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MEE kAR FE4L THE HEaM

(AR REEWMLER)

ME AXRKARMERECART AN T Kk XM, HAXGAFRARRINZ
FobBt g, SREKY 3 ¥ (Boc-f-Ala-Trp-Met-Asp-phe-NH,, Boc- # Ak)
BSEBEE R N100%, RIFSEA T RMIpiyisEs 7)Y, Boe-w gk (Boc-Trp-Met-
Asp-Phe-NH,) 30,32%, Boc—=jk (Boc-Met-Asp-phe-NH,) 0,13%; Fmoc-% gk
(Fmoc-f-Ala-Trp-Met-ASP-Phe-NH,) 171%, Fmoc-mtk (Fmoc-Trp~Met-Asp~
Phe-NH,) 32,88%, Fmoc-=jgk « (Fmoc-Met-Asp-Phe-NH,)0.17%; Zp - TFA

(B-Ala-Trp-Met-Asp-Phe-NH, « TFA) 17,.45%, w9k « TFA (Trp-Met-Asp-ph
e-NH, . TFA) 5.58%.

RRERXEFORTLE RMRPGERILZRGEH, LATREC-HRZT
ERBALNLMEE T2 ER, AF Lk ERPON-B5 NZPERFRBH TN
WA ¥ s, RFmoc—{7P R MER TFBoc— (R, RALEEREAEAN-
A —ARKREEGEAEHATHR-NE5XhRESGERMBE,

XA, Foek R MG R FRRA Zatsl

Gregory % T19644EHE T HW R —REMHAANT AR Y, HC-5M fk (Trp-Met-A
sp-phe-NH,) 5 & fiRMEHAL S, R EWERIEEN B/ EHM AR MREREES FHC-
X SN-EX 2B ZHkEM, XREKRERTES FELE—-MRERD »-HA®, EEA
BARTIFSHRWEEYS @YY, P ATARHAKEBELARBHIBBRIEEDT .,
fEHZ WM IZ B A FIeK,

ZEGPEBRBEE (Fmoc-) Z—FBiKMEBAER, ATl Hib#C-iAy Phe-NH,
B— N RERy-H%A, BOART =ZFLIFmoc-3)N-iB1 B s F XL, FEH0ER T M
fyBoc- RAI R N-EAMEF XM B REXLY, AXEREEHE S NEWRRIE H, MW
M EWEMEH SRR ERRXRIET HIT, |

1987457 R21 H UL BIW K, 10884E11 A e BIE K.

* NBEEHRRMYTR2] _

% SEREREBEMESTRR

W, Boc, {RTHMME, Fmoc-, HRERKE, Z-, FaHMx, OBzl-, ¥@, DCCI, —Hex - %
B, HOSuN-BXpmm¥R:, HONP, yasx %M, HOBt, 1-Z%p=xm, DMF, —mxssm, THF, g
sy TFA, ZNMR. .
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HHE® (f-Ala, L-Trp, L-Asp  L-Phe) iy b-#g KA (LR #I) 7= & . Boc-N3_ HoSu,
HOBtAE A BT A 9 A LR E AR, M (Kidselgel 60G)RI=$RELRE 51 Merck 4
B4, RPMRTEIEE™ R, N-FEmk ot /=8, HEeiRREARE™ AR Sk
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1. BELLHIHATAR: Scheme 1--5%JL 50 H b AP0 A R B L%,

TP Met Asp Phe

; asl
z—é: H—1-NH, (1)— P—Ala Trp Hrt Asp Pha
2K u, (11) Boc ~Losu H-low
Mo—|-030 H uuz (111) Boce OH(VIII)
n NH, (IV)
2 :f NH,, «
soel 0% NH3-TPACY) oc Su(Ix) H 2*TPA
Boc NH, (V1) Boc _ NH, (1) .
H “"2‘1‘15{“:' H - __[_ 1&‘;3;11“
Schere 1 N Scheme 2
o Tr
Met ¥ Asp Phe P Met Asp Phe F,,\T Trp Met Asp Phe .
rmoc | ONp H NH, Fmoc - OH H Hy e TFA H uz-'m
NH,()aI) Fmoc N '
Proc ) Hy(XIII) oo nz(nv}
Scheme 3 h Scheme 4
€ Scheme 5

Phe-NH, (I) . Phe £ Phe-OCH, Fifi T4t & M 7% % 60%, m.p.91—92°C, SRy
0.24,
Z-Asp (OBzl) ~-Phe-NH, (I I) ; Z-Asp(OBzl)-OH#fiPhe-NH, 7£ DMF th yk i F im
DCCI pid ., i, b miBA, SrABFHEGIIE, WIEHKXA 0, 5mol/L HCI,
1mol/L KHCO,#15% NaC1W 6, i, ik, 7#82%, m.p.162—164C, S,Rr0,86Asp-
Phe-NH, (I I 1) . MMLEIBREAST IRRPLNBAT I I, #490%, m.p,
187—188°C, S,Rr0.09,

Boc-Met-Asp—phe-NH, (I V) , Asp-phe-NH, i Boc-Met-OSu7r THF 5KHCO 7k 5 i
Hy 20CRBL2K, X BiitB 4 IKHCO 4t PHS, #ii3: THF3[E fk, 0.5mokEERETT IS, i
B, KEEPHE, AGEGHAPE-KELR, WiE, T8 7% 74%, m.p.209—210C,
S[RF0.64°

~ Met-Asp-Phe-NH, . TFA(T), 50%TFAj /LA I VigBoc-2H118 V, 758 82%,
m.p.195—197°C, S'R70,10, Boc-Trp-Met-Asp-Phe-NH, (V I; Met-Asp-Phe-NH, . TF
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AfiBoc-Trp-OSufe THF 5KHCO K it b, HilMRKPi2K, Hik THF BE &, mokEERE-k
(1:3.3) Wi, i, kik, CREESRH, 361%, m.p.214—216°C, S,Rr0.64,

Trp-Met-Asp-Phe-NH, . TFA (VI 1) . Hl50%TFA (&4 B#¥ P BERB-B# 8D
BRELAEHVIHEPEIMBVII, ™H64%, m.p.203—205C, S,F0,22,

Boc-f-Ala-Trp-OH (VI I I) . Trp #1 Boc-f-Ala-Osu ¢ THF 5KHCO ki rh,
35CRPL 2 K, #ixTHFG ke, A 4mol/L )kEkmg+ MKHCO,, LM ASHIR, %R
1€, 7™H55%, m.p.138—140°C, S;Rr0,63, TLHE #r: CisHysNyOg (375,41) A C
60.78%, H6,71%, N11,19%, 9eMiff, C61.58%, H6.49%, N10.94%,

Boc-f-Ala-Trp-OSu (I X) , Boc-f-Ala-Trp-OH E5HOSufe THF th JIDCCI{E 45 & ),
KB BL 6 i RRRE R, iR, BRIREZETRiMRY, hRRERE, ARFHAG
E ik, T, 7%50%, m.p,160—162°C, S;Rr0.90, TTHES #r: CysHyN,0, (472, 41)H
Wlti: C58.47%, H5,97%, N11,86%, scllf. C58.37%, Hs,91, N11,28%,

Boc—B—AlaaTrp—MetlAsp—Phe~HN,(X), Met-AspCPhe-NH, . TFAf1Boc-f-Ala-Trp-
OSufe THF 5 KHCOS ke b B B3 K, K Pt 2+ md & DMF, RJE#ZETHF, 3K
BIgEIA A, mILMEKESR, KBEEE, ik, Kk, TH, BENFPEAKEZE, &
FEEWsPEL, KEE®, i, TR, 365%, m.p.228—230°C, S,Rr0,60,

B+Ala~Trp-Met-Asp-Phe-NH, . TFA (X I) , ARLTHI&LAHV I I8 ik,
FH79%, m.p.192—194°C, S;R#0.08,

Fmoc—Met-Asp-Phe~NH, (X I I) ; Asp-Phe-NH?*}|% 24 HOBt} Fmoc-Met-ONp7g
DMF e ZiR R I 24 /h BF, WERRZE: DMF, £ Kk < B B188, TFi, ~347%, m.p.223—
225°C, S,Rr0,71, TTH#E 5 #H7CssHysN,0,S (631.67) AiklH: C62.69% ,H5,58%,N8.86%,
seifE; C62,55%, H5.42%, N8.58%,

Fmoc-Trp~Met-Asp~Phe-NH, (X I I I) 0,22 /RFmoc-Trp-OHps T22EF 7HFrh,
o, 11ZEFN-F L0k A0, 1I3ZEA R PBFTHE, —15CH20 2%, HATHREE: 20.5
7 M /R Met-Asp-Phe-NH, . TFAf;0, 11ZEFN- 3¢ ik 517 THF, - 15°CR Fi455 %,
0CRBi4/N, BARFER, Kk HHxTHF, A&k, Aimol/L Helfgib EPH4, MZ.EEZ
A, AEER9EEAKBEE S, FHREB0,18%, ™&40%, m.p.224—226°C, S;Rr0,71.5¢
FEabr: CuHsNgOgS (817.88) iR fH: C 64.55%, H 5.55%, N 10.27%, smf,; C
64.17%, H5,41%, N9.75%,

Fuwoc-f-Ala-Trp-Met-Asp-Phe-NH, (X I V) 76.8{#AE/R B-Ala-Trp-Met—Asp-Phe-
NH, - TFAno, 292 #10% Na,COu¥itk, KiF T iilime0.0247 Fmoc-Clfy 4 R, KK
BL 6 /R HARFRE®R, mAREAK, TBEWE, KHETFKES A 2mol/L HCHPHE 3, #
HEGETUIEE R, KB TR, #Hig, A0, 1mol/L HCIE K ¥k, F140.03%, f~&44Y%, m.
P.206—207°C, S;Rr0,65, TTH T Hr: C.HgN,0,8 (888.96) Hitfif.C93.50% ,H5.67%,
' N11.02%, Fc#ifE. C62.78%, H5.60%, N10.85%.

2, BHWFEALHLEHEEHNE, FEEKpissidisfClarkyy iR 7l 5 ©®, #1ETE
Yk, RIEFHEENI0shEBEIEHE VAR BTRE, RN E - XHREHE, #
HH1BR B REPEHER,
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1, HEBEWYE: LMBWEXDDBERESYNI—E, BHREMD S,%S,, S;: 8
MTHRE: SRR (10:4) , BkoE. BERE. Kk (4:1:D , ¥ & LB EF#_B}mﬁ; Sp IE
THE: BE®R: K (:1:D),

2, EEBARSN. LHBRELUHITERARI TR, EMNBARLSHBHE
#iE (Tablel) |

'_I'able 1, Amino acid composition of the gastrin analogs

Amino acid
B-Ala Trp* Met Asp phe

QGastrin analogs

Boé:Met-Asp-Phe-NH, 0.62(1)  1.00(1)  1.20(D)
Boc-Trp-Met- Atp-Phe-NH, - 1.10(1)  0.97¢1)  1,00(1)
Boc-B-Ala-Trp-Met-Asp-Phe-NH, 0.86(1) - (1) 0.85(1)  1.16(1)  1,00(1)
Fmoc-Met-Asp-Phe-NH, 0.856(1) 1,15(1) 1.00(1)
Fmoc-Trp-Met- Asp-Phe-NH, - (1) 0.79(1) 1,011 1.00(1)
Fmoc-B-Ala-Trp-Met-Asp-Phe-NH, 0.92)1) - (D 1.00¢1) 1,08(1) 1.05(1)
Met-Asp-Phe-NH,.TFA 1.08(1) 0.96(1) 1,00(1)
Trp-Met-Asp-Phe-NH,.TFA - 0.99(1) 1.00¢1) 1.03(1)
B-Ala-'l‘rp-Met-Asp-Pha-NH,-TFA 1.27(1) - (1) 1,20(1) 0.92(1) 1.00(1)

*Trp is not detected due to distruction during hydrolysis in 5.7 mol /L HCI,

=, WXL C PR ILR

F8E /45 2E M AR 25 01 4 12 G T A 0 635 24 R MR 76 201 40 M6 B 4 K /s , Table
2R T ARERRRUHHNELR,

Table2, Acid stimulatory activit\y of the gastrin analoSs

QGastric acid output (mEq/m more, hr)

Gastrin analogs Number of determination

1 2 3 4 6 6

Boc-B-Ala-Trp-Met-Asp-Phe-NH, 2900 1560 880 1960 2380 6820
Boc-Trp-Met-Asp-Phe-NH, 860 490 290 570 660 2120
Boc-Met-Asgp-Phe-NH, 3.4 1.8 1.2 25 2.6 0.8
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Boc-f-Aia-Trp-Met-Asp-Phe-NH,

5620 3640 1880 4340 £270 -—

B-Ala-Trp-Met-Asp-Phe-NH,.TFA 1180 740 340 780 700 —
Trp-Met-Asp-Phe-NH, . TFA 300 180 110 440 190 —
Boc-B-Ala-Trp-Met-Asp-Phe-NH, 2120 1880 2770 1780 - -
Fmoc-B-Ala-Trp-Met-Asp-Phe-NH, 3880 3780 3410 2640 - -
Bog-B-Ala-Trp-Met-Asp-Phe-NH, 2120 8100 1650 2500 - -
Fmoc-Trp-Met- Asp-Phe-NH, 480 1400 440 950 - -
Boc-f-Ala-Trp-Met-Asp-Phe-NH, 2120 3100 6020 2520 - -
Fmoc-Met-Asp-Phe-NH, 3.2 5.3 9.7 3.8 - -

ALK W KA WRRIEME 01009, WG E2 ko M3} Wb RRIE ¥ I Tables,

ble3h £ FHEWRXUH S AR B R RETERBEELR,

Table 3, Relative acid stimulatory acid activity of the gastin analogs

F4Ta-

Gastrin analogs

Relative acid stmulatory activity¥%

Boc-8-Ala-Trp-Met-Asp-Phe-NH,
Fmoc-B-Ala-Trp-Met-Asp-Phe-NH,
B—Ala_.- Trp-Met-Asp-Phe-NH, « TFA

100

171+ 46%

17,4521, 84%%

Boc-Trp-Met-Asp-Phe-NH,
Fmoc-Trp-Met- Asp-Phe-NH,
Trp-Met-Asp-Phe-NH, - TFA

30.82+1.86
32,88+ 10,66

5.68+0,62%*

Boc-Mot-Asp-Phe-NH,
Fmoc-Met- Asp-Phe-NH,

0.13£0,012%*
0.1720.023%*

*<0,06  **P<0,01

Lingly —%,

i
EXRBBET FC- MUK ERFAHEME, BNARTAHBBRLELY, Xk
R —REHHZFNETIREER MM RETRMAN-BEERPERRPEHARR,

Lin%g 8 1%, XRRBWRKC-I=RkZWBRY B/ hl, aC—i P kb BB 1% 15 W
KK, ERWREIETEILARR BE/RH=FRIR4000FM SRS, RINHXBERERS

R RWEN B, N-igH AP L XIS BBRIEEE W ERM, E3X N-RRk
Boc-g Fmoc-{R 57 E i LW MRIE 359 K THABIMN-URUEE /9 W WRKP G, ERHN-vm b
RVEFFRWBRIE A M, WK EERE RN L — A HRARFER 7T €SB
ARG EL, EERR-FHAHTIREREANHR, FREBoe-fuFmoc- L g R
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AEH, SARTHESKRGPhe-NH, Ry-f, BififiH T 52 HEA, W Fmoc-Hjk
A LRGP TBoc-H Rk, HRMBRMMAELERER, RUTRMNERIELMWREAFTH,
A T AE G MR IR % om GE Y.
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The Synthesis of The Gastrin Analogs And Their Stimulation

of Gastric Acid Secretion In The Rat

Chen, Jun-hui Zhang, Chun-ni Luo, Xi-niu  Wang, Xin-chang
Hu, Shih-chuan

(Department of Biochemisiry, Nanjing University)

Abstract Nine gastrin related peptides were synthesized by the liquid—phase synthe-
sis method, An improved technique of perfusion of the stomach in the rat was
used to determine the gastric secretion of these analogs, The potency of gastric
secretion of pentagastrin was compared with these analogs in per molar basis, The
results showed that the relative potency of pentagastrin, Boc-Trp-Met-Asp-Phe-NH,
Boc-Met-Asp-Phe~-NH,, Fmoc—f-Ala-Trp-Met-Asp-Phe-NH,, Fmoc-Trp-Met-Asp-
-Phe~NH,;, Fmoc-Met—Asp-Phe-NH,, f-Ala-Trp-Met-Asp-Phe-NH, . TFA, and Trp
~Met-Asp-Phe-NH, . TFA was 100%, 30.32%, 0.13%, 17%, 32.88%0.17%,

17.45%, 5.58%, respectively,

These data indicated that the potency of tetrapeptide was much more activethan
that of tripeptides, It suggests the tryptophanyi residue is very important for gastric
secretion activity, The potency was also incresed by introduction of a protec ting
group at the N-terniit_lus of gastiin derixatives, In particular the Fmoc-—protecting
group was more effect’than Boc-protecting group, It may be chiefly due to the com~
formation of these gastrin related peptides more suitable for their receptor, after

being added a strong hydophobic group,

Key Words, gastrin analogs liquid-phase synthesis perfusion of the stomach

acid stimulatory activity,

112



