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N-[(4-TOLYLSULFONYL)CARBAMOYLJAMINO ACIDS
R(|]HCO;H
NHCONHSO,CsH,CH -4
Re- Puri-
crystn fied
sol- vield, ————Caled, %— — ~————Found, %———
No. R Mp, °C vent® A Formula C H N C H N
1 He 199-201 A 47 CmHmNanS 44 .11 4.44 10.29 43.86 4.79 9.96
2 CH;, 177-178 A-B 23 CuHuNaOsb‘ 46.15 4.93 9.79 46.49 5.07 9.64
3 (CH;).CH 177-178 A-B 55 H;sN0:8 49.68 5.77 8.91 49.89 5.81 9.02
4 Ce¢H;CH, 180-182 A-B 31 Ci7H1sN,0;58 56.34 5.01 7.73 36.19 5.26 7.45
[UCH
5 N : 189190 C 23 C1oH;16N30:8 56.85 4.77 10.47 56.88 4.93 10.67
H
6 HgNl(\TCéIm 173-175 D 14 CisHaN;O58-0.5H,0  47.71 6.290 11.92 48.01 6.26 11.68
| v
7 HgNéNH(CHz)a 189-190 B 22 CuHuN:053-0.51,0 44,20 5.83 18.41  44.35 6.05 18.50
8 HO.C(CHs), 178-179 B 5Ye C13H1eN0O78 45.34 4.68 8.14 45.35 4.64 8.21
9 L.d 131-132 A-B 47 C1aHyN:0:58 51.21 6.14 8.53 51.09 6.18 8.59

@ A = ethanol, B = water, C = dissolved in NaOH and reprecipitated with HCl, D = methanol-water—ether.
the compound prepared by alkaline hydrolysis of N-[(4-tolylsulfonyl)carbamoyllglycine ethyl ester.?

ployed as indicated in the Experimental Section.

analytical sample was prepared by recrystallizing a small portion
of the solid twice from ethyl acetate and benzene; mp 139-141°.

Anal. Caled for CHxN;O:S: C, 55.34; H, 5.70; N, 8.80.
Found: C, 55.62; H, 5.92; N, 8.88.

N2-[(4-Tolylsulfonyl)carbamoyl]lysine (6).—The crude N°®-
benzyloxycarbonyl-N2-[(4-tolylsulfonyl)carbamoylilysine (9.0 g),
prepared above, was dissolved in a mixture of 200 ml of methanol
and 50 ml of water containing 1 ml of glacial acetic acid. The
mixture was shaken with 0.8 g of 109}, Pd-C in a Parr apparatus
until 1 mole of hydrogen/mole of compound was absorbed (1 hr).
The mixture was filtered, the filtrate was evaporated in vacuo
to almost dryness, and acetone was added to yield a white solid
which was dried to give 3.7 g of product, mp 170°. Recrystal-
lization from methanol-water-ether yielded 1.9 g, mp 173-
175°. TFurther recrystallization did not raise the melting point.

N-[(4-Tolylsulfonyl)carbamoyl] glutamic Acid (8).—A mixture
of 0.046 mole (11.1 g) of r-glutamic acid diethyl ester hydro-
chloride™ and 0.02 mole (4.3 g) of 4-tolylsulfonylurea was
heated at 100-110° for 3.0 hr. The resulting oil was taken up in
150 ml of water, extracted with three 75-ml portions of ether,
dried (Drierite), and evaporated to give an oil. The oil was
taken up with 1 N Na,CO; and extracted with ether. The
aqueous layer was acidified with 3 & HCI and extracted with
ether, and the ether was evaporated to give an oil which, upon
treatment with water, yielded 13.4 g of a solid. The solid was
treated with 100 ml of a 109} ethanolic KOH solution at 0°
and then allowed to stand overnight at room temperature.
The mixture was concentrated in vacuo, the residue was dissolved
in 100 ml of water and acidified to congo red with concentrated
HCI to yield a solid. The solid was dissolved in a saturated
K,CO; solution, reprecipitated with 3 N HCl, and recrystallized
from water to give 4.1 g of product, mp 178-179°. Further
recrystallization did not raise the melting point.
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We have prepared a series of a-phenoxy-substituted propionic
and butyric acid derivatives. Among the derivatives are the
esters, acids, hydroxamates, and amides. These compounds were
tested for possible use as hypocholesteremic agents. Some of
these compounds had moderate activity in lowering of serum

b Identical with
¢ In this case the ester was em-

¢ The compound is N-[(4-tolylsulfonyl)carbamoyl]-6-aminocaproic acid.

cholesterol in guinea pigs. The most active compounds were
8,12, 13,17, 37, 39, 43, and 51 (Table I).

Experimental Section!

Preparation of Esters and Acids.—The esters were prepared by
refluxing equimolar amounts of the phenol, a-bromo ester, and
K,COy; in acetone. The esters were obtained by vacuum distilla-
tion. The acids were obtained by hydrolysis of the esters in
refluxing 2 N NaOH for 1 hr followed by neutralization and
filtration of the insoluble acids.

The amides were prepared by three methods.

Method 1. N-(4-Carbethoxy)phenyl-2-0-allylpropionamide
(9).—To a solution of 6.6 g (0.04 mole) of ethyl p-aminobenzoate
in 30 ml of dry ether was added 4.5 g (0.02 mole) of 2-¢-allyl-
phenoxypropiony! chloride while maintaining the solution at 0°.
After 2 hr, the amine hydrochloride was filtered off. The filtrate
was evaporated to dryness and the product distilled to obtain
3.2 g of bp 212-214° (0.03 mm), n®p 1.5714.

Method 2. N-(4-Pyridyl)-2-0-phenylphenoxybutyramide (51).
—A mixture of 2.5 g (0.01 mole) of 2-¢0-phenylphenoxybutyrie
acid, 0.94 g (0.01 mole) of 4-aminopyridine, and 2.1 g (0.01 mole)
of dicyclohexylearbodiimide in 40 ml of acetonitrile was stirred
for 3 hr at 25°, then allowed to stand overnight. The dicyclo-
hexylurea (2.3 g) was filtered off, and the filtrate was evaporated
to dryness i vacuo, The amber-colored residue was dissolved in
dry ether, and excess HCL was passed into the solution. The
crude hydrochloride (2.0 g) was crystallized from ethanol-ether
to give 1.6 g, mp 176-178°.

Method 3. N-Methyl-N'-2.0-allylphenoxypropionylpiperazine
(12).—A mixture of 7.0 g (0.03 mole) of ethyl 2-o-allylphenoxy-
propionate, 3.0 g (0.03 mole) of N-methylpiperazine, and 0.1 g of
sodium in 2 ml of ethanol was refluxed until no more ethanol was
removed in a Dean-Stark trap (approximately 2 hr). The mix-
ture was cooled and partitioned between ether and 3 N HCL
The water extract was saturated with K;COs, and the product
was extracted into ether. After removal of the ether, the product
was distilled to yield 4.9 g of material with bp 142-144° (0.04
mm). This product solidified on standing and was crystallized
from hexane to yield 2.3 g, mp 84-88°.

2-p-Allylphenoxybutyrohydroxamic Acid (14).—A solution con-
taining 0.02 mole of hydroxylamine was prepared from 1.39 g
(0.02 mole) of hydroxylamine hydrochloride and 0.46 g (0.02
g-atom) of sodium in 50 ml of ethanol. After removal of the
NaCl, 2.48 g (0.01 mole) of ethyl 2-¢-allylphenoxybutyrate was
added. The solution was allowed to stand at room temperature
for 40 days. The solvent was removed in vacuo leaving a solid
residue of 2.5 g, mp 111-118°. Two crystallizations from ethyl
acetate-hexane gave analytically pure material of mp 127-128°,

(1) Melting points were determined on a calibrated Fisher-Johns appara-
tus. Elemental analyses were determined by Drs. Weiler and Strauss,
Oxford, England.
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PRexoxy DERIVATIVES

R.
\
O(|3COR3
R,
Re-
. Yield, Bp {mm; or crystn ~—Tound, o=
No. Ry Ry R; C mp, °C solvent® Formula « H N
1 CH.CH=CH, CH: OH 63 37 1 CelTnaCy 69.88 6.84 69.86  6.67
2  CH.CH==CH. CH; OC:H;s 75 62 (0.02) CiaHisOy 7177 774 71.96 7.68
3 CH:CH=CH. CH; NHOH 41 76-77 B-1 CoHiNOs 65.14 6.83 6.33  61.52 6.73 6.20
4 CH.CH=CH: CH; NH: 85 136-140 (0.2) Ci:HisNO2 70.22 7.37 6.82 70,48 T7.42 6.90
5 CH:CH==CH. CH: NHCH; 93 52-57 i CuHuNO: 71.20 7.82 6.39 71.45 & 11 6.03
6 CH:CH==CH: CHy NH-n-CsHy 58 130-132 (0.15) CirHasN O 74.14 9.15 5.09 74.01 .17 5.09
7 CH:CH==CH: CH: NHCHCsH;CH,Cslls 99 101-105 1 CosHar N Oa 81.01 7.06 3.63 81L.05 7.10 3.86
8 CH:CH=CH. C(CH; NHCH.COOC,H; 92 160~162 (0. 15) CisHaNOs 65.95 7.27 4.81  66.28 7.37 4.91
4 CH,CH==CH: CH; NHC:H:COOCHs 45 212-214 (0.03) CuHaaN Oy 71.37 6.36 3.96 71.24 6.94 3.73
T T . SN . . . . . . o = e =
10 CHCH==CIL CHy  —N O 62 1541536 (0.05) CulfaNO; 69.70 7.60 5.09  ©6h.43 TR 516
./
1 CH2CH=CH. CH; NIINH, 11 7172 Bl CrHuN:Os 65,03 T.32 12,72 65,78 7.5l 1260
12 CH.CH==CIl» CHs; ~N NCH, 57 84-88 H CrrHaaN:O» 70.80 8.39 9.71  70.82 8.41 U.8%
e
13 CH:CH==CH. C,H; OIL 88 51 H CisHieOs 70.89 7.32 TL14 T80
14 C:Hs  NHOH 99 127128 a CiHiNOs 66.36 7.28 5.95 66.17 7.24 6.17
15 C:Hs;  NH: 99 58-60 P CiHiNO: 71.20 7.82 6.39 71.52 7.60 6,14
16 C:Hs NHCH;s 99 1850 P CieHe N O 72.07 8.21 6.00 71.76 8.21 6.12
17 CH:CH==CH: CuHs N(C;Hs): 40 142-146 (0.02) CorHaNO; 74.14 9.15 5.09 74.17 9.47 4.83
18 CH:CH==CH: C:H; NH-n-CsHuy 69 52-55 P s HsNO: T4.70 9.40 4.84 74.58 U.46 5.04
19 CR:CH=CH: (:Hs NHCHCsH:CH:Cslis 99 104-106 Et-M CyHzeNO:» 81.17 7.32 3.51 80.84 7.30 3.75
20 CH.CH=CH: C:Hs NHCH,CH.OH 98 65~66 E-P CuHaNOs 68.41 8.04 5.32 68.33 8.22 5.01
21 CH:CH=CH: C:H; NHCH,COOC:H; 49 173-175 (0. 1) CrrHasN O« 66.86 7.359 4.50 67.23 7.8% 4.48
22 CH:CH=CH: (H: NHCHCOOC:H;s 77 228-232 (0.08) CnHuNOs 71.91 6.86 3.81 71.76 6.78 3.95
. . N\ X . . -
23 CHCH=CII, Cylls —N 0O 71 166-168 (0.03) CillasNO; 70056 8.01 4.8+  70.62 8.12 4.7
_/
24 CH;CH=CH: s NHNH: 24 178-177 (0.02) CraHisNO2 66.64 7.74 11.96  66.83 7.7H 1179
25 CILCH=CH: CHs NHCH;CH;N(C:Hs): 64 168-170 (0.02) CryHaoN20: 71.66 9.50 8.80 7l.44 9.46 9.1
26  CH.CH=CH:; C:Hs NH(CH::N(CHz: 51 160-162 (0.08) CrsHosN200 71.01 0.27 9.20 T1.31 9.26 8.8y
i M N 3 el ~ —N’ el o — ~ = = o o N . GUN " = 31 5o A0 RE LA FRE
27 ClHyCH==CH, CoHs N\ NCH,CH—2,4-Cl, 59 148150 (1HCh Ea-1i CollaCLN-Q: 539,57 6.04 5.79 50.86 0 6,45 5T
28 Celis Cl; OH 81 138 B CrsH s 74.36  5.83 71,63 616
29 CeHs CH; NIl 99 94-97 Ta~T  CisHENO: 74.66 6.27 5.81  T+.4%4 6.66 H.70
30 Cells CH: NHOH 8 75-82 3¢ CisHiNOs 70.02 5.88 5.44 7009 5.79 5.20
31 CeHs CH:  NHCH; 49 64-65 H-Ea  CieHpNO: 75.27 6.71 5.49  75.72 6.77 5.77
32 Cells CHs  NHCOILCOOC, s 45 196-200 (0. 2) C19Ha N Oy 69.70 6.47 4.28 69.85 6.51 4.26
33 Cells ClHs —N/—\O uy 08-100 I CisHaN O3 T3.29 6.80 4.30  73.73 6.56 4.23
N/
34 Cells CHs  NHCH:CH:N(Colls)2 10 76-79 (HCh E CullnCIN2Q 66,92 7.75 7.43 6642 7.93 7.03
35 Cells CHs  NH({CH:):N(CHs): 34 76-78 P CoHaN2 02 73.59 8.03 8.58 73.67 7.96 8.45
36 Colls cH;  —Na— MW 43 166-168 (HLCD Et-I CaMiCINeO:  67.70 5.40 7.90 67.89 5.4 7.77
37 GeHy C:ll; Ol 87 149-149.5 Et=W  CipllisOs 7108 6.29 T80 6.57
38  CsH; CoHy  OCyHs 82 143~148 (0.2) CisHaOs 76.03 7.09 76.43 7.0
39 CuH; C:Hy  NHOH a9 131-132 [ CisHizNOs 70.83 6.32 5.16  T1.14 6.2 4.47
40 CsHs C:H;  NHa 99 105-107 Ea-H  CeHiNOs 75.27 A.7T1 5.49 T390 6.63 572
41 CeHs Hy  NHCIL 52 102-105 3a, CoHisNO» 75.81 7.11 5.20 75.97 6.90 5.42
42 Cells C2H;  NHC:Hs 57 132-136 (0.03) CisHaNO: 76.29 7.47 4.94  76.33 7.28 4.52
43 CgHs CoHy  NH(C:Hs): 99 57-59 B-H CooHasN O 77,13 8.09 4.50 76.78 8.00 4.66
41 Gl C:Hs  NH-n-CsHy; 55 180~192 (0.2) CoHe NO- 7750 8.36 4.30  77.20 B.00 13.86
45 Celly C:Hs  NHCH:CH;CsHs 75 212-214 (0.15) CasHas N O 80.19 7.01 3.90 79.95 6.83 4.57
46 Cells C:Hs  NHCHCsHiCH:Celis 55 240 (0.05), 94-85 If CaoHasNO2 82.72 6.71 3.22 82.64 .48 2.06
47 CsHs C:H; NHCH:CH.0H 63 202-204 (0.002) CisHa NOs 72.21 7.07 4.68 T2.15 6.96 +.8!
48 CeHs C:H; NHCH,COOC:Hs 44 200-204 (0.1) CooHarNOs 70.36 6.79 4.10 70.77 6.64 4.3Y
49 Cells CoHs  NH(CH2):N(CHzs): 83 55-56 P CanH2sN2 O3 74.08 8.29 8.23 73.72 8.06 8.36
Ny -
50 Cslis Colly; N NCH, 41 215-218 (0.15) Cas g No O 74.52 7.74 8.28 74,30 7.43 8.50
51 Colls CH;  ~NH / My 60 176178 (1ICD) Et-I3  CalaCIN20:  68.38 5.74 7.60 68.62 5.82 7.95

« B = benzene, E = ether, Ea = ethyl acetate, Bt = ethanol, H = hexane, M = methanol, P = pentane, W = water. " .Anal.
Caled: Cl, 9.41. Found: CI, 9.48.



