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TasLe [
N-[(4-TOLYLSULFONYL)CARBAMOYL ]AMINO ACIDS
R(|3HC02H
NHCONHSO0.,C¢H,CH;-4

Re~ Puri-

crystun fied

sol- yield, — Caled, 95— — ~———Found, %p————
No. R Mp, °C vent?® % Formula C H N C H N
1 He 199-201 A 47 CioHi2N2048 44,11 4.44 10.29 43.86 4.79 9.96
2 CH; 177-178 A-B 23 CuHuN:0;8 46.15 4.93 9.79 46.49 5.07 9.64
3 (CH;),CH 177-178 A-B 35 C1sHsN 0,58 49.68 5.77 8.91 49.89 5.81 9.02
4 CeH;CH, 180-182 A-B 31 Ci7HisN20;8 56.34 5.01 7.73 56.19 5.26 7.45

CH.
5 [ :INH : 189-190 C 23 C1eH1sN30;8 56.85 4.77 10.47 56.88 4.93 10.67
H
6 HgN(thé‘Ig)4 173-175 D 14 CisHgN;O38.0.56H,0  47.71 6.29 11.92 48.01 6.26 11.68
| v

7 HzNéNH(CHz)a 189-190 B 22 CuHaNs;0:3-0.5H.0 44,20 5.83 18.41 44.35 6.05 18.50
8 HO.C(CH,), 178-179 B 5Ye C13HisN.078 45.34 4.68 8.14 45.35 4.64 8.21
9 .4 131-132 A-B 47 C1sHyNO58 51.21 6.14 8.53 51.09 6.18 8.59

@ A = ethanol, B = water, C = dissolved in NaOH aud reprecipitated with HCl, D = methanol-water—ether.

¢ Identical with

the compound prepared by alkaline hydrolysis of N-[(4-tolylsulfonyl)carbamoyliglycine ethyl ester.? ¢ In this case the ester was em-

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 C22H27N307S: C, 5534, H, 570, 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)carbamoyl]lysine (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°. Further 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 ¥ Nay,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 HCI, 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

¢ The compound is N-[(4-tolylsulfonyljcarbamoyl]-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 equinmolar amounts of the phenol, a-bromo ester, and
K,COyj in acetone. The esters were obtained by vacuum distilla-
tion. The acids were obtained by hydrolysis of the esters in
refluxing 2 & 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-¢-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 2-0-allyl-
phenoxypropionyl 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-o-phenylphenoxybutyric
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-
hexyhirea (2.3 g) was filtered off, and the filtrate was evaporated
to dryness in 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 ¥ HCI.
The water extract was saturated with K,CO; 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 standiug and was crystallized
from hexane to yield 2.3 g, mp 84-88°.

2-g-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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PuegNxoxy Dmavarives

R.
\
O(leOR;1
R,
Re-
. Yield, Bp (mmy ar crystn ——aled, Ge——~ —Tound, Y=
No. R Ra R: A mp, 2C solvent® Formnla [ I N [ h N
1 CHCH=CH: CH; OH 63 B 1 Cialla O 69.88 6.84 69.86  6.67
2 CH:.CH=CIlL. CH; OC.H;s 7 62 (0.02) CisHisOy T.TT 7.4 71,96 7.68
3 CH:2CH=CH. CH; NHOH 41 76-77 D~11 CHBNO; 65.14 6.83 6.33  61.52 6.73 6.20
4 CH,CH=CH. CH; NH 85 136-140 (0.2) CyeHisN Oq 70.92 7.37 6.82 70,48 7.42 6.99
5  CH:CH==CH. CHs; NHCIH; 93 52-57 It CisHiNO2 71.20 7.82 6.39 7145 &11 6.03
6 CH:CH==CH, CI3 NH-n-CsHy 58 130~132 (0.15) CrzHas N Qa 14 9,15 5.09 7401 .17 5.09
7 CH:CH=CH, CH: NHCHCsHsCH:CeHs 99 101-105 I Cos HaN Qo 8L.01 7.06 3.63 81.05 7.10 3.88
8 CH:CH==CH. CH:  NHCH.COOC:Hs 92 160~162 (0.15) CeHaNO; 65.95 7.27 4,81 66,28 7.37 4.41
#  CH:CH=CH. CH; NHCH:COOC:Hs 45 212-214 (0.03) Car HisN Oy TLB7 6.56 $.06  T1.24 6.04 3.7%
B . SN
10 CHLCH==CH, (I =N §] 62 154=155 (0.05) CislInNO; 69.79  7.60 5.0 6943 T.83 5.16
o/
I ClLCH=CD. CH; NIINIL 11 71-72 Bl CreHuNeO: 65,08 7.32 12,72 6578 T.51 12,60
2 CH:.CH==CH. CH; =N NCH; a7 8.1-88 H CrHasN2Oy 70.80 8,39 9.71  70.82 8,41 Y.88
e
13 CH:CH==Cll. C,H; OII 88 51 i) Cy e 70.80 7.32 7114 7.80
4 CHLCH=CH, C:Hs  NHOH 99 127-128 Ia Cu N Oa 66.36 7.28 5.95 66.17 7.2% 6.17
15 CH«CH==CIL  CiH; NH. 99 5860 P CuHiNO: 71.20 7.82 6.39 71.52 T7.60 6.1
16 CH.CH=CH. C;Hs; NHCH; 99 18-50 D CuHwN O 72.07 8.21 6.00 71.76 &.21 6.2
17 CH:CH=CH.  Cols N(C,Is): 40 142-146 (0. 02} CorHuNO; 74014 9.15 5.09 7417 9.47 4.83
18 CH:CH=CH: C.Hs NH-n-CsHn 69 5255 I ol NO: 74.70 9.40 4.84 7458 0.4G 5.04
19 CH;CH=CI Colls NHCHCH;CHoCslls 99 104-106 Et-3  CorlI2aNO» 81.17 7.32 3.51 80.84 7.30 3.74
20 CH.CH=CH. C:H; NHCILCH.QH 98 65~66 I-p CuHaNO; 68.41 S.04 5.32 68.33 8.22 5.01
21 CH:CH=CH. C.lls NHCILCOOC:H: 49 173-175 (0.1) CrrHasN O 66.86 7.59 4.59  67.23 7.84 448
22 CH;CH=CH, (,Hs NIUCsH:COOC:Hs 7 228-232 (0.08) CoaHus N Oy 71.91 6.86 3.81 71.76 6.78 3.95
. . SN _ .
23 CHLCH=CiL,  C,H; -N 0 74 16G~168 (0.03) ClIaN O, 70.56 8.01 4.84 70.62 8,12 4.7
_/
24 CHyCH=CH.  C.IIs NINII 24 173-177 (0.02; CelLsN2Os 66.64 7.74 11,96  66.83 7.75 )1.79
25 CILCH=CH: C:Hs NHCH;CH;N(C:Hp): 64 168-170 (0.02) CysHaoN2Ox 71.66 9.50 8.80 7Tl.44 9.40 9.11
26 CH.CH=CH: ColIs NH(CH:)sN(CHa: al 160-162 (0.08) C1sHosN=0 71.01 9.27 9.20 Tl1.31 9.26 8.8
o= CILCH=C1L ~ / Yo . 9 - = - B o * . N O 50 5T 39 5 T ot S 5,40 5 T
27 SHyCH==Cl1I C:Hs —N\ NCH,CH,~2,4Cl, 59 148150 (1IChH Ea-i CoalHaCEN:Qe H59.57 6,01 5.70  H0.86 B.45 5. 73
28 Cglls Cl;  OH 81 138 n CysHuOn 71.36  5.83 TEBY 6.6
20 Colls CH; NI 99 91-97 La~II  CisHuNO; 74.66 6.27 5.81 7444 6.66 H.70
30 Cells Clls  NHOH 8 75~82 I CrsHsN O 70.02 5.88 5.44  T0.09 5.79 5.20
51 Css CH;  NHCU; 99 6165 H-Ea CiHeNO. 75.27 6.71 5.49  75.72 8.77 5.77
32 Cslls Clly  NHCILCOOC: 45 196-200 (0.2) CreHaN Oy 69.70 6.47 4.28 69.85 6.4l 4.26
33 Cells Clls —N/—\O i) 08~100 I CiHaN O3 73.29 6.80 4.50  73.73 6.55 1.23
34 Cglls CHs  NIHCH.CH.N(C:Hs). 10 76-79 (IICH E CallnCIN.OS 66,92 7.75 7.43 6642 7.93 7.05
35 Cglls CH;  NH(CH):N(CHs)z 34 76-78 P CaoHzN20, 73.39 8.03 8.58 73.67 7.96 8.45
36 Colls ety —xH—d Ny 45 166-168 (HCL) Et-E CuHpCIN:Os  67.70 5.40 7.90  47.80 H.1) 7.77
37 Gl Colly O 87 149-149.5 Et=W  CislhigQs 6.29 T80 007
38 CiH; CsHs  OCeHs 82 143-148 (0.2} CisHx0; 7.09 76.43  7.05
39 CHH; :Hy  NHOH 99 131-132 [5 CigHpzNOa 6.42 5.16  TL.14 6.29 4947
40 Cslly C:lIs  NH, 99 105107 La~IT  CiHENO: 7i .71 5.9 T390 6.65 H.712
1) Cells 2Hy  NHCIH; 52 102105 Ea CirHLNO,y 75.81 7.1l 5.20  75.97 6.90 5.42
42 Cells CoHs  NHC,Hs a7 132-136 (0.03) C13H2N O, 76.29 T.47 4.94 76,33 T7.28 4.52
45 CgHs CoHs NH(CoHs): 99 5759 B~ CogHas N O 77,13 8.09 4.50 76.78 8.00 .66
41 (gl CoHs  NH-n-Cslly 55 190-192 (0.2) CaHxNO» T7T.50 8.36 4.30  77.20 8.00 3.86
15 Cells CoHs  NHCH:CH:CsHs i) 212-214 (0.15) CosHas N O 80.19 7.0l 3.90 79.95 6.83 4.57
46 Cell; CoHs  NHCHGCsH4CH2CoIs 55 240 (0.05), 94-95 II CapHuNO) 82.72 6.71 3.22 82,64 ».18 2,06
47 Cels C:Hs NHCH:CH.OH 63 202-204 (0.002) CisHaNO; 72.21 T.07T 4.68 72.15 6.9 1.8l
48 CeH; C:H; NHCH:COOQC:Hs 44 200-204 (0.1) CooHesN O 70.36 6.79 4.10 70.77 G.64 4.30
49 Cyls CoHs;  NH(CH):N(CHs)o 83 55-36 P CHasNoO2 74.08 8.20 8.23 73.72 8.06 8.36
‘/_\ J -
30 Colls Calls =N NCH; 41 215-218 (0.15) Ce 1T N0 T4.52 7.74 8.28 74,30 7T.45 %.50
51 el C:ly —NH / My 60 176-178 (IICl) Et-E  CallaCIN:0:  68.38 35.74 7.60 68.62 5.82 7.u5

“ B = benzene, E = ether, Ea = ethyl acetate, £t = ethanol, H = hexane, M = methanol, P = pentane, W = waler. * Anal,
Caled: Cl, 9.41. Found: Cl, 9.48.



