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system identification
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Synthesis of Related Substances of Cyclophosphamide

CHEN Cheng', ZHONG Jinlu*, CHENG Tianxing', LI Xiang?, CHENG Qingfang"*
(1. School of Pharmacy, Jiangsu Ocean University, Lianyungang 222005; 2. Lianyungang Guike Pharmaceutical Co., Ltd., Lianyungang 222000)

ABSTRACT: In order to control the quality of cyclophosphamide, five related substances, namely N,N-bis (2-
chloroethyl) -N'- (3-hydroxypropyl) phosphoric acid diamide acid chloride (related substance A), N,N-bis (2-chloroethyl) -
N',N"-bis (3-hydroxypropyl) phosphoric triamide (related substance B), N,N-bis (2-chloroethyl) amido-chlorophosphate
(3-aminopionate) (related substance C), N,N-bis (2-chloroethyl) phosphoramidate-bis (3-aminopionate) (related substance
D), bis (2-chloroethyl) amido-phosphorsaeure- (3-aminopropyl) ester (related substance E), were prepared in this paper.

Their structures were confirmed by MS and NMR.

Key Words: cyclophosphamide; antineoplastic; related substance; synthesis
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0 CHiFE M 2 h, TLCCRARFA : —&Fki : A
il =10 : 1) FREFER KM 5E4A. fIAIK (100 ml),
o, AW REZE A K (100 mIx2) Pk, K
i R BT JE I D, JEVRT 30 C R R 2K FR VA .
Frtg e Ak 8 Hin A FHEE (150 ml), e
JEIA 10% 4% (3.50), ZEH 3 X, BAAS,

WE SR R, TLCERFA - AmEk © 28
CliE=1 1 1) RERRMNTEA. L, JERT 45 C
B ZEBRIE R, TR BEERAHPRI ST Al (25
Fl o & HE L HEL =20 1 1) B, SEREA
IRV )5 C(1.78g, 60% ), TLC( & . —
AL A =6 1, BHHRE M) B8 R=0.5,
1 1 R=0.4. "H NMR (500 MHz, DMSO-dj) 5: 4.12 ~
4.25(m, 2H), 3.59 ~ 3.76(m, 4H), 3.24 ~ 3.37(m,
6H), 3.03 ~ 3.20(m, 2H), 1.66 ~ 1.78(m, 2H) ;
BC NMR (125 MHz, DMSO-d,) 8: 67.67, 48.53, 42.80,
40.99, 25.94 ; ESI-MS (m/z) : 297.63[M+H]",

N,N-X (2-RZE) S EBEE- G- & ERE)-
fis (%4951 D)

£ 500 ml = 1 B8 il A 4k okon N & b
(100ml) . 3(2.59¢g, 10 mmol). 7(5.23g, 25 mmol),
P A1 JE N 60% & 464k (1.00g, 25 mmol), 5 C
FER S 2 h, TLC (EFFA| - Ak LR O =
3 1) BREEZRERMEA. MAK (100 ml), 53,
TAEH R E K (100 mIx2) PRk, TG KB RN



+ 668 -

FHE 508, JEW T 30 CIRIEZRRRIEF . FiEE
PR Y) NON- W (2- O %) & — [ (3- 7%
AR B ) WA ] BE (9 A HEE (150 ml),
BB S fE N 10% 4k (3.0 g), AAE#H 3 X,
BAEA, HEERENHSR, TLCORFF : A
Ml AR =1 1) BIFEERMNTES. HIE,
JEVR T 45 CUUE Z&BRIE A, T4 8 AR R
SFEE (RBA . & HE A= D
B, R AR A i D (151 g, 45% ),
TLC (R A « & Wkt © WEH =1 © 1, BRHERE
) B8 R=0.4. 1 R=0.8. '"H NMR (500 MHz,
CD,0OD) &: 4.10 ~ 4.17(m, 4H) , 3.71(t, J=6.8 Hz,
4H), 3.41 ~ 3.48(m, 4H), 2.84(td, J=7.3. 2.7 Hz,
4H), 1.91(q, J=6.7 Hz, 4H) ; C NMR (125 MHz,
MeOD) &: 63.56, 52.92, 43.87, 36.38, 28.00 ; ESI-
MS (m/z) : 336.23[M+H]".

W - E) s AR C-5&5RE) B (7
KWkt E)

7 500 ml = [ B8R H Ak o AN R B (1.08 g,
10 mmol) . & H k& (100 ml), it £ 4) J5
N 60% & 4k4H (0.4 g, 10 mmol), i 8(5.16 g,
12 mmol) B =& FHE (100 ml) ¥, - 10 CHidk
SR 2h, TLC(RFA « & Hke @ =10 : 1)
PRER B TEA . MAJK (100 ml), 43K, —&H
Ft )2 K (100 mIx2) Pedk, FHIC/KBRMN T8 5
ik yE, JEWT 30 CUkEZEBRVEN . g AR Al
R P-INN- = (B- & &5 ) ]-P- (N- R4 FH BRI -
3- BHRWEIL ) -P- LI -P- A (10) Hhn ATy
2k (150 ml) , #3421 fa i\ 10% 42 % (3.50 9) ,
AARERINR BAASA, EEERMAELRE,
TLC(EFFF . AUl : 2Bl =1 : 1) [RiFEE
RIETEA. Mg, JEVRT 40 CU k728 BRI,
REFROHRY A G (RPLA) . & H 5 0 H
BE =15 © 1) 535, R ek yA S E(1.25 g,
45% ), TLC( R #l . —& Wk : HEE=5 . 1,
WA G B (1) &8 R=0.3. 1% R=0.7. 'H NMR
(500 MHz, CD,0D) 3: 3.94(q, J=5.9 Hz, 2H), 3.65(,

HhE 25 Tk 44 £ Chinese Journal of Pharmaceuticals 2022, 53 (5)

J=7.4 Hz, 4H), 3.35 ~ 3.41(m, 4H) , 3.11(t, J=6.5 Hz,
2H), 1.91 ~ 1.99(m, 2H) ; *C NMR (125 MHz, MeOD)
8: 61.22, 50.46, 42.20, 36.96, 27.77 ; ESI-MS (m/z) :
279.21[M+H]",
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