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Abstraat - Fmm the mot extracts of m dolichorhynchum Wang Tar. subplebraturn 

T. L. King, we have isolated f ive new minor alkaloids: dolichotine A ( I ) ,  dolichotine 

B ( I I ) ,  dolichotine C (111), dolichotine D (IV) and b l i c h o t i n e  E (V), besides yuna- 

wni t ine  ( m ) ,  8-deacetylyunawnitine (VII),  crassicauline A (VIII), talatisamine 

(IX), wlumbidine (X) and oammamnine ( X I ) .  The structures of theme alkaloide were 

detellnined with the a id  of spectral data and mrrelat ion with compounds of establi- 

shed structures. The s t m o t u e  of dolichotine C was wnfimed by syntheeis fmm ta- 

latisamine and par t i a l  hydrolysis. A l l  the new alkaloids a re  oharaoteristic of am- 

m t i o  acid es te r  o r  palmitic aoid e s t e r  substituted a t  C8 of Cqg-diterpenoid a l k e  

loida. 

The mot  of dolichorhynchum Wang var. subdabraturn T. L. Ming was wllec ted  i n  Zhongdian, 

the northwest of Yunnan. Being strong poisonous, i t  has been used to smear on kn armwhead to k i l l  

a n i d .  After our investigating this plant material, i t  abawad tha t  the major mmponent is yunam- 

n i t ine  i n  0.13 $ yield. The toxici ty  of yunawnotine was reported.' Fmm the mot  of dolichorhyn- 

&um f ive  new minor alkaloids - doliohotina A ( I ) ,  dolichotine B (II),  dolichotine C (III),  doli- -, 
ohotine D (IV) and dolichotine E (V), as well a s  s i x  knovn alkaloids - yunswnitine (VI), &deace- 

tyl-mnitine (VII), craasicadine A (VIII), talatisamine (IX), mlumbidine (X) and camamnine 

( X I ) ,  have been ieolated. I n  t h i s  report we wish t o  describe the separation and s tmoture detemi- 

nation of these mmpounds. The crude alkaloid mixture was obtained by acidif icat ion with BzS04, 

basifioation with 3C$ WOE to pE 8.9 and extraction with MC19 Colunm chmmatography and preparai 

t i v s  t l o  afforded eleven alkaloids. 

P' 



Table l. 13c nmr chemical shifts and assiments for talatiaamine(IX), 14-s~ltyltalatisamFne(1Xa), 
mmnine(XI), mlumbidine(X), daliohoPine A(I), doliohotins B(II), doliohotins D(IV), 
bliohotine E(V) , orassioauline A(VII1) and vilmorrianine C(XI1). (OC13) 

Carbons IX IXa XI X I I1 IV H I  V VIII 

C(1) 86.3 85.5 86.0 85.6 85.1 85.2 85.1 85.1 84.2 e.8 
c(2) 25.9 26.0 25.6 26.0 26.1 26.3 26.4 26.4 25.8 25.9 
c(,) 32.8 34.2 3Z.2 32.0 32.2 32.3 11.8 34.9 35.3 35.4 
C(4) 38.6 38.5 38.7 38.5 38.1 38.4 39.1 39.1 39.6 39.1 

C(5) 38.9 40.9 38.7 38.5 41.4 41.8 49.1 49.2 48.8 48.9 

C(6) 24.8 24.9 24.7 23.9 24.7 25.1 83.4 82.6 83.8 83.3 
c(7) 46.0 46.3 45.9 40.0 45.6 45.6 44.9 44.9 49.1 50.4 
C(8) 72.8 73.6 73.4 78.2 85.9 86.5 85.8 85.9 85.4 85.3 
C(9) 47.1 45.3 47.3 45.4 42.1 42.1 49.2 49.3 40.7 40.9 
C(10) 46.0 40.6 45.7 45.7 38.6 39.2 43.9 43.9 44.6 44.9 
C(11) 48.8 48.8 48.9 49.1 48.5 49.0 50.6 0.3 50.0 49.8 
C(12) 27.9 28.4 28.0 28.9 28.4 28.8 29.2 29.0 34.5 41.5 

C(13) 45.1 45.8 37.8 39.1 44.8 45.2 39.8 39.1 75.8 75.1 
C(14) 75.6 76.9 75.7 75.1 75.3 75.8 75.3 75.4 79.0 78.9 
c(l5) 38.8 37.8 39.1 35.2 37.5 37.8 38.1 37.9 38.4 38.9 

82.4 81.7 82.4 82.6 82.7 83.1 82.9 83.5 84.0 83.9 

c(17) 62.9 62.1 62.9 62.4 61.6 61.7 61.3 61.7 62.3 61.6 

C(18) 79.5 80.0 68.9 79.2 79.1 79.4 80.4 80.6 80.4 80.4 
c(19)  53.3 53.2 53.5 53.2 52.7 53.2 54.0 53.8 54.2 53.8 
B-CH2 49.5 49.3 49.5 49.4 49.0 49.3 49.3 49.0 49.4 49.1 

&3 13.7 13.4 13.4 13.6 13.1 13.3 13.0 13.4 13.6 13.1 

c(1)' 56.3 56.0 56.1 56.1 55.1 56.0 56.6 56.6 55.7 56.1 

c(6)' - - - - - - 58.1 57.8 58.0 57.8 

C(16)' 56.4 56.0 55.8 56.4 55.8 56.0 55.9 56.0 58.9 58.7 

~(18)' 59.5 59.4 59.5 59.1 59.4 59.1 59.1 59.4 59.1 
C(8)aCHz - 55.9 - - - - - - 

&3 - 16.2 - - - - - - 

g 170.6 171.1 171.5 - 169.8 - 169.8 
21.2 21.1 21.6 - 21.8 - 21.3 

C-0 - - 172.5 - 172.6 - 
I 
' 7 2  

- - 22.6 - 22.8 - 
(72)13 - - 24.0-30.0 - 24.0-30.0 - 
a 3  - - 11.4 - 11.6 - 

164.3 164.7 166.0 166.2 166.3 166.3 
1123.8 1 .  123.0 123.0 123.2 123.1 
2 131.1 112.0 131.8 131.8 132.1 131.9 
3113.2 149.8 113.8 113.7 114.2 114.1 

4162.9 153.0 163.5 163.5 163.9 163.8 
5113.2 110.4 113.8 113.7 114.2 114.1 
6 131.1 123.4 131.8 131.8 132.1 131.9 

3' - 56.1 - - - - 
4' 56.2 56.6 55.4 55.4 55.5 55.4 
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Dolichotine A ( I )  was obtained aa an amorphous compound, [O()e+15.2* (CEC13), C34847N08 (deduced 

fmm m ,  *H- and 130- spectral data).  The 130nmr spectrum ezhibited 34 l ines  corresponding 

to 34 csrten a tom of the m l e d e  (see Table 1).  The i r  spectrum showed no absorption ateve 

3200 m-?, indioating the absence of hydmxyl grows i n  d o l i b t i n e  A. The lB-nmr speotrum gave 

signals a t  6 1.09 (38, 4, J - 7 He, NCHzCHJ), 1.79 (38, a, OCO~L), 3-24, 3.30, 3.33 (each 38, 
a, o m j ) ,  3.85 (38, 5, W%), 4.83 (1% 4, J - 4.5 E=, c14+-g), 6-91? 7.94 (.ad =, a, J - 
9 E., A2B2 type, AI-g), showiq that  doliobotine A i s  a Clgditerpenoid alkaloid having an N- 

ethyl, three metboxyls, an acetyl and one anisoyl group. Comparison of lB-nmr spectral data of 

d o l i d t i n e  A (I) with those of ~ s o e l a c h a s m a m n i t i n e 2  which appeared a si@ a t  6 4.10 (18, 

dd, J1 - 6 He, J2 = 1 HE, ~ g - @ )  i n  its spectrum, showed that  dolichotine A has no methoxyl 

group a t  CS. The loss  of 31 mass unit  fmm the m l e d a r  ion to giw an intense peak suggested 

a methoxyl p u p  a t  Cl of a Cqy-ditarpenoid alkaloid and the methoxyl group a t  Cl  being d- 
onent ,3  which i s  a lso supported by the chemical s h i f t s  of the l3C-rum epect- e t  6 85.1 (d) ,  

26.1 ( t )  and 32.3 ( t )  earresponding to Cl, C2 and C j  of dolichotine A, respectively.4 The PE* 

aence of Cq84CB3 i n  I was supported by the carbon signals a t  6 59.3 (9) and 79.7 ( t )  of the 

13onmr s p e o t m . 4  Aamrding to the biogenesis of C l F t e r p e n o i d  alkaloids,5~6 there i s  us&- 

l y  subetituent a t  C16. Alkaloids without an oxygen subatituent a t  C13, but bearing CB- 

OBe o r  Cg-OAe a d  C144Ac, show a 38 singlet  f o r  the acetate methyl p u p  between 6 1.76-1.79 

and a 1H t r i p l e t  f o r  C14-H between 6 4.80-4.82.2 However, aLkaloids with the reverse arrange- 

ment, v iz .  C84Aa and C144Bn o r  C144Ae, such ss 8-seetyl-14-benzoylneoline, show a 38 singlet 

for  the acetate methyl between 61.34-1.46 and a lB t r i p l e t  f o r  C14-H between 65.00-5.11.7 

Because dolichotine A revealed a 38 s ing le t  st 6 1.79 and a 18 t r i p l e t  a t  6 4.83, it wae pm- 

posed f o r  s tmcture  I. B y d m l y s i ~  of dolichotine A with Z$ KOH i n  MeOE gave talatisamins and 

anis io acid. So dolichotins A i e  hsoyl-14-aoetyltalatisamine. 

Doliohotine B (11) wan obtained aa an am~rphoua compound, C35B4gN09 (deduced fmm ma, IH- and 

13onmp spectral data) ,  (d]. 0- (CEclj). The TH- and l3c-r spectral data of d o l i d o t i n e  B 

(11) are very similar to  those of d o l i d o t i n e  A ( I ) ,  ezaept f o r  differences of signals i n  the 

ammatie region. Comparison of ammatic signals of I1 with those of I revealed that  dolichotine 

B possesses a veratmyl gmup instead of an anisoyl group as i n  dolichotine A. In addition 11 is 

30 mass un i t  mre than I ,  showing that  I1 has one methoxyl group more than I. The 1 3 ~ n m r  data 

f o r  dolichotine B are given i n  Table 1. Eydmlyeis of dolichotine B with 28 KOB i n  MeOE gave ta- 

latiaamine and veratr io  acid. So d o l i o k t i n e  B i s  8-veratmyl-14-aoetyltalati~amine. 

Dolichotine C (111) was obtained aa an amorphous compound, C35E47N07 (derived fmm m, ?H- and 

1%-nmr speotral data).  The i r  and 18-nmr spectral data showed tha t  dolicbotine C possesses a 

cim-yl groups insteed of an slusoyl gmup as i n  dolichotiae A and a veratmyl  gmup as i n  do- 

l i b t i n s  B. The signal f o r  the aoetoxyl pmtons i n  the l8-nmr speot- of dolichotine C oonrre 

a t  6 1.95, w h i d  i s  a t  a l i t t l e  higher f i e l d  than the n o d  signal9 but is a t  lower f i e l d  than 

the corresponding siepal i n  dolichotine A (6 1.79) and dolichotine B (6 1.74). I n  do l ido t ine  C 

which was es te r i f i sd  with oiMamio acid, the plane of the benzene r ing i s  fur ther  sway from the 

aaatate methyl group whiah, however, i s  d o s e  to  the double bond. Benae the smaller s h i f t  ( 6  1.95) 

i n  the aoetoqrl pmtons signal must be due to the anisotmpic action of the double bond, vhioh is  

not as s tmng as thah of the ammatic ring. I n  addition, ~baemanth imine~  manifests a 38 singlet 

for  the aaetoxyl pmtons a t  6 1.77 and a 18 signal f o r  C14-E a t  64.80. But dolichotine C ahowe a 



ainglet (6 1.95) and a 18 s i g n d  a t  6 4.82. So d o l i d t i n e  C was designated as 5- 
ci~amoyl-14-aoetyltalatisamine. It was mnfimed by synthesis fmm talatisamine (IX). Acatyla- 

tionlo of I X  with Ac20 and pyridine gave 14-acetyltalatisamine (Ixa). The l3C-nmr spectral data 

f o r  IXa are given i n  Table 1. Cinnamoylation of 1x8 with oimamic anhydride and @SOH i n  toluene 

afforded 5~-oimamoyl-14-aoetyltalati~amine (IXb), which i s  identical i n  every respect with 

111. Furthermore, par t i a l  hydrolysis of IXb and 111 with d i o r a n s H 9  (111)11 gave IXa showing one 

spot on t lc .  Therefore, dolichotine C has s tmcture  111. 

(IV) Dolichotins D R ~ - C O C ~ ~ H ~ ~  j B Z ~  ( V )  Dolichotins E B1=Hj B ~ C O C ~ ~ H ~ ~ I  B b A s  

( X I )  Vilmrrianins C B1-Aoj R ~ A S  (VI) Yunaoonitine RI-OH) B ~ A O ~  

( ~ 1 1 1 )  Chasmanins R ~ - R ~ - H  (VII) 5Dsacetsl-mnitine R?-OH) B2-H# ~ 3 - b .  

( ~ I I )  Craseioaulins A RI -H~ B ~ - A O ~  EL), 

(XIV) Bikhoonine R*-BZB3-H 

Dolichotine D (IV) was an amorphous compound, CqgH77NOg (derived fmm the m, ?B- and 13C-nmr 

speatral data).  The ')C-nmr spectral data are given i n  Table 1. The l~-nmr spectrum showed that  

dolichotine D has the functional formula of Cj9-dlterpenoid alkaloids - Cl@22(h'CH2CHj)(OCBj)4 

( C H 3 ~ ~ & ~ ~ ) ( ~ 1 5 ~ 3 ~ W O ) . 1 2  The mass a p e c t m  exhibited two fragments a t  m/e 256 and m/z 135 m r  

responding to palmitic a d d  and anisoyl gmup, respectively. Acmrding to the ms fragmentation 

pattern3913 of Clg-diterpenoid alhaloida substituted with eater,  m l e d a r  ion preferred losing 

C&ester to losing Cl-methow when the es te r  gmup attaohing a t  C8 i s  largej  whether first losing 

Cg-ester o r  C1-metholry the intense character is t ic  peek i s  always corresponding to tbe fragment ion 

which has just  l o s t  C14CH3. The mass spectrum of d o l i d t i n e  D exhibited an intense peek a t  m/= 

536 (M+- C15B)lmE - OCH3, 90) showing a rCmetho41 gmup a t  Cl, and a fragment peek a t  m/z 567 

(M+- c15H31cooa, 27) but no fragment pe& a t  m/e 671 (M+- 152) o r  m/z 688 (M+- 135), s o  t h i s  re- 

vealed tha t  dolichotine D possesses a palmityl gmup a t  CO. Comparieon of 1 3 ~  spectral data 

of dolichotine D with thoee of v i lmrr ian ine  C (XSI) indicated tha t  d o l i d t i n e  D possesses a pal- 

d t y l  gmup inatead of an acetyl gmup a s  i n  vilmorrianine C. Hydmlyeis of dolichotine D with @ 
KDB i n  YeOB gaw ohasmanine, p s l d t i o  aoid and anis io aoid. D o l i d t i n e  D was designated as atruc- 

t u r e  I V .  

Dolichotine E (V) xas obtained a s  an mowhow com~omd, CqgH77NO10 (deduoed fmm the m s ,  l& and 

I%-nmr epeotral data). The 13C-nmr spaotral data f o r  dolichotina E a m  given i n  Table 1. Compari- 
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son of ir, 1% and 130-nmr speotra of dolichotine E with those of doliohotine D revealed that 

there is a hydmql  subetifuent i n  doliohotine E. dllvrloida with a hydmql  -up a t  C13, bear- 

ing C144As and C164CH3, show a 1H doublet f o r  the C144 between d 5 .W.11  and a 3H singlet 

f o r  the C164CHj between 6 3.50-3.65. R m p l e s  are orassicauline A, cmesi-ins and forea- 

tins.14 But alkaloid8 without s hydrcxyl group a t  Cl), still bearing C144An and C164CH3, show 

a 18 t r i p l e t  f o r  the C144 beheen 6 5.00-5.10 and a 36 singlet for the C164cE~ between 6 3.3% 

3.40, such as  doliohotine D, fotssamnitine and craasicaudins.l4 Because dolichotine E shown a 

1s doublet a t  6 5.10 and a 36 singlet a t  6 3.54, it indicated that V posseeaea a hydmql  p u p  

a t  C13. Eydmlysis of V with '& KOH i n  XeOH gave bilrbaoonine, palmitio aoid and anisia a d d .  So 

doliohotina E wae s ea i aed  aa structure V. 

Melting point was detsmined on a ThomseKofler hot stage equipped with a miomsmpe. Ir spectra 

were teken on Per?dn-Elmer mdel  577 spectmphotomater. ls-~rnr speatra were m on BRUCKHL HE-90 

spectmmeter with l%3 aa an i n t e d  reference. I k -~ rn r  spectra were operated on BWMQl AU-403 

speotmmeter i n  C D C l y  ohemid  sh i f t s  are reported i n  ppm downfield fmm m. ldaas spectra rere 

measured on a Finnigan-4510 instrument. 

Plant material. The mot  of m doliohorhynohum Wang var. aubglabratum l'. L. Wng w s e  m- 

l lectad i n  mngdian, Y m ,  China. This plant waa identified by Pmfessor King Tianlu, Kunming 

Ins t i tu te  of Botany. 

a t m o t i o n  and fraotionation. Powdered mots of L. &liohorhsnobum (10.3 Kg)  wen, extracted d t h  

85% sthanol (4 X 4 1 )  a t  room temperature fo r  one week. After evaporation of the solvent, the re- 

sidue (304 g) was acidified with '& H2S04 (2 1) and axtrsoted with C H C l j  ( 5  X 1.5 1 )  * eve a 

o d e  al laloid mirture - baae A (160 g) ,  whioh i s  due to unperfeot aoibification. The acidic 

water phase wse bssified with WOE and ertrsotsd with CHC13 (5 X 1.5 1 )  to give a C N d e  al- 

kaloid mixture - bsee B (100 g). 

Isolation of doliohotine A ( I ) .  doliohatine B (11). doliohotine C (111). d o l i b t i n e  D (IT), do- 

liohotine E (V). orassicnuline A (VIII) and yunamnitine (VIL. A solution of base A (160 g) in 

CEClj (250 m l )  ran evsponted with 400 8 of s i l i c a  gel. The mixture was plaoed on the top of a 

ml- f i l l ed  with 4.5 Kg of s i l i c a  gal and eluted with petmleum ethe-aetone (915) to afford 

fraction A1 (91 g), end with acetone to afford fraction A2 (4.5 g). A1 was hmstographed on a 

ml- mntsining 2 Kg of L1203 (neutral, aot ivi ty n) and eluted with petrolsum ether, Pstmleum 

ethelcEMAc (9812) to afford doliohotine D (IV, 31 mg), petml- ether-EWAo (9816) to ev. f r a e  

tion A3 (1.5 g), petmleum ethex-EMAo (98t10) to afford fraction Q (2.1 g), Petroleum e t h e r  

EMAo (981ZO) to @v* doliohotine E (V, 30 mg), petmleum ether-EMAc (98830) to @V8 OrSsSiC%U- 

l ine  A (VIII, 1.5 g) and EMAo. By prepra t ive  t l o  over s i l i c a  gel ((iFz54, cyoloharsns2@ Et2NH), 

A) and Q afforded doliohotine A ( I ,  120 mg), doliohotine B (11, 140 mg) and doliohotine C (111, 

20 mg). Crystallization of A2 fmm ether gavn yunamnitine (VI, 3.5 g). 



Isolat ion of yunamnitine (m). 8 - d e a ~ e t ~ l y u n a m n i t i n e  (VII ) ,  talatisemine (IX), mlumbidine ( ~ 1  

and csmmammne (XI)-, A solution of base B (100 g) i n  CHClj (200 ml) was evapomted with 300 g 

of U s 3  (neutral,  a c t i v i t y  1 1 ) .  The mixture was placed on the  top of a mlunm f i l l e d  with 2.5 K g  

of f i g 3  and eluted with ether to  give mlumbidine (X ,  30 mg), hemneEMAc (9081) to  afford tar 

latieamine (IX, 2.4 g ) ,  heme--EMAc ( l  $2) to give yunamnitine ( V I ,  10 g) ,  hewe-EMAo (I r50) 

to give 8-deacetylyunamnitine (VII,  15 mg) and SMAc to afford cammoonine ( X I ,  32 mg). 

Ident i f icat ion of dolichotine A (I). Dol icho t in~  A is an amorphous compound, (0(],,+15.2° (CHC13)I 

IH nmr (CDC~J) d 1.09 ( m ,  4, J = 7 He, NCH2CHJ), 1.79 ( B ,  8, OWCHJ), 3.24. 3.30, 3.33 (each 

B, a, OCHJ), 3.85 (3% a, OC&,), 4.83 (lH, 4, 5 - 4.5 He, cl4+-!), 6.91, 7.94 (each ZH, d, J - 
9 He, AzB2 type, .4r-g)j ir (KBr) 1135, 1700 ( e s t e r ) ,  1600, 1510, 850, 710 (&)I m s  m/=  591 (M+, 

1.6), 566 ( F -  OCH3, 47.1), 445 (M+- CH-,OC@COO8, 68.1), 414 (M+- O C H j  - CH30CgBqCOOH, 80), 152 

(CH30C@COOH, 1 0 0 ) ~  the 13C-MW spectra l  ds ta  a m  given i n  Table 1. 

Hyamlysis of dolichotine A. Dolichotine A (50 W) was dissolved i n  5 m l  of Z$ KOH i n  MeOH and 

allowed to stand a t  mom temperature f o r  6 h. Removal of solvent under reduced pressure gave a 

residue which was mixed with a small amount of H$ and extracted with CEC13. The mC13 extract  

was dr ied over anhyhua N-$04 and e m p r a t e d  to  give a pale yellow residue whioh was cryeta- 

l l i e e d  from aaetone to give colorleas needlee (25 mg) being ident ical  with thoae of  t a l a t i e m i n e  

i n  its m-tlc,  i r  speot- and 'H-MW speotrum. The water phase was a c i k f i s d  with Z$ H2S04 and 

e a r n o t e d  with CHC13 to give a n i s i c  aaid (10 mg), mp 183-184 'CJ ms m/a 152 ( P ,  loo) ,  135 (YC- 

OH, 95)j ir (KB~) 2720 (br, COOH), 1116, 830, 170 ( A r ) ,  which was iden t i ca l  with thoae r e p o r  

ted.15316 

Ident i f icat ion of dolicbotine B (111. DoliEbotine B is an amorphous mmpound, [D(),Oa ( ~ ~ c 1 3 ) ~  

1H nmr (CDCl3) 6 1 .l0 (3H, 4, J = 7 He, N C H ~ C ~ ) ,  1.74 (38, 8, OWC&), 3.26, 3.30, 3.38 (each 

B, 5, OCHJ), 3-90, 3.98 B, a, OCHJ), 4.79 (*Ht 4, J = 4.5 He, ci4+a), 7.02 (18, 2, J - 9 HE, i l r ~ l - a ) ,  7.60 (?H, g, JI  - 9 HZ, ~2 - 3 BB, ~ ~ 6 l - g ) ~  7.13 (1% a, J - 3 HB, BT-21-E)J 

i r  (KB~) 1730, l700 (es te r ) ,  1650, 1510, 910, 165 ( h ) #  de 627 ( F ,  l ) ,  596 (p- OCH3, 41), 

445 (W- C~H~OZC@~WOB, 401, 414 ( P -  C~H@ZC@~COOH - OCH), loo),  386 (M+- C@@2C@jCOOE - 
CHjCOO, m ) ,  182 (C28@2C@3COOH, 7 6 ) ~  the I3C-NHR speatra l  data  are given i n  Table 1. 

89brolysis of d o l i o b t i n e  B. D o l i d t i n e  B (50 m&) was Wdmlized by the same method to doli- 

Ebotina A s. m l o r l e a s  needles (26 mg) which was iden t i ca l  as talatisemine (IX) by comparison 

of the mp 145-146 'C, m-tlc,  i r  speotlvm and 'H-MW speot- with those of talatieamine, and 

ve ra t r io  aoid, mp 180-181 *C! ms d5 182 ( F ,  KO) ,  135 (1W)l i r  (KBr) 2110 (br,  W E ) ,  910, 

765 ( h ) ,  which rere ident ical  with those reported.lIrl8 

Ident i f icat ion of doliobotine C (1111. Dolichotine C i s  an amorphous compound, nmr (cDC13) 

6 1-06 (3, 4, J = l H5, N C H ~ C B J ) ,  1.95 ( B ,  5, oWCHJ), 3.22, 3.25, 3.36 (each X, 8, OCS), 

4.82 (*H, 4, J - 4.5 He, ~ 1 ~ + @ ,  6.32, 7.60 (each ?H, 3, J - 16 HE, t - S - p c ) ,  6.90 - 
7-50 (5% 9 APE)! ir ( D r )  1730, 1705 ( e ~ t e r ) ,  1680, 970 ( t r ansdouble  bond), 1600, 1460, 

770, 710 ( h ) !  m dz 593 (M+, 0.1), 562 ( P -  OCH3, 31), 445 ( P -  C@TCZH~COOH, IW) ,  414 [W- 

C@~C~HZCWH - O C H 3  82), 386 (*- CQI5C2HZCOOB - OWCH3, 421, 148 (c&CZH~COOH, 70). 
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P r e ~ a r a t i o n  of 14-aoetyltalatisamine (1x61. A solution of talatisamine (100 mg) i n  5 ml of aoe- 

t i c  anhydride and 5 ml of pyridine was allowed to  stand a t  mom temperature f o r  2 days. To the 

residue obtained on evaporation of solvent was added 10 m l  of H$; the  mixture was baaified with 

3@ NE408 to  pH 8 and then extracted with CHC13. The C H C l j  extraet  w a s  dried over Ba2SOq and 

evaporated to  give a bmxnish foam (100 mg) containing 14-aaetyltalatiaamine ( I X ~ )  ae major mm- 

ponent i n  91 % yield. 'H Nmr (CDCl3) 6 1.09 (X, 4, J = 7 HE, NCEzw), 2.09 ()H, a, OCOCBJ), 

3.28, 3.30, 3.31 (each B, 8, O C B ~ ) ,  5.09 (?H, 4, J - 4.5 HE, c14+g); me d e  463 (W, l), 432 

(p- OCE3, 100); the  l 3 c - w  speotral data  are given i n  Table 1. Stmoture  IXa xaa a s a i e e d  on 

the  basis  of 18- and l 3 ~ - m  spectra,  and was ident ical  with an authentic sample.l9 

Synthesis of doliehatine C. IXa (100 mg) and cinnamic anhydride (1.5 g) were heated at 110 'C 

with toluene (50 ml) and p4aOH (10 mg) f o r  12 h. This reaction gave 8-cinnamyl-14-aeetyltalati- 

samine ( I n ,  20 mg) i n  12.8 $ yield. IXb was ident ical  with doliohotine C on the  basis  of t h e i r  

1 E - m  spectrum, i r  s p e c t m ,  me and m-tlc.  

Pa r t i a l  hvdmlysie of dolichotine C and lXb.ll Dolichotine C (10 mg) and IXb (15 mg), dissolved 

i n  l0  ml of diozane-H$ (1 , l ) ,  were heated on an o i l  bath a t  120' C with s t i r r i n g  f o r  l h and 

extracted with CHC13. The C H C l j  extract  was pur i f ied by preparative t l c  over a i l i o a  gel (OF254, 

oyclohe-e-26 Et*) and gave IXa (15 mg, i n  78 yie ld)  whioh was ident ical  with the IXa pre- 

pared above on the bas i s  of t h e i r  m-tlo,  i r  spectra,  me and 1~-nmr spectra. 

Ident i f icat ion of dolichotine D (17). Dolichotine D i s  an w r p h o u e  compound, nmr (CDCl,) 

6 1.05 (W, 4, J - 7 He, NCHpCa), 3.17, 3.28, 3.39 (each 3, a, OCa),  3.84 (W, a, A d % ) ,  

4.05 (lH, J1 = 6 Hs, J 2  = 1 H., ~6+-), 5.03 (IH, 4, J = 4.5 Hz, c14+@, 6.89, 7.99 (each 

Zt, 2, J = 9 He, A92  type, h=)) i r  (KBr) 2920, 2850, 2820 (-CB3, -CHT), 1715, 1710 (es te r ) ,  

lM)O, 1510, 1460, 850, 770 (Ar); ms dz 823 (M+, O.Ol), 792 (M+- OCHj ,  16),  561 (W- Cq5E)lCOOH, 

27), 536 (c- OCEj - CI~HJ~COOH, 90), 416 (M+- C15H31COOH - OCH3CQI4CO0, loo) ,  384 (M+- OCH3 - 
C l P 3 i W E  - O C H ~ C G Q C o O H ,  66), 256 (Cl5B31C00H, 25), 238 (Ci5H3oCO, 60) ,  135 (OCEjC684CO, 78); 

the 13-nmr spectra l  data a r e  given i n  Table l .  

Hydrolysie of dolichotine D.  Uith the  same method to  dolichotine A,  dolichotine D (15 mg) wae 

hydrolived and gave a mmpound (6.5 mg) which was ident ical  with chasmanine (XIII) on the  basis  

of t h e i r  m-tle,  i r  spectra and mass s ~ e o t r a . ~  The water phase was acidif ied with 8 H2504 and 

extracted with CHClj. The C H C l j  extract  was dr ied over anhydmua NszSOq and evaporated to give 

a residue whioh was fu r the r  e s te r i f i ed  with l$ H2S04 i n  MeOH (10 ml) and then operated on g-s 

to show molecular ion peaks at m/. 166 and m/. 270 f o r  methyl an i s io  e s t e r  snd methyl Palmitic 

es ter ,  respectively. 

Ident i f icat ion of dnlichotine E (Vl. Dolichotine E i s  an amorphoue oomwund, i r  (KBr) 35W (OH), 

2920, 2850, 2820 (-CHJ, -CH?), 1715, 1710 ( e s t e r ) ,  1604, 1576, 1455, 850, 770 (AT); 18 nmr 

(0~13)  6 1.05 (W, 4, J - 7 He, NCHz%), 3.18, 3.25, 3.33, 3.54 (each 3B, a, OCa),  3.77 (3% 

8, 4.09 (1Ht 31 - 6 BEr 52 - 1 He, c 6 - S ~ ) ~  5.10 (lH, L, J - 4.5 He, ~ 1 4 + ~ ) ,  
5.10 - 5.90 (?Ht br,  disappearing a f t e r  exahanging with D@, OH), 6.90, 8.10 (eaoh ZE, A, J - 
9 Hz, A f Q ;  ms m/a 839 (W, 0.02), 808 (W- OWj, 6) ,  583 (M+- C15E31WE, 35), 552 (W- OCH3 - 



c l 9 3 l m E ,  50)s 432 (W- C15H31WOH - CHPC&MO, XI), 256 (C15~3~WOH, XI), 238 (C15H30W, 

6 0 ) ~  135 (CH~OC&W, 1M))j the 130nmr speotral data are given i n  Table 1. 

BYdmlysi~ of doliohotine E. With the same method to doliohotine D, doliobotine E (15 mg) was 

hydmlized and gave a mmpund (6 mg) which was identioal with bikhamnine (XIV) on the b a s i ~  

of t he i r  m-tlo, i r  spectra and mass speotra.21 The water layer  was acidified with 28 HZS04 and 

ertraoted with C H C l j .  The CEClj extraat was dried over anhydmua Ne2SOq and evamrated to give 

a residue which was ester if led w i t h  1% H2S04 i n  MeOH (10 ml) and then operated on g-s to  show 

mlecular  ion peska a t  m/a 166 and m/= 270 for  methyl anisio es te r  and methyl palmitic ester,  re- 

spectively. 

Identification of m m n i t i n e  (VIL. VI was crystallized as r h o m b  fmm ether, mp 140-141 *C! 

m/. 659 ( F ,  2)s 628 (W- OCH3, 50), 135 (CHPCgHqW, 65), 43 (CB3W, 75)! ir ( O r )  3450 (OX), 
1715, 1708, 1251 (ester) ,  1608, 1510, 1480, 850 (AT)! $8 nmr (CDC13) 6 1.11 ( X ,  4, J - 7 Hz, 

n m 2 3 ) s  1-41 (38, 8, OW%), 3.16, 3.26, 3.30, 3.55 (each 38, 5, OC%), 3.87 (3E, 5 M%), 

4.06 (IH, 5 J1 - 6 He, J2 - 1 Ez, ~6+-@,  5.02 (IE, a, J - 4.5 H., cr4-f&), 6.93, 8.01 (=oh 

a, a, J - 9 Hz, AB qt bat  It was identified as yunamnitine by direct  mmpalSeon of its speo- 

t r a l  data and m-tlo with those of an authentic sample.1 

Identifioation of Bdeaoetylyunamnitine (VIIL VII was obtained as an amorphous wmpund, ms 

m/5 617 ( W ,  0.1), 586 (KC- OCR39 45), 135 (CH3OC&W, 50)t ir (Ker) 3530, 3420 (OH), 1705, 1250 
(ester) ,  1602, 1520, 840, 770 (AT)) IH m 6 1.12 (38, 4, J - 7 He, NCH2Ca), 3.25, 3.29, 3.31, 

3.41 (each 38, 5, o%), 3.86 (3% 8, M C % ) ,  4.08 (18, 5 J1 - 6 He, J Z  = 1 H., c6+9, 5.02 

(lH, at J = 4.5 He, cl4-@, 6.80, 8.03 (each ZB, a, J - 9 H*, AB q, ArEJ. 1t was identified as 

8-deacetylyunsmnitine by mmpariaon of i t s  speotral data with those reprted.22 

Identifioation of a raas i~su l ine  A (VIIIL. VIII was crystallised as prism fmm acetone, mp 162- 

163 'C) ms m/z 643 ( F ,  l ) ,  612 (p- OCH3, loo), 583 ( F -  CE3WOH, 50), 552 ( F -  OCH3 - CBjCooE, 

m ) ,  135 (CE3OCQLIW, 50)1 i r  ( O r )  3500 (OH), 1725, 1710, 1256 (ester) ,  IMX), 1508, 849, 170 

(AT)) nmr (CDC13) 6 1.06 (38, L, J - 7 He, NCHzCBJ), 1.33 (38, 8, OCOC%), 3.20, 3.27, 3.50 

(each 38, 8 1  O m ) ,  3.91 (3% 5, AM%), 4.04 (In, g, J1 = 6 He, 32 - 1 Es, C&), 4.84 (IH, 

J - 4.5 E., c14+Q, 7.07, 8.07 (each 21, a, J - 9 Er., AB q, W). Tha 1%- spectral data 

are @ven in Table 1. Bydmlyais of VIII (20 mg) with 28 KOB i n  XeOH (15 ml) gave bikhamnine (9 
mg) which was i d e n t i d  with an authentic sampls21 on the basis of m, ?H- snd i r  apeotral 

analysis. 50 VIII was identified a s  crasaioauline A by mmparison of its speotral data and m-tlc 

with those of an authentic sampls.23 

Identifioation of talatisnmins (IXL. I X  was orysts l l ised as needles fmm acetone, mp 141-142 *C! 

ms m/x  421 (F, 2), 390 (M+- OCHj, IM))! i r  ( O r )  3520, 3410 (OH), 1100, l080 (C-O)! 18 nmr (CDC13) 

6 1.07 (3% L, J - 7 HE, ~ C E f l d ) ,  3.26, 3.31, 3.40 ( s a d  38, 3 o q ) ,  4.20 (IE, 3 J = 4.5 HE, 

cl4-&)! 1 3 C - m ~  ~ p e o t r a l  data (see Table 1). It was proved t o  be talatisnmins by oompari~an of 

i t s  speotrnl data and m - t l o  with those raprted.24 
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I d m t i f i o s t i o n  of  mlumbidine (XL. X was i so la ted  as an amorphous compound, C26&Lp05 (deduced 

fmm the me, 1E- and 1%-nmr speotnrl data))  as m / s  449 (M+, 2), 418 (M+- OCE3, loo) ,  404 (X+- 

OC*, 5 ) ,  386 (M+- OCzH5 - E@, 21, 313 (M+- OCR3 - OCzE5, 4 ) ;  ir (KBr) 3540 (OH), 2965, 2910, 

2810, 2810, 1493, 1382, 1260 (-CB3, -CB?)) 1H nmr (OC13) 6 1.04, 1.01 (esob X, 4, J - 7 Ha, 

NW2%), 3.20, 3.23, 3.29 (each X, E, OCa))  l35nmr speotral  data (see Table 1).  It was iden- 

t i f i e d  as mlumbidine by mmparison of i t s  spectra l  data with those reported.4 

Ident i f ioat ion of Eammamnine (XIL  X I  was crysta l l ized as prism fmm CEC13-MeOE ( l , ? ) ,  mp 

135-136 'C; ma m/. 401 (M+, l ) ,  316 (W- oCE3, 100); i r  ( K B ~ )  3530, 3460 (OH), 2930, 2860, 

1382, l100 (4333, -%-)I 1E nmr (OC13) 6 1.06 (38, 4, J = 7 E., NCE2m), 3.21, 3.29 (each 

3H, 3 OC%), 4.20 (IE, 4, J - 4.5 Es, c14-@IE; 13~-nmr spectra l  data (see Table 1 ) .  It was 

pmved to  be oanmrsconine by d i r e c t  mmparison of i t s  i r  spectrum, l& and 130.- apeotra with 

those reported.4 
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