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Charge-charge repulsion

Scheme 1. Inhibition of acylation reaction by charge-charge repulsion.
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Scheme 2. Generation of acylium ion with the aid of intramolecular hydrogen bonding.
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Table 1. Comparison of reaction condition for phosphate-assisted acylation reaction

© @ NH, Conditions ©\
+ HO
J\© “ COOM:‘\©

1: 3 mmol 2: 1 mmol
Conditions
Phosphate . ) Yield% Yield%
Entry Ester Acid _HO Temp Time (3) (10)
1 1 Triflic acid 14.1 20°C 20min 88% <1%
T Trific acid 141 20°C  24h <7% <1%
— Triflic acid 141 20°C 20min <1% <1%
Triflic acd
4 1 +TFA 11.8 20°C 20min 10% 38%
(53.4 / 46.6 w/w)
5 1 TFA 27 20°C 20min <1% <1%
6 12 Triflicacid 14.1 20°C 20 min <1% <1%
?
MeOOC ,’,’ o -P-o
1
' 0 ‘
‘ ‘ MeOOC . COOMe
MeOOC

COOMe
HEt L2V vEEN ) =27 0(1) 2 EEET, HFEBRLEYQ) LTV F 7= ABQ) % HWTK
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VIR T AT AERALIC W 7255 (12) TR G A HETT L 72 2> > 72 72 9 (Entry 6). ¥ Y F R X F
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Figure 1. Two possible reaction pathways.
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KJGTIE, TV F 7= A/2) Table 2. Substrate generality

D, ZAFuFERBHEE LT 2 ) )OL PO(osalMe); (11)
JhNEKVEE (19a) ., FA47 = HO™ "R Triflic acid ‘)L
1,17c,ef 18a-i 20°C, Time 19a-i

YA F /U v (19d) s LTS -

O F 0
- F
LCTWw3 Ak g, EEED NG \S/ /@)\G
F NH, . NH

. H,N
LN 3 N L F
BT 2 BT T A 19a @:55% (20 min) 19b 2: 82% (20 min) 19¢ Y): 77% (20 min)

R vE (19¢) & vTd KL 2 o o Me-q
45, £ S600 A F VBRI, 0L @AACOOB
N”Me S F

<~ A TG ETT S L
<L HWOHERS by 2525 5

(19e,), flic, > 7 7 #19g) %~ ‘)\‘CN ‘)‘\‘\'r O O O
AT VE(19h), 7 b v R 7R & ©

199 2): 79% (20 min) 19h 2): 97% (20 min) 19i 2: 90% (20 min)

SRR S T CiE L S A /R &
FOGS % &9 e KREFHERED .
TREE L 72 & RIS DSHEST L 72(Table 2), F 72 ARRIEE 5 2 & T, FRICHERS B O K T
BEBETH 74 ) VANLQDEIRD LT D 23-RV VT VFIEO G E R

19d 2: 97% (20 min)  19e 2 63% (20 min) 19f a).70% (20 min)

Yields are isolated yields. (a) With 3 equivalent of the aromatic ring. (b)
With 5 equivalents of the aromatic ring.
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Scheme 3. Sequential reaction for producing 2,3-benzodiazepines.
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