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Kl BB ER (T E MBI RUR S BN & R U TR 4R R
mEBE 5 R $7i%ﬁ“ FHNC R R RER

(IR AE A 3% 563003)
(bf}llj:%*ﬁéuwcﬂﬁmtﬂ/u HBH 550025)

WE MM, RAKERE a-BRIEBMREETE DCC/DMAP AL TEEML, AT 12 ANSh5 M5 B 7K W k48 I
HeRi2Ed), 452 IR, 'H NMR, °C NMR KGR WA, RIS B &5 e Lh 1S mL CHLClLy N7, e
A 800 W, il RN 3.5 h, FHEUF T %, A RA VI PR SO, PO A M MTT)% R
T A AP, A5 RER I B ARG Pt A 0 DY R e g 3 A S A AR . ok S 2f X
HEp-2 IS [1Cso=(13.940.6) umol/L]ME AR T 5 24 [ICso=(9.3 £ 1.1) umol/L], tLA4 2k X} EC-109 {9375 12
[ICs50=(8.510.9) pmol/LJ#x %} I Z4[ICs=(5.9 £ 1.0) pmol/L].

KW KR, o- 2SRRI, TR, ARG UM ST

Microwave-Assisted Synthesis and Antitumor Activity of
Salicyl Acyloxy Phosphonate Derivatives

Ma, Jun* Che, Wanli“ Li, Minggang* Li, Gang” Song, Baoan”
(“ School of Pharmacy, Zunyi Medical College, Zunyi 563003)
(* Center for Research and Development of Fine Chemicals, Guizhou University, Guiyang 550025)

Yang, Jiagiang**“

Abstract Twelve new salicyl acyloxy phosphonate derivatives were synthesized via microwave-assisted reactions of sali-
cylic acid with a-hydroxyphosphonate in DCC/DMAP. The structures of the products were confirmed by elemental analysis,
IR, '"H NMR and *C NMR data. The suitable synthetic conditions were as follows: in 15 mL of CH,Cl, with power 800 W at
room temperature for 3.5 h. The cytotoxic activities of all compounds on A-549, SGC-7901, HEp-2 and EC-109 in vitro were
evaluated by using an 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) method, and some of them
showed good antitumor activity. Among the active compounds, espectively, compound 2f had better inhibition effect on
HEp-2 cells growth [ICs5o=(13.9 £0.6) pmol/L], the ICs, values of compound 2k was (8.5+0.9) umol/L against EC-109 cells,
similar to cisplatin [IC5o=(5.911.0) pmol/L].

Keywords salicylic acid; a-hydroxyphosphonate; microwave irradiation; synthesis; antitumor activity

IKMIRAE g EEEAT WSO e A, T2 B 24 W PE; 2007 4, Gasco M ¢ TN L
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HAmt, prRPL PubbmiCls 2 B g k. rsesE
J{ ZRATEAE YU 7 T R 2, e 2011
4, Yamaguchi SFBIFSC R ILE Ik KA IR T A= 4 1)
AUARZ9H) a AE g 4 IR 775 35000 i8E 4 A F 1
H, JCHE B R SR A R R W3, 2013 4F, £
ASECHRIE T KA W55 B 286 &40 b Xk DU o 41 i
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WA R RETE. X — R 5 SCHRIRE R W KR
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BAEPUN IR 23t L N h A5 A AL

o RO ;

IR A BT AL S IR R T e g 4
B IO SR T BT IZ RS Y HE R S T
FUNHR. DRI, B AT A A R T LA RN
TR AT A= AT HUMRE VS PRI 8, 45 R W13 4 2
FUAG A YA P AE HOMR HE PE DS ) S R A 5 4 R
b2 S R TG A A6 A B e IR 7 TR P 3 FH iy .

ST FIABS IS SCERIKER, A T RE 2P LA
RN LT IR 90 A, RPEIE T BL i 25 & 20
(FBDD) /732, KBt I8 24 380 1 B /K W 18 5 i 1 1 vt
F B A, BEUE— R ANEE RHT U KA B AR L B IR e T
W, RS B A R H b A Y, IRREE A
BAAE, FEVEA B AR IR 41 . A-549, SGC-7901,
HEp-2 F1 EC-109 {3 AEAM TG . & ik 2 W Scheme
1.

1}
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RO_| OR EtN
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1 #HR5TE
1.1 BREEMHNER

HARb AP & B SN, Ak a-F2 38 B IR
B —Fh g I AR, HAS I PR, S5 — RN
IKWIR 5y e B 5 T N A5, WEAGRE D H0sS, 1% R Y.
R A LU R AE. PR, A T AR N RE IR R T,
BATCLHbRCED) 2a (51 40, 23 a8 in A\ DY Fh
K Z AL F(DCC, DMAP, DCC/DMAP, EDI)fi{ki%
SN &5 FEZR AN [R) A R 10 1 A 751032 e 3 vy S N 12
PL DCC/DMAP A AR 5 1, &0 Y 20 h, 7=
HIK 24.5%, (HIEZR NPT N PRI

F 1986 4F, Giguere HF5T/INH B flp 7E AL 22 5 1K
(RN ARG, Flcint 4ty B o ml e e 7 -3 i 7 S FR 9F
FEAWIHE DN, PEA ML 25908 BT Y. FH 0 R ok i
JrUCTL BRI, b T B BRI SO [ R, G RN
B A), BT ZARLE O AR S A RN, FEILA W
AT

CLEAME S 2a GO, 2558 T 1 e S i
) RIS AR R = ORI, SEEG &5
& 1.

K1 LAY 2a PRI F

Table 1 The effects of some factors on the yields of compound
2a

© 2014 Chinese Chemical Society & SIOC, CAS

Entry Time/h Power/W  Sovent/mL  Yield/%
1 0.5 300 5 19.6
2 1.0 300 5 25.1
3 1.5 300 5 30.0
4 2.0 300 5 34.7
5 2.5 300 5 36.6
6 3.0 300 5 37.9
7 3.5 300 5 38.3
8 3.5 400 5 44.7
9 3.5 500 5 49.0
10 3.5 600 5 54.5
11 3.5 700 5 58.9
12 3.5 800 5 60.1
13 3.5 900 5 59.2
14 3.5 800 10 64.2
15 3.5 800 15 69.5
16 3.5 800 20 68.8
17 3.5 800 25 58.4
18 20 0 20 24.5
19¢ 3.5 800 15 0

¢ AT DCC/DMAP 2 55 (3 il B 45 1 SR
http://sioc-journal.cn/ 2567
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B 1A, EEAE P& R N R
e, SOV AL 0.5 #1) 3.5 h i, HARY) 2a 755K
Wr 3w, M 19.6% 38 N B 38.3%, 8 N 1) I S T 2%
(Entries 1~7). ==l 5 2E . NI ] 59 77 B[] 5 1,
HEREEY 2a 17 28 580 Bl Tlink 5 565 Dy 26 58 iy 38K
(Entries 7~12), 43Z M 300 W HKF] 800 W, =31
T 21.8%; {HY NI EIA 900 W I, 2a )72 R 5%
800 W [#1% T 0.9% (Entries 12, 13), Blith, 7Fi%5MEF,
SNV T# K 800 W I R S dpc i, A n i e i, O
WP B AR AR5 S N R R AE AT IR, BT LB %% T
A & (Bntries 14~ 17)%) H ¥4 2a F= R 152y, 455
FW], MR 15 mL I, PeRE S RE, BB Z
B D, PR AR ERAT TR, I AT BB X R R S BRI
JEE#R 25 WA S N 43— 2 1) 1 A 280 R

M1 BT A, SIS R LR, e
S DA PR R B k) W, VTR A R N DR AE
VU B, feT R N o T R
fb, BEMINE T RN KA. RN, WEE T ER L
TR S 0% SN KSR (Entry 18), 534k, M3ET 10
{4671 DCC/DMAP Z5 F [l Bh & ik 56 (Entry
19), MR 25 BT, Ak I e A 0 A R A S ) R AR
A .

1.2 HBhEE

* 2 Bor, ZEHEY IR A-549, SGC-
7901, HEp-2, EC-109 A AN FE L A4 GE b 4 1, Forh
—LELh A WI(2b, 2g, 2f, 2K)F TR IR 40 A S A U
TEPE. AR 2 WATEH, RS H AR Z X R 41 g
HEp-2 H1 EC-109 118G 5V P A eg 40 1. A-549 F
SGC-7901 W&EAL; AIEAXA WX 3 DU i 72 41 Hed 1) 7071

TEPERC TR B2, Horh H AR 26 %) HEp-2 [R5 7'
[ICs5o=(13.9£0.6) umol/L1#i %} B 25 (175 HE[1Cs0=
(9.3%+1.1) umol/L], H#x¥ 2k X EC-109 Fy 345 #04H 1E
FA[ICs50=(8.5£0.9) pumol/L]5 X} R 245 (3G PE[1Cso=
(5.9 1.0) pmol/L)AH4. [AIF, X H AR 4 k) 5 s ik
AR TR I R'=0CH; 14k A 4% i it i 6 4 g
FIEE B MBI P 98, K% R=CHs Itk &%) i 4n
L A-549 IS PEALOL, 1K 2 o H AR 0t S0 1)
PUMRIE R, U0 SR T I AR B R i A R

2 it

KB R A B & i, KBRS Ak a-F2 5%
SRR TS A JsURE, & T 12 N8 HARb &9, WF9T T OV
IR S TR RIS H b= i m, 153
BIEA WAE. ST, 1% A O ]
B PRSI AL H A Y IR i P i
KW XSG RIS U R T, EAEE
SR SRS
3 ZEEH
31 E5IRA

X-4 BHC s RO A A HURE R IO S A
Varian £L7MG35{%, KBr K Jv; JEOL-ECX500 MHz #%
PR (H T CDCL, W As TMS); 4@ Elementar
Vavio-IIIMY 6 73 HT4%; ELX800 it I AR

YRR I A A, RN ) E R 4 G K TR Ak
B, LR S EE R R oy b al, RETASTE 223 — Ak
H

F2 HESA YIS AS R 08 41 M2 ¥ 1Cs, {E (umol/L)

Table 2 ICsy (umol/L) values of target compounds for different tumor cells

ICs/(pmol*L™")

Compound R R!

A-549 SGC-7901 HEp-2 EC-109
2a C,H; H 34.6+0.9 40.2+1.2 18.14+0.9 17.6+2.0
2b C,H; 4-F 142+1.1 25.04+0.8 159413 16.3+2.2
2¢ C,H; 2-F 21.1+1.1 29.54+0.9 77.240.8 56.8+1.7
2d C,H; 4-OCH;4 37.7+1.4 352+1.8 455+1.4 78.7+0.7
2e i-C;H; H 55.7%1.6 33.9+1.8 22.7+1.4 27.44+0.9
2f i-C;H; 4-F 233423 30.7+1.7 13.940.6 182409
2g i-C;H; 2-F 16.7+1.4 14.0+1.4 37.14+0.8 28.340.6
2h i-C;H; 4-OCH;4 102.0+1.6 126.4+1.8 28.84+0.5 23.54+0.6
2i n-C,Hy H 38.3+0.5 34.6+0.8 18.240.6 33.7£0.7
2j n-C,Hy 4-F 27.6+2.4 33.0+23 27.84+0.9 31.4+0.9
2k n-C,Hy 2-F 26.3+0.4 20.34+0.5 20.6+0.7 8.5+0.9
21 n-C,Hy 4-OCH;4 35.6+1.3 19.6+0.8 33.940.9 52.540.7

Cisplatin 62+0.4 6.8+0.7 93+1.1 59+1.0
2568 http://sioc-journal.cn/ © 2014 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2014, 34, 2566~2571
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32 ZWHE
3.2.1 MR 1 E9E R

rh R 1 2 0L SCHR[ 1816 k.
322 HAR4 2 6946

2351 15 mmol FRAMA 1, 15.2 mmol /KIZERFI 10
mL K A& BRI 50 mL =#0 T, vkEE 0 CF,
IS mL oK & FEEHA# 15 mmol DCC F1 10 mmol
DMAP, #iZIB& W a2 a bk =30, K5
R R S A, PRI D) E 800 W E il R V.
3.5 h. RMNSEEE, KR A GEAE A, #hik Ham
LRV IEDE, I T 2R LEE(S mL X 4)VEik, &)
VO, R IRGE, RS W ISR (LR L) ¢
Vg =3 : 2], 13 HARY) 2.

0,0'- . 4 H-0- K F-0-(2-F2 I K I 4 3 ) FR L J
FRHE(2a): FITO AR, P73 69.5%. m.p. 60~63 C; 'H
NMR (500 MHz, CDCl;) d: 10.39 (s, 1H, OH), 8.07~6.97
(m, 9H, ArH), 6.35 (dd, J=8.5, 17.5 Hz, 1H, PCH),
4.15~3.98 (m, 4H, 20CH,), 1.28~1.20 (m, 6H, 2CH;);
3C NMR (125 MHz, CDCl5) d: 168.7, 161.8, 136.4, 130.2,
129.7.2, 129.6, 124.9, 119.6, 117.8, 114.4, 112.0, 71.6,
63.6, 63.5, 16.6, 16.4; IR (KBr) v: 3447, 3123, 2989, 2937,
1751, 1606, 1510, 1375, 1225, 1105, 997 cm™". Anal. calcd
for C13H,,04P: C 59.34, H 5.81; found C 59.66, H 5.44.

0,0'- . .5 -a- (b 5 ORI )-a-(2-F4 3 2K H R 40 3 ) -
LR EE(2b): H ik, /7% 65.4%. mp. 59~61
‘C; '"H NMR (500 MHz, CDCLy) &: 10.35 (s, 1H, OH),
8.04~6.95 (m, 8H, ArH), 6.32 (dd, J=8.0, 17.5 Hz, 1H,
PCH), 4.13~4.09 (m, 4H, 20CH,), 1.27~1.22 (m, 6H,
2CH;); C NMR (125 MHz, CDCly) 6: 168.5, 168.4,
161.9, 136.5, 136.3, 130.1, 129.9, 119.6, 117.8, 115.8,
115.7, 63.8, 63.6, 63.5, 16.5, 16.4; IR (KBr) v: 3224, 2985,
2934, 1737, 1684, 1641, 1511, 1484, 1396, 1249, 1157,
1024, 973 cm™'. Anal. caled for CigH,0FOGP: C 56.55, H
5.27; found C 56.51, H 5.38.

0,0'- . LF-o- (KB TUAIE)-0- (2- R FE TR P IR 4 0 ) -
L BEIR IR (2¢): H AR, % 62.7%. m.p. 63~65
‘C; '"H NMR (500 MHz, CDCLy) &: 10.34 (s, 1H, OH),
8.04~6.94 (m, 8H, ArH), 6.67 (dd, J=8.5, 18.0 Hz, 1H,
PCH), 4.22~4.19 (m, 4H, 20CH,), 1.34~1.10 (m, 6H,
2CH;); “C NMR (125 MHz, CDCl;) §: 168.4, 168.3,
161.8, 136.5, 130.1, 129.5, 124.6, 119.6, 117.8, 115.7,
115.5, 111.7, 63.8, 63.7, 63.6, 16.6, 16.5; IR (KBr) v:
3148, 2984, 1695, 1615, 1586, 1493, 1348, 1306, 1250,
1212, 1156, 1080, 1002 ¢cm ', Anal. calcd. for C;gH,oF-
OgP: C 56.55, H 5.27; found C 56.42, H 5.19.

Chin. J. Org. Chem. 2014, 34, 2566~2571
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0,0'-— L Hk-0-(OhF FAR TS A IR )-a-(2-F2 8 FH I 4R
- LR IEQ2d): H R, 7% 71.6%. mp. 61~
63 ‘C; '"H NMR (500 MHz, CDCl;) d: 10.42 (s, 1H, OH),
8.04~6.91 (m, 8H, ArH), 6.29 (dd, J=8.5, 17.5 Hz, 1H,
PCH), 4.11~4.07 (m, 4H, 20CH,), 3.79 (s, 3H, OCHj,),
1.67~1.42 (m, 8H,4CH,), 1.30~1.27 (m, 6H, 2CH;); *C
NMR (125 MHz, CDCly) d: 168.6, 161.8, 160.2, 136.3,
130.1, 129.7, 129.6, 124.9, 119.5, 117.7, 114.1, 111.9,
71.5, 63.6, 63.5, 55.3, 16.6, 16.4; IR (KBr) v: 3210, 2984,
2934, 2839, 1682, 1613, 1584, 1514, 1484, 1397, 1314,
1303, 1249, 1157, 1084, 1026, 973 cm '. Anal. caled For
C1oH,30,P: C 57.87, H 5.88; found C 58.05, H 5.81.

0,0~ 5 A K -a- FE R -a-(2-F2 FE T F R AR e ) - PV
HIRTE(2e): A0 ETR, P2 24.5%. m.p. 63 C; 'H
NMR (500 MHz, CDCL3) &: 10.42 (s, 1H, OH), 8.06~6.96
(m, 9H, ArH), 6.28 (dd, J=9.0, 18.0 Hz, 1H, PCH),
4.70~4.61 (m, 2H, 20CH), 1.31~1.09 (m, 12H, 4CH;);
3C NMR (125 MHz, CDCl3) 6: 169.1, 161.8, 136.3, 130.1,
128.9, 128.5, 128.2, 128.1, 119.5, 117.7, 112.0, 73.2, 72.4,
72.3, 70.8, 24.3, 24.0, 23.8, 23.6; IR (KBr) v: 3142, 2980,
2932, 1686, 1612, 1481, 1348, 1261, 1221, 1102, 987
cm . Anal. caled for CooHpsO6P: C 61.22, H 6.42; found C
60.78, H 6.34.

0,0'- — 5 T & -a- (O 55 R 58 )-0-(2- F2 5 2K FF IR 4G
5~ HILBRRER20: BfaiiE, /% 68.8%. mp. 58~
61 ‘C; "H NMR (500 MHz, CDCl;) 6: 10.46 (s, 1H, OH),
8.11~7.02 (m, 8H, ArH), 6.32 (dd, J=9.0, 17.5 Hz, 1H,
PCH), 4.80~4.70 (m, 2H, 20CH), 1.39~1.17 (m, 12H,
4CH,); C NMR (125 MHz, CDCly) 0: 169.2, 162.5,
137.1, 130.8, 130.7, 120.2, 118.4, 116.3, 116.2, 73.1, 72.6,
72.5,24.9,24.7, 24.5, 24.3; IR (KBr) v: 3307, 3126, 2981,
2929, 1682, 1610, 1576, 1510, 1339, 1346, 1261, 1221,
1130, 1021, 984 cm '. Anal. caled for C,H,,FOGP: C
58.54, H 5.89; found C 58.69, H 5.76.

0,0'- . 5 TN 3 -a-( 21 Ji AR H )-0-(2- 758 55 2K H I 24
- LR IR (2g): HESE, =2 61.5%. m.p. 59~
62 ‘C; "H NMR (500 MHz, CDCl3) d: 10.36 (s, 1H, OH),
8.05~6.94 (m, 8H, ArH), 6.60 (dd, J=7.5, 17.0 Hz, 1H,
PCH), 4.81~4.63 (m, 2H, 20CH), 1.34~1.30 (m, 12H,
4CH3); “C NMR (125 MHz, CDCl;) 0: 168.5, 168.4,
161.8, 136.4, 130.1, 129.6, 124.5, 119.5, 117.8, 115.5,
115.4, 111.8, 72.6, 72.5, 63.7, 24.2, 24.1, 23.8, 23.5; IR
(KBr) v: 3340, 3133, 2979, 2951, 1700, 1611, 1575, 1492,
1390, 1344, 1262, 1126, 1103, 1018, 987 cm™'. Anal. calcd
for CaH,4FOgP: C 58.54, H 5.89; found C 58.15, H 5.81.
2569
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R E R

0,0'"- 7 N -a- (b A BE 2R I )-a-(2- F2 JE 2R H 1
) - LR EE(2h): B s E, 7% 60.9%. m.p.
58~64 ‘C; '"H NMR (500 MHz, CDCLy) d: 10.44 (s, 1H,
OH), 8.06~7.43 (m, 8H, ArH), 6.33 (dd, J=8.5, 17.0 Hz,
1H, PCH), 4.39~4.37 (m, 2H, 20CH), 4.02 (s, 3H,
OCHj3), 1.40~1.25 (m, 12H, 4CH3); *C NMR (125 MHz,
CDCly) 6: 170.1, 166.7, 132.9, 130.5, 129.6, 128.4, 119.7,
117.6, 111.5, 73.1, 61.0, 60.4, 24.4, 24.3, 23.7, 23.6; IR
(KBr) v: 3293, 3131, 2979, 1689, 1612, 1575, 1482, 1400,
1348, 1261, 1130, 1017, 991 cm ™ '. Anal. calcd for Cp Hys-
O,P: C 59.71, H 6.44; found C 59.70, H 6.45.

0,0'- T H-0- K Fk-a-(2-F2 FE K H I A8 3 )~ Y g
316 (21): L MPIRIBUA, 7% 68.7%. 'H NMR (500
MHz, CDCl;) d: 10.40 (s, 1H, OH), 8.06~6.94 (m, 8H,
ArH), 6.36 (dd, J=7.5, 17.5 Hz, 1H, PCH), 4.06~4.03
(m, 4H, 20CH,), 1.67~1.42 (m, 8H, 4CH,), 1.30~1.27
(m, 6H, 2CH3); *C NMR (125 MHz, CDCl;) J: 168.5,
161.8, 136.4, 130.1, 128.7, 127.9, 127.8, 119.5, 117.7,
111.8, 67.3, 67.2, 67.1, 32.5, 32.4, 18.6, 18.5, 13.6, 13.5;
IR (KBr) v: 3167, 2961, 2874, 1682, 1614, 1400, 1249,
1210, 1157, 1062, 1026 cm™'. Anal. caled for CyHys04P:
C 62.85, H 6.95; found C 63.02, H 7.12.

0,0"- T F-a-(b 5K I )-a-(2-F4 2K H IR 440 3 ) -
L BEIRIR(2)): C ORIk, 7% 61.4%. 'H NMR
(500 MHz, CDCl3) 6: 10.36 (s, 1H, OH), 8.04~6.94 (m,
8H, ArH), 6.33 (dd, J=8.0, 17.0 Hz, 1H, PCH), 4.07~
4.03 (m, 4H, 20CH,), 1.69~1.45 (m, 8H, 4CH,), 1.32~
1.28 (m, 6H, 2CH3); *C NMR (125 MHz, CDCl5) J: 168.3,
161.8, 136.5, 130.8, 130.1, 129.5, 124.6, 119.5, 117.8,
115.5, 111.7, 67.4, 67.3, 67.2, 32.6, 32.5, 18.6, 18.5, 13.6,
13.5; IR (KBr) v: 3230, 2963, 2875, 1740, 1685, 1615,
1491, 1458, 1399, 1304, 1249, 1157, 1062, 1031 cm .
Anal. caled for C,,H;sFOGP: C 60.27, H 6.44; found C
60.15, H 6.30.

0,0- T F-a-(BB 3R I )-a-(2-F4 2K H IR 40 3 ) -
LR IR IR (2K): TCEileRIBA, 773 60.5%. '"H NMR
(500 MHz, CDCl3) 6: 10.34 (s, 1H, OH), 8.04~6.93 (m,
8H, ArH), 6.69 (dd, J=8.0, 17.0 Hz, 1H, PCH), 4.13~
4.03 (m, 4H, 20CH,), 1.68~1.44 (m, 8H, 4CH,), 1.34~
1.30 (m, 6H, 2CH3); *C NMR (125 MHz, CDCl5) J: 168.5,
162.1, 161.8, 136.5, 130.1, 129.9, 119.5, 117.8, 115.8,
115.6, 70.8, 67.4, 67.3, 32.6, 32.5, 18.6, 18.5, 13.6, 13.5;
IR (KBr) v: 3231, 2962, 2935, 2875, 1740, 1685, 1615,
1491, 1399, 1343, 1157, 1133, 1031 cm™'. Anal. calcd for
CxHysFOgP: C 60.27, H 6.44; found C 60.11, H 6.58.
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0,0'- T K-a- (b HHAR FE A KL )-a-(2-F 36 2K 46
By~ ARG (21): LRk, 77% 68.3%. 'H
NMR (500 MHz, CDCLy) &: 10.42 (s, 1H, OH), 8.02~6.89
(m, 8H, ArH), 6.32 (dd, J=8.0, 17.5 Hz, 1H, PCH),
4.05~4.03 (m, 4H, 20CH,), 3.82 (s, 3H, OCH3), 1.68~
1.42 (m, 8H, 4CH,), 1.28~1.25 (m, 6H, 2CH;); '*C NMR
(125 MHz, CDCl3) d: 168.6, 161.8, 136.3, 130.2, 129.7,
129.6, 124.9, 119.5, 117.7, 114.1, 111.9, 67.2, 67.1, 55.3,
32.6, 32.5, 18.7, 18.6, 13.6, 13.5; IR (KBr) v: 3463, 3232,
2961, 1682, 1614, 1514, 1400, 1249, 1157, 1063, 1031
cm . Anal. caled for C,3Hy0-P: C 61.33, H 6.94; found C
61.32, H 7.22.

3.3 BfssEiE L

S MTT iEU DU 5t B, s H i &4
SR 4 i A-549, SGC-7901, HEp-2 il EC-109 {4851
FHIER, P97k (Reed and Muench 72) 1574 1Cs 1H,
SR WK 2.
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