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Synthesis of Novel Nonionic Contrast Media of lodin

YANG Tianshuai*, WANG Haiyan?, HAN Daxiong"(1.School 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.
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Fig1l Formula structures of four nonionic contrast medias
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Fig 2 Formula structures of intermediates
2.1 5-%%E-2,4,6- = WIURERIR (1 54 Sy)
HO HO
o] I o)
0 ICI.NaCl o]
I
HO H,0 HO
NH, I NH,

I = 300 (5] Je% 5% 0 v N U B R R S R TR
(5009, 2.76 mol), /K 10 L, FEFLiRA), Al 5Eih
7. 5B NaCl(580 g, 9.9 mol)¥% T~ 2 028 mL /K,
ICI(1 478 g, 9.1 mol) T+ N2 nEl NaCl
KB, N A T 60 CRNIABiFEKs 2/3
IR A TN JFORL B T AR 5 T A4S 80 C
TN A 13, 90 C RHEFEY 3 he HARAHI,
o 9E, FARKET, 5454 S 1500 g, F=H 97%.
BC-NMR(d6-DMSO, 400 MHz): & 170.30, 148.71,
148.27, 78.66, 70.87 ppm.

22 5-%3E-2, 4, 6-—MUREKELE (L5 S,)

a4k &4 S1(250 g, 0.45 mol) A £ 1 Z. g
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1 000 mL, #EFEn#E 70 C. HL SOCI,(215 g,
1.8 mol)i#F T 1 500 mL LR 4G, 70 CHidt T4
530 10 8 F T VAR, W 1 s SN
SEHE, JHELZ 80°C, MR 18 h, ZE—Y 4k
Bt e, oug, 50 CHET, 73 Stk
AIRE A 258.2 g, F7H 96.4%. ESI-lonTrap-MS
(m/z): 596.8[M+H]".

2.3 5 HE-N N (2,3- ¥R TN IL)-2,4,6- = flL-1,3-
KB (&) Ss)

B A S,(10 g, 16.8 mmol)iFT 10 mL
DMAc ', 5 HU 3-2(%E-1,2-N —lE(3.8 g, 41.8
mmol)fl = Z.f#%(5.1 g, 50.5 mmol)¥% 17> & DMAC
L, DKEERE T N BT T ST, UK B,
30 min, FHEA 50 C, $HiidkM 3h. WE ',
Tk 10 mL, FREhPRIM pH 22 5, Z TR, 155
BAkE 44, sk 20 mL, il 2 g, g218 i
PR EI RS, PR, W98, KBERZ IR,
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WA AT 70 C R, HREOKEL: &, 15 Sa ik
LR R [ 44 10.3 g, S % 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.
2.4 5-FKE-NN- R R ) R (2,3- R N A )-
2,4,6- —ft-1,3- 28 — Wt (1 59 Sa)

b &) S»(10 g, 16.8 mmol)¥% T+ 10 mL DMAc
L, S E 3-H R HE-1,2-70 T #E(4.41 g, 42 mmol)
M= M(5.1 9, 50.5 mmol)¥ T/ DMAC 1,
VKA GRS N BT I BT, UK R B
30 min, JHE % 50 CJ M 3 h, bk 10 mL,
W pH 2 5, ZA TN, AR,
B, Uk, M, AmalEk 103 g, ek
84%, N ZFREF 30 mL, [ Mido, #ERK
RIS FAR 44, N FEE 30 mL, fndAE
50 CAEWA#, HIA 10 mol-L™" NaOH /KW 20
mL, 50 CHEFERN 2 h, TR pH £ 6 /544,
AT, VR, BHE 10 min, 3E, U8
PR, WA, MLKEVE, 50 CHEFE%
fift, FARAEERESD, WvOK BV, 184
PEE, 8, JEDRHLT, 19 St ik 9.3 g,
K 86%.

2.5 S5-I EE-N N -X(2,3- - FR N 3E)-2,4,6-=
f-1,3- 2K — kI (54 Ss)

&) S5(10 g, 14.2 mmol)H A 30 mL Z
BRI, 50 CHiHHAEw M, 2212 AR 0.5 mL,
THRZ 65 C, N 2 h, ZEE K w43 3054
4, IIANFEE 30 mL, JI#E 50 CwE, A
7k 30 mL, 10 mol-L™* NaOH 7% pH % 12 44,
50 CHEFE/R N 8 h, Jo i Rl pH {E7E 11~12
ZIH), NS R ER IR pH 22 5 oAy, =il
AR, YR, MUK Z RBER, BT,
UKTETRI/K FL 45 &, 45 Ss A (844 8.5 g, 7 % 80%.
ESI-lonTrap-MS(m/z) :  747.8[M+H]" ; C-NMR
(d6-DMSO, 400 MHz): §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 5-F OWEHEHE-NN-X(2,3- - F2 HE)-2,4,6-
—-1,3- 28 I (&4 Se)

&%) S5(10 g, 14.2 mmol) 4 i A\ DMAc 10
mL &N 10 mL, n#has 50 CHidE g,
210 C, WA LB (10.4 g, 92.3 mmol),

T E B HI 24 2013 4F 8 5% 30 45575 8 1]

N I B <30 C, WS THEE
50 ‘C, $it#k 3hJ&, AEIA 15 °C, N 10 mol-L™!
NaOH 7K¥#5 9% 20 mL, i i ¥ 6l 5 <25 C,
WNsEEe, 7825 CHREiidt 1 h, AR,
I 50 mL /K, FFIIAZ) 6 mL R/, 17 pH
54 4, HE TN (@~8 C), JEDHHKLE
WA pH N 6.5, HET, e, AW S 11 g,
K% 98.8%.

2.7 5-$2 LR M FE-N,N-X(2,3- - F2 N HE)-2,4,6-
-1,3- 2K B (T & S7)

154 Se(10 g, 12.8 mmol)H i A 50 mL 7K
FZREN(10 g, 0.12 mol), kAl 2Bk,
Ik ER W pH 24 6.5, IHAZRIH, KA 24 h,
S 8 TR pH E 6~7 2 10), 5 8 AR V3 s A
NIRRT, NS5 AR E T VKA N (4~8 C)id
w, E9E, JEUFRIKBESREOR, T8, B,
TR IEBOR AR 28 ROV AR — 2, 5 E T UKAH
W, WHEIBTH Y, g, KRR Z IR, T
HIF 2 WIEDE, T, 3 S, Atk 8.9g, 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 ppm.

2.8 &Y PLHIE K

[ JE B3 T i N NaOH(2 g, 0.05 mol). A —
Fi PR K (30 mL). FREE(7 mL), =IR$HEEE 30 min
iR . IMAAL &9 S5(25 g, 0.033 mol), 45 CHi
PR, AR, IMAE 41(3.23 g, 0.04 mol),
FEiRPEE 24 h, *Mins 4E£(0.22 g, 0.003 mol),
HiBiEE 8 h, ik RN . HuE, BERIREET
XAD1600 W A 20T, KM, 2iftb)s, 7
FH ODS #:Z2#ralif, 7K/ AR R B, 150
o 44 e vt FE R LC-MS Wi dE . Py: ESI-lonTrap-
MS(m/z) : 791.8[M+H]", 813.7[M+Na]®, 829.7
[M+K]*; BC-NMR(D,0O, 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 P HIE K

NaOH(0.64 g, 16 mmol)Fl 10 mL Z, % HL
fit 10 mL. 7K 5 mL J24, =il HEFE 30 min %R,
AL &Y S(59, 6.55 mmol), 45 CHifEid %,
AEER, A 3-%-1,2-4 (087 g, 7.86
mmol), =&+ 24 h, 7)1 NaOH(0.32 g, 8 mmol)
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Al 3-%&(-1,2-14 —F#(0.87 g, 7.86 mmol), Fhii %
45 °C 2%, HPLC-MS Wil fe ik j , 4574 5 &
15 90%I 455 1k e 3, K 10 mL, #4i3h R pH 2=
57cAt, WUEBREWH], MSREE A, bR
Wi, XAD1600 M HEAEEHT, HPLC-MS i,
WCARAR DGRV G, R0 B 255 A1 4.1 g Wi 2 [
e, WEE 75%, I EKEAR, ODS AEENT, St
R aliKmye, #H 5% F By, HPLC-MS i,
WCARAR DGR, Dk bR v ), 3 P aliih A
ffk 2.6 9, W% 63.4%. ESI-lonTrap-MS(m/z):
837.7[M+H]", 859.7[M+Na]*; “C-NMR(D0,400
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
ppm.
210 LB PG Ik

NaOH(0.28 g, 6.9 mmol) APy % 8 FH i 10
mL. 7K 5 mLiBA, =EBEFE 30 min fEAE, N
MMEEY) Sg(2 g, 2.7 mmol), 50 CHiFEE R, &
M, A 3- N _F£(0.36 g, 3.24 mmol), =
IR FE SN 24 h, HPLC-MS Wil sz N gk B, 724
el 60% 4 Ik N, IiZK 10 mL, # BRI
pH % 5 Zidy, ZETHA, Pif3aiplE 1k 2.6 g, 5k
Jil XAD1600 #1:JZHr4litk, HPLC-MS Wi, itk
FHORBEMCAS , & 427 5, FEH ODS 4T Z#r4lifh,
Je LRI S, 5 5% TP AR s A, YisE
FHORTEMEIR, PR PR 25 R G 45 Pa 1 € IR il 44
970 mg, WK 44%/:4i. ESI-lonTrap-MS(m/z):
821.7[M+H]", 843.8[M+Na]*, 859.7[M+K]"; *C
-NMR(D,0, 400 MHz): & 174.60, 171.88, 171.77,
149.84, 147.91, 100.91, 69.84, 64.12, 59.76,
57.11, 53.09, 22.21 ppm.
211 AW P HIE L

NaOH(0.23 g, 5.7 mmol) fl A — i 5 5 ik
10mL. /K5 mLiEE, ZRPFAHEM, Mk
AW S4(2 9, 2.6 mmol), FHiL 4 45 CHEPEL,
FEa i, hn 3-50N (0.34 g, 3.12 mmol), %
URPEFE SN 24 h, HPLC-MS Wil 5z gk 2, 724
T 87% M I RN, K 5 mL, FERER U pH
# 5, AT, MREFEE 2.7 g H RV
W, XAD1600 M IEH:ZHT, HPLC-MS i,
WCBEAR DGUEIE, & 4R 7= i J5 ODS 12 #r4lifh.,
A KRS AH, HPLC-MS Ya i, e S5 AH S I
JE IR bR 25T Py LA 1.2 g, W 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, 21.85ppm.
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3.1 WA b fr T )

K BRIl Pi~P, %% 680 mg, W5 T Wi SRS 1
WHL S mL KINA, A HA#E, MR 136 mg-mL™
MR, nE U AL 6 fLanfuliztib . R R
IR g e (H) AL 2 (F) %% 170, 340, 680, 1 020,
1360, 1700, 3400 mg, HMEB A IN/K 5 mL,
FBFE A, 43 MK B2 34 mg-mL ™ (Hy A1 Fy),
68 mg-mL ™ (H, fl F,), 136 mg-mL " (Hs il F3), 204
mg-mL*(Hs 1 Fs), 272 mg-mL Y(Hs fl Fs), 340
mg-mL Y (Hg F1 Fg), 680 mg-mL ™" (H; F1 F) [V,
RIGHEH] 6 FLAIMEFRIOT, ERI ALk
PEPFLIN 5 mL KA I, LR LA 2
Flo ¥ 4 JLdi Muks FR BN 742780 F X S B2A
T, SRS, RN, (g ks
TR AL T 6 M p i B, R X SRR
0.5m, P57 X FEmES4, 1k 45kV, 100 mA,
1.25 mAs ({58 X 3 41747 sEe 4l it AT H e .
AR L 3,

Fo~Fr ACEA IR B BT . Ho~Hy AR IR B IIEERT ;. Po~Py AR
RATET T B 4 T 570 K ARV D0 IR

Fig 3 Gray-scale image of compounds

F.—F; refers to ioversol of different concentration; Hi—H; refers to

iohexol of different concentration; P,—P, 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 Yangin', ZHU Hui®, NI Xuhui*, ZHU Jingke?(1.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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