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Figure 31. UV spectrum of compound 51

Figure 32. IR spectrum of compound 51
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Figure 33. HRMS spectrum of compound 51
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Figure 35. Expansion of 1H NMR (CDCl3) spectrum of compound 51
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Figure 36.  1H NMR (MeOH-d4) spectrum of compound 51
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Figure 37. Expansion of 1H NMR (MeOH-d4) spectrum of compound 51
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Figure 38.  13C NMR (CDCl3) spectrum of compound 51
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Figure 39. Expansion A of 13C NMR (CDCl3) spectrum of compound 51
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Figure 40. Expansion B of 13C NMR (CDCl3) spectrum of compound 51
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Figure 41. Expansion C of 13C NMR (CDCl3) spectrum of compound 51
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Figure 42.  13C NMR (MeOH- d4) spectrum of compound 51
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Figure 43. Expansion of 13C NMR (MeOH- d4) spectrum of compound 51
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Figure 44. DEPT 45 (CDCl3) spectrum of compound 51
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Figure 45. DEPT 90 (CDCl3) spectrum of compound 51
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Figure 46. DEPT 135 (CDCl3) spectrum of compound 51
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Figure 47. HMQC (MeOH- d4) spectrum of compound 51
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Figure 48. Expansion A of HMQC (MeOH- d4) spectrum of compound 51
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Figure 50. COSY (CDCl3) spectrum of compound 51
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Figure 51. Expansion A of COSY (CDCl3) spectrum of compound 51
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Figure 52. Expansion B of COSY (CDCl3) spectrum of compound 51
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Figure 55. Expansion B of HMBC (MeOH- d4, d6=110 msec) spectrum of compound 51
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Figure 56. Expansion C of HMBC (MeOH- d4, d6=110 msec) spectrum of compound 51
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Figure 59. Expansion B of HMBC (CDCl3) spectrum of compound 51
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119

N

N

Me
O

O
OH

H

S4
12

3
4

6

5

7

89
10

11

12
13

14

Figure 61. UV spectrum of compound 52

Figure 62. IR spectrum of compound 52
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Figure 63. HRMS spectrum of compound 52
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Figure 67. DEPT 135 spectrum of compound 52
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Figure 68. HMQC spectrum of compound 52
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Figure 72. HMBC spectrum (d6=50 msec) of compound 52
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Figure 73. Expansion A of HMBC spectrum (d6=50 msec) of compound 52
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Figure 76. HMBC spectrum (d6=100 msec) of compound 52



127

N

N

Me
O

O
OH

H

S4
12

3 4

6

5

7

89
10

11

12
13

14

H-10, H-12
H-14 H-11, H-13

N-H
H-7

H-8

H-8

H-7
OH

N-CH 3

C-3

C-7

C-6

N-CH 3

C-8

Figure 77. Expansion A of HMBC spectrum (d6=100 msec) of compound 52
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128

N

N

Me
O

O
OH

H

S4
12

3
4

6

5

7

89
10

11

12
13

14

H-10, H-12
H-14 H-11, H-13

N-H
H-7

H-8 H-8
H-7

N-CH 3

C-9

C-10, C-14

C-11, C-13

C-12

Figure 79. Expansion C of HMBC spectrum (d6=100 msec) of compound 52

N

N

Me
O

O
OH

H

S4
12

3
4

6

5

7

89
10

11

12
13

14

H-10, H-12
H-14 H-11, H-13

C-9

C-10, C-14

C-11, C-13

C-12

Figure 80. Expansion D of HMBC spectrum (d6=100 msec) of compound 52



129

O

OMe

O

O

1
2

3
4

5

6

7

8

9

10

11

12
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Figure 82. IR spectrum of pyrenocine A (53)
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Figure 86. 13C-NMR spectrum of pyrenocine A (53)
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Figure 92. HMBC spectrum (d6 = 100 msec) of pyrenocine A (53)



135

C-9

C-8

C-5

C-4

C-2
C-6

H-9 H-8
H-3

H-11

H-10

H-12

O

OMe

O

O

1
2

3
4

5

6

7

8

9

10

11

12

Figure 93. Expansion A of HMBC spectrum (d6 = 100 msec) of pyrenocine A (53)
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Figure 94. Expansion B of HMBC spectrum (d6 = 100 msec) of pyrenocine A (53)
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Figure 97. UV spectrum of pyrenocine B (54)

Figure 98. IR spectrum of pyrenocine B (54)
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Figure 99. EIMS spectrum of pyrenocine B (54)
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Figure 104. HMQC spectrum of pyrenocine B (54)
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Figure 108. HMBC spectrum of pyrenocine B (54)
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Figure 111. IR spectrum of enniatin B (55)
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Figure 115. 13C-NMR spectrum of enniatin B (55)
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Figure 117. DEPT 90 spectrum of enniatin B (55)
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Figure 128. IR spectrum of enniatin B4 (56)
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Figure 153. HMQC spectrum of enniatin H (57)
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Figure 160. HMBC (d6 = 100 msec) spectrum of enniatin H (57)
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Figure 168. IR spectrum of enniatin I (58)
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Figure 169. HRMS spectrum of enniatin I (58)
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Figure 179. Expansion of DEPT 135 spectrum of enniatin I (58)
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Figure 182. Expansion B of HMQC spectrum of enniatin I (58)
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Figure 185. NOESY spectrum of enniatin I (58)
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Figure 187. Expansion B of NOESY spectrum of enniatin I (58)
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Figure 189. Expansion D of NOESY spectrum of enniatin I (58)
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Figure 190. HMBC spectrum of enniatin I (58)
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Figure 192. Expansion B of HMBC spectrum of enniatin I (58)



186

C-2, Hmp

C-2, Hiv

C-2, NMeVal

C-5, Hmp

3-CH 3, Hmp

N-CH 3, NMeVal
C-3, Hmp

H-4, Hiv

H-4 , NMeVal

3-CH 3, Hmp
H-5, Hmp

H-4 ', NMeVal

H-4 ', Hiv

H-4, Hmp

N
O

N

O

O
N

Me

MeMe

O

O

O

O

O

O 2 2

2
1

1
1

3

3

3

4

4

4
4'

4'

5

Hmp-1

Hiv

NMeVal-1

NMeVal-2

NMeVal-3

Hmp-2
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Figure 195. UV spectrum of enniatin G (59)

Figure 196. IR spectrum of enniatin G (59)
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Figure 197. HRMS spectrum of enniatin G (59)

N
O

N

O

O
N

Me

MeMe

O

O

O

O

O

O

NMeLeu-1

NMeLeu-2

NMe Val

Hiv-1

Hiv-2

Hiv-3

1

1

1

2

2

2

3

3

34

4

4

4'

4'

5

5'

Figure 198. 1H NMR (CDCl3) spectrum of enniatin G (59)
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Figure 200. Expansion B of  1H NMR (CDCl3) spectrum of enniatin G (59)
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Figure 201. Expansion C of  1H NMR (CDCl3) spectrum of enniatin G (59)
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Figure 202.  13C NMR spectrum of enniatin G (59)
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Figure 204. Expansion B of 13C NMR spectrum of enniatin G (59)
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Figure 205. Expansion C of 13C NMR spectrum of enniatin G (59)
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Figure  206. Expansion D of 13C NMR spectrum of enniatin G (59)
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Figure  207. Expansion E of 13C NMR spectrum of enniatin G (59)
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Figure  208. DEPT 135 spectrum of enniatin G (59)
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Figure  209. Expansion of DEPT 135 spectrum of enniatin G (59)
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Figure 210. HMQC spectrum of enniatin G (59)
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Figure 212. Expansion B of HMQC spectrum of enniatin G (59)
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Figure 214. COSY spectrum of enniatin G (59)
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Figure 216. Expansion B of COSY spectrum of enniatin G (59)
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Figure 217. Expansion C of COSY spectrum of enniatin G (59)
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Figure 220. Expansion B of NOESY spectrum of enniatin G (59)
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Figure 222. Expansion D of NOESY spectrum of enniatin G (59)
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Figure 224. Expansion F of NOESY spectrum of enniatin G (59)
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Figure 226. Expansion A of HMBC spectrum of enniatin G (59)



203

H-3 , NMeVal

H-4 ,
NMeLeu

N
O

N

O

O
N

Me

MeMe

O

O

O

O

O

O

NMeLeu-1

NMeLeu-2

NMe Val

Hiv-1

Hiv-2

Hiv-3

1

1

1

2

2

2

3

3

34

4

4

4'

4'

5

5'

H-3 , Hiv

H-3, NMeLeu
N-CH 3, NMeVal

N-CH 3, NMeLeu
Methyl protons
of each residue

H-2, NMeLeu
H-2 , Hiv

H-2, NMeLeu

H-2, NMeLeu

C-4 , NMeVal

C-4 , NMeLeu

C-4 , Hiv

C-4 ', Hiv

C-5 ', NMeLeu

C-4 ', NMeVal
C-5, NMeLeu

Figure 227. Expansion B of HMBC spectrum of enniatin G (59)
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Figure 228. Expansion C of HMBC spectrum of enniatin G (59)
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Figure 236. IR spectrum of enniatin C (60)



208

N
O

N

O

O
N

Me

MeMe

O

O

O

O

O

O Hiv-1

Hiv-2

Hiv-3

NMeLeu-1

NMeLeu-2

NMeLeu-3

1 12 2

3

3 4'

44

5'

5

Figure 237. HRMS spectrum of enniatin C (60)
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Figure 240. Expansion B of 1H NMR (CDCl3) spectrum of enniatin C (60)
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Figure 241. Expansion C of 1H NMR (CDCl3) spectrum of enniatin C (60)
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Figure 242. 13C NMR spectrum of enniatin C (60)
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Figure 248. COSY spectrum of enniatin C (60)
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Figure 254. Expansion C of NOESY spectrum of enniatin C (60)
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Figure 256. Expansion A of HMBC spectrum of enniatin C (60)
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Figure 259. Expansion D of HMBC spectrum of enniatin C (60)
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Figure 260. UV spectrum of MK 1688 (61)

Figure 261. IR spectrum of MK 1688 (61)



221

N
O

N

O

O
N

Me

MeMe

O

O

O

O

O

O

NMeVal-1

NMeVal-2

NMeVal-3

Hmp-1

Hmp-2

Hmp-3 1 12 2

3

3

4

4

4'

5

Figure 262. HRMS spectrum of MK 1688 (61)
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Figure 263. 1H-NMR (CDCl3) spectrum of MK 1688 (61)
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Figure 265. Expansion B of  1H-NMR (CDCl3) spectrum of MK 1688 (61)
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Figure  266.  13C-NMR spectrum of MK 1688 (61)
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Figure 267. DEPT 135  spectrum of MK 1688 (61)
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Figure 270. COSY spectrum of MK 1688 (61)
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Figure 271. Expansion A of COSY spectrum of MK 1688 (61)
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Figure 272. Expansion B of COSY spectrum of MK 1688 (61)
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Figure 273. NOESY spectrum of MK 1688 (61)
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Figure 274. Expansion of NOESY spectrum of MK 1688 (61)
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Figure 275. HMBC spectrum of MK 1688 (61)
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Figure 276. Expansion A of HMBC spectrum of MK 1688 (61)
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Figure 277. Expansion B of HMBC spectrum of MK 1688 (61)
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