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In order to examine the structure and stability relationship of tertiary amine of
aminoalkylesters, derivatives of [(CoH;)(m-CH,0-C,H,)CHCOOCH,CH,R3] were syn-
thesized, cha.nging R3 to (CH) ( ), N(C,H;),(IT), N(n-CsH,),(I1I), N(iso-C;H,),(IV),

N(n-C Hy),(V), N > (VI) and N O (VII). By the use of a protonated amine ester

as a reaction spemes, catalytic constants of hydrogen ion (kg) and hydroxyl ion (kom)
were determined. The substituents in tertiary amine ester were less effective, either
for ku or kom than in secondary amine ester. Although the reactivity of diethylamino
esters decreased in the order of secondary amine>>tertiary amineaquaternary ammonium
salt for km, or secondary amine>>tertiary amineyquaternary ammonium salt for kom,
the ratios of (Fa)sec/(#u)ter and (kom)sec/(kom)ser (sec and fer denoting secondary and tertiary,
respectively) decreased when the ester reactivity decreased.

SE3RY TIx aminoalkylester D7 3 VA DIME, Fhbb 2 BT I vOBREATL L BAORER LD
WTERH %177\, 28K 7 3 vOBEBRED bulky (L3 05 ERENT S 2 &, Taft © Es{Hic X ) ZEENTH
TED T EREDI. KW TIXAEHY LR 3 VLD, Thbb3 &7 3 */OE@%@”WM?%%I&
TEDLS L%@'f%ﬁﬂzfﬁb %ﬁwkc‘:fc%ﬁ@:};ﬁ' DX 5K Lt LBXuworkims HIN TR
5o 7c.

£ B O 8

2-Dialkylaminoethyl 2-(3-Methoxyphenyl)phenylacetate D& R Kametani 5% oFEr L b &R L.

2-Dimethylaminoethyl 2-(3-Methoxyphenyl)phenylacetate Oxalate (I)~—@% b9 BER L b © %
L.

2-Diethylaminoethyl 2-(3-methoxyphenyl)phenylacetate Oxalate (II)——%%Q LY BNERLEd 0w FEH
Lz, -

2-Di-n-propylaminoethyl 2-(3-Methoxyphenyl)phenylacetate Oxalate (IID)~——EtOH—~(C,H;),0 7 b B k.
IEEM R % 8. mp 47—48° UK 38.4%. Anal. Caled. CysH,,0,N-1/2H,0:C, 64.08; H, 7.31, N, 2.98. Found.
C, 64.08; H, 7.15; N, 3.40. .

2-Di-isopropylaminoethyl 2-(3-Methoxyphenyl)phenylacetate (IV)—iiR#7E. K 42.0%. CH,I &L
THERR. (CH;),CO—(CoH;),0 20 & Fifsfh. LAt R & 2 8. mp 114—116°.  Anal. Caled. Cy)H,,OpNI-
H,0: C, 56.14; H, 5.69; N, 2.72. Found. C, 56.50; H, 5.62; N, 3.05.

D 811 : KERME, RANET(EE £+8), REFE, RMRET, TeET, #Ei, 95,273 (1975).
2) BAEEZRE 92 £EKTHRE, kK, 1972 £4 5. :

3) Location; a) Sakura Shinmachi, Setagaya-ku, Tokyo; b) Hongo, Tokyo.

4) T. Kametani, K. Klgasawa M. Hiiragi, T. Aoyama, O. Kusama, J. Med. Chem., 14 72 (1971).

NII-Electronic Library Service



No. 3 281

2-Di-n-butylaminoethyl 2-(3-Methoxyphenyl)phenylacetate Oxalate (V)——EtOH—(C,H,),0 25 B & 5.
EAWH K LB, mp63—65°. INHK 37.3%. Anal. Caled. CpuH,,0,N-1/2H,0; C, 65.32; H, 7.71; N, 2.82.
Found. C, 65.50; H, 7.68; N, 3.22. ‘ :

2-Piperilidinoethyl 2-(3-Methoxyphenyl)phenylacetate Oxalate (VI)——EtOH 7 5 EiE ., Ea ) vEIR -
# Bk 15, mp 154—155°, XX 37.8%. Anal. Caled. C, H,,0;N: C, 64.99; H, 6.59; N, 3.15. Found. C,
64.96; H, 6.76; N, 3.24.

2-Morpholinoethyl 2-(3-Methoxyphenyl)phenylacetate Oxalate(VII)— B4 59 RAR L d 0O 2 #H Lix.

2-Diethylamino-§- #'-(dimethyl)ethyl 2-(3-Methoxyphenyl)phenylacetate (VIII) Wik E B, XK 39.8
%. Anal. Calcd. Cy3H; O,N; C; 74.76; H, 8.46; N, 3.76. Found. C, 75.03; H, 8.47; N, 3.98.

2-Diethylaminoethyl 2-(3-Methoxyphenyl)phenylacetate Methobromide (IX)— &4 59 BNE& R Lt d o -
BHER L. »

2-Ethylaminoethyl 3-Methyl-2-phenylvalerate Hydrochloride @ & 5 WY LEBFEOFETERL k.
EtOH-(C,H;),0 »bE K. EastRER%EE. mp 100—102° (Lit 100—102°9). LK 30.5%:

FRE AR LRA—0oFEcIIERLL. _

MANBRRE LW LE-OHE T, Tok, LAY IV, VIII BEer0va yBEM 2 TR
L. '

Aminocalkylester QfZEftTEHMORITE

SEHY &ﬁ—@ﬁ%ﬂ%fﬁmt.
B B & £ B

REERE : o , :
BLAY (Table 1) OREHEOTFGHHY L RABOHETHRY, 1 KRERL » RET O RISEEER
‘ ‘f,(kobs) %ﬁ‘?bﬁ’l '

- TasLe I. N,N-Disubstituted Aminoalkyl 2-(3-Methoxyphenyl)-
phenylacetate and Apparent pKa. Values

(?C}h
e -
|
CHCOOCH:C-R?
N i
N
No. R R R3 Derivative pKa
I H H N(CH,), oxalate 7.06
I H. H N(CyHj,), oxalate 7.50
i H H - N(n-C3H,), oxalate 7.43
IV H H N{iso-C,H,), free base 7.36
v H H N(#n-CHy), oxalate 7.34
VI H H N > oxalate 6.86
N
VI H H N 0 oxalate 5.80
Ner
© VI CH, CH, N(C,H,), free base
IX H H N(C,H,), methobromide

4K BE, EHEEROBEOLECONT

BIED & R GOk S 4 JI5E Ui 2%,

3 7 3L OBREELRTN

RIEME LTS v b VEShAT § YD =A5 LVRIRE LCHED o (

VL B IR FEEEER (ku, kon) %R (Table I1).

5) A. Fleisch, K. Formanek, E. Habicht, W, Weis, Arznei, Forsh., 11, 1119 (1961).

WO IR LA EEBIIED bR o,

3) Rt » TKFEA I v 38 L UKERA
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TasirE II. Spec1ﬁc Acid and Base Catalyzed Rate Constants of Ammoalkylesters at 60°

OCHs .
(] R
CHCOOCHzC-R3
R3 -
Ko I I i IV y NV oy Ixe
N(CHj;), N(C,H;)y N{n-CyHy), N(iso-CyH,), N(n-C,H,), N N O N(C, Ha)z N(C,Hj),
“ka X 102 ) 7.4 6.7 6.9 3.4 6.6 7.0 10,0 1.9 - 5.6
" komx 1078 - 2.0 1.3 1.3 0.4 1.3 1.4 3.3 . 0.5 0.02

Ri=R?=H (I—IX), R*=R2=CH, (VIII)
@) quaternary ammonium salt
&) mole-L-thr-?

‘TasiLe ITI. Comparison of Rate Constants in Secondary Amine, Tertiary
Amine and Quaternary Ammonium Salt at 60°

R Secondary® Tertiary? Quaternary® = (ka)sec/ (kom)sec|
‘ amine - amine ammonium (ku)ter (kom)ter
CH, ~ km 14.0x 10 7.4x10% 18.9 9.0
kon 18.0x 10-® 2.0x1078 :
C,H; . ka 6.4x10 6.7x10? 5.6 %102 9.6 8.1
kou . 10.4x 1078 1.3x10-¢" 0.02x 10-°
#n-CsH, ku 3.0x10 6.9x10% 4.3 2.9
kon 3.8x10-¢ 1.3x 1078
iso-CoH, km 1.8x10 3.4x10% 5.3 3.5
kon 1.4x10°° 0.4x107¢ ‘ ‘
n-C,H, ka - 2.1x10 6.9x10% 3.0 1.2
kom - 1.6x10-® 1.3x107¢

a) taken from the ref. 1 (part XI of the present series) K. Kigasawa, N. Hasegawa (née Ikari), H. Ohtani, N. Ohtake,
S. Awazu, Yakugaku Zasshi, 95, 273 (1975)

b) same in Table.I1

rate constant (&): mole.L~t.hr-1

sec; secondary amine, fer; tertiary amine

i

Table IT X 0 3 7 3 Vi, B#Y THRE LI 2/K7 3 VERRD 7 I VEHOBREIRERC H 8 i B
3T EAHB L.

2|7z, IW|MTS ‘D?E’lﬁ@ﬂ:ﬁi

BEHD CHEL- 2|7 I VERBO 3BT I vORIGHER K Uiz (Table III). - ,

2 &7 I VOHNEEERIIKRTH - s, BHRENRAE LD, =AF AVORIEENEAT S L REC + D
b T EANED bR, 2 TH 3HY CTH & L7z 2-diethylaminoethyl 3-methyl-2-phenyl-
valerate (A) @ 3 f&7 3 VD= AT MIKRDOLAEY 1T K HENTRIGHEZ K 10 fFHEW2 &b, A XHIET
5287 I vD=RF A 2-ethylaminoethyl 3-methyl-2-phenylvalerate [A]] %AEZL’C oo kH, kow % 3R
WHTEIHY TW/E L A O ku, bon LHIR LI (Table Iv).

6) WL # SRERWME E+ELET, KAFW, RIUKIL, Kk, 90,963 (1970).
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Tasre IV. Rate Constants of Secondary Amine, Tertiary Amine at 60°

<> CHCOOCHzCHgN RI.X-.

sec—C4H9 R
R? R2 X Rate constants (mole-L~1-hr-?)
Secondary amine H C,H; H Cl - kr x 10% 4.1
o ' - ' kom x 1073 132
Tertiary amine® C.H; C,H; H Cl ku x 107 3.6
‘ kom x 1073 124

a) values were taken from part I1 of the present series, H. Nogarm, K. Klgasawa N. Ikari, H Ohtani, M. Take-
yama, Yakugaku Zassm, 90, 963 (1970)

\_@%Ak@, Table III V~.7r Lick) f:ﬁr{;rék@rﬁ?b\;XTzw\_omma&b B:ht.l 52 M7 3 v E 3R
I VOBNIAR LRI 5T,
L)J:@;.};ﬁ D, 2T IVEBIOIKT I VO=RTFADIKSCEIT B kr LT ko @2%&7
DEZAFADFENKTH D, FOEF=AFADRKIGHEIBTHEONTRILHITTL & &hvbh s .
2|73, 3WMTIL, 4 BT LE=ILEOREEDHE A
H3HWY CRTB 3MT I vEART Ve Y MELO KRS X OABICHT D 2%&7 IVEBSRT IV
"5, -
(kH) sec> (kH) ter = (kH) qua.
(kOH) see> (Rom) tery (Rom) qua.
ThHHZE, Ty, 2HT7TIVES 7 3 vEDER, kAP 7‘:22:(!(5@%_7%9%*3‘5 & D :bf)\ot e 8,
% 3 W oc&iﬁ%éhtwwt{b%% IX oW T RO C LXK LTz (Table IT1, £ 3 /T2 R).
7o, JEF m b VEkDRIGD spontaneous hydrolysis ZRE LT, Fi#EY © (5) RiLH » T (R)er &R D
T, BIERY D (B)see EHBLTE (Rom)sec & (Fom)ter kDB@ﬁ&l’]&@;&fﬁ?&&bth
EHLTXLE— (Fa) SEUEHRETS bOE— (4S)
£ABYD Ea X8 A4S % Table V iRl Ba.k AS @Eéff&l’)b\f%ﬂuiﬁl) D 2 %&7 PRA ]
ERBEARA aw‘oht (Flg 1, Fig. 2).

TABLE V. Activation Energy (Ea) and Activation Entropy (45)

(I)CH3
(] -
A VAN |
CHCOOCH:C-R?
/\"/ ' Iéz
N/
, R®
I i il v v DD L. |
N(CH,), N(CyHj)y, N(n-C;H;), N(iso-CyH,), N(n-CyHy), N N\ /O N(C,H;),
kr Ea 12.8 12.9° 13.0 15.7 13.1 15.2 14.0 14.7
A4S —29.0 —28.1 —28.0 —21.3 —27.8 —-21.5 —22.9 —25.4
kon Ea 9.3 9.5 9.6 11.8 9.8 10.8 10.2 11.1
. 4S -3.8 -2.1 —1.8 +2.5 —1.2 +1.7 412 0.0

R'=R2=H (I-—VII), R'=R2=CH, (VIII)
Ea=kcal-mole~*, 4S==cal-mole~*-deg™
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Fig. 1. Plots of Activation Energy (Ea) vs. Ac-
tivation Entropy (4S) for Acid Hydrolysis of
Aminoalkylesters
OCH;
|
AN
() -
!
CHCOOCH:C-R?
|/\“/ R?
A Vg

I: RS=N(CHy),, II: R®=N(C,H,),, III: R3=N(n-C;H,),,
IV: Re=N(iso-CiH,);, V: R3=N(n-C,H,),, VI: R3=

N, VIL: Re=N O, VIII: R¥=N(C,Hj),
Ne— N—V
T—VII: R'=R*=H, VIII: R'=R:=CH,

= b aminoalkylester IO T 27 3V, 3|7 I vRIW4AH{T ve=v 28D ©TIEL

bty oYIENCW il

- mole™?)

Ea(keal
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Fig. 2. Plots of Activation Energy (Ea) vs. Ac-
tivation Entropy (4S) for Alkaline Hydrolysis
of Aminoalkylesters V ‘

(l)CHa
a ‘
1
\ R
CHCOOCH:C-R?
% i

I: RO=N(CH,),, II: RE=N(C,H,),, III: R¥=N(n-C;H,),,
IV: RO=N(iso-CiHy)s, V: RS=N(#-C,H,),, VI: Ri=

1\f—>, VII: R3=N’_§, VIII: Re=N(C,Hy),
SRUR. h, Yoo—
I—VII: Rt=R°=H, VIII: Rl=R°=CH,

BHLhB T &

7) Bk #, SERME, E+ERT, PR, XKEFE, K, 90,973 (1970),
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