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General experimental methods

Chemicals and reagents were purchased from commercial suppliers and used without
further purification. Anhydrous dichloromethane was freshly distilled from calcium
hydride and tetrahydrofuran from sodium wire with benzophenone as indicator. All other
anhydrous solvents were purchased as Aldrich sure-seal® bottles. Analytical TLC was
carried out on pre-coated plastic plates, normal phase Merck 60 Fys, silica plates.
Visualization was carried out either with short-wave UV, or staining with aqueous
potassium permanganate or phosphomolybdic acid. Column chromatography was
performed using silica (Apollo, 70-230 mesh). Melting points were taken on a hot stage
apparatus and are uncorrected. *H and **C NMR spectra were recorded at 300 or 400 and
75 or 100 MHz respectively. Chemical shifts are given in ppm. Characteristic splitting
patterns due to spin spin coupling are expressed as follows: br = broad, s = singlet, d =
doublet, t = triplet, g = quartet, m = multiplet. All coupling constants are measured in
Hertz. Low resolution mass spectra were obtained by electrospray ionization and high
resolution mass spectra by FT-ICR.

General workup for peptide coupling reactions. The reaction mixture was cooled
(ice bath) followed by addition of sat ag NH4Cl. The phases were separated and the
aqueous phase extracted with dichloromethane or EtOAc. The combined organic phases
were dried (Na,SO,), filtered, and concentrated. The residue was purified by flash

column chromatography.

S2



S'Y 09 S'q 09 S9 0. S/

oy

(wdd)

S0 0T ST 0¢ S'¢ 0€ G'E

00

Integral 73738
7.3537
4 7.2521
——\ = 7.2345
5 9438 ) 7.2144

@
60778 = C = 1.1793
o 7.1605

12.9895 /-
S -|IO
\ T

5.5724
% 5.5561
= 5.5335
5.5172
5.5009
5.4005
5.3855
1 0000 j 5.3617
0 8838 5.3466
4.4121
f 4.3945
09100 = 4.3807
4.3669
21603 = 4.1725
} 4.1511

e

J

1.9080 = 24326
2356 | 4o
et i 2.1679
2.1503
2.0600
2.0424
2.0249
2.0073
2172 oz
0.9247

8.1200

|
-

—0.0002

|
:

YE/0Z8Y-MSs

S3



(wdd)

06

0TT 0cT 0€T orT 0ST 09T 0LT 08T 061

00T

0¢ 0€ ov 0S 09 0. 08

o)

Ny IV A

O3SN1L

ui1s

—172.6276

—145.0683

j 132.1532
130.2695
f 129.7479

—/—127.9898
—126.7340

77.4788
77.1600
=—76.8509

—68.7270
- 66.7564
—63.1726

—41.6989

31.6141
T31.5079

—17.4819

—-1.3644

S4

YE/0Z8Y-MSs



(wdd) yiys [eorweyd

g€

Sy 0'S g 09 9 02 S/ 0'8

oy

S0 0l Sl 0¢c Ggc 0¢

0

g0-

-
©

o

0¢

HN\oouH

3ISINLO

S5

NNNSNNSNNSNNSN
WWWWRND@NN
B Y BXIGVG0coNu

NN
I\Jooéé
N O
o®

S

5.349
—5.320

4.409
%4.290
1-4.276
1-4.255

4.232

2.230
j%2.209
772.190

\-2.170
"-2.055

1.072
j1 .044

1.014
I

~~0.989
1-0.952
0.930

—0.073

00L/SY9t-ms
/1:21:0¢ G2/1/800C


Alex
Text Box
S5


9/l

891
HN\oouH

091

csl

3ISINLO

1245

9€l

8¢l

88 96 0l 4% 0cl

08

(wdd) yiys [eorweyd

¢l

9

9G

8y

oy

ce

144

9l

8

0

8-

—172.2

L-GY9p-MS™ L SMGDZOAU

—156.3

dse

—143.981
—141.458

—127.812
%127.182
125.219

—120.095

77.585
{77. 160
76.735

—67.165
—63.788

—59.262

—47.399

—31.515

19117
—17.663

—-1.400

00L/SY9t-ms
9G:G1:0¢ G¢/1/800C


Alex
Text Box
S6


(wdd)
0

0'S G'q 09 S9 0L WA 0'8 q'8 06

Sv

00 S0 0T ST 0¢ S'¢ 0€ G'¢

G'0-

Integral

2.3481 PL

2.3533 i

2.4486 %

2.3736
1.0000 \

1.0539 N

4.6293
4.5529

1.2329 N

3.3728 —

2.5308

7.1584 %
e

10.105 —

5.8249
57003

4.4569
44411
4.4277
44118
—4.3753

42009
Y 41790
41546

2.1795
2.1636
2.1575
2.1405
2.1344
2.1173

T

1.1639
1.1432
0.9944
0.9652
0.9371
0.8932
0.8701
0.8542
0.8310
- —-0.0004

]

S7

¢/028y-MS



(wdd)

0¢ o€ or 0S 09 0L 08 06 00T 0TT 0cT 0€T ovT 0ST 09T 0.1 08T

o)

A MWWWWWWWWWWWWW

o MWWMMWW

-
3
S o
\
> T
T o

8

Q

N
asmo)j/\

171.7921
I8

—156.9502

—143.8519
—141.4197

127.8525
e 127.1785
——125.0980

—120.0873

77.5249
f 77.1000
= 76,6808

= 67.4447
.~ 66.9759
63.8991

——58.3169
57,5404

—47.2551

—30.9334

——19.1536
~\-18.0255
17.6592

17.6006

—-1.4755

S8

¢/028y-MS



(wdd)

(07 Sy 09 q'q 09 G'9 0L S/ 08

G'E

00 S0 01 ST 0¢ S'¢ 0€

S0-

Integral

2.1953 -
| £:2999

2.2108 —
8.9127

13.433
| 29799
1.1181 R

e

1.0596 A

10000  ——=—

21448 ==
11435 ===

‘

2.7533

2.2599 —
6.4200 —

9.7522

5.1548
~ 1304

4.3014
4.2672
4.1953
4.1685
—4.1380

3.8356
is 8137

Y 3.7905
3.7674

S9

7/02817-MS



(wdd)

0¢ 0€ or 0S 09 0. 08 06 00T 0TT 0ct 0€T orl 0ST 09T 0LT 08T

o)

171.6163
f 171.2353
7 170.7079

f 144.3646
143.8958
ua 143.7053
——141.3904

129.5960
128.2041
127.8232
127.1785

J 127.0613
—125.1273

—120.0433

77.5249
f 77.1000
< 76.6751

——67.5180
| 67,2082
66.2140
63.7526
—=—57.5257
% 56.8517
54.3170

—47.1818

—34.0834
—30.8162

——19.1536
- 18.1280
17.6592

17.5713

—-1.4756

S$10

7/02817-MS



(wdd)

S0 0T ST 0¢ S'¢ 0€ G oy S'Y 0'S q'q 09 S9 0. S/ 0'8 q'8

00

Integral

2 0000
2 0747
7 9532
11.084

0.8605

oy

|

0.8079

|

Il

£

J

B

2.8676 —

1.6065 11.6065 —

1.3468
0.8581
0.8902
2.6402
13.0680
0.8706

2 5556

2.6823

i€

11.9425

5.5593 ﬁ[

8.3090 ﬁF

1.3843
s 1.3636

0.9844
S 09551
0.9259
0.9051
0.8930
0.8832
0.8710

—0.0005

S11

9/0¢8y-Ms



(wdd)

0¢ 0€ 0)% 0S 09 0. 08 06 00T 0TT 0cT 0€T ovT 0ST 091 0LT

0]

171.2514
e 170.9877

—167.8230

144.3514
144.0291
| 1436774
141.4797
e 141.4065

129.6560
128.3228
127.8832

= 127.2239
125.2313

e 125.1141

—120.1180

77.5849
{ 77.1600
76.7351

——67.7538
675104
—63.7100

—— 581132
56.5748
\54.7433

—47.1832

—38.2165

—33.2937
—30.8322

—19.2137
18.1441
17.9683
17.5873

T .1.4448

S$12

9/0¢8y-Ms



(wdd)

q'q 09 S9 0. S/ 08 q'8 06

09

S0 0T ST 0¢ S'¢ 0€ G'E (07 Sy

00

Integral

—
2.0000
2.8226

7.7106

_——

11.155

1.7446

0.7771

0.8210

0.9427 \

1.0254 —

0.8890 —
2.9152 /
1.6194 /

0.8108
0.9372

1.8858

2.6499

N

Va Eeda

Y

N\
ere

13.214

8.2090 —

1T

O
|
V(HJY
© lLLS/_

2

o 4
zlsmo)i

—7.7374
—7.7131
—7.5180
—7.4924
—7.4009
—7.3961
—7.3717
—7.3583
—7.2485

—7.2449
JIF 7.2376
—7.2242
—7.2144

7.1888
;7.1559
= 7.1327

6.7048
f 6.6645
. 66402

Ut 1l

—6.3793

—5.3466

——0.0004

S13

0T/0Z8Y-MS



(wdd)

0¢ o€ oy 0§ 09 0. 08 06 00T 0TT 0cT 0€T ovl 0ST 091 0.1 08T

o))

\ WWW MMWWWW -
UM yym .ww LU LA

Ly

172.0572
1717935

—168.6728
—164.0722

—156.8637

f 144.3075
143.9265
e 143.7360
——141.4358

129.5828
128.2202
127.8832
|- 127209
= 127.0920
——125.0848

—120.1033

775849
f 77.1600
= 767351

——67.5780
\ 673436
- 63.4316
—60.6479
-57.9520

—53.1610

—47.3151

——32.9274
ﬁ31.3304
30.8176

——19.3895
- 101607

18.2760
17.7632
17.6020

13.6901

—-1.4302

s14

0T/0Z8Y-MS



(wdd)

G'8

08

WA

0.

g9

09

q'q

0'S

S'Y

oy

S'€

0€¢

S'¢

0¢

ST

01

S0

00

Integral

0.9998
2.5900

Bkt
2.7224
10.954

16.720

2.3500
1.3184

1.0000

—
2.6942
1.2427
2.5823

1.2235

#

1.0541
1.2450

|

2.5664

S
3.7896

- -

7.8990
7.7064
7.6808
7.4845
7.4589
7.3333
7.3089
7.2114
7.1711
6.8590
6.8139

(2]
(0]
(0]
w
B

et

(o]
(@]
(Lo}
N
o

6.6688

- —-0.0002

S§15

8T/0¢8Y7-MS



(wdd)
06

0Tt 0ct 0€T orl 0ST 091 0LT 08T

00T

0¢ 0€ oy 0§ 09 0L 08

o))

——173.8154
—172.0865
—169.3907

—164.7901

—157.0102

f 144.2781
143.8972
J 143.6628
——141.4358

129.5681
128.2202
127.8979
127.2385
127.0920
—125.1141

—120.1033

77.5849
{ 77.1600
76.7351

—67.5340

—60.7358
- ~—58.9922

=—53.2049
528533

—47.2565

——32.9567
=-30.9055
30265
—25.4112

——20.0927
% 19.2576
X 18.4664

X 17.8657
13.6022

S16

8T/0¢8Y7-MS



(wdd)

S'v 09 q'q 09 g9 0. S 08

oY

00 S0 01 ST 0¢ S¢ 0€ S'€

G'0-

Integral

|

1.8443
2.0000

|

LL

20.415

|

i

1.8574

JJ

0.8869
0.9430

;

|

2.1832
1.8785
2.2225

J

L L

I
1.0079
11.0181 _—

3.2386
121914

5.3923
3.5555

8.5535

E
:

2.6867
t 2.6666
—2.6465
26277
2.5525
tz 5387
25123
2.4985
tz 1586
21423
- 20356
2.0181

1 _

——0.9368
Y 0.9041
0.8878
X 0.7975
0.7800

—-0.0003

S17

Tv/0Z8Y-MS



VYT T
WO

0LT

0ST 09T

ovl

_—171.0241
—169.7490

n
3
e}
(@]
/

— 156.2833

/1449910
/1439671
—141.4652

134.1721

0€T

f 129.7286
127.9995
127.8449
127.2170

j 126.7630

00T 0TT 0cT

A I Y
(LAt

06

(wdd)

ol
Gl

08

—125.2561

—120.1171

/114788

0L

09

0S

or

0€

0¢

0]

=—77.1600
\ 768412
—71.9920

= 67.1718

66.7951
- 63.2596

—58.8934
—47.3789

—39.8250

31.5369
31.4982
31.2471

—19.0951
- —17.4432

—-1.3837

S18

Tv/0Z8Y-MS




(wdd)
50 0T ST 0C 52 o€ 5€ 0 5v 0G 5'G 09 59 0L 5. 08 58

00

Integral

7.7562
- P7.7387
3 77199
5‘% —17.5693
- ~7.5505
T - JF 7.4276
17311 . \ ~7.4088
1.7982 o O ®» 72858
— — ZT = j 7.2683
. - ) 7.2520
10.841 f§ o\_>:o 7.2482

e

=

(9]
- 6.5758
1.0000 == 65532
/5.0031
09950 = 50743
4.4960
4.4809
—_ 4.4746
0.9414 = 4.3831
2.0513 — _ 43655
19337 4.2639
I 4.2551
0.9860 4.2489
> 740 — 4.2112
2.7949 = 41937
41774
3.9051
3.8888
3.8713
3.8550
3.6919
s i
——2.0197
——1.6108
P 113
- ——0.0001

6¢/0Z8y-MS

S$19



(wdd)
0z o€ or 05 09 0L 08 06 00T 01T 0T 0€T ot 05T 09T 0LT

0]

ARk 7 AR M A " A ROt I bbb DM s s | A
WA YWVV ', WA TN PARENHF oy PPN Y HV AN o WA

i Db L VU
WL W

W

N

e
WL

170.9158
- 1705101

144.3900

143.8588
i 143.7042
—141.3955

129.6106
128.2196
127.8332
127.1860

= 127.0507
——125.1478

—120.0860

= 77.4188
77.1000
76.7812

—68.1840

Y 67.4789
67.2470

—57.3361

—54.2160
- 526607

—47.1740

—33.9691

—20.1073

S20

6¢/0Z8y-MS




(wdd)
00 S0 0T ST 0¢ ¢ 0¢ q¢ (187 Sy 09 q'g 09 G9 0L gL 08 '8
I T YT T Y I Y I Y ) Y Y Y Y N Y Y I (Y N Y Y I N Y N N A I I O Y Y Y I N Y I Y YT Y Y N B

S0-

Integral

I
2.2302 \

2.3043

23.822

5.4836
Einsi g
1.1652

| =7 "

I
1.0000

=Y

uis”

3.3490

1.1177 —

1.0458

3.3263

6.2238

__—
—
Fz\

-
=

7.7798
7.7554
7.6420
7.6176
7.6030
7.5786
7.3969

7.3725
7.3335
12175

——17.2543
—7.1750

44623

~4.4513
- 44204
- 4.4062
—4.3879
—4.3672
— 4.2929
—4.2831
— 4.2709
—4.2612
= —4.2124
=/—4.1904

=—3.9051
38869
——36784
—3.3858

——2.7311
§¥ 27128
2.6884
2 6713
26262
25982
- - 2.5848

- 2.5567
t2.1166
- 2.0046
20727
-2.0507

- 2.0300
1.1790
1.1571

0.9705
0.9474
0.9242

—0.0001

TE/0C8Y-MS




(wdd)
06

0TT 0¢t 0€T orT 0ST 091 0T 08T

00T

0¢ 0€ or 0S 09 0L 08

0T

171.8876
/1713601
——170.5836

—157.3827

f 144.3283
143.8008
4 143.5078
——141.2075

129.3838
127.9040
127.6843
127.0249

J 126.7319
——124.9298

—119.8604

——77.5178
X 77.0929
76.6680

=67.4962

—52.3027

—47.0282

—33.0947
—30.5454

105422
% 10.0147
176668

§22

TE/0C8Y-MS



(wdd)

oy

q'q 09 S9 0. G 08 q'8

09

Sy

G'¢

S0 0T ST 0¢ S'¢ 0€

00

Integral

1.0001 ‘Lé
0.8931

6.5717 ~

10.327

#

0.7696

- -

—
0.9710

7 -

7.6860
7.6659
7.5819
7.4364
7.4163
7.2796
7.2607
7.2570
7.2256
7.2068
6.7565
6.7389
6.7201
6.7025

oy I

4.1811
4.1636
4.1447
= 4.1284

—3.6919

—0.0001

S§23

9€/028Y-Ms



(wdd)

0¢ o€ or 0S 09 0L 08 06 00T 0TT 0ct 0€T orl 0ST 091 0.1 08T 06T

)

LT

@)
|
QWO\H/(H)K:/
© IJLS/_

—175.3324

—168.6478
—164.6390

— 1445756

134.2686
- 129.6899

128.1443
)~ 126.9465
~126.0095

77.4788
77.1600
=—76.8412

—67.2008

—60.1684

—— 52.4406
T\ 593047

—32.9955
~—30.9090

—19.7423

—16.3034
- 14.6516

S24

9€/028Y-Ms



(wdd)
5

S'q 09 S9 0. S/ 0'8 S8 06

0'S

S0 0T ST 0¢ S'¢ 0€ G'¢ (087

00

Integral

—
3.1784
4.3457
12.600

 e—
18.046

0.6180 —
1.3643

1.0000

1.8646 —
1.4722

3.2063 _—

1.3585 /

3.1571

1.5158
4.8241

10.317

W

u1s”

76699
~7.6511
—7.5106
- 7.4943
—7.4554
—7.3187
—7.2999
—7.1757
—7.1656
7.1468
7.1280
7.0866
7.0691
6.9398
6.7994
6.7818
6.7642

1/ —
=

o

_J i

—0.7480

——0.0004
- —-0.0724

§25

8E/028Y-Ms



(wdd)
06

oTT 0¢t 0€T orT 0ST 091 0LT

00T

0¢ 0€ oy 0S 09 0L 08

0]

_oouwi

168.4353
168.3484
—166.6772

— 156.6697

144.4307
144.0443
143.9188

141.4265
A 136.1233
f 129.6319
128.2023
127.8352
127.2170
127.0335

125.6714
v 125.3527

—120.0688

= 77.4788

67.4229
L 67.3553

—60.3037

52.8270
e 52.7401

—47.2823

——32.9182
315272

—19.1530
- \-18.0325
——15.0283

S26

8E/028Y-Ms



08

S/

0.

S9

09

g'q

Yv/0Z8Y-MS

09

S'Y

(wdd)
oY

S0 0T ST 0¢ S'¢ 0€ S'€

00

7.7525
Integral - 7.7337
3 75242
g —7.5066
23808 N
3.7960 .
18.356
26.624
2.2030
0.9705
1.9402
1.0000
1.0678
1.0142 \_
10142
15707
1.2163 _
50342 _
1.2606 /~
1.0643 ——2.8665
25130 — 2,679
e ﬁt 2.6607
1.3237 ﬂL 2.6394
26219
roon 2.5253
151398 |-25090
29842 _ |-24851
g 24701
3.9506 21351
— ~2.1176
—1.9921
—19771
16948
1.6798
N
6.5361 = 0.9221
11.755 0.9108
— 1 0.9020
—0.8519
- 0.8343
- 0.8080
0.7917
10.390 ——0.0001

8§27



(wdd)

0¢ 0€ oy 0g 09 0L 08 06 00T 01T 0ct 0€T )4 09T 097 0LT 08T
b e brvcc e P b b b b b b c b e b b b P b b b b

0T

0T-

WW%WWWMWNMWMMWMM“ it i
vun My ,,',,, W‘

i

I N

Wi

171.7389

170.7730
f 169.8456
f 168.5802

—127.9028
—127.2267
—127.1204
—126.7244
=—125.1305
125.0918

—120.1267

L

LWL

77.4788
{ 77.1600
76.8412

—— 675775
\ 67.3553
66.7468
63.1533
60.6514

57.5893
-\ 5311071

—47.2920

—39.8249

——32.8796
31.4886
31.4016
31.2374
30.7447

——19.4235

A\ 19.1144

17.9938
17.7620
17.3853

13.7435

—-1.3740

S28

Yv/0Z8Y-MS



(wdd)

q'q 09 S9 0L S 08

09

S0 0T ST 0¢ S¢ 0¢ G'¢ oY 'Y

00

Integral

10.869
15.954

0.4273 —
0.1836

[ MY —

0.0609 —
0.0642

0.4841
0.5757
—_
0.5115
S
0.0452

#

.

0.6418
0.6286

0.5052

0.6208 \
1.3934 \

0.6983 \—
0.3962 \

2.2165
0.5789 ~

1.7876 /
0.7591/

;

6.1568 \

19:2900
2.8692 —

3.0000 /

I

S§29

Ly[0Z8y-MS



(wdd)

06

0TT 0ct 0€T ort 0ST 09T 0LT 08T

00T

0¢ 0€ 0)% 0S 09 0. 08

0]

N T A O I O O A A A A

f 177.0901
172.9847

144.7686
144.2179
142.5951
j 132.7422

129.5062
129.4385

128.0282
127.8737
127.8157
J 126.9077

—126.6082

—118.9384

77.4788
77.1600
s 76.8412

— 71.8665
67.4230
—66.6309

—60.4197
- —58.8934

31.9910
31.8655
31.2279
31.1023

w
o
N
[{e]
o
[{e]

29.5858
25.6156
20.8727
19.1919
19.0083
18.9021
18.3998
12.7875

e

S30

Ly[0Z8y-MS



(wdd)

(07

S'q 09 S9 0L S/ 08 G'8

09

Sv

S0 0T ST 0¢ S¢ 0€ S'€

00

Integral

0.6196

0.7242
1.7398

0.6252

"

0.7662

3.8722

3.2590
1.3419
11718

3.6864

1.2178
1.2305

-
3.0001

| -7

6.5665
7.1720 —

[/

S/

8TNIA

S31

TS/0C8Y-MS


shijun wen
Text Box
FK228



(wdd)

0¢ 0€ oy 0S 09 0L 08 06 00T 0TT 0ct 0€T ovT 0ST 09T 0.1 08T

o))

8TNIA

172.4244
f 171.5936
~/169.4009
1685218

—165.8558

130.4528
f 129.7959
= 159.3323

77.4788
77.1600
= 76.8412

—70.3499

—62.4965

_—58.3235
—56.7007

= 49.0888
48.8763
48.6637

——137.8931
% 37.7193
.~ 34.6861
-\ 3L.7302
30.1460
29.0062

= 19.1725

- 19'0470
18.4191
\ 18.1679

13.1932

S§32

TS/0C8Y-MS


shijun wen
Text Box
FK228



(wdd)

0¢ 0€ or 0S 09 0L 08 06 00T oTT 0¢t 0€T ov1 0ST

0T

T————

8TDIA

\/

o
(@)
A

N

130.4432
1297960
~120.3323

k

WIW

—70.3499

—62.4772

——58.3042
—56.6910

37.8835
e 37.6807

— 34.6668

——31.7303
——30.1364
\-29.0159

——19.1629
190567
18.4095
18.1583
e 13.1932

S33

TS/0C8Y-MS


shijun wen
Text Box
FK228



	Macrolactamization versus macrolactonization.pdf
	Wen2008JOC-FK228-SI



