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Synthesis of three degraded products of methylnaltrexone bromide
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Abstract: Objective To design and synthesize three degradation products of methylnaltrexone bromide under light, oxidation, and
alkaline conditions. Methods Methylnaltrexone bromide was used as raw material to synthesize the three different structure
compounds by lighting under 500 W ultraviolet light, oxidation with t-butylhydroperoxide in TRIS solution, Hoffmann degradation
with sodium hydroxide. Results The target compounds were synthesized and characterized by MS and NMR data. And the purity
detected were 99.77%, 94.18%, and 99.51%, respectively. The yields of three target compounds were 35.5%, 40.0%, and 25.1%.
Conclusion The synthesis and separation of three degraded products of methylnaltrexone bromide lay the material base for the
study of impurities in methylnaltrexone bromide.

Key words: methylnaltrexone bromide; oxidation; Hoffman degradation; genotoxic impurities

VR PR 29 ot R Bz 9 S ) S R A 24 A
Progenics Pharmaceuticals A " A W50 &, T
2008 “EAEINEE R S RIRR B _E 17 A B a2
WRFSHUR, AT T332 2l ST VR R GG S0 FORE S A
BT BT AR I A5 FH s 2 S ek oo
g it e g MR 254 S N R =i, DRk
ANy g el M Ji Bt 6 S TR Py 2 T R

gt BHEA: 2015-04-27

EZE . KEE (1973—), 5, NHOMEZY. KRBT

«@BEMEE T, #d%. E-mail: wangsq57@sina.com

M2 ARG RCR o« 3 MR T i i 34 T LARH
bRl R R IR LA, TR 1 s o)
B2 o DR I g g o e A 14 A 9
RSB R AT R X

XU P A gt I S YBCREA T A PR e A AR
WL AR A SRR, IR g i I 454
WERBIA T = A 2% 5, T 22 B SCHRHEN, 721 A

B IEHRAWIFT . E-mail: zhangxj@tjipr.com



<910 - PN T Y3

Drugs & Clinic

FE30H HSH 20158 A

SRR T I A i 24 ) mh G SRR S A A
SR AL BN FR I R AN FRIE K 25 O HLIX P A 2% I
BT SR AT e 53 AR A 58 P 49 ot i 11 45
I HEDNAE 2B BN AE A 1 TR PR Gl i ] e A 7
THE KRB, 135 13, 14 L0857 RS AT AU
giko IR REE A O AR R, IR
M PR SRR A i R v, VRSB pHL (X R
K2 A ) BAT RG], DI X
3 BRI LA, R T2 il R S
(RIfi A7 Sz PRAIE R B R AT 70 B R S
AR S LA b R AR 4 R, S AT PR
SHREME S 1, SR ) =R P R e
(TRIS) #HM AT 2L D) 2, R B FEHAG 2
WAEY 3, R BTRE AZ R B e T Zik . B
PRACEY 1~3 G 2 W 1.

Ve e ivan L (Ve
on t-BuOOH M NaOH O
TRIS
o
HO OH OH O HO ° o He ©
2 ﬁm 3
TN
/ OH
O  OH o

1

1 BRUEYEERRKE
Fig. 1 Synthesis route of target compounds
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Agilent 1200 /=808 AH (435  Agilent 6520 %Y
Accurate-Mass-Q-TOF/MS Jiiii#{%; Bruker 400 MHz
PR AARAC ([ Bruker 2 7]);  H il F 44 il
it 7> #0>99.0%); —FeHALZ b (it 7y
#>99.5%, REAHCERMULTHITI; R T
R o AR T 717 BYRH B 1 A8 He b i
S A KIERVES . KPR SRR K
WES . KuERTE, BIFD
2 HEEHER
21 A1 HEK"

IR g i 2.0 g % T 100 mL ZKH, &1l
M, 2235 500 W SRAMT « STIFERAMT AT 48 he
KUPEAMT, MR A R e A N 2,
HPLC A5 & AW ) e, ELBT ) ot v Lt

55.28%, kLIRS 10h, HEWPIATEARIL. o6
WZR, T REBIRAE A 15 mL. 10362 A
BB, S B ) A VR B A H S IR AT
TR, 15BN IA VR T 15AT BIRR A L E 44 0.71
g, WK 35.5%, R E0CH 99.77%. ESI-MS m/z:
356.0. 'H-NMR (400 MHz, DMSO-d,) &: 0.37 (m,
1H, CHCH,CH,), 0.55 (m, 1H, CH,CH,CH),
0.69 (m, 1H, CHCH,CH,), 0.74 (m, IH,
CH,CH,CH), 1.31 (m, 1H, CH,CHCH,), 1.73 (d,
J=12.8 Hz, 1H, CCH,CH,), 1.88 (m, 2H,
OHCCH,CH,), 1.98 (m, 1H, COCH,), 2.42 (t,
J=12.4Hz, 1H, CCH,CH,), 2.59 (d, J=14.0 Hz,
1H, CCH,CO), 2.61 (m, 1H, COCH,CH,), 2.84
(dd, J=13.2Hz, 1H, NCH,CH), 3.01 (m, IH,
NCH,CH,), 3.27 (m, 1H, NCH,CH,), 3.46 (dd,
J=13.2Hz, 1H, NCH,CH), 3.57 (d, J=14.0 Hz,
1H, CCH,CO), 3.58 (s, 3H, NCH;3), 4.43 (d,
J=6.8Hz, 1H, CCHN), 6.41 (s, 1H, OH-14),
6.48 (d, J=9.6 Hz, 1H, CHCO), 6.71 (d, J=
6.8 Hz, 1H, CHCHN), 7.40 (d, J=9.6 Hz, 1H,
C=CHCH), 10.06 (s, 1H, OH-4).
22 ka2 mEHRY

FE 2 CH] pH 8.0 (ffFHH 0.1 mol/L #4i 2R R 1 15)
(1) =35 H L2 3L Bl 100 mL, #E % . Ik
=3 R R RE R 25 mL I B = i,
TN 2.0 g IRFNITE, BEEwig, T 70%id %
BUTHE 6.4 mL, =il N, MR i G GG AR v o
O AR LT R 0. N 69 h 5 HPLC Kl 575 [ B
R P S A EY) 89.29%, HRLLE[R N 5 h, WV
KRS IR EATEA . 1N, 1818 A=
SR 0.1 mL GESFEIIAD, #AFRH 100, 80 mL
AR, BT S 10 mL, TH AR
AT 2 B, 43 B8 B A FH IR B A8 # A g kA T
B, 19 B A VR T A B A A ] A
0.52 g, WK 25.1%, i 73200 94.18%. ESI-MS
miz: 356.0. 'H-NMR (400 MHz, DMSO-ds) 9:
0.41(m, 1H, CHCH,CH,), 0.55(m, 1H, CH,CH,CH),
0.71 (m, 2H, CHCH,CH,), 0.76 (m, 1H, CH,CH,CH),
134 (m, 1H, CH,CHCH,), 195 (m, 3H,
CH,CH,COH, NCH,CH,), 2.14 (m, 1H, COCH,),
2.44 (m, 1H, NCH,CH,), 2.67 (m, 1H, COCH,),
2.85 (dd, J=13.2Hz, 1H, NCH,CH), 3.01 (m,
1H, NCH,CH,), 3.27 (m, 1H, NCH,CH,), 3.50
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(dd, J=13.2Hz, 1H, NCH,CH), 3.73 (s, 3H,
NCH3), 4.39 (d, J=6.8 Hz, 1H, NCH), 5.03 (s,
1H, CCHOHNCO), 6.34 (d, J=9.6 Hz, 1H,
CH=CHCO), 6.54 (d, J=7.2Hz, 1H, CCHOC),
6.68 (s, 1H, OH-14), 7.30 (d, J=9.6 Hz, 1H,
CH=CHCO).
23 &3 ma s

HORF At 2.0 g, MAZ =0, H0.5
mol/L Z A AANATE 100 mL IS =10, i F
PEFE, %S 5 min, JIACTHE] 80 CHIHIGH
i, RV 9 he YAH), (KM N 1 mol/L R
T pHAHZ 7.0, MIATE L (50 mLX3) $#HL,
MR ALK, TOKIIREE T, &1,
FEE B, TR - B (20 0 1) e, 133
M0 44 0.8 g, R A 40.0%, JTREHCN 99.51%.
'H-NMR (400 MHz, DMSO-dy) d: 0.13 (t, J=7.2
Hz, 2H, CHCH,CH,), 0.52 (d, J=8.0 Hz, 2H,
CH,CH,CH), 0.87 (m, 1H, CH,CHCH,), 1.62 (t,
J=15.4 Hz, 1H, CH,CH,COH), 1.93 (m, IH,
NCH,CH,), 1.97 (m, 1H, NCH,CH,), 2.06 (d,
J=14.0 Hz, 1H, NCH,CH), 2.16 (d, J=13.6 Hz,
1H, NCH,CH), 2.32 (m, 1H, COCH,), 2.39 (m,
4H, COCH,, NCH3), 2.46 (m, 1H, NCH,CH,),
2.54 (m, 1H, NCH,CH,), 2.95 (t, J=16.0 Hz,
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1H, COCH,CH,), 4.90 (s, 1H, COCH), 5.26 (s,
1H, OH-14), 5.69 (d, J=9.2Hz, 1H, COHCH=),
6.26 (d, J=9.2Hz, 1H, =CHCH=), 6.54 (d, J=
8.0 Hz, 1H, CHCHCOH), 6.67 (d, J=8.0 Hz,
1H, CHCHCOH), 7.79 (s, 1H, OH-3). *C-NMR
(100 MHz, DMSO-dy) 6: 3.81, 4.19, 7.84, 32.33,
34.10, 34.92, 41.13, 52.40, 56.39, 61.69, 73.93,
91.42, 117.60, 118.92, 121.59, 123.55, 129.45,
137.49, 141.73, 143.78, 209.43.
24 HPLC &if&#H

{854 Boston Breeze AQ Cig 241 (250 mm X
4.6mm, 5um); VisH: 0.1% =L (A) - g
(B), FHFEVEML, 0~10min, 85%A, 10~35 min,
85% A—60% A, 35~45 min, 60% A—85% A, 45~
55 min, 85% A; fii: 40 C; &
Rl 280 nm.
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Fig. 2 HPLC chromatograms of methylnaltrexone bromide (A), compound 1 (B), compound 2 (C), compound 3 (D),

methylnaltrexone bromide under light (E), oxidation (F), and alkaline (G) conditions
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