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Synthesis of Novel Nonionic Contrast Media of lodin

YANG Tianshuail, WANG Haiyanz, HAN Daxiongl*(l.SchooI of Pharmaceutical Sciences, Xiamen University, Xiamen
361005, China; 2.Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, China)

ABSTRACT: OBJECTIVE To synthesize four new types of contrast media. METHODS  5-amino-2,4,6-triiodoisophthaloyl
chloride was used as starting material with a variety of processes including alkylation, acetylation or chloroacetylation and
hydrolization to synthesize the crude product. Then the crude product was purified by ion exchange resin column
chromatography and ODS chromatography to purify the title product. RESULTS The structure of the product was identified by
MS and NMR, and the imaging effect was compared to iohexol and ioversol. CONCLUSION The imaging effect of four novel
contrast media was significant and contrast effect is comparable with commercial products.

KEY WORDS: contrast media; iohexol; ioversol
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0 1 0
0 ICLNaCl o
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HO H,0 HO
NH, I

I = 9053 JES % R P m N ROk B 3 R S KR
(500 g, 2.76 mol), /K 10L, #EFHRA), ffi Rk
W o T3 HL NaCl(580 g, 9.9 mol)¥% T- 2 028 mL /K,
ICI(1 478 g, 9.1 mol) T-#HiHt F L2 N3 NaCl
K, WEE A. T 60 C Rttt 2/3
WA TN B JFORHA B b, AR S THE A 80 C
TN 1/3, 90 C FHEFER N 3 he FARA AT,
REE, BEAREET, f3E ) S11500 g, 77K 97%.
BC-NMR(d6-DMSO, 400 MHz): & 170.30, 148.71,
148.27, 78.66, 70.87 ppms
22 57 HE-2, 4, 6-=fRELEIE (LAY Sy)

) 4k& 1) S1(250 g, 0.45 mol) N 218 .1k

Cl

NH,
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1 000 mL, #HEFEM#AZE 70 C. HL SOCL(215 g,
1.8 mol)¥% T 1 500 mL LR A4S, 70 CHik: %
30 10 8 F T VAR, W 1 s e SN
SEHE, THELA 80°C, IR 18 h, ZEL—Pfk
BURHTR, #E, J¥E, 50 CHET, 19 Syt
AR A 258.2 g, 7“3 96.4%. ESI-IonTrap-MS
(m/z): 596.8[M+H] .

2.3 S-EIE-N,NLX(2,3- - FR A HE)-2,4,6- = filli-1,3-
KB &Y Ss)

B &Y S,(10 g, 16.8 mmol)¥E T 10 mL
DMAc "', 5 i 3-22E-1,2-8 (3.8 g, 41.8
mmol)fl = Z#%(5.1 g, 50.5 mmol)¥& T /> & DMAc
L, DKEERE T N BT T ST, UK B,
30 min, FHE A 50 C, PSRN 3 he %2 %,
7K 10 mL, Fih®Rif pH £ 5, ZZ T, 9%
B kR R 44, bk 20 mL, bl Wk, g2ie
FENA RN, PriEg, JuE, KRR,
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WEAT 70 C R, HREOKEL: &, 15 Sy i
A ELE R R [ 44 103 g, ;7% 87%. ESI-lonTrap-
MS(m/z): 705.8[M+H]"; *C-NMR(d6-DMSO, 400
MHz): & 170.56, 170.45, 149.44, 147.87, 80.48,
80.40, 74.52, 70.55, 70.48, 64.41, 43.02 ppm.
24 5-5 KR -NONT- XU R ) XU (2,3- = 32 A Ak )-
2,4,6-=fill-1,3- — WL (L &9 Sa)

&) Sx(10 g, 16.8 mmol)¥ T+ 10 mL DMAc
o 3-HESE-1,2-T ¥ (4.41 g, 42 mmol)
F=Z/(5.1 g, 50.5 mmol)¥% 170 DMAc 1,
VKA GRS N BT I BT, UK R B
30 min, JHE%E 50 CK&M 3 h, HZK 10 mL, H
SR pH & 5, ZATWAL, AR,
B, Uk, M, AmalEs 103 g, ek
84%, A LBRHEF 30 mL, [FIU & Nk, KB K
TR R A 44, INNHRE 30 mL, fn#se
50 CAEME, A 10 mol'L™" NaOH /KW 20
mL, 50 CHFEIW 2h, KL pH £ 6 A4,
AW, InPEEADVE, BEHE 10 min, REyE, JE
PR, AT, MLKEDVE, 50 CHEFE%
fift, FARAEERE D, WMvOoK R, ZH18H
FEd A, 8, JEDRHLT, 19 Stk 9.3 g,
W% 86% .

25 5-LWEEHE-NN-X(2,3- IR TN 3E)-2,4,6- —
f-1,3- 28 — W e (b 59 Ss)

& S3(10 g, 14.2 mmol) I 30 mL Z
PRI, 50 CHEFEMAME, 222 MAMER 0.5 mL,
THRZE 65 C, ] 2 h, ZEE K13 50 54
4, IINFEE 30 mL, Ji#vE 50 CfE, A
7k 30 mL, 10 mol-'L™' NaOH 7% pH % 12 44,
50 CHiRE/ N 8 h, Je Wit FE45 pH (EAE 11~12
ZR), OSSR SRR pH &2 5 oAy, =il
GARTRFE A, YR, MUK Z RBER, M,
UKTETR/ /K F 45 &, 45 Ss A ([l 44 8.5 g, 1 % 80%.
ESI-lonTrap-MS(m/z) : 747.8[M+H]"; "“C-NMR
(d6-DMSO, 400 MHz): 6 170.11, 168.24, 150.41,
143.76, 99.90, 99.71, 90.65, 70.44, 64.42, 43.12,
23.48 ppm.

2.6 S5-F OWEHEHE-NN-XL(2,3- - F2  HE)-2.4,6-
=-1,3- 2K LR (L5 Se)

&) S3(10 g, 14.2 mmol) it A DMAc 10
mL F1ZJE 10 mL, hn#as 50 CHFEEM, [
wmE 10 °C, WMELWA(10.4 g, 92.3 mmol),
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50 °C, Hikk 3 h )5, BHIZE 15 °C, W0 10 mol-L™
NaOH /K¥# 20 mL, ¥ il g <25 C,

Wmsehe, {825 CAREtE 1 h, BIARMT,

I 50 mL /K, FFIIAZ) 6 mL K EEE:, W17 pH
A 4, BE TN @~ C), JEDHHKLE
wE pH N 6.5, M, R, LAY Se 11 g,

K 98.8%.

2.7 5-$2 LR ML -N N -XL(2,3- - F2 5 3k)-2,4,6-
13- 2K HBE R (LAY S)

b &1 Se(10 g, 12.8 mmol)H I A 50 mL /K
R0 g, 0.12 mol), HEFEAl 2 EMMB,
Ik ER W pH 4 6.5, IMAZRIIHR, KA 24 h,
S 8 BT 43) pH AE 6~7 2 1), 5 I8 A8 V3 s A
NI Z R, NS AR E T VKA N (4~8 CHid
w, E9E, JEUFRIKBEREOR, TE, B0,
PRR g 2 N AR 2, & T KA
W, BHIBTH =Y, g, KRR Z IR, T
HIF 2 WIEDE, T, 2 S, Atk 89 g, R
91% . ESI-lonTrap-MS(m/z): 763.8[M+H]"; "C
-NMR(d6-DMS0,400 MHz): & 170.94, 170.11,
150.43, 143.33, 99.59, 90.61, 70.45, 64.43, 62.30,
43.08 ppmo
2.8 AW PG K

[ JEE K I NaOH(2 g, 0.05 mol). A —
fi B R (30 mL). (7 mL), i BFE 30 min
ViR . IMAAL &Y S5(25 g, 0.033 mol), 45 CHit
PR, AR, IMAE LI (3.23 g, 0.04 mol),
FiRBHE 24 h, *MINE LEE0.22 g, 0.003 mol),
HiBEEE 8 h, iR N . RUE, ERR AT
XAD1600 B 5 AE 24T, KMz, 4ifk)s,
F ODS #:Z24ralif, 7K/F AR R, 150
o 44 e Vit FE A LC-MS Wi $E . Py : ESI-TonTrap-
MS(m/z) : 791.8[M+H]", 813.7[M+Na]", 829.7
[M+K]"; "C-NMR(D,O, 100 MHz): & 174.25,
172.16, 172.03, 150.22, 147.62, 101.41, 99.71,
69.72, 63.67, 58.93, 50.81, 42.24, 22.18 ppm.
29 WEW PG K

NaOH(0.64 g, 16 mmol)fl 10 mL Z, % HiL
fif 10 mL+ 7K 5 mL V245, il P+ 30 min 57,
AL EY) S(5 g, 6.55 mmol), 45 CHIFEILR,
AEEER, WA 3-&-1,2-7H ¥ (0.87 g, 7.86
mmol), Z B 24 h, TN NaOH(0.32 g, 8 mmol)
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Al 3-%(-1,2-14 —F#(0.87 g, 7.86 mmol), Fhili %
45 ‘C ] )%, HPLC-MS Wil je i EJE, #5r=M& &
15 90%I 458 1k ) B, K 10 mL, #4i 3h /R pH 2
5 7iAy, URHSBR EEER, ARRBR [E A, n/ i
Wi, XAD1600 #JIEFEZHT, HPLC-MS il
WCARAR DGR S, 0 B 25 A1 4.1 g Wi 2 [
&, W 75%, b EKEfE, ODS K JZHT, &
M atiKmve, FH 5% T EEMyE, HPLC-MS i,
WCARAR DGR, Dk bR v ), 3 P aliih A
4k 2.6 g, BFE 63.4%. ESI-lonTrap-MS(m/z):
837.7[M+H]", 859.7[M+Na]"; "*C-NMR(D,0,400
MHz): & 174.24, 172.09, 157.78, 149.41, 101.15,
70.21, 69.77, 67.10, 66.36, 63.69, 61.10, 42.23
pPpmo
210 AW Py A K

NaOH(0.28 g, 6.9 mmol)MIA [ ¥ HFE 10
mL. 7K 5 mL &4, ZWEBFE 30 min fEMH, N
ANEAH) Sg(2 g, 2.7 mmol), 50 CHEFEIH, %
REME, A 3-FN ZEFE0.36 g, 3.24 mmol), =
IR FE SN 24 h, HPLC-MS Wil s Nk, 724
TR 60%M4FE IR N, IiZK 10 mL, # SRR
pH & 5 i, ZE TR, PrfSsipiE ik 2.6 g, %
il XAD1600 #1:JZHr4litk, HPLC-MS Wi, Wte
FHORBEMS , & 45, FFH ODS #EZ#ralift,
Je LRI S, 5 5% PR s A, JisE
AHOGTE MG, Yok s B 550 5 15 Pa 1 A iR [ 44
970 mg, YWF 44%7:47. ESI-IonTrap-MS(m/z):
821.7[M+H]", 843.8[M+Na]’, 859.7[M+K]"; “C
-NMR(D,O, 400 MHz): & 174.60, 171.88, 171.77,
149.84, 147.91, 10091, 69.84, 64.12, 59.76,
57.11, 53.09, 22.21 ppm.
211 LB P4 IE Rk

NaOH(0.23 g, 5.7 mmol) FI A — [ ¥ H ik
10 mL. 7K 5 mL W%, SRBFEEEM, Ak
EW) Se(2 g, 2.6 mmol), FHEZE 45 CHIFEISR,
sy, I 3-50A4 - (0.34 g, 3.12 mmol), =
URPEFE SN 24 h, HPLC-MS Wil sz gk 2, 724
T 87% I RN, K 5 mL, #iERERUE pH
x5, TR, PREREE 2.7 g MHEEDVF
W, XAD1600 #IEH:ZHT, HPLC-MS i,
WCERAHOCUE I, & 4577 i J5 ODS AT /ZAfralifL,
4l /KR sh A0, HPLC-MS Wi, IS4 AH S0 i
JE IR R LT Py B A 1.2 g, HF 63%.
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ESI-lonTrap-MS(m/z): 849.8[M+H]", 871.8[M+Na]",
887.7[M+K]"; *C-NMR(D,0, 400 MHz): & 180.67,
178.33, 178.24, 156.21, 154.93, 107.89, 106.65,
81.91, 76.50, 75.73, 70.38, 64.73, 56.73, 43.99,
22.59, 21.85 ppms
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Fig3 Gray-scale image of compounds

F,—F; refers to ioversol of different concentration; H;—H; refers to
iohexol of different concentration; P1—P,4 refers to four synthesized agents
in this article; water as solvent control
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Synthesis and Characterization of Physicochemical Properties of Bicalutamide Related Compound B

LI Yanqinl, ZHU Huil, NI Xuhui', ZHU Jingkez(l.Hangzhou Minsheng Pharmaceutical Group Co., Ltd., Hangzhou
310011, China; 2.Key Laboratory of Biomass Chemical Engineering of Ministry of Education, Department of Chemical and
Biological Engineering, Zhejiang University, Hangzhou 310027, China)

ABSTRACT: OBJECTIVE To synthesize bicalutamide related compound B and determine its physical and chemical
properties. METHODS The target compound B was synthesized from N-[4-cyano-3-(trifluoromethyl)phenyl]-1,2-epoxy-2-
methylpropionamide via condensation and oxidation, and its structure was confirmed by 'H-NMR and *C-NMR, MS, IR,
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