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Stability of Hydrocortisone 21-Aminoalkylcarboxylates in Solution?
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Eleven kinds of water-soluble hydrocortisone 21-aminoalkylcarboxylates were synthe-
sized and their apparent pK. values were measured. Kinetic examinations were made
on the behavior of these derivatives to hydrolysis reaction in an acid aqueous solution.
These derivatives were found to undergo hydrolysis by the first-order reaction. At pH
3.0 and 100°, there was a correlation (r= —0.883) between the logarithm of the decom-
position rate constant of these derivatives and their apparent pK. value, and it was
assumed that pKa. values had a more important effect on stability than their steric effect.
Comparison of pH profiles of the decomposition rate constant in the range of pH 1—5
indicated two kinds of pattern according to the chemical structure of the substituents. It
was assumed that these derivatives were decomposed by the catalytic effect of the hydroxyl
ion in the range above pH 3. Examinations were also made on the effect of ionic strength,
temperature, and buffer on the decomposition rate constant of several of these derivatives.

WY T I% hydrocortisone @ 21 (LA 4 vIEEDOHE Rt U7z hemiester SFBE%L RN A K
L, JKic#Eps7s hydrocortisone DK LRI Lic. U TX Wb oW L#REEEZREL, B KB
i 3513 B DK RS IG D BRI DU TEII TR L, (b RS L RE L DEAREEE LTz,

—F, A rvEEOHEECH L TEA & vEOHEGLKERTH D Z LHAFHTES. LasL7shib,
5o hydrocortisone FHEEDARICET B HMEE DL, Lo d Th bORERLM CABREXRBDE
W FETTAHTE, T ‘Table I 12573 % 5ic hydrocortisone o 21 fric g 4 + v ¥ O R EEZWMES LA
aminoalkylcarboxylate %ﬁﬁk&%ﬁﬁ@mﬁﬁi L.

SRSHMAL, WIFRABEERCABCABKREL LY 5 LR ElBbAk. PWT, ThBFHFEEDOA
2F o pKa [EEREET S & & bic, BUIKERPC ST Iks IS 2 W THFR S T B R BiEs
FRAKRT. '

£ B o

Hydrocortisone 21-Aminoalkylcarboxylate ¥8MD & Hydrocortisone 21-Chloroacetate (I) Hydrocor-
tisone 5.000g (0.014 mole) ¥ A5+ A7 A A7 3 F 40ml BB TR L, XbT, Z7rA7eFrsn7F
4 F 2.000g (0.018 mole) ## T L, 3 hr HRKEH, 30min R, 60—70° iniE LCRIGRTEET S, K
F, chicik 20ml winx, MEET 2 HERAERY % AcOEt fi. Na,SO, ¥k, WMERME. REWL 7« b
vIDEESLT, AGKES 1.433g (XK 23.7%) %#&. mp 231—233° (decomp.). []%+156.0° (c=1.124,
o %vv). Anal. Caled. CyH,04CH: C, 62.93; H, 7.12; C18.08. Found: C, 63.22; H, 7.27; Cl, 7.82.

Hydrocortisone 21-Iodoacetate (II)——1I 0.740g (0.002mole), Nal 1.217g (0.008mole) 7 = + v, 15
min BER. REWERERMBL, W4T 5 LaGEREHETS. PR, K, MeOH-7 « + vEKIDVHE

D) %1% LkKE—, BERIER, WA, ik, 91, 855 (1971).
2) —EIXAAEFELE 89 EXTHRE, LHE, 19694 4 A.

3) Location: Sagisukami-2, Fukushima-ku, Osaka.
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TaBrLE I. Synthesized Derivatives of Hydrocortisone 21-Aminoalkylcarboxylates

(IIHz O0—R
C=0
<OH
0
No. Hydrocortisone 21-ester R mp (°C)
v dimethylaminoacetate —OCCH:N(CH; ). 164—165°
VI diethylaminoacetate —OCCH:N(C.Hs ), 170—171°
VI morpholinoacetate —QCCH., NEO 210—211°
viI piperidinoacetate —0CCH, N@ 237°(decomp.)
IX «-dimethylaminopropionate ~QCCH(CH; )—N(CH; ). 185—186°
X a-diethylaminopropionate ~QCCH(CHs ) —N(C.Hs ). 156—156.5°
- . SNETE 209—211°
XI a-morpholinopropionate —QCCH(CH,) —N/JLO (decomp.)
XTI a-piperidinopropionate —OQCCH(CHs) —NE 215°
X1 p-dimethylaminopropionate —~OCCH; CH.N(CHs )a 169°
XIv B-diethylaminopropionate —OCCH,CH,N(C:Hs )2 77—78°
XV p-morpholinopropionate —0CCH;CH,NH 0 111.5—112°

RdR LTHER®E 07278 (K 81.3%) % /8. mp 209° (decomp.). [a]5+120.6° (¢=0.279, 2 #+ % + v).
Anal. Caled. CyH, Ol C, 52.08; H, 5.89; I, 23.93. Found: C, 52.29; H, 6.09; I, 23.94.

Hydrocortisone 21-a-Chloropropionate (IIT)——Hydrocortisone 5.000 g (0.014 mole) % < # + + v 75ml
CEML, ¥yov 1.3ml #inz, 20° LIFc a-chloropropiony! chloride 1.960 g (0.015 mole) # > # % 4
v 2oml W LLEBREHACHEFLCSR T 1hr fH. 251 100° © 1hr p#dE#H L 1T %45k
5. RIGH % WERNE L CREYICK 50ml % fn%, AcOEt CH . K% Na,SO, Bk, MERHLTH
BFEARENE S, EtOHIKER X v BEL L THGL R 0.669 g (xR 10.7%) % #%. mp 130—132°. [a]¥
+147.5° (¢=1.084, EtOH). Awnal. Calcd. CoaH330,C1-H,0: C, 61.20; H, 7.49; Cl, 7.53. Found: C, 61.25;
H, 7.37; Cl, 7.84.9 ,

Hydrocortisone 21-B-Chloropropionate (IV)—Hydrocortisone 5.000 g (0.014 mole), B-chloropropiony-
Ichloride 1.926 g (0.015 mole) % fjv <, III ODHFLARCRE 2 TIVE24KL, EtOH X » B#&
LTHEERE 1.008g (IR 16.1%) % 7&. mp 163—164°. [a]5+140.5° (¢=1.028, EtOH). Anal. Calcd.
CaaH3304CL: C, 63.64; H, 7.34; Cl, 7.83. Found: C, 63.44; H, 7.35; Cl, 7.81. ,

Hydrocortisone 21-Dimethylaminoacetate (V)—II 120 mg (0.0002 mole) % 7 + + v 10 ml TREEL, =
BTY 2747 3 vo 11.64% 7+ vEw 0.4 ml 2952 C 30 min B RIGW & v B2 BE”EL, 7
TP XD EERELCAERER 52 mg (X 51.4%) %7, mp 164—165°. [«]2+158.1° (c=1.035, EtOH).
Anal. Caled. CosHy,OgN: C, 67.09; H, 8.33; N, 3.13. Found: C, 67.26; H, 8.60; N, 2.97.

Hydrocortisone 21-Diethylaminoacetate (VI)—II 120 mg (0.0002 mole), ¢ =% 17 5 v 93 mg (0.001
mole) #HWNT, V 0BHFLABICKIESET VI #4KL, 7+ bv DR L THE K& 3 mg (s
31.7%) %%, mp 170—171°. [«]2+152.9° (6=0.994, EtOH). Anal. Calcd. CoHyOgN: C, 68.18; H, 8.69;
N, 2.95. Found: C, 68.34; H, 8.70; N, 2.77.

Hydrocortisone 21-Morpholinoacetate (VII)———II 122mg (0.0002 mole), morpholine 111 mg (0.001 mole).
ZRCTV oBE LAKCRIESE T VII 24Kk L, EtOH I b Friidh LCHEKR 74 mg (LR 65.19%)
1. mp 210—211°, [«]%-141.3° (¢=0.838, EtOH). Awal. Calcd. CorHyyO;N-15H,0: C, 65.43; H, 8.07;.
N, 2.83. Found: C, 65.67; H, 7.98; N, 2.81.9

Hydrocortisone 21-Piperidinoacetate (VIII)—II 244 mg (0.0005 mole) % 7+« » v 30 ml BT 5.

&hic piperidine 218 mg (0.003 mole) %#n%, 1 hr =i, RIGOETC Let » T, RIBTHICEBE SR

4) WIRIE B &K AFTIRAE T 5.
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%E@ﬁ&&%U.EE%T%,Eé%%%%ﬁ%ﬁﬁ.Mam{lbﬁ%%bféé%ﬁﬂ&ﬂw(ﬂ$820
o) %%, mp 237° (decomp.). Anal. Calcd. CogH,,0(N: C, 68.97; H, 8.48; N, 2.87. Found: C, 69.10; H,
8.66; N, 2.80. ’ . '

Hydrocortisone 21-a-Dimethylaminopropionate (IX)—1III 500 mg (0.001 mole) % 7 * + v 40 ml i©
¥sfiz L, Nal 166 mg (0.001 mole) %, Zhic ¥ A F1A1 7 I ¥V O 11.64% 7 = b v W 20 ml 24 80°
I inZ BT, 10 min RIZE L CHE T, 8hr @i, RICW & DR WERE L, HC Bt s L, AcOEt ¥
%t kK% NaHCO, TE7 o » M & L, AcOEt s, Rt ZKdE, NaSO, ¥itk, AcOEt @x. S
o ACOEt %Nz TEafb, ~v¥y X VFEARL CHREEEEL 82 mg (RE 16.1%) % . mp 185—186°
[]2+145.9° (¢=1.022, EtOH). Anal. Calcd. CyeHgON: C, 67.65; H, 8.52; N, 3.04. Found: C, 67.37;
H, 8.41; N, 2.85. '

Hydrocortisone 21-a-Diethylaminopropionate (X)—TIII 500 mg (0.001 mole) % 7 + F ¥ 25 ml R E.
chiev=917 § v 448mg (0.006 mole) % X ¢ Nal 166 mg (0.001 mole) &% T 6.5hr EH. IX OF
ékﬁﬁmﬁmﬁbf,&y%ylbﬁ%%Lfﬁﬁé%%3&%(m$68%)%@-mpw&4%ﬁ{Wﬁ+
158.8° (c=0.981, EtOH). Anal. Calcd. CygH,;306N-1/6 CoHe: C,69.29; H, 8.82; N,2.79. Found: C, 69.41;
H, 8.86; N, 3.00.9

Hydrocortisone 21-a-Morpholinopropionate (XI)—III 1.000 g (0.002 mole), morpholine 1.067 g (0.012
mole) Nal 0.332 g (0.002 mole) %* AT, IX DEA ARG IE T XI 4R L, HERLER,
AcOEt X v E# G L CHEER S 210 mg (XK 19.0%) ©&. mp 209—211° (decomp.). [«]34113.9° (c==
1.027, EtOH). Anal. Caled. CyHy,O;N-1/4 Hy,O: C, 66.18; H, 8.23; N, 2.76. Found: C, 66.21; H, 8.19;
N, 2.84.9

Hydrocortisone 21-a-Piperidinopropionate (XII)—III 1.000 g (0.002 mole), piperidine 1.020 g (0.012
mole), Nal 0.332g (0.002 mole) &= \'T, IX o4 LA RIG &% T XII 2FKL, £ R AL TR 5,
ACOEt & hFsER L C, L@@ & 155mg (&K 14.0%) % H. mp 215° (decomp.). [«)3+182.7° (c==
1.087, o #*+v). Anal. Caled. CyHyOgN: C, 69.43; H, 8.64; N, 2.79. Found: C, 69.52; H, 8.58; N,
2.46.

Hydrocortisone 21-g-Dimethylaminopropionate (XIII)—IV 4.000 g (0.009 mole) #E{/T7 & + v 500
ml . cheo 25 A7 3 v o 1164% 721 vIEW 19ml 2inx, 1.5hr B, 7+ vEFHEERE
#%, AcOEt Iz#fig L, NaHCO, KTH#E. 2\ TKHE, Na,SO, ¥k, AcOEt #HEH®E. 7 v b v XV E
gL THAES 1.948 g(R 47.8%) % . mp 169°. [o]2-+152.2° (¢=1.015, EtOH). A4nal. Calcd. CygHe-
ON: C, 67.65; H, 8.52; N, 3.04. Found: C, 67.55; H, 8.52; N, 2.98.

Hydrocortisone 21-g-Diethylaminopropionate (XIV)——IV 200mg (0.0004 mole), Y =17 3 v 179mg
mw2mm)%mh1,XHI@%%&@%K&W%%T)UV%%RL,A&/Eyiiﬂﬁ%%tfcaéﬁ
H122 mg (K 56.3%) #%&. mp 77—78° [«])2+146.9° (c=1.043, EtOH). Anal. Caled.: CyeH 30N C,
68.68; H, 8.85; N, 2.86. Found: C, 68.85; H, 8.74; N, 3.08.

Hydrocortisone 21-8-Morpholinopropionate (XV)—1IV 200mg (0.0004 mole), morpholine 111mg (0.001
mole) # AT, XIII OB LRABLKIGEIET XV %4 L, AcOEt X v E#H&KELTARKE 158 mg (X
%2 64.2%) %%, mp 111.5—112°. [«]5+4134.4° (¢=1.028, EtOH). Anal. Caled. CyH,,0,N-3H,0: C, 60.30;
H, 8.49; N, 2.51. Found: C, 60.25; H, 8.52; N, 2.59.9 :

ZAHO pKa EORE WD LEBC UCHNE L. FERCX 0.01x HCL 2.

EEOSHARECLBFEE 1) REO—) 125% (W) Bl Frey A7 3y 227 - A RW  HER
EFme*or7 v 125g % MeOH wwiFsn LTaE 100 ml &35, i) 12.59% (w/v) NaOH: NaOH 12.5¢g
%7k 15ml 2L, MeOH %z CeE 100ml &35,

ﬁ)ﬂﬁ?%%%ﬁtﬁi%&mmgﬁk3nﬂ%ﬁu,WWGEE?@K!Oml&K7mI%%&szf
WL, chic EtOH iz CaE 100 ml &3 5. HEEFTHRE. :

iv) MBI EE SR ¢ i) 100ml i 70% BEFEMAK 6ml &z, Zihic EtOH imx T & 500 ml &
+5. AREY.

v) 7Aa v Me FesoaT7 I VRE D) XU i) 2ERRE. REL, THO NaCl # ®EFHK No. 131
THRE®, FREER. ARAR.

2) EEEIE HpEW 1.0ml & 10ml x 277 A athiz AR, 7420 e Fexoa7 i VREK 0.6
ml %% CEEE, =T 30min MKE, oL TRERRSKRE L M A T4 &8 10ml &L, €&, EXT,
10 min R E#%, A3z Perkin-Elmer 139 B4t B, cell Tom 2 T £ BRI oW TERRIR
ﬁﬁ(nmmn)m%H%&%E%Mﬁ¢é.k%,ﬁﬂ@%@mbDm&@%%%mrﬁ%m&@Lfgﬁ&%
Flo bR E L. ‘ _ ‘ -

5) 60° WEHREEHRS .
6) KRBT TRTCREHRZLREH .
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ks, WIThoF#EKZO>WTY, R L F PR ATRBREEIEIE, B VIBEM 285 mM THD & &,
CTOEMIL, P L 20min BIIRETH D 2 L (Fig. 1). %7, =B CKRIEEKBE 3 min Kic
i, e Fedy aMeERL, SRMEP7R LS 50min BIREETHS = L b o i (Fig. 2).

;0_5— EO.Sr

v So—p—o —— =
";03‘\\‘4\—‘ .4; 0.3+ ( o
0.2

v (.92 g

2 = 0.2
30.17 _‘é

§ s 0.1
-~

<

0 20 40 60 80 100 2
' Time in minutes < 0 2|0 | 4,0 I Gb I Sb
Fig. 1. Effect of Ferric Ion Concen- Time in minutes
tration. on Stability of Ferric Hdroxamate Fig. 2. Stability of Hydroxamic Acid
from Hydrocortisone 21-8-Dimethylamino- from Hydrocorisone 21- B-Dimethyl-
propionate (5.0 x 10-%m) at Room Temperature aminopropionate (5.0 X 10~3m) at Room '
ferric ion concentration, Temperature

-@-:5.7mm -O-:28.5mm (P-: 114.0 mm

ARBRE L BE L 0BRERD S &, WIR OFEECOWTLFEALES BIFAER 2B SR, Lion
S CERDFBEDIRSMRIECECTRET 2= A7 L BIIRRIC L » CEH Sh 2. = AT ARE (mu)=

GoB*C STTERRIBHOBEE, ARBRERKOBLE, Bits 5y 5 0 BLES X 00t MR

DRE (mm) ¥RT. FLO0BERYIT e Fedy alrERETERLVHE Lo & 2T D I,
MADBRE  REOWEEY 5—8mu & L4% pH o 0.2 FERRR BRI EREL, 7v S sy
Elh., 7Y 710 BB ERCERLLOL, b EsL, PR EOBEREF c— &’ i & L 7.
RERPC7 Y712l VLT bk, RISZEELEE, SECLE L, HEK 1ml & DERE L.
MRS BEOERICEEL X, 2 MOoRBEHANT, FhEh 2 BFOREZITR, B 4 WO EE» DS
ZHM L. ¥/ Metrohm pH meter E 300 B (B4 % 5 ABHEEM EA 121 H) AW AR GRERL R
FoREEO pH 2#HE L. SBERKTEORKEBRED PH Zfbix, wWFhosad 0.10 HTFThosi.
Es, EREBRTIUNE, WThoBard 0.2v ErBEEK % B 7. '
BRE/OI M F74— BIBY CRABRLCHES 7.

B R & £ B
FAEME V—XV ik, Chart 1 OFBEIC Lichio TER L. CRDFEEOBR PR PEBELD 7 r L =2

0 0 0
Il Il
CH,0CCH,CI CH;OCCH.I ' CH,0CCH, —R
(!? C=0 " C=0 C=0
Cl1—CCH.Cl _ NOH Nal  [NOH y_g < OH
()] chion 1
C=0 |
HO <-OH
, © RI—=N(CH,)
0 0 ~N(C.H)s
CH.OC(CH).Cl  CH,0C(CH,).—R N
| i o —N H O
’ I - -
(B)ICI—C(CHZ)ZCI Oy g o
| —N H )
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F A OBEL X - TR CE%. Hydrocortisone % HFEWHE L L'TL D 21-chloroacetate O T A HEY
A ¥4 XU 21-chloropropionate % & B3 5% B kL LTRATS.

(A ¥) Hydrocortisone & 21-chloroacetylchloride % & X F/7 4 /v 57 3 FERTHEAS OHED K Lz -
CEHEALTIERL, SHea v tr Y Y aRAWCT e vHRT I &35, Zh CHEATHRT S vE

7« b vEBCEA I THY TS Bk &,

(B ) Hydrocortisone & «- % %i% p-chloropro-
pionylchloride % ¢ # v & € ) O VHTHET%.
crrfEshie I i IV ST 2 ZR7 3V
Zavitr b ) v AOFET, 7P VERRIAFY
v THEA LTS T 5 BB,

o33, B ¥ LT hydrocortisone 21-a-aminopro-

oo
=]
1

-3
<
1

Apparent pKa

(e
=
T
<

1 1 ’
0 20 40 60 80 100
Percent of ethanol
Fig. 3. Apparent pK, Values for Some
Hydrocortisone 21-Aminoalkylcarboxylates
at 25.0°

Time in hour

0
100 Osg
80

60

S
o
I

remaining

%

Do

o
[

10t
Fig. 5. Typical First-order Plots for the

Hydrolysis of Hydrocortisone 21-a-Amino-

propionates at pH 3.0 and 100°

@ X -A-:XII -Q-:XI -O-IX

remaining

%

Time in hour

0o 1 2
100 Qe— 83 4 5

J T T ™

80

60

40

20

10

Fig. 4. Typical First-order Plots for the
Hydrolysis of Hydrocortisone 21-Amino-
acetates at pH 3.0 and 100°

-@-: VI ~O-: VIII -A-:V -@-:VII

Time in hour

0 1 2 3 4 5
100 T T

80

o>
[a]

remaining

%
oo
=)
1

10
Fig. 6. Typical First-order Plots for the

Hydrolysis of Hydrocortisone 21-8-Amino-
propionates at pH 3.0 and 100°
-@-: XIV -O-: XIII -@-: XV

7) K. Morita, S. Noguchi, M. Nishikawa, Japan Patent 23, 174 (1963) [C.4., 60, 5603 b (1964)].
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pionate %1% JSix, HAEHE 111 OF L-EREED D, +OMOBAHGRIEEE, 7+ b vihig
WOTFETE, I EBED  ENTERGRE, Uhsy v, avfbr b ) v AFET, 6.5—9 BEBRTS
TR & - TR ZES C R8T, oot +4 VT, SOCRBMBENLTL 5 &%, RIEWolE
bzl dio, WROET T3 ERnTDBRI. :

PCOTINDFEMED =2 7 — VKEEHTO Z 0T O pKa % 25°, BRKGH T CRMEREEIC L » T
BE LT, SRR pK. fEL =5/ — L EHROBREL kD5 &, Fig. 3 IWRT X 5 K KEHRDKE BRI
2% ET, MEDHCEREIRDOH, KBEKHTOD pKe fEEIMEC L » TRDD 22 NT & 5. KFHE4E
L2, 25.0% 50% (v[v) =2 7 —~AIKIRAFTOZ0G D pKe fB% Table I 1R

S D FHELR OB KER A T ORI RGO TIE, pH 3.0, 100° D& CRENCHERB 7 v~ 75
74 —TRE LICER, HET27 ¢/ AnF VL hydrocortisone W ST 5 & L WA L. £ TIhb
FHEAECONT, pH 8.0, 100° DLATIMKSMBRIEEFTIEV, € Frsy ABEC L VEBETL = AT LA E
Bl = A7 VOBFEROMPEBH L OBMRE kDS & Fig. 4, 5, 6 KRET I 51, WEROBAICE T
LERBRRELN, B—RRIE Lo TOET S 2 s bhie.

Tasre II. Values of Amay of Hydroxamates, Apparent pK, Values and
Apparent First-order Rate Constants of Hydrocortisone
21-Aminoalkylcarboxylates

No. Amax(mu) Apparent pK,® 10 kobs(hr=1)®
v -500 6.23 1.95
VI 500 6.62 1.66
VI 490 — 3.63
VI 495 6.47 2.04
IX 485 6.32 1.53
X 490 6.85 1.03
XI , 475 — 1.26
XI 490 6.60 1.03
X1 506 7.56 0.74
XIV 506 8.00 0.65
XV 510 5.65 1.89

a) in 509% ethanol-water, 25.0°
b) at pH 9.0, 48.5°

FEFEHCONT, DEEEER O E%, TableII 1=
OER 0.4

DNTE FLRDICLBHT D pKe fHE, HF—RSIE -o.er VI
EER DM & DR ER kD2 &, Fig. 7 ©RT X5, L XVe Vee
WEDOMICHBIBIR 2D b B, LoMBIRIE, r= & -0-8f ixe *VI
—0.883 Th 3. z-1.0f XII® o X
C DHEEM DL, hydrocortisone 21-aminoalkylcarbo- '?o 1ol .XIEIXIV
xylate O IKDBIC D\ TiE, AEREET R, B 2
BHEOIFEMES D12, LD, %0 pKe EoZEREC 5.0 6.0 7.0 8.0 9.0
BIETXENETFCIL- T3 LD EHRINS. Apparent pKa
PEGEETMO pH-profile Fig. 7. Plots of Apparent pK, vs. Log kobs

on the Hydrolysis of Hydrocortisone 21-

H 1.0—5. TR B 5 .
PH 1.0=5.0 DFIIC 3T, 100° 12 35 1 2 SRS Aminoalkylcarboxylates at pH 3.0 and 100°

FEEESES D pH-profile % sRadi- b = 5, Fig. 8 Ioid i
S REBHRADOHEEIT X » TZED type ZiR Lz, WFhoOBEKC 2T, pH 3.0 Bl EoEIS T T,
IR A A v e X 5 DRI KERITH 5 & Edvbhhr o 7. pH 3.0 I FOMEBIC %\ T 12, aminoacetate
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1( 1r
= O 7o
[ =
6 S—
" 2
RS =]
'an —1r = —1-
20
jeTe} Q
2 —
—2 ol ] | ! ! —2 L ! ! 1 —
0 1 2 3 4 5 0 1 2 3 4 5
pH : pH
Fig. 8. Logarithm of the Apparent First-order Rate Constant, k in hr-1, for
the Hydrolysis of Hydrocortisone 21-Aminoalkylcarboxylates as a Function
of pH at 100° '
-@-: VII -@-: VIII -0O-:V -@-: VI -0O-:1IX -O-: XIII -@-: XIV
0.2 S 60
o ™
']"‘_‘ 0.0 |H40_ . A A pH 4.0
B= =
\_; —0.21 \ 2z
3 =< 201 H 25
< p
2_0'4_\ ol R
= o XIV N .
S S 0T 04 05 1z 14
0 0.2 0.6 1.0 Buffer concentration (M
7z ‘ Fig. 10. Effect of Varying Acetate
Fig. 9. Plots Showing the Effect Buffer Concentrations at Constant
of the Ionic Strength (u) on the . Ionic Strength (#=0.2) on the Hy-
Hydrolysis of Hydrocortisone drolysis of Hydrocortisone 21-Amino-
21 - Aminoalkylcarboxylates at alkylcarboxylates at 100°

pH 4.0 and 100° O, ®:V @:XIV

Tase III.  Apparent First-order Rate Constants for the Hydrolysis of Hydrocortisone
21-Dimethylaminoacetate in Various Buffer Systems with 0.2
Molarity at pH 2.0 and pH 4.0 (100°)

Buffer 10 kovs (hr—?) Eovs (hr—1)

system at pH 2.0 at pH 4.0
Acetate 1.4 1.4
Citrate 1.7 1.4
Tartrate 2.1 1.4

Tasre IV. Apparent First-order Rate Constants for the Hydrolysis of Hydrocortisone
21-p-Diethylaminopropionate in Various Buffer Systems with
0.2 Molarity at pH 4.0 (100°)

Buffer system 10 kops (hr™t) Buffer system 10 Robs (hr1)
Acetate 4.1 Phthalate 5.3
Citrate 4.6 Succinate 4.4
Tartrate 4.4
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Fig. 11. Arrhenius Plots of te Bimole-
cular Rate Constant, Aog— in m-1.
hr=1, for the Hydroxyl Ion Catalyzed

Hydrolysis of Hydrocortisone 21-
Aminoalkylcarboxylates at pH 4.0
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