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[(FEmo ]

H///

D

FmocHN™ "CO,H

l,'. i

FmocHN™~ “CO,H

T

FmocHN™~ "CO,H

Ot-Bu

I,'

FmocHN CO,H

I,'

FmocHN CO,H

bV

FmocHN™ “CO,H

SMmt

l,'

FmocHN™ "CO,H

NHAIlloc

I,'

FmocHN™ "CO.H

OBn

4,

FmocHN” “CO,H

I"/‘J)

FmocHN”~ “CO,H

CO,t-Bu

1,

FmocHN™ “CO,H

NHMtt

I,'

FmocHN™ "CO,H

OH

I,'

FmocHN” ~CO,H
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|I,
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NHMtt

I,'
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4,
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M NAGASE



T/BO Bty RS

AR REDTI/EESATS)—IZDEFELTIE. 100mg T2 10 MBEHH WML 20 MEFEFEH TV TRFTEELE
ER

BIEDRY ==V ICEIDTHOETEREBERALIZVEVITBEREICBIGABLELT,

CHEDERE 10 HALE 20 HEBATWNEE BIZANTREIE TN EEET,

BIEHHLIZSL,

T/ —tvbk £ 100mg x 10 & 100,000 A
% 100 mg x 20 & 150,000 F

F.CHRED [RE x HE] 2TERVEHNELRRERBYSE TULEEET,

DEGLDZELELET, BEAOTHRADSR—IEHLET,

ANACGASE
FEERTV)— o
i amTEI—

g
A




Reactive Amino Acids ( a-Alkenyl or a-Alkynyl Glycines and Alanines )
a-AlkenylAla

335438

335437

358028

358027

354283

365023

364440

411751

411752

(S)-a-Allylalanine-H,O (= 98.0%, = 98.0%ee)
[CAS N0.96886-55-4] CeHuNO2-H0 = 147.17
(R)-a-Allylalanine-H20 (= 98.0%, = 98.0%e€e)

[CAS N0.96886-56-5] CeH11NO2-H20 = 147.17
/J// I//
I". o
H,N” ~CO,H H2r>\c02|-|

(S)-N-Fmoc-a-Allylalanine (= 98.0%, = 98.0%ee) (&)
[CAS No0.288617-71-0] C21H21NO4 = 351.40
Containing 20-50% Methyl tert-butyl ether

(R)-N-Fmoc-a-Allylalanine (= 98.0%, = 98.0%ee) (/&)
[CAS N0.288617-76-5] C21H21NO4 = 351.40
Containing 20-50% Methyl tert-butyl ether

I .

FmocHN™ “CO,H FmocHN™ “CO,H

(R)-N-Boc-a-Allylalanine ethyl ester (= 98.0%, = 98.0%ee)
[CAS No0.1263046-12-3] C13H23NO4 = 257.33
~

BocHN CO,H

(S)-N-Fmoc-a-(4-Pentenyl)alanine (= 98.0%, = 98.0%ee) (HiEk)
[CAS N0.288617-73-2] C23H2sNO4 = 379.46
Containing 20-50% Methyl tert-butyl ether

(R)-N-Fmoc-a-(4-Pentenyl)alanine (= 98.0%, = 98.0%ee) (/4&k)
[CAS N0.288617-77-6] C23H2sNO4 = 379.46
Containing 20-50% Methyl tert-butyl ether

“ =

‘e, K
FmocHN” ~CO,H FmocHN>\C02H
(S)-a-(4-Pentenyl)alanine tert-butyl ester p-Nitrobenzoate (= 98.0%, = 98.0%ee)
[CAS N0.1323987-70-7] Ci12H23NO2-C7HsNO4= 380.44
(R)-a-(4-Pentenyl)alanine tert-butyl ester p-Nitrobenzoate (= 98.0%, = 98.0%ee)
[CAS N0.1323987-68-3] C12H23NO,-C7HsNO4= 380.44

223 W

p-NO,CgH4CO,H-H,;N” ~CO,t-Bu p-NO,CgH,CO,H" H2r>\cozt-3u
2

lg

lg

(NET)1g

(NET)1g

lg

(NET)1g
(NET)5g

(NET)1g
(NET)5g

lg
59
lg
59

30,000 M

30,000 M

55,000 M

55,000 M

50,000 M

45,000 M
150,000 M

45,000 M
150,000 M

28,000 M
112,000 M
28,000 M
112,000 M



364441 (S)-N-Fmoc-a-(7-Octenyl)alanine (= 98.0%, = 98.0%ee) (/&)
[CAS N0.288617-75-4] C26H31NO4 = 421.54
Containing 10-40% of Methyl tert-butyl ether

363955 (R)-N-Fmoc-a-(7-Octenyl)alanine (= 98.0%, = 98.0%ee) (&)
[CAS N0.945212-26-0] C26H31NO4 = 421.54
Containing 10-40% of Methyl tert-butyl ether

1, RN

FmocHN” “~CO,H Fmoch>\C02H

411915 (S)-a-(7-Octenyl)alanine tert-butyl ester p-Nitrobenzoate (= 98.0%, = 98.0%ee)
[CAS N0.1375908-92-1] C15H29NO;-C7HsNO4= 422.52

388630 (R)-a-(7-Octenyl)alanine tert-butyl ester p-Nitrobenzoate (= 98.0%, = 98.0%ee)
[CAS No0.1375904-22-5] C15H29NO,-C7HsNO4= 422.52

4, Ry

p-N02C6H4C02H - H2N C02t-BU p-N02C6H4C02H - HzN C02t-BU

(NET)1g
(NET)5g

(NET)1g
(NET)5g

lg
59
lg
59

55,000 M
160,000 M

55,000 M
160,000 M

50,000 M
120,000 M
50,000 M
120,000 M

Hydrocarbon-stapling of natural peptides enhances helicity, protease resistance, and cell-permeability as well as improves

pharmacologic properties.

C. E. Schafmeister, et. al. J. Am.Chem.Soc. 2000, 122, 5891-5892.
L. D . Walensky, et. al. Science 2004, 305, 1466-1470.

Young-Woo Kim et. al. Org. Lett. 2010, 12, 3046-3049.

a-AlkynylAla
339271 (S)-a-Propargylalanine (= 98.0%, = 98.0%ee)

[CAS N0.1231709-27-5] CsHoNO, = 127.14
339270 (R)-a-Propargylalanine (= 98.0%, = 98.0%ee)

[CAS N0.403519-98-2] CeHoNO, = 127.14

lg

lg

25,000 A

25,000 A




358026 (S)-N-Fmoc-a-Propargylalanine (= 98.0%, = 98.0%ee) (/&)
[CAS No0.1198791-58-0] C21H19NO4 = 349.39
Containing 20-50% Methyl tert-butyl ether

358029 (R)-N-Fmoc-a-Propargylalanine (= 98.0%, = 98.0%ee) (/&)
[CAS No0.1198791-65-9] C21H19NO4 = 349.39
Containing 20-50% Methyl tert-butyl ether

e, K\

FmocHN”~ “CO,H FmocHN®~ “CO,H

385412 (S)-N-Fmoc-a-(4-Pentynyl)alanine (= 98.0%, = 98.0%ee) (#/&E)
[CAS No0.1050501-65-9] Ca3H23NO4 = 377.44
Containing 20-50% Methyl tert-butyl ether

385411 (R)-N-Fmoc-a-(4-Pentynyl)alanine (= 98.0%, = 98.0%ee) (5 &)
[CAS N0.1198791-56-8] Ca3H23NO4 = 377.44
Containing 20-50% Methyl tert-butyl ether

4, Ry

FmocHN™ "CO,H FmocHN™ "CO,H

468736 (R)-N-Fmoc-a-(5-Hexynyl)alanine (= 98.0%, = 98.0%ee) (/&)
[CAS N0.1198791-69-3] C24H25NO4 = 391.47
Containing 5-40% of Methyl tert-butyl ether

G .

FmocHN™ "CO,H

a-AlkenylGly
345277  (S)-a-Allylglycine (= 98.0%, = 98.0%ee)

[CAS No0.16338-48-0] CsHoNO;, = 115.13
345276  (R)-a-Allylglycine (= 98.0%, = 98.0%ee)

[CAS N0.54594-06-8] CsHoNO;, = 115.13
I .
H,N” NCO,H H,N"NCoLH

(NET)1g

(NET)1g

(NET)1g
(NET)5g

(NET)1g
(NET)5g

(NET)1g
(NET)5g

59

59

45,000 M

45,000 M

60,000 M
180,000 M

60,000 M
180,000 M

85,000 M

45,000 H

45,000 H



354273 (R)-N-Acetyl-a-Allylglycine (= 98.0%, = 98.0%ee)
[CAS N0.121786-40-1] C7HuNO3z = 157.17

J

AcHN" > CO,H
358025 (S)-N-Boc-a-Allylglycine Dicyclohexylamine salt (= 98.0%, = 98.0%ee)
[CAS N0.143979-15-1] C10H17NO4-C12H23N = 396.57

BocHN™ "CO,H-DCHA

363068 (S)-a-Allylglycine ethyl ester p-Toluenesulfonate (= 97.0%, = 98.0%ee)
[CAS N0.1231709-21-9] C7H13NO,-C7Hg03S = 315.39

413726 (R)-a-Allylglycine ethyl ester p-Toluenesulfonate (= 97.0%, = 98.0%ee)
[CAS N0.1432914-51-6] C7H13NO,-C7Hg03S = 315.39

| )

p-TSOH-H,N” CO,Et p-TSOH-H,N" > CO,Et

Applycation of Allylglycine as the building block for intermediate of pharmaceutical compounds.

Rutjes, F. P. J. T. et al. Org. Biomol. Chem. 2005, 3, 3435.
Rutjes, F. P. J. T. et al. J. Chem. Soc. Perkin Trans. 1, 2000, 4197.

a-AlkynylGly
345279 (S)-a-Propargylglycine (= 98.0%, = 98.0%ee)

[CAS No0.23235-01-0] CsH/NO, = 113.12
345278 (R)-a-Propargylglycine (= 98.0%, = 98.0%ee)

[CAS N0.23235-03-2] CsH/NO; = 113.12
C -~
H,N” “CO,H H,N" > CO,H

lg

259
100 g

59
259
100 g
59
259
100 g

lg

lg

45,000 M

70,000 [
225,000 A

18,000 A
70,000 M
225,000 M
18,000 A
70,000 M
225,000 M

22,500 M

22,500 M

a-Propargyl Amino Acids — Derived Optically Active Novel Substituted Polyacetylenes: Synthesis, Second Structures, and

Responsiveness to lons.
Sogawa, H. et al. J. Poly. Sci., Part A: Polym. Chem. 2012, 50, 2008.




a,a-DialkenyIGly

462304 N-Fmoc-a,a-Bis(4-pentenyl)glycine (= 98.0%)
[CAS N0.1068435-19-7] C27H31NO4 = 433.55

o

FmocHN™ "CO,

Alanine (Ala)
328959 (S)-a-Ethylalanine-H,0O (= 98.0%, = 98.0%ee)

[CAS No0.595-40-4] CsH11NO2-H,0 = 135.16
328962 (R)-a-Ethylalanine-H,O (= 98.0%, = 98.0%ee)

[CAS N0.3059-97-0] CsH11NO,-H,O = 135.16
H,N” >CO,H H2r>\c02H

358835 (S)-N-Boc-a-Ethylalanine (= 98.0%, = 98.0%ee)
[CAS No0.151171-11-8] C10H19NO4 = 217.27
395454 (R)-N-Boc-a-Ethylalanine (= 98.0%, = 98.0%ee)

[CAS No0.123254-58-0] C10H19NO4 = 217.27
BocHN/‘JCOZH BocHN>‘\002H

354274 (S)-N-Fmoc-a-Ethylalanine (= 98.0%, = 98.0%ee) (HiE)
[CAS No0.857478-30-9] C20H21NO4 = 339.39

354275 (R)-N-Fmoc-a-Ethylalanine (2 98.0%, = 98.0%ee) (/%)
[CAS N0.1231709-22-0] C20H21NO4 = 339.39

4, ‘\l

FmocHN™ ~CO,H FmocHN™ “CO,H

472923 (S)-N-Fmoc-a-Methylnorleucine (= 98.0%, = 98.0%ee) (/&)

@ ,"

FmocHN™ "CO,H

C22H25NO4 = 367.45

19

lg
59
19
59

lg
59
lg
59

lg
59
lg
59

lg

60,000 A

20,000 M
75,000 A
20,000 M
75,000 A

20,000 M
75,000 A
20,000 M
75,000 A

36,000 A
140,000 M
36,000 A
140,000 M

60,000 A



467664 (S)-N-Fmoc-a-Methyl-B-tert-butylalanine (= 98.0%, = 98.0%ee) (4X) l1g 180,000 M

[CAS N0.1934266-56-4] Ca3H27NO4 = 381.47
o
FmocHN”~ “CO,H
470629 (S)-N-Fmoc-a-Methylcyclohexylalanine (= 98.0%, = 98.0%ee) (47&) 1lg 60,000 A
[CAS N0.1934266-55-3] Ca2sH20NO4 = 407.51

@ e,

FmocHN™ “CO,H

a-Methyl or a-Ethyl derivatives of natural Amino Acids

Aspartic acid (Asp)

346838 (S)-a-Methylaspartic acid (= 98.0%, = 98.0%ee) 19 36,000 A
[CAS N0.3227-17-6] CsHoNO,4 = 147.13
346839 (R)-a-Methylaspartic acid (= 98.0%, = 98.0%ee) 19 36,000 A
[CAS N0.14603-76-0] CsHoNO,4 = 147.13
CO,H CO,H
‘e, RS
H:N" "CO.H H,N” ~CO.H
357392 (S)-a-Methylaspartic acid 4-tert-butyl ester (= 98.0%, = 98.0%ee) 19 20,000 A
[CAS N0.1217977-71-3] CoH17NO4 = 203.24 59 60,000 A
359455 (R)-a-Methylaspartic acid 4-tert-butyl ester (= 98.0%, = 98.0%ee) 19 20,000 A
[CAS N0.1231709-25-3] CoH17NO4 = 203.24 59 60,000 A
c02t'Bu COZt'Bu
I". A
H,N” ~CO,H H,N” ~CO,H
357393 (S)-N-Fmoc-a-Methylaspartic acid 4-tert-butyl ester (2 98.0%, = 98.0%ee) (%) (NET)1g 35,000 A
[CAS N0.1072845-47-6] C24H27NOg = 425.48 (NET)5g 120,000 M

Containing <10% Methyl tert-butyl ether
359457 (R)-N-Fmoc-a-Methylaspartic acid 4-tert-butyl ester (= 98.0%, = 98.0%ee) (/45 /X) (NET)1g 35,000 M
[CAS N0.1231709-26-4] C24H27NOg = 425.48 (NET)5g 120,000 M

Containing <10% Methyl tert-butyl ether
COZt'Bu ?OZt'BU

‘e, Ry

FmocHN™ "CO,H FmocHN™ "CO,H



Asparagine (Asn)

412813 (S)-N-Fmoc-a-Methylasparagine (= 98.0%, = 98.0%ee)
[CAS N0.1403590-49-7] C20H20N205 = 368.39
412814 (R)-N-Fmoc-a-Methylasparagine (= 98.0%, = 98.0%ee)

[CAS N0.1403590-50-0] C20H20N205 = 368.39
CONH, CONH,
FmocHN™ "CO,H FmocHN™ "CO,H

Cysteine (Cys)

369043 (R)-L-a-Methylcysteine-HCI (= 98.0%, = 98.0%ee)
[CAS No0.148766-37-4] C4H9NOLS-HCI = 171.65
388254 (S)-D-a-Methylcysteine-HCI (= 98.0%, = 98.0%ee)

[CAS N0.151062-55-4] C4HoNO2S-HCI = 171.65
SH SH
4, RS
HCI'HzN C02H HCI'HzN c02H

467668 (R)-L-N-Fmoc-S-Mmt-a-Methylcysteine (= 98.0%, = 98.0%ee) (/5%)
[CAS No0.1198791-74-0] C39H3sNOsS = 629.77

SMmt
FmocHN CO,H

Glutamine (Glu)

462535 (S)-N-Fmoc-a-Methylglutamic acid 5-tert-butyl ester (= 98.0%, = 98.0%ee) (HiEk)

[CAS N0.1072845-48-7] C25H30NOg = 440.51

CO,t-Bu
FmocHN™ “CO,H

Leucine (Leu)

328961  (S)-a-Methylleucine (2 98.0%, = 98.0%ee)
[CAS N0.105743-53-1] C7H1sNO; = 145.20
328960  (R)-a-Methylleucine (= 98.0%, = 98.0%ee)

[CAS No0.29589-03-5] C7H1sNO; = 145.20
J J
H,N~ ~CO,H H2r>\c02|-|

lg
59
lg
59

lg
59
100 mg
lg

lg

lg

lg

lg

50,000 A
200,000 A
50,000 [
200,000 A

35,000 M
140,000 M
30,000 M
120,000 M

60,000 M

90,000 M

20,000 M

20,000 M



357394 (S)-N-Fmoc-a-Methylleucine (= 98.0%, = 98.0%ee) (HiE)
[CAS No0.312624-65-0] C2H25NO4 = 367.45
357395 (R)-N-Fmoc-a-Methylleucine (= 98.0%, = 98.0%ee) (/H&)

[CAS N0.1231709-23-1] Ca2H2sNOy = 367.45
J J
FmocHN” ~CO,H Fmoch>\C02H

465357 (S)-N-Fmoc-a-Ethylleucine (= 98.0%, = 98.0%ee) (47E)
[CAS N0.1934266-50-8] Ca23H27NO4 = 381.47

465358 (R)-N-Fmoc-a-Ethylleucine (= 98.0%, = 98.0%ee) (f7&)
[CAS N0.1934266-51-9] Ca23H27NO4 = 381.47

@ FmocHN™ “CO,H FmocHN™ “CO,H

Lysine (Lys)

369412 (S)-N4-Fmoc-Ng-Boc-a-Methyllysine (= 98.0%, = 98.0%ee) (/HiEk)

[CAS No0.1202003-49-3] C27H34N206 = 482.58
369414 (R)-N,-Fmoc-N,-Boc-a-Methyllysine (= 98.0%, = 98.0%ee) (/&)

[CAS N0.1315449-94-5] C27H34N206 = 482.58
NHBoc |)/NHBO(:
FmocHN g CO,H FmocHN ) CO,H

454268 (S)-Ng-Fmoc-Ng-Alloc-a-Methyllysine (= 98.0%, = 98.0%ee) (/&)
[CAS N0.1934266-47-3] C26H30N206 = 466.53

@ In.

FmocHN™ "CO,H

NHAIlloc

468644 (S)-Ng-Fmoc-N,-Mtt-a-Methyllysine (2 98.0%, = 98.0%ee) (/4K)
[CAS N0.1934266-54-2] Ca2Ha2N204 = 638.81

@ I'l

FmocHN™ "CO,H

NHMtt

lg

lg

lg

lg

lg
59
lg
59

lg

lg

50,000 A

50,000 M

80,000 M

80,000 M

50,000 M
200,000 M
50,000 M
200,000 M

120,000 M

80,000 M



Ornithine (Orn)

369026

369413

467089

(S)-Ng-Fmoc-N,-Boc-a-Methylornithine (= 98.0%, 2 98.0%ee) (/&)
[CAS N0.1315449-95-6] C26H32N206 = 468.55
(R)-Ng-Fmoc-Ng,-Boc-a-Methylornithine(= 98.0%, = 98.0%ee) (#4&)

[CAS No0.171860-40-5] C26H32N206 = 468.55
NHBoc NHBoc
'l,_ a
FmocHN™~ "CO,H FmocHN™ “CO,H

(S)-Ng-Fmoc-N,-Mtt-a-Methylornithine (= 98.0%, = 98.0%ee) (4X)
[CAS N0.1934266-52-0] C41HaoN204 = 624.78

NHMtt

@ e,

Phenylalanine (Phe)

FmocHN CO,H

322901 (S)-a-Methylphenylalanine-H;O (= 98.0%, = 98.0%ee)
[CAS N0.23239-35-2] C10H13NO2 -H20 = 197.23
322898 (R)-a-Methylphenylalanine-H,O (= 98.0%, = 98.0%ee)
[CAS N0.17350-84-4] C10H13NO; -H,O = 197.23
I". Y
H,N” >NCO,H H,N” >NCO,H
366011 (S)-N-Fmoc-a-Methylphenylalanine-3/2H,0 (= 98.0%, = 98.0%ee)
[CAS No0.135944-05-7] C25H23NO4 -3/2H,0 = 428.48
366012 (R)-N-Fmoc-a-Methylphenylalanine-3/2H,0 (= 98.0%, = 98.0%ee)
[CAS No0.152436-04-9] C25H23NO4 -3/2H,0 = 428.48
"'. Y
FmocHN®~ “CO,H FmocHN™ “CO,H
Proline (Pro)
363402 (S)-N-Boc-a-Methylproline (= 98.0%, = 98.0%ee)
[CAS No. 103336-06-7] C11H19NO4 = 229.28
363401 (R)-N-Boc-a-Methylproline (= 98.0%, = 98.0%ee)

[CAS No. 166170-15-6] C11H19NO,4 = 229.28
Boc Boc

10

FIZIITSUFREFIZDOLTIE ppla-16 TSI SLY,

lg
59
lg
59

lg

lg
59
lg
59

lg
59
lg
59

lg
59
lg
59

45,000 M
180,000 M
45,000 M
180,000 M

80,000 M

25,000 M
80,000 M
25,000 M
80,000 M

25,000 M
80,000 M
25,000 M
80,000 M

30,000 M
95,000 M
30,000 M
95,000 M



386844 (S)-N-Fmoc-a-Methylproline (= 98.0%, = 98.0%ee)
[CAS N0.167275-47-0] C21H21NO4 = 351.40
386843 (R)-N-Fmoc-a-Methylproline (= 98.0%, = 98.0%ee)

[CAS N0.1286768-33-9] C21H21NO,4 = 351.40
QcozH %OzH
Fmoc Fmoc

Serine (Ser)
471548 (S)-N-Fmoc-O-tert-Butyl-a-Methylserine (= 98.0%, = 98.0%ee) (/&)
[CAS N0.914399-98-7] C23H27NOs = 397.47

Ot-Bu
FmocHN CO,H

Tryptophan (Trp)

350920 (S)-a-Methyltryptophan-1/2H,0 (= 98.0%, = 98.0%ee)
[CAS N0.16709-25-4] C12H14N207-1/2H,0 = 227.26
350921 (R)-a-Methyltryptophan-1/2H,0 (= 98.0%, = 98.0%ee)

[CAS No0.56452-52-9] C12H14N202-1/2H,0 = 227.26
HN HN
Q Q
HN" SCoLH HoN” ~COLH

359456 (S)-N-Fmoc-N’-Boc-a-Methyltryptophan (= 98.0%, = 98.0%ee) (4iE)
[CAS N0.1315449-98-9] C32H32N206 = 540.62
Containing 5% n-Heptane

365299 (R)-N-Fmoc-N’-Boc-a-Methyltryptophan (2 98.0%, = 98.0%ee) (/457E)
[CAS No0.220155-72-6] C32H32N206 = 540.62

Containing 5% n-Heptane

BocN BocN

NS NS

I". RN
FmocHN CO,H FmocHN CO,H

Boyle, S. et al. Bioorganic & Medicinal Chemistry 1994, 2, 357.

van Megen, H. J. et al. Psychophormacology (Berlin) 1997, 129, 243.
Dethlof, L. A. et al. Food Chem. Toxicol. 1998, 36, 61.

Valerie, A. et al. J. Med. Chem. 2001, 44, 2276.

lg
59
lg
59

lg

lg

lg

(NET) 200 mg

(NET)

lg

(NET) 200 mg

(NET)

lg

40,000 M
120,000 M
40,000 M
120,000 M

85,000 M

65,000 M

65,000 M

48,000 M
110,000 M

48,000 M
110,000 M
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Tyrosine (Tyr)
339269 (S)-a-Methyl-4-hydroxyphenylalanine (= 98.0%, = 98.0%ee)
(S)-a-Methyltyrosine
[CAS N0.672-87-7] C10H13NO3 = 195.22
339268 (R)-a-Methyl-4-hydroxyphenylalanine (= 98.0%, = 98.0%ee)
(R)-a-Methyltyrosine

[CAS No0.672-86-6] C10H13NO3 = 195.22
OH OH
’,, K
H,N” ~CO,H HZFP\COZH

468643  (S)-N-Fmoc-a-Methyl-4-benzyloxyphenylalanine (= 98.0%, = 98.0%ee) (:4/&)

(S)-N-Fmoc-O-Benzyl-a-Methyltyrosine

[CAS N0.1283766-46-0] C32H29NOs = 507.59

OBn

I,'

FmocHN®~ "CO,H

468642 (S)-N-Fmoc-a-Methyl-4-hydroxyphenylalanine (= 98.0%, = 98.0%ee) (/fi&)

(S)-N-Fmoc-a-Methyltyrosine
[CAS N0.246539-83-3] CasH23NOs = 417.46

OH

4,

FmocHN™~ "CO,H

467091 (S)-N-Fmoc-a-Methyl-4-triphenylmethoxyphenylalanine (= 98.0%, = 98.0%ee) (/&)

(S)-N-Fmoc-O-Trityl-a-Methyltyrosine
[CAS N0.1934266-53-1] Ca4H37NOs = 659.78

OTrt

4,

FmocHN™ "CO,H

12

lg

lg

lg

lg

lg

22,500 A

22,500 M

50,000 M

50,000 M

80,000 M



387902 (R)-3-Hydroxyphenylalanine (= 98.0%, = 98.0%ee) 1g 35,000 M

(R)-m-Tyrosine

[CAS N0.32140-49-1] CoHuNO3z = 181.19
7 : “~OH
H,N" > CO,H
387901 (R)-3-Methoxyphenylalanine-H,O (= 98.0%, = 98.0%ee) 1g 50,000 M

(R)-O-Methyl-m-tyrosine

[CAS N0.145306-65-6] C10H13NO3-H20 = 213.23
H,N" > CO,H
Valine (Val)
333444 (S)-a-Methylvaline (= 98.0%, = 98.0%ee) s 30,000 M
[CAS N0.53940-83-3] CeH13NO, = 131.18
333443 (R)-a-Methylvaline (= 98.0%, = 98.0%ee) s 30,000 M
[CAS N0.53940-82-2] CeH13NO, = 131.18
HZN"éc?zn HZP'\COZH
358030 (S)-N-Fmoc-a-Methylvaline (= 98.0%, = 98.0%ee) (4ER) (NET)1g9 35,000 A
[CAS N0.169566-81-8] C21H23NO4 = 353.42
Containing <10% Methyl tert-butyl ether
358031 (R)-N-Fmoc-a-Methylvaline (= 98.0%, = 98.0%ee) (f&) (NET)1g 35,000 A

[CAS N0.616867-28-8] C21H23NO4 = 353.42
Containing <10% Methyl tert-butyl ether

P Sl

FmocHN™ ~“CO,H FmocHN™ “CO,H
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a-Methyl substituted Phenylalanines

F-Phe
410325

411825

410133

410132

365442

364680

468735

(S)-a-Methyl-3-fluorophenylalanine (= 98.0%, = 98.0%ee)
[CAS No0.130855-56-0] C10H12FNO, = 197.21
(R)-a-Methyl-3-fluorophenylalanine (= 98.0%, = 98.0%ee)
[CAS N0.1270184-80-9] Ci0H12FNO, = 197.21
(S)-a-Methyl-4-fluorophenylalanine (= 98.0%, = 98.0%ee)
[CAS N0.130855-57-1] Ci0H12FNO, = 197.21
(R)-a-Methyl-4-fluorophenylalanine (= 98.0%, = 98.0%ee)

[CAS No. 422568-68-1] CioH12FNO; = 197.21
X N

| _5F | F
~Z Z

HN" Sco,H HN” ~CO,H

(S)-N-Fmoc-a-Methyl-2-fluorophenylalanine (= 98.0%, = 98.0%ee)
[CAS No0.1172127-44-4] CasH22FNO4 = 419.45
(R)-N-Fmoc-a-Methyl-2-fluorophenylalanine (= 98.0%, = 98.0%ee)
[CAS N0.1315449-93-4] Ca2sH22FNO4 = 419.45

F F
‘2, W

FmocHN CO,H FmocHN CO,H

(S)-N-Fmoc-a-Methyl-3-fluorophenylalanine (= 98.0%, = 98.0%ee) (/&)

[CAS N0.1410792-22-1] C25H22FNO4 = 419.45

@ ‘e,

386761

FmocHN CO,H

(S)-N-Fmoc-a-Methyl-2,6-difluorophenylalanine (= 98.0%, = 98.0%ee)
[CAS N0.1223105-51-8] CasH21F2NO4 = 437.44

F F
.,

FmocHN CO,H

Mapelli C. et. al. J. Med. Chem. 2009, 52, 7788-7799.
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59
lg
59
lg
59
lg
59

lg

lg

lg

lg

35,000 M
140,000 M
35,000 M
140,000 M
25,000 M
100,000 M
25,000 M
100,000 M

30,000 M

30,000 M

50,000 M

30,000 M



387097 (R)-a-Methyl-4-trifluoromethylphenylalanine ethyl ester-HCI-H,O (= 98.0%, = 98.0%ee)
[CAS N0.1315449-99-0] Ci13H16F3NO2-HCI-H,0 = 329.75 1lg 45,000 M

N

HCI- HzN COzEt

411843 (S)-a-Methyl-4-trifluoromethoxyphenylalanine (= 98.0%, = 98.0%ee) 19 65,000 A
[CAS No. 1269926-90-0] C1aH12F3NO3= 263.22 59 250,000 H
410538 (R)-a-Methyl-4-trifluoromethoxyphenylalanine (= 98.0%, = 98.0%ee) 19 65,000 A
[CAS No0.1269835-58-6] C1aH12F3NO3= 263.22 59 250,000 H
OCF, OCF,
t,, x\
H,N™ "CO.H H,N” ~CO,H
Br-Phe
322899 (S)-a-Methyl-2-bromophenylalanine-H,O (= 98.0%, = 98.0%ee) 19 50,000 M
[CAS N0.1212180-27-2] C10H12BrNO2-H,0 = 276.13
322894 (R)-a-Methyl-2-bromophenylalanine-HO (= 98.0%, = 98.0%ee) 1g 50,000 A
[CAS N0.1212307-90-8] C10H12BrNO2-H>0 = 276.13
328956 (S)-a-Methyl-3-bromophenylalanine-H,O (= 98.0%, = 98.0%ee) 1g 27,000 H
[CAS N0.1212117-73-1] C10H12BrNO2-H,0 = 276.13
328957 (R)-a-Methyl-3-bromophenylalanine-HO (= 98.0%, = 98.0%ee) 1g 27,000 H
[CAS N0.1212321-90-8] C10H12BrNO2-H,0 = 276.13
322900 (S)-a-Methyl-4-bromophenylalanine (= 98.0%, = 98.0%ee) 1g 45,000
[CAS No0.747397-27-9] C10H12BrNO; = 258.11
322897 (R)-a-Methyl-4-bromophenylalanine (= 98.0%, = 98.0%ee) 1g 45,000
[CAS No0.752971-41-8] C10H12BrNO; = 258.11
| g
=
HZNX\COZH
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I-Phe

329205 (S)-a-Methyl-3-iodophenylalanine-H,O (= 98.0%, = 98.0%ee) 19 32,000 A
[CAS No0.457653-01-9] C10H12INO3-H,0 = 323.13
329207 (R)-a-Methyl-3-iodophenylalanine-H20 (= 98.0%, = 98.0%ee) 1g 32,000 M
[CAS No0.457652-83-4] C10H12INO3-H,0 = 323.13
329206 (S)-a-Methyl-4-iodophenylalanine (= 98.0%, = 98.0%ee) 19 27,000 M
[CAS N0.1215092-16-2] C10H12INO2 = 305.11
329204 (R)-a-Methyl-4-iodophenylalanine (= 98.0%, = 98.0%ee) 19 27,000 M
[CAS N0.213203-06-6] C10H12INO; = 305.11
| 1 | 1
= =
‘e, o
H,N” NCO,H H,N” NCO,H
NO,-Phe
333075 (S)-a-Methyl-2-nitrophenylalanine-H,O (= 98.0%, = 98.0%ee) 19 35,000 A
[CAS N0.1241680-71-6] C10H12N204-H20 = 242.23
333080 (R)-a-Methyl-2-nitrophenylalanine-H,O (= 98.0%, = 98.0%ee) s 35,000 A
[CAS N0.1241680-73-8] C10H12N204-H20 = 242.23
333078 (S)-a-Methyl-3-nitrophenylalanine-H,O (= 98.0%, = 98.0%ee) 19 20,000 M
[CAS N0.1215092-14-0] C10H12N204-H20 = 242.23
333076 (R)-a-Methyl-3-nitrophenylalanine-HO (= 98.0%, = 98.0%ee) 1g 20,000 M
[CAS No. 1215092-13-9] C10H12N204-H20 = 242.23
| :—No2
o
H,N” ~CO,H
4-Ph-Phe
335436 (S)-a-Methyl-B-(4-biphenyl)alanine-H,O (= 98.0%, = 98.0%ee) 1g 40,000 M
[CAS N0.1231709-24-2] C16H17NO2-H,O = 273.33

16



e @

Arg
477449

>
@
)

477452

.

477473

477470

Glu
477465

Gln
477466

(R)-Arginine (= 98.0%, = 98.0%ee)
[CAS No0.157-06-2]

C6H14N402 =174.20

HN.__NH,

NH

J

H,N" > CO,H

(R)-Asparagine-H;0 (= 98.0%, = 98.0%ee)

[CAS N0.5794-24-1]

(R)-Aspartic acid (= 98.0%, = 98.0%ee)
[CAS No0.1783-96-6]

C4H8N203' Hzo =150.13

_CONH,

H,N" > CO,H

C4H7NO4 =133.10

_COH

H,N"NCOLH

(S)-D-Cysteine-HCI-H>0 (= 98.0%, = 98.0%ee)

[CAS N0.32443-99-5]

(R)-Glutamic acid (= 98.0%, = 98.0%ee)
[CAS N0.6893-26-1]

(R)-Glutamine (= 98.0%, = 98.0%ee)
[CAS N0.5959-95-5]

C3H7NO,S-HCI-H,O = 175.63

_SH

HCI-H,N""NCOLH

CsHoNO, = 147.13
CO,H

H,N">NCO,H

CsH10N2O3 = 146.15

CONH,

H,N" > CO,H

17

259

25¢g

25¢

259

259

259

15,000 A

13,000 M

12,000 M

17,000 M

13,000 M

15,000 M



His
477467

Lys
477469

Met
477464

Phe
477442

Pro
477476

(R)-Histidine (= 98.0%, > 98.0%ee)
[CAS No.351-50-8]

(R)-Lysine-HCI (= 98.0%, = 98.0%ee)
[CAS No.7274-88-6]

(R)-Methionine (= 98.0%, = 98.0%ee)
[CAS No.348-67-4]

(R)-Phenylalanine (= 98.0%, = 98.0%ee)
[CAS N0.673-06-3]

(R)-Proline (= 98.0%, = 98.0%ee)
[CAS No0.344-25-2]

C5H9N302 = 155.16

HN—)
N

H,N"NCO,H

C5H14N202- HCI = 182.65

NH,

J

HCI-H,N” ~CO,H

CsH11NO,S = 149.21

CoH11NO2 = 165.19

C5H9N02 =115.13

[‘:

N">Cco,H
H

18

259

259

259

259

25¢

15,000 M

14,500 M

13,000 A

13,500 M

12,500 M



Ser
477443

Thr
477468

Irp
477446

Val
477479

(R)-Serine (= 98.0%, = 98.0%ee) 259
[CAS N0.312-84-5] CsH7NOs = 105.09
_/OH
HZN’*‘cozH
(R)-Threonine (= 98.0%, = 98.0%ee) 25¢
[CAS No0.632-20-2] C4HoNO2 = 119-12
\I:OH
H,N'" ~CO,H
(R)-Tryptophan (= 98.0%, = 98.0%ee) 259
[CAS N0.153-94-6] C11H12N20, = 204.23
~NH
HZN’*‘cozH
(R)-Valine (= 98.0%, = 98.0%ee) 25¢g
[CAS No0.640-68-6] CsH11NO2 = 117.15
~N
HzN’*‘cozH

13,500 M

14,500 A

15,000 A

12,000 M
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Wi RS e
A Acetyl j
c cetyl
o

Alloc Allyloxycarbonyl
Bn Benzyl
Boc tert-Butoxycarbonyl
Fmoc 9-Fluorenylmethoxycarbonyl
Mmt 4-Methoxytrityl
Mtt 4-Methyltrityl

Triphenylmethyl
Trt

Trityl
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~TFRBEAR

EXRTI/BEBORTFRORH

NAGASE (X, &XSA4TF)—IZHP a,a-CFIFITI/EBEO N-KIFRIZKARATS/BAESLEORTIFRERELTHYET,

Unnatural

FmocNHE Iy - OH
(o, a-dialkylated)

0,o-DTNFINTI/BIT, FEREAYDILEEEDT=-HIZ, £D N-RIGIZKATI/BERET 538 O RIGENMEL, EDF=H.
0,a-CTINFNTI/BEETCRIFREROIRNELMENMERDENMBEELZ-TEYFELT=,

NEDORBEMRRT H1-0IC. BHEHTEVEFA L N-Fmoc TREShI-XAT7I/BE 0,0-CTLFXLVTI/BEERES
BEORTFRER/BEIE TVVEEET, SHITEAERTFRERIZIONTE. BRSADRTFFZRESHLREL, ZRMEEHS]
EZFLNVLET,

— z
o HNJ/
4,
FmocHN P
\)LH CO,H beNJ\NHz
Fmoc-Gly-(S)-Ala(4-Pte)-OH Fmoc-Arg(Pbf)-(S)-Ala(4-Pte)-OH

21



ERART7I/BOERELA~DIGH

EXRDBEDLHID, L-o-TI/BD o-KRFEFEZNVFINEICERLT, o.0-2 BE7S/ERICTHHNBESNTOETS,
COEBDA)YRELTIE,

1 IEEHLEREL

2) kDM

3)T/BOREDIL T+ A—2ar D BHEDHIR

4)TE/BREENDIRTFREDOIL T+ A— a0 D BHEDHIR

5)73/BAEFENIRTFRORBMREEDEM

MAHFTEEY,

Reference:

Tanaka, M. Chem. Pharm. Bull. 2007, 55, 349-358.

Walensky, L. D.; Kung, A. L.; Escher, I.; Malia, T. J.; Barbuto, S.; Wright, R. D.; Wagner, G.; Verdine, G. L. Science, 2004, 305,
1466.

Walensky, L. D.; Bird, G. H. J. Med. Chem. 2014, 57, 6275.

(o, a-2 BT/ BEREICESTARFAEDORRTRH]

NH2 BI'4©_¢ (o]
OH ’[_( Cl
/©/\/S( NN
NN o H;C \[r

o
Cl

Chiral Analogue of Single S1P Receptor Integrin ab-2 (LFA-1) Antagonist
Hogenauer, K. et al. Bioorg. Med. Chem. Lett. 2010, 20, 1485-1487. LFA-1/ICAM-1 Interaction Inhibitors
Kelly, T.A. et al. J. Immunol, 1999, 163, 5173-5177.

OMe

o ottt B

Glucagon —like Peptide-1 Receptor Agonist with Antidiabetic Activity
Mapelli, C. et. al. J. Med. Chem. 2009, 52, 7788-7799.

NK1 Receptor Antagonist
Boyle, S.et al. Bioorganic & Medicinal Chemistry 1994, 2, 357-370.
Tanaka, M. Chem. Pharm. Bull. 2007, 55, 349-358.
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a,0- 2 BM7S/BEELRIFROTOT7—EiittE

a-Chymotrypsin Type:VII From Bov@

(HPLC Area% of

remained substrate)

H
HsN._ N

N

NO,
R =H or Me ©/NH
O,N
100 ® O
R = Me
80
60
40
20 \
O T T T T

0 6

Incubated at 30 deg in 10% DMSO/0.1 M Pi buffer (pH=8.0) solution

0,o-CTIFILVTS/BOTOT7—EMEICHTIHEBERRD=OIC. IT=VTI5=  FlE - AFVITZNTI=0%EL L
ROBED 2 BEORTFRERE-GHL. o FENMTLUICKIMAK I RE BT HILT. TOHRERB LV -LEL,
RKADIT=LTS=> (R=H) ZHAAAERTFETI, 24 BRARICIZIFEAESBLTLEIDIZHLT, a-AFILIT=LTS=
Y (R=Me) #lHRAARERTFET, ESRITHEBINT . 24 B TEEVIOT7—EltEERLEL=,

Reference:

Matsuyama, K.; Yamamoto, K.; Murakami, S.; Anzai, K. Construction of an unnatural amino acids library through asymmetric alkylation of glycine or

alanine ester Shiff-base utilizing Maruoka Catalyst®.

Presented at the 5th International Peptide Symposium, Kyoto, Japan, December 4-9, 2010; P2-204.
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LR At % AUV = R AR B B R G L D ERRT S/ BER

Cox, CO L
Soshee] Q Seiat

R5—Br R2 O

2 o]
R H ® O >=N
):N " Q" Br \ OR?
4 OR"  Organic phase R3 F
R R1 ( \ R!' RS
R2 OR* OR*
R3>=N\%\OOK® \%\O Qx® Interface
R1
® 0O Agueous phase
kZo® M0 K Br . P

Ikunaka, M. and Maruoka, K. ‘Asymmetric Phase-Transfer Catalysts for the Production of Non-Proteinogenic alpha-Amino Acids’ in
Asymmetric Catalysis on Industrial Scale 2" edition, Blaser, H-U. and Federsel, H.-J. eds. Wiley-VCH Verlag GmbH & Co. KGaA
(2010)

HLERAE 1< & D HEMBBAE RGO RIS #EIE. Makosza DRIET ZRECORGHBIH-TVDEEZDNTEY. - TS/
DRBHRBERBLKEORATHRIAILSh, HID L E-Z/5—FRBEENET 4 BT7UE= Y LIEOFKMEICKY READ P
IS7UEZDLERBZICAYCL IET AL E-T/5— eDAFA U TBARIVET , EBI2 E-T/F5—F0 si @AAE S
BFICKYEBFEINBET, T/5—D re ADST VX UNSAERRGELET V. 2ORER. ABME IC SV B RGHEELFRIR
HTEXRT/BERENRT/ONET .

1) (S) =1 (S.S)-ARMAE & HALIHE

Reference:

Ooi, T., Kameda, M., and Maruoka, K. J. Am. Chem. Soc., 2003, 125, 5139-5151.

Ooi, T., Kameda,M., Tannai, H., and Maruoka, K. Tetrahedron Lett., 2000, 41, 8339-8342.

Ooi, T., Takeuchi.,M., and Maruoka, K. Synthesis 2001, 1716-1718.

Maruoka, K. Org. Process Research & Development 2008, 12, 679-687.

Y85 Patents:
USP 6,340,753; 6,441,231; 7,928,224, 8,110,680; 8,252,952; 8,263,798; 8,614,316; 8,697,910; 8,716,524, 8,722,919

JP 4,217,085; 4,502,293; 4,605,606; 4,802,191; 4,879,896; 5,008,553, 5,108,777, 5,244,149; 5,344,523
CA 2,549,431, 2.610,776

SG 139,249; 149,879

IN 252,017, 260,006

CN Z1.200580003716.6; ZL200680027800.6

B Trade Mark:
FhEfE) S RBEEEHOENEZZEIZETT .
[Maruoka Catalyst]IF REEZEMOENES LUKE. EE. F1Y. 75V ATOEREIZETT,
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ERARBT7/BOR5EICEI T HIFH:
i
MR EEERESATEYES 46, TERGBRELE TS TOECERBHYET,
HENTRBOLTNVEEIT OV TRALEE RBESE TV EEET O T, TREFESW,
F7=. 100 mg — 500 mg TEEHTHMBACBAZHEZShDIBELTRAIFZIL,
ZHEX:
TEXEERE. HDIVEEIMEINENTWSRERGEHEECTESEWBLLETFET,
A
FEAEDHERITOVWTREEZCABLTEY. ERNTHIIXIHER 1 - 2 A THRSE TV EEET BEEENRDERKICD
FELTE, 2 BRI EBHFL N ECERTTVET,
mE:
MERBREEENLELOTHY. BROGHEZRIETIHILOTHITVELA,
BB ORF) WX
HRCEOTIE. RERFOLOBFE (FF) BESE TV EONTENET, UBZERICOTELTIIZERFONSE OF
R) REEBRLWVELET,
BREVNEDE:
EHEXTICOHRHFOTICRBESA TOELMEEPIT OV THRAMR. REEAHESRESE TV IZEET,
HLECHEZDOHGMERHEQT BTN, A=), BEEE. FAX ETITEBEZSL,
CREDEEREBYSETIVEEEYS,
NIVOEHBLE GMP TTOSZFERE:
FHET V=TTl BEHROZEZITELIAVIHINE T ERr—ILTORER. /7/1\0  BBREBELTEYET, HiEE, -
HET N —T DRERESHHLINIRASH TORBELYFET . A—IL, BERE. FAX ETERBICBRVEhEWEEET LS
HREVBLEFET,
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a—mRL—rFA27A)IL:
Swiay: WEIZIEEESL  ‘Maintain Good and Fair Business Practice’

FHET V=T & BRI 100 BOT N—TEH/LELRIBRZERS. CRAEERESHBEEREKELLT. ILIMZIR. 5
ATHAIVR, BEBED 3 DOBBS B CEEFSEICN —T 1o T HRE. T—7r 7127 k. TIREASRME, HE- NI HEEREL
TUK, THEZE S RRICT S H M- 1FHREEITT .
1832(RR ) FFH T N—T DR THIRBERT, RBTRHHTMELL TRIELEL . 1900 (B 33)F, R/ R/ \—HE )L
LZIFEADOEREHOBAZRIRLTLR, BFSEEXRITHR P THLIVY—7 v MEBHL . BT - HREtELTD/ 912 E
WLTECET, FHETIL—T13D6,000 #ICRSEBRUEEER. QR ELERMEREF OEF LA, QREMKE. AR -FAR
BEDORE. ORELTMBAEERALLTHE-TEELE,

HREARE IR BN R

(AR EF)
BEHEE)KLE +HER&D V45—
T651-2241 EEEMPAHARES 2-2-3

GESTHAZESH)
FHeEEGHSH
T664-0898 EERFATFE 4-323

www.nagase-medicals.co.jp

(FoNO—=R, TILFUGERELAHRE)
HAEHRE
T700-0907 AWRBAILTARTFTEH 1-1-3

www.hayashibara.co.jp

FERT, ERERFTERHATLESMYKZOLTEYES,
EFYORERFTREBE BB EH BTSN,

REEEZEGRA S NAGASE & CO,LTD.

FSAITENIARTFTHAEER J7—IATqHLE BYGEH RIE
T550-8668 KRthaAXHET— T H 1-17 T103-8355 HE#H KX HARKE/MAHET 5-1
TEL:06-6535-2327 FAX:06-6535-2480 TEL:03-3665-3333 FAX:03-3665-3940
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