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The Chinese apparently have some very ~ble scientists who are quite ~amiliar 
wilh Weslern literature and patents. 

The research efforl is regimented and directed tow~rd solving prOblecs of 
immediate urgency and longer range systematic investigation of nalura1 products 
found in China. 

., The immediate problems are : 


FOOD (fertilizers, inseeticides, ho~one_, ~eeds) 


r,  
CLOTHING (synthetic fibers, plastics, cotton, dyes) 


DISBASR (medicinal products, antibioltics, tonics, tranquilizers) 


PRODTJ:TION PLANTS (steel, copper, iron, alloys) 


The more remote problems: 

NATURAL PRODUCTS (alkaloids, prot~ins, toxins) ' 

The Chemical industry is not yet able to support a high standard of living 
in China and is far inferior to that of Russia and certainly to Western nations. 

China has been definitely handicappp.d by tbe withdrawal of RU55ian support 
in science and technology, as well as raw materials. 

POIt.. 
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CONCWSIONS 

1. tbe Chin••• 'pparlntl, hi.. ~ vary able 'Liantilta who ar. quit. 

fa.dliar with V••tara ltteratura &D4 patlat• • 

2. The r ....reb affart 1a n.t.llted anj directed. twad lolviq 

probl... of t...41&t. urlenc, 'aa4 loatlr raQlI I,at...tlc tn•••ttaacioD. 

01 ....tur.l pr04ucca fO'UQd 1D. CblDa. 

the t..e41at. probl... arat 

roaD (fertiltalrl, taa.cClc'•••• bo~'" .....) 

ctor.~ (IJDtbltlc 11"ra, ,laatic•• cottOG• .,..) 


DIlIASI C..dieiaal producta. 'Dtl~lO£le•• tootc., tr&D."1li,,ra) 


n&»UCrI0Ir PLAJn'1 (Ic..l. CGp"t. boa. alloy.) 


The 	.aTI r.-at. probl...: 


NATUIAL raaDUCT. Calkalolcl • • protetal. to.tae) 


3. ·rt. che.1cal Udunr, 1a DOt yet able to lupport a btab u.aodard of 

u'viq: 1D CblAa uel 18 far i.Qfarlor to cut of a"..SA aad ~I't.lal, to 

W"'lrD ....tlOOI. 

4. China haa beaD daUllitel, handicapped 1>7 ch, w1thdr...t of .',.....a 

IUP?QX't ib Icilncl and 'lc!m.olOl'7.....11 '1 raw Me.rUh. 

. .......
~ -



STATUS or CBDt1S11l! AXD CRDflCAl. Tlc1IIOLOCr IN CCtIMIIST CII'UV. 

Thb aval\MttioG ..__da fro. refunc.. fOUDil ia. the open llteratur• 

• uppli.d b1 !;I. An, .uch .na1y.i. ia difficult co ..ka vith aa; 'bLah 

d.p.a of confl'eac. for .....'1'81 r ...ou which will be .hcu....s~ 

1. Chloea. pultUc:aelou 1adl~t. t1:t.at: Cb1Da.. adoUse. ...t be 

owr that. of fr.. hta1?rt... '01' .....1•• V... Y1q-lal (3769 2019 4202) 

kick.d off' the I'lnt Nac!oael SJ'lllPOd~ of .loc~.t.Y'7 (19621 wi&b thb: 

''UDder t.be ablat.aa brlahtn... of the ..la 11Da aDd chroueb the Great. 1..a', 

7orw.ri of 1958 aDd 195', CNl' coUlllcno'a aocuU.t. coaatrucCiOD. nt.rprla._ 

ftr. proc..d1a&: abud • tbou..DCl _U••• day. bl.....ina aDill floud.blDil •• 

cha b10••-sna of • buadr" kla." of flow...."(1) .. coaclu4ed 'With': 

''Yo • __ri.. , tba achanc..at 1a biocha.1atry 4uriq: tb. Pa.t tao ' ,ura 

":•• ben vary '1'8pid without. COIIIp&d.OIl .04 froe 1U*, 00 I ....t raly DO 

the ala. Una of tha party, .ocour..a tb. _ •••• , procaad ritb dat'ar.1Mtloa. 

I. ADd vill. aa4 .td.. forw.rd to r ..cb the .claatU'1c: peak' of the .orldo"(1) 

St.ilar flowry .tata-aot. ara fouod fa "'0, ChiDa•• publteatiOu. 

r _tac-Sub. a,ulp.n.t , aDd train.d peraOlUla', . 

Z. It I. difficult to d.t.r.ta. What 18 ori.toel work aDd ~t i. 

_nly rep..tl.. of vork doD. 1a otbar couocda.. Por ~l. ~ Vu ' Lual­

t.uaa (0702 7127 1350) et.bia thae h. _",eha.uri a -0_ ba.ct.1c'iu -"leh 

ba ~. 'lD J;P). B••a;'. tbb ia 0, O-dt.Cbyl-S-(_tbylc:arba.,.thyl) ... 

pbo.,horodlebloaata.(2) A~othar Chin·..n, Lin Ltu (2651/2692) report. os 

L-_ _________ -'--_________ ___ 
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.. 
•• ....Ht1clda LI aJD wblch .,,..1" to be tho .... COIIpOUD' but be acla1u 

cut it .. 8JIlchuta.. ..,. lilt. tuu... iD. 19S4.C)) nt. 1'D..cUd_ hal 

of ''''trl;. 
'ftata a&a1at .. ~1I' co " d. to .,. laD.UK. of tho V••tora 

Ut••bIn .. a... s.. Me e_ ca•• becaUi' the ebb••• are thOl'OUlbl1 

f ....U.~ ..stll Utuatue ... ,.c..e.. 0' cb. VDlted ltat•• , 11111..... G.~,. 
! 

...tcaae .. 81" ,..uUI' with CMM•• "I'll 1a alkaloid••a, that 

, ...,. an ar'" OIl r.,.I'Ci.D& • ~ alkaloid to which th.,. "" • D........ 

hC ..... eM ,..,..Ical .. ~..s.C&1 pnpertle. an ..tara1aed. it: tura. 

out to ... f..tliar .1~1.1'. 

... .Ie,.. .. ,'*--a ..,. ,bell' raf__c... 

"sue 1...... ua.... POI' .....1•• "Tb.u ,lue prOYi••• b,,11 aQll .-cIta. 

pre.~ ..1... for u.. 1111 'Dttroa~ fortl1la.1' factor1•• vith an 8aDual 

ca,..cit,. r ....ba tro. 2'.000 co '0,000 tn.. lie.) ftb "1'. 'IIothbC about 

a ••••• 

IUC_U are fu,Ulhtly lOUD' _leb nat. that productioa. he. 

berea." SOOI owat' tb. prntA1Y ,...1' but \lD1,.. JOU beN .mat the provloua 

pro4uctloe __ , eM atat_t baa littl. "'1110&. law ,roductiOD nau.r•• 

.... tlttl. wa1••• you keGw .~tb1Da about the quality of the ~roduct. 

Dud. Vorl. War n. a.d..... workiDa uader &. • uat& .,nn. no,'. . ,' .. 
lut 

____c!llL_ _____________-' 
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if tbe quota va. Dot ..t. they v.at back and u••d the rejected parta to ..et 

CM quaU.. Ch.1aa _y do the .a_. 
4. On• .usc: b. cautioul to vel.hi", tnfor.atioa 10 the open literature. 

Por a...,la. Y.o~tUDI HuaQl (7106/5069/2639) report. a _thod for the 

polarosraphlc deter.dnatloa of _th,1 I 60S in the pr•••nCA of p-nitrophanol.(S) 

c~rci.lly 'l'Oduced Z 60S. On. ataht be t..,tH to Ju.p to th. eOllclulion 

tbat the Cbine•• are producina I 605 (Parathion) co..erclally aiace they 

bow 10 ..ch about it. One ",bt aho iMlbe tbat if they produce 

Parathion, they can produce the oXYStD aulos. Paraoxon, ¥bleb ta .uch .ore 

toxic. 

But lat u. taka. clo.er look ~t thil. 'latcbar a t ••l. of ~rlc.n 

ey....aid reported on tha preparat1oD. of rar_thioa In J. Aa. thea. Soc. ~. 

3943. (1948>' ao4 referred to the previO\l8 C.~ vork of 1946. Thay.aye 

tb. reactions involved : 

2 r + 3 C1 2 - 2 PCl, 

PCl, + S a PSCl, s 

2 C2B$ORa + .SC13 • (C2B50)2 - P•- Cl + 2 Kacl 

s s 
I 

(e,KSO), - • " - C1 + ",OG) N02 • (~"s0)2 • - 0 <:!)N02 + "aCl 

~ China.a are cborouably fa.tliar with the J. ~. Che_. Soc. and the 

patent literature and certaiDly picked tbi. up. 

But vbat would tb.y Deed to produce 'aratbion? 

.ev IYcerial.: 'bo.pboru., cblorine. aulfur. ethyl alcohol. pbeaol • 

. • "J.J'
",r' 
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They .uat eithlr ..ka th••• , buy the. or buy thl iftt~r.edl.t•• • 

~ lat.~1at•••~. Pel] ••odtua lebo.id., lad .odlu. attrOpbanol. 

~ .f ekl•• i ...., to ih!, to '1, tb. l •••t. 

TMl'lb ev14..u tbat the ebb••• bave .",!fur, ethyl alcohol , 

nitric le'd, .ulr~'c aei' and ..rha,. ,hlaol. 

aut if tb., produce pbo.phoru. tft • .adarn plant . the, rlquirl In 

.leetrie furaace ~lcb 1D turD rlquirl. hlah .olt,,1 allctrlc curraDt . 

~y c:ov.l' ... tbe latiquated proc... of trNt.1D1 ,boapblta rock with 

.~lfuclc le'd, ••,.ratlQl the pbo.photlc Icid aed ra'uc1aa it vith cok. 

1•• fir. cl.y ratort, but tb. production would b. It.itad. 

oat4atloe of Bel La.t••d of tbe allctrocb.-ical proc... but ~1.1D tbe 

PI'MuctiOil ¥Out. be U ....:.~.• d aad · tb. purity IWipen . 

I".	.. if th.y pr'Qducad pbo.pbartd In.d chlorinl. the ..Id·na of PCl3 
, 

h difficult II OV'l' OVQ TVA people un t ..tUy. If IXC'" chlorl1W 1. 

fed iDto t~ r.actor, ?C1S ..y be produced. Vol••• the C..,.rature in 

the reactor i. cerefully controlled, tbe ..otheraic raac tion caD beeo.a 

violeat aDd cover ..ay .quare yard. of the 11oriou. Cbina•• reople. lepublic 

with .....y product. 

whicb require. ~t... di.tillat1Oft to .epaTate th~. The reactor au.t be 

r ••i.t«r.t to pbe~ol, nitric aCid, and DitTOpba~~I.. 1a a prt.itiva 

tacbnolosy , cbi. ia no ...0 f •• t . 

In • cOUQtry like the United Stat•• , it i ••••y to overlook probl... 

- . . -.------ ------- - -- ­
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for heat1ag and cool1q reacton. aDd u. _bUIldet auppl, of AC aDd DC 

electric curraDt at required volta.". 

On the otber hand. ODe baa to live the actanttatl of Inotber country 

credit for intailla.nc•• ~11Datlon. and ability if tbare 1. ADy iafor.atiOft 

to iadlcata tbil. 

In tbi_ evaluation. I have tried to be c:autiO\!.I in .n1villl at 

jud~t. of the ChiD'" capability 1D "vlral fi,ldl. 

It Sct_Betfie CoaI.renc •• 

Vbile conferenc•• often liv. I1ttl. datailad lafo~tlOD on r ••••rch. 

procluctiOD and tachDolOSJ, thay do 11" ._ evidea.CI of tbe d.ar.. of ' 

lopbhtication .nd .~tivlty. DurIDs tb, y..r. 1964 &Dd 1965 tbere In 

r~!ernc.. to • ...,.r.1 c.onfQ'enc.. 1ft China eM two whicb ..Ie attended 

outdde Ch1D&.. DurlQ1 th••• yearl ••U8.... bad. prea__bly withdraw it. 

actentilic aupport and tbi. China•• effort &nelrely. 

~ 
.e£(6) 11,ta • number of confer.ace. WhIch vera beld in China: 

I. Superlopic Di.ano.i. Syepo.iu.. SbaQlhai. July 7 - 12th, 

Subjectl con.idered vere dielnolia of di•••••• in different part• 

of the body by new techniquea, new lnatru.enta ••nd theori•• of auper-

Ionic ~ffect. on tbe body. 156 p.per. 

2 . Joint Conference of Botanical Society lad Ocaaaoar.pby Society. 

v.a held in Tltaatle. July 20 - AUIU.t 4th. 144 p.per. includina 

thOle on cheal.try of .1S.'. nltro&en flxiOS .lsae and productivity 

by Il,ae. 

3. Joint Conference on Turbine Boiler••nd Hilh-paver Electric Gener.tor. 

VII held in Barbin. August 2 - 10th. rn~ develo~nt of high-power 

lener.tora and larse hydroelectric pl.nta v•• di.cuaaed. It i. too 

.~L-____________~___________ 

http:Syepo.iu
http:evidea.CI
http:intailla.nc
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bad that 10 I1ttl~ iafor..tioft I, livaa. A, .eotionad on pace 4. an 

.1.ct~ch-.1e.l 1adu.t~y t, critical If CbtDa I, to produce phoapboru.. 

C~lOTID' ,04 .odlu. In co...rclal qUADtitt.,. rbi, doe. Dot indicate 

that Ch1aa baa .uc~ factlit!•• but cartaialy .~ that tbey are 

nru. of tbeir a.onaa.ca. 

.bip~ldiaal h".rtenaioa 1G bu.-a' t radio coaltructlon. for••try 

..4 oa. OD alectric liabte. Ltttle 1••,1d of t~....cept that tha, 

Ifo""er 27 - Deca.ber S. There Wire 255 paper. 1aclu4ina drua 

••fety. t-prov.d quality of druaa and drUC praparation to r aplec• 

for-lID product. lucb •• dlbutyl pbtbalate. contracaptiva Jelly. aDd 

. ',U&tb""011.(7) 

1. aatioad Conv.nUOD of I),.ip IDI,iDIUI. 'akilll. Marc:h 16 ... 

April 4 . 1965.(8) ~ 

~1. va•• vlry larle conveDtioD of lovlrn.8ot officla11, 

.aclalera and Icianti,t• . Of areat••t iatere.t v•• the r eported 

,rOl'l'e•• i.D the ,.trol.~ ~wttry. Ott.r report. of inter.at vere 

in ..tallur'1. and a,riculture. App.rently tb.re v••• lot of 

,olitical oratory which &llOUllud to aothina . 

2. Scientific Coafer ence OQ the Va. of .1o••••y iD Medi~l 

IDto.olOSY R ••••rch•••nlDina. April 10 - 19, 1965.(9) 

Thia confereDce vae cODcerned lars.1y with r.a.arch OD coatrol 

http:inter.at
http:a.onaa.ca
http:1.ct~ch-.1e
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in drua ••••y. Kothinl of great "miliclnel I, i.ported. 

3. Thre. account. ara reported of Chine•• att.ndina ~fer.Qc., 

ou~.lde of China. ' colic h••lth official. attled.d • coal.rene. In 

iuch~••c on ~croblo1oay. Septe.ber 1965.(10) Chin••• dal.._cion 

froa ch..ical induatry atteaded • coolerlnca in Pyonayana, October 

1965 (11). Thi. va••pparently I political conference on trade 

S~y: 

Thele coalerencel ,how tbat the Chin.,. are aware of tb'ir 

basic need.: food, in'lct concrol, populatioo control, aead for .ore 

portation. Whether thua ccrt.ferencel are IccOIIplhhiq .nycbina: beycmd 

th%••tenina and eacour_lias leientiatl, anata.erl and worker. i, Dot in-

III I,.ic ••••arch 

.) Inorluic 

Vuy little va. found in tbb field. They au vorU1l3 OQ 
., 

extraction of uranium (VI) ca.pOUDda vith l-hJdroayqui noUne ud. cributyl 

phosphate iu ben&eue.(12) 

Thay are vorkinl on cbeadcal nickel platina and thi. i. inter••tina 

becau.e no .-ntion i. made of electropletinl·(l3) 

The production of .elt ia .till acco.pliahed In a very pri.dtlve 

fa.bion by evaporation of .ea vater In open plta . (l4) 

..-, 
. < 
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t.prove..ntl 1n th_ 9roductlaa of traa and Iteal are cl,t-.d by 

~ovlq the quaUty of cok.. Tbh 1IIprov_nt II ..id to be due to 

Ste,•• l ..d, the vorld in It••1 productloa vith the•• feulty tbearl••• (IS) 

• racent report . t at.. that the Chin'.. hay. perfec,ad , ..thod 

for the uuactioo. of nickel aDd cobalt frOll nickel phoaphone lroo, , 

by-product of flrtl11••r .aDufacturiQa. No d,tall, are liven but t~ 

Ia.tltuta of tbe Chin••• Ac.d.~ of Sclenee.(l6) 

b) Or'agis 

'ro. tbe tafor.atiOD. avan,bte to the author. Chin••• r ••_rc.h 

COIfOUDda includlDl t~lr ,ol,..r . and in pol,.-rl related to petro­

ch-tc.ela ncb .1 polyethylene alld vinyl pol,-ra . 

(1) EtDetlcl of polycODdea••tlOD betw••n dipbanyl -dlehiorolillal 

(2) Pholphoaltrllo chloride- phenol cODdla ••tloal (17) 

(3) Coadla,atlOD of dl(p-carbolypbenyl ..tby l pbolphlfte oxide 

and 3 . ) -di a.1nobeozidene to fora pol~ra (17) 

(4) ~ol,..ri&atiOB of a-olefin. in the pr eaenee of Zeiller 

eatalyau . (II) 



-9­

'rca the literature avan.ble fro. PC., the ChiD... boe beea. very 

fl1••• aite. aod lice. Vh.~h.r b, accident ~ d••tan. the, have worke. 

principally OQ tho.. with lower h~ toxicity value.. Th........ little 

doubt that the, have eynth.elce. the c~d. Ii.ted belvw in the l.~r.-

tory but whether the, ara ..nufacturlQl aftJ of th.. in lar" quantitl.. I, 

.ueb Ie.. cartatn. 

The followlna ~~UDd. are .efiDital, ideatified 1D the opeD CbiD••• 

literatura. 1'Y'I«I\Wntl, tbe, u.. the ~ trade-aa- of tbe hied Stat.. 

but 1D. ._ ca.... tbey ba.,. "'.... o"'r. POI' exa.ple. they refer to 

Parathion a. I 605(22) .ad to OWotraa. •• K 6451(24). In eo.a ca••• they 

have _rely ueed • n~r which tb. author caDDOt 14&Dt1(,. Por ....le. 

1065, 1600(26) aDd 203(30). !be LDSO valu•• ltated vere QOt ..atl00ed lD 

tbe ChiDe" 11t.r~ture but ara takaa from aef. 31 to add ~.ful data. 

Tbay re.fer to oral .4-1Dl.tr.~ion to Whit. albino rat. ift .tlliar... or 

ara. per klloaraa of body veipt. 

"cmION (19) 

Only "1_ rafneuce b ..de to thi. ~~. Ita fonalla b aiWD ..: 

s 
-,0 t 

). - S - _. - CO""J 

DIXE'rJK)ATI (La J:uo, Lo J:uo) (C1GOtf, lCIGOR) (20) UlSO • 245 ..I ..r -10 

0,0 dt.e~hJ'l-S(N-..thyl carbamoyl ..thyl) pho.phoro ditbioaate 

I. o R 
II .I - s - CR.C ­

- . - .. ~--. .,
~"J 

http:4-1Dl.tr
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Ii  pmpll (DnD.I•. lIIClVtII) (21)  

LII,O • 22, ..I .. 

I  
) . . 

, 
'. 

• 0 
la.,o) 1- •_ _ b ~~CB _ 

ca,o I 
~- c - ~B,II o 

MaI"L !!IAtIlQ! ~tb,l I 605, 1605) (22) 
""0' ' ..III 

0,0 dt..thyl ~p-~ltrophea,l t~opbo.p~t• 

""30, •f 
/J-0-(ID-"2

CB30 

'A!AIBlOI (I 60') (22) 
""0 - 3 ..I,. 

c2.." .,. • 
/.-0-CD- R02 

~..,o 

SISTOI (DIMI~, I lOS9, "thy1 1059) (20) 

ayatbea1ae4 10 tbe I.boutor, levll'al cbloriMted or&aDtc c~d. vbicb 

have value •• la••ctlcld•••ad ODI b.rbielda (the f.~l1ar 2 ,4 D). 
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Thio-n'A (23) LDso - Dot evan.bI. 
Tria (I-a.iridin, !) pholphiae .ulf1de 

s 

"2e i ~ 


1/". - p - . / 1 

"2e I \CB2  

N  
/\

"2e - ""2 
~ (Chloricfd.) (24) til,. - 25 • ../Wa 

Cl Cl 

el el 

el--­

el 
_ (24) 

LDso • 250 ../1& 

LINDANI (666, IBe) (25) ID,. - 12' ..iW& 

el 
ely el 

Cl Cl 
1 

.'.  
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(24,!!!!!tWI (It "51' ..,'0. 2....'.. 

OO-----SOZ e G
II

C1 C1 

"'50 • 560 .,..(21) 

1.1)50 • 375 ..lEa2.4 D (Berblcl") (24) 

"t"zCOOH 

lV'"c' 
PbOlpborua .uUW.. . ..5, ed PZSs (26) 

VnlcS_tUi.d s-o-oued. OJ "xtW*' (26) . (30) 

1065 . 1600 aad 203 

Cyclohexylpbo.pboDyl ••ter. (21 , 28.29) 

Then 18 flO doubt chat the Chio... are capable of Iptbeda1Da; in cb. 

l.boratory .oat of the ~ lft.tettetd•• and harblc14•• aad tbat they are 

kept up- co-date witb ehb •• , bClWft by the knowl.d._ of Yen recent C:Oa!pO\Illd• 

• ueh at tt.e.tboate. The7 do not ,bow the chorouabn... and lopbhtic.aUOD 

-.. . _.... . 
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of Sovi.t cheabU. Por ~le. tbe very fine vork of A. Teo Arhuaov (32) 

1962 aa4 (33) 1963. which .how that tbe 5"I.t. call .tch &a)"thl.,. he1'01 

doa. in the Vatted Stat.. _d Gal'WUi,. 

'aI'M,. tM Cb.1Ile•• an coaCetlt'C&tiDa 1:t.1r aUort. OIl tho•• _uriah 

which ar. of t-diate u.efulD... in ~"ovba t"lr fara crop. by co.bat:iq 

ina_cta aad ...4a which &1'& har.lul to tb8.. It t. .1ao ltk.ly tbat thay 

.{tbdr.WIt fl'. t .... 

"ithto. thelr bol'den which baa ,b,.dol..l"l .cUrlty OQ b~. '!My have 

b.... parUculady iDtaranad 1a. alkalotu ad; Pl" ,;a1a.. but hAve aho abova. 

'ntarun: ia p."c:bocbea1cal ••_aU aael tr_quilban. Tbb la Dot UlW8ual 

oplua tran. Tben u& .ho ~u that auldcle 1a 011 the iAcr.... ill China 

aDd otber ~mut1c coua.td••••ad tbb qbt aUI' iDunat 1D traaqulllleu. 

No aU..,t will be. _d. to ett. eftry refereaU to a ...cUZ'al product dllce 

ebb would be e:neadva, kr1D.a. aod 'QOt vUy eoUlbteallW. (3It).US) ,(36) 

The,. clat.. tbat tbe D~.I' of \101oalcal "uloid. which they hay. 

Mea fowwS co be u..ful In .dldoe (34). ney cut. further that tbe 

fro. 20 to 2,50. (34)
I I 

.,
---- - ",-"" 
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I. AU:.u.oms 

Ar.oaU_ buUaUfoU,. Dr bwtdch. (39). J ..-B\IDI Chu Sb-a-t'lo 

r ....... V.i-.......... claw bol_Ue.. of fO\ll' _lkaloid. fro. th.u done 

whicb tbey .... I.n.-etae At If C.... D. They Ii.. ..,irical for.al.. eftd 

.0.. ,byeteal cODat••te. The for.ut•• are .1~ ..: 
.." ..... A . <21"3,°2- lullatia•• - C24S"O," 

~ll.tlae C • C2,W410,. lull.tia. D - C23I],O,. 

tnillactae I. •• atnctu.rat for.1... &ra ,ivea. 

tbat it COIltal... ~02' -=a,. ~. aDd OK ,roup. plU8 • d.ouble bond . 

Marck (31) pa._ 1014 ,Iv•• the etructura of t •••ttine as: 

- a.p. 210-2Uoe 

-:5 _ + 150.30 

1MY think it U aD l~r of t ....tlio. but it _,. be only aD UlpU't'C 

fora of ta.aettlaa rather thaa a a.v alkaloid. 

PJrrol!.!d!Q! (41, 42). Yuaaa-1UQI Cbu. Cblb- chaD Lu aDd JaD-buua Chu 

claim dttlcovary of • DVV alkaloid, ~craa.tlD•• C1afi2SNO, fro. crotul.r!_ 

.ucr~t. dav.. Have••r , chi. Ie the ••~ foraul... that of retror. lue. 

a.p. 214- 215 . loeb .1.... ret'.ronee1e a e1d, CloB1606 on alkaHne hydrolysh 

. M"'>._ ~•• ~ ... _ ._ . -- - _..._ .~ 
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Echlnop.ine (43). Dr. T. lav.t.ni r.port. on the ut. of a new drua 

.chiDOp.in. a•• cholin••t.ra•••uppr•••at. It i ••t.ted that thi. drua 

Beary (31) p. 413 aive. the id.atical .tructu:&l for.ula for ••cr.aiD' and 

na.e. it I-_thyl-Ifoquinolon.. Kara a.a1n chia 8O-c.&lled nMt drUS ia 

prob.bl, .n blpur. fOI1l of "cT.niD.: ft0:)
I 

C-K. 

IrlO!!trin. (44). Chi-Cb'QI r.~ cl.t.a • nav ..tbod for the i.olacion 

of 'rao.etrina "'iDa • 0.05 M .olu:iOD of I!Cl cOGUla1D& cba drua .ad pe..inC 

typ.. Strippins va. acco.pll.bed by tr••t ..at with 51 -..DDi•• follQWe4 by 

.c.toD.-.tb.r (3:7) or .c.toD.-chlorofo~ (7:3). 

ltV!9lfi••lkaloid. (45. 46. 47). S.var.l r.f.r.Dc" .~. liven to tbe 

rauwolfia alkaloid.. Rauwolfia v.rtic1l1.ta (tour) ("'11) 1...id to reduce 

••rua cholin••t.r." activit, tbru action on the blood pr•••ur. in • .~l.r 

way to r •••rpin.. C. Y. Wu el.~ tb......ff'ct. fro. rauvolfi. yuDD&D.n.i. 

T.1ana var 'DlU.tilolia, 

Mltcell.nlllOUP l1u101d,: W.ll docu.lnted vork h.. bUD don. OQ four 

other .lkalold.: G.nt1anidia. (48). Sino.cutln. (49). Lien.iain. (jO). 

11. TOBACCO ,",sAle Vll"$ (51). (52) 

1\1 Sbaaa Cbaq r.porU wrlc. on tob.ceo .o..ie vir", (THY) aod anoth.r 

..,,.i,; vir". (YJlY lS). v;d,cb b. cl.iM i •• aew .tr.ia. Tbla t. .1a11.r to 

tb. c~n .t-r.b .nd to th. HI. .train of 'DW but dlft-n in the cont.Dt of 

thr.onia•• 1.~iD', '.01.ucla••nd a.partlc acid. 

http:v.rtic1l1.ta
http:r.f.r.Dc
http:c.toD.-.tb
http:chiDOp.in
http:lav.t.ni
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Tbz'.. dpUiuQt toaiDa of aa.t.l orl&lIl ba-:-e been reporucS. 

Cbe:D....CbuDa "laq (53) raport. 011. the COIlUDt.raUOIl of • toala tE'o. 

POnDean cobra ..... which h. ea... sobrotodg_ Thb .., acco.pU.h•• 

by col_ chr_toarapby OD CM-caUulo... Thb baa • .olec"lar vel.be 

of 11.000'" 18 6.7 fold ..ora coste thaD. cbe od,iDat venoa. It. 1D50 

to -'ca i. 1.1 ...../.ou... It 10'" it. toxicity aftar cryptic 'ta.'CIDD. 

It 'e .ppareatl,. of proteiD UCla' bve 'GO for.al. t. atvea.. 

An anOQ~' doctor of tbe Watlooal baCltul:. of Ilultb. Tokyo reporud 

that • lI.uroto.1n baa b"1l obt.bed Era. ...rlft. ameltd. It h Nlid to 

be lluel.cwua. !Jut thu raport (54) ••.,. D.O detan,. 

The .... 4octor reported {55} that a'poDia 'e the toaie priDcipl. in 

,ta[flab toxiD. It 1, atated that AD .tt.c~Qt cODtatae4 r ••ult. of 

~rblaQta 01Il ita pbydolos;;'ul activit,. lnat it .._ DOt • part of ebh 

report (55). It would be later&.elDa to ••• tb••• data becaua& Sapoa.alD 

Ilycr.lde. are aor..lly aontoKic to .aD by ozal lace.tlOD but toale to 

fillb aDd .0.. other IGtlNr lo~ of aalaah. They are toxic to .eo wen 

injected. into tbe blood. .tr.... 

tv. DJ.!GS or 'LAlIt Ql.mD! 

Beazola - Wan-yen Llea et.al. (56) .ad. a botanical a-ploratioD 111 

Sout~ra C~ Ira. 1960-62 to find aubstltut•• for l~rt.d , r••1n leazoiD. 

They cla1a that three plAllt:. yield.d ••tlafactory benaoin red.aa. Tbe 

usual N\II'Ce of ben_oiD 1. S..-tra, Ja.. aad Than.all. ..u:obt. is a dru. 

of .tuor importaDe. wbicb 1. nor.ally .xtractad fro. plant. of the ••DU. 

'. ' ,,- .....~ 

. --- --------~--------------. . - -----. 

http:lI.uroto.1n
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Eryat.ym - "ei-Iheng Ho et.al. (57) iny••tiaated cardiac effectl of 

erylimum cheiraDthoide. L. which Brew wild in China. They clai. the drug 

i, • cardiac .tL.ullnt but lell powerful thaD K-Stropbanthin. They report 

an LDSO .oule dOl. for thair"dru; a. 5.24 ! 0.48 slka (i.p.). Merck (37) 

p. 985 aivel the LDSO rat dOl. for ~-Strophantbin a. 15 ../ka (i.y.). 

Their clat.. appear to be realonable. 

Peoralen - rlu-k'ang Han and Cho-pin tuaD .(S8) claL. a ,ati.factory 

pollros~.phic method for detar.iolna plor.lea. r,oralea il a ~Dor drua 

u.ed in the treat..at of white Ipot. on the .kiD. H4rck (37) p. 670 

Itatel thlt ploraleu il 8-metboxyl (furano - 3 ' .2' : 6.7 - cou.ar{n) lad 

10 Ihould be reducible. However. other reducible component. m1abt iaterfere 

unle•• the balf-vave poteat1a11 vere very differlat. 

GrUoUa umbellate - Li-vell Wang et.al. (59) uuciied. the dlu"tetic 

effect of Grofolil umbel lata OD dogl. Tbey found that it produced marked 

iucreale in urine output aad an increal' in excretion of MaCl and Eel. 

rhi, il another ainor drug uled ia the treatment of certain typl. of .d.... 

Oldroalandia - Cblu_tllang rl' at. at .al. (60) inv.ltisated cCMlPQnenta 

from the alcoholic u.traction of Oldenlandia dUfulA .(Willd) IOKb I. They 

clatm iaolation of four ca.pDn.nt,: beDt~tacODit1ne••tisaaaterol. urlolic 

acid. Ind oleanolic acid. Thele are all veIl-known. ·They allo clat. taree 

other componentl II yet unidentified. 

Aralta root. E'o-cbih 7u et.al. (61) iDv••tisated the product. 

obtained frca the root and .Um bark of AraUa mand.burlca lupr. et Kaxtm. 

These roots h&ve long been ua@d in Chine•• medicine in the pre,.r~tion 

of general t~~!c.. The root bark. ar~ ~~r~ ~ . Tc'u-l.~y. In China. 

Very little information i. given about thi. Inveltiaation. 

http:ca.pDn.nt
http:Eryat.ym


-\8­

dacoecloal of Re~nD'- ,luteoo.. on rat. lufferina fro. renal hyper-

tea.dODa n.y das.. rMuctioa. of blood prulure with ebb d1'UC. aho 

iaproved nul fUDctloa. and deer...ed .,rtaUty. However. nO c~.nt. 

are idlntUted.. 

Tea or IIA • luo-cbu Chao aDd Ch'una-cbia Hu (63) iDV••tis_ted the 

. effect I of four .oticbolia••tar••• _,.nta on tbe hypotlnaive actioD of 

tea or TB. It. h not at an clear whetber they vere \dina ordinary e.. 

or tetraetbyl ...onlua chloride whicb 'I • veil known bypoteDllve drus 

&ad oftea ltltad •• TEA chloride ( ••• Merck (31) p. 1022.) At a07 rate. 

they louad tba~ Dealtia-lna. lycora.Lne and .alantba.ine revereed the 

hypotenllva action but ••erlae had little effect.. 

ChiDe•• rbybaEb Ch"iuaa-hua Ch"eo It.al. (64) ,tudi.d the aoti­

bacterial actioa and Itability of lolutioal of rhein aDd ..odia obt.1fted 

fail to .antion t6~ lolvant. The, are very la.oluble 10 vater but eoluble 

in NaOB. "&2003 and ammonia anL apariDily aoluble in organic aolveota. 

Thay fOUDd that aolutioaa of rhein and ..odin inhibit S.aureu. but arei 

I 
I 

not bactericidal. liboflavin. folic acid. and nicotinic acid ar. atronsly 

antaaooiatic to the action of rhein and emodin. 

I 
1n folk ..dicin. of Chine. One (65) v•• on the aeed. of oroxyleua indicum 

(L) Yent. (Blcoonl.ceae) ~bich have been u,.d in preparation of liD~nt' 

and the other (66) OD the eaaential oil. from Clnna-onum Ilandullferu­

l'Iel..n aDd CluDa1DOQ1W11 bocllnlcri. LevI. Neitber of th..e UIlcovare4 I 
i 

anythina new or atartling. i 
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SlDIWlY 

Notb~ really 81snific.at ~ Gut of th••• etudt•• of plant productl . 

T~ ~~~,e•• are Itudyina all eorte of folk re..di.. in an atte.,t to 

identify the aetive Ingredl*Dt or ~naredleat. in root., It... , aad l ..vee. 

Thi, 1, laboriou. work but ..,. tUrD up la.etb1na aicnificant in tI.e, 

allow the lynCh.li, of • drua ulually obtained fram nlcural product., or 

provide a lub'tieuel for t.porcl. d~.. Aay of the•• loal1 -'ahc t.prove 

the ICOQ0-r of Chi..... 

v. 'SYCII?CHD!ICAl. AlCD BIOCHptICAL AGUTS 

.Ju-yuo Chi (67) poiDta out that ..,baal. b.. ,bUel. iD Western sod 

Chin.,. work ITo. ...rchiaa for .,ente to b. v••d l.aiDle fDfectioua 

disea'.1 to I search for tr..tment of p.ychol.e. ~c.rt ~~ ,lr1ctric 

dile.ane. Por example. he pointe Out that laipraaine aDd ud.tript,.Unl 

are u.ed I.ain.t depree,ive ,.ycbolte rlther than electric abock &ad inlulln 

therapy, vhile cblorprothizaae and cblopentbixlna are u••d ,.atn.t ..uic· 

depr•••IVl paychoaia. Thta la vary .ucb more opt~atic tbaD We. tern 

report. bec.u.e it tauor.. .lde .ffecta aDd eff.ct. of proloaaed treat­

.ent. It i. al.o .traose that in • countr, •• ov.rpopul.ted aa Cbina 

that a.riou. effort la .iv.n to leriatric di..... . . 

!eaerptne - Three report a vere fOUDd (68. 69 , 70) dealiag vitb re.erp i ne. 

it. phy.iologic.l effect., and ita therap.utic ua. a. a traaquiliaer. One 

f&.IDJ.Uar rith vorke lueb 'I: Nathan S. ~Uae, PncbopbaJ'PcoloIY. Amer. 

A.loc . for Adv . of Scieace, Waahlnaton. D •. C. 1956 vill find nothiua new 

or I tarttina 10 the•• reportl. The Cbine.e view that exper~nt.l vork 

on dOSl, .ice and rat. may rep lac. clinical Itudi.1 on bumenl i. parbep. 

naive. 

http:lynCh.li
http:81snific.at
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} 
Diasetylneriifoll0 - X'al-li Lo et.al. (71) found that acetylation of 

j • narllfolln produced a product that i. lea. potent thaD oerii(011o and it 

acted .ora .low1,. It i. a central aervou••y.ta. deprellant In pi,lonl 

but DOthinc il raported about ltl affect I on "D. 
Aptabute - Yu-wen tu et.al. (72) report on thl effect of aot_bUle on 

the lu1Jlequnt ada1nhtraUon of pentobarbital. bp.rl.euul aaiAah (_ice 

&Od ratl)llept loucar vban they vlra liven a dOl. of .ntabu'e 2-12 houri 

bafore pentobarbiral than did tba control aat.&l' vho had 00 antabuae. 

Antabu,e reduce. the hepatic alycoseu content but ha. little effect on 

liver .Icorblc acid level. AQtabu.e ha.kma baan Uled in the trelt'-ftt 

of acuta alcobolt.a but thare la no ladication in thi. report that it va. 

concerned with thi' u.a. 

Derivati... of "-pblnylpip.raaine - Ch'i-tLng Chou and Ju-yua Chi (73) 

iDYeltllaced derivative. nf H-pbenylpipera.1n. a. deprea••nt. of the central 

aervou. 1,lt... tbay were iDtere.ted in a Ilrie. of iodolylalkylphenyl­

piperllinel. Cbansina the alkyl &rOUP OD the iodole DOiety or tbe pbeoyl 

&roUp caUiad .~ chan,. in the .trenath and .pecificity of the ca.pound 

but if tbe phenyl sroup 11 re.ovad or replaced b, an alkyl Iroup . almoat 

all clntral nervoda Iyltea effect i, lo.t. fbi, ..y be very Illnificaot 

in iDdicatina • lophiatieatioft in difficult .70theae. of thia claa. of 

COlllPOUDda. 

CHDIBSI D!?USI!Y 

Tbere can be no doubt that Conmm1lt Cbina h _kina every effort 

to iDcr..le ita production of food (particularly .~ar, pork. rice, and 

aalt), fertilt&erl and inaecticidel, fibera (cottoa and ayntbeticI) . 

machinery, aad ammunition. It hAa bad .erioua weather probleaa vhlch have 

http:H-pbenylpipera.1n
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hurt asricultural production and flood. have hurt the production of 

.alt. 

However . it appear. that China 1 ••0 ....r to let into production 

that it 1. by-pa••ial adequate p110t plaat .tud1•• before bu11d1nl plant•• 

W••tern exparienc. hal .b~ that this can l ..d to .eriou. delay•• product. 

of poor quality, and wa.te of r.u ..terial. aDd ..chi~.ry unlel' th.y .r. 

copyinS a well-e.tablilhed plaot procedure which hal alraady b.eo worked 

out io JapaD. aUl.ta . or tbe Untted Stata• • 

For eaample. tbe Liaa Nitrosea Co. of AUltrla 1. reealvins lic.nle 

feel for product ton of a D*W flber, acrylnetril. The plant 1. baiaa bui~ t 

:hl ChiDe by LUIGI of P'raakfurt. Walr. C.z.any (74) . Tbb plant h delianed 

to produc. 10,000 ton. annuaLly. 

Japan i. export1n& to ChiDa a number of rav ..tertal. (7S): 

lenzln" 22,000 ton. nOV aod aootb.r 30,000 ton. later. Thl. 1. 

uraaatly needed for production of poly.tyrene, paiDt. and cla••ina "aleatl. 

Polyethylen. , high pre.lure fil••Dd re.ia (1.000 tODa). (76) Thi. 

1. the fir.t tlme Japaa hal furn i .h.d .uch ..t.r i al. to ChiDa. ChiDe 1 • 

•hipping .ulfur to Japan 1Q partial payment. 

Octanol . Japao be••hipped al read, 2,100 tonI and 1. con.idariDa aD 

additional order for 500-600 too•• (77) 

Dioctt lpbth.late, nor, ( 77) Ja,-n hal .hlpped .1,760 ton. of DOP or 

viII have by Octobar 1966 . Thi. i. neaded ~ tbe production of vioyl 

plaltie•• 

SYNTKITIC PUUS 

Chtne.' clalu that a number of .ynth.tic fiber pl.ntl .re DOV in 

production (7!). "0deta1l . aIe S1veD but lt i. likely that the.e are 
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vlDyl pla.tic. for raincoat. an. protactiva clothia& (79). pla.tic fibera 

for fi.biQa Q.t. an. fo.a ~bbar for lifa pra.arv.r. (79). Th., ar. 

t .bilr. la DO iodlcatioo tbat the, ar. ill proclucUoa al ret. ney do 

deS. prodt.ICtioa of pol,c.tteU\lIOroeth}olaa. ruia wbich t. .old io tbla 

COWltry a. i,fln. tbb b be1o& produced lD. Sbaaab.al.(81) ChiM .ho 

cla~ prodt.ICtioa of acr,loaitril" poly.crylonltril., l~pr.c.ar. 

pol,.th,len. an. poly.tyren. iD SbaQabai (82). tba, .tate tbat tbu. are 

TbU r.port ., be ••p.ct baca""a it " 1m.0VIl that Rued. baa juet 

CODclude4 aD 'ara..aat with 3apan (13) for ezport of a lara••crylonitrile 

plaat (ISO toa/da,). rhi. r.port al.o .tata. thet this i. the fir.t tL.e 

.cryloaltrila t.cbDiqua. bav. beaa ezpo~ted by Japan. If tbe China.e 'i' 

DOt .at tb_ fro. a\l8aia or "'apaa., "b.re 'i' tbay .at tbe.7 The chndcal 

t.dmolOl7 of Cbiaa b urealnl, iafedor to that of aUlSia and yet 1\I8.la 

baa to bUJ plant ad. bow how fra. JapaD. 

ffi!.L W CBDIl~ (84) 

produeiaa a n~er of cod tar chea1cala: 

a-..t~yl DApbtbalene for u•• a. dye carrier .ad for preparaCloo of 

plant Irovth ho~nl, naphthal'n' .cetic acid. They .tat. thi. i. ao 

oUy liquid with ••p. Ie.. tMo - 200c. (Correct v&.lue i. -30.80C) . 

I, bo-_thyl naphthalege for u.. ia preparaUoo. of vttaaiD C. Thl,. do 

l not .tate which Yitaaln C the, ..ka. (11' '1' 13. 14 , Is. ~. or '17). 

Carhecale. , -DibeDZo (b,d) -pyrrole. for ~••• dye intermediate. 

They clata 9S~ purity of the product. 
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I. 2. 4 trL.athylbenaene. Thil i, 101d in the V. S ••• p••udocu.ene 

.... ul.. for tbeir product ¥bleb they .., I, 981 pura. 

lea_.pe - They clat. the follovlas ~uallty .t.a~rd.: 

Specific Iravicy 20/4oC 0.877 - O.lao (U.S. 0.879) 


Cryatalll&atioa pointl Ireatlr than '.loC (U.S. ,.SoC) 


Thiophene - 1... tbaa 0.0005 ~ 


Initial dl,el11'Clon point - oYer 79.aoe (U.S. ao.loC). 


If thi. I, true, it il equal to tbe belt blaelnl produced in the V.S. 

Ph!Q!Dtbrenl, C 8 • isomeric Vitb .arhr,claa. They clat. their
14 10 

refined product be...lttna potot 98 - IOOGe (U.S. 100°C). They .tate 

only ezper~Dt~l ule of tbil product. 

Quipolina - C,H7N, benzo (b) pyridine. Thtl i, • coaa.rclal arade 

uled .1 raw ..tlrial for Dicot.inic Icid Iynth••tl IDd ella •• • lolvlnt 

for reltna and 011 of turpaatine . 

AatbrlceOI. C14H10 ' 1.oaerlc ~th pheaaathrena. V,ed for 'yathe,l, 

of anthraquinone dy••• 

Acetnaphth,a,. (7) Ie i. not clear what thi. co.pouad is. No 

formula i, liven and it .isbt be a napbtheoic acid: The, liv...lttal 

potat 93 - 9SoC . 

r Diph,ayle. Thi. ia another vaaue reference. Diph,nyl it.elf i. 

obtained from coal tar and ~. a me1t1na point of 69OC. Tbe, ••y their 

product melt. over 64°C. They atate that they uae i t a. rav material 

in pl.'tic. and for treatina paper in which frule 1. VTapped. 

Indol... fhi. i, Inother vasue reference. They Sive tbe .eltiD@ 

point .e over 4SoC. lDdole iteelf hal a meltina point of S2oe. However. 

II 
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tb8y .ay tbat a purified product hal a .eltinc point over 76°C. They


I., it 1e ~.d .e • p.rtu.. atabilts.r. 


So xy: 


It a.- evident that the CM.na'l bave • r'''ODI.bly 1004 coal tar 

e~cal. 1n4~try judliac fro. the vari.ty eAd quality of product. which 

thoy report.. lowavlr t 11.0 procluctiOD flaur.. ''1'' siven and. one cannot 

judi' bOIl the nt.rlne.. h.r. a. to tbe '101'-8 produced. bferenc.. 

as t 86, 17 aa,4 II live report. on !n4u.trlal production but aU of these 

cit. perclnta.. locr..... aver previou. productloa without Ilviae pr.viOUl 

production flaur'" 10 th., ar. lar••l, ..-atnal.... It ..... that the 

Chiae•••1.,. perceta•• f~p.rl' vbee productiOD. 18 _11 I.l104 tODD&lI 

ftaurl' Vb.n it. il 11'1',1. The cbaae•• 1'1" that ~l tar che.1c.l. I'l'l 

la ltcht productioa. 

C!IDl1CAl. tmDr1ms 

The Chll1.••• bave • aumber of chemical fertillaer pllDt. in diff.rent 

part. of thl couatry: caDton. SbaQabai. Li.oaiDI proviDce, Lan-chuo, 

D.lran, lJriu . ?lplDa. (89. 90. 91. 92, 93). 

!Is. th., claia tbat the Sbaoaha1 plant is prociucioa 40,000 metric 

ton. anDually.(89) Plaatl arl al.o ••id to be produclaa urea 10 LlaoaLna 

proviDe., thl, c:La~ fiftleo o.v plant. have b.ea built .iDee 1958 but 

.iva DO productl00 flgur••• 

A--enta. They clat. (91) that 14 1aral .nd ...11 pl.ntl in Lan­

Cbuo, D,lrCD arul 1.!riD. are product!l8 Iynth,tic a.KH1ia. oal, percent,se 

ftaur., are liven aDd .o~he production 1. probably emaIl. 

'. , 
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A-dum sulfate and '''?DiU! pholpbeu. The Chin••••ppur to be 

of tbe h1&ber percanta., of nitroaalI. in una. Tha,. are ,tUI produciDI 

eo.. but nO figure. are livea. 

The Cbin.,. ,roudly des.. that 1 . 870 a.H ,laDcs an ,rOlfuc1q 

chea1cab itt vario". pertl of China but QO procluctloo Upr•• ara atvan. 

There are 'UODI ludic_dOD. that tbla .pproach to procSucttOD. ba, beaD 

• 41...1 f.l1~e, •• it va. in the production of .c••l. It Ie avid'nt 

tbat CbtDa i. d••peratelf lack!aa La enouab fertili"r for ita crop. an. 

viii have • food ahort••• for Ia.. year. to ~. 
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