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Lampiran 2. Senyawa Kandungan Caulerpa sp.  

 

2.1 Golongan Fenolik  

Tabel 11. Struktur 2 dimensi senyawa kandungan Caulerpa sp. golongan fenolik 
 

No. Senyawa 
Golongan 
Senyawa 

Struktur SMILES 

1. Senyawa 1 Fenolik 
 

(Scheuer dan Higa, 
1987) 

OCC1=CC(Br)
=C(O)C(O)=C1
CC1=CC=C(O)

C(Br)=C1 

2. Senyawa 2 Fenolik 

 
(Tringali, 1997) 

BrC(C=C1CO
C)=C(C(O)=C1
CC2=CC=C(C(

Br)=C2)O)O 

3. Senyawa 3 Fenolik 
 

(Tringali, 1997) 

OC1=CC=C(C
C2=C(O)C(O)=
C(Br)C(CC3=C
C(Br)=C(O)C(
O)=C3CC4=C
C=C(O)C(Br)=
C4)=C2CO)C=

C1Br 

4. Senyawa 4 Fenolik 

 
(Tringali, 1997) 

OC1=CC(CO)=
CC(Br)=C1O 

5. Senyawa 5 Fenolik 
 

(Tringali, 1997) 

BrC1=CC(CO
C)=C(CC2=CC
(Br)=C(O)C(C
C3=CC(Br)=C(
O)C(O)=C3CC
4=CC=C(O)C(
Br)=C4)=C2)C

=C1O 

6. Senyawa 6 Fenolik 

 
(Tringali, 1997) 

BrC1=C(OC)C(
OC2=C(Br)C=
C(Br)C=C2)=C

C(Br)=C1 
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7. Senyawa 7 Fenolik 
 

(Scheuer dan Higa, 
1987) 

OC1=CC(CO)=
C(CC2=CC(O)
=C(O)C(Br)=C
2)C(Br)=C1O 

 

2.2 Golongan Alkaloid 

Tabel 12. Struktur 2 dimensi senyawa kandungan Caulerpa sp. golongan alkaloid 

No. Senyawa 
Golongan 
Senyawa 

Struktur SMILES 

1. Caulerpin Alkaloid 

 
(Yang et al. 2015) 

COC(=O)C1=C
C2=C(C(=CC3
=C1NC4=CC=
CC=C43)C(=O
)OC)NC5=CC=

CC=C52 

2. Caulersin Alkaloid 

 
(Yang et al. 2015) 

O=C1C2=C(C3
=CC=CC=C3N
2[H])C=C(C(O
C)=O)C4=C1C
5=CC=CC=C5

N4[H] 

3. Racemosin A Alkaloid 

 
(Yang et al. 2015) 

O=C(C1=CC=
CC=C1N/2)C2
=C(C(OC)=O)/
C=C3C4=C(N
C/3=O)C=CC=

C4 

4. Racemosin B Alkaloid 

 
(Yang et al. 2015) 

O=C(OC)C1=C
C2=C(C3=C1N
C4=C3C=CC=
C4)NC5=CC=

CC=C52 

5. Racemosin C Alkaloid 

 
(Yang et al. 2015) 

O=C1C2=C(C3
=CC=CC=C3N
2)/C=C(C(OC)
=O)\C4=C(C(C
=CC=C5)=C5N
4)[C@@H]1O 

6. Senyawa 8 Alkaloid 
 

(Scheuer dan Higa, 
1987) 

CCC/CC=C/C
OC(CCC1=CC
C(NC1=O)=O)

=O 
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7. Senyawa 9 Alkaloid 

 
(Yang et al. 2015) 

CCC1=C(C2=
NC1=CC3=C(
C4=C(C(C(=C
5C(C(C(=CC6
=NC(=C2)C(=
C6C)C=C)N5)
C)CCC(=O)OC
C=CCCCCCC
CCCCCCCCC
CC)C4=N3)C(
=O)OC)O)C)C 

8. Senyawa 10 Alkaloid 
 

(Scheuer dan Higa, 
1987) 

CCC1=C2C=C
3C(=C4C(=O)

C(C(=C5C(C(C
(=CC6=NC(=C
C(=N2)C1=CO
)C(=C6C)C=C)
N5)C)CCC(=O
)OCC=CCCCC
CCCCCCCCC
CCCC)C4=N3)

C(=O)OC)C 

9. Senyawa 11 Alkaloid 

 
(Faulkner, 2000) 

CCN(C1=NC(
NCCCC#N)=N
C(OC)=N1)[H] 

10. Senyawa 12 Alkaloid 

 
(Faulkner, 1995) 

CC(/C=CC/CO
)NC1=NC(O)=
NC2=C1N=CN

2 

 

2.3 Golongan Terpenoid 

Tabel 13. Struktur 2 dimensi senyawa kandungan Caulerpa sp. golongan terpenoid 

No. Senyawa 
Golongan 
Senyawa 

Struktur SMILES 

1. Caulerpenin Terpenoid 
 

(Yang et al. 2015) 
 

CC(=CC#C/C(
=C/C[C@@H](
/C(=C\OC(=O)
C)/C=C/OC(=O
)C)OC(=O)C)/

C)C 

2. Senyawa 13 Terpenoid 
 

(Faulkner, 1992) 

C\C=C\COC(C
=C)C1=CC=C

C=C1 
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3. Senyawa 14 Terpenoid  
(Faulkner, 1992) 

C(O\C=C\CC1
=CC=CC=C1)\
C=C\C1=CC=

CC=C1 

4. Senyawa 15 Terpenoid  
(Faulkner, 1992) 

O=C(OC\C=C\
C1=CC=CC=C
1)\C=C\C1=CC

=CC=C1 

5. Senyawa 16 Terpenoid 
 

(Yang et al., 2015) 

O=C1C=CC[C
@@H](CC[C@
H]CCCC[C@H
]CCCCCCC)O

1 

6. Senyawa 17 Terpenoid 
 

(Yang et al., 2015) 

O=C1C=CC[C
@H](CC[C@H]
CCCC[C@H]C
CCCCCC)O1 

7. Senyawa 18 Terpenoid 
 

(Yang et al., 2015) 

C[C@H](CCC[
C@H]CCCCC
CC)CCCC1=C
C(OC1O)=O 

8. Senyawa 19 Terpenoid  
(Yang et al., 2015) 

OC/C=CC/CC
C[C@H]CCCC
[C@H]CCCCC

CC 

9. Senyawa 20 Terpenoid  
(Yang et al., 2015) 

CC(OC/C=CC/
CCC[C@H]CC
CC[C@H]CCC

CCCC)=O 

10. Senyawa 21 Terpenoid 
 

(Yang et al., 2015) 

C[C@H](CCC[
C@H]CCCCC
CC)CCC[C@

@]1CCCC2([C
@](O)(CC=O)
CC=CCC2=O)

O1 

11. Senyawa 22 Terpenoid 
 

(Yang et al., 2015) 

CC1=CC(OC2
=CCCC=C(OC
(CCC[C@H]C
CCC[C@H]CC
CCCCCC)CCC
3)C3=C2C)=C

CC=C1 

12. Senyawa 23 Terpenoid  
(Yang et al., 2015) 

CC1=CCC(CC
=C(CC[C@]C(
O)CCC[C@H]
CCCC[C@H]C
CCCCCC)C1=

O)=O 
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13. Senyawa 24 Terpenoid  
(Yang et al., 2015) 

C[C@H](CCC[
C@H]CCCCC
CC)CCC[C@]1
CCC([C@]2(O)
C(CC=CCC3=
O)=O)[C@@]2

3O1 

14. Senyawa 25 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

[C@@H]1(CC
CC=CCC\C(=C
/OCC=O)C=C
OCC=O)C(=C
CCC1CC)C 

15. Senyawa 26 Terpenoid  
(Scheuer dan Higa, 

1987) 

C([H])(=O)C=C
(CCC=CCCC[
C@@H]1C(=C
CCC1CC)C)C(

[H])=O 

16. Senyawa 27 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

[C@@H]1(CC
CC=CCCC(CO
CC=O)=CCOC
C=O)C(=CCC

C1CC)C 

17. Senyawa 28 Terpenoid  
(Scheuer dan Higa, 

1987) 

C([H])(=O)C(C
CC=CCCC[C

@@H]1C(=CC
CC1CC)C)=C

COCC=O 

18. Senyawa 29 Terpenoid 

 
(Scheuer dan Higa, 

1987) 

CC(=O)O\C=C\
C(\CC[C@@H]
1CC=CCC2CC
CCCC[C@@]1
2C)=C\OCC=O 

19. Senyawa 30 Terpenoid  
(Guerriero et al., 1992) 

CCCCCC\CC=
C\CC\CC=C\C
C\C(=C/OCC=
O)\C=C\OCC=

O 

20. Senyawa 31 Terpenoid  
(Guerriero et al., 1992) 

CCC=CCCCC
=CCCCC=CC
C\C(=C/OCC=
O)C=COCC=O 

21. Senyawa 32 Terpenoid  
(Guerriero et al., 1992) 

C([H])(=O)C=C
(CCC=CCCCC
=CCCCC=CC

C)C([H])=O 
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22. Senyawa 33 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

[C@@H]1(CC
CC=CCCC(CO
CC=O)=CCOC
C=O)C(=CCC

C1CC)C 

23. Senyawa 34 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

C([H])(=O)C(C
CC=CCCC[C

@@H]1C(=CC
CC1CC)C)(CO
CC=O)C=COC

C=O 

24. Senyawa 35 Terpenoid  
(Guerriero et al., 1992) 

C([H])(=O)C=C
(CCC=CCCCC
=CCCCC=CC
C)COCC=O 

25. Senyawa 36 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

C([H])(C=C(C
OCC=O)CCC=
C(CC[C@@H]
1C(=CCCC1C

C)C)C)=O 

26. Senyawa 37 Terpenoid 
 

(Guerriero et al., 1992) 

C([H])(=O)C(C
CC=CCCCC=
CCCCC=CCC)
(OCC=O)C=C

OCC=O 

27. Senyawa 38 Terpenoid  
(Scheuer dan Higa, 

1987) 

CCC=CCCCC
=CCC\C(C=C
OCC=O)=C/O

CC=O 

28. Senyawa 39 Terpenoid  
(Scheuer dan Higa, 

1987) 

C/C(CCCCCC)
=C\CC/CC=C/
CCC(/C=C/OC
C=O)=C\OCC=

O 

29. Senyawa 40 Terpenoid 
 

(Guerriero et al., 1992) 

[C@H](OCC=
O)(C1CCOC1)
CC=C(C#CCC

C)C 

30. Senyawa 41 Terpenoid 
 

(Guerriero et al., 1992) 

CC(OCC\C([C
@@H](CC=C(
C#CC=CCC)C
)OCC=O)=C\O

CC=O)=O 
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31. Senyawa 42 Terpenoid 

 
(Guerriero et al., 1992) 

[H][C@](C/C=
C(C#C/C=CC\
C)\C)(OCC=O)
/C(CC([H])=O)

=C\OCC=O 

32. Senyawa 43 Terpenoid 

 
(Guerriero et al., 1992) 

CC(C#CC=CC
C)=CCC=C(C
C([H])=O)C([H]

)=O 

33. Senyawa 44 Terpenoid 

 
(Guerriero et al., 1992) 

CC(=CC#CC(=
CCC(C1=COC
=C1)OC(=O)C)

C)C 

34. Senyawa 45 Terpenoid 

 
(Guerriero et al., 1992) 

CC(=CC#CC(=
CC[C@@H](C
(=CC=O)COC(
=O)C)OC(=O)

C)C)C 

35. Senyawa 46 Terpenoid 

 
(Guerriero et al., 1992) 

C/C(=C\C[C@
@H](/C(=C\OC
(=O)C)/C=C/O
C(=O)C)OC(=
O)C)/C#C/C=C

(\C)/C=O 

36. Senyawa 47 Terpenoid 

 
(Guerriero et al., 1992) 

CC(=CC#CC(=
CC[C@@H](C
(=CC(OC(=O)
C)OC(=O)C)C
=O)OC(=O)C)

C)C 

37. Senyawa 48 Terpenoid 

 
(Scheuer dan Higa, 

1987) 

C1C(C(C(CC1)
CC)CC\C(=C/

OCC=O)C=CO
CC=O)=C 

38. Senyawa 49 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

C1=C(C(C(CC
1)CC)CC\C(=C
/OCC=O)C=C

OCC=O)C 
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39. Senyawa 50 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

CC1(C)C(CCC

2=CC(O)OC2)

C(CCC1)=C 

40. Senyawa 51 Terpenoid 

 
(Scheuer dan Higa, 

1987) 

C1C(C(C(CC1)
(C)C)CCC(CC(
=O)[H])=CCC(

=O)[H])=C 

41. Senyawa 52 Terpenoid 

 
(Scheuer dan Higa, 

1987) 

C1=C(C(C(CC
1)CC)CCC(CC
(=O)[H])=CCO

CC=O)C 

42. Senyawa 53 Terpenoid 

 
(Scheuer dan Higa, 

1987) 

C1=C(C(C(CC
1)CC)CC(\C(=
C\OCC=O)C=
COCC=O)OC

C=O)C 

43. Senyawa 54 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

[H]C(=O)\C(=C
\CC1CC=CCC
C1CC)\C=C\O

CC=O 

44. Senyawa 55 Terpenoid 

 
(Scheuer dan Higa, 

1987) 

C1CCC(C(C1=
C)CC(\C(=C\O
CC=O)C=COC
C=O)OCC=O)

CC 

45. Senyawa 56 Terpenoid 

 
(Scheuer dan Higa, 

1987) 

C1CCC(C(=C1
C)CC\C(=C\O
CC=O)C=COC

C=O)CC 
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46. Senyawa 57 Terpenoid 

 
(Scheuer dan Higa, 

1987) 

[H]C(=O)C(\CC
OCC=O)=C\C
C1CC=CCCC1

CC 

47. Senyawa 58 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

[H]C(=O)C(\CC
OCC=O)=C\C
C1C(=C)CCC

C1CC 

48. Senyawa 59 Terpenoid 
 

(Scheuer dan Higa, 
1987) 

CC(=O)OC=C\
C(CCCCC=CC
C1CCCCCC[C
@]1CO)=C\OC

C=O 

49. Senyawa 60 Terpenoid 

 
(Scheuer dan Higa, 

1987) 

CC(=O)O\C=C\
C(\CC[C@@H]
1CC=CCC2CC
CCCC[C@@]1
2C)=C\OCC=O 

50. Senyawa 61 Terpenoid  
(Scheuer dan Higa, 

1987) 

CCC=CCCCC
=CCCCC=CC
CC=CCCCC=
CCCC[C@H](

O)CC=C 

51. Senyawa 62 Terpenoid  
(Scheuer dan Higa, 

1987) 

CC(=CCCC(=
CCCC(=CCCC
1C(O1)CCCC=
CCCCC=CCC)

C)C)C 

52. Senyawa 63 Terpenoid  
(Scheuer dan Higa, 

1987) 

CCC(CCCCCC
CCC(O)=O)=O 

53. Senyawa 64 Terpenoid 
 

CC(=CCCC(=
COC(=O)C)C=
COC(=O)C)CC
C=CCCC(=O)
CC(=COC(=O)
C)COC(=O)C 
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54. Senyawa 65 Terpenoid 
 

(Rochfort et al., 1996) 

CCCCCC1=C(/
C=C/C(O)CCC
CC(O)=O)CC2

C1CC=CC2 

 

2.4 Golongan Steroid  

Tabel 14. Struktur 2 dimensi senyawa kandungan Caulerpa sp. golongan steroid 

No. Senyawa 
Golongan 
Senyawa 

Struktur SMILES 

1. Senyawa 66 Steroid 

 
(Yang et al. 2015) 

[H][C@@]1(CC[C
@@]2([H])[C@]3
([H])CC=C4C[C
@@H](O)CC[C

@]4C[C@@]3([H
])CC[C@]12C)[C
@H]CC\C=C(/CC

C)CC=O 

2. Senyawa 67 Steroid 

 
(Yang et al. 2015) 

[H][C@@]1(CC[C
@@]2([H])[C@]3
([H])CC=C4C[C
@@H](O)CC[C

@]4C[C@@]3([H
])CC[C@]12C)[C
@H]CCC[C@](O)

(C=C)CCC 

3. Senyawa 68 Steroid 

 
(Yang et al. 2015) 

[H][C@@]1(CC[C
@@]2([H])[C@]3
([H])CC=C4C[C
@@H](O)CC[C

@]4C[C@@]3([H
])CC[C@]12C)[C
@H]CCC[C@@](

O)(C=C)CCC 

4. Senyawa 69 Steroid 

 
(Yang et al. 2015) 

[H][C@@]1(CC[C
@@]2([H])[C@]3
([H])CC=C4C[C
@@H](O)CC[C

@]4C[C@@]3([H
])CC[C@]12C)[C
@H]C\C=C\C(=O

)CCC 
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5. Senyawa 70 Steroid 

 
(Yang et al. 2015) 

[H][C@@]1(CC[C
@@]2([H])[C@]3
([H])CC=C4C[C
@@H](O)CC[C

@]4C[C@@]3([H
])CC[C@]12C)[C
@H]CCC\C(=C/C

)CCC 

6. Senyawa 71 Steroid 

 
(Yang et al. 2015) 

[H][C@@]1(CC[C
@@]2([H])[C@]3
([H])CC=C4C[C
@@H](O)CC[C

@]4C[C@@]3([H
])CC[C@]12C)[C
@H]CCC[C@@]
1(O[C@H]1C)CC

C 

7. Senyawa 72 Steroid 

 
(Yang et al. 2015) 

[H][C@@]1(CC[C
@@]2([H])[C@]3
([H])CC=C4C[C
@@H](O)CC[C

@]4C[C@@]3([H
])CC[C@]12C)[C
@H]CCC[C@]1(
O[C@@H]1C)CC

C 

8. Senyawa 73 Steroid 

 
(Yang et al. 2015) 

[H][C@@]1(CC[C
@@]2([H])[C@]3
([H])CC=C4C[C
@@H](O)CC[C

@]4C[C@@]3([H
])CC[C@]12C)[C
@H]CC\C=C(/CC

C)CCO 

9. Senyawa 74 Steroid 

 
(Rochfort et al., 1996) 

CCCCCCCCC1
CCC2C1(CCC3
C2CC=C4C3(C
CC(C4)O)C)C 
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10. Senyawa 75 Steroid 

 
(Scheuer dan Higa, 

1987) 

[H]C1(CC\C(=C/
OCC=O)\C=C\O
CC=O)CC=CC[
C@]2([H])CCCC
CC[C@@]12C 

11. Senyawa 76 Steroid 

 
(Scheuer dan Higa, 

1987) 

C[C@@]12[C@](
CC[C@@H]2[C
@@H](CC(/C=C
C/C)=O)C)CC3C
C[C@@]4([H])C
C=CCC[C@]4(C
5)[C@]35CC1 

12. Senyawa 77 Steroid 

 
(Scheuer dan Higa, 

1987) 

C[C@]12[C@]C(
C3CC[C@]4(CC
=CCC[C@@]45C
[C@]53CC2)[H])

CC[C@H]1CCCC
(CCCC)=O 

13. 
 

Senyawa 78 Steroid 

 
(Scheuer dan Higa, 

1987) 

C[C@]12[C@]C(
C3CC[C@]4(CC
=CCC[C@@]45C
[C@]53CC2)[H])

CC[C@H]1CCCC
(O)CCCC 

14. Senyawa 79 Steroid 

 
(Rochfort et al., 1996) 

O=C1CC[C@@]
2CC([C@H](O)C
C3C2CC[C@@]4
CC3CCC4[C@H]
CCC[C@H](CC)

CC=C)=C1 
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15. Senyawa 80 Steroid 

 
(Rochfort et al., 1996) 

CC[C@@H](CC[
C@@H]CC1CCC
2C3C[C@@H](O
)C4=C[C@@H](
O)CC[C@]4CC3
CC[C@]12C)CC

=C 

16. Senyawa 81 Steroid 

 
(Rochfort et al., 1996) 

CC[C@H](CC=C)
CC[C@H](C1CC
C2C3[C@]([H])(O
O)C=C4CCCC[C
@@]4(C3CC[C

@]12C)C)C 

17. Senyawa 82 Steroid 

 
(Rochfort et al., 1996) 

C[C@H](CC[C@
H](CC)CC=C)C1
CCC2C3C(C=C4
C[C@@H](O)CC[
C@@]4(C3CC[C
@@]21C)C)=O 

18. Senyawa 83 Steroid 

 
(Rochfort et al., 1996) 

C[C@@H](C1CC
C2C3[C@]([H])(O
)C=C4CCCC[C@
]4CC3CC[C@@]
21C)CC[C@@H]

(CC=C)CC 

19. Senyawa 84 Steroid 

 
(Rochfort et al., 1996) 

C[C@H](CC[C@
H](CC)CC=C)C1
CCC2C3CC=C4

C[C@@H](O)CC[
C@@]4(C3CC[C

@@]21C)C 
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Lampiran 3. Dokumentasi Penelitian 

 

 
Gambar 15. Proses mendapatkan 

smiles 

 
Gambar 16. Proses pemilihan ID 

PDBprotein target yang akan digunakan 

 
Gambar 17. Proses preparasi enzim 

dan ligan alami 

 
Gambar 18. Proses preparasi senyawa 

pada Caulerpa sp. 

 
Gambar 19. Proses Penentuan Gridbox 

pada masing-masing enzim 

 
Gambar 20. Proses Memperoleh Hasil 

RMSD pada Ligan Alami 

 
Gambar 21. Proses Visualisasi menggunakan Discovery Studio Visualizer 

 


