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Tab.1 Densities and refractive index of pure liquids at 298.15 and 308.15 K

o _ p/(grem=3,298.15 K) p/(grem™3,308.15 K) nf
@ KA F3X{H A4 SCERE
I 0.78658 0.78656'!] 0.77709 1.3287 1.3288!7)
M 0.78509 0.7851212) 0.77661 1.3611 1361107
ERM 0.79952 0.799543 0.79140 1.3850 1.3850')
RAR 0.78089 0.780854! 0.77227 1.3771 1.37728
ETE 0.80571 0.80575' 0.81028 1.3993 1.3993(¢)
®THE 0.79782 0.7978003! 0.78998 1.3958 1.395818]
B 0.91995 0.92029!¢! 0.91137 1.4573 1.4575"7)
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Fig.1 Excess molar volumes VE for binary mixtures

of 1.8-cineole + alkanols at 298.15 K and 308.15 K
298.15 K: (1 - x)(1,8-cineole) + M x(CH;0H);
@ «(CH;0H); A x(CH;(CH;),0H);
v x((CH;),CHOH); 4 x(CH;(CH,);0H);
+ x((CH;3),CHCH,0H))
308.15 K: (1 - x)(1,8-cineole) + [ 1 x{CH;0H);
O 2(CHsOH); & x(CH;(CH,),0H);
v x2((CH,),CHOH) ;> x(CHy(CH,),0H);
x x((CHs3),CHCH,0H)

£2 298.15K#A2308.15 KH SR A ER L FHRRYGTE{E
Tab.2  Densities, experimental excess molar volumes at 298.15 and 308.15 K for various systems

(gem™) VEKPI) * (grem™3) Vehtp * (g em™3) VE@ x (gem™3) fop

(1 - 2)(1,8-cineole) + x(CH,0H),298.15 K
0.0496 0.91954 -0.2208 0.5509 0.89664 -0.7970 0.0922 0.91880 -0.3502 0.6206 0.88968 - 0.7653
0.1230 0.91811 -0.4229 0.6667 0.88401 -0.7216 0.1947 0.91618 -0.5662 0.7160 0.87693 - 0.6691
0.2629 0.91393 -0.6784 0.7551 0.87022 -0.6099 0.3286 0.91124 -0.7551 0.8133 0.85822 -0.5143
0.3787 0.90876 -0.7912 0.8498 0.84895 -0.4377 0.4449 0.90489 -0.8204 0.8962 0.83460 - 0.3207
0.5062 0.90042 -0.8109 0.9471 0.81458 -0.1793

(1 - x)(1,8-cineole) + x(CH;0H),308.15 K
0.0833 0.91033 -0.3254 0.5320 0.88951 - 0.8256 0.1019 0.90990 -0.3677 0.5959 0.88348 -0.7999
0.1489 0.90878 -0.4788 0.6445 0.87803 -0.7709 0.2144 0.90688 -0.6068 0.7030 0.87001 - 0.7059
0.2692 0.90490 -0.6837 0.7441 0.86321 -0.6444 0.3404 0.90187 -0.7660 0.7926 0.85373 - 0.5632
0.3536 0.90122 -0.7764 0.8507 0.83957 -0.4498 0.4344 0.89671 -0.8246 0.8922 0.82677 -0.3437
0.4586 0.89519 -0.8386 0.9444 0.80648 -0.1956 0.5005 0.89212 -0.8364

(1 - x)(1,8-cineole) + x(C,H;OH),298.15 K
0.0600 0.91804 —0.1824 0.5502 0.88513 -0.6827 0.1027 0.91640 -0.2807 0.6022 0.87898 - 0.6656
0.1709 0.91339 -0.4102 0.6505 0.87247 -0.6346 0.2118 0.91134 -0.4736 0.7006 0.86487 - 0.5953
0.2652 0.90844 -0.5524 0.7498 0.85632 -0.5431 0.3094 0.90573 -0.6008 0.8049 0.84514 -0.4606
0.3573 0.90246 -0.6386 0.8491 0.83482 -0.3889 0.4016 0.89914 -0.6674 0.8995 0.82107 -0.2837
0.4577 0.89439 -0.6844 0.9500 0.80473 -0.1611 0.5048 0.88998 -0.6951

(1= x)(1,8-cineole) + x(C,H;0H),308.15 K

- 0.0777 0.9088F -0.2318 0.5528 0.87619 -0.6955 0.1131 0.90734 -0.3014 0.6087 0.86953 - 0.6801

0.1651 0.90500 -0.3976 0.6464 0.86442 -0.6535 0.2091 0.90282 -0.4698 0.7032 0.85574 -0.6025
0.2662 0.89968 -0.5502 0.7498 0.84767 -0.5566 0.3086 0.89711 -0.6027 0.7990 0.83787 -0.4930
0.3663 0.89313 -0.6493 0.8501 0.82598 -0.4032 0.4028 0.89041 -0.6800 0.8995 0.81255 -0.3035
0.4611 0.88548 -0.7029 0.9495 0.79635 -0.1744 0.5118 0.88060 -0.7052

(% F30)
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(1 - x)(1,8-cineole) + x(CH;(CH,),0H),298.15 K
0.0610 0.91673 -0.1920 0.5528 0.88249 -0.7235 0.1133 0.91529 -0.3202 0.6016 0.87687 -0.7075
0.1545 0.91324 -0.4043 0.6540 0.87017 -0.6725 0.2025 0.91063 -0.4885 0.6997 0.86378 - 0.6380
0.2%8] 0.90733 -0.5749 0.7505 0.85585 —0.5795 0.3288 0.90256 - 0.6533 0.8002 0.84717 -0.5047
0.3511 0.90090 -0.6706 0.8529 0.83682 -0.4087 0.4070 0.89650 -0.7083 0.8987 0.82671 -0.3072
0.4504 0.89276 -0.7297 0.9517 0.81348 -0.1688 0.5046 0.88760 -0.7370

(1 - x)(1,8-cineole) + x(CH;(CH,),0H),308.15 K
0.0600 0.90899 -0.1732 0.5022 0.87923 -0.7295 0.1003 0.90721 -0.2745 0.5586 0.87331 -0.7232
0.1460 0.90501 -0.3758 0.6053 0.86795 -0.7118 0.2050 0.90184 -0.4846 0.6525 0.86198 - (.6879
0.2499 0.89915 -0.5488 0.7017 0.85504 -0.6402 0.3215 0.89437 -0.6287 0.7464 0.84811 - 0.5885
0.3548 0.89195 -0.6597 0.7987 0.83909 -0.5135 0.4029 0.88819 -0.6975 0.8398 0.83118 -0.4367
0.4511 0.88404 -0.7178 0.8931 0.81975 -0.3240

(1 - 2)(1,8-cineole) + x((CH,),CHOH) ,298.15 K
0.0976 0.91487 —0.2606 0.5740 0.87094 —0.5298 0.1444 0.91187 -0.3254 0.6162 0.86506 ~-0.5310
0.1929 0.90851 -0.3818 0.6594 0.85859 -0.5121 0.2415 0.90491 -0.4339 0.7161 0.84930 -0.4793
0.2942 0.90065 -0.4754 0.7689 0.83956 -0.4264 0.3472 0.89601 -0.5091 0.8045 0.83247 -0.3920
0.3879 0.89214 -—0.5236 0.8484 0.82287 -0.3316 0.4482 0.88597 -0.5422 0.8%49 0.81159 - 0.2535
0.5052 0.87953 -0.5489 0.9493 0.79678 -0.1437

(1 - 2)(1,8-cineole) + x((CH;),CHOH),308.15 K
0.0529 0.90892 -0.1875 0.5436 0.86603 -0.5369 0.1491 0.90294 -0.3350 0.5980 0.85885 -0.5303
0.2258 0.89739 -0.4093 0.6432 0.85229 -0.5141 0.2580 0.8%490 -0.4420 0.6986 0.34.346 -0.4810
0.2999 0.89144 -0.4706 0.7547 (.83357 -0.4452 0.3555 0.88649 -0.5034 0.8021 0.82427 -0.3994
0.3982 0.88244 -0.5294 0.8441 0.81522 -0.3487 0.4333 0.87881 -0.5349 0.8926 0.80357 -0.2677
0.4931 0.87220 -0.5431 0.9418 0.79027 -0.1613

(1 - x)(1,8-cineole) + x(CH;(CH,);0H),298.15 K
0.0453 0.91789 -0.1503 0.5025 0.88375 -0.6607 0.1157 0.91411 -0.3144 0.6001 0.87297 -0.6450
0.1576 0.91162 -0.3935 0.6502 0.86680 -0.6195 0.2066 0.90845 -0.4649 0.6991 0.86025 -0.5771
0.2571 0.90498 -0.5336 0.7467 0.85340 -0.5269 0.3014 0.90169 -0.5788 0.7995 0.84516 -0.4582
0.3886 0.89455 -0.6402 0.8471 0.83705 -0.3792 0.4096 0.89269 -0.6490 0.8973 0.82774 -0.2793
0.4645 0.88756 -—0.6646 0.9455 0.81797 -0.1650

(1 - 2)(1,8-cineole) + x(CH,(CH,);0H),308.15 K
0.1158 0.90551 -0.3082 0.5499 0.87040 -0.6625 0.1624 0.90273 -0.3935 0.6016 0.86453 - 0.6465
0.2103 0.89965 -0.4665 0.6479 0.85887 -0.6228 0.2619 0.89609 -0.5324 0.7044 0.85137 -0.5760
0.3244 0.89138 -0.5924 0.7491 0.84497 -0.5313 0.3705 0.88767 -0.6317 0.7958 0.83773 —0.4676
0.4063 0.88457 -0.6492 0.8466 0.82917 -0.3832 0.4494 0.88061 -0.6608 0.8975 0.81979 -—0.2788
0.5030 0.87536 -0.6685 0.9451 0.81028. -0.1660

(1 - x)(1,8-cineole) + x((CH;),CHCH,0H),298.15 K
0.0523 0.91737 -0.1678 0.5544 0.87551 -0.7686 0.1135 0.91380 -0.3206 0.6029 0.86957 -0.7566
0.1744 0.90986 -0.4431 0.6684 0.86082 -0.7191 0.2167 0.90690 -—0.5159 0.7092 0.85487 -0.6792
0.2629 0.90348 -0.5885 0.7498 0.84854 -0.6292 0.3050 0.90014 -0.6426 0.7966 0.84070 -0.5561
0.3690 0.89464 -0.7051 0.8502 0.83092 -0.4533 0.4053 0.89128 -0.7297 0.8980 0.82137 -0.3370
0.4534 0.88658 -0.7561 0.9426 0.81168 -0.2100 0.5038 0.88127 -0.7705
(1 - 2)(1,8-cineole) + x((CH;),CHCH,0H),308.15 K

0.0585 0.90845 -0.1865 0.5537 0.86715 -0.7641 0.1079 0.90553 -0.3015 0.6044 0.86098 -0.7502
0.1650 0.90189 -0.4196 0.6509 0.85482 -0.7176 0.2075 0.89896 -0.4942 0.7053 0.84711 -0.6738
0.2584 0.89521 -0.5711 0.7486 0.84048 -0.6265 0.3112 0.89103 -0.6374 0.7971 0.83242 -0.5525
0.3554 0.88730 -0.6860 0.8465 0.82350 -0.4582 0.4018 0.88307 -0.7186 0.8970 0.81354 -0.3391
0.4503 (.87838 -0.7482 0.9437 0.80347 -0.2050 0.5088 0.87225 -0.7649

1) 5% o’ +mol !
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Tab.3 The least-squares parameters A; and standard deviationss/(cm’® *mol~ ')

1,8-cineole + Ag Ay A, A,y A4 As o
FH®E(298.15) -3.27116 -0.33162 -0.37417 0.92836 -0.69699 -1.59785 0.0043
I #4(308.15) -3.34491 -0.10704 -0.22797 0.15736 -0.85347 -0.69291  0.0040
Z.9(298.15) -2.76827 -0.01234 -0.20392 0.32892 -0.51580 -0.32270 0.0030
Z.M(308.15) -2.82624 0.01910 -0.00685 0.65941 —0.96197 -0.64179  0.0031
FARE(298.15) ~2.20632 0.08559 -0.42776 -0.09047 -0.82059 -0.30993 0.0034
SARE(308.15) -2.17853 -0.03474 -0.33150 0.96348 -1.35194 —1.81055 0.003}
IEPIME(298.15) -2.93676 0.04672 —0.28254 0.12219 -0.47225 0.0029
IEPIME(308.15) -2.91380 0.19916 -0.42244 0.00326 —0.07995 0.0026
1E T#8(298.15) -2.67229 0.02620 -0.35799 -0.12654 -0.47769 0.0023
1E T FE(308.15) -2.67543  0.05464 -0.40624 —0.05139 -0.26685 0.0022
5 TRE(298.15) -3.08012 0.32620 -0.36345 -0.03259 -0.35423 0.0019
5T H(308.15) -3.05228 0.33450 -0.24511 -0.01534 -0.55859 0.0026
2 I—J' 1@ CH; (CH,;);0H< (CH;),CHOH.
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HUANG Zhong-qi, LIU Fa-giang, OUYANG Gang-feng, CHEN Wen-jie, ZENG Lan-zhen
(School of Chemistry and Chemical Engineering, Zhongshan University, Guangzhou 510275, China)

Abstract: The excess molar volumes V& of {1, 8-cineole + CH;OH, + C,HsOH, + CH; (CH,),0H, +
(CH;),CHOH, +CH; (CH,);0H, + (CHs),CHCH,0H | were determined from density measurements using a
vibrating-tube densimeter at 298. 15 and 308.15 K. All the mixtures studied exhibit negative excess molar volumes.
The VE values are fitted to a Redlich-Kister equation.

Keywords: 1, 8 - cineole; excess molar volumes; vibrating-tube densimeter
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Metabolites of Marine Fungus Hypoxylon oceanicum
from the South China Sea

LI Hou-jin', LIN Yong-cheng', WANG Li*, ZHOU Shi-ning*, L.L.P.VRIJMOED?
(1. School of Chemistry and Chemical Engineering, Zhongshan University, Guangzhou 510275, China;
2. School of Life Sciences, Zhongshan University, Guangzhou 510275, China;
3. Department of Biology and Chemistry, City University of Hong Kong, Hong Kong)

Abstract: A new sesquiterpenoid lactone 8-hydroxy-9-one-7(11)-eremophilien-12,8-olide( A) , together with seven
known compounds C ~ H, were isolated from the metabolites of marine fungus Hypoxylon oceanicum (326 # ) from
the South China Sea. Their structures were established by using a broad range of spectral evidence including
2DNMR spectroscopic experiment.

Keywords: marine fungus; Hypoxylon oceanicum ; metabolite; 8-hydroxy-9-cne-7(11)-eremophilien-12,8-olide



