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A hypothetical receptor site has been proposed by
Scherrer, ef al.,! in an attempt to correlate activity in
some N-arylanthranilie ucids with other known anti-
inflammatory compounds. Importunt features of the
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receptor site include a cavity to accommodate an
out-of-plane aryl ring and a cationic =ite 5.2 A fron a
good hydrogen-bonding site. The present paper de-
scribes some compounds which might possibly fit such
i receptor.

The readily available? ethyl 3-chloroquinoxaline-2-
carboxylate provided :u direct route to 3-arylumino-
quinoxaline-2-carboxylic acids including some with out-
of-plane aryl ring=.  Displacement of the relutively
reactive chloride® by substituted anlines followed by
hydrolysis produced the compounds shown in Table L.
Table I presents ultraviolet absorption data for =ome
of these compounds.  Ax found by Scherrver. ¢f al.* for
N-arvlanthranilie aeids, an absorption at 285 = 5 mu
ix present in those structures possessing an in-plane
aryhunino function. A hypsochromic shift 1= obzervel
i those structures with out-of-plane arylamino fune-
tions (7, 11) or in a 3-alkykunino (17) derivative.

When examined i the earrageenin rat foot edems-

TasLE |

SODILM SALTS OF 3-ANRYLAMINOQUINOXALINE-2-CARBONYLIC ACIDs

N e
@[ ]\:( 00 “Na
NZNHAr

Methiod
of  Yield,* ¢ oealed - e o foul

No. Ar prepn® % Iormula 11 N « 11 N

1 Phenyl A 9T CpHiNONa B2.TY s 14.63  62.70 569 14063
2 3-Triflucromethylphenyl A 83 CpllFyN30:Nu 5400 2 [1.83  33.88 262 11.66
3 2,4-Dichlorophenyl A 94 CuHsCLNO:Na 5058 2 11.80 5071 250 1207
4 2,3-Dimethylphenyl A ) C:HN;0.Nu 04 .80 E 13.35 64,97 4 7N 15339
5 3-Chloro-4,6-dimethoxyplieny] A 05 CiHiCIN 0N 53,48 3 11.00  53.19 357 1101
6 3-Chloro-2-niethylphenyl A IS CiHLCIN 0N 50300 3. 1250 36,99 3.55 0 1251
7 2,6-Dimethylphenyl B 2 CrHuNO0:Na-H.0 61.25 4.8 12.60  60.95 4.75 1258
N 2,3-Dichlorophenyl C 52 CrnHCLNO.Na2- 1.0 4814 2. 11.23  4x.40  2.71 11.236
O 2-Methylphenyl B 42 CiHuN3ONa0.5H.0 6210 3 13.59 61,92 420 1584
10 2-Methoxyphenyl A 01 CieH N30 Nu G156 .81 13.25  60.34 38U 1310
11 1-Naphthyl C Bi CyHN30.Nn G769 3,56 12,49 67 .42 o 12.20
12 iS-NitI‘(»thll)’l A 96 CisHoNONa 1.0 51.50 3.16 15.99 5169 .24 15,97
13 2-Bromophenyl ¢ 82 CiHeO0.BrN Nu 40,20 248 1148 49.45 251 11.02
14 4-Chloro-2-methylphenyl A 16 CieHuCIN,O.N3-0.511.0) 55.70 348 12,19 35.55 3.53 12.:30
15 3-Methoxyphenyl A 096 CgHpuNO3Nu 60.56 3. K1 13,24 60,30 3.80 1327
16 +4-Chlorophenyl A 76 CiHpCIN;O.Na 5451 5.03 1272 ».79 3160 13 a3
17 2-Morpholinoethyl B 45°  CpH o NO,N 0 55.55  H.RN 17.25 35 44 5. 44 17 44

« See lixperimental Section.

TasLr 11

ULTRAVIOLET SPECTRA OF 3-ARYLAMINOQUINOXALINE-
3-CARBOXYLIC ACID SODITM SALTS

AE.ff.)‘H' €,
No. 111; respectively
1 285, 395 29,300, 6250
2 290, 390 30,700, 6870
3 204, 390 30,400, 7050
4 283, 400 24,000, 5600
5 988, 321, 26,800, 19,000,
408 6050
[§} 286, 393 25,200, 6150
n 262, 385 25,300, 5250
9 285, 400 95,700, 5830
11 248260, 21,100, 19,100,
328, 405 17,000, 6400
12 221, 28K, 36,000, 31,400,
38T T050
13 N300 27,000, 6500
) 2960, 390 27,000, 6060)
17 256, 20K, 30,800, 3300,
384 5600

> None of these compounds melted below 340°,

* Recrystallized fram aeetone, mmp 208-300° dee.

test of Winter, ¢f al.,* at an oral dose of 100 mg kg
only 2 and 6 exhibited very weak antiedema activity.
The relative tack of zolubility of this class of compounds
may possibly reduce oral absorption, although this wax
not specifically investignted,

Experimental Section

Cowpounds in Table T were svuthesized by one of ithree
niethods.

A.—A combination of 0.015 mole of ethyl 3-chloroquinoxaline-2-
carboxylate and 0.045 mole of a substituted auiline was heated in
an oil bath at 1253° in a nitrogen atmosphere for 2 hr. After
cooling, 25 ml of ethanal and 25 mi of 109, NaOH were added and

(1) R. A. Sclierrer, (. V. Winder, und I*. W. 8liort, 9t Nationa) Medivinal
Cliemistry symposium of the Ameriran Chemical Society, .June 1064,
Abstracts, pp 111, 11x.

(2) A, H. Gowenlpek. . T, Newbold, unuil F. 3. SRpring, J. Cheon. Ser., 622

(1945).

(3) R. G. Shepuend, J. L. Vedrick, Advan. Heterocyelic Chem., 4, 374
119631,

4 0 A0 Winter, ¥ V. Risley, aud G. W. Nuss, J. Pharpacol. Krptl,

Fheror., 141, 369 (19633,



September 1966

the mixture refluxed 2 hr. Cooliug, evaporation to half volume,
and addition of 200 ml of water produced a solid. Filtration and
thorough washing with water and ether yielded analytically pure
material which did not melt below 340°.

Many of these compounds form tenacious hydrates and were
dried for analysis at 132° under vacuum over P.O; for 48 hr.
Certain compolnds (especially 2-methyl analogs) retained water
of hydration even under these drying conditions.

B.—After attempting method A and detecting incomplete
reaction by thin layer chromatography, the reaction mixture was
heated at 125° for 17-20 hr and then hydrolyzed and purified as
above.

C.—This method was similar to method A except that the re-
actants were combined in a pressure bottle and heated for 18 hr at
125°.

Acknowledgment.—The author is grateful to Dr,
Stuart Paulson for carrying out the biological testing.
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Large amounts of unsaturated phosphatidylserines
with defined fatty acid composition are needed for the
systematic study of the effect of phospholipids on
hemostasis, and these phosphatidylserines can only be
obtained by total synthesis. The available syntheses
have suffered in yield from the relatively energetic
methods used for the removal of protecting groups.

Recently, Eschenmoser’s group? has introduced an
easily removable protecting group, the 4-chloro-
butyroyl group, and we decided to explore the ap-
plicability of this group in phosphatide synthesis,

Experimental Section?®

N-(4-Chlorobutyroyl)-O-benzyl-( & )-serine methyl ester was
prepared exactly as described for the corresponding tryp-
tophan derivative,? replacing the tryptophan methyl ester
hydrochloride with O-benzyl-( = )-serine methyl ester hydro-
chloride.* The product was crystallized from CCli—hexane, mp
42°, yield 84 7.

Anal. Caled for C;HyCINO:: C, 57.41; 1, 6.43; N, 4.47.
Found: C, 57.39; H, 6.54; N, 4.60.

N-(4-Chlorobutyroyl)-O-benzyl-( & )-serine. A. By Hydroly-
sis of Methyl Ester.—The methyl ester (20 g) was dissolved in
60 ml of acetone and to this was added 1 N NaOH dropwise as
the alkali was cousumed. The hydrolysis was slow at first but
speeded up as part of the alkali was consumed. When close to
the theoretical amount of alkali was used up, 100 ml] of water was
added anud crystals of O-benzyl-{ = )-serine were filtered out. The

(1) Supported by Grant No. A-533 of the U. 8. Public Health Service.

(2) H. Peter, M. Brugger, J. Schreiber, and A. Eschienmoser, Helv. Ckim.
Acta, 46, 577 (1963).

(3) Solvents were dried over Molecular Sieve 4A of Linde Products Di-
vision, Union Carbide Corp. 4-Chlorobutyroyl chloride was purchased from
Aldrich Chemical Co., lnc.. and was used as received. Oleic acid was 999
purchased from Applied Science Laboratories, lne., State College, Pa.
Stearic acid 999 was purchased from Stearinerie Dubois Fils, Usine de
Scoury (Indre), France. Melting points were determined on the Kofler bar
and infrared spectra on the Perkin-Elmer lnfracord spectrophotometer,
Evaporations were done in vacuo in a rotating evaporator. All operations
with unsaturated material were under oxygen-free nitrogen.

(4) W. Grassmann, E. Winsch, P. Deufel, and A. Zwick, Chem. Ber., 91,
538 (1958).
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mother liquor was cooled and acidified with ice-cold 1 N phos-
phoric acid, giving an oil which solidified to 8.2 g (437 ) of erys-
tals, mp 117°, identical by infrared spectrum and niixture melting
point with material obtained by method B below.

B. By Ronwin® Acylation of Acid.—Dry O-benzyl-( £ )-serine!
(48.5 g, 0.25 mole) was refluxed and stirred with 28 m] (0.25 mole)
of 4-chlorobutyroyl chloride in 2 1. of dry ethyl acetate for 6 hr.
The solution was filtered and evaporated /n vacwo to & small

volume. Addition of CCls gave 42 g of the acylated material
(87%)- Recrystallized from ethyl acetate—petrolenm ether, it
had mp 120°,

Anal. Caled for C,HCINOg: C, 56.09; H, 6.05. Found:

C, 56.27; H, 6.04,

Phthalimidomethyl Ester of O-Benzyl-N-(4-chlorobutyroyl)-
(=£)-serine,—A solution of 3 g (0.01 mole) of the preceding
acylated O-benzylserine in 20 m] of dry DMF was treated with
1.97 ml (0.01 mole) of dicyclohexylamine and a solution of 1.95 g
(0.01 mole) of phthalimidomethyl chloride in 20 ml of dry DMEF.
The mixture was kept at 37° overnight. It was diluted with water
and allowed to crystallize. Recrystallized froni ethanol the
collected crystals had mp 125°, yield 2.8 g.

Anal. Caled for Cy;sHasCIN:Og: C, 60.19; H, 5.05; N, 6.11.
Found: C, 60.44; H, 5.24; N, 5.89,

Phthalimidomethyl Ester of N-(4-Chlorobutyroyl)-( & )-serine.
—The benzyl ester (10 g) was suspended iu peroxide-free tetra-
hydrofuran (THF) and hydrogenated at 3 atni over the Pd
catalyst of Tausz and Vou Putnoky.® After the addition of
boiling acetone to dissolve precipitated product, the catalyst was
filtered, and the solution was conceutrated in part aud cooled
to give crystals, mp 145°, yield 5 g. This hydrogenation did 1ot
always proceed as smoothly as described and the product gave a
test with ninhydrin indicating an N — O shift. Such material
was purified by chromatography ou silica gel (British Drmg
Houses, Inc.) by eluting the desired product with acetouie. The
purity of the material was conveniently investigated by tle
using the solvent system n-butyl ether—propionic acid—water
(120:90:11) with silica gel H (E. Merck, Darnistadt) and the
staining procedure of Pataki.”

Anal. Caled for CsH;CIN.Og: C, 52.11; H, 4.65: N, 7.60.
Found: C, 51.84; H, 4.53; M, 7.49.

pL-Phosphatidyl-(oleoyl stearoyl)-pL-serine f—1-Oleoy]-2-stea-
roylglycerol® (9 g) was brought iuto reaction with equivalent
quantities of POCl; and the protected seriue in the preseuce of
pyridine and quinoline under standard conditions®1t The
crude product was extracted with anhydrous ether and with
hexaie, aud the material iusoluble in these two solvelts wis re-
jected. The phosphatide appeared to be in the soluble portion
by infrared spectrum. This portion weighed 7 g. The niaterial
was dissolved in 75 ml of peroxide-free THF (distilled over excess
triphenylphosphine) and to the solution was added a niixture of
48 ml of 0.5 V aqueous silver perchlorate aud 75 ml of water.
The mixture was shaken mechanically uuder nitrogen iu the
dark for 40 hr. The THF was removed by distillation aud the
aqueous layer was extracted (CHCl;). The CHCI; solution was
washed with dilute KCl solution, dried, and distilled finally in a
high vacuum. The dry residue was dissolved in 90 ml of ethaiol
and cooled in au ice bath. To the solution was added 8.4 mM
hydrazine in 90 ml of ethanol. The reaction mixture was stored
at room temperature for 30 min and then evaporated.'? The
crude product was purified by the nsual techuigues of chroniatog-
raphy on silicic acid and DEAE-cellulose (acetate formi).® The
vield was 727 mg of crude phosphatidylserine (oile chromatogram)
of which half could be recovered as completely homogeneous
material after a second chromatograph. The product showed
only one spot moving opposite to natural phosphatidylserine
when chromatographed in amouuts of 250 wg ou silicic acid
impregnated paper; it had the infrared spectruni of phos-

(3) Cf. (a) E. Ronwin, J. Org. Chem., 18, 127 (1953): (b) ibid., 18, 1546
(1933): (c) ibid., 28, 1180 (1957); (d) E. Ronwin and C. B. Warren, ibid.,
29, 2276 (1964).

(6) J. Tausz and N. Von Putnoky, Chem. Ber., 52, 1573 (1919).

(7) G. Pataki, J. Chromatog., 1%, 541 (1963).

(8) For nomenclature see ref 9, footnote 1.

(9) D. L. Turner, M. J. Silver, E. Baczynski, X. Giordano, and 1. Rodale-
wicz, J. Lipid Res., B, 616 (1964).

(10) N. A. Bogoslovskii, G. 1. Samoshvalov, and N, A, Preobrazhenskii,
Zh. Obshch, Khim., 81, 1143 (1961),

(11) E. Baer and D. Buchnea. J. Am. Chem. Soc., 81, 1758 (1959).

(12) Thereaction period was reduced because the more usual conditions®11
gave poorer yields, possibly connected with the presence of colloidal silver.



