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Isolat ion and ident if icat ion of Het isine2type alkaloids from A conitum
coreanum by high speed countercurrent chromatography
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(1. D epartment of Phytochem istry, 2. Center for Instrumental Analysis, China Pharmaceutical U niversity, N anjing 210009, China)

A bstract: A im ¡¡ To search for more bioactive compounds from the roots of Aconitum coreanum
(L ¨ v̈l. ) Rapaics. M ethods¡¡ H igh speed countercurrent chromatography was successfully applied to the
separation of alkaloids from Aconitum coreanum. The structureswere elucidated by their physicochemical
properties and spectroscopic analysis. Results¡¡ Two2phase solvent system composed of CHCl3 2CH3OH2
012 mol¡¤L - 1 HCl (10¡Ã3¡Ã3, volume ratio) was used in this experiment, eight alkaloidswere obtained
from the roots of Aconitum coreanum , which were identified as: 2¦Á2propionyl211¦Á, 13¦Â2diacetyl2142
hydroxyhetisine ( I) , Guanfu base P ( I I) , Guanfu base G ( I I I) , Guanfu base F ( IV) , Guanfu base Z
( V) , Guanfu baseO ( V I) , Guanfu base A ( V I I) , Guanfu baseB ( V I I I). Conclusion¡¡ Compound I
is a new alkaloid, named Guanfu base R.

Key words: high speed countercurrent chromatography; Aconitum coreanum; diterpenoid alkaloid

¡¡ ¡¡ ¸ß ËÙÄæÁ÷É«Æ× ( high speed countercurrent

chromatography, HSCCC)ÊÇÒ»ÖÖ²» ÓÃ¹Ì Ì¬ Ö§³ÅÌå »ò

ÔØÌå µÄÒº2Òº·ÖÅäÉ«Æ×¼¼Êõ[ 1 ] ,Ëü½ Á̈¢ÔÚµ¥Ïò ÐÔÁ÷Ìå

¶¯Á¦Æ½ºâÌå Ïµ Ö®ÉÏ ¡£ÔÚÏ¸ ¹ÜÈÆ³ÉµÄÂÝÐý¹ÜÖùÀï ,»¥

²»Ïà ÈÜµÄÁ½Ïà ÈÜ¼ÁÀûÓÃÂÝÐýÖùÔÚÐÐÐÇÔË¶¯Ê±²úÉúµÄ

ÀëÐÄÁ¦²»¶Ï »ì ºÏ ,Í¬ Ê±±£ÁôÆäÖÐµÄÒ»Ïà (¹Ì ¶¨ Ïà ) ,

ÀûÓÃºãÁ÷±ÃÁ¬ÐøÊäÈëÁíÒ»Ïà (Á÷¶¯ Ïà ) ,ÐÎ³É¹Ì ¶¨ Ïà

ÓëÁ÷¶¯ Ïà Á¬ÐøµÄÁ½Ïà ·Ö¸î Ç÷ÊÆÓë¶ÔÁ÷Ç÷ÊÆ,ÊµÏÖÁ¬

Ðø¡¢̧ßÐ§µÄÒº2Òº·ÖÅä¹ý ³Ì ¡£ËæÁ÷¶¯ Ïà ½øÈëÂÝÐýÖùµÄ

ÈÜÖÊÔÚÁ½Ïà Ö®¼ä·´ ¸´ ·ÖÅä,°´ ·ÖÅäÏµ ÊýµÄ́ Î Ðò,±»ÒÀ

´Î Ï´ ÍÑ¡£

»Æ»¨ÎÚÍ· [ Aconitum coreanum (L ¨ v̈l. ) Rapaics]

Îª Ã«Ý¢¿ÆÎÚÍ· ÊôÖ²Îï ,Ò©ÓÃ²¿Î» Îª ¿ȩ́ ù ,ÓÖ³Æ¹Ø°×

¸½ ,Îª ÖÐÒ½ÁÙ́² ³£ ÓÃÖÐÒ©Ö®Ò»¡£¹Å´ú ±¾²Ý¼ÇÔØ¾ßÓÐ

ìî ·ç ¡¢»¯ Ìµ ¡¢ÔïÊªºÍ Ö¹Í´ Ö®¹¦ Ð§; ÏÖ´ú Ò©ÀíÑ§Ö¤Ã÷Æä

ÖÐµÄÒ»Ð©³É·ÖÓÐ¿¹ÐÄÂÉÊ§³£ µÄ×÷ÓÃ[ 2 ] ¡£¹ú ÄÚÍâ Ñ§

Õß¶Ô¹Ø°×¸½Ö²Îï »¯Ñ§³É·ÖµÄÑÐ¾¿Ö÷Òª¼ ȪÐÔÚ»î ÐÔ³É
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·ÖÉúÎï ¼î ,Æù½ñÎª Ö¹́ ÓÖÐ·ÖÀë³ö 20ÓàÖÖC19ºÍ C20µÄ

¶þÝÆÉúÎï ¼î [ 3 ] ,·ÖÀë́ó¶¼²ÉÓÃÈÜ¼Á·¨ »òÖùÉ«Æ×µÈ·½

·¨ ¡£±¾ÎÄÊ×́Î ²ÉÓÃ̧ßËÙÄæÁ÷É«Æ×·¨ (HSCCC)¶Ô¹Ø

°×¸½µÄ»¯ Ñ§³É·Ö½øÐÐÑÐ¾¿ºÍ ËÑË÷,·ÖÀë²¢ ¼ø¶¨ ÁË 8

¸ö»¯ºÏ Îï ,½ÔÎª C20¶þÝÆÉúÎï ¼î (Í¼ 1) ,·Ö±ðÎª 2¦Á2

propionyl211¦Á, 13¦Â2diacetyl2142hydroxyhetisine ( I ) ¡¢

¹Ø¸½ËÈËØ( I I) ¡¢¹Ø¸½¸ý ËØ( I I I) ¡¢¹Ø¸½¼ºËØ( IV ) ¡¢¹Ø

¸½ ZËØ( V) ¡¢¹Ø¸½³½ËØ( V I) ¡¢¹Ø¸½¼×ËØ( V I I)ºÍ ¹Ø¸½

ÈÉËØ( V I I I) ¡£ÆäÖÐ»¯ ºÏ Îï IÎª Ò»̧ö ÐÂÉúÎï ¼î ,ÃüÃû

Îª ¹Ø¸½Î´ ËØ( Guanfu base R) ¡£ I I¡«V II IÎª ÒÑÖª»¯ºÏ

Îï ¡£±¾·¨ ¼ò±ã¡¢¿ì ËÙ¡¢̧ßÐ§,Îª ½ñºó¹Ø°×¸½¼°ÆäËûÖ²

Îï »î ÐÔ³É·ÖµÄ·ÖÀëÖÆ±¸Ìá ¹©ÁËÒ»Ìõ ÐÂÍ¾¾¶¡£

I Guanfu base R R1 = propionyl R2 = R3 =Ac

II Guanfu base P R1 = isobutylryl R2 = R3 =Ac

II I Guanfu base G R1 = R2 = R3 =Ac

IV Guanfu base F R1 = isobutylryl R2 = H¡¡ R3 =Ac

V Guanfu base Z R1 = isobutylryl R2 = R3 = H

V I Guanfu base O R1 = propionyl R2 = H¡¡ R3 =Ac

V I I Guanfu base A R1 = R3 =Ac R2 = H

V I I I Guanfu base B R1 =Ac R2 = R3 = H

F igure 1¡¡ Structuresof compounds I - V I I I

F igure 2¡¡ Key HMBC correlationsof compound I

»¯ºÏ Îï I¡¡ÎÞÉ«·½¾§(CHCl3 ) ,µâ»¯ îé ¼Ø·´ Ó¦³Ê

ÑôÐÔ,mp 156¡«157 ¡æ¡£UV (¦Ëmax nm) : 205 (Ä©¶Ë) ¡£

¸ß·Ö±æÖÊÆ×̧ø ³ö ¸Ã»¯ ºÏ Îï µÄ×¼·Ö×ÓÀë×Ó·å [M +

H ] +µÄ×¼È·Ïà ¶Ô·Ö×ÓÖÊÁ¿Îª 4861245 3 (ÀíÂÛÖµÎª

4861248 6) ,Ìá Ê¾Æä·Ö×ÓÊ½Îª C27 H35 NO7 ,²» ±¥ºÍ ¶È

Îª 11¡£ IR cm - 1 ( KB rÑ¹Æ¬) : 3 433 ( 2OH ) , 1 737,

1 228 ( 2COOR) , 3 004, 1 650, 910 (»· Íâ C =CH2 ) ¡£

¸Ã»¯ºÏ Îï (Í¼ 2) 1 H NMRÖÐ¦Ä5125 (1H, br s,W1 /2 =

1012 Hz) , 5111 (1H, d, J = 9 Hz) , 5109 (1H, s)ÏÔÊ¾

C20¶þÝÆÉúÎï ¼î¹Ç¼ÜÉÏÖÙ́¼±»õ£»¯ ºó Ïò µÍ ³¡ Î» ÒÆµÄ

C2 , C11 , C13Î» ÖÊ×ÓÐÅºÅ ,ÇÒH22, H211 Îª ¦Â2H, H213

Îª ¦Á2H [ 4, 5 ] ;¦Ä4186 (1H, br s) , 5104 (1H, br s)ÏÔÊ¾¹Ç

¼ÜÉÏ C17Î» 2¸ö »· Íâ Ë«¼üÖÊ×ÓÐÅºÅ (C20¹Ç¼Üº¬»· Íâ

Ë«¼ü) ;¦Ä1119 (3H, s)ÏÔÊ¾C18¼×»ùÖÊ×ÓÐÅºÅ ,Î´ ¼û

¼×Ñõ»ùµÄÐÅºÅ ,±íÃ÷̧Ã»¯ºÏ Îï ¿ÉÄÜ²»ÊÇC19¶þÝÆÉúÎï

¼î (Ìì È» C19¹Ç¼ÜµÄÉúÎï ¼î¶àº¬¼×Ñõ»ù ) ¡£ÒÔÉÏÌØÕ÷

Ìá Ê¾̧Ã»¯ºÏ Îï ¿ÉÄÜÊÇµäÐÍµÄ C20ÐÍ¶þÝÆÉúÎï ¼î¡£»¯

ºÏ Îï IµÄ13 C NMRÔÚ¦Ä90¡«99, 11¡«16, 40¡«55´¦ Ã»

ÓÐÍ¬Ê±³ö ÏÖÐÅºÅ ,ËµÃ÷ I µÄ½á¹¹ ÖÐÃ»ÓÐ¶ñßò»· ¡¢

N2CH3 ,N2CH2 CH3 ,ÕâÓëHetisineÐÍÉúÎï ¼îÄ¸ºËµÄÌØ

Õ÷Ò»ÖÂ[ 5 ] , ½øÒ»²½ÍÆ²â »¯ ºÏ Îï I ÊôÓÚ C20 ¶þÝÆ

HetisineÐÍÉúÎï ¼î¡£ 1 H NMRÖÐ¦Ä 2103 (3H, s) , 2104

(3H, s)¼°13 C NMRÖÐ¦Ä16912, 17015 (Á½×éÐÅºÅ·å ·Ö

±ðÔÚHMBCÖÐÓÐÏà ¹Ø )µÄÐÅºÅ·å Ìá Ê¾̧Ã»¯ ºÏ Îï ¿ÉÄÜ

º¬ÓÐ2 ¸ö ÒÒõ£»ù; 1 H NMRÖÐ¦Ä 1116 ( 3H, t) , 2151

(2H, q) ( 1 H21 H COSY Æ×ÏÔÊ¾Á½ÕßÏà ¹ØÐÅºÅ ) Óë
13 C NMRÖÐ¦Ä17318µÄôÊ»ùÌ¼Ïà ¹Ø ,Ìá Ê¾¿ÉÄÜº¬ÓÐ±û

õ£»ù¡£³ý ÒÔÉÏÕâ3¸ö ²» ±¥ºÍ ¶È,·Ö×ÓÖÐ»¹ Ê£Óà 8¸ö

²»±¥ºÍ ¶È,ÓëHetisineÐÍÄ¸ºËµÄ 8¸ö ²» ±¥ºÍ ¶ÈÏà ·û ¡£

»¯ºÏ Îï IµÄ1 H NMRÓë¹Ø¸½¸ý ËØ( Guanfu base G,

I I I)Ê®·ÖÏà ËÆ,Ö»ÊÇÔÚ I I IµÄ1 H NMRÉÏ ¦Ä210×óÓÒ³ö

ÏÖ 3¸ö 2COCH3ÐÅºÅ ,¶ø IµÄÇâÆ×ÉÏ ¦Ä 210×óÓÒ½ö³ö

ÏÖ 2¸ö 2COCH3ÐÅºÅ ,ÔÚ¦Ä2151 (2H, q) , 1116 (3H, t)

³ö ÏÖ±ûõ£»ùÐÅºÅ¡£»¯ ºÏ Îï IµÄ13 C NMRºÍ ¹Ø¸½ËÈËØ

( Guanfu base P, I I)»ù±¾Ïà ·û ,Ö»ÊÇÔÚ̧ß³¡ ±È I IÉÙÁË

1¸ö¼×»ùÌ¼ (±í 1) ¡£¸ù ¾Ý IµÄ HMBCÆ×,¦Ä 16912µÄ

ôÊ»ùÌ¼Óë¼×»ùÇâ¦Ä 2104 (3H, s)ÒÔ¼° H213 (¦Ä 5109)

Ïà ¹Ø ,È·¶¨ C13Î» Á¬×ÅÒÒõ£»ù;¦Ä17015µÄôÊ»ùÌ¼Óë¼×

»ùÇâ¦Ä2103 (3H, s)ÒÔ¼° H211 (¦Ä 5111) Ïà ¹Ø ,È·¶¨

C11Î» Ò²Á¬×ÅÒÒõ£»ù; ¦Ä 17318 µÄôÊ»ùÌ¼Óë¦Ä 1116

(3H, t) ,¦Ä2151 (2H, q)Ïà ¹Ø ,ËµÃ÷·Ö×ÓÖÐ́æÔÚ1¸ö

±ûõ£»ù ,ÓÉ1 H NMR¿ÉÖª ,Ä¸ºËÉÏµÄ C2 , C11 , C13Î» ÉÏ

ÓÐõ£»ùÈ¡´ú ,¹ÊÍÆ¶Ï ±ûõ£»ùÁ¬½ÓÔÚC2Î» ÉÏ (Í¼ 2) ¡£

¹Ê»¯ ºÏ Îï I Îª : 2¦Á2propionyl211¦Á, 13¦Â2diacetyl2142

hydroxyhetisine,Îª Ò»ÐÂ»¯ ºÏ Îï , ÃüÃûÎª ¹Ø¸½Î´ ËØ
( Guanfu base R) ¡£
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ÊµÑé²¿·Ö
XT24Ë«Ä¿ÏÔÎ¢ ÈÛµãÒÇ(ÎÂ ¶ÈÎ´ Ð£Õý) ; N icolet

A vater 360 FTºì Íâ ·Ö¹â ¹â ¶È¼Æ;µº ½òUV 22401PC;

A glient 1100 Ïµ ÁÐ LC /ESI/TOF ÖÊÆ×ÒÇ; B ruker

AV300ÐÍºË´Å¹² ÕñÆ×ÒÇ; HSCCC2TBE 300ÐÍ¸ßËÙÄæ

Á÷É«Æ×ÒÇ,ÉÏº£Í¬ Ìï Éú»¯¼¼ÊõÓÐÏÞ¹«Ë¾; DBS2100ÐÍ

µçÄÔÈ«×Ô¶¯ ²¿·ÖÊÕ¼ Ǣ÷¡£±¡²ãÉ«Æ×¹è½º GF254 (10¡«

40¦Ì )ºÍ ÖùÉ«Æ×ÓÃÑõ»¯ÂÁ(200¡«300Ä¿)¾ùÎª Çàµºº£

Ñó»¯ ¹¤ ³§ Éú²ú ¡£É«Æ×ÓÃÈÜ¼Á¾ùÎª AR¼¶,ÄÏ¾©»¯ Ñ§

ÊÔ¼Á³§Éú²ú ¡£Ò©²Ä²É×ÔÁÉÄþÎ÷ ·á µØÇø,ÓÉÉòÑôÒ©¿Æ

´óÑ§Îâ Î¬ ´º ½ÌÊÚ¼ø¶¨ Îª Ã«Ý¢¿ÆÎÚÍ· ÊôÖ²Îï »Æ»¨ÎÚÍ·

[ Aconitum coreanum (L ¨ v̈l. ) Rapaics]µÄ¿é×´¸ù ¡£

1¡¡Ìá È¡·ÖÀë

È¡»Æ»¨ ÎÚÍ· ¸ÉÔï¿ȩ́ ù ·ÛÄ©(¹ý 1ºÅÉ¸ ) 3 kg,

95%ÒÒ́¼»ØÁ÷Ìá È¡ 3´Î ¡£ºÏ ²¢ Ìá È¡Òº ,Å¨ËõÖÁÎÞ´¼

Î¶ ¡£ÓÃÏ¡ ÑÎËáËá»¯ ,ÒÒËáÒÒõ¥ÝÍÈ¡ ,µÃÌá È¡Îï A ºÍ

ËáË®Òº B¡£B ²¿·ÖÓÃ°±Ë®¼î»¯ ,ÔÙÓÃÒÒËáÒÒõ¥ÝÍÈ¡ ,

µÃ×Ü¼î C(11 g) ,¾­³£Ñ¹Ñõ»¯ÂÁÖù́Ö·ÖÀë,ÓÃÒÒÃÑÏ´

ÍÑ ,·ÖµÃ D, E (414 g)ºÍ F²¿ ·Ö¡£ÓÃÂÈ·Â 2¼×́¼2012

mol¡¤L - 1 HCl (Ìå »ý±È 10¡Ã3¡Ã3)×÷Îª HSCCC·ÖÀëµÄ

ÈÜ¼ÁÏµ Í³ ,ÖÃ·ÖÒºÂ©¶· ÖÐ,»ì ÔÈ,¾²ÖÃ,·Ö³É¹Ì ¶¨ Ïà
(ÉÏ²ã )ºÍ Á÷¶¯ Ïà (ÏÂ²ã ) ¡£Ê×ÏÈ½«¹Ì ¶¨ Ïà ±ÃÈȩ̈ ßËÙ

ÄæÁ÷É«Æ×ÒÇ,½Ó×Å±ÃÈëÁ÷¶¯ Ïà ,´ï µ½Æ½ºâÊ±,¹Ì ¶¨ Ïà

±£ÁôÁ¿Ô¼Îª 150 mL (±£ÁôÂÊÎª 50% ) ¡£È¡ E²¿ ·Ö

1 g,ÓÃµÈÌå »ýµÄÁ÷¶¯ Ïà ¡¢¹Ì ¶¨ Ïà Ô¼10 mL ÈÜ½â,½ø

Ñù,Á÷ËÙ2 mL ¡¤min- 1 ,×ªËÙ850 r¡¤min- 1 ,ÓÃ×Ô¶¯Á÷

·ÖÊÕ¼ Ǣ÷Ã¿ 10 mL ÊÕ¼¯ 1¹Ü ,²¢ÓÃTLC (¹è ½º G°å ,

Õ¹¿ª¼ÁÎª ÒÒËáÒÒõ¥ 2Ê¯ÓÍÃÑ1¡Ã1,°±Ë®±¥ºÍ ¡£ÒÔµâ»¯

îé ¼ØÏÔÉ«)½øÐÐ¼ì²â ,È¥µô×é·ÖÖØµþµÄÊÔ¹Ü ,ºÏ ²¢ Ïà

Í¬ RfÖµµÄÊÔ¹Ü¡£×Ü·ÖÀëÊ±¼äÎª 1112 h,½á¹ûµÃµ½»¯

ºÏ Îï I (31 mg) , I I (12 mg) , I I I (133 mg) , IV (127

mg) , V (76 mg) , V I (10 mg) , V I I (156 mg)ºÍ V II I

(88 mg) ¡£

Table 1¡¡ NMR spectral data of compound I (CDCl3 )

No. ¦ÄC
3 ¦ÄC ¡¡¦ÄH (Hz) ¡¡ ¡¡ ¡¡ HMBC 1H21H COSY

1 2919 2919 1162 ( d) 3 3 H220, H29, H25, H23 22H, 32H
2193 ( d, J = 1512) 22H, 32H

2 6915 6719 5125 (m) H21, H23 12H, 32H
3 3615 3612 1158 (m) 3 3 H219, H21, H218 22H

2100 (m) 3 3 22H, 12H
4 3713 3517 H23, H218
5 5914 5618 1191 (m) H220, H21, H29, H23, H218, H27 62H
6 6310 6417 4110 (m) H220, H219, H27, H25 202H, 52H, 72H
7 3115 2918 1156 (m) 3 3 H29, H25 62H

2160 ( dd, J = 1416, 216) 62H
8 4419 4419 H211, H217, H220, H212, H21, H29, H215, H27, H213
9 5116 5116 2139 ( d, J = 910) H211, H213, H220, H212, H21, H215, H25, H27 112H

10 4518 4616 H211, H213, H21, H29, H23, H220
11 7513 7417 5111 ( d, J = 910 Hz) H213, H212, H29, H22¡å 122H, 92H
12 4611 4515 2172 (m) H211, H213, H217, H220, H29 112H, 132H
13 8015 8117 5109 ( br s) H211, H220, H212, H22Ê 122H
14 7815 7816 H211, H213, H220, H212, H29, H215, H27
15 3017 2919 2118 ( d, J = 1719) H217, H212, H29, H27 172H

2134 ( d, J = 1719) 172H
16 14212 14018 H211, H213, H212, H215
17 11011 11111 4186 ( br s) H212, H215 152H

5104 ( br s) 152H
18 2914 2912 1119 (3H, s) H219, H25, H23
19 6216 5914 3141 ( d, J = 1211) H220, H25, H23, H218

3159 ( d, J = 1211)

20 6915 6912 4175 ( s) H219, H213, H29, H25, H27, H21 62H
1¡ä 17610 17318 H22¡ä, H23¡ä
2¡ä 3412 2811 2151 (2H, q, J = 715) H23¡ä 3¡ä2H
3¡ä 1912 819 1116 (3H, t, J = 715) H22¡ä 2¡ä2H
4¡ä 1815
1¡å 17014 17015 H211, H22¡å
2¡å 2111 2113 2103 (3H, s)

1Ê 16914 16912 H213, H22Ê
2Ê 2113 2110 2104 (3H, s)

3 13 C NMR chemical shift of compound I I; 3 3 Obtained from 2D2NMR experiment
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