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Various carboxyl-terminal peptides of hCG-f8 were prepared from the corresponding
blocked peptides by TFA treatment followed by hydrogenation. The prepared peptides
were tested for inhibitory action on the binding between !2°I-hCG and the antiserum
against the carboxyl-terminal portion of hCG-f. The results suggest that an antigenic
site of this antiserum may exist around the amino-terminal portion of the carboxyl-
terminal hexadecapeptide.
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In the preceding paper, we reported the synthesis of a carboxyl-terminal peptide cor-
respoiding to positions 112—145 of hCG-# and the preparation of an antiserum against the syn-
thetic peptide. We describe here the preparation of various carboxyl-terminal peptides of
hCG-8 and their inhibitory action on binding between *2°I-hCG and the antiserum.

Two different amino acid sequences of the carboxyl-terminal portion of hCG-p were pro-
posed by Carlsen and Bahl et al.» and Morgan ef al.¥ as shown in Fig. 1. We synthesized
the carboxyl-terminal Asn!%-dotriacontapeptide® of Carlsen and Bahl and the carboxyl-
terminal tetratriacontapeptide!:® of Morgan. Later Bahl ef al.” corrected their structure
to that of Morgan. .

To prepare various carboxyl-terminal peptides, we treated the synthetic intermediates!®
to the tetratriacontapeptide of the Morgan structure with TFA to remove the Bu’ grcups
on Gln (position 145) and Thr (position 140, in fragments II—IV), and the Boc group on Lys
(position 122, in fragments I—III) followed by hydrogenation to remove the Z group on the
amino-terminal amino acid. Carboxyl-terminal Asn'®-peptide derivatives of the Carlsen
and Bahl structure were also prepared in the same way. The prepared peptides are shown
in Fig. 1. :

Since position 138 of the Carlsen and Bahl structure was reported as Asx, we also synthe-
sized an Asp!3-decapeptide (XVII) to compare its binding activity to the antiserum with
that of Asn'®-decapeptide (XIV). The synthetic scheme is shown in Fig. 2. Z-Thr(Bu’)-
OSu® was coupled with H-Pro—OH to afford Z-Thr-(Bu’)Pro-OH, which was hydrogenated
over Pd catalyst to remove the Z group. The resulting peptide was coupled with Z-Asp(OBzl)-
ONp% to give Z-Asp(OBzl)-Thr(Bu’)-Pro-OH followed by condensation with H-Ile-Leu—
Pro-Gln-Ser-Leu-Pro-OBu’® by the DPPA method'® to afford Z-Asp(OBzl)-Thr(Bu’)-
Pro-lle-Leu-Pro-Gln-Ser-Leu-Pro-OBu’. This decapeptide was treated with 909, TFA
followed by hydrogenation to afford XVII. ‘

Competitive binding activities of these peptides in an RIA system with 125I-hCG and
the antiserum against I are summarized in Fig. 3. The ordinate indicates moles of unlabeled
hCG required to inhibit 509, of »I-hCG binding to the antiserum per mol of peptide. The
abscissa gives the chain length of peptides from the carboxyl-terminus. As shown in the
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But
Z-Thr-OSu + H-Pro-OH
Bu‘l ’
Z-Thr—Pro-OH
OBzl But | Hy/Pd
Z-Asp-ONp —l—lH—’fll‘hr—Pro—OH

OBzl Bu! .
i 1
Z-Asp-Thr-Pro-OH 4 H-Ile-Leu-Pro-Gln-Ser-Leu-~Pro-OBu?
OBzl But | DPPA
! I
Z-Asp-Thr-Pro-Ile-Leu-Pro-Gln-Ser-Leu-Pro~OBu?
l 1) 909 TFA
2) Hy/Pd .
H-Asp-Thr-Pro-Ile-Leu—-Pro-Gln-Ser-Leu-Pro-OH(XVII)

Fig. 2. Synthetic Scheme for XVII

figure, elongation of the chain length from"

the tetrapeptide to the hexadecapeptide of
the Morgan structure significantly increased 10
the cross-reactivity, which reached a plateau 10°- r———p—————0p
after the hexadecapeptide. This result sug-
gests that an antigenic site may exist around 107 =
the , amino-terminal portion of VI. Chen 2 10-7- "
et alV  reported that Arg-Leu-Pro-Gly- 5 ‘
(positions 133—136) was one of the antigenic 3 107°F
sites for antiserum against the carboxyl- E |
terminal triacontapeptide (positions 116— 8 107 ‘
145) of hCG-B. The specificities of their = 10-% ;
antiserum and our antiserum to the & o o XVII
carboxyl-terminal peptide of hCG-f are 1071 ~~d XIV
similar. 10k
The peptides based on the Carlsen and

B;:h]_ Stf‘fu‘:tu;‘:’ showed that elongation of the F 681012141615 2022242528 3032 34
chain from the tetrapept%de .to the d.et‘:apep- \ Chain length of peptide
tide did not increase binding activity to Fie.3. titive Bindine A ¢

' : . . . ig. 3. Competitive Binding Activities o
the antlserum. However,' increasing chain Peptides in an RIA System with 121
length from the decapeptide to the hexa- hCG and the Antiserum
decapeptide (positions 132—147) significantly @—@: Morgan structure.
increased the cioss activity. The 509, O—O: Carlsen and Bahl structure.
intercept-doses are 100-fold larger than those

of peptides based on the Morgan stiucture. The Asp!®-decapeptide(XVII) showed slightly

stronger competitive binding activity with respect to the antiserum that the Asnls-
decapeptide. '

Experimental

Melting points are uncorrected. Solvent systems for ascending thin-layer chromatography on silica gel
G (type 60, E. Merck) are indicated as follows: Rf'=n-BuOH-AcOH-H,0 (4:1:5, upper phase), Rf?=
pyridine-AcOH-#-BuOH-H,0/(1: 1: 4: 2), Rf*=CHCl,~-MeOH-H,O (8: 3: 1, lower phase). Acid hydrolyses
were performed in constant-boiling HCI at 110°C for 24 h in evacuated tubes.

General Procedure for Deblocking of the Blocked Peptides The blocked peptides®® were treated with
90% TFA or TFA containing anisole at room temperature for 1 h. For Thr(Bu?)-containing peptides, TFA

treatment was performed for 3 h. Ether was added to give a precipitate, which was collected by filtration or
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centrifugation. The precipitate was washed with ether and dried. The material was then hydrogenated
over Pd catalyst in MeOH in a usual manner. The deblocked material was purified by Sephadex G-25
column chromatography using 5% AcOH as an eluent. Some peptides (XIII—XVII) were converted to
their hydrochlorides by adding 1~ HCI followed by lyophilization. Yields in the deblocking procedure
were 80—909%. ' )

IIL: [a]f —182.5° (¢=0.2, H,0), Rf* 0.01, Rf? 0.17. Anal. Calcd for C;y;H;y,04,N;; - 2CF,COOH -HCl-
16H,0:C, 46.0; H, 7.1; N, 13.8. Found:C, 45.8; H, 6.9; N, 13.8. Amino acid ratios in an acid hydrolysate:
Asp 0.99; Thr 1.08; Ser 5.53; Glu 1.18; Pro 10.47; Gly 1.00; Ala 1.03; Ile 0.89; Leu 3.02; Lys 1.00; Arg 0.92
(average recovery 879%,).

IV: [a]F —186.1° (¢=0.2, H,0), Rf* 0.05, Rf? 0.24. Awnal. Calcd for C,y5H;49N,;04, CF,COOH . HCI.
10H,0: C, 48.5; H, 7.3; N, 14.3. Found: C, 48.2; H, 6.9; N, 14.4. Amino acid ratios in acid hydrolysate:
Asp 1.08; Thr 1.04; Ser 3.74; Glu 1.21; Pro 10.30; Gly 1.00; Ala 0.98; Ile 1.15; Leu 3.18; Arg 1.07 (average
recovery 85%,).

Vi [«]f —162.5° (¢=0.2, H,0), Rf! 0.09, Rf? 0.34. Anal. Calcd for CggH,,3N,30,4-CF,COOH - HCI.
9H,0:C, 47.1; H,7.2; N, 14.2. Found: C, 47.0; H, 6.8; N, 14.5. Amino acid ratios in an acid hydrolysate:
Asp 1.04; Thr 1.06; Ser 3.61; Glu 1.05; Pro 6.85; Gly 1.00; Ile 0.99; Leu 3.07; Arg 1.05 (average recovery
83%).

VII: [«]f —139.2° (¢=0.2, H,0), Rf! 0.09, Rf* 0.36. Anal. Calcd for CyH,3N;,0;9+2CF,COOH:
C, 49.0; H, 6.5; N, 14.7. Found: C, 48.7; H, 6.8; N, 15.0. Amino acid ratios in an acid hydrolysate: Asp
0.89; Thr 0.99; Ser 0.95; Glu 1.01; Pro 4.59; Gly 1.00; Ile 1.04; Leu 2.13; Arg 1.19 (average recovery 849).

VIIL: [«]f —157.9° (¢=0.2, H;0), Rf1 0.11, Rf? 0.25. Aunal. Calcd for C;3H,3N,0,,-CF,COOH -H,0:
C, 48.3; H, 6.6; N, 13.3. TFound: C, 48.6; H, 6.9; N, 13.7. Amino acid ratios in an acid hydrolysate: Asp
1.03; Thr 1.01; Ser 0.96; Glu 0.94; Pro 3.18; Gly 1.00; Ile 0.97; Leu 0.99. (average recovery 95%).

IX: [o]f —134.1° (¢=0.2, H,0), Rf! 0.19, Rf? 0.26. Anal. Calcd for CzHg;NyO,,-CF,COOH: C, 48.8;
H, 6.5; N, 12.8. Found: C, 48.4; H, 6.9; N, 13.1. Amino acid ratios in an acid hydrolysate: Asp 1.07; Thr
1.04; Ser 0.91; Glu 1.00; Pro 2.14; Ile 0.93; Leu 0.95 (average recovery 90%).

X: [a]f —63.3° (¢=0.2, H,0), Rf! 0.35, Rf? 0.53. Aunal. Calcd for CyyHyN;O,-CF,COOH.2H,0: C,
46.5; H, 7.2; N, 11.3. Found: C, 46.9; H, 6.9; N, 11.4. Amino acid ratios in acid hydrolysate: Glu 1.00;
Pro 1.16; Ile 0.95; Leu 0.96 (average recovery 87%,).

XII: [« —187.9° (¢=1.0, H,0), Rf! 0.02, Rf? 0.37. Anal. Calcd for CgHggH,50,4-HCI-4H,0: C,
50.9; H,7.6; N, 14.6. Found:C, 51.2; H, 7.8; N, 14.2. Amino acid ratios in an acid hydrolysate: Gly 1.00;
Pro 5.30; Asp 1.00; Thr 0.96; Ile 1.04; Leu 1.98; Glu 0.99; Ser 0.91 (average recovery 849%).

XIV: [«]f —157.5° (¢=0.5, H,0), Rf' 0.10, Rf20.53. Anal. Calcd for C,gHg,N,,0,,-HCl-3H,0: C, 50.3;
H, 7.7; N, 14.4. Found: C, 50.5; H, 7.6; N, 14.1. Amino acid ratios in an acid hydrolysate: Asp 0.99;
Thr 0.94; Pro 3.14; Ile 1.00, Leu 1.95; Glu 1.01; Ser 0.91 (average recovery 88%).

XV: [a]f —118.4° (¢=0.5, H,0), Rf* 0.35, Rf? 0.64. Anal. Caled for C3Hg,NgO,,-HC1-2H,0: C, 51.5;
H, 8.0; N, 13.4. Found: C, 51.6; H, 7.9; N, 13.3. Amino acid ratios in an acid hydrolysate: Ile 1.00; Leu
1.89; Pro 2.05; Glu 0.99; Ser 0.90 (average recovery 86%).

XVI: [a]y —75.5° (¢=0.5, H,0), Rf10.32, Rf20.62. Anal. Calcd for C;;H,,N;0,.-HC1-1/2H,0: C, 46.2;
H, 7.1; N, 14.2. Found: C, 45.9; H, 7.4; N, 14.4. Amino acid ratios in an acid hydrolysate: Glu 1.00; Ser
0.91; Leu 1.06; Pro 1.07 (average recovery 81%).

XVIL: [«]f —160.6° (c=1.0, H,0), Rf* 0.12, Rf? 0.55. Anal. Calcd for C,yHg;N;;,04-HCL-2H,0: C,
51.1; H,7.5; N, 13.4. Found:C, 51.1; H, 7.4; N, 13.0. Amino acid ratios in an acid hydrolysate: Asp 0.99;
Thr 0.98; Pro 3.35; Ile 1.00, Leu 2.01; Glu 1.03; Ser 0.91 (average recovery 90%).

Z-Thr(But)-Pro-OH——Z-Thr(Bu*)~OSu® (500 mg) dissolved in dioxane (2 ml) was added to a solution
of H-Pro—OH (172 mg) in a mixture of H,0O (0.7 ml) and Et;N (0.2 ml) and the whole was stirred at room
temperature for 30 h. The solvent was evaporated off and the residue was extracted with 5% NaHCO,.
The aqueous layer was washed three times with AcOEt and acidified with citric acid. The resulting precipitate
was extracted with AcOEt. The extract was washed with H,0, dried over Na,SO, and evaporated down. -
The residue was precipitated from AcOEt/petro.ether; yield 412 mg (85%), mp 89°C, [«]¥ —45.6° (¢=0.5,
MeOH), Rf? 0.49. dmnal. Calcd for C,yHygN,O4: C, 62.1; H, 7.4; N, 6.9. Found: C, 62.0; H, 7.6; N, 6.6.
Amino acid ratios in an acid hydrolysate: Thr 1.00; Pro 1.14 (average recovery 84%).

Z-Asp(0Bzl)-Thr(But)-Pro-OH——H-Thr(Buf)-Pro-OH (prepared from 400 mg of the Z derivative
by hydrogenation over Pd catalyst in a usual manner) dissolved in a mixture of DMF (4 ml) and Et,N (0.14
ml) was combined with Z-Asp(OBzl)~ONp?® (574 mg) and the whole was stirred at room temperature for
20 h. The solvent was evaporated off and the residue was extracted with 59 NaHCO,;. The aqueous layer
was washed three times with AcOEt and acidified with citric acid. The resulting precipitate was extracted
with AcOEt. The extract was washed with H,;O, dried over Na,SO, and evaporated down. The residue was
dissolved in CHCI; and the solution was applied to a silica gel column (2 X 15 cm). The desired material was
eluted with 39, MeOH/CHCI; and the solvent was evaporated off. The residue was dissolved in AcOEt and
the solution was washed with H,O, dried over Na,SO, and evaporated down. The resulting residue was
precipitated from AcOEt/petro.ether to give an amorphous powder; [«]f —24.9° (¢=1.0, MeOH), Rf® 0.79.
Amnal. Caled for C3,H,,N;Oy: C, 62.8; H, 6.8; N, 6.9. Found: C, 62.5; H,6.9; N, 6.6. Amino acid ratios in
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an acid hydrolysate: Asp 1.00; Thr 0.96; Pro 0.99 (average recovery 889%,).

Z-Asp(0Bzl)-Thr(Bu?)-Pro-Ile-Leu-Pro-Gln-Ser-Leu-Pro-OBut DPPA (0.1 ml) was added to a
solution of Z—Asp(Bzl)-Thr(But)-Pro—OH (294 mg) in a mixture of Et,N (0.07 ml) and THF (4 ml) at —10°C,
and the whole was stirred for 20 min. The mixture was then combined with a solution of H~Ile~Leu-Pro—
Gln-Ser-Leu-Pro-OBut (prepared from 400 mg of the Z derivative by hydrogenation over Pd catalyst) in
DMF (4 ml) and stirred for 48 hin a cold room. = The solvent was evaporated off and the residue was extracted
with AcOEt. The AcOEt layer was washed successively with H,O, 5% citric acid, 5% Na,CO, and H,0,
and evaporated down after being dried over Na,SO,. The residue was dissolved in MeOH and the solution |
was applied to a Sephadex LH-20 column (3 X 80 cm) equilibrated with MeOH. The column was developed
with MeOH and fractions of 7 g were collected. Fractions 30——35 were pooled and evaporated down, The
residue was precipitated from EtOH/ether; yield 282 mg (47%), amorphous powder, [«]¥ —99.1° (¢=1.0,
MeOH), Rf* 0.79. Amnal. Caled for C;;H;ooN;3,044: C, 61.0; H, 7.8; N, 10.9. Found: C, 60.8; H, 7.8; N, 10.8.
Amino acid ratios in an acid hydrolysate: Asp 1.08; Thr 0.92; Pro 3.29; Ile 1. 00 Leu 1.96; Glu 0.98; Ser
0.90 (average recovery 88%).

Measurement of the competitive activities of prepared peptldes in an RIA system with 1%I-hCG and the
antiserum was performed according to a procedure reported by Matsuura et al.'®) The antiserum used in this
experiment was CTP-34, which was reported in previous papers.t»®
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