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Abstract: The paper proposes a new technology line to synthesize L-Phenylalanine benzyl ester hydrochloride. L-Phenyl-
alanine benzyl ester hydrochloride is synthesized from L-phenylalalanine via tert-butoxycarbonylation of amino with di-tert-
butyl dicarbonate , condensation with benzyl chloride , and deprotection with hydrochloride solution in ethyl acetate. Through
the experiments, the effects of such technology conditions as reaction temperatures , ingredients ratios, acid-binding agents
and solvents on the synthesis are explored. The experimental results show that under the optimized techonological conditions ,
the overall yield of target product is 90.8% , and thus a new option is provided for the synthesis of L-Phenylalanine Benzyl
Ester Hydrochloride.
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IECEE N, N-—H S B (DMF) DU (THEF) SRR  RIR S8 BRS04 5 bl , T 7= i
1.2 BT RE
1.2.1  N-8T RBEA-L-K ARG E R

FieSCHRL 6 ] 773 i ARG A B : T 250 mL B = FURR A, A 10 g & 4846445 (0.25 mol ) #1150 mL 7K ,
PR i VKOKYRHE , IA 16.5 ¢(0.10 mol) L-2R P 24 R , 16 $1 T8 v 1 1A . 1% 1 26.2 ¢(0.12 mol ) —Hfk
PR BT TR A U S0 (30 mL) VAR, 456 S Nz BE AN B 1) 5 °CL N 5e , G218 THi 2 5500, AR S S N 1 . e
7R AN GEFS MU W, >R IE O Bt 26 B, K AR A R S B /K 7 VR 1k %2 pH=2, 1 L8 LR A< HL, A LA
TR BRER AN T8, i 8, MR AR A IR B LR A, I ACIE 0, 76 vKAA P B a1 . a0 T A5 A A iR
25 g MR ] 94% , 445 15 85 C~86 COLHR[ 6 144 S % {H N 84 °C ~ 85 C).

122 N-BT &BA-L-R AR B 8 3696 m%

TR 500 mL = TR, A 53.06 g(0.2 mol) N—FUT A3 B~ L- AN Z R A1 250 mL [ £ /R . T
PP LS i, A = e 24.3 ¢(0.24 mol). 5 HE IR I 30.3 g(0.24 mol) & ALK, IEE , ik 2= Py iy
50 C, PR [N 48 h. W T I, B %0, ik . H AR CBg v IEDF , D8R AR HEAT 40 3 Pk % -
S%ERTR S WRBR AN AN /K , 5 Je FH G /K R RR 4 Tk

EZE B TR TR BRI 25 20 CLAR il I A AL &/ C TR C TR 7 (5.8 mol/L) 125 mlL, ¥ Jin i
P AR BEAS R 2 20 °C i o0 fm B AR 23R, hE S 3 h. fili , OFR CERUER , s UHERE T8 15 3
{0 [ 56.4 g, 28 HPLC 20 M & 8 99.7% , WU K 96.6%. L EEE J1-12.9°(¢=1.0,80% £ IR ) ; ¥ 4%
S I (E (SEER 25 : 400 MHz, 3% 71 : d6-DMSO) UI'F :d:3.08(dd, 1 H),3.22(dd, 1H),4.29(dd, 1 H),5.11
(m,2H),7.17~7.35(m,10 H) ,8.76(s,2 H).

2 RS

2.1 [RREEX A B R R E S
VL= Z W R R, n (AR ) s n (N=AUT S0 - L~ N E R ) =1.20: 1, 2R i 5 S8 AL R 424
i, LR CIR R, 75 58 SN RE X 206 R A BN B2 M, S5 SR AN 1 7
®1 REGREMHEE B R BRI

Table 1 Impact of temperature on condensation esterification reaction

P SR IR 1°C SIS ] /b 7 R % /%
1 40 72 95.8 81.2
2 50 60 97.4 86.9
3 60 48 99.7 96.6
4 [l i 48 99.5 96.5

VA A5 R, OB RE AR, S AN S8 4, 23 S E0™ S BCR AT T R 7 Bl T, RUE S A
M i R AN (= e IR A U A 28 AR ER S 28V B, IR SR A BN At
Ve SN O 60 °C, IFIH] D 48 b, U SR N 96.6% , 7 i 351824 99.7%.
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VL= S R 28GR, SR i 5 S8 W A 2 i, SR SR VR SO BE SR 60 °C, B2 S AL 5

N=AUT R EE LR N AR B IC LE , %5 5 HR AR 5 e AL S ST A2, 25 R N3 2 B
- 81 -



B IV 24 (T AR AR RR) 551555 3 M (20154F)

M2 0T LI Y e JRURHAC EEx B I RS2 M A . SRR 14 R/ INEE 7= i o ASCR B B

(35 T =W AR i o o s e i S O = N L i S A e o e S B 2~ S I TN E 2 705 4B A i

DIOKG I 6 22 . YA S 5 5 209% 0, 77 il 355 3 96.6% , 77 i i ik 310 99.7%. E— A AL iy T &

X 7 S AN T AR AN . B, n (CRARTE) s n (N=AU T BB -L- N &8 ) =1.20: 1 AR L.
®2 BRI HAEEL RN

Table 2 Impact of material ratio on condensation esterification reaction

K n(FEAR) (N T - L- AN R R ) PR % e i %
1 1.30:1 96.3 99.7
2 1.20:1 96.6 99.7
3 1.10:1 95.2 98.8
4 1.00: 1 834 97.5
5 0.90:1 78.8 95.3
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Table 3 Impact of different acid binding agent on condensation esterification reaction

b 4R L J i %
1 = 96.6 99.7
2 N 96.1 99.0
3 N, N-ZH 2K 95.6 98.8
4 T IR S 83.1 96.7
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Table 4 Impact of different kinds of solvents on condensation esterification reaction

P sl MR/ it [ /h L e T i %
1 U A R [l 3 60 95.0 99.4
2 N,N— P ke 60 36 92.3 98.5
3 LR LTBE 60 48 96.6 99.7
4 PIER [N 72 85.6 98.2
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SN 77 i ORI B e AN 1 . D S il R L TR TR P S8R AT X 5, (L D S5 PR g K 2% b 5 v i A
X, PSSR . He A, DU S0k ) B A B . 2355 25 I8, LA LR SRR i R 5 A

3 4ghik
DI L~ HE TR AR IA EURL , S JT R — AT B (R P 3 L SRS 5 AL 4 A ) N— T S -
— 82 —



TS LR N E RN TR R A & R T 25

L-FRNETRNHEE , 555 AL SN, [ A5 3] L2808 2R N FeEh iR £k, SR 90.8% , 7 i 1% it ik
#199.7%. R T ZJFURI IR T 5 4R A ) 4, 1845 Tl Al 2R

1N

[ &% 3 #K ] (References)

[1] Miller H K, Waelsch H. Benzyl esters of amino acids [I]. Journal of the American Chemical Society, 1952,74:1 092-1 093.

(2] Erlanger B F,Hall R M. Improved synthesis of amino aicd benzyl esters [T]. Journal of the American Chemical Society, 1954,
76:5781-5 782.

[3] Patel R P,Price S. Synthesis of benzyl esters of a-amino aicds [J]. Journal of Organic Chemistry, 1965,30:3 575-3 576.

[4] Yoshio Iwakura, Katsumi Hayashi, Sanam Kang, et al. Benzyl esters of a-amino aicds [J]. Bulletin of the Chemical Society of
Japan,1964,37(11):1 707-1 709.

[5] TLassen K M, Lee J, Joullié M M. Synthetic studies of tamandarin B side chain analogues [J]. Journal of Organic Chemistry,
2010,75(9):3 027-3 036.

[6] Keller O,Keller W E, Look G V, et al. Tert-Butoxycarbonylation of amino acids and their derivatives : N-tert-butoxycarbonyl-
L-phenylalanine [1]. Organic Syntheses, 1985,63:160 .

[ FAE % 5. = ik

- 83 -



