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Synthesis of 3-alkyl-4-phenyl Bicyclophosphorothionate

TU Jigiang , HUANG Qiang , HUANG Long, JU Xiulian
School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The anti-y-aminobutyric acid (GABA) effects of the bicyclophosphorothionate compounds on the
ganglion sites of rats and houseflies were explored, and the binding activities between the radioligands and
GABA receptor were tested to study the inhibitory activities and biological selectivity of the bicyclophosphorothi-
onate compounds. Ten 3-hydroxy-4-phenyl-bicyclophosphate compounds were synthesized by using 2-phenyl-
diethylmalonate as a starting material via acylation, reduction and cyclization, and their structures were deter-
mined by "H nuclear magnetic resonance spectrocopy and mass spectrometry. In addition, the radioligand bind-
ing assay was performed to evaluate the potencies of the bicyclophosphorothionate compounds to inhibit the
binding of [*H] ethynylbicycloorthobenzoate to GABA receptors of rats and houseflies, and the results
show that these compounds have relatively high binding activities and certain selectivity to GABA receptors of
rats and housellies at the concentration of 10~ mol/L.
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Fig. 1  Synthetic route of target compounds’
"Reagents and conditions: (a) Carbonyl chloride, Sodium hydride, THF; (b) LiAlH4, Ether, 0 C~10 °C, reflux;
(¢) POCI; or PSCL;, Py, CH;CN, 60 °C.

22,1 FREIAR AR 2-RI-2-Z I
R = T (1a) A 1) % -5 80 mL B JC 7K VU & Wk g fin
F = ORI, FNA 4.27 g(106.8 mmol ) (Y i 7
I3 8 60% 1 A AL AN, 18 A ZSARYT, IKIBFES] 0 C
P, 7E 0 I N 30 mL 4 Y 4 IV il 7 ok Fid) 46 ik
R T 18 g(76.3 mmol) , T JIn5E ¥, Jin#h fa]
T A 10 h K RN A D T N 20 mLL ) Y SR
W i B 11 7.2 ¢(91.6 mmol) ¥ £ BE &, 1 hifE b 5¢
Be SN 78 5 S5 A R R R 10 by, = BRI
PR 2 A 10 A B S BV A E] 10 CCRATR L i
100 mTL B4 Z& 187K , Bt P 30 min €0 AR i, =20
WO pH LRk I Sk i o 2 b LR
MLZJG K2 &2 41 (30 mLx3) B3 W, &
HAHLZE, G HLUZN 100 mL A Ehk vk 2%k, T
JC /K B TR 40 T4, 12 08 B A AL A 7K 2R R 78
T A3 sE R 17.4 ¢, 77 3 82% , T HEHEAT R
— 2 .

222 PREK28 AR 1-FR2-FKE 2K H
BE-1,3-4 1 (2a) B % - K 8.2 g (215.6 mmol)
B LiATHL N2 T8 60 250 mL A9 = B, ol
100 mL {9 JG/K Z BN B = B b, KR T
PPk IR A ZACR ST, Y IR B RS 0 CCHTTT 4R i
JH 40 mL JC 7K £ Bk # B 19 2- 2R -2 B S 79 —
T2 T8 15 g(53.9 mmol) , 12 il ik hin s B, {7 36 i
TRZARFEAE 10 CLAN , KEY 1 hid g 58, i fm 5¢
B8 5 R vk K BN VRO AR 37 °C Il B B &
20 h, #5 0k i B i K A B & R L E 200 mL
(0T L4150 25% ) B TR ¥ W, [ JLV 080 0 °C %
AR YR I A I A Y A AR A A
PG ARFFIREAE 10 CLAF , 2 1 hfILH 52 58, B B
o W BN W AR 2 4 )%=, K )Z T 150 mL(5x
30 mL) W Z R S TRAHL, G IR A HLZE A HLZ
80 mL(2x40 mL )7l A1 £ £h 7K P ¥, H o 7K i 12 B
T ok U, BEZE AT B EE R Y K iR P AT
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TRAD I, A L 30 FE-4- BRI RUER R (480) Ak R 165 14 2 L WF 5T 321

FEZ AT 43 B (PR IS0 R Al Bk . 2R LR =2:1—
1 D)ER G 3.8 g, 7% 36%.

223 BARSAM3IGER 1) 3-H 4RI
IR R (3a)

10 mL A9 ZJE I E) 100 mL = B, 7
A 1.96 g (10 mmol) 1- 32— F K 2 F2 41
He -1, 3-8 R R O RS P m A 2.53 ¢
(32 mmol) FYMERE , 76 UK E8 1 T 38 P 4l % 4 5]
0 °C, FFiEE PR 2] 0 °CJg il — IR P % nJT] 8 mL
GV #1184 g (12 mmol) POCIL, F il i Jin i
JEE A1 5 U ) UL B U AR HETE 10 CLAF L 24 30 min
N sE B SR S W vk, A R 1 h, TLC A
KBNS R B 2R T, i 30 mL Y
CHCL 1A A4, 0 50 mL B 7K, #0840 2,
90 mLL i CHC, (3x30 mL) £ BUK)Z , S IFHEHZ,
HHLZ MR Rk vk 2 0k, H JE K B R 4 104
o UE, BEZE A5 W B AR | 2oL ] & 4
TR A 20 116 TR R K 825 mg, 77 % 34.4%
mp.: 194~195 °C,'"H NMR (CDCl;,400 MHz) §: 1.34
(d,3H, J=7.2Hz),8: 4.54~4.58 (m, 1H), 5: 4.84~
497 (m, 2H), 8: 5.16~5.21 (m, 2H) , 8: 7.05~7.07
(m,2H),8:7.36~7.44 (m, 3H) ; MS(EIL) : m/z 240.

Z M 3a A T B B 3b-3e.

2) 3-2, B4R FL XA BETR TR (3b)

J AR PR 36.7% , mp.: 127~129 C,
'H NMR (CDCls, 400 MHz) &: 1.02 (t, 3H, J =
7.2Hz),8:1.32~1.34(m, 1H),5:1.80~1.84(m, 1H),
8:4.53 (1, 1H, J=82Hz), 8: 4.85~4.97 (m, 3H) ,
8:5.10~5.16 (m, IH) , &: 7.05~7.07 (m, 2H) , §:
7.38~7.44 (m, 3H); MS(EI) : m/z 254.

3) 3-N 4R ILBIABERR R (3¢ )

T A EAR, 72K 33%, mp.: 168~170 °C,
'H NMR (CDCl;, 400 MHz) 6: 0.84 (t, 3H, J =
7.6 Hz),6:1.21~1.36 (m,2H),6:1.69~1.82(m,2H) ,
8:4.52(t, 1H, J=8.4Hz), 8: 4.82~4.99 (m, 3H),
8:5.13~5.18 (m, 1H) , 8: 7.04~7.05 (m, 2H) , &:
7.38~7.45(m, 3H); MS(EI) : m/z 268.

4) 3-S5 HE -4 2R FE AR 6 (3d)

g [E AR PR 2R 30% , mp.: 168~170 C
'H NMR (CDCl;, 400 MHz) 6: 0.66 (d, 3H, J =
6.8 Hz) , 6:0.78 (d, 3H, J=6.8 Hz) , §: 1.50~1.54
(m, 1H),8:3.60(d, 1H, J=2.8Hz), 5: 4.76~4.87
(m, 1H) , 8: 4.94~4.98 (m, 2H) , &: 5.01~5.21 (m,
1H),8:7.25~7.51 (m, 5H); MS(EI) : m/z 268.

5) 3- T H 4RI IR BEIR R (3e)

B AR, PR R 28% , mp.: 109~110 °C,
'H NMR (CDCl;, 400 MHz)6: 0.82 (t, 3H, J =
7.2Hz),8:1.22~1.29 (m,4H),8:1.60~1.82 (m,2H) ,
5:4.52(t, 1H, J=4.4Hz), 5: 4.82~4.86 (m, 1H) ,
8: 4.84~4.96 (m, 2H) , 8: 5.14~5.18 (m, 1H) , &:
7.04~7.06 (m, 2H) , §: 7.41~7.44 (m, 3H) ; MS
(ED): m/z 282.

Z: M 3a & BT 5 8 G 3l POCL 2 4y
PSCL & 1 3£-3;.

6) 3— 1 3k — 4T IL AR AL W PR 1 (31)

by A A PR 3 28.5% , mp.: 207~209 C,
'"H NMR (CDCl;, 400 MHz) 8. 1.34 (d, 3H, J=
6.0 Hz),8:4.52~4.55(m, 1H),8:4.82~4.97 (m,2H) ,
§:5.12~5.18 (m, 2H) , 8: 7.05~7.15 (m, 2H) , &:
7.37~7.38 (m, 3H) ; MS(EI) : m/z 256.

7) 3= F -4 IERIR R AL B TR B (3g)

J AR, 2R 27%, mp.: 142~144 C,
'H NMR (CDCl;, 400 MHz) §: 1.02 (t, 3H, J =
8.0 Hz),8:1.32~1.34 (m, 1H),8:1.80~1.85(m, 1H) ,
8:4.49 (t, 1H, J=8.0Hz) , §: 4.48~4.92 (m, 3H),
8: 5.09~5.15 (m, 1H) , 8: 7.04~7.07 (m, 2H) , &:
7.37~7.44 (m, 3H)MS(EL) : m/z 270.

8) 3— N I —4-ZR L AU B AL B R B (3h)

g A 7R 24.5% , mp.: 153~155 C,
'H NMR (CDCl;, 400 MHz) 6: 0.85 (i, 3H, J =
72Hz),8: 1.20~1.34 (m, 2H) , 8: 1.68~1.84 (m,
2H),6:4.50(t, 1H, J=7.6Hz) , §: 4.52~4.95 (m,
3H),6:5.09~5.14 (m, 1H), §: 7.04~7.06 (m, 2H) ,
8:7.26~7.44 (m, 3H); MS(EI): m/z 284.

9) 3-S5 N F—4—FE L DU A AL i PR R (31)

g B A 7 R 27% , mp. s 120~121 °C,
'H NMR (CDCL, 400 MHz) 8: 0.57 (d, 3H, J =
6.6 Hz) , 8: 1.11 (d, 3H, J=6.6 Hz) , §: 2.04 (m,
1H), 8: 435 (t, 1H) , 8: 4.77~4.95 (m, 4H) , §:
521 (d, 1H, J=9.8), §: 7.06~7.43 (m, 5H) ; MS
(ED) : m/z 284.

10) 3= T 42K FLXUR AR AL BE R R (35)

A R R R 18% , mp.: 97~99 C,
'H NMR (CDCl,, 400 MHz) 6: 0.82 (t, 3H, J =
6.0Hz),8:1.20~1.30(m,4H),8:1.56~1.71 (m,2H) ,
5: 449 (1, 1H, J=10Hz), 8: 4.79~4.95 (m, 3H) ,
8: 5.09~5.13 (m, 1H) , 8: 7.04~7.06 (m, 2H) , &:
7.36~7.45(m, 3H) ; MS(EL) : m/z 298.
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Fig. 2 Four kinds of byproduct of phosphates

R1 107mol/lL 3-1R E-4-FE VIR KB ER 2L & 140
HEBOB 5 AR R FK I CABA & S E M
Tab. 1 Activilies of compounds inhibiting [*H] EBOB
binding to rat and housefly GABA receptor at the

concentration of 107~ mol/L

inhibiting activity / %

compounds

housefly rat
3a 65.9 87.7
3b 72.3 82.0
3¢ 56.0 7.90
3d 24.0 -3.50
3e 57.0 -2.40
3f 72.7 95.6
3g 74.4 78.8
3h 57.2 16.5
3i 86.5 67.3
3j 51.7 49.6

Y4 AT — E M EBOB 5 &8 GABA Z 1K 45 &
M6 P, 3a, 3b, 3f, 3g X} K GABA &2 (& 7% 1 K
X FME A IE M 3 AE R I AR A L R
3e, 3j 4, WRACHERR MR LU HBE 2 iR X 50 GABA 2
W IE P T % KB GABA Z AR BTG . M 3h, 3i
AU Y, B AL B IR G v 3 47 A R Ak Ji - BRI A 155
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