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phin: Tyr'-Gly*-Gly’-Phe*-Leu’-Arg®-Arg’ -1le®-Arg’ -Pro'’-Lys'" -Leu'*-Lys" -Trp'"*-Asp'*-Asn'®-GIn'"-NH, )
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1 SEIGE Y

1.1 XE5RF

58 HPLC 237 % : LC-10AT vp plus %%, SPD-10A vp plus UV-Vis #i%% ; Agilent Zorbax SB-C,, %,
FEAE(5 pm, 4.6 mm x 150 mm) ; W3EAH A 0. 1% TFA/H,0, #ishH B: 0. 1% TFA/70% MeCN/H, 0.

API3000 JFi%{% ( ESI-MS) ; Biotage PRt it a3 4.

10% Pd-C T Acros /A ) H FH R W T i A2l 50 A ; MBHA ( Methylbenzhydrylamine ) A
H R HEEE AR 28 5] 3 Boe-D-Phe, Boc-Ser(Bzl) , Boc-Leu, Boc-Arg( Tos), Boc-Pro, Boc-D-Ala,
Fmoc-Arg( pbf), Fmoc-Asp, Fmoc-Asn, Fmoc-Gln, Fmoc-Gly, Fmoc-lle, Fmoc-Leu, Fmoc-Lys, Fmoc-
Phe, Fmoc-Pro, Fmoc-Trp Fl Fmoc-Tyr #J1 F 7% /R A= 46 ( L) 2 5 Ac-D-Nal F1 Boc-D-Cpa I T
Bachem A7) ; Boc-Aph(Fmoc) , Boc-Phe(4-NO,) fil Boc-D-Phe (4-NO, ) #R 4% SCHk[ 6 ] Jr ik Ailil.
1.2 MSH Z{47 M-1 B3R R

H MBHA RSN Boc fRIPSREME , +4 HRBRE Y A ARG a7 2 45 8] M-1(m/z; 731.7[M+H] ",
/T 730. 8) , HPLC 41 98. 6% .

¥ M-1(50 mg, 0.068 mmol) #f#AE 10 mL HEEH, fil A 10% Pd-C (10 mg) Fil ! fR % (86 mg, 3.4
mmol). FIRMBFE 0.5 h, UL Pd-C, WUFZE LG T ATEER, FRY D ROKE R, Do k2t
BT, 153 38. 8 mg HARIK AM-1(m/z; 701.9[M +H] *; 4> ¥ 700.8) , HPLC 4] 98.2% , Uk
F80%.
1.3 LHRH Z{47 L-1 iR

Hi MBHA FASFT Boc 3P 5EMs , S 3CHR[ 11,12 ] A L-1 (m/z: 789.4[ M +2H ], 1578.5
[M+H]*; 4> FHa 1577.2), HPLC 4liJEF 98.0%.

¥ L-1(50 mg, 0.032 mmol ) ¥ f#TE 10 mL HEEH, LA 10% 1) Pd-C (10 mg) FIH iR#% (100 mg,
1.6 mmol) , . HPLC Wi, JFRHE KRG (92 h), #%]32.6 mg HARAK AL-1 (m/z; 774.5
[M+2H]*", 1548.9[M +H] " ; 4> FH& 1547.2), HPLC #li¥ 98. 7% , W% 65% .
1.4 LHRH {47 L-2 B9iER

F MBHA IS Boc f-IMHEHS, S8 k[ 11,12] HIEA M L2 (m/z; 772.2[M +2H]**, 1544.5
[M+H] ", 4> FHa1542.7), HPLC 4l 98.3%.

¥ L-2(50 mg, 0.032 mmol ) #f#FE 10 mL HEEH, A 10% 1) Pd-C (10 mg) FIH R#% (100 mg,
1.6 mmol) , AL, HPLC Wi, JFURHHRIG (Z92 h), 153 39.9 mg HARRK AL-2(m/z: 757.9[ M +
2H]**, 1514.3[M+H] *; 23T 1512.8), HPLC 4} 98.3% , YK 81%.
1.5 SEHERRZE D-1 MIER

A Rink amide resin # J§ 1 Fmoc %ﬁi%lﬂ%, Tﬁ,ﬁﬁ*ﬁﬁ?‘%“ﬂ A 83 D-1 (m/z: 752.0[ M +
H]’", 1127.4[M +2H]*", 4rF & 2252.8), HPLC 41iJif 98.6%.

4 D-1(10 mg, 0. 0045 mmol ) ¥ fETE S mL HEEH, A 10% B Pd-C(2 mg) FIH R (29 mg, 0.27
mmol ) , k. HPLC Wil JFRHN )G (29 2.5 h), 155 8.7 mg HFRIK AD-1(m/z; 742.4[ M +
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3HPPY, 1112.5[ M +2H]**; 4T & 2223), HPLC 4l 98. 5% , % 83%.
1.6 GEHERKZEEE D2 MiER

i Rink amide resin $ I Fil Fmoc /Eu\bjﬁ%%, iz 1R & A 7 - A s ) D2(m/z; 745.8 [ M +
H]’*, 1118.2 [M +2H]*"; 4rF 2234.4) , HPLC &fiJi 98.3%.

¥ D-2(10 mg, 0. 0045 mmol ) FfEAE S mL HEEH, JIA 10% 1) Pd-C (2 mg) FIHFREL (15 mg, 0.27
mmol ) , FIHEFE. HPLC Wil JFRHE RS (£2.5 h), 155) 8.1 mg HFRK AD2(m/z; 735.8[ M +
3H]P*, 1103.7[M +2H]**; 40T & 2205.4), HPLC 4f¥ 98. 3% , WK 82% .

2 FERE5E

ARICIEA BT 5 A EAMIERN TS T AF-CTH 55T, B8 7 5 SHARK(E 1, XT3
NRRIN BHFEN AR BAITR) . th THREEA R BT3B ae )y, W9 AF-CTH %57,
HXPRZ B AR AIRGF AT e, IR, AR SCHY IR B B B e e R g . L 10% #4 Pd-C 14
AR, S OBt Bt bl 105, i TR RN &A= B B0, W PRIERSIERERE 52 2 N, IR
B s, R RS H R R EE R L 1: 50.

Table 1 Sequences of synthetic peptides

Peptide Sequence
M-1 Ac-His!-Phe(4-NO, ) 2-Arg® -Trp* -NH, A
AM-1 Ac-His' -Phe(4-NH, ) 2-Arg’® -Trp* -NH,
L-1 Ac-D-Nal' -D-Cpa®-D-Phe® -Ser* -Phe[ 4-NH-CO-N( CH,CH, ), 0 ] -D-Phe(4-NO, ) ¢ -Leu” -Arg® -Pro® -D-Ala'’ -NH,
AL-1 Ac-D-Nal'-D-Cpa?-D-Phe?-Ser* -Phe[ 4-NH-CO-N( CH, CH, ), 0 ]*-D-Phe(4-NH, ) ®-Leu” -Arg® -Pro® -D-Ala'® -NH,
L2 Ac-D-Nal!-D-Phe?-D-Phe® -Ser* -Phe[ 4-NH-CO-N( CH, CH, ) , 0 ]°-D-Phe(4-NO, ) ®-Leu” -Arg® -Pro” -D-Ala'* -NH,
AL-2 Ac-D-Nal' -D-Phe?-D-Phe*-Ser* -Phe [ 4-NH-CO-N( CH, CH, ) ,0]° -D-Phe(4-NH, ) % -Leu” -Arg® -Pro’ -D-Ala'®-NH,,
D-1 Ac-Tyr' -Gly?-Gly*-Phe* -Leu” -Arg® - Arg’ -Tle® -Arg’ -Pro'? -D-Phe (4-NO, ) "' -Leu'?-Lys" -Trp'*-Asp'* -Asn'® -GIn'" -NH,
AD-1 Ac-Tyr! -Gly?-Gly® -Phe* -Leu® -Arg®-Arg’ -Tle® -Arg® -Pro'?-D-Phe (4-NH,, ) ! -Leu!?-Lys " -Trp'*-Asp'> -Asn'® -GIn ' -NH,
D2 Ac-Tyr!-Gly?-Gly*-D-Phe(4-NO, ) -Leu® -Arg®-Arg’ -Tle® -Arg® -Pro'?-Lys!'! -Leu!?-Lys'> -Trp'*-Asp'> -Asn'® -GIn ' -NH,
AD-2 Ac—Tyr] —Gly2 —Gly3 -D-Phe(4-NH, ) 4 Leu’ -Arg®-Arg’ -Ile? —Alrgg -Pro'® —Lys] ' Leu' —Lysm —Trp]4 —Asp]5 -Asn'®-Gln'? -NH,

* Abbreviation: Cpa; 4-chlorophenylalanine; Nal: 3-(2-naphthyl) alanine.
2.1 MEKFEFIHEERER

VEFEDU K MSH 2514 M-1 VE ALK %} AF-CTH (938 JRAE dEAT TR, B M-1 3% i A8 Y %
i, A 10% Pd-C Flid i 0 W iR4% )5, FIH HPLC
Xop sz N AT EREE I, 2 45T 0, 15 A1 30 min
3AIHRELS A WSS R, v RUE 1, 7E 30 min N,
M-1(0&1, m/z: 731.7[M +H] *) C &5 2540k
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2.2 +HFIFHENER Fig.2 Analysis of reduction of M-1 by HPLC

SCHR[ 14 ] 4238 AF-CTH 2 AFE M B0 R E min: . 05 b 15; ¢ 30. Peak 15 M-1; peak 2: intermediate;
TR, TEZRZ Yo, 3 2B B 458 peak 3: AM-1. HPLC gradient; 0—15 min, 20% —100% B; 15—
EF[/F'T%‘ {ﬁ ﬂ] /qu‘ ff.: % }E % E/(J JJ? §|J , {ﬁﬂ iu] , Ltl:g 16 min, 100% B; 16—17 min, 100% —20% B; 17—22 min, 20%
LHRH 50700 2 BRI A A sy, [ © it /i i
A LB EE AF-CTH X REE H < R IR F RO, I AT 2 A 2 24353k 6 SR 9 &R F R TR 2
FRIEM Y LHRH HARZEIY) L-1 A1 L2, FFDAHCAR R 06 BROA . S i i id 4k HPLC FRER W
WE 3(A) s, fEUE L (JERE 2SN # ) 2 (R i rpr B 44 R 3 328K, 1 h J5, HPLC Wil
SR g 4, JFHBHTER. 2 h J5, 01 RIE 2 BTN, HPEE T3 Rl 4, 258 ST,
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Fig.3 Analysis of reduction of L-1(A) and L-2(B) by HPLC
Reaction time/h: a. 0; b. 0.25; ¢. 0.5; d. 1; e. 2. (A) Peak 1. L-1; peak 2: intermediate; peak 3: AL-1; peak 4: byproduct;
(B) peak 1"; L-2; peak 2': intermediate; peak 3'; AL-2. HPLC gradient; 0—10 min, 30% —100% B; 10—13 min, 100% B;
13—17 min, 100% —30% B; 17—23 min, 30% B with 1 mL/min at 210 nm.
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Fig.4 Analysis of reduction of D-1(A) and D-2(B) by HPLC
Reaction time/h: a. 05 b. 0.25; c. 0.5; d. 15 e 2; f 2.5. (A) Peak 1; D-1; peak 2: intermediate; peak 3: AD-1;
(B) peak 1'; D-2; peak 2’ intermediate; peak 3"; AD-2. HPLC gradient; 0—10 min, 30% —100% B; 10—13 min,
100% B; 13—17 min, 100% —30% B; 17—23 min, 30% B with 1 mL/min at 210 nm.
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Reduction of the Aromatic Nitro Group in Peptide by Ammonium
Formate Catalytic Transfer Hydrogenation

—— An Indirect Introduction of p-Aminophenylalanine into Peptide Chain

GAO Yong-Qing"*, ZHOU Ning”, LU Yu-Jian®, SHI Wei-Guo’, CHENG Mao-Sheng' , LIU Ke-Liang”*
(1. School of Pharmaceutical Engineering, Shenyang Pharmaceutical University, Shenyang 110016, China;
2. Beijing Institute of Pharmacology and Toxicology, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract The p-aminophenylalanine was a useful functional amino acid in the design of peptide drugs, and it
was usually prepared by the reduction of p-nitrophenylalanine. Ammonium formate catalytic transfer hydrogen-
ation( AF-CTH) was confirmed feasible in transforming the aromatic nitro group into the amino group in a
dipeptide, and the orthogonal protection for p-aminophenylalanine in traditional route could be avoided in this
method. Therefore, we wondered if this method could be widely used for the reduction of p-nitrophenylalanine
residue in various peptides, such as the MSH ( tetrapeptide ) , LHRH ( decapeptide) and dynorphin ( heptade-
capeptide ) analogues. The reduction processes were monitored by HPLC and the results showed that all
sequences could be smoothly transformed into the desired products, except the LHRH analogue containing
p-chlorophenylalanine due to the dechlorination. It suggested that AF-CTH was an effective method for the
reduction of the nitro group in a peptide. In addition, it was found that the reduction rate of the nitro group
was slower in longer peptide and not obviously correlative to its site in peptide.

Keywords Melanocyte-stimulating hormones ( MSH ) ; Luteinizing hormone-releasing hormone ( LHRH ) ;

Dynorphin; Ammonium formate catalytic transfer hydrogenation; Nitro group reduction
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