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Abstract Six previously unreported N-acylated-DL-1-amino alkyl phosphonic acids were prepared;
N-Acetyl-DL-1-amino-3-methyl butyl phosphonic acid
N-Benzoyl-DL-1-amino-2-methyl propyl phosphonic 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 $-methyl valeric acid were prepared by the conventional methods.
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= amino-alkyl-phosphonic acid = A& A 7 FA P oA o)L A2E AR
241 d A9 FEEFNA ‘5‘7454 Fomh? gEA 18] %] amino-alkyl phosphonic acid & g4
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2% e} DL-1-amino pentyl phosphonic acid
9} DL-1-amino propyl phosphonic acid & 4
1z o] 59 Nacetyl @ N-benzoyl A&+
A &L wr s

2R e §AAF R 2lFte] Isbell ol
o3t FAHAG T Hx" AE FolA Ad
o EA3lE 4 ofnl kil FH P FERE
7}2  DL-1-amino-2-methyl propyl phosphonic
acid(valine 7ol 3]9) . DL-1-amino-3-methyl
butyl phosphonic acid(leucine Fzej &%) 2
DL-1-amino-2-methyl butyl phosphonic acid(iso-
leucine 2o A )L A= AF7AA Hzsl
Bk 9= o] 59 N-acetyl @ N-benzoyl -F-=4 &
+ W5k A7e E5A 3EA 42 & AR
3431 o,

ol % 3FEES FI YA olmE ¢
o] &9 FolJAA L 2 =3 A+ d Aol
A ofd},

24eHy  Beckmann zeromatic type I pH
meter & AREote] HAAF AATHE FIHH
1. R-spectrum-- Hitachi-Grating infrared spectr-
ophotometer EPI-G2 & A& &4 319 o),

429 A& Kieldahl 47 & 1) H 2
E-A o) = Fleischer method!! o] 2]} Schoringer
cumbustion flask & AF& 1o},

FAg9 ZAo: Shimadzu Abbe refracto
meter £ H] 52 ZA o= ShimadzuH|F AHA
FE 7 AL gsigc,

&M {so-Valeric acid = E-Merck #A| &2} 1%
A Fg A A A &5 AHL-EH = S-methyl valeric
acid & sec-butyl alcohol 2 bromination, ethyl
malonate & ¥F-$-A1# ethyl-sec-butyl malonate-
34, iRl ot gEAbE AR Aoz AL A
2.3}9l v}, iso-caproic acid ¥ Zso-amyl alcohol
& bromination 3t 92 iso-amyl bromide &-
Nal &4 2 NaCN # 244 7+ 7}, 35 iso-amyl
cyanide & FA 3tz AFW stz A

o AHgsg e

RS

i

Ethyl-«-bromoester. 1 mole 8] f7]4% 65
~75° % o33 1. 2mole thionyl chloride & 3
A7+ B A7 FF, 70~85°C 2 4g £FE
9 £5E 823 1.2mole bromine & 447k &
ol AA3E rhste] 75~85°C oAl A 154 7k FFA
At Ethanol(Abs.) 225mi & 3 A 7kell 7}8har
Aeoz WyzalsE NaHCO; 2 &3} drierite &
7tk 24 A F st FEFF 3l
t} (Table 1)

Table 1. Ethyl-a-bromo ester
R—CH—CO.C.H;
|
Br

Specific
R B.P.°C np Gravity Yield%
(CH;),CH— 58~61 1. 4460%¢ 78
/3mmHg
(186 1. 2776'%)*
CHS**
|
CH,CH,CH— 64~67 1.4521*  1.2380% 80.5
/2mmHg
(CH,),CHCH, 54~55 1.4499%  1.2265% 87
mmHg
(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. I Nol p142)

PC-455

Triethyl-«-phosphonates B. Ackerman 3} D.
Swern o} W% g w4 Bo] wlzl Imole ethyl-a-
bromo ester $} 1. 5mole Triethylphosphite 2 180°
oA wkgAA FANA . (Table 2)

22 = I-R-Spectra 2] absorption band & &
I g B

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

H/ CO,C.H,
\PO(OC,Hy).
Specific
R B.p°C np Gravity Yield

(CH)),CH—  117/2mmHg 1.4381%° 1.0310° 54
(85~85.5/0. lmmHg 1.4344% 1.0543°%)*
|CH3**

CH,CH,CH—  81/1lmmHg 1.4498%° 1.0934*® 61

(CH,),CHCH, 143/2mmHg 1.4352° 1.07562 74

(95~97/0.15mmHg  1.4319* 1.037*)*

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

personal

DL-1-amino alkyl phosphonic acid chambers¢}
Isbellt o] vl & iz ALR3td At}

97% hydrazine & AF-3t9 = W& L%+ 50°
2 fAAZ ). sodium nitrite 9} G A uH-5-A]
AF oA daoz stgE3 AA propylene
oxide & 7hete] AA & AAh

Ninhydrin 7% 7} stgl &= 2epd & WHgioh

Azte) AR A FAL Fig 1,2,3¢] ek
t}{Table 3).

KBr-Pellet o] 2]3te] o}zl I-R-spectra 9]
absorption band & ©}&-3 Zkhd,

Table 3. DL-1-amino alkyl phosphonic acids

/' NH,
—CH
\PO(OH),
Yield
R M. P°C N% P% N.E 9%
(CHg),CH— 203 Caled. 9.1 20.1 153 21
Found 9.0 19.9 152
(280~281)*
CH, Caled 8.4 18.5 167
CH.CH éH 201 Found 8.2 18.4 166 23
SCHCH (977 o70)*
Caled 8.4 18.5 167
(CHO.CHCH.— 264 poinq 89 1873 167 28
(280~281)*

* A.F.Isbell Texas A&M university, Personal Com-

munication, 1969
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Fig. 1 Titration curve for DL-1-amino-2-methyl

propyl phosphonic acid.
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Fig. 2 Titration curve for DL.1-amino-2-methyl
butyl phosphonic acid

Sample Weight 014379
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Fig 3. Titration curve for DL-1-amino-3-methyl

butyl phosphonic acid.

Absorption band, c¢m™! Assignment
3450 N—H(Stretching
Vibration)
1640 N—H(Bending
vibration)
1460 CH—P
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1250 P—-0 %

1090 C—N 5

950 P—OH 2

N-Acetyl-DL-1-amino-2-methyl propyl phos- ;

phonic acid 5g 2] DL-1-amino-2-methyl propyl §

phosphonic acid & 50m/ 9} ¥ x4 7lg a3 E-

t}  o]w} DL-1-amino-2-methyl propyl phospho- '3
nic acid = 285 A gtgkoer 7.5g2] acetic
anhydride & 718t ¥]§ AZ &4 & 492
2 J4 #: 2xQ24°)z stdske B¢t o

A ez st Aekt B 4 e 1200
ColA 347 7, BFAT = FFANA F
AzAA A AEH Fe FAE A9

V249 AL gAst2 ATEE Aol A
1 5E B¢ =

l

s

o

A 2 5 Eolrt 75743;} A7 A Z3telcl. Ether,
dioxane 59 Lujo] tjetdx 7 AE 4G

or u-&Fe] FE iy IRER FEE F
4g AL e

N-Acetyl-D L-1-amino-2-methyl butyl Phosp-
honic acid 5g & DL-1-amino-2-methy] butyl
phosphonic acid & ¥ &z 2+3} acetic anhydride 9}
H}-2- 47 2} DL-1-amino-2-methyl phosphonic
acid o 7oA et Fdg AAE A3

N-Acetyl-D L-1-Amine-3-methyl butyl phos-
phonic acid 5g¢ 2] DL-1-amino-3-methyl butyl
phosphonic acid o] 50m/ 2] ¥]x4HE 7}8fe] £
| A1 7] 2 7.5g acetic anhydride & 7}3}= 124°C
oA 3A7E F¢ BFAH

BhE EEE Ayt 2 A
Aol zmAE AL acetic ac1d of AMAA Fhd
5.7g9 94 AAE Ik (8 61.5%)

FAH L 202°C, F3Fake 208(A 4] 209)0]
Sod A% AAFAL Figr st Rokeh

CHiONP AAA (%) N 6.7 P14.8

ARA(%) N6.6 P14.6

KBr-pellet o 2]3le] deja I R-spectra 2

absorption band & 8-} zEQETiS

=

Absorption band em™! Assignment
3270 N—H
1590 C=0

A8E

pH

Sample Weight 016799

PN B 1 L
5 10 15 20

0f N NaOHwml>
Fig. 4 Titration curve for N-Acetyl-DL-1-amino-3-
methyl butyl phosphonic acid.

1472 CH—P

1255 P—0O

1140 C—N
968 P—OH

N-Benzoyl-D L-1-amino-2-methyl propyl ph-
osphonic acid 5g¢] DL-1-amino-2-methyl pro-

pyl phosphonic acid & 10m/ 9 E3 20ml Y

2N-NaOH o] £8] A A ice-bath o 4] —5~(° &
A8tz 2N—NaOH & 713l pH 10 2.8 24

& g muksbH A 12-g 9 bnezoyl chloride

E 1AZ 5 A7 R ubge]
oz} A4 o2 pH ot B#ﬁ]-i{i.:_ 2N-NaOH & o
A o7 75led pH 9—10%
Benzoyl chloride & 5,— AE 447 =9t
& 7}8ted pH 1~22 zsh pakls
acid & ether 2 & A A sl
shed, zhtslel Al S ZAz3te
Aol 422 ethanol(abs. )& 7}3 } o 7kdd,
=3 e FLEGFE NaCDe A 7% lg]
v A] | 28 Na* & o] 22342 & (Dowex 50
resin column. F 7 3cm =9¢] 30cm, 3N-HCl =
%*35} A& TJr A A AA ﬂii‘ﬂr
3%, Azsd W9
= ARAese. 249
eFe 254(A A 257)01 )
HAAFA o]t}
CyH;ONP A1 22 N9% 5.5 P 12.1
A4¥9x N 53 P120
N-Benzoyl-DL-1-amino-2-methyl butyl phos-

x
ﬁ

AFA]
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Sample Weight 017539
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Fig. 5 Titration curve for N-Benzoyl-DL-1-amino-2-
methyl propyl phosphonic acid.

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

ol

sample Welght 0.156g

1 c 1 N 1

T .
0 l{l NaOHmi> 5

Fig. 6 Titration curve for N-Benzoyl-DL-1-amino-
2-methy! butyl phosphonic acid.

é} o] N-benzoyl-DL-1-amino-2-methyl propyl p-
hosphonic acid ¢} ZH-eul o 2 2 7g(F834%)
& ¥4 IFa AT A2 188°, FEHEF
& 200043 270018, Fig. 6 AAR A
eI
CioHigO4NP Al 42 N% 5.2 P% 11.4
APA N 52 P 113
N-Benzoyl-DL-1-amino-3-methyl butyl phos-
phonic acid 5g 2] DL-1-amino-2-methyl butyl
phosphonic acid 2%-¥] N-benzoyl-DL-1-amino-
2-methyl butyl phosphonic acid o] A &} 72 ¥}
Moz 3.9g(FE 49%)¢ Az 4L 190°,
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Sample Weight 0.21229

N
5 10 15
0.4 N NaGHmb

T
20

Titration curve for N-Benzoyl-DL-1-amino-
3-methyl butyl phosphonic acid

Fig 7.

F3hdaEe 270(A A4 27D, Fig. 7% A
A= AAFA o]t}
CiHisONP A2 (%) N 5.2 P 11.4
AYA(%) N51 P11.2
KBr-pellet o] 2}3}e] o]z I-R-Spectra 2!
absorption band & &3 79k}’

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

#3t 3 n§

DL-1-amino alkyl phosphonic acid £ Zo &
£33t alcohol, ether 5o E&o]gtl o] &
9 FANA & ASHMA B o Fgof

< AL a9A 9 gao] JASH Y+ methyl
718l dAas} ¥ Aoz F5h, =3 A
A5 HAHF Ao 4] DL-1-amino-3-methyl butyl
phosphonic acid(Fig 3)& 3tu}e & 3¢ v
el =9 ®]3dle] DL-1-amino-2-methyl propyl
phosphonic acid(Fig.1)¢} DL-1-amino-2-methyl
butyl phosphonic acid(Fig. 2)& $Iuldt F4.&
Hehl et olE =3 04T methyl 719 9
Azl st 2 A4 E(acidity) 7} @ol=] 7]
HEel Aeog F251)

Amino alkyl phosphonic acid & o}n] X 4le] A
s} mpzbslA 2 EA oA internal salt & o] &
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_NHg*
X zwitterion R—CH /0' < A A

0¥ “OH
A3} ARAFZTANA st ZTFe hehd,
200°C ol 29 ¢ §A L 7An, B A%z
QA Ql 71 &elo] & B2 gonf macylation
AN 4o ol Roz AP
e e G 2 Aoz neF

R -—L;H—NHz
O« II’ —OH —= R—CH—NH;*
OH O0«<P—0"
neutral amino [
alkyl phosphonic acid OH
dipolarion
(zwitterion)

“OH “OH
— R-—(fH—NHg —>R—C|H—-NH2
O« II’ —0- O« li-’— 0~
OH o-

N-acyl FEAE2 &, €& & %3 ether,
acetone, acetic acid, dioxane o] ZF x| 9kt
t}, =3 ZAQl DL-l-amino alkyl phosphonic
acid 2et ¥ 3HE A A9 AAFA
oA 2749 & £F& vepidde oA F
T AR {904 F1el FHrdsl == of zwit-
terion 9 B4 PR ARAAoE 33
5 Ageh F3 kA gg s 2L e
2 3o zi=

O
| ~OH Il
R —(%H——NHCR' —>R—CH—NH,+R’CO"~
O« I|> —OH O« Il’ —OH
OH OH

!

l_OH -OH
R——(?H—NHz = R~C|H—NH2
o«—}r—o- 0<—1|>—o-
OH O-
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