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Synthesis and resolution of DL-phenylalanine analogues
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[Abstract] Objective:Synthesis of L-2,6-dimethylphenylalanine and L-2,4, 6-trimethylphenylalanine through enzymatic resolution.
Methods: Racemic 2,6-dimethylphenylalanine and 2,4, 6-trimethylphenylalanine were synthesized through reaction of diethyl
acetamidomalonate with 2,6-dimethylbenzyl bromide or 2,4, 6-trimethylbenzyl bromide,respectively. The DL-amino acids were then
enzymatically resoluted by L-amino acylase. Results: Racemic 2,6-dimethylphenylalanine and 2,4,6-trimethylphenylalanine were
synthesized through reaction of diethyl acetamidomalonate with 2,6-dimethylbenzyl bromide and 2,4,6-trimethylbenzyl bromide in
yield of 87.9% and 86.0% respectively;DL-2,6-dimethylphenylalanine was successfully resoluted by L-amino acylase,but it was
failed in the resolution of 2,4 ,6-trimethylphenylalanine. Conclusion:;L-amino acylase can be used in the resolution of DL-2,6-
dimethylphenylalanine, but it is ineffective in the resolution of 2,4 ,6-trimethylphenylalanine.
[Key words] 2,6-dimethylphenylalanine; 2,4, 6-trimethylphenylalanine ; L-amino acylase
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il T AR L S ALY Dmp Tmp A B
FIFPEER L5 W) (S)-BPB-Ni-Gly (BPB: (S)-2-[N-
CREENRME L ) -2 5L | -— KW Gly . HZR)
T/ Tmp A BUET, TR LG Wik, TR
AL A = i, (R & B O PR
G R R  BA B BOME | HH PR AR
X7 S e R B AR A o3 S TR AR BA R4
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Figure 1 Synthesis of 2,6-dimethylbenzyl bromide
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Figure 2 Synthesis and resolution of DL-amino acids

1.22 oo sk
1221 2,6-=FAEFE (1) 895

2,6~ FIBEIEHIR 25 ¢ (0.17 mmol) T 100 ml
VU S K T R U g O B A AL AR 7.7 ¢
(0.20 mmol) 7E 100 ml THF HI¥A 1, i 4E 70°CIH]
W5 he TLC KM RN 5845, vKK I H), 212 %
Jin 3 mol/L HCl /KK VAW i tE . N &

PR TR AE L MR ER /K PR, TOKBR R A T, o
U8 DR e A 2/ MR R IR & TR RS
P21 g, TEE 92%, mp 80~81°C, 'H NMR (400
MHz,CDCL;) 8:1.45 (s,1H),2.41 (s,6H),4.71 (s,
2H),7.01~7.23 (m,3H),
1222 2,6-=FHiEF (2a) 496 m

2,6- W AR (1) 6.0 g (444 mmol)IF T
120 ml &b, voKE T, HAE R lm=FEA =
TRAEHE 12 ¢ (44.4 mmol ), H5E/FTHEZE 25 ChHitk
4 h, TLC Kl S W S84 fe 458 Lk SO, RS 7510 25
T HIMA S P 5% 80 ml, ZE T, Wtk HEE 3 LU
AT RERR L e iy —IRAb . 28 TS IMRAA I SR
w, BAUEHTIRE OEIRSS W 8.07 g, W
90.5%, mp 32~33 °C, 'H NMR (400 MHz,CDCl;) 3
242 (s,6H),4.57 (s,2H),7.01 ~7.04 (m,2H),7.08 ~
7.13 (m,1H),
1223 2-(N-TERKL)-2-(2°,6-=FEFHK)-&
ZBR LB (3a) M4

# Na 145 ¢ (63.1 mmol) AT 50 ml ZEEH i
ACBREFEN R Bk 12.5 g (57.4 mmol) , 14K
F£ 30 min, fIMA 2,6 —HEIRK 12.0 g (60.3 mmol),
KI0.964 g (0.574 mmol),80°C[E1i7 12 h, TLC Al 52
M oEeE (LA = 1:4,R, = 0.65) 4%
I R 4 2 /MR, TIAK 100 ml, BERE 12 18 47 i
A, o84 15 AR 18.4 ¢, 7% 95.5%
mp 77~79 °C. 'H NMR (400 MHz,CDCl,) &:1.22
(q,6H,J, = 11.7 Hz, J, = 7.1 Hz),1.98 (s,3H),2.29
(s,6H),381(s,2H),406~409(m,2H) ,416~452(m ,2H) ,
6.67(s,1H),6.95~6.99 (m,2H),7.01~7.03 (m,1H),
1224 2-(N-TBRAL)-2-(2°,4,6-=F L F
A)-m B =B (3b) #A

4 Na 3.3 g (145 mmol) T 250 ml ZEEH, IIA
CREFEN R . 2B 28.7 g (132 mmol) , # R+
30 min, A 2,4,6-=HFEIRE 30 g (140 mmol ) ,KI
2.22 g (13.2 mmol),80°C[HI¥ 12 h, TLC Kl )z )i 5¢
25 (LRROHR A = 1:4,R, = 0.6) , B[ Wil
e s 2/ MAFR A 100 ml 7K | 363 1218 47
A b U TR 5 AR 455 g, 773K 98.9% , mp
73~76 °C, 'H NMR (400 MHz,CDCl;) 8:1.19~1.26
(m,6H),1.92 (s,3H),2.23 (d,9H,J = 11.5 Hz),3.84
(s,2H),4.04~4.10 (m,2H),4.18 ~4.24 (m,2H),6.63
(s,2H),6.79 (s,2H),
1.2.2.5 DL-2,6-=—F A RXKA AR (4a) 496K

TEBS A 2-(N-L B &3 )-2-(27,67-—
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FARFL) N R W (3a) 14.4 g (47.8 mmol), Ff
JINA 2 mol/L NaOH A 60 ml(120 mmol) , 2 v ik
TN 8 h, BWEZRG , Z12 i AWERRR 32 ml
(385.7 mmol) , INSEJFAKLE I 5 h, TLC K1 52 i
St4 (IE TECES R e K = 4:1:1:2,R, = 0.5) )7,
W SN R A 2/ IMATR RHI S A g TR KT
J e 1 AR Tk oK, 98 pH (E 2 5.5~6.0, 7
A U TS P EEA 8.5 g, IR 92.1%,
'H NMR (400 MHz, DMSO-d,) 8:13.60 (s,1H),8.64
(s,2H),698~707 (m,3H),385 (1,1H,J = 741 Hz),3.16
(d,2H,J = 8.07 Hz),2.28 (s,6H),

1.22.6 DL-2,4,6-=HEAKFER (4b) HIAAL

TEB P INA 2-(N-Z Bt ) -2-(2°,4°,6"-—
FE R 3E)-TN iR — BB (3b) 17.5 ¢ (50 mmol) , F-
JIA 2 mol/L NaOH 70 ml (140 mmol), 2 ¥ W&l
PRI 8 h, ¥ B ERGINAMERRR 37.5 ml (450
mmol ) , FHE I 5 h, TLC #5584 (1F T e
BEFR:ERE K = 4:1:1:2, R, = 0.58) B S WV e 4 &2
MR Ve NS b uE T TS R A T
&K P8 pH 3] 5.5~6.0, F7 A o 0E T LR
A E A 9.0 g, YK 87%, 'H NMR (400 MHz,
DMSO-d,) 5:1.78 (s,3H),2.28~2.50 (m,6H),2.87~
291(m,1H),3.05~329(m, 1H) ,4.3~444(m,1H),6.95~
6.97(m,2H),8.24(d,2H,J = 10 Hz),12.51(s,1H),
1227 DL-N-Z B ¥, -2,6-—W AKX AAEK (5a)
895 1%,

TE =S i A DL-2,6-— B 5 28 15 & iR
(4a) 7.5 g(38.8 mmol), SXJ5 il A 2 mol/L. NaOH
VWL 68 ml(136 mmol)  FHHEREAR, 11 iR D
SZ 8 A BSE BRI 5.1 ml (54 mmol) , V% 525 , H R
N 3 h, TLC KGR 5E )i (F ik LR gk
BER = 20:10:1,R; = 0.55), HWERRR A WK pH
HF] 3.0, RENGEM, 208 TR ALK 8T g,
% 95.5%, mp 193~195°C, 'H NMR (400 MHz, DMSO-
dg) 8:1.78 (d,3H,J = 1.5 Hz),2.29 (s,6H),2.90 (dd,
1H,J, = 13.98 Hz,J, = 728 Hz),3.05 (dd,1H,J, =
13.98 Hz, J, = 6.93 Hz),4.41(dd, 1H, J, =15.33 Hz,
J» = 8.25 Hz),6.94~705 (m,3H),828 (d,1H,/ =384
Hz),12.55 (s,1H),

1.22.8 DL-N-Z&kE-2,4,6-=F Rk EFHAHR (5b)
895 %,

TE = SO A DL-2,4,6-= H B 3K 5 & R
(4b)5.0 g (24.6 mmol) , RIS MIA 2 mol/L NaOH ¥
W 43 ml (86 mmol) , TFFMIAME, RN 2212

T ABERR I 3.25 ml (34.4 mmol) , 7% 52 J5 W 1R KU
3 h, TLC KRN 5E4 G (IE T BERg iR ithE oK =
4:1:1:2 R, = 0.85) , R MR VA s i i pH %] 3.0,%%
HZE S, A8 T AR A EE K 5.68 ¢, 7% 92.8%,,
mp 186~188°C, 'H NMR (400 MHz,DMSO-d;) d:
1.78 (s,3H),2.17 (s,3H),2.24 (s,6H),2.84 (dd,
1H,J, = 14.05 Hz,J, = 8.2 Hz),3.02 (dd,1H,J, =
14.05 Hz,J, = 7.9 Hz),4.38 (dd,1H,J, = 15.35 Hz,
J, = 82 Hz),6.77(s,2H),8.22(d, 1H,J = 10.4 Hz),
12.5 (s,1H).,
1229 L-2,6-=FARXAER (6a) 496K
TERSR A DL-N-Zt3E-2, 6- —H IR RN A
2 (5a) 5.5 g (23.4 mmol), H 450 ml /K%M, INA
50 mg L-ZFEWEAL G, F 0.5 mol/L NaOH ¥ ¥ 1
pH 7.0~7.2 78 37°C T AT RN, ot Al pH
TGN pH 224k, I NaOH 35 W0 5 SN 15 9
fiff pH 4EHRF7E 7.0~7.2 Z 0], N 24 b J5 A L2
FEBEALHEE 25 mg, AkEEN 48 h, VLSRG, R
WHVKBERRJH pH 255 L8, WA 2 50 ml, fIIA
200 ml JC/K LI, 0°CAHIGE T i T4, 15 1 (ks
ARFEKR 1.15 g, 7% 51.0%, m.p 256~259°C, 'H
NMR (400 MHz,DMS0-d6)8:2.36 (s,6H),3.17 (dd,
1H,J, = 1435 Hz,J, = 7.75 Hz),3.38 ~3.45 (m,
1H),4.06 (t,1H,J = 7.95 Hz),7.04~7.08 (m,3H).
1.22.10 1-2,4,6-=HIILHNEIR (6b) HIH K
DL-N-Zft-2,4,6-—H K HNER (5b) 6.7 ¢
(26.9 mmol) FH 200 ml /K%M, A 30 mg &It
AUl , 37°C N AEFFA TR pH 7.0~7.2 RV 24 h, ZJE4b
T 15 mg E LR, AkE2 520 48 h, TLC K& (IF
TELEERR MK = 4:1:1:2) FBH N B AT

2 5 R

AL R I R — LR MR IR FR, 43
LA 87.9%F1 86.0% B4 B T FMEIER 2,6-—
LN RN 2,4, 6-= MK AR . AEBHL
EEfEdF 4> DL-N-Z -2, 6- — H BRK N AR 52 L-
2,6- RN ER , (DB LB T4 N-2 -
2,4,6-— I RIN & BRI A /K TG P AR RESE BN
DIL-N-Z.1-2,4,6- = H ERHARRAYF T

RIS =

3.1 3a#e3b 894
T RN /R 20 2,6- LS
(2a) M12,4,6-=H FELAILR (2b) # A R B2 [H)
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BiBH, AAER A AT, FERHIIAT 0.1 eq
MIKL, FEAIIABUE SR A S8 v, R SE A 5 )i Fisf
(], 2 e SONE IR B, S W AN S 4
3.2 5af= 5b 694

RHREIRI LA SO FR ATV T PR [R5
% CRRITF(3.5 eq) ~ LR IEMOTRET (1.4 eq)-4E
AAEN (3.5 eq)ik!P, SEERZERFEH R - MK
(60~80%) , T HLLAVKTE PR i 771 F Ab 2 LU A RRIT 5
J& B FERAE 90% LA b, T HER I SR K, J5
AP BT AASSCR T S A AN - SRR I
TR LIRS
3.3 R EEEA pH

27 SCHR Y D 280 )y ek JBE 152 5 A 6 Tl
P E A Y 37°C, pH iy 7.0~7.2 2206, i TAE/Kf#
R SRRA AL, 3 pH (E TR, T pH i k2
SN B TSR R FE SO R AN WA DU A
T pHAE, i pH [HIRZH4ERRTE 7.0~7.2 Z[A]
HEATIK I N
34 By

R W, AL B e ] TR N &R I
RIS A —AH AR TN 2RI R 5
ERI K N-2.1%-2,6- — RN AR (5a)
REv A AEMEIL K A, (FUK R FEARS , i 3 d
JEA TR 519% M Z R 31X T BB Z LR A
2.6 i 2 B AATEA G, R AR T I AN
it 1) 235 G AR A IRIXE T S 0 SR B R R, N- & -
2,4,6-=HIANEMR (5b) i T4 HA 3
FEILPH | Srue Ak R EME W 3 d JE L TLC Sk
AN DA X B3 = ok £ ) S BE R A i, PRI, 7T LA
) LWL BEASBEZK i Sb, P AT RS R IR
AR Z A TR AR A A B RO
MRARGE KA
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