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牛 一 7 毛喉鞘蕊花的微量成分 

和碧荷 
(中国科学院昆明植物研究所植物化学开放研究室，昆明65o2o4) 
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摘要 从唇形科毛喉鞘蕊花 (c如岱如 D 城)全草的氯仿提取物分离到2个新的微量成分，鞘蕊 

花戊素和已素。基于光谱分析，鞘蕊花戊素和已素的化学结构分别鉴定为1a，7p一二乙酰氧基 一 

8，13一环氧一印羟基勒丹一14烯一l1一酮(1)和7t3一乙酰氧基一8，13环氧一6p， 一二羟基勒丹一 

14烯 一l1一酮(2)。 

关键词 盥盔兹戊素。鞘蕴兹邑塞，毛 熊垄 ，匠丝 ，二维核磁共振谱 
分类号 Q 946 

Minor Constituents from Coleus forskohlii 

J Qi—Du肌 IIE Bi—He 

( 哪Dry of 日，l ， 卵，姗  of＆胁 ， al 咖 of& ， “ning650204) 

Ah面啊_ct Two rlew1ab 啪 id8，fOl~kdinE andF， forskdinA，B，C andD，have beeni8dIated矗砌 tl1e 

chl~3t'Olm e】由cact ot"tl1e whole plarl乜ot"C ， 磁．Tlle chemical sInlcnlres ot"tl1e tw0 瑾'r a nlel吐s 

have been establi8hed a8 1a，7p—d Ic 一8，13 el~xy一6p—hydr【疆 一14一ell一11—0lle(1)aI1d 7p— 

acd 一8，13一el~xy一6p，9a—dil巧．dII碍 一14一erI一11—0lle(2)，玎e晕 ve|_y，Ontlle basis ot"detailed 

spectroscopic删 8 and all 吣 were supp0rted H—H COSY，I-IMIm and删 QC咖 (see 

table 1)． 

’-Drds FOl~kolin E ar-d F， ，Ia ，2DNMR 

C 哪 加 幻 i is distributed only in northeast region of Ym  in C 眦．The dee~tion of 

plant are reed in loe_~l folk medicine l~ rmt asthln~， and bronchitis．In p~eviom paper(Jin以 

， 1990)we re| four constituents，fo~kolin A，B，C and D，i form Co／e~加 ． 

Meal lile we excavated plant into a new drug of national degree for the trel~ nt of asthln~，cough， 

bronchitis and acute c0咄 on ehmnie bronchitis in seven years ago．The present lJper W'a8~ l-ibed 

tIlle isolation and the 8咖 ctural determination of n'linol"constituents，fo~kdin E and F， n Ⅲle plant 

8D1JICe． 

The pllamlacol0gical test of n'linol"constituents s1] Ⅳed tIlat c0衄pared witII p~eviom four COn- 

stitue~ts，it’8~etMty is a marked deere~e，because tIleIe is no hydm~ group at 1 or 9 position．Sea- 

云南省科委 “八五”科技攻关项目资助 

一 云南中医学院98届实习生 

l998—06一l6收稿，l998一o7—2l接受发表 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


470 云 南 植 物 研 究 20卷 

mOB et al(1983)reported，the 1 and 9 hyaroxy groups of forskolin ale important for biological activity． 

Thus，the 1，9 dideoxy derivative of forskolin does not stimulate adenylate cyclase．Two po int of contact 

critical to the drug—receptor inter—action have been identified which ale the la—and 9a—OH groups ． 

So it is mainly the 1，9一locus and the olefmic locus that is propo sed in this interface to have a bearing 

on the order of potency and profile of forskolin(Harms，1986)． 

REsI】1 【S AND DISCUSSION 

Forskolin E(1)，c24H36O7，[M] 436，showed the presence of five tertiay m~thyl groups，four 

methylene groups ，six methine group，four quaternary carbons，one olefmic carbon，one ketonic e~'bon 

and two acetoxy si als in13C NMR(DEFF)spectrum(Table 2)．It is labdanolic diterpene．Judging 

from the following spectral data：no UV adsorption； KBr cm～：3400(0H)，1700(C；0)，1640(C 

n 

= C)，1730，1256( ／ ＼ )； H NMR ：2．70，2．83(each H，d，J=18．2Hz，12一H)； C 
II_一 C 

NMR ：146．5(d)，112．9(t)(double bond)，206．3(s)(ketone)(Jin et al，1990)．Its IR spectrum 

showed  the characteristic absorption of hyaroxy groups at 3509，ester groups at 1738，1230，double 

bond at 1640 and epoxy at 1370，1256．The presence of two secondary acetoxy groups was suggested by 

its H NMR data； 2．04，2．1l(6H，s，2×OAc)and two proton signat~at 4．77(1H，t，J：2．6 I-Iz， 

H—p)，5．59(1H，d，J=4．0Hz，H一7a)attached to the acetoxy—bearing eAiFbon，one hydroxy sig- 

nal at 6．80(1H，OH)．By comparision of BC NMR data of previous compunds，caused the upfield 

shift of the signal for C9( 80．4)to 58．4．Compound(1)was acetylated under ordinary condition， 

tricetyl—compound was not obtained ，revealing that hyaroxy group at C一6 was sterically hindered， 

meanwhile indicated that two acetoxy groups must be located at CI and G position．rI1le above—nlen— 

tioned data suggested this compoun d has a typical 11一OXO一8．13一epoxy 一14一en一11一one labdane 

nucleus as a basis skeleton(Bhat et al，1977)．Therefore，the chemical sturcure of forskolin E(1) 

could be represented as la，7p—diacetoxy一8，13一epoxy一6p—hyaroxylaba一14一en一11一one． 

Forskolin F(2)，C22H3406，[M] 394，showed the presence offive tertiary—methyl groups，five 

methylene groups ，four methine groups ，five quaternary e~'bons one olefinic e~'bon，one ketonic e~'bon 

and one acetoxy signal in bC NMR(DEPT)spectrum(Table 2)．Judging from the following sp~,'al da— 

ta：no UV absorptium；Ifb艘 cm～：3450(OH)，1705(C=0)，1642(C=C)，1370，1258 
n 

( ／ ＼ )； H NMR ：2．76，2．83(each H，dd，J=18．2，H一12)； C NMR ：147．0(d)， 
(1_一 C 

1l1．8(t)(double bond)，207．1(s)(ketone)(Jin et al，1990)．Its IR spectrum showed the character— 

istie absorption of hyaroxy groups at 3500，ester groups at 1732，1231，double bond at 164 1 and epoxy 

at 1371，1254．The presence of one acetoxy group was suggested by its H NMR data： 2．12(3H，s， 

OAc)and one proton at 5．59(1H，d，J=4．0Hz，H一7a)attached to the acetoxy—bearing carbon， 

two secondary by~xy signal at 5．28(1H，br．s)．By comparision of the BC NMR of previous com— 

pounds，cau86~l the upfield shift of the signal for CI(870．3)to 836．4． 
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Compound(2)was acetylated under or, condition，diacetyl—compound was not obtained，re- 

vealing that hydroxy group at C一6 was stefically hindered，meanwhile indicated that the acetoxy group 

must be located at co position．The above—mentioned data suggested this compound has a typical 11一 

OXO一8，13一epoxy一14一en一11一one labdalle nucleus as a basis skeleton(Bhat et ol，1977)． 

Therefore，the chemical structure offorskolin r(2)could be represented as 76一acetoxy一8，13一epoxy 
一

6p，9a dihydroxylabd一14一en一11一one． 

1 6 

for sk0l i n E 【1) for skolifl F (2) for skolin 13 (3) 

Table1 Con'datlon of HNMR andHMBCofforskolin E and F(iIl N) 

HMBC observed H NMR assignment HMBC observed H NMR assignment 

E C一1 1一H，2一H，20一H F C—l l—H，2一H，20一H 

C一2 2一H，3一H C一2 2一H．3一H 

C一3 2一H，3一H C一3 3一H，2一H，19一H 

C一4 2一H，18一H，19一H C一4 5一H，18一H，19一H 

C一5 5一H，9一H，20一H C一5 5一H．18一H 

C一6 6一H，7一H C一6 6一H．7一H 

C一7 6一H．7一H C一7 6一H．7一H 

C一8 6一H，7一H，9一H C一8 6一H．7一H 

C一9 6一H，17一H，20一H C一9 7一H．20一H 

C一10 9一H，20 一H C一1O 1一H。20一H 

C一11 9一H．12一H C—l1 12一H 

C一12 12一H．16一H C一12 12一H．16一H 

C一13 12一H，14一H，16一H C一13 12一H，14一H，16一H 

C一14 12一H，15a—H，16一H C一14 12一H，15a—H，16一H 

C一15 15a—H，15b—H C一15 15a—H．15b—H 

瓤 

B 

n 

霪 
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Table 2 。CNMR data 0fforgkolin E(1)，F(2)，B(3)in N 

Carbon 1 2 3 Carbon 1 2 3 

1 70．3d 36．4t 71．5d 13 75．5s 76．1s 75．8s 

2 26．ot 27．1t 27．2t 14 146．5d 147．Od 147．4d 

3 36．9t 36．2t 36．5t 15 l12．9t l11．8t l10．9t 

4 34．2s 35．4s 35．2s 16 31．7q 31．4q 30．8q 

5 46．3d 46．2d 46．4d 17 24．3q 25．1q 26．oq 

6 70．3d 70．8d 71．od 18 32．9q 33．oq 32．8q 

7 79．6<t 8o．1d 8o．od 19 23．3q 23．5q 24．1q 

8 78．8s 78．5s 78．6s 2o l8．1q 18．5q 18．7q 

9 58．4d 80．2s 8o．4s 0=C 170．4s 169．5s 169．5s 

10 42．6s 42．5s 41．5s 170．4s 170．2s 

l1 206．3s 207．1s 206．9s C．2H3 21．2q 21．5q 21．5q 

12 5o．2t 50．It 49．5t 21．9q 21．8q 

General kotter melting points were uncorrected；optical rotations were taken on a Jaseo一20C digi— 

tal l~larimeter．IR we佗recorded on KBr discs with a Bio—Rad Frs一135 spectrometer．EINS(posi— 

five were measured on a VG Auto spee一3000 spectrometer with direct inlet 70 Or 20eV．NMR were 

l'an Oil a Bmcker AM 一500 spectrometer using TMS ItS internal standard．Chemical s values are re— 

ported in (ppm)units(C4D5N)．Coupling e_~nstants(J)were expresent in I-Iz． 

Plant n圈It| The III plant material WIt8 used ItS in previous report(Jin et ，1990)． 

E!【t瑚Ic．i蚰 a耐 ~lafion 0f co璐6tI|唧l The residue(5．0g)from previous report WItS ful~ler 

sub~tted to CC(silie ge1)，eluting mth acetone—petroleum(bp．60～9o℃)and increasing pml~r- 

tiom of ltcetone．Fractions were monitored by TLC．AⅡc(InlpDnents were ful~ler purified by prep TIE 

(silica ge1)and recrystaⅡ 0n yielai~ in order of increasing anites：forskolin E(1，16．OII1g)and 

forskolin r(2，20．OIl1g)．The physical properties ofthe isolated c0m d 1t8 follow： 

．0nn E(1)：c }I36o7，M 436，eolode~needles，mp 156—158℃；[a] 一26．25(c 0． 

42，MeoH)， 伽 ～：3509，1738，1723，1707，1642，1370，1258，1175，1021 951；ElMS 

m／z：436[M ]，418(35)，39O(45)，376(6O)，316(56)，43(100)： H NMR(500MHz，C5DsN)： 

：0．94，0．98，1．24，1．66，1．78(each 3H，s，5×Me)，2．04，2．1l(each 3H，s，2×OAe)，4．77 

(1H，t．J=2．6 ，H一1口)，1．66(1H，dtd，J=13．2，3．6，2．6Hz，H一 )，2．13(1H，tdd．J= 

13．2，3．6 ，H一28)，2．01(1H， ，J=13．2，3．6 ，H一3a)，1．O5(1H，td，J=13．2，3．6， 

H一3口)，2．o7(1H，d J=2．2H[z，H一5a)，6．14(1H，dd，J=4．0，2．2H[z，H一6a)，5．59(1H，d， 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


4期 金歧端等：毛喉鞘蕊花的微量成分 473 

J=4．0H[z，H一7a)，4．17(1H，8，H一9a)，2．76(1H，d，J=18．2H[z，H一12cx)，2．83(1H，d，J 

= 18．2 ，H一12p)，5．99(1H，dd，J=17．4，10．8}王z，H一14)，4．4o(1H，dd，J=5．4，0．8}王z， 

H一15a)，4．99(1H，dd，J=10．8，0．8H[z，H一15b)．乃C NMrt(5OOMi-Iz，C5D5N) ：see Table 2． 

Forskolin E(2)，c22 O6，1VI 394，colodess needles，mp 165—167oC；[a] 一35．27。(C 0． 

45，l~eOn)． KBr cm～：3500，1732，1705，1640，1370，1256，1170，’1021，950：EI m／z：394 

[M ]，376(35)，358(37)，348(4O)，43(100)； H NMR(500M}王z，C5D5N) ：0．97，1．02，1．35， 

1．55，1．64(each 3H，8，5 X Me)2．12(3H，8，OAe)，1．68(1H，dtd，J=13．1 3．5，2．4I-Iz，H一 

1a)，1．75(1H，tdd，J=13．1，3．5，2．4I-Iz，H一1p)，1．67(1H，dtd，J=13．2，3．6}王z，2．6}王z，H 

一 2a)，2．13(1H，tdd，J=13．2，3．6，2．6H[z，H一2p)，2．o4(1H，dt，J：13．2，3．6H[z，H一3a)． 

1．o5(1H，td，J一13．2，3．6，H一3p)．2．o7(1H，d，J=2．2}王z，H一5a)，6。14(1H，dd，J=4．0， 

2．2}王z，H一6a)，5．59(1H，d，J=4．0}王z，H一7a)，2．76(1h，d，J=18．2}王z，H一12a)，2．83 

(1H，d，J=18．2}王z，H一12p)，5．97(1H，dd，J=17．4，10．8}王z，H一14)，4．41(1H，dd，J= 

5．4，0．8}王z，H一15a)，4．97(1H，dd，J=10．8，0．8}王z，H一15b)．”C NMR(500M}王z，C5D5N) ： 

see Table 2． 

AcIm 1he are tot}le analytical group ofthe ofPhytoehemistr~ofOI11" - 

tute for OItD，llt，舢 t and删 S． 

JinQD，XleXIt，MuQZ，1990．Studym cal c嵋I 丘0m 

(3)：6l一64 

Sem  K B，[hly J W，Me啦 It d ，1983． chlre—a~ztMty relationship for ac6vatim 0f ad∞ylate eyel~ by the dlt~ e 

f~ olin锄dits d~ tives．_，肘 a|a，I， ：436—439 

}la珊 A F，l986．Inllov ve Appn№lh∞in Dmg lI￡8 曲． 陋t自rd蛐：Ⅱ∞ science PIlb1．191一斯  

ⅨIat SV，B WaB S，D嘲删 盯 Itd ，l 7．StuIchll瑚 锄d st．玳10(．h卿谊珂 0fnewlllb~ e di蛔[p啪 i凼 h m 啦 ． - 

7M Id黼 ，19：1669—1672 
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