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Chelates of 4 Bershie acid with maleniec and acetoaceHe aeid*

Mixed anhvdridss of sarbgyvlic and beranis aeids hvdralvgs very madilv!
“Aestyl borate” (tetraaestyl dibafﬁiég) is eommenly used for removing traees sf water
frem acetie asid3.

Contrary te expectation; mixing agueous seiutiens ef malenie aeid and 3-8-
thioureidopropane-2-berenie aeid hydrebremide* (I) immediately yielded the efys-
talline mixed anhydride gﬁ} Hydrebremie acid was releassd inte the selutien: The

) is eonsistent with the unusual stability of the predust. A

spire ehelate strueture ({ : redy
similar ehelate (iil) was prepared from sodium aceteacstate and the berenie asid (i)
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The struetures of beth ehelates; (i) and (111); were proved by beiling with
aqueeus eateehel; which rapidly liberated the earbexylic aeids and yielded the
gateehel derivative of 3-S-thisureidoprepane-3-berenie aeid, identified By infrared
eomparisen with an authentie sample®. _ _

Uliravielet speetia indieate that these ehelaies are stabie at high dilutien in
water oF sthanel. Hewever; mixing very dilute selutiens of the borenie aeid (I) and
sedium malonate of acstoacetate did net yield any ultravielet evidenee for the ehe-
lates: The malonie acid ehelate (1) shewed only end abserption dewi te 200 my but
lest a preten from the aeidie methylene group in 103 M aguesus sedium hydrexide.
The salt of (11) showed Ay, at 258 My, 65,y 9100; 4y, at 337 my. The aesteaestie aeid
eheiate (I1i) in ethanel shewed Ay, 8t 253 M sy, 9800; 4y, at 332 mp: _

Malotie aeid did not reast with benzeneboronie aeid; and it appears likely
that the thieureide group of; presuriably; any basie greupin a E@§iti@ﬁ t eoofdiniate
Wwith the baran atem is sssential 1o the stability af the mixed anhvAride siFusturs. The
eheiates (If) and (fil) ars semewhat reiated te dialkylbersniuii aestyldesionaies’
afid ethyl aesteacstats ehelatest.

Experiiiental .

Elielate af malpnie aeid with 3-8-thisureidoprepane=3=heranie raeid. A selutien
of 0.50 g of 3-S-thisureidopropans-3-berenie acid hydrobromide® in 2 mi of water
was mixed with 0.23 g ef malenie acid in 1 ml of water. Crystallizatien of the ehelate
Wi in@iiesd by Seratening and eeeling; yisid 5.34 8 (70%); m.p. atier recrysiallization
frem water 336=338° The NMR speetrum in perdeuteriodimethyl sulfoxide shewed
three singlets at 7 6.66 (NH and OH); 7 6.74 (CH;), and 7 8.77 (CH;) in the ratie 3: 2 : 6.
The infrared speetrum (KBr pellet) shewed €=0O and C=N banes at 5.78; 5.51; and
é@g II. (Féﬁﬁd' @; 365@} H, 4.965 3 4643 N, 12375 g; 13@3. @7ﬁj_iBN§©i§ 6&1%.:
€, 36.54; H; 483; B, 470; N; 12.18; §, 13.93%)
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Chelate of acetoacetic acid with 2-S-thioureidopropane-2-boronic acid. A solu-
tion of sodium acetoacetate prepared by boiling 0.28 g of ethyl acetoacetate briefly
with 0.08 g of sodium uyuroxiue in 1 ml of water was mixed with 0.52 g of 2-S-thiou-
reidopropane-2-boronic acid hydrobromide in 2 ml of water, lmmedlately precip-
itating 0.28 g of the chelate, m.p. after recrystallization from acetonitrile 252-254°
(dec.). (Found: C, 41.95; H, 5.93; B, 496; N, 1248; S, 13.84. CgH, 3BN,0;S calcd.:
C, 42.13; H, 5.74; B, 4.74; N, 12.29; S, 14.06%)
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