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Preparation and Polymeric Properties of Methacryloyl Derivatives of
Cholic Acid Methyl Ester
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Abstract: Methacryloyl derivatives of cholic acid methyl ester with 1-3 carbon-carbon double bonds have been synthesized
by the use of methacryloyl chloride as acylating reagents,triethylamine as acid-binding reagent. The polymeric properties of
those monomers were studied by solution polymerization. On the experiment conditions,the polymeric reaction only hap-

pened on C3 position carbon-carbon double bond of the products,not on C7 and C12 positions carbon-carbon double bonds

of them.
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1.1 A FIFLEE

NEPR R EE IR R S — %, 4T
afi, REA A0 2 w5 &0 U E( kg (THF) | R
VN R SR i L WP N Y = 23 | A AR R AR 2
MR, o dir g, Rigb 2zl il —T  mA =R T, 54T
afi | R v B b Ak 2100 2w ] AR R JE K Y e
45 it 5 FH PN RS ok S e BE SR [ 71 15 .

Bio-RAD FTS 135 R BLI-2T M GIEN L,
Varian Unity Plus—400 #Z #5341, FOSS Heraeus JG
FOPMHN, Waters—410 BEIE15 15 (5L
1.2 BERH&E
1.2.1 J2BR ¥ &5 (CAME) 94 &

IS SCHRI8I 5 65 L. 775 95%. 4 i 155~156
"C ; IR(em™) : 3407.6 ,2935.6, 28683, 17389,
1437.7,1373.2,1253.0,1195.6,1078.5,1044.2,
981.2, 913.6 ; 'H-NMR (CDCl;) : 6=0.68 (s , 3H, 18-
H;),0.89(s,3H,19-H;) ,0.96 (d,3H,21-H;) ,3.53 (m,
1H,3p-H) ,3.65(s,3H,COOCH3) ,3.86 (s, IH,75-H) ,
3.98 (s, 1H, 128-H) .
1.2.2 3o-F A &M Bt A28 ¥ 8 (CAMEIMA) 8

AR

ISR Sk e ) 1 100 mL = FfiHh
I AERR I EE 1.06 g(2.50 mmol) ,25 mL =4 H &%.
VKAHETERE T A ZE PR THES 0.39 g(3.75 mmol) |
=% 0.38 g(3.75 mmol) . FEVIKIE F U 2 h, K
VKK, 4 SN A 72 10 B 248 T 28 == I U 20 h,
15 1 S AR SR TR A A AL A L 1 mol/L
ERPRVAWR, T i BCh S%MIBRIR ANV W eV , TooK B
FREA M. The e 25 A A e AR A 5, TGk 2
BEF 45 Fh. 7 3.34 g5 77 70.1%; M5 A 181182
"C;IR (em™) :3 420.6,2 939.2,2 867.5,1 738.5,
1712.2,1636.9,1437.2,1174.6,979.9; '"H-NMR
(CDCL3) : 6 = 0.69 (s,3H, 18-H3) ,0.91 (s,3H, 19-H3) ,
0.97(d, 3H, 21-H3) , 1.92(s, 3H, C(CH;) =CH,) ,
3.66 (s, 3H, COOCH3) , 3.86(s, 78-H) ,3.99(s, 1H,
128-H) , 4.62(m, 1H, 38-H) , 5.50(s , 1H, C(CH3)
=CH) , 6.06(s, 1H, C(CH;) =CH). Jt % /7 #r
CaoHas06 (M1=490.68) , T1534H : C 70.98%, H 9.45%. 5
ME - C 70.56% , H 9.69%.
1.2.3 3o, 120-="F 3 &5 Bt 282 F &5 (CAME-

2MA) #545p,
NS 1.2.2 AHEERAERR 5 8. SO i

AHPR FF S 1.06 g(2.50 mmol) , I IL N MEMBESA 1.30 g
(12.50 mmol) . =2 1.26 g(12.5 mmol) . J2 ¥ J5 15
AR, 723 52%; IR (em™) 13 541.1,2 947.8,
2870.5,1738.7,1714.4,1635.6,1452.3,1296.1,
1174.7,1013.1,939.9; '"H-NMR (CDCl3) : § = 0.77 (s,
3H, 18-H3),0.83(d,3H,21-H3) ,0.91(s,3H,19-H3) ,
1.91(s,3H,C(CH3) =CH,) ,1.99(s,3H,C (CH;3) =
CH,,),3.65(s,3H,COOCH3) ,3.89(s,75-H) ,
4.60 (m, 1H,3p-H) ,5.17 (s, 1H, 128-H) ,5.50 (s, |H
C(CH;3) =CH) ,5.57(s,1H C(CH;3)=CH) ,6.04 (s,
1H, C(CH3) =CH) , 6.14(s, 1H, C(CH;) =CH) ; JTE
ST C33HsoO7 (Mr=558.75) , 13 {H : C 70.94% , H
9.02%; S : C 71.05%, H 9.05%.

124 3a,7a, 120- = F & & % Bt & I2 82 F B8

(CAME3MA) #4-5%,

NS 1.2.2 ARIBEAERR G . SO 0
JHER I E 1.10 g(2.50 mmol) , FF 25 P9 4 Bk &
2.00 g (18.80 mmol) , ~ Z % 1.89 g(18.8 mmol). )i/
JEABHPIR =, PR 73%; IR (em™) : 2 952.5,2 871.9,
1739.2,1712.2,1637.0,1449.9,1293.8,1163.4,
1009.7,936.5; '"H-NMR (CDCl3) : 6 = 0.77 (s, 3H, 18-
H;),0.82(d,3H,21-H;3) ,0.95(s,3H, 19-H;) , 1.89 (s,
3H,C (CH;3) =CH,),1.96(s,3H,C (CH;) =CH,) ,
1.99(s,3H,C (CH;) =CH,) ,3.65(s,3H,COOCH;) ,
4.64 (m, 1H,34-H) ,5.02(s,1H,78-H) ,5.20(s, 1H,
128-H) ,5.50(s,1H,C (CH3) =CH) ,5.55(s, 1H,
C(CH;) =CH),5.57 (s, 1H,C(CH3) =CH) ,6.00 (s,
1H,C(CH;3) =CH) ,6.10(s, 1H,C(CH3) =CH) ,
6.13 (s, 1H,C(CH;) =CH) .JCE /M #F C3,Hs,05
(Mr=626.83) , i3EAE:C 70.90%,H 8.68%;M{H : C
71.26%,H 9.39%.

1.3 BEMRREE

FHSCHRI1017 L TR A 2R L CHCL A
VH, AIBN H5| &5, AIBN B G R A A4 5
B 1%, BAIREE 70 °C, SO HE] 48 h.

1.4 XS FREHNE

LI THF M, BRI RN, ] Waters—410

EERB 3 OO 5 R B AR 73 T

2 GRSiTH

21 BERESTHEERMENE

Sellergren 2 OHRaH DL B YRS R ] It AL a5 &
AT EA 1=3 AHchioBU e ) IR R FH IR N A
PREEAT AW Bor —HT BRI T SRR R TR ISR L 3 e, T ——
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FH L A BERE AR R R AN 3, T o, 120 = H LI
SRR R F ) 9 . DA R N s e S R Ak a7
= LR AR, FEAR R R 1) — AN Rt
LN IEL , B AT 3 o PP 5 PR 945 Tk ik FIEL TR Y G
(CAMEIMA) , 3or, 120 — H 55 79 045 Tk 56 JIH R F T
(CAME2MA) F1 3ar, Tar, 12 0= T 3 R 45 Tt 55 H iR
F i (CAME3MA) . It a] WL, X AN | i i Ak U500, BE
PRS2 | C7T—OH 5 CI12—OH KA 5t
Je W AN [T ).

R T 255 F R DN I SR IR AR, R 55 44 B
b AR R FEE IR U R AR R
HRINA B SR A s Tk S5 IR FFY TR 1 0 ) s L T
NEEFRL A 4— (- H 2 35L) nikie (DMAP) {5
AT RN PR Es ARans% 1 fios.

*F1 HEREEBS (MAC) S5HEEFfE (CAME) #1511

b (o) M= A R HIF 00
Tab.1 Effect on product composition of MAC and CAME
feeding ratio

S 7%
/A CAMEIMA CAME2MA  CAME3MA
15 24 70 ~ 75 - -
1.5 48 70 ~75 - -
2.5 24 70 ~ 75 - -
4.0 24 21 23 28
5.0 24 - 32 42
7.5 24 - - 70 ~ 80
7.5 48 - - 70 ~ 80
10 24 - - 70 ~ 80
10" 10 - - 80
TF #3810 F DMAP EAEALH].

F 1 R, FIR A R s A A S
JIE % P T GO 131 (e << 2.5) , 1 S 0 A= s ME— 74
(CAMEIMA) ; B i I b AR 2 v R e S
RE R F g OBk L), C3—OH A1 C12—OH 7l LL4E
JG KA, T CT—OH A KA, 4 ™Y
(CAME2MA) . 4 [z i A4 22 v FE B R s It 585 IR i
B R B} A8 1o — o B (x> 7.5) , SO R A AP
— 7= (CAME3MA) . JZ I 45 3 R, oA B I
P S5 R R FF g r 808 L ], C3—OH . C12—OH  #1
C7—OH % A= Wt Ak I 0 1 56 J5 e & — 22 i . B
C3—OH HekAmfbn , #:3 C12—O0H KAt
RN, e CT—OH & AR ARSI 7 B JE A M i
SURAHER H I8 A Bk} b — 2 I, e 2= i 4 e —
SE I, A S s [R] A R AR fe 28 7= 1 EL A1),

S Ak R O i I PR E S g A R o

REBBREER B4t 1Y

TR A RS ORI A B 56 I U 4 2% A )
I AL DMAP X s I 45 SR A 520 . 45 1 3%
A AR 1, K 3 S AT %) e ) B TR X CAM-
E3MA B4 BB F1. 5 1 e FEE P H T 5 5 IH R R
P B BOR} H A5 DL K s oy ) it 3 5 6 CAME2MA
()77 384T — 5 R 52 M) 5 AH [R) A B0 B B8] R s o7 3
VUSRI I CAME2MA 77 S A 05 A
AT 5 5 B R TR T SR = 20 B B IS R A ) 5
Ji WL ot H5e 2 7= ) BB A5 200 5 117 DMAP 9 i
N, BB 28 5 -1 3138 i Bt ] (X fe 247400 B4 EL 431
BA .
2.2 PEESERERERE &N E IR SRR

DL SE DS B SN AR L = 2 e A AR 5
255 SEWUA IR R 4 R B 0 e A, ZEvA i H
D I SR RE A 2 A A HH S DO A I R 1 5 1, W SR T s
P 35 1 8 1 Ry o LR 25 5 0 TR 7 Y T 1) 0
& A SO T RRER R R 43+ i) C3—OH ..CT—
OH Fll C12—OH = ANFRIEAEZS 0] _E Ak 47 B AN
(i 1 FoR) |, FEHGRHF T, C3—OH sz iy 7S
(i) BEL A5 d5z /0N, TR ok s o7 3 1 e i, e 2 & 2B A I
M. 24 C3—OH _FHHzH B NIEHERL )  BxT C7—
OH Fl1 C12—OH Ay S i P A s mie) . FE I DN A7 Tt
HOEW R A A TREE A S C12—OH T
. C3—OH g 4: H BE N s Tt ik 2, ) 5 AT 5
C7—OH F=ERHHER. 5 C12—OH AL, FHXT A
T C7—OH M WiEdE. I, B AR N
TE MR 2 : C3—O0H > C12—O0H > C7—OH.

CHs cp,

El1 REERR=EEH

Fig.1 The structure of cholic acid

23 RERMFEM
SEIGARF] A =774 (CAMEIMA . CAME2MA
5 CAME3MA) BN 2 PR,
& 2 o AR iR B S A IR AR ) B e b
O F R RRAROSUE A 3 I TOIR. e AR A
w2 1 A S HE A CAMEIMA 2 6 fo i ik,
CAME2MA J& o JE [ & , CAME3MA & ik ¥
. BREE R UL, f RS 4E  C7—OH il C12—OH
B F SIS 22 05, %o A = 4 B 4 B J =
TS SEI. Ry T A R ST F D s o b 2
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PERERRZ IR, DHIEBOR B T B 5 = R R &
PERE, B =Mk B in & 3 B,

%*& 2 CAMEIMA,CAME2MA 5 CAME3MA K432 M4 iR
Tab.2 The physical properties of CAMEIMA ,CAME2M

and CAME3MA
, s, DA
e me b C fRREEC
CAMEIMA Tt LRIEN 185 -
CAME2MA Tt AR [ {4 - 16.7
CAME3MA  IR¥ iRy - -1.7

R3 BARRERINS S FUEWHMER
Tab.3 The properties of polymers prepared from liquid
polymerization

AT

7 A AR 4> i
CHCLy
PCAMEIMA MR Al 8000
PCAME2MA WK Al 5000
PCAME3MA WK Al 10 000

% 3 AJ% CAMEIMA .CAME2MA Fl CAM-
E3MA W) RA - WERRE SV il T A AL . i ob i
W, RAE RN AE R =Yl ge e R A, T
CAME2MA 43 ¥ W A7 W A H 5 T 04 6 2% , CAM-
E3MA 2 FHAa 3 AW EEIEEEIL , IR AR gk
PEREY, BT Hk B — D NG S
5T RE RN W LGE S B R AR "HNMR
TR, et e ) IERA M. K] 2 25 CAME3MA Fl
HIEAE=4 PCAME3MA ) "HNMR §[&.

PCAME3MA

70 60 50 40 30 20 10 0
5

E 2 CAME3MA 71 PCAME3MA /7 '"HNMR iZ &

Fig.2 'HNMR spectroscopy of CAME3MA and
PCAME3MA

A&l 2 AJ%0, 7 CAME3MA /9 '"HNMR |, C3.
C7 Al C12 =AM BRI SH B L2485 535
S 38H(4.64) ;74H(5.02) 5 124H(5.20) . —A~H JE
PN R RS (g WU i (CH,=C (CH3) CO) WAL )
AT RS o3 ) SR« C3 o A 35 9 s T S5 1) U & i+
(CH, =C(CH3)CO) : 5.50(s, IH, C(CH3) =CH) ,

6.00 (s, 1H, C(CHz) =CH) 5 C7 i FH J P 475 Tt 56 i A
A i F (CH,=C (CH;3) CO) : 5.55(s, 1H, C(CH3)
=CH) ,6.10(s, 1H, C(CH;) =CH) ; C12 v F BL N 45
Pk 35 116 X B 42U 1+ (CH,=C (CH;3) CO) : 5.57 (s, 1H,
C(CH;3) =CH) , 6.13(s, 1H,C(CH;) =CH). | 2 &
7N, PCAME3MA 4} HaRA> 5 1 i W e e 1 7 4 5
CAME3MA 4 F £ 3% [ W i 0§ 19 7 & AH
[l . PCAME3MA [ 'HNMR ‘5 CAME3MA f#
"HNMR {9 [ 22 A7 T W AT S bR R A i g v
k.

48 PCAME3MA #l CAME3MA (18 MEFHEI
Wi, AT LR IS CAME3MA f4 3 4-H (4.64) W7 It
FHXT R ) PCAME3MA [ 34-H (4.64) (1) W% W 7
'THNMR & F#ri%<. CAME3MA [ C3.C7 Fi
C12 A H ZEP I EERE (CH,=C (CH3) CO) Y XU
W WS T AR BEAS AR 4. T PCAME3MA f8) C3 i 1 3
P TBERL (CH,=C (CH;3) CO) Fby WU 20 W AT 432 10T 11
Je, HOR g TRIAR S C7 F1 C12 A0 Y L PR Tt 2 18 W
e ) W ST T ARURE B2 S . p R, 7E SR
FHIIEA ST, CAME3MA (1) C3 o H B P4 Tk ik
(BRI R A T R A O, T C7 F C12 for BN
9 T 5 P Bl B AR e A2 SR A I, CAME3MA. ¥
W A152H PCAME3MA & HREY).

aR 3 BdE, T E CAMEIMA . CAME-
2MA 1 CAME3MA R A SR d R 6
Y. WA UL FEARSE I R SR A 45T, IHER FH
B FH BL N I PR R T AE 0 43+ h C7—OH #il C12—OH
SRR T DN IR TS AV M R R A RS TR

CAME2MA 5 CAME3MA A HE i IHER
S I AR Y E . IRER (S B 2R rh ) = AN/ OC R R —
M IOCHE R —F1E b, PR3 A FIFR B m i
B TR — A7 CREH CnE 1 FR) . 43 Fr
() =~ R A3AT 7E HS PR A~ TR A — 300, B G 1Y
PEIREB Ay, T AN PR 3L 43 A 1 {55 PR T 76 - 11 A 5 —
17, 7] C24 P RFE—EIE WA T 1SRRI . €3 1
(%) P L TR A 196 P 2 () BELRS RSB A G e 55 , T L2
5 RE RN, (E R AU B9 —CH, FIRINPE: Y £ At
P R AT T 2 IR A T g ) e . TR — 43 F 24
AP ENEGIRES SRE G, T 5 AR
PEFNZS (B BHASVE R, 5 AN L NI B LS 5
RA L. Y =PRI AREE R P BRI IL 5, 3L
PR T 3 A, T 55 BT 1T ) — 3, A1 Ay s ] B A
YEF AR A3 18] C7 i C12 FR 5 R s Tk ik () e
SURHEHE A2 it i 25 A
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