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~107C .3, S RWL TR MoER & T8 BB Cp., X b.p.63~-64T . WHBEA
C.p. E# b.p.68~69C, AR tZtdM HASEE ) Mk 4, HitikFlhmeE ke
C s g iTEC

1.2 EEFBiEFSa ke M

1.2.1 REMBtEE G R k6] ERE M, 0.1 mol FEMTEES 0.2 mol FEBEE IMA K
W, R4 20~30 min FERER, REFHREFRKEE 2 h BRI BREME, MEXE
W SR8 4T .

AR & [CH, € CH, 3,0, C0C1) ], b.p. 149 ~ 150 /2932.6 Pa(3CEE{A. 150C/
2932.6 Pa), mH 95%. ‘

$7 Bt & [ CH; € CH, 51, COCL ], b.p. 194 ~ 195C /2266.1 Pa (3CER{H, 194.5C/
2266.1 Pa), F=3 92% .

T AEBE [ CHy€CH, ) 14COC11, b.p. 174~ 178°C /266.6 Pa, P22 90% .

1.2.2 FRNE_EFHBERE S

1.2.2.1 BERNBEXHRE HICH7]1% 68 2(0.5 mo) FX KA TRHAKSH
R TR, A 53 g(0.5 mol) EFEEAI 2.5 ml IR MR, TR THRFER Y 5 h, LEIH,
TN R B, KR, FEA 700 ml K (K& 08 NapCOO MR R, B HE R, BAS
B, TREAAEXRSGH, A TR SRERMUMEETRES7 . mFE 80%, m. p. 132
~1337C (3CHR{E 133.5C).

1.2.2.2 FBRUBEEDRE ISHBRE O 0.03 mol BFE XIS EHRET 180 m!
FKFES, A 17 ml FTEAKMEEE, B850 0.061 mol REABEE, MR EEHK LY 1 h. B
REAHELZRSEREIH, RVESOBESERE-LD, Kk, S L KERAIL KGR
T, ELGHNE, BOGEE HMES R, SR F RIS ETR BB,

N PUREEEHEE — G SR m. p.42-43C, FHE87%;

T IR A R i E MR . m. p. 60-61T , FEEE 85% ;

F PR G R PR R EE . m. p. 68~ 69TC, F7EE 84 % .
1.2.2.3 ZEXMEM_ARIEEE 14 0.01 mol ERIUBEF PR JEHMEERET 100 ml
HITHAKZED, A 0.6—~0.8 g MBREAF(AHFD, BASK, RIFISCTELHFRY 4~
ShIEXEEIER, ACERNZBRRERON, ZLEH, BOGEE, AL A CBXFRES
&, BRI F R IR ISR R AL k.

I PORE TR (Ma) =3 96% , m.p.51~52C, '"H-NMR 8 0.8~0.9(6H),1.0
~1.5(36H),2.2~2.6(4H),3.3~3.5(4H),4.0~4.2(4H), (60 MHz).

FRVIRE EEHEBERE (Mb) =3 92% , m. p. 69~70TC, 'H-NMR & 0.73~0.95(6 H),
1.20~1.38(48 H),1.40~1.80(4 H),2.20~2.40(4 H),2.54~2.80(2 H),4.04 —4.12
(4 H), (90 MHz).

FRIRE _FEISEERS (M) 3% 85%, m. p. 74 ~ 75T, "TH-NMR 8 0.8 ~0.9(6 H),
1.0~1.7(60 H),2.1~2.5(4 H),3.4~3.8(4 H), 3.9~4.3(4H), (60 MHz).

1.2.3 P,P-—HEB# P Z M A B (BDCP) ) 72 RS HE 4 RCE 60 mi(0.47 mol) =
FEBEM 150 ml X/AKHE, KB E - STEL, BEBM 25 ml(0.35 mo )R 2B, 7§
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RIFHEO~STUHPEEY 3 h REGHREEZFEMIEN F AR, MERE, W 2~
93C /666.5 Pa {§ 45+ (SCAR{E 90T /666.5 Pa), P 53%.
1.3 IER&BHNE
1.3.1 EBMEMESHE(Ia—c) R IbAH,H 3.06 g(0.005 mol) Btk Mb BT 18
ml TAZED, TIA 1.6 ml EZBEF 0.05 g(N, N- = FR) E M52 (DMAP), RIS BB 7
METF 5 ml TBAKHFR 1.21 g(0.05 mol) 84k BDCP, BN/ ABRERFKEE, HBEEN
15 h, Bl EZ RS LR, S0, WEER, X280, REYHZ8BER, BEZFE
¥, %L REWK AZ TR BREAEK2.7¢.

BB TaM I c HAEEH.

BaW1a, M, % 3.83X10°(VPO,DMF, 95T ), =3 78% ;

B4 1 b, M, 3.56 X 10°(VPO,DMF, 95T ), P4 68 % ;

B4 I c, M, % 3.67X10°(VPO,DMF, 95T ), £ 60% ;
1.3.2 BREBREMEEEEE LIIObAA, 1.5 ¢ BB b, BT 26 ml CHCL-i-
prOH-DMF {8 & B #1(6/10/10 R BIL), IIA 12 ml 33% = K BE AR T 60C K
12 h, MEHEEMN REVFHAFRSE, AAEEF Y, 35, T8 DO ERMHE
&, TR, BE W, 1, AE TR, 8FE&Erm-YWlb. Ta 5 0 c HRAERE.
1.4 ER&HHE

BREBEILHESYWH 50 me, A 3~5 ml EIFERR, EREREEIRHSTH
ETHRE, BA 3 ml KB, BRIEE, KH 1 ml, KHEY pH=7.4 WL R
thK (PBS), KB 5—6min, EH XL LM, BEABEK. S R4 W, K48 PBS
RLELZG 43 ¥ 3 mmol/L, AR, BELNE R .

2 &RE5ihg
2.1 EBREIENCRER

A28k Mb AR BS54 1 b M H-NMR BI(RE DTH, BEWHE 6=2.54~
2.80 4b a3t RO I 5%, TO LR Mb FEH XK [R) 7 382 58 A R0

0, BEWObE §=3.8~4.5 &b tH B—CH,CH,Br A I & & 34 R b
M IR FEiE F(F DR EDIBREHFERK, U ELEREZHFSRHREWRAR
ofuige s wy o

Table 1 FT-IR and 'H-NMR spectra of polyphosphate I b

FT-IR(v,cm™ 1) 'H-NMR( §)
2918, 2850 s CH;CH, 0.73--0.95 (t,6H CH;)

1739 s ' C=0 1.20~1.38 {5, 48H, €CH > ;)

1287 s P=0 1.40~1.80 (s, 4H, C—CH,0)

1179 s P—C—0 2.20~2.40 (¢, 4H, —OCOCH,—)

1058 m 0=C—0 3.3-3.7 (4H, P—OCH,—)
3.8~4.5 {4H, OCH,CH,Br)

2.2 FRME

RS TR EE REEA NG = i X 100% [AF M, M,
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AREERFEL(OFMEFZAETGWRBITHBAREGY Mo~ c HRETAR
(3 2)ENEEILE N 46~49% .

Table 2 Nitrogen content and component of polymers [la-¢

Ia Ihb Oc
N(%) 0.91 0.81 0.77
Compn X=0.5 X=0.53 X=0.54
(X.Y) Y=0.49 Y=0.47 Y=0.46

2.3 BEEGHEERESHRRSHH BIHE
FHADBHEL RN SR, SRRUTERSYHBRERR LTS CIER
th. MR R, IRk BRE (8 2 BR), B BRABRIVERELE.

Fig.1 Electron micrographs of Liposome [l a~c

HEEHEAY Lo, EHWEE X 3 mmol/L, BAEHE % 6 min HIRE K 22C%kH T,
phy 320 2 B ) R B 2 A SR A, e ST R (9] U 4B i R kvt 47 b R 25 4 S-RUR W BE B L Y
EH30%.
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SYNTHESES OF POLYPHOSPHATES CONTAINING
TWO LONG HYDROPHOBIC SIDE CHAINS
AS LIPOSOME MATERIALS

LIU Zhenhua, ZENG Chunlong, FAN Changlie, ZHUO Renxi
( Department of Chemistry, Wuhan University, Wuhan 430072)

Abstract Three new amphiphilic polyphosphates containing two long hydrophobic side chains were
synthesized by the polycondensation of pentaerythrite di-fatty acid esters with B-bromoethyl
dichorophosphate in benzene, and then by quaterisation with trimethyl amine. The resuits of IR, 'H-
NMR spectra and elemental analyses indicate that all the polymers have the expected chemical
structures. Average molecular weight of polymers prior to quaterisation was determined by VPO
method. The nitrogen content from elemental anyalyses data showed that the polymers containing
46% ~49% of quaternary ammonium side chains. All quaternarized polyphosphates were used to
prepare liposome by using reverse phase evaporation method. All of them could form large unilamellar
liposome. The diameter of liposome is 2~6 pm. Encapsulation ratio of liposome to 5-fluorouracil was
also determined.
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