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addition of lithiated B-enamino phosphonates to isocyanates to give functionalized amides.
Subscquem cyclizmion of these compounds with m'phenylphosphinc and hexachlorocthane in the
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substituted 4-amino-quinolines with CAN in acetonitrile gave primary 4-aminoguinolines.
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are widely used in medicinal chemistry. 4- Arylaminoquinolines such as Amodzaqume2 Ia or the significantly
more active Tebuquine3 Ib display antimalarial activity, while SK &F 96067 I1a has been recently applied to
the treatment of ulcers and related gastric disorders4a.b and CP-113,411 1Ib has been used as a potent
inhibitor of bone resorption4c (Scheme 1). Likewise, N-substituted 4-aminoquinolines containing an aryl or
heteroaryl group in the 2-position III have been used as potent immunostimulants2 and as non-nucleoside
HIV-1 inhibitors.5 In some of these types of 4-aminoquinolines the presence of a carbonyl (see compounds
I, Scheme 1) or an ester group in the 3- posmon secms Lo play a key role in establishing the orientation of
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We are interested in the design of new aminoquinoline derivatives AV, R = H, Ar, Scheme 2)
substituted with a phosphonate group in the 3-position of the heterocyclic system. The phosphonyl group,
might be responsible for fixing the conformation of the 4-arylamino moiety and this substituent could
regulate important biological functions and increase the biological activity of these type of compounds, in a
similar way to that reported for other pharmaceuticals.6

Synthetic routes to 4-aminoquinolines are relatively few and most of them involve nucleophilic
displacement of the chlorine atom of 4-chloroquinolinel;3.7 (Scheme 2, route a). Likewise, 4-

aminoquinolines can alternatively be prepared by tandem reactions that simultaneously involve both the
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enamines$a or amido-enamines8b (see Scheme 2, route b) have been used
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In connection with our interest in the synthesis of five® and six®10 membere:
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hosphorylated nitrogen

heterocycles we have used B-functionalized enamines derived from phosphazenes, phosphonium salts,
1

allylamines,’*® hydrazones* ¢ and ﬁ—aluiu
and phosphorus containing heterocycles.135-¢ We have recently described the synthesis of N-unsubstituted-
4-aminoquinolines#2 and N-aryl-4-aminoquinolines8b (see Scheme 2, route b) derived from phosphine
oxides, and easily prepared from B-amido-N-arylenamines V obtained from arylamines, allenes VII and
isocyanates. However, the use of allenes VII leads to the formation of 4-aminoguinolines IV (Rl = CH2RY
and does not allow the preparation of 4-aminoquinolines IV without substitution in the 2-position (R! = H)

or substitututed with aryl groups (Rl = Ph). Here we aim to extend the synthetic use of phosphorylated
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and phosphine oxide groups in the 3-position. Reirosyniheiically, we envisaged obtaining quinoiines IV by

insertion of both a carbon atom and the amino group between the ortho-position of the aryl group and the
enaminic carbon atom of functionalized compound V (Scheme 2) by condensation of B-carbonyl
phosphonates IX (R! = H, Ph) with arylamines followed by isocyanate addition and subsequent cyclization
of amido-enamines V. Enamines VIII (R1= H, Ph) are used, in order to avoid the above restrictions of the
substituents of the allenes VI (R1 = CH»R3).

~

able 1, eniry 4). Compounds 2 were characierized by iheir speciroscopic daia, which indicaie ihai they are
isoiated as a mixture of Z- and E-B-enamino compounds 2, although for our purposcs the separation of both
enamines is not necessary for subsequent reactions. Thus, the 3!P-NMR spectrum for crude compound E-2a
showed two different absorptions at dp = 24.2 and 25.7 ppm in an approximate isomer ratio of 40:60, as
cvidenced by the relative peak areas for each compound, in which the high-field and the low-field chemical
shift corresponds to the Z-isomer and the E-isomer respectively. In the IH-NMR spectrum of 2a, the vinylic

proton in the o pmmnn of the enamine resonate:
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7.41 ppm as a well resolved double guartet with

Z-isomer showed cieariy different absorptions, nameiy a doubie quariei at oy = 7.30 ppm with coupiing
constants of 3Jpg = 44.8, 3Jgg = 10.5, and 3y = 12.8 Hz, while thc B enaminic proton appears at 8y = 4.10
ppm as a triplet with coupling constants of 2Jpy = 13.2, and 3/yy = 10.2 Hz. In a similar way, the
condcnsation reaction of aniline and 2-diphenylphosphinoyl-acetaldehyde 7 led to the formation of the
enamine derived from phosphine oxide 8, isolated in this case only as the E isomer (see Table 1, entry 5).

Table 1. Enamines derived from phosphonates 2 and phosphine oxides 8 prepared.

Entry  Compound R R1 Z/E2 Yield (%)8 m.p. (°C)
1 2a OEt 3-C1 40/60b 93 oile
2 2b OEt 3-CF, 65/35b 94 102-103
3 2¢ OEt H 35/65b 96 oile
4 2d OEt 3,4-(McO), 50/50¢ 05 pile
5 8 Ph H /1000 52 184-185

2 Ratio of isomers Z/E asigned on the basis of 3!P-NMR. Y Ratio of isomers Z/E- asigned on the basis of 3IP-NMR, method
A. € Ratio of isomers Z-/E- asigned on the basis of 3'P-NMR, method B. 9 Yield of isolated products 2 and 8. € Oil purified by
flash chromatography.
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Enamines 2 (R = OEt), were treated with butyllithium in tetrahydrofuran followed by addition of aryl
and alkyl isocyanates (TLC monitoring) and aqueous work-up, giving polyfunctionalized phosphonates 3 in
high yield (see Table 2, entries 1-8). Compounds 3 were characterized on the basis of their spectroscopic

data, which indicate that they are isolated as the E-enamino tautomer 3. Mass spectrometry of 3a showed the
molecular ion peak (m/z, 438, 48%), and the 31P-NMR spectrum of 3a showed absorption at 8p = 23.1 ppm,

while in the 1TH-NMR spectrum of this derivative 3a, the vinylic proton gave a triplet at oy=1775 ppm with

connline contante of 3Jorr= 12 6 and 3= 12 6§ Hz I ikawice the connling conctant 3 7n— 12 6 nhesrvad

vuurunlb WASLELEARAWT WA g " A oW BRARNG ~ ” L dwal) RALis RJABRN VY LDV y LRI Uvuylul& W LIARIRARIRL - u K hs AT NIV N
= nrld ~ talram no o Flaes wgtioe Fre tha I Y L Py K I

yton can be taken as a firm indication for the E-configuration
of functionalized B-enaminophosphonates 3. Simiiarly, the enamine derived from pnosphine oxide 8 reacted

with phenyl isocyanate and gave E-B-functionalized phosphine oxides 9 in very high yield (see Table 2,
entries 9 and 10),
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2 3b OEL 3-Ci Octadecyl 43 oil®
3 3c OEt H Ph 89 278-279
4 3d OEt H Pr 72 oilb
5 3e OEt H 0-MeCgHy 93 253-254
6 3f OEt H p-MeOCgHy 96 261-262
7 3g OEt 3-CF, Ph 91 245-246
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ayicld of isolated products 3 and 9. POil purified by flash chromatography.

Treatment nf functinnalized anaminece ? with dichlarntrinhanvinhnenharane oenaratad “4m citns’’ from
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and N-aikyi substituted 4-aminoquinolinyiphosphonates 4 (Scheme 3) in excelient yield (see Tabie 3, enires
1-7). Spectroscopic data were in agreement with the assigned structure. Mass spectrometry of 4a showed the
molecular ion peak (m/z, 420, 52%). The scope of this reaction was not limited to phosphonate derivatives 3,
since the enamine derived from phosphine oxide 9 also reacted with dichlorotriphenylphosphorane in the
presence of triethylamine and gave, in excellent yicld, the 4-aminoquinoline containing a phosphine oxide
group in 3 position 10 (see Table 3, entries 8-9). From a preparative point of view it is noteworthy that the

svnthegig of nhasnhorvlated d.aminoaninolinag 4 and 10 doeg not reomi he igolation and purification of
yninesis of phgsphorviated L-aminoguinolings € and 18 coes not require the 1solianon ang puriication of
Fanotinnalizad mhacnhanata 1 and nhaonhina Avidas @ wwhinh nan ha ahtninad in Tamo nas! ranntinm from tha
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cnamines USHVCU from pnospnondw 2 and pnospnme oxides 8 when inese LUIH[)OUHUS are UIIULU)’ meialiaied
with butyllithium in THF with subsequent addition of isocyanates, triphenyiphosphine with
hexachloroethane, triethylamine and aqueous work-up.

These resuits prompted us to extend this process and to explore whether 4-unsubstituted
aminoquinolines derived from phosphonates 5 could also be prepared, in order t0 enhance the scope and the
synthetic use of this reaction. Some 4-aminoquinolines such as Anquisin display hypotensive activity,!54
while Deqgualinium analogues are potent and selective K+ channel blockers.15® With this aim, the
deprotection of N-aryl 4-aminoquinolines containing easily removable groups such as p-methoxyphenyl16

(PMP) wag nprfm'mpd The N-PMP n _rgt_(_t'ng roun of the 4- ammnnmnghnes 4a e, g was then selecuively

-y r RO PRSP s B YRS T s ey

aminoquinoline 3 {see Table 3, eniries 10-12) in a similar way 1o that previously reporied for the synihesis of
allylamines.17 On the other hand, and taking into account the interest in aminophosphonic acid
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derivatives,6.18.19 the ester cleavage of phosphonates is explored. Phosphorylated 4-aminoquinoline 4d
underwent ester cleavage with 20% HCI 172 to give heterocycle 6.

Table 3. 4-Aminoquinolines 4-6, and 10 obtained.

Entry  Compound R Rl R2 Yield (%)2  m.p. (°C)
1 4a OEt 7-Cl p-MeOCgHy 68 oil¢
2 4b OEt H Ph 70 275-276
3 4c OEt H Pr 58 oil¢
4 4d OEt H o-MeCgHy 81 0il¢
5 de OEt H p-MeOCgHs 77 (64)0 oil¢
6 4af OEt 7-CF; Ph 53 oil¢
7 g OEt 6,7-(Me0O), p-MeOCgH4 72 oil¢
8 10a Ph H Ph 85 (81)d 223-224
9 10b Ph H Pr 61 76-77
10 Sa OEt H H 91 196-197
11 5b OEt 6,7-(MeO), H 72 0il¢
12 Sc OEt 7-Cl1 H 73 101-102
13 6 OH H 0-MeCgHy4 83 115 (dec)

Yield of isolated products 4-6, and 10. b Yield of isolated product in "one pot" reaction from 2/8. © Oil purified by
flash chromatography.

This methodology used for the preparation of aminoquinolines 4 and 9 can also be applied to the
synthesis of 2-aryl substituted 4-aminoquinolines derived from phosphonates 15 when B-
phosphonylacetophenone 11 is used instead of -phosphonylacetaldehyde 1. The preparation of the required
enamines derived from phosphonates 13 was accomplished very easily and in very high yields by a
condensation reaction of arv!aml es with 2- phosphonylacet tophenone 11 in refluxir g toluene (see Table 4,

21 LUt amin 3grel L2 22

entries 1-3). The spectroscopic data indicate that they are isolated as a mixture of the imino- 12 and Z-B-
enamino compounds 13, although for our purposes the separation o i m i8 nc

necessary for subsequent reactions. Thus, the 3!P-NMR spectrum for crude compound iz./i.‘ia showed iwo
different absorptions at &p = 21.6 and 23.7 ppm in an approximate isomer ratio of 35:65 as evidenced by the
relative peak areas for each compound, in which the high-field and the low-field chemical shift corresponds
10 the imino-isomer 12a and the Z-enamino compound 13a respectively. In the 1H-NMR spectrum of 12a,
methylene protons resonate at 3y = 3.39 ppm as a well resolved doublet with coupling constant of 2J/py =

23.3 Hz. Conversely, in the 1H-NMR spectrum of 13a, the Z-isomer showed clearly different absorptions,

namelv a doublet at 8y = 4.37 nnm with a counling constant of 2Jpxr = 12.2 Hz for the enaminic proton

amely a doublet at oy ppr a couphing constant of <Jpy = 12,2 HZ 1or the enar cp ,
whila tha 1;, NMD ocnartrim nf 12a chnwad ahenrntinng at 54— 223 2 nnm (1T 1972 2\ far tha rarhnn
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Table 4. Acyclic and heterocyclic phosphonate derivatives 12-16 obtained

Entry Compound Rl R2 Imine/Enamine?  Yield (%)¢ m.p. (°C)

i 12/13a H - 35/65b 97 oil¢

2 12/13b 4-Cl - 40/60b 95 oil®

3 12/13¢ 3-CF, - 40/60b 96 oil¢

4 14a 3-CF; Ph 0/100 92 227-228

5 14b H Ph 0/100 95 257-258

6 14¢ 4-Cl p-MeOCgHu 0/100 93 240-241

7 14d H Pr 0/100 80 oil¢

8 15a 7-CF; Ph - 63 oile

9 156 H Ph - 82 (68)¢ 132-133

i0 15¢ 6-Ci p- - 76 126-127

MeOCgHyg

11 15d H Pr - 64 116-117

12 16 6-Cl1 H - 67 __135-136
4 Ratio of tautomers imine/enamine asigned on the basis of 3!P-NMR. P Only Z enamines were isolated. € Yield of isolated
products 12-16. 9 Yield of isolated product in "one pot” reaction from 12/13. © Ol purified by flash chromatography.
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Scheme 4
Metallation of B-imino and B-enamino phosphonates 12/13 with butyllithium in tetrahydrofuran
followed by addition of isothiocyanates (TLC monitoring) and aqueous work-up afforded the functionalized

amides 14 (see Table 4, entries 4-7). The structure of adducts 14 is supported by the spectroscopic data.
Mass spectrometry of 14a showed the molecular ion peak (m/z, 450, 14%) and in the 113C-NMR spectrum of
compound 14a, the coupling constant observed in the ipso aromatic carbon (3JPC = 4.0 Hz) can be taken as
a firm indication for the inversion of the Z-configuration®®11¢.20 around the enaminic moiety of
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phosphonyi-4- aminoquinoiines 15 (see Tabie 4, eniries 8-11 ). From a preparative point of view it is
noteworthy that 4-aminoquinolines 15 can be obtained in a "one pot" reaction when enamines 12/13 are
directly metallated with butyllithium in THF with subsequent addition of isocyanates, triphenylphosphine
with hexachloroethane, triethylamine and aqueous work-up. The deprotection of N-aryl 4-aminoquinolines
containing easily removable groups such as p-methoxyphenyl!8 (PMP) was then selectively achieved by
treatment with cerium (IV) amonium nitrate (CAN) in acetonitrile, leading to the formation of the primary

4-aminoguinoline 16 (gsee Table 4 entrv 12)

f333 ) sl SV ASES 2 8U0% LD ARy

In conclusion, we describe an casy and efficient method for the synthesis of 4-aminoguinolines
subgstituted with a phosphonate 4-6, 14

UI

, 16 and 2 nhnnnhmp oxide group 10 in the 3-position from readily

usefui compounds in medicinai chemistry since these products dispiay a broad range of biological activities
and have been widely used as pharmaceuticals.i-3
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EXFPERIMENTAL SECTION

General. Melting points were determined with a Buchi SPM-20 apparatus and are uncorrected.
Analytical TLC was performed on 0.25mm silica gel plates (Merck). Visualization was accomplished by UV
light and iodine. Solvents for extraction and chromatography were technical grade and distilled from the
indicated drying agents: CH7Cly (P20s); n-hexane and diethyl ether (sodium benzophenone ketyl); ethyl
acetate (K2COa). All solvents used in reactions were freshly distilled from appropriate drying agents before

uge: acetonitrile (PpOs); THF (sodium benzophenone ketyl), toluene (sodium). All other reagents were
racruetallizad nr dictillad ne nacaceary Caliimn (flach)Y chraomataoranhvy wae rarrviad nnt nn eilira oal (Marel
l\d\!l]k"-ml‘wu Vi WAOQLRLIMN AL MY l.Uv\JL’OmJ NAJAURLLAR \.“uﬂll, Wil \J“.latuslu ‘l] VY 6D WAl L AW LML LSRR OARLIWERL evl \AFAWL Wiy
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taken on a Nicolet IRFT Magna 550 spectrometer. MR spectra were recorded on a Varian 300 MHz
spectrometer using tetramethylsilane (0.00 ppm) or chloroform (7.26 ppm) as an internal reference in CDCl3
or DMSO solutions. 13C-NMR spectra were recorded at 75 MHz with chloroform (77.0 ppm) as an internal
reference in CDC13 or DMSO solutions. 31P-NMR spectra were recorded at 120 MHz with 85% phosphoric
acid as an external reference. 19F-NMR spectra were recorded at 280 MHz with CFCl3 as an external

reference. R values are taken using ethyl acetate as an eluting system. Elemental analyses were performed in

a T oeco CHNS.OY? inctriment Chemical chifte are oiven in nnm {(d): multinlicities are indicated bhv ¢

2 100 CRINS-M2ZL mstrument, Chemical shilts are given in ppm (€} muuupliciiies are mgicated by §

s At\ A S A~k PUCINL VR o Femrihtindat) Masinling rancfante T ara
ipic q \qucu i 1 \xumuywu L OuUpuing COMSiEiis, 4, ai

2

in cm-1. Mass spectra (EI) were obtained with a ionization voltage of 70 eV. Data are reported in the form
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Preparation of B-functionalized enamines. 2 and 8 Diethyl E- and Z-2-(N-3
chlorophenylamino)ethenyiphosphonate (2a)

A dry flask, 100-mL, 2-necked, fitted with a dropping funnel and magnetic stirrer, was charged with S mmol
of 2-(diethylphosphonyl)acetaldehyde?! 1, 5 mmol of arylamine, 1g of MgSQ4 and 40 mL of THF. The
mixture was stirred at room temperature until TLC indicated the disappearance of the arylamine. The crude
product was purified by flash chromatography ( 50% n-hexane/ethyl acetate) to give the title compound 2a
(1350 mg, 93%) as a yellow oil. Rf: 0.32; {H-NMR (300 MHz): 1.21 (m 6H, CH3, E and Z), 3.95 (m, 4H,

OCHpy, E and 2), 4.10 (dd, 1H, 2/pg= 13.2 Hz, 5jyy= 10.2 Hz, CH, Z), 4.66 (1, iH, 2Jpy= 14.4 Hz, SIyy=

4.4 Hz, CH, E), 6.56-7.07 (m, 4H, arom), 7.31 (dq, iH, Sjpg= 44.8 Hz, SigH= 10.2 Hz, JJgH= 12.6 Hz,
NTY A T A A~ 18T RV eee 1 &1 YT Foooe 1A ATV TF.__. 172 AT L£IT TN O "N 3 15T 7o 17 7 YT
wn, 4, .45 4G, 1o, ~J =12.1 NZ,“JHH= 144 0Z, "JHH= 120 0Z, U, L), 0./Y\Q, 1N, “JHH= 1£4.0 NZ,
NLT I Q91 (A 1LY 3Frerz— 17 L Ll NI A 37 ATALD /778 RALTN. 1£ 1 (Ve B amd A £1 2 (WML L and
ANER, Ly}, F. 4l \M, L1k, T J H— 14&.U 114, IN11, b}. UIvivIn \ /2 IVRLLL ), 1O} \\41]5 L @it Lo}y, UL O \V\,ll& -~ aliJ
7R Qid 1l In e 1 RUEUr O A QR (AITn  —200 1 Hr OH I\ 1172 7144 R ((C_arnm\ 3ID_ (170
Lafy TO.F \My LT AVIULG ARG, Nddy £y UssU \My (7 UF L WALy NXR)y dofy L A& i T2TFTLOU (T oV A TAVAVERAN \ 3 &err
A7) 242 (7)) and 287 (EY IR (KR» 22NR 17228 ~om-1- ¢ /R 20 (M+ &1\ nal Calrd for
IFAR KL jo dmFood N\&od f GREAND deos. s Ko Jog K AN \ARLST J DIV LéwdFd wvild y AVA L \AsR] LRI \AVA 5 VL. JARAAGM. Ne@dvU IV
C12H;7CINO4P: C, 49.82; H, 5.88; N, 4.84. Found: C, 49.66; H, 5.97; N, 4.75.

Diethyl E- and Z- (N-3-triﬂuoromethylphenylammo)ethen lphosphonate (2b) (1520 mg, 94%) as a
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5 Cxaza == d L1 7 ~ HZ -
Eand 2), 61.1 (OCH; E a dZ) 79()((11pr— 1866HZ CH Z) 828(dIJP{‘— 2()90Hi CH, E). 114.8-
140.8 (C-arom), 145.3 (d,27pC= 17.6 Hz, CH-N, E). 3/P-NMR (120 MHz). 25.0 (Z) and 26.1 (E); IR (KBr)

3326, 1211 cm-1; MS (ED) 255 (M+, 31). Anal. Calcd for C1oH gNO3P: C, 56.47; H, 7.06; N, 5.49. Found: C,
56.30: H, 7.32: N, 5.24.

(D0 b

[Ty N N 20 I 7. S I, I LI RO, AU DI SR, WL SRR T SRy NPTy Y 1Y

LACUY1 L= AU L=&=U ¥V ~J,9=UIIc Ul A_yput: 1Y IAIUIIU JEUICY IPIHUSPIIVIIC (&U ).

A Ae; flack- 1TIWL_mY Y _nanbad fittad wvrith a Arnnninag fiinnal and maanatio otirrar wae crharoad with § mmanl
A Gry nass, ivu-ilin, «-DeCACA, 11uCh Wiud a Gropping 1unne: aid magncudl Suifci, was Chalgeéd wiui 5 mini:
nf I_(disthulnhaenhanvDacataldohudea2l 1§ mmal of 2 A.dimathnyvaniline 1o of a0 and ' ml of
L \ul\dl.ll ll_llluot‘ll\)ll:lju\(‘/&“lu\fll] A AN Ay < OAILIRIWVL VL YT ullll\‘&llul\]ulllllll\/, LE Vi Lv.l&uvq. SARERAE ¥LF ARLE4 SR
THF. The mixture wasg stirred at () °C until -LC ir diva.t d 1he disappearance of Lhe arylamine, to give Lhe Ln.!e

3.83 (s, 3H, OCH3, E and VAR 3.86 (s, 3H, OCH3, E and Z), 4.09 (_m. 5H, OCHg, E and Z, and CH Z), 4.52
(dd, 1H, 2JpH=12.6 Hz, 3JgH= 14.4 Hz, CH, E), 6.21-6.77 (m, 5H, arom, CH E and NH E), 7.37 (dq, 1H,
3JpH=43.0 Hz, 37yH= 102 Hz, 3Jgy=12.9 Hz, CH, Z), 9.11 (d, 1H, 3Jyy= 12.9 Hz, NH, 2Z). 13C-NMR
(75 MHz): 15.6 (CH3 E and Z), 55.0 (OCH3 E and 2), 55.5 (OCH3 E and Z), 60.6 (OCH2 E and Z), 75.3
(d,1Jpc=188.3 Hz, CH, Z), 78.9 (d,/Jpc= 210.5 Hz, CH, E), 100.1-145.9 (C-arom). 3/P-NMR (120 MHz).
25.5(Z) and 27.1 (E); IR (KBr) 3307, 1214 cm~1; MS (EI) 315 (M, 11). Anal. Calcd for C14H29NOsP: C,
53.33; H, 6.98; N, 4.44. Found: C, 53.94; H, 6.69; N, 4.05.
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nenyiphosphine oxide (3).

ry i ask, 100-mL., Z-necked, fitted with
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dropping funnei and magnetic stirrer, was charged with 5 mmol
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tnoranhe /BN w havonn anstara) moera thha tz4ln
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R4-185: IH.NMR (300 MHz): 5.19 (4d, 1H 27 Ippr=

R itie 20, TAATIVASAEGY SN avas adiy AEREy AAmy Yol 7 4

1 ] :
14.7 Hz, CH), 6. 81 7.80 (m 15H Amm\ 7.25 (m, 1H, 3Ipn- 143 Hz, 3-].‘.’.’1“ 143 Hz, 3;;;‘11: 12.3 Hz,
CH), 9.21 (d, 1H, 3/yy= 12.3 Hz, NH). I3C.NMR (75 MHz): 87.6 (d,IJ_pg-- 121.4 Hz, CH), 113.8-141.6 (C
arom), 142.7 (d,2Jpc= 12.1 Hz, CH-N). 3/P-NMR (120 MHz). 24.2; IR (KBr) 3272, 1174 cm-; MS (EI) 319

(M*, 100). Anal. Calcd for CooH1gNOP: C, 75.23; H, 5.64; N, 4.38. Found: C, 75.31; H, 5.59; N, 4.35.

Reaction of enamino carbanions derived from phosphonates 2 and phosphine oxide 8 with isocyanates

E-3-(N-3-Chlorophenylamino)-2-(diethylphosphonyl)-N-(p-methoxyphenyl)prop-2-enamide (3a).

A dry flask, 100-mL, 2-necked, fitted with a dropping funnel and magnetic stirrer, was charged with 5 mmol
of B-enamino phosphonates 2 and 25 mL of THF. The temperature was reduced to 0 °C and a solution (5.5
mmol) of butyllithium in THF was then added. The mixture was allowed to stir for 1 hour. A solution (5
mmol) of isocyanate in 10 mL of THF was added at this temperature. The temperature was allowed to rise to
room temperature. The mixture was stirred at room temperature until TLC indicated the disappearance of the
enamine (~5 hours). The mixture was washed with water and extracted with CH2Cly. The organic layers were

E . Vat

dried over MgdUy, filtered and conceniraied. The crude proauu was punnea Dy recrysxmuz.mon irom
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11.86 (d, -’HH- 12. 8 Hz, N'H\ 13("-NMR (75 MH?\ 16 ’% (CH2), 55_4 {DCH 1), 62.3 (OCH»), 88.0
(d IJP("— 192 Hz, C=), 114.0-130.7 (C-arom), 133.5 (C-ipso arom), 140.7 (C-ipso arom), 150.4 (d. 2J)D(‘-
15.6 Hz, HC-N), 156.3 (C-ipso arom), 159.8 (C-ipso arom), 166.5 (d,2/pc= 16.1 Hz, C=0). 3/ P-NMR (120
MHz). 23.1; IR (KBr) 3288, 3105, 1690, 1222 cm-1; MS (EI) 438 (M*, 48). Anal. Calcd for

Co0H24CIN20sP: C, 54.79; H, 548; N, 6.39. Found: C, 54.72; H, 5.52; N, 6.36.

3 womaAjy S
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m, 4H, n‘:“"‘ 6.47-721 (m, 4H, arom), 7. 7= 1
J . z, CH), 1186 (d, 1H, 311.‘1u= 12.6 Hz, N[—D 3C-] MR (75 MH;\ 1404‘(_‘!{3 16.1 (CH»),
(CH»), 29.6 (C 2), 31.8 (CHp), 39.2 (NCHy), 62.1 (OCH»), 87.7 (d,!JpC= 193.3 Hz, C=), 113.0-130.6 (C-
arom and C-ipso arom), 150.1 (d.27pc= 16.6 Hz, HC-N), 167.9 (d2Jpc= 15.6 Hz, C=0). 3/P-NMR (120

MHz). 23.3; IR (KBr) 3343, 3290, 1635, 1252 cm'l; MS (EI) 584 (M+, 22). Anal. Calcd for
C31Hs54CIN2O4P: C, 63.70; H, 9.25; N, 4.79. Found: C, 63. 81 H,9.47; N, 4.86.

il R~ 001 TLI_NAAD (200 NET
. P LT |7

E-2-(Diethylnhosphonyl)-N-phenyl-3-(N-phenylamino)prop-2-enamide (3c). (1660 mg, 89%) as a white
solid, mp 278-279 °C; TH-NMR (300 MHz): 1.38 (t, 6H, 3Jgy= 7.2 Hz, CH2).4.17 (m, 4H, OC‘H 2), 7.09-7.59
(m, 10H, arom), 7.88 (t, 1H, 3/py= 13.2 Hz, }JHH= 12.9 Hz, CH), 9.90 (s, 1H, NH), 11.90 (d, 1H, 3Jyy=
12.9 Hz, NH). {3C-NMR (75 MHz): 16.3 (CH3), 62.1 (OCH)»), 86.6 (d,/JpC= 192.9 Hz, C=), 116.7-133.5 (C-
arom), 138.2 (C-ipso arom), 139.4 (C-ipso arom), 148.6 (C=0), 151.2 (d,2JpC= 15.1 Hz, HC-N). 3/P-NMR

(120 MHz). 23.8; IR (KBr) 3314, 3242, 1696, 1251 cm"!; MS (EI) 374 (M+, 31). Anal. Calcd for

Ci9H23N204P: C, 60.96; H, 6.15; N, 7.49. Found: C, 60.87; H, 6.06; N, 7.58.

E-2-(Diethylphosphonyl)-3-(N-phenylamino)-N-propylprop-2-enamide  (3d). (1220 mg, 72%) as a
yellow oil. R¢: 0.69; TH-NMR (300 MHz): 1.09 (m, 6H, CH3), 1.52 (m, 3H, CH3), 1.81 (m, 2H, CH»), 3.99
(m, 2H, NCH2), 4.26 (m, 4H, OCH3), 7.20-7.48 (m, 5H, arom), 7.72 (s, 1H, NH), 8.00 (t, 1H, 3/pg= 12.8
Hz, 3/g= 12.8 Hz, CH), 12.02 (d, 1H, 3/gy= 12.8 Hz, NH)./3C-NMR (75 MHz): 11.0 (CH3), 16.1 (CH3).
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21.0 ((,ug) .3 (NCH3), 61.8 (OCHj»), 86. (d ‘JPC—- 193.9 Hz, C=), 116.3-129.6 (C-arom), 139.6 (C-ipso
F ) 8.3 (d2JpCc= 15.6 Hz, C=0). 31 p.NMR (120 MHz). 24.1; IR
340 (M, 34). Anal. Caicd for C16H2sN204P: C, 36.47; H,
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yellow solid, mp 261-262 °C; /H-NMR 23{\(\ ‘I\HLT;)'- 1.38 (m, 6H, CF
OCHa) 6.86-7. 47 (m, 9H, arom), 7.87 (dd, 1H, 3J/pge= 141 Hz, 3/gy=12.6 Hz, C (s, 11
11.90 (d, 1H, 3Jm;~ 12.6 Hz, NH). I3C-NMR (75 MHz): 16.2 (CH3), 55. 5 (OCHq) 622 (OCH») 867
(d,1Jpc= 1939 Hz, C=), 114.1-129.8 (C-arom), 131.3 (C- -ipso arom), 139.6 (C-ipso arom), 151.0 (d,2Jpc=
15.6 Hz, HC-N), 156.2 (C-ipso arom), 166.8 (d,2JpC= 16.7 Hz, C=0). 31 P-NMR (120 MHz). 23.9; IR (KBr)
3298, 3087, 1716 1247 cm-1; MS (EI) 404 (M+, 53). Anal. Calcd for CapHosN20sP: C, 59.40; H, 6.19; N,
6.93. Found: C, 59.35; H, 6.32; N, 7.06.
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E-2-(Diethylphosphonyl)-N-phenyl-3-(N-trifluoromethylphenylamino)prop-2-enamide (3g). (2010 mg,
91%) as a yellow solid, mp 245-246 °C; IH-NMR (300 MHz): 1.39 (m, 6H, CH3), 4.19 (m, 4H, OCH>), 7.25-
7.58 (m, YH, arom), 7.88 (dd, 1H, 3Jpy= 14.1 Hz, 3Jyy= 12.6 Hz, CH), 9.85 (s, 1H, NH), 12.10 (d, 1H,
3JHH=12.6 Hz, NH). {3C-NMR (75 MHz): 16.2 (CHs), 62.4 (OCH3), 88.9 (d,/JpCc= 192.3 Hz, C=), 113.3-
130.4 (C-arom), 133.6 (C-ipso arom), 138.0 (C-ipso arom), 140.1 (C- ipso arom), 150.6 (d,2JpCc= 15.6 Hz,
HC-N), 166.7 (d,2JpC= 15.5 Hz, C=0). 3] P-NMR (120 MHz): 23.0. 19F-NMR (280 MHz): - 63.0; IR (KBr)

3250, 3069, 1705, 1247, 1027 cm™t; MS (EI) 442 (M™, 8). Anal. Calcd for CoH22F3N2O4P; C, 54.30; H,
4.98;N,6.33. Found: C, 54.19; H, 5.20; N, 6.26,

E-2-(Diethylphosphonyl)-3-(N-3,4-dimetoxyphenylamino)-V-(p-methoxyphenyl)prop-2-enamide (3h).
(2180 mg, 94%) as a yellow solid, mp 245-246 °C; {H-NMR (300 MHz): 1.33 (m, 6H, CH3), 3.74 (s, 3H,
OCH';) 3.81 (s, 3H, OCH3), 3.82 (s, 3H, OCH3), 4.12 (m, 4H, OCH3), 6.57-7.42 (m, 7H arom) 7.76 (1, 1H,
SJpH= YIHH= 1 5

—
(S

Hz, *JHH= 12.9 Hz, CH), 9.52 (s, iH, NH), 11.80 (d, iH, 3/gy= 129 H

] Z, .

A EYT_\N_. L& N NN ZE N SANINTTY N 0 N SANITE N 1 I7avYal & PR ('I.{' ’\ 7/ 1 , | S AR a W BNL NN i N Fal AY
MHz): 16.2 (CH3), 55.3 (OCHj3), 55.9 (OCH3), 56.1 (OCH3y), 62.1 (OCHy), 85.2 (d,/JpC= 194.9 Hz, C=)
1120 10 2 (£ nemema 121 1 I fomnn nen RN 1’)5 DALY S sien ~mY VAL D A lamonm nsmmaa) T AN O S Sannn s ey
113.7-147.0 (~ailvli), 1I1.1 (\. llJDU atuill), 100.0 \\o l}’bk’ atulilj, 140.4 \\,“!pa 111}, 147.0 \L_IPDU aluUill},
181 & (A 2Inr— 16 1 H> HC- N\ 186 1 ((-inen arnm) 1660 (A 2Tnr= 1681 Hr C=0) 3IP_NMR (120
121,042/ pC= 10.1 Az, 10 0.1 (L-1pSC arem), 1669 LGa, drb 101 Rz, =) F-NME (120
MHz). 24.3; IR (KBr) 3389, 3049, 1709, 1214 cm-; MS (EI) 464 (M*, 34). Anal. Calcd for CppHzoN,07P
C. 56.90; H, 6.25; N, 6.03. Found: C, 56.99; H, 2 N, 6.17.

ylpnospmnoyl)-lv-pnenyl-.i (N-phenylamino)prop-2-enamide (9a).
100-mL., 2-necked, fitted with aroppmg funnei and magnetic siirrer, was charged w
a

Y B Rl
T 5_ N’
5§
3 2

S

T

5

~ manmama i n b v mbliiaa i A D i A AL Y L CETEIT] "Thn bnsonsnmcenbacan sucrecs mmmrdanaa s | P Py rE-9E
o1 Naimiiio pnospnine OXide o and <o mL 01 1nr. The tCmperaiuic was reduced io § °C and a solutic (2.9
el AfF hastuHithinn in THE gine than addad Tha mivtinen alln atie far | hane A onlitinn (&
mmosy OI oUlYuildiliii il 1 Was inen atdca. 146 Mmixwire was allowed to stir for | hour. A solution (&
mmal) nf iencvanata in 100 ml AFf THE wac addnd at thic tamnaratnre Tha tamnaratura wace allowed 10 rice tn
lulllvl’ v ‘R’Vv:mlﬂw Ak AW ILIEZ UL A ALRL VY 4D AU AL (AR BIAD Ll ‘P LALLMV Yy 3 IR wllll’vl CALLEE A TV AT GAAAWV VY WA LUV LA XO0W WV
room temnerature. The mixture wag stirred at room temnerature until TLC indicated the disannearance of the
room emperature. 2 he mixture wag stirred at room emperafurc unial 2 ateq the gisappearance of the
enamine (~5 hourg). The mixture was washed with water and extracted with CHCly. The organic layers were

dried over MgS8Qy, filtered and concentrated. The crude product was purified by recrystallization from
dicthyl ether or by flash chromatography ( 50% n-hexane/ethyl acclate) gave the title compound 9a (1840 mg
(84%) as a white solid, mp 265-266 °C; IH-NMR (300 MHz): 6.85-7.94 (m, 21H, arom and CH), 10.71 (s,
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3.97; H, 5.25; N, 6.35. Found: C, 73.88; H, 5.34: N,

E-2-(Diethylphosphinoyl)-N-propyl-3-(N-phenylamino)prop-2-enamide (9b). (1530 mg, 76%) as a white
solid, mp 194-195 °C; /H-NMR (300 MHz): 0.70 (t, 3H, 3/gy= 7.2 Hz, CH3), 1.37 (m, 2H, CHy), 3.14 (m,
2H, NCHy), 6.61-7.69 (m, 15H, arom), 6.84 (dd, 1H, 3Jpy= 14.4 Hz, SJgyy= 12.6 Hz, CH), 8.13 (s, 1H,
NH), 11.51 (d, 1H, 3JgH= 12.6 Hz, NH). {3C-NMR (75 MHz): 11.2 (CH3), 22.6 (CHp), 40.8 (NCHg) 91.5

(d,’Jpc=113.8 Hz, C=), 115.8-132.1 (C-arom and C-ipso arom), 139.8 (C-ipso arom), 148.8 (d,2/pc=21.6

Hz, HC-N), 169.1 (d,27pc= 10.1 Hz, C=0). 31 P-NMR (120 MHz). 3' 3; IR (KBr) 3250, 3179, i644, 1174
=l ALAC SN ANA AEd £ A annl Al -y H.6.19:N.6 N2 3. 71 AT LY
i1 L) ‘R4 Dl 7, U, Adlal, \,dl&u lUl \.,24(1251‘!2\121’ \,, Ii. ﬂ O.1Y, N, 0D, T . ., f1.41, 11,

Preparation of 4-Aminoquinolines 4/10. Diethyl 7-chloro-4-p-methoxyphenylaminoquinoline-3-

phosphonate (4a).

A dry flask, 100-mL, 2-necked, fitted with a dropping funncl and magnetic stirrer, was charged with 6 mmol
of Ph3P, 6 mmol of C2Clg and 30 ml of toluene. A solution of 5 mmol of amide 3 in 20 mL of toluene was
added over 10 minutes. The mixture was stirred at room temperature during 15 minutes, and then was added
15 mmol of Et3N. The mixture was stirred and refluxed until TLC indicated the disappearance of the
compounds 3 (~ 20 hours). The mixture was diluted with water (30 mL) and extracted with CH;Cl; (3 x 15
mL). The CH)Cl; layers were washed with water (2 x 20 mL). The combined organic layers were dried over
MgSO0y, filtered, and concentrated. The crude product was purified by flash chromatography on silica gel
(hexane/ethyi acetate, 1/1). Quinolines can aiso be obtained in a “one pot” reaction: A solution of p-enamino
phosphonaie 3 was treaied with butyilithium in THF, at 0 °C, and 1 hour iater was added a soiution of

isocyanaie. The mixiure was stirred at rooin iemperaiure (~ 4 hours). The soiveni was eliminaied under an
inart atmnenhara nf dArv NI and wac addad a Intian nf DhaD (CA1. and EraN in tnluoans mixture wag
t‘_‘lb‘\-‘ AV Y J .\‘L, ALARNG YV LA GGV O AGELAN/LL WL K l‘.’ E) bl\’“o @i u‘_’.{‘ ARE AR LIRS B ARV ARALMVLMAL VY .

ra r\“riﬁnﬂ ac docrrihad ashnava tn oive tha ritl mnnannd

] NMR('&OOMHﬂ 1.28 (t, 6H, 3JpH= 7.1 Hz, CHa), 3.74 (s,
’»H O(‘Ha) 4 ()7 (m 4H OCH7) 7 6 89 (m, 4H, arom), 7.03 (d, 1H, 3JgH= 9.0 Hz, Hs), 7.47 (d. lH
3JHH=9.0 Hz, Hs), 7.87 (s, 1H, Hg), 8.65 (d, 1H, JJpH= 6.9 Hz, Hy), 9.38 (s, 1H, NH). 3C-NMR (75 MHz):
16.1 (CH3), 55.4 (OCH3), 62.6 (OCHy), 103.5 (d,/Jpc= 184.3 Hz, C=), 114.6-128.6 (C-arom), 135.9 (C-ipso
arom), 136.9 (C-ipso arom), 151.9 (C-ipso arom), 153.0 (d,2/pC= 9.6 Hz, HC-N), 154.7 (d,2JpC= 8.5 Hz,
=C-N), 156.8 (C-ipso arom). 3/P-NMR (120 MHz): 20.3; IR (KBr) 3259, 1581, 1236 cm™1; M (EI) 420 (M+,
52). Anal. Caled for CooH22CIN2O4P: C, 57.14; H, 5.23; N, 6.66. Found: C, 57.06; H, 5.16; N, 6.78.

“In"l'l‘]l A nhanvliaminaoasinnlina "=nhnenhnnnfn {(AWY (1210 mo TOTN ac a “yh|to onhrl mn V1785274 0(‘
A3y 1 TRV ALY SSRRRARANULFLAR noane=J PRAVSPIUIIRW \TUJ. (LTI Lg, JUD] ad @ val U, Mp /27470
IH-NMR(W)MHT\ 1.23 (¢, 6H, 3’”14—-77HZ CH3), 4.03 (m, 4H, OCH»), 6.86-7.94 (m, 9H, arom), 875

(d, 1H, 3JpH= 6.3 Hz, CH), 9.25 (s, 1H, NH). 3C NMR (75 MHz) 16.1 (CHa). 62.5 (OCHp), 105.7
(d,/Jpc= 183.3 Hz, C=), 120.1-143.4 (C-arom and C-ipso arom), 151.8 (d,2Jpc= 9.6 Hz, HC-N), 153.9
(d,2JpCc= 1.6 Hz, =C-N). 3/ P-NMR (120 MHz): 19.6; IR (KBr) 3321, 1563, 1234 cm~!; MS (EI) 356 (M,
100). Anal. Calcd for C19H1N203P: C, 64.05; H, 5.90; N, 7.86. Found: C, 64.11; H, 6.03; N, 7.77.

™ sk ] 4 e et e AR i D B b nd SAN SOV cns ROQOIN no n brnzre il D Y &2. IXF ATRAD
i uly p pylﬂll llﬂqll.lll EIIE~ O~ P11V, PllU 14LE (). (FOU 1118, JO7/0) ad a4 i1 ULl NN} V.JD, “II-IViVIN
(300 MHz): 0,94 (m, 3H, CH3), 1,32 (m, 6H, CH3), 1.68 (m, 2H, CH»), 3.85 (m, 2H, NCH3), 412 (m, 4H,

OCHy), 6.95-8.02 (m, 4H, arom), 8.82 (d, 1H, 3Jpy= 6.3 Hz, CH). 9.32 (s, 1H, NH). I3C-NMR (75 MHz).
11.0 (CH3), 16.2 (CH3), 21.1 (CHp), 44.4 (NCHy), 62.6 (OCHy), 115.8 (d,/Jpc= 181.4 Hz, C=), 120.8-132.7
(C-arom), 143.5 (C-ipso arom), 151.1 (C-ipso arom), 151.9 (d,27pc= 9.6 Hz, HC-N), 154.0 (d,2JpC= 7.6 Hz,

=C-N). 3/P-NMR (120 MHz): 20.0; IR (KBr) 3257, 1601, 1222 cm™1; MS (EI) 322 (M*, 32). Anal. Calcd for
C16H23N203P: C, 59.63; H, 7.14; N, 8.69. Found: C, 59.44. H, 7.29; N, 8.86.
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Diethyl 4-o-tolylanﬁnoquinoline-3-phosphonate (4d). (1500 mg, 81%) as a yellow oil. Rf: 0.61; {H-NMR

(jUU MHZ) i. .5.5 (m, 6H, CH3), 2.42 (S 3H, CH3), 4.16 (m, 4H, OCH3), 6.71-8.00 (m, 8H, arom), 8.82 (d,

-NMR (75 MHz): 16.1 (CHz), i18.0 \Lus), 62.4 (OCH»y)
A
li

{m, 4H, OCHy), 6.8 1- .
5 MHz): 16.0 (CH3), 554 (
< I35

A~-133 ,

62.4 (()(‘H ). 103.7 (d,l Ipr= 183 R Hz. C=) 114 5-132.1 (C-arom), 1364 (F-:nun arom) 14811 ((‘-itr)

L kS 24 =g, 22% AR5, -...,. Aaeet sy 252 L3

arom), 1518{d21p =9.6 Hz, HC-N), 154.7 (d,2Jpc= 8.1 Hz, =C-N). 31P-NMR(120 MHz): 20.7; IR (KBr)

SIEE R

3383, 1569, 1243 cm-1; MS (EI) 386 (M+, 100). Anal. Caled for CagHyaN»O4P: C, 62.17; H, 5.96: N. 7.25.
Found: C, 62.11: H, 6.02: N, 7.33.

Diethyl 7-trifluoromethyl-4-phenylaminoquincline-3-phosphonate (4f). (1120 mg, 53%) as a yellow oil.
R¢: 04@ {H-NMR (300 MHz): 1.35 (m, 6H, CH3), 4.37 (m, 4H, OCHy), 6.63 (s, 1H, NH), 7.23-8.05 (m, 9H,

arom), 138.1 (C«lpso arom), 143.1 (C 1pso arom), 147.3 (d,ZJpc= 9.6 Hz, HC~N), 149.1 (d,ZJP(,‘*— 7v4 Hz,
=C-N). ¥ P-NMR (120 MHz): 16.3. 19F-NMR (280 MHz): - 63.1; IR (KBr) 3164, 1592, 1250, 1057 c¢m™!;
MS (EI) 424 (M*, 37). Anal. Calcd for CooHoF3N203P: C, 56.61; H, 4.72; N, 6.60. Found: C, 56.76; H,
459, N, 6.87.

Diethyl 6,7-dimethoxy-4-p-methoxyphenylaminoquinoline-3-phosphonate (4g). (1600 mg, 72%) as a
yellow oil. Rf: 0.47; 1H-NMR (300 MHz): 1.30 (m, 6H, CH3), 3.38 (s, 3H, OCHj3), 3.74 (s, 3H, OCH3), 3.96
(s, 3H, OCH3), 4.07 (m, 4H, OCHp), 6.79-7.66 (m, 6H, arom), 8.57 (d, 1H, 3JpH=7.5 Hz, CH), 9.23 (s, 1H,
NH). /3C-NMR (75 MHz): 16.2 (CH3), 55.2 (OCH3), 55.5 (OCH3), 56.1 (OCH3), 62.6 (OCH3), 101.7
(d,{7pc= 185.9 Hz, C=), 104.9-132.1 (C-arom), 136.1 (C-ipso arom), 147.7 (C-ipso arom), 149.6 (d.2JpC=
10.1 Hz, HC-N), 153.2 (d ‘JPC— 7.5 He, =C- N) 156.5 (C-ipso arom), 174.5 (C-ipso arom). 3ip.NMR (120

250 cmt; MS (EI) 446 (M, 61). Anal. Caicd for CapH27N20gP: C,
g

,5'07 N. 6.33
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4-Phenylaminoquinoline-3-Diphenylphosphine oxide (10a).

A dry flask, 100-mL, 2-necked, fitted with a dropping funnel and magnetic stirrer, was charged with 6 mmol
of Ph3P, 6 mmol of C7Clg and 30 ml of toluene. A solution of 5 mmol of amide 9 in 20 mL of toluene was
added over 10 minutes. The mixture was stirred at room temperature during 15 minutes, and then was added
15 mmol of Et3N. The mixture was stirred and refluxed until TLC indicated the disappearance of the
compounds 9 (~ 20 hours). The mixture was diluted with water (30 mL) and extracted with CH2Clp (3 x 15
mL). The CHyCl; layers were washed with water (2 x 20 mL). The combined organic layers were dried over
1V1gDU4, llllCrt:U, and conceniraied. lllC crude pr uci was pUl.lllCU Dy lldbﬂ nromal ato gl dp y on blllLd g el

ard arith hotallithi TLI’F

3 rant
}ll‘\’oy‘llll\i VAL 7 VY l‘t“l‘lu vyiula uu Jlllullulll lll
a

isocyanate. The mixture was stirred at room temperature (~ 4 hours). The solvent was eliminated unde
inert atmosphere of dry N2, and was added a solution of PhaP, C2Clg and EfaN in toluene. The mixture was
stirred and refluxed (~ 20 hours). Quinolines 10 were purified as described above to give the title compound
10a (1790 mg, 85%) as a white solid, mp 223-224 °C; {H-NMR (300 MHz): 6.84-7.98 (m, 19H, arom), 8.25
(d, 1H, 3Jpy= 6.9 Hz, CH), 9.78 (s, 1H, NH). /3C-NMR (75 MHz): 109.4 (d,/Jpc= 102.7 Hz, C=), 120.6-
132.4 (C-arom), 143.1 (C-ipso arom), 150.9 (C-ipso arom), 151.7 (d,2Jpc= 14.1 Hz, HC-N), 155.3 (=C-N).
31P-NMR (120 MHz): 34.5; IR (KBr) 3201, 1562, 1162 cm-1; MS (EI) 420 (M+, 24). Anal. Calcd for

Cy7H21N20P: C, 77.14; H, 5.00; N, 6.66. Found: C, 77.02; H, 5.11; N, 6.60.
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4-Propylsminoqmnoline-3—Dlphenylphosphme oxide (10b). (1180 mg, 61%) as a white solid, mp 78-
79°C; {H-NMR (300 MHz): 0.78 (m, 3H, CH3), 1.75 (m, 2H, CH»), 3.61 (m, 2H, NCH3), 6.44-8.19 (m, 16H,

PRy O /XYY N\ MM N ANTY N A1 IRTEY

aroin and NH). {2C-NMR (75 MHz): 11.8 (CHjg), 22.9 (CH2), 52.1 (NCHy), 108.7 (d.!jpc= 99.2 Hz, C=),
n sT272Y

1971 Q 1€A Q ™ neren £ iman o TIMA N 20 VAN 3D ATAAD /1AM AAYT_\. MO Q. ID /DN 2 120
LL4L.0-1 0% .7 \L-ailuill, \,-lpnu ¢uu1u, rl\., AN AU = =INJ Y50 -IYIVEN (12U IVIIL ). £40.0, LN \[NDT ) DL\R}, 1000,
1122 Pm‘l MY (F\ 386 (M""‘ 12Y Anal Caled for CaHANAOP:- C T4 A1 SO& N 725 aind- C
A L i wa ATE S \Ad ) W NN R 3 Wl Je A ARIGE. KAV LUL NrJQRRLJLNLNSE - Ny RV Ly ARy Tl NSy A%y kel s B ONTRRENEs Ny

74.73; H, 588 N, 7.32.

Preparation of Primary 4-Aminoquinolines 5. Diethyl 4-aminoquinoline-3-phosphonate (5a).
A dry [lask, 100-mL, 2-necked, fitted with a dropping funnel and magnetic stirrer, was charged with S mmol
01’ 4- aminoquinoiine Aia, 4e or 4g ([v' p methoxyphenyi substituted) and 40 mL of acetonitriie The

J i WAL

MgSOa, ﬁltcred dnd concentrated The crude Droduct was nurtfled by recrvstallxmnon from dlethvl ether or
by ﬂash chromatography (50% n-hexane/ethyl acetate) to give the title compound 5a (1270 mg, 91%) as a
yellow solid, mp 196-197 °C; 1H-NMR (300 MHz): 1.34 (1, 6H, 37/yy= 7.1 Hz, CH3), 4.19 (m, 4H, OCHy),
6.82-7.97 (m, 4H, arom), 8.72 (d, 1H, 3/py= 6.9 Hz, CH), 9.37 (s, 2H, NH3). I3C-NMR (75 MHz): 16.1
(CH3), 62.7 (OCHj), 102.6 (d,/Jpc= 185.2 Hz, C=), 116.4-132.1 (C-arom), 150.6 (C-ipso arom), 151.5
(d,2Jpc= 10.1 Hz, HC-N), 154.9 (C-ipso arom), 155.4 (d,2JpC= 8.1 Hz, =C-N). 3/P-NMR (120 MHz): 20.8;
IR (KBr) 3246, 3165, 1548, 1230 cm™1; MS (EI) 280 (M, 21). Anal. Calcd for C13H|7N203P: C, 55.71; H,
6.07; N, 10.00. Found: C, 56.06; H, 5.62; N, 9.54.

w

Diethyl 4-amino-6,7-dimethoxyquinoline-3-phosphonate (5b). (1220 mg, 72%) as a yellow oil. Rf: 0.34;
!H-NMR (300 MHz): 1.31 (1, 6H, 3/gH= 7.0 Hz, CHz), 3.36 (s, 3H, OCH3), 3.96 (s, 3H, OCH3), 4.17 (m,
4H, OCHjy), 7.41-7.67 (m, 2H, arom), 8.54 (d, 1H, 3/pg= 7.5 Hz, CH), 9.23 (s, 2H, NH2). {3C-NMR (75
MHz): 16.2 (CH3), 55.3 (OCH3), 56.1 (OCH3), 62.5 (OCHy), 106.7 (d,/Jpc= 183.7 Hz, C=), 116.3-155.7
(C-arom, C-ipso arom, HC-N and =C-N). 3/P-NMR (120 MHz): 21.2; IR (KBr) 3238, 3146, 1572, 1223 cm"
L. MS (EI) 340 M, 7). Anal. Calcd for C1sH2N2OsP: C, 52.94; H, 6.17; N, 8.23. Found: C, 53.11; H, 6.06;

AT O 1™
N, 8.17.

Diethyl 4-amino-7-chloroquinoline-3-phosphonate (5¢). (1150 mg, 73%) as a brown solid, mp 101-102 °C;
!H-NMR (300 MHz): 1.25 (t, 6H, 3Jgp= 7.2 Hz, CH3), 4.08 (m, 4H, OCHjy), 6.56 (s, 2H, NHj), 7.62 (d, 1H,
3JHH= 8.2 Hz, Hg), 7.66 (s, 1H, Hg), 8.01 (d, 1H, 3JgH= 8.2 Hz, Hs), 9.12 (d, 1H, 3/pH= 5.7 Hz, Hy). 13C-
NMR (75 MHz): 16.2 (CH3), 62.7 (OCHy), 108.6 (d,/Jpc= 181.7 Hz, C=), 129.5-133.9 (C-arom and C-ipso
arom), 152.5 (d,2JpC= 10.5 Hz, HC-N), 153.3 (d,2/pCc= 10.7 Hz, =C-N), 158.9 (C-ipso arom). 3{P-NMR

(120 MHz): 14.2; IR (KBr) 3249, 3134, 1533, 1211 cm™i; M S (EI) 3i4 (M+, 3). Anai. Caicd for
(“ nu ,P\NAﬁaD r‘ AORQ H <m N QQ’) E‘mmr] (@) A093 H 51A N QQ

Synthesis of 4-0-tolylaminoquinaline-3-phosphonic acid 6

A 20% aqueous solution of HCI (20 mL) was added to 4d (1850 mg, 5 mmol). The mixture was stirred and
refluxed until TLC indicated the disappearance of the compound 4d (4 hours). The mixture was concentrated
and the crude product was triturated with diethyl ether to afford 1300 mg (83%) of 6 as a yellow solid, mp
115 °C (dec); ZH-NMR (300 MHz): 1.96 (s, 3H, CH3), 6.02-8.04 (m, 8H, arom), 7.85 (d, 1H, 3Jpg= 6.6 Hz,
CH). {3C-NMR (75 MHz): 35.5 (CH3), 80.6 (d,/Jpc= 193.3 Hz, C=), 118.5-174.9 (C-arom, C-ipso arom,
HC-N and =C-N). 3/P-NMR (120 MHz): 6.9; IR (KBr) 3190, 1544, 1220 cm-1; MS (EI) 314 (MT, 4). Anal.

TY A £ WRT

Caicd for C16H15N203P; C, 61.15; H, 4.78; N, 8.92. Found; C, 60.93; H, 4.53; N, 9.15.
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Preparation of PB-imino and P-enamino phosphonates 12/13. Diethyl 2-phenyl-2-(V-
?lhsel;ylinﬂno)ethylphosphonate (12a) and Diethyl Z-2-phenyl-2-(N-phenylamino)ethenylphosphonate
a).

A dry flask, 100-mL, 2-necked, fitted with a dropping funnel, a Dean-Stark trap and magnetic stirrer, was
charged with 5 mmol of 2-(diethylphosphonyl)acetophenone22 11, 5 mmol of arylamine and 40 mL of
toluene. The mixture was refluxed until the formation of 5 mmol of water (~ 15 hours). The crude product
was purified by flash chromatography (50% n-hexane/ethyl] acetate) to give the title compound 12/13a (1600
mg, 97%) as a yellow oil. Rf: 0.62; IH-NMR (300 MHz) 12a: 1.11 (m, 6H, CH3), 3.39 (d, 2H, 2Jpy=23.3
Hz), 3.82 (m, 4H, OCHy), 6.56-7.41 (m, 10H, arom). 13a: 1.34 (m, 6H, CH3), 4.12 (m, 4H, OCH3), 4.37 (d,
1H, 2/pg= 12.2 Hz), 6.56-7.41 (m, 10H, arom), 9.28 (s, 1H, NH).{3C-NMR (75 MHz) 12a: 16.0 (CH3), 29.8
(d,/Jpc= 133.9 Hz, CHyp), 61.9 (OCHy), 119.2-141.2 (C-arom). 13a: 16.2 (CH3), 61.3 (OCH3), 84.2
(d,7Jpc= 187.3 Hz, CH), 119.2-141.2 (C-arom), 137.1 (d,3JpC= 19.6 Hz, C-ipso arom). 3/P-NMR (120
MHz) 12a: 21.6 and 13a: 23.7; IR (KBr) 3350, 1250 cm-1; MS (EI) 331 (M*, 32). Anal. Calcd for
CigH2oNO3P: C, 65.26; H, 6.64; N, 4.23. Found: C, 64.87; H, 6.92; N, 4.28.

Diethyl 2-(N-4-Chlorophenylimino)-2-phenylethylphosphonate (12b) and Diethyl Z-2-(N-4-
chlorophenylamino)-2-phenylethenylphosphonate (13b). (1730 mg, 95%) of 12/13b as a yellow oil. Rf:
0.56; {H-NMR (300 MHz) 12b: 1.18 (m, 6H, CH3), 3.42 (d, 2H, 2/py= 23.4 Hz), 3.88 (m, 4H, OCH»), 6.56-
7.53 (m, 9H, arom). 13b: 1.40 (m, 6H, CH3), 4.17 (m, 4H, OCHpy), 4.49 (d, 1H, 2Jpyg= 12.0 Hz), 6.56-7.53
(m, 9H, arom), 9.39 (s, 1H, NH).{3C-NMR (75 MHz) 12b: 15.9 (CH3), 29.5 (d,/JpC= 133.9 Hz, CHp), 62.0
(OCH3), 115.9-139.8 (C-arom). 13b: 16.1 (CH3), 61.3 (OCHp), 84.6 (d,/Jpc= 187.7 Hz, CH), 115.9-139.8
(C-arom), 136.6 (d,5JpC= 19.7 Hz, C-ipso arom). 31p-NMR (120 MHz) 12b: 21.3 and 13b: 23.3; IR (KBr)

3349, 1250 cm-1; MS (EI) 365 (M*, 43). Anal. Calcd for C1gH2CINO3P: C, 59.17; H, 5.75; N, 3.83. Found:
C,59.47; H, 5.89; N, 3.38.

Diethyl 2-phenyl-2-(N-3-trifluoromethylphenylimino)ethylphosphonate (12¢) and Diethyl Z-2-phenyl-2-
(V-3-triftuoromethylphenylamino)ethenylphosphonate (13c¢). (1910 mg, 96%) of 12/13¢ as a yellow oil.
Rf: 0.67; IH-NMR (300 MHz) 12¢: 1.12 (m, 6H, CHj3), 3.35 (d, 2H, 2Jpy= 23.4 Hz), 3.93 (m, 4H, OCH»),
6.82-7.46 (m, 9H, arom). 13¢: 1.35 (m, 6H, CH3), 4.12 (m, 4H, OCHj), 4.50 (d, 1H, 2Jpy= 11.7 Hz), 6.82-
7.46 (m, 9H, arom), 9.51 (s, 1H, NH)./3C-NMR (75 MHz) 12c: 15.8 (CH3), 29.5 (d,/JpC= 133.9 Hz, CHy),
62.1 (OCHp), 110.9-141.7 (C-arom). 13¢: 16.1 (CH3), 61.5 (OCH>), 86.2 (d,/JpC= 186.3 Hz, CH), 110.9-
141.7 (C-arom), 136.3 (d,3JpC= 19.1 Hz, C-ipso arom). 3/ P-NMR (120 MHz) 12¢: 21.0 and 13¢: 22.8. 19F-
NMR (280 MHz) 12/13c: - 107; IR (KBr) 3338, 1241, 1178 cm~1; MS (EI) 399 (M+, 28). Anal. Calcd for
Ci9Hp1F3NO3P: C, 57.14; H, 5.26; N, 3.51. Found: C, 57.47; H, 4.89; N, 3.39,

Reaction of enamino carbanions derived from phosphonates 12/13 with isocyanates. E-2-
(Diethylphosphinoyl)-3, N-diphenyl-3-(V-3-triflucromethylphenylamino)prop-2-enamide (14a).
Functionalized amides 14 have been obtained as described above for preparation of compounds 3 and 9,
using B-enamino/imino phosphonates 12/13 as starting materials to give the title compound 14a (2380 mg,
92%) as a yellow solid, mp 227-228 °C; {H-NMR (300 MHz): 1.11 (m, 3H, CH3), 1.28 (m, 3H, CHj3), 3.83
{m, 2H, OCH3y), 4.12 (m, 2H, OCH3y), 6.77-7.61 (m, 14H, arom), 11.47 (s, 1H, NH), 14.15 (s, 1H, NH). 13C-
NMR (75 MHz): 14.5 (CH3), 15.7 (CH3), 61.4 (OCH»), 61.6 (OCHp), 86.3 (d,/JpC= 197.4 Hz, C=), 118.6-
129.7 (C-arom and C-ipso arom), 133.4 (d, 3/pc= 4.1 Hz, C-ipso arom), 138.6 (C-ipso arom), 139.4 (C-ipso
arom), 168 .4 (d, 2Jpc= 16.1 Hz, CN), 169.2 (d,2JpC= 18.6 Hz, C=0). 3/P-NMR (120 MHz): 24.2. 19F-NMR
(280 MHz): - 62.2; IR (KBr) 3334, 3104, 1711, 1231, 1084 cm™!; MS (EI) 518 (M*, 11). Anal. Calcd for
CosHogF3N2O4P: C, 60.23; H, 5.02; N, 5.41. Found: C, 60.31; H, 5.11; N, 5.33.

E-2-(Diethylphosphinoyl)-3, N-diphenyl-3-(N-phenylamino)prop-2-enamide (14b). (2140 mg, 95%) as a
white solid, mp 256-257 °C; ZH-NMR (300 MHz): 1.12 (m, 6H, CH3), 3.82 (m, 4H, OCHy), 6.65-7.62 (m,
15H, arom), 11.50 (s, 1H, NH), 13.98 (s, 1H, NH). {3C-NMR (75 MHz): 15.8 (CHy), 61.3 (OCHyp), 84.6
(d,/JpCc=198.4 Hz, C=), 120.7-129.5 (C-arom), 133.8 (d, 3/pC= 4.0 Hz, C-ipso arom), 138.6 (C-ipso arom),
138.8 (C-ipso arom), 168.9 (d,2Jpc= 16.1 Hz, CN), 169.5 (d,2/pC= 18.6 Hz, C=0). 3/P-NMR (120 MHz):
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Al | - ¢ _aW_ W R _m_e »
£-3-(N-p-Chiorophenylamino)-2-(Diethyipho pnmoyl)-zv-(p-memoxypnenyu-a-pnenylprop -Z-enamide
3} a id wnn VAN_DA1 O TLT ATAAD (MY RALT2Y. 1 11 (o LL1 LT 2 on
P VTR N, THATINIVAIN T UU AVILEL). 1.11 (11, UL, bllj}, J.0U \lll,

. OCH; and OCH3), 6.85-7.50 (m, 13H, arom), 11.33 (5 1H, NH), 14.00 (s, 1H, NH). I13C-NMR (75
MHz): 159 (CH';) 55.4 (OCH3), 61.4 (OCH)), 85.3 (d,/JpC= 198.4 Hz, C=), 113.9-129.4 (C -arom), 133.6
(C- -ipso arom), 137.4 (C-ipso arom), 149.1 (C-ipso arom), 156.() (C-ipso arom), 159.8 (C-ipso arom), 168.3
(d,2Jpc= 16.1 Hz, CN), 169.2 (d2JpC= 18.6 Hz, C=0). 3/P-NMR (120 MHz): 24.6; IR (KBr) 3177, 3055.

1640, 1237 cm™1; MS (EI) 515 (M*, 7). Anal. Caled for C26HogCIN2O5P: C, 60.58; H, 5.63; N, 5.44. Found:

C. 6044 H 572-N.5
,60.44; H,5.72: N, 5.30.

E-2- (Diethylphosphinoyl)—ii—phenyl-?o -(N-phenylamino)-N-propylprop-2-enamide (14d). (1660 mg, 80%)
as a yellow oil. Ry: 0.89; IH-NMR (300 MHz): 0.88 (m, 3H, CH3), 1.04 (m, 6H, CH3), 1.57 (m, 2H, CHp),

3.24 (m, ZH, NCHy), 3.73 (m, 4H, OCH3), 6.55-7.29 (m, 10H, arom), 9.19 (s, 1H, NH), 13.96 (s, 1H, NH).
I3/ ATRAD /e RAYY_\. 11 4 /2°VEY N\ AL 7 /40T \ AA 4 7Y P PaVats PRy 4 oradl w0 o
C-NMR (75 MHz): 11.4 (CH3), 15.6 (CHa), 22.4 {CHjy), 41.0 (NCHpy), 60.8 (OCH»), 84.2 (d,*JpC= 195.
I, O\ 1TAT 1M & I _nwneesy 1220 1A 3T~ AN LT, n nnnnnnn s 120 T £ i o) TLT A (A2 Fonm
(12, W), 119, 7-13U.J \L-ailiiiy), 1535.0 ({4, “vP{=4.U i, © lpr aroiiiy, 150.7 (L~1pS0 ardinj, 10/ .4 GV pPC=
1A A 7 ONY 1INAKA2Tn A~ 101 Uz =M 31D:)\IA/ID/‘I")!\ ?\lu VIR 1 TR IFRA 17 INNTY 1A01 12AA
AU RRLy NNy AT (M drb—' L 7.2 Ry NS, x AVIVAEN \ L LT LY } dwnl s dy KBV \l\ul’ IOy JAVLy AV Ly 1érT
cm-1: S (ED 416 (Mt 16). Anal Caled for CosHaoN-Q4P: C. 63.46 697- N 673 sand:- C. 83721
cm o My (EDAQIOIMT, 10), Anal Lalcd [or (o2HagNa0a P ) ,u,.,“,u 2. roundl L, AL, 1,
6.74; N, 6.98.

Preparation of 4-Aminoguinoli 15. Diethyl 2-phenyl-4-phenylamino-7-trifluoromethyvlquinoline-3-
nhaonl nnata {(1&8a)

(300 MH2): 1.11 (t, 6H, 3JH_;_;~ 7.2 Hz, CH3), 3.90 (m, 4H, OCHz,), 6.98-8.37 (m, 13H, arom), 10.60 (s, 1H,
NH). /3C-NMR (75 MHz): 15.8 (CH3), 62.4 (OCH>), 106.4 (d,/Jpc= 181.8 Hz, C=), 120.8-129.4 (C-arom),
142.0 (C-ipso arom), 143.7 (C-ipso arom), 148.8 (C-ipso arom), 156.1 (d,2Jpc= 9.0 Hz, C(4)), 163.3
d,27pc= 9.1 Hz, C(2)). 3/P-NMR (120 MHz): 19.5. I9F-NMR (280 MHz): - 63.6; IR (KBr) 3238, 1563,
1205, 1088 cm-1; MS (EI) 500 (M*, 100). Anal. Calcd for CagH24F3N203P: C, 62.40; H, 4.80; N, 5.60.
Found: C, 62.19; H, 4.71; N, 5.88.

Digthyl 2- nhpnvl A.nhpnv!aqunqnnnnhnn_’l_nhnsphgpgge (18h). (1770 mg, 82%) as a white solid, mp
131- 132 °C; IH-NMR (300 MHz): 1.10 (t, 6H, 3Jgy= 7.2 Hz, CH3), 3.86 (m, 4H, OCHZ), 6.95-8.04 (m, 14H,
arom), 10.39 (s, 1H, NH). 3C-NMR (75 MHz): 15.7 (CH3), 62.0 (OCH»), 105.2 (d,/JpC= 182.8 Hz, C=),
120.2-131.4 (C-arom), 142.3 (C-ipso arom), 144.2 (C-ipso arom), 149.3 (C-ipso arom), 156.0 (d,2Jpc= 8.6
Hz, C(4)), 161.8 (d,2JpC= 9.6 Hz, C(2)). 3/ P-NMR (120 MHz): 20.2; IR (KBr) 3223, 1550, 1213 cm™}; MS
(ET) 432 (M+, 87). Anal. Calcd for CpsHysN2O3P: C, 69.44; H, 5.79; N, 6.48. Found: C, 69.39; H, 5.85; N,
6.4/,
Diethyl 6-chloro-2-phenyl-4-p-methoxyphenylaminoquinoline-3-phosphonate (15c). (1880 mg, 76%) as a
yellow solid, mp 126-127 °C; H-NMR (300 MHz): 1.08 (1, 6H, SJyg= 7.0 Hz, CH3), 3.74 (s, 3H, OCH3),
3.85 (m, 4H, OCHj), 6.78-7.88 (m, 12H, arom), 10.41 (s, 1H, NH). Z3C-NMR (75 MHz): 15.8 (CH3), 55.4
(OCH3), 62.0 (OCHy), 103.8 (d,/JpC= 182.8 Hz, C=), 114.6-131.9 (C-arom), 136.7 (C-ipso arom), 142.2 (C-
ipso arom), 147.9 (C-ipso arom), 155.9 (d,2JpC=9.6 Hz, C(4)), 156.3 (C-ipso arom), 162.1 (d,2JpCc=9.6 Hz,
c2). ”P NMR (120 MHz): 20.4; IR (KBr) 3233, 1510, 1240 cm1; MS (EI) 496 (M*, 84). Anal. Calcd for
L}x,nzopuvzuu :C, 6281 H, 5.24; N, 5.64. Fu'dﬁd C,62.84;, H,529, N, 5.71.
Diethyl 2-phenyl-4-propylaminoquinoline-3-phosphonate (15d). (1270 mg, 64%) as a white solid, mp
116-117 °C; {H-NMR (300 MHz): 0.99 (m, 3H, CH3), 1.07 (m, 6H, CH3), 1.71 (m, 2H, CH»), 3.65 (m, 2H,
NCH>»), 3.79 (m, 4H, OCH3), 7.20-7.36 (m 6H, arom), 7.59 (t, 1H, 3/ = 8.4 Hz, SJHH= 8.4 Hz, H7), 7.88
is

1.
13 ars s
1

(d, 1H, 3Jyy= 8.1 Hz, Hs), 8.10 (d, 1H, SJgHy= §.4 Hz, Hg), 8.94 (s, 1H, NH). {°C-NMR (75 MHz):
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(CH3), 15.8 (CHa), 24.5 (CHp), 52.3 (NCHyp), 61.5 (OCHy), 98.6 (d,1Jpc= 185.4 Hz, C=), 123.7-131.1 (C-
arom), 142.7 (C-ipso arom), 149.8 (C-ipso arom), 161.5 (d,2Jpc= 10.6 Hz, C(4)), 162.0 (d,2Jpc=10.0 Hz,
AN 31D AMAID /1AM MY, AN 1. ID /DN AAN0 1570 1mt1m 1 asc sy AnD /mad oay 4 a1
Aef). TIO-INVIR \ L& IVAERL ). L4.4, LK (ADY) 54968, 1008, 1417 ¢m*; M) (BE1) 3%8 (M™, Y4). Anal. Caicd 10or
C2H27N204P: C, 66.33; H, 6.78; N, 7.04. Found: C, 66.27: H, 6.84: N, 7.11.

Diethyl 4-Amino-6-chloro-2-phenylquinoline-3-phosphonate 16.

Quinoline 16 has been obtained as described above for preparation of primary 4-aminoquinolines §, using the
4-aminoquinoline 15¢ (N-p-methoxyphenyl substitu'ted) as starting material, to give the title conpound 16
(1310 mg, 67%) as a yeliow solid, mp 135-136 °C; {H-NMR (300 MHz): 1.14 (t, 6H, JJgH= 7.2 Hz, CH3),

fon ALT NrATY 7 A AYY wTE

~ a1 ~ . IR I b N B T O S Ot 731 3re 2= NN —~ [ Iy
3.81 (m, 4H, OCHy), 6.63 (s, 2ZH, NHj3), 7.37-7.70 (m, 8H, arom), 8.01 (d, 1H, 3/pyg= 9.0 Hz, CH). {3C-NMR
f™E WATT .. N. 1 & O 7T N £ 1 £TT N II\()"!/J,'_A' 10 1 YY_ v 110 A AN 4 ™ 7 N W LIRS ol
(/9 Miri7). 15.7 (Lr13), 0.1 (Ueny), 1Us.s (A, /PC= 10/.1 HZ, U=), 118.4-134.3 (L-arom), 14Z.1 {(L-1psSO
arnmY 1AL T (0 inen arnm) 180 £ (A2 Tn~n_ £N0N T, /AN VED DV (Y fomc nomea) 11 7 £33 0 Tan_ 14y 1 LT
Uit ), 140.5 (C-ipS0 dilil), 150.0 \G,*vPC= 0.V 1z, U{4yj, 13¥.5 (U-1pSO aiom), 101.7 (0,<J = 1U.1 nZ,
Y20 1QL Q /1 svmon armm ) 3_ D AIALD (190 NALTN. 17 . TR 700 29040 21AL 18£7 1920 -1, BEC /TITV 200
(<)), 100.0 (-IpS0 aiom ) C=IVIVIR \ 1V VINZ), 125, IK (RDT} 225U, 3140, 100/, 1230 Ci™*) M {(£1) O¥U
M+ 14) Anal Caled for CioHanCINAOLP- C SR A6 - H § 123N 712 Fonnd O SR AT H S 14 N 700
VAPR -y B/ LA, WBEWME AV s [YRESANAILN SRS 4R . ey JUTTU, By Jod Ty AN, [.100 LVULUL Uy JOUD, K3y J AU, AN, LU
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