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Abstract Six previously unreported N-acylated-DL-1-amino alkyl phosphonic acids were prepared;
N-Acetyl-DL-I1-amino-3-methyl butyl phosphonic acid
N-Benzoyl-DL-1-amino-2-methyl propyl phosphonie acid

N-Benzoyl-DL-1-amino-3-methyl butyl phosphonic acid
N-Benzoyl-DL-1-amino-2-methyl butyl phosphonic acid

N-Acetyl-DL-1-amino-2-methyl propyl phosphonic acid

N-Acetyl-DL-1-amino-2-methyl butyl phosphonic acid

The first four compounds were characterized, and the last two compounds were obtained in the

crude oil state.

The above three DL-1-amino alkyl phosphonic acids were synthesized from iso-valeric acid, iso-

caproic acid and 3-methyl valeric acid using Hell-Volhard-Zelinsky reaction, the condensation reac-
tion with triethyl-phosphite and the modified Curtius Reaction.
Iso-caproic acid and 5-methyl valeric acid were prepared by the conventional methods.

N B

7] AZFIZTF ofv| i} v xE FRE
F3 91%& amino-alkyl-phosphonic acid = 4 &
Al F2FFA Aol F 3
A4 A3dA JlF5E vdedcte 25 A
Q) T}ats5,

o] 2§52 A ud& Chambers 9} Isbell*]
phosphono acetic ester 9 hydrazine & %343

A1A curtius-degradation ¥+-2-8 F3td = 0] 9
gl Wl dte] W3] L FER EEoE
A &Y Hir}
Isbell® & 1967 2 FA4A 718 =gd
A7A FA PN o] FL HA2E AR
18] £3F-2] amino-alkyl phosphonic acid & FAl
st AA 3 R ee B, 22 oA
72 e AHER GEAE o3 TBE 7
Zholl g AAME A% FI A& kel
AHAAY AAEL Tshell o HE3 4 A

— 275 —



276 EX ERECEREE

2% vzl DL.1-amino pentyl phosphonic acid
3} DL-1-amino propyl phosphonic acid & %4
2 o] 8] N-acetyl @ N-benzoyl H-=3 &
TGS Bn A

ByoAE e #4720 23] Isbell ol
g3te] gAsgickn %3l RE FolA A
ol EA3tE g ofvl kAol I F2E
7+ DL-1-amino-2-methyl propyl phosphenic
acid(valine 2ol 3| %) , DL-1-amino-3-methyl
butyl phosphonic acid(leucine F=e) &) 2
DL-1-amino-2-methyl butyl phosphonic acid(Zso-
leucine F2o g A= AF7H] 2xmd
B glE 0]-59) N-acetyl @ N-benzoyl =&
€ T3 A9 F8A 38 42 & AR
35l o,

ol 5 SFEEL FF ¥Aol=mE Yoz
o] 5 FoldAA F2] =3I QF H4o)
A0},

84 o

B4 Beckmann zeromatic type I pH
meter & A5t AAA JEIAE TR
I R-spectrum Hitachi-Grating infrared spectr-
ophotometer EPI.G2 & A}§ &3 3.

A xe] Aol Kjeldahl 255 19 B2k
24 ofl &= Fleischer method!! off 2]t Schéringer
cumbustion flask 8 AF&- &} o},

FA89 &A= Shimadzu Abbe refracto
meter & H| £ 2o ShimadzuH|F A
F3g 7274 ALstdo,

Bt iso-Valeric acid & E-Merck A1 F9] 1§
A kL A A A 5 A5 2 8-methyl valeric
acid = sec-butyl alcchol & bromination, ethyl
malonate & ¥H2A] A ethyl-sec-butyl malonates-
34, trEA S geaAE AR dold A A
L2.3}dd ), iso-caproie acid & iso-amyl alcohol
£ bromination 3} QL ise-amyl bromide S
Nal Zv)] 2 NaCN 3 244 7} 7k, 35 iso-amyl
cyanide & Ttz 4Fw steidda A3
o ARE3tReH?

Ethyl-«-bromoester. 1 mole 8 #7]% 65
~75° 2 o4 5l3 1. 2mole thionyl chloride & 3
A7k E<k A7 §F, 70~85°C 2 by E¥E
8 258 €212 1.2mole bromine & 447+ ¥
ot A A8 ket 75~83°C oA 154 B4l
7 <}, Ethanol(Abs. ) 225mi S 3 A 7l 715t =
Aeoz J3F NaHCO; 2 &3} drerite &
7heted B Az F ZeEtel A FHEF R
v} (Table 1)

Table 1. Ethyl-a-bromo ester
R—L}H—CO;»,CJ-Is
Br

Specific
R B.P.°C np . Gravity Yield%
(CH,),CH— 58~61 1. 4460°° 78
/3mmHg
(186 1. 2776*)*
CH,**
CH3CH2(EH— 64~67 1.4521*  1.2380* 80.5
/2ramHg
(CH,),CHCH, 54~55 1.4499%®  1.2265% 87
/lmmHg
(202 204)***

*Handbook of chemistry and physics, 47th. ed. Ch-
emical Rubber Co. Ohio, U.S. A. 1966 PC-224
(Beilstein, Vol. I, No.2. Berlin, Germany, 1957,
P. 279)

**We could not find the reference.

***Handbook of chemistry and physics,
(Beilstein, Vol. § Nol p142)

PC-455

Triethyl-«-phosphonates B. Ackerman 3} D.
Swern o] FF & WyBe] w2} Imole ethyl-a-
bromo ester 9} 1. 5mole Triethylphosphite 5 180°
ol A ukgAA FAHAY, (Table 2)

&35 [-R-Spectra 9 absorption band &= ©}&-
Tk 2ok}, B

Absorption band, cm™ Assignment
1735~1740 C=0
1450 CH—P
1262 P—0
1153~1160 P—O—Et
1040~1030 C—-OpP
986~972 P—0OC
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Table 2. Triethyl-a-Phosphonates

H/ CO,C.H;
N\PO(OC,Hs),
Specific
R B.P°C np  Gravity Yield

(CH),CH—  117/2mmHg 14381 1.0310%* 54
(85~-85.5/0. lmmHg 1.4344% 1.0543%%)*
|CHJ“

CH,CH,CH—  81/lmmHg 1.4498% 1.0934® 61

(CH,),CHCH, 143/2mmHg 1.4352" 1.0756** 74
(95~97/0. 15mmHg  1.4319° 1.037°5)*

* A F.Ishell, Texas A & M university,
communication, 1969.
** This compound has been not unreported.

personal

D L-1-amino alkyl phosphonic acid chambers2}
Isbell & Wl & 2k 2 ALg3td FA 3

97% hydrazine & 23tz W25 50°
& RAAZAD. sodium nitrite 2+ G4 Y-3A
A% g4 daez2 A4 AA propylene
oxide 5 713t 2R & 4 Ak

Ninhydrin 2} 7}235tg & xebd & d v
A% AN% AAFAE Fig 1,2,34 ek
o Table 3),

KBr-Pelleto] 9]t @zl [-R-spectra 9
absorption band & ©H2-3 Zgte}s

Table 3. DL-1-amino alkyl phosphonic acids

/NH,
—CH
\PO(OH),
Yield
R M.P°C N% P% NE %
(CH,),CH— 203 Caled. 9.1 20.1 153 21
Found 9.0 19.9 152
(280~281)*
CH, Caled 84 185 167
CH.CH.CH 201 Found 8.2 18.4 166 23
CHLCH com o70)*
Caled 8.4 18.5 167
(CHy).CHCH.— 264 R nd4 80 183 167 28
(280~281)*

* A F. Ishell Texas A&M university, Personal Com-
munication, 1969
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Fig. 1 Titration curve for DL-l-amino-2-methyl
propyl phosphonic acid.

Sample Weight 04Ti49
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Fig. 2 Titration curve for DL.l.amino-2-methyl
butyl phosphonic acid

Sample Weight 014379
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Fig 3. Titration curve for DL-.l-amino-3-methyl
butyl phosphonic acid.

Absorption band, cm™ Assignment
3450 N—H(Stretching
Vibration)
1640 N—H(Bending
vibration)
1460 CH—P
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1250 P-0
1090 C—N
950 P—OH

N-Acetyl-DL-1-amino-2-methyl propyl phos-
phonic acid 5z 2] DL-1-amino-2-methyl propyl
phosphonic acid & 50mi 8] ¥ z43 7ldaa
t}, o]w]l DL-1-amino-2-methyl propyl phospho-
nic acid v+ £ =EA] kgke 7.5g2] acetic
anhydride ¥ 7}8lz ®) 5 A A & e 890
Z H9, #e 202402 g F vt
A WA o2 st Rohst A S8 = Aok 124°
Col A 3A7E71E, BHA7 = ZgstelA] F4
AzAA $A9 At & FEE I
Wz 714 stz YETF A2l FA
dA s B 25 S35 299 AR 2
Ae 2 otk AR AFA RES . Ether,
dioxane 5-2] £vljo] etz 2 AHAE A
o uleFo FEg 94 EFER FHE F
93 F4¢ Ve gl

N-Acetyl-D L-1-amino-2-methyl butyl Phosp-
honic acid 5g2! DL-1-amino-2-methyl butyl
phosphonic acid & ¥l 2413} acetic anhydride £}
u}2 47 01} DL.1-amino-2-methyl phosphonic
acid o) Aol Mt FILE AHE %k

N-Acetyl-D L-1-Amino-3-methyl butyl phos-
phonic acid 5¢ ¢ DL-1-amino-3-methyl butyl
phosphonic acid o] 50ml &) 8] 2442 et &
] 7] = 7. 5¢ acetic anhydride & 7}tz 124°C
oA 3AzZF B BFAZ

2 TRES Al S Az F
Aol A YA acetic acid ol ARAZ  Fo
5.7g8 9 AAE Aot (FE€ 61.5%)

A& 202°C, Fahgeke 208(A 244 209)9]
fer ANA FPFTA-E Figs o 2¢et,

C:HyONP AR (%) N 6.7 P14.8

APA(%) N6.6 Plaé

KBr-pellet &l &3l Aoz I R-spectra &

absorption band & &3 Zgkr}s,

Absorption band em™! Assignment
3270 N—H
1590 C=0
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Fig. 4 Titration curve for N-Acetyl-DL-1-amino-3-
methy] butyl phosphonic acid.

1472 CH—P

1255 P=0

1140 C—N
968 P--QOH

N-Benzoyl-D L-1-amino-2-methyl propyl ph-
osphonic acid 5g 9] DL-1-amino-2-methyl pro-
pyl phosphonic acid & 10mi{ 9} £33 20ml 9
2N-NaOH o] £33 A1A ice-batho]A} —5~0° =
213tz 2N—NaOH € 7}3te] pH10 22 =4
¥ il s zZaksld A 12-g 9 bnezoyvl chloride

F 1A% 5% A7 s, A4 ol
wreh k4 o2 pH7b Mgl 2N-NaOH & ¢
&xon 71344 pH 9—10& Hx AP},

Benzoyl chloride 8 =5 71%F 447 T4
e EPES v _\Lﬂkﬁ}“] *’rﬂﬂr 6A-HCl
€ 713l pH 1~22 = -5 232l benzoic
acid & ether 2 $3 A zr}aiv’r S€ 29
e, PAEAA 3% A2she] Qe wagR
Aol 232 ethanol(abs, )& 7}5le] 74d, &
A B FEEEFR NaCD) g AR &9
v} %) o 2] Nat & o] &2 84 Z(Dowex 50
resin column. F 7 3cm ¥¢) 30em, 3N-HCl 2
243 A& 3% AA AA A

TEEE A e T, Az YA
AE APz Wxgdoz ARAAY, 343
THE 184°C, FHPEE 2540 4HH) 257)019)
o, Fig 55 @913 AA TR o|v

CuH ONP A3 N% 5.5 P 12.1

4493 N 53 P12o

N-Benzoyl-DL-1-amino-2-methyl butyl phos-

4]

an{u
e

O
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Sample Weight a.17539
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1.

Fig. 5 Titration curve for N.Benzoyl-DL-1.amino-2-

methy! propyl phosphonic acid.

phonic acid. 5g 2] DL-1-amino-2-methyl butyl
phosphonic acid ¢ 12g benzoyl chloride & A}-8-

Sample Welght 0.15ig

1 c 1 N 1

T .
0. l{l NaOHmi> 5

Fig. 6 Titration curve for N-Benzoyl.DL-I-amino-

2-methy! butyl phosphonic acid.

34 N.benzoyl-DL-1-amino-2-methyl propyl p-
hosphonic acid & 22§ 0.8 2 7g(T&34%)
€ ¥4 Ao, §3T% AL 188, FHEF
& 270(A1 A 271018l Fig. 6& ANA A
224 oo,
CpHisQNP Al 45 N% 5.2 P% 11.4
2¥A N 52 P 1.3
N-Benzoyl-DL-1-amino-3-methyl butyl phes-
phonic acid 5g 2] DL-1-amino-2-methyl butyl
phosphonic acid 2458 N-benzoyl-DL-1-amino-
2-methyl butyl phosphonic acid o] 4 &} 72 b
Hoz 3.9z(¢ 49%)€ 92 A2 190°,
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Sample Weight 0.21229

N
5 10 15
0.4 N NaGHemb

T
20

Fig 7. Titration curve for N-Benzoyl-DL.1.amino-

3-methyl butyl phosphonic zcid

Fspake 270(A 4X 271)01Uv}, Fig. 72 A
X AAFTH ot}
CpH ONP A AR (%) N52 Pil.4
AFA(¥) Ns1 P1L2
KBr-pelletol 2J3t] < o]a I-R-Spectra 9
absorption band ¥ ©}&F 7etepis

Absorption band, ¢m™? Assignment
3450 N—H
1630 C=0
1463 CH—P
1260 P—0
1050 C—N

=t A O

DL-1-amino alky! phosphonic acid & S 2
£33} alcohol, ether o Egojgleh ol &
2 A G AU M Bl o g9
¥ AL a9A9 gl AdAH YE methyl
718 A& A Fd Aeg 5P, =3 A
A A FTAA DL-1-amino-3-methyl butyl
phosphenic acid(Fig )& 349 & 53¢ v
el =d ¥ d9} DL.l-amino-2-methyl propyl
phosphonic acid(Fig, 1)¢} DL-1-amino-2-methyl
butyl phosphonic acid(Fig. 2} 9ut§t JAH &
et giet ol =¥ AP methyl 719 ¢
Azl dtd 2 A4 = (acidity) 7} Eo}R] 7]
WEe Aoz 249

Amino alky] phosphonic acid & o} 2. 4}bel] A]
S} vpRAR 2 EAY ol A internal salt & o] F
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/NH3+
£ zwitterion R—CH /0‘ & P84 A

P
0Y “OH
A3 ARFAAA i FFE ey,
200°C o139 &€ $3& AXH, o Bxx
QA 18] 2 %A oo nacylation
A9 o] RokA e Aoz YA, F
Fgede o e Aes 2z

R M?H—NHz
O« 1;’ —0OH — R—CH—NH;"
OH O«—P—0~
neutral amino |
alky! phosphonic acid OH
dipolarion
(zwitterion)

H
-——>R—CH--NH, —>R—CIH——NH2
O+« 1? —0- O« l?’— o~
OH 0"

N-acyl FEAEL &, ¢Zd & ¥ ether,
acetone, acetic acid, dioxane $¢] #F &3] ¢kt
o, =¥ 2A <l DL-1-amino alkyl phosphonic
acid 2v} 92 32 7HIAY A9 AAFA
A 2759 & ¢ At oA A
& AA Fd4 714 FdolA 2259 zwit-
terion 8] P& uesly] HAEAReE 53
g4 A, F2 ke g e A
2 3R,

O
I -CH I
R —CIJH#NHCR' ~—~)R—CHH—-N H,+R'CO~
O+~ ll:' —OH O« EI’ —CH
OH OH

|

l'OH -OH
R—~CEH—NH2 = R—C|H—NH2
0<—1{°—0' 0«~r|’—~0-
OH 0"
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