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1. Experimental Section
1.1. General

All the melting points were uncorrected using a micro melting point apparatus. 'H NMR (400
MHz) and “C NMR (100 MHz) spectra were recorded in CDCI; using TMS as an internal
standard. All the reactions were monitored with TLC and the products were separated by column
chromatography using Silica Gel 60 and by preparative layer chromatography using Silica Gel 60
PF,54 with UV or PMA and DNP detection. Mass spectra were obtained on a JEOL-JMS-D300
mass spectrometer. The elemental analyses were performed at Micro Analytical Laboratory of the
Department of Material Systems Engineering and Life Science, University of Toyama. All the
reagents were the highest quality and were further purified by distillation, or re-crystallization.

1.2. Preparation of Phthalimido 4-chloroformylbutanoate (9)

Method (A): Glutaryl dichloride 17 (1457.4 mg, 8.62 mmol) was added to a stirred solution of N-
hydroxyphthalimide (469.8 mg, 2.87 mmol) and pyridine (749.0 uL, 2.87 mmol) in CH,Cl, (7
mL) at rt under N,, and the reaction mixture was stirred for 3 h. Then, hexane was added to the
reaction mixture and the precipitate was removed by glass funnel. The solution was concentrated
by evaporation and purification by kugelrohr distillation and finally repeated re-crystallization
from AcOEt/hexane to yield acid chloride 9 (373.8 mg, 44%) as a colorless solid; Method (B):
Thionyl chloride (316.1 puL, 4.33 mmol) was added to a stirred solution of 10 (1.00 g, 3.60 mmol)
in CICH,CH,CI (13 mL) under N, and the reaction mixture was refluxed with stirring for 3 h.
Then, the solvent was removed under vacuum. The residue was purified by repeated re-
crystallization from AcOEt/hexane to yield acid chloride 9 (979.0 mg, 92%) as a colorless solid;
Method (C): Compound 10 (50.0 mg, 0.18 mmol) was added to a stirred solution of
dichloromethyl methyl ether (47.8 uL, 0.54 mmol) in CH,Cl, (1 mL) and C¢Hg (1 mL) at reflux
under N, and stirred for 5 h. Then, the solvent was removed under vacuum. The residue was
purified by repeated re-crystallization from AcOEt/hexane to yield acid chloride 9 (46.8 mg,
88%) as a colorless solid; Method (D): Compound 10 (115.0 mg, 0.42 mmol) was added to a
stirred solution of trichloroacetic acid ethyl ester (114.3 pL, 0.83 mmol) in the presence of Ph;P
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(217.7 mg, 0.83 mmol) in CICH,CH,ClI (3 mL) at rt under N, and the reaction mixture was stirred
for 5 h. Then, the solvent was removed under vacuum. The residue was purified by repeated re-
crystallization from AcOEt/hexane to yield acid chloride 9 (111.7 mg, 90%) as a colorless solid;
mp 88-90 °C; 'H NMR (CDCls, 400 MHz) §2.13-2.21 (m, 2H), 2.80 (t, J = 7.9 Hz, 2H), 3.13 (t,
J=7.2 Hz, 2H), 7.79-7.83 (m, 2H), 7.88-7.92 (m, 2H); °C NMR (CDCl; 100 MHz) §19.9, 29.2,
45.2,123.9, 124.0, 128.7, 134.7, 134.8, 161.7, 168.5, 173.1; IR (KBr) 1805, 1791, 1741 cm’".
Anal. Calcd for C3H(CINOs: C, 52.81; H, 3.41; N, 4.74. Found: C, 53.02; H, 3.56; N, 4.78.

1.3. Preparation of Phthalimido 4-carboxybutanoate (10)

To a stirred solution of N-hydroxyphthalimide (1.00 g, 6.13 mmol) and 4-DMAP (898.6 mg, 7.36
mmol) in CH,Cl, (8 mL) was added to a stirred solution of glutaric anhydride (768.7 mg, 6.74
mmol) in CH,Cl, (4 mL) and the reaction mixture was stirred for 4 h under N, at 0 °C. Then, the
reaction mixture was neutralized by 1N HCI solution and extracted with CH,Cl, and H,0, washed
with 1N HCl (4 X), dried over anhydrous MgSQO,, and concentrated under vacuum, to give 10
(1478 mg, 87%) as a colorless solid; mp 119-119.8 °C (from CH,Cl,/hexane); '"H NMR (CDCl;,
400 MHz) 62.09-2.16 (m, 2H), 2.58 (t, J = 7.2 Hz, 2H), 2.80 (t, J = 7.2 Hz, 2H), 7.77-7.82 (m,
2H), 7.87-7.91 (m, 2H); °C NMR (CDCl;, 100 MHz) 819.5,29.9, 32.3, 124.0, 124.0, 128.8,
134.7, 161.8, 168.9, 177.8; IR (KBr) 3131, 1787, 1741, 1704 cm™. Anal. Calcd for C;3H,;NOg: C,
56.32; H, 4.00; N, 5.05. Found: C, 55.89; H, 4.02; N, 5.18.

1.4. Preparation of N-(3-Phenylpropionyloxy)benzotriazole (11)

DCC (892.9 mg, 4.32 mmol) was added to a stirred solution of hydrocinnamic acid (500.0 mg,
3.32 mmol) and 1-hydroxybenzotriazole (584.8 mg, 4.32 mmol) in CH,Cl, (8 mL) at 0 °C under
N, and stirred for 3 h. Then, the precipitate was filtered and washed with CH,Cl,. Purification by
TLC on silica gel (AcOEt/hexane; 1:1) gave the title compound 11 (851.8 mg, 96%) as a
colorless solid; mp 92-93 °C (from AcOEt-hexane); 'H NMR (400 MHz, CDCl3) 63.17 (t, J =
7.6 Hz, 2H), 3.48 (t, J = 7.6 Hz, 2H), 7.22-7.31 (m, 5H), 7.54-7.58 (m, 1H), 7.75-7.79 (m, 1H),
8.00 (d, J = 8.4 Hz, 1H), 8.40 (d, J = 8.8 Hz, 1H); >*C NMR (100 MHz, CDCl;) §29.9, 36.5,
115.5, 116.0, 126.5, 126.7, 128.3, 128.6, 132.5, 133.0, 139.4, 169.1; IR (KBr) 1736 cm™". Anal.
Calcd for C5H3N30,: C, 67.40; H, 4.90; N, 15.72. Found: C, 67.68; H, 5.01; N, 15.80.

1.5. Preparation of. N-(3-Phenylpropionyloxy)phthalimide (12)

DCC (1786.8 mg, 8.66 mmol) was added to a stirred solution of hydrocinnamic acid (1.00 g, 6.66
mmol) and N-hydroxyphthalimide (1412.2 mg, 8.66 mmol) in CH,Cl, (15 mL) at 0 °C under N,
and stirred for 3 h. Then, the precipitate was filtered and washed with CH,Cl,. Purification by
TLC on silica gel (AcOEt/hexane; 1:1) gave the title compound 12 (1.81 g, 92%) as a colorless
solid; mp 84-85 °C (from CH,Cl,-hexane); '"H NMR (400 MHz, CDCls) 62.96-3.00 (m, 2H),
3.11 (t, J = 7.2 Hz, 2H), 7.23-7.27 (m, 3H), 7.31-7.35 (m, 2H), 7.77-7.81 (m, 2H), 7.86-7.91 (m,
2H); “C NMR (100 MHz, CDCl;) §30.5, 32.7, 123.9, 126.7, 128.3, 128.7, 128.9, 134.7, 139.1,
161.9, 168.8; IR (KBr) 1789, 1740 cm™. Anal. Calcd for C;;H;3NO,: C, 69.15; H, 4.44; N, 4.74.
Found: C, 69.14; H, 4.52; N, 4.69.

1.6. Preparation of 3-Phenylpropionyloxybenzothiazole (13)
DCC (44.3 mg, 0.21 mmol) was added to a stirred solution of hydrocinnamic acid (25.0 mg, 0.16

mmol) and 2-hydroxybenzothiazole (32.0 mg, 0.21 mmol) in CH,CI, (1 mL) at rt under N, and
stirred for 3 h. Then, the precipitate was filtered and washed with CH,Cl,. Purification by TLC on
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silica gel (CH,Cl,) gave the title compound 8' (29.0 mg, 64%) as a colorless solid; mp 83-84 °C
(from CH,Cl,-hexane); '"H NMR (400 MHz, CDCl3) §3.09 (t, J = 7.4 Hz, 2H), 3.45 (t, J = 7.6
Hz, 2H), 7.18-7.37 (m, 7H), 8.25-8.27 (dd, J = 8.2, 8.3 Hz, 1H); °C NMR (100 MHz,

CDCl;) 630.4,40.6, 117.7, 121.8, 125.4, 126.3, 126.9, 128.5, 128.5, 134.6, 140.2, 170.9, 173.3;
IR (KBr) 1732 cm’’. Anal. Caled for C4H;;NO,S: C, 67.82; H, 4.62: N, 4.94. Found: C, 67.89; H,
4.75; N, 4.98.

1.7. Preparation of N-(3-Phenylpropionyl)benzotriazole (14)

Method A: A mixture of hydrocinnamic acid (53.0 mg, 0.35 mmol) and 1-
(methanesulfonyl)benzotriazole (70 mg, 0.35 mmol) and Et;N (50 mg, 0.48 mmol) were refluxed
in THF (2 mL) under N, for overnight. The solvent was evaporated and the residue was dissolved
in CHCl;. The organic layer was washed with water, dried over anhydrous MgSO,, and
evaporated to give a solid crude product, which was purified by TLC on silica gel
(AcOEt/hexane; 1:1) gave the title compound 14 (74.7 mg, 85%) as a colorless solid; Method B:
Benzotriazole (158.4 mg, 1.33 mmol) was added to a stirred solution of hydrocinnamic acid
(200.0 mg, 1.33 mmol) and DCC (328.0 mg, 1.59 mmol) in CH,Cl, (4 mL) at rt under N, and
stirred for over night. The precipitate was filtered and washed with CH,Cl,. Purification by TLC
on silica gel (AcOEt/hexane; 1:1) gave the title compound 9 (220.5 mg, 66%) as a colorless solid.
mp 58-59 °C (from AcOEt-hexane); '"H NMR (400 MHz, CDCl5) 63.23 (t, J = 7.6 Hz, 2H), 3.76
(t, J =3.0 Hz, 2H), 7.19-7.32 (m, 5H), 7.47-7.51 (m, 1H), 7.62-7.66 (m, 1H), 8.11-8.13 (m, 1H),
8.28-8.31 (m, 1H); °C NMR (100 MHz, CDCl3) §30.1, 37.0, 114.3, 120.1, 126.1, 126.4, 128.4,
128.6, 130.3, 131.0, 139.7, 146.1, 171.5; IR (KBr) 1755 cm’".

1.8. Modified procedure for the synthesis of Phthalimido 4-(2-
benzothiazolyloxycarbonyl)butanoate (15)

DCC (96.5 mg, 0.46 mmol) was added to a stirred solution of 10 (100.0 mg, 0.36 mmol) and 2-
hydroxybenzothiazole (54.4 mg, 0.36 mmol) in CH,Cl, (2 mL) and the reaction mixture was
stirred for 3 h under N, at 0 °C. Then, the reaction mixture was neutralized by dil. AcOH solution
and extracted with CH,Cl,. The organic layer was washed with water, dried over anhydrous
MgSOQ,, and concentrated under vacuum. The residue was purified after repeated recrystalization
to yield 15 (115.1 mg, 78%) as a colorless solid; mp 150-151 °C (from CH,Cl,/hexane); 'H NMR
(CDCl;, 400 MHz) 62.23-2.30 (m, 2H), 2.86 (t, J = 7.4 Hz, 2H), 3.32 (t, J = 7.0 Hz, 2H), 7.25-
7.28 (m, 1H), 7.32-7.39 (m, 2H), 7.78-7.81 (m, 2H), 7.87-7.90 (m, 2H), 8.33 (d, J = 8.4 Hz, 1H);
C NMR (CDCl;, 100 MHz ) §19.3,29.9, 37.5, 117.8, 121.8, 121.9, 123.9,125.5, 127.0, 128.8,
134.7,161.8, 169.0, 172.9; IR (KBr) 1787, 1739, 1714 cm'. Anal. Calcd for CaooH4N,OgS: C,
58.53; H, 3.44; N, 6.83. Found: C, 57.94; H, 3.52; N, 6.81.

1.9. Preparation of Phthalimido 4-(1-benzotriazolylcarbonyl)butanoate (16)

Method (A): To a stirred solution of 26 (156.2 mg, 0.79 mmol) in CH,Cl, (4 mL) was added to a
solution of 10 (200.0 mg, 0.72 mmol) in CH,Cl, (4 mL) in the presence of pyridine (75.5 pL,
0.93 mmol) at rt under N, and stirred for 9 h. Then, the solvent was removed under vacuum. The
residue was purified by repeated re-crystallization from CH,Cly/hexane to yield 16 (145.6 mg,
55%) as a colorless solid; Method (B): Compound 10 (1.00 g, 3.82 mmol) was dissolved in
CH,Cl, (8 mL) and this solution was added to a solution of benzotriazole (456.4 mg, 3.82 mmol)
and DCC (948.1 mg, 4.59 mmol) in CH,Cl, (17 mL) and stirred for 1 h under N, at O °C. The
precipitate was filtered and washed with CH,Cl, Then, the removal of solvent afforded crude
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product, which were purified by flash chromatography (AcOEt/hexane; 1:1) to yield 16 (1215.0
mg, 84%) as a colorless solid; mp 155.5-157 °C (from CH,Cly/hexane); '"H NMR (CDCl;, 400
MHz) §2.37-2.44 (m, 2H), 2.95 (t, J = 7.2 Hz, 2H), 3.65 (t, J = 7.2 Hz, 2H), 7.50-7.54 (m, 1H),
7.65-7.69 (m, 1H), 7.78-7.82 (m, 2H), 7.87-7.90 (m, 2H), 8.12-8.15 (m, 1H), 8.29-8.31(m, 1H);
BC NMR (CDCls, 100 MHz) 819.1, 30.0, 34.1, 114.3, 120.2, 124.0, 126.2, 128.8, 130.5, 134.7,
146.1, 161.8, 168.8, 171.3; IR (KBr) 1812, 1785, 1752 cm™". Anal. Calcd for C,oH,4N,Os: C,
60.32; H, 3.73; N, 14.81. Found: C, 60.46; H, 3.73; N, 14.85. HRMS (EI) calcd for C,oH;4sN4Os:
378.0964; found: m/z 378.0949.

X-ray crystal data; Empirical formula: C,oH4N,O,4; Formula weight 362.34; Crystal system =
triclinic; Space group P1 (#2); Lattice parameters: a = 8.781(2) A; b=14.847(2) A, c =7.735Q2)
A; @=90.96(2)°, B=114.70(2)°, y=74.50(1)°; V = 877.7(3) A*>; T=23.0 °C; Z = 2; m (M.Ka) =
0.99 cm’; 5427 reflections measured, 2839 unique (Rj; = 0.048); final R value 0.066.
Crystallographic data has been deposited with the Cambridge Crystallographic Data Centre,
CCDC No. 751600

1.10. Bis(1,3-diphthalimidyl glutarate) (18)

Colorless solid; mp 216.5-217.5 °C (from CH,Cly/hexane); 'H NMR (CDCl;, 400 MHz) §2.24-
2.31 (m, 2H), 2.89 (t, J = 7.4 Hz, 2H), 7.78-7.82 (m, 2H), 7.87-7.92 (m, 2H); °C NMR
(CDCl;,100 MHz) 619.7, 29.7, 124.0, 128.9, 134.8, 161.8, 168.7; IR (KBr) 1816, 1787, 1741 cm’
! Anal. Calcd for C,;H,4N,Og: C, 59.72; H, 3.34; N, 6.63. Found: C, 59.77; H, 3.58; N, 6.66.

1.11. General procedure for the reaction of model ‘“active ester’’ compound 11, 12, 13, and
14 with several nucleophiles (product 19 as an example)

Typical procedure: To a stirred solution of 4-DMAP (86.1 mg, 0.70 mmol) was added to a stirred
solution of 4-methylbenzyl alcohol (86.1 mg, 0.70 mmol) and 13 (200.0 mg, 0.70 mmol) in
CH,CI, (4 mL) under N, at rt and stirred for 2 h. Then, the reaction mixture was neutralized by
dil. AcOH solution and extracted with CH,Cl,. The organic layer was separated, successively
washed with water and brine, and dried over anhydrous MgSQO,. Removal of solvent in vacuum,
to give oil crude product, which was purified by flash chromatography yielded 3-phenylpropionic
acid 4-methylbenzyl ester 19 (159.7 mg, 89%) as a colorless liquid; '"H NMR (CDCls, 400 MHz

) 62.31 (s, 3H), 2.61-2.65 (m, 2H), 2.93 (t, J = 7.8 Hz, 2H), 5.04 (s, 2H), 7.11-7.26 (m, 9H); °C
NMR (CDCl;, 100 MHz ) 621.0, 30.8, 35.7, 66.0, 126.1, 128.1, 128.2, 128.3, 129.0, 132.8, 137.8,
140.3, 172.5; IR (neat) 1735 cm’'. HRMS (EI) calcd for C7H30,: 254.1307; found: m/z
254.1304.

1.11.1. 3-Phenylpropionic acid 4-chlorobenzyl ester (20)

Colorless liquid; "H NMR (CDCl;, 400 MHz) §2.66 (t, J = 7.6 Hz, 2H), 2.94 (t, J = 7.8 Hz, 2H),
5.03 (s, 2H), 7.15-7.29 (m, 9H); °C NMR (CDCl; 100 MHz) §30.8, 35.6, 65.2, 126.2, 128.1,
128.4, 128.5, 129.4, 133.9, 134.3, 140.1, 172.4; IR (neat) 1736 cm™'. HRMS (EI) calcd for
Ci6H5Cl0O;: 274.0761; found: m/z 274.0741.

1.11.2. 3-Phenyl propionic acid 2 phenylethyl ester (21)
Colorless liquid; '"H NMR (CDCls, 400 MHz) §2.49-2.54 (m, 2H), 2.79-2.84 (m, 4H), 4.17-4.21
(m, 2H), 7.06-7.21 (m, 10H); *C NMR (CDCl;, 100 MHz) §30.8, 35.0, 35.8, 64.8, 126.1, 126.4,

128.2, 128.4, 128.8, 137.7, 140.4, 172.7; IR (neat) 1734 cm’'. HRMS (EI) calcd for C7H30-:
254.1307; found: m/z 254.1282.
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1.11.3. N-Benzyl-3-phenylpropionamide (22)

Colorless solid; mp 76.5-77.0 °C (from CH,Cl,/hexane); 'H NMR (CDCl;, 400 MHz) §2.51 (t, J
=7.6 Hz, 2H), 2.99 (t, J = 6.8 Hz, 2H), 4.39 (d, J = 6.0 Hz, 2H), 5.62 (s, 1H), 7.13-7.31 (m, 10H);
BC NMR (CDCl;,100 MHz) 631.6, 38.5, 43.6, 126.2, 127.4, 127.7, 128.3, 128.5, 128.6, 138.1,
140.7, 171.8; IR (KBr) 3292, 1639 cm’’. Anal. Caled for C,4H;,NO: C, 80.30: H, 7.16: N, 5.85:
found: C, 80.34; H, 7.16; N, 5.90.

1.11.4. N-4-Chlorobenzyl-3-phenylpropionamide (23)

Colorless solid; mp 114.5-115.5 °C (from CH,Cl,/hexane); '"H NMR (CDCls5, 400 MHz ) 62.48 (t,
J=7.8Hz, 2H), 2.93 (t, /= 7.8 Hz, 2H), 4.28 (s, 2H), 6.11 (s, 1H), 6.96-6.99 (m, 2H); 7.00-7.27
(m, 7H); “C NMR (CDCl5, 100 MHz ) 631.5, 38.1, 42.5, 126.1, 128.2, 128.4, 128.5, 128.7,
132.9, 136.6, 140.5, 172.0; IR (KBr) 3282, 1636 cm™. HRMS (EI) calcd for C,;H;cCINO:
273.0920; found: m/z 273.0917.

1.11.5. 3-Phenylthiopropionic S-benzyl ester (24)

Colorless liquid; 'H NMR (CDCls, 400 MHz) §2.85-2.89 (m, 2H), 2.99 (t, J = 7.6 Hz, 2H), 4.12
(s, 2H), 7.15-7.31 (m, 10H); *C NMR (CDCl,, 100 MHz) §31.3, 33.1, 45.2, 126.3, 127.2, 128.2,
128.5, 128.6, 128.7, 137.5, 139.9, 197.8; IR (neat) 1686 cm™'. HRMS (EI) calcd for Ci5H,40S:
256.0922; found: m/z 256.0920.

1.12. N-(1-Methanesulphonyl)benzotriazole (26)

To a ice-cold solution of benzotriazole (1.00 g, 8.4 mmol) and pyridine (1215.1 pL, 15.1 mmol)
in dry toluene (5 mL) was added dropwise methanesulfonyl chloride (977.4 puL, 12.6 mmol) in
toluene (10 mL) and the reaction mixture was stirred at rt under N, for 12 h. Then, AcOEt and
H,O were added and organic layer was separated, successively washed with H,O and brine, and
dried over anhydrous MgSO,. Removal of solvents in vacuum, to give a solid crude product
which was separated by column (Hexane/AcOEt; 1:1) to give 26 (1538 mg, 93%) as a colorless
solid; mp[9'10] 110-111.5 °C (from CH,Cl,/hexane).

1.13. General procedure for the reactions of linker 9, 15, or 16 with various nucleophiles in
the present of 4-DMAP (product 27 as an example)

Typical procedure: To a stirred solution of 4-DMAP (29.3 mg, 0.24 mmol) and benzyl alcohol
(25.3 pL, 0.24 mmol) in CH,Cl, (1 mL) dropwise added to a stirred solution of 15 (100.0 mg,
0.24 mmol) in CH,Cl, (1 mL) at rt under N, and stirred for 1 h. Then, the reaction mixture was
neutralized by NaHCO; solution and extracted with CH,Cl,, and dried over anhydrous MgSOy,
and concentrated under vacuum, to give crude product which was purified by flash
chromatography yielded, phthalimido 4-benzyloxycarbonylbutanoate 27 (69.6 mg, 79%) as a
colourless solid; mp 33.5-35 °C (from CH,Cl,/hexane); '"H NMR (CDCl;, 400 MHz) 62.09-2.16
(m, 2H), 2.55 (t, J = 7.2 Hz, 2H), 2.76 (t, J = 7.2 Hz, 2H), 5.15 (s, 2H), 7.30-7.38 (m, 5H), 7.76-
7.80 (m, 2H), 7.85-7.90 (m, 2H); *C NMR (CDCl; 100 MHz) §19.8, 29.9, 32.6, 66.3, 123.9,
128.1, 128.2, 128.5, 128.8, 134.7, 135.7, 161.8, 168.9, 172.3; IR (KBr) 1814, 1787, 1743 cm™.
Anal. Calcd for Cy0H7NOg: C, 65.39; H, 4.66; N, 3.81. Found: C, 65.71; H, 4.75; N, 3.72.

1.13.1. Phthalimido 4-(4-methylbenzyloxycarbonyl)butanoate (28)
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Colorless liquid; 'H NMR (CDCl;, 400 MHz) &1.54-1.61 (m, 3H), 2.08-2.13 (m, 2H), 2.50-2.54
(m, 2H), 2.69-2.75 (m, 2H), 5.88-5.91 (m, 1H), 7.25-7.37 (m, 5H), 7.77-7.80 (m, 2H), 7.87-7.90
(m, 2H); *C NMR (CDCl3, 100 MHz) 619.8, 22.2, 29.9, 32.9, 72.6, 123.9, 126.0, 126.1, 127.9,
128.5, 128.6, 128.8, 134.7, 141.5, 161.8, 169.0, 171.7; IR (neat) 1814, 1788, 1745 cm™'. HRMS
(EI) calcd for C,;HoNOg: 381.1212; found: m/z 381.1198.

1.13.2. Phthalimido 4-(1-methylbenzyloxycarbonyl)butanoate (29)

Colorless solid; mp 48.5-50.5 °C (from CH,Cl,/hexane); '"H NMR (CDCl;, 400 MHz) 6 1.98-
2.05 (m, 2H), 2.25 (s, 3H), 2.44 (t, J = 7.2 Hz, 2H), 2.66 (t, J = 7.2 Hz, 2H), 7.05-7.08 (m, 2H),
7.12-7.17 (m, 2H), 7.67-7.70 (m, 2H), 7.75-7.79 (m, 2H); *C NMR (CDCl;, 100 MHz) 619.7,
21.0, 29.9, 32.6, 66.2, 123.8, 128.3, 128.7, 129.0, 129.1, 132.7, 134.6, 138.0, 161.7, 168.9, 172.2;
IR (KBr) 1817, 1787, 1738 cm’. HRMS (EI) calcd for C,H9NOg: 381.1212; found: m/z
381.1220.

1.13.3. Phthalimido 4-(4-chlorobenzyloxycarbonyl)butanoate (30)

Colorless liquid; 'H NMR (CDCls, 400 MHz) §1.99-2.06 (m, 2H), 2.46 (t, J = 7.4 Hz, 2H), 2.67
(t, J = 8.0 Hz, 2H), 5.01 (s, 2H), 7.18-7.24 (m, 5H), 7.67-7.71 (m, 2H), 7.75-7.79 (m, 2H); "*C
NMR (CDCl;, 100 MHz ) 619.7, 29.8, 32.4, 65.4, 123.8, 128.4, 128.6, 129.5, 134.0, 134.2,
134.7, 161.7, 168.8, 172.1; IR (neat) 1813, 1788, 1744 cm’. HRMS (EI) calcd for C,0H;sCINOg:
401.0666; found: m/z 401.0668.

1.13.4. Phthalimido 4-phenylethyloxycarbonylbutanoate (31)

Colorless liquid; '"H NMR (CDCls, 400 MHz) §2.03-2.12 (m, 2H), 2.45-2.49 (m, 2H), 2.68-2.72
(m, 2H), 2.95 (t, J = 7.2 Hz, 2H), 4.30-4.34 (m, 2H), 7.21-7.31 (m, SH), 7.77-7.80 (m, 2H), 7.87-
7.89 (m, 2H); *C NMR (CDCl; 100 MHz) §19.7, 29.9, 32.6, 35.0, 123.9, 126.5, 128.4, 128.7,
128.8, 134.7, 137.6, 161.8, 168.9, 172.3; IR (neat) 1814, 1788, 1745 cm™. HRMS (EI) calcd for
C,HsNOg: 381.1212; found: m/z 381.1194.

1.13.5. Phthalimido 4-phenyloxycarbonylbutanoate (32)

Colorless solid; mp 105-106 °C (from CH,Cl,/hexane); 'H NMR (CDCls, 400 MHz) §2.19-
2.26 (m, 2H), 2.78 (t, J = 7.2 Hz, 2H), 2.86 (t, J = 7.2 Hz, 2H), 7.08-7.12 (m, 2H), 7.21-7.26 (m,
2H), 7.21-7.26 (m, 1H), 7.36-7.41 (m, 2H), 7.77-7.82 (m, 1H), 7.87-7.91 (m, 2H); *C NMR
(CDCl;, 100 MHz ) 619.7, 29.9, 32.6, 121.5, 124.0, 125.8, 128.8, 129.4, 134.8, 150.5, 161.8,
168.9, 171.0; IR (KBr) 1808, 1781, 1751 cm’'. Anal. Caled for C1oH;sNOg: C, 64.59; H, 4.28; N,
3.96. Found: C, 64.34; H, 4.33; N, 4.04. HRMS (EI) calcd for C;oH;sNQOg: 353.0899; found: m/z
353.0868.

1.13.6. Phthalimido 4-(S-benzyloxycarbonyl)butanoate (33)

Colorless solid; mp 49-50 °C (from CH,Cly/hexane); 'H NMR (CDCls, 400 MHz) 62.11-2.19
(m, 2H), 2.73-2.78 (m, 4H), 4.14 (s, 2H), 7.21-7.31 (m, 5H), 7.77-7.81 (m, 2H), 7.86-7.90 (m,
2H); C NMR (CDCl;, 100 MHz) & 20.3,29.9, 33.2, 41.9, 123.9, 127.3, 128.6, 128.7, 128.8,
134.7, 137.3, 161.8, 168.8, 197.5; IR (KBr) 1810, 1745, 1683 cm’’. Anal. Calcd for CyoH;sNOsS:
C, 62.65; H, 4.47; N, 3.65. Found: C, 63.04; H, 4.54; N, 3.59.
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1.13.7. Phthalimido 4-(N-benzyloxycarbonyl)butanoate (34)

Colorless solid; mp 149.0-149.5 °C (from CH,Cl,/hexane); '"H NMR (CDCls, 400 MHz) 62.14-
2.21 (m, 2H), 2.40 (t, J = 7.2 Hz, 2H), 2.74 (t, J = 6.8 Hz, 2H), 4.46 (d, J = 5.6 Hz, 2H), 6.27 (s,
1H), 7.21-7.32 (m, 5H), 7.78-7.82 (m, 2H), 7.85-7.89 (m, 2H); “C NMR (CDCl3, 100 MHz
) 620.9, 29.9, 34.4, 43.6, 124.0, 127.4, 127.8, 128.6, 128.7, 134.8, 138.1, 162.0, 169.3, 171.5; IR
(KBr) 3316, 1808, 1787, 1747 cm’. Anal. Caled for CyHsN,Os: C, 65.57; H, 4.95; N, 7.65.
Found: C, 65.13; H, 4.88; N, 7.52.

1.13.8. Phthalimido 4-(N-4-cholorobenzyloxycarbonyl)butanoate (35)

Colorless solid; mp 144.5-147 °C (from CH,Cly/hexane); '"H NMR (CDCls, 400 MHz) §2.12-
2.22 (m, 2H), 2.40 (t, J = 7.0 Hz, 2H), 2.74 (t, J = 6.6 Hz, 2H), 4.43 (d, J = 5.6 Hz, 2H), 6.33 (s,
1H), 7.21-7.27 (m, 4H), 7.80-7.83 (m, 2H), 7.86-7.89 (m, 2H); BC NMR (CDCl;, 100 MHz
) 620.9, 29.8, 34.3, 42.9, 123.5, 124.0, 128.7, 129.2, 134.3, 134.9, 171.6, 147.9; IR (KBr) 3293,
1807, 1783, 1743 cm’'. HRMS (EI) calcd for C,0H;7CIN,Os: 400.0826; found: m/z 400.0868.

1.13.9. Phthalimido 4-(N-phenylethyloxycarbonyl)butanoate (36)

Colorless solid; mp 100.5-102 °C (from CH,Cly/hexane); '"H NMR (CDCls, 400 MHz) §1.99-
2.06 (m, 2H), 2.22 (t, J = 7.0 Hz, 2H), 2.60 (t, J = 6.8 Hz, 2H), 2.75 (t, / = 7.0 Hz, 2H), 3.48 (q, J
= 12.8 Hz, 2H), 6.00 (s, 1H), 7.03-7.19 (m, 5H), 7.70-7.77 (m, 2H), 7.78-7.81 (m, 2H);, BC NMR
(CDCl;, 100 MHz) 620.8, 29.8, 34.4, 35.4, 40.4, 123.9, 126.3, 128.4, 128.6, 128.7, 133.9, 134.7,
134.8, 138.6, 161.9, 169.2, 171.6; IR (KBr) 3312, 1816, 1791, 1750 cm’'. HRMS (EI) calcd for
C,;Hy0N,Os5: 380.1372; found: m/z 380.1414.

1.13.10. Phthalimido 4-(N-phenylalaninocarbonyl methyl ester)butanoate (37)

Colorless solid; mp 94.5-95.5 °C (from CH,Cl,/hexane); 'H NMR (CDCls, 400 MHz) 62.04-
2.12 (m, 2H), 2.33-2.37 (m, 2H), 2.59-2.75 (m, 2H), 3.06 (dd, J = 6.8 Hz, 14.0 Hz, 1H), 3.19 (dd,
J =5.6 Hz, 14.0 Hz, 1H), 3.73 (s, 3H), 4.93 (q, J/ = 13.6 Hz, 1H), 6.21 (d, J = 7.6 Hz, 1H), 7.13
(d, J = 7.2 Hz, 2H), 7.18-7.29 (m, 3H), 7.80-7.82 (m, 2H), 7.87-7.91 (m, 2H); °C NMR (CDCl,,
100 MHz) 620.7, 29.8, 34.2, 37.8, 52.3, 53.0, 124.0, 127.0, 128.5, 128.8, 129.1, 134.8, 135.8,
161.9, 169.2, 171.2, 172.0; IR (KBr) 3293, 1785, 1745, 1639 cm”. Anal. Calcd for
Cx3HoN,O7: C, 63.01; H, 5.06; N, 6.39. Found: C, 63.02; H, 5.10; N, 6.40.

1.13.11. Phthalimido 4-(N-diphenylalaninocarbonyl benzyl ester)butanoate (38)

Colorless solid; mp 134-136 °C (from CH,Cly/hexane); 'H NMR (CDCl;, 400 MHz) 61.99-2.05
(m, 2H), 2.29 (t, J = 8.0 Hz, 2H), 2.57-2.64 (m, 2H), 2.97-3.10 (m, 4H), 4.64-4.70 (m, 1H), 4.78-
4.85 (m, 1H), 5.10 (s, 2H), 6.34 (d, J = 8.0 Hz, 1H), 6.40 (d, J = 8.0 Hz, 1H), 6.93-6.96 (m, 2H),
7.16-7.37 (m, 13H), 7.80-7.83 (m, 2H), 7.83-7.91 (m, 2H); "C NMR (CDCl;. 100 MHz) §20.6,
29.6, 29.8, 34.2, 37.8, 53.3, 54.2, 67.2, 124.0, 127.0, 127.0, 128.5, 128.5, 128.6, 128.6, 128.8,
129.2, 129.2, 134.8, 135.0, 135.5, 136.4, 161.9, 169.2, 170.4, 170.7, 171.6; IR (KBr) 3289, 1813,
1788, 1747 cm™'. HRMS (EI) calcd for C33H35N504: 661.2424; found: m/z 661.2433.

1.14. Typical procedure  for the  preparation of  3B-Cholesteryl 4-
(phthalimidoyloxycarbonyl)butyrate (39)
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To a stirred solution of 4-DMAP (59.8 mg, 0.48 mmol) and cholesterol (188.3 mg, 0.48 mmol) in
CH,Cl, (2 mL) was added dropwise to a stirred solution of 15 (200 mg, 0.48 mmol) in CH,CI, (2
ml) at rt under N, and stirred for 19 h. Then, the reaction mixture was neutralized by NaHCO;
solution and extracted with CH,Cl,, and dried over anhydrous MgSQO,, and concentrated under
vacuum, to give crude product which was purified by flash chromatography yielded 39 (248.4
mg, 79%) as a colorless solid; mp 83-85 °C (from CH,Cl,/hexane); 'H NMR (CDCl;5, 400 MHz
) 60.67 (s, 3H), 0.86 (dd, J = 1.6 Hz, 6.4 Hz, 6H), 0.91 (d, J = 6.4 Hz, 3H), 0.94-1.04 (m, 5H),
1.05-1.17 (m, 6H), 1.23-1.37 (m, 6H), 1.42-1.58 (m, 7H), 1.78-1.88 (m, 3H), 1.93-2.03 (m, 2H),
2.06-2.13 (m, 2H), 2.33 (d, J = 7.6 Hz, 2H), 2.47 (t, J = 7.2 Hz, 2H), 2.76 (t, J = 7.2 Hz, 2H),
4.60-4.68 (m, 1H), 5.38 (d, J = 4 Hz, 1H), 7.77-7.81 (m, 2H), 7.86-7.91 (m, 2H); “C NMR
(CDCl;5, 100 MHz) 011.8, 18.7, 19.3, 19.9, 21.0, 22.5, 22.8, 23.8, 24.3, 27.8, 27.9, 28.2, 30.07,
31.8, 31.9, 33.1, 35.8, 36.2, 36.6, 36.9, 38.1, 39.5, 39.7, 42.3, 49.9, 56.1, 56.7, 74.2, 122.7, 123.9,
128.8, 134.8, 139.6, 161.8, 169.1, 171.9; IR (KBr) 1814, 1789, 1741 cm™. Anal. Caled for
C4oHssNOg: C, 74.38; H, 8.58; N, 2.17. Found: C, 74.79; H, 8.71; N, 2.12.

1.15. General procedure for the reaction of 39 with several amines (product 40 as an
example)

Typical procedure: To a stirred solution of benzylamine (17 pL, 0.15 mmol) in CH,Cl, (1 mL)
was added dropwise to a stirred solution of 39 (100 mg, 0.15 mmol) in CH,Cl, (1 mL) at rt under
N, and stirred for 10.5 h. Then, the reaction mixture was neutralized by dil. AcOH solution and
extracted with CH,Cl,, and dried over anhydrous MgSQO,, and concentrated under vacuum, to
give solid crude product which was purified by flash chromatography yielded, 3-cholesteryl 4-
(benzylaminocarbonyl)butyrate 40 (74.4 mg, 82%) as a colorless solid; mp 115-117 °C (from
CH,Cl,/hexane); '"H NMR (CDCl; 400 MHz) §0.67 (s, 3H), 0.86 (dd, J = 1.6 Hz, 7.2 Hz, 6H),
0.91 (d, J = 6.4 Hz, 3H), 0.94-1.04 (m, 5H), 1.08-1.21 (m, 6H), 1.24-1.39 (m, 6H), 1.42-1.61 (m,
7H), 1.78-1.87 (m, 3H), 1.94-2.02 (m, 4H), 2.25-2.29 (m, 4H), 2.35 (t, J = 7.0 Hz, 2H), 4.43 (d, J
= 5.6 Hz, 1H), 4.55-4.63 (m, 1H), 5.36 (d, J = 4.4 Hz, 2H), 5.86 (s, 1H), 7.26-7.37 (m, 5H); "°C
NMR (CDCl;, 100 MHz) 611.8, 18.6, 19.2, 20.9, 22.5, 22.8, 23.7, 24.2, 27.7, 27.9, 28.2, 31.8,
31.9, 33.6, 354, 35.7, 36.1, 36.5, 36.9, 38.1, 39.4, 39.6, 42.2, 43.6, 49.9, 56.0, 56.6, 74.0, 122.6,
127.5, 127.8, 128.7, 138.2, 139.5, 171.9, 172.5; IR (KBr) 3276, 1729, 1639 cm™'. Anal. Calcd for
C3HsoNOs: C, 79.41; H, 10.08; N, 2.37. Found: C, 78.93; H, 9.87; N, 2.35.

1.15.1. 33-Cholesteryl 4-(4-cholorobenzylaminocarbonyl)butyrate (41)

Colorless solid; mp 122-124 °C (from CH,Cl,/hexane); 'H NMR (CDCl;, 400 MHz) 60.67 (s,
3H), 0.86 (dd, J = 2.0 Hz, 6.4 Hz, 6H), 0.91 (d, J = 6.4 Hz, 3H), 0.94-1.0 (m, 6H), 1.05-1.16 (m,
7H), 1.20-1.35 (m, 5H), 1.41-1.58 (m, 7H), 1.80-1.90 (m, 3H), 1.95-2.02 (m, 4H), 2.27-2.37 (m,
6H), 4.41 (d, J = 5.6 Hz, 1H), 4.40-4.61 (m, 1H), 5.36 (d, / = 4.8 Hz, 1H), 6.38 (s, 1H), 7.20-7.31
(m, 4H); °C NMR (CDCl5, 100 MHz) 611.8, 18.7, 19.2, 20.9, 21.0, 22.5, 22.8, 23.8, 24.2, 27.7,
27.9,28.2, 31.8, 31.9, 33.4, 35.1, 35.7, 36.1, 36.5, 36.9, 38.0, 39.5, 39.7, 42.2, 43.1, 49.9, 56.1,
56.6, 74.3, 122.7, 128.8, 129.2, 133.4, 136.3, 139.4, 172.8; IR (KBr) 3262, 1724, 1638 cm™.
HRMS (EI) calcd for C39Hs3CINO5: 623.4105; found: m/z 623.4081.

1.15.2. 35-Cholesteryl 4-(2-phenylethylaminocarbonyl)butyrate (42)
Colorless solid; mp 128-129.5 °C; (from CH,Cly/hexane); '"H NMR (CDCl3,400 MHz) 60.67 (s,
3H), 0.86 (dd, J = 1.6 Hz, 6.6 Hz, 6H), 0.91 (d, J = 6.4 Hz, 4H), 0.92-1.03 (m, 6H), 1.04-1.20 (m,

7H), 1.20-1.34 (m, 4H), 1.40-1.58 (m, 7H), 1.78-1.99 (m, 7H), 2.19 (t, J = 7.4 Hz, 2H), 2.30 (t, J
=7.4 Hz, 4H), 2.81 (t, J = 6.8 Hz, 2H), 4.55-4.65 (m, 1H), 5.36 (d, J = 3.6 Hz, 2H), 5.65 (s, 1H),
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7.17-7.32 (m, 5H); “C NMR (CDCl;, 100 MHz) 611.8, 18.6, 19.2, 20.9, 21.0, 22.5, 22.7, 23.7,
242,277, 28.1, 31.7, 31.8, 33.5, 35.4, 35.6, 36.1, 36.5, 36.9, 38.0, 39.4, 39.6, 40.5, 42.2, 49.9,
56.0, 56.6, 73.9, 122.6, 126.4, 128.5, 128.6, 138.7, 139.5, 172.1, 172.5; IR (KBr) 3292, 1729,
1637 cm™. HRMS (EI) calcd for C4HgINO;: 603.4651; found: m/z 603.4631.

1.15.3. 3-Cholesteryl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (43)

Colorless solid; mp 80-82 °C (from CH,Cl,/hexane); 'H NMR (CDCl3,400 MHz) 60.60 (s, 3H),
0.78 (dd, J = 1.6 Hz, 6.8 Hz, 6H), 0.84 (d, J = 6.4 Hz, 3H), 0.87-0.97 (m, 5H), 0.98-1.09 (m, 6H),
1.10-1.27 (m, 6H), 1.36-1.51 (m, 7H), 1.73-1.95 (m, 7H), 2.16 (t, J = 7.0 Hz, 2H), 2.19-2.24 (m,
4H), 2.98 (dd, J = 6.0 Hz, 14.2 Hz, 1H), 3.10 (dd, J = 6.0 Hz, 13.8 Hz, 1H), 3.65 (s, 3H), 4.49-
4.57 (m, 1H), 4.79-4.84 (m, 1H), 5.30 (d, / = 4.4 Hz, 1H), 5.90 (d, J = 8.0 Hz, 2H), 7.01-7.03 (m,
2H), 7.15-7.24 (m, 3H); *C NMR (CDCl;, 100 MHz) 611.8, 18.6, 19.2, 20.7, 20.9, 22.5, 22.8,
24.2,27.7,27.9,28.2,31.8,31.9, 33.5, 35.2, 36.1, 36.9, 37.8, 38.0, 39.4, 39.6, 42.2, 49.9, 52.3,
52.9, 56.0, 56.6, 73.9, 122.6, 123.4, 127.1, 128.5, 128.6, 128.8, 129.1, 134.0, 135.8, 139.5, 171.7,
172.0, 172.4; IR (KBr) 3431, 1789, 1733, 1716 cm™. HRMS (EI) Calcd for C;,HgNOs:
661.4706; found: m/z 661.4717.

1.15.4. 34-Cholesteryl 4-(diphenylalaninocarbonyl benzyl ester)butyrate (44)

Colorless solid; mp 145.5-147 °C (from CH,Cly/hexane); 'H NMR (CDCl; 400 MHz) §0.67 (s,
3H), 0.86 (dd, J = 2.0 Hz, 6.8 Hz, 6H), 0.91 (d, J = 6.4 Hz, 3H), 0.93-1.04 (m, 6H), 1.05-1.21 (m,
7H), 1.20-1.34 (m, 5H), 1.41-1.58 (m, 7H), 1.80-1.87 (m, 5H), 1.90-2.02 (m, 2H), 2.16-2.22 (m,
4H), 2.30 (d, J = 8.0 Hz, 2H), 2.99 (d, J = 6.8 Hz, 3H), 3.08 (dd, J = 14.0 Hz, 6.0 Hz, 1H), 4.55-
4.65 (m, 2H), 4.77 (q, J = 6.4 Hz, 1H), 5.09 (s, 2H), 5.36 (d, J = 4.4 Hz, 1H), 6.31 (s, 1H), 6.42
(s, 1H), 6.94 (t, J = 3.4 Hz, 2H), 7.13-7.27 (m, 10H), 7.34-7.36 (m, 2H); °C NMR (CDCl;, 100
MHz) 611.8, 18.6, 19.2, 20.7, 21.0, 22.5, 23.8,24.2,27.7, 27.9, 28.2, 31.8, 31.9, 33.4, 35.0, 35.7,
36.1,36.9,37.7, 38.0, 38.1, 39.4, 39.6, 42.2, 49.9, 53.5, 54.4, 56.1, 56.6, 67.2, 74.0, 122.7, 127.0,
127.1, 128.5, 128.5, 128.6, 129.2, 129.3, 135.0, 135.4, 136.2, 139.5, 170.5, 170.6, 172.4;

IR (KBr) 3295, 1728, 1638 cm™". HRMS (FAB) Calcd for C4,Hg;sNOs (M+1): 885.5703;
found (M+1): 885.6105.

1.16. General procedure for the reaction of 37 with various nucleophiles (product 45 as an
example)

4-DMAP (55.7 mg, 0.45 mmol) was added to a stirred solution of 37 (200 mg, 0.45 mmol) and
benzyl alcohol (47.1 uL, 0.45 mmol) in CH,CI, (2 mL) at rt under N, and stirred for 32 h. Then,
the reaction mixture was neutralized by dil. AcOH solution and extracted with CH,Cl,, and dried
over anhydrous MgSQ,, and concentrated under vacuum, to give oil crude product which was
purified by flash column chromatography yielded, O-benzyl 4-(L-phenylalaninocarbonyl methyl
ester)butyrate (45) (130.8 mg, 75%) as a colorless oil; 'H NMR (CDCl;, 400 MHz) §1.89-1.97
(m, 2H), 2.21 (t, J =7.2 Hz, 2H), 2.34-2.40 (m, 2H), 3.05 (dd, J = 6.0 Hz, 14.0 Hz, 1H), 3.14 (dd,
J=5.6 Hz, 14.0 Hz, 1H), 3.72 (s, 3H), 4.85-4.90 (m, 1H), 5.10 (s, 2H), 5.92 (d, /= 7.6 Hz, 1H),
7.07-7.09 (m, 2H), 7.20-7.38 (m, 8H); °C NMR (CDCl; 100 MHz ) §20.6, 33.1, 35.0, 37.8,
52.3,52.9,66.2, 127.1, 128.2, 128.2, 128.5, 128.6, 129.1, 135.7, 135.8, 171.5, 172.0, 172.8; IR
(neat) 3301, 1814, 1787, 1743 cm™. HRMS (EI) Calcd for C,,H,sNOs: 383.1733; found: m/z
383.1734.

1.16.1. O-4-Methlbenzyl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (46)
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Colorless solid; mp 53.5-55 °C (from CH,Cl,/hexane); "H NMR (CDCl;, 400 MHz) &51.88-1.96
(m, 2H), 2.21 (t, J = 7.0 Hz, 2H), 2.30-2.39 (m, 2H), 2.33 (s, 3H), 3.05 (dd, J = 6.0 Hz, 13.8 Hz,
1H), 3.14 (dd, J = 6.0 Hz, 13.8 Hz, 1H), 3.72 (s, 3H), 4.85-4.90 (m, 1H), 5.06 (s, 2H), 591 (d, J =
7.2 Hz, 1H), 7.06-7.08 (m, 2H), 7.16 (d, J = 7.2 Hz, 2H), 7.23-7.29 (m, 5H); *C NMR (CDCl,;,
100 MHz ) 620.6, 21.1, 33.1, 35.1, 37.8, 52.3, 52.9, 66.1, 127.1, 128.3, 128.5, 129.1, 129.2,
132.8, 135.7, 138.1, 171.6, 172.0, 172.9; IR (KBr) 3299, 1733, 1652 cm™. HRMS (EI) Calcd for
Cy3H,7NOs: 397.1889; found: m/z 397.1886.

1.16.2. O-Phenyl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (47)

Colorless solid; mp 43-45 °C (from CH,Cly/hexane); 'H NMR (CDCl;, 400 MHz) §2.00-2.07 (m,
2H), 2.30-2.33 (m, 2H), 2.55-2.59 (m, 2H), 3.07 (dd, J = 6.0 Hz, 13.8 Hz, 1H), 3.17 (dd, J=5.6
Hz, 14.0 Hz, 1H), 3.73 (s, 3H), 4.88-4.93 (m, 1H), 5.97 (d, /= 7.6 Hz, 1H), 7.04-7.11 (m, 4H),
7.20-7.30 (m, 4H), 7.35-7.39 (m, 2H); *C NMR (CDCls, 100 MHz) 620.5, 33.1, 34.9, 37.8, 52.3,
52.9,121.4,125.7,127.1, 128.5, 129.1, 129.3, 135.7, 150.5, 171.5, 171.6, 172.0; IR (KBr) 3315,
1749, 1646 cm™. HRMS (EI) Caled for C,H»3NOs: 369.1576; found: m/z 369.1579.

1.16.3. N-Benzyl 4-(L-phenylalaninocarbonyl methyl ester)butanamide (48)

Colorless solid; mp 100-101 °C (from CH,Cly/hexane); 'H NMR (CDCls, 400 MHz) 61.90-1.98
(m, 2H), 2.14-2.25 (m, 4H), 2.92 (dd, J = 7.2 Hz, 14.0 Hz, 1H), 3.09 (dd, J = 5.6 Hz, 14.0 Hz,
1H), 3.72 (s, 3H), 4.33-4.45 (m, 2H), 4.83 (q, / = 6.9 Hz 1H), 5.92 (d, J/ = 7.6 Hz, 1H), 6.28 (s,
1H), 7.07 (d, J = 6.8 Hz, 2H), 7.20-7.35 (m, 8H); °C NMR (CDCl;, 100 MHz) §21.7, 34.8, 34.9,
37.6,43.4,52.4,52.9,127.1, 127.5, 127.8, 128.6, 128.7, 129.0, 135.8, 138.5, 172.2, 172.3, 172.4;
IR (KBr) 3289, 1747, 1643, 1546 cm™. Anal. Calcd for C»,HN,O4: C, 69.09; H, 6.85; N, 7.32;
found: C, 68.81; H, 6.64; N, 7.23.

1.16.4. S-Benzyl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (49)

Colorless syrup; '"H NMR (CDCl;, 400 MHz) §1.92-1.99 (m, 2H), 2.18-2.22 (m, 2H), 2.50-2.62
(m, 2H), 3.05 (dd, J = 6.0 Hz, 13.8 Hz, 1H), 3.15 (dd, J = 5.6 Hz, 14.0 Hz, 1H), 3.72 (s, 3H), 4.11
(s, 2H), 4.85-4.90 (m, 1H), 5.96 (d, J = 8 Hz, 1H), 7.07-7.20 (m, 2H), 7.20-7.31 (m, 8H); "*C
NMR (CDCl5, 100 MHz) 621.2, 33.1, 34.8, 37.8, 42.3, 52.3, 52.9, 127.1, 127.2, 128.5, 128.6,
128.7,129.1, 135.7, 137.4, 171.3, 172.0, 198.2; IR (KBr) 3291, 1743, 1683, 1652 cm™". Anal.
Calcd for C»,H,sNO,S: C, 66.14; H, 6.31; N, 3.51. Found: C, 66.35; H, 6.10; N, 3.61. HRMS (EI)
Calcd for C»,H,sNO4S: 399.1504; found: m/z 399.1519.
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'H and ®C NMR Spectrum:

Phthalimido 4-chloroformylbutanoate (9) (‘H-NMR)
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(ii) Supporting Information for the manuscript:

Title: “Syntheses and reactivities of non-symmetrical "'active ester' bi-dentate
cross-linking reagents having a phthalimidoyl and acid chloride, 2-benzothiazole, or

1-benzotriazole group”

('"H -NMR and >C-NMR)

3-Phenylpropionyloxy)benzothiazole (13) (IH-NMR)

@7 \Documents and Settings\Md. Chanmiya Sheikh\f! ¥Nfgfbfv\SH0610260210031AH.NMF )
#/ LH-NMR 2 : X
i DFILE
COMNT
,,,,,, > | DATIM
@ oo S| oBNuC
L) EXMOD
| OBFRQ
I OBSET
OBFIN
POINT
3 FREQU
: SCANS
£ ACQTM
4 PD
PW1
TRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

2.03

S i e el J

S1

C:\Documents and Settings\Md.

1H-NMR

1H
SINGL-NON YAt
399.65 MHz
130.00 KHz
4500.0 Hz
32768
79936 HZ
32
4.099 sec
2.901 sec
4.8 us
1H
217 ¢
CDCL3
0.00 ppm
0.12 Hz
20

Chi



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

G:\Documents and Settings\Md. Chanmiya Sheikh\fffXfNfgfbfv\SH0610260210031AH NMF

IH-NMR S

3

| 2.03

1 T

. \Documents and Settings\Md. Chanmiya Sheikh\fffXfNfgfbfv\SH0610260210031AH. NMF

1H-NMR
i NN
~ =5 © w0 m o m
Sada EXROA8aN
ot mOmHnanmo
et AR
i TR
‘ il Il
‘ =
&
=
|
T T ; :
: |
8.25 8.00 7.75 50

S2

~7.302
—7.299
—7.294

.109

3

3.090

.278
.274
-253
7.224
—7.219

7
7

—7;

3.072

.202

=7

DFILE
COMN'T
DATTM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
P01
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:\Documents and Settings\Md.

1H-NMR

1H
SINGL-NON
399.65
130.00
4500.0
32768
7993.6
32
4.099
2.901
4.8
1H
2.7
CDCL3
00
0.12
20

ypt
MHz
KHz
Hz

Hz

sec
sec

ppm
Hz

Chi

C:\Documents and Settings\Md. Chi

1H-NMR

1H

SINGL-NON
399, 65
130.00
4500.0
32768
7993.6
32
4.099
2.901
4.8

21,7
0.00

0.12
20

Ak
MHz
KHz
Hz

Hz
sec

sec
us

Ppm
Hz



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

¢ \Documents and Settings\Md. Chanmiya Sheikh\fEfXfNfgfbfv\SHO610260210031AH. NMF

1H-NMR
5 DFILE \Documents and Settings\Md. Chi
‘ g S COMNT 1-NMR.
S A DATIM
G c‘o © OBNUC  1H
EXMOD SINGL-NON ypk
| ‘ | OBERQ 399.65 MHz
OBSET 130.00 KHz
OBFIN 4500.0 Hz
POINT 32768
‘ - ‘ FREQU 7993.6 Hz
o SCANS 32
o ACQTM 4.099 sec
PD 2.901 sec
‘ ‘ Pl 4.8 us
IRNUC 1H
CTEMP 21:7¢c
SLVNT CDCL3
EXREF 0.00 ppm
‘ BF 0.12 Hz
RGAIN 20
| ‘ |
M
I ‘
S
| i
|
| | ‘
PPM
| e ] |

3-Phenylpropionyloxy)benzothiazole (13) (*C-NMR)

S3



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

/Ci\Documents and Settings\Md. Chanmiya Sheikh\ff. Nfgfbfv\SHO610260210031AC.NMF )
/" 13C-NMR ¥

DFILE C:\Documents and Settings\Md.

o orwoowons o~ v o COMNT 13C-NMR
R S80RRRTRE 588 8 = DATIM
oo ST @S 6w ﬁ%m o o | oBNUC 13C
£s i Ra fla B s et ReEUI EXMOD SINGL-BCM -
‘ [0 R ] i OBFRQ 100.40 MHz
1 { OBSET 130.00 KHz
i Il | | OBFIN 5500.0 Hz
‘ | ‘ POTNT 32768
I | FREQU 27100.3 Hz
| SCANS 1000
ACQTM 1.209 sec
| PD 1.791 sec
;‘ | Pw1 4.4 us
| ‘ IRNUC 1H
‘ CTEMP 21.6 c
| | SLVNT CDCL3
| ‘ ‘ EXREF 77.00 ppm
BF 0.12 Hz
| ‘ | RGAIN 23
| ‘ | o N
| ‘ ‘ | 0/<5D
| ‘\ | [
i |
13

| ‘
ot WWW

T e i G R [ | b | e AL R “

L

A WWW ‘ ";. v

|
‘ 200 175 150 125 100 75 50 25 0

C:\Documents and Settings\Md. Chanmiya Sheikh\fffXfNfgfbfv\SH0610260210031AC.NMF

13C-NR i

i DFILE C:\Documents and Settings\Md. Chi

| 5 o COMNT  13C-NMR

© = DATIM
S s OBNUC  13C
EXMOD SINGL-BCM -
OBFRQ 100.40 MHz
OBSET 130.00 KHz
OBFIN 5500.0 Hz
POINT 32768
FREQU 27100.3 Hz
SCANS 1000
ACQTM 1.209 sec
PD 1.791 sec
PW1 4.4 us |
IRNUC 1H I
CTEMP 21.6 ¢ I
SLVNT CDCL3 |
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 23
|
|
TR o A bk e | . Mkl ol .
Do ¥ oo o s el
TRl T T I T =i R sl —
60 55 50 45 40 35 30 25 20 ‘

S4



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

C:\Documents and Settings\Md. Chanmiya Sheikh\fffXfNfgfbfv\SH0610260210031AC. NMF

13C-NMR = - — £
o ow o ~ o w -
a8 2 5 o 2 =
5 & & B b} & =
6 o o o « . I
- S & & S o
R 7 i & =l o
|
|
I
|
|
|
|
Labatabtll o1 Lol b K i m " o ey ol U ‘L‘) (LT PO Yo m J
i 4 Pt b SR e g Y i
PEM
T [ I aie e T il T T
170 160 150 140 130 120
C:\Documents and Settings\Md. Chanmiya Sheikh\fffXfNfgfbfv\SH0610260210031AC.NMF
13C-NMR N B = -~
o ~ no ow o 0 -
‘ & 2 55 &8 9 & = ‘
. 0 YR 2 3
= o sle 6 8 w0 o ~
5 i I o o il
i ‘
‘ |
| ‘
‘ |
\ | | )
| | ST skt Aol ) o " I " it sl
e e s ity sy b A T A A e } Mt
{ PPM
) T T T = T
135 130 125 120

SS

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS.
ACQTM
PD

PW1
IRNUC
CTEMP
SLVNT
EXREF

BF
RGAIN

| DFILE

COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:\Documents and Settings\Md. Ch

13C-NMR

13C
SINGL-BCM
100.40
130.00
5500.0
32768
27100.3
1000
1.209
i et
4.4
1H
1.6
CDCL3
77.00
0.12
23

MHz
KHz
Hz

l

C:\Documents and Settings\Md. Ch:
13C-NMR

13C
SINGL-BCM — ‘
100.40
130.00
5500.0 Hz
32768




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011




Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

N-(3-Phenylpropionyl)benzotriazole (14) ("H-NMR)
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N-(3-Phenylpropionyl)benzotriazole (14) (*C-NMR)
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Phthalimido 4-(1-benzotriazolylcarbonyl)butanoate (16) (‘H-NMR)
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3-phenylpropionic acid 4-methylbenzyl ester (19) (P*C-NMR)
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3-phenylpropionic acid 4-chlorobenzyl ester (20) (‘"H-NMR)
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3-phenyl propionic acid 2 phenylethyl ester (21) ("H-NMR)
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¢=31+2-pheny IELOH,BM A, p-181.n-1
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N-benzyl-3-phenylpropionamide (22) (‘H-NMR)
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C:\Documents and Settings\Md. Chanmiya Sheikh\fffXfNfgfbfv\SH06112002156RMAH . NMF
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(iv) Supporting Information for the manuscript:

Title: “Syntheses and reactivities of non-symmetrical "'active ester'' bi-dentate
cross-linking reagents having a phthalimidoyl and acid chloride, 2-benzothiazole, or
1-benzotriazole group”

('"H -NMR and >C-NMR)
N-4-chlorobenzyl-3-phenylpropionamide (23) (‘H-NMR)
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N-4-chlorobenzyl-3-phenylpropionamide (23) (“C-NMR)
comp— 157 (raB), p-63 o2
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comp— 157 (raB), p-63, n—2
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LH-NHE
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3-phenylthiopropionic S-benzyl ester (24) (*C-NMR)
13C-NHE
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13C-NWE
. . Aoty
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LH-NME
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13C-NWE
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Phthalimido 4-benzyloxycarbonylbutanoate (27) (*C-NMR)
13C-NHE
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Phthalimido 4-(1-methylbenzyloxycarbonyl)butanoate (29) (*C-NMR)
con-142, BB p-27.n-2

Ci¥Docunents and Settings¥5% Ydesktopdiew for ORCYSH NWEY(29) SHIDDIDQDEDE?com-14E(rmB)CD%%iE
e s COMNT
o

- = o
B8 & DATIN
=

-1 0
[y~

o e et

OENLC
EXMOD
OEFRE
OBSET
OBFIN
POINT
FREQU
S0 AN
ACEITH
FD

Pi1

[ENUC
CTEMP
SLYNWT
EXREF
EF

RGAIN

77. 321
77.00
BB. 272
21. 047
21.031
19, 764

&a
[i=]
[il=]
[

N

—— 32.831
T  £8.84]1

<

| [ [
200 175 150
com-142, BB p-27.n-2

Ci¥Documents and Settinge¥3E $desktopilew for OBCYSH NWRY(29) SHlDDIDBDEDE?com-142(rmB)CD%%iE

COMNT
DATIM
OBNUC
EXHOD
(BEFRA
(BEZET
(EFIN
FOINT
FREQU
SCANS
ACETH
FD
Pl
[ENUC
CTEWP
SLYNT
EXREF
EF
RGAIN

—_
-1 oo
[y e}
]
o G

N

e
riacr=]
(==

——

v/

66.272
— 3£.631
— 2§.841

S17

(237 SH10O1080202
com—142,EME p-27.
Sat Jan 09 11:34:
13C
SIMGL
100.40 MHz
0.00 EHz
135500.00 Hz
LTRI
27100.27 He
1175
1.2091] gec
1.7900 gec
f.00 uzec
1H
21.0 ¢

77.00 ppm
0.12 Hz
23

CICL3

{297 SH1001090202
com-142 ,RNE p-27.
Sat Jan 09 11:34:
13C
SINGL
100.40 MHz
0.00 EH=
135600.00 Hz
32768
27100.27 Hz
1175
1.2091 zec
1.7800 zec
6.00 uzec

21.0 ¢
77.00 ppm

0.1Z Hz
23

1H
CICL3



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

com-142, BB p-27.n-2

Ci¥Documents and Settinge¥3E $degktopiew for OBCYSH NWEY¥(29) SH10010902027com-142 (rnk)C

— 172. 204
— 163.933
— 161. 764

— 133.021

Phthalimido 4-(4-chlorobenzyloxycarbonyl)butanoate (30) (‘H-NMR)
conp-149,p-41,n-2

—

hﬁE

COMNT
DATIM
OBNUC
EXHOD
(BEFRA
(BEZET
(EFIN
FOINT
FREQU
SCANS
ACETH
FD
Pl
[ENUC
CTEWP
SLYNT
EXREF
EF
RGAIN

Ci¥Documents and Setting=¥S% Ydealtop¥ew for OBCY¥SH NWEY¥(30) SHIOO0111A02com-149 (rnk) .AE%ILE

LT 00— TR LT 00— £ T B G50 B 00— e T Ry BT Rt Lo R Y e P =
0 B0 Lom Do 00 L) — ) O O 00 [oe o S e ) 6] — 0 S 30— O = L) 00 00 =P 00 = O] O TR =
[ N O o N el S T B T T B o s [t Bt et o B R e L R Mic === ) =
B S e e L L 1 6 6 661 G360 G0 61 5T =
=]
. = —_ oo
&= = 2= =
'
1
1
!
'
1
1
| |
PPN
I T T T | T T T | T T T | T T T I T T T |
10 3 f 4 Z 0

COMNT
DATIM
OENLC
EXMOD
OEFRE
OBSET
OBFIN
POINT
FREQU
S0 AN
ACEITH
FD

Pi1

[ENUC
CTEMP
SLYNWT
EXREF
EF

RGAIN

{297 SH1001090202
com-142 ,RNE p-27.
Sat Jan 09 11:34:
13C
SINGL
100.40 MHz
0.00 EH=
135600.00 Hz
32768
27100.27 Hz
1175
1.2091 zec
1.7800 zec
6.00 uzec

21.0 ¢
77.00 ppm

0.1Z Hz
23

1H
CICL3

(307 SHi00111GB02e
conp-149,p-41.n-2
Sat Jan 16 21:49:
1H
SIMGL
394.65 WHz
0.00 EHz
134500.00 Hz
LTRD
7993.60 He
fid
4.0983 zec
2.9000 sec
4.85 uzec

19.2 ¢
CICL3
B

0.00 @
0.12 Hz

—_—
= oo



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

conp-148,p-41,n-2

Ci¥Documents and Settinge¥3EE $desktopilew for OBCESH WWE¥(30) SHlDDlllEDEcom-149(rmB)H.ﬂ&%ILE

COMNT
DATIM
OBNUC
EXHOD
(BEFRA
(BEZET
(EFIN
FOINT
FREQU
SCANS
ACETH
FD
Pl
[ENUC
CTEWP
SLYNT
EXREF
EF
RGAIN

b =
[=rE )

2.5
2.5
Z.6

[Er)
=
==

G161 -1 G G-1 G-

—_
Te—

\\ 1.95
\\ 1.481

P?M

T | T T T I T T T | T T T | T T T | T T T | T T
3.0 2.8
conp-148,p-41,n-2

Ci¥Docunents and Settinge¥SE Ydesktop¥iew for OBCESH NWEY¥(30) SHIDDI]IEDEcom-149(rmB)H.ﬂ&%ILE

CTL0 00 0 o ST SN IS ST o T e L i sk e COMNT
00 L) — 0 O O 00 P o S ) ] — 0 G 50
OENLC

EXMOD

L e L Ll o e e e ] e Y el o
OBFRQ

I&%VWW 0BSET

_ = OBFIN
R POINT
A

FREQU
S0 AN
ACEITH
FD

Pi1

[ENUC
CTEMP
SLYNWT
EXREF
EF

RGAIN

‘-, .00 — 5.013

S19

{30 SH100111602e
conp-149,p-41,n-2
?at Jan 16 21:49:
SINGL
399.65 WH=
0.00 EH=
134500.00 Hz
32768
7983.60 Hz
fi4
4.0993 zec
2.9000 zec
4.85 ugec

19.2 ¢
0.00 ppn

0.1Z Hz
14

CICL3

(307 SHi00111GB02e
conp-149,p-41.n-2
Sat Jan 16 21:49:
1H
SIMGL
394.65 WHz
0.00 EHz
134500.00 Hz
LTRD
7993.60 He
fid
4.0983 zec
2.9000 sec
4.85 uzec

19.2 ¢
CDCL3
0.00 ppm
0.12 Hz

Fn
= oo



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Phthalimido 4-(4-chlorobenzyloxycarbonyl)butanoate (30) (*C-NMR)
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Phthalimido 4-phenylethyloxycarbonylbutanoate (31) (*C-NMR)
comp— 145 (raB), p—29, n—2

C ¥ocuments and Settings¥5E4E Fdesk topiew for OBCESH MMR¥ (31} SHLDDLLDDZDZBCDm—Lf}S(rmB)CDﬁﬁlﬁE

COMNT
DATIM
OBNUC
EXMCL
‘ OBFRG

T7. 521
T7. 000
19, 756

OBSET
OBFIN
POINT
FREGU
SCANS
ACGTM
FL}
Fi1
IRMUC
CTEMP
SLYNT
EXREF
BF
RGAIN

—— 172, 303
—— 168 063
— 1G6L &05

TH. 679
—— G4, BA4

__.~— 535,008
—— 3. B3l

TT— 28, 053

£
hs
<

T | T T T T | T T T T | T T T T I T T T T | T T T T | T T T T | T T T T | T T T
200 175 150 125 j] 5 a0 25 i]
comp— 145 (raB), p—29, n—2

C ¥ocuments and Settings¥5E4E Fdesk topiew for OBCESH MMR¥ (31} SHLDDLLDDZDZBCDm—Lf}S(rmB)CDﬁﬁlﬁE

COMNT
DATIM
OBNUC
EXMCL
OBFRG
OBSET
OBFIN
POINT
FREGU
SCANS
ACGTM
FL}
Fi1
IRMUC
CTEMP
SLYNT
EXREF
BF
RGAIN

fid, D64
— 35,0008
— 3. 631
— 20,933
19, 756

(31} SHIDO1100202!
comp— 143 (raB), p—&!
Sat Jan 00 1B:53

13C
5IMGL
Lo, 40
0.on
135500, 00
32768
a7ion. 27
s
12091
1.7900
6. 00
1H
20, 8
CDCL3
T7.00
0. 12
23

MHz=
EH=
Hz

Hz
SBC

sELC
usec

ppil
Hz

(31} SHIDO1100202!
comp— 143 (raB), p—&!
Sat Jan 00 1B:53

13C
5IMGL
Lo, 40
0.on
135500, 00
32768
a7ion. 27
s
12091
1.7900
6. 00
1H
20, 8
CDCL3
T7.00
0. 12
23

MHz=
EH=
Hz

Hz
SBC
SBC
usec

C

ppil
Hz



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

comp— 143 (raB) , p—20, n—2
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Phthalimido 4-phenyloxycarbonylbutanoate (32) (“*C-NMR)
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Phthalimido 4-(S-benzyloxycarbonyl)butanoate (33) (*C-NMR)
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(v) Supporting Information for the manuscript:
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Phthalimido 4-(N-benzyloxycarbonyl)butanoate (34) (“C-NMR)
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RMBL ([ comp—146) , p—35, n—2
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Phthalimido 4-(N-4-cholorobenzyloxycarbonyl)butanoate (35) (*C-NMR)
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RMBL ([ comp—146) , p—35, n—2
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BMC, p—33, n—2
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Phthalimido 4-(N-phenylethyloxycarbonyl)butanoate (36) (*C-NMR)
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BMC, p—33, n—2
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Phthalimido 4-(N-phenylalaninocarbonyl methyl ester)butanoate (37) (*C-NMR)
13C-MR

C ¥ocuments and Settings¥54 ¥desk top¥Linker MMR (2)¥(37) SHOBO11G0S09TBOC. MMF
£ = DFILE  (37) SHOBOL1G0S09

3

[+la]

[ Cm s ] = o1 b= 0O O 00 — S b= = LD ooy — ]
SERE =T SeE e Bt
S BT e R R E T
OBFRG 100, 40 MH=
NCL S NN mE L o
OBFIN 2800, 00 Hz
POINT 32768
FREGU 27100, 27 Ha
SCANS 507
ACGTM 12081 gec
FL} 1.7908 zec
Fi1 4,40 usec
IRMUC  1H
CTEMP 8.2 ¢
. SLVNT  CIKL3
EXREF T7.00 ppo
BF 0. 12 Hz
RGAIN 23
1
]
[ ! 0 i 1
[— Wix
FPH
| T T T T | T T T T I T T T T | T T T T I T T T T | T T T T | T T T T | T T T T |
eon 175 150 125 jl] T8 al 25 0

L3C-MR

C ¥ocuments and Settings¥54 ¥desk top¥Linker MMR (2)¥(37) SHOBO11G0S09TBOC. MMF
£ = DFILE  (37) SHOBOL1G0S09

g s B =2 = =] COMNT  L3C-IVMR

=R I=] = o an oa a0 [ TATIM

adinga B = EH = OBNUC 13
EXMCDN  SINGL

\‘/ w ‘ ‘ ‘ CBFRG 100, 40 Mz
CBSET 130. 00 EHz
CBFIN 5500, 00 Hz
POINT 32768
FREGU 27100, 27 Hz
SCANS 8o7
ACOTM 1.2081 sec
FI 1. 7909 sec
PW1 4, 4 usec
IRNUC  1H
CTEMP 19.2 ¢

. SLVNT  DGL3
i EXREF 77. 00 ppa
EF 0. 12 Hz
RGAIN 23
1
| } | I| |
PPM
| T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T
80 70 A0 50 40 30 20



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

L3CIME

S ¥Tocunents and Settings¥EETdesktop¥linker NME (2)¥(37) SHOBOLLEOS00TRBOC, NMF
£ E DFILE  (37) SHOBO1160S09°

[ = — = oo Lo B gl o ) oo
88 & z 28 BFEE z | [ME LOUR
Sl = S S@®ss § 0 Ne 1
CEFRG 100, 40 MHz
\ | N A I 150. 00 Kz
(BFIN 5500, 00 Hz
POINT 32768
FREQU 27100, 27 Hz
SCANS 807
ACGTM 1.2091 sec
PI 1. 7909 sec
W1 4. 40 usec
IRNIC  1H
CTEMP 18.2 ¢
SLVNT  CIKL3
EXREF 7. 00 ppa
BF 0.12 Hz
RGAIN 23
! 1
1 l !
1 |
]
N _ |
PPK
r T T T | T T T T | T T T T | T T T T | T T T T | T T T T
170 160 150 140 130
Phthalimido 4-(N-diphenylalaninocarbonyl benzyl ester)butanoate (38) (‘H-NMR)

PTLC

C'¥tocuments and Settings¥534E¥desktop¥iew for CBC¥SH NMR¥(38) SHODOBLB0LLO0LRMIPTLCH. ALS
DFILE  (38) SHOOOBLSOLLO

[ e T R s e e T B T o e B ol ol v o T B s (S I e e S e I T B s e e B s B e T e R e R P o )
R OO0 00 P~ MM MMM AN A A AR Em 2D eI od a4 — oo JATIM Tue A'ng 18 10104

PP PP b b b b e b b b b e e e e r e e e e eSS S weded eded eded S S S S| BN 1H

%MW%{* \Germe T e es e

o3 {UBEET 0. 00 EH=
- OBFIN 154500, 00 H=
4 POINT 32768
e - S I — FREQU 79935, 60 H=
= m/g b [ i =sng & Moo ﬁ SCANS 5o
- - o — o o3 el B ACUTH 4. 0883 sec
I J' i 7 [ X foa I P} 29000 sec
PW1 4. B5 usec
TRNUC 1
CTEMP 3.2 ¢
| SLVNT  CIKL3
EXREF 0. 00 ppo
BF 0.12 Hz
RGAIN 2l

0 B fi 4 2 0



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

PTLC

C'¥ocuments and Settings¥FPEYdesktopMWew for CECYSH WMRY¥(38) SHODOS1B01101RMIPTLCH ALS

S14

o
= DFILE  (38) SHOSOBLBO110
SSEEEECSIREEIS0SR82ER8E B8ES 2 BEE | COMNT PILC
R s I . B . Y . Y . Y o Y . - e - e e o v O o I W W W s s s | o s} Llw} 03— — DATIM Tue Aug lB 10:19:1
Sl Nl N A
CBFRG 399, 65 MHz
: 0BSET 0. 00 KHz
CBFIN 134500, 00 Hz
POINT 32768
= i FREGU 7993, 60 Hz
= £ & = =T | scans 32
o - od =49 ACOTM 4.08593 sec
/ e o e ey Pl 2.8000 sec
PW1 4, 85 ugec
IRNUC  1H
CTEMP 23.2 ¢
SLVNT  CDGL3
EXREF 0,00 ppo
EF 0. 12 Hz
RGAIN 21
1 1
1y St Rl ,
DFILE  (38) SHOSOBLBO110
COMNT ~ PTLG
DATIM  Tue Aug 18 10:18%
CBWUC  1H
EXMCD  SINGL
CBFRG 399, 65 MHz
CBSET 0. 00 KHz
CBFIN 134500, 00 Hz
POINT 32768
e FREGU 7993, 60 Hz
®E S S =t & o o= SCANS 32
i -~ - oo - o o | acom 4.0893 sec
s e Ve o2 ~ 22 |m 2.5000 sec
PW1 4, 85 ugec
IRNUC  1H
CTEMP 23.2 ¢
' SLVNT  CDGL3
EXREF 0,00 ppo
EF 0. 12 Hz
RGAIN 21
et JL " n
PP
T | T T T T | T T T T | T T T T | T T T T | T T T | T | T T T |
8.0 7.5 7.0 B.5 .0 5.5 5.0 4. A



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

Phthalimido 4-(N-diphenylalaninocarbonyl benzyl ester)butanoate (38) (*C-NMR)
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R, p—43, n—2
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3 B-cholesteryl 4-(phthalimidoyloxycarbonyl)butyrate (39) (PC-NMR)
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L3CIME
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3B-cholesteryl 4-(benzylaminocarbonyl)butyrate (40) (*C-NMR)
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comp— 152, rak, p—47, n—2
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3 B-cholesteryl 4-(4-cholorobenzylaminocarbonyl)butyrate (41) (PC-NMR)
comp— 152, rak, p—47, n—2
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comp— 152, rak, p—47, n—2
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(vi) Supporting Information for the manuscript:

Title: “Syntheses and reactivities of non-symmetrical ''active ester'' bi-dentate cross-linking
reagents having a phthalimidoyl and acid chloride, 2-benzothiazole, or 1-benzotriazole
group”

("H -NMR and "C-NMR)

3B-cholesteryl 4-(2-phenylethylaminocarbonyl)butyrate (42) (‘H-NMR)
com-151 (ral), p—45, n-2

ILE  (42) SHLO001200204!

codsn — speom S e OOMNT com—151 (rad), p-d!
& oo DATIM Thu Jan 21 0001501

OBMIC  1H
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C3 00 04— i L3 U0 30 50 b O3 00 00 00— — O O O 00 00 LD LD 00 =P =P 00 00 e e

OBFRG 385, 65 MHz
{BSET 0. 00 EHz
OBFIN 1534500, 00 Hz
POINT 32TEB
FRESU 7903, 60 Hz
5CANS Bd

, ACOTM 4. 08983 sec
Bl 29000 sec
BW1 4. 85 ugec
IRNUC  1H
CTEMP 20.3 ¢
ELVNT  CIKL3
EXREF 0,00 ppo
BF 0.12 Hz
RGATN 13
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com-151 (ral), p—45, n-2
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SCANS A
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3-cholesteryl 4-(2-phenylethylaminocarbonyl)butyrate (42) (*C-NMR)
com-151 (ral), p—45, n-2
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com-151 (ral), p—45, n-2
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3 B-cholesteryl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (43) (‘H-NMR)
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LHHMR
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{BFR2 300, 65 MHz
o {BSET 130. 00 EHz
w2 o {BFIN 4500, 00 Hz
W = = w2 & | BRINT 32T6R
/ J = = i = | FREGQU 7893, 0 Hz
e P | sCans 52
ACOTH 4. 08983 sec
FI} 2.0007 gec
Pl 5. 15 ugec
IENUC  1H
CTEMP 0.8 ¢
SLVNT  CIKL3
EXREF 0,00 ppo
EF 0. 12 Hz
RGAIN 1B
i " il
M |
PP
T T T T | T T T T | T T T T | T T T T | T T T T I T T T T |
.0 B.5 G0 5.0 5.0 4.5

SS
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3 B-cholesteryl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (43) (PC-NMR)
13CIMER

DFILE  (43) SHOBOSZBOGOLI
COMNT  13CVMR

DATIM
OBWUC  13C

EXMOD  SINGL

CBFRG 100. 40 HHz
OBSET 130. 00 EHz
OBFIN 5500, 00 Hz
POINT 52768
FREQU 27100. 27 Hz
SCANS 1801
ACOTM 1.2091 sec
j21] 1.7909 sec
W1 4. 40 usec
IRNUC  1H

CTEMP 20.6 ¢
SLVNT  CDCL3

EXREF 77. 00 ppa
EF 0. 12 Hz
RGAIN 23

| I I I '
200 175 150 125 10 Ta al 2a f
L3C-MR

C'¥locuments and Settings¥FAEYdesktopWew for CBCYSH WMRY¥ (43) SHOS0SZ80601GRMEC. NMF

DFILE  (43) SHOBOSZBOGOLI

NS e ETECDEEEREEEEEEEREECEEDERSEEE R & | COMNT  13CNMR

e ==Y 7} LDDE'):‘?D‘)NLD‘#‘DGDD‘)U‘.‘-—'F—'NI.I?GDGDC\:ID')I."—'NI"—-GDLDD')I“—'NLD oo TATIM

P bt ol s ed od o od o O O 00 b 1D LD L L L T R e R Rl = ] — DENUC 130

b b b mmmm#‘d" (SRl o] [nr Qi ar e W R [ B B M R [ B B e ] —
EXMOD  SINGL

W LT |88 ™ e
OBSET 130. 00 EHz
OBFIN 2500, 00 Hz
POINT 32768
FREGU 27100, 27 Ha
SCANS 1501
ACOTM 1. 2081 gec
PI} 1.7908 zec
PW1 4,40 ugec
IENUC  1H
CTEMP al.Bc
SLVNT  CDCL3
EXREF 77. 00 ppa
BF 0.12 Hz
RGAIN 23
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L3CIME

C'¥locuments and Settings¥FAEYdesktopWew for CBCYSH WMRY¥ (43) SHOS0SZ80601GRMEC. NMF

128, 193

—— 139, 567
—— 135, 807
—— 134. D63
/128, 508
_— 123, 450

—— 122. 661

_t 128, 568
_\\_ 128, 526
127. 120

OFILE
COMNT
DATIM
CBMUC
EXMOD
{BFRG
OBSET
OBFIN
POINT
FREGU
SCANS
ACOTM
PI}
PW1

(43) SHOBOS5ZBOBOLI

L3C-ME

13C

5INGL
100, 40
130. 00
2400, 0o
32768
27100, 27
1501
1. 2081
1. 7908
4. 40

MHz
Kz
Hz

Hz
sec

sec
usec

PPH
120

150 140 130

IRNUC
CTEMP
SLVNT
EXREF
BF

RGAIN

1H
al.Bc
CIKL3
77.00
0. 12
23

ppa
Hz

3S-cholesteryl 4-(diphenylalaninocarbonyl benzyl ester)butyrate (44) ("H-NMR)

com-155 (ral}, p—50, n-2

C ¥ocuments and Settings¥5E4E Fdesk top¥iew for OBCESH MMRE (44} SHLDDLZDDZD&Ecom—LES(rmD)HDﬁﬁLS

0730 0D LD O 00
Lo L = b L0 L L
07071 07 090 03 £ 03

Dc\:lmmd‘c\:ILDmLDcDr_'.'sc\:lDDLDHODLDDNDDOD#‘ODQ-—'NMHLDAG&:FD_:
e T e R T R e e e e N =) LDd"c\:IDODc\:Iu‘_!c\:I

c\]c\]c\].—l.—l.—l-—l-—lmmDDmmc\]c\]-—l—lODODOD d-'

= - =
® fa [T T} pang o= P "“Lur‘j':!
z /Cz 2589 g owe e
[ ] . _'_:-—l ‘_:v—' ] [ah ]
Iy = A S /[ / !
]
1}
1 1
I LI
M LLM _
PP
| T T T | T T T | T T T | T T T | T T T |
10 8 B 4 2 0

ILE
COMNT
DATIM
OBNUC
EXMCL
OBFRG
OBSET
OBFIN
POINT
FREGU
SCANS
ACGTM
FL}
Fi1
IRMUC
CTEMP
SLYNT
EXREF
BF
RGAIN

(44) SHLO01200204!
com—153 (rall,p-5l
Thu Jan 21 01:20%0
1H
SINGL
300, 65 MHz
0. 00 KHz
134500, 00 Hz
32768
7903, 60 Hz
i3
4. 08853 gec
29000 sec
4. 85 uzec
H
0.4 ¢
LS
0. 00 ppo
0. 12 Hz
16
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com-153 (ral), p—50, n-2

E¥degktop®iew for CBCYSH NMR¥ (44) SH10012002045com—153 (ral)H, ALS
DFILE  (44) SHIO01200204!

FEEELESCSDENSSSSE D2 3 COMT  con-153 (ral), p-SI
COD0] o — O
RN A A

C'¥Tocuments and Settings¥

cmomomonoooeco IBTIM  Thu Jan 21 010200

ALd S S Soos oo oo ENIC 1H

Py
E
)
=
[2a)
—

EXMOD  SINGL

CBFRG 398, 65 hHz
CBSET 0. 00 KHz
- % & &L gz . |OBFIN 134500, 00 Hz
. < T e G - = | POINT 32768
5 7 S A s/ S 2 g BlER e
— b—
— ey v S I | acom 4.0883 sec
PL 2.0000 sec
WL 4. 85 uger
IRMIC  1H
CTEMP 20.4 ¢
SLVNT  CDCLY
EXREF 0,00 ppo
BF 0.12 Hz
RGATN 16
I|
:
PP
T T T T | T T T T | T T T T
1.5 1.0

L ALS
DFILE  (44) SHIO01200204!
Ehlepltoe COMNT  com—153 (rall, p-5I
DATIM Thu Jan 21 01:28:1
= = = e e LBMUC 1H

\ \ / EXMOD  SINGL
{BFRG 390, 65 MHz

— 5. 098
T
T
i
i
i
il

e CBSET 0. 00 KHz
— CBFIN 134500, 00 Hz
o a - - POINT 32768
- = (S = = s = FREQU 7993, 60 Hz
& =S = — o S SCANS Bt
va - o - r T ACOTM 4.08593 sec
) 2.9000 sec
PW1 4, 85 ugec
IRNUC  1H
. CTEMP 0.4 ¢
SLVNT  CDGL3
EXREF 0,00 ppo
EF 0. 12 Hz
RGAIN 16

o

S8



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

3B-cholesteryl 4-(diphenylalaninocarbonyl benzyl ester)butyrate (44) (PC-NMR)
com-153 (ral), p—50, n-2

G ¥ocuments and Settings¥FPEEYdesktopWew for CBCYSH WMRY¥(44) SHIOOLZ002049 com—155 (rald H ALS
DFILE  (44) SHL001200204
& COMNT  com—153 (raD),p-5i
= DATIM Thu Jan 21 03:12:1
= CBNUC  13C
EXMCT  SINGL
{BFR2 100, 40 MH=
{BSET 0. 00 EHz
{BFIN 135500, 00 Hz
FOINT 32TE8
FREQU 27100, 27 Hz
SCANS 2000
ACOTH 1. 2081 gec
FI} L. 7900 gec
Pl 6. 00 ugec
IENUC  1H
CTEMP 2.3 ¢
SLVNT  CIKL3
EXREF 77. 00 ppa
EF 0. 12 Hz
RGAIN 23

| T T T T I T T T T | T T T T | T T T T | T T T T
ann 175 150 120 ]
com-153 (ral), p—50, n-2

G ¥ocuments and Settings¥FPEEYdesktopWew for CBCYSH WMRY¥(44) SHIOOLZ002049 com—155 (rald H ALS
ILE (44 SHLOD1200204!
Mo me = EOSESRERN0RPE 8 R ESRnERSREREd £ | COMNT  con-L53 (rall,pSl
[SER=Rr=p=1 =] R R T e R =Ll R T = = SRS s B T = R R I ) DATIM  Thu Jan 21 03:12:
[ ] = dddadrddd gl dd S Sl e fednidd SS S e S| gBNUE 130
EXMCD  SINGL
Wi R DR | B T e
OBSET 0. 00 EHz
OBFIN 135500, 00 Hz
FOINT 32768
FREQU 27100, 27 Hz
SCANS 2000
ACOTM L. 2081 gec
PL L7900 gec
PW1 6. 00 ugec
IRNUC 1H
CTEMP 2l.3 ¢
SLVNT CIKL3
EXREF 77.00 ppa
BF 0. 12 Hz
RGAIN 23
il
1 ! {
| 1 Ll II
. L] I
WP T o )
PPN
T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T |
T0 G0 5l A 30 an i
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com-153 (ral), p—50, n-2

C'¥locuments and Settings¥FAEYdesktopew for CBCYSH WWMR¥(44) SHIOOLZ

[

02040 con—1 5% (rall H, ALS
DFILE  (44) SHLO0 1200204

&5 eS8 csE = g S 25 2% =2z 53 | COMNT  con-l53 (ral),p—5
=] = =N =~ AT = =+ oooo 3 O b R T R - -] DATIM  Thu Jan 21 03:12:
od P T R T T R R o b e el oeded S= Sed | GBMIG 153G
=+ Bl e e I o] RS [ R R N
EXMOD  SINGL
OGS TV W TV e
OBSET 0. 00 FHz
OBFIN 130500, 00 Hz
POINT 32768
FREGU 27100, 27 Ha
SCANS anon
ACOTM 1. 2081 gec
PI} 1. 7900 gec
PW1 6. 00 usec
IENUC  1H
CTEMP 2l.3 ¢
SLVNT  CDCL3
EXREF 77. 00 ppa
BF 0.12 Hz
RGAIN 23

com-153 (ral), p—50, n-2

C!¥ocuments and Settings¥EE Ydesktop®ew for OBCYSH WMRY¥(44) SHIO0012002049 com—155 (ral) H, ALS
: " DFILE (447 SHLO01200204

caem + nwmo oooOowo s COMNT  com—153 (ral),p-5

FER B 855 SmBBsZER DATIM  Thu Jan 21 03°120

dEg g g4 deddeggy | BNe 13
CBFRD 100, 40 MHz

Y I 0,00 Kt
CBFIN 135500. 00 Hz
POINT 52768
FREGU 27100, 27 Hz
SCANS 2000
ACOTH 1.2091 sec
B} 1. 7900 sec
W1 6. 00 usec
IRWUC  1H
CTEMP 21.3 ¢
SLWT  CICL3
EXREF 7. 00 ppa
BF 0.12 Hz
RGAIN 23

L]
1
[
! 1
] e Ll
PP
T T T I T T T T I T T T T | T T T T | T T T T | T T T T |
170 LED 150 140 130 120
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O-benzyl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (45) (‘H-NMR)
1H-AR

. DFILE
LT
oo oo ATIM
OBNUC
EXMCL
OBFRG
OBSET
OBFIN
POINT
FREQU
SCANS
ACGTM
FL}

00T OO O LD 00 P 20— b= 00 00 =R O LD 0] b= O LD LD O ) D 0D 0 b 0D b
P L0 [0 = 00 00 0 30 P L0 L) L = e 0 0] 00 b= 00 = O O 80 b= b 0 00 0 b
(e N e N e o B Rt [ [ At Babs s [yt Bt e R ey O B Y R

IRMUC
CTEMP
SLYNT
EXREF

RGAIN

=

L0 B
LH-MR

o= —

C!¥Pocuments and Settings¥ - ¥desktop¥ew for GBCYSH MMR¥(45) SHOBOS050515ARMBH, NMF

00 00 b= 00 b= 03 00 b=

IFILE

[N nl ol R e N ol CICICI A CI eI CI0I 0l ) AENTER

S e == e e |

CBEET

OBFIN

. o o | POINT

o — — FREQU

— o o 5CANS

e P ACETM

3723
T
il
&
2
7
f
4
2

380
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3Tl
B
il
T
il
L
9

500 _

L

Fi1

IRMUC
CTEMP
SLYNT
EXREF

RGAIN

S11

(45) SHOBO30S0S 15!

LH-MME

1H
5IMGL
380, 65
130, 00
4500, 00
32768
7853, 60
4
4.0893
2. 8007
5. 15
1H
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EH=
Hz

Hz
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usec

ppil
Hz

(45) SHOBO30S0S 15!
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LHHMR

OFILE
COMNT
DATIM
CBMUC
EXMOD
{BFRG
OBSET
OBFIN
POINT
FREGU
SCANS
ACOTM
PI}
PW1
IRNUC
CTEMP
SLVNT
EXREF

O LD — 0D i — b

[I=

—_ =

o — 0% 600D 00 00 60
BT o

'~ 2. 16

RGAIN

Tl .0 .5 N 55
O-benzyl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (45) (*C-NMR)
136-HME

£¥desk top¥iew for CBCYSH MMR¥(45) SHOBO30505L5GRMBC. WMF

HE

Ci¥Documents and Settings¥5

(45) SHOBO30S0S 15!

IH-IME

1H
5INGL
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32768
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i
4. 0883
2.8007
5.15
1H
18.7
CIKL3
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0. 12
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DFILE
COMNT
DATIM
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EXMCL
OBFRG
OBSET
OBFIN
POINT
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EXREF
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L3CIME

C'¥ocuments and Settings¥FAEYdesktopew for CBCYSH MMRY (45) SHOB03050515GRMEC, NMF FILE

COMNT
DATIM
CBMUC
EXMOD
{BFRG
OBSET
OBFIN
POINT
FREGU
SCANS
ACOTM
PI}
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

32l

=
=
=
E—

T

- ca
oo ca
= ©a
= o

=)

[l iad

%

_— 52.836
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— 35100
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L3CIME

C'¥ocuments and Settings¥FAEYdesktopew for CBCYSH MMRY (45) SHOB03050515GRMEC, NMF FILE

COMNT
DATIM
CBMUC
EXMOD
{BFRG
OBSET
OBFIN
POINT
FREGU
SCANS
ACOTM
PI}
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

.~ 172871
——172.023
T— 171, 579
120, 168
128, 550
128, 543
128, 230
128, 206
127. 103

S13

(45) SHOBO30S0S 15!
13CTiNR

L3¢
SINGL
o0, 40 MH=
130, 00 EH=
5500, 00 Hz
32TEB
27100, 27 He
63T
1. 2081 gec
1.7908 gec
4. 40 ugec

159.4 ¢

T77.00 ppin
0.12 Hz

(45) SHOBO30S0S 15!
13CTiNR

L3¢
SINGL
o0, 40 MH=
130, 00 EH=
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32TEB
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63T
1. 2081 gec
1.7908 gec
4. 40 ugec
"
0.4 ¢
CILE
T77.00 ppin
0.12 Hz
23



Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is (c) The Royal Society of Chemistry 2011

0-4-methlbenzyl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (46) ("H-NMR)

RMZ, p—189, n—2

LFILE
COMNT
DATIM
CENUGS
EXMOD
CEFRG
. o ey TR R as CBSET
— — —I
I ; i P ry it
FREGI
SCANS
. ACGTH
Fl
FiF1
IRMUG
CTEMP
SLYNT
EXREF
BF
RGAIN

C ¥ocuments and Settings¥FE¥desktop®ew for GBCYLinker MMR (2)¥(46) SH100L0702015RMCH, ALS
=
oo
)

— a0 Ly [ = Ry W el el T E e B Tl ol oy et B e BT s W B
GO b— LD LD W = D 0 0] ) S b LD 00 b= LD G O D 00 80 b= D0 00 00 0 b= LD b= D LD =P 00 0 00— O w0 00 S = L by
[ESqas R an et l ] SISO O GO 00 0000 8D P b O O 0 £ 00 £ 00 O 030

2.3

S
I—

— L

10 B i 4 2 0
RMZ, p—189, n—2

C ¥ocuments and Setting ¥ 44¥desktopiliew for OBC¥Linker MR (2)¥(46) SHIOOLOT020159RMCH. ﬁﬁl},?SILE

COMNT
DATIM
OBNUC
EXMCL
OBFRG
OBSET
OBFIN
POINT
FREGU
SCANS
i ACGTM
FL}
Fi1
IRMUC
CTEMP
SLYNT
EXREF
BF
RGAIN

ol Tl el e e R o R A T ]
E= 00 L0 = 00 0] 03 00— O D o £ 60
0707 00 70 00 60 00 0] 04— D DG 5 G 50

R i
f = =

e "

S14

(46) SHLO010TO0Z01!
R, p-10,n—2
Thu Jan 07 02:42:
1H
SINGL
300, 65 MHz
0. 00 KHz
134500, 00 Hz
32768
7903, 60 Hz
32
4. 08853 gec
29000 sec
4. 85 ugec
H
9.2 ¢
LS
0. 00 ppo
0. 12 Hz
18

(46) SHLO010TO0Z01!
R, p-10,n—2
Thu Jan 07 02:42:
1H
SINGL
300, 65 MHz
0. 00 KHz
134500, 00 Hz
32768
7903, 60 Hz
32
4. 08853 gec
29000 sec
4. 85 uzec
H
9.2 ¢
LS
0. 00 ppo
0. 12 Hz
18
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REMC, p—18, n—2

G ¥ocuments and Settings¥F EY¥desktopew for CBC¥Linker MME (2)¥(46) SHIO0LOT02019REMCH, ALS
UFILE (467 SH10010T0ZOL!

i

Nt g R R Rl T e et =8 SEZZLEISE | COMNT  RMC, p-19,n—2
e e regr=] o = = S| GRNDC 1H
\z E \\) ﬂﬂ% EXMOD  SINGL
DBFRE 399, 65 MHz
B3 I CBSET 0. 00 KHz
S ~ = CBFIN 134500, 00 Hz
=2 = POINT 32768
FREQU 7993, 60 Hz
SCANS 32
ACOTM 4.0983 zec
) 2.9000 sec
PW1 4. 85 ugec
IRNUC  1H
CTEMP 1.2 ¢
SLVNT  CDGL3
EXREF 0,00 ppo
EF 0. 12 Hz
RGAIN 18

0-4-methlbenzyl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (46) (“C-NMR)
REMC, p—18, n—2

$¥desktop¥linker WMR (2)¥(46) SHLO0LOT020L0BMCC. ALS

i

C ¥locumentz and Settings¥
DFILE  (46) SHLO010TO201!

= i O b L o0 oo moom 2 1= Aoy — oy COMNT  BMC, p—19,n—2
258 SEENEEES meE S Be BAE DB DATIM  Thu Jan 07 04:24:"
cded oo 3 od o) O e oo b e 2 oiod ool oo CBNUC 130
== = [ el e s s e e = b= t—= 0 o [ sl el e s R s |
{BFRG 100, 40 MHz
R VYNV et
{BFIN 135300, 00 Hz
FOINT FETEE
FREQU 27100, 27 Hz
SCANS 2000
ACOTH 1. 2081 gec
P 1. 7900 gec
W1 6. 00 usec
IRNUC  1H
CTEMP 2.2 ¢
ELVNT  CIKL3
EXREF T7.00 ppa
BF 0. 12 Hz
RGAIN 23
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REMC, p—18, n—2

G ¥ocuments and Settings¥54EY¥desktop¥inker MME (2)¥(46) SHIO010TOZ2019RMOC. ALS

o =]
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1.000
6. 679

\

6. 150
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— 37.872

— 33 141
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OFILE
COMNT
DATIM
CBMUC
EXMOD
{BFRG
OBSET
OBFIN
POINT
FREGU
SCANS
ACOTM
PI}
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

a0
REMC, p—18, n—2

G ¥ocuments and Settings¥54EY¥desktop¥inker MME (2)¥(46) SHIO010TOZ2019RMOC. ALS

—— 172. 031

T— 171, BO4
— 138 111

_— 172. 920
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OFILE
COMNT
DATIM
CBMUC
EXMOD
{BFRG
OBSET
OBFIN
POINT
FREGU
SCANS
ACOTM
PI}
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

S16

(46) SH10O10TOZOL!
BMC, p—19, n—2
Thu Jan 07 0424

13C
5INGL
100, 40
0,00
135500, 00
32768
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B. 00
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O-phenyl 4-(L-phenylalaninocarbonyl methyl ester)butyrate (47) ("H-NMR)
1H-AR

C ¥ocuments and Setting s 4¥desktop¥linker NMR (2)¥(47) SHORBOS0T05 LAORMEH. NMF

F— 20 b= 0] U ) b= O o O D 00 b
O b= LDV LD 00 80 LD Lo Loy =H =f = o
[ N o NS s s s W it e s e

DFILE  (47) SHOS030705 L6
O EREERCES R R N2 RS oh RS COMNT  LHIMR
P e e S e e e e e e e e e R e F e mee e i ededed edrd ededod cdcd ndod) QENUG LH

= \L&ﬁ ELMOL  SINGL
OBFRG 380, 65 Mz
oJ gl [y

22T

3 I (OBSET 130. 00 EHz

e = = o == OBFIN 4500, 00 Hz

G ; = = T Sirdocd POINT 32768

/ P P v A0S FREQU 7995, 60 Hz
SCANS 41
ACOTH 4,0853 sec
Pl 2.8007 sec
PH1 5. 15 usec
IRNIC  1H
CTEMP 19.2 ¢
SLYNT  CICL3
EXREF 0. 00 ppo
BF 0. 12 Hz
RGAIN 18

]
I ]
" "
U
| T T T | T T T | T T T | T T T | T T T PPlbi
10 B B 4 2 0

LH-MR

C ¥ocuments and Setting s 4¥desktop¥linker NMR (2)¥(47) SHORBOS0T05 LAORMEH. NMF

DFILE  (47) SHOS030705 L6

=+ [m s e I e i B B ool el B T s ) o o — [Tl i W |
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