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Synthesis and Spectros copy of Novel-ct-Pyrazolylglycine Derivatives
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Thesynthesisof a-pyrazolylglycinederiv atives(7a-d) withdif fer ent substituents, startingfromglycine
havebeen prepared. Thespectroscopy of inter medi ate com poundsand thefi nal amino acidshave been dis-

cussed.

INTRODUCTION

u-Aminoacidsserveacentral roleinbi ol ogy and chem-
istry beingthefundamental constituentsof proteinsand me-
di atorsof ni trogenmetabolismandproviderawmaterial fora
largenumber of bi ologi cally im por tant pri mary and second-
ary metabolites." The number of naturally occurring -
amino acidshasgrown sub stantially from 20-aminoacids
nor mally foundinproteinstoover 7002 Inaddi tiontherehas
beenatremen doussurgeof inter estinpreparationof rel a
tivelyinaccessi bleunnatural aminoacidswhosepotential bi-
ologi cal propertiesandgeneral syntheticutil i tiesarejust be-
ginningtobereal ized. Of themeth odspresently avail able,
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those derived from electrophilic glycine equivalents are
worthmentioning?

Inthe course of our study on cyclization reactions*” of
dif ferentP3-diketoneswith hydrazinederiv atives, wehave
been ableto pre pare ti-pyrazolyl--amino acids via Scheme
I. Inthis paper wereport the syn the sisand spec tros copy of
theseaminoacidsandtheinter medi atecompounds.

RESULTS AND DISCUSSION

Theacetylation of glycinewascar ried out by are ported
method?® with the same yields and melt ing points of aceturic
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acid. Esterification of aceturic acid® with SOCI,/CHsOH
gave (1) in good yield. Photolytic bromination of ester (1)
with NBS/CCl4did not give sat isfactory results; how ever,
bromination with Bro/CCl4 in pres ence of AIBN (azobisiso-
butyronitrile), aradi cal ini ti ator, resultedinthefor mation of
ci-bromo esters(2) in good yields.™® Ontreat ment of (2) with
ter tiary amine, highly reactive w-acyliminoacetate (3) was
found in situ which on reactionwith B-diketones gave (4a-b)
inreasonably goodyields. These1,3-diketoderiv atives, on
cyclocondensationwith hydrazinederiv atives, af fordedN-
protectedi:-pyrazolylglycine esters(5a-d) which were hy-
drolysedto N-protected amino acids(6a-d). N-acetylated
amino acids(6a-d) were sub jected to en zy matic deacetyla
tion with acylase which sur prisingly failed. This can be at-
trib uted to steric hin drance dueto the bulky nature of the sub-
stratedur ingthereactionwiththeenzyme.

Fol low ing Schemel, theracemic ti-amino acids(7a-d)
could beprepared suc cessfully by deacetylation of ( 6a-d) un-
deracidicconditions.

In the 'H-NMR spectra of compounds (4a-b), two
methine pro tons (Ha and Hb) showed adou bl et of dou blet
and adou blet at & 5.36-5.8 and & 4.45-6.3, respectively. In
(5a-d) themethineprotonsshowed cou plingwiththeprotons
of N-H and showed adoubletintheregioni 5.28-6.4. In com-
pound (5b), these methyl groups linked with a pyrazole ring
showed separatesingletsduetounequal envi ronmental con
ditions.

Compounds(6a-d) ob tained by saponification of the
esters(5a-d) wereidenti fied only by IR spec trawhere the
C=0vi brationswereob served at 1720-1762 cm™ in place of
car bonyl stretching of ester group at 1704-1785 cm™. More-
over, C-O-C stretch ing of ester groups at 1105-1199 cm™
werealso ab sent in these com pounds. The purity of acids
wereconfirmedby el emental anal y sis. Inthe H-NMR spec-
traof (7a-d), themethineprotonappearedassinglet at & 5.2.
Themassspectraof (7a-d) showed base peaks dueto theloss
of —COOH group. Thepri mary fragmentationconsistentin
all of thecom poundswaschar acter ized by the presence of
mizM** -44]andM ** -45] due to the | oss of CO, and ~COOH
fromthemolecularion,respectively.

EXPERIMENTAL

Chemicals

Thefol low ing chemi cals ob tained from Sigmaand
Aldrichwereusedthrough out thiswork with out fur ther puri-
fi cationnamely, glycine, methyl sul phate,ammoniasolution,
acetone,al cohol, carbontetrachloride, azobisisobutyronk
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trile, triethylamine, THF, cit ric acid, so dium hy dro gen car
bonate, ethyl acetate, sodiumsul phate, petroleumether, etha
nol, hydrazine, phenylhydrazine, poatssium hy drox ide, hy-
drochloricacidand magnesiumsul phate. Ethanol wasfur ther
puri fied by thereported method.®

PREPARATION OF COMPOUNDS

Methyl 2-acetylamino-4-oxo-3-(1"-oxoethyl/phenylmethyl)-
pentanoates (4a-b)

The acylimino ester (3) wasgen er ated by ad di tion of
triethylamine (0.75 mL, 5.5 mmol) to bromo ester (2) in dry
THF at -78 °C. Af ter 30 min utesthe [3-dicarbonyl com pound
(6 mmol) stirred with triethylamine (6 mmol) in dry THF at
roomtem per aturefor 30 min utes, wasadded slowly to the
acyliminoester. Af ter warming, themix turewasstirred for
12 hoursat roomtem per ature. Then ague ous20%citiricacid
(5mL)wasadded andthesolutionwasneutral ized withaque
oussodium hy drogen car bon ate. Theprod uct wasex tracted
with ethyl ac etate (3x), dried (Na,SO,) and evap oratedin
vacuo. Puri fi cationwaspossi bleby recrystallizationfrom
ethyl ac etate/pet.ether or by col umnchromatography using
ethyl ac etate/pet.ether aseluent. M ethyl 2-acetylamino-4-
oxo-3-(1'-oxoethyl)pentanoates (4a): yield 44%, m.p.
103-5°C. IR (*¥max, KBr, cm™): 3304, 2956, 1749, 1725, 1656,
1548. *H-NMR (CDCls, S-values): 2.0 (s, 3H, NCOCHj),
2.23 (s, 3H, COCH?3), 2.32 (s, 3H, COCH?3), 3.71 (s, 3H,
COOCHy), 4.46 (d, 1H Hb, J =2 Hz), 5.26 (dd, 1H, Ha,J =5
Hz). Methyl 2-acetylamino-4-oxo-3-(1'-oxophenylmethyl)-
pentanoates (4b): yield 48%, m.p. 96-9°C. IR (¥max, KBr,
cmt): 3280, 3076, 2956, 1758, 1722, 1650, 1602, 1584, 1527,
1446, 1329, 1284, *H-NMR (CDCls, fi-val ues): 2.03 (s, 3H,
COCHs), 2.36 (s, 3H, N-COCHj3), 3.68 (s, 3H, COOCHg),
4.72 (s, 1H, Hb), 5.3 (dd, 1H, Ha, J =7 Hz), 7.62 (m, 5H,
Ar-H).

Methyl 2-acetylamino-2-(substituted pyrazol-4-yl)acetates
(5a-d)

Compound (4) (5mmole) dissolvedinethanol (50 mL)
and af ter ad di tion of hydrazine hy drate (100%) or phenyk
hydrazine (5 mmol), the mix ture was refluxed for 2-3 hours.
After evaporationtodry nesstheprod uct waspuri fied by
recrystallization from ethyl ac e tate/pet.ether or by col umn
chromatography. M ethyl 2-acetylamino-2-(3,5- dimethy}
pyrazol-4-yl)acetate(5a): yield 61%, m.p. 95 °C. IR (*max,
KBr, cm?): 3292, 1740, 1647, 1536, 1122. *H-NMR (CDCl 5,
g-val ues): 1.92 (s, 3H, CHsCO), 2.16 (s, 6H, 2 CHs-), 3.61
(s, 1H), 4.01 (s, 3H, COOCH3), 5.28 (s, 1H), 7.22 (s, 1H).
M ethyl 2-acetylamino-2-(3,5-dimethyl-1- phenylpyrazol -
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4-yl)acetate(5b): yield 70%, m.p. 140-1°C. IR (¥ma, KBr,
cmh): 3078, 2956, 2848, 1752, 1635, 1137.*H-NMR (CDCl 5,
d-val ues): 2.05 (s, 3H, -COCHg), 2.28 (s, 3H, CHs-), 3.33 (s,
3H, -CHa3), 3.75 (s, 3H, COOCHa), 5.54 (d, 1H, Ha,J = 1.6
Hz), 7.34 (m, 5H, Ar-H). Methyl 2-acetylamino-2-(3-
methyl-5-phenylpyrazol-4-yl)acetate(5c):yield 54%. m.p.
182-3°C. IR (max, KBr, cm™'): 3238, 3064, 2956, 1749, 1662,
1539, 1128. Methyl 2-acetylamino-2-(3-methyl-1,5-dF
phenyl pyrazol-4-yl)acetate(5d): yield 58%, m.p. 172 °C.

IR (*max, KBr, cm™): 3298, 3064, 3004, 2962, 1752, 1692,
1599, 1506, 1128.

2-Acetylamino-2-(substituted pyrazol-4-yl)acetic acids
(6a-d)

The N-pro tected amino methyl esters (5a-d) (1 mmol)
wererefluxed for onehour with amix tureof ethanol (20mL)
and 1IN KOH (1.5mL). Then the sol vent wasevap o rated un-
der reduced pressure, theresi duedissolvedinwater (20mL),
acidi fiedwithIN HCI (2mL) andex tracted with ethyl acetate
(3 20mL). The or ganic layer was dried with an hy drous
MgSO; and evap o rated to dry ness. The crude acid was pu ri-
fied by recrystallization from ethyl acetate/pet.ether. 2-
Acetylamino-2-(3,5-dimethylpyrazol-4-yl)acetic acids
(6a): yield 51%, m.p. 203 °C. IR (¥max, KBr, cm™): 3351,
3192, 2940, 1742, 1652, 1575, 1529, 1511, 1477, 1321, 1262,
1101,1047,721,715. El emental Analysis: (CoH13N30s; 211)
Calc. (Found): C =51.18 (51.02); H = 6.16 (5.95); N = 19.9
(19.7). 2-Acetylamino-2-(3,5-dimethyl-1-phenylpyrazol-
4-yl)aceticacids(6b):yield 57%, m.p. 186.3 °C. IR (¥max,
KBr, cm™"): 3941, 3313, 3237, 1729, 1629, 1535, 1432,
1401, 1387, 1271, 1120, 1034, 739. Elemental Analysis:
(C1sH17N3O3; 287) Calc. (Found): C = 62.7 (62.2); H=5.9
(5.1); N = 14.6 (14.2). 2-Acetylamino-2-(3-methyl-5-
phenyl pyrazol-4-yl)aceticacids(6c¢): yield 65%, m.p. 207
°C. IR (¥max, KBr, cm™): 3208, 3051, 2955, 1762, 1631, 1540,
1448, 1382, 1290, 1260, 1209, 1123, 1070, 985, 700, 651. El-
emental Analysis: (C1aH15N3O3; 273) Calc. (Found): C=61.5
(60.98); H =5.49 (5.11); N = 15.38 (14.89). 2- Acetylamino-
2-(3-methyl-1,5-diphenylpyrazol-4-yl)aceticacids(6d):
yield 61%, m.p. 192 °C. IR (¥ma, KBr, cmi'): 3256, 3060,
3010, 2857, 1728, 1647, 1600, 1522, 1480, 1371, 1335, 1320,
1256, 1214, 1156, 1101, 1039, 760. Elemental Analysis:
(Ca0H19N303; 349) Calc. (Found): C=68.76 (68.14); H=5.4
(5.05); N = 16.86 (16.33).

(Substituted pyrazol-4-yl)glycines (7a-d)

Thesuspension of N-acetylamino acid (1 mmol) in 20
mL of 10% HCI was refluxed for 50 hours. A cold mix ture
was ex tracted with ethyl ac etate and aque ous phase was ap-
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plied to anion ex change col umn (Amberlite CG 120, 20 mL
of resin bed). The col umn was eluted with fol lowed by 2%
aqueousNH; solution. Theag. anmoniafractionwasevapo
rated in vacuo. The crude prod uctswererecrystallized from
ethanol/acetone. (3,5-Dimethylpyrazol-4-yl)glycine) (7a):
yield 69%, m.p. 233°C (decom.). IR (¥max, KBr, cm™): 2908,
1641, 1518, 1446, 1377, 1344, 1287, 1212, 1149, 1044, 999,
894, 825, 738, 696. '"H-NMR(D-O, fi-val ues): 2.25(s, 6H, 2«
CHs-), 5.20 (s, 1H, Ha). MS: mVz (%): 169 (M™, 1.15), 125
(17), 124 (100), 122 (34), 109 (26), 108 (37), 97 (38), 95 (7),
56 (17), 52 (10). (3,5-Dimethyl-1-phenylpyrazol-4-yl)-
glycine) (7b): yield 72%, m.p. 220 °C (decom.). IR (*max,
KBr, cm™): 3064, 1635, 1503, 1431, 1380, 1206, 1116, 1017,
693, 759. 'H-NMR (D0, fi-val ues): 2.12 (s, 3H, -CH3), 2.18
(s, 3H, -CH3), 5.2 (s, 1H, CH), 7.4 (s, 5H, Ar-H). MS: m/z
(9%0): 245 (M ™, 2%), 201 (21), 200 (100), 185 (35), 184 (40),
173 (16), 77 (59). (3-M ethyl-5-phenylpyrazol-4-yl)glycine
(7¢): yield 58%, m.p. 230°C (decom.). IR (*max, KBr, cm™?):
3148, 2866, 1605, 1527, 1488, 1452, 1368, 1344, 1296, 1263,
1215, 1155, 1098, 999, 969, 792, 771, 729, 693. 'H-NMR
(D20, B-value): 2.52 (s, 3H, -CHs), 5.2 (s, 1H, CH), 7.2 (s,
5H, Ar-H). MS: mVz (%): 231 (M *™,1.5), 187 (26), 186 (100),
184 (13), 171 (23), 170 (14), 159 (15), 77 (32). (3-Methyl-
1,5-diphenylpyrazol-4-yl)glycine(7d): yield 63%, m.p. 216
°C (decom.). IR (¥max, KBr, cm™): 3364, 3160, 3046, 2716,
2548, 1617, 1506, 1449, 1431, 1371, 1323, 1296, 1262, 1107,
1074, 1011, 969, 912, 825, 792, 762, 696. ' H-NMR (D-0O,
d-value): 2.24 (s, 3H, -CH3), 4.07 (s, 1H, -CH), 7.25 (s, 10H,
Ar-H). MS mvz(%): 307 (M**, 1.5), 263 (30), 262 (100), 246
(19), 247 (12), 131 (10), 77 (59).

INSTRUMENTATION

Themelting pointsare un cor rected and recorded ona
Gallenkampdigi tal melting point ap paratus. For recording
IR, *H-NMR and mass spec tra, aHitachi 270-50, Jeol Model
JNM FX 900 and Varian Mat CH-5 were used, re spec tively.
Theel emental anal y siswascar ried out on Carlo ErbaM odel
DP 200. The NMR spec tra of all the com pounds were re
corded in CDCI; ex cept thefi nal amino acids(7a-d), where
DO wasused assol vent.
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