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Scheme 1 Synthetic routes of NSC-PA
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Yanadimoto B4 s 72 A ( H AR S HEA W] ) ; VARIO EL T BYSTER 2 B4 (FE[E elementar 23] ) 5 {8
LT AP T ( Bruker S35 AR A 7] ) s Waters Platform ZMD4000 %9 57 1%4% ( 35 [ Waters 23] )
Bruker DRX 400 4% % 2E82 1 ( Bruker Y55 #5823 H] ) ; Waters1 525HPLC {X ( 35 [E Waters 22 H] ) o

2-GHE-S - HOR Y (99% , bt g4k TA PR A s IR A O e (98% , Fifg R i TABRA
A]) 52,27 - kg i (98% , H AR AR B Tk AR X 24t ) 5 RS IE SR (99% , - 15 6 i 2R Sk A RS
A]) s EBE (AT al, RN T T B R A D) 5 = e (O dirali, bl b 7R A IRA 7)) 5 1R
LR (99% | FHFFH AL TA BRA R s oK BRER AN kR A AN . SR SR . — & be . JC/K S B A
Pk (ERIR | PN IR 45 1) o oy i i
1.2 dEEkBREEMHER
1.2.1 2-3R TR R4 AR (1) 96 # 7.7 g(50 mmol ) 2-Z 5L S-fif HA W 7 ¢(50 mmol)
Jo/K K,CO, 1 100 mL PR AN AR =Hiper, FE22 18 0 8. 3 mL(60 mmol) 5 I FEFA 5%, 80 °C [l
JZN; 24 b, TLC(V( LR CHR) : VOATHEE) =1:4) Wil 50 o S 45 0I5 18 305 /b /K FifLF Na, CO,
VW, 1 CH,CL AR 2 ~3 IR, A HLAHAHEEFH 60 mL 111 Na, CO, ¥ Al 100 mL 7K k3%, i JE/K MgSO,
THHE L8 DR ZE TR BRI LA R BRI AR o R i = SR B A S A T E A3
2R TR MR, SO I AR 3 ~ 4 K, SO AR MO, B R A, TR B R K 10.5 g,
mp 65 ~67 °C ( SCHk" 62 ~64 °C) , =% 84% ,
1.2.2 N-(2-3R TR P R&A4 Ak ) RIR Fagmehe (2) 096 4 6 g(24 mmol ) {54 1 F1 30 mL ik
WE N3 = SR , 1 T A N 3. 7 mL (48 mmol) S, TLC(V( LR TR ) - V(A hiEE) =
1:3) W SR, 2538 B v 48 h J5, fin 50 mL /KIR & f b U8, UE W LR S WRZ (50 mL x 3) , A LA
i HCl R 0E , ZUeK pH {EN 6 ~ 7 JEIIJEK MgSO, T4 . i, Ui s 2518, 159 3 Gk BRIk 4
V(ZBRZHEE) : VOArE) =1:3 T45 5, S FIRE 5k 3. 1 g, 73 40% ,mp 133 ~ 135 °C (3CHk ' {H -
138 ~142 °C)
1.2.3 N-(2-3R TRV AL A4-F8) FIR Faedehe (3) 96 4% 2.6 g(8 mmol) {554 2 F1 100 mL
FEAT 1 mL 4 mol/mL HCI B3 BAR UM BN = SUpe i b, R4 inA 2 g 883,65 C TFHiFES Y 2 h,
TLC(V( LR LR VOATMEE) =1:3) Wi S, 2 #Gd U8, B 205, CH, CL YRRk, & T IR
FIVEVRI , WA AR B AR (K 2.2 g, 7" % 95%
1.2.4 N-(2-3R TR T RAA4-8 TBEAI) FK T arsElc (NSC,4) 496 2. 14 g(7.2 mmol) fb55
Y3 %T 20 mL CH,CLHp, pKERVE VA0 T SR 421% 0 0. 5 mL(7. 2 mmol ) J LR (1) 20 mL CH,CL, %
W o T EEHE 10 min, R N 1 mL = Z & HY 20 mL CH, CLF K, Z= il 24 h, TLC(V( LR &
B ) s VOAE) =1:1) WM R 0 o ¥ 305 08, UMM 48 15 L AR (iR Y, L RERSAEJZ BT (VLR S
B ) s VOAE) =1:1) , ISOFZE BRI AT 2 B A 136 g, 773 45.2%
1.2.5 N-[2-3R AP RLEA(1-(2,2"-Zwbe T &) e Jh ) LB Ak | XK F e i (NSC-PA,S) 9 &~
AR 0.84 g(2 mmol) fb 54 4.0.2 g(2 mmol) K,CO,.0.08 g KI #1160 mL PRRNE] =Sk, Fr5
PN 0. 4 g(2 mmol) 2,2"-nikig LR , Z RN 6 b, TLC(V( W %8): VIZIRCER) : V(LEE) =
6:5:1) Mo S W S o 3k U8 , DB VR I 28 TR AR 20 A% (R Y, B RERCAEJZ M (VI ZE W EE) V(LR &
i) V(L) =6:5:1 00 2 i = ) , WA BRI T2 th BRI A5 IR 35 b R4 0. 75 ¢, 7% 69. 9%
1.3 driEfEk BERL &% NSC-PA 4 iE

K Cog SOAAHE (4.6 mm x 250 mm x 10 pm) , G AH Ky VOHFEE) 0 V(= & Rl B8 h 22 i s TR
pH =3.56) =7:3 #FFEHE 10 WL, Pk 1 mL/min Kl o (a4 K BAR =Y 465 . BT 2- S e HH A R4
TSR I (1) SRR RS B A , B3 8 HPLC %, A A HPLC 4347 o
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Table 1 Physical state, yield, mp and element analysis of compounds 3 ~5

Element analysis( caled. ) /%

Compound Physical state Yield/ % mp/°C .
C H N
3 Yellow solid 95 135 ~137 56.38(56.35) 7.42(7.43) 9.36(9.39)
4 White solid 45.2 63 ~65 45.90(45.83) 5.25(5.53) 6.63(6.68)
5 Flaxen oil 69.9 - 62.58(62.55) 6.53(6.56) 13.13(13.03)
x2 KEWI~5 R ANSZESITRIEEE
Table 2 MS, IR(KBr) and '"H NMR(CDCI,) results of compounds 3 ~5
Compd. M+H* m/z IR(KBr) ,o0/cm ™" "H NMR (400 MHz,CDCl,) ,&

3 299 3368,3372(N—H);3235(Bn,C—H);  7.21(br,1H,NHSO,),7.28(d,J =2.4 Hz,1H,ArH) ,7.26
2923,2852(C—H);1612(w¢_() ;1332 (d,/=8.9 Hz,1H,ArH) ,7.24(1H,d,J =2.3 Hz,ArH) ,3.7
(C—N);1094(S=0); (d,J=6.1Hz 2H,0CH,) ,2.80(s,3H,S0,CH,) ,1.88 ~
1260(C—0—C—) 1.71(m,5H,CH(CH,),),1.36 ~1.02(m,6H,(CH, )5)

4 419 3368(N—H) ;3 150(Bn,C—H) ;2 923, 8.12(br,1H,CONH) ,7.56(d,J=2.0 Hz,1H,ArH) ,7.56
2852(C—H) ;1667( C=0) ;1612 (d,]=8.5 Hz,1H,ArH) ,6.8(dd,J=8.5,2.1 Hz,1H,
(veoe);1334(C—N);1120( S=0); ArH) ,6.65(br,1H,NHSO, ) ,4.04(s,2H,BrCH,CO) ,3. 8
1280(C—0—C—) (d,J=6.1Hz,2H,0CH, ) ,2.90(s,3H,S0,CH; ) ;1.87 ~1.73

(m,5H,CH(CH,),),1.38 ~1.02(m,6H, (CH,);)
5 538 3334(N—H) ;3 234(Bn,C—H) ;3 050 11.0(br,1H,CONH) ,8.61(d,J=2.1 Hz,2H,6H-Py) ,7.82

(Py) ;2926,2 852(C—H) ;1 667
(C=0);1612(pe_¢);1595,1575
(C=C,C=N);1332(C—N) ;1094
(S=0) ;1243(C—0—C—)

(d,7=2.1 Hz,1H,ArH) ,7.61(ddd,J = 9.3,7.7,2.1 Hz,

2H,4H-Py),7.5(d,J=8.6 Hz,1H,ArH) ,7.3(d,J=7.7 Hz,
2H 3H—Py),7.2(ddd,J = 7.4,5.1,2.3 Hz,2H 5H-Py) ,7. 1
(dd,J=8.5,2.1 Hz,1H,ArH) ,6.6(br,1H,NHSO0, ) ,4.0(s,

4H,N(CH,),),3.8(d,J=6.0 Hz ,2H,0CH,) ,3.5(s,2H,
BrCH,CO) ;2.9(s,3H,80,CH; ) ,1.88 ~1.77(m,5H,
CH(CH,),),1.34 ~1.01(m,6H, (CH,)5)

G4 F1 5 k)2 Mralife, 2i Rk 98% LA . fba¥ 2.3.4 A5 1Y HPLC £ B i a] 4351 O
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N7, SRR o 2 5 PR B I A 4 B RE R, SR PRI MR G R 30) , nb e 4 52 o [ Bl S i ) >
A NaH VEREALF) , 7] 5625 S iR i) ok A 2R, [ 40 B 2 42 o X173 2 2B P i 4l , Sk b iy
Je R RIS Z AT o A SIS FH 30 14 A9 B 45 %, L4l 28 HPLC Al vl ik 98% LA |

K PR 5k 1 s AL &0 3 I, B A Bk BT AE SRR WAL B v b 70 C Il 1 h R & 484k
5, 8 S . A& 3 7 CH, CL, v il il B2 v 1 H B v, i ARS8 D S0 I, A S 36 2
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Fig.1 The HPLC elution profiles of intermediates and target compounds

TEALEY 4 BG RT, B TR CBERAE R G R, AR a Y 3 E 58 LAY 2 A H iU, A2l
A1y o OB S S IB ™ B PEAR AL, TLC A RARTR] , Qo xfE T F Ak AL JR A 20 85 o (H 350 i
FHZEAR, SLHAUIIE 10 63 ~ 65 °C, SURUIIE i 110 ~ 120 °C o ARSI B03a i F il N-(2-3F 2 2
SR -4 ) RO TR (3) 51 SRR EE AR [ Ry 101 2, JRAEVKER IRV 20T SRR IR IR 5
ZEWL 10 ~ 12 h A BB NL o F ZREAE Z T 0 B 5 & CBR CPREZ5 T T — 2 L,

HARZEM LAY 4 5 2,27 - e R S LS 6 ~ 8 h, St AR R R T4 B4R 45 5 HARE &4
5 ‘Ymﬁﬁ‘{ﬂiﬁt%,é@fhj_ 98% LA Lo RN KL Al $ e, (H) W) S wild T o oAk, A REMRR

2T S PR SR GRS bE b = SR AR BRI AR AR OR o

32:5 7

BAA T [ Te(CO) 5 (Hy0) 3 ] " A se e e AL  N-[ 2-F O 3 BT 40064 (1-(2,2"- il g FRJE ) g
B LTI | AR HVRSEI (NSC-PA) SR 43 T 4R A f] 50 Sz i 2 A AR H R A5 9 1 HPLC
AERENT 35 98% L) o HARMEAWIRE S 7" Te(CO), (H,0), ] A E MR &4 .
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Synthesis and Characterization of Phenylmethanesulfonamide
Ligand for Potential Labeling [ ™ Tc(CO),(H,0),]"

CHEN Yongshi", LIN Jianguo’* , QIU Ling", CHENG Wen’, LUO Shineng”, MA Haixia""
(“School of Chemical Engineering , Northwest University ,Xi'an 710069 , China ;
"Key Laboratory of Nuclear Medicine of Ministry of Healthy ,Jiangsu Key Laboratory of
Molecular Nuclear Medicine , Jiangsu Institute of Nuclear Medicine , Wuxi 214063 )

Abstract A new ligand N-[ 2-cyclohexylmethoxy4 ( 1-( 2, 2’-bipyridinemethyl ) amino ) acetylamino ]
phenylmethanesulfonamide (NSC-PA ) , for potential labeling [*"Tc (CO); (H,0),]" was synthesized by
hydroxyl- alkylation, amino-methylsulfonylation, nitro-reduction, amino-bromideacetylation and N-alkylation
from 2-amino-5-nitrophenol. Simple experimental operation, short period and purified products could be
obtained under optimized conditions. The structures of all the compounds were confirmed by '"H NMR, IR and MS.
The purity of the target compound was over 98% as given by HPLC result. The target product could be used for
future labeling studies. This synthesis is promising in the exploration of new imaging reagent for breast cancer.

Keywords phenylmethanesulfonamide , synthesis , characterization , labeling ligand



