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Radiolabeled Synthesis and Identification of a Novel Herbicide, Pro-
pyl 4-[2-(4,6-Dimethoxy-2-pyrimidinyloxy)benzylamino]benzoate with
All Six Benzoic Ring Carbons Labeled by **C
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Abstract A radiochemical, propyl 4-[2-(4,6-dimethoxy-2-pyrimidinyloxy)benzylamino]benzoate with all
six benzoic ring carbons labeled by **C was made from 4-aminobenzoic acid with all six benzoic ring car-
bons labeled by *C through esterification, condensation, reduction and substitution, and purified by prepara-
tive HPLC. Its structure was identified by LC-MS and *H NMR. HPLC test showed its chemical purity ex-
ceeded 98%. HPLC-LSC and TLC-11A demonstrated that its radiochemica purity exceeded 98% and spe-
cific activity was 1.089+0.011 mCi/mmol. The total chemical yield and radiochemical yield were al 53%.
Keywords propyl 4-[2-(4,6-dimethoxy-2-pyrimidinyloxy)benzylamino]benzoate with all six benzoic ring
carbons labeled by **C (A-ring-U-*C); radiolabelled synthesis; identification; herbicide
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Figure 1 Molecule structure of 2-pyrimidinyloxy-N-aryl-
benzylamine derivatives
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Figure 2 Molecule structure of propyl 4-[2-(4,6-dimethoxy-2-
pyrimidinyloxy)benzylamino]benzoate
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102 g). SEHMERG. ECRIFEEAERE A, L, FERREE
AP g A A HIHLEL AT 0 5 e St h, [
P 41K 2 SR RO PE TR 32 e e b s 708 ik
SRR 2 bR 10 B el 2 S AT 1, ZORARID
R ARGE, AROPBRD, T R, 7 s T8O
ol B v 4, 5 A AL A A B,

EH R UL B (B D)X TR SR ) A FRIEAT T8
WHPEFGL R MC bRid A ik, b T RS S S S (A
HEfis.

1 MRS SRS

1.1 RXFENEE

U-MC-t 28 R ) L BEVR W, ELIEFRE O 2.500
mCi/mmol, 1% H 3 F G0 ARl HPLC KA il
SRR I, KA HT 2 IR E K. 2,5- R SERER
(POP), 1,4-X-[5- 7K HEREM:IE-2] 2K (POPOP) Ay A 4 4l (13F
P14 28), 00 DA KR I (L SC) it F 4 TR KR B AT L (5
g PPO+-0.5 g POPOP+650 mL — Fi 2k +350 mL Z, [
LTik). TR FLRR AR AL R i R B i LA 25
Frieflt, sifERT 98%. Heikm¥hsrirall. Bt s
FoU 2 B SOk 7 vk Ak

X-4 BUEG - o B AU k00 % 1, Bruker AM-300 74
HEILIRAX, Agilent 5973 UL 73 i %, MARRINER
API-TOF BHI - X Weaters 600E A (43 4%
%%:, Waters 996 Photodiode Array Detector, {4i% 144
344 Millennium™® (V4.00). FUJIFILM BAS1800-11 [F)fi 2
A% 4 HrA. Wallac WinSpectral-1414 3§ 1 A 451+
1.2 &mA*

FREX 205.7 mg Xt 2d K528 TR T 10 mL &R,
A 1mL /K AEE, EHEBEFE 10 min, 2854 2.500 mCi
U-MC- 5% 3L 2K TR ) £ WE ¥ (2.500 mCi/mmol, 2.5
mL)ENETE T, Wedibe X 1, H POs SL T4 3
d, FIEKEFIPCRY) A 342.8 mg.
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Scheme1 Synthetic route of propyl 4-[2-(4,6-dimethoxy-2-pyrimidinyl oxy)benzylamino] benzoate (A-ring-U-C)
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RSN, FREL 342.8 mg A T TR0 S N 4
L, ARG EIREEIAK A 0.5 mL - IE A DR 8
R, VRV N RN, TR0, fEUK- 2Rl vA A
N, TS 85 4E 5 min PR 446.2 mg BT A &
TRV SR Y BESR I B S N AR &, SRJG RIR 6 h JE Ve
FERM. R IR AT 5.0 mL A
TR, F5mL 4R OB EE A 3K, F i ASEL
ZP A 0.5 mL S B, FH 3mL 2R BRI
3K, BIFCIR CIEHMGK, H 10 mL M A AL
Vel 1 IR, JoKBREREN T, IRATFR 25050, H POs
2T 3d, A0 &4 B 429.3 mg, R K 96%.

7£ 15~20 ‘C F, ¥ 429.3 mg B [ 4 mL Jo/K H i
T 10 mL EIEMR, A 351.2 mg K#lE, HidE 1 h
JENT B R AR, AL =S
HE(ER EAEN 1.2 om, &P, KA 1.5, 1.0,
1.0 mL AR 07K O BEDES,, B i A4 i 44 T
#, f9hri04b &4 C 588.1.mg, 77N 82%.

FEVK-KIBA A, F4588.1 mg C 5 3 mL Jo/K HEE
76 10 mL SRS, At 200.1 mg #IEALEY,
i S N GERHEAT. [ e B, AR RNVAR R IIAN 3 mL
K, R L h, WRAEER LT, AMn3mL K, H 4 4
R AW, MERAW I 0.5 mL SR EE, FH AR
LIERE 3R, BT LR ORI, FH 10 mL HuFi4
R ER: 1 Ik, TOKBRIR BT, R4 bR 250571,
P 3d, fHRid k&) D 569.0 mg, E A 97%.

7F 55 ‘CF, # 569.0 mg D ! 436.5 mg 2-HHi
Hh-4,6- A ILBETER T 5 mL 4B, A 826.8 mg /K
BRIRAT, PEEE(PRIRANETR)48 h. e Re - hR R, W4
bRk O, bR a4 E RiLEL 720.1 mg, 0%k 85%.

BhRic b &9 E fLAA T 100mL 401, A%k
ik yE st g, WEWH PHPLC Zlifk. PHPLC 2) B 4 1F
03854 Hypersil Cig A, 8.0 mm X 300 mm(k 3 4H A HF
HIRAT]). WK 2.0 mL/min. WishHl: H /K =75/25
(VIV), JEFE5R 200 pL, RSyl 254 nm. 73 2 451
WK 3. Wk 27.317~38.425 min IBEMEZH 4y, W4
T, M P0s B4 TH: 3 d, fFaitbibrictb o E
561.7 mg. HPLC il £ %4 78%. m.p. 96~97 C.
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2.1 METHERRIEHEMREE

HPLC-MS(ESI): HPLC 45/ kil K>k 254 nm,
W H 1 mL/min, #EFE5E 20 pL. Diamonsil Cyg, 4.6 mm
X 250 mm, Cig A1t SR HBR 2 1), BEMtE 7 AIB=
70/30 (VIV), A ¥k I +0.1%0KES IR, B W /K +

1000
800 —_
600——
400 —_

200 K

o 10 20 30
#/min

B 3 i bR icds E ¥ PHPLC &
Figure 3 Preparative HPLC chromatography of radiochemical
E

0.1%0KMS L. IBRFREbRAEOR B N R] 2 13.856 min, 7~
AR B I ) 13.849 min, LT 1 2400 (2): 424.3
(M*+H), 4253 (M +H+1), 446.2 (M"+Na).

MS (70 eV) mVz (%): 245 (100), 423 (M, 62).

H NMR (TMS 1 A kR, CDsCl A #5): 1.00 (t, J=
7.20 Hz, 3H, CHs), 1.74~1.75 (m, 2H, CH,), 3.79 (s, 6H,
OCHs), 4.20 (t, J=6.40 Hz, 2H, OCH,), 4.38 (d, J=5.60
Hz, 2H, OCH,), 5.77 (s, 1H, CH), 6.49 (d, J=8.80 Hz, 2H,
ArH), 7.15~7.40 (m, 4H, ArH), 7.80 (d, J=8.80 Hz, 2H,
ArH). DL E S Bos 5 Sk A ) AT R R 45 R
ﬁ[ﬁll_

HU1 mL PHPLC W8, AN 10 mL INERIK, TRA)
J5i Bl LSC e iz, 45 RRWILEA MC U tEm
FEE. AT, ARid & E B2 A-3R-U-YC- A fig
fik.

2.2 WMEHERIZHEMBIRERIRS T
221 FAH AT AW 6910 4

HERGFRIN 10.0 mg NBRFEIEAREE, H SIG¥HE I &
A4 100.00 mL, SRJSHECHEL 10, 8, 6, 4 F1 2 pg/mL ArvER
TR, Fa BT IR P A 0 135 S A 40 i) S ST A T e A U
BUYH B IR IE G R Mk, AUERIFREL A-2R-U-YC-IN
BEFEME 10.0 mg, 7£ 50 mL ()25 G R B ol 400
pg/mL I, R4 8, 6, 4 pg/mb. 43 Al T
PR A e IR, AR 3 . AR
PSR S AL 2F G PR HPLC 2B 45 2F: Rl
WKk 301.7 nm, P 1 mL/min, HEFEE 20 pL. (1)
Intersil ODS-3 Cyg £, 4.6 mm < 250 mm (GL Science Co.,
FLA), 6 BE ¥k Bt (min/%A) #2 #: 0/55, 10/68, 20/81,
30/94. A VN L +O0.1%IKEETR, B A 7/K+0.1%
VKBERZ. BRFELREAISIR] Y 21.873 min. (2) SepaxGP-Cig



2002 % %

Eivd Vol. 63, 2005

K, 4.6 mmX 150 mm (Sepax. Tech. Inc, Z5E), PElieh
JEE (Min/%A) 5. 0710, 15/64, 25/100, 30/100. A ¥ A
LJIE+0.1% TFA, B ¥ 7K +0.1% TFA. FrkeE4 R i
)24 24.529 min. {EGEAFL) T, Frfs e Ak
SRS HBRIEX R ML WE 4 s, gi57RW, £
Tl € % 2% A1 U 15 AT TR P Tk P 1 27 4l B2 35 KT 98%.
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Figure4 Curve of concentration vs. peak area of compound E

222 FAHGF R G
(1) TLC-HA 3305

CARERR My #5246, FH 2 Bl IF57I(C A D)EHT. C ol
WA hEE(U2, VIV), D R LR LT (12, VIV),
S IV EL 10 pL MC-TA B H A (400 pg/mL) s RE, )
I A BR L BEPR PR, el T, A 6 R BUHZ
TR (5 cmX 20 cm), Z&HEH, EEIMT FHERE
YAC- A T R A B R R RS B B, 4 L
R . HIERH O R BT, BG4 N 5 HOGRE
DR 12 h, SR REOEHEBEIEIT 1A (1sotope Imaging
Analysis)iE T, 1551 C-Fric A I B I 8 1 1 45 (1
5, AU 2 ANBEAONEESAE C R B IFEE IR, 4730 3ANBE AT
HAESLAE D TP RITARY). RAE 7394 0.78 F1 0.55. 8] 5
BoR MChRDNEE R EEE R TLC £ PR BN

Bl 5 O 1t PR 1 e T i = AT AR
Figure5 Radiography of compound E on TLC

YL, RN AT AL 2 40 22 2 100%.
(2) HPLC-LSC 73l 5

WERG WL EL 20 pl A-3R-U-"C- 74 Bl 55 ik %5 ¥ (400
ug/mL), % 2.2.1 T84T HPLC 43 55, N 4G 20 591 e 4
21.012~22.734 min Z[A]PEZH 73, A 10 mL AR
W, TR JE FH LSC v e HBUR 1% B2 (A), T 6 K.
TV 6 AN BRI, P ERERS 23 S inN 20 pL
A-3R-U-C- R Ji 5 [k (400 pg/mL) AT 10 mL A 45,
AT Ja M52 SEBURPERE EE (Ag), TR 6 K. Ae MIEME N
46660+ 474 dpm, Aol E {8 K 471934499 dpm. 1515
B TSR AL 2 20 (AJA) 1 98.87%, 1X 5 TLC-IIA
PR EEIEAT St

3 itig

Fricd &4 E 55 S S SRR AE 75 P A HPLC 2% 1
N AR B 1R 24 M R, HPLC-MS (ESI), MS (EI),
'H NMR EWIbric b &4 E 4 Sk, HPLC-LSC 4y
Fri@ o strid b &% E Bt A-3R-U-YC- 1IN Bl o ik
HPLC-LSC HI TLC-IA WFI 750 BT 3R AR id 54
E ML 22l B KT 98%, W RE 114 R &0 i (1) L%
J & 1.089 4 0.011 mCi/mmol, 5 it $1 5 1f (1.000
mCi/mmol)¥) & . PiFt 4T HPLC & &3 T iR,
PR &Y E L2 8iEE KT 98%, LT NS A mk et
At TR0 e R R Ak 2O RILR R R
%1%y 53%. DA, KA WA BT EE AT, BTk
15 MC- T i R 0 T AL (R 07 s i e 1 SR

A IO P TR ZE b id & i, W SR 2 1
R (195 7 IR B SRR AT hrie 918 7 D R I )
WA, P A IR ST MC brid, dRic i
T, B AR AR L M s W TR R B )1 A B A AE A )
N IRIE e AR SR IREE b (R R A 15 45 A2 Ak i
. NG HED R 18, BH RN B ITR i)
U-YC-X S L8 R O JEUR), X I B Bl oy B 4 A
IPE BT MC hrid B .

TERM b A& ol i, i T fedrad
AW JERE(U-2C- 0 2 IR 2K T RR) /e B A 1, LAY
R 5 51(4200 USS/MCI), B 46 B AL BRI il 8 h 2 G
AR/ TR PR BRI A 5 W) A 45 4 A R e DRI R B 1 5 1
(R k. 2B 70 S0 P R I RS ()R BUSCR &,
Joi Ab BRSOV, FEARAL S AT bR id A T A,
WHEA K B B, SRHASCH INE TG, RV G AL
PR R, 7 A 2R L AR G TR R MR A Y R e
10%. (2)7E S50 sk > TBUHH D IR B R B A, OB A
Jii b B R R AT RESR A BE G, AN JERE SR
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L. () BIIEALAS N BE, RF L S g AE A T i 7 L6
WS 1% AR e 735, Ak 78 20 W P 4,
SR Ji VA I H BB A A B B P AR A e, Aol /D B
ASCEAS A BE T TSR A0 ST PR VBE BRSNS P o P W
BYRE AR 98, fES K D ILRE, AR T
JEARIEAT WAL B, JF /R IR AR (BN 1.2
c)EAT HHIDE, TG R D TEOR T B K

FE N TR R PE PR C S et OB L b B
A= RS AR R 2 A R IBORE Y Jse A7 1 St (1 AN
[, WibRic et a0 SO B e, RIEBCIRR
JNAEK: 24 h, A AB%lURLA SR, P TTTAE A SE 86
TS WIS T 22 48 h, DA iy SO AR A0 3 0 i UL
AR B A B R, AR IR S B I A
i, R NPIE, AN CR LBRWAERAR ) = 2,
AETRIS, ZEIAREHAIR AP JEAh, Sk 15 2
(K] A, B35 R HCIR Y, ARAERS 2SS dh, [ IRIK I
G5 AT s W 2 SRR, LR I T
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