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2 ¢ Aminobenzylphosphonic acid® T3tz o dipeptideEs] ¥4 S carbodiimide Yo 2
A5dd &3 2L A2 APEES .

Glycyl-d{-1-aminobenzylphosphonic acid, alanyl-di-1-aminobenzylphosphonic acid, L-alanyl-di-1-
aminobenzylphosphonic acid, N-phthalyl-L-phenylalanyl-di-1-aminobenzylphosphonic acid diethyl
ester, N-carbobenzoxyglycyl-dl-1-aminobenzylphosphonic acid diethyl ester, ~N-carbobenzoxy-alanyl-
dl-1-aminobenzylphosphonic acid. diethyl ester, N-carbobenzoxy-L-alanyl-di-1-aminobenzylphosphonic
acid diethyl ester, glycyl-di-1-aminobenzylphosphonic acid diethyl ester hydobromide, alanyl-d/-1-
aminobenzylphosphonic acid diethyl ester hydrobromide @ L-alanyl-dZ-1-aminobenzylphosphonic acid
diethyl ester hydrobromide.

ABSTRACT. Ten previously unreported dipeptides ontaining aminobenzylphosphonic acid were prepa
red by carbodiimide method. These are; Glycyl-di-1-aminobenzylphosphonic acid, alanyl-df-1-ami-
nobenzylphosphonic acid, ZL~alanyl-di-1-aminobenzylphosphonic acid, N-phthalyl-L-phenylalanyl-di-
1-aminobenzylphosphonic acid diethyl ester, N-carbobenzoxyglycyl-dI-1-aminobenzylphosphonic acid
diethyl ester, N-carbobenzoxyalanyl-di-1-aminobenzylphosphonic acid diethyl ester, N-carbobenzoxy-
L~alanyl-di-1-aminobenzylphosphosphonic acid diethyl ester, glycyl-di-1-aminobenzylphosphonic acid
diethyl ester hydrobromide, alanyl-dZ-1-aminobenzylphosphonic acid diethyl ester hydrobromide and
L-alanyl-di~1-aminobenzylphosphonic acid diethyl ester hydrobromide. The first six compounds were
characterized, and the last four compounds were obtained in the crude state.
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e RCHCONHCH (CsHy) PO(OH),
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R:H, L-CH, DL-CH, L-C¢H,CH,
R’ : carbobenzoxy, phthalyl

H4 E

384 A5 Shimadzu Seikusho Ltd. Po-
larimeter type 11 S, pH &4-2 Beckman Zero-
matic IT pH meter, ¥7%-2 Shimadzu Melting
Point apparatus, IR spectra &= Hitachi IR spect-
rophotometer EPI—G2 €, evaporator 3= Mitamu-
ra Rotatory Vacuum evaporater & AH8-3te] &
A &9t

I-Alanine, dl-alanine, dicyclohexylearbodii-
mide(DCC), diethylphosphite, glycine & M. Ma-
theson Coleman & Bell 3| A}, L-phenylalanine-&
E. Merck 34}, carbobenzoxychloride & Sigma
Chemical Company & A& &34, Ami-
nobenzylphosphonic acid diethyl ester & hydroe-

hloride & Axbgo] ol= ¢z Wl o4
Akatoll 4] henzaldehvde, diethylphosphite 2} bu-
tyl alcohol 9} ZYA & FzViote HAge #
ARt (F5¢ 76 %), T 159~160°C (¥
A58 159°C),

2M, A2B482 Shimadzu Semimicro Kje-
ldahl 3] & Ab&ghe] E4Y 2, ¥4 -2 Smith
9} Shriner &] Semimicro ¥ & AF&3ka1

N-Carbobenzoxyglyeine 2} B4, myly],
£5A, Aspgusst AL 00m! 47 F&
234 glycine 7.5g (0.1 mole) & 4 N 43
YEF £ 2B6mie] 59 ¥ieh, LR
0~5°C 2 X3P Al 30~404 kel carbobe-
nzoxychloride 19.1g (0. 11 mole) & 71§l A
B3 mukA 7 A ket pHot ddez
A GES AN FUHIES §9¢ FAZ
Zhlich,  dbgol Ty g Fol =¥
22| carbobenzoxychloride 2 ol HlZ 20~25 ml
E 328 AAsA 6N GAENE s
pHE 1~22 &z YFzA 14%5¢ %
AAZh, 49 338 A& E2EEFL
2 NAAsE 18.1g(F5& 87 %)s) FAALE
& dgrh, $AL 119~120°CEHA? 120°C)
o| et

N-Carbobenzoxyglycyl-dI-1-aminobenzylp-
hosphonic acid diethyl ester 2| 4. N-Car-
hobenzoxyglycine 4.2 g (0.02 mole), diethyl-dI-
1-aminobenzylphosphonate hydrochloride 5.7 g
(0.02 mole), DCC 8.0 g(0.03mole), iriethyla-
mine 2.1 g(0.02mole), THF 45 m/ % 150 m/ 1
F gazzd Yn 34 GHRLeEBeD B
¥ 20425 adEsd, dad 23wl &
Aotz 2 AREL W nR £ BIEFALR
o F3tgict, 8 & F¢ (2025 mmHHg) Flel
st 3 F5EYY. FEEEEF0mE
el HAAT £ BAEAD &2 F 0.
2N g2 70m, & 70mi, 8% NaHCO; +&
q 70ml, ¥ 70mle) £AZ ARG E2
22 E4dqd F¢ FAMEEST ¥ HXW
WA F A4 gct, 49 3 35~40mm
Hg)dtoll AR F G ¢ 9% de¥z
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il (1:1, v/v) Solo]l AFAAADL
A4A4Y FHYIEL 458558 52 %)0| &
= AL 64~66°C, IR AHEHL Tadle 1
2 ze},

Aral. Caled, for CaHzONP; N 6.45 P
7.14; Found. N 6.40, P 7.13.

Glycyl-di-1-aminobenzylphosphonic acid 9|
A, N-Carbobenzoxyglycyl-di-1-aminobenzyl-
phesphonic acid diethyl ester 4. 34 g (0. 01 mole)
& HBr s 2842 w24 oviogs &
A Lo A 20~308-FF BAAAL, +H A
718 %<t COp7hart Bald o] LA shgie u)
Thel ofHlz 30ml & shele] Aol 12~15
A7t A3t ek, A9 glyeyl-di-1-aminoben-
zylphosphonic acid diethyl ester hydrobromide 2]
RAAAL FF40) % Al o 248
WaEAd Sml, 15% 94 5mish A BHy
719 A7 A" 100ml 27 Eekaze
ATk, 30~40 ¥ T 80~85°C 9} Lz
7td SFAR . 24He} (2025 mmHg) o) &
 FFAGE E2 Y 39 A 95 %
Agtg 10ml & 7FstAch o ol4e] AAe] &
457 & w7kA  propylene oxide & 7lahgd
. AdsE A A E ek gt B mio
(1:1, viv)el AR FAAHE 1.220(F5F
£ 50 %)% Ak, o] ¥FEL ninhydrin uk
ol %A & vebllen 392 280~283°C o)

Table 1. L R. Absorptions of aminoacyl derivatives of 4I-1-aminobenzylphosphonic acid’®.

At 0.1N A3hiEE Sdonr i)y
FE FEHIFL 123.5 (o184 122)019 2 IR
& Table 13} 7},

Anal. Caled. for CHj:ON:P:; N 11.48, P
12.70; Found N 11.39, P 12.72.

N-Carbobenzoxyalanine 2] §Hd. glycine 5}
e g o 2 alanine 8.98¢(0. 1 mole) & carb-
obenzoxychloride 19.1 g(0. 11 mole) 3} %24 #
YA~ feldl 2 (1:1, v/iv) 296 AR A=
A A% AA 183282 %1% At §A
£ U3~1MC(FH A 114~115°C)o] fh e},

N-Carbohenzoxyalanyl-di- 1 -aminobenzyl-
phosphonic acid diethyl ester 2| €4, N-Ca-
rbobenzoxyglyeine @+ 7--a Wy o 8 N-carbobe-
nzoxyalanine 2.23 g(0. 01 mole) 2 diethyl-di-1-
aminobenzylphosphonate hydrochloride 2.8 g¢9.
Ol mole) 2} wE3-AA A AdAAe] FNAE
Le1g(5% 37 %) dAvh <] #FEY
A 114~116°C ol z IR A2 e Table
13 2,

Anal. Caled, for CopHQ:N,P: N 8.25 P
6.93; Found. N 6.20, P 6.94.

Alanyl-di-1-aminobenzylphosphoniec acid|
M. Glyeyl-di-1-aninobenzyl hosphonic acid®
A g2 e
yl-dl-ij-aminobenzylphosphonic acid diethyl ester
4.48g(0.01 mole) & X EF3esibrt2rt 283

J
° R

N-carbobenzoxyalan-

’ NH
- C=0 P=0 | P-—OFt

‘ str. I bend. | ;
CBZ-glycyl-ABeP(OE) [ a0 | 10 | 1680 1220 | 1130
Glycyl-ABeP(H) | eme | s | 160 155 | —
CBZ-alanyl-ABeP (OEt) ! 3235 | 1550 1680 ‘ 1225 | 1165
Alanyl-ABeP (i) | 3300 | 1540 | 1655 | 150 - -
Phthalyl-L-phenylalanyl- wo ¢ e | 100 1160

| 1 X

|

ABeP(OEt) 3250 N

CBZ; carbobenzoxy, ABeP{OEt); diethyl-dI-1-aminobenzylphosphonate, ABeP(H); d{-1-aminobenzylpho-

sphonic acid.
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W x40 e AR, ofw @A alanyl-di-1-
aminobenzylphosphonic acid diethyl ester hydro-
bromide 8| 314 AAR& JlpRastd FI4E
1.36g(F5EE 53%)¢ 4. o HFEL
ninhydrin 8h-&-o] FR-& vebllest 3 & 279
~281°Celgda IR &HEe" L Table 13 3
o}, F3bgek 123(0) &4 123).

Anal, Caled, for CyHisON.P; N 10.85 P
12.02; Found. N 10.78, P 12.06.

Carbobenzoxy-L-alanine 2| &4  Glycines}
2o wf o2 L-alanine 8 9g(0. 1 mole) & car-
bobenzoxychloride 19. 1 g(0. 11 mole) 2 4F-3-A#
benzene o} ABAHE 34 J4AA 15.6g(T
22 80 %)% 9k ML 86~87°C (&4
¢ 87°C)E HEPI L (a)p™=—13.86° (W24
¢=3.0D)) (£9x° (alp7=—13.9°, HWzT ¢
=2.0)0| et

L-Alanyl-dI-1-aminobenzylphosphenie acid
o] gtAd, N-Carbobenzoxy-L-alanine 2.23 g(0.
01 mole) 3} diethyl-2i-1-aminobenzylphosphonate
hydrochloride 2.8 g(0. 01 mole)£- N-carbobenzo-
xyglycine 3 34N 2 WgAA QoA FHA
o] & Aa} N-carbobenzoxy-L-alanyl-1-amino-
benzylphosphonic acid diethyl ester & SZ2XE
g, ddg 2, dioxane, &, A, Afddlz,
St e EDe ADBANY AxPor 2H
< dA %3 HBrsl2E EZHAZ W2ies
B st FAAAS  L-alanyl-di-1-amino-
benzylphosphonic acid diethyl ester hydrobromide
£ dgith. o] BHFEE glyeyl-di-1-aminobenz-
ylphosphonic acid 8] #-43 & vhygoz A¥
%] ninhydrin test o) ¥4 ¢ vebde 34 I
234 0.88g(F5F 33%)2 ¥tk o I%
o $RE 277~279°Co R m, FIABFL
130(0] 84 129), IR =W EHL Table 15 2
v}

Anal. Caled. for C;oHsON.P: N 10.85, P
12.02; Found. N 10.80, P 11.98. (alp®=+
6.60° (&, ¢=2.15)

N-Phthalyl- Z-phenylalanine 2| #4. L-
Phenylalanine 9.90 g(0.06 mole) ?} phthalic an-

hydride 8.95 g(0. 06 mole) & whAAE& ARE-3L
o gdez 948 4 F 100m! 17 E%
230 Y2 71 E§F% FelA 15~302F¢ 145
~150°C & FAAZA, ubgel Bd £ 4¥A
AAE 9 delzdl 9 zHE AddH T2
AARAA 4 A A3 16.4e(F5F B%)
£ divh, o IEEY FHE 183~184°C
(F9A 183~185°C)ol R 83y HAEE
(@) p*=—210.9° (FFolek, c=3.51) (¥4
A (a)p=—212°, ol&t& c=1.9)°]% ¥},

N-Phthalyl- L-phenylalanyl-di-1-aminobe-
nzylphosphonic acid diethyl ester2] B4,
N-Phthalyl-L-phenylalanine 2. 95 g (0. 01 mole)
8} diethyl-dl-1-aminobenzylphosphonate hydro-
chloride 2. 83 g(0. 01 mole) & N-carbokenzoxygl-
yeine & ¥H-$A 7] carbodiimide e 2 WA A
39 J4 AAA FALE 2.90g(+5§56%)
< d4dd. ol HPEY $HL 152~155°Ce]
gou IR &WEHAL Table 17 72} (@)p*®
=—64.1°(Z2 2 £ ¢=1.72).

Anal. Caled, for CosHosOsNoP: N 5.01, P
11.07; Found N 4.98, P 11.15.

#at 5 ng

Aminobenzylphosphonic acid & X %3} pe-
ptide 8] ¥4& 919 glycine, DL-alanine, L-
alanine, L-phenylalanine 52 ¢jvxiEg A
galgla o] o A5 ofqs| carbobenzo-
xy S} phthalyl ¢] 5744 group ©.& masking 3t
53¢}, Glycine, DL-alanine, L-alanine & Bergman
5} Zervas 9] wH¥g z29 2 ARg38e N-carbo-
benzoxy Fr=A £ A3k, =¥ L-pheny-
lalanine 3} phthalic anhydride & Sheehan o] %
23 Wi Wb 140~145°C ol A 305
£ 7 N-phthalyl-L-phenylalanine & ¥4 33
o,

o[ 9}7ke) ¥4 8 N-carbobenzoxy £t N-phtha-
Iyl obv] iy R-E=45-& Sheehan 3 Hess o] ¥
B2 we} HAstgrr, F o] obuxA fx
A &3} diethyl-dI-1-amincbenzylphosphonate hy-
drochloride, DCC, triethylamine - tetrehydrofu-
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ran §7] oA 1215 A 7k F¢ wESAZA
ol FA=
nobenzyl phosphonic acid diethyl ester & HBr7}
25 A7 Dadt 247 A FEo] WA
3l carbobenzoxy groupeo| 3% = CO, 7b&
7 A stg e}, Carbobenzoxy groupe] 283
diethyl ester 4¥]¢] HBr @2 W F FH5Aol 3

carbobenzoxy-aminoacyl-d{-1~ami-

HReEz AR AARA g ) xdst

HE 422 7 Ed A7 F propylene oxide
2 Ag3te glyeyl-di-alanyl-, L-alanyl-di-1-
aminobenzylphosphonic acid £¢ 9. ©] pe.
ptide5€ 2z §&o| 277°C ol oz diethyl
ester ALeHS] ZA¥cl B4 &9t37 ninhydrin 4F
Sl k4 & vhepdeh

g £

Aminophosphonic acid % phenyl 7] & Ztzg)
£ 7} 7+ 3H§HE9l aminobenzylphosphonic
acid (phenylglycine analogue)Z u} ojv) i}
53 carbodiimide method 2 W2 A7 A3z} 2
ol 7] = dul opwli ko] ofwlslgl o wj
T SAE R Fded e 2L Az
peptide o] FA =Y},

Glycyl-di~1-aminobenzylphosphonic acid, di-
alanyl-dZ-1-aminobenzylphosphonic acid, Z-al-
anyl-di~1-aminobenzylphosphonic acid, N-phth-
alyl-L-phenylalanyl-di-1-aminobenzylphosphonic
acid diethyl ester, N-carhobenzoxyglycyl-di-1-
aminobenzylphosphonic acid diethyl ester, N-
carbobenzoxyalanyl - 41 -1-aminobenzylphosphonic
acid diethyl ester, N-carbobenzoxy-L-~alanyl~di-
1-aminobenzylphosphonic acid diethyl ester, gly-
cyl-dl-1-aminobenzyl phosphonic acid diethyl
ester hydrobromide, dl-alanyl-di-1-aminobenzyl-
phosphonic acid diethyl ester hydrobromide and
L-alanyl-d!-1-aminobenzylphosphonic acid diethyl
ester hydrobromide.
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