LERTHERIEHLR

-RECENT RADVANCES

IN SYNTHETIC
CHEMISTRY FOR
FERTILITY

» REGULATING

'RGENTS




EEATRERLEH LR

B

AFRTAYH S RAEFRR T WETARNERRRZ —, BIAMNEER
MY HERNRRE ., BEEMFEENADEHRERN B RHENXE, GYHEX
MELFHENRERRET, B4R, RTOENHRCRETAIFHER, ITER
FHFERRT RS BERRRTE, FRARKNEIARSGHA TEHARRARNT
“EERTHERAFEERTRE, RWHLETRERRZRSHLESE, T 1981
#£1 J2-4 AELEARIT. RAP., £, Hil, RELEER 70 BEEMER B E
TEREARTRE, PPN EFLAMAERES ERE TR FHREKEW
WICHIC Hio

AXEABETIRRL, WA EPEEENE. MPIREMEYRAETNEN
BRMED R, HPRXTHRTEE, ARRKERETEESERERRENSE, B
FHERSHAFEERN S ERFOSREME, LS HME oy ERRFRES
BB, BIRH S AR SIIR K 28 R RS IR MR X — S B ST AT
WP ANEXNBYERRER ., SN, LEEZR, BTE. BREFHSHYHR
AFFRBFRRR. P EEQNS BN BB ANEY RXL YN AR5k I%E
A5 AW E 8,

B, ERFESHMARRERRLTERTRHE, WNERE X RDENH
BA-BRROBEREE, HROME, EIFIWRNTZT, FEBES, FY, F8
BREFRTEY — 2R TRS AR,

oif

Rk



= X

W AEFHEYR LR B serseserseesensnees L RARCL)
fﬁ?%%%%&ﬁﬁﬁﬁi?ﬁm%ﬁﬁﬁﬁ seee -+-Ch. % 4(12)
?@?"ﬁé@%%ﬁﬁﬂﬂ‘ Tﬁﬁﬂgif&l%ﬁﬁﬁﬁf"mTi‘fﬂjiﬁﬂﬁﬂ'ﬁﬁﬁ‘(?ﬁ¥)
cereesesseee G R4 H (19)
R & HE R R 2 AL 22 BT R PRIV T 3¢)
11-%4k 19 %mgﬁﬂ:l&%ﬁ%mﬂﬁ PN T T B X €1))
A-Nor 4L AW AR RPN ST BT T TC)

ﬁmmwmAwmm%—~Am ﬁﬁﬂﬁﬁ%ﬁ%
we #Hdbﬁi’}ljkﬂfiuffr ﬁxﬂlﬁ"%"l‘ii’ri‘li‘ﬁ'%?’cﬁfr(ﬁ)
f%ﬂuammyu%?,&ﬁz socen st seaseacercestssensrenne - P. i§{Q(5o)
WIRE A BB PEER - 47 .5 (61)
Aﬁi%ﬂﬂﬁﬁﬁmm&%&%ﬁw%a’mﬂ&&——fﬁ%mﬁﬁﬂwa
" ~REF EZLEFOD
}A%éﬁ%@ﬁﬁﬁ%‘——%%ﬁﬁ - E. @& k&H(78)



CONTENTS

Studies on the Chemical Constituents from Plants for Fertility Regulaticn
........................................................................... Gao Yi-sheng, et al. (1)
Recent Progress of Natural Product Chemistry and Potential Application in Fer-
BLItY COnmtrol ..ooovirniiiiiiiiie e eas Christoph Tamm (12)
Marine Sterols: Structure Determination, Possible Biological Function and
Potential Application to Fertility Control (dbstract) ............... Carl Djerassi (19)
The Chemical Studies of Steroid Contraceptives in China ......... Huang Liang (22)
A Flexible General Approach to 11-Oxygenated 19-Norsteroids (Abstract)
.................................................................................... Gilbert Stork (35)
The Synthesis of A-Nor Steroids ........c.cceevveneneen. Li Rui-ling, Ma Ru-hong (38)

Research on Steroid Oximes

Their Synthesis, Biological Evaluation and End-
ocrinology ......... Hubei Pharmaceutical Industrial Research Institute, et al. (44)
Synthesis of Natural and Modified Prostaglandins .................. Pierre Crabbe (50)
Progress of Prostaglandins Synthesis in China ...........coceceun..... He Xu-chang (81)
A Preliminary Report on the Synthesis and Screening of Gossypol Derivatives
and Analogues——an Attempt to Simplify the Gossypol Molecule
...................................................... Wu Gou-pei, Wang Wen-hua, et al. (71)
From Chemist to Consumer——Drug Development ............ Egon Diczfalusy (78)



ERAEHE R EF 2R Cy

RTETEVOLER S TR

Rk Rk
CREBEBE - S5

WEWMAOHKE, 220 HEX, #FA DHERBE 6012, B o3 A X4 T
EHCRANERXEN M EERE, BUBEAR. RERFTRANFE 2K
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WER, REFRBHERENHATHYLERSA .
1. £ jt# % ¢ (Trichosanthin)

F ¥ (Trichosanthes kirilowii) J& M E RE 51 =8 — X 24 " 9 I &
Nt BB, RIK B & A (trichosanthin) K5 =HAERR 4. REBEBNEE
ik, 4FEN 24,0008 SDS BB RV ERENE), BEHRN. ¥, XL, X
ABE. A, BB B, 4. BR. %, 8. PH. F2H. B, £, 5. 6, BRIA
RE OFMAEMRFTAR, HTRAMBROMBHEER, BT RN RERES
H—&BIREFTHRE, HEBREAN4, REBHEEA. NAKRRCKK HIIXELA
B, REEECHE T NARRER 30 MR IR,

Asp-Val-Asp-Phe-Arg-Leu-Asp-Gly-Ala-Thr- Asx-Ser—Asx-Thr-Gly-Val-

Phe-Tle-Asx-Leu-Asx~Arg-Gly-Ala-Leu-Pro-Asx-Glu-Arg-Thr-

2. ARWMPYRAR 24

EAENEFIER, Xk (Daphne genkwa)®] [T, P ERKEB—FHER
B BURS, RZ RSB, B R T IE K, 556 B B (Yuanhuacine) f# £y 204
—208C, 4 FH CorHaOr0s I H BRI 18 = ZBEALY (1) CraH 010, A EHP (1)
CyrH 50010 B R BI4E & ) (acetonide) (N )CyH 40100 SHIEERFH) NMR BR O 7-8 X5
4h39 5B %) huratoxin!® 1], HH ZBY (1), AEM4Y (1) 5H huratoxin 4
WY NMR 8+ 0, S e TRAHRRRELEH. BE K R % R mn/e
648(M*) LI4b, A 630(M-18),617(M-31),599(M-18-31), 538.527% ik, HIN®
77 R 55 huratoxin 4 —3, Wi m/e 638 FF AW BENE Fig., Hik, HURP
A8 R4 5 huratoxin i [FHEM _HFERE. BEF(DUBEAREERR, A4
FHAEEFRRBEEH: XRPAAY (D) UER-PFRABITHBERRER, FES
B 7E GO-MS il @ B iEsE, BEH (1)7 250 Jk 9 NMR L, 8 5.4-6.7TH
ERRTFHESHELSTF, REENHBEXEE s 16,6, Jue 10.2, Jealb, Jo 7 #)
BARERATEE R E .

BT ERKBEGRR, AEFRRU—BENERXIS-ESEHEE, THRIEER
WY UFERBERASSEME. AN, BTRPEERFRESY, AMIEHERR
FRRY A 12 P k.,

ZEFR, BENEHEEMERCL, 2 )8 (1) FiRP, X /GKupchan &4 JA Gni-
dia latifolia % G. glaucus ¥y 415 gnidilatidin, B, ¥R Yy, & HEH S5EHRHB
M, REEERAXNZERIBASAFTHIIEZEROHEARE, FIVEER
Z(yuanhuadine) (%1, 28 (2)KFE/ERKE (yuanhuafine)(F1, 2I8(3), B
MNEMPELEHNZHNIREARRTE . ZHEHEIIZHR,
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ETX-REWAFTYOHRARTER, BARP R EY (ER AR PR
TERFHRZRFIRSS . HC NP RERFEE (Wiskstroemia chamaedaphne) | fEH i
%3 % (Daphne langutica) X B3 & (Daphne giraldii) 5} 18— & #HRRELE ¥,
HRAHRSEE 1,2). XETROENIETIREFHEUY, FRENFXH
HEYHRITHWBCE, UNSRERERTAEFEYEERNTEY,

®12
R R, R,
(1) H i CHCOO - -
>C = ?_C = (fCH,(CH. ).CH;
H H
( 2 ) —? = C'-Cl = C?H:(CH;); CH. CH;COO - H~-
HHH H
(3) - CeHs CH,COO - H-
(4) - CeHs CeH;COO ~ H-
(5) = CeHs H- H-~
(6) ~CeHs OH - H H-
(7) - CeHs CHs(CH,)sC = CCOO - H—
H H-
( 8 ) _CcHs CH;(CHg)g(CH = CH);COO - C\anCOO—
(9) —CH3(CHj3),CH, H— H—
($%2)
iz 2] ft # 73 4

SEIL S F (yuanhuacine) (1)

33t Daphne genkwa % 188 Z(yuanhuvadine ) (2)

et 8 W (vaanhuafine) (3)

o WERE (daphnctoxin) (4)

#HE#/ Daphne giraldii 12-FEREEFHFEE (12-benzoxyldaphnetoxin) (5)

BEHEHE (giralitin) (6)

. griditrin (7
BT D. tangutica griditrin-20palmitate (83
3 7EE Wikstroemia chamaedaphne simplexin (9)
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-_::?,>*° = 0=0= 0~ (0Ry), cm,
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Huratoxin

3. 1+ 7% & & (Pseudolaric acid)

M 45 A 1 7 6 B S (Pseudolarix kampferi) f#% f s 43 B = Fh A HLER, RV L
Bk, ZXEAR(Pseudolaric acid A, B, C), LZERREN, Lk 2By kA
M. X%, WESNYEVIBHRERNR. FRIEFHREEEHI—RFHEH R
HaY.

TR ZBR (1) FRN CosHagOs(m/e 414,1678), M °C NMR 814 W45
HEEEANAPEFEEHFRARMEGTHE, AL 2RI EAZAFHR,
ZRR (1) 3%KOH A8, EZRTHEIS A4/ 1B— D ZBRIALEY (1)CoH 604,
AHHESRNEE ZBE_REAY (X)) CoHaOr HE (I (1. (1K *C NMRE
'H NMR, BRI EHWPAE PERE. CBEERMER. (1)K NMR il &, FRTH=
MRRBRTFEE(O5.84,=14;6.48,dd, J=14;7.16,d, J=10) , 24 B4t & 1.97(H
H)mt, 5 6.48 (55 36%, FWHFBOC—-1DERHE;, YE(I)EEKL, TEHRE

CH,
| H |
B, HWAIECIPH HO—E—C=§‘C=I§‘IC‘ IR 4H, XAECD) B NMR $ 7]
o
RFB—MERFRES (3 7.20) 5HATRM CH, i, XEXVHREF —CH,—<I:=lc—c00R|g|g

-CH, H
WA R KRR H — SR T SREETT(02.16,2. 88) B A EHH (I
AL e P A A B - B K B B K (V), W NMR HRIBER 6 MR BT &
Y, RFTERKFRIERT 0 5.63, dd, Jy,=8) SHMEHIARBEEME 33.27,



2.87), FINBHERRHE—SIEH (VRS THEMTRIEN,

I
—C—CH;—C—H—
It
—CHg—-ClH—C =CHCF,C—COOCH;s
I

l
o ~¢
CH—C=0  CHy—C—H

ESHE AR @ DYk S A ] -CH.—(IZH~Ci—CH.CH,—2:—COOCH,.

C(I1)H ®C-NMR 7 8 90.2 & 83. 7 AB MBS ERA N HHERTHE K,
Hp—ARETFEEZBEARET, WA TERNBRERT. RREN), (DK
NMR A A EHEEG 1.67,6), RAMFEERTHHARKRE TR I TR
FBF L. Wi, L#EZRMEH, TENTIIRHFHTRER.

0
11

’ 14 16 GCH,
pe rﬁ , 3 20 gOOCH’
}HOOCM 1 CE:: b (A) O\I'l“ CAo

0 (B)

FEZMI(B)I)R, M 19-CH; 2D AT WEK RN, BECD RANELE
F ZRR B NMR ¥R R kEm, Hitse Lk 2R FEEH R A RFiR.

M ZRRH5 T RBRE CpCrs XA Cro-Cn LAURBIRE, LET (1) MSH
W55k ZMBE(N), A BAKPAECY))MEE, R ZBEF IR, £(1).(1),
(X)) NMR B3 19-CH, 5570 1.6-1.6, M (V)P HEREEH £ 1.31,
XRETZHT A SRR RN, % 19-CH, LA 5-L3F FE—4, B C-3,

C-4, C-10 % C-13 & SSRS(A)ZH RRSR(B) A ;
0 COOCH,
(B)

H 4 BRI X - AT SRR E ™, (1) WAL Ry (B A BTR.

R CuHyOr 5 ZMAE BB NHL. FREFEASYS(DKZ
FERLAY(N), £IR REABSARIEVRN—Y. Hit, EHRRPINEZ B
AR ZRR, TR SR A AL LT B TR
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K EH¥E A (Trichosanthin) {5 ™=k i REHiE, HMENBRBRMRAE £ —HaY
BERER TR IE M8 A IR Bxt it g oA M0 1E A, B4 M R 78 6
HEFTRSABRERENE R, THEA AN EEEERORS, TSREER
WY RRE BRI EENN TR, SERSE, 29EM%5E FEAREYHRHR
NGB Ak A g 3R, 4B & IR IEW AR R 3 BB A 76 M A BUR
5y, HEBERE LEAYHTERTAPSIHT —MNEEBREN-LIK, RZIERI, %
TEROMEBTTHRMLRERE, 1973 4 Gran'® KRENENTH AL FE
(Oldenlandia affinis) 543 Hi 43 F & by 4,000 R LRk, 2EHK SN0 A 32 20 F 5 B W15
M, BEERLHE—HME.

k- T RARIER SN P EEE R, FHilid Sephadex G 25 & CM-32 BF3¢
AR BRI, RBEWERXF -1, KETHRWHBOEL)., HKRIA
HEFZEBENHENER A (E 2], WHIEKBEHITEERS 7 (HL 835),
RAZRHSER (7.36 ZHITTHT) RBERR(1.96 254 F) AR, HHXT
BEARBRERNL, WEREEUN N6: 135K 1 KA FH AR 1 5 B B e v R 40 B
YREFVIFR-THNKNANSER (WE3), AHREILEEERRMELREN
DABITC/PITCHUH A, W T K- T B N A5 540005 45 52715 50 2 N SR B 1 7
ANEER, WAISER, HAAANEEROTFREMERTP. BRINSTRH
GEERL uE R I HAH A 1,100,
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5. 3% -F & (Gardenic acid)

#& T 7E (Gardenia jasaminoides) R PEZHE RAZEH —MREFTHY, 28
FHB AR AWHIL (R E-97, EXAAR. ASHYHEYEBMN 52
ZERT, REHk—F 408, dik, NEREPHB—IMEREEBRERS . BERIETR
(Hi%F AF 103), WBRAEAXAR LWH AR, FHA—ERERER, KX EH
AR — IO RRLEY,

BFR(IBARMT, BEMERE &, 4 F R I CieH50,(M* 650), M
H#'H NMR & °C NMR $8{E547, A PENTEN.



—C=(IZ—CH,—. 2x -C00-, >c<]

H
> c=d-c=0
3% - CH,OH, |

BAMEBHE, (DHEI=Z2FEEYBEFRRED) . B(DUEERZBGBRZ
Biibys EREFHRPERABS_PRAY. HIH 400 KA NMR #53%, EHiL4
(IHFEF 22NMNERE, 21TMMEBER—IRRE, F—1TMRENIBER. &%
(DO RBOKR, ELRIBA AR X4 HREFROKRE, RWRyREomeERR PR,
HTES (DR RAMHEREARN TSN, KA FRHH, BREumHERER (9
ABOFITH Cap» HBHAMATENIZWEN, HAF=ZAF. EERRPHFHR
W He sk i) =% R A Cycloartanol 28, Cy, #4-RFIREN 3,4 FF3F{L&Y (3,48eco-),
BRL O U R T BR A 5 AT BB .

i, =
CH,0H
ETFR Cycloartanol
MO, #EFE C-18 X C-28 LH) 2 4-CH; i 8 {5 Cycloartanol 4 W -CH,ff) {4
Re—BH, XXMM W XRET —AMEHRIEE. MNEREA RSN BB
AR, HXN7E NMR Lk OCH,—CH— £&MRIHK,

RTRTREWHIE—IEY, HEESKET/EF. HTEREHBENRR

o, X-MHHME FET. :
6. #%8 (Gossypol)

WRENZRHETHN, RET 1972 £HRATER. BBRNLERLE F 5
XHARE, WAKR. EXE, UFEMFEAEY RS HERBBRESRIERRM
JR Y R I 3 T,

BRI MBI R ek, WHE, AEAEEFSBERERAEFEREBRSB
fEFEBERR. Rk, Mo E a5 A A A Y4 M 4 # (Thespesia populnea)
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B AR A TERE [a]®+42040.03; DUHY FHEMRE 3 R 6 ZA BN AR
BT TIRE, HARBRMIYBELBENETFEAIFNIHAER, SHEMN, KR
AKREEE. B, RANERBRNIATEERALEETHNSERESE X,

Mtk B T4 % (Malvaceae) HY, R\AR, KANBHAY TR THEEARLT
WA Y, WaxsebAPREFERXRDAR? Hit, REEYHRERXE
R, BT -E5REEZLAREVNRENEAYRTUR, 40T HPHBRER
NETBBHAETRE, WEEH, Hd R Hibiscus schizopalates) i) By ¥ ¥ i
F—E2HEFER, HBH#—HEITE,

ULERMBREEEXRTETFVHEYLERRE—RENER. BR, RMNEH
VHAEBUERSTRLRBT —BER, RAT-BFHEL, HE, EHIR—
AEBHPAETNOERRW, TEBRKER. A, RONEFHEWEIARETE
THRMBENBRRBRY, XAGEMATRELHR,

¥ X R
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Studies on the Chemical Constituents
from Plants for Fertility Regulation
Gao Yi-sheng Zhu Yuan-long

(Shanghai Institute of Materia Medica, Chinese Academy of Sciences,

Shanghai, The People’s Repubic of China)
Abstract

Using plants for ferility regulation has had a long history and wide clinical prac-
tices in Chinese traditional and folk medicines. This report is to introduce some Chinese
plants which are described in “Pen-Tsao-Kan-Mu” as emmenagogues, abortifaicients
or contraindications to pregnancy for selection in priority to the screening test.

The chemical work done on antifertility plants in recent years is reviewed too.

Trichosanthin has been obtained from the juice of Trichosanthes kirilowii and
proved to be an active protein principle for inducing abortion during mid-gestation.
The partial N-terminal thirty amino aicds sequence of trichosanthin was determined
by automatic Edman degradation.

Yuanhuacine (I), an active principle of Chinese herb Yuan-Hua, has been isolated
and its structure proved to be a kind of diterpene ortho-ester. Six other analogues of
yuanhuacine were also isolated from Wiskstroemia chamaedaphne, Daphne giraldii, and
D. langutica.

Recently, the novel diterpenoid, pseudolaric acid B isolated from the root bark
of Pseudolarix kaempferi, was found to possess the effect of terminating early preg-
nancy in animals. The structure of pseudolaric acid B was assigned as (II) by spectral
and chemical evidences. In another Chinese folk medicine, Gardenia jasminoides, a
phenolic acid, named gardenic acid possessing some antifertility effect in perliminary
animal tests, has been isolated. Its structure was suggested as (III) by spectral
analysis and chemical degradation.

It is interesting that a plant peptide TPII has been proved to inhibit human de-
cidual cell in vitro. The amino acids composition and partial N-terminal sequence
of peptide TPII were determined. Its N-terminal residue is ornithine.

dl-Cossypol was first found as a male’s antifertility agent in China, The d-gos-
sypol has been obtained from Thespesia popuinca but has not shown any antifertility
activity in rats.

Through the screening tests of some other plants, e.g. Malvaceae family, for male
antifertility effect, the phenolic part of Hibicus shcizopelates showed some significant
effect.

So, we believe that the prospect of discovery of active principles from plants for
fertility regulation is sure to be bright.
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Recent Progress of Natural Product Chemistry
and Potential Application in Fertility Control

Christoph Tamm
(Institute of Organic Chemistry of the University, St. Johanns Ring 19,
CH-4056 Basel, Switzerland)

Abstract

The present work at first deals with gossypol, a male contraceptive from cotton

seed oil, and the antifertility agent zoapatanol which has been isolated from a Mexican
plant, and then discusses two types of natural products of microbial origin.
They exhibit remarkable biological activities. The first group is the trichothecene family
(c.g. verrucarins, roridins, baccharins), which show antibiotic, antifungal, antiviral,
insecticidal and cytostatic (antileukemic) activity. The second class of compounds
are the cytochalasans (e.g. cytochalasins A, B and D, chaetoglobosins). They inhibit
cytoplasmic cleavage in mammalian cell cultures and cell movement. Some cytochala-
sans are characterized by other interesting biological activities. Tests for antifer-
tility have not been carried out yet. The biogenesis and approaches to the total syn-
thesis of both classes of natural products are outlined.

1. Introduction

After the discussion of the chemistry and pharmacology of natural and modified

prostaglandins and steroids it is the purpose of my lecture to draw your attention to
further classes of natural products which might be used for fertility control. Clearly,
gossypol and zoapatanol should be mentioned in the first place. Since gossypol, a
male contraceptive from cotton seed oil, will be discussed by chinese scientists I shall
limit myself to zoapatanol, a diterpene which has been isolated from the zoapatle plant,
Montanoa tomentosa (1],

Gossypol

o = WOH
e - o

Zoapatanol Montanol
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The leaves of the plant have been used for centuries in Mexico in the form of a
tea to induce menses and labor, and terminate early pregnancy. The biological proper-
ties of the compound have been studied widely [2]. It exhibits potent contractile ef-
fects on certain tissues with a profile of activity that appears to set it apart from pro-
staglandins and other vasoactive hormones. Several stereocontrolled total synthesis
of (+ )-zoapatanol, which contains an oxepane ring, have been published (3-61. Mon-
tanol is a second substance which has been isolated from the same plant.

We ourselves have not contributed to this work. I therefore prefer to discuss two
further types of natural products which we have studied in our laboratory in the past
years. They are of microbial origin and exhibit remarkable biological activity. The
first group is the family of the trichothecene mycotoxins and the second the class of
the cytochalasans,

2 Trichothecenes

The trichothecenes are closely related secondary metabolites preduced by various
species of Fungi imperfecti [7] [8]. They are normally esters of sesquiterpene alcohols
possessing the tricyclic trichothecane skeleton. All naturally occurirng compounds
contain an olefinic double bond at C(9), an 12, 13-epoxy group and various other oxygen
functions. A rearrangement of the trichothecane skeleton to the apotrichothecane
ring system takes place readily under suitable conditions.

R0 o\ 'y
18
’
J ié '
Trichothecane Apotrichothecane

Many of the natural 12,13-epoxy-trichothecanes show biological effects, such as
antibiotic, antifungal, antiviral, insecticidal and cytostatic (antileukemic) activity, but
they are also highly toxic. The metabolites may be divided into two groups, namely
the alcohols and simple esters, and the more complex macrocylic di-and triesters. The
first macrocyclic compounds, the verrucarins and roridins, have been isolated in Basel
from cultures of Myrothecium verrucaria and Myrothecium roridum. Their structures
have also been elucidated in our laboratory. The metabolites yield the same sesqui-
terpene alcohol verrucarol upon base catalysed hydrolysis. However, they differ
from each other by the nature of the acidic hydrolysis products. A large number of
additional compounds have become known since. Representative examples are ver-
rucarin A, roridin A, verrucarin J and baccharin. The latter compound has been iso-
lated from Baccharis megapotamica (Asteraceae), an obscure Bra.ilian shruo growing
in a swamp a 1000 miles south of Rio de Janeiro [9]. It is the first case of a trichothe-
cene derivative occurring in higher plants. The chemical reactivity and the biosyn-
thesis or the 12,13-epoxy-trichothecene system have been studied thoroughly in our
laboratory using mainly verrucarol.



