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SYNTHESIS OF L-TRYPTOPHAN DERIVATIVES
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(1.Institute of Pharmacy and Chemistry, Dali University, Dali, Yunnan 671000, China;

2. School of Medicine, Jinggangshan University, Ji’an, Jiangxi, 343009, China)

Abstract: A simple synthetic route for the synthesis of five tryptophan derivatives was designed using
tryptophan as the raw material, and through key reaction steps such as carboxyl esterification, amino Boc
protection, methylation reaction, deprotection and ester hydrolysis. The five tryptophan derivatives obtained
during the experiment are tryptophan methyl ester, 1-methyl tryptophan methyl ester, tryptophan formamide,
tryptophan ethyl, and tryptophan propionamide. Their chemical structure was confirmed by 'H-NMR spectrum.
The synthetic route in this study has simple operation and high yield, and can be used as a raw material for the
synthesis of indole alkaloids to provide a reference for the search and development of new active drugs.
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Fig.1 Structure of L-tryptophan and its derivatives
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Fig. 2 Synthesis routes of compound 2 and compound 3
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T2 [P 2 VA A« Wtk IS e
L-t0% % 200 mg (0.98 mmol) IR KM+, hn
N5 LAOZ R 248 1) 2 mol/L SOCL,-MeOH #¥
W INFAIER 1 he TEZSRR 2 A B — 00
B I A, P8 L2 P s SRR
'HNMR (CDCls, 400 MHz) 6 3.12 (d, J= 9.7 Hz,
1H), 3.32 (d, J= 5.2 Hz, 1H), 3.65 (S, 3H), 4.23 (dd,
J=9.8, 5.3Hz, 1H), 6.98 (t, J= 8.0 Hz, 1H), 7.08
(ddd, J= 8.2 Hz, 1H), 7.23 (dt, J= 8.2 Hz, 1H), 7.49
(dt, /= 7.9 Hz, 1H) ppm.

132 1bod 3 696 m%

N-Boc-L- {42418 TR I & e L-(0 208 T R
160 mg (0.6282 mmoD) & T-FCKENH, I 0.8 mL
TEUFERR, IN= 2% 262 uL (1.8846 mmol) .
FVE IR 10 min, FUVKKBAHIE 0 Clo &
I TR R BT R 289 uL (1.2563 mmol). i
s T FPedE 1.5h, TLC Wil N, £5
Jsok S R INAK 10 mL, 9. H S gt
FUKA (20 mLx2), SIFA NI, JCKBR R
T, EAW4E1F N-Boc-L-(0Z R 5 221 mg

(R #%=94.7%), MEFHEORHHAE, ToFTalifk
BPn] EHH T N2 .

N-Boc-1- F 5 -L- (8 20 1 W IR 161 &5 1
N-Boc-L-{05 18 g 120 mg (0.3769 mmol) ¥ T
1.2 mL DMSO, #K/Kir I I KOH i+ 5 min
JE IR, N s B S T 2 AL 2 1,
TLC WS e FEIRAITE RIS, IR ) AL
BERW 10 mL, JIN SRR OB BEEL, S )F
AHUH, ToKBBRA T, Wit 5
LRERHEENT B2t (LR OEE: AhiiE=1:5),
38 116 mg A A, H%E=92.8%.

1- I HE-L- T8 2 B R IR 5 B N-Boc-1- gk
-L-{05 % FiE 116 mg (0.3490 mmol) 3T~ 1 mL
AR I =3 4R 219 plL(2.9503 mmol).
FIBFE 1.5 h 5 IR IR K,

BEAEEL, A AN KB ER N 115, e
IR IRAR JG 13 A O AR 74 mg, ATFTALEY 3,
K %=91.2%., '"HNMR (CDCls, 400 MHz) & 3.13
(dd, J=17.5, 3.3 Hz, 1H), 3.33 (dd, J = 15.0, 5.2 Hz,
1H), 3.66 (s, 3H), 3.69 (s, 3H), 4.20 (dd, J = 10.8,
5.3Hz, 1H), 6.91 (s, 1H), 6.97 (ddd, J = 8.0, 7.0, 1.0
Hz, 1H), 7.09 (ddd, J = 8.2, 7.0, 1.2 Hz, 1H), 7.25
(d, J=8.3 Hz, 1H), 7.48 (dt, m, 1H) ppm.

1.3.3  4La-4 4-6 696 A%,

BUALAY) 2 50 mg (0.2291 mmol) A %
BV 3 mL (0.092 M) 7E R EEam g, T
VAP RN 2 h, TLC Wil N, 25 J50RER Y
X AN GRS, EER RS RN . e
TBREH, RS 4 483 mg, R
=93.4%. 'HNMR (CDCls, 400 MHz) & 1.62 (bs,
1H), 2.53 (m, 3H), 2.85 (m, 1H), 3.14 (m, 1H), 3.45
(m, 1H), 6.91 (s, 1H), 6.97-7.24 (m, 3H), 7.33 (d,
1H), 7.5 (d, 1H), 7.8 (bs, 1H), 10.8.8 (bs, 1H) ppm.
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WG JFURHO B WD, WA e T, A
BRI G DRk S N, BN ] AR D B,
FE K S IV B T) B 42 ORI 2K Jig 8 R 2 T 4 Ak B
Ao RSB ALEY 5 (90.8%), L& 6

(92.7%). 4% 5 '"HNMR (MeOD, 400 MHz)
6 0.96 (t, 3H), 3.12 (m, 4H), 3.71 (t, 1H), 7.01(td,
1H), 7.09 (td, 1H), 7.11 (s, 1H), 7.33 (dt, 1H), 7.33
(d, 1H), 7.55 (dt, 1H), ppm: &% 6 '"H NMR

(MeOD, 400 MHz) ¢ 0.87 (t, 3H), 1.48 (s, 2H),
3.71 (t, 1H), 2.89(dd, 1H), 3.21 (m, 2H), 3.37 (dd,
1H), 3.69(dd, 1H), 7.02 (d, 1H), 7.09 (m, 1H), 7.18
(m, 1H), 7.32 (t, 1H), 7.36 (d, 1H), 7.64(d, 1H),
8.72(s, 1H) ppm.
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