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Synthesis of N-Aryl Phenylglycine O-Alkyl Esters and Its Substitution of Ester Moiety

Myung-Sook Park® and Hae-Sun Park
College of Pharmacy, Duk-Sung Women’s University, Seoul, 132-714

Abstract — For the development of new synthetic method for unnatural amino acid esters, N-aryl phenylglycine O-alkyl
esters 4da~i were synthesized through esterification, bromination, C-N bond formation from commercially available phe-

nylacetic acids. An efficient and practical reaction condition for esters 2a~c was that the starting materials 1a~c were refluxed
in absolute methanol for 3 hours with catalytic concentrated hydrosulfuric acid. In addition, bromines 3a~c were formated for
3 h in dichloromethane at rt with N-bromosuccinimide. Bromines 3a~c were also converted to 4a~1 through substitution of
arylamines during refluxing for 24 hours in ethanol with triethylamine. Interestingly, ethyl esters 5a~c were formed via trans-
esterification reaction when the p-sulfamylanilino group was used as a nucleophile in ethanol solvent.
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Fig. 1 — Structure of unnatural amino acids.
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M. p-Sulfamylphenyl) phenylglycine O-methyl ester (4a)

Etianol 60m/°ll methyl o-bromophenylacetate(3a) 12 ml
(76.2 mmol)i+ 7}8t U}S triethylamine 11.7 mi(83.8 mmol),
suli 1ilamide 13.12 g (76.2 mmol) 08 Yo} 1647t Fot &
Sredre Mg BT F 2ol AIE] I T ethyl
ace ttel40 m)Sh U0 mD% 7Hsto] FEE T f1E Helsh
RA O f715S B bl Sl ARSI 47158 T
sodiim sulfate’2 7124171 3 7FsEslo] A7|i- Ak yagka
o] 2% 4} H-#le] methylene chloride$} methanol®] &3+-guj
£ o] =kl 249 9t o] 2F%E methanolE 4

Vol. 47, No. 5, 2003

N-BOC a-tert-butyl
anisolated Glutamate

N-BOC a-tert-butyl
anisolated Aspartate

X
s
OH

1a-c
CH3OH, H*
3hrs, reflux
\©\/KOCH3
2a-c
NBS, CH.Cl,
3hrs, rt X
« HaN-{-SONH; o)
O\(?\ TEA, ethanol O-CH,
HN
OCHj3 16hrs, reflux
Br
da-c SO2NHz
Sa-c HN-AD-OCH, % o
TEA, ethanol O-CH3
2hrs, reflux HN
OCH,
X= H Cl Br 4a-f :
X
1a b 1c HNDD o
2a 2b 2c TEA, DMF, 0O-CH,3
3a 3b 3c _ HN
d4a 4b 4c 1h, reflux @
4d 4de 4f
4g 4h 4 4g-1

Scheme 1 - Synthesis of N-aryl phenylglycine O-alkyl esters 4a~1.

Argstol Anghdel ue FH(darg EUckScheme 1 F).

Yield : 16.03 g(65.9%), Formula C;sH;¢N,O,S(MM.W. 320.37),
mp 109.4~115.1°C, TLC[methylene chloride : methanol (9: 1))
Rf 041, Recrystn. solvent methanol. 'H NMR(DMSO-dy)
6 7.51~7.48(m, 4H, aromatic), 7.41~7.32(m, 3H, aromatic),
7.08(d, /=8.1Hz, 1H, NH), 6.94(s, 2H, NH,), 6.76(d, /=8.7
Hz, 2H, aromatic), 5.39(d, J=8.1 Hz, 1H, CH), 3.65(s, 3H,
CH,). C NMR(DMSO-dg) & 171.58(C=0), 149.55, 137.04,
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131.39, 12859, 128.11, 127.45, 127.01, 119.93(aromatic X 2),
59.01(CH), 52.32(CH,). FTIR (NaCl) em™ 3377(NH), 3269(NH,),
1732(C=0), 1324(S0O,), 1152(CO). GC-MS: m/z 320.37(M™),
261.1(100.00), 262.1(17.68), 181.1(12.44), 263.1(6.73), 180.1(6.31).

N-(p-Sulfamylphenyl) p-chlorophenylglycine O-methyl
ester (4b)

Ethanol 30 m/®| methyl a-bromo-p-chlorophenylacetate(3b)
5.0 mi(27.6 mmol}E 713t T3 triethylamine 4.6 m/(33.1 mmol),
sulfanilamide 4.75 g(27.6 mmol) <=2 2 Yo 16717t &4t &
3T Wh3-& FTAT F AdoA AA8] WZAIZ] T ethyl
acetate(30 m)¢} E(30 mNE 713l &3 & f7)%R B3t
Rew o] f715E £2 A W AFsIY fU15E B
sodium sulfate® AFAIT £ 79FsFHs] A7) Zgk gk
9] x4} EZ ol methylene chloride®} methanol®] Z3h-g-j
£ ¥ol w9 2ZAAE AUt o] 2HAE methanolZ A
AAsle] vjAe] 18 A b)ys AUrHScheme 1 ).

Yield : 7.85 g(80.1%), Formula C,sH;;CIN,0,S(MM.W. 354.81),
mp 149.8~151.7°C, TLC[methylene chloride : methanol (9 : 1)]
Rf 0.61, Recrystn. solvent methanol. S| NMR(DMSO0-dy)
8 7.54~7.45(m, 6H, aromatic), 7.12(d, /=8.1 Hz, 1H, NH),
6.96(s, 2H, NH,), 6.76(d, /=9.0Hz, 2H, aromatic), 5.43(d,
J=8.1Hz, 1H, CH), 3.66(s, 3H, CHy). *C NMRMDMSO0-dy)
8 171.15(C=0), 149.83, 136.66, 133.18, 132.01, 129.80, 129.03,
127.48, 112.51(aromatic X 2), 58.79(CH), 52.32(CH;). FT-IR
(NaCl) cm™ 3355(NH), 3224(NH,), 1731(C=0), 1315(S0,),
1143(C0), 776(C-Cl). GC-MS: m/z 354.81(M™), 295.1(100.00),
297.0(39.08), 296.1(17.22), 215.1(10.71), 298.0(6.05).

N-(p-Sulfamylphenyl) p-bromophenylglycine O-methyl
ester (4c)

Ethanol 30 m/°ll methyl o-bromo-p-bromophenylacetate(3c)
50 ml(23.6 mmol)E 7}§+ ThZ triethylamine 3.9 mi(28.3 mmol),
sulfanilamide 4.06 g(23.6 mmole) <=0 % ol 1677t &<t &
sHTh W8-S A3 F ALoM MAE] WZHA7] T ethyl
acetate30 m)} E(GB0 m)s 718l FE% ¥ 7155 et
oo o] 7158 B2 thA] ¢ A {715E
sodium sulfate® ATAI £ 73FEEsle] A7) 25 =H4
9] x4 EZ o) methylene chloride®} methanol®) 3-8
£ ol wate] 284S I o] 284S methanolZ A
A7ste] AN 1E FAH ey EUTHScheme 1 F=).

Yield : 4.50 g(47.7%), Formula C,;H;;BrN,0,S(M.W. 399.27),
mp 157.5~159.5°C, TLC[methylene chloride : methanol (9:1)]
Rf 0.53, Recrystn. solvent methanol. H NMR(DMSO-dy)

8 7.61~7.45(m, 6H, aromatic), 7.13(d, /=81 Hz, 1H, NH),
6.97(s, 2H, NH,), 6.76(d, /=9Hz, 2H, aromatic), 5.41(d,
J=81Hz, 1H, CH), 3.66(s, 3H, CH,). *C NMR(DMSO-d;)
8 171.06(C=0), 149.79, 137.08, 131.93, 130.15, 130.11, 127.46,
121.76, 112.50(aromatic X2), 58.72(CH), 52.94(CH,). FT-IR
(NaCl) cm’ 3354(NH), 3226(NH,), 1731(C=0), 1314(S0,),
1143(CO), 774(C-Br). GC-MS: my/z 399.27(M"), 259.0(100.00),
261.0(94.54), 260.0(87.63), 183.0(56.64), 76.1(50.19).

N-(p-Methoxyphenyl) phenylglycine O-methyl ester
(4d)

Ethanol 60 m/ol methyl o-bromophenylacetate(3a) 12.0 m!
(76.2 mmol)E 7}t t}2 triethylamine 11.7 m/(83.8 mmol), p-
anisidine 9.4 g(76.2 mmol) =22 Yol 2217} B9t e-F3kTt
W3S FET F Aol AAF YGAL TS ethyl
acetate(40 m)9} E-(40 m)yE 71l F2F ¥ H715 £}
Rem o] FTIEE EE o i AFsIt. f715E F
sodium sulfate® ZZAY ¥ IFsFsto] 1549 2% S
i}, o] ZZA%4-E ethanol¥} methylene chloride®) &3}+-gi]
2 Al 2] ANEHAdE 2UTHScheme 1 %),

Yield : 15.4 g(74.4%), Formula CgH,,NO;MW. 271.32),
mp 105.4~106.9°C, TLC[n-hexane : ethyl acetate (2:1)] Rf
0.57, Recrystn. solvent ethanol/methylene chloride. "H NMR
(DMSO-dg) & 7.51~7.48(m, 2H, aromatic), 7.38~7.30(m, 3H,
aromatic), 6.70~6.62(m, 4H, aromatic), 5.96(d, /=8.7 Hz, 1H,
NH), 5.17(d, /=8.7Hz, 1H, CH), 3.61(s, 6H, CH;x2). B¢
NMR(DMSOdy) & 172.36(C=0), 151.26, 140.86, 137.85,
128.44, 127.85, 127.43, 114.29, 114.19(aromaticX 2), 60.27(CH),
55.08(CHy), 52.06(CHy). FT-IR (NaCl) cm? 3398(NH), 2951(CH),
1736(C=0), 1513(C0O), 1238(CO). GC-MS: m/z 271.32(M™),
212.2(100.00), 271.2(54.11), 213.2(49.66), 168.1(27.50), 134.1(20.00).

N-(p-Methoxyphenyl) p-chlorophenylglycine O-methyl
ester (4e)

Ethanol 30 m/°] methyl a-bromo-p-chlorophenylacetate(3b)
5.0 ml(27.6 mmol)E 713+ thS triethylamine 4.6 mi(33.1 mmol),
p-anisidine 3.4 g(27.6 mmol) =22 Wol 2417k Fat #7519
th jEgE AT F A2elA AA3] YAt ethyl
acetate(30 mHt EQO m)E 713l FE3 F 7157 £
ReoH o] §715E EE WA W AHSGH. 15
sodium sulfateZ AZAI F 79FsE8le] 158 A =
28 ¥%lom, n-hexane : ethyl acetate(2: 1)& 202 A &
9] columng 33Tt Column $ HFoj7 24 FAAte] &

Aol methylene chloride®} ethanol®] EF-Eu]E Yol =T
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Yeld : 5.7g(67.9%), Formula C,cH;;CINO;(M.W. 305.76),
mp £1.2~82.7°C, TLC[n-hexane : ethyl acetate(2:1)] Rf 0.65,
Recr7stn. solvent ethanol. *H NMR(DMSO0-d,) & 7.52(d, J=
8.7 Hz, 2H, aromatic), 7.43(d, /=8.7 Hz, 2H, aromatic), 6.70~
6.6.(mn, 4H, aromatic), 6.03(d, /=8.7 Hz, 1H, NH), 5.24(d,
J=%."Hz, 1H, CH), 3.62(s, 6H, CH;x2). *C NMR(DMSO-
dg) ¢ 171.94(C=0), 151.32, 140.57, 137.01, 132.44, 129.32,
128 <0, 114.30, 114.27(aromatic X2), 59.44(CH), 55.05(CHy),
52..1(CHy). FT-IR (NaCl) cm™ 3399(NH), 2952(CH), 1739
(C=1)), 1513(C0O), 1238(CO), 777(C-Cl). GC-MS: nmv/z 305.76
M}, 246.2(100.00), 248.1(57.86), 305.1(30.61), 247.2(28.25),
134 1(11.16).

N-(p-Methoxyphenyl) p-bromophenylglycine O-methyl
ester (4f)

Etianol 30 m/*| methyl a-bromo-p-bromophenylacetate(3c)
5.0 11(23.6 mmol)E 7}3F tha triethylamine 4.0 m/(28.3 mmol),
p-arisidine 2.9 g(23.6 mmol) =22 Yol 24|17t FF 533
oo Ees FEAT F Aol MAE] E4AZ] t ethyl
acetzte(30 mHo} E(30 me: 718l &% & {U150t Ealsh
P10 IS 2 vl W At fU15S 55
sodim sulfateZ AZAT & 7MsE3l] A7) 2ee
]2+ E 2o methylene chloride®} ethanol®] ZgH-gw]E Yo
Libdel 2A%-S A9k o] 2F S ethanol® A A A
32 18 AW AhE EUcKScheme 1 #2).

Yicld :© 4.0 g(48.2%), Formula C;cH ;BrNO4(MM.W. 350.21),
mp ’6.9~78.5°C, TLC[n-hexane : ethyl acetate(2: 1)] Rf 0.53,
Recrystn. solvent ethanol. H NMR(MDMSO-dy) & 7.56(d, J=
8.4 bz, 2H, aromatic), 7.46(d, /=8.4 Hz, 2H, aromatic), 6.70~
6.6.(m, 4H, aromatic), 6.03(d, /=8.7 Hz, 1H, NH), 5.22(d,
J=¢.7Hz, 1H, CH), 3.62(s, 6H, CH,*2). ®C NMR (DMSO-
dg) v 171.86(C=0), 151.32, 140.54, 137.45, 131.32, 129.66,
121.03, 114.31, 114.27(aromatic X2), 59.51(CH), 55.05(CHj),
52.5%(CHy). FT-IR (NaCl) cm™ 3399(NH), 2951(CH), 1738
(C==1)), 1513(C0O), 1238(CO), 776(C-Br). GC-MS: m/z 350.21
M, 290.1(100.00), 292.1(99.76), 291.1(19.47), 293.1(16.90),
211..(10.76).

N-Phenyl phenylglycine O-methyl ester (4g)

A, V-Dimethylformamide 30m/°l methyl o-bromopheny-
lacetite(3a) 1.2 ml(7.9 mmol)E 718t kS triethylamine 1.1 m/
(7.9 mmol), aniline 0.7 m{(7.9 mmol) =22 Yo 80°CE f-#]
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2 AdAste] nEae] A (dgs AUTHScheme 1 FHE).

Yield : 1.4 g(73.7%), Formula C;sH;sNO,(M.W. 241.2), mp
78°C, TLC[n-hexane : ethyl acetate(3:1)] Rf 0.55, Recrystn.
solvent methanol. 'H NMR(DMSO-dg) & 7.51(d, /=78 Hz,
2H, aromatic), 7.37~7.31(m, 3H, aromatic), 7.05(t, /=8.4 Hz,
2H, aromatic), 6.67(d, J=7.8 Hz, 2H, aromatic), 6.57(t, 1H,
aromatic), 6.35(d, /=8.1 Hz, 1H, NH), 5.24(d, /=8.1 Hz, 1H,
CH), 3.63(s, 3H, CH,). C NMR(CDCl;) § 17237 (C=0),
145.89, 137.55, 128.87, 128.48, 128.31, 127.19, 118.11, 113.38
(aromatic X 2), 60.69(CH), 52.81(CH;). FT-IR (NaCl) cm
3401(NH), 2951(CH), 1737(C=0), 1174(CO). GC-MS: m/z
241.2M™), 182.2(100.0), 77.2(92.6), 183.2(71.6), 104.2(65.9),
241.2(52.9).
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N-Phenyl p-chlorophenylglycine O-methyl ester (4h)

N,N-Dimethylformamide 30 m/*}] methyl o-bromo-p-chloro-
phenylacetate(3b) 5.0 mi(27.6 mmol)Z 713k TS triethylamine
4.6 ml(33.1 mmol), aniline 2.5 m/(27.6 mmol) TO2 go 80°C
& FASFEA 117 B REEAIFT BEE-g TS & A
oAl A8 YZHAIZ] oS ethyl acetate(30 m)9t E(30 m)S
7keto &35 & 713N EEeigien o] §71%S 2R ¢
Al sbd MAHEIY 77158 F=F sodium sulfate® 72A)7)
T AsFsEete] e A E4E 9921, n-hexane :
ethyl acetate(4: 1) SvZ FA| A< columns 3 TH.
Column ¥ ojzl Zka =2)4k2] EZe| methylene chloride?}
methanol®] EE-4wlE Yol Ak w3 =FAQE AU 9]
Z77%E methanol® A A7slo] v 24 (Ah)E AAUTH
(Scheme 1 #%).

Yield : 4.2 g(55.3%), Formula C,sH,,CINO,(M.W. 275.73),
mp 73.4~74.5°C, TLC[n-hexane : ethyl acetate(4 : 1)] Rf 0.43,
Recrystn. solvent methanol. 'H NMR(DMSO-dy) & 7.53(d,
J=84Hz, 2H, aromatic), 7.44(d, /=8.7Hz, 2H, aromatic), 7.05
(t, J=8.7 Hz, 2H, aromatic), 6.67(d, /=8.4 Hz, 2H, aromatic),
6.59(t, /=7.2 Hz, 1H, aromatic), 6.41(d, /=8.4 Hz, 1H, NH),
5.32(d, J=84Hz, 1H, CH), 3.64(s, 3H, CH,. *C NMR
(DMSO-dg) & 172.22(C=0), 147.04, 137.27, 132.99, 129.81,
129.16, 128.92, 117.32, 113.48(aromatic X 2), 59.15(CH), 52.74
(CHy). FT-IR (NaCl) cm-1 3402(NH), 2952(CH), 173%(C=0),
1174(C0), 819(C-Cl). GC-MS: m/z 275.73(M™), 216.1(100.0),
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218.1(65.0), 77.1(35.6), 217.1(30.1), 104.1(24.7). Az).

N-Phenyl p-bromophenylglycine O-methyl ester (4i)

N, N-Dimethylformamide 30 m/*] methyl o-bromo-p-bromo-
phenylacetate(3c) 5.0 m/(23.6 mmol)s 713+ U3 triethylamine
4.0 m(28.4 mmol), aniline 2.2 ml(23.6 mmol) =2 Z o] 80°C
£ fAEFEA A7 Bt REAIRT S T AR

oA 23] WZAR] Ty ethyl acetate(30 ml)B]- EZE0m)S
Halel 288 F 4715 Lelsigon] 22 220

Al 1 ARt £71%8 T<F sodium sulfate® 7AFAI
T AdEFHstd 4 158 A4 E4 ¢l methylene
chloride®} methanol®] -85 do] w3 22HA& A
t} o] 224E methanolE AA7sle v|SH9] A Aiys A
StH(Scheme 1 #x).

Yield : 3.9g(51.3%), Formula C,;H;,BrNO,(M.W. 320.13),
mp 79.5~80.3°C, TLC[n-hexane : ethyl acetate(4 : 1)] Rf 0.39,
Recrystn. solvent methanol. 'H NMR (DMSO-dy) & 7.58(d,
J=6.6 Hz, 2H, aromatic), 7.47(d, /=6.6 Hz, 2H, aromatic), 7.05
(t, /=8.4 Hz, 2H, aromatic), 6.67(d, /=8.4 Hz, 2H, aromatic),
6.57(t, /=72 Hz, 1H, aromatic), 6.40(d, /=8.4 Hz, 1H, NH),
5.30(d, J=8.4Hz, 1H, CH), 3.63(, 3H, CHy. “C NMR
(DMSO-dg) & 172.14(C=0), 147.02, 137.71, 131.83, 130.15,
129.16, 121.58, 117.32, 113.48(aromatic X 2), 59.21(CH), 52.75
(CH3). FT-IR (NaCl) cm-1 3401(NH), 2952(CH), 1739(C=0),
1174(C0), 816(C-Br). GC-MS: m/z 320.13(M"™), 260.1(100.0),
262.1(100.0), 77.1(33.1), 180.1(28.3), 261.1(26.5).

N-(p-Sulfamylphenyl) phenylglycine O-ethyl ester (5a)
A APRE 4a9) W20 FAsH k&A% tHScheme

0
OCH,

Br
HNA)-OCH,
TEA, sthanol
TEA, ethanol, 3a-c 24hrs reflux
24hrs, reflux

X
o)
O-CH, o -CH,

HN\@ + % HN-C)-S0,NH,

TEA, ethanol
4g-i

24hrs, reflux
X X
o] (o]
O-CHj O-CoHg
.. O
SO,NH, SONH;

4a-c ba-c

HN

+ 3
ads  OCHs

Scheme 2 — Substitution of Ester Moiety; Synthesis of methyl
esters 4a-c and ethyl esters 5a-c.

Formula C;gH;gN,0,SM.W. 334.40). 'H NMR(DMSO-dy) &
7.61~7.45(m, 6H, aromatic), 7.13(d, J=8.1Hz, 1H, NH),
6.97(s, 2H, NH,), 6.76(d, /=9 Hz, 2H, aromatic), 5.41(d,
J=8.1Hz, 1H, CH), 414(q, 2H, CH,), 1.13(t, /=7.2 Hz, 3H,
CHy). BC NMR(DMSO-dy) & 171.06(C=0), 149.79, 137.08,
131.93, 130.15, 130.11, 127.46, 121.76, 112.50(aromatic X 2),
61.01(CH,), 59.14(CH), 13.85(CHy).

N-(p-Sulfamylphenyl) p-chlorophenylglycine O-ethey
ester (5b)

9 APy

Z]—A)

Formula C,4H,,CIN,0,SM.W. 368.84). '"H NMR(DMSO-d;)
& 7.54~745(m, 6H, aromatic), 7.12(d, /=8.1Hz, 1H, NH),
6.96(s, 2H, NH,), 6.76(d, /=9.0 Hz, 2H, aromatic), 5.43(d,
J=81Hz, 1H, CH), 4.20~4.06(m, 2H, CH,), 1.13(t, /=72
Hz, 3H, CHy). “C NMR(DMSO-dy) & 171.15(C=0), 149.83,
136.66, 133.18, 132.01, 129.80, 129.03, 127.48, 112.51(aromatic
%2), 61.66(CH,), 58.79(CH), 14.30(CH,).

2 4b] WHSEAT FUFH WA THScheme

N-(p-Sulfamylphenyl) p-bromophenylglycine QO-ethyl
ester (5¢)

APFE 4c9] M2 I YA WHA 2 THScheme 2
Bz).

Formula C,¢H,,BrN,0,S(M.W. 413.29). 'H NMR(DMSO-d;)
& 7.61~7.45(m, 6H, aromatic), 7.13(d, /=8.1Hz, 1H, NH),
6.97(s, 2H, NH,), 6.76(d, /=9Hz, 2H, aromatic), 5.41(d,
J=81Hz, 1H, CH), 4.20~4.06(m, 2H, CH,), 1.13(t, J=7.2
Hz, 3H, CHy). “C NMR(DMSO-dy) & 171.06(C=0), 149.79,
137.08, 131.93, 130.15, 130.11, 127.46, 121.76, 112.50(aromatic
% 2), 61.66(CH,), 58.83(CH), 14.30(CH,).

dEZEn % nF

B A8 esterification IS Eu|2 3 alcoholk) 1t

207 Hwd & £HE 2a-cE Y3k Bromination
Z7% ¢8819 NhromosuccinimideNBS)E A}-&

3lod A2ofA] oF XML WES-A]7] Wohl-Ziegler bromination
9] dFelr}. Radical #H5-& 53191 a-bromo 313HE 3a-cE 3§
s

Allyl halide= 8] amines®) 43 QAR Ay 23k
2! bromideZ
o2 C-N 23S FAsIitt. Halide

-

mlme Xﬂ—‘i X]
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3}3h2 3a-c8] o-bromo groups anilino, p-methoxyanilino, p-
sulfar 7lanilino group S22 X#A7) 523k F7H) 4ai8 o
71 @ b uk-2& ethanol ¥ DMFE 22 &+ aniline, p-
anisicie, sulfanilamide®} ¥H&-A1ZTHScheme 1 #%).

Anlno group®] =318 8k Hl2ollA ethanole SR 313
& wo e 1003 A $FE 0, DMFE §HE 3lof 80~
90°C 3 frAlgt A9olli= 1AZhtef] Rkgo] ks Qlr.

p-Mzthoxyanilino group®] =32 $18t nksollMe 219 2S¢
9= 12| ethanold AMESIO L WHS-AI7l0] 2AZF A= ZSH
om =58 E ¥wA 2 Holth. Aniline#}?] wHE-# vzt
7HE &5 FE F RS A8 Ae HAEol He
Hi= 2, ol AR E YA triethylamine hydrobromide
Rt

p-41lfamylanilino group®] £33 913t vkgelX= DMFE &
W2 M A9, RS R Bgk ot FAREE AAEE
triethylamine hydrobromideZ #|A 8171 flslo] B2 Alxshd
A ertyl acetate® FESH= oA EAEAT triethylamine
hydrbromideZ} 2 #2154 %32 toluene FE3FF wlz71<]%
o} chap dRSAIZEe] 2 28 dElvel: ethanotd: WHS-E-
ujg2 . HE-sHe Zlo] 7BRERIT). T8 ethyl acetateR FF
ol - 7S AntozeE Aol A7IA Wskew A4
3} £- A methylene chloride®} methanols ¢F 2:1 H[&Z
ARE-590ck

C-> bond BAE S8 ARS8t amine?] 5Aef whzh wkg
AzEel Abe]lE H v, ethanols 715 £0iE 30 o p-
methcxyanilino group®] %818 Y3 p-anisidined ARE-SFAT
5oz oF 2413 Fed wheol FEH %L, anilino group®)
=91 S8l anilines ARSSINT 3ol oF 10417 =7t
2075]%1 91, p-sulfamylanilino group?] =418 A&l sulfanil-
amice 5 ARESIGIE 7-olli= oF 162131 o1ido] AQES &
aronu tic ring¥h& 7HA 11 Q= anilines 71F 2R 3AS W,
elec:ron donating group 7143 Q1E p-anisidine®] 74-$-ofji=
anilin 22} ¥ESATIO] O 39k electron withdrawing group
& 21421 8l sulfanilamide®] 7490l olHu) €4 of wke-
Algre] 2190t o) electron donating groups 7FAAL Al 7
$-of £+ aromatic ring 929 Nel| HzE HelFo] 38HE 39 o-
g2 i A7 v 949, Wit E electron withdrawing
group e 7HAIL Qli= Z-9-olli= electron donating groups 714
I3z Aol v A e® No| dxprt EAlei= At
HEi EEE o-BAE B8P 71 olel A g et ol 2l
A& 1z Ao HAFUKScheme 1 #x).

%31 NMR spectrum A}ol]A4] carbonyl group®! o-8t2%} 2
ot 409 NHe 243= Sppm3 6ppm F2oA] A&

couplng$hr& o+ A=, A5 2717 FAski L
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Table I-Ratio of methyl esters and ethyl esters

X X
O-CH, 0-C,Hs
R X HN, : HN, :
R R

-H 4a 82.1 5a 179
SO,NH, -Cl 4b 17.9 5b 82.1
-Br 4c 23.8 5¢ 76.2
-H 4d 99.9 5d -
OCH; -Cl 4e 99.9 5e -
-Br 4f 99.9 5f -
-H 41g 99.9 5g -
H -Cl 4h 99.9 5h -
-Br 4i 99.9 5i -

skewing EA& ERIEGICE. 0123 coupling #/d-2 NMR &+
7} Floluel] whehA ozt o FdE Uehigied), CDCLE
SUlE & Z9ol DMSO4,E $WR e A9A4dY
coupling #4o] B3] B =] ekl

C-N bond HANHEA] H7+2 ester X|Hkgo] A=)

ester?} ethyl ester®] 2] A4ge BT + AU
(Scheme 2 #X), 44 982 v ZrH(Table 1 =), X7}
H?l 7%= &, aromatic ring®l] oFF A% X|8=#] 942 3¢
o= methyl ester® FAJo] Asht Cl Br 59 halogen ¢
27t 299 A$olli= methyl estersEt} ethyl ester?] ¥Ao]
2 A8kt o] electron withdrawing group$! sulfonamide
group® halogen 947} Aol EQIE] glov g Axjo] Ky
7} iAo F o7 2¢-HA|A = ester®] C-O bond7}
ksl 7] gl AeFE AT F, 71E2] -OCH; group©]
HojA Y7k &uli(ethanol)el M 7118 -OC,H; groupO. 2|
gh5)= Zlojrh

C-N bond B4 REgAl, oj# st AAL anilino H3i= p-
methoxyanilino group®] ¥ 21ehEelr= A& a&s]=] ¢
2%al p-sulfamylanilino groupe] 1% U= SIFEAAT &
o}atA VlePdthScheme 2 2H%).

AEH o7 B Ao Mi= aromatic T2H F 7 7ERa1 Q)
1= A28 unnatural amino acid =32 N-aryl phenylglycine
O-alkyl esters 4da~i, 5a~cS phenyl acetic acid® &3}o]
esterification, bromination, amination 2! substitution of ester
moiety & FAT Wb o ® A zs8l Tk N-(p-Sulfamylaryl)
phenylglycine O-alkyl esters 4a~c 2F 24417k2] Hhgoll &
= AREH ethanol I} ester A EHH-E Q1o 7|Xjqt THE N-
electron donating group(p-methoxyaryl) < 712 33HE 4d~f
olu} AE)7} gli= N-aryl 3HEHE 4g~iolAs 2] $kgo] &
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