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Figure S1. '"H-NMR (400 MHz, CD;OD) spectrum of compound 1.
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Figure S2. 3C-NMR (100 MHz, CD;0D) spectrum of compound 1.
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Figure S3. DEPT-135 spectrum of compound 1.
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Figure S4. 'H-'H COSY spectrum of compound 1.
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Figure S5. HMQC spectrum of compound 1.
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Figure S6. HMBC spectrum of compound 1.
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Figure S7. NOESY spectrum of compound 1.
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Figure S8. HR-ESI-MS spectrum of compound 1.
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Table S1. 'H and '*C NMR data of compound 2 (400 and 100 MHz, in CDCl5).

Compound 2

No.
o & (int, mult, J Hz) &
i 135144 (IHm) 356
3.09(1H, ddd, 14.1, 82 6.0
5 1.61 (1H, m) 345
2.10(1H, ddd, 12.2, 6.0, 1.4)
3 2183
4 471
3 203(1H, dd, 126, 1.4) 49.1
6 263 (1H, ddd, 15.5,9.8,6.4) 314
247(1H, ddd, 152, 8.5, 6.4)
7 470 (1H, dd, 11.0, 6.0) 712
g 136.2
9 130.3
10 388
11 6.04 (1H, 5, -OH) 146.7
12 144.0
13 1394
14 1053 (1H, =) 1153
15 3.20(1H, zept, 6.9 268
16 1.21(3H. d,6.9) 239
17 123 (3H,d,.6.9) 239
18 113 (3H, =) 283
19 1.15(3H, =) 20.7
20 131 (3H, %) 19.8
-OCH, 374 (3H, =) 62.1

2024, Vol. 68, No. 4
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Figure S9. '"H-NMR (400 MHz, CDCl;) spectrum of compound 2.
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Figure S10. *C-NMR (100 MHz, CDCl5) spectrum of compound 2.
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Tuble S2. 'H and "*C NMR data of compound 3 (400 and 100 MHz, in CDCl5).

Compound 3
No.
& g (int, mult, 7 Hz) dc
1 234 (1H, ddd, 15.8.9.84.1) -
1.91~1.97 (1H, m) sl
n 266 (1H, ddd, 15.898.7.8) .
- 235 (1H, ddd, 15.8.7.8.4.1) -
3 2179
1 476
H 1.87(1H, dd, 11.7.2.8) 50.7
6 1.69~1.83 (2H. m) 206
. 2.87 (1H, ddd. 16.7.6.0,2.8) 303
2.35 (1H. ddd, 16.7.11.7,6.0) w2
8 127.1
9 1459
10 373
11 6.62 (1H. %) 112.0
12 1513
13 1325
14 6.84 (1H. %) 126.9
15 3.13 (1H, sept, 6.9) 27.1
16 121 (3H. 4, 6.9) 2.7
17 122(3H.d, 69) 29
18 1.14 (3H, ) 270
19 125 (3H, 5) 213
20 1.11 (3H, 5) 248
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Figure S11. '"H-NMR (400 MHz, CDCl5) spectrum of compound 3.
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Figure S12. “C-NMR (100 MHz, CDCls) spectrum of compound 3.
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Table S3. 'H and *C NMR data of compound 4 (400 and 100 MHz, in CDCl;)

Compound 4
No.
& g (int, mult, J Hz) dc

1 749(1H, d, 10.1) 158.0
2 599(1H, d, 10.1) 278
3 2053

4 449

5 212(1H.dd, 11932) 482

] J7~1.92 2H, m) 19.6

7 .2.92 (1H, ddd, 16.9.6.43.2) 297

2.83(1H, ddd, 169,11.964)

8 278

9 1423
10 402
11 6.78 (1H, 5) 1113
12 1512
13 1330
14 6.89 (1H, 5) 126.7
15 3.12(1H, sept, 6.9) 215
16 121 (3H. d, 6.9) 27
17 124(3H. d. 6.9) 229
18 1.16 (3H, 3) 27.0
19 119 (3H, ) 215
20 1.36 (3H, 3) 286
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Figure S13. 'H-NMR (400 MHz, CDCl;) spectrum of compound 4.
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Figure S14. “C-NMR (100 MHz, CDCls) spectrum of compound 4.

Journal of the Korean Chemical Society



Antimicrobial Terpenoids from Seed of Chamaecyparis obtusa (Siebold & Zucc.) Endl.

Table S4. 'H and *C NMR data of compound 5 (400 and 100 MHz, in CD;0D)

Compound 5

No.
o g (int, mult, J Hz) o¢
1 437(1H.t,2.8) 742
2 2.04 (1H, td, 12.9.2.8) 150
1.95(1H, ddd, 12.9.4.8.2.8)
3 3.75(1H, dd, 12.94.8) 4.0
4 402
5 234(1H t, 12.8) 451
6 1.86~1.91 (1H, m) 203
1.69~1.78 (1H, m)
- 2.78 (1H, ddd, 13.3:.6.1,1:8) 320
274(1H dd. 11.36.1)
8 128.7
9 144 4
10 3
11 6.66 (1H, 5) 112.1
12 153.8
13 134.0
14 6.78 (1H. 5) 1279
15 3.17 (1H, zept, 6.9) 279
16 1.18(3H,d, 6.9) 232
17 1.13(3H,d. 6.9) 233
18 1.08 (3H, 5) 290
19 0.87(3H.s) 16.4
20 1.19(3H, ) 263

2024, Vol. 68, No. 4
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Figure S15. 'H-NMR (400 MHz, CD;0D) spectrum of compound 5.
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Figure S16. *C-NMR (100 MHz, CD;0D) spectrum of compound 5.
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Table S5. 'H and *C NMR data of compound 6 (400 and 100 MHz, in acetone-ds)

Compound 6
No.

o g (int, mult, J Hz) dc
1 384
2 204
3 322 (1H,dd,39,1.8) 789
4 402
5 515
i 274 (1H, dd, 10.8,7.3) 204

272(1H, ddd, 17.2, 10.8, 7.3)

7 182 (1H, ddd, 172, 73, 1.8) 313
5 12638
0 1430
10 385
11 6.72 (1H, 5) 112.0
1 153.6
13 133.2
14 6.77 (1H, 5) 1276
15 321 (1H. sept, 6.9) 279
16 1.18 GH. 4, 6.9) 234
17 1.16 (3H. 4, 6.9) 213
18 0.86 (3H, 5) 292
19 1.05 GH. <) 166
2 1.15 GH. <) 258
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Figure S17. 'H-NMR (400 MHz, acetone-ds) Spectrum of compound 6.
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Figure S18. *C-NMR (100 MHz, acetone-ds) spectrum of compound 6.
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Table S6. 'H and '*C NMR data of compound 7 (400 and 100 MHz, in CDCl5)

Compound 7
No.
&  (int, mult, J Hz) oc
1 318
2 284
3 348(1H 1, 2.8) 76.0
4 379
5 438
6 23
7 208
8 126.8
9 1484
10 374
11 6.61 (1H, z) 1111
12 1509
13 131.7
14 6.81 (1H, z) 1273
15 3.09 (1H, zept, 6.9) 26.1
16 1.20(3H,d. 6.9) 27
17 121 (3H,d. 6.9) 23.0
18 092(3H,z) 27.0
19 1.01 (3H, =) 19.0
20 1.16 (3H, =) 248
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Figure S19. 'H-NMR (400 MHz, CDCl;) spectrum of compound 7.
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Figure S20. *C-NMR (100 MHz, CDCl5) spectrum of compound 7.
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Table S7. 'H and *C NMR data of compound 8 (400 and 100 MHz, in pyridine-ds)

Compound 8
No.
o g (int, mult, J Hz) ac
! DA 155 =
3 1.24 ~1.45 (2H, m) 420
4 33.7
5 1.79(1H, dd, 13.3,3.7) 50.2
271 ( 79 135
. 381 (15,46, 176,37 K5
7 1977
8 12435
9 137.0
10 384
11 114 (1H, ) 110.6
12 162.2
13 1345
14 842(1H, ) 127.0
15 3.64 (1H, sept, 6.9) 217
16 139(3H.d, 6.9) 231
17 137(3H.d, 6.9 233
18 0.83 (3H, 2) 33.0
19 0.87 (3H, =) 218
20 1.16 (3H, =) 238
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Figure S21. '"H-NMR (400 MHz, pyridine-ds) spectrum of compound 8.

Figure S22. “C-NMR (100 MHz, pyridine-ds) spectrum of compound 8.
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Table S8. 'H and "C NMR data of compound 9 (400 and 100 MHz, in CDCls)

2024, Vol. 68, No. 4

Compound 9
No.
o g (int, mult, J Hz) L
1 138 (1H, dt, 12.82,2.13) 191
2.15(1H, brdd, 11.00, 3.64)
A 2 -
2 1.64 Llll-lsj‘df.ﬂ{]:;ﬁj 6.87) 19.4
: 126 (HL 4 329 =
4 336
5 1.29(1H. dd, 12.35, 1.33) 50.3
6 1.71 (111-%;?_.111_].‘:‘;;1),3.21:1 19.5
7 Z"S (1H. dd, 11.45, 7.33) 0.0
2.84(1H, dd, 16.62, 6.87)

8 1273
9 1489
10 37.7
11 6.61 (1H, ) 1112
12 150.8
13 1315
14 6.81(1H, 5) 126.8
15 3.08 (1H, sept. 6.87) 27.0
16 122 (3H. d,6.87) 23.0
17 120 (3H. 4, 6.87) 2
18 0.89(3H. s) 333
19 082(3H. 5) 218
20 1.15(3H, ) 2350
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Figure S23. '"H-NMR (400 MHz, CDCl;) spectrum of compound 9.

Figure S24. >*C-NMR (100 MHz, CDCl;) spectrum of compound 9.
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Table S9. 'H and '*C NMR data of compound 10 (400 and 100 MHz, in CDCl;)

Compound 10

No.
& & (int, mult, J Hz) de
1 39018 add 13739, 1.4) 364
2 193 (1H m) 192
3 148 (1H, ddd, 132,32, 1.4) 14

126 (1H. ddd. 13.2.6.8,3.2)

4 33.7
5 1.84 (1H. dd, 14.4,322 50.5
6 795 A da 165 14 358
7 199.4
3 129.0
9 1383
10 404
11 6.07 (1H, s, -OH) 146.7
12 1493
13 1393
14 759 (1H. 5) 117.5
15 3.18 (1H, sept, 6.9) 26.9
16 123 (3H. 4. 6.9) 238
17 122 (3H. d, 6.9) 23.7
18 0.92 GH. ) 334
19 1.00 (3H. 5) 217
20 37(3H.9) 182
-OCH, 379 GH. ) 62.1

2024, Vol. 68, No. 4
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Figure S25. 'H-NMR (400 MHz, CDCl;) spectrum of compound 10.
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Figure S26. >C-NMR (100 MHz, CDCl5) spectrum of compound 10.
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Table S10. 'H and '*C NMR data of compound 11 (400 and 100 MHz, in CDCls)

2024, Vol. 68, No. 4

Compound 11
No.
o = (int, mult, J Hz) oc
1 3 3 (1H. dd, 13.0.3.3) 363
1.73 (1H, dt, 14.6.3.3)
2 1.05~1.12 (1H, m) 105
1.29~1.37(1H, m)
; DD 47
4 334
5 1.67(1H, dd, 12.8,1.1) 458
¢ lpgmanus
7 471(1H, brs) 69.5
8 1347
9 1333
10 398
11 6.01 (1H, =, -OH) 147.0
12 1444
13 139.0
14 6.76 (1H, =) 1194
15 3.16 (1H, sept. 6.9) 267
16 121(3H.d,6.9) 238
17 122(3H,d,6.9) 240
18 0.96 (3H, =) 339
19 0.92 (3H, =) 223
20 1.25(3H, 2) 186
-OCH; 3.74(3H, 2) 62.0
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Figure S27. '"H-NMR (400 MHz, CDCl3) spectrum of compound 11.
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Figure S28. *C-NMR (100 MHz, CDCl;) spectrum of compound 11.
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Table S11. 'H and '*C NMR data of compound 12 (400 and 100 MHz, in CDCl5)

Compound 12

No.
& & (int, mult, J Hz) o¢
1 3.111'3[?1511,12%1%31.%;93:’.23 364
2 11’;-[&11%{1'12 1 Jgil 193
s
4 336
5 217 (1. 9) 503
6 2 11E?}(:LI I;ddi ) qulg) 304
7 468 (1H. dd, 17.6. 6.9) 722
8 136.8
9 133.1
10 403
1 6.00 (1HL <, -OH) 146.5
12 143.9
13 138.7
14 7.00 (15, 5) 115.8
15 3.18 (1H, sept, 6.9) 2638
16 123 (3H. 4. 6.9) 240
17 120 (GH, d 6.9) 239
18 093 (3H. 9) 338
19 091 GH.5) 22
2 135 GH.1) 194
_OCH, 374 GH ©) 620

2024, Vol. 68, No. 4
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Figure S29. '"H-NMR (400 MHz, CDCl;) spectrum of compound 12.

Figure $30. *C-NMR (100 MHz, CDCl5) spectrum of compound 12.
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Table S12. 'H and ""C NMR data of compound 13 (400 and 100 MHz, in CDCl5)

2024, Vol. 68, No. 4

Compound 13
No.
o g (int, mult, J Hz) L

1 36.7
2 194
3 411
4 332
5 218(1H. £ 2.8) 518
6 591(1H, dd, 10.1, 2.8) 129.4
7 6.40(1H.dd. 101, 2.8) 1304
8 1282
9 131.5
10 409
11 393(-0H. =) 146.0
12 1442
13 1382
14 6.46 (1H. =) 116.3
15 3.16 (1H, sept, 6.9) 26.6
16 1.18(3H.d. 6.9) 240
17 1.21 (3H.d. 6.9) 238
18 094 (3H. =) 334
19 1.01 (3H. =) 227
20 L.10(3H. 5) 183
-OCH; 374(3H. =) 62.0

27



28 Bo Shi Liu, Jung Eun Kim, and Nam Ho Lee

V- e | / A&

o0
-]
i
19
ERE]

ra 1] 50 il ia pA] 10
| e, A | T M, el AT M di—.
4 VUSRR  HEES E SEGRRREERRY RUASIEAREARERRCERECURARENEER
~ i ] L FAPAFE R PR P PR P et ek sl ksl et s ke s e e e e

Figure S31. "H-NMR (400 MHz, CDCls) spectrum of compound 13.

T - T e N B o e 7 L ARZ BB A BRAEma s m s m e e e

Vm A A 11E Lt e =3 ma o e aa »ma e
b R S ST Ty
L_ E Eﬁgg § E @ i ) gm A xAd =a

Figure $32. C-NMR (100 MHz, CDCl5) spectrum of compound 13.
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Table S13. 'H and “C NMR data of compound 14 (400 and 100 MHz, in CDCls)

Compound 14
No.

& u (int, mult, J Hz) o¢

1 237(1H, m) 187
195(1H, m) -
" 1.85(1H, m) 0.1
- 1.36 (1H, m) -
- 1.12(1H, m} -
4 443
3 1E1(1H m) 36.6
188 (1H, m) 1Q .

6 107 (1 m) 24
7 1.98 (1H, m) 26.0
‘ 1.E8(1H, m) =
g 1481
a 134 (1H, m) 364
10 403
11 237(1H, m) 233
12 330(1H. t. 6.6) 134.1
13 1337
14 631 (1H, dd, 174, 11.0) 1418

J02(1H 4. 174)

4385 (1H. d, 11.0)

16 1.71(3H, 5) 121
482(1H. =)

17 1078
444 (1H. =)

18 1.23(3H, =) 292

19 1819

20 0.63 (3H. =) 131
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Figure S33. '"H-NMR (400 MHz, CDCl;) spectrum of compound 14

Figure S34. >*C-NMR (100 MHz, CDCl;) spectrum of compound 14.
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Table S14. 'H and 'C NMR data of compound 15 (400 and 100 MHz, in CDCls)

2024, Vol. 68, No. 4

Compound 15

No.

o m(int, mult, J Hz) dc

1 1.11~1.66 (2H, overlapped) 381
184(1H. d,12.8)
2 232
1.91~2.02 (1H, overlapped)

3 530 (1H, brs) 1212
4 1354
5 1.91~2.02 (1H, overlapped) 46.8
(i 1.11~1.66 (2H, overlapped) 246
7 1.11~1.66 (1H, overlapped) 502
3 1.11~1.66 (2H, overlapped) 22
9 1.11~1.66 (2H, overlapped) 404
10 324
11 733
12 118 (3H. &) 270
13 1.19 (3H. 5) 2738
14 0.75 (3H, ) 15.8
15 1.60 (3H, =) 214
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Figure S35. 'H-NMR (400 MHz, CDCl3) spectrum of compound 15.

Figure $36. *C-NMR (100 MHz, CDCl5) spectrum of compound 15.
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Tuble S15. 'H and *C NMR data of compound 16 (400 and 100 MHz, in CDCls)

Compound 16

No.
6 g (int, mult, J Hz) dc
1 1.94 (2H, dd. 18.6,2.8) 402
2 6.73~6.76 (1H, m) 136.0
3 1314
4 0.81(1H,dd, 92,5.0) 11.6
5 342
6 348
7 1.38~149 (2H, m) 37.2
8 1.74 (2H, dd, 18.7, 7.3) 196
9 1.24(2H, dd, 13.3,3.2) 417
10 317
11 1.11 (3H, s) 285
12 1.18 (3H. s) 27.0
70 2
14 0.66 (3H, s) 292
15 172.0
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Figure S37. 'H-NMR (400 MHz, CDCl;) spectrum of compound 16.
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Figure S38. >*C-NMR (100 MHz, CDCl;) spectrum of compound 16.
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Table SS1. MIC values of extract and solvent fractions from C. obtusa seed on C. acnes and S. epidermidis

MIC (pg/mL)
C. acnes S. epidermidis

CCARM CCARM CCARM CCARM CCARM CCARM CCARM

0081 9009 " 9010™ 9089 3709 3710t 3711

Extract 31.25 31.25 62.5 15.62 156.25 3125 625

n-Hex Fr. 31.25 62.5 62.5 15.62 156.25 156.25 3125

EtOAc Fr. 31.25 62.5 62.5 31.25 1250 2500 1250

n-BuOH Fr. 1000 1000 2000 >4000 1250 2500 1250
H>O Fr. >4000 >4000 >4000 >4000 >10000 >10000 >10000

Erythromycin!” <3.90 >4000 >4000 <3.90 <9.76 >10000 <9.76

MErythromycin-resistant strains
Plpositive control
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