


exhemum at 251 nm and the negative second extremum at 233 nm. Compound 11 was esterified witb (+)- 

and (-)-MTPA-Cl and DMAP in pyridine to afford the (+)-MTPA ester 15 and the (-)-MTPA ester 16, 

respectively. The Ag Values [6,,-6,+JLz are shown in Pig. 2. The absolute configuration of ptychantin A was 

thus determined as 1. 

1 : R&R&H, R 2=RkRs=Ac 
2 : R&H . R2=R3=R’=Rs=Ac 
3 : R1=R3&=H Rz=R4=Ac 
4 : R’=OH,d=;I , Rz=R4=R5=Ac 
g : R’=&&H . R?=R&Ac 
8 : R1=l&R&R4~R&H 

11 : R’&&&H R4=R5=Ac 
15 : R’=RZ=H, R&+)-MTPA, R4=Rs=Ac 
16 : R&&H, Rf(-)-MTPA, R4=Rs=Ac 
17 : R’&Ts, R3=H, Rs=R4=Rs=Ac 

9 : RbR2=H 
12 : RLH.R2=p-Br-Bz 
13 : R%-Br-Bz.R?=H 
14 : R&R’?-Br-Bz 

6 7 

Ptychantin B (2) (C!#,&) had very similar spectral data to those of 1. The *H NMR spectrum of 2 (Table 

1) showed the presence of four acetoxyl groups [6 1.93. 1.94, 2.04, 2.11 (each 3H. s)]. As acetylation of 1 

afforded 2. the structure of 2 was determined as the C-7 acetylated compound of 1. 
Ptychantin C (3) and E (5) had the same molecular formula, qH,O, and very similar spectral data to 

those of 1 and 2. Acetylation of 3 and 5 afforded 2. Prom the 2D NMR analysis and compsrison of ‘H NMR 
spectra (Tablel), the st~ctures of 3 and 5 were determined as C-l and C-l 1 deacetylated compound of 1. 

respectively. Ptychantin D (4) (C!.&,,O~) had also very similar spectral data to those of 1, except for the 

presence of isolated one methylene signal bearing oxygen functions [S 3.38.3.89 (each lH, d, J=11.2Hz)] in 

the ‘H NMR spectra (Table 1). Tosylation of 4 and reduction (LiAlH, /EbO) of the tosylate 17 afforded the 
tetrahydroxy compound 8. whose spectral data (JR, ‘H and “C NMR) were identical with those of 8 derived 



5459 

from 1 by reduction (LiAlH, /EGO). The position of the primary hydroxyl group was determined by the 
presence of the NOES between H-19 and H-20, and H-l 8 and H-6. 

Fig.1 Peqtective drawing of 1. Fig. 2 A6 values [a(_) - %+,I were shown 

inppm(6OOMHz’HNMR). 
Table1.‘HNh4RspectralDataofl-5~ 

1 Position 

1-H 

1 2 3 4 5 

4.52 dd 4.55 dd 3.40 dd 4.57 dd 4.50 &I 

(10.9.4.8) 

5.81 df# 

(4.2,2.6) 

3.74 d (4.2) 

4.17 m 

5.96 dd 

(17.0. 10.6) 

5.08 dd 

(10.6. 1.8) 

5.36 dd 

(17.0, 1.8) 

1.20s 

1.48s 

i.Ols 

6-H 

7-H 

11-H 

14-H 

15-H 

16-H 

17-H 

18-H 

19-H 

20-H 

OAC 

‘HNMRSpaan 

(10.3.5.1) (10.3,5.1) 

5.81 dd 5.76 dd 

( 4.2.2.4) (4.4.2.4) 

3.73 d (4.2) 5.00 d (4.4) 

5.23 m 5.27 m 

5.82 au 5.74 dd 

(17.1. 10.7) (16.8, 10.6) 

4.95 dd 4.92 dd 

(10.7. 1.5) (10.6. 1.6) 

5.17 dd 5.24 dd 

(17.1.1.5) (16.8, 1.6) 

1.2OS 1.12 s 

1.52 s 1.55 s 

1.01 s 0.97 .s 

O.% s 

1.40s 

1.95 s 

1.96s 

2.13 s 

0.95 s 

1.42 s 

1.93 s 

1.94 s 

2.04 s 

2.11 s 

(7.7, 1.5) 

5.79 t&i 

(4.2,2.4) 

3.75 d (4.2) 

5.37 m 

5.85 l&i 

(17.0, 10.6) 

4.96 dd 

(10.6. 1.5) 

5.17 c&i 

(17.0, 1.8) 

1.19 s 

1.47 s 

l.OOS 

0.93 s 

1.25 s 

1.97 s 

2.12 s 

(10.8.4.4) 

5.83 dd 

(4.2,2.4) 

3.75 d (4.2) 

5.20 m 

5.81ai.i 

(17.2, 10.6) 

4.94 L&i 

(10.6. 1.5) 

5.16 did 

(17.2, 1.5) 

1.20 s 

1.50 s 

3.38 d (11.2) 

3.89 d (11.2) 

1.08 s 

1.36 s 

1.92 s 

l.%s 

2.12 s 

0.98 s 

1.37 s 

1.99 s 

2.13 s 

chemical shifts are in 6 values. coupling consumtsinHzarcinparenthesis. 
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Ptychantins A-E (l-5) an? the labdane-type diterpenoids possessing the same absolute coniiguration as 
forskolin (6) isolated from the Indian herb Coleus forsk-ohlii which shows antihypertensive, positive iuptoropic, 
bronchospasrnolytic and anfithrombotic activities.” Compounds 1 and 2 do not show any activities described 
above. This result suggests that C-l 1 carbonyl and C-9 hydroxyl groups in fort&&n are essential for 
pharmacologkaI activities. 
Ackaowkdlgement: We thank Dr. R. Marumoto (Takeda Phatm. Co., Ltd., Osaka) for pharmacoIogical test, 
and Dr. M. Mixutani (The Hattori Botanical Laboratory, Nichinan, Japan) for identification of P. sfriattfs. 
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