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丑血色y o d 弧C もi o m

M o s t o f al k al oi d s a r e S e c o n d a ry m e七a b oユi t e s t h a 七 o c c u r i n th e

鋭o w e ri n g pl a m 七s (t h e A n gi o s p e r m s) . F e w e r a r e f o t l n d i n a ni m al s
,

i n s e ct s ,
m a ri n e o r g a ni s m s , a n d th e l o w e r pl a n t s . A m o n g 6 0 0 0 al k al oi d s

i s ol a t e d u p t o d a t e
,

m o r e t h a n o n e -fTo rth of t h e m a
.

r e i n d ol e al k al oi d s .

Ⅰn d ol e al k al oi d s c a n b e di vi d e d i n t o t w o m ai n cl a s s e s . T h e fi r s t

c o m p ri s e s th e si m pl e al k al oi d s . T h ei r s t r u ct u r e s a r e n o t u n if o r m
,

h a v 且n g O nl y th e i n d ol e n u c一e u s o r a di r e cもd e ri v ati v e of i七 a s a c o m m o n
●

f e a t lユr e
,
e . g . h a r mi n e (且) .

C H
3
0

ク
′

もさ､

N

H

H a r m i n e (1)

､

句

C H 3

T h e i n d ol e alk al oi d s of th e s e c o n d cl a s s , w h i ch c o n t ai n C 9 0 T C I O

m o n o もe r p e n e r n oi eもy d e ri v e d f r o m s e c ol o g a n i n a r e C all e d

''

m o n o もe r p e n oi d i n d oユe al k al oi d s
''

. T h e s e al k al oi d s a r e al m o st e n 出r el y

di st rib u t e d a m o n g t h r e e pl a n t f a mi li e s : L o g a ni a c e a e
,
A p o cy n a c e a e

,

`
a n d

R u bi a c e a e .

1) M a n y o f t h e m p o s s e s s bi ol o g i c al a cti vi ti e s . S o m e a r e i n

c u r r e n t cli ni c al u s e , e . g . vi n c ri sti n e (盟) a n d vi n bl a sti n e (3 ) ( a n ti

l e u k e m i a) ,
e r g ot a mi n e (4) ( m i g r ai n e d r u g) ,

r e s e rp
i n e (5 ) (t r a n q uili z e r

a n d h y p ot e n si v e) , y o hi m bi n e (6) ( α
-bl o c k e r) I
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t y p e i n t e r m e di at e s u c h a s ( 且且) .
T h e s e s

.

a r p a gi n e - d e ri v e d al k al oi d s w e r e

i s ol a t e d f r o m diff e r e n t s p e ci e s of p l a n t s i n L o g a n i a c e a e a n d

A p o cy n a c e a e , b u t n ot i n R 止bi a c e a e .

1)

I n o r d e r 七o el u ci d a t e th e e x a ct m e c h a ni s m of th e bi o s y n t h e si s of
-

t h e s e al k al oi d s a n d t h ei r r e g ul a ti o n
,
d e t ai l e d e n z y m a ti c st u di e s a n d

i s ol a ti o n a n d s t ru ct u r e el u cid a ti o n o f all th e al k al oi d p
■
r o d u c t s a r e

n e c e s s a ry .
T h i s p r o c e s s i s c o m pli c a t e d a n d ti m e

-

c o n s u mi n g ･ R e c e n tl y

t h e bi o s y n t h e ti c st u di e s of aj m ali n e/ s a rp a gi n e 七y p e al k al oi d s u si n g c ell -

c ul t u r e t e c h ni q u e i s i n p r o g r e s s
,

3) b u t t h o s e of m a c r oli n e -t y p e al k al oi d s

a n d G el s e m i u m alk al oi d s h a v e n ot b e e n d o n e y et .

O u r i n t e r e s t i n t h e st r u ct u r e s of th e s e s a r p a gi n e - d e ri v e d

al k al oi d s
,
t h ei r bi o s y n t h eti c p a th w a y ,

a n d t h ei r bi ol o gi c al a cti viti e s , l e d

u s t o c o n si d e r a C O m m O n St r a t e g y f o r t h ei r s y n th e si s . B y mi mi c ki n g t h e

pl a u sibl e b i o s y n th e ti c r o u t e a n d u si n g a n a t u r al c o m p o u n d t h a t h a s a

si m il a r S七T u C七u r e 七o t h e bi o s y n t h eti c i n t e r m e di a t e a s t h e s t a r ti n g

m a t e ri al w o u l d p r o vi d e a n effi ci e n t s y n t h e ti c p a th w a y of fb w e T
･

S t e P S
,

a n d th e p r o d u ct s of h ig h e r o p ti c al p u rit y th a n th a t of t ot al s y n t h e si s ･

T h u s
,
t h e s y n th e si s of t h e al k al oi d s (且3) -( 且冒) u si n g th e c o m m e r ci ally

a v ai l a bl e aj m ali n e ( 且5a) , w hi c h c o ul d b e c o n si d e r e d a p p r o xi m a t el y th e

s a m e a s th e i n t e r m e di at e ( 且1) , a s t h e st a r ti n g m a t e ri al w a s pl a n n e d .

Aj m ali n e ( 1 2 ) c o ul d b e ob t ai n e d i n a l a r g e a m o u n t f r o m R a u w olfi a

s e rp e n ti n a B e n th ･

,
w h i c h i s c u lti v a t e d i n t r o p i c al a r e a f o r t h e m ai n

p u r p o s e of i s ol a ti o n of r e s e r pi n e (5) .



T h i s th e si s w a s u n d e rt a k e n i n a n eff o rt 七o sh o w th e v e r s a tilit y of
-

aj m ali n e ( 且盟) o n t h e s e mi s y rit h e

-

si s of th e s a T P a gi n e
- d e ri v e d al k al oi d s

a n d もo g a i n m o r e u n d e r st a n di n g of t h e bi o s y n t h e ti c p a th w a y of
-

t h e s e

4

al k al oi d s .

T h e c o n もe n も of
t

t hi s th e si s wi ll b e di vi d e d i n t o 3 p a T七s .

且) P a rti al s y n th e si s of
-

v o m il e ni n e ( 且3) a n d p e T a ki n e (乱魂)

2) B i o mi m e七i c s y n th e si s of 七al c a rpi n e (且5) a n d al st o n e ri n e (且6)

3 ) B i o mi m eもi c s y n th e si s of 2 0 - h yd r o x y di h y d r o r a n ki ni di n e ( 且官)

T h e i n t r o d u cti o n f o r e a ch al k al oi d a n d t h e p u r p o s e f o r i t s

s y n t h e si s wi ll b e d e s c ri b ed i n e a c h ch a p t e r .

5



C h a p 七甜 且

P a T ti卵S y m 払 e si s of R a u w ol# a Å駄汲払且d s

V o mi 且e n i n e a n d P e r a k i m e ｡

M a n y p l a n t s i n th e g e n u s R a u w o lf h ( A p o c y n a c e a e) h a v e

m e di c al n s e s . T h e fi r st r e p o rt c o n c e r ni n g th e h y p ot e n si v e p r o p e rti e s o f

R a u w olfL

'

a e x t r a ct s w a s m a d e i n 1 9 3 3 . L a t e r
,
M u ll e r a n d c o

-

w o rk e r

s u .c c e e d e d i n i s ol a ti n g t h e al k al oi d r e s e r pi n e ( 5) ,
w hi c h w a s s h o w n t o

b e th e p ri n ci pl e h y p ot e n si v e a n d s e d a ti v e i n g r e di e n t of R . s e rp e n ti n a

B e n th . F oll o w i n g t h e i s ol a ti o n of r e s e rpi n e (5) a n d th e d e m o n s t r a ti o n

of it s i m m e n s e i m p o r t a n c e a s a b y p ot e n si v e a n d s e d a ti v e d r u g ,
a n

i n t e n s e s e a r ch w a s m a d e f o r alt e r n a ti v e s o u r c e s a m o n g th e R a u w olf; a

s p e ci e s
, p a rti c ul a rl y th o s e w h i ch a r e e n d e m i c t o t h e r e g l O u S O u t si d e

●

I n di a .

4) T h i s r e s ul t e d i n i s ol a ti o n s of m a n y R a u w olfi a al k al oi d s . T w o

m e di c all y a cti v e alk al oi d s : y o hi m bi n e (6) ( α
-bl o ck e r) a n d aj m ali n e (1 望)

( a n ti a r r h y th m i a) w e r e al s o i s ol a t e d f r o m R a u w oIFL
'

a pl a n t s .

O n e of R a u w oIFi a alk al oi d s ,
v o m il e n i n e (1 3) w a s fi r s t i s ol a t e d i n

1 9 5 7 f r o m th e r o o t s of A f ri c a n s p e ci e s R . v o T n it o ri a A fTz . a s a m i n o r

c o n s ti t u e n t 5 ) a n d l a t e r i t w a s f o u n d i n t h e l e a v e s of f o u r N e w

C al e d o mi a n R a u w o IFi a s p e ci e s
,

n a m el y R . b al a n s a e s s p . b a l a n s a e

B oit e a u
,

R . b a l a n s a e s s p s c h u m a n n i a n a v a r . b a si c ol a B oit e a u
,
R

.

s p αth u l a t a B oit e a u
,

a n d R . s e v e n e tii B oit e a u
,

6) a n d th e p a n -

a f H c a n

s p e ci e s R . C aff r a S o n d .

7 ) v o mi 1 e n i n e ( 1 3 ) i s t h e m ai n alk al oi d i n

6



c ul t u r e d R . s e rp e n ti n a c ell s ,

8) th e yi el d of ( 且3) w a s 5 1 ti m e s m o r e th a n

t h a t i n d iff e r e n ti a t e d pl a n もs ･

8 a) R e c e n tl y ,
th e i m p o rt a n t r ol e o f

v o mi 1 e ni n e (且釦i n th e bi o g e r) . e si s of s o m e R a u w oIFi a al k al oi d s
,

s u c h a s

aj m ali n e ( 且軌 r a u c aff ri ci n e ( 望1) ,
r a u c aff ri n oli n e (望2 ) , et c り h a s b e e n

p r o p o s e d
,

a s s u m m a ri z e d i n Fi g ･ 1 - 1 ･
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T h e st T u C七ur e of v o mi 1 e ni n e ( 且SL) w a s d e 七e r r n i n e d b y T a yl o r e i

a l .

9 ) t h T O u g h 七h e ch e mi c al c o r r el a ti o n w i t h aj m ali n e ( 且恥 a s

i n u st T a 七e d i n Fi g . 且一

軍. T h e st r u ct u r e Of (且3) t h e n p r o p o s e d h a d a (1 9 Z)

eth yli d e n e Bi d e ch ai n
,
b u t l a 七e T

,
W ith o u t a n y ch e m i c al e vi d e n c e

,
t h e

g e o m eもT y Of th e C 1 9 p o siti o n w a s r e vi s e d t o (1 9 E ) ,

1 0) a s i n th e c o m m o n

s a r p a gi n e cl a s s of i n d ol e al k al oi d s . H o w e v e r
, s e v e r al s a T P a gi n e

- ty p e

i n d ol e al k al oi d s h a v i n g a ( 1 9 Z ) 9t h yli d e n e m oi e t y w e r e f o u n d i n

G a r d n e ri a a n d G e l s e m i u T n S P e Ci e s ･

1 1 ) c o n s e q u e n tl y , c a r ef u l

c o n fi r m ati o n of th e e th yli d e n e c o n fig u r a ti o n i s n e e d e d .

Flg . 1 - 2
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Alm alin e (1 2)

N
､ ヽ
βH

M e a n w h il e o n e of th e R a u w o IFi d al k al oi d s
, p e r a k i n e (1 4 ) ,

i s ol at e d f o r th e fi r s t 七i m e 鉛o m t h e a q u e o u s
-

m e t h a n oli c - a c eti c a ci d

r a 用･n a t e of R ･ v o m i t o ri a
,

1 2) m a y b e r e g a r d e d a s a n a rtif a ct d e ri v ed

f h m v o m il e ni n e (且3 ) b a s e d o n th e f a ct th a t t r e a t m e n t Of (1 3 ) wi th h ot

a c eti c a ci d g a v e p e r a ki n e ( 1 4 ) .

9) I n o r d e r t o ob t ai n c h e mi c al e vi d e n c e of

t h e c o n rlg ur a ti o n of t h e et h yli d e n e si d e c h ai n i n ( 1 3) a n d t o s e e t h e

eff e c t o f t h e c o n fi g u r a ti o n of t h e et h yli d e n e si d e c h ai n o n th e

t h e r m o d y n a m i c s t a bilit y ,
t h e s y n th e si s o f v o mi 1 e nl n e (且3) a n d ( 1 9 Z ) -

v o m il e ni n e(2 4 ) f r o m aj m ali n e ( 1 2) a n d s u b s e q u e n t t r a n sfわr m a ti o n i n t o

p e r a k i n e (1 4 ) w e r e pl a n n e d .
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Fi g . 1 ･3

ク
′

も ､

N
,
.メ

P 即 a ki n ◎(1 4)

9

1 8

C =
3

I
/
C H O

O A c

ク
′

も ､

N
一d

O A c

O H

(1 92) V o m il e nin e (2 4) 19

T h e t r a n sf o r m a ti o n of
t

aj m ali n e ( 且盟) i n t o v o m il e ni n e ( 且3 )

i n v ol v e s 望k e y st e p s : (i) g e n e r ati o n of i n d ol e ni n e ri n g fr o m i n d oli n e (ii)

s t e r e o s el e cti v e i n t r o d u cti o n o f a 1 9 ,2 0 d o u bl e b o n d .

F ig . 1 ･ 4

ク
′

も ､

ク
′

ち .

N
H

O H O A G

i)

～
.p H = = ⇒

ク
′

も ､

N
J & N - C O

2
C =

2
C C1

3 豊⇒

M ¢

Al m ali n eI(12)

O A c

N

(3 2)

J & N - C O
2
C H

2
C Cl

)

一
. メ 19

20

C H O

＼

Z n/A c O H

(2 9)

ク
′

ら .

N
J d

､ I
P H

E

H

己H O

O A c

V o m 始n‡n e (13)

､ i
§

19

I niti all y ,
aj m ali n e ( 且2) w a s t r e at e d wi th N , N - di m eth yl h y d r a zi n e

(5 e q ui v) a n d a c at al y ti c a m o u n t of E 2 S O 4 i n d ry E t O H a t r e n u x fTo r 2
.5

h t o afr o r d th e s e c o n d a r y a m i n e (望5) , th a t w a s di r e ctl y c o n v e rt e d t o th e

c a rb a m a t e (望6 ) b y u si n g βββ- t ri c h l o r o e t h y l c h l o r o f o r m a t e

( C I C O 2 C ‡‡2 C C 1 3 ) u n d e r S c h o tt e n
- B a u m a n n c o n diti o n s i n 7 0 % o v e r all

ヽ

yi el d . O n h y d r ol y si s of t h e h y d r a z o n e f u n cti o n i n (2 6) wi t h c u p ri c

c hl o ri d e ( C u C 1 2) i n a q u e o u s t et r a h y d r o f u T a n (T H F ) a t p H 7
,

1 3 ) th e

al d e h y d e ( ”) w a s o b t ai n e d i n 8 6 % yi el d . I n t h e
l H - N M R

, (2 7) e x h ibit e d

9



a s 唱 n al a t 8 9 . 6 4 d u e t o a n al d e h y d e fh n c もi o n
.
A 洗e r a c e七yl a もi o n of th e

l

C 1 7 h y d r o x y g r o u p W it h a c e ti c a n h y d ri d e i n p y ri di n e , t h e N a
-

m et h yli n d oli n e m oi e もy w a s o xi di z e d w i th 2
.9 e q u i v of l e a d もe t r a a c et a t e

[P b( O A c)4] i n d ry C H 2 C 1 2 a ト7 0
o

C t o f u r ni s h th e i n d ol e ni n e (望9) i n 8 8 %

yi el d . C o m p o u n d (望9 ) s h o w e d t h e c h a r a ct e ri s ti c ul t r a vi ol e t ( U V )

a b s o r p ti o n p e a k s a t 2 1 0
,
2 2 0 , a n d 2 4 9 n m d u e t o th e i n d ol e ni n e

c b r o m o p h o r e .

FI g . 1 ･ 5

C 忙0 2
C II2 C C1

3

1 N ･ N a O ‖- C ‖2
CI

2

^ c
2
O

～

P y ri di n o

ク
ー

ら .

N
H

N

O H

2 1
㌦ ‖

O H

M o

Aj m ali n e (1 2)

ク
′

≒ヒー.

ク
′

ミ
も.

N

N
1

M o

(2 6)

H

M o

H

O A c

(2 8)

N

H
2
N N M e

2

c o n e .トl2 S O l .
3 A ･ M S

EIO H

･ C O
2
C H

2
C Cl3

”

C H = N N M e
2

N ･ c o 2 C H 2 C C)
3

H

C H O

A
Tト1F ･ H 之0

脚1 7)

P b( 0 ∧c) 1

C H 2 C[2

ク
′

ら .

(25)

ク
ー

ら .

ク
′

㌔ .

N

M o

N
I

H

C ‖ = N N M e 2

N H

N I C O 2 C H 2 C C I3

H

M o

(2 7)

N

( 2 9)

H

C H O

O rl

O H

O A ¢

H

. メ N ･ C O
2
C H 2

C Cl
3

H

C H O

T h e p r o t e cti n g g r o u p o n N b i n (2 9) w a s cl e a v e d w i th zi n c (Z n ) i n

A c O H a t r o o m t e m p e r a t u r e t o aff o r d 1 - d e s m e th yl
- 2 - d e h y d r o

- 1 7 -

a c e tyl aj m ali n e ( 2 3) ( m p 2 3 8 - 2 4 2
o

C ); i t s s p e c t r al p r o p e rti e s [ m a s s

s p e ct r u ･ m ( M S) , p r ot o n (
1 H -) a n d c a r b o n - 1 3 n u cl e a r m a g n eti c

1 0



r e s o n a n c e ( 1 3 c - N M R ) (T a bl e 1 - 1) s p e cもr a】 w e r e i n a c c o rd w ith th o s e of

n a t u r al (望3) .

6
,
1 4) T hi s f a ct i n di c a t e s th a 七th e c o n fi g u r ati o n a t 払 e C 2 0

p o siti o n di d n ot e p i m e ri z e u n d e r t h e r e a c ti o n c o n d iti o n s of

もT a n Sf o r m a ti o n f r o m (且望) t o (望3) Vi a th e h y d r a z o n e d e ri v a 七i v e .

F(g . 1 - 6

O A ¢

ク
′

も ､

(2 g)

N
J d N ･ c o

2
C I1

2
C Cl

3

2 0
H

C H O

Z n

～

a c etic a cid

ク
ー

も ､

N
. メ N ㌔ H

O A c

1 J e s m el hy]
- 2 ･ d e hy d r o

1

1 7 ･

a c e lyLaj m a rLn O (2 3)

T o i n t r o d u c e th e d o u bl e b o n d at t h e 1 9 - 2 0 p o siti o n
,

a b r o m i n e

a t o m o r p h e n yl B el e n yl g r o u p w e r e i n t r o d u c e d a t th e C -2 0 p o siti o n

t h r o u g h t h e sil yl e n ol e th e r of t h e al d e h y d e f u n c ti o n
.
T h u s

, (望9) w a s

t r e at e d s u c c e s si v el y w it h t e rt - b u t yl d i m et h yl sil yl t rifl at e (T B S O T f) a n d

t ri et h yl a mi n e ( E t 3 N ) i n d r y C H 2 C 1 2 a n d th e n w i th p h e n yl s el e n e n yl

c hl o ri d e (P h S e C l) o r N - b r o m o s u c ci ni m i d e ( N B S) t o p r o vi d e t h e α -

s u b stit u t ed al d e h y d e s (3 0 ) o r (3 1) i n 5 3 % a n d 7 1 % yi el d s
,

r e s p e cti v el y .

F ]g . 1 ･ 7

ク
′

ら .

N

(2 9)

. メ

O A c

N ･ C O 2
C11

2
C Cl

3

i) T B S O T t
,
Et3 N

.

C = 2 Cb

ii) P h S e CI
,
C H 2 CI2

o r N B S .
Ct12 Cl2

l l

ク
′

≒ゝ
.

N
. メ

O A c

X = S e P h
-

.(3 0)
X = Br: (3 ¶

N ･ C O
2
C H

2
C C1

3

×

C H O



”

=

ク
′

も､

1 2

I 3

N

l l

N
,
ヽ
0 ト1

27

I9

1 8

l - d e s m e thyl
･2 ･ d e hy d ro

- i 7 -

a c e tyl aj m a rL n e (2 3)

T a b le l ･ 1
1 3

c ･ N M R C h e m i c al S hift s a n d A s sig n m e n ts

N o . N at u ra = 2 3) S y nth etic (2 3)

2

3

5

6

7

8

9

1 0

l l

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

2 0

2 1

- C O

地 C

-

( e sl e r)
0 ･

1 8 3 .0 1 8 3 .2

5 4 .8 5 4 .8

4 9 .8
＋

4 9 .8
-

3 7 .4 3 7 .7

6 5 .1 6 5 .1

1 3 6 .1 1 3 6 .5

1 2 3 .7 1 2 3 .8

1 2 5 . 4 1 2 5 .5

1 2 8 .7 1 2 8 .8

1 2l ･1 1
.?

l ･1

1 5 6 . 6 1 5 6 . 4

2 7 .8 27 .8

2 7 .5 2 7 . 6

4 7 .2
★ 4 7 .0

-

7 8 .7 7 8 .7

l l .9 1 1 .9

2 6 .0 2 6 .0

4 2 ,0 4 2 ,0

8 7 .5 8 7 .5

1 6 9 B 1 6 9 .9

2 1 .1 2 1 .1

S ol v e n t C D Ct3 . A s sig nt m e nt s b e a rl n g th e s a m e

s up e rs c ript o n v e rtic al c ol u m n m a y b e i n t e rc h a n g e d .

1 2



0 Ⅹi d a もi o n of ( 3 0 ) u si n g h y d r o g e n p e r O Xi d e
■

( H 2 0 2 ) ,
m -

c h l o r o p e rb e n z oi c a ci d ( m C P B A ) o r s o di u m p e ri o d a t e ( N a I O 4) r e s ult e d

i n th e e x cl u si v e f o r m ati o n of th e t et r a s u b stit u t e d ol efi n s a s s h o w n i n

T a bl e 1 - 2
.

Flg . 1 - 8

ク
′

も ､

(3 0)

N

T 8 bl e 1 -2

｡ d

O A c

N ･ c o
2
C H

2
C Cl3

S e Ph

C H O

軸

＼

ク
′

ち.

戸
′

′

も ､

(3 2)

N

N

.
. メ

.メ

N ･ c O
之
C H 2 C C [3

.
.メ

O A c

O A c

e pim 即 S :(3 3) .(3 4)

C ト1 0

N ･ c o
2
C H

2
C Cl

a

§さ.

C H O

E ntry C o rd ib ll (82) (33) ＋(3 4)

1

2

3

3 0 % H 2 Cb a q . (8 .8) .
A d ll

.
70

Q

C
.
30 m i n

rT C P BA (3 D) .
dry C ト1

2
Cら.

17 0 0 C
,
1h

N a1 0 4(1 .0) ,
M 淵 1 ･H 2 0 l

･1 0 ℃ -

rt

0

0

D

2 9

6 5

3 0

D e h y d r ob r o m i n ati o n o f (3 且) w it h li th i u m c a r b o n at e (L i 2 C O 3) i n

di m eth ylf o r m a m i d e ( D M F ) a t 8 0
o

C (T a b l e 1 - 3
,

e n t r y 4) aff o r d e d ･th e

d e si r e d a -

ol efi n (3 望) i n 2 6 % yi el d a c c o m p a n i e d wi t h t h e Z -

ol efi n (3 5 )

(2 1 % ) a n d t et r a s u b s tit u t e d ol e 丘n s ( 3 3) , (3 4) (t ot al 1 8 % ) ･

1 3



FIg . 1 ･ 9

ク
′

ら .

T a bl e l ･ 3

N

(3 1)

一歩

≦戸
′

ら,.

N ･ C O
2
C H

2
C C 1

3

B r

C H O

O A c

N

b a s e

～

ク
′

ち,､

N
一≠

( 3 2 )

N ･ c O
2
C = 2

C CI
3 .

J d ;

C H O

O A c

( 35)

一 〆 N ･ C O
2
C H 2

C Cl3
＋

ク
′

C H O

ク
′

≒ゝ
.

N
ノ≠

(3 3) .(3 4)

N ･ C O
2
C H

2
C Cl

3

も ､

C H O

O A c

O A c

E ntry

1

2

3

4

5

6

7

C o n diti o n I (3 2) I (3 5) I(3 3) ･(34 ) T ot aJ yi e k】

D B U (l .1) .
dry D M F

,
rt

.
o v e r night

トB u O K (1 .1) ,
1 8 C r o w n 6

.
dry tolu e n e .

”
.
o v e m

'

Q ht

U 2 C O 3 (3 .0) ,
dry D M F . rt

- 8 0
o

C

U 2
C O

3 (3 .0) .
d ry D M F

,
8 0 ℃

.
4 ･

5 h

Li2 CC h(3 .0) ,
dry D M F

.
1CK) O C

,
2 h

U
2
C O

3(3 .0) .
dry D M S O

,
8 0

o
C

,
5 h

Li2 C Ch(3 .0) . d ry a cx)to rN )
.
8 0

¢
C

.
1 ･2 h

3

1 8

2 6

7

10

3 0

2 5

2 1

2 6

1 0

1 8

1 2

1 8

2 0

3 0

5 4

u n k n o w n c o m p o u n d

55

65

53

5 0

n o r e a cti o n

T h e g e o m et r y of th e ol efi n s (3 2) a n d (3 5 ) w a s u n a m bi g u o u sl y

d et e r mi n e d b y n u cl e a r O v e r h a u s e r eff e ct ( N O R ) e x p e ri m e n t s ･ T h u s ,

i r r a di a ti o n of t h e C 2 1 al d e h y d e p r ot o n (8 9 .3 9 , 9 .3 7
*
) i n ( 3 望) l e d t o

e n h a n c e m e n t (2 2 .7 % ) of t h e C 1 9 ol efi ni c p r ot o n si g n al (8 6 .6 2) ,
w hil e

9 .5 % e n h a n c e m e n t w a s ob s e r v e d b et w e e n t h e al d e h y d e p r o t o n (8 1 0 .2 1
,

1 0 .
1 6) a n d C -1 8 m eth yl p r ot o n s (8 2

.
1 6 a n d 2 .1 7) i n (3 5)( Fi g . 1 - 1 0) ･

_ ● _ - - - - - -
- ･ ･

- - - -
- - ■ ■･ ■

→
I - - - I - 一■■- - - - - - ■l ● I - 一 - - - ●一 - ● - - - - l l - - - - l■ - 一 - - ■- ▼■■l l - Il l - - - - I -

- ●- 一 - - 一 - - - - 一 - 一- - 一 - 一■- - 一 - - - l - - l 一 - ●■ - I ● ■ - ▲ ■ - ●■
‾

-

* Aj m ali n e d e ri v a ti v e s p o s s e s si n g a c a rb a m a t e f u n cti o n i n t h e

m ol e c ul e a r e o ft e n s h o w n b y th ei r
l H - ･ N M R s p e c t r a t o o c c u r a s a

m i x t u r e of r ot a ti o n i s o m e r s .

1 4



Fi g . 1 ･1 0

ク
′

㌔, .

(3 2)

N
d 3

O A c

” ･ c o
2
C =

2
C Cl3

=

2 1 C 慢ノ
2 2 .

7 Q
/

19 .9 %

(3 5)

#

ら .

N
′ &

0 ∧c

N ･ c o
2
C H 2C Cl3

Il

5 ,5 %

2 1 C

18

F i n a u y ,
もh e p r o t e cti n g g r o u p o n N b i n (3 2) w a s r e m o v e d w ith Z n

i n A c O ‡‡ a t r o o m t e m p e r at u r e t o gi v e ri s e t o v o m il e ni n e (1 3) i n 6 8 %

yi el d .
T h e

l H -

a n d 1 3 C - N M R s p e ct r a
,
i n fl ･

a r ed (I R ) s p e ct r u m
,
M S a n d

m p ( 18 9 ･ 1 9 1
o

C ) w e r e i d e n ti c al w ith th o s e of n a t u r al v o mi 1 e n i n e (1 3 ) ･

T h e r efb r e
,
t h e st ru ct u r e of v o mi l e ni n e w a s c o n cl u d e d t o b e (1 3 ) .

1 5) T h e

Z -i s o m e r (3 5) w a s al s o c o n v e rt e d t o t h e v o mi l e ni n e - ty p e c o m p o un d ( 2 4)

i n 7 5 % yi el d b y r e m o v al or th e c a rb a m a t e g r o u p u n d e r th e s a m e

r e a cti o n c o n diti o n s .

F lg . 1 - l l

ク
′

ミゝ
､

グ

ミ
ゝ.

N
一 &

(3 2)

N
A

(3 5)

N ･C O之C H
2
C C1

3

一≠

C H O

N ･ c o 2 C H 2
C CI3

ク
′

C H O

Z n

a c etic a cid

Z n

a c e n c a cid

1 5

ク
′

ミ
ゝ .

N
J 4 ㌔

H

O A ¢

O A c

O A c

V o m iLe ni n e ( 13)

O A c

ク
′

ら:,.

N
一d

(1 9 Z) - V o m ile ni n e (24)

､

勺

O H

モさ､



l O

”

ク
ー

≒さ､ 1 3 N
12

V o n lil e ni n e (1 3)
1 4

N

1 5

.
､βH

21

､
､;
ち 1 9

1 8

1 0

I l

C

ク
′

㌔ .

12

1 3 N

O A c

1 4

( 1 9 Z)
- V o m il e ni n e (2 4)

1 5

.
､β=

2I

2 0

≒
.ゝ

1 9

川

T a b le l ･ 4
1 3
c - N M R C h e m i c al S hifts a n d A s sig n m e n ts

N o . N atu r al(1 3) S y nth etic (1 3) (2 4)

2

3

5

6

7

8

9

1 0

l l

1 2

1 3

1 4

1 5

1 6

1 7

1 8

1 9

2 0

21

･ C O

匙短C

-

( e s te r)
0 ･

1 8 3 .6

5 4 .3
★

1

1

1

1

1

1

5 0 .9
す

3 6 .4

6 5 .1

3 6 .1

2 3 .9

2 5 .8

2 8 .9

21 .1

5 6 .3

2 6 .3

2 8 .2

4 9 .0
★

7 7 .5

1 3 .0

1 1 9 .4

1 31 .0
★ ★

8 2 .5

1 6 9 .7

2 1 .1

1 8 2 .3

5 4 .4
★

5 0 .9
★

3 6 .4

6 5 .2

1 3 6 .3

1 2 3 ,8

1 2 5 .7

1 2 8 .8

1 2 1 .1

1 5 6 ,4

2 6 .4

2 8 .4

4 9 .2
★

7 7 .6

1 3 .0

1 1 9 . 6

1 3 9 .2

8 2 .4

1 6 9 .9

2 1 .1

1 8 2 .9

5 5 .5

5 0 ,6

3 7 .0

6 4 .3

1 3 6 .3

1 2 3 .8

1 2 5 .5

1 2 8 .7

1 2 1 .1

1 5 6 .4

2 6 .4

3 4 .
4

4 8 .6

7 7 ,8

1 3 .0

1 2 2 .1

1 3 9 .4

8 0 .9

1 6 9 .9

2 1 .0

S ol v e nt C D Cl3 . A s sig nt m e nts b e a n n g th e s a m e

s u p e rs c ript o n v e rti c al c ol u m n m a y b e i nte r c h a n g e d ･

★ ★

T hJ
'

s v al u e s h o u一d b e re vis e d to 8 1 3 9 .2 .

( P e r s o n al C o rr e sp o n d e n c e w ith P ro f . P ois s o n)

1 6



N e 又も,
th e fTa ciliもy of もh e t r a n s fo r m ati o n of v o m il e n i n e (且3) a n d

(且9 Z) - v o m il e ni n e (盟4) i n t o p e r a ki n e (且4) w a s c o m p a r e d . O n st a n di n g of

(盟4) i n a c e ti c a cid a も r o o m もe m p e r a t u r e ,
2 5 % of

-

t h e st a rti n g m a t e ri al

h a d c h a n g e d t o p e r a k i n e (且4) aft e r 17 h
,

a n d t w o w e e k s l a t e r ( ”) w a s

c o m pl e t el y c o n v e rt e d t o ( 且4 ) . T h e s y n も11 e もi c c o m p o u n d ( m p 1 7 9 ･ 1 8 3
o

C )

e x h i bi t e d s p e ct r al p r o p e rti e s ( 1 H -

a n d 1 3 C - N M R ,
I R , a n d M S) i n

a c c o r d w it h もh o s e of a u th e n ti c p e r a ki n e ( 且4 ) .

1 2 ) I n c o n t r a st t o t h e

r e s ul t s o b t ai n ed w ith (望4) , ( 且3) w a s q uit e st a bl e i n a c e ti c a ci d a も r o o m

もe m p e r a t u T e ( n o r e a c ti o n f o r 2 d a y s) .
9) F o r th e c o n v e r si o n o f

v o mi 1 e ni n e (1 3) t o p e r a ki n e ( 朗) ,
r el ati v el y s e v e r e c o n diti o n s (r efl n x i n

A c O H ) w e r e r e q ui r e d .

9) Ⅰn t e r e sti n gl y ,
t h e t w o g e o m et ri c i s o m e r s

,

v o mi 1 e n i n e (1 3 ) a n d (1 9 Z ) -

v o m il e ni n e ( 望4 ), g a v e t h e s a m e p r o d ･u ct ,

p e r a ki n e (且軌 I n th e
13 C - N M ･ R s p e ct r a

,
th e si g n al of C 2 1 i n ( 朗) w a s

ob s e rv e d a七 1 .5 p p m u p fi el d fr o m t h e c o r r e s p o n di n g si g n al of (且3) I

T h e l
･

ef o r e
, p r ob a bl y d u e t o th e st e ri c r e p ul si o n b et w e e n th e h y d r o x y

g r o u p a n d/ o r th e h y d r o g e n o ri C 2 1 a n d th e C 1 8
-

m e th yl g r o u p i n (望4) ･

cl e a v a g e of t h e a m i n o
-

a c et al f u n cti o n i n ( 2 4 ) c o ul d p r o c e e d m o r e

r e a dily th a n t h a t of ( 且3) a n d s u b s
.

e q u e n t M i ch a el -t y p e ri n g cl o s u r e

b et w e e n N b a n d C 1 9 o f a n i n t e r m e di a t e ( A ) w o ul d f u mi s h t h e

t h e r m o d y n a mi c al 1 y c o n t r oll e d p r o d u c t
, p e r a ki n e (且4)

,
t h r o u gh

e pi m e ri z ati o n at th e C 2 0 p o siti o n ･

1 7
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lO

l l

グ
ー

も､

ほ

O A c

f7
16

1 4

P e ra ki n e (i 4)

2O

N

15

1 8

●

り
H

H
21

T a bl e 1 - 5
1
H ･ N M R C h e m ic al S hifts a nd A s sig n m e nts

N o .

N atu r al(1 4)
Sy nth eti c (1 4)

(2 7 0 M ‖z) (5 0 0 M H z)

3

5

6 α

坤
9

1 0

l l

1 2

1 4 α

1 叩
1 5

1 6

1 7

1 8 - C H 3

1 9

2 0

2 1

･ O C O C H 3

4 .1 9 (d ,
J = 9 .2)

3 .6 4 ( I, J 土5 .8)

1 .6 6 (d J = 1 1 .9)

2 .81 (d d
,
J -J l .9 ,

5 ･2)
7 .4 8 (d ,

J -J .3)
7 .2 3 ( I, J = 7 .3)

7 .4 0 ( t, J = 7 . 6)

7 .6 2 (d ,
J主7 .6)

1 .7 8 (d d , J = 1 5 .0
,
9 ･2)

1 .6 0 (d d , J = 1 5 .0
,
5 ･2)

2 .8 9 ( I .
J = 4 ･9 . 5 ･5)

2 .4 8 ( I, J = 6 .0)

4 .9 4 (d , J = l ･2)

l .3 0 (3 H , d ,
J = 6 ･7)

3 .3 4 (qd , J = 9 ･2
,
6 ･7)

2 .1 7 (d . J = 9 ･2)

9 .8 5 (d ,
J = 0 .6)

2 .1 9 (3 H
, s)

4 .1 8 (d , J = 9 .3)
3 .6 3 ( I

,
J = 5 .8

,
6 .1)

1 .6 5 (d ,
+ ニ1 1 .3)

2 .81 (d d ,
J = 1 1 .8 ,

5 ･ 0)

7 .4 8 (d d ,
J = 7 .

4
,
0 .5)

7 .2 3 (td , J = 7 . 4
,
1 .1)

7 .4 0 (td ,
J = 7 .7

,
1 .1)

7 . 62 (d , J = 7 .7)

1 .7 6 (d d ,
J = 1 5 .2

,
9 ･6)

l .5 9 (d d , J = 1 4 ･ 9 , 5 .2)

2 .8 8 ( I
,
J = 5 .2

,
5 ･5)

2 .4 7 ( I, 5 ･5)

4 .9 4 (d , J :=1 ･1)
1 .2 9 (3 H

, d
,
J = 6 ･ 9)

3 .3 3 (q d ,
J = 9 .3 , 6 .6)

2 .1 7 (d ,
J =

- 9)

9 . 8 5 (d ,
J = 0 .9)

2 .1 8 (3 H
,
s)

S o一v e nt C D CI3 .
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C 払a p ぬr 盟

凝且o m e m e 鮎 S y n 払 e si表o f 馳 c r o 弧皿e -6 y 卵 舶 o畳鮎:

'

E
l

ai c a 叩 m e a n d Å旭 b 皿e Ti m e
●

T h e G e n u s A I s t o n i a i s a c c o m p a ni e d i n t h e t ri b e A I sもo n i e a e

( s u bf h m il y Pl u m e ri oi d e a e) of th e A p o c y n a c e a e b y ot h e r g e n e r a w h i c h

a r e al s o i m p o rt a n t s o u r c e s o f i n d ol e al k al oi d s
,

e .ど. A sp i d o s p e T
･

m a
,

C a t h a r a n th u s
,

a n d l u l a Zy a .

1 6) I n v e sti g a ti o n s i n t o t h e c o n sti t u e n t s of

A I st o n i a s p e ci e s w e r e s ti m ul at e d b y t h e k n o w l e d g e th a もi n F a r E a s t

e x t r a ct s of A I s t o n i a s p e ci e s w e r e c o m m o nl y u s e d a s a c u r e f o r

m al a l
li a . T h e p h ar m a c ol o g y of

-

A I sl o n i a e x t r a ct s a n d of t h e p u r e

al k al oid s h a s b e e n i n v e sti g a t e d ,
h o w e v e r s o fa r th e r e i s n o i n di c a ti o n

of a n y eff e cti v e a n ti m al a ri al a cti vit y .

1 7) T h e A I st o ni a g e n u s a p p e a r s t o

b e di vi d e d i n t o th r e e d efi n e d s e cti o n s a s f a r a s al k al oi d c o n t e n t i s

c o n c e r n e d . T h o s e c o n t ai ni n g m a c 1
･

01i n e -t y p e al k al oid s b el o n g t o th e

M o n u r a s p e r m u m s e cti o n . A . m u ell e ri a n a D o m i n .
,

A
.

m a c r o p h y ll a

W all
,

a n d A . a n g u s tif oli a W all' a r
n

e e x a m pl e s of th e m e m b e r
･

s of th i s

s e c ti o n .

1 8 ) A l th o u gh m a c r oli n e (3 6 ) ,
w h i c h f e a t u r e s b o n d cl e a v a g e

b et w e e n th e Ⅳb a n d t h e C 2 1 p o siti o n i n th e s a r p a gi n e cl a s s o f i n d ol e

al k al oi d s ,

1 9) i t s elf h a s n ot b e e n i s ol at e d a s a n a t u r al p r o d u ct
,

2 0) (3 G) i s

g e n e r all y a c c e p t e d a s a bi o g e n eti c p r e c u r s o r o r s o m e b i si n d ol e

al k al oi d s , s u c h a s m a c r al st o ni n e (3 7 ) ,

2 1) m a c r al s t o n i di n e ( 3 8 ) ,

2 2 )

2 0



al st o n i si di n e (3 9 ),

2 3) vill al st o ni n e (塊O) ,

翌o a , 2 3 a , 2 3 c
,
2 4) a n d p a n di ci n e

( 4 且) .

2 5)

円g . 2 ･1
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qiq h

ノク

H

0
H

ク
′

㌔ .

H
∫ H

N M o

､

句 i

. #

” - ･ M 匂

N
′

1
M o

M a cr aJsl o nidin 8 !3 8)

M 8
-

N

ク
′

ミb ､

M e O O C

N

M o o

H
IT

､

§

:戸
′

一 づ≠

N

H J L J I .

H

=
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O O M 8
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M 8 H
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M a cr o un e (3 6)

H
～
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N M ()

H

O H

21
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M 8

､

q %

′〆

㌔

M a cr 8t 如 n わ8 (37)
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T al c a T Pi n e ( 且6) a n d al st o n e ri n e ( 且6) a r e m o n o m e Ti c m a c r oii n e
-

もy p e al k al oi d s . T al c a r pi n e ( 且6) w a s fi r st i s ol at e d fr o m th e st e m b a rk of

P l ei o c a r p a l al b otii W e rrlh a m i n 1 9 7 2 2 6) a n d l a t e r i t w a s f o u n d i n もh e

b a r k o f A . m a c r o p h yll a .

2 7) T h e st ru ct u r e of (且5) w a s el u cid a t e d b y

m a s s , u v
, a n d l Ⅲ - N M R s p e ct r o s c o pi e s a n d c h e m i c al c o r r el a ti o n s

2 8)

w i t h o t h e r m a c r oli n e -t y p e i n d ol e al k a l oi d s
,

b u t a s y e も t h e

s t e r e o c h e m i st ry a t C 1 9 r e m ai n s u n s e ttl e d . A I s t o n e ri n e (且6) w a s fi r st

i s ol a t e d fTr o m t h e t r e e b a r k of t h e A u st r ali a n sp e ci e s A . m u ell e ri a n a i n

1 9 6 9 2 9) a n d l a t e r w a s al s o f o u n d i n ot h e r A I st o n i a s p e ci e s .

1 8) T h e

s t r u ct u r e of al s t o n e ri n e ( 1 6) i s cl o s el y r el a t e d t o al st o p h ylli n e ( 4 盟) ,

al st o ni si n e (4 3 ) a n d t h e h y p ot e n si v e bi si n d ol e al k al oi d
,

m a c r al st o ni n e

(3 7 ) . T h u s
,
it c o u l d b e . c o n si d e r e d t o b e a bi o g e n eti c p r e c u r s o r

･

o f t h e s e

al k al oi d s .

ド)g . 2 ･ 2

ク
'

㌔ .

T al c a r pi n ¢(I 5)

㌔

H

.
S

N M ¢

H

H
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0

C H O

M 8
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N
～

M o H

AIst o n e ri n e (1 6)

H
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N M o
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0
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M e O
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H

AIst o p h yl 伽 e (4 2)

H

㌔

N M ¢

H

. a
ク

′

ら, .

N

〟

M &

AIsto nisi n e (4 3)

N H

t3

R

､

句

0

T h e e x a ct bi o s y n tb e si s of m a c r oli n e -t y p e al k al oi d s i s still v a g u e ･

M e a n w 王Iil e
, a n el e g a n t t ot al s y n t h e si s or al s t o n e ri n e ( 1 6 ) w a s q ui t e

2 2



r e c e n tl y p u bli s h e d b y C o o k et al .

3 0) A sh o rt a n d bi o m i m eti c s y n th e si s

of n l a C r Oli n e - ty p e alk al oi d s i s still v al u a bl e
.
Al s o th e c o n fi g u r ati o n a も

C 1 9 oF t al c a rpi n e (且6) w a s n e e d e d t o b e d e t e r mi n e d . O n th e p r o p o s al

th a 七 m a c r oli n e - ty p e al k al oi d s s h o ul d b e g e n e r at e d f r o m st ri ct o si di n
?

Vi a t h e s a r p a gi n e
- t y p e i n t e r m e di at e ( 且且) , w h i c h i s c o n si d e r e d t o b e

ch e m i c all y e q ui v al e n ももo aj m ali n e (五割, t h e s y n th e si s of t al c a r pi n e ( 且6)

a n d 畠1 s t o n e ri n e ( 且6) fTr o m ( 且9) w a s pl a n n e d .
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N
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H
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N M e

AI slo n e ri n e (1 6)

M ¢

O H

Ajm aLi n e (1 2)

H

1 6

, #

M 8 C r O Ii n e ･ ty p e Alk a lo i d s

T h e t l
･

a n Sf o r m a もi o n f r o m aj m ali n e ( 1 望) i n t o t al c a rpi n e (1 5 ) a n d

al st o n e ri n e (1 6) i n v ol v e s m ai nl y fi v e s t r u ct u r al cll a n g e S Of t h e st a rti n g

m at e ri al
･

.
i) g e n e r ati o n of i n d ol e 1

･i n g f r o m i n d oli n e a n d e pi m e ri z a ti o n

2 3



a七 C 1 6 p o siti o n (且望t o 那),
ii) cl e a v a g e of N b

- C 2 1 b o n d a n d fo r m a ti o n of

E - ri n g ( 朋 t o 5 且) ,
iii) i n t r o d u c ti o n o f a 1 9 - 2 0 d o u bl e b o n d i v ) r e -

c o n st r u cti o n of E - ri n g l e a di n g t o t al c ar pi n e (1 5 ) o r v) i n t r o d u cti o n of a n

o x y g e n f u n cti o n t o C 1 9 b o n d a n d c r e a ti o n of a d o u b l e b o n d a t C 2 0 - 2 1

l e a di n g t o al s t o n e r i n e ( 1 6) .
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2 0

1 9

H

H
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2 0

A

0
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C H O

1g

M o

I ni ti all y , th e h y d r o x y fu n cti o n a t C 2 1 i n aj m al i n e ( 1 2 ) w a s

s el e cti v el y p r ot e ct e d i n 8 7 % yi el d wi t h c a r b o b e n z o x y g r o u p u n d e r

S c b ott e n - B a u m a n n c o n diti o n t o yi el d t h e c a r b o n a t e (4 4 ) ( m p 2 1 8 - 2 2 0

o

C ) I 0 Ⅹi d a ti o n o r th e i n d oli n e m oi et y i n ( 4 4 ) w i th o n e e q u i v or l e a d

t e t r a a c e t a t e [ P b ( O A c)4 ]
3 1) i n d r y C H 2 C 1 2 g e n e r a t e d t h e i n d ol e

d e ri v ati v e (4 6) ( m p 8 0 -8 2
o

C ) i n 6 8 % yi el d ･ I n th e l = - N M R s p e ct r u m
,

2 4



(4 6) e x hi bit ed a sig n al aも8 9 .3 2 d u e t o a n al d e h y d e fu n cti o n .
T r e at m e n t

of (4 6 ) w it h 1
,
8 ･ di a z a b i cy cl o【5 .4 . 0] u n d e c

- 7 -

e n e ( D B U ) i n d r y V H F

aff o rd ed t h e e pi m e Ti c al d e h y d e (4 甘) a s a r e s ult of th e e pi m e ri z a七i o n a t

t h e C 1 6 p o siti o n i n a q .

u a n tit ati v e yi el d . T h e c h e m i c al s hift of もh e

al d e h y d e p r ot o n i n (4 甘) a p p e a r e d a t 0 .3 8 p p m l o w e r th a n t h a t of (4 6 )

c a u s e d b y th e r el e a s e of もh e s hi el di n g eff e ct of もh e i n d ol e Ti 喝
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0 H O H
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R e d u cti o n of ( 4 7) wi t h s odi u m b o r o h y d ri d e (N a B H 4) g a v e th e

p ri m a r y a l c o h ol (4 8 ) ( m p 1 7 7 - 1 7 8
o

C ) i n 9 0 %
'

yi el d ･ N e x t
,

q u a t e r n a ri z ati o n of t h e N b g r o u p i n (4 8 ) w it h m eth yl i o did e ( M eI) a n d

s u c c e s si v e h y d r ol y si s of th e c a rb o n at e (4 9 ) w ith a q u e o u s ⅨO H s ol u ti o n

r e s ul t e d i n th e f o r m ati o n of m a c r oli n e -

s k el et o n (5 1 ) i n 9 2 % yi el d f r o m

( 4 8 ) us a th e cl e a v a g e b e t w e e n th e N b a n d C 2 1 a n d s u b s e q u e n t

c o n s t r u cti o n of t h e h e mi a c et al ri n g b et w e e n th e p n m a r y al c o h ol a n d
●

th e C 2 1 al d e h y d e g r o u p of t h e i n t e r m e di a t e (5 0 ) ･
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T o i n t r o d u c e a d o u bl e b o n d a t t h e C 1 9 - 2 0 p o si ti o n
,

a

p b e n yl s el e n e n yl g r o u p w a s i n t r o d u c e d t o C 2 0 p o siti o n b y m e a n s o£

e n a m i n e m e th o d
.
T h u s , ( 5 1) w a s h e at e d w it h 5 e q u i v of pi p e ri di n e i n

a c etic a ci d a n d t h e r e s u lt a n t u n st a bl e e n a m i n e i n t e r m e d i a t e (5 2 ) ,

w hi c h w a s o b t ai n e d b y th e e v a p o r ati o n of th e s ol v e n t a n d r 甲g e n t

u n d e r r e d u c e d p r e s s u r e
,

w a s t r e a t e d w it h p h e n yl s el e n e n yl b r o m i d e

(P b S e B r) i n d r y C H 2 C 1 2 u n d e r r efl u x c o n d iti o n t o yi el d t h e

s el e n e n yl a t e d p r o d u ct (5 3) ,
w hi c h u p o n r e c r y st alli z a ti o n f r o m M e O H

aff o r d e d th e a c et al (5 4) ( m p 1 8 0 - 1 8 1 .5
o C ) i n 4 7 % o v e r al l yi el d f r o m (5 1) .

0 Ⅹi d a ti o n of (5 4 ) w it h s o di u m p e ri o d a t e ( N a I O 4 ) i n a q u e o u s

M e O H Pl
l

H F p r o vi d e d a m i x t u r e c o n si s ti n g o f t w o ol efi n s (5 5 ) a n d (5 G) ,

T h e
l = - N M R s p e ct ru m of t h e m i x t u r e r e v e al s t h e r a ti o of (5 5) a n d (5 6 )

a s a p p r o xi m a t el y 2 :1 ･ B y th e c a r e fu l c h l
･

O m a t O g r a P hi c s e p a r a ti o n o f

th i s m i x t u r e w it h m e di u m p r e s s u r e li q ui d c h r o m a t o g r a p h y a n d b y

r e c r y s t alli z a ti o n
,

m aj o r i s o m e r (5 5 ) w a s o b t ai n e d a s c ol o rl e s s p ri s m s
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( m p 1 9 8 - 2 0 2
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F i n all y ,
t h e m aj o r i s o m e r ( 5 5 ) w a s t r e a t e d w it h 5 % a q u e o u s

H 2 S O 4 S Ol u ti o n at r o o m t e m p e r a t u r e fわr 2 6 h t o f u rn i s h t al c a r pi n e ( 且6)

( m p 1 6 0 - 1 6 1
o

C ) a n d もh e al d e h y d e (5 7 ) i n 3 0 % a n d 5 9 % yi el d ,

r e s p e cti v el y .
T h e p r o p e rti e s ( m p . U V

,
l R

,
M S

,

1 払 N M R
,

a n d C D

s p e c t r a) of s e m i s y n th eti c c o m p o u n d ( 1 5)3 3) w e r e w ell c o n si s t e n も wi t h
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2
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T o el u cid a t e th e c o n fi g u r ati o n a t C 1 9 p o siti o l l i n t al c a r pi n e (1 6) ,

N O B e x p e ri m e n t s w e r e a tt e m p t e d . H o w e v e r , t h e s lg n al s of 1 9 - H a n d 3 -

■

H w e r e o v e rl a p p e d i n ( 1 5) ,
s o t h a t cl e a r i n fわr m a ti o n c o n c e r n e d w i th

th e s t e r e o c h e m i s t r y a t C 1 9 c o ul d n o t b e o b t ai n e d . T h e n t h e a c et yl

d e ri v a ti v e (5 8 ) w a s p r ep a r e d fTr o m ( 1 5) (i . N a B H 4 i n M e O H
,
ii . A c 2 0 i n

p y ri d i n e) a土1 d th e N O E S Y e x p e ri m e n t s o n (5 8 ) ∇ a s c a r ri e d o u t
. S i n c e

cl e a r i n t e r a cti o n s b et w e e n 19 - H a n d 1 4 - H (x a n d b et w e e n 1 8 - H 3 a n d o n e

of th e p r ot o n s o n C 2 1 w e r e o b s e rv e d
,
t h e c o n fi g u r a ti o n a t C 1 9 w a s

c o n cl u d e d t o b e S ･ C o m p o u n d (5 7 ) o b t ai n e d t o g eth e r w i th ( 1 5) b y t h e
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a ci d i c 七T e a t m e n t Oi
l

( 馬5 ) w a s al s o id e n ti c al wi th t h e r e p o T もe d

c o m p o u n d 2 6) t h a 七 w a s d e ri v e d f r o m t al pi ni n e (5 9) b y t h e m eth yl a 七i o n of

鴇 w it h M eI .
T al c a T Pi n e (且5) w a s al s o abl e t o c o n v e rt t o ( 那) b y 七T e a ti n g

w it h K 2 C O 3 i n M e O H th r o u g h th e epi m e ri z a ti o n at C 2 0 p o siti o n ･

2 6) I n

t h e
1 3 c - N M R s p e ct r a

,
七h e si g n al d u e t o C 1 4 i n ( 且5) w a s o b s e r v e d a t

d o w n 鮎1 d ( A 3 . 3 p p m ) a n d
,
o n t h e c o n t r a ry , th at of C 1 6 w a s o b s e r v e d a も

u p fi eld ( A 3 .
2 p p m ) t h a n t h e c o I T e S P O n di n g si g n al s of (5 7) ･ (s e e T a bl e 2 ･

1) . T h e s e p h e n o m e n a c a n b e i n t e r p r et e d b y t h e γg a u c h e efr e c 七 of t h e

c 2 1 f o T m yl g r o u p ･ F r o m t hi s N M R a n al y si s a s w ell a s th e a b o v e

ch e mi c al i n 七e r c o n v e r si o n s
,
t h e c o n fi g u r a ti o n a t C 1 9 i n t al pi ni n e (5 9 )

s h o u l d b e S si mi l a r 七o t al c a rpi n e ( 1 5) .

*

N O E d a t a of (5 7) al s o s tl P P O rt e d

th i s c o n cl u si o n .

･ T h u s fa r
,
t h e st e r e o c h e mi st r y at C 1 9 i n t al pi ni n e (5 9) w a s d e d u c e d b y

c o m p a ri s o n o f l 臥 N M R s p e ct r al d a t a of ( 5 9 ) a n d 2 1 -

b y d r o x y c y cl ol o c b n e ri n e ･

3 4 )
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T alc a rpi n e (1 5) (5 7)

1 3 2 .8 8 ( s)
5 5 .0 1 (d)
5 3 . 2 0 (d)
22 .5 2 (I)

1 0 6 .6 8 (s)
1 2 6 .3 3 (s)
1 1 8 . 01 くd)
1 1 9 .04 (d)
1 2 1 .l l (d)
1 0 9 .0 1(d)
1 3 7 .0 7 (s)
2 6 .8 1 (i)
2 6 .2 0 (d)
4 2 .6 0くd)
67 .

2 3 (t)
2 0 .3 2 (q)
5 7 .8 8 くd)
6 7 .88 (d)

2 0 3 . 2 3 (d)
2 9 .0 8 (q)
41 .7 5 (q)

1 3 2 .6 4 (s)
5 4 . 50 (d)

I

5 3 .5 4 (d)
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1 0 6 .67 ( ら)
1 2 6 .4 0 (s)
1 1 8 .1 8 (d)
l 1 8 .9 4 (d)
1 21 .0 4 (d)
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3 9 .

4 2 (d)
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41 .8 0 (q)
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N e 又もt a s k w a s t o s y n t h e si z e al st o n e ri n e ( 且6) f r o m th e c o m p o u n d

(5 5) . T o c o m pl et e th i s o bj e ct ,
i n t r o d u cti o n of a n o x y g e n f u n cti o n 七o C 1 9

p o siti o n a n d c r e a ti o n of a d o u bl e b o n d a 七C 2 0 - 2 1 p o siti o n i n (5 5) w e r e

T e q ni r e d
.
H y d r o b o r a ti o n of ( 5 5) w it h b o r a n e di m e th yl s ulfTld e c o m pl e x

p r o vi d e d もw o d i a st e r e o m e ri c s e c o n d a r y al c o h ol s (6 0) a n d (6 且) ( m p 1 3 0 -

1 3 2
o

C ) i n 2 7 % a n d 2 6 % yi e一d ,
r e s p e cti v el y ,

a c c o m p a ni e d w it h 2 2 % o f

th e s t a rti n g m a t e ri al ( 5 5) . T h e st e r e o c h e m i s t r y of e a c h al c oh oI B (6 0)

a n d (6 1 ) w e r e d et e r m i n e d b y N O E o b s e r v a ti o n s a s w ell a s t h e

m e c h a ni s ti c c o n si d e r ati o n of h y d r o b o r a ti o n ( Gi s a d diti o n o f B H 3 t O th e

Z - ol efi n) a s d e pi ct e d i n t h e F i g .
2 - l l .

A l c o h ol (6 0 ) w a s s u bj e ct e d t o

S w e rn o Xi d ati o n t o yi el d th e k et o n e (6 2) ( m p 1 3 8 - 1 4 0
o

C ) i n 7 0 % yi el d . B y

th e s a m e o xi d a ti o n p r o c e d u r e , (6 1) al s o a ff o r d e d (6 2) i n 5 7 % yi el d (2 1 %

r e c o v e ri n g of th e st a rti n g m a t e ri al . T h e p r o d u cti o n of (6 2 ) 鉛o m (6 0 )

w a s c a u s e d b y th e e pi m e ri z a ti o n o f th e a c et yl g r o u p i n t o th e st abl e

e q u at o ri al o ri e n t a ti o n .
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f u r n i s h al s t o n e ri n e (且6) ( m p 1 6 2 - 1 6 4 o C ) i n 8 9 % yi el d ,
w h i c h w a s

i d e n ti c al . wi th t h e n a t u r al c o m p o u n d i n all r e s p e c t s ･

2 9 ) T h e

a s si g n m e n t s of th e c h e m i c al s hifts i n th e
1 3 c - N M R s p e ct ru m of (1 6)

i n t h e li t e r at u r e
2 7) w e r e r e vi s e d b y u si n g 2 D - N M R (1 H - 1 H , a n d 1 3 c I H

c o s y ) t e c h ni q u e (s e e T a bl e 2 -2 ) .
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A s sig n m e nts

N atu r al(1 6) Sy nth etic(1 6)

7 5 M H z 1 25 批

N o .

(s)
(d)
(d)
(I)
(s)
(s)
(d)
(d)
(d)
(d)
(s)
(t)
(d)
(d)
(I)
(q)
( s)
(s)
(d)
(q)
(q)

1 3 3 .2 4

5 3 .8 1

5 4 .7 3

2 2 .8 5

1 0 5 .9 3

1 2 6 .5 9

1 1 7 .8 4

1 1 8 .7 3

1 2 0 .8 2

1 0 8 .9 9

1 3 7 .2 4

3 2 .4 2

2 2 .9 4

3 8 .6 7

67 .8 1

2 5 .0 3

1 9 5 .4 6

1 2 1 .1 4
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2 9 .0 7

41 .8 1
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5 4 B 6
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22 .4 2
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G 払 叩七e T 3

B 畳o m 畳m 如i c S y 如払e si s o f a N e w 錯el s e m i u m Å肱 a且o 畳d 三

望0 ･ H y d r o x y d i h y d r o r a n k畳ni di n e

T h e g e n ll S G el s e m i u m (L o g a n i a c e a e) c o n si s t s o f th r e e s p e ci e s :

G e ･l s e m i u m el e g a n s B e n ch . i n S o u t h - e a st e rn A si a; G e l s e m i u T n

s e T n P e r Ui r e n s (L .) J a u m e S t .
- H il ai r e

,
a n d G el s e T ni u m r a n h i nii S m all i n

th e U nit ed S t a t e s .

G . el eg a n s i s a w elトkn o w n t o xi c pl a n t i n S o u th -

e a st e r n A si a a n d i s

u s e d i n C hi n e s e t r a diti o n al m edi ci n e a s a n a n al g e si c , a n ti s p a s m o di c

a n d a r e m e d y fTo r c e rt a i n k i n d s of 81d n ul c e r s ･ T hi s pl an t is kn o w n i n

s o m e p a rt s of C hi n a a s K o u
- W e n a n d i n th e ot h e r p a rt s ( e ･ g ･ G u a n g xi

p r o vi n c e) a s H u
･ M a n ･ T e n g . M o r e r e c e n tl y a p r e p a r a ti o n of th e もot al

al k al oi d s
,

w hi c h c o n si st s of s e v e n i n di vi d u al G el s e m i u T n al k al oi d s ( a s

s h o w n b y T L C) h a s b e e n u s e d a s a n a n al g e si c f o r th e p alli a ti o n of

v a ri o u s a c u t e c a n c e r p a l n S ,
i n cl u di n g h e p a ti c c a n c e r

1

3 5)●

A ll o f th e al k al oi d s ob t ai n e d f r o m th e s p e ci e s of G el s e m i u m c a n b e

di vi d e d i n t o t w o m ai n g r o u p s
,
i n d ol e a n d o xi n d ol e al k al oid s ･ T h e i n d ol e

al k al oi d s h a v e b e e n cl a s sifi e d i n t o t h r e e d iff e r e n t s k el et al t y p e s
'

,

s e m p e r vi ri n e
-

,
k o u mi n e

-

,
a n d s a r p a gi n e - ty p e s w h i ch

･
a r e of i n d ol e

,

i n d ol e ni n e
,

a n d i n d ol e n u cl e u s ,
r e s p e cti v el y ･ O n t h e ot h e r h a n d

,
t h e

o xi n d ol e al k al oi d s a r e d i vi d e d i n t o f o u r d iff e r e n t s k el et al ty p e s;

g el s e mi n e
-

,
h u m a n t e ni n e

-

, g el s e di n e
-

,
a n d g el s el e gi n e

- ty p e s ･

3 5



Fi g ･ 3 ･ 1 R e p r c s e nl ati v c G eL s e m i u m Al k al oid s

【S e m p e r y L
-

r L TJ e - T y ) n ]

ク
ー

も､

N

､

勺

ら .

S c m p e r vi ri n c ( 6 3)
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.
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′
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R
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弓

R = M e : ll u m a n l e n i n e (6 8)

R = H : R a n ki n idi n e (6 9)

t G e L s e L e g L

'

n e
･ T y p e】

ク
′

も ､
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Å1t h o 噸 h th e 七r a n s f o r m ati o n of [6 -
1 4 c】st ri ct o si di n e t o g el s e mi n e

( 那) i n a . s e m p e r ui r e n s wi th 0
.
4 7 % i n c o T P O r a七i o n h a s b e e n r e p o rt e d ,

3 6)

地 e e x a e七 bi o s y n th e もi c p ath w a y i s s till v a g u e . O n 他 e b a si s o f 地 e

st r u ct u r e s of th e is ol a七e d al k al oi d s , th e t e n t ati v e bi o s y n th e七i c r o u t e of
L

th e G el s e m i u m al k al oi d s w a s p r o p o s e d . A l o n g t h i s bi o s y n th e 七i c

s p e c ul ati o n ,
t h e s y n 仇 e si s of s a T P a g l n e

- ty p e alk al oi d s ,

3 7) h u m a n 七e n i n e
-

●

ty p e o xi n d ol e al k al oi d 8
,

3 8)
g el s e di n e

. ･

s k el et o n ,

3 9)
g el s el e gi n e s k el e t o n

,

4 0)

a n d k o u mi n e (6 4)
4 1) w a s s u c c e s sf ul i n o u r l ab o r at o r y .

A l th o u g h , t w e n ty
- n i n e N a

･ m et h o x y o xi n d ol e al k al oi d s of v a ri o u s

s k el et o n s h a v e b e e n i s ol a t e d f r o m G el s e m i u T n SP e Ci e s u p t o d a t e
,

n o n e of

m e n h a s b e e n s y n th e si z e d ･ R e c e n 七i n t e n si v e r e s e a r c h o n th e c h e m i c al

c o m p o n e n t s of G ･ el e g a n s b y o ur g r o u p a n d ot h e r s r e s ult e d i n t h e

i s ol a ti o n o f m a n y n e w i n d ol e a n d o xi n d ol e al k al oi d s ･

1 1b , 4 2) A m o n g

t h e m
,
2 0 - h y d r o x y dih y d r o r a n ki ni di n e (1 7 ) ,

a n e w h u m a n t e ni n e -ty p e N a
-

m eth o x y o xi n d ol e a- k al oi d s i s ol a t e d a s a m i n o r al k al oi d s ,

4 2j) i s t h e o nl y

o n e t h at h a s a h y d T O X y a t C 2 0 p o siti o n a n d p r o p o s e d t o b e a n i m p o rt a n t

bi o s y n th e ti c p r e c u s o r of s o 血e o th e r al k al oi d s s u c h a s g el s el e gi n e (7 1) ,

g el s e n i ci n e (7 3 ) , g el s e di n e (7 0) Vi a t h e a zi ri di ni u m i n t e r m edi a t e (7 B)

( F i g . 3 - 2) . T h e p r o p o s al of t h e a zi ri di ni u m c o m p ?
u n d a s t h e

i n t e r m e di a t e i n t h e s y n t h e si s of g el s el e gi n e
-t y p e al k al oi d s h a s b e e n

s u p p o rt e d b y th e r e c e n t s y n t h e si s o f N a
- d e m et h o x y

- l l -

m eth o x y
- 1 9(R ) -

h y d r o x y g el s el egi n e (7 7) a s s h o w n in F i g ･ 3 - 3 ･

4 0)

3 7
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T h e bi o s y n t h e ti c p a th w a y of
t

2 0 J ly d r o x y di h y d r o r a n ki ni di n e ( 且甘)

w a s p r o p o s e d a s s h o w n i n Fi g . 3 - 4
.

FIg ･
3 ･4 Pla u sibl e Bj o s y nt h etic R o ut e of 2 0 ･ H y d r o xy dihy d r o r a nki njdi n e (1 7)

H O
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-
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-
●
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K o u m idi n e (65)
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N
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1 9(斗A n h y d r o v o b a si n e di ol(6 6 )

与
ク

′

≒ゝ
.

N

A M o

H<

R a n ki nidi n e (6 9)

一

や

It i s p o s sibl e th a t f r o m sもri ct o si di n e ( 7),
k o u mi di n e (6 6 ) i s fTo r m e d

vi a th e s a r p a gi n e
- ty p e i n t e r m e di a t e (且1) . C / D ri n g o p e ni n g w o ul d yi eld

1 9( Z ) ･ a n h y d r o v ob a si n edi ol (6 6) . T h e もr an sfTo r m a ti o n of (6 6) i n t o t h e N a
-

m et h o x y o xi n d ol e
,

r a n k i ni di n e (6 9 ) m i gh もi n v ol v e a s e ri e s of m o r e

e x t e n si v e alt e r ati o n s . F i n all y , t h e h y d r a ti o n of t h e d o t lbl e b o n d i n

T a n ki ni di n e (6 9) w o ul d g e n e r at e 2 0 - h y d r o x y di h y d r o r a n ki ni di n e ( 1 7) .
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I n o r d e r t o p r o v e t h e p r o p o s al th a t 2 0 - h y d r o x y di h y d r o r a n k i ni di n e

( 且官) i s t h e b i o s y n th e ti c i n t e r m e di a t e o f o th e r al k al oi d s s u c h a s
,

g el s el e gi n e ( 7 且) a n d g el s e ni ci n e ( 7 3) b y c h e mi c al 七r a n sf o r m a ti o n s
,

a n

a d e q u at e a m o u n t of ( 且7) w a s n e e d e d . T h e r ef o r e
,
t h e s y n th e si s o f (且7)

fTr o m aj m ali n e ( 且2) , w h i ch c o u l d b e c o n si d e r e d a p p r o xi m at el y t h e s a m e

a s t h e bi o s y n t h eti c i n t e r m e di a t e ( 1 且) ,
w a s pl a n n e d . A 七 fTl r St t h e

c o n fig u r ati o n a t C 2 0 of t h e n at u r al 2 O - h y d r o x y dih y d r o r a n ki n i di n e w a s

u n c e rt ai n . F r o m t h e m ol e c ul a r st ru ct t l r e P r e s e n t e d a t th a t 七i m e ( Fi g 3 -

5) ,

4 3) th e c o n fi g t l r a ti o n a t C 2 0 c o ul d b e c o n si d e r e d t o b e eit h e r S o r R

f o r m . T h i s ,
C O n V e rti o n of aj m ali n e ( 1 2 ) t o t h e c o m p o u n d h a vi n g o n e of

t w o p o s sibl e st r u .c t u r e s of 2 0 - h y d r o x y di h y d r o r a n ki n i di n e w a s t h e n

a tt e m p t e d .

FIg . S I S

1 0

9
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さ､
､

1 2

8

1さ

1

N

f

2

ち

H

5

0

1 丁

.

1

.

6

.
= H

= =

H

1

o
N

I
H

4

1 5

2 1
ユ0

H

O H

1 9

1 8

O M e

l niti all y , i n o r d e r t o lib e r a t e t h e m a s k e d al d eh y d e ( C 2 1) 鉦o m th e

a m i n o a c et al f u n cti o n a n d t o p r o t e ct th e N b g r o u p a s c a rb a m a t e
,

aj m ali n e (1 2) w a s s u c c e s si v el y t r e a t e d w it h N
, N - di m eth yl h y d r a zi n e a n d

a c a t al y ti c a m o u n t of H 2 S O 4 ,
C a rb o b e n z o x y ch l o ri d e i n 1 N - N a O H -

C H 2 C 1 2 t O aff o r d th e b e n zy 1 c a r b a m at e (7 8 ) i n 8 0 % yi el d f r o m (1 5a) .

H y d r ol y si s of t h e h y d r a z o n e (7 8) b y t r e a t m e n t w ith C u C 1 2 i n a q u e o u s

T H F (p H 7 ) g a v e th e al d e h y d e (7 9) i n 8 4 % yi el d .
A l d e h y d e fu n cti o n i n

(7 9) w a s c o n v e rt e d t o th e sil yl e n ol e th e r (8 0) i n 7 1 % yi el d b y t r e a t m e n t

4 0



w it h
r

l
l

B S O T f a n d 王批3 N i n d r y C H 2 C 1 2 ( F ig . 3 - 6) .
E x p o s u r e of t h e sil yl

e n ol et h e r ($ 0) t o o s m i u m t et r a o xid 6 ( O s O 4) i n p y ri di n e - V H F g a v e α -

h y d r o x y ald e h y d e ( 畠且) a s a si n gl e p r o d u ct i n 8 1 % yi el d 1 3 b)
I si n c e t h e

ヽ

c o n fig u r a ti o n o f C 2 0 p o siti o n i n (8 且) c o ul d n o t b e d et e r mi n e d fTr o m t h e

s p e ct r o s c o pi c a n al y si s a t t h i s st a g e
, (8 且) w a s s u bj e ct e d t o t h e ri n g

-

cl o s u T e b e t w e e n C 2 1 a n d N b p o siti o n
.
A l d e h y d e g r o u p i n (8 且) w a s

r e d u c e d w i t h N a B H 4 i n M e O H t o aff o r d t h e 丘i ol (8 B) i n 9 2 % yi el d .

H y d r o g e n ol y si s ( H 2 ,
1 0 % P d/ C ,

E t O H - A c O H ) of (8 即 g a v e th e a mi n e (8 3)

i n 8 2 % yi el d , T h e p ri m a r y h y d r o x y g r o u p i n (8 3 ) w a s s el e cti v el y

m e s yl at e d t o gi v e u l e D ri n g
-

cl o s u r e c o m p o u n d ( 朗) i n 7 6 % yi el d . T h e

sもe r e o c h e mi sLl
･

y a t C 2 0 i n ( 朗) w a s c o n cl u d e d t o b e R fo r m b y t h e N O B

e x p e ri m e n t s . T h u s
,
t h e i r r a di ati o n a t 1 9 1 H (8 1 ･ 8 3) s h o w e d t h e 8 %

e n h a n c e m e n t of 5 - H (8 3 .0 3) ,
a s w ell a s もh e 5 % e n h a n c e m e n t of 1 9 - 班

w a s ob s e rv ed w h e n 5 - H w a s i r r a di a t e d (F i g . 3 -7) .
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H

Ⅰn o r d e r もo p r e v e n t e p l m e ri z ati o n a t C 1 6 d u ri n g th e t r a n sf o r n l a ti o n

●

鉦o m i n d oli n e t o i n d ol e
,

a p r ot e cti n g g r o u p of 17 - h y d r o x y fh n cLi o n th a t

c o ul d b e r e m o v e d u n d e r a mi 1d c o n di ti o n w a s n e c e s s a r y .

1 3 a) T h u s t h e

T B S g r o u p i n (8 4 ) w a s s u b sti t u t e d b y T M S g r o u p . T h e T B S g r o u p i n

(8 4) w a s r e m o v e d b y h e ati n g (8 4) i n a q . H F - C H 3 C N ( 1 :4) t o gi v e t h e di ol

(8 5) i n 8 7 % yi el d ･ T h e n t h e 17 - h y d r o x y g r o u p w a s s el e cti v el y p r ot e ct e d

b y t r e a t m e n t w it h T M S C l i n p y ri di n e t o a ff o r d (8 6) ,
i n 9 5 % yi el d . T h e

p r ot e cti o n of
-

2 0 - h y d r o x y g r o u p in ･(8 6 ) w a s al s o n e c e s s a r y i n o rd e r もo

p r e v e n t et h e r -f o r m a ti o n b e t w e e n th e h y d r o x y g r o u p of C 2 0 an d C 3 i n

t h e fわll o w i n g st e p (s e e F ig . 3 - 10) . T B S g r o u p w a s fTo un d t o b e s uit a bl e f o r

t hi s p r o p o s e ･ O n t r e a t m e n t of (8 6) w ith T B S O T f
, E t3 N i n d ry C 耳2 C 1 2 i n

th e p r e s e n も or 4 - di m et b yl a m i n o p y ri di n e ( D M A P ) ,
t h e di sil yl d e ri v ati v e

(8 7) w a s o b t ai n e d i n 9 6 % yi el d .
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T h e i n d ol e (9 1) w a s p r e p a r e d f r o l n th e i n d oli n e ( 那) i n th e f oll o w i n g

w a y ･ O n o xi d a ti o n of N a
- m et h yli n d oli n e ( 那) w ith P b(O A c)4 (2 .7 e q ui v)

i n d ry C H 2 C1 2 a も1 o w t e m p e r a t u r e , t h e i n d ol e n i n e (8 8 ) w a s o b t ai n e d .

W i th o u t p u rifTI C a ti o n
, (8 8 ) w a s s u bj e ct e d t o d e p r oもe cti o n of t h e 1 7 -

h yd r o x y g r o u p u n d e r a mi 1 d a ci di c c o n diti o n ( A c O H r r H F / H 2 0 ; 2 :1 :1) , t o

gi v e th e al d e h y d e ( 9 0 ) . I n o r d e r t o p r e v e n も e pi m e ri z a ti o n a t C 1 6
,
th e

r e s ul t a n t u n st a bl e al d e h y d e (9 O) w a s i m m e di a t el y r e d u c e d b y a d diti o n

of N a C N B fI3 t O th e r e a cti o n m i x t u r e t o gi v e th e al c o h ol (9 1) i n 2 1 %

o v e r al l yi el d fTr o m (8 7 ) . T h e l o w yi el d of t hi s t h r e e ･ s t e p r e a cti o n i s

p r o b a bl y d u e 七o t h e p r e s e n c e of 七h e l o n e p a i r el e cもr o n s of N b w h i ch i s

●

s u s c e p tibl e もo th e o xi d a ti o n w it h P b( O A c)4 . T h e i n d ol e (9 且) w a s もr e at e d

w it h C I C O 2 C H 2 C C1 3 i n a q u e o u s V H F i n t h e p r e s e n c e o f a l a rg e e x c e s s

of M g O t o gi v e th e c a r b a m a t e (9 2) i n 7 1 % yi el d * S e e n e x t P a g e
.
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T h e i n d ol e (9 即 w a s s t e r e o s el e cti v el y c o n v e r t e d i n t o o xi n d ol e (9 6) i m

7 3 % yi el d b y もr e at m e n t w ith O s O 4 i n p y ridi n e Jl
l

H F .

3 8) r

l
l

h e p r o もe c 血 g

g F O u P O m N b W a s r e m o v ed w it h Z n i n A c O H t o f u r ni s h ( 那) i n 8 2 % yi eld .

T h e C 7 c o n rlg u r a Li o n o f (9 7) w a s c o nfh l

m e d もo b e S b y c o m p a ri s o n of 払 e

C 工) s p e ct r u m of
'

(9 冒) w i u l 払 a t of h u m a n t e lli n e (岱8) . F i n ali y , th e T B S

g r o u p w a s T e l n O V e d b y h e a ti n g i ll a q u e o u s II F ･ C H 3 C N t o gi v e N a
-

d e m e t h o x y
- 望0 ( R ) - h y d T O X y d i h y d r o r a n ki ェ1i d i n e (9 8 ) i n 5 1 % yi eld ,
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,

w hi c h lュa d b e e n di r e ctl y s e n t

fTr o m P r of . C o r d ell . T h u s
,
t h e C 2 0 c o n fi g u r a ti o n of th e n at u r al 2 0 -

h y d r o x y di h y d r o r a n ld n i di n e w a s c o n si d e r e d t o b e S f o r m ･ T h i s

c o n cl u si o n w a s c o n fi r m e d b y t h e si n gl e c ry st al 冗- r a y .
a n al y si s of t h e

n at u r al 2 0 - h y d r o x y dib y d r o r a n ki ni di n e
,

w l li c h w a s p u bli s h e d l at e r b y

c o rd ell g r o u p
4 2j) a s sh o w n i n F i g 3 - 1 2 . T h e r ef o r e , a n e w s y n th e ti c r o u t e

f o r th e n a t u r al 2 0(S ) - h y d r o x y di h y d r o r a n ki n idi n e (1 7) w a s n e c e s s a r y ･
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gi v e もh e α
- b r o m o ald e h y d e (盈O B) a s a n e p i lT l e ri c m i x t u r e i n 7 8 % yi el d .

r

l
'

h e ald e h y d e i n (且0 2) w a s r ed u c e d w ith N a B H 4 i n M e O H 七o p r o vid e t h e

α
- b r o m o h y d ri n (且0 3) i n 7 5 % yi el d . B y t r e a t m e n t of (且0 3) wi t h Z n i n

M e O H , t h e ol efi n (且o d) w a s o b t ai n e d i n 8 0 % yi el d . (且o d) w a s s u bj e cもed もo

o xi d a ti o n w ith O s O 4 t O gi v e 7 2 % yi el d of th e (2 0 R ) di ol (8 2 ) ,
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15 . T h e k e y p oin t w a s 七o cl e a v e a b o n d b e t w e e n C 1 7 a n d C 7 1 e a di n g 七o

もil e i n d ol e c o l n P O u n d ( 且且B ) .
T h e c h a n g e i n t h e st r u ct u r e of もh e 6 -

m e m b e r e d ri n g t h aも c o n si st s of C 3
,
N b ,

C 5
,
C 1 6

,
C 1 5

,
a n d C 1 4 ･ f r o m

b o a もfTo r m i n t h e i n d oli n e s (8 0 ) , (9 9 ) , a n d (且o d) t o c h ai r f o r m i n t h e

i n d ol e ( 且且盟鮎) w a s e x p e ct e d t o c a u s e a ch a n g e i m th e p h a s e
-

s el e cti vit y of

t h e O s O 4 0 Ⅹi d ati o n . O t h e r st e p s i n t h e s y n t h e ti c pl a n w o ul d f oll o w th e

p r e s u m e d bi o s y n t h e ti c li n e s ･ T h u s ,
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Ⅰn it a11 y ,
t h e al d e h y d e g r o u p i n ( 7 9 ) w a s p r ot e c t e d a s th e 且,3

di o x a n e ( 且0 5 ) i n q u a n tit a ti v e yi eld . (且0 5 ) w a s t r a n sfTo r m e d i n t o もh e

i n d ol e (且0 9) b y th e f o一l o w i n g m a n n e r . 1) P T O七e cti o n of th e h y d r o x y g r o u p

a s th e もri m et h yl sil yl e th e T ( 1 0 6 ) . 2) 0 Ⅹid ati o n of th e N a
- m e 地.yl i n d oli n e

m oi et y wi t ,h P b( O A c)4 .
l e a di n g t o th e i n d ol e n i n e (且0 7) . 3) D e p r o七e cti o n of

th e h y d r o x y g r o u p u n d e r a mi 1 d a ci di c c o n di ti o n ( A c O H 旧2 0 rF H F
, 3 :1 :1 )

a n d i m m e di at e r e d u cti o n of th e al d e h y d e ( 且0 8) wi th N a C N B H 3 .
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T h e h y d r o x y g r o u p i n (l o g) w a s p r ot e c t e d a s th e b e n z o yl e s七e T ( 且且⑬)

( p h C O C 且
, p y ri di n e

･ C H 2 C 1 2 ,
9 1 % yi el d) b ef o r e r e m o v a且 of th e al d e h y d e -

p r o七e cti n g g r o u p (8 0 % a q . A c O H
,

r efl u x , 9 6 % yi el d) i n o r d e T 七o p r e v e n t

h e mi a c et al fb r m a七i o n b et w e e n th e C 1 7
- O H a n d C 2 1

-

al d eh y d e f u n cti o n s ･

T h e i n d ol e a mi n e i n (且且且)
.

w a s t o syl at e d u n d e r a b a si c c o n diti o n [ T s C l ,

b e n z e n e
- 5 0 % K O H

,
n - B u 4 N H S O 4 ( c a t .)] wi t h s o m e e pi m e ri z a 七i o n

o c c u r e d at C 2 0 t o gi v e th e e pi m e ri? mi x t u r e ( 且且9 ) i n 8 1 % yi el d ･ T h e

al d e h y d e f u n cti o n i n (且且9) w a s c o n v e rt e d t o th e sil yl e n ol e th e r (且且3) i n

8 2 % yi el d a n d t h e n a h y d r o x y g r o u p w a s i n t r o d u c e d i n t o t h e C 2 0

p o siti o n b y t r e a t m e n t w ith O s O 4 i n p y ri di n e - T H Y at l o w t e m p e r a t u r e
*

･

S e p a r a ti o n b y m e di u m p r e s s u r e li q u i d c h r o m a t o g r a p h y g a v e 七w o a -

h y d r o x y al d e h y d e c o m p o u n d s ( 且且4 ) ( m p 1 0 8 - 1 1 0
o

C ) , ( 且且5) a n d th e

st a rti n g m a t e ri al ( 1 且3) i n 4､5
,
2 2 a n d 7 % yi el d

,
r e s p e cti v el y ･ S i n c e t h e

c o n 軸 u r a ti o n of t h e e pi m e ri c C 2 0 p o siti o n i n (且且4) a n d (且且6) c o ul d n oもb e

d e t e T m i n e d 鉦o m t h e s p e ct r o s c o pi c a n al y si s a 七 th i s s t a g e ,
b o t h

c o m p o u n d s w e r e s u bj e ct e d t o t h e ri n g
- cl o s u r e b e t w e e n th e C 2 1 a n d N b

p o siti o n t o a ff o r d c o m p o u n d s h a vi n g a m o r e fi x e d st r u ct u r e .

* W h e n ,t h e N a
-t e rt - b u t o x y c a 1

･ b o n yl a n al o g u e w a s t r e a t e d w it h O s O 4

u n d e r t h e s a m e c o n di ti o n
,

o xi n d ol e w a s o b t ai n e d a s th e m ai n p r od u ct .

T h e e xi st e n c e of th e t ol u e n e s u lfo n yl g r o u p a t N a e n a bl e d t h e i n d ol e ri n g
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T h e k e y s t e p s w e r e t h e cl e a v a g e b et w e e n C 7 a n d C 1 7 b o n d s

l e a di n g t o s a r p a gi n e -ty p e i n t e r m e di at e b ef o r e t h e i n t r o d u cti o n of a

h y d r o x y g r o u p a t C 2 0 a n d t h e n o v el o xi d ati v e t r a n sfTo r m a 七i o n of th e

o xi n d ol e i n t o th e N a
- m et h o x y o xi n d ol e d e ri v a ti v e .

ク
′

ミゝ
.

N

S
‖ l

0

.
.
, ㌔

H

S

O M 令

2 0 - H yd r o x ydih yd r o r a n ki nidin e ( 17)

I n c o n cl u si o n
, aj m al i n e ( 1 2) c o ul d b e u s e d a s t h e st a rti n g m a t e ri al

i n th e s y n t h e si s o f t h e v a ri o u s s a l
･

P a g l n e - d e ri v e d al k al oi d s . Aj m ali n e
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( 且軌 b e c a u s e o f it s a v ai l a b ilit y a n d f a cil e t r a n sf o r m a ti o n
,

r e m ai n s t h e

c o m p o u n d of ch oi c e a s a c o n v e n i e n t m at e ri al f o r s e m l S y n t h e七i c w o rk ･

F u rth e r m o r e
,
t h e e ffi ci e n t bi o m i m e ti c s y n t h e si s o f m a c T Oli n e

- ty p e

al k al oi d s a n d G e l s e m i u m al k al oi d s s h o w e d t h e a d v a n t a g e of
-

t h e

bi o mi m e ti c s e mi s y n t h e si s c o m p a ri n g もo t h e u s u al 七o t al s y n th e si s i n

r e q u l n n g f e w e r st e p s a n d p r o vi di n g t h e p r o d u c t s of hi g h o p ti c al p u rity ･

● ●

T h u s , th e bi o m i m e ti c s e m i s y n t h e si s s h o ul d b e a n a p p r o p ri a t e w a y fb T

t r a n sf o r m ati o n of c o m p o u n d s th a t a r e a b u n d a n t i n n a t u r e i n 七o mi n o r

n at u r al p r o d u ct s o r th ei r d e ri v ati v e s
,

w hi ch h a v e b et t e r p h a r m a c e u ti c al

a cti vi ti e s a n d l o w e r Si d e eff e ct s
,

e s p e ci all y i n th e c a s e s th a t t h e st a rti n g

n a t u r al m at e ri al s c o ul d b e o b t ai n e d i n l a r g e a m o u n t s a n d i n l o w p ri c e s ･
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濫Ⅹp e 耶は粗e m 忠ai
g

T h e m elti n g p oi n t s w e r e d e 七e T r n i n e d o n a Y a m a もo M P 一 望且

a p p a r a t u s ( c a p ill a r y) a n d Y a n a gi m o t o M i c r o M el ti n g P oi n t

A p p a T a もu s 1 6 3 1 A (h o 七 pl a t e) . A ll m el ti n g p oi n t s a r e u n c o r r e ct e d .
T h e

i n s もT u m e n 七s u s e d i n t hi s st u d y w e r e a s f oll o w s; U V s p e c t r a ,
H it a c h i

U 3 4 0 0 s p e ct T O P h ot o m e 七e r; I R s p e cもT a , H it a ch i 2 6 0 s p e ct r o p h ot o m e七e T;

M S ,
H iもa c h i R M U -6 E a n d R M U - 7 M

,
J M S - A M 2 0 (L R - E I) a n d J E O L

J M S - H X l l O A s p e cもT O m e t e r S;
1 H -

a n d 1 3 c - N M R s p e ct r a , J E O L J N M

G X 2 7 0
,

J E O L G S X 4 0 0
,

J E O L G S X 5 0 0
,

a n d J E O L G S X - A 5 0 0

i n s t r u m e n t s wi t h もe t r a m et h yl sil a n e a s a n i n t e r n al st a n d a r d ,

c h e mi c al s h i 鮎 a T e r e c o r d ed i n 8 v al u e s; o p ti c al T Ot a七i o n
,
J A S C O Ⅰ)I P -

且4 0 p ol a Ti m et e r; C D s p e ct r a w e r e m e a s u r e d w i th J A S C O J ･5 0 0 A i n

M e O H . T hi n l a y e r c h T O m a t O g r a P h y w a s p e rf o r m e d o n M e r c k

p r e c o a t e d Sili c a g el 6 0 F 2 5 4 Pl at e s I C ol u m n ch r o m a t o g T a P h y w a s

c a r ri e d o u t o n M e r c k S ili c a g el 6 0 (2 3 0 - 4 0 0 m e s h f o r fl a s h

c h T O m a 七o g r a p h y) a n d p r e
-

p a c k e d c ol ll m n [ K u s a n o C P S - H S - 2 2 1 - 0 5 (f o r

m e di u m p r e s s u r e c ol u . m n c h r o m at o g r a p h y)] ･
A b b r e vi ati o n s u s e d a r e :

si n gl et (s) ,
d o u bl et (a) ,

t ri pl et (i) , q u a rt et (q) ,
m ulti pl et ( m ) ,

b r o a d (b r) ･
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E 聯 m m e n t S O 君C h a p 七紺 且
●

P T e p a r a 岱o m o f 払 e 恥y 血 a z o m e (望6) & o m 軸 m a h e (且望)

C o n c e n t r a t e d H 2 S O 4 (1 m l) ,
N

,
N - di m e th yl h y d r a 2:i n e (6 .8 m l

,

0

8 9 .5 m m ol) a n d m ol e c u l a r si e v e s (3 A
,
1 2 g) w e r e a d d e d t o a s ti r r e d

s u s p e n si o n of aj m ali n e ( 且望) (6 .0 g ,
- 18 .3 8 m m ol) i n d r y eth a n ol ( 10 0 m l) ,

a n d th e m i x t u r e w a s h e a t e d u n d e r r efl u x f o r 2
.5 h . A ft e r e v a p o r a ti o n

of t h e eth a n ol , t h e r e a cti o n m i x t u r e w a s p o u r e d i n t o c ol d l O % a q u e o u s

N a 2 C O 3 S Ol u ti o n a n d th e w h ol e w a s e x t r a ct e d w i th C H C 1 3 . T h e

o r g a ni c e x t r a ct w a s d ri e d o v e r M g S O 4 a n d e v a p o r a t e d t o g l V e 7 . 5 ど o f
●

r e si d u e (2 5 ) . T h e r e s u lti n g c r u d e h y d r a z o n e w a s di s s ol v e d i n C H 2 C 1 2

( 2 4 0 m l) a n d l N ･ N a O H s ol u ti o n (6 0 m l) . T h e n C I C O 2 C H 2 C C 1 3 (3 .7 m l
,

2 6 . 8 8 m m ol) w a s a d d e d t o th e vi g o r o u sl y sti r r e d s ol u ti o n d u ri n g 2 m i n

a t 0
o

C a n d t h e m i x t u r e w a s sti r r e d a t r o o m t e m p e r a t u r e f o r 4 0 m i n .

T h e r e a cti o n m i x t ur e w a s dil u t e d w i th w a t e r (1 0 0 m l) a n d th占 o r g a n i c

l a y e r w a s s e p a r a t e d . T h e a q u e o u s l a y e r w a s e x t r a ct e d w i th C H 2 C 1 2 .

T h e c o m bi n e d o rg a n i c l a y e r w a s w a s h e d w i th w a t e r
, d ri e d o v e r

M g S O 4 a n d e v a p o r at e d . T h e r e si d u e w a s p u rifi e d b y fl a s h c ol u m n

c h r o m a t o g r a p h y (A c O E t - h e x a n e
,
2 :1) t o gi v e th e c a r b a m a t e ( 2 6) (7 . 0 0

g ,
7 0 % ) a s a n a m o r p h o u s p o w d e r . I R v m a x

C H C1 3
c m

- 1
: 3 3 5 0 , 2 9 5 0 , 17 5 0

,

1 3 0 0 . tJ V 九m a x
E t O H

n m : 2 4 7
,
2 9 3 .

1 H - N M R (2 7 0 M H z
,
C I) C 13 ) 8 : 6 .4 5

,

6 .4 0 ( 1 H
,

e a c h d
,
J = 7 . 0 H z

,
N = C H ) ,

4 .8 2
,
4

. 7 9 ( 1 H
,

e a c h d
,
J = 1 1 . 9 H 2:

,

C 払 H b C C 1 3) ,
4 .7 3

,
4 . 6 9 ( 1 E

,
e a c h d

,
J = 1 1 .9 H z

, C H a丑b C C l 3) ,
4 .4 8

,
4 . 4 0
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(1 H , e a c h d d , J = 7 .3 , 4 . 0 H z , 5 - H ) , 4 .0 8
,
4 .0 7 ( 1 H

,
e a c h s

,
1 7 - H ) ,

2 . 7 6 ,
2 .7 5

[9 H , e a ch s
,
N

a
- C H 3 , N ( C H 3) 2〕, 0 . 8 6

,
0 .8 4 ( 3 H

,
e a c h 七,

J = 7 .3 H z
,
且8 -

C H 3) ｡ M S m / z ( % ): 5 4 4 ( M ＋
＋2

, 2 4) , 5 4 2 ( M ＋
, 2 5) ,

1 4 4 (1 0 0) ,
1 1 3 (7 6) .

P x
Q

e P 蕊貯a 鮎 m o f 他 ℡ al d e h y d e (2 7)

C u C1 2 (1 3 9 m g , 0 .
1 0 3 m m ol) w a s a d d e d t o a s ol u ti o n of (望6) ( 1 8 7

m g , 0 .
0 3 4 m m ol) i n V H F (4 .6 m l) , p h o s p h at e b u ffTe r (p H 7 , 0 .2 4 m l) a n d

w a七e T ( 乱2 m l) . T h e mi Ⅹ七u r e w a s sti r r e d a 七 r o o m 七e m p e r a 七u r e fTo r 3 6 h

a n d 払 e n dil u t e d w i 払 w a t e r (1 0 m l) a n d c o n c e n t r a t e d a m m o ni a (5 血l) .

T h e w h ol e w a s e x 七1
･

a Ct e d wi t h C H C1 3 a n d th e o r g a n i c l a y e r w a s

w a s h e d wi t h w at e r
,

a n d d ri e d o v e r M g S O 4 . E v a p o r a ti o n of t h e s ol v e n t

g a v e a r e si d u e (2 1 4 m g) ,
w h i c h w a s s e p a r a t e d b y fl a s h c ol u m n

c h r o m at o g r a p h y ( A c O E t - h e x a n e
,
2 :1) t o aff o r d th e al d e h y d e ( 望7) (1 4 9

m g , 8 6 % ) a s a n a m o T
･

P h o u s p o w d e r . I R v m a x
C H C 1 3

c m
･ 1

: 3 3 0 0
,
2 9 5 0 ,

1 7 1 0
,
1 4 3 0

,
1 1 2 0 . U V 九m a x

E t O H
n m : 2 4 7 ,

2 9 1 .

1 H - N M R (2 7 0 M H z
,

C D C 1 3) 8 : 9 .6 4 ( 1 H
,
a

,
J = 3 .7 H z , C H O ) , 4 .9 0 , 4 . 7 6 (1 H

,
e a ch a , J = 1 1 .9

H z
,) a n d 4 .8 3

,
4 . 6 5 ( 1 H

,
e a c h d

,
J = 1 2 . 2 H 2:) C H 2 C C 1 3 ,

4 .6 8 (1 H , a ,
J = 8 . 6

H z
,
3 - H ) ,

4 . 4 8 - 4 . 4 0 (1 H
,

m
,
5 - H ) ,

4 . 1 3 (1 H
,

s
,
1 7 - 班) ,

2
. 7 7

,
2

.7 6 (3 H
,

e a c h

s ,
N a

- C H 3) ,
0 .8 6 (3 H

,
t

,
J = 7 .3 H z

,
1 8 - C H 3) . M S 孤/ z ( % ): 5 0 2 ( M ＋

＋2 ,
1 7 ) ,

5 0 0 ( M ＋
,
18) ,

1 4 4 (1 0 0 ) .

軌 ℃p a r a 鮎 n o f 也 e 且7 ･ 0 - a c e ぬt e (2 8)

A s ol u ti o n o f (2 7 ) (6 1 8 m g ,
1 .

2 3 m m ol) i n d ry p y ri di n e (1 0 m l)

a n d a c e ti c a n h y d ri d e (4 m l) w a s sti r r e d a t r o o m t e m p e r a t u r e

o v e r n i gh t . A ft e r e v a p o r a ti o n of th e s ol v e n t s
,
5 % a q u e o u s N a 2 C O 3

s ol n ti o n w a s a d d e d t o t h e r e si d u e a n d th e w h ol e w a s e x t r a ct e d w ith
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C H C 1 3 .
T h e o r g a ni c e x t r a ct w a s w a s h e d wi t h w a t e r

,
d ri e d o v e r M g S O 4

a n d e v a p o r a t e d . T h e r e si d u e w a s p u rifi e d w i t h fl a s h c ol u m n

ch r o m a 七o g r a p h y ( A c O E 七- h e x a n e ,
2 : 1) t o gi v e t h e a c et a t e (盟8) (6 2 3 m g ,

9 3 % ) a s a n a m o rp h o u .s p o w d e r . I R v m a x
C H C1 3

c m
- 1

: 2 9 6 0
,
1 7 1 0

,
14 3 0

,

1 2 4 0 , 1 1 2 0 .
tJ V 九m a x

E t O H
n m : 2 4 7

,
2 9 3 .

1 H - N M R ( 2 7 0 M H z
,
C I〕C 13 ) 8 :

9 .5 1 , 9 . 4 9 ( 1 H
, e a ch a

, J = 3 .4 H z
,
C H O ) ,

4 .8 9 ( 1 H
,
s

,
1 7 - 班), 4 .8 5

,
4 ,7 0 (1Ⅰも

e a c h d ,
J = 1 1 . 9 H z) a n d 4 .8 0 (1 H

,
s) C H 2 C C 1 3 ,

4 .7 2 ( 1 H , d
,
J = 8 . 6 H z

,
3 -

H ) ,
4

.
4 6 - 4 .3 9 (1Ⅰも m

, 5 - H ) ,
2 .7 7 4

,
2 .7 6 8 (3 H

,
e a c h s

,
N a

- C H 3) , 2 .望1
,
乱1 9

(3 H
,

e a ch s
,
O C O C H 3) ,

0 .8 7 (3 H
,
t

,
J = 7 .4 H z

,
1 8 - 仁H S) . M S m / z( % ): 5 舶

( M 十十2
,
20 ) ,

5 4 2 ( M ＋
,
2 0) ,

1 4 4 (1 0 0) .

乱e a d ね奴a a c e せ汲 ぬ o xi ぬ也o n o f 蝕e i n d o h e (望8)

P b (O A c)4 W a s a d d e d t o a s ti r r e d s ol u ti o n of (望8) (9 1 5 m g , 1 .6 8

m m ol) i n d ry C H 2 C 1 2 (2 0 m l) at - 7 0
o

C i n th e f oll o w i n g m a n n e r : 0 m i n
,

7 4 6 m g (1 .6 8 m m ol); 6 0 m ュn
,
8 4 0 m g (1 .8 9 m m ol); 1 3 5 m i n

, 6 5 0 m g (1 .
4 7

m m ol) . D u ri n g t h i s p e ri o d , s ti r ri n g w a s c o n ti n u e d a t t h e s a m e

t e m p e r a t u r e , a n d a ft e r th e fin al a d diti o n o f P b( O A c) 4 t h e r e a c ti o n

t e m p e r a t u r e w a s g r a d u all y r a i s e d t o 0
o

C o v e r 1 h . T h e r e a cti o n

m i x t u r e w a s dil u t e d w it h C H 2 C 1 2 a n d w a s h e d s t l C C e S Si v el y w i th 5 %

a q u e o u s N a 2 C O 3 S Ol u ti o n a n d w at e r . T h e o r g a ni c l a y e r w a s d ri e d o v e r

M g S O 4 a n d e v a p o r a t e d t o gi v e a r e si d u e ,
w hi c h w a s p u ri fi e d b y fl a s h

c ol u . m n c b r o m at og r a p b y ( A c O E t - h e x a n e
,

1 :2) t o yi el d th e i n d ol e n i n e

(望9) (7 8 8 m g ,
8 8 % ) a s a n a m o rp h o u s p o w d e r

. I R v m a x
C H C 13

c m
- 1

: 2 9 5 0
,

1 7 2 0
,
1 4 2 0

,
1 2 2 0

,
1 1 2 0 . U V 九m a x

M e O H
n m : 2 1 0

,
2 2 0

,
2 4 9 .

1 H - N M R (2 7 0

M ‡‡z
,
C D C 13) 8 : 9 . 5 4 4

,
9 .5 4 0 (1 H

,
e a ch a , J = 4

. 4 H z
, C H O ) ,

5 . 4 6
,
5 . 4 3 (1 H

,
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e a c h a
,
J = 7 . 1 H z , S ～ M ) , 5 .0 1

,
4

.8 4 (1 H
, e a c h a , J = 12

.0 ‡‡z
, C a a

H b C C且3) ,

凌
.7 6

,
唾. 5 7 (1 H , e a ch 也, J = 1 乱O H z , C H a 艶 C C 1 3) ,

2
. 1 5 ,

乱1 4 (3 H
,

e a c h 良
,

C O C H B) , 0 .8 8 , 0 .8 6 (3‡‡, e a ch も
, J = 7 . 2 H z

,
1 8 - 仁H S) . M S m / z( % ): 4 9 9

( M ＋
＋2 - C H O ,

l l) ,
4 9 7 ( M ＋ - C H O

,
1 2) ,

1 6 7 ( 10 0 ) .

駅 陀 P a m 鮎 弧 0 常温･組e s m ¢ 払 yR ･ 望一 曲払y 血 o ･ 且7 一

級¢e 柳軸 m 血 ¢(盟3)

Zi n c d u s t (9 9 m g) w a s a d d e d t o a s ol u ti o n of (望9) (4 9 m g ,
0 ･0 9 3

m m oり i n a c eti c a ci d ( 1 m l) ,
a n d t h e m i x t u r e W a s S ti r r e d a も r o o m

もe m p e T a t u T e E o r 3 0 mi n ･ T h e r e a cti o n mi Ⅹ七u r e w a s filt e r e d a n d もh e

filもT a t e W a s C O n C e n 七r a もe d i n u a c u o a n d t h e n b a sifi e d b y th e a dditi o n of

c hill e d 5 % a q u e o u s N a H C O 3 S Ol u ti o n
･
T h e w h ol e w a s e 又もr a c七ed wi th

c H C l 3 . T h e o r g a n i c e x 七r a cも w a s w a s h e d w it h w a t e r
,

a n d d ri ed o v e r

M g S O 4 ｡ R e m o v al o f th e s ol v e n もg a v e a r e si d u e
,

w h i c h w a s s u bj e ct e d t o

m e di u m -

p r e s s u r e li q u i d c ol u m n c h r o m a t o g r a p h y ( M P L C ) (5 % M e O 臥

c H C1 8) 七o aff o rd 1 7 m g (5 2 % ) of (望3) a s c ol o rl e s s p ri s m s ,
m p 2 3 8 - 2 4 2

o

C

(lit ,

1 4) 2 4 0 - 2 4 2
o

C ) . I R v m a x
K B r

c m
- 1

: 3 3 0 0 - 3 0 0 0 ,
2 9 6 0

,
1 7 4 0

,
1 2 4 0 - tJ V

九m a x
M e O H

n m : 2 1 9
,
2 5 7 ,

1 H - N M R (5 0 0 M Ⅰ‡z
,
C D C 13 ) 8 : 5 ･3 7 ( 1 H

,
b T S

,

o H ) ,
5 .0 0 (1 H

,
S , 1 7 - H ) ,

4 .3 3 (1 H
,
d -li k e

,
J = - l l H z

, 3 - H ) ,
4 ･3 1 (1 E

,
ら , 2 1 -

H ) ,
3 . 3 3 (1 H

,
忠

,
J = 5 .

7 H z
,
5 - H ) ,

2 .7 8 (1 H
,
d d ,

J = 1 2 ･ 0
,
5 ･O H z

,
6 - H β),

2 ･4 2

( 1 H
,

孤
,
1 5 - H ) ,

2 .2 6 (1 H , i , J = 6 .0 H z
,
1 6 - H ) , 2 .1 7 (3 H ,

s
,
C O C H 3) ,

1 ･8 9

(1 H
,
d d

,
J = 1 4 .0

,
1 0 . 1 H z

,
1 4 月

α) ,
1 .7 4 (1 H

,
d d

,
J = 1 4 ･ 0

,
5 ･ O H z

,
1 4 - H β) ,

1 .6 4 (1 H
,
a

,
J = 12 .0 H z

, 6 胡 α) ,
1 .5 0 - 1 . 4 0 (2 H

,
m ,

1 9 月 2) ,
0 ･9 8 (3 H

,
t , J = 6 1 6

H z
,
18 - 仁H S) .

1 3 C - N M R ( T a bl e 1 - 1) . M S m / z( % ): 3 5 2 ( M '
,
10 0) ,

3 2 4 (2 4),

3 2 3 (2 6) ,
1 6 9 (9 5 ) . E x a ct M S C al c d fo r C 2 1 H 2 4 N 2 0 3 : 3 5 2 ･ 1 7 8 8 ･ F o un d :

3 5 2 . 1 7 8 7 .
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恥 e p a 脂 鮎 n o 君蝕 e α -

p h e n yl s e且e n yi ald e h y 鮎 (3 0)

E t 3 N a n d T B S O T f w e r e a d d e d t o a s ti r r e d s ol u ti o n of (望9) (3 1 8

m g ,
o .6 0 m m ol) i血 d r y C H 2 C 1 2 (5 m l) a t 0

o C a s fわll o w s : 0 m i n
,
E t3 N

(1 2 5 m l , 0 .
9 0 m m ol) a n d T B S O T f (2 0 0 m l

,
0 ･8 7 m m ol); 4 5 m i n

,
E t3 N (1 2 5

m l , 0 .9 0 m m ol) a n d T B S O T f (2 0 0 m l , 0 ･8 7 m m ol)
I

,
1 8 0 mi n

,
T B S O T f (1 5 0

m l
,
0

.
6 5 m m ol) . S ti r ri n g w a s c o n ti n u e d a t th e s a m e t e m p e r a t u r e f o r 4

h . T o t hi s r e a cti o n m i x t u r e c o n t ai ni n g sil yl e n ol et h e r ; a s ol u ti o n of

p h S e C l ( 1 16 m g ,
0 .6 0 m m ol) i n d r y C H 2 C 1 2 (2 m l) w a s a d d e d a t - 2 0

o

C ･

A 氏e r 2 也, a s ol u ti o n or P h S e C l (8 9 m g ,
0 . 4 6 m m ol) i n d ry C H 2 C l 2 (0 ･6

m l) w a s a d d e d a t - 2 0
o

C a n d t h e n t h e m i x t u r e w a s sti r r e d at r o o m

t e m p e r a t u r e f o r 3 0 m i n ･ T h e r e a c ti o n m i x t u r e w a s dil u t e d w it h

c H 2 C 1 2 a n d w a s h e d w ith 5 % a q u e o u s N a 2 C O 3 S Ol u ti o n ･
T h e a q u e o u s

l a y e r w a s e x t r a ct e d w i th C H 2 C l 2 a n d t h e c o m b i n e d o rg a n i c l a y e r w a s

w a s h e d w i th w a t e r a n d d ri e d o v e r M g S O 4 .
E v a p o r a ti o n of t h e s ol v e n t

g a v e a r e si d u e
,

w h i ch w a s p u rifi e d b y fl a sh c ol u m n c h r o m a t o g r a p h y

( A c O E t - h e x a n e ,
2 : 1) a n d th e n b y M P L C (1 % M e O H - C H C 1 8) t o gi v e oil y

( 3 0 ) ( 2 2 0 m g ,
5 3 % ) a s a di a s t e r e o m e ri c m i x t u r e a n d t h e s t a rti n g

m at e ri al (2 9) (3 1 m g ,
1 0 % ) .

I R v m a x
C H C1 3

c m
- 1

: 2 9 7 0
,
1 7 2 0 ,

1 4 2 0 ,
1 3 2 0

,

1 2 2 0 .

1 H - N M R (4 0 0 M H z , C I) C 1 3 ) 8 : 7 . 7 0 - 7 . 2 0 (9 H
,

m
,

a r m
- H ) . M S

孤/ z( % ): 6 5 5 ( M ＋
＋2 - C O

,
4) ,

6 5 3 ( M ＋
- C O ,

4) , 3 4 5(5 8) ,
3 4 3 (5 9) ,

1 6 9 (7 0) , 1 6 8

(1 0 0) ,
16 7 (9 6) .

馳 ℃p a 陀 仏o n o f 払 e cx ･b r o m o ald e h y d e (3 1)

E t3 N a n d T B S O T f w e r e a d d e d t o a sti r r e d s ol u ti o n of ( 2 9) (9 2 m g ,

o
.
17 4 m m ol) i n d r y C H 2 C 1 2 ( 1 .5 m l) a t 0

o

C a s fわll o w s : 0 汎i n
,
E t3 N (3 7

6 8



m l
,
0 .2 7 m m ol) a n d T B S O T f ( 5 8 m l

,
0 .

25 m m ol); 7 5 m i n
,
E t 3 N (3 7 m l ,

0 .
2 7 m m ol) a n d T B S O T f (5 8 m l

,
0 . 2 5 m m ol); 1 8 0 m i n

,
T B S O T f (2 9 m l

,

0 . 1 3 m m ol) . A ft e r th e fi n al a d diti o n of th e r e a g e n t , th e m i xt u r e w a s

sti r r e d a も r o o m t e m p e r at u r e f o r 5 h
.

T o 七hi s r e a cti o n m i x t u r e

c o n t ai n i n g sil yl e n ol e th e r
,

a s ol u ti o n of N B S (3 6 m g , 0 .2 0 2 m m ol) i n

d r y C H 2 C 1 2 (1 .5 m l) w a s a d d e d a t 0 o C
,

a n d th e w h ol e w a s sti r r e d a七

th e s a m e t e m p e r a t u r e fわr 10 m i n . T h e r e a cti o n mi Ⅹt ur e w a s dil u t e d

w ith C H 2 C 1 2 a n d w a s h e d wi t h 5 % a q u e o u s N a H C O 8 S Ol u ti o n . T h e

a q u e o u s l a y e r w a s e x t r a ct e d w it h C H 2 C 1 2 a n d th e c o m bi n ed o rg a n i c

l a y e r w a s w a s h e d w i th b ri n e
,
d ri e d o v e r M g S O 4 a n d e v a p o r a t e d ･ T h e

r e si d u e w a s p u rifi e d b y M P L C ( A c O E t -h e x a n e , 1 :2 ) t o a ffTo r d 7 5 m g

(7 1 % ) of oil y (3 1) a s a di a st e r e o m e ri c mi Ⅹt u r e
.
I R v

m a x
C H C1 8

c m
･ 1

:

2 9 5 0
,
1 7 2 0

,
17 0 0

,
1 2 2 0 .

1 H - N M R (5 0 0 M H z , C D C 13) 8: 9 . 4 7
,
9 . 4 5

,
9 .4 2 (1 H

,

e a ch s , C H O ) ,
2 . 1 9

,
2 . 1 8

,
2 . 1 7

,
2 . 1 6 (3 H , e a c h s ,

C O C H 3) . M S m / z( % ):

5 2 5 ( M ＋
＋2 - H B r

,
1 5) ,

5 2 3 ( M ＋ - H B T , 17 ) , 3 4 5 (6 3) , 3 4 3 (6 5) ,
1 6 9 (7 7) ,

1 6 8

(9 0),
1 6 7 (1 0 0) ,

1 5 6 (6 3) .

D e h y 血心b m 血 鮎 n o f (3 1) w it h Li
2 C O 3

A m i x t u r e o f (3 1) ( 13 4 m g ,
0 .2 2 m m ol) an d L i 2 C O 3 (5 0 m g ,

0 .6 8

m m ol) i n d l
･

y D M F (4 m l) w a s sti r r e d a t 8 0
o

C f o r 4
･5
,
h u n d e r a n a rg o n

a 七m o 叩 b e r e .
T h e n 5 % a q u e o u s N a H C O 3 S Ol u ti o n w a s a d d e d t o t h e

r e a c ti o n m i x t u r e a n d t h e w h ol e w a s e x t r a c t e d w it h C H C 1 3 . T h e

o r g a n i c e x t r a ct w a s w a s h e d wi t h b ri n e , d ri e d o v e r M g S O 4 a n d

e v a p o r a t e d . D M F w a s r e m o v e d i n a K u g el r o h r a p p a r a t u s a n d th e

r e si d u e w a s p u r ifi e d b y M P L C (A c O E t - h e x a n e ,
1 :2) t o gi v e oil y (3 2) (3 0

6 9



m g ,
2 6 % ) ,

oil y ( 3 5 ) (2 5 m g ,
2 1 % ) ,

a m o r e P OI 盈T t et r a S u b sti七u t e d ol e 員m

(8 3 ) (a m g ,
7 % ) ,

a n d a l e s s p ol a r 七e七r a s u b sti t u t e d ol efi n (詔4) (1 3 m g ,

且1 % ) . (3 望); ⅠR v m a x
C H C 1 3

c m
- 1

: 3 0 0 0
,
1 7 1 0 , 1 4 3 0 , 1 2 2 0 ,

1 1 3 0
,
1 0 4 0 .

U V

九m a x
E t O H

n m : 2 2 0 . 2 .

1 H - N M R (5 00 M H z , C D C 1 3) 8 : 9 .3 9 ,
9 .3 7 (1 H

,
e a c h

ら
,
C H O ) ,

6 .6 2 ( 1 H
, q ,

J = 7 .
2 H z

, 19 - H ) , 5 .5 2
,
5 .4 9 ( 1 H

,
e a c h a

,
J = 8 .5 H z

,
3 -

H ) , 5 . 0 6
,
4 . 9 8 ( 1 H , e a c h m

,
5 - H ) ,

4 .8 5
,
4 .8 1 ( 1 H

,
e a c h a

,
J = 1 1 .8 H z

,

C 亀 H b C C I B) ,
4

･
7 6 ,

4
･6 3 (1 H

,
e a ch ･d

,
J = 1 1 1 8 H z

,
C H

a 旦b C C 1 3) ,
4･･6 0

,
4 ･5 9

(1 H
, e a c h ら,

1 7 - H ) ,
2 . 17

,
2 . 1 6 (3 H

,
e a c h ら

,
C O C H 3) ,

2 .0 5 (3 H
,
a

,
J = 6 .9

H z
,
1 8 - C H 3) I M S m / z( % ): 5 2 6 (叩

＋
＋2

,
2 5 ) ,

5 2 4 ( M ＋
,
2 4) ,

4 9 8 (1 3 ),
4 9 6 (1 3 ) ,

3 4 5 (5 4) ,
3 4 3 (5 3) ,

1 6 9 (6 9) ,
1 6 8 ( 7 6) ,

1 6 7 ( 1 0 0) . (3 5); I R v m a x
C H C 13

c m
･ 1

:

2 9 4 0
,
1 7 1 5

,
1 6 8 0

,
1 4 3 0

,
1 2 2 0

,
1 1 3 0

,
1 0 4 0 . U V 九m a x

E t O H
n m : 2 2 0 .5 .

1 H -

N M R (4 0 0 M H z
,
C D C 1 3) 8 : 10 . 2 1

,
1 0 . 1 6 (1 H

,
e a ch s , C H O ) , 6 .7 9 (1 H

, q t ,

J = 7 .5
,
1 . 3 H z

,
1 9 - H ) ,

5 A 6
,
5 .4 4 (1 H , e a c h d , J = 8 .5 H z

,
3 - H ) ,

4 .9 6 , 4 .7 3

(1 H
,

e a c h d , J = 1 1 . 9 H z
,
C 払 H b C C l 3) ,

4 ･9 1
,
4 暮8 0 (1 H

,
e a c h m

,
5 - H ) ,

4 .8 0

(1 H , s , 1 7 - H ) , 4 .7 0 , 4 .5 3 ( 1 H , e a c h d , J = 1 1 .9 H z , C H 過 ) C C 1 3) ,
2

. 1 7
,
2 . 1 6

(3 H , e a c h s , C O C K S) ,
2

. 1 6
,
2 . 1 4 (3 H , e a c h d d

.

. J = 7 . 5
,
1 .6 H z

,
1 8 - C H 8) .

M S m / z( % ): 5 2 6 ( M ＋
＋2

,
2 4) , 5 2 4 ( M '

,
2 3) , 4 9 8 ( 1 3) ,

4 9 6 (1 3 ) ,
1 6 8 (8 2) ,

1 6 7

( 1 0 0) . (3 3 ); I R v m a x
C H C 13

c m
- 1

: 2 9 5 0
,
1 7 1 0

,
1 4 2 0

,
1 2 2 0 .

1 H - N M R (5 0 0

M H z , C i) c 13 ) 8 : 1 0 .0 4 ( 1 H , s
,
C H O ) ,

2 .2 1
,
2 .2 0 (3 H

,
e a c h s

,
C O C H 3 ),

0 .9 6 , 0 .9 4 (3 H
,

e a c h t
,
J = 7 .7 H z

,
1 8 - C H 3) . M S m / z ( % ): 5 2 6 ( M ＋

＋2
,
l l) ,

5 2 4 ( M ＋
,
l l) , 1 6 9 (1 0 0) , 1 6 8 ( 1 0 0) . (3 4); I R v m a x

C王‡C1 3
c m

- 1
: 2 9 5 0

,
1 7 1 0

,

1 4 2 0 , 1 2 2 0
,
1 1 2 0 .

1 H - N M R (5 0 0 M H z
,
C D C 1 3) 8 : 1 0 .0 4

,
1 0 .0 3 (1 H

,
e a c h 良

,

C H O ) , 2 .1 8
,
2 . 1 7 (3 H

,
e a c h ら

,
C O C H 3 ) . 0 .9 3 (3 H

,
t

,
J = 7 .7 H z

,
1 8 - C H 3) .

M S r n/ z ( % ): 5 2 6 ( M ＋
＋2

,
2 2) ,

5 2 4 ( M ＋
,
2 2) ,

16 9 (9 5) ,
1 6 8 (1 0 0 )
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馳 簡P 甜 訊鮎 弧 0君Ⅴ⑳ m 且且e 血 e (且3)

Z i n c d u st (4 5 0 m g) w a s a d d e d 七o a s ol u ti o n of (3 盟) ( 1 2 4 m g ,
0 .2 4

m m ol) i n a c eti c a ci d (4 m l) , a n d t h e m i x t u r e w a s sti r r e d a 七 T O O m

もe m p e T a もu T e fわr 3 h
,
t h e n fTllもe r e d . T h e fil七r aもe w a s c o n c e n 七r a七e d a n d

も払e n b a sifTl e d w i th c hill e d 5 % a q u e o u s N a H C O 3 S Ol u 七i o n . T h e w h ol e

w a s e 如 T a Cもe d w it h C H C 1 3 a n d th e o rg a ni c e x もT a C も w a s w a s h e d w ith

w a t e r a n d d ri e d o v e r M g S O 4 . E v a p o r a ti o n of th e s ol v e n 七 g a v e もh e

r e si d u e , w hi c h w a s p u rifTl e d b y M P L C (5 % M e O H - C H C 1 3) もo aff o r d 5 8

m g (6 8 % ) o f v o mi 1 e ni n e ( 且3) a s c ol o rl e s s p ri s m s f r o m A c O E も･ m p 1 8 9 -

1 9 1 O C (1it9) 2 0 7
o

C ) . 桝 D
1 9 -7 1

.6
o

( c = 0 .
4 5 , p y ri di n e) (1it 9) -7 2

o

) ･ I R

v m a x
K B r

c m
- 1

: 3 3 0 0 -3 0 0 0 , 2 9 5 0 , 1 7 4 0 ,
1 6 0 0 ,

1 4 5 0
,
1 2 3 0 ･ U V 九m a x

M e O H

n m : 2 1 9
,
2 6 0 .

1 H - N M 現■(5 0 0 M H z
, C D C 13 ) 8 : 6 .0 6 ( 1 H

,
b r s

,
O H ) ,

5 .7 5

( 1 H
, q ,

eT = 6 .6 H z
,
1 9 - H ) , 5 .0 3 (1 H

, b r s
,
2 1 - H ) ,

4 .9 8 ( 1 H
,
s

,
1 7 ･ H ) ,

4 ･3 1 (且H ,

d d
,
J = 7 .且

,
乱8 H z , 3 - H ) , 3 .9 2 ( 1 H

,
忠

,
J = 5 .8 H z

,
5 - H ) ,

3 . 2 8 (1 H , m , 1 5 - H ) ,

乱7 7 (1 H , d d , J = 1 乱1
,
4 .7 H z

,
6 - H β) ,

2 . 1 7 (3 H
,

s
,
C O C H 3) ,

1
.6 8 (3 H

,
a

,

J = 6 .6 H z
,
1 8 - 仁H S) .

1 3 C - N M R (T a bl e 1 - 4) . M S m J z( % ): 3 5 0 ( M '
,
2 9) ,

1 6 9

( 10 0 ) ,
4 3 (1 5) . A n al . C al c d fo r C 2 1 H 2 2 0 3 N 2 . 1/4王‡2 0 : a

,
7 1 .0 7; H , 6 ･

3 9 ; N
,

7 . 8 9 . F o u n d : C
,

7 0 . 9 6 ; H
, 6 . 2 7 ; N

,
7 . 8 2 . E x a ct M S C al c d f o r

C 2 1 H 2 2 N 2 0 3 : 3 5 0 .1 6 2 9 . F o u n d : 3 5 0 .1 6 27 .

駒 場p a 野鼠 鮎 m o官(且9 Z) - v o m il e 血 ¢( 朗)

z i n c d u st (9 9 m g) w a s a d d e d t o a s ol u ti o n of (3 5 ) (4 2 m g ,
0 ･0 8

m m ol) i n a c eti c a ci d (2 m l) ,
a n d th e mi x t u r e w a s s ti r r e d a t r o o m

t e m p e r a t u r e fb T l ･5 h ･
A r e si d u e o b t ai n e d b y w o rk -

u p a s d e s c ri b ed

a b o v e w a s p u rifi e d b y M P L C (i - P r O H - C H C l 3
- h e x a n e , 7 :6 3 :3 0) t o gi v e 2 1

7 1



m g (7 5 % ) of ( 望4) a s a n a m o r p h o u s s oli d a n d 3 m g (7 % ) of th e s 七a Tti n g

m a t e ri al (3 5 ) . I R v m a x
C H C1 3

c m
- 1

: 3 6 0 0 - 3 1 0 0 ,
2 9 7 0

,
1 7 4 0

,
1 2 3 0 ･ m

九m a ㌔
t O H

n m : 2 1 9
,
2 5 8 .

1 H ･ N M R (5 0 0 M H z , C D C 13 ) 8 : 7 ･6 5 -7 ･2 0 ( 4 H
,

a ,

a r m - H ) ,
5 .5 4 (1 H , q lik e

,
1 9 - H ) ,

5 .1 9 (1 H
,

■
s ,

2 1 - H ) ,
4 ･9 9 (1 H

,
ら, 1 7 - 班) , 2 ･1 6

(3 H
,

s
,
C O C H 3) , 1 .8 - 1 . 6 (3 H

,
1 8 - C H 3) .

1 3 C - N M R ( T a bl e 1 - 4) I E x a ct M S

C al cd fTo r C 2 1 H 2 2 N 2 0 3 : 3 5 0 . 1 6 2 9 . F o u n d : 3 5 0 ･1 6 2 1 ･

馳 e p a T a 滋o n o f p e T a k i n e (1 4) 鮎 ぬ (1 9 Z ) ･ v o m ㍊e ni n e ( 朗)

A s ol u ti o n of (2 4) (6 m g , 0 . 0 1 7 m m ol) i n a c eti c a ci d (0 ･5 m l) w a s

sti r r e d a t r o o m t e m p e r at u r e u n d e r a n a r g o n a t m o s p h e r e ･
A 氏e r 1 7 也

, a

s m all p o rti o n o f t h e r e a c ti o n m i x t u r e w a s n e u t r ali z e d wi t h c h ill e d

a m m o n i a w a t e r a n d e x t r a ct e d w it h C H C 1 3 . T h e o r g a ni c e xt r a ct w a s

d ri ed o v e r M g S O 4 a n d e v a p o r a t ed . T h e c r u d e r e sid u e w a s s u bj e ct e d t o

I H - N M R m e a s l l r e m e n t . T h e r a ti o of ( 1 9 Z ) ･

v o m il e n i n e ( 2 4 ) a n d

p e r a k i n e (1 4 ) w a s c al c ul at e d fTr o m th e i n t e g r al s of t h e si g n al s of t h e

ol e 丘ni c p r ot o n (1 9 - H ) of (2 4) a n d t h e al d eh y d e p r ot o n (2 1 - H ) of (1 4) . T h e

r e a cti o n m i x t u r e a ft e r 1 7 h c o n t ai n e d 2 5 % p e r a k i n e ( 1 4 ) an d 7 5 %

st a rti n g m a t e ri al (2 4 ) . T h e r e m ai n i n g r e a cti o n m i x t u r e w a s sti r r e d at

th e s a m e t e m p e r a t u r e fわr t w o w e e k s . T h e
l H - N M R s p e ct r u . 孤 or th e

c r u d e r e si d u e o b t ai n e d b y th e s a m e w o r k -

u p p r o c e d u r e a s a b o v e

s h o w e d t h e e x cl u si v e p r e s e n c e of p e r a ki n e ( 1 4 ) . T h e r e si d u e w a s

c ry s t al li z e d f r o m a c e t o n e - h e x a n e t o gi v e 4 m g of c ol o rl e s s p n s m s . m p

1 7 9 - 1 8 2 o C (1it 1 2) 1 8 3 o C) . T h 占 c h r o m a t o g r a p hi c b e h a vi o r o n T L C
,

a s

w ell a s t h e I R
,
M S

,
E x a ct M S (C al c d f o r C 2 1 H 2 2 N 2 0 3 : 3 5 0 .1 6 2 9 . F o un d :

3 5 0 . 1 6 2 2 ) ,
a n d l H - (T a bl e 1 -5 ) a n d 1 3 C - N M R s p e ct r a o r t h e

7 2



s e mi s y n th e ti c c o m p o u n d w e r e i d e n tic al w it h t h o s e of
-

a u th e n ti c

p e r a ki n e (且4) . T h e st e r e o c h e mi st r y at th e C -1 9 a n d C - 2 0 p o siti o n s w a s

fu rt h e r C O n fi r m e d b y th e diffTe r e n ti al N O E s p e ct r u m . I r r a di a ti o n of 1 8 -

H 3 (8 1 . 3 0 ) i n (1 4) l e d t o e

L

n h a n c e m e n t of t h e 5 - H (1 6 % ) a n d H -2 0 (1 5 % )

s l g n a l s .

●

7 3



濫Ⅹ 師 m m e m i s o 雷C h a p ぬ T 盟
○

馳 ℡p 弧 鮎 皿 0 雷ぬ e c a T b o m a ぬ (鶴) 免Ⅶ m 頑 m a h e (且盟)

T o a vi g o r o u sl y stir r e d s ol u ti o n of aj m ali n e ( 且望) (2 ･O g ,
6 ･ 1 3

m m ol) i n C H 2 C 1 2 (6 0 m l) a n d a q u e o u s I N - N a O H s ol u ti o n ( 1 6 m n ,

c I C O 2 C H 2 P h ( 1 .7 3 m l ,
1 2 . 1 2 m m ol) w a s a d d e d d r o p w i s e a t 0

o

C ･ A 鮎 T

1 .5 h t h e r e a cti o n m i x t u r e w a s dil u t e d wi t h C H 2 C 1 2 a n d w a s h e d w i th

w a 七e T . T h e a q u e o u s l a y e r w a s e x t r a ct e d wi t h C H 2 C 12 ･ T h e c o m bi n e d

o rg a ni c l a y e r w a s w a s h e d wi t h w at e r
,
d ri e d o v e r M g S O 4 ,

a n d t h e n

e v a p o r a t e d t o gi v e a r e sid u e
,

w hi ch w a s c ry s t alli z e d f r o m A c O E も 七o

aff o r d 2 .3 4 ど of ( 鶴) a s c ol o rl e s s p ri s m s .
0

.
l l g of p u r e ( 鶴) w a s f b rth e r

ob t ai n e d b y t h e p u rifi c a ti o n of t h e m o th e r li q ui d wi th 皿a s h c ol u m n

c h r o m a t o g r a p h y ( A c O E t - h e x a n e ,
2 :3 ) I T o t al 2 ･ 4 5 ど(8 7 % ) I m p 2 1 8 - 2 2 0

o c (f r o m a c e t o n e) . I R v m a x
K B r

c m
- 1

: 3 3 0 0(b r) ,
2 9 4 0

,
1 7 4 0 , 1 2 5 0 ･ U V

九m a x
E t O H

n m : 2 0 6
,
2 4 8 ,

2 9 1 .

1 = - N M R ( 2 7 0 M H z
,
C D C 13 ) 8: 5 ･1 9 a n d

5 .1 7 ( e a ch l H
,
a

,
J = 1 2 .0 H z

,
O C 韮2 P h) , 5 .

1 8 (1 H
, s ,

2 1 - H ) . M S 孤/ z ( % ):

4 6 0 ( M ＋
,
4 9) ,

3 2 6 (2 6) ,
9 1 (10 0) . A n al . C al c d fわr C 2 8 H 3 2 0 4 N 2

･ 1/2 H 2 0 : C ;

7 1 .6 2
,
H ; 7 .0 8

,
N ; 5 .9 6

,
F o u n d : C ; 7 1

.
2 6 ,

H ; 6 .
7 9 , N ; 5 . 8 9 .

I B a d 七e tr 泡a ¢e ぬt e o xi d a 位o n of 払 e i n d o 姐n e (4 4)

' T o a sti r r e d s ol n ti o n of ( 鶴) (2 ,
4 6 g , 5 . 3 4 m m ol) i n d r y C H 2 C 1 2

(1 0 0 m l) w a s a d d e d P b( O A c) 4 ( 2 .0 g ,
4 .0 6 m m ol) a t - 7 0

o

C u n d e r

n it r o g e n a t m o s p h e r e . A 氏e r 2 5 m ュn t h e r e a cti o n m i x t u r e w a s dil u t e d

w i t h C H C 1 3 a n d v a s b e d w i th a q u e o u s l Ⅳ - N a O H s ol u .ti o n
.

T h e
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a q u e o u s l a y e r w a s e 如 T a Ct e d wi th C H C 1 3 . T h e c o m bi n e d o rg a n i c l a y e r

w a s w a sh e d w it h w a t e r
, d ri e d o v e r M g S O 4 , a n d e v a p o r a t e d . 甘k e

r e si d u e w a s p u TifTl e d b y fl a s h c ol u m n c h r o m a t o g r
･

a p h y ( A c O E t -

h e x a n e
,
1 :2) a n d t h e n c r y st alli z e d f r o m M二e O H t o yi el d 1 .6 7 g (6 8 % ) of

(趨6) a c c o m p a n i e d w ith 2 7 0 m g (1 1 % ) of t h e st a rti n g m a t e Ti a且( 鶴) . (魂6):

c o且o T且e s s n e edl e s
,

m p 8 0 - 8 2
o

C . I R v r n a x
K B r

c m
- 1

: 望9 4 0
,
1 7 5 0

,
1 7 0 0

,

1 4 7 0
,
1望5 0 . W 九m a x

M e O H
n m : 2 2 6

,
2 8 2 .

1 H - N M R (2 7 0 M 恥 C D C1 3) 8‥

9 .3 2 (ユH
,
a , J = 1 . 2 琵 z

,
C H O ) ,

3 ,5 9 (3 H
,

s
,
N - C H 3) . M S 孤/ヱ( % ): 4 5 8( M ＋

,

4 0) ,
1 8 2 (1 0 0) ,

9 1 (5 6) . An al . C al cd f o r C 2 8 H 3 0 0 4 N 2
-1/4 H 2 0 : C ; 7 2 .6 3

,
H ;

6 . 6 4
,
N ; 6 .0 5 . F o u n d : C ; 7 2 .7 4 , H ; 6 .6 3 , N ; 6 . 0 1 .

窓pi m ¢戚z a 砿o 弧 0 君(魂¢) w i 蝕 .i) 迅U

Å mi Ⅹもu r e of ( 鯛) ( 1
.5 2 5 g , 3 .3 1 m m ol) a n d D B U (0 .5 m l

,
3 .3 1

m m ol) i n d r y T H Y (5 0 m l) w a s sti r l
･

e d a も T O O m t e m p e r a t u r e u n d e r

a r g o n a もm o s p h e T e f o r 2 0 h . A ft e r e v a p o r a ti o n of t h e s ol v e n t s
,

t h e

r e si d u e w a s p u rifi e d b y fl a s h c ol u m n c h r o m a t o g r a p h y ( A c O E t -

h e x a n e , 1 :2 ) a n d t h e n b y m e di u m p r e s s u r e c ol u m n c h r o m a t o g r a p h y

( M P L C ) ( A c O E 七- h e x a n e ,
1 :2) t o aff o r d 1 .5 0 g (9 9 % ) of th e e pi m e ri c

al d e h y d e ( 那) a s a n a m o rp h o u s p o w d e r
.
I R v m a x

C H C 1 3
c m

･ 1
: 2 9 4 0

,

1 7 5 0
,
1 7 2 0 , 1 2 5 0 . U V 九m a x

E t O H
n m : 2 2 7

,
2 8 3 .

1 H - N M :R (2 7 0 M H z
,

C I) C 13) 8 : 9 .7 0 (1 H , s , C H O ) . M S n J z ( % ): 4 5 8( M ＋
,
40 ) ,

1 8 2 (1 0 0) ,
9 1 (5 2) .

N 娼署鞄 陀 d u c 也o 皿 O f 伽 al d e h y d e (4 7)

T o a sti r r e d s ol u ti o n of (4 7) (2 0 6 m g ,
0 . 4 5 m m ol) i n M e O H (7 m l)

w a s a d d e d N a B H 4 ( 2 0 m g , 0 .5 3 m m ol) a t r o o m t e m p e r at u r e . A 洗e r 1 0

mi n c r y st alli n e of ( 鶴) w a s p r e ci p it a t e d fr o m th e r e a cti o n s ol u ti o n . T h e

7 5



p r e cip it a t e w a s Filt e r e d a n d w a sh e d wi t h M e O H t o a ff o r d 1 10 m g of

( 鶴) .
T h e m oth e r li q u i d w a s c o n c e n t r a t e d a n d dil u t e d wi th w a t e r

･
T h e

w h ol e w a s e x t r a c t e d w it h 5 % M e O 臥 C H C 1 3 ･
T h e o r g a n i c l a y e r w a s

d ri e d o v e r M g S O 4 a n d e v a p o r a t e d ･ T h e r e si d u e w a s c ry st alli z e d f r o m

h e x a n e t o yi el d 6 7 m g of (4 8) ･ F u rt h e r p u ri fi c ati o n of th e m o th e r li q ui d

b y M P L C (A c O E t - h e x a n e
,
1 :2) g a v e l l m g of (4 8) ･ T ot all y 1 8 7 m g (9 0 % )

of ( 鶴 ) w a s o b t ai n e d . (4 8 ): c ol o rl e s s n e e dl e s ･ m p 1 7 7 - 1 7 8
o C (f r o m

h e x a n e) .
I R v m a x

C H C 1 3
c m

- 1
: 3 2 5 0 (b r ･) ,

2 9 2 0
,

1 7 6 0 ,
1 2 4 0 ･ U V

九m a x
E t O H

n m : 2 2 9 ,
2 8 4 ･

1 H - N M R (5 0 0 M H z
,
C D C 1 3) 8 : 3 17 3 a n d 3 ･ 6 7

( e a c h l H
,
d d

,
J = 1 0 .

0
, 8 .0 H z

,
C 旦2 0 H ) .

M S m / z ( % ): 4 6 0 ( M ＋
,
17 ) ,

3 2 6

( 2 2) ,
1 8 3 ( 1 0 0 ) .

A n al . C al c d fわr C 28 H 3 2 0 4 N 2
･ 1/ 2 H 2 0 : C ; 7 1 ･6 2

,
I ; 7 ･0 8

,

N ; 5 ,9 7 ･ F o u n d : C ; 7 1 ･6 6
,
H ; 6 ･ 9 4

,
N ; 5 ･ 9 4 I

馳 e p 甜 a 点o n o f t h e m a c r o h e s k el e b n (5 1)

A mi Ⅹt u r e of 1 . 7 6 8 g (3 .8 4 m m ol) of (4 8) a n d M e I (1 ･2 m l
,
1 9 ･2 8

m m ol) i n d r y M e O H (6 0 m l) a n d d r y V H F (6 0 m l) w a s all o w e d t o st a n d

f o r 8 5 h u n d e r d a r k c o n diti o n . A r e si d u e o b t ai n e d b y th e r e m o v al of th e

s ol v e n t s a n d r e a g e n t s w a s di s s ol v e d i n V H F (7 5 m l) a n d 5 % K O H

s ol u ti o n (7 5 m l) a n d th e m i x t u r e w a s s ti r r e d a t r o o m t e m p e r at u r e f o r 1

h . A ft e r c o n c e n t r a ti o n of T H F
, th e mi Ⅹt u r e w a s d il u t e d w it h w a t e r

a n d e x t r a ct e d w it h C H C 13 . T h e o r g a n i c l a y e r w a s w a s h e d w it h w a t e r
,

d ri e d o v e r M g S O 4 a n d e v a p o r at e d ･
T h e r e si d u e w a s p u rifi e d b y fl a s h

c ol u m n c h r o m a t o g r a p h y (A c O E t t o 2 % M e O H - A c O E t) t o gi v e l ･ 2 0 8 g

(9 2 % ) or (5 1) a s a n a m o r p h o u s p o w d e r ( di a st e r e o m e ri c m i xt u ･r e of 2 : 1) ･

I R v m a x
C H C 1 3

c m
- 1

: 3 5 0 0 - 3 1 0 0 ,
2 9 5 0 ,

1 4 7 0 ･ tJ V 九m a x
E t O H

n m : 2 2 8 ･

7 6



2 8 6 .

1 H - N M R (5 0 0 M H z
,
C D C 1 3) ( s el e ct ed d at a of m aj o r p r o d u ct) 8 : 5 .0 4

(1 H , s ,
2 1 - H ) ,

2
.3 2 (3 H

, s , N b
- C H 3 ) . M S m / z ( % ): 3 4 0 ( M ＋

,
1 0 0) ,

2 2 4 (3 9) ,

1 9 7 (8 2) ,
6 0 (2 2) . E x a ct M S C al c d f o r C 2 1 H 2 8 N 2 0 2 : 3 4 0 .2 1 4 9 . F o u n d : 3 4 0 .

2 1 4 7 .

P h e n 樹 e n e m y h 也o n o官払 e a c e 七弧( 凱)

T o a sti r r e d s ol u ti o n of (昂且) (1 .7 7 3 g ,
5 . 2 1 m m ol) i n a c eti c a ci d (3 3

m l) w a s a d d e d 4 Å m ol e c ul a r si e v e s (6 ど) a n d fr e s h l y di s till e d

pi p e ri di n e (1 .
3 4 m l

,
1 3 . 5 5 m m ol) a n d th e mi Ⅹt u r e w a s r efl u x e d f o r 2 h

u n d e ナ a rg o n a t m o s p h e r e . M ol e c ul a r si e v e s w e r e filt e r e d off a n d a c eti c

a ci d a n d pi p e ri di n e w e r e r e m o v e d f1 4

0 m th e fil t r a t e lュn d e r r e d u c e d

p r e s s u r e . T h e r e si d u e w a s di s s ol v e d i n d r y C H 2 C 1 2 (2 0 m l) a n d a

s ol u ti o n of P h S e B r ( 1
.
4 9 0 g ,

6 . 1 9 m m ol) i n d ry C H 2 C 1 2 (2 6 m l) w a s

a d d e d a 七 0 0 C . T h e m i xt u r e w a s h e a t e d u n d e r r efl u x c o n diti o n fわr 4 也.

T h e r e a c ti o n m i x t u r e w a s dil u t e d w it h C H C 13 a n d w a s h e d w i th

a q u e o u s 5 % N a H C O 3 S Ol u ti o n . T h e a q u e o u s l a y e r w a s e xt r a ct e d w it h

C H C 1 3 a n d c o m bi n e d o rg a n i c l a y e r w a s w a s h e d w it h w a t e r a n d th e n

d ri e d o v e r M g S O 4 . R e m o v al of t h e s ol v e n t g a v e a r e si d u e
,

w hi ch w a s

p u rifi e d b y fl a s h c ol u m n c h r o m a t o g r a p h y ( A c O E t) a n d t h e n

c r y s t alli z e d fr o m h ot M e O H t o p r o vi d e 9 7 1 m g of (5 4) a s c ol o rl e s s

p r i s m s .
T h e m o t h e r li q u i d w a s s u bj e c t e d t o m a s h c ol u m n

●

ch r o m a t o g r a p h y ( A c O E t - h e x a n e
,
1 : 1) t o yi el d 2 7 0 血g of (5 4 ) .

T ot all y

1 .
2 4 1 g (4 7 % ) of (5 4) w a s o b t ai n e d ･ m p 18 0 - 1 8 1 ･5

o C
･
I R v m a x

K B r
c m

- 1 ･

･

2 9 0 0
,

1 4 5 0 ,
1 0 3 0 . U V 九m a x

E t O H
n m : 2 2 3 , 2 8 6 ･

1 H - N M R (5 0 0 M H z
,

C D C 1 3) 8
･

. 7 .5 6 - 6 .6 9 (9 H
,

a r o m a ti c H ) ,
4 . 4 6 ( 1 H , s ,

2 1 - H ) ,
3 ･ 3 1 (3 H

,
s

,
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O C H 3) . M S m / z ( % ): 5 1 0 ( M ＋
,
2 3) , 3 1 1 ( 1 0 0 ) ,

1 9 7 (8 3 ) .
A n al . C al c d fTo T

C 2 8 H 3 4 0 2 N 2 S e : C ; 6 6 ｡ 0 0
,
H ; 6 .7 3

,
N ; 5 .5 0 . F o u n d : C ; 6 6 .0 3

,
H ; 6 .7 且

, N ;

5
.
4 1 .

訊 惣P 甜 汲嘘o 弧 0野馳 e o R e 触 (5 5) 貌 皿戚(5 6)

A s ol u ti o n of N a I O 4 ( 1 .0 3 g ,
4 .8 2 m m o且) i n w a もe T (1 5 m り w a s

a d d e d もo th e s七i r T e d s ol u ti o n of
'

( 朗) ( 1 ,6 3 g ,
3 . 2 0 m m o且) i n T H F (3 0 m l)

a n d M e O H ( 3 0 m l) a t 0
o

C . T h e m i x t u r e w a s s もi T T e d a も T O O m

もe m p e T a もu r e fTo T 5 h . A 氏e T filt r a ti o n of th e p r e ci pi t a t e
,
th e fil七T a 七e w a 愚

c o n c e n t T a もe d a n d d il u t e d wi th 5 % N a H C O 3 S Ol u もi o n
.
T h e w h ol e w a s

e x t r a c七e d wi th C H C 1 3 . T h e o rg a ni c e xt r a c 七 w a s w a s h e d w i th w a 七色T ,

d ri e d o v e r M g S O 逢, a n d t h e n e v a p o r a t e d , T h e r e si d u e w a s s u bj e c七e d もo

m a s h c ol u m n c h r o m aもo g r a p h y ( A c O E t - h e x a n e
,

1 : 1) もo gi v e 9 3 0 m g

(8 3 % ) of t h e mi Ⅹt u r e of ( 5 5) a n d (5 6) , T h e
l H - N M R s p e c t r u m of t h i s

鉦a cti o n s h o w e d t h e r a ti o o f (5 5 ) a n d (5 6 ) a s a p p T O Xi m a t el y 2 : 1 .

R e c T y St alli z ati o n of th i s fr a cti o n fr o m a c et o n e g a v e 5 3 3 m g (4 7 % ) of (5 5)

a s c ol o rl e s s p ri s m s ･ R e p e a t ed c h r o m a t o g r a p h y u si n g M P L C g a v e 4 6

m g of p u r e (5 6) ･ (5 6): m p 1 9 8 - 2 0 2
o

C , I R v m a x
K B l

･

c m
- 1

: 2 9 0 0 , 1 4 6 0
,

1 0 4 0 ･ U V 九m a x
E t O H

n m : 2 3 0 , 2 8 5 ･

1 = - N M R (5 0 0 M H z
, C D C 13) 8 : 5 .2 3

(1 H
,
s

,
2 1 - H ) , 5 ･1 5 (1 H , q , J = 7 . 0 H z

,
1 9 - I ) ,

4 . 4 1 ( 1 H
, t ,

J = 1 1 . 6 H z
,
1 7 α

- H ) ,

3 ･4 3 (3 H
,
s

,
O C H 3) ,

2
.
2 6 ( 1 H , t d , J = 5 .0

,
1 2 . 6 H z

,
15 - H ) ,

1
.5 6 (3 H

, a , J = 7 .0

H z
,
1 8 - M e) . M S n J z ( % ): 3 5 2 ( M ＋

,
9 1) ,

1 9 7 ( 1 0 0 ) , 1 7 0 (7 2) . E x a c七 M S

C al c d f o r C 2 2 H 2 8 N 2 0 2 : 3 5 2
･ 2 1 4 8 . F o u n d : 3 5 2 . 2 1 4 7

｡ (5 6 ): a m o rp h o u s

p o w d e r ･ I R v
m a x

C H C 13
c m

- 1
: 2 9 5 0

,
1 4 7 0

,
1 1 0 5 ,

10 4 0 ･ U V 九m a x
E t O H

n m : 2 3 0
,
2 8 5 ･

1 H - N M R (2 7 0 M H z
,
C D C 13 ) 8 : 5 .3 9 ( 1 H

, q , 6 .9 H z
,
1 9 - H ) ,
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4
,
7 2 (1 H

,
s

,
2 1 - H ) ,

3 .3 7 (3 H , s , O C H 3 ) , 1 . 2 3 (3 H
,
d

,
J = 6 .9 H z

,
18 - M e) .

M S

m / z ( % ): 3 5 2 ( M ＋
,
7 8 ) ,

1 9 7 ( 1 0 0 ) , 1 7 0 (7 7) . E x a c七 M S C al c d F o r

C 望2 H 28 N 2 0 2 : 3 5 2 .2 14 8 . F o u n d : 3 5 2
.
2 1 4 0 .

甘朗c 卿 紘臆 (鳳6) 鰍o m (馬5)

Å m i 又も岨T e Of
'

(昂馬) (1 0 0 m g , 0 .2 8 m m ol) i n a q u e o u s 5 % H 望S O 複

s o且u もi o n (6 m l) w a s sti T T e d a も r o o m t e m p e T a t u T e f o r 2 4 h u n d e r a rg o n

a t m o s p h e r e . C ⅠまC 且3 W a S a d d e d t o もh e r e a cti o n 血i x もu T e a n d もh e

a q u e o u s 且a y e T W a s C a r ef ull y b a sifi e d w it h 5 % N a‡昔C O 3 S Ol u 七i o ぬ a 七O o C

u n d e r Sもi T ri n g . A f
l

t e T S e p a r a ti o n o f t h e o r g a n i c l a y e r
,
t h e a q u e o u s

旦a y e T W a s e 荒も柑 Cもe d w it h C H C 1 3 . T h e c o m bi n e d o r g a n i c p h a s e w a s

w a s h e d w it h w a 七e T , d ri e d o v e r M g S O 4 ,
a n d e v a p o r a t e d . T h e T e Si d tl e

w a s p u Ti 鮎 d b y M P L C (2 , 5 % M e O H - C H C 13) t o yi el d 2 8 m g (S o 侮) of
-

( 且6)

a n d 5 6 m g (5 9 % ) of
.

( 那) . ( 且5): c ol o rl e s s p ri s m s , m p 1 6 0 - 1 6 1
o

C (f r o m

h e x a n か a e et O n e
-

eもh e T) (li t .

2 6) 1 6 7 ･ 1 6 9
o

C ) .
ⅠR v m a x

K B T
c
,
m

- 1
: 2 9 0 0 ,

1 7 2 0
,
1 4 B O , 1 3 8 0 , 7 4 0 . U V 九m a x

M e O H
n m .

･

2 2 8 ,
2 8 5 .

1Ⅰ‡- N M R (4 0 0 M H z ,

C D C 1 3 ) 8 : 9 .9 4 (1 H , a , J = 3 .3 H z , C H O ) ,
4

.
且3 (1 H , 忠, J = 1 1 .7 琵z

, 1 7 α
- H ) ,

3 .9 7 (1 H , b T
-

S , 3 - 班) , 3 . 9 7 (1 H , q d , J = 6 .
6

,
2 . 4 fi g ,

1 9 - H ) , 3 . 8 9 (1Ⅰ‡, d d ,

J = 1 1 .7 , 4 .9 H z
,
17β- H ), 3 . 6 2 (3 H

, s , N a
- C H 3) ,

3 . 2 7 ( 1 H
,
d d

,
J = 1 6

.
6

,
7

.
A

H z , 6 α
- H ) , 2 . 9 0 (lil , a , J = 7

,
1 H z

, 5 - H ) ,
2 . 4 9 (1 H

,
td , J = 1 2

.9 ,
4

,
2 H z

,
1 4 α

-

H ) ,
2 . 4 5 (1 H

,
a

,
J = 16 .6 H z

,
6β- H ) ,

2
.3 2 (3 H

, s , N b
- 仁H S) ,

2
.
2 0 ( 1 H

,
1 5 - H ) ,

2 . 0 6 (1 H
,
1 6 - H ) ,

1 . 7 8 (1 H , t
･1i k e ,

2 0 - H ) ,
1 .

4 5 (1 H
, a d d , J = 1 2 .

5
,
4 . 4

,
2 .5 H z

,

1 4β- H ) ,
1 . 3 0 (3王壬, d , J = 6 . 6 H z ,

1 8 - M e) .

1 3 c - N M R ( T a bl e 2 - 1) . M S m / z

( % ): 3 3 8 ( M ＋
, 9 9) , 1 9 7 (1 0 0) , 7 0 (7 0) I

E x a ct M S C al cd f o r C 2 1 H 2 6 N 2 0 2 :

3 3 8 . 1 9 9 2 . F o u n d : 3 3 8 . 1 9 8 5 , C D ( c = 0 .
2 3 7 m m ol乃

,
M e O H

,
2 9 o C ): A e (n m )
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- 1 4 .2 2 (2 2 7) , 0 . 7 0 ( 2 7 4) ,
0 . 9 3 (3 0 1) . N b

-

m e th yl
- N b ,

2 1 - s e c ot al pi ni n e (S 7):

c ol o rl e s s a m o rp h o u s p o w d e r
,
I R v m a x

C H C 1 3 c m
- 1

: 2 9 5 0
,
1 7 2 0

,
1 4 7 0 ･

tJ V 九m a x
M e O H

･ n m : 2 2 8 , 2 8 5 ･

1 H - N M R (5 0 0 M H z
,
C D C 1 3) 8 : 9 ･ 4 1 (1 H ,

良
,
C H O ) ,

4 .0 6 ( 1 H , t , J = 1 1
.9 H z

,
1 7 α - H ) ,

3 .9 5 ( 1 H
,

s
,
3 - H ) , 3 .9 2 (1 H , q d ,

J = 6 .0
,
9 .9 H z , 1 9 - H ) , 3 . 5 8 (3 H

,
s

,
N a

- C H 3 ) ,
2 .3 6 ( 1 H

,
m

,
2 0 - H ) ,

2 .3 1 (3 H ,

s
,
N b

- C H 3) ,
1 . 2 0 (3 H

, d ,
J = 6 .0 = z

,
1 8 - M e) ･

1 3 c - N M R (T a bl e 2 - 1) I M S

m / z ( % ): 3 3 8 ( M ＋
, 5 8 ) ,

1 9 7 -( 1 0 0 ) ,
7 0 (6 9 ) . E x a ct M S C al c d f o r

C 2 1 H 2 6 N 2 0 2 : 3 3 8 . 1 9 9 2 .
F o u n d : 3 3 8 . 19 9 8

.

A c e t a 睡 (5 8) 免℃ m 七a l c a 叩i n e (1 5)

T o a s ol u ti o n of t al c ar pi n e ( 1 5) (9 m g ,
0 .0 2 7 m m ol) i n M e O H (1

m l) w a s a d d e d N a B H 4 (3 . 6 m g ,
0 .0 9 6 m m ol) a n d th e m i x t u r e w a s

s ti r r e d f o r 3 h a t r o o m t e m p e r a t u r e . A ft e r dil u ti o n of th e r e a c ti o n

m i x t u r e w i th 5 % N a H C O 3 S Ol u ti o n
,
th e w h ol

､
e w a s e x t r a ct e d w it h

C H C 1 3 . T h e o r g a n i c l a y e r w a s w a s h e d w it h w a t e r a n d d ri e d o v e r

M g S O 4 . R e m o v al of th e s ol v e n t g a v e a r e si d u e
,

w bi c b w a s t r e a t e d w i th

d r y p y ri di n e (0 .5 m l) a n d a c e ti c a n h y d ri d e (0 . 2 5 m l) a t r o o m

t e m p e r a t u r e f o r 6 h . A r e si d u e o b t ai n e d b y t h e u s u al w o r k u p m a n n e r

L

w a S P u rifi e d b y M P L C (5 % M e O H - C H C 1 3) t o gi v e 6 m g (5 8 % ) o f a c et a t e

(5 8) a s c ol o rl e s s oil . I R v m a x
C H C 1 3

c m
- 1

: 2 9 4 0
,
1 7 3 0

,
1 4 7 0

,
1 13 0 . t T V

九m a x
E t O H

n m : 2 3 0
,
2 8 5 .

1 H - N M R (5 0 0 M H z
,
C D C 1 3 ) 8 : 4 . 2 1 (1 H

,
d d

,

J = 1 1 . 3
,
6 .6 H z

,
2 1 - H ) ,

4 . 13 (1 H
,
d d ,

J = 1 1 .3 , 7 .
4 H z

,
2 1 - H ) , 3 .9 0 ( 1 H

, q d ,

J = 6 .9 ,
2 .2 H z

,
1 9 - 班) ,

2 .5 1 ( 1 H
,
t d , J = 1 2

.9 ,
4

.
1 H z

,
1 4 α

- H ) ,
1

.6 6 (3 H
,

s
,

O C H 3) ,
1 . 1 4 (3 H

,
d

, J = 6 . 6 H z
,
18 - M e) . M S m / z ( % ): 3 8 2 ( M ＋

, 1 0 0 ) ,
2 6 8

8 0



(1 5) , 1 9 7 (7 6) , 1 8 3 (2 1) , 7 0 (3 7 ) .
E x a ct M S C al c d f o r C 2 3 H 3 0 N 2 0 3 :

3 8 2 .2 25 4 . F o u n d : 3 8 2 . 2 2 4 8 .

鞄 肋 陀 鵡o m o f (5 5)

T o a s ol u ti o n of ( 6 5) (2 7 1 m g
･

,
0 . 76 9 m m ol) i n d r y T H F (1 望 m l) w a s

a d d e d B H 3
◎ S M e 2 C O m Pl e x i n T H Y (0 .3 8 m l

,
3 .8 0 m m ol) at - 7 0

o

C a n d

t h e m i x t u r e w a s all o w e d t o s t a n d a も ー 20
o

C f o r 1 2 0 h . F u rth e r m o r e ,

B Ⅰ‡3
◎S M e 2 i n T H F (0 .0 7 7 m l

,
0 .7 7 m m ol) w a s a d d e

･

d t o t h e r e a cti o n

m i 又もu r e a 七 ･ 2 0
o

C a n d i t w a s l eft o v e r ni gh t a 七t h e s a m e t e m p e r a t u r e .

3 N - N a O H s ol u ti o n (5 .5 m l) a n d S o 微 H 2 0 2 S Ol u ti o n ( 1 . 1 m l) w e r e a d d e d

a t 0
o

C a n d th e m i x t u r e w a s h e at e d at 9 0
o C f o r 1 h . T h e r e a cti o n

m i x t u r e W a s dil u t ed w it h w at e r a n d e x t r a ct e d w it h C H C1 3 . T h e

o r g a mi c l a y e r w a s w a s h e d wi t h w at e r
, d ri e d o v e r M g S O 4 ,

an d t h e n

e v a p o r a t e d . T h e r e si d u e w a s p u rifi e d b y M :P L C ( M e O H
,

C H C 1 3 ,

h e x a n e 4 :5 6 :6 0) 七o yi el d 7 8 m g (2 7 % ) of (6 0) ,
7 4 m g ( 2 6 % ) of ( 凱) , a n d 5 9

m g (2 2 % ) of th e st a rti n g m a t e ri al (5 5 ) . (6 0 ): c ol o rl e s s a m o r p h o u s

p o w d e r . I R v m a x
C H C 1 3

c m
- 1

: 3 6 0 0 -3 2 0 0
,
2 9 4 0

,
1 4 7 0 ,

1 0 5 0 ･ U V

九m a x
E t O H

n m : 2 2 9; 2 8 5 .

1 H - N M R (5 0 0 M E z
,
C D C1 3) 8 : 3 17 2 (1 H

,
d q ,

J = 7
,
6 .3 H z

,
1 9 - H ) , 1 .5 7 ( 1 H

,
d a d

,
J = 7 . 5

,
5 .0

,
3 .6 H z , 2 0 - H ) , 0 ･9 0 (3 H ,

d
,

J = 6 .3 H z
,
1 8 - M e) . M S m / z ( % ): 3 7 0 ( M ＋

,
10 0 ) ,

1 9 7 (8 3) ,
7 0 (5 6) ･

E x a ct M S

C al c d f o r C 2 2 H 3 0 N 2 0 3 : 3 7 0 . 2 2 5 5 . F o u n d : 3 7 0 . 2 2 6 2 . (6 1): c ol o rl e s s

n e e dl e s
,

m p 13 0 - 1 3 2
0 C (f r o m et h e r) I I R v m a x

K B r
c m

- 1 ‥ 3 6 0 0 - 3 2 0 0
,

2 9 0 0
,
1 4 7 0

,
10 6 0 . U V 九m a x

E t O H
n m ･

･

2 3 1
,
2 8 5 ･

1 H - N M R (5 0 0 M H z
,

C D C1 3) 8 ･

. 3 .8 4 ( 1 H , d q , J = 6 .3 , 6 .3 H z
,
1 9 - H ) ,

1 .5 1 (1 H ･ t d , J = 6 ,
3 ･ 6 H z

,
2 0 -

H ) ,
0 . 9 6 (3Ⅰもd

,
J = 6 .4 H z

,
18 - M e) . M S m / z ( % ): 3 7 0 ( M ＋

,
1 0 0 ) ,

1 9 7 (8 9) ,
7 0

8 1



(5 4) . A n al . C al c d fb T C 2 2 H 3 0 0 3 N 畠
･ 1/ 2 H 2 0 : C ; 6 9 .6 3

,
H ; 8 . 2 3

, N ; 7 .3 8 .

F o u n d : C ; 6 9 .6 5
,
H ; 8 . 23

,
N ; 7 .3 1

S w a m o x i ぬti o m o f 故旭 al c o h ol (6 0)

A s ol u ti o n or D M S O (7 4 m l
,
1

.0 4 m m ol) i n C H 2 C 1 2 (0 .5 m l) w a s

a d d e d d r o p w i s e a 七 - 7 0 o C . t o a sti r r e d s ol u ti o n of o x al yl ch l o ri d e (5 4 m l
,

0 .6 3 4 m m ol) i n C H 2 C 1 2 (0 .5 m l) . T h e m i x t u r e w a s s ti r r e d a t - 7 0 o

C fわr

l O mi n
.
A s ol u ti o n of (6 0 ) ( 7 7 m g ,

0 .2 0 8 m m ol) i n d r y C H 2 C 1 2 (1 m l)

w a s a d d e d d r o p w i s e a n d t h e m i xt u r e w a s s ti r r e d a ト7 0
o

C t o
- 2 0

o

C fTo r

1 也. E t3 N (0 . 2 3 m l
,
1 .6 6 m m ol) w a s a d d e d a n d t h e m i x t u r e w a s sti r r e d

a t - 2 0
o

C t o r o o m t e m p e r a t u r e f o r 1 h . T h e r e a cti o n m i x t u r e w a s

dil u t e d w it h C H C 1 3 a n d w a s h e d wi th 5 % N a H C O 3 S Ol u ti o n . T h e

a q u e o u s l a y e r w a s e x t r a c t e d w i th C H C 1 3 . T h e c o m bi n e d o r g a n i c p h a s e

w a s w a s h e d w i t h w a t e r
,

d ri e d o v e r M g S O 4 a n d c o n c e n t r a t e d . T h e

r e si d u e w a s s u bj e ct e d t o M P L C (h e x a n e T A c O E t
,
1 :2) t o p r o vi d e 5 4 m g

(7 0 % ) of k et o n e (6 2 ) a s c ol o rl e s s n e e dl e s
,

m p 1 3 8 - 1 4 0
o

C (f r o m M e O H ) .

I R v m a x
K B r

c m
- 1

: 2 9 5 0
,
1 7 0 5

,
1 4 7 0

,
1 0 4 0 ･ U V 九m a x

E t O H n m : 2 3 0
,
2 8 5 .

1 H - N M R (5 0 0 M = z
, C D C 1 3) 8 : 5 ･0 6 (1 H

,
d

,
J = 3 .6 H z

,
2 1 - I ) ,

2 .4 8 (1 H
,
d d

,

J = 4 ･7
, 3 ･6 H z

,
2 0 - H ) ,

1 ･9 9 (3 H
,
s

,
1 8 - M e) .

M S a / z ( % ): 3 6 8 ( M ＋
,
1 0 0) ,

1 9 7

(7 2) ,
7 0 (6 7 ) ･

A n al ･ C al cd fわr C 2 2 H 2 8 0 3 N 2 : C ; 7 1 .7 1
,
H ; 7 .6 6

,
N ; 7 .6 0 .

F o un d .

I

C ; 7 1 .6 6 , H ; 7 .6 6
,
N ; 7 . 6 1

S w i m o xi d a ti o n o f (6 1)

S a m e t r e a t m e n t of (6 1) (4 5 m g , 0 .
1 2 1 m m ol) w it h D M S O

,
o x al yl

c h l o ri d e
,

a n d E t3 N i n d r y C H 2 C 1 2 a ff o rd e d 2 6 m g (5 7 % ) of (6 2) al o n g

w i th 9 ･
4 m g ( 2 1 % ) of th e s t a r ti n g m a t e ri al . (6 2 ) o b t ai n e d b y th i s

8 2



r e a cti o n w a s ri d e n 七i c al w it h 七h e s a m pl e d e ri v e d f o r m (6 0 ) b y t h e

c o m p a ri s o n o f th ei r m p ,
T L C b e h a vi o r

,

1 H - N M R
,

a n d M S s p e ct r a .

Å臨b n e Ti 弧e (且6) & o m (6望)

A mi Ⅹt u r e of (6 9 ) (4 5 .5 m g , 0 .1 2 3 m m ol) a n d N a O H (4 9 m g ,
1 . 2 3

m m ol) i n M e O H (2 m l) w a s sti r r e d a t 0 o C fTo r 3 0 m i n
.
T h e T e a C七i o n

m i x t u r e W a s dil u t e d w it h w a t e r a n d e x t r a ct e d w i th C H C 13 . T h e

o r g a ni c p h a s e w a s w a s h e d wi t h w a t e r
,
d ri e d o v e r M g S O 4 . R e m o v al o f

t h e s ol v e n 七g a v e a r e si d u e
,

w hi c h w a s p u ri fi e d b y M P L C (0 .7 % M e O 臥

C H C 13 ) 七o f u rn i s h 3 7 m g (8 9 % ) of al st o n e ri n e (1 6) a s c ol o rl e s s p ri s m s
,

m p .
1 6 2 - 1 6 4

O C (h ot p l at e; 1 7 2 - 1 7 5
o

C ) (f r o m eth e r) (lit .

2 9) 1 7 2 - 1 7 3
o

C ) .

[dl D 2 6 -1 4 0
o

(c = 0 .2
,
E t O H ) . I R v m a x

K B r
c m

- 1
: 2 9 3 0

,
1 6 5 5

,
1 6 2 0

,
14 8 0

,

1 2 0 0 . tJ V 九m a x
E t O H

n m : 2 3 0 , 2 5 9 .

1 H - N M R (5 0 0 M H z , C D C 13) 8 : 7 .5 3

(1 H
,
良

,
2 1 - H ) ,

4 .4 1 (1 H
,
t

,
J = 1 1 .2 H z

,
17 α

- H ) ,
4 . 1 7 ( 1 H

, d d d , J = 1 1 .
0

,
4

.
1

,

1
.
6 H 2:

,
1 7 P - H ) ,

3 .8 7 (1 H
,
d d

,
J = 3 .3

,
3 .0 H z

,
3 - 冗) . 3 . 6 5 (3 H

, s ,
N a

- C H 3) ,

3 .0 9 ( 1 H
,
d

,
J = 6 .9 H z

,
5 - H ) ,

3 .3 3 ( 1 H
,
d d

,
J = 1 6 .5

,
6 .9 H z

,
6 α - H ) ,

2 . 5 0 (1 Ⅱ
,

d
,
J = 1 6

.
5 H z

,
6β- H ) ,

2 . 6 2 ( 1 H
,
d t

,
J = 1 2 . 1

,
～5 H z

,
1 5 - E ) ,

2 .3 2 (3 H
,

s
,
N b -

C H 3) ,
2 .0 9 (3 H

,
ら

,
1 8 - M e) ,

2 . 13 (1 H
,
d a d

,
J = 1 2 .9

,
4 .9

,
3 . 0 H z

,
1 4β- H ) ,

1 .8 2

( 1 H
,
t d

,
J = 1 2 . 4

,
4 . 1 H z

,
1 4 α - H ) ,

1 .9 1 (1 H
,
d t

,
J = 1 2 .4

,
4 .1 H z

,
1 6 - H ) .

1 3 c -

N M R ( T a bl e 2 - 2) . M S m / z ( % ): 3 3 6 ( M 十
,
10 0) ,

1 9 7 (77) ,
1 8 1 (4 6) ,

17 0 (8 2 ) .

E x a ct M S C al cd f o r C 2 1 H 2 4 N 2 0 2 : 3 3 6 . 18 4 2 . F o un d : 3 3 6 . 18 3 6 .

8 3



B: Ⅹ‡栂 m m e n t S Of C h a p t e r 3
●

駅 陀 P a 折aii o m o 宮地 e c a 抽 a m a b e (7 8) 鉦o m 細 m a且払 e (且望)

A m i x t u r e of aj･ m ali n e ( 且望) (5 0 0 m g ,
1 . 5 3 2 m m ol) , N , N -

d i m et h ylh y d r a zi n e (0 . 5 8 m l
,
7 .6 3 4 m m ol) ,

a c a t al y ti c a m o u t of H 2 S O 4

(5 d r o p s) ,
m ol el ul a r s el v e s 3 A a n d e th a n ol ( 1 0 m l) w a s h e a t e d u n d e r

r efl u x f o r 3 h . T h e filt r a t e o b t ai n e d b y t h e 点1t r a ti o n of m ol e c ul a r s el v e s

w a s c o n c e n t r a t e d u n d e r r e d u c e d p r e s s u r e . a n d th e n b a sifi e d wi t h

a m m o ni a w at e r . T h e a q u e o u s l a y e r w a s e x t r a ct e d w it h C H C 1 3 a n d th e

o r g a n i c l a y e r w a s w a s h e d w it h w a t e r , d ri e d o v e r M g S O 4 , a n d

e v a p o r a t e d . T h e r e si d u e w a s di s s ol v e d i n l N - N a O H / C H 2 C 12 = 1 :4 (1 2 . 5

m l) an d c a rb o b e n z o x y c h l o ri d e (0 .
2 5 m l

,
1 . 7 5 1 m m ol) w a s a d d e d t o th e

m i x t u r e a t 0
o

C . T h e r e a cti o n m i x t u r e w a s vi g o r o u sl y sti r r e d a t r o o m

t e m p e r a t l l r e fわr 3 0 m ュn . T h e o r g a ni c l a y e r w a s s e p e r a t e d a n d t h e

a q u e o u s l a y e r w a s e x t r a ct e d wi th C H C 1 3 . T h e c o m bi n e d o r g a n i c l a y e r

w a s w a s h e d w it h w a t e r
, d ri e d o v e r M g S O 4 , a n d e v a p o r a t e d . T h e

r e si d u e w a s s e p a r a t e d b y M P L C (A c O E t - h e x a n e
,
2 :1) t o gi v e 6 0 0 m g

(8 0 % ) of (7 8 ) a s a n a m o r p h o u s p o w d e r . I R v m a x
C H C 1 3

c m
- 1

: 3 4 0 0
,

2 9 5 0
,
1 6 9 0 . U V 九m a x

E t O H
n m : 2 0 6

,
2 4 6

,
2 9 1 .

1 H - N M R ( 2 7 0 M H z
,

C D C 1 3 ) 8 : 6 . 4 3 a n d 6 . 4 2 ( 1 H
,

e a c h d
,
J = 7 .4 H z

,
2 1 - H ) ,

5 . 2 3
,
5 . 0 9 (1 H

,

e a c h d , J = 12 . 8 H z
, C 珪a H b C 6 H 5 ) ,

5 . 2 1
,
5 .0 8 ( 1 H

,
e a ch d

,
J = 1 2 . 5 H z

,

C H a 鞄 C 6 H 5) ,
2

･ 7 7
,
2 ･7 4

,
2 ･7 3

,
2 .6 2 [9 H

,
e a ch ら

,
Ⅳ a

- C H 3 ,
〟(C H 3 )2] . M S

m / z ( % ): 5 0 2 ( M ＋
, 5 0) , 3 5 8 ( 16) ,

1 4 4 (5 9) ,
9 1 (1 0 0 ) .

8 4



丑物 的 si s of 払 e h y 血 a z o 胴金(冒8)

C u C 1 2 W a s a d d e d p o rti o n w i s e t o a s ol u ti o n of (7 8 ) (5 .
3 4 0 g ,

10 .6 2

m m ol) i n a mi Ⅹt ur e o f T H F ( 1 9 0 m l) ,
H 2 0 ( 2 5 m l) ,

a n d p h o s p h a t e

b u ff e r (0 .0 5 N
, p H 7

,
7 5 m l) a七 r o o m t e m p e r a t u r e i n t h e fToll o w i n g

m a n n e r . 0 m i n , 3 .5 8 8 g ( 2 6 .6 9 m m ol); 15 .5 h
,
1 . 6 8 6 g (1 2

.5 4 m m ol); 6 3 .5

h
,
4 2 8 m g (3 . 1 8 m m ol) . A ft e r th e fi n al a d diti o n of

-

C u C 1 2 , t h e m i x t u r e

w a s sti T T e d a t r o o m t e m p e T a t u T e f o r 2 4 h . A 鮎 r e v a p o r ati o n of T H Y
,

七h e m i x t u r e w a s dil u t e d i c e
-

w a t e r a n d b a sifi e d w ith c o n e . a m m o n i a .

T h e w h ol e m i x t u r e w a s e x t r a ct e d wi t h C H C 1 3 a n d t h e e x t r a c t w a s

w a s h e d w i th w a t e r
,
d ri e d o v e r M g S O 4 , a n d e v a p o r a t e d , T h e r e si d u e

w a s p u ri fTl e d b y fl a sh c ol u m n c h r o m a t o g r a p h y (3 0 - 5 0 % A c O E t ･ h e x a n e)

七o gi v e 4 .1 2 3 g (8 4 % ) of (7 9 ) a s a n a m o r p h o u s p o w d e r ･ I R v m a x
C H C 1 3

c m
- 1

: 3 6 0 0 , 3 4 5 0 ,
17 1 5 ,

1 6 8 0 ,
1 4 2 0

.
U V 九m a x

E t O H
n m : 2 0 5 ,

2 4 7
, 2 9 1

･

1 払 N M R (2 7 0 M H z
,
C D C 1 3) 8 : 9 . 6 1 (d ,

J = 3 , 4 H z) an d 9 .5 4 .(a , J = 4
.
3 H z)

(1 H
,
2 1 - H ) ,

2 .7 6 ,
2

.6 4 (3 H
,

e a ch s
,
N a

- C H 3 ) . M S 孤/ z ( % ): 4 6 0 ( M ＋
,
5 9) ,

2 7 2 ( 4 1) ,
1 7 3 (3 6 ),

1 4 4 (4 7 ),
a n d 9 1 ( 1 0 0) . E x a ct M S C al c d f o r

C 28 H 3 2 N 2 0 4 : 4 6 0 .2 3 6 0 .
F o u n d : 4 6 0 .2 3 6 5 .

酔 陀 p 甜 a 砿o m of t h e s 桝 e n o且e 地 金r (8 0)

T B S O T f (0 .
2 4 m l

,
1 .0 4 5 m m ol) w a s a d d ed t o a s ol u ti o n or (7 9) (1 6 0

m g ,
o .3 4 7 m m ol) a n d E t3 N (0 .2 2 m l

,
1 .5 8 1 m m ol) i n d r y C H 2 C 1 2 ( 1 m l)

a t o
o

c a n d th e m i xt u r e w a s sti r r e d fo r 1 .5 h . F u r th u r , T B S O T f (4 0 m l
,

o
.
1 7 4 m l) w a s a d d e d t o th e r e a cti o n m i x t u r e a t 0

o

C a n d t h e m i x tll r e

w a s si t r r e d a t th e s a m e t e m p e r a t u r e fわr 1 b ･ A c ol d 5 % N a H C O 3

s ol u ti o n w a s a d d e d t o t h e m i xt u r e a n d th e w h ol e w a s e x t r a ct e d w i th

8 5



C H C 1 3 . T h e r e sid u e w a s s e p a r at e d b y fl a s h c ol u m n c h r o m a t o g T a p h y

(1 0 % A c O E t - h e x a n e) 七o gi v e 1 7 0 m g (7 1 % ) o f (8 0 ) a s a n a m o r p h o u s

p o w d e r . I R v m a･Ⅹ
C H C 1 3

c m
- 1

: 2 9 5 0
,
1 6 9 0

,
1 1 0 0

,
8 5 0 ･ U V 九m a x

E t O H

n m : 2 10
,
2 4 8

,
2 9 3 .

1 H - N M R (2 7 0 M H z
,
C D C 1 3) 8 : 6 .1 8 ( 1 H , s , 2 1 - H ) ,

0 .9 8
,

o . 9 7 , 0 ,9 2 , 0 .9 0 (1 8 H , e a c h s ,
2 Si B u

t) , 0 . 1 4 , 0 .
l l , 0 . 0 9 , 0 .0 6 (1 2 H , e a c h s ,

2 S i M e2) . M S n J z ( % ): 6 8 9 ( M ＋
,
1 8) ,

4 1 2 (2 0) ,
2 3 6 ( 13) ,

1 4 4 (1 3) , 9 1 (1 0 0) .

P T e P a 訂a 也o n o f α ･ h y d T O X y ald e h y d e ( 飢)

O s O 4 (3 1 m g , 0 .
1 2 2 m m ol) w a s a d d e d t o a sti r r e d s ol u ti o n of (8 0)

(7 6 m g , 0 . 1 1 0 m m ol) i n p y ri di n e
- V H F ( 1 :1 ,

2 m l) , a n d th e m i x t u r e w a s

s ti r r e d a t r o o m t e m p e r at u r e fわr 2 0 m ュn . A q u e o u s N a H S O 3 S Ol u ti o n (8 0

m g i n H 2 0 0 .5 m l) w a s a d d e d a n d th e m i x t u r e w a s s ti r r e d fわr 1 臥 a 七

r o o m t e m p e r a t u r e . T h e r e a cti o n m i x t u r e w a s b a sifi e d wi t h 1 N -

N a 2 C O 3 a n d th e w h ol e w a s e x t r a ct e d wi th C H C 1 3 . T h e e x t r a ct w a s

d ri e d o v e r M g S O 4 ,
a n d e v a p o r at e d . T h e r e si d u e w a s p u ri fi e d b y M P I J C

(A c O E t - b e x a n e
,

1 :3) t o yi el d 5 3 m g (8 1 % ) o f (8 1 ) a s a n a m o r p b o u .ら

p o w d e r . I R v m a x
C H C 1 3

c m
- 1 ･

. 3 5 0 0 ,
2 9 5 0 ,

1 7 1 0 ,
1 9 6 0 , 1 1 0 0 , 8 5 0 . U V

九m a x
E t O H

n m : 2 0 6
,
2 4 8

,
2 9 2 .

1 H I N M R (2 7 0･ M H z
, C I) C 1 3) 8 : 9 .3 5 , 9 .3 2

(1 H
,

e a c h a
,
J = 1 . 2 H z

,

- C H O ) ,
5 .2 1

, 5 .
l l (1 H

,
e a c h d , J = 1 2

,5 H z ,

C 宣a H b C 6 H 5 ) ,
5 . 1 9

,
5 .0 7 (1 H

,
e a c h d

,
J = 1 2 .5 H z

, C H a王弘C 6 H 5 ) , 4 .6 2
,

4 .4 8 (1 H
,

e a c h d
,
J = 8 .0 H z

,
3 - H ) ,

4 .3 3
,
4 . 2 7 ( 1 H

,
e a ch d d

,
J = 7 .3

, 4 . 3 H z
,

5 - H ) , 3 .9 9
,
3 .9 8 (1 H

,
e a ch - s

,
1 7 - H ) ,

3 .6 5
,
3 . 4 1 ( 1 H

,
e a c h s ,

2 0 - O H ) ,
2

.
7 6 ,

2 .6 0 (3 H
,
e a c h s

,
N a

- C H 3) ,
1 .0 0

,
0 .9 7 (9 H

,
e a c h s , Si B u t) , 0 . 8 2

, 0 . 7 6 (3 H ,

e a c h t
,
J = 7 .5 H z

,
1 8 - C H 3) ,

0 . 1 7
,
0 . 1 4

, 0 .
1 3 (6 H

, e a ch ら, Si M e 2) . M S m / z

(% ): 5 9 0 ( M ＋
,
3 3) , 4 0 2 (50) ,

28 7 (2 1) ,
1 4 4 (2 8) ,

9 1 ( 10 0) .
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馳威血c 砿o 弧 O E 馳 e aid e 払y d e ( 凱)

N a B H 4 (4 m g
･

,
0 . 1 0 6 m m ol) w a s a d d e d 七o a s ol llti o n of (S 且) (6 6

m g ,
0 .1 1 2 m m ol) i n M e O H ( 2 m l) a n d th e m i x t u r e w a s sti r r e d at r o o m

t e m p e r a t u r e f o r 1 0 m i n . A c et o n e w a s a d d e d t o t h e r e a c ti o n m i x t ll r e

a n d s 七i T ri n g w a s c o n ti n u e d f o r l O mi n
. A 鮎 r e v a p o r ati o n of th e

s ol v e n t
,

1 N - N a 2 C O 3 W a s a d d e d t o 七h e m i x t u r e
,

a n d th e w h ol e w a s

e x 七r a c七e d w ith C H C 1 3 . T h e e x t r a ct w a s d ri e d o v e r M g S O 4 a n d

e v a p o T a もe d . T h e r e si d u e w a s p u ri fi e d b y o p e n c ol u m n

c h r o m a t o g r a p h y ( A c O E t - h e x a n e
,
1 :1) t o gi v e 6 1 m g (9 2 % ) of (8 2) a s a n

a m o r p h o t l S p o w d e r
.
ⅠR v m a x

C H C 13
c m

- 1
: 3 4 5 0

,
2 9 5 0

,
1 6 9 0

,
1 1 0 0

,
8 5 0 ･

u v 九m a x
E t O H

n m : 2 0 7
,
2 4 8

,
2 9 3 .

1 H - N M R ( 2 7 0 M = z
,
C I) C 1 3) 8 :

5 .3 - 4
.
9 (2 H

,
C H 2 C 6 H 5) ,

4 .7 - 4 .5 ( 1 H , m , 3 - H ) , 4 .5 - 4 .3 ( 1 H ,
m

, 5 ･ H ) , 3 .9 4

(且H
, ら,

1 7 ･ H ) ,
2 .7 7

,
2 .6 7 (3 H

,
e a c h ら, N a

- 仁H S) ,
0 . 9 8

,
0 .9 7 (9 H

,
e a c h s

,

S皇B u t) ,
0 .1 4

,
0 . 1 3

,
0 . 1 2 ( 6 H

,
e a c h s , Si M e 2) . M S m / z ( % ): 5 0 2 ( M ＋

, 2 7) ,

4 0 4 (2 9) ,
2 8 7 (2 6) ,

1 4 4 (27),
9 1 (1 0 0) .

帥 g e n ol y si s of 蚊妃 C W b a L m a 七e (8 2)

C o m p o u n d (8 2) (7 .3 0 g , 1 2 .3 5 m m ol) i n E t O H (1 2 0 m l) a n d gl a ci al

A c O H (3 m l) w a s h y d r o g e n at e d o v e r l O % P d / C (1 . 3 1 g) u n d e r 1 a 七m of

h y d r o g e n . A ft e r 2 2 h a n d 2 5 h l O % P d /C (5 0 0 甲g) w a s r e s p e cti v el y

a d d e d . T h e r e a cti o n w a s st o p p e d aft e r 2 7 h a n d t h e r e a cti o n m i x t u r e

w a s 員1t e r
･

e d a n d c o n c e n t r a t e d . T h e m i x t u r e w a s dil u t ed wi th 5 %

M e o 託/ C H C 1 3 a n d t h e a q u e o u s l a y e r w a s b a sifi e d w i t h c h ill e d

a m m o ni a w a t e r . A 氏e r s e p a r a ti o n of t h e o rg a ni c l a y e r
,

払 e a q u e o ll S

l a y e r w a s e x t r a ct e d wi t h 5 % M e O H / C H C 1 3 ･ T h e c o m bi n e d o r g a ni c
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p h a s e w a s d ri e d o v e r M g S O 4 , a n d e v a p o r a t e d ･
T h e r e si d u e w a s

p u rifi e d b y fl a s h c ol u m n ch r o m a t o g r a p h y (7 % M e O H /C H C1 3 ) t o gi v e

4
. 6 5 ど(8 2 % ) o f (8 3 ) a s a n a m o r p h o u s p o w d e r ･ I R v m a x

C H C 13 c m
- 1 :

3 4 0 0 (b r
.) ,

2 9 5 0
,
2 9 3 0

,
1 4 6 0

,
1 1 2 0 , 8 3 0 . U V 九m a x

E t O H
n m : 2 0 6

,
2 4 7

,
2 9 1 ･

1 H - N M R (5 0 0 M H z
,
C D C 13 ) 8 : 4 .0 4 (1 H

, s ,
1 7 - H ) ,

3 . 8 4 (1 H
,
t -lik e

,
5 - H ) ,

3 .7 0 ( 1 H
,
a

,
J = 1 1 .8 H z

,
2 1 - H ) , 3 .6 9 ( 1 H

,
d

,
J = 1 1 .8 H z

,
2 1 - H ) ,

3 . 6 9 (1 H , a ,

J = 8 .8 H z
,
3 - H ) ,

2 ｡7 5 (3 H , s ,
N a

- C H 3 ) ,
2 .5 3 (1 H

,
s

,
2 - H ) ,

0 . 9 8 (9 H
,

良
,

βiB u
七) ,

o .8 9 (3 H , t , J = 7 .
4 H z

,
1 8 - C H 3 ) ,

0 . 1 4 (6 H
,

s
,
Si M e 2) . M S m / z ( % ):

4 5 8 ( M ＋
,
1 2) ,

3 1 4 ( 10 0) .

P T e p a y a 砿o m o f (8 4) b y m 鵡 yl a七i o m

T o a sti r r e d s ol u ti o n o r tb e di ol (8 3 ) (3 . 9 6 g ,
8 .6 3 m m ol) i n d ry

C H 2 C 1 2 (5 0 m l) a n d d r y p y ri di n e (5 0 m l) ,
M s C l (0 .7 0 m l

,
9 .0 4 m ol) w a s

a d d e d d r o p w i s e a t 0 o C . T h e m i x t u r e w a s t h e n s ti r r e d a t r o o m

t e m p e r at u r e f o r 3 h . F u rt h e r M s C l (0 . 8 m l
,
1 0 .3 4 m m ol) w a s a d d e d t o

t h e r e a c ti o n m i x t u r e a n d sti r ri n g w a s c o n ti n u e d a t t h e s a m e

t e m p e r a t u r e f o r 2 h . T h e r e a cti o n m i x t u r e w a s c o n c e n t r a t e d u n d e r

r e d u c e d p r e s s u r e ,
dil u t e d w it h C H C 13 ,

a n d t h e n 5 % N a H C O 3 S Ol u ti o n

w a s a d d e d .
T h e o r g a n i c l a y e r w a s s e p e r a t e d a n d t h e a q u e o u s l a y e r

v a s e x t r a ct e d s e v e r al ti m e s w it h C H C 1 3 . T h e c o m bi n e d o r g a n i c

e x t r a eも w a s w a s h e d w i th w a t e r
,
d ri e d o v e r M g S O 4 ,

a n d e v a p o r a t e d .

T h ; r e si d u e w a s p u ri fi e d b y m a s h c ol u m n c h r o m a t o g r a p h y (5 %

M e O H / C H C 1 3 ) t o yi el d 2 . 8 7 g (7 6 % ) of (8 4) a s a n a m o r p h o u s p o w d e r .

I R v m a x
C H C 1 3 c m

- 1
: 3 4 0 0 (b r .) ,

2 9 5 0
,

1 4 6 0
,

1 2 5 0
,

1 0 8 0
,
8 4 0 ･ U V

九m a x
M e O H n m : 2 0 8

,
2 4 6

,
2 9 0 .

1 H - N M R (5 0 0 M H z
,
C D C 1 3) 8 : 4 .4 1 (1 =

,

8 8



良
,
1 7 - H ) , 3 .3 9 (1 H , a , J = 9 .9 H z

,
3 - H ) ,

3 .0 3 (1 H
,
t

,
tJ = 4 .4 H z

,
5 - H ) ,

2 .8 8 (1 H ,

a
,
J = 1 3 .7 H z

,
2 1 b ･ H ) ,

2 ,7 1 ( 1 H
,
也, J = 1 3 .7 H z

,
2 1 a - H ) ,

2 .7 5 (3 H
,

s
,
N a

-

C H 3 ) , 2 .6 3 (1 H
, ら,

2 - H ) , 1 .8 3 ( 1 H , d q , J = 1 4 .5
,
7 . 4 H z

,
1 9 - H ) ,

1 .6 8 (1 H , d q ,

J = 1 4
.5 ,

7
.
4 Ⅰ滋 ,

1 9 一 班) , 1 .0 0 (3 H , 七,
J = 7 .4 H z

, 18 - C H 3) , 0 .9 8 (9 H
, s , Si B u

七),

0 . 1 6 (3 H
, ら, S i M e) , 0 .1 4 (3 H

,
s

,
Si 凹 e) . M S m / z ( % ): 4 4 0 ( M ＋

,
7 3) ,

2 9 6

(1 0 0 ) ,
1 8 2 (45)

触 孟妙臨 鮎 m o 君(朗)

A s ol u ti o n of ( 糾) (7 4 7 m g ,
1 .6 9 5 m m ol) i n C H 3 C N ( 1望 m l) a n d

4 8 % a q u e o u s H F s ol llti o n (3 m l) w a s r
･

ef呈u x e d f o r 1 h . T h e mi Ⅹ七u T e W a s

c o n c e n もr a もe d ,
dil u t e d wi th 5 % M e O H /C H C 1 3 a n d w a t e r , a n d t h e n

b a sifTl e d w it h c hill e d a m m o ni a w a t e r . T h e w h it e p r e ci pi t a t e w a s

fTll七e r e d off a n d もh e fil t r a t e w a s e x t r a ct ed s e v e r al ti m e s w it h 5 %

M e O 王ま/C H C 13 . T h e c o m bi n e d o r g a ni c e xt r a ct w a s w a sh e d w i th w at e T
,

d ri e d o v e r M g S O 4 ,
a n d e v a p o r at e d ,

f u r ni s h i n g 4 8 3 m g (8 7 %) of ( $ 5) a s

a n a m o r p h o u s p o w d e r w b i c b w a s u s e d i n th e n e x t r e a cti o n w i 仇 o 11t

p u rifi c a ti o n . ⅠR v m a x
C H C 1 3

c m
- 1

: 3 4 0 0 (b r ･) ,
2 9 3 0

,
1 1 9 0

,
1 1 1 0

,
1 0 8 0 ･

w 九m a x
M e O H

n m : 2 0 3
,
2 4 5 ,

2 9 1
･

1 = - N M R (5 0 0 M H z
,
C D 3 0 D ) 8 : 4 ･4 2

( 1 H
,
ら

,
1 7 - H ) ,

3 .4 0 ( 1 H
,
d , J = 9 .8 H z

, 3 - H ) ,
3 . 0 7 ( 1 H

,
t

,
J = 4 .9 H z

,
5 1 H ) , 2 ･8 2

( 1 H
, a ,

J = 1 3 .5 H z
,
2 1 - 班) ,

2 .6 5 ( 1 H
, a , J = 1 3 .5 H z

,
2 1 - H ) ,

2 .7 5 (3 H
,

s
,
N a

-

C H 3 ) ,
2

.6 2 ( 1 H
,

s
,
2 - H ) ,

1 .8 7 - 1 . 6 7 ( 2 H ,
m

,
1 9 - C H 2 ) ,

1 ･0 4 (3 H
,
t

,
J = 7 ･6

H z , 1 8 - C H 3 ) . M S 孤/ z ( % ): 3 2 7 ( M ＋
＋1 , 1 9) ,

3 2 6 ( M ＋
,
6 1) ,

18 2 (1 0 0) ,
1 4 4

(2 9) .

P y e p a y a ti o n o f th e sil yl e t h e T (8 6)
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T o a sti r r e d s u s p e n si o n of ( 8 昂) ( 2 8 m g , 0 . 0 8 6 m m ol) i n d r y

p y ri di n e (2 m l) , t ri m e th yl sil yl c hl o ri d e ( T M S C l) (1 5 ,7 m l
,
0 .1 2 3 m m ol)

w a s a d d e d d r o p w i s e a t 0
o

C .
T h e r e a cti o n w a s sti r r e d a 七 T O O m

t e m p e r a t u r e fTo r 2 h . F u rt h e r T M S C l (5 . 2 m l
,
0 .0 4 1 m m ol) w a s a d d e d

a n d s ti r ri n g w a s c o n ti n u e d f o r 3 0 mi n a t t h e s a m e t e m p e r a t u r e
.

P y ri di n e w a s r e m o v e d u n d e r r e d u c e d p r e s s u r e . T h e r e si d u e w a s

dil u t e d wi t h C H C 1 3 , a n d w a s h e d w it h 5 % N a H C O 3 S Ol u ti o n . T h e

o r g a ni c l a y e r w a s d ri e d o v e r M g S O 4 a n d e v a p o r a t ed t o gi v e a r e si d u e

( 8 6 ) (3 2 . 6 m g ,
9 5 % ) ,

w hi c h w a s u s e d i n t h e n e x t r e a cti o n wi t h o u t

p u ri fl C a ti o n ･ tJ V 九m a x
M e O H

n m : 2 0 5 ,
2 4 8 ,

2 9 2
.

1 払 N M R (2 7 0 M H z
,

C I) C 13) 8: 4 ･ 3 8 (1 H
,
s

,
1 7 - H ) , 3 .3 9 (1 H

,
a

,
J = 1 0 .2 H z

,
3 - H ) ,

3 .0 3 ( 1 H
,

m
,
5 -

H ) ,
2 .8 7 (1 H

,
d

,
J = 1 3 .8 H z

,
2 1 - H ) ,

2
.6 7 (1 H

,
a

,
J = 1 3 . 8 H z

,
2 1 - I ) ,

2 .7 5

(3 H , s
,
N a

･ C H 3) ,
1 .0 0 (3 H

,
t

,
J = 7 .3 H z

, 18 - C H 3 ) , 0 . 2 0 (9 H
,
s

,
Si M e 3) . M S

m / z ( % ): 3 9 8 ( M ＋
,
1 0 0) ,

2 5 4 (9 0) ,
1 4 4 (6 5 ) .

P でe p a r a 滋o n o f t h e d i sil yl e t h e r (8 7)

A s ol u ti o n of (8 6 ) (9 3 m g ,
0 . 2 3 3 m m ol) i n d r y C H 2 C 1 2 (2 m l) w a s

s ti r r e d a t 0
o

C
,

a n d t r e at e d w it h E t3 N (8 0 . 4 m l
,
0 . 5 7 7 m m ol) a n d

T B S O T f
■
(8 0 .4 m l

,
0

.
3 5 0 m m ol) , f oll o w e d b y a d d iti o n o f 4 -

di m e th yl a mi n o p y ri d i n e (3 .6 m g , 0 .0 3 m m ol) . T h e s ol u ti o n w a s sti r r ed

a t r o o m t e m p e r a t u r e f o r 1 h
.
F u rt h e r T B S O T f ( 4 0 .2 m l

,
0 . 1 7 5 m m ol)

w a
ds a d d e d

,
an d s ti r ri n g w a s c o n ti n u e d f o r 1 h a t t h e s a m e

t e m p e r a t u r e ･ T h e m i xt u r e w a s dil u t e d w ith C H C 13 ,
a n d t h e n w a s h e d

w i th 5 % N a H C O 3 S Ol u ti o n a n d w at e r . T h e o r g a mi c l a y e r w a s d ri e d

o v e r M g S O 4 a n d e v a p o r at e d
･
T h e r e si d u e w a s p u rifi e d b y m a s h c ol u m n

9 0



c h T O m a 七o g r a p h y (5 % M e O H / C H C 1 3) t o aff o r d 1 1 5 m g (9 6 % ) of ($ 7) a s

a n a m o r p h o u s p o w d e r
.

1 H - N M R (5 0 0 M H z
,
C D C 1 3) 8 : 4 .3 8 ( 1 H , s , 1 7 -

H ) , 3 .3 8 (1 H
,
a

,
J = 1 0 . 2 H z

,3 ･ H ) , 3 .0 5 ( 1 H
,

m
, 5 T H ) ,

1 .8 2 ( 1 H , d q , J = 1 4 . 6 ,

7 .3 H z
,
1 9 - H ) ,

1 .6 8 ( lil
, d q , J = 1 4 .6

, 7 .3 H z
,1 9 - 罪) ,

1 .0 0 (3 H
,
t

,
J = 7 .3 H 2:

,

1 8 - 仁H S) ,
0 .9 1 (9 H

,
s

,
Si B u

t
) ,

0 .2 1 (9 H
,

s
,
Si M e3) ,

0 .1 4 (3 H
,

s
,
Si M e) ,

0 . 且1

(3 H
, ら, Si 凹 e) .

P 耶e p a r a 組o n of 也.e i n d ol e (9 1)

T o a sti r r e d s ol u ti o n of (8 7) (5 2 m g ,
0 . 10 1 m m ol)i n d r y C H 2 C1 2 (1

m l) w a s a d d e d P b( O A c)4 (9 0 %
,
1 0 7 .5 m g ,

0 .2 1 8 m m ol) a t - 7 0
o

C u n d .e r

th e St r e a m Of nit r o g e n a n d t h e s ol u ti o n w a s sti r r e d f o r 3 0 m i n ( -7 0 - ･5

o

C ) . F u rt h e r P b(O A c)4 (2 6 .9 m gl 0 .0 5 5 m m ol) w a s a d d e d a t -7 0 O

C a n d

sti r ri n g w a s c o n ti n u e d ( ･ 7 0 - 0
o

C ) f o r 1 .8 h 書 T h e r e a cti o n mi Ⅹt u r e w a s

d il u t e d w i th C H C 13 a n d w a s h e d w it h 5 % N a H C O 3 S Ol u ti o n . T h e

a q u e o u s l a y e r w a s e x t r a ct e d w ith C H C 1 3 ･ T h e c o m bi n e d o r g a ni c l a y e r

w a s w a s h e d w ith w a t e r
,

d ri e d o v e r M g S O 4 ,
a n d e v a p o r a t e d . T h e

re si d u e (3 6 m g) w a s di s s ol v e d i n V H F / H 2 0 ( 1:1
,
0 .5 m l) a n d a c eti c a ci d

(o .5 m l) w a s a d d e d t o th e m i xt u r e at 0 o C . T h e r e a cti o n m i x t u r e w a s

sti r r e d
.

a t 0
o

C . A 鮎 r 2 5 m ュn , N a C N B H 3 (6 ･7 m g ,
0 ･ 10 7 m m ol) w a s

i n t r o d t l C e d
,

a n d th e mi Ⅹt u r e w a s sti r r e d f o r a d diti o n al 1 5 mi n a t r o o m

t e m p e r a t u r e ･ T h e m i x t u r e w a s d il u t e d w i th C H C 1 3 a n d w at e r
,

a n d

b a sifi e d w it h c h ill e d a m m o n i a w a t e r . T h e a q u e o u s l a y e r W a s

e x t r a ct e d w i th C H C 13 . T h e c o m b i n e d o rg a n i c l a y e r w a s w a s h e d w it h

w at e r
,
d ri e d o v e r M g S O 4 , a n d e v a p o r at e d ･

T h e r e si d u e w a s p u ri fi e d b y

M P L C (5 % M e O H /C H C 13 ) t o gi v e 9 m g (2 1 % ) of (9 1) a s an a m o rp h o u s

9 1



p o w d e r . U V 九m a x
M e O H

n m : 2 2 6
,
2 7 9 ･

1 H - N M R (2 7 0 M H z
,
C D C 13 ) 8 :

o .9 4 (9 H
,

s
,
Si B u

t) ,
0 . 1 9 (3 H

, 良, S i M e) ,
0 .1 3 (3 H

,
s

,
Si M e) . M S m / z ( % ):

4 2 6 ( M ＋
,
3 9) ,

1 6 9 ( 10 0) , 16 8 (9 2) .

駅 陀 p 肌 蝕〉弧 O f & e c w b a m a ぬ(9 望)

A s ti r r e d s ol u ti o n of (9 且) (2 5 . 8 m g
･

,
0 .0 6 1 m m ol) i n V H F (2 .0 m l)

a n d w at e r (0 .5 m l) w a s t r e a t e d wi t h C I C O 2 C H 2 C C 1 3 ( 1 2 . 5 m l
,
0 .0 9 1

m m ol) a n d M g O (7 2
. 5 m 畠,

1 .8 1 5 m m ol) a t 0
o

C . F u rt h e r

C I C O O C H 2 C C 1 3 W a s a d d e d i n a fわll o wi n g m a n n e r : 3 0 mi n
,
2 5 m l

(o . 1 8 2 m m ol); 1 .5 h , 3 8 m l (0 .2 7 6 m m ol); 2 h
,
2 5 m l (0 .1 8 2 m m ol) . T h e

r e a cti o n mi Ⅹt u r e w a s s ti r r e d at r o o m t e m p e r a t u r e f o r t ot all y 2 .5 h .

T h e r e a cti o n m i x t u r e w a s filt e r e d a n d t h e filt r a t e w a s a d d e d 5 %

N a H C O 3 S Ol u ti o n .
T h e w h ol e w a s e x t r a ct e d wi th C H C 13 . T h e o rg a ni c

e x t r a ct w a s w a s h e d w i th w a t e r
,
d ri e d o v e r M g S O 4 a n d e v a p o r a t e d .

T h e r e si d u e w a s p u ri fi e d b y M P L C (A c O E t - h e x a n e
,

.

1 :4 - 1 :1) t o yi eld 2 6

m g (7 1 % ) of (9 2 ) a c c o m p a n i e d w it h 4 .5 m g ( 1 7 % ) o f t h e s t a rti n g

m a t e ri al (9 1) . (95H : a m o r p h o u s p o w d e r . I R v m a x
C H C 1 3

c m
- 1

: 3 4 5 0
,

2 9 5 0 ,
2 9 2 0 ,

1 7 10 ,
1 0 9 0 , 8 4 0 . tJ V 九m a x

E t O H
n m : 2 2 3

,
2 8 4 .

1 = - N M R (5 0 0

M H z
, C D C 13 ) 8 : 8 . 0 0

,
7 . 9 8 ( 1 H

,
e a c h s

,
N a

- H ) ,
5 . 2 4

,
5 . 2 3 (1 H

,
e a c h d

,

J = 9 . 9 H z
, 3 - H ) , 5 . 0 1

, 4 . 9 2 (1 ‡Ⅰ, e a c h d
,
J = 1 2 . 1 H z

,
C 望a H b C C 1 3 ) ,

4 . 6 6
,

4 . 6 5 (1 H
,

e a c h d
,
J = 1 2

. 1 H z
, C H a 宣b C C 1 3) ,

4
.5 2 ( 1 H

,
m

, 5 - H ) ,
3 .9 4

,
3 .9 1

(1 H
,

e a c h d
,
J = 1 4 .0 H z

,
2 1 - H ) ,

3 .3 7 , 3 . 3 3 ( 1 H , e a c h d , J = 1 4 . 0 H z
,
2 1 - H ) ,

1 . 9 5 ( 1 H
,

m
,
1 9 - H ) ,

1 .6 5 ( 1 H
,

m
,
1 9 - H ) ,

0 . 9 6 3 , 0 .9 5 7 (3 H
,

e a c h t , J = 7 .
4

H z
,
1 8 - C H 3) ,

0 .8 9 5
,
0 .8 9 1 (9 H

,
e a ch s

,
S i B u

t) , 0 . 1 7 , 0 . 1 4 3 , (3 H , e a c h s ,
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S i M e) ,
0 ･ 1 3 5

,
0 ･9 9 (3 H

,
e a c h s

, S i M e) . M S m / z ( % ): 6 0 2 ( M ＋＋2
,
5 2) ,

6 0 0

( M ＋
,
5 2) ,

15 6 (1 0 0 )

0 東 ぬ銭o n of 払 e i m d o 貼 d e Ti v aii v e (9望)

T o a s ti r r e d s ol u ti o n of (9 望) (1 2 m g , 0 .
0 2 0 m m ol) i n d r y T fI F (0 .4

m l) a n d d r y p y ri di n e (0 .4 m l) w a s a d d e d O s O 4 (6 .0 m g , 0 .0 2 4 m m ol) a七

0
o

C a n d t h e mi Ⅹt u r e w a s sti r r e d a t r o o m t e m p e r a 七u T e f o r 2 h .

A q u e o u s N a H S O 3 S Ol u ti o n (2 1 m g i n 0 .8 m l H 2 0 ) w a s a d d e d a n d t h e

mi Ⅹもu T e W a s Sti r r
･

e d f o r 1 h a t r o o m t e m p e r at u r e a n d 1 h at 6 5 o

C . T h e

r e a c ti o n m i x t u r e w a s d il u t e d wi th w at e r a n d 也 e w h oユe w a s e x七T a Ct ed

wi t h C H C i 3 1 T h e o r g a ni c l a y e r w a s d ri e d o v e r M g S O 4 a n d e v a p o r a t e d .

T h e r e si d u e w a s p u rifi e d b y M P L C ( A c O E モーh e x a n e
,
1 :4) 七o aff o r d 9 .0

m g (7 3 % ) of (9 6) a s a n a m o r p h o u s p o w d e r
.
I R v

m a x
C H C 1 3

c m
- 1

: 3 舶0
,

2 9 5 0 , 2 9 3 0 , 1 7 0 0 , 1 1 2 0 , 8 4 =0 . U V 九
m a x

E tO H n m : 2 0 7 ,
2 5 1 .

1 H ･ N M R (5 0 0

M H z , C D C 1 3 ) (s el e ct e d d a t a o f a m ai n r o t a m e r) 8 : 7 . 5 0 ( s
,
N

a
- H ) i 4

.
9 0

(d ,
J = 1 1 .8 H z

,
C 望a H b C C 13 ) , 4 .5 7 ( d , J = 1 2

.
1 H z

, C H
a 宣b C C 1 3) , 4 .2 0 (a ,

J = 1 1 . 0 H z , 17 α
-ff) , 1 .

9 0 ( d q , J = 1 4 .8 ,
7

.
4 H z

,
1 9 - H ) ,

1 .6 2 (d q ,
J = 1 4 .8

,
7 .4

H z , 1 9 - H ) , 0 .9 4 (t ,
J = 7 .4 H z

,
18 - C H 3 ) ,

M S m ノz ( % ): 6 1 8 ( M ＋
十2

,
1 .8) ,

6 1 6

( M ＋
, 1 . 9) ,

5 6 1 (6 1) ,
5 5 9 (5 9) ,

1 4 6 (10 0)

繊 細 b e c 也o n of (9 6)

T o a s ol u ti o n of (9 6) (9 m g ,
0 .0 14 6 m m ol) i n a c eti c a ci d (0 . 6 r nl)

w a s a d d e d zi n c d u st i n a f oll o wi n g m a n n e r : 0 m i n
,
1 9 m g; 13 h

,
1 9 m g;

1 5 h
,
1 9 m g .

T h e r e a cti o n mi Ⅹt u r e w a s sti r r e d at r o o m t e m p e r a t u r e fTo r

t ot all y 17 h .
T h e mi Ⅹt u r e w a s fil t e r e d . T h e filt r at e w a s b a sifi e d wi t h

c b ill e d a m m o n i a w a t e r . T h e w h ol e w a s e x t r a ct e d w i t b 2 %

9 3



M e O H / C H C 1 3 . T h e o r g a n i c e
l

x もr a c t w a s d ri e d o v e r M g S O 4 a n d

e v a p o r a t e d . T h e r e si d u e w a s p u ri fi e d b y fl a s h c ol u m n

c h r o m a 七o g r a p h y ( 2 0 % M e O H / C H C 1 3 ) 七o gi v e 5 .3 m g (8 2 % ) of (9 甘)

a c c o m p a ni e d wi t h 0 .5 m g (6 % ) of t h e st a rti n g m a t e ri al ( 9 6 ) . (9 甘):

a m o rp h o u s p o w d e r . U V 九m a x
E t O H

n m : 2 0 7
,
2 5 2 .

1 臥 N M R (5 0 0 M H z
,

C D C 1 3) 8 : 8 .0 ( 1 H , b r s
,
N a

- H ) , 4 . 2 6 (1 H , d ,
J = 1 0 , 6 H z

,
1 7 a

- H ) ,
3 .9 6 (1 H

,

d d
,
J = 1 0 . 8 , 4 .8 H z

,
l ワb

- H ) ,
3 .7 0 ( 1 H

,
a

,
J = 8 .5 H z

,
3 - H ) ,

3 .6 7 ( 1 H
,

m
, 5 -

H ) , 3 .
2 9 ( 1 H , d , J = 1 4 .3 H z

, 2 1 - H ) ,
2

. 6 6 ( 1 H
,
d

,
J = 1 4 . 3 H z

,
2 1 - H ) ,

0 .9 6 (3 H
,

t
,
J = 7

.3 H z
,
1 8 - C H 3 ) , 0 .9 0 (9 H , s

,
Si B u

t) ,
0 . 2 8 (3 H

,
s

,
Si M e) ,

0 .1 4 (3 H
,

s
,

Si M e) . M S m / z ( % ): 4 4 2 ( M ＋
, 7) ,

4 1 3 (6 2) , 3 1 0 ( 1 0 0 ) . C D (c = 0 .1 7 8 m m ol凡

2 3
o

C ): [0]2 2 8 ＋6 7 0 0 0 ,【0]2 5 5
- 29 0 0 0 ,【0]2 83

- 6 0 0 0 .

D e s 桝 o n o f (9 7)

T o a s ol u ti o n of (9 7) (4 m g , 0 .0 0 9 m m ol) i n C H 3 C N (0 .5 m l) ,
4 8 %

a q u e o u s H F s ol u ti o n w a s a d d e d d l
･

O P W i s e a t 0
o

C . T h e r e a c ti o n

mi x t u r e w a s stil
･

r e d f o r 3 0 h a t r o o m t e m p e r at u r e a n d 1 8 .5 h a t 5 0 - 8 0

o

C . T h e m i x t u r e w a s di h lt e d wi th C H C 1 3 a n d th e n b a sifi e d w i th

ch ill e d a m m o mi a w a t e r . A ft e r s e p a r a ti o n of o r g a ni c l a y e r
,
th e a q u e o l l S

l a y e r w a s e x t r a c t e d w ith 3 % M e O H / C H C 1 3 . T h e c o m bi n e d o r g a ni c

p h a s e w a s d ri e d o v e r M g S O 4 ,
a n d e v a p o r a t e d .

T h e r e si d u e w a s

p u ri fi e d b y p r e p a r a ti v e T L C (1 5 % M e O H / C H C 1 3
- N H 3 ) t o gi v e 1 . 5 m g

(5 1 % ) of N a
- d e m et h o x y

- 2 0( R ) - h y d r o x y
- di h y d r o r a n k i ni di n e (9 8) a n d 1 .0

m g (2 5 % ) of t h e st a rti n g m a t e ri al (9 7 ) . (9 8 ): a m o r p h o u s p o w d e r . U V

九m a x
E t O H

n m : 2 0 7
,
2 5 1 ･

1 H - N M R (5 0 0 M H z
, C D C 13 ) 8 : 7 . 6 ( 1 H

,
b r s

,

N a
- I ) ,

4
･
2 8 ( 1 H , d ,

J - 10 ･ 4 H z
,
1 7 α

- H ) , 3 ･
9 8 (1 H , d d , J = 1 0 ･ 4

,
4 ･ 1 H z

,
17甘

9 4



H ) ,
3 .7 0 ( 1 H

,
a

,
J = 7 .7 H z

, 3 - H ) , 3 .5 8 (1 H
,

m
,
5 - H ) ,

3 .0 4 (1 H
, a , J = 13 .5 ‡‡z ,

2 1 ･ H ) ,
2 .6 8 ( 1 H

,
d

,
J = ユ5 .8 H z

,
2 1 - H ) , 1 .9 (2 H

,
b r s

,
O H ＋ N b - H ) ,

1
.
0 1 (3 H

,

忠,
J = 7 .3 H z

,
1 8 - C H 3 ) . E x a cも M S C al c d fa r C 1 9 H 2 4 N 2 0 3 : 3 2 8 . 1 7 8 5 .

F o u n d : 3 2 8 . 1 7 9 9 .

H y 政 和重野m O且y si s o 雷ぬ 愈 C B u b a m a ぬ ($ 0)

C o m p o u n d ( $ 0 ) ( 1 0 8 m g , 0 . 1 5 7 m m ol) i n E t o 試 (3 m l) w a s

h y d r o g e n at e d o v e r 1 0 % P d/ C (10 0 m g) u n d e r 1 a t m of h y d r o g e n .
A 氏e T

2 . 5 h a d diti o n al l O % P d/ C ( 1 0 0 m g) w a s a d d e d an d 七h e r e a cti o n w a s

c o n ti n u e d fTo r 4 h . T h e c a t al y s七 w a s filt e r e d off a n d th e fil七r a七e w a s

c o n c e n t r at e d . T h e r e si d u e w a s p u d fi ed b y M P L C ( A c O E t - h e x a n e
,
1 :6)

もo yi el d 3 6 m g ( 4 1 % ) of ( 9 9) a n d 5 . 7 m g (5 % ) of th e st a rti n g m a t e ri al

( 帥) . (9 9 ) : a m o r p h o t l S P O W d e r . I R v m a x
C H C 1 3

c m
- 1

: 3 3 0 0 (b r s) ,
2 9 5 0

,

2 9 3 0
,
1 4 6 0 , 12 5 0 , 1 1 6 0 , 8 4 0 .

1 払 M R (5 0 0 M H z , C D C1 3) 8 : 6 .4 2 (1 H , s , 2 1 -

H ) , 4 .0 1 (1 H
, ら,

17 - H ) , 3 .
4 4 ( 1 H

, a , J = 8 .3 H z
,
3 - H ) , 3 . 3 6 (1 H

, d d
,
J = 1 6 .8

,

4 .
4 H z

,
5 - H ) ,

2
. 7 2 (3 H

, s , N a
- C H 3 ) ,

2
.
4 1 (1 H

, s ,
2 - H ) ,

1
.
0 2 (3 H

,
t

,
J 〒7 .7

H z
,
1 8 - C H 3) . M S m /z ( % ): 5 5 4 ( M ＋

, 1 7 ) ,
27 8 (6 0) , 1 9 8 (1 0 0) , 7 3 (5 B ) .

O s m y h 也o n o f 払 e silyl e n ol O th e r (9 9)

T o a sti r r e d s ol u ti o n of (9 9 ) (2 2 . 5 m g , 0 .0 4 1 I n m Ol) i n d r y V H F

(0 .5 m l) a n d d r y p y ri di n e (0 .5 m l) w a s a d d e d O s O 4 ( l l . 2 m g , 0 .0 舶

m m ol) at 0
o

C a n d th e r e a cti o n m i x t u r e w a s s ti r r e d a t t h e s a m e

t e m p e r a t u r e fb ∫ 3 0 m i n . A q u e o u s N a H S O 3 S Ol u ti o n (4 2 m g i n 1 . 0 m l

H 2 0 ) w a s a d d e d a n d t h e m i x t u r e w a s s ti r r e d f o r 1
.
5 h a 七 r o o m

t e m p e r a t u .r e . T h e m i x t u r e w a s dil u t e d w it h C H C 1 3 仏 e n 5 % N a H C O 3

s ol u ti o n w a s a d d e d . A ft e r s e p a r ati o n of th e o l
･

g a n i c l a y e r
, t h e a q u e o u s
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l a y e r w a s e x t r a ct e d wi t h 5 % M e O H / C H C 1 3 ･
T h e c o m b i n e d o r g a n i c

e x t r a ct w a s d ri e d o v e r M g S O 4 a n d e v a p o T a t e d ･ T h e r e si d u e w a s

p u rifi e d b y M P L C (1 0 % M e O H / C H C 13 ) t o gi v e 1 3 m g (7 0 % ) o f (且0 0) a s

an a m o r p h o u s p o w d e r . I R v m a x
C H C 1 3

c m
1 1

‥ 3 4 0 0 (b r ら) ,
2 9 5 0 , 1 6 2 0

,

1 4 7 0 , 1 10 0 , 8 4 0 .

1 H - N M R ( 50 0 M H z
,
C D C 1 3) 8 : 4 .3 7 ( 1 H , s , 17 - H ) ,

2
･7 7

(3 H
,

s
,
N a

- C H 3 ) ,
0 . 9 6 (9 H

,
s , Si B u

t) ,
0 . 1 6 (3 H

,
s

,
Si 凹 e) , 0 ･ 1 4 (3 H , 良,

Si M e) . M S m / z ( % ): 4 5 6 ( M 十
, 17) ,

4 5 5 (1
･8 ) ,

3 1 2 (6 7 ) ,
1 4 5 (1 0 0) .

触 桝 a 銭o n of 払 e di d (1 00 )

A s ol u ti o n of (及O O) ( 1 1 1 m g ,
0 .0 2 4 m m ol) a n d A c2 0 (6 8 m l , 0 .7 2 2

m m ol) i n d r y p y ri di n e (0 .5 m l) w a s sti r r e d at t h e r o o m t e m p e r a t t l r e fわr

2 2 h . A r e si d u e ob t a i n ed b y th e u s u al w o rk u p m a n n e r W a s P u rifTl e d b y

M P L C ( A c O E t - h e x a n e , 1 : 1) t o aff o r d 7 m g (5 4 % ) o f ( 且0 い a s a n

a m o r p h o u s p o w d e r . U V 九m a x
E t O H

n m : 2 0 6
,
2 4 9 , 2 8 9 .

1 H - N M R (5 0 0

M H z
, C D C 1 3) 8 : 5 .5 7 ( 1 H , s , 2 1 - H ) , 4 . 4 0 (1 H , ら, 1 7 - H ) , 3 , 6 2 ( 1 H , a , J = 9 .9

H z
,
3 - H ) ,

3 .4 6 (1 H
,
t

,
J = 6 . 1 H z

,
5 - H ) ,

2 . 7 4 (3 H
,

s ,
N a

- C H 3) ,
2

.6 4 ( 1 H , s
,
2 -

H ) ,
2 . 1 0 (3 ヨニ

,
ら

,
O C H 3 ) ,

2 .0 4 (3 H
, ら, O C H 3) , 0 .9 4 (9 H

,
ら

,
Si B u

t) ,
0 . 9 3 (3 H

,

t
,
J = 7 . 4 H z

,
1 8 - C H 3 ) ,

0 . 1 7 (3 H
,
s

,
Si M e) , 0 . 1 6 (3 H

,
s

,
Si M e) . M S m / z ( % ):

5 4 1 ( M ＋
,
7 3) ,

45 6 (29) ,
4 5 5 (8 6) ,

4 2 8 (3 2) ,
4 2 7 (10 0) .

B m m i n a 也o n of t h e sil yl e n ol e th e r (8 0)

A s ol u ti o n of N - b r o m o s u c ci n i mi d e ( N B S) (6 5 m g ,
0 .3 6 5 m m ol) i n

d r y T H Y (2 ･5 m l) w a s a d d e d d 土o p w i s e t o a s ol u ti o n of (8 0) (2 2 7 m g , 0 .3 2 9

m m ol) i n d r y T H F (2 . 5 m l) a t - 2 2
o

C a n d th e m i x t u r e w a s sti r r e d a t･ th e

s a m e t e m p e r at u r e f o r 2 0 h S a t u r a t e d a q u e o u s a m m o n i u m c h l o ri d e

s ol u ti o n w a s a d d e d a n d t h e w h ol e w a s e x t r a ct e d w it h C H C 13 .
T h e
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o r g a n i c l a y e r W a s W a s h e d w i t h w a t e r
,

d ri e d o v e r M g S O 4 ,
a n d

e v a p o r a t ed . T h e r e si d u e w a s p u rifi e d b y M P L C ( A c O E t - h e x a n e
,
1 :4) 七o

yi el d 1 6 7 m g (7 8 % ) of (且¢望) a s a n a m o r p h o u s p o w d e r .
I R v m a x

C H C 1 3

c m
- 1

: 1 7 2 0
,
1 6 9 0

,
1 0 9 0

,
8 4 0 . tJ V 九m a x

E tO H n m : 2 0 8 , 2 4 8 , 2 9 1 .

1 H - N M R

(2 7 0 M H z
,
C D C1 3) 8 : 9 .3 8 (d ,

J = 0 .9 H z) a n d 9 .3 1 (d , J = 0 .6 H z) (1 H , 2 1 +班) .

M S m / z ( % ): 6 5 4 ( M ＋
＋2

,
3) ,

6 5 2 ( M ＋
,
2) , 3 B 6 (2 0) 1 4 4 (2 5) , 9 1 (10 0) ｡

況 血 嘘o m o f 故蛤 ai d e h y d e (乱0 望)

N a B H 4 (1 6 .9 m g ,
O A 4 8 m m ol) w a s a d d e d t o a s ol u ti o n of (l o 空)

(2 6 6 m g , 0 .
4 0 7 m m ol) i n M e O H (6 m l) a 七O

o

C
,

a n d th e r e a cti o n m i xt u r e

w a s s ti r r e d a 七th e s a m e t e m p e r a t u r e fわr 3 0 m ュn
. A c et o n e w a s a d d e d t o

t h e m i x t u r e a n d s ti r ri n g
･

w a s c o n ti n u e d fわr 1 0 m i n . S ol v e n も w a s

e v a p o r a t e d , a n d 七h e n C H C 13 a n d 5 % N a H C O 3 S Ol u ti o n w e r e a d d e d t o

t h e r e si d u e .
T h e w h ol e w a s e x t r a ct e d wi t h C H C 1 3 . T h e c o m bi n e d

o r g a n i c l a y e l
･

W a s W a S h e d wi t h w a t e r
, d ri e d o v e r M g S O 4 .

T h e r e si d u e

w a s p u ri fi e d b y fl a s h c ol u m n c h r o m a t o g r a gh y ( A c O E t - h e x a n e
,
1 :2) 七o

gi v e 2 0 1 m g (7 5 % ) of (且0 3) a s a n a m o r p h o u s p o w d e r ( u n st a bl e) . I R

v m a x
C H C 13

c m
- 1

: 2 9 7 0
,
1 7 0 0

,
1 4 4 0

,
1 0 9 0

,
8 4 0

.
U V 九m a x

E t O H
n m : 2 4 9

,

2 9 2 .

1 H - N M R (5 0 0 M H z
, C D C 13 ) 8 : 5 . 2 3

,
5 .1 8 ( 1 H

, e a c h a , J = 1 2 .4 H z
,

C 星 a H b C 6 H 5 ) , 5 ･
1 5 ,

4
･ 9 8 ( 1 H , e a c h d , J = 1 2

･5 H z
, C 革a 旦b C 6 H 5 ) .

F A B M S ,
i n m - n it r o b e n z yl al c o h ol - th i o gl y c e l

･

01 m J z ( % ): 6 5 7 ( M H ＋
＋2 ,

7 6) , 6 5 6 (7 2) , 6 5 5 ( M fI 十
,
8 9 ) , 5 7 5 ( 10 0) , 5 7 4 (7 3) .

計 陀 p a y a ti o n o f t h e o 且efi n (1 0 4)

Z i n e d u st ( 1 15 m g) w a s a d d e d t o a s ol u ti o n of (L O B) i n M e O H (1

m l) . T h e m i x t u l
i
e w a s sti r r e d a t r o o m t e m p e r at u r e fわr 1 .5 h

,
an d t h e n

9 7



Fll七e r e d . T h e fil t r a七e w a s b a sifi e d wi t h 5 % N a H C O 3 S Ol u ti o n a n d th e

w h ol e w a s e x t r a c t e d wi t h C H C 13 . T h e c o m bi n e d o r g a ni c l a y e r W a s

d ri e d o v e r M g S O 4 a n d e v a p o r at e d ･ T h e r e si d u e w a s p u ri 鮎d b y M
】

P L C

( A c O E t - h e x a n e
,
1 :6) t o gi v e 3 0 m g (8 0 % ) of ( 且o d ) a s a n a m o rp h o u s

p o w d e r . I R v m a x
C H C 1 3 c m

- 1
: 2 9 6 0

,
1 9 6 0 ,

1 0 9 0 , 8 4 0
･ U V 九m a x

E 七O H

n m : 2 0 4
,
2 4 7 , 2 9 2 .

1 H - N M R ( 2 7 0 M H z
,
C D C 1 3 ) 8 : 5 .

1 7 ,
4

.9 8 ( e a c h a
,

J = 1 2
.
2 H z) a n d 5 . 15 (s) (2 H

,
C 宣2 C 6 H 5) ,

4 .8 0 (1 H , b r . s ,
2 1 - H a) , 4 . 6 9 (1 H

,

b r . ら
,
2 1 - H b) ,

4 .6 9
,
4 .6 0 (1 H

,
e a ch a , J = 8 .5 H z

, 3 - H ) ,
4 . 4 2

,
4 . 3 7 (1 H , e a ch

d d
,
J = 7 .3 , 4 .0 H z

,
5 - H ) , 4 .0 3 ( 1 H , e a c h t , J = 1

.3 H z
,
1 7 - H ) ,

2
. 7 8 , 2 .6 7 (3 H

,

e a c h s
,
N a

- C H 3 ) , 1 .0 5 , 1 .0 3 (3 H , e a ch t , J = 7 .3 H z
,
1 8 ･ C H 3 ) ,

0 .9 9
,
0 .9 8

(9 H
,

e a c h s , Si B u
t) , 0 . 1 5 , 0 .

1 4 (6 H
, e a c h s , Si M e 2 ) . M S r n/2; ( % ): 5 5 8

( M ＋
,
2) ,

3 7 0 (13 ) ,
1 4 4 (1 9) ,

9 1 (1 0 0) .

O x id a 也o m o f (1 0 4)

O s O 4 (8 .8 m g , 0 .
0 3 5 m m ol) w a s a d d e d t o a sti r r ed s ol u ti o n of

( 1 0 4 ) (2 1 m g ,
0 ･ 0 3 8 m m ol) i n d r y p y ri di n e

- V H F ( 1 :1
,
1 m l) a t 0 o C

,
a n d

t h e mi Ⅹt u r e w a s sti r r e d a t th e s a m e t e m p e r a t u r e fわr 4 5 mi n
.
A q u e o u s

N a H S O 3 S Ol u ti o n (7 8 m g i n H 2 0 1 m l) w a s a d d e d t o t h e r e a cti o n

m i xt u r e
, a n d sti r r l n g W a s C O n ti n u e d a t r o o m t e m p e r a t u r e f o r 2 h . 5 %

●

N a H C O 3 S Ol u ti o n w a s a d d e d t o t h e m i x t u r e , a n d th e w h ol e w a s

e x t r a ct e d w it h C H C 13 ･ T h e o r g a ni c l a y e r w a s w a s h e d wi t h w a t e r
,

d ri e d o v e r M g S O 4 ,
a n d e v a p o l

･

a t ed ･ T h e r e si d u e w a s p u ri fi e d b y M P L C

( A c O E t - h e x a n e
,
1 ‥2) t o yi el d 1 6 m g (7 2 % ) of (8 2 ) ･ (8 即 o b t ai n e d b y th i s

r e a cti o n w a s i d e n ti c al w it h t h e c o m p o u n d d e ri v e d f oゝ m (8 1 ) b y t h e

c o m p a ri s o n of t h ei r l H - N M R s p e ct r a (4 0 0 M H z) .

9 8



軌 簡P a 野鼠 鮎 m o雷ぬ¢ a c e ぬ且(且05)

T o a sti r r e d s ol u ti o n of (7 9 ) (6 8 2 m g ,
1 .4 8 m m ol) a n d 1

,
3

p r o p a n e di ol (1 . 1 r nl
,
1 5 .

2 m m ol) i n d r y b e n z e n e ( 1 4 m l) w a s a d d e d p
-

七ol u e n e s ul f o ni c a ci d m o n o h y d r a t e (8 4 .5 m g , 0 . 舶 m m ol) a n d t h e

r e a cti o n m i x 紬 r e w a s r efl u x e d fb r 1 h
.
T h e r e si d u e o b t ai n e d b y i .h e

e v a p o T a もi o n of b e n 2: e n e W a s dil u t e d wi t h C H C 1 3 a n d t h e m i xt u r e w a s

b a sifTl e d w i t h 5 % N a H C O 3 S Ol u ti o n
. T h e a q u e o u s l a y e r w a s e x 七r a c 七e d

w i 仏 C H C 1 3 . T h e c o m bi n e d o r g a ni c e x t r a ct w a s w a s h e d wi t h w a t e r
,

d Ti 曽d o v e r M g
･

S O 4 ,
a n d e v a p o r a t ed . T h e r e si d u e w a s p u ri fi e d b y fl a s h

c ol u m n c h T O m a t O g r a P h y (3 % M e O H /C H C 1 3) 七o gi v e 7 6 7 m g (l o o 鞄) of

(R ¢6) a s a n a m o r p h o u s p o w d e r . I R v m a x
C H C 13

c m
- 1

: 2 9 0 0 , 1 6 9 0 ,
1 4 3 0 ,

1 1 0 5 .

1 H - N M R (5 0 0 M H z
,
C I) GIS ) 8 : 5 .2 5

,
5 .2 0 (1 H

,
e a c h a , J = 1 2 .6 H z

,

C 亀鑑H b C 6 H 5) , 5 ･ 1 2
,
5 ･0 2 ( 1 H

,
e a c h a

,
J 巴 1 2 ･ 6 H z

, C H a 馳 C 6 H 5 ) ,
4 1 6 4

,

4 .5 9 ( 1 H , e a ch d
,
J = 9 .7 H z

,
3 - H ) ,

4 .6 2 , 4 .5 9 ( 1 H ,
e a ch a ,

J = 2 . 0 H z
,
2 1 - H ) ,

4 .5 5 … 4 .5 0 ( 1 H
,

m
, 5 - H ) ,

2 . 7 7
,
2 .6 4 (3 H

,
e a c h s , N a

- C H 3 ) ,
2 .4 5

,
2 .3 8 (1 H

,

e a c h s ,
2 - H ) , 0 .9 1

,
0

,
8 7 (3 H

,
e a ch t

,
J = 7 . 5 H z

,
18 - C H 3) .

M S m / z ( % ): 5 1 9

(1 8 ) ,
5 1 8 ( M ＋

,
4 5 ) ,

9 1 (1 0 0 ) . E x a ct M S c al c d fわr C 3 1 H 3 8 0 5 N 2 : 5 1 8 ･2 7 8 1 ･

F o u n d 5 1 8 .
27 8 0 .

0 鳩姐y h 也o m o f (1 0 5)

E t 3 N (8 .3 m l
,
0 . 0 5 9 7 m ol) a n d T M S C l (6 ･ 1 m l

,
0 ･ 0 4 7 7 m ol) w e r e

a d d e d d r o p wi s e t o a sti r r e d s ol u ti o n of (1 0 5) (2 0 ･6 g ,
O

1
0 3 9 7 m ol) a t 0

O

C I

T h e m i x t u .r e w a s sti r r e d a t th e s a m e t e m p e r a t u r e fわr 1 也 a n d a t r o o m

t e m p e r a t u r e f o r 2 . 5 h F u rt h e r E t3 N (6 ･O m l , O 10 4 3 1 m ol) a n d T M S C l

(6 .1 m l
,
0 .0 4 7 7 m ol) w e r e a d d e d d r o p wi s e t o th e r e a cti o n mi x t u r e a t 0

9 9



o

c , a n d s ti r ri n g w a s c o n ti n u e d fわr 1 b ∴T b e r e a cti o n m i x t u r e w a s

dil u t e d w it h C H C 1 3 a n d w a s h e d w i th 5 % N a H C O 3 S Ol u ti o n
･
T h e

a q u e o u s l a y e r w a s e x t r a ct e d wi t h C H C 1 3 a n d t h e c o m bi n e d o r g a n i c

e xt r a c七 w a s w a s h e d v it b w a t e r a n d d ri e d o v e r M g S O 4 . T h e r e sid n e

w a s p u rifi e d b y fl a s h c ol u m n c h r o m a t o g r a p y ( A c O E t - h e x a n e
,
1 :4) 七o

yi el d 2 2 .7 g (9 7 % ) of ( 1 0 6 ) a s a n a m o r p h o u s p o w d e r
･
I R v m a x

C H C 1 3

c m
- 1

: 2 9 0 0
,
16 9 0 , 1 4 3 0 ,

1 1 10 ,
1 0 8 0

,
8 4 0 ･ U V 九m a x

E t O H
n m : 2 4 8

,
2 9 2 ･

1 H - N M R (5 0 0 M H z
,
C D C 1 3) 8 : 5 . 2 3 , 5 . 1 9 ( 1 H

,
e a ch d

,
J = 1 2 .7 H ヱ

,

C 旦邑
H b C 6 H 5) ,

5 ･ 1 2
,
5 ･ 0 2 ( 1 H

, e a c h d ,
J = 1 2 ･ 7 H z

,
C H a 馳 C 6 H 5) , 4 ･6 4

,

4 .5 5 (1 H
,
e a c h a , J = 8 .6 H z

,
3 - I ) ,

4 .6 3
,
4 .6 0 ( 1 H

,
e a c h d , J = 1 .

4 H z
,
2 1 - H ) ,

4 . 4 9 (1 H , d d , J = 7 .
4

,
4 . 4 H z

,
5 - H ) ,

3 . 9 6
,
3 .9 4 (1 H

,
e a ch s ,

1 7 - H ) ,
2

.7 6 ,
2

.6 4

(3 H
,

e a c h s , Ⅳa
- C H 3) ,

2 . 4 3
,
2 .3 7 ( 1 H

,
e a c h s

,
2 - H ) , 0 .9 2 , 0 .8 7 (3 H , e a c h t ,

J = 7 . 5 H 2: ,
1 8 - C H 3 ) ,

0 . 2 0 1
,
0 . 1 9 6 (9 H

,
e a c h s , S i M e 3) . M S m / z ( % ): 5 9 0

( M ＋
,
4 1) ,

4 4 6 (6 6) ,
9 1 ( 10 0) . E x a ct M S t al c d f o r C 3 4 H 4 6 0 5 N 2 Si: 5 9 0 .3 1 7 6 .

F o un d 5 9 0 .3 17 1 .

L e a d ぬt r a a c et at e o xi d a ti o n o f 払 e i n d o h e (10 6)

T o a sti r r e d s ol l lti o n of ( 1 0 6) (7 0 9 m g ,
1 . 2 0 m m ol) i n d r y

･ C H 2 C 1 2

(1 6 m l) w a s a d d e d P b( O A c)4 (9 0 % ,
2

.0 1 g ,
4

. 0 8 m m ol) at - 7 0
o

C u n d e r

th e s t r eよm of ni t r o g e n a n d t h e s ol u ti o n w a s s ti r r e d f o r 1 h ( - 7 0 -
- 6 0

o C ) . F u r th e r P b( O A c)4 (1 .3 4 g ,
2

. 7 2 m m ol) w a s a d d e d a t - 7 0
o

C a n d

sti r ri n g w a s c o n ti n u e d fb r 2 h ( - 7 0 - - 1 0
o

C ) .
T h e r e a c ti o n m i x t u r e w a s

dil u t e d w it h C H C 1 3 a n d w a s h e d -- w ith 5 % N a H C O 3 s ol u ti o n . T h e

a q u e o u ･s l a y e r w a s e x t r a ct e d w it h C H C 1 3 . T h e c o m bi n e d o r g a n i c l a y e r

w a s w a s h e d w i th w a t e r
,
d ri e d o v e r M g S O 4 , a n d e v a p o r a t e d . T h e

1 0 0



r e si d u e w a s p u rifi e d b y m a s h c ol u m n c h r o m a t o g r a p h y ( A c O E t -

h e x a n e
,
1 :3) t o affTo r d 5 2 2 m g (7 6 惣･) of ( 且0 7) a s a n a m o r p h o u s p o w d e r .

I R v m a x
C H C 1 3

e m
- 1

: 2 9 1 0
,
1 6 9 0 , 1 1 1 0

,
8 4 0 . U V 九m a x

E t O H
n m : 2 0 9

,

2 5 6 ｡

1 払 N M R (5 0 0 M H z
,
C I〕C13 ) 8: 5 .3 1 , 5 .2 5 ( 1 H

,
e a c h d

,
J = 8 . 8 H z

,
3 -

H ) ,
5 . 2 2

, 5 .1 6 (1 H
, e a c h a , J = 1 2 . 4 H z , C 韮a H b C 6 H 5) ,

5 .0 6
,
5 .0 3 (1 H

,
e a ch

a , J = 1 乱4 H z
, C H

a 鞄 C 6 H 5 ) ,
4 ･9 4 ( 1 H

,
レ1i k e

,
5 - H ) ,

4 .6 4
,
4 , 6 0 (1 H , e a ch ら,

2 1 - H ) ,
3 .5 5

,
3

.5 3 (1‡‡, e a c h s
,
17 - H ) , 0 .8 7 , 0 .8 6 (3 H

, e a c h 七, J = 7 .
4 H z

,
1 8 ･

仁H S ),
0 .0 0

,

- 0 .0 1 (9 H
,

e a c h s
,
S i M e 3 ) . M S m / z ( % ): 5 7 4 ( M ＋

,
4 2) ,

9 1

(1 0 0) .

馳 恐p a 軒a 鮎 m o f 払 e i m ゐ) 払(且0 9)

A s ol u ti o n o f (且0 7) (5 2 2 m g , 0 . 9 0 8 m m ol) i n A c O H /V H F / H 2 0

(3 :1 :1
,
1 0 m l) w a s sti r r ed at 0

o

C fわr 5 0 mi n . N a C N B H 3 (5 7 m g , 0 .9 0 8

m m ol) w a s a d d e d t o t h e s ol lユti o n a n d s ti r ri n g w a s c o n ti n u .e d a 七 也 e

s a m e 七e m p e r a t u T e f o r 3 0 mi n
.
T h e r e a cti o n mi Ⅹt u r e w a s dil 山 e d wi t h

w at e r a n d b a sifi e d w it h c hill e d a m m o n i a w a t e r a n d th e w h ol e w a s

e x 七T a Ct e d wi t h C H C 1 3 . T h e o rg a ni c l a y e r w a s w a s h e d wi t h w a t e r
,

d ri e d o v e r M g S O 4 , a n d e v a p o r a t e d . T h e r e si d u e w a s p l l ri fi e d b y fl a s h

c ol u m n c h r o m a t o g r a p h y ( A c O E t - h e x a n e
,
2 :3 ) t o gi v e 3 7 6 m g (8 2 % ) of

( 且0 9 ) a s a n a m o rp h o u s p o w d e r
.
I R v m a x

C H C 13
c m

- 1
: 3 4 6 0

,
1 6 9 0

,
1 1 1 0 ･

u v 九m a x
E t O H

n m : 2 2 6
,
2 8 1 .

1 H - N M R (5 0 0 M H z
,
C D C 13) 8 : 7 ･8 5 , 7 1 6 8

( 1 H
,

e a c h s
,
N a

- H ) ,
5 .

4 4
, 5 .3 3 (1 H

,
e a c h 良

,
3 - H ) ,

5 . 1 7
,
5 . 0 7 ( 1 H

,
e a c h d ,

J = 1 2 . 4 H z) an d 5 .
1 6 ( 1 H

, s) C 宣2 C 6 H 5 ,
4 .8 9

,
4 .8 2 ( 1 H , e a ch t , J = - 5 E z

,
5 -

H ) ,
4 .3 0 4

,
4 .2 9 7 ( 1 H , e a c h s ,

2 1 - H ) ,
0 .9 3 (3 H

,
t

,
J = 7 . 4 H z , 1 8 - C H 3) ･

M S

l o t



孤/ z ( % ): 5 0 逢 ( M ＋
, 6 0 ) , 9 1 ( 10 0) ,

8 7
'
( 9 0 ) . E x a c七 M S c al c d fb T

C 3 0 H 3 6 0 5 N 2 : 5 0 4 .2 6 2 4 . F o u n d 5 0 4 .26 1 8 .

払 鮎 皿Z O y h 延o 弧 Og (且脚)

T o a sti r r e d s ol u ti o n of
'

( 且0 9 ) ( 1 . 2 6 3 g , 2 . 5 0 m m o り i n d r y

C H 2 C 1 2/p y ri di n e ( 1: 1 ,
2 5 m l) , b e n z o yl c hl o ri d e (0 .5 8 m i

, 5 . 0 0 m m o り

w a s a d d e d d r o p w i s e at 0 o C . T h e m i x t u r e w a s sti r r e d a 七 T O O m

もe m p e T a t u T e f o r 1 . 2 h . T h e r e a cti o n m i xt u r e W a s b a sifi e d w i th c hill e d

s a t u r a t e d N a H C O 3 S Ol u ti o n a n d t h e w h ol e w a s e x t r a ct e d wi th C H C1 3 .

T h e c o m b i n e d o r g a n i c l a y e r w a s w a s h e d wi t h w a t e r
, d ri e d o v e r

M g S O 4 , a n d e v a p o r a t e d . T h e r e si d u e w a s p u rifi e d b y fl a s h c ol u m n

ch r o m a t o g
.

r a p h y ( A c O E t - h e x a n e , 1 :8) t o gi v e 1 .3 9 3 g
･

(9 1 % ) of
-

( m O ) a s

a n a m o r p h o u s p o w d e r ･ I R v
m a x

C H C 1 3
c m

- 1
: 3 4 5 0

,
1 6 8 0

,
1 2 7 0

,
1 1 0 0 .

u v 九m a x
E t O H

n m : 2 2 6
,
2 7 4

･

1 H - N M R (2 7 0 M fl z
,
C I) C 13) 8: 8 .0 - 7 .1( 1 4

H
, m , a r m

- H ) ･ M S r n / z ( % ): 6 0 8 ( M ＋
, 5 4) ,

1 6 9 (2 7 ) ,
1 0 5 (3 5 ), 9 1 (1 0 0) .

E x a ct M S c al cd fわr C 3 7 H 4 0 0 6 N 2: 6 0 8 . 2 8 8 7 . F o u n d 6 0 8 . 2 8 8 8 .

H y d m 且y si s o f 血 ¢ a c e 七al (且且0)

T h e s ol u ti o n of (且且0) (1 ･ 3 8 3 g ,
2

.
2 7 m m ol) i n 8 0 % A c O H 侶 2 0 (3 0

m l) w a s s ti r r e d a t 7 5
o

C fわr l ･5 h
. T h e m i x t u r e w a s dil u t e d w it h ‡王2 0

a n d C H C 13 , a n d th e n b a sifi e d w ith c hill e d a m m o n i a w a t e r
. L a y e r s

w e r e s ep e r a t e d a n d t h e a q u e o u s l a y e r w a s e x t r a ct e d wi th C H C 1 3 . T h e

c o m bi n e d o r g a n i c e x t r a ct w a s w a s h e d w it h w a t e r
, d ri ed o v e r M g S O 4 ,

a n d e v a p o r a t e d ･ T h e r e si d u e w a s p u ri fi e d b y f一a s h c ol u m n

ch r o m at o g r a g h y (0 ･ 5 % M e O H /C H C 13) t o yi el d 1 . 2 0 0 g (9 6 % ) of (且且且) a s

a n a m o rp h o u s p o w d e r
･
I R v m a x

C H C 1 3
c m

- 1
: 3 4 5 0

,
1 7 2 0 ,

1 6 9 0
,
1 2 7 0

,

1 0 2



且10 0 , U V 九m a x
E t O H

n m : 2 2 6
,
2 7 4 ･

1 H - N M R (5 00 M H z
, C D C 1 3) 8 : 9 .3 6 ,

9 ･3 3 (且H
,

e a c h s
,
2 1 - H ) A M S m / z ( % ): 5 5 0 ( M 十

,
4 2) ,

1 0 5 (8 0) , 9 1 (l o o) .

FJ X a Cも M S e al c d fo r C 3 4 H 3 4 0 5 N 2: 5 50 .2 4 6 8 . F o u n d 5 5 0 . 2 4 6 6 .

N a
- ぬ 野 臨髄o 弧 0 君ぬ 倍量弧 鮎鳳倍(且且且)

T o a sti r r e d s ol u ti o n o f (且且且) ( 1 70 m g , 0 .3 0 9 m m ol) i n b e n z e n e (逢

m 且) a n d 5 0 % 拡O H s ol u ti o n (2 m l) , n
- B u 4 N H S O 4 (2 1 .0 m g , 0 .0 6 2 m m o且)

a n d 節
- C 琵3 C 6 H 4 S O 2 C l ( 1 1 7 .8 m g ,

0 . 6 1 8 m m ol) w e r e 由d d e 乱 T h e

r e s ul ti n g m i x t u r e w a s v 唱O r O u Si y sti r r e d a七 r o o m もe m p e T a t u T e f o T 且 h
.

●

'

T h e m i x t u r e w a s dil u t e d w it h w a t e r a n d
.
t h e w h ol e w a s e x七T a C七e d wi t h

C H C 1 3 . T h e o rg a n i c e 荒もr a ct w a s w a s h e d w it h w a t e r
,
d ri e d o v e r

M g S O 4 ,
a n d e v a p o r a t e d . T h e r e si d u e w a s p u Tifi e d wi t h M P L C ( A c O E 七-

h e x a n e
,
1 :4) もo aff o rd 1 7 7 m g (8 1 % ) Qf ( 且且別 a s a n a m o r p h o u s p o w d e r

(di a s もe r e o m e ri c mi Ⅹ h r e) . I R v m a x
C H C 1 3

c m
- 1

: 2 9 6 0
,
17 2 0 ,

1 6 9 0 , 1 望8 0 ,

1 1 8 0 , ユ1 1 0 ･ U V 九m a x
E t O H

n m : 2 2 3 .

1 H - N M R (5 0 0 M H z
,
C D C 13 ) 8 :

9 .7 1 , 9 .5 4
,
9 .4 6

,
9 .4 2 ( 1 H

,
e a ch d

,
C H O ) ,

8 .0 - 6 .8 ( 18 H
,

m
,

a r m - H ) , 6 .
2 8

,

6 . 2 4 , 6 .1 8
,
6 . 1 4 (1Ⅰも e a c h b r . s

,
3 - H ) ,

5 . 2 6 - 5 . 1 2 (2 E
,

m
,
C 宣2 C 6 H 5) ,

5 .0 3
,

唾
･9 5 , 4 ･9 2 , 4 ･8 5 (1 H

,
e a ch t -li k e

,
5 - H ) , 2 ･ 3 0

,
2 ･ 2 1 (3 H

,
e a ch s

,
C 6 H 4 C 鞄) ･

M S m / z ( % ): 7 0 4 ( M ＋
,
l l) , 1 0 5 (3 5) , 9 1 ( 10 0 ) .

駅 陀 p a u a 也o n o 着払 e s主立yi e n o且e 払 e T (且1 3)

T B S O T f (1 7 0 . a m l
,
0 . 7 4 2 m m ol) w a s a d d e d t o a s ol u ti o n of ( 且且望)

(1 3 1 m g ,
0 . 1 8 6 m m ol) a n d E 七3 N ( 15 5 .2 m l

,
1 . 1 16 m m ol) i h d ry C H 2 C 1 2

(4 m l) a t 0 o C a n d th e m i x t u r e w a s r efl u x e d f o r 2 h . F u rt h e r T B S O T f

(5 0 ｡O m l
,
0 . 2 18 m m ol) w a s a d d e d t o th e r e a cti o n m i xt u r e at 0 o C a n d

払 e m i x t u r e w a s h e a t e d a t r efl u x f o r 1 h . C H C 13 a n d 5 % N a H C O 3

1 0 3



s ol u ti o n w e r e a d d e d t o t h e m i x t u r e . A 洗e r s e p a r a ti o n of t h e o r g a ni c

l a y e r
,
t h e a q u e o u s l a y e r w a s e x t r a ct e d w it h C H C 1 3 ･ T h e c o m bi n e d

o r g a n i c p h a s e w a s w a s h e d w ith w at e r ,
d ri e d o v e r M g S O 4

,
a n d

e v a p o r a t e d . T h e r e si d u e w a s p u rifi e d b y M P L C ( A c O E t - h e x a n e , 1 :7) t o

gi v e 1 2 5 m g (8 2 % ) of (且且3 ) a s a n a m o r p h o u s p o w d e r ( di a s t e r e o m e Ti c

m i x t u r e) .
I R v m a x

C H C 1 3
c m

- 1
: 2 9 5 0

,
2 9 3 0

,
16 9 0

,
1 2 8 0 , 1 1 8 0 , 8 4 0 ･ U V

九m a x
E t O H

n m : 2 5 7 .

1 H - N M R (5 0 0 M H z
,
C D C1 3) 8 : 6 ･2 6 , 6 ･ 1 6 (1 H , e a ch

b r . ら,
3 - H ) ,

6 . 1 6
,
6 .0 2 ( 1 H , e a c h s ,

2 1 - H ) ,
5 . 2 7 - 5 ･ 15 (2 H , 孤

,
C 旦呈C 6 H 5) ,

5 . 0 5
,
4 . 9 5 (1 H

,
e a c h s

,
5 - H ) ,

2 . 3 0
,
2 . 2 9

,
2 . 2 0

,
2 . 19 (3 H , e a c h s , C 6 H 4 C 鞄) ,

1 .0 0 (3 H
, 七, J = 7 .3 H z

,
18 - C H 3) ,

0 .8 4
,
0 .4 5 (9 H

,
e a c h s , Si B u

t
) , 瓶 o l

,

-O ･0 3 ,

- o . 17 (6 H
,

e a c h ら
,
Si M e 2 ) . F A B M S

,
i n m

- n i t T O b e n z y l a l c o h o ト

th i o gly c e r ol I〟 z ( % ): 8 1 9 ( M H ＋
,
8 ) ,

6 6 4 (7 8) , 9 1 (1 0 0) A

O s m y h 也o n of 払 e sil yl e m ol e 蝕 e T (1 且3)

T o a sti r r e d s ol u ti o n of ( L I B) (6 3 . 3 m g ,
0 ,0 7 7 m m ol) i n d r y V H F ( 1

m l) a n d d ry p y ri di n e ( 1 m l) w a s a d d e d O s O 4 ( 2 1 .6 m g , 0 .0 8 5 m m ol) a t

- 1 0
o

C a n d th e r e a cti o n t e m p e r at u r e w a s g r a d u all y r ai s e d t o 5
o

C o v e r

2 h . A q u e o u s N a H S O 3 S Ol u ti o n (1 6 1 m g i n 2 m l H 2 0 ) w a s a d d e d a n d

th e m i x t u r e w a s sti r r e d at r o o m t e m p e r a t u r e f o r 1 7 h . T h e r e a cti o n

m i x t u r e w a s dil u t e d w it h C H C 13 a n d w a s h e d s u c c e s si v el y 心i th 5 %

N a H C O 3 S Ol u ti o n a n d w a t e r . T h e o r g a ni c l a y e r w a s d ri e d o v e r

M g S O 4
,

a n d e v a p o r
･

a t e d t o gi v e a r e si d u e
,

w h i c h w a s p u rifi e d b y

M P L C ( A c O E t - h e x a n e
,
1 :4) t o yi el d 2 4 .8 m g (4 4 .5 % ) of ( 1 1 4) a n d 1 2 . 4 m g

(2 2 ･ 2 % ) of ( 1 1 5
_
) a c c o m p a ni e d w i th 4 .7 m g (7 . 4 % ) o f th e s t a rti n g

m a t e ri al . ( 1 1 4 ): c ol o rl e s s p ri s m s , m p 10 8 - 1 1 0
o

C 粒 o m b e n z e n e) . I R

1 0 4



v m a x
C H C 1 3

c m
- 1

: 1 7 2 0
,
1 6 90

,
1 2 7 0

,
1 1 7 0 , 1 1 1 0 . U V 九m a x

M e O H
n m :

2 2 3 ･

1 臥 N M R (5 0 0 M H z , C D C 1 3) 8 : 9 .6 9
, 9 .6 6 (1 H

, e a c h s
,
C H O ) ,

6 .2 9 ,

6 ･1 8 (1 H
, e a c h ら, S ～ 茂) , 5 .2 4

,
5 . 1 6 ( 1 H

,
e a c h d , J = 1 2 .6 H z , C 宣a H b C 6 H 5),

5 ･1 9 , 5 ･
1 1 (1 H

, e a ch a
,
J = 1 2 .6 H z

, C H a 珪b C 6 H 5 ) , 5 .0 3
,
4 . 9 4 (1 H

,
e a ch 七

,

J = 5 ･5 ‡‡z
, 5 - H ) , 4 . 6 3 , 4 . 6 1 (1 H

,
e a c h d d

,
J = 8 .0

,
4 .7

,
17 - H ) , 4 .3 2

,
4

.2 8 ( 1 H ,

e a ch - d d
,
J = 1 1 ･9

,
l o 一l

,
1 7 - H ) ,

2
･ 3 1 , 2 ･ 2 1 (3 H

,
e a ch s

,
C 6 H 4 C 鞄) ,

0 ･6 6 (3 H
,

m
,
1 8 - 仁H S ) . M S m / z ( % ): 7 20 ( M ＋

, 5 ) ,
1 6 8 (1 5) ,

10 5 (3 6) ,
9 1 ( 10 0) . An al .

C al c d fTo T C 4 1 H 4 0 N 2 0 8 S : C , 6 8 .3 2; H
, 5 .5 9 ; N , 3 .8 7 . F o u n d : C

,
6 B .3 8 ; 班

,

5 .6 8; N
,
3 ･ 7 0 . ( 且且5): a m o r p h o u s p o w d e r

.
.
I R v m a x

C H C 1 3
c m

- 1
: 1 7 望0

,

1 6 9 0
,
12 7 0

,
1 17 0

,
1 1 1 0 . U V 九m a x

E t O H
n m : 2 2 3 .

1 H - N M R (5 0 0 M H z ,

C Ⅰ〕C 13 ) 8 : 9 .3 3
,
9 .2 9 (1 H

,
e a c h s

, C H O ) , 6 .3 0 , 6 .
20 ( 1 H , e a ch b r

. 良 , 3 凋) ,

5 ･2 4
,
5 1 1 7 (1 H

,
e a c h a

,
J = 1 2 1 7 H z

,
C 甚旦

H b C 6 H 5) ,
5 ･ 2 1

,
5 ･ 13 (1 H

,
e a c h a

,

J = 1 2 ･7 玉i z , C H a 鞄 C 6 H 5) , 4 ･ 9 0
,
4 ･8 1 ( 1 H

,
e a ch t

,
J = 5 .4 H z

,
5 - 班) ,

2 .3 1
,

2
･ 別 (3 H , e a ch s , C 6 H 4 C 堅呈) , 1 17 0 (1 H , m , 1 9 - H ) ,

1 ･ 5 5 (1 H
,

m
,
1 9 - H ) ,

0 .6 7 , 0 .6 6 (3 H , e a ch t , J = 7 . 4 H z
,
18 - C H 3) . M S m / z ( % ): 7 2 0 ( M ＋

, 2 .3) , 1 6 8

(1 4) , 10 5 (2 6) ,
9 1 (10 0) .

訳鹿姻血¢嘘o n o f ぬ e ald e h y d e (且且4)

T o a sti l T e d s ol u ti o n of ( 且且4 ) ( 1 6 m g ,
0 .0 2 2 m m ol) i n M e O H (0 . 5

m l) w a s a d d e d N a B H 4 (0 .9 m g ,
0 .0 2 4 m m ol) a t 0

o

C a n d
-
th e m i x tl l r e

w a s s ti r r e d a t t h e s a m e t e m p e r at u r e fb ∫ 3 0 m ュn
. T h e r e a cti o n w a s

dil u t e d w it h C H C 1 3 a n d w a s h e d wi t h 5 % N a H C O 3 S Ol u ti o n .
T h e

o rg a ni c l a y e r w a s d ri e d o v e r M g S O 4 a n d e v a p o r a t e d t o gi v e a r e si d u e ,

w h i c h w a s p u rifi e d b y M P L C ( A c O E t - h e x a n e ,
1 :1) t o yi el d 1 3 .

2 m g

(8 3 % ) of ( 且1 6) a s a n a m o r p h o u s p o w d e r
.
I R v m a x

C H C 1 3
c m

- 1
: 1 7 0 0

,

1 0 5



且2 8 0
,
1 1 8 0

,
1 1 2 0 . U V 九m a x

E t O H
n m : 2 2 3

■

･

1 H - N M R (5 0 0 M H z
,
C 工) C且3)

8 : 6 .軍2 , 6 . 1 2 (1 H
,

e a ch s , 3 1fI) , 5 .
2 4 … 5 .0 6 (3 H

, C 星2 C 6 H 5 ＋1 7 - H ) ,
5 . 0 4

,

後
.9 6 (1 H , e a c h 七, J = 5 . 7 H z , 5 - 班) , 4 .

2 5 ,
4

.
2 1 (1 H

, e a ch d d , J = 1 2 .且, l l . 0 H z
,

1 7 - H ) , 3 . 8 4 (1 H , b T . a ,
2 1 - 冗) , 3 .5 4

, 3 .5 3 (1 H , e a c h a , J = 1 0 .0 H z
,
2 1 - H ) ,

乱3 1
,
2 ･ 2 3 (3 H

, e a ch s , C 6 H 4 C 旦旦) , 0 ･5 9 (3 H , 忠
,

eI = 7 1 2 H z
,
1 8 - 仁H S ) ｡

F A R M S
,
i n t hi o gl y c e r o トgl y c e r ol m / z ( % ): 7 2 3 ( M H ＋

, 3 6) ,
1 8 5 ( 1 0 0 ) .

独 s卵a 髄o m o f ぬ e d i o 且(且且6)

T o a sti r r e d s ol u ti o n o f t h e di ol (且且6) (4 .
2 1 g , 5 .8 2 m m ol) i n d r y

p y ri di n e (8 0 m l) , M s C l (0 ｡ 6 3 m l
,
8 . 15 m m ol) w a s a d d e d d r o p w i s e a t 0

o

C ･ T h e mi Ⅹt u r e w a s t h e n sti r r e d at r o o m t e m p e r a t u r e f o r 4 5 mi n . T h e

r e a cti o n m i xt u r e W a s C O n C e n t r a 七e d u n d e r r e d u c e d p r e s s u r e
,
dil u t e d

w i t h C H C 1 3 ,
t h e n 5 % N a H C O 3 S Ol u ti o n w a s a d d e d . L a y e r s w e r e

s e p e r a 七e d a n d t h e a q u e otl S l a y e r w a s e x t r a ct e d s e v e r al 七i m e s wi th

C H C 1 3 ,
T h e c o m b i n e d o l

･

g a ni c e xt r a ct w a s w a s h e d wi th w a t e r
, d ri ed

o v e r M g S O 4 , a n d e v a p o r a t e d ･ T h e r e si d u e w a s p u rifi e d b y fl a s h

c ol u m n c h r o m a t o g r a p h y ( M e O H - C H C 1 3
- h e x a n e

,
1 :9±1 0) t o yi el d 4 .6 6 g

(l o o 鞄) of ( 且且7) a s a n a m o rp h o u s p o w d e r ･ I R v m a x
C H C 13 c m

- 1
: 2 9 2 0

,

1 6 9 5
,
1 1 7 0 ･ t N 九

m a x
M e O H

n m : 2 2 3 ･

1 = - N M R (5 0 0 M H z
, C D C 1 3) 8 : 3 .1 2

(3 H
,
ら

,
S O 2 C H 3 ) ,

2
･ 3 1

,
2 ･ 2 0 (3 H

, e a ch s
,
C 6 H 4 C 韮3) , 0 .6 2 (3 H

,
t

,
J = 7 .3

H z
,
18 - C H 3) I F A B M S

,
i n t hi o gl y c e r ol - gl y c e r ol m J z ( % ): 8 0 1 ( M H ＋

,
7 .5 ) ,

1 8 5 (10 0)

恥 d m g e n ol y si s o f 払 e c w b a m at e (1 1 7)

C o m p o u n d ( 1 1 7) ( 1 1 0 m g , 0 .
13 7 m m ol) i n E t O H (3 . 0 m l) a n d

gl a ci al A c O H (0 ･ 3 m l) w a s h y d r o g e n a t e d o v e r l O % P d/ C ( 1 5 0 m g)

1 0 6



u n d .e T 1 a 忠m of h y d r o g e n f o r 4 h . T h e r e a cti o n m i x t u r e W a s fil t e r e d

a n d th e fii七T at e W a s e V a P O T a t e d t o gi v e a r e si d u e
,

w hi ch w a s d .i s s ol v e d

i n C H 2 C 1 2 (3 .0 m l) . W at e r ( 1 m l) a n d c hill e d a m m o ni a w a t e r (1 m l)

w e r e a d d e d t o もh e C H 2 C l 望 S Ol u ti o n a n d th e m i xt u r e w a s s もi T T e d fTo T 2 0

a a t T O O m もe m p e T a 七u r e . T h e T e a Cti o n mi Ⅹt u r e w a s e xt r a ct e d w i 地

C H C 1 3 . T h e c o m b i n e d o r g a n i c l a y e r w a s w a s h e d w ith b ri n e , d Ti ¢d

o v e r M g S O 4 , a n d e v a p o r a t e d . T h e r e si d u e w a s p u rifTl e d b y M P L C

( A c O E 七- h e x a n e ,
1 3 :2) .

t o aff o r d 5 7 m g (7 3 % ) of ( 且且8) a s a n a m o r p h o u s

p o w d e r a c c o m p a ni e d w it h 1 4 m g
･

(1 3 % ) oi
l

t h e st a rti n g m a t e ri al . I R

v m a x
C H C 1 3

c m
- 1

: 2 9 3 0
,
1 7 20

,
1 2 8 0

,
1 1 8 0 ･ U V 九m a x

E t O H
n m : 2 2 3 ･

1 H -

N M R (5 0 0 M H z
,
C D C 1 3) 8 : 4 .4 7 ( 1 H

,
a , J = 7 . 6 H z , 3 - H ) , 4 .1 6 (1 H , d d ,

3 = 1 1 .0 ,
7 .6 H z

,
1 7 - H ) ,

逮, 0 3 (1 H , d d , J = 1 1 .3 , 7 .
3 H z

,
17 - H ) ,

3 .7 4 ( 1 H
,
d d

,

J = 9 風 4 . 0 H z
,
5 - H ) ,

乱3 0 (3 H , s , C 6 H 4 C 望3) ,
1

.8 9 (1 H
,
d q ,

J = 1 4 .7
,
7 .4 H z

,

且9 - 琵) ,
1

.
7 5 (1 H

,
d q ,

J = 1 4 .7
,
7 .4 H z

,
19 - H ) ,

1
.0 1 (3 H

,
も

,
J = 7 .4 H z

,
1 8 - C H 3) I

M S m J z ( % ): 5 7 0 ( M ＋
,
1 2) ,

舶 9 (5 3) ,
4 1 5 ( 10 0) ,

1 6 8 (7 0) . E x a ct M S c al c d

fTo r C 3 3 H 3 4 0 5 N 2 S : 5 7 0 .2 1 8 9 . F o u n d 5 7 0 ･ 2 2 0 3 ･

鼠 曲 c 鮎 m o 君ai 鮎払y d e (且且6)

T o a s ti r r e d s ol u ti o n of ( 且且5) (1 8 m g ,
0 .2 5 m m ol) i n

L

M e O H (0 .5

m l) w a s a d d ed N a B H 4 (1 . 1 m g , 0 . 0 2 9 m m ol) a t 0
o

C a n卓th e mi Ⅹt u r e

w a s s 七i T T e d a t th e s a m e t e m p e r a t u r e f o r 3 0 m i n . T h e r e a cti o n w a s

dil u t e d w it h C H C 1 3 a n d w a s h e d w it h 5 % N a H C O 3 S Ol u ti o n ･ T h e

o rg a ni c l a y e r w a s d ri e d o v e r M g S O 4 a n d e v a p o r a t e d t o gi v e a r e sid u e ,

w h i c h w a s p u rifi e d b y M P L C ( A c O E t - h e x a n e
,
1 :2) t o aff o r d 1 6 ･ 5 m g

(9 1 % ) o f (且且9) a s a n a m o r p h o u s p o w d e r ･ I R v m a x
C H C 1 3

c m
- 1

: 2 9 3 0
,

1 0 7



1 6 9 5
,
1 4 5 0

,
1 2 B O

,
1 1 7 0

,
1 1 10 . U V 九m a x

E t O H
n m : 2 2 3 1

1 H - N M R (5 0 0

M H z , C D C 1 3) 8 : 6 .
2 3 ,

6 . 13 (1 H
,

e a ch s , 3 - H ) , 5 ･ 2 3 ,
5 ･ 1 5 (1 H

,
J = 1 2 ･ 6 H z

,

C 宣a C H b C 6 H 5 ) ,
5 . 1 8

,
5 . 10 (1 H

,
J = 1 2 .6 H z

,
C H

a C 迂b C 6 H 5) , 5 ･0 7 ,
4 1 9 9

(1 H
,

e a c h t
,
J = 4 . 5 H z

,
5 - H ) ,

4 .9 9
,
4 .9 4 ( 1 H , e a c h d d , J = 1 2 .6

,
4 . 7 H z

,
1 7 -

H ) ,
4 . 2 7

,
4 . 2 1 (1 H

,
e a c h t

,
J = 1 2 . 2

1
H z , 17 - H ) , 3 .9 3 , 3 .9 0 ( 1 H

,
e a c h 也, J = 9 .3

H z
,
2 1 - H ) ,

3 . 6 6
,
3 . 6 0 (1 H

,
e a c h d

,
J = 9 .3 H z ,

2 1 - H ) ,
2

. 3 1
,
2 . 2 1 (3 H

, e a ch s ,

C 6 H 4 C 旦3 ) , 0 . 9 5 , 0 . 9 4 (3 H
,

e a c h t :li k e
,

1 8 - 仁H S ) . F A R M S
,
i n m -

ni t r o b e n z yl al c o h ol -

gl y c e r ol rrJ z ( % ): 7 2 3 ( M H ＋
,
5 0 ) ,

1 8 5 (1 0 0) .

施 s yl a 滋o n o f 払 e di o且(且且9)

M s C l (0 .4 8 m l
,
6 . 2 3 m m ol) w a s a d d e d d r o p wi s e t o a s ti T T e d

s ol u ti o n of t h e d i ol (且1 9) (2 .8 1 g , 2 .8 9 m m ol) i n d r y p y ri di n e (6 0 m l) a t 0

o

C .
T h e m i x t u r e w a s th e n s ti r r e d at r o o m t e m p e r at u r e f o r 1 . 3 h . T h e

r e a cti o n m i xt u r e w a s c o n c e n t r a t e d u n d e r r e d u c e d p r e s s u r e
,

dil u t e d

w it h C H C 1 3 ,
a n d t h e n 5 % N a E C O 3 S Ol u ti o n w a s a d d e d . L a y e r s w e r e

s e p e r a t e d a n d t h e a q u e o u s l a y e r w a s e x t r a ct e d s e v e r al ti m e s w it h

C H C 1 3 . T h e c o m b i n e d o r g a n i c e x t r a ct w a s w a s h e d w i th w a t e r
,
d ri e d

o v e r M g S O 4 , a n d e v a p o r a t e d . T h e r e si d u e w a s p u rifi e d b y fl a s h

c ol u m n c h r o m a t o g r a p h y ( M e O H - e H C 13 - h e x a n e
,
1 :9 :1 0) t o yi el d 3 .1 2 g

( 10 0 % ) of ( 1 2 0) a s a n a m o r p h o u s p o w d e r . I R v m a x
C H C 13

c m
- 1 : 2 9 3 0

,

16 9 5
,
1 1 7 0 ･ tJ V 九m a x

M e O H
n m : 2 2 3 ･

1 = - N M R (5 0 0 M H z
, C D C 13 ) 8 : 2 .7 6

(3 H
,

s
,
S O 畠C H 3 ) , F A R M S , i n t hi o gl y c e r ol - gl y c e r ol m / z ( % ): 8 0 1 ( M H ＋

,

2 6) ,
18 5 ( 10 0)

H y 血 o g e n oly si s of th e c a r b a m at c (12 0)

1 0 8



C o m p o u n d ( 且望0) (3 . 1 2 g , 3 .8 9 m m ol) i n E t O H (1 0 0 m l) an d gl a ci al

A c O H (1 0 m l) w a s h y d r o g e n a t e d o v e r l O % P d/C (2 g) u n d e r 1 a七m of

h y d r o g e n . A ft e r 1 8 h a n d 2 2 h lO % P d/ C (1 g) w a s r e s p e cもi v el y a d d e d

an d th e T e a C七i o n w a s c o n ti n u e d f o r t o t all y 2 3 .5 h . T h e r e a c七i o n mi Ⅹt u T e

w a s fTll t e r e d a n d c o n c e n t r at e d . T h e m i x t u r e w a s dil u t e d wi t h C H C 1 3

(6 0 m l) , w a t e r (3 0 m l) a n d b a sifi e d w ith a m m o n i a w at e r (3 0 m l) . T h e

r e s u lti n g mi Ⅹt u r e w a s s ti r r e d fb r 1 3 h .
L a y e r s w e r e s e p a r at e d a n d th e

a q u e o tl S l a y e r W a s e X 七r a ct e d s e v e r al ti m e s w it h C H C 13 .
T h e c o m bi n e d

o r g a ni c e x t r a ct w a s w a s h e d wi t h w a t e r
, d ri e d o v e r M二g S O 4 , a n d

e v a p o T a もe d もo gi v e a r e si d u e , w h i c h w a s p u rifi e d b y fl a s h c ol u m n

c h r o m a t o g r a p h y ( M e O H - C H C 13 - h e x a n e ,
1 :4 :5 ) t o a ff o r d 1 .7 9 g (8 0 % ) of

(且空且) , ⅠR v m a x
C H C 1 3

c m
- 1

: 2 9 3 0 ,
1 7 20 ,

12 8 0 ,
1 18 0 . U V 九m a x

E t O H
n m :

2 2 4 .

1 H - N M R (5 0 0 M 馳
,
C D C 1 3) 8 : 4 .6 5 ( 1 H

,
d d

,
J = 1 0 .0

,
4 .0 H z

,
3 - H ) ,

4
.
2 8 (1 H

, d d
,
J = 10 .9

,
7 .0 H z

,
17 - H ) ,

3 . 9 5 (1 H
,
d d , J = 1 1 .0 , 8 .5 H z

,
17 - H ) ,

3 . 5 0 - 3 .4 5 ( 1 H
,

m
,
5 - H ) ,

3 .0 5 (2 H
,

s
,
2 1 ･ C H 2) ,

2 .3 1 (3 H
, s , C 6 H 4 C 勤) ,

1 .8 5 - 1
.7 5 (2 H

,
m

,
1 9 - C H 2) ,

0 .9 7 (3 H
,
ち

,
J = 7 .4 H z

,
1 8 - 仁H S) .

F A B M S ,
i n

m
-

n it r o b e n z yl al c o h ol 孤/ z ( % ): 5 7 1 ( M H ＋
,
1 0 0 ) , 4 4 9 (1 9) ,

4 1 5 (3 6) ,
15 4

(4 1) .

駅 陀 p 甜 a ti o n o f t h e d i ol (1 望望)

T o a s ol t lti o n of
-

(且1 8) (5 3 0 m g , 0 . 9 2 9 m m ol) i n M e O H (1 8 m l) w a s

a d d e d 王( O H ( 1 .7 7 ど,
3 1 .5 5 m m ol) a t r o o m t e m p e r at u ･r e ･

. T h e r e a cti o n

m i x t u r e w a s h e at e d at r e fl u x fb r 3 .5 h , c o ol e d t o r o o m t e m p e r a t u r e
,

a n d t h e n dil u t e d w it h M e O H . C O 2 g a s W a s P a s s e d t h r o u gh t h e

m i x t u r e f o r 3 0 m i n . M e O H w a s e v a p o r a t e d
,

a n d t h e n l O %

1 0 9



M e O 王‡/C ⅠまC 1 3 W a S a d d e d t o t h e d ry r 由i d u e ･ T h e r e s u lti n g mi Ⅹもu r e

w a s
.
filt e r e d

,
t h e filt r at e w a s c o n c e n t r at e d a n d p a s s e d t h r o u gh o p e n

c ol u m n c h r o m at o g r a p h y ( 20 % M e O H / C H C 13 ) ･ T h e m ai n 色･

a cti o n w a s

f u rth e r p u rifTl e d b y M P L C (1 5 % M e O H / C Ⅰ‡C13 ) t o yi el d 2 7 9 m g (9 6 % ) of

(且盟軌 (且盟B): c ol o rl e s s n e e dl e s ,
m p 2 2 0 - 2 2 2

o C (fTr o m A c O E t - M e O H ) . I R

v m a x
X B r

c m
- 1 ･

. 3 5 8 0 , 3 4 6 0 , 2 9 2 0 ,
1 4 5 0

,
10 0 0

,
7 5 0 ･ U V 九m a x

E t o 試
n m :

2 2 6
,
2 8 1 .

1 H - N M R (5 0 0 M H z , C D C 13 ＋2 d r o p s of C D 3 0 Ⅰ)) 8 : 3 .8 9 ( 1 H
,
d d

,

J = 1 0 .5 , 3 . 2 H z
,
3 - H ) , 3 . 7 0 (1 H

,
dt

,
J = 7 . 1

,
3 .9 H z

,
5 - 班) ,

3 .5 6 (1 H
,
d d

,

J = 1 D .5 , 6 . 3 H z
,
1 7 - H ) ,

3 .1 7 (1 H
,
d d

,
J = 10 . 5

,
9 .0 H z

, 1 7 - H ) , 3 .0 2 (1 H , a ,

J = 1 4 . 4 H 2:
,
2 1β- H ) ,

2 .8 4 (1 H
,
d

,
J = 1 4 .6 H z

,
2 1 α

- H ) ,
2 .7 3 ( 1 H , m , 1 6 - H ) ,

1 .9 3 (1 H
,
i -li k e

,
1 5 - H ) ,

1 .8 6 ( 1 H
,

m
,
1 4 α

- H ) ,
1 .7 9 (1 H

,
d q , J = 1 4 .8

,
7 .4 H z

,

1 9 - H ) ,
1 . 6 5 ( 1 H

,
d q ,

J = 1 4 .6
,
7 .3 H z

,
1 9 - H ) ,

1 . 6 2 ( 1 H , d七, J = 1 4 .0
,
3 .8 H z

,

1 4β- H ) ,
0 .9 8 (3 H

,
t

,
J = 7 . 3 壬‡z , 18 - C H 3) . (5 0 0 M H z , D M S O - D 6) 1 0 .6 4 (b r . s ,

N - H ) 4 . 15 (1 H , b r . s , 2 1 - O H ) , 4 .0 7 ( 1 H
, t , J = 4 .7 H z

, 1 7 - O H ) , 3 .7 5 ( 1 H , m ,

3 - H ) , 3 . 4 4 ( 1 H
, d d , J = 1 0 .7 , 5 .6 H z

, 5 - H ) , 3 .
2 6 (1 H , d a d , J = 1 0 .7 , 7 . 1 , 5 .1

H z
,
1 7 - H ) ,

2 .8 8 ( 1 H
,
d a d

,
J = 1 0 .2

, 8 . 0 ,
4

. 4 H z
, 1 7 - H ) ,

2
.8 5 ( 1 H

,
a

,
J = 1 5 .8

H z
,
6 - 冗) ,

2 .7 7 (1 H , d , J = 1 4
.
2 H z ,

2 1 - H ) ,
2 . 7 1 ( 1 H

,
d

,
J = 1 4 . 2 H z

,
2 1 - H ) ,

2 . 6 3 ( 1 H
,
d d

,
J = 1 5 .

4
, 5 .9 H z

, 6 - H ) ,
2

.5 7 (1 H
,
b r . q ,

J = 8 .8 H z
,
1 6 - H ) ,

1 .7 5 - 1 .7 0 (2 H
,

孤
,
15 - H

,
14 α - H ) ,

1 .6 7 ( 1 H
, d q , J = 1 4 . 4

,
7 .3 H z

,
1 9 - H ) ,

1 .5 4

( 1 H
,
d q ,

J = 1 4 ･6
,
7 ･5 H z

,
19 - H ) ,

1
.
3 6 ( 1 H , a d d

,
J = 1 3 . 4

,
4 . 4

,
3 .2 H z

,
1 4β- I ) ,

0 ,8 7 (3 H
,
t

,
J = 7 .5 H z

,
1 8 - C H 3) . M S 孤/ z ( % ): 3 1 2 ( M ＋

,
4 4) ,

1 6 9 ( 1 0 0) ,
16 8

(8 3 ) . An al . C al cd f o r C 1 9 H 2 4 N 2 0 2 : C , 7 3 .0 5 ; H
,
7 .7 4; N

,
8 . 9 7 . F o u n d : C

,

7 2 .8 8 ; H
,
7 .7 1; N

,
8 .6 7 .

P y e p a y a 銭o n of d i o l (1 2 3)

1 1 0



T o a s ol u ti o n o f ( 1 望且) (8 0 m g , 0 . 1 4 0 m m ol) i n M e O H ( 1 .5 m l) w a s

a d d e d 壬乞O H (2 8 0 m g , 4 .9 9 m m ol) a 七 r o o m t e m p e r a t u r e . T h e r e a cti o n

m i x もu T e W a s h e a t e d a 七 r efl u x f o l
･ 1 ･3 h

, c o ol e d t o r o o m 七e m p e r a 七u T e ,

a n d dii u t e d wi 七h M e O H . C O 皇 g a s W a s P a s s e d t h r o u gh t h e mi Ⅹもu T e fTo T

3 0 m i n . M e O H w a s e v a p o r a t e d a n d l O % E t O H / C H C 13 W a s th e n a d d e d

もo th e d r y r e si d u e . T h e r e s ul ti n g m i xt u r e w a s filt e r e d
,
th e 昆1七r at e w a s

c o n c e n もT a 七e d a n d p a s s e d t h r o u g h o p e n c ol u m n c h r o m at o g T a gh y (3 0 %

M e o 託/ C H C 1 3 ) .
T h e m ai n f1

･

a C ti o n w a s f u rt h e r p u rifTl e d b y

e r y st aili 7. a もi o n f
'

r o m a c e t o n e t o g i v e 4 4 m g ( l o o 鞄) of ( 且望3) . ( 且望3 ):

c ol o rl e s s n e e dl e s
,

m p 1 6 2 . 5 - 1 6 3 .5 o

C ( 鉛o m a c et o n e - M e O H ) .
ⅠR

v m a x
C H C 1 3

c m
- 1

: 3 4 0 0
,
2 9 3 0

,
1 4 5 0

,
9 8 0 ,

8 4 0
,
7 4 0 . U V 九m a x

E t O H
n m :

2 2 6
,
2 8 0 .

1 H - N M R (5 0 0 M H z
,
C D C1 3) 8 : 4 . 0 8 (1 H

,
d d

,
J = 10 .7

,
3 . 1 H z

, 3 ･

H ) , 3 .5 3 (1 H , d d , J = 1 1 .0
,
6 .6 H z

,
17 - H ) ,

3 . 4 7 ( 1 H
,
d d

,
J = - l l

,

- 6 H z
,
5 - 班),

3 . 1 7 (1 H
,
d d , J = 1 1 .0

,
8 . 2 H z , 1 7 - H ) ,

3 .0 1 ( 1壬i
,
d d

,
J = 1 5 .9

,
0 .5 H z

,
6 - H ) ,

2
.9 9 (1 H , J = 1 3 .9 H z

,
2 1 - H ) ,

2 . 9 0 (1 H , d , J = 1 4 .0 H z ,
2 1 - I ) , 2 . 9 0 (1 H , d d

,

J = 1 6 . 2 , 5 .2 li z , 6 - H ) ,
2 . 4 6 ( 1 民 tt , J = 1 0 .7 ,

2
.0 H z

,
1 6 - H ) , 2 .2 8 (1 H , m , 1 邸 -

H ) ,
1 .9 4 (1 H

,
d d

,
∫: = 5 . 5

,
3 .0 H 2;

, 1 5 - H ) , 1 .8 0 ( 2 H , m
,
1 9 - H 2) ,

1 . 4 9 (1 H
,
d t

,

J = 1 3 .5
,
3 .5 H z , 1 4 α

- H ) , 1 .0 1 (3 H , t ,
J = 7 .4 H z , 1 8 - C H 3 ) . M S 孤/ z ( % ): 3 1 3

(3 7) ,
3 1 2 ( M ＋

, 9 9) , 3 1 1 (4 3 ) , 1 6 9 (9 0) , 1 6 8 (l o o) . E x a ct M S (F A B , p o siti v e ,

i n m ･ n i t r o b e n zyl al c o h ol) C al c d fb r C 1 9 H 2 5 0 2 N 2 : 3 1 3 . 19 1 6 . F o u n d :

3 13 . 1 9 0 3 .

p 陀 p a 訂a 銭o n o f t h e c a T b a m at e (1望4)

T o a sti r r e d s ol u ti o n of (且望2) (4 50 m g ,
1 .4 4 m m ol) i n H 2 0 - V H F

(3 :1 ,
2 0 m l) a t 0

o

C , C I C O 2 C H 2 C C 13 (6 .0 m l
,
4 3 . 2 0 m m ol) ,

M g O (4 .5 g ,

1 1 1



1 1 1 .6 3 m m ol) w e r e a d d e d i n th r e e e q u al p o rti o n s a t 0 h
,
1 h a n d 2 ･5 h ･

A 氏e r e a c h a d di ti o n t h e r e a cti o n m i x t u r e w a s w a r m e d t o r o o m

t e m p e r a t u r e ･
A ft e r t h e fi n al a d di ti o n t h e mi xt u r e w a s s ti r r e d f o r 5 h

,

a n d th e n fil t e r e d . T h e filt r a t e w a s dil u t e d w i th C ⅢC1 3 a n d w a s h e d

wi th 5 % N a H C O 3 S Ol u ti o n .
T h e a q u e o u s l a y e r w a s e x t r a ct e d w it h

C H C 1 3 . T h e c o m bi n e d o rg a n i c e x t r a ct w a s w a s h e d w i th w a t e r , d ri ed

o v e r M g S O 4 ,
a n d e v a p o r a t e d ･ T h e r e sid u e w a s p u rifi e d b y M P L C

( A c O E t - h e x a n e
,
1 :1) t o gi v e 4 4 0 m g (6 3 % ) o f ( 且望4 ) a s a n a m o r p h o u s

p o w d e r . I R v m a x
C H C 1 3

c m
- 1

: 3 4 8 0 , 2 9 4 0 ,
1 7 1 0 ,

1 1 0 0 ,
8 2 0 ･ U V 九m a x

E t O H
n m : 2 2 2

,
2 8 4 .

1 H - N M R (5 0 0 M モ壬z
, C D C 1 3) 8 : 5 .0 3

,
4 .8 7 ( 1 H

,
e a c h

a
,
J = 1 2 . 0 H z

, C 旦 a H b C C 1 3 ) ,
4 . 7 6

,
4 . 6 6 ( 1 H

,
e a c h a

,
J = 1 2 .0 H z

,

C H a 鞄 C C 1 3) . M S m / z ( % ): 4 8 8 ( M ＋ ＋2
,
1 5) ,

4 8 6 ( M ＋
,
1 5) ,

1 9 7 (2 0 ) ,
18 0

(3 0 ) ,
1 6 8 (7 6) ,

1 5 6 ( 1 0 0) ,
13 0 (5 7) ,

9 5 (8 0 ) . E x a c t M S C al c d fTo r

C 2 2 H 25 0 4 N 2
3 5 c 1 3 : 4 8 6 .0 8 8 0 . F o un d : 4 8 6 .0 8 9 0 .

O s m y h 也o n o f 払 e i n d ol e (12 4)

T o a sti r r e d s ol u ti o n of (1 2 4) ( 2 2
.5 m g , 0 . 0 4 6 m m ol) i n d r y T H F -

p y ri di n e (1 :1
,
1 m l) w a s a d d e d O s O 4 ( 1 4

. 1 m g , 0 .0 5 6 m m ol) a t 0
o

C a n d

th e r e a cti o n m i x t u r e w a s sti r r e d a t r o o m t e m p e r a t u r e f o r 1 . 2 h .

A q t l e O u S N a H S O 3 S Ol u ti o n (9 6 m g i n H 2 0 ) w a s a d d e d a n d th e m i x t u r e

w a s h e a t e d a t 7 0
o

C fわr 1 . 2 也
.
T h e m i x t u r e w a s dil u t e d w it h C H C 13 ,

t h e n 5 % N a H C O 3 S Ol u ti o n w a s a d d e d . A ft e r s e p a r a ti o n of th e o rg a n i c

l a y e r
,
th e a q u e o u s l a y e r w a s e x t r a c t e d w it h C H C 1 3 .

T h e c o m b i n e d

o rg a ni c e xt r a ct w a s d ri e d o v e r M g S O 4 a n d e v a p o r a t e d .
T h e r e si d u e

w a s p u ri fi e d b y M P L C ( a c et o n e :h e x a n e : C H C 13 ,
1 :3 :6) t o gi v e 1 6 m g

1 1 2



(6 9 % ) of ( 且望5 ) a n d 4 m g (1 8 % ) o f t h e s t a rti n g m a t e ri al (i 盟4 ) . I R

v m a x
C H C 13

c m
- 1

: 3 4 3 0 , 2 9 5 0 , 1 7 0 5
,
1 12 0 . U V 九m a x

E t O H
n m : 2 0 9 ,

25 2 .

1 H - N M R (5 0 0 M Ⅰi z , C D C 1 3) 8 : 7 .9 4
,
7 .8 9 (1 H

,
e a c h s ,

N a
- H ) ,

4 .9 1 ,
4

.8 9

(1 H
, e a c h t

, J = 4
. 9 H z , 5 - H ) , 4 . 8 2

,
4 .7 9 (1 H

,
e a c h a

,
J = 1 1 .9 H z

,

C 脚 b C C 13) ,
4 ･ 7 0

,
4 .6 8 (1 H

,
e a c h a , J = 1 1 .9 H z , C H a宣b C C 13) , 4 .2 9

,
4 . 2 7

(1 H
,

e a c h a
,
J = 1 0 .7 H z

,
1 7 (Ⅹ - H ) ,

4
.0 7 ,

4
.0 4 (1 H

, e a ch d d
,
J = 1 1 .0

,
5 .5 H z ,

1 叩 - H ) ,
3 . 9 2

, 3 .8 9 ( 1 H
, e a c h a , J = 8 .

1 H z
, 3 - H ) , 3 .8 1 , 3 .7 3 (1 H , e a c h a ,

J = 1 5 .0 H z
,
2 1 - H ) ,

1 . 6 7 (1 H
,
d q ,

J = 1 5 . 0 ,
7

.3 H z
,
1 9 - H ) ,

1
. 5 7 (1 H

, d q ,

J = 1 5 .0
,
7 . 3 H z

,
1 9 - H ) ,

1 .0 1 (3 H
,
t

,
J = 7 .3 H z

,
1 8 - C H 3 ) . F A B M S

,
i n m -

n it r o b e n z yl al c o h ol ･t hi o gl y c e r ol m / z ( % ): 5 0 5 ( M H ＋
＋2

,
15 ) ,

5 0 4 (1 4) , 5 0 3

( M H ＋
,
1 6) ,

5 0 2 ( M ＋
, 1 2) ,

4 8 7 (3 7) , 4 8 5 (3 2) ,
3 9 1 ( 15 ) , 2 6 2 (2 0) , 1 5 4 ( 1 0 0) .

E x a ct M S C al cd f o r C 2 2 H 2 5 0 5 N 2 3 5 c1 3 : 5 0 2
.0 8 2 9 . F o u n d : 5 0 2

.0 8 2 5 .

馳 叩 a 野鼠 鮎 m o f N a
･ d e m e 払 o x y

一望0 - h y d T O X y di h y 加 m xiki xd di n e (且望6)

Zi n c d u st ( 1 7 0 m g) w a s a d d e d t o a s ol u ti o n of ( 1 望5) (3 3 m g , 0 .0 6 5 5

m m ol) i n a c eti c a ci d (1 m l) a n d t h e m i x t u r e w a s s ti r r e d a t r o o m

t e m p e r a t u r e f o r 3 h . F u rt h e r zi n c d u s t ( 7 0 m g) w a s a d d e d t o th e

m i xt u r e , a n d th e r e a cti o n m i x t u r e w a s sti r r e d fb r 2 h
,
th e n dilllt e d

w ith C H C 13 . T h e m i x t u r e w a s b a sifi e d w i th c h ill e d a m m o ni a w a t e r .

T h e w h ol e w a s e x t r a ct e d w ith C H C 13 a n d th e o r g a niゃ e xt r a ct w a s

w a s h e d w i th b ri n e s ol u ti o n a n d d ri e d o v e r M g S O 4 . E v a p o r ati o n of th e

s ol v e n t g a v e t h e l
･

e Si d u e ,
w h i c h w a s p u ri fi e d b y o p e n c ol u m n

c h r o m a t o g r a p h y (3 0 % M e O H / C H C 13) t o gi v e 17 m g (7 9 % ) of (1 2 6) a s a n

a m o r p h o u s p o w d e r ･ I R v m a x
C H C 13

c m
- 1

: 3 4 4 0
,
2 9 3 0

,
1 7 0 5

,
1 6 2 0

,
1 4 7 0 ･

u v 九m a x
E t O H

n m : 2 0 7 ,
25 0 .

1 H - N M R
.

(5 0 0 M H z , C D C 13) 8 : 7 ･3 8 ( 1 H ,

1 1 3



a
,
J = 7 .0 H z

,
9 - H ) ,

7 .2 2 ( 1 H
,
t d

,
J = 7 .5 , 1 .2. H z , l l - H ) ,

7 . 0 7 (1 H
,
t d

,
J = 7

.5 ,

1 .0 H z
,
1 0 - H ) ,

6 .8 7 ( 1 H
,
a

,
J = 7 .6 H z

,
1 2 - H ) , 4 .2 2 (1 H

,
a

,
J = 1 1 .0 H z

,
1 7 (x

-
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, d d
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,
d q , J = 1 4
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4

, 7 . 3 H z
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,

∫- 7 ･ 3 H z
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1 8 - C H 3) ･

1 3 c - N M R (T a bl e 3 - 2) ･ M S m / z ( % ): 3 2 8 ( M ＋
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w a s a d d e d B H 3
o S M e 2 C O m Pl e x in T H F (0 . 2 0 m l
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2

.0 m m ol) a t 0
o

C a n d

th e mi x t u r e w a s h e a t e d u n d e r l
･

e fl u x f o r 3 ･ 2 h ･ T H F w a s e v a p o r a t ed

a n d M e O H (2 m l) a n d 1 N - H C l (4 m l) w a s a d d e d t o t h e r e si d u e . T h e

r e s ulti n g m i xt u r e w a s sti r r e d a t r o o m t e m p e r a t u r e . T h e m i x t u r e w a s

b a sifi e d w ith ch ill e d a m m o ni a w a t e l
･

. T h e w h ol e w a s e x t r a ct ed w it h

C ⅡC1 3 ･ T h e o r g a n i c l a y e r w a s d ri e d o v e r M g S O 4 a n d e v a p o r a t e d . T h e

r e si d u e w a s p u rifi e d b y M P L C (A c O E t - h e x a n e
,

1 : 1) t o yi el d 4 8 .6 m g

(7 6 % ) of (1 B 7 ) a c ol o rl e s s n e e dl e s , m p 2 3 1 - 2 3 4 o

C (f r o m a c e 七o n e) .
I R

v m a x
C H C 1 3
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1 1 3 0
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E t O H
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A c k n o w 且e 姐g e m e n 七s

T o m y g r a d u a t e s u p e rv i s o r
,
P r of e s s o r S hi n

-i ch i r o S a k ai
,
I w o ul d

li k e t o e x p r e s s m y h i g h
, si n c e r e g r a ti t u d e an d a p p r e ci a ti o n f o r h i s

h el p fhl g ui d a n c e
,
k e e n i n t e r e st

,
ki n d n e s s

, a n d c o n ti n u al e n c o u r a g e m e n t

d u n n g 6 y e a r s of m y s t u d y i n J a p a n .

●

I a m v e r y g r a t ef ul t o A s s o ci at e P r of e s s o r N o ri o A i m i f o r hi s u s ef u

di s c u s si o n s
,
ki n d n e s s ,

i n v al u a bl e h el p a n d e n c o u l
･

a g e m e n t .

I w o ul d li k e t o e x p r e s s m y g r atit u d e t o D r ･ H i r o m it s u T a k a y a m a

f o r hi s h el p fu l g ui d a n c e , c o n st r u cti v e di s c u s si o n
,
k i n d n e s s

, a s w ell a s

h i s c o r r e cti o n i n th e o n g l n al m an u s c ri p t of t hi s t h e si s .

● ●

I w i s h t o t h a n k M i s s M a ri k o E it aji m a fわr h e r h el p fu l g ui d a n c e
,

ki n d n e s s
,

an d e n c o u r a g e m e n t .

I w o ul d li k e t o th a n k P r o f e s s o r I . P oi s s o n , c e n t r e d
-

E l u d e s

P h a rm a c e u ti q u e s - F
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f o r p r o vi di n g a s a m pl e of n a t u r al v o m il e n i n e .

T h a n k s a r e al s o d u e t o P r of e s s o r G ･
A

･ C o r d ell
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M y t h a n k s a r e e x t e n d e d t o all th e m e m b e r s of t h e C h e m i c al

An al y si s pC e n t e r of C h ib a U ni v e r sity f o r th e m e a s u r e m e n t s of N M R
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M S ,

a n d el e m e n t al a n al y si s .

I t h a n k all th e s t u d e n t s i n th i s l a b o r a t o r y f o r th ei r ki n d n e s s ,

fTri e n d s hi p , a n d u n d e r s t a n di n g .
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