 =0& LTC—Hizid

359 CD,CH,CH;3 | CH; | CDs (CH3)4 =0t LC—#IZkbd

360 CH,CH,CH; | CH; | CD;s (CHa)4 =0& LTIz 5

361 CD,CD,CD; [CD; | CD; [ 'CDy(CHp); | =0¢ LT—#ick5

362 CD,CH,CH; | CD; | CD3 |'CDy(CH,):| =0& LCT—Hichk?

363 CH,CH,CH; | CD; | CD; | 'CDy(CH)); =0¢ LT—#EICRD

364 CD,CD,CD; [CH; | CD; [TCDy(CHp); | =0¢ LCT—#ici5

365 CD,CH,CH3; | CHy | CDs TCDz(CHz)3 =0L LT—H#IcD

366 CH,CH,CH; | CH; CD; TCDz(CHz):; =0& LTC—HEIZRD

367 CD,CD,CD; | CD; | CDs (CDy)4 =0& LC—kIZRD

368 CD,CH;CHj; | CD; | CDs (CD»)4 =0L LC—#IZ D

369 CH,CH,CH; | CDs; | CD; (CD»)4 =0& LT—kiZkbd

370 CD,CD,CD; | CH, CD; (CD2)4 =0¢ LC—#IZh b

371 CD,CH,CH; | CH; CD; (CD2)4 =0& L C—H#ICRD

372 CH,CH,CH; | CH3 | CD; (CD»)4 =0L LT—#ickd
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DDDD5DDR1DDDDDDDDDDDDDDDD—CHZCHZCH3DDDD||]|:|[||]|:|[|
00000000 ooooUoooooY ooovY?DoooUooooooooOoooooo
goooooooooooooooooooobooobooobooboobooboaan
dodoooooooobobob oo oo oooooooooooao
o000 oo booboobooboann
oo oobo0 oo boobooboobooao
dodoooooooooobooboo
Oooooo
0O00D00AD0OQODOO0DOO0OOOO0OOR™WDDODOODOOOODODODOODODOOOODOOD
gooouoooooouooouoooooooada

'ﬂf/%% Rl R2 RS R4 RS Yl I Y2

400 CD; | CH; | CH; (CH»)4 D =0L L C—HEIcRD

401 CD; | CD; | CH; (CHy)4 D =0& LT—H#ICRD

402 CH; | CD; | CH; (CHy)4 D =0& LT—H#iIckd

403 CD; | CD; | CDs (CD»)4 D =0 LT—#Ickd
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404 CH; | CH; [ CD; | (CDy)4 D |[=0&LT—#IIRS
405 CD;3; | CH;3 | CDs (CDy)4 D =0t LT—#IZkd
406 CH; | CD; | CD; | (CDy), D |=0:LCT—#icR%
407 CHs; [CH; [CD; | '"CDy(CHy)s | D [ =0& LT—#ic2 %
408 CH; | CH; | CD; | (CD:;CH, | D [ =0: LT—H#ici %
409 CD; [CH; |CD; | '"CDy(CHy)s | D | =02 LCT—#ici 5
410 CD; |CH; |CD; | (CD2:sCH, | D | =0k LT—#ici 3
411 CH; | CD; | CD; | ICDy(CH,);s| D [ =02 LC—#ick?
412 CH; [CD; [CD; | ((CDy);CH, | D [ =0: LC—#ick 5
413 CD; | CD; |[CD; | '"CDy(CHy)s | D [ =02 LC—#ic2 5
414 CD; |CD; [ CD; | (CD,sCH, | D [ =02 LC—Hick b
415 CD; |CD; | CH; | (CHa)q D OH H
416 CD; |CH; | CH; | (CHa), D OH H
417 CH; | CD; | CH3; | (CHa))4 D OH H
418 CD; |CD; | CD; | 'CDy(CH,); | D OH H
419 CD; | CH; | CD; | "CDy(CH,)s | D OH H
419(R) | CDs;|CH; | CD;|'CDy(CH,)s| D (R)OH H
419(S) | CD;|CH;|CD;|[TCDyCH,):| D (S)OH H
420 CH; | CD; | CD; | \CDy(CH,); | D OH H
421 CH; | CH3; | CD3 | 'CDy(CH,); | D OH H
422 CD; |CD; [CD; | (CDy)q D OH H
423 CD; | CH; [ CD; | (CDy) D OH H
424 CH; |CD; [ CD3;| (CDy)4 D OH H
425 CH3 CH3 CD3 (CD2)4 D OH H
426 CD; | CDs | CD; | I(CD,);CH, | D OH H
427 CD; | CH; | CD; | (CD,);CH, | D OH H
428 CH; | CD; | CD; | '(CD,):CH; | D OH H
429 CH; | CH; | CD; | '(CD2)sCH, | D OH H
430 CD; |CD; [ CH; | (CHa), D OH D
431 CD; |CH; [CH3;| (CHy) D OH D
432 CH; [CD; | CH; | (CHa)4 D OH D
433 CH; |[CH; [CH; | (CHa)s D OH D
434 CD; [ CD; [ CD; | 'CDy(CHy)s | D OH D
435 CD; | CH3 | CD; | 'CDy(CH,);| D OH D
435(R) | CDs|CH;|[CD;| 'CDy(CH:);| D (R)OH D
435(5) | CD; | CH; | CDs | 'CDy(CHy);| D (S)OH D
436 CH; | CD; [ CD; | "CDy(CH,)s | D OH D
437(R) | CH; | CH3 [CD; | 'CDy(CHy)s| D (R)OH D
437(S) [ CH; | CH; | CDs; | 'CDy(CHy);| D (S)OH D
437 CH; [CH; | CD; | 'CDy(CH,); | D OH D
438 CD; [CD; [CD;| (CDy)s D OH D
439 CD; [CH; [CD;| (CDy)s D OH D
440 CH; [CD; [CD;| (CDy) D OH D
441 CH; |CH; [CD;| (CD»)4 D OH D
442 CD; | CD;3 | CD; | (CD,sCH, | D OH D
443 CD; | CH; [ CD; | (CD,):CH, | D OH D
444 CH; | CD; | CD; | (CD,):CH, | D OH D
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ité®m [ R | R | R R? R’ Y! Y?
445 CH; | CH; | CD; | '(CDy):CH, | D OH D
446 CD; [ CDs; [ CHs | (CHy)s D F H
447 CH; | CH; | CH; | (CHa)4 D F H
448 CD; [CH; |CH3| (CHay) D F H
449 CH; [CDs [CH3 | (CHa)4 D F H
450 CD; | CD; [CH3| (CH2)4 D F F
451 CD; |CH; [ CH:| (CHa)4 D F F
452 CH; | CD; [CH; | (CHa)4 D F F Lo
453 CH; | CH; [CH; | (CHa) D F F
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goooooooobooooooogoooobboooobobooooobboooobooo
O0D0DO0OO0ONMROOODODOODOODOODOODOODOODOODOODdHNMRO 300
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100 CHs 409 CHs
ooogood

00103-00 0 -7-(0 00 -d3)-1H-0 0 0 -2,6(3H,7H)-0 0 0 0 510
ODMFO 95 mLO 0 03-0 000000 05005.0g, 30.1 mmol, 10 000 00 O O K,CO4
05.0g, 36.0mmol, 1.20 0000000600000 00000000 -dy0 Cambridge
Isotopes, 99.50 0 OD, 2.2 mL, 36.0 mmol, 1.20 0000000000000 000
0000000080050 00hI 000000000 000 rtd 00000 DMFOD
0000000005000 NaOHD 50 mLO O 0000000000000
ObCcMO 30 000500 MO O OO0OOO0O0O O6mOOpH 5000000
0000000000000 OOoOoOooOO 0000000000000
0000000000000 O00O0O0O0OO 0002990500000
25 L0 000005100200 000.70 gO 0D0O000000005100
.69g0 000000000000 00O0O00O0O0000
00
203-000-7-(0 00 -d3)-1-(5-0 00000 0)-1H-0 0 0 -2,6(3H,7H)-0 0 0 O
0 1000
05101.50 g, 8.2 mmol, 10 0000 OO OK,C050 2.28 g, 16.4 mmol, 20 0 0 O
DMFO 30 mL0 000005000000 00000000000006-000-2-00
00052, 1.2mL, 9.0mmol, 1.10 000000000000130000000000
01300 0200000000000000000000000000000000000
D0O0O0O0rt0O00O0OODMFODO0ODOO0OODOO0OODOO0OODOD0O0ODOODOEtOACH 25
MOOOO0D0O000O000O000O000000000000000000000000
00001000 EtOAcO 100 0 0 00 0500 Omind O 0 O O O O 0-250 MeOH/EtOAc O
DO0O0O0OAnalogix0 0O OOOOOOOOOOOOOOOODOOOOOOOOOOO
O
O
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0O02.00gd100000000O0MmMp 101.8-103.00 O

-

NMR (300 MHz, CDCl;): § 1.64-1.68 (m, 4H), 2.15 (s, 3H), 2.51 (t, J = 7.0, 2H),
3.57 (s, 3H), 4.01 (t, J = 7.0, 2H), 7.52 (s, 1H). ">C-NMR (75 MHz, CDCl3): §
20.95,27.41,29.69, 29.98, 40.80, 43.18, 107.63, 141.41, 148.75, 151.45, 155.26,
208.80.

HPLCO OO 0O 20 mm C18-RPO O 0O O DO O O O 2-950 ACN + 0.10 0O 0O O 3.30 0O 950 ACNO
17000000024 nmI000000O2.540098.50000MS (M+tH)O 282.00 0 O O
O

(Ci3H15D3N4O3): Calculated: C=55.50, H=6.45, N=19.92. Found:
(C=55.58, H=6.48, N=19.76.

ocooooao

O0ODDOM-N\MROOODODDODDODOODDO4.01l ppmd 00000000000 DODOOODODO
700RMOOON-000DDOOODOOOODDOOOODOOODDOS3.99 ppm0 0000
oooo0oDoDDoDOoOO0O0o0oU0oO0oOooooooDoDoOoOoOoOoO

oooooao

000208-d,-3-000 -7-(0 00 -d3)-1-(6-d53-4-d,-5-0 0 0000 0)-1H-0 0 O -2,
6(3H,7H)-0 0 000004090 000

8-d,-3-0 0 0 -7-(0 00 -d3)-1-(6-d5-4-d-5-0 0000 0 0 )-1H-0 0 0 -2,6(3H,7H)-
00000004090

O D,00 Cambridge lIsotope Labs, 990 0O 0O DO O 45 mLO O O 1000 1.80 g, 6-4 mmol, 1

OO0OO0OD0ODDOOK,,C0300.23 g, 1.7 mmol, 0.250 0000000000000 0240
gboobooooooobgobobobooooboboboboobooooobobrebd
oooboooooobooocooboboooooboooob400mObO40OOobDoOOn
goobOO0OONaSO,00 0000000000000 b0O001.7g00000DOO0OOOO
gooboooooobooooboooOooobooookcozguoob,000oonoood
gboobooooooobogoboboboooobooboboboobooooobobobaa
gooi1oomooboO0OOCOOoO0OO0ODOO0OOO0ODODOOO0OO0OObOOO0OOO1.62 gO40900000
U mp 99.6-99.80 0O

'H-NMR (300 MHz, CDCls): & 1.64-1.69 (m, 4H), 3.57 (s, 3H), 4.01 (t, ] = 7.0, 2H).
PC-NMR (75 MHz, CDCls): § 21.05, 27.61, 29.90, 41.02, 107.83, 148.99, 151.69,
155.50, 209.28.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 O O O O O O 5-950 ACN
+ 0.10000140 (1.0 m/0H)O9BOACNO 400D O 000254 nmO0000O0O0O3.260
g98d 0 OOMS (M+tH)DO 288.30 0 00O O

(C]3H9D9N4O3)Z Calculated:
C=54.35, H=6.31, N=19.50. Found: C=54.36, H=6.32, N=19.10.

gboooaog
O0DO0OO0OM-N\MRODODOODDODOODODOODODODOODODOODDOODODOOD
oooboooooobooooooo2. 15 ppmb000b0o0oo0cooboboOOocOoOoobOnOO
gbobobozs51tppm 00000000000 ODOODOSODOO0OO0ODOODODOODODOT7.52
ppm0 OO0 O OO0OODOOHM-NMRODOODOODOODO4.0lppm0 00000000000
0O000000700RMOON-000D0O0ODOODOODOOODOOODOODOODN3.99
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ppmr0 00 0000000000000 00000000000000
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001010000

D00014000010100 0413000

y otMS ?  ch
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SO, N A L0
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@) u B TMSC N C': Ds
53 - 54 55
/\/\)k )l\/\/\ CD3 0 CDS
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DMF CD3 Luu. Ds
101 413
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10 3,7-0 (0 0 O -d5)-1H-0 0 0 -2,6(3H,7H)-0 0 0 O 550
00060 MO0 C0O0C0DO00D05302.00g, 13.2 mmol, 1.00 000000000
0000032mO0000000000000400000000000000000
0000000005 mMO00000000C000000000000NooNono
000000000000 0O000004.19g00005400000000000
3.00g000100mMO0000000000000000000000060 mLO
CD510 4 mL, Cambridge Isotopes, 99.50 0 0DO 000000000000 1200
00000000240 0000000000000000000000000000
0000000000000 O0000000000000000000000000
000030mO0O00MOHO 5 MO 0D O00ON,00000000000000
100 L0 00 0O00O00O0OD0OOD0OODO0ODO0OO0ODOOOOOOOoOOoOooOoO
0ON,000000D00000D00000D0050000000000000000
7-(000-dy)-00000000000000101000000000000000
0420 00 0000000000000 0000000000000000N0O00
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mmol, 1.20 0000000060000 000000000000000S6-0000 -2-
0DO0O0O0s5202.0mL, 14.8 mmol, 1.10 0000000000000 000C000
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000000000000 O0ODMFOOOOOOONOONOONOONOONOONOONOONOOO1
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000000000000 000003.0g000000000000000
000000001000 00000000000000000000000
000O00O000-50MeOHD 00 0O0O0D0O0OO0ODOODODOOOODOOOD
DO0000O00O000000.75g000000000000LCMSO O OO0
00 0000000000000 0D0600EtOAC 00D DD D0ODO20
0 60-1000 EtOACD 0 00 0D 0D O OO0 O D Analogix0 00000000
0OO000000O000000O00O00O00O00O0O0O0O0OO020000000
0000000000000 000000000000000000O0.55¢g
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0160000001000 00000000000000O00O

'H-NMR (300 MHz, CDCl3): & 1.64-1.69 (m,

4H), 2.15 (s, 3H), 2.51 (1, J = 7.0, 2H), 4.02 (t, J = 7.0, 2H), 7.51 (s, 1H). *C-NMR
(75 MHz, CDCl3): § 20.97, 27.43, 29.97, 40.80, 43.19, 107.64, 141.40, 148.78,

151.48, 155.29, 208.77.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 O O O O O O 5-950 ACN
+ 0.1000 0140 (1.0 mL/O H)O 950 ACN + 0.10 0 0040000000305 nmOdO0OAO
0003.240098.60 00 0MS (M+tH)O 285.3, (M+Na)O 307.20 0 OO O

(C13H12DgN4O3): Calculated: C=54.92, H=6.38, N=19.71.

Found: C=54.90, H=6.40, N=19.50.

OoDbooo
ly-\MROODODOOOOOOOOOOOOOOOOOOOOO3000N-00O00
00000357 ppm000000O0O0O0O0OOOOOOOOI-NMROOOODOOO
O1lppm0 000000 DO00D0DOO0OODDOOO700RIOOON-0O000O0OD
000000000000 D03.99pemD 000000 O0ODODOODOODODODOO
ooooooon

a0

0040 8-d,-3,7-0 (0 00O -d3)-1-(4,4,6,6,6-d-5-0 0 00000 )-1H-0 0 0 -2,6(
3H,7H)-0 00 0000413000 0

8-d,-3,7-0 (0 0 0 -d3)-1-(4-d,-6-d5-5-0 0 0 000 0)-1H-0 0 0 -2,6(3H,7H)-0 O
000004130

0O D,00 15 mL, Cambridge Isotopes, 990 0 0O DO O O O O O 1010 0.60 g, 2.1 mmol, 1.
o0OO0OO0OO0DOODBOK,,05z00.10 g, 0.72 mmol, 0300 00000C00O0C00O0O0O0OO
le0 000000000 O0OD0DO0ODOODOO0DO0DODO0ODODODODODODOODODOoDOoDODOoDOd
O0D0DO0O00DDOOoO0o0DDODOoO0ooDDOOoOoboOoOoobooOooDo200mmlt0O04000000
OoDD0OO0OO0O0ONaSO,000000DO0OO000O0O0ooooopDo.53g00n0n0on0On
Oo0ooo0oooboO0oooOoO0ooOoO0ooOO0OobOO0OObOO0OO0OO0O0OO0O00O0OK,Ccoz00nD,so
00000000 DOO0ODO0O0O000D0DO0DOO0ODOO0OD0DO0DO0ODO0OD0DOoDODO0ODODOoOO0OOoDOoODOnn
ooos5o0m0OO0O0OO0OO0ODOOO0DDODOOO0DDOODDODOODODOO.45 90740000
04130 00000 mp 99.2-99.30 O

'H-NMR (300 MHz, CDCl;): & 1.64-1.71
(m, 4H), 4.01 (t, J = 7.0, 2H). *C-NMR (75 MHz, CDCl3): & 20.85, 27.41, 40.81,
107.63, 148.80, 151.50, 155.31, 209.09.

Ooo0oooQgogoao
O0Ooo0oooaoo
O 0Oo0Oooo
OOooOo+dOOod

O
g
g
u
O
a

OoOoooood

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 O O O O O O 5-950 ACN
+0.1000014001.0m/00090OACN + 0,100 0040000000254 nmO 0O 0O
00003.250098.700 00MS (M+H)O 291.3, (M+Na)O 313.20 0 0O 0O O

(C13HgD12N403): Calculated: C=53.78,
H=6.25, N=19.30. Found: C=53.76, H=6.39, N=19.11.

gboooaog
O0DO0OO0OM-N\MRODODOODDODOODODOODODODOODODOODDOODODOOD
oooboooooobooooooo2. 15 ppmb000b0o0oo0cooboboOOocOoOoobOnOO
gbobogboz2s51ppm 000000000030 0O0ON-OD0DODODODODOOOS3.57 pp
mbOOoOooooooooooooosooooooooooooo7.51ppmb000n0nO
O0OO0M-NMRODODODOODDOD4.0lppm0 000000000 O0DOO0ODOODOOOY
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O0ORMOON-ODO0ODODODDODODOODODODOOODODS3.99 ppm0 00000
ooobOooooobOocooooboooooboooao

oooooao

oooso3-000-7-(0 00 -d3)-1-(6,6,6-d5-5-0 0 0 0000)-1H-0 00 -2,6(3H,7
WH-0000000990 000

goooisggoooeoddan

CDs
O /
o~~~ ocH Sen N) i
- 3 /
7. CHs 51
O 0 CD,4 0] O ,CDB
H5CO. JJ\/\/\ J )J\/\/\
3 N N ] N> CD3Mgl DsC N)j:N/>
/ ————
CHs o}\rﬂ N THF o)\rg N
58 CH, 99 CH;,
oooooao

00105-(3-000-7-(0 00 -d2)-2,3,6,7-0 00000 -1H-0 00 -1-00)-N-00 O
O-N-00000000000580

0 DMFO 40 mLO 0 0510 1.50 g, 8.2 mmol, 1.00 000000000000 100000
000O0000K,C0501.80 g, 12.9mmol, 1.60 0000000060000 0000 5-
OO0O0-N-O0000-N-00000000005702.21 g, 9.8 mmol, 1.20 0 O Org. Lett
., 2005, 7: 1427-14290 00 0000000000000 0O00O001100040000
000000000000 00000000000000000000000000000
00000000 O0O0ODMFOOO0DO0O0D0O00O000O000O000O000000101 CH,C
1,L000000020MO00000000000000000000000000000
0000000000000 008001000CH,ClL,LO0O0O4000 0000 0O0-50 Me0
HOCH,Cl,LO DO OOOODAnalogix0 000000000000 0000000000
000000000000 0D00000024000000000000000000
000000000000 0000000000000000NMROOOOOOO
005100100 0000000000 00100 01000 CH,CIL,L0 0005000000
0-50 MeOHO CH,ClL,LO 0 000 OO0 Analogixd 0 000000000000 000
02000000000000000000000000000000000000
000000000000 000000000000000000000000000
0000000000 00000100mO0000000000000000000
01.29 g0 490 0058000000

0000

20 3-00 0 -7-(0 0 0 -d3)-1-(6,6,6-d,-5-0 0 0 0 0 0 0)-1H-0 0 O -2,6(3H,7H)
-0000000990

0 THFO 20 mLO 0 0580 0.72 g, 2.2 mmol, 1.00 00 0000020000000000
0 1M CDgMglO 2.4 mL, 2.4 mmol, 1.10 0, Aldrich >990 0 0DO OO0 0005000 O
000000000000 0000000000000000000000000000
000000000000 0000000000000000003000000000
002000000CDMgI0000000000.4mL, 0.4mmol0 0000000000
O
O
O
0

OO0 oooooogoQgoog
oo oooooogooQgoo-g

Oo0o0DD0O0O0000300000DD0O0OINRKCIO4mlOODDDOODO OHL0O 10 mL
0000000000000 O0O0B000O000CHSCIL,O03X, 200mLtO00O0O0O0OOOQOaO
ooobob0OO0OONaSO,0 000000000 booo0o0ooboobobocooboDb0onaosonaioo
CHCl,O0 OO DO40000 D0 0O 0O 0-50MeOHO CH,CIL,O0 O OO O O O O AnalogixD O O
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ooooooooobooooooo0ooooboboooobooboOoooobDooOooDbo220
oooobooooooboooooboooooobooboooooboboooobobooooobooo
I I A A A 6 I O M 72 S0 1
Looogoobobooooboobobobooboobofoo.33 gub30nonogoeoyn
OooO00Omp93.7-94.40000000000DOCOOO0ODOOOOOODOOOODDOOO
ooobOooooobooo.2z1gOS80 0000000 DOOOOOODOOOODOOO
gboobooooooobgobobobooooboboo.t6egU330OIDODODO
oooboooge20 0000090 O00OO0D0ODOMmMp 93.3-94.00 0

'"H-NMR (300 MHz, CDCl3): § 1.64-1.68 (m, 4H), 2.50 (t, J = 7.0, 2H), 3.58 (s, 3H),
4.02 (t,]=17.0,2H), 7.51 (s, 1H). C-NMR (75 MHz, CDCls):  21.16, 27.65,
29.91,41.03, 43.41, 107.87, 141.62, 149.00, 151.69, 155.50, 209.12.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 0 0O O O O O 5-950 ACN
+0.10000140 (1.0 mL/0 )0 950 ACN + 0.10 00040000000 305 nmd 00 O
00 03.240 099.00 0 0 OMS (M+H)O 285.3, (M+Na)D 307.20 0O 0O O

(C13H12D6N4O3):
Calculated: C=54.92, H=6.38, N=19.71. Found: C=54.85, H=6.36, N=19.49.

goooooao
OODOO0O™W-N\MROODOODODODOODODOODODOODODOODODOODDOOODOOODOOOOOO
od2 15 ppm0 0000 0O00O0DO0OOODOOODODO IH-NVRO D OO DOOOOODOA4.01 ppm
0000000000000 00000O0700RMOOON-O0DOOOOODOOOOOO
goooooboooo3.9pm 0000000000 b00U0DDbO0oU0oDbOoUOobDDbOO
O00go
gooooao
00060 (¢ )8-d;-1-(4,4,6,6,6-de-5-0 0 0 0000 00)-3-000-7-(0 00 -dg)-1
H-O00O0O-2,6(3H,7H)-0 0000004190000
0000160 00 04190 419(R)0 0 0 0 419(S)0 0O O
0 003 b OH 9 cp,
NaBHj,, f
D3C )\ -~ DiC N
EtOD O D
O)\l}l
409 Hy 419 CHj
%5 JLHPLC H OH CDa Ho, CDs
VAN
R D3C )\ . D3C )\
419(R) Hs 419(S) Ha
OoooooOoao

(+ )8-d,-1-(4,4,6,6,6-de-5-0 00 000 000)-3-000-7-(0 00 -dy)-1H-0 0 0 -
2,6(3H,7H)-0 0 0 0 0 O O 4190

00004090 0.50 g, 1.7 mmol, 1.00 0000020000000 0 ELODD 13 mL, Aldr
ich 99.50 0 0D0 00000 NaBH,0 0.07 g, 1.9 mmol, 1.10 000000002400 2
80 00000000000000000000020000000000D,0030nmL, Ca
mbridge Isotope Labs, 990 0 0DOD OO0 COOODCOOCOOOCOOOCOOOCOOOCOOO
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OOOMIBED 4XO0 D D200 MO 000000000000 000ONayS0,00000
000000000000.45¢g00000000000000 10 MeOHO CH,Cl,0 O
01-50 MeOHO CH,ClLLO 00 0000000000000 O0OO0O00O0O0000000
0000000000000 0000000000000000000000000
000.41g, 8300000041900 000000000000000O
afislalls
0 70 (R)-8-d,-1-(4,4,6,6,6-d=-5-0 0 0 0 00000 )-3-00 0 -7-(0 0 0 -d3)-1
00 -2,6(3H,7H)-0 00000 0419(R)0 0 00O (S)-8-d,-1-(4,4,6,6,6-d=-5-0 [
00000)-3-000-7-(00 0 -dy)-1H-0 0 0 -2,6(3H,7H)-0 00 0 0 0 O 419(S)
sj=sli=ls
04190 0000000000
00000006000 D0C0D0C0DO0A41900.38 g0 000000 iPrOHO 6 mL, HPLCO O ,
0000000000 0000004mL, HPLCOO OO OO OO OO O Daicel Chiralpa
KADO ODOD20 X 250 mmJ 000 OWaters HPLCO 0 0 000D COO0DO0O0DOODOODOOOO
0000000000000 00000000000.10000000000080000
00000200 ProM0 0 0000001000150 00000000.100000000
0007500000000 250iPrOH00 0000000000018 m/0 000 O 170
0000000000000 O000000000000000000419R)0DO00O0021
O0000000000419S)000000024.100000000000000000
O
O
O

T|IOO0o0OoogoQgg
O ooooQgdg

O | |O
[y i iy |

0000000000000000000000000000419(R)0 mp 107.8-108.80
0000419(S)0mp 108.3-108.40 00000 0.16 g0 O OO O

Do0o0o0a0

AD O (R)-8-d,-1-(4,4,6,6,6-d=-5-0 0 0 0 0000 0)-3-000 -7-(0 0 0 -d3)-1H-0
00 -2,6(3H,7H)-0 00 00 0 O 419(R)0

'"H-NMR (300 MHz, CDCl5): &

1.36-1.50 (m, 2H), 1.60-1.74 (m, 3H), 3.58 (s, 3H), 3.80 (s, 1H), 4.02 (t, ] = 7.3,
2H). *C-NMR (75 MHz, CDCl;): § 22.70, 27.86, 29.71, 41.14, 67.66, 107.66,
148.78, 151.54, 155.40.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 O O O O O O 5-950 ACN
+ 0.10000 140 (1.0 mL/O )U 950 ACN + 0.10 0 0040000000254 nmOO0OO
0003.260099.90000000OHPLCO O OO Chiralpak AD 25 cmO0 00O O0D0ODOO
780 0000020000 dO0db0DOClIIODODOOOODODO4OUI 0 0O1.00 mL/00 0O
ooo2s4anmi0o00O0O0O0O27.510000000000DOCOCO0O0O031.1900000D000
OO00D00OO0O0O0O0DOO0OO000=99.90 eel O OMS (MHH)O 290.1, (M+Na)O 312.30 O
ooaod

(Ci3H11DgN4O3): Calculated:
C=53.97, H=6.97, N=19.36. Found: C=54.39, H=7.11, N=18.98.

gboooaod
O0DO0OO0OMM-N\MROODODOODDOODOODOODODOODOODOODODOOODOODOOD
ooboooooobOooooboooooobOoooobooOo0l1.19ppm0booOO
000000000080 0000000D000D007.51 ppm0 00000000 TH-NMR
ooobOooooobobD186-1.50ppmi D00 00000401 ppm0 OO0 O00O0DODOOOO
ooooboooooobooocoooooboooobooooboooOoobobObooobooboooal.
51 ppm0 D 000000 D0O0O0DO0ODOO0OODOO0DODOODOOODO700RIODOON-00DO
oooobooooooboooooooooo3.9pepmb 000000 DOOOODDODOO
ugbooboooooooboood

oooooao
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BO O (5)-8-d,-1-(4,4,6,6,6-d-5-0 0 0 000000)-3-000-7-(000 -d3)-1H-0

00-2,6(3H,7H)-0 0 0 0 0 0O O 419(S)0
'H-NMR (300 MHz, CDCl;): & 1.41-

1.48 (m, 2H), 1.64-1.72 (m, 3H), 3.58 (s, 3H), 3.79 (s, 1H), 4.02 (t, J = 7.4, 2H).
3C-NMR (75 MHz, CDCl3): & 22.70, 27.86, 29.71, 41.15, 67.66, 107.67, 148.78,
151.54, 155.41.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 0 O O O O O 5-950 ACN
+0.10000140 (1.0 mL/0 )0 950ACN + 0.10 0 0040000000254 nmd 00 O
0003.260099.90000000HPLCO OO O Chiralpak AD 25 ecm0 00000000
78000000220 0000000000.010 000000004000 1.00 mL/00 00
00254 mJOO0OO00O0031.190000000000000027.51000000000
00000000000000>99.90eeld 00MS (M+H)D 290.1, (M+Na)O 312.30 0 O

00

(Ci3H 1 DgN4O3): Calculated: C=53.97,
H=6.97, N=19.36. Found: C=54.35, H=7.28, N=18.75.

oooooao
O0DO0OOM-N\MRODOODOOODDOODODOOODODODOODODODDOODODOOD
ooooboooooobOoooooboooooooboboooobooOo0l1.19ppmd0noOO
000000000080 0000000000007.51 ppmd 0000000 OYH-NMR
gooboooobibD1.86-1.50ppmi 000000401 ppmO0 OO0 O0OO0DODOOOO
ugboboooooobooobooboobooooooboobobobobooobobobobobal.
S51ppm0 000D O0O0DD0O0ODO0O0OODOO0ODOOODOOOOOOODO700RMDOON-000O
gooboooooobOoooboboooooo3.eppmb 000000 DOOCOOO0ODODOO
gbobooobooooobooao

gbooood

00080 (+ )8-dy-1-(4,4,5,6,6,6-de-5-0 0 0 00000 0)-3-000 -7-(0 0 0 -dy)

-1H-00 0 -2,6(3H,7H)-0 00000 04350 000
0000170000 4350 435(R)0 0 0 0 435(S)0 0 O

(0] 0 CD; D OH O CD,
)S(\/l\ hi NaBD, >l>(\/\ f\i
D4sC N DsC N
0’0o | )0 EtOD o’ | )—D
O~ "N N o” N7 N
409 CHs 435 CHy
o 0
%5 JLHPLC o, M N,CDa HO.. P N,CDs
S D c/g(\/\N D C/S(\/\N
- oo J Lo oo g Ml g0
(o) N N 0] N N
CH CH
435(R) 3 435(S) ’
oooooao

(£ )8-d,-1-(4,4,5,6,6,6-dg-5-0 0 0 00 0000)-3-000-7-(000-dy)-1H-0 O

0-2,6(3H,7H)-0 0 0O 0O 0O O O 4350

0O EtODO 13 mL, Aldrich 99.50 0 0O DO O 0O O O O 4090 0.50 g, 1.7 mmol, 1.0000 O
OOO0OO0ONaBD,O00.08 g, 1.9 mmol, 1.10 O , Cambridge Isotope Labs, 990 O O DO O

0000000270000 000000D00000O0DO0OOOOD200000000

O O D500 30 mLO O Cambridge Isotope, 990 0 O DO O OO OOOOOOOOOOODOO
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DO0O000O00O0O0O0OOMIBED4X0OD200mOO000000000000000ONa
,80,0000000000000000000.45900000000000000A010Meo
HO CH,CI,0 0 0 0 1-50 MeOHO CH,ClLLO D000 0000000000000 00000
D000000000000000000000000000000000000000
000000000.409g0810000004300000000000000000
Do0o0o0aQ
00090 (R)-8-d,-1-(4,4,5,6,6,6-de-5-0 0 0 000000 )-3-000 -7-(0 0 0 -dz)
-1H-0 0 0 -2,6(3H,7H)-0 0 0 0 0 0 0 435(R)0 0 0 O (S)-8-d,-1-(4,4,5,6,6,6-0g-5-
000000000)-3-000-7-(000 -dg)-1H-0 0 0 -2,6(3H,7H)-0 0000 00 43
5()0 000000
0D004300000000000
0000000800000 O00043500.32 gd 00000 PrOHO 5 mL, HPLCO O ,
000000000000 0000O000O04m, HPLCOO OO OO OO OO0 Daicel C
hiralpak ADD 00020 X 250 0 D OO OWaters HPLCO OO OO OOO0OO0C0OOO0O
00000000000000001000000000000.100000000000
8000000000200 ProH0 00 0000010001500 0000000.10000
0000000700000 00020iPrON0 000000000000 18 m/0 00
O
0

0Oodaivo 0000000000000 o0ooDooDOooDooDooo0ooDooDoODaoanass(
RO OO 021.900000000000000435(S)0000oOooOo2.20000000
0000000000000 O0D000D00D0OD0D0D0D0OD0O00OO0D0O0D0O0O0ODOA4a35(C
R)O mp 108.0-108.10 0 0 0 O 435(S)0 mp 107.6-107.70 0 0000 0.12 g0 0O 0O
oooooad

A0 O (R)-8-d,-1-(4,4,5,6,6,6-dg-5-0 0 00 000 00)-3-000-7-(0 00 -dg)-1H-
oo00d-2,6(3H,7H)-00 0 0 0 0O O 435(R)0

'H-NMR (300 MHz, CDCl5): § 1.40-

1.48 (m, 3H), 1.66-1.70 (m, 2H), 3.58 (s, 3H), 4.02 (t, J = 7.5, 2H). *C-NMR (75
MHz, CDCls): 8 22.66, 27.86, 29.71, 41.15, 107.67, 148.80, 151.54, 155.41.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO O O O 0O O O O 5-950 ACN
+ 0.10000 140 (1.0 mL/O )OO 950 ACN + 0.10 0004000000025 nmO0ODOO
0O003.250099.80 00000 0OHPLCODODOOChiralpak AD 25 cmO OO0 D0 O0OO00OOO
8000000z 000000000O0.010C000DODODOOO40001.00m/0000
o254 midoonoooOo27.24a000000000000C0C031.110000000000
OO00D00OO0OO00D0D0OO0OO0O00=>99.90eee00OMS (M+HH)O 291.3, (M+tNa)O 313.20 O O

ao

(C13H0D10N403): Calculated: C=53.78, H=6.94,
N=19.30. Found: C=54.01, H=7.07, N=18.90.

gbooooao
O0OODOO0OM-NMROOODDOODODODODOODODODODOODODOOODODODODOODODOO
gooboooooobOoooboobooocooobooboooooboboOo0l1.19ppm0boOd
OO0O0O0OmethinylDOOOODODOOOODODOOOODODODOS3.80ppmb0o0nonooOO
0000000008000 000000D00007.51 ppm0 00000000 H-NMRO
ooob0oo0ooo0ob1.36-1.50ppmb 0000000400 ppmO 00 0O00OO0DODOOOO
gboboooooogoobobobobooooboboboboooobooboboOolsl
ppm0 O 00000000000 DO0OD0OO0D0DO0ODOO0DOO0ODO700RMOOON-00O0
oooboooooobOoooobooooo3.e9ppm 0000 0OoooOOocOoOoOobDOOO
goooboooooboooao

gboooaod

10

20

30

40

50



(61) JP 5567503 B2 2014.8.6

BO O (S)-8-d,-1-(4,4,5,6,6,6-de-5-0 0 0 0 000 0 0)-3-00 0 -7-(0 0 0 -ds)-1H-
000 -2,6(3H,7H)-0 00 0 0 0 0 435(S)0

'H-NMR (300 MHz, CDCL3):  1.41-
1.48 (m, 3H), 1.62-1.72 (m, 2H), 3.58 (s, 3H), 4.03 (t, ] = 7.4, 2H). '*C-NMR (75
MHz, CDCls): § 22.69, 27.90, 29.70, 41.17, 107.69, 148.82, 151.58, 155.43.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 O O O O O O 5-950 ACN
+ 0.1000 0140 (1.0 mL/O H)O 950 ACN + 0.10 0 0040000000254 nmd OO 0O
O003.250099.50000000HPLCO DO OChiralpak AD 25 cmOO0D0OD0OO0O00O0O0O
a0 0 000D2000000000O0D0OC.ClIDO0DOOOODODO400O1.00m/O0000O
o254 midobD0OO0Os1.11apDo00g0ooo0o0oooboboo2r.24a000000000O
OoOO0O0ODDO0OO000000D0=>99.90ee000MS (M+H)O 291.3, (M+Na)O 313.20 O O

od

(C13HoD1oN40O3): Calculated: C=53.78, H=6.94,
N=19.30. Found: C=54.01, H=7.11, N=18.78.

oooooao
O0DO0OOM-N\MRODOODOOODDOODODOOODODODOODODODDOODODOOD
ooooboooooobOoooooboooooooboboooobooOo0l1.19ppmd0noOO
ooooboooooobOooooobooooooboobooos3.soppmO0booocooobOOO
000810000000 000007.51ppm000000000-NNROOODOOOD
O001.36-1.50 ppmb O 000000401 ppmb 0000 O0O00DOOOOODODOOO
ugbdoobooooobuobuoboboboooobuobobobobO0oOl.s1 ppmbdd
000000000000 0000000000700RMOON-0D0000O0O0DOOOD
gbobooooooobgogbse9pem 0000000 DOO0OO0O0DOO0ODOODODODAO
gbooooaoan

oooooao

00ooiods-d,-3,7-0 000 -1-(4,4,6,6,6-d-5-0 0 0000 0)-1H-0 00 -2,6(3H,7

WH-00000004070000
OO000180 0 0 040704370 437(R)OD DO 0 O 437(5)0 00

0] 0] CH; O CH3
O)\N | N’> D,0, & )\
59 CHs 407

DOH

CH3 _
LHPLC
NaBD,, EtOD D,C /lk/[ :\:7/73{%-/&

D,, CH, D \ CHs
DsC )t DC J\/[
A\ : ;\

437(R) 437(S)

oooooao
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8-d,-3,7-0 000 -1-(4,4,6,6,6-d-5-0 0 0 000 0)-1H-0 0 0 -2,6(3H,7H)-0 0 O
O 0004070
O D,00 195 mL, Cambridge Isotopes, 99.90 0 O DO OO OO O 590 7.95 g, 28.6 mmol

ooooDoDoDOoOoOoogo990 mg, 7.2mmol0 0000002400 00000000000
ooooboooooobOooooobooooooobooooob4o0bbbbooobOoOOO
ooobOOooooboooob,0b195 mlO0 0000000000200 0000000
gboobooooooobgobobobooooboboboboboooz20mMbOobO
ooobooo4000o0.500000000O0DODO0O0O0O0ODOOOODODOODOODODOOO
ooobooooooMBED 40 mlOOOOODODOOOOODODOOOODOOTY.5 909300
gbood4070D00 000

'H-NMR (300 MHz, CDCls): & 1.64-1.68 (m, 4H), 3.57 (s, 3H), 3.99 (s, 3H), 3.99-
4.04 (m, 2H). *C-NMR (75 MHz, CDCls): § 20.84, 27.40, 29.69, 33.57, 40.81,
107.62, 148.77, 151.48, 155.28, 209.07.

HPLCO O O O Waters Atlantis T3 2.1 x 50 mm 3y m C18-RPO 0 0 0O O O O O 5-950 ACN
+0.10 000140 (1.0 mL/0)0 950 ACN + 0.10 0 0040000000305 nmd 00O
00 03.240 099.90 0 0 0OMS (M+H)O 285.3, (M+Na)O 307.20 00 0O O

(C13H)2DN403): Calculated: C=54.92,
H=6.38, N=19.71. Found: C=54.89, H=6.38, N=19.70.

oooDooo
O0ODO0O-N\MROOODODODODODODODDDOO0ODDODO0OO0ODODOO0ODODOO0OODDOOODOD
gooooo0ooooDooooooo215ppm0d0ooo0o0gooooogoobood
goooz2.51ppm0 00 0000OCOCOOODOOOSDODOOOODDOOOOODOT77.52
pomO0 OO O OO

oooooo

000110 (£ )8-d;-1-(4,4,5,6,6,6-dg-5-0 0 0 0 00000)-3,7-0 000 -1H-0 0O
0-2,6(BH,7H)-0 0000004370000

(¢ )8-d,-1-(4,4,5,6,6,6-ds-5-0 0 0 0 0 0000)-3,7-0 000 -1H-0 0 0 -2,6(3H,7
H-0 0000004370

0000000 O0oD0DO0oDOoDbOd1.06 g, 25.3 mmol, Cambridge lIsotopes, 990 O O DO O
gcooOoo0OOoOO-d065 mL, Aldrich, 99.50 0 O DO O O 4070 6.5 g, 22.9 mmolO O
gooooooooooodoooDooOoooODoOoO0oooDoOooooDoD1WmoooooOod
OoOOO0ODD,oO8 mL, Cambridge Isotope, 99.90 0 0DOOOOOODODODOOO -dy0Ca
mbridge Isotopes, 980 0 O DO OO0 O0O0OODOOOODODDOOOODODO-d,0000D0DO0O
OOOCOCOO0OEOAcO 16O mLOO O OO OOCOOCODO20mlOO0 000000000
Jo0oOoOo00ooDbDoOOo0oUoooOo0ooboDoDbooOouobo4.890730 000004370
gooooao

oooooao

000120 (R)-8-d,-1-(4,4,5,6,6,6-dg-5-0 0 0 0 00000)-3,7-0 000 -1H-0 0O
0-2,6(BH,7H-0000000437(R)ODO OO (5)-8-d;-1-(4,4,5,6,6,6-dg-5-0 0 0 O
O
O
O
O
O

00o00)-3,7-0000-1H-000-2,6(3H,7H)-0000000437(S) 0000000

004370 0000000000

00000011000 00000043701.60 g0 O iPrOHO 20 mL, HPLCO O , 0 OO

OO00D0D00O00O0OdChiralpak ADO O O 0O 20 x 250 mm Daicel, 10y MO O OO OO

00 00OChiralpak ADOD O OO O DODO20 x 50 mm Daicel, 10y MO O 0O 0O O O O Waters
o A e o o o e A o A o o R A e 5
m/0 0000018 m/000000000200dPrOHO 00O O0O0OO0OODOOOOOODODO
0oooooo.10000000DoDo00o0ooDoO0o0o0oDoDooooDooilo0oDoDoDod
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00020iMProHO 000000000018 M/O000000O0O0OOODQOODODO

o0ooo2s0iPrOH0000OODOO1I8M/O000O0OO0OOODOODODDODOOO

SOO0DoDDoOooOo2000200iProHO0 00000 O0OOODO18 /0000000

0000000045000 020iProM0 00000018 m/000000000
0000000000000 000000000000437(R)Y0O00O002900
0000000000437(S)00000033W0000000000000000
0000000000000 000000000000000000000000
0 340 mgO 437(R)0 mp 112.0-114.50 0 O O O 375 mgO 437(S)0 mp 111.9-112.30
000000000000 D0O00000043701.0900000000

000

A0 (R)-8-d,-1-(4,4,5,6,6,6-de-5-0 0 0 00000 0)-3,7-0000-1H-0 00 -2,6(3

H, 7H)-

0000000 437(R)0

'H-NMR (300 MHz, CDCl;): & 1.36-1.50

(m, 2H), 1.54 (s, 1H), 1.64-1.74 (m, 2H), 3.58 (s, 3H), 3.99 (s, 3H), 4.00-4.05 (m,
2H). PC-NMR (75 MHz, CDCls): § 22.66, 27.86, 29.70, 33.59, 41.14, 107.65,
148.76, 151.52, 155.40.

HPLCO

O O O Waters Atlantis T3 2.1 x 50 mm 3p m C18-RPO O O O 0O O O O 5-950 ACN

+ 0.10 000 140 (1.0 mL/O )OO 950 ACN + 0.10 00 040000000305 nmO OO0

ooo
780 O

3.280 099.90 00 00DODOHPLCO OO OChiralpak AD 25 cm0 000 O0O000O
oooo02220000000000o0.01000000000O040001.00m/0000

o224 nmidooboogo2s.200000000000000028.300000ODO0OO0O

uood
g

00000000000 >99.90eed 0 0OMS (M+H)O 288.3, (M+Na)O 310.20 O O

(Ci3H3D9N403): Calculated:
C=54.34, H=7.02, N=19.50. Found: C=54.32, H=7.23, N=19.35.

0

O o oooogogo
Ooooooogogoo
OO0 o0oooogd

O

ogoo
OM-N\MNROOODOODOODODODOOODOO0OO0OD0O0ODO0O0D0O0O0OO0O0000000
ooooboDoooooooooobooboooooobooooooDoD1.19ppm0n0onanO
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'H-NMR (300 MHz, CDCl3): 6 1.38-1.48

(m, 2H), 1.55 (s, 1H), 1.64-1.72 (m, 2H), 3.58 (s, 3H), 3.99 (s, 3H), 4.00-4.05 (m,
2H). *C-NMR (75 MHz, CDCls): § 22.65, 27.84,29.71, 33.59, 41.13, 107.64,
148.75, 151.52, 155.39.
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(C13H|3D7N403): Calculated:

C=54.34, H=7.02, N=19.50. Found: C=54.33, H=7.30, N=19.36.

000
OM-N\MROODODODOO0O0O000O000O000O00O0O000O00000000000
0000000000000000000000000001.19 ppm0 00000
000000000000000000003.80ppM0 000000000000

80 000000000000 7.51ppmd 00000000000 -NMRO OO O 10
1.36-1.50 ppmf0 0000000000000 COCOO0OCOOOCOOOOOOOOOO
000000000000000001.51ppm0 0000000000000 0O00
oooooooo

000

130 (¢ )1-(5-d,-5-0 00 000000)-3-000-7-(0 00 -dy)-1H-0 00 -2,6
(3H,7H)-0 00 (00 0131)0 00O

D00D0190000 1315 131(R)0 0 0 0 131(S)0 0 O

|

Oooooogogooao
Ooooooogooao
OOo0ooo-gogoao

OH
CD3 NaBD, D
H3C HaC N
)\ EtOH A 20
o~ N
100 Hy 131 CH,
OH
%35 JUHPLC D,,9 CDa D S~ 003
ol Hac H3C
)\ )\
131(R) Ha 131(S) Ha
gooooad 30

(+ )1-(5-d,-5-000000000)-3-000-7-(0 00 -d;)-1H-0 0 O -2,6(3H,7H)-0
0000001310

000000043700 0000000000000000000000010000001
O000O0O0O0OOEOHO ONaBD,0 000 0000131000000

oooooQ

000140 (R)-1-(5-d,-5-0 0 0 0000 00)-3-000-7-(0 00 -dy)-1H-0 0 0 -2,6
(3H,7H)-0 000000 131(R) IO 0 O (S)-1-(5-d,-5-0 000 00000)-3-000-7
-(000-d)-1H-00 0 -2,6(3H,7H)-0 0 00000131(S) 000000
00013100000000000

0000000130 0000000000013100000000000000437000 40
00000O0000O000000000000000131(R)D mp 112.2-112.70 0 O 210
mgD 000000 131(S)0 mp 112.0-112.10 0 0220 g0 D 00 0 O O

Dooooo

AD (R)-1-(5-d,-5-0 0 0 00 0000)-3-000-7-(0 00 -dy)-1H-0 0 0 -2,6(3H,7H)
-0000000131(R)O




(65) JP 5567503 B2 2014.8.6

'H-NMR (300 MHz, CDCl3): 6 1.19 (s,
3H), 1.39-1.56 (m, SH), 1.64-1.74 (m, 2H), 3.58 (s, 3H), 4.03 (t, J=7.3, 2H), 7.51 (s,
1H). *C-NMR (75 MHz, CDCl;): § 22.87, 23.40, 27.89, 29.71, 38.64, 41.13,

107.68, 141.40, 148.76, 151.52, 155.39.
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+0.10 000140 (1.0 mL/O0)09S0ACN + 0.10 0 0040000000305 nmd 00O
0003.200099.90000000HPLCO OO O Chiralpak AD 25 ecm0 00000000
78000000220 0000000000.0100000000040001.00 m/0000
00254 mOOOO0OO0025.140000000000000028.51000000000
00000000000000>99.90eeld 00MS (M+H)O 285.3, (M+Na)O 307.20 O O

00

(C3H6D4N403): Calculated: C=54.92, H=7.09, N=19.71. Found:
C=54.67, H=7.04, N=19.35.
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'H-NMR (300 MHz, CDCly): 8 1.18 (s,

3H), 1.39-1.55 (m, SH), 1.67-1.72 (m, 2H), 3.58 (s, 3H), 4.03 (1, J=7.3, 2H), 7.51 (s,
1H). C-NMR (75 MHz, CDCl3): § 23.10, 23.63, 28.12, 29.94, 38.87, 41.36,
107.91, 141.63, 148.99, 151.75, 155.62.
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od

(C13H16D4N4O;5): Calculated: C=54.92, H=7.09, N=19.71. Found:

C=54.65, H=7.04, N=19.32.
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