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Development of Catalytic Dehydrative Condensation Method to Syntheisze
Oligopeptides

Ishihara, Kazuaki
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Catalytic dehydrative condensation bewteen N-protected aminoacids and
aminoesters proceeded in the presence of molecular sieves 5A and hydrogen tetrafluoroborate and gave
the corresponding dipeptides without almost epimerization. This method was applicable to simple
amide synthesis. Recovered molecular sieves 5A treated with hydrogen tetrafluoroborate was still
active as solid catalysts for amide condensation.
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Captopril Glutathione Ampicillin
(Antihypertensive) (Antidote to overdose) (Antibiotics)
Activating Stoichiometric
reagent byproduct
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R!_OH s R__N. Catalytic amidation
Y + HN-R Rl _OA*H T R? +Only H,0 as a byproduct
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Wang, K.; Lu, Y.; Ishihara, K.* Chem. Commun. 2018, 54, 5410.
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BOH)2 .. HX (0.7-1.4 equiv)
Ph o o /@ oF (0-25mol%) 15 54 (250 mg) Ph 4 o
BOC\Nj\[(OH * HZN\.)]\OBn : : Boc‘NjﬁfN\.)J\OBn
H B Toluene (0.2 M) H :
o ~ph 80°C, 24 h o g
(1.4 equiv)

entry ArB(OH), (mol%) HX (equiv) yield (%) d.r.
1 25 HCI (1.4 equiv) 36 82:18
2 25 HOTos (1.4 equiv) 15 70:30
3 25 HOTf (1.4 equiv) <5 -
4 25 HBF, (1.4 equiv) 68 88:12
5 25 HBF, (0.7 equiv) 78 93:7
6 0 HBF, (0.7 equiv) 89 94 :6

VT MSSA & HBF, O EDILZ Mt L7z (% 2), MS5A % 250mg (ZEEL, 7 F T 7L
AR TEBE 0N I YBEETEXZTRHNLIZEZA, T RT7 7 0F R VR 0.7 Y EDRIC
Ho b BIRLLSHMIETDAEEME 5 2, dr=94:6, 89%INRK L Ir~7-, F/=, MS5A # AT
WIS ZAT IR 572 ZAIER, dribE HICKRESIET L, MSS5A O DI MS3A, MS4A
ERWEZEZANGE, drtb e I T /R L e o7z, ZHUTMS O A XDENET The
SHEDOBNBEEL WD EEZLND,
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Ph MS (0-250 mg) Ph o
HBF,*Et,0 (0-1.0 equiv) H
Boc\Njﬁ(OH + HoN \)J\OBn Boc. N\;)kosn

H Toluene (0.2 M) H H
0 ph 80°C, 24 h o p
(1.4 equiv)
entry MS (mg) HBF, (equiv) yield (%) d.r.
1 5A, 250 1 76 91:9
2 5A, 250 0.7 89 94:6
3 5A, 250 0 41 91:9
4 0 0.7 20 79:21
5 3A, 250 0.7 67 89: 11
6 4A, 250 0.7 72 84:16

MS 3A:0.7K,0 +0.3Na,0+Al,05+2Si0,+4.5H,0
MS 4A : Na,0-Aly04+25i0,+4.5H,0
MS 5A: 0.7Ca0 +0.3Nay0+Al,05:25i0,+4.5H,0
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DORIGT DA % PREEDINRTHEDL Z LI Lz, BV R AT a3
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R o HBF4+Et,0 (0.7 equiv) R | o
MS 5A (250 mg)
PG. OH + HoN e e, PG. N
H/H( 2 \i)J\om3 Toluene (0.2 M) H/Hf \i)]\ORa
0 R2 80°C, 24 h 0 R

(1.4 equiv)
Product, yield and diastereoselectivity
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HBF4+Et,0 (0.7 equiv) H
OH MS 5A (250 mg) N
W + PN~ py ~Ph
Toluene (0.2
i-Bu 0 (1.0 equiv) ( M) i-Bu 0

azeotropic reflux, 4 h

Ji 1st : 84%

active MS 5A

H
on ()
oo . oy
Toluene (0.2
Bu o (1.0 equiv) (0.2 M) Bu 0

azeotropic reflux, 4 h
2nd: 85%

catalyst recycling 3rd - 90%

Average / 3 times : 86 %

active MS 5A

suspension precipitation
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—0-8i-0-§i-0-8i-0-8i-0-8i-O—  MS 5A:0.7Ca0 +0.3Na;0+Al,05-25i0,+4.5H,0
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—AIF(OH)3_,
B(OH), OH OH

Q 9809 080
—0-Si-0-Si-0-8i-0-S8i-0-Si-0— active MS 5A
A

Dwyer, J.; Zhao, J. J. Mater. Chem. 1992, 2, 235-238.
SiO, +\Iir4NBr + B(OH); + NH4F) —— Si-B zeolite
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A o HBF4+Et,0 (0.7 equiv)

R! 0}
MS 5A (250 mg) H
PG. OH + HyN PG. N
H/kf( § \g)kORS Toluene (0.2 M) H)\n’ \i)kORa
o R? 80°C,24h 0O R?
(14 equiv) up to 89% yield
upto>95:5d.r.
9 examples
active MS 5A

H
on ()
o8t oy
Toluene (0.2
Bu © ( " Bu o

(1.0 equiv) azeotropic reflux, 4 h
1st: 84%
2nd: 85%
3rd : 90%
Average / 3 times : 86 %

catalyst recycling

up to 90%
Reusable
Simple method
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