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Table S1. NMR spectroscopic data for halicylindramide F (1) in DMSO-d6 at 600 MHz (1H) 
and 150 MHz (13C) 

position C, mult.a  H, (J in Hz) COSY TOCSY NOESY HMBC 

CHO 160.5, C 7.89, s Ala-NH Ala-NH, Ala α, Ala β Ala-NH Ala α 
Ala α 46.4, CH 4.33, q (7.3) NH, β NH, β, CHO Phe1-NH β, C=O, CHO 

β 19.4, CH3 0.89, d (7.2) α NH, α  α, C=O 
NH  8.14, brd (7.8) α, CHO CHO, α, β  CHO CHO 
CO 171.4, C      

Phe1 α 51.7, CH 4.72, m NH, β2 NH, β2   
β1 34.7, CH2 2.74, d (13.8) β2 β2 Pro δ C=O 
β2  3.01, m  α, β1 NH, α, β1  1, 2, 6, C=O 
C1 137.7, C      

C2/C6 129.3, CH  7.25, m 3, 5 3, 4, 5  β, 1, 3, 4, 5 
C3/C5 128.0, CH 7.22, m 2, 4, 6 2, 4, 6  2, 4, 6 

C4 126.7, CH 7.16, m 3, 5 2, 3, 5, 6  2, 3, 5, 6 
NH  8.45, brd (8.4) α α, β1, β2 Ala α  
CO 169.4, C      

Pro α 59.8, CH 4.46, m β1, β2 β1, β2, γ Val-NH  
β1 29.8, CH2 1.88, m  α, γ α, β2, γ, δ   
β2  2.07 m α, γ α, β1, γ, δ  C=O 
γ 24.4, CH2 1.89, m β1, β2, δ α, β1, β2, δ   
δ 47.0, CH2 3.67, m γ β, γ Phe1 β1  

CO 171.1, C      
Val α 57.2, CH 4.38, mb NH, β NH, β, γ, γ′ t-Leu-NH β, γ, γ′, C=O 

β 31.2, CH 2.07, m α, γ, γ′ NH, α, γ, γ′  α, γ, γ′ 
γ 17.3, CH3 0.78, d (6.7) β α, β, γ′  α, β, γ′ 
γ′ 18.7, CH3 0.83, d (7.2) β α, β, γ  α, β, γ 

NH  7.81, m α α, β Pro α Pro C=O 
CO 171.0, C      

t-Leu α 60.4, CH 4.18, d (8.7) NH NH Trp-NH β, γ, C=O 
β 33.7, C      
γ 26.5, CH3 0.70, s    α, β 

NH  7.76, m α α Val α  
CO 169.9, C      

Trp α 54.0, CH 4.57, m NH, β1, β2 β1, β2, NH Arg-NH β, 3, C=O 
β1 26.8, CH2 3.16, m  α, β2 α, β2, NH  2, 3 
β2  2.96, m α, β1 α, β1, NH  2, 3 
C2 124.1, CH 7.15, s 1-NH 1-NH  3, 3a, 7a 
C3 109.8, C      

C3a 136.6, C      
C7a 119.5, C      
C4 118.1, CH 7.60, d (7.9) 5 5, 6, 7  2, 3, 3a, 6 
C5 120.8, CH 6.96, dd (7.5, 7.1) 4, 6 4, 6, 7  3a, 6, 7 
C6 111.2, CH 7.03, dd (7.4, 7.6) 5, 7 4, 5, 7  5, 7a 
C7 127.2, CH 7.31, d (8.0) 6 4, 5, 6  5, 7a 

1-NH  10.6, brs  2 2   
NH  8.29, brd (6.5) α α t-Leu α t-Leu C=O 
CO 170.0, C      

Arg α 51.5, CH 4.39, m β, NH β, γ, NH Cys(SO3H)-NH β, γ, C=O 
β 29.5, CH2 1.61, m α, γ α, γ, δ   
γ 23.6, CH2 1.28, m  β, δ α, β, δ   
δ 39.7, CH2 2.94, m γ β, γ   

guanidine 156.7, C      
NH  7.99, brs α α Trp α Trp C=O 
CO 171.4, C      

Cys(SO3H) α 50.9, CH 4.60, m β, NH β, NH Thr1-NH β, C=O 
β 52.4, CH2 2.93, m α α, NH   

NH  8.35, brd (6.5) α α, β Arg α Arg C=O 
CO 170.8, C      

Thr1 α 51.8, CH 4.83, d (8.5) NH β, NH NMeGln-NMe C=O 
β 69.5, CH 5.14, d (6.7) γ α, γ  C=O, Sar C=O 
γ 17.3, CH3 1.16, d (6.5) β α  α, β 

NH  7.98, m α α, β Cys(SO3H) α Cys(SO3H) C=O 
CO 167.9, C      

NMeGln α 54.9, CH 4.97, m β1 β, γ Phe-NH  
β1 24.7, CH2 1.70, m α, γ α, γ  CONH2 
β2  1.89, mb  α, β1, γ   
γ 31.6, CH2 1.87, mb β1 α, β1, β2  α, β, CONH2 

NMe 30.6, CH3 2.93, s   Thr1 α α, Thr1 C=O 
CONH2 173.6, C 6.68, brs     γ, CONH2 

  7.17, brs    γ, CONH2 
CO 168.8, C      



6 

 

Phe2 α 54.2, CH 4.67, d (7.2) NH NH, β Thr2-NH β, 1, C=O 
β 38.0, CH2 3.00, m α NH, α  α, 1, 2, 6, C=O 

C1 137.3, C      
C2/C6 129.4, CH 7.22, m 3, 5 3, 4, 5  β, 1, 3, 4, 5 
C3/C5 128.0, CH 7.14, m 2, 4, 6 2, 4, 6  1, 2, 4, 6 

C4 126.3, CH 7.12, m 3, 5 2, 3, 5, 6  2, 3, 5, 6 
NH  7.55, brd (6.6) α α, β NMeGln α NMeGln C=O 
CO 171.1, C      

Thr2 α 60.9, CH 3.85, m NH, β NH, β, γ, OH Asn-NH C=O 
β 65.6, CH 3.96, m α, γ, OH γ, NH, OH  α 
γ 20.2, CH3 0.89, d (4.8) β α, β, OH  α, β 

OH  4.87, d (5.1) β α, β, γ   
NH  7.92, brd (7.9) α α, β Phe α  
CO 169.8, C      

Asn α 45.9, CH 4.98, m NH, β1, β2 NH, α, β1, β2 Sar-NMe β, CONH2 
β1 36.9, CH2 2.08, m α NH, α, β1, β2  α, C=O, CONH2 
β2  2.64, m α NH, α, β1, β2   

CONH2 171.2, C 6.78, brs CONH2 CONH2  C=O, Thr2 C=O 
  7.32, brs CONH2 CONH2  β, CONH2 

NH  7.50, brd (9.6) α NH, α, β1, β2 Thr2 α  β, CONH2 
CO 172.1, C      

Sar α 48.6, CH2 3.46, d (15.7) α2 α2  C=O 
  4.40, m α1 α1  C=O 

NMe 35.6, CH3 2.73, s   Asn α α, Asn C=O 
CO 167.6, C      

aDerived from the combination of 13C NMR, HSQC and HMBC data. bSingals overlapped. 
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Table S2. Absolute configuration of halicylindramide F (1) by advanced Marfey’s method 

and Edman degradation 

Parent peptide Constitutive 
amino acids 

m/z Retention time Absolute 
configuration of 

amino acids 
AA-L-DLA AA-D-DLA 

1 Alaa 495-496 39.08 33.99 D 
Proa 521.5-522.5 33.89 37.28 L 
Vala 523-524 46.90 38.97 D 

t-Leua 537-538 41.33 50.39 L 
Trpa 610.5-611.5 46.25 41.42 D 

Argb,c 694-695 26.28 21.32 L 
Cys(SO3H)a,c 575-576 11.30 12.74 D 
Thr1, Thr2a 525-526 27.73 33.90 L 
NMeGlna 567-568 28.84 29.69 L 

Phe1, Phe2d 457.5-458.8 49.32/43.57 49.32/43.50 D & L 
Asnd 524.5-525.0 36.99 36.99  

Standard amino acids L-allo-Thr 525-526 28.82 31.27  

L-Asne 384.5-385.5 
47.80  

L-AA-L-DAA
56.20 

D-AA-L-DAA 
 

1 Asne 384.5-385.5 47.76  L 
Dodecapeptide of 1f Phe2d 457.5-458.8 48.78 42.99 D 

 

a The ions of advanced Marfey’s reaction products were detected as form of [M+CF3COO]- under negative ion 
detection mode. 

b The ions of advanced Marfey’s reaction products were detected as form of [M+2CF3COOH-H]- under negative 
ion detection mode. 

c The L-AA-D-DLA or D-AA-L-DLA products derived from the amino acids with highly polar residues such as 
Arg and Cys(SO3H) elute faster than L-AA-L-DLA or D-AA-D-DLA products (Fuji et al., Anal. Chem. 1997, 69, 
5146-5151).  

d The ions of advanced Marfey’s reaction products were detected as form of [M-H]- under negative ion detection 
mode. 

e The absolute configuration of Asn was determined by Marfey’s method (with based on the comparison of 
retention time of natural Asn-L-DAA to those of two authentic standards (L-Asn-L-DAA 47.80/ D-Asn-L-DAA 
56.20 min). 

f Dodecapeptide of 1 was prepared by deformylation followed by two cycles of Edman degradation. 
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Table S3. NMR spectroscopic data for halicylindramide G (2) in DMSO-d6 at 600 MHz (1H) 
and 150 MHz (13C) 

position C, mult.a  H, (J in Hz) COSY TOCSY NOESY HMBC (H to C) 

NCHO 160.5, C 7.88, s Ala-NH Ala-NH, Ala α, Ala β Ala-NH  
Ala α 46.4, CH 4.31, q (7.3) NH, β NH, β, formyl β, formyl, Br-Phe-NH β, formyl C=O 
β 18.6, CH3 0.93, d (7.0) α NH, α α α, C=O 
NH  8.18, brs α, formyl formyl, α, β  formyl  
CO 171.4, C      
BrPhe α 51.9, CH 4.71, mb NH, β1, β2 NH, β1, β2 Pro δ  
β1 36.2, CH2 2.69-2.72 m α, β2 NH, α, β2 α 1, 2, 6 
β2  3.02, mb α, β1 NH, α, β1 α 1, 2, 6 
C1 137.1, C      
C2/C6 131.8, CH 7.26, mb 3, 5 3, 5 3, 5 β, 1, 3, 4, 6 
C3/C5 130.8, CH 7.42, m 2, 6 2, 6 2, 6 1, 4 
C4 119.5, C      
NH  8.44, brd (8.3) α α, β Ala α C=O 
CO 171.0, C      
Pro α 59.5, CH 4.46, m β1, β2 β1, β2, γ, δ Val-NH  
β1 29.5, CH2 1.89, m α, γ α, β2, γ, δ   
β2  2.10, m α, γ α, β1, γ, δ  C=O 
γ 24.6, CH2 1.90, m β1, β2, δ α, β1, β2, δ   
δ 46.9, CH2 3.70-3.62 m γ α, β, γ BrPhe α  
CO 169.8, C      
Val α 57.2, CH 4.38, mb NH, β NH t-Leu-NH C=O 
β 30.7, CH 2.08, m α, γ, γ′ α, γ, γ′  C=O 
γ 17.4, CH3 0.76, d (6.7) β β, γ′  α, β, γ′ 
γ′ 19.4, CH3 0.81, d (6.7) β β  α, β, γ 
NH  7.80, mb α α, β Pro α  
CO 171.9, C      
t-Leu α 60.2, CH 4.13, mb NH NH Dioia-NH β, γ, C=O 
β 34.1, C      
γ 26.6, CH3 0.86, s    α, β 
NH  7.82, mb α α Val α  
CO 170.0, C      
Dioia α 48.5, CH 4.46, mb NH, β1, β2 NH, β1, β2 Arg-NH C=O 
β1 39.0, CH2 2.30, m  α, β2 NH, α  2, 3 
β2  1.89, m α, β1 NH, α  2, 3 
C2 178.2, C      
C3 74.0, C      
C3a 131.7, C      
C7a 141.7, C      
C4 124.0, CH 7.35, d (7.6) 5 5, 6, 7  3, 7a 
C5 122.0, CH 6.90, dd (7.6, 7.3) 4, 6 4, 6, 7  3a, 7 
C6 128.0, CH 7.18, mb 5, 7 4, 5, 7  7a 
C7 109.8, CH 6.78, d (8.0) 6 4, 5, 6  3a, 5 
1-NH  10.24, brs     3 
3-OH  6.16, brs     
NH  8.21, brd (7.9) α  t-Leu α  
CO 169.8, C      
Arg α 52.0, CH 4.22, mb NH, β NH, β Cys(SO3H)-NH  
β 29.1, CH2 1.65, m α, γ α, γ, δ  C=O 
γ 23.2, CH2 1.40, m β, δ α, β, δ   
δ 40.2, CH2 3.01, mb γ β, γ   
guanidine 156.8, C      
NH  7.81, brsb α α Dioia α Dioia C=O 
CO 171.0, C      
Cys(SO3H) α 50.9, CH 4.59, m NH, β NH, β Thr1-NH C=O 
β 52.5, CH2 2.90, m α α   
NH  8.30, brd (8.3) α α, β Arg α Arg C=O 
CO 169.4, C      
Thr1 α 51.9, CH 4.84, d (8.5) NH NH NMeGln-NMe γ, C=O, Cys(SO3H) C=O 
β 69.2, CH 5.14, d (6.7) γ γ  α, γ, Sar C=O 
γ 17.4, CH3 1.17, d (6.5) β β  α 
NH  7.96, m α α Cys(SO3H) α  
CO 169.2, C      
NMeGln α 54.5, CH 4.98, mb β β, γ β, γ, Phe-NH C=O, NMe 
β 24.7, CH2 1.70, m α, γ α, γ α, γ α 
γ 31.5, CH2 1.89, m β α, β  CONH2 
NMe 30.4, CH3 2.94, s   α, Thr1 α, Thr1 β α, Thr1 C=O 
CONH2 173.5, C 6.64, brs     γ 
  7.17, brsb    γ 
CO 167.5, C      
Phe α 54.0, CH 4.69, d (7.2) NH, β NH, β Thr2-NH β, C=O 
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β 37.9, CH2 2.98, m α NH, α  α 
C1 137.1, C      
C2/C6 129.3, CH 7.18, mb 3, 5 3, 4, 5  β, 4 
C3/C5 129.0, CH 7.23, mb 2, 4, 6 2, 4, 6  1, 2, 6 
C4 126.2, CH 7.15, mb 3, 5 2, 3, 5, 6  2, 3, 5, 6 
NH  7.56, brd (6.6) α α, β NMeGln α  
CO 170.7, C      
Thr2 α 60.7, CH 3.85, m NH, β NH, β, γ, OH Asn-NH β, C=O 
β 65.5, CH 3.96, m α, γ, OH γ, NH, OH Asn-NH  
γ 20.1, CH3 0.89, d (6.3) β α, β, OH  α, β 
OH  4.88, d (4.9)     
NH  7.95, brs α α, β Phe α  
CO 169.6, C      
Asn α 46.0, CH 4.98, mb NH, β1, β2 NH, α, β1, β2  CONH2 
β1 36.9, CH2 2.09, m α NH, α, β1, β2  C=O, CONH2 
β2  2.30, m α NH, α, β1, β2  α, CONH2 
CONH2 172.1, C 6.72, brs    CONH2 
  7.33, brs     
NH  7.51, brd (7.6) α NH, α, β1, β2 Thr2 α, Thr2 β  C=O 
CO 169.4, C      
Sar α1 49.5, CH2 3.49, d (17.3) α2 α2  C=O, Asn C=O 
α2  4.42, mb α1 α1  C=O 
NMe 35.4, CH3 2.74, s    α 
CO 167.5, C      
aDerived from the combination of 13C NMR, HSQC and HMBC data. bSingals overlapped.  
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Table S4. NMR spectroscopic data for halicylindramide H (3) in DMSO-d6 at 600 MHz (1H) 

and 150 MHz (13C) 

position C, mult.a  H, (J in Hz) COSY TOCSY NOESY HMBC (H to C) 
NCHO 161.4, C 7.90, s Ala-NH Ala-NH, Ala α, Ala β Ala-NH  
Ala α 47.6, CH 4.31, mb NH, β NH, β β, Br-Phe-NH β 
β 19.5, CH3 0.92, d (7.0) α NH, α  α, C=O 
NH  8.18, brs formyl, α  formyl, α, β  formyl  
CO 172.3, C      
BrPhe α 52.6, CH 4.72, mb NH, β1, β2 NH, β1, β2 Pro δ β, 1 
β1 37.1, CH2 2.71, m β2 NH, α, β2 α α, C=O, 1, 2, 6 
β2  3.01, mb α, β1 NH, α, β1 α, Pro δ α, C=O, 1, 2, 6 
C1 138.2, C      
C2/C6 132.6, CH 7.26, mb 3, 5 3, 5 β1, β2, Ala β1, Ala β2 β, 1, 3, 4, 6 
C3/C5 131.7, CH 7.43, d (8.1) 2, 6 2, 6 β1, β2, Ala β1, Ala β2, 1, 2, 4, 5 
C4 120.3, C      
NH  8.42, mb α α, β1, β2 Ala α C=O 
CO 171.4, C      
Pro α 59.8, C 4.40, mb β1, β2 β1, β2, γ Val-NH β, γ 
β1 30.5, CH2 1.80, mb α, γ α, β2, γ, δ  α, γ, δ, C=O 
β2  2.02, mb α, γ α, β1, γ, δ  C=O 
γ 25.2, CH2 1.83, mb β1, β2, δ1, δ2 α, β1, β2, δ1, δ2 α, δ α, β, δ 
δ1 47.8, CH2 3.60, m γ β, γ BrPhe α, BrPhe β2 β, γ 
δ2  3.71, m γ β, γ  β, γ 
CO 168.7, C      
Val α 58.1, CH 4.37, mb NH, β NH, β, γ, γ′  t-Leu-NH β, γ, γ′, C=O 
β 31.8, CH 2.09, mb α, γ, γ′ NH, α, γ, γ′  α, γ, γ′, C=O 
γ 18.2, CH3 0.77, d (6.7) β α, β, γ′  α, β, γ′ 
γ′ 20.3, CH3 0.82, d (6.5) β α, β, γ  α, β, γ 
NH  7.78, mb α α, β Pro α  
CO 171.4, C      
t-Leu α  61.3, CH 4.13, mb NH NH Dioia-NH γ, C=O 
β  34.9, C      
γ 27.6, CH3 0.89, s   Dioia-NH α, β 
NH  7.91, mb α α Val α  
CO 170.9, C      
Dioia α 50.8, CH 4.42, mb NH NH, β1, β2 Arg-NH β, 3, C=O  
β1 39.9, CH2 2.18, m α NH, α  α, 3 
β2  1.96, m α NH, α  α, 2, 3 
C2 179.8, C      
C3 75.2, C      
C3a 132.0, C      
C7a 142.1, C      
C4 125.0, CH 7.23, mb 5 5, 6, 7 5 3a, 6, 7a 
C5 122.6, CH 6.94, brt (7.3) 4, 6 4, 6, 7 4, 6 3a, 7 
C6 129.3, CH 7.19, mb 5, 7 4, 5, 7 5, 7 4, 7a 
C7 110.8, CH 6.80, brd (7.5) 6 4, 5, 6 6 3a, 5 
1-NH  10.32, brs    3 
3-OH  6.18, brs   α, β1, β2  
NH  8.33, brs α α, β1, β2 β, t-Leu α, t-Leu γ  
CO 169.1, C      
Arg α 53.0, CH 4.27, mb NH, β NH, β Cys(SO3H)-NH β 
β 29.5, CH2 1.68, mb α, γ α, γ  α, C=O 
γ 24.8, CH2 1.45, m β, δ β, δ  β, δ 
δ 41.2, CH2 3.01, mb γ β, γ  β, γ 
guanidine 157.7, C      
NH  7.82, brsb α α  Dioia C=O 
CO 172.3, C      
Cys(SO3H) α 51.8, CH 4.59, m NH, β NH, β Thr1-NH, Thr1-γ β, C=O 
β 53.4, CH2 2.96, mb α NH, α NH α 
NH  8.30, brd (7.2) α α, β β, Arg α Arg C=O 
CO 169.0, C      
Thr1 α 52.8, CH 4.83, d (8.6) NH NH NMeGln-NMe, NMeGln γ γ, C=O, Cys(SO3H) C=O 
β 69.8, CH 5.13, brq (6.6) α, γ γ NMeGln-NMe γ, Sar C=O 
γ 18.2, CH3 1.16, d (6.5) β β NH, α, β, Cys(SO3H) α α, β 
NH  8.01, brs α α γ, Cys(SO3H) α, Cys(SO3H) β  
CO 170.5, C      
NMeGln α 55.2, CH 4.96, mb β1, β2 β1, β2, γ1, γ2 γ, Thr1 γ, Phe-NH C=O, NMe 
β1 26.7, CH2 1.70, mb α, γ2 α, β2, γ1, γ2  γ 
β2   1.89, mb α, γ2 α, β1, γ1, γ2   
γ1 32.4, CH2 1.87, mb β1, β2, γ2 α, β1, β2, γ2  Thr1 α CONH2 
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γ2  1.92, mb β1, β2, γ1 α, β1, β2, γ1   
NMe 31.3, CH3 2.94, s   Thr1 α, Thr1 β α, Thr1 C=O 
CONH2 174.4, C 6.67, brs    γ 
  7.16, brsb    γ 
CO 168.6, C      
Phe α 55.0, CH 4.69, mb NH, β1, β2 NH, β1, β2 Phe-NH, Thr2-NH β 
β1 39.2, CH2 2.96, mb α NH, α Thr2-NH C=O, 1, 2, 6 
β2  3.02, mb α NH, α   
C1 138.0, C      
C2/C6 130.2, CH 7.18, mb 3, 5 3, 4, 5 β1, β2, NMeGln γ, Thr2 γ β, 4 
C3/C5 128.9, CH 7.23, mb 2, 4, 6 2, 4, 6 β1, β2 1 
C4 127.2, CH 7.17, mb 3, 5 2, 3, 5, 6  2, 6 
NH  7.56, brs   NMeGln α  
CO 171.9, C      
Thr2 α 61.9, CH 3.86, m NH, β NH, β, γ, OH Asn-NH Phe C=O 
β 66.3, CH 3.96, brs α, γ α, γ, OH   
γ 21.0, CH3 0.85, mb β α, β, OH Asn-NH α, β 
OH  4.90, brs     
NH  7.96, brd (6.8) α α, β γ, Phe α, Phe β  
CO 170.1, C      
Asn α 46.8, CH 4.99, mb NH, β1, β2 NH, α, β1, β2 Sar-NMe CONH2 
β1 38.1, CH2 2.08, mb α NH, α, β1, β2  C=O, CONH2 
β2  2.66, mb α NH, α, β1, β2  α, CONH2 
NH  7.50, brd (9.1) α NH, α, β1, β2 β1, Thr2 α, Thr2 γ, Sar-NMe,  C=O 
CONH2 173.0, C 6.77, brs   β1, β2 β, CONH2 
  7.32, brs   β1, β2 β 
CO 170.2, C      
Sar α1 50.6, CH2 3.48, mb α2 α2  C=O, Asn C=O 
α2  4.42, mb α1 α1  C=O 
NMe 36.4, CH3 2.73, s    α, Asn C=O 
CO 168.5, C      
aDerived from the combination of 13C NMR, HSQC and HMBC data. bSingals overlapped.  
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Table S5. Absolute configuration of halicylindramides G (2) and H (3) by advanced Marfey’s 

method and Edman degradation 

 

Parent peptide Constitutive 
amino acids 

m/z Retention time Absolute 
configuration of 

amino acids 
AA-L-DLA AA-D-DLA 

2 Alaa 495-496 38.40 34.49 D 
BrPhea 648.5-649.5 48.32 55.27 L 

Proa 521.5-522.5 33.71 37.28 L 
Vala 523-524 46.90 38.97 D 

t-Leua 537-538 41.42 50.39 L 
Argb,c 694-695 25.98 21.32 L 

Cys(SO3H)a,c 575-576 11.66 12.74 D 
Thr1, Thr2a 525-526 27.73 33.90 L 
NMeGlna 567-568 28.75 29.69 L 

Phed 457.5-458.8 43.50 49.38 D 
Asnd 524.5-525.0 36.31 36.31  

3 Alaa 495-496 38.27 34.37 D 
BrPhea 648.5-649.5 48.17 55.11 L 

Proa 521.5-522.5 33.59 37.16 L 
Vala 523-524 46.76 38.84 D 

t-Leua 537-538 41.29 50.24 L 
Argb,c 694-695 25.88 21.23 L 

Cys(SO3H)a,c 575-576 11.59 12.66 D 
Thr1, Thr2a 525-526 27.62 33.78 L 
NMeGlna 567-568 28.64 29.58 L 

Phed 457.5-458.8 43.36 49.24 D 
Asnd 524.5-525.0 36.85 36.85  

Standard amino acids L-allo-Thr 525-526 28.82 31.27  

L-Asne 384.5-385.5 
47.80  

L-AA-L-DAA
56.20 

D-AA-L-DAA 
 

2 Asne 384.5-385.5 47.73  L 
3 Asne 384.5-385.5 47.70  L 

 

a The ions of advanced Marfey’s reaction products were detected as form of [M+CF3COO]- under negative ion 
detection mode. 

b The ions of advanced Marfey’s reaction products were detected as form of [M+2CF3COOH-H]- under negative 
ion detection mode. 

c The L-AA-D-DLA or D-AA-L-DLA products derived from the amino acids with highly polar residues such as 
Arg and Cys(SO3H) elute faster than L-AA-L-DLA or D-AA-D-DLA products (Fuji et al., Anal. Chem. 1997, 69, 
5146-5151). 

d The ions of advanced Marfey’s reaction products were detected as form of [M-H]- under negative ion detection 
mode. 

e The absolute configuration of Asn was determined by Marfey’s method based on the comparison of retention 
time of natural Asn-L-DAA to those of two authentic standards (L-Asn-L-DAA 47.80/ D-Asn-L-DAA 56.20 min 
on positive ion detection [M+H]+). 
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S6. HR-ESI-Tof-MS spectrum of halicylindramide F (1)  
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S7. 1H NMR (600 MHz) spectrum of halicylindramide F (1) in DMSO-d6 
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F2P -10.000 ppm 
F2 -1257 .58 Hz 
PPMCM 11 .00000 ppm/cm 
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'--'-r ’ ‘ I I 
ppm 175 150 1i5 ’ 1 l l 160 ” ” 7|5 ” ’ 1 5|o g5 ’ 1 l 1 6 ’ 

sw
입력 텍스트
15

sw
입력 텍스트
S8. 13C NMR (150 MHz) spectrum of halicylindramide F (1) in DMSO-d6
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S28. HR-ESI-Tof-MS spectrum of halicylindramide G (2) 
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S30. 13C NMR (150 MHz) spectrum of halicylindramide G (2) in DMSO-d6 
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S31. HSQC (600 MHz) spectrum of halicylindramide G (2) in DMSO-d6 
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S32. COSY (600 MHz) spectrum of halicylindramide G (2) in DMSO-d6 
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S36. Expanded TOCSY (600 MHz) spectrum of halicylindramide G (2) in DMSO-d6 
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S52. HR-ESI-Tof-MS spectrum of halicylindramide H (3) 
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5-1/NOESY 

Current Oata Pðr‘ ameter‘ S 

NAME jul04- snu-chj 
EXPND 14 
PROCNO i 

F2 - Acquls1tion Pðr‘ ameters 
Date 20050705 
Time 17.55 
INSTAUM spect 
Dr.lOQμo 6 .‘'" COTXI iμ/ 

PULPAOG noesyph 
TD 4096 

@ @걷정 <f G ~@J 
SOLVENT D써50 

N5 16 
05 8 
5WH 6613.757 Hz 

1. 0 F!OAE5 1.614687 Hz 
AQ 0.3097832 sec 
AG 2B.5 

(@l 
ow 75.600 usec 
OE 6.00 usec 
TE 29B.1 K 
00 0 .00006237 sec 
01 1.00000000 sec 
OB 0.89999998 sec 
INO 0.000 15149 sec 
μCREST 0.00000000 sec 
μC얘AK 0.50000000 sec 

1. 5 ST1 CNT 12B 

•••••••• CHANNEL f 1 •••••••• 

NUCI IH 
PI 10.50 usec 
PLI -5 .00 OB 
SFDl 600.1330006 μHz 

Fl - ACQuisition par‘ ðmeter‘ S 
NOO 

。~ TD 256 
SFOl 600.133 MHz 

。 cô) F!OAE5 ε5 . 785955 Hz 

2.0 S에 11.000 ppm 
FnHOOE States-TPPI 

ø @ 

@ 
F2 - Processlng parameters 

51 10ε4 

5F 600 . 1300071 μHz 
wow aSINE 
55B 2 
LB 0.00 Hz 
GB 0 
PC 1. 00 

Fl - Processlng parameter‘ S 

2 . 5 51 1024 

'C2 States-TPPI 
5F 600. 1300071 MHz 

cg c 
~ @ 

WOW aSINE 
55B 2 
L8 0.00 Hz 
G8 0 

20 NMA plot parameters 
CX2 15.00 cm 

G 뚫 ￦Rl ß I뼈 
、j @ ‘잉I U 

CXI 15.00 cm 
F2PLO 8.518 ppm 
F2LO 511 1. 99 Hz 

3.0 F2PHI 6.958 ppm 
F2HI 4175.47 Hz 
FIPLO 3.16ε ppm 

ppm F1LO 1897.62 Hz 
F1PHI 0.498 ppm 
F1HI 298.89 Hz 
F2PP,C' 0.10404 ppm/cm 

ppm 8 . 0 7.5 
F2HZC. 62.43456 Hz/cm 
FIPP삐C' 0.17760 ppm/cm 
F1HZCM 106.58195 Hz/cm 

sw
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S66. Expanded NOESY (600 MHz) spectrum of halicylindramide H (3) in DMSO-d6
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S67. Expanded NOESY (600 MHz) spectrum of halicylindramide H (3) in DMSO-d6
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5-1/NOESY 

Current Oata Parameters 

NAME jul04-snu- chj 

EXPNO " PAQCNQ 1 

F2 - ACQulsit10n Par‘ ameters 
Date 20050705 
Time 17.55 

n 
。 앵 

INSTRUM spe c: t 

PROBHD 5 mm CPTXI lH/ 

7 . 2 PULPRDG noesyph 

TO 4096 
SOLVENT DMSO 
NS 16 
DS 8 
5WH 6613.757 Hz 
FIDRES 1.514687 Hz 
AO 0.3097832 se c: 
RG 28.5 
DW 75.600 usec 

7.4 DE 6.00 usec 
TE 298.1 K 
dO 0.00006237 sec 
。， 1.00000000 sec 

0 o 0 D8 0.89999998 sec 
INO 0.00015149 sec 
MCREST 0.00000000 sec 
MCWAK 0.50000000 sec 
ST1 CNT 12B 

7.6 •••••••• CHANNEL f 1 •••••••• 

NUCl lH 
Pl 10.50 usec 
PL1 -5.00 dB 
SFDl 600.1330006 104Hz 

Fl - ACQuisition par‘ ameters 
NDO 
TO 256 n SFOl 600.133 104Hz 

7 .8 FIDRES 25 . 785955 Hz 
SW 11. 000 ppm 
FnMOOE States-TPPI 

0 1. 

~ o @ 
g ;‘ 17 ”때 U 

F2 - Pr‘ ocessi ng parameters 

SI 1024 
SF 600.1300071 HHz 
WDW OSINE 

55B a 
LB 0.00 Hz 

8 . 0 GB 0 
PC 1. 00 

Fl - Processing parameter‘ S 

51 1024 
MC2 States - TPPI 
5F 600.1300071 μHz 
WO닝 GSINE 
55B 2 

8 . 2 
LB 0.00 Hz 
GB 0 

20 NMR plot parameters 

CX2 15.00 cm 

0 Q 
CXl 15.00 cm 
F2PLO 5. 1i7 ppm 
F2LO 307 1. 03 HZ 
F2PHI 3.686 ppm 
F2HI 2212 .01 Hz 
F1PLO 8.426 ppm 

ppm F1LO 5056.40 Hz 
F1PHI 7.051 ppm 
F1HI 4231.25 Hz 

I τ , - ----,,--------,------,------,-----,-----,- ----, 

ppm 5 .0 4.8 4 .6 4 . 4 4 . 2 4.0 3 ‘ B 

F2PPMC삐 0.095.1 3 ppm/cm 

F2HZCM 57.26755 Hz/cm 
F1PPMC셔 0.09166 ppm/cm 
F1HZC삐 55.0 1005 Hz/cm 
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S68. Expanded NOESY (600 MHz) spectrum of halicylindramide H (3) in DMSO-d6 



2 .0 

때뿔 

2.5 

3 . 。

ppm 

I ,- ---- ---. ’ l 
ppm 2 .0 1. 5 1. 0 

5-1/NOESY 

Current Data Parameters 

NAME juI04- snu-cnj 
EXPNO 14 
PAOCNO 1 

F2 - ACQulsitlon Parameters 
Date_ 20050705 
Time 17.55 
INSTRUM spect 
PA06HD 5 mm CPTXI lH! 
PULPROG noesyph 
TO 4096 
50LVE써T O 껴50 

N5 16 
05 8 
S에H 66 13.757 Hz 
FlORE5 1.614687 Hz 
AO 0.3097832 sec 
RG 28.5 

。” 75.600 usec 
OE 6.00 usec 
TE 298.1 K 
dO 0.00006237 sec 
01 1. 00000000 sec 
08 0.89999998 sec 
INO 0.00015149sec 
HCRE5T 0.00000000 sec 
HCWAK 0.50000000 sec 
5T1CNT 128 

•••••••• CHANNEL f 1 •••••••• 

NUCl lH 
P1 10.50 usec 
PU - 5.00 dB 
SFD1 600.1330006 101Hz 

F1 - Acquisition parameters 
NOO 1 
TO 256 
5FOl 600.133 101Hz 
FlORE5 25.785955 Hz 
5W 11.000 ppm 
FnMOOE 5tates-TPPI 

F2 - Processing parameters 
51 1024 
5F 600.1300071 101Hz 
예QW 051NE 
55B 2 
LB 0.00 Hz 
GB 0 
PC 1. 00 

Fl - Processing par‘ ameter s 
51 1024 
MC2 5tates-TPPI 
SF 600.1300071 104Hz 
에 QW Q51NE 
SSß 2: 

LB 0.00 Hz 
G8 0 

20 NMR plot parameters 
CXε 15.00 cm 
CX1 
F2PLO 
F2l0 
F2PHI 
F2HI 
FIPLO 
F1LO 
F1PHI 
F1HI 
F2PPμCH 

F2HZCH 
F1PPMCM 
F1HZCH 

15.00 cm 
2.255 ppm 

1353.00 Hz 
0.629 ppm 

377.73 Hz 
3.151 ppm 

189 1.t7 Hz 
1. 551 ppm 

930.64 Hz 
0.10834 ppm!cm 

65.0 1804 Hz!cm 
0.10670 ppm!cm 

64.03512 Hz!cm 

sw
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S69. Expanded NOESY (600 MHz) spectrum of halicylindramide H (3) in DMSO-d6 



5-1/NOESY 

Current Data Parameter‘S 

NAME jul004-snu-ch j 
EXPNO j4 
PAQCNQ 1 

F2 - ACQulsitlon Parameters 
Oate 20050705 
Time 17.55 

@I IN5TRUM 5pect 
PAOBHQ 5 mm CPTXI lH/ 
P끼ULPROG noesyph 
TD '096 
50LVENT OM50 

6.6 N5 16 
05 8 
5. 에 6613.757 Hz 
FIORE5 1.614687 Hz 

0 _(미 
AO 0.3097832 sec 
RG 28.5 
D에 75.600 usec 
OE 6.00 usec 
TE 298.1 K 
00 0.00006237 sec 
01 1 .00000000 sec 

6 .8 
08 0.89999998 sec 
INO 0.00015149 sec 
MCRE5T 0.00000000 sec 
MC에RK 0.50000000 sec 
ST1CNT 128 

@ 
•••••••• CHANNEL f 1 ........ . 

뻐Cl lH 
Pl 10.50 usec 
PLl - 5.00 ó8 
SFOl 600.1330006 101Hz 

7 ‘ 0 Fl - ACQuisition parameters 

0 NQO 1 
TD 256 
SFOl 600.133 101Hz 
FIORES 25.785955 Hz 
S애 11.000 ppm 
FnMODE States-TPPI 

F2 - Pr‘。cess i ng parameters 
51 102 .11 

0 7 .2 
5F 600.1300071 셔Hz 
에0. 051NE 
558 2 
L8 0.00 Hz 
G8 0 
PC 1. 00 

Ft - Processing paramete r s 
51 1024 
HC2 States-TPPI 
5F 600.1300071 삐Hz 

‘0 에 aSINE 
558 2 

7 .4 L8 0.00 Hz 
G8 0 

20 N삐A P lot parameters 
CX2 15.00 cm 
CXl 15.00 cm 
F2PLO 7.657 ppm 
F2LO 4595.29 Hz 
F2PHI 6 . 495 ppm 
F2HI 3897.75 Hz 
F1PLO 7.609 ppm 

ppm FILO 4566.46 Hz 
FIPHI 6 . 417 ppm 
FIHI 3850.90 Hz 

, ~--------，---------.--------，---------，--------，----------， 

ppm 7 .4 7 .2 7 .0 6.8 6 .6 
F2PPMCμ 0 .07749 ppm/cm 
F2HZCM 46.50298 Hz/cm 
F1PPMCM 0.07949 ppm/cm 
F1HZCH 47.70401 Hz/cm 
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S70. Expanded NOESY (600 MHz) spectrum of halicylindramide H (3) in DMSO-d6 
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S71. HMBC (600 MHz) spectrum of halicylindramide H (3) in DMSO-d6
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S83. Indirect binding of 1, 4 and 5 to the LBD of hFXR on BIAcore experiments 
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S84. Photograph of the animal specimen and taxonomic description 

  

Porifera Demospongiae Haplosclerida Petrosina Petrosiidae 

ID: Petrosia (Petrosia) 4921 

Growth Form: Encrusting or lobate plate 2-5 mm thick 

Colour: underwater pinky/brown grey with white rings around the oscules. Maroon on deck. Tints ethanol green 

Oscules: on top of short conical fistules, 2 mm diameter. 

Texture: smooth, compressible and brittle 

Surface Features Fine microscoipic honeycomp pattern of ostia 

Ectosome: Tangential reticulation of oxeas forming the surface mesh, with rarely protruding oxeas 

Choanosome: unispicular Petrosid isotropic reticulation forming variable circular meshes, smaller at the surface 
and increasing in size deeper within the choanosome. No fibres. Abundant collagen pigmented red. Occassional 
paucispicular tracts leading to the ectosome. 

Megascleres: One dominat size oxea, slightly cuved with sharp tips. (216-254 x 4.8-7.5 µm), plus rarey thin 
oxeas 196 x 1.63 µm. 

Microscleres; Nil 
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S85. Specific rotation values, 1H NMR (600 MHz) data and LR-ESI-MS data of four 

synthetic Dioias 

 

D-Dioia-1: []D
25 + 20 (c 0.1, H2O); ECD (0.5 mg/mL, CH3CN), λmax (Δε) 318 (-0.24), 265 

(21.49), and 239 (-50.77) nm; 1H NMR H (DMSO-d6): 10.31(1H, brs), 7.75 (2H, brs), 7.24 

(1H, d, J = 7.6 Hz), 7.21 (1H, t, J = 7.7 Hz), 6.97 (1H, t, J = 7.3 Hz), 6.82 (1H, d, J = 7.6 Hz), 

4.26 (1H, dd, J = 9.5 Hz, 2.1Hz), 3.33 (1H, brs) 2.31 (1H, dd, J = 14.5 Hz, 9.7 Hz), 1.67 (1H, 

dd, J = 14.5 Hz, 2.4 Hz), LR-ESI-MS m/z [M+H]+ 237. 

D-Dioia-2: []D
25 - 39 (c 0.1, H2O); ECD (0.5 mg/mL, CH3CN), λmax (Δε) 315 (-0.42), 263 

(20.07), and 240 (52.64) nm; 1H NMR H (DMSO-d6): 10.31(1H, brs), 7.91 (2H, brs), 7.37 

(1H, d, J = 7.1 Hz), 7.22 (1H, t, J = 7.7 Hz), 6.99 (1H, t, J = 7.4 Hz), 6.84 (1H, d, J = 7.6 Hz), 

3.81 (1H, dd, J = 9.4 Hz, 3.9 Hz), 2.23 (1H, dd, J = 14.3 Hz, 9.5 Hz), 1.76 (1H, dd, J = 14.3 

Hz, 3.8 Hz), LR-ESI-MS m/z [M+H]+ 237. 

L-Dioia-1: []D
25 - 20 (c 0.1, H2O); ECD (0.5 mg/mL, CH3CN), λmax (Δε) 318 (0.57), 266 

(-20.53), and 238 (51.54) nm; 1H NMR H (DMSO-d6): 10.31(1H, brs), 7.75 (2H, brs), 7.24 

(1H, d, J = 7.6 Hz), 7.21 (1H, t, J = 7.7 Hz), 6.97 (1H, t, J = 7.3 Hz), 6.82 (1H, d, J = 7.6 Hz), 

4.26 (1H, dd, J = 9.5 Hz, 2.1Hz), 3.33 (1H, brs) 2.31 (1H, dd, J = 14.5 Hz, 9.7 Hz), 1.67 (1H, 

dd, J = 14.5 Hz, 2.4 Hz), LR-ESI-MS m/z [M+H]+ 237. 

L-Dioia-2: []D
25 + 39 (c 0.1, H2O); ECD (0.5 mg/mL, CH3CN), λmax (Δε) 315 (-0.42), 263 

(20.07), and 240 (52.64) nm; 1H NMR H (DMSO-d6): 10.31(1H, brs), 7.91 (2H, brs), 7.37 

(1H, d, J = 7.1 Hz), 7.22 (1H, t, J = 7.7 Hz), 6.99 (1H, t, J = 7.4 Hz), 6.84 (1H, d, J = 7.6 Hz), 

3.81 (1H, dd, J = 9.4 Hz, 3.9 Hz), 2.23 (1H, dd, J = 14.3 Hz, 9.5 Hz), 1.76 (1H, dd, J = 14.3 

Hz, 3.8 Hz), LR-ESI-MS m/z [M+H]+ 237. 
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