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STUDIES ON ORCHZhKEAE ALKALOIDS-IV.1 

SCREENING OF SPECIES FOR ALKALOIDS 2 

BJCJRN LWING 

Institute of Gr8anic Chemistry, University of Stockholm, Sweden 

(Received 2 September 1966) 

Abskact-Furthex scmening of Orchidaceae species for alkaloids* has been carried out and the analyses of 
548 species are presented. Of these, 63 were found to contain more than O-1 per cent alkaloid calculated on the 
dry weight, while a further 164 species contained more than 0.01 per cent. 

To BE able to draw any conclusion of taxonomic value from the occurrence of alkaloids in a 
group of species, it is important to know that approximate total concentration of the alkaloids 
present in each. For this reason, at least some of the tests used must give some idea about the 
concentration of alkaloids in the test solution. A test which only gives a positive or a negative 
reaction with all plant extracts, regardless of their alkaloid content, must be either discarded 
or modified. The original procedure for the qualitative detection of alkaloids given by 
Cromwell3 and followed by many authors, does not fulfl the requirements mentioned, but the 
improved micro-method by Abisch and Reichstein can be used with only minor modifica- 
tions. This method is based on the following six tests : DragendorfT spot test, Mayer, Hager, 
Wagner, Sonnenschein and silicotungstic acid precipitation tests. Only if all six tests are 
positive, is the species considered to contain alkaloid. By comparing the amounts of pre- 
cipitate formed in a test solution by Mayer’s and Hager’s reagent with those formed by the 
same reagent in a solution of known alkaloid concentration, and comparing the strength of 
colour in a Dragendorlf spot test in the same way, it is possible to estimate the alkaloid 
content within a power of ten. The figures so obtained have been verified by actual isolation 
of alkaloids from several of the alkaloid-containing species,1g5*6 and are presented in 
alphabetic order in a condensed table using a short notation. The following signs for the 
total concentration Q of alkaloids are used (the corresponding signs used in the previous 
paper2aregiveninbrackets):a>0~1~0, 5 [+++];O~1~0>a>0~01%,4[++];a~O~01~0, 
3 [+(+)I; O~O1~O>a>O~OO1%, 2 [+I; ak:ONll%, 1 [(+)I; ~<0~001’$!~, 0 [-I. Further 
details of the experimental procedure are found in Paper I* of this series. All analyses were 
made on methanolic extracts prepared from fresh, living plants which were not dried before 
extraction. This is important, since many alkaloids are extensively destroyed and resin&d 
and thus become nonextractable when the plant cells are killed slowly. 

1 B. Lm and K. w Acta Chem. Scat& 19,1607 (1965); Part III of this series. 
2 B. LW, Acta C/tern. Scud. 18,1507 (1964). 
3 B. T. CROMWW, In Moaktx Metkuds ofPIant Analysis (Edited by K. PAECH and M. TRACBY), Berlin- 

GClttingen-Heidelbtrg (1955). 
4EAmsc~andT. aw, Hclv. Chim. Acta 43,1844 (1960). 
3 B. LW and H. TRXNK~ Tetmhezhn Letters 921 (1965). 
6 B. LWINO et rrl., Unpublished results of current work. 
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RESUL-~~ OF THE ALKALOID ANALYSES OF ORCHID SPECIES* 

Acanthephippiwn mantinkmum L. & C. 1; A. sylhetense Ld. 3; Acineta superba Rf. 0; Acriopsis indica Wi. 0: 
A. javanica Re. 4; A. nelsoniana Ba. 4; Acrochoenepunctata Ld. 3; Aerkies jarcklanum Sr. 3; A. quinquevul- 
nerum Ld. 3 ; Agrostophyllum bt&spida urn Sm. 4; A. callosum Sm. 2; A. mqius Ho. 4; A. sp. 12013 ; Angraecum 
phillfppfnense A. 5; Anoectochilus lanceolatus Ld. 3; A. setaceus BI. 4; A. tortus K. &P. 2; Anota viokzcea Sr. 3; 
Ansellia africana Ld. 4; Anthogonium gracile M. 0; Apostasia wallichii Br. 2; Appendicula cornuta Bl. 4; 
Arethusa bulbosa L. 5; Arundina bambusifolia M. 0; Barbosella sp. P283 0; Bletia campanulata LL & L. 2; 
B. purpurea C. 4; B. sp. 663 2; Botriochflus macrostachyus Le. 2; Brassavola acaulis Ld. 5 ; B. martiana Ld. 2 : 
B. multiflora Sr. 4; Brassia allenii Wm.1 ; B. chlorops E. & Rf. 2; B. gireoudiana Rf. & Wz. 0; B. longfssima 
Na. 1; BromheadiaalticolaRi.4; B.$ndlaysonianaRf. 2; Bulbophylluma~ne Ld. 2; B. baikyihlu. 2; B. bisetum 
Ld. 2: B. bracteatum Ba. 5: B. careyanum Sp. 2; B. clarkeanum K. & P. 4: B. cuminghii Rf. 2; B. curranff A. 4; 
B. cylindraceum Ld. 2; B..dearei qh. 2; Bi gy&nopus Ho. 1; B. hirtum id. 0; B.leysianuh Bu. 3; B. listeri 
K. & P. 4 : B. medusae Rf. 4 : B. nematomnium Mu. 4: B. revtans Ld. 2 : B. rtikium K. & P. 2 : B. rufinum R f. 4 : 
B. sp. P2i5 2; Calanthe discolor Ld. 4;C. herbacea id. 4; ?. japonkakl. 5 IC. labrosa Rf, 4; C. maruca M. 4f 
C. me.yicana Rf. 2; C. rubens Ri. 4; C. sieboldi De. 5; C. veratrifolia Br. 4; Calypso bulbosa Rf. 4; camarohk 
apfculata Rf. 5; C. phrllippinensfs Ld. 3; Campylocentrum micranthum Ro. 2; C. brenesii Sr. 1; Catasetum 
cassideum Li. & Rf. 4; C. cernuum Rf. 4; C. dilectum Rf. 2; C. discolor Ld. 3; C. oerstedii Rf. 2; C. pileatum 
Rf. 3; C. saccatum Ld. 4; C. trulla M. 4; C. warszcewicziiti. 5; Cattleyapercivalkma Ht. 2; C. schroederiana 
Rf. 2; C. violacea Ro. 3; Chamorchis alpina Rc. 4; Chfloschista hmffera Sm. 5; Chondrorhynca discolor Al. 3: 
Cirrhopetalum &turn K. JL P. 4; Cleisostoma brevipes Ho. 0; C. gemmatum K. & P. 3 ; Coelogyne corymbosa 
Ld. 0; C. fuscescens Ld. 1; C. marmorata Rf. 0; C. ochracea Ld. 0: C. sparsa Rf. 0; Colax jugosus Ld. 4; 
Comparettia falcata P. & E. 2; Coryanthes macrantha Ho. 1; C. sp. P309 1; Cryptocentrum inaequisepalum 
Sf. 0; Cryptochilus Iutea Ld. 2; C. sanguinea Wa. 2; Cryptophoranthas sp. P325 2; Cycnoches aureum L. & P. 2; 
C. chlorochilon K1. 2; C. egertonianum Ba. 4; Cymbkiiam atropurpureum Ro. 3; C. canaifculatum Br. 0; 
C. faberi Ro. 5; C.forrestiiRo. 4; C.gammieanumK. LP. 2; C. hoosai Mk. 4; C. irkiifolium Rx. 5; C. lowianum 
Rf. 4; C. mastersif Gr. 2 ; C. pumflum Ro. 4; C. rubrfgemmum Hy. 2; C~&oedfum acaule Ai. 0; C. cak-eolus L. 0; 
C. macranthon SW. 0; Dactylorchis sambucina Ve. 2; Dendrobium acerosum Ld. 1; D. adae Ba. 4; D. agrosto- 
phyllum Mu. 4; D. amethystoglossum Rf. 0; D. becklerf Mu. 2; D. bicameratum Ld. 3; D. b&ibbum Ld. 3; 
D. blumei Ld. 3 ; D. canaliculatum Br. 3 ; D. cathcartii Ho. 4; D. ciliaturn Pa. 2 ; D. clavatum Wa. 4; D. comatum 
Ld. 0: D. crass~node B. & Rf. 2; D. crystalltnum Rf. 2; D. cucumerfnum Ly. 0; D. dearii Rf. 4; D. delicatum 
Ba. 3; D. den&nsDo. 2; D. derryf Ri. 2; D. ecolle Sm. 5; D. falcorostrum Fz. 2; D.jindleyanum P. L Rf. 5: 
D.Jlackerii R. & Wh. 4; D. fmx Ss. 4; D. fusiforme Ba. 4; D.gracilicaule Mu. 4; D. grande Ho. 4; D. gmtio- 
&simrrrn Rf. 2; D. hfspkium Rh. 4; D. jamesianum Rf. 1; D. johannis Rf. 0; D. kelsallii Ri. 1; D. koordersii 
Sm. 5; D. laciniosum Ri. 4; D. lichenastrum Mu. 3; D. linguella Rf. 4; D. linguiforme SW. 4; D. lobatum Mq. 4; 
D.lohohenseT. &W. 5: D. kmgicornuLd. 3; D. lyonifA.4; D. mawueLd.2; D.manniiRi. 5; D. metachflfnum 
Rf. 2; D. monophyllum Mu. 0; D. mortif Mu. 3 ; D. padangense Sr. 0; D. pauciporum K. & P. 4 : D. phalaenopsis 
Fz.4; D.porphymchflumLd.2; D.pugfoniformecU.4; D.pusillumRx.4; D.pygmaeumLd.3; D.quadmngulu,r 
Rf. 4; D. schuetzei Ro. 1; D. scopa Ld. 3; D. senile Pa. 0; D. smilliae Mu. 4; D. spectabile Mq. 4; D. subulatum 
Ld. 4; D. taurinam Ld. 2; D. tavlorii Fz. 3; D. tenuicaule Ho. 4; D. teretifolium Br. 4; D. tetragonum CU. 4; 
D. toftii Ba. 1: D. topazianum A. 4; D. trigonopus Rf. 4; D. trinerviam Ri. 4; D. undulatum Br. 4; D. uniporum 
G f. 2 ; D. victor&t+reginae Lo. 2; D. ward&mum Wr. 4; Dendrochilumghunaceam Ld. 3 ; Dichaea muricata Ld. 3 ; 
D. sp. Pl24, atT. panamesis Ld. 2; D. trulla Rf. 4; Dipodiumpictum Rf. 4; Elleanthus sp. P14; E. sp. P222 0: 
E. sp. P223 2; E. 9. PI2 1; E. sp. P322 1; Epkiendrum ailenii Wm. 5; E. ancepsJq. 5; E. campylosta1i.r Rf. 2; 
E. cmssilabium P. & E. 1; E. cryptanthum Wm. 2: E. equitantifolfum A. 4; E. euosmum Rf. 1; E. exaspemtum 
Rf. 4; E. filicaule Ld. 4; E. fuscopurpureum ti. 2; E. incomptum Rf. 4; E. isomerum Sr. 2; E. lindleyanum Rf. 4; 
E. linearifolfoidss Kr. 1; E. moyobambae Kr. 3; E. myrianthum Ld. 5; E. oerstedfi Rf. 2; E. paniculatum R. & P. 
4; E. pauc$orum Rd. 2; E. polyanthum Ld. 5; E.pseudepk&drum Rf. 2; E.pygmaeum Ho. 4; E.purpurascens 
Fk. 2; E. ramosum Jq. 2; E. schlechterianum A. 2; E. schsmmannfanum Sr. 2; E. sculpturn Rf. 4; E. serronkmum 
Rd. 2; E. skinnerii Ba. 4; E. sp. P25 2; E, sp. P88 4; E. sp. P208 5; E. sp. P210 5; E. sp. P211 2; E. stangeanum 
Rf. 0; E. stenopetalum Ho. 2; E. teretifolium SW. 4; E. trlangulabium A. & Sf. 4; Eria acervata Ld. 3; E. barn-- 
busaefolia Ld. 2; E. brachystachya Rf. 2; E. bractescens Ld. 4; E. clausa K. & P. 4; E. confusa Ho. 4; E. 
cyltirostachya A. 5; E. elongata Ri. 4; E. eriaeokies Ro. 4; E.jlava Ld. 2; E. fwrans Rf. 2; E. gmminffilia 
Ld. 2; E. irukadiana C1.3; E.javani?a B1.4; E. mul@om Ld. 0; E. muscicola Ld. 4; E.queenslan&a Hu. 4; 
E. rigida B1. 4; E. rufrnula Rf. 2; E. vfttata Ld. 4; Erythrodes killipif A. 4; E. querceticola A. 5; Eulophia 
genbrlata K. ik P. 4; E.gramfnea Ld. 2; E. keithii Ri. 5; E. squalida Ld. 1; Geodorum citrinum. Jk. 4; Gongom 
armeniaca Rf. 0; G. maculata Ld. 2; G. sp. P326 2; Goodyera foliaa Bt. 4; Govenia lflk~~ea Ld. 4; Gramma- 
tophyllumscriptumB1.4; G.specfosumBI.2; G.stapelfaq%rumSm. 1; HabenarfaartitataHo.4; H. carneaBr.0; 
H. vfridfs Br. 2 ; Herminfum angust@olium Bt .4 ; Hetaeria nitida Ri. 0; Hoalettia tigrina Li. 2 ; Huntleya meleagris 
Ld. (Pa.) 5; H. sp. P255 4: Ione andersonfi K. & P. 0; I. bicolor M. 0; I. intermedia K. & P. 0; Isabelia vfrghmlis 
Rd. 2; Jumellea rigfda Sr. 3 ; Laelia IueaVemannii Wm. 2; L. moyobambae !X. 2; Lankesterella oligantha Hh. 2; 

* See text for meaning of figures. 
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JEeochilus hzbiats Kz. Q;L. sp. PI38 4;Le4thes sp. P82 (sew sp.) 5;L. sp. P298 2;L. a&&&t? Rf* 2; Ldpmis 
bistriaca P. & Rf. S ; L. biruberculara Ld. 5 ; L. c~kzr~ii Ho. 5 ; L. cordi~lia Ho. 5 ; L, ciW Ld. 5; L. elegans M. 
5; L. bnigr;pes Ld. 4; L.pkstyrachis Ho. 5; L. reflexu Ld. 5; L, resupinata IRi. 0; L. vexifhfiru Co. 5; L, viridj%ora 
Ld. 5; Lackhartia oerstea% Rf. 2; L,pittieri Sr. 0; L&&z inc~,rrspicua Ho. 0; L. teretgoha Ga. 4; L. trtchorrhiza 
B1.2;L.~~~r~s~.1;~tebrevispathaKl.2;L.~e~~thtrKf.2;L.~rep~i~~.U;Ma~~.sbi~o~A.4; 
~*~~~~~~Kz.5;~*~~uSw.5;~.~~Se*&si.O;~*~~~~Wm.5~~.~p.~l93 5; M. sp. 1142 5; 
Ma&olapenangiana Sm. L Sr. 5; M&&e1&&3 attmtmz Rf. 4; M. sp, P323 2; MaxihI2rk2 iXu?Widii Rf. 2; 
M. chartacifoolia A. & Sf. 4; M. ftirichsthalii Rf. 0; M. f&ens Wm. 2; M. inaudita RE 2; A& repents Wm. 0; 
M. r-ens Rf. 4; hf. 8. P29 0; 1w. sp. P71, aff. Neourbaniu 1; M. sp. P216 2; M. sp. P265 3; M. sp. P3012; 
M. valen~~ehna N&. 0: M. vuriabihs Ba. 1; Mk.nab~cei~cag~~$hz Hs, 2; Mea&u%hz warszcewicziiIXf.2; 
Microsty& khasiiiupa Ho.? 4 ; M. wa&hii M.t 4: pistons roetzlii Ni. 0 ; MummA barbata Z.d. 3 ; Mormodes 
sp. Pl97 4; JbJ* sp. P290 3 ; Ne~~recz irrorata Ro. 4; N~he~~~~~~ cordifolium Bif. 2; N.gran&@orum Hu. 4; 
Nervilia arugoana Gmt. 0; N. discolor Sr. 2; N. gammieana ti. S ; N. rnutvvghxsa Sr. 5; N. plicrrttz Sr. 5; N. scottli 
Sr. 5 ; OberonZa falcata K. L P. 2; 0. fmgum olens Bu. 4; 0. iridifolkz Ld. 2; 0. iongilabris K. & P. 1; 0. 
pachyrachls Rf. 2; Octomeria sp. P317 4; Ohnbg1ossu?n cariniferum Rf. 2; 0. convallarioides A. & C. 0; 
0. oerstedii Rf. 2 ; 0, s~~i~r~~ Rf. I ; Orrctiim am#imm IU. 2 ; 0. tagmmg~ties KT. 3 ; 0. cababrae Sr. 0 ; 
0. che&ophorum Rf. 1; 0. g~o~li~r~ HBK. 4; 0. heteranthum P. 8r; E. 0; 0. parrdurifawe A. dlt Sf, 0; 0. 
powe&‘Sr. 0; O.p&heiium Ho. 0; 0. vartisum M. 0; 0. warszcewiczi0If. 2; Ornithocephalus cuchhsariformti 
Sf. 2; 0. irlflexacs Ld. 4; Omithochiiusf&scus Wa. 2; Otochilus alba Ld. 2; 0. fusca Ld. 0; 0. porrectu Ld. 1; 
Pachyphylium sp. I394 4; Paniseo parv#qora Ld. 2; PaphioH&m argus Pf. 4; P. huynak&rnum Pf. 3 ; P. Iowii 
pf. 3 ; P. ph~~~ppin~e pf, 0; P. sp&Manum pf. 3 ; P. stonei Pf. 2; P. fomm pf. 2; Pelatantherkz cteuogbssum 
Ri. 1; Pmceture cenkz Hu. 4; P. sp. P256 4; Phaius nz~~Iatus Ld. 2; P. mishmensis Rf. 0; P. wu&&iLd. 4; 
Phalaenopsis boxu#iiM 5 ; P. dtxxmbens Ht. 5 ; P. denevei Sm. 4; P. equestris Rf. 5 ; P. fumztu RE 5; P. gigantea 
Sm. 5 ; P. 1uedIiemanniana Rf. 4; P. mart& Bu. 5 ; P. sana%r&na Rf. 5 ; P. schilleriana IEf. 5 ; P. stuartkana Rf. 5 ; 
P. sumatraria K. & 3X& 5; Phoitiota articulata Id. 0; P. imbricatu Ld. 0; P. long&&a Ht. 0; P.protracta Ho. 0; 
Phragmi@dium caua%tum Ru. 2; P. !ong@o&m Ro. 4; Phreatb elegant Ld. 3 ; PhztygtOttis coriacea Wm. 2; 
P. sp. P149 2; P&one formosana EIy* 0; P. hnmibs Do. 3 ; P. ?rlczdkra LA% 2; P. praecox r&J. 2; PhWothaKs 
a&&a A. 4; P. antonaris Wm. 2; P, bMde~~i Wt. 2; P. cogniauxiana Sr, 1; P. crocea Rd. 2; P. immersu Li. & 
Rf. 2;P. 1eptotefolialLXd. 2; P.platysemosW.Z;P.quadr$da Ld. 2; P.recurvaU. Z;P.sp.P63 4; P. sp. P66 0; 
P. sp. I”108 2; P. sp. Pl12 2; P. sp. P137 1; P. sp. P170 4; P. sp. P178 4; P. sp. P184 2; P. sp. P185 3; P. sp. 
P186 3; P. sp. P183 2; P. sp. P199 2; P. sp. FWCI 2; P. sp. P2012; P. struptifuha Ld. 2; P. teres M. 2; P. tri- 
bu~o~sM.$;P.,i~taFw.4;f~uitrut~~.4~Pomat~~~~at~~~~aS~.4~Pone~~tralis~.3~ 
Portthieva racemosa Bk. 2; Par= meirax K, 8t P. 4; Prescottia sp. P142 1; J++cmmfaea xmthina M. 2; 
Pseudolaeiiu vello&ola IEe. 2; Renantheru monachica A. 4; R. stortei Rf. 5; Rhyncostybs co&sits Rf. 2; 
Robiquetia spathulata Sm. 4; Smcoiabium acutijoiium Ld. 0; S. bucchswn lXf. 4; Sarcanthus appeudiculatus 
Ho. 2; S, pad&&s Ld. 1; 5’. ~~b~~~ Rf. 4; S. termissus Rf. 4; Sarco~hiius cecihae Mu. 2; S. faicatus Br. 4; 
S.~~~~~~dii Mu. 2; S. har&aMi Mu. 4; S. p&da Rf. 5 ; S. sp. 1305 5; Satyr&a-n nep&nse Do. 4 ; Scaphy- 
gluttis umethystina SI.. 2; S. bihneata SE 4; S. &&&ma Wm. 3; S. sp. P19 2; S. sp. P130 2; Sehomburgkfa 
tibicinis Ba. 3 ; S. tompsoniana Rf. 4; S&matostahx abortivta Wm. 4; S. guatemalensis Sr. 1; S. racedera Wm. 2; 
S. sp. P123 2; Sobraliu sp. P2 2; S. sp, P72 4; S. sp. P162 2; Spathoglottis hvbbii Rf. 4; Spirauthes cemua Rc. 4; 
S.funekinnaRc.&GZ.3;S.speGiasaRc.2;S.sp.9332;S.sp.13494;S.sp.13952;St~o~acirr~taLA.2; 
St& sp. PST 2; S. sp. P59 1; S. sp. F60 4; S. sp. P136 1; Sazeor&vzaa orchioides Rc. 0; Tainia hookeriana 
K. BE P, 2; T. latgoha Bt. 2; T. mime Ho. 4; T.~nangianu Ho. 0; Teus&eriapickiana Cy. 1; Z%unia &a Rf. 1; 
TKchocentrum c&stratum Li. &k Rf. 2; T. ftrscuns Ld. 4; TWhoglottis fmiuta Rf. 2; T. phillippinensis Ld. 1; 
Trichopidiadasyandra Rf. 1; T. fmrans Rf. 2; T. maedata l2fl 5; T. marginatu Hf. 0; T. sp. F’207 2; T. suavis Ld. 
& Px, 4 ; T. turr&z!bae R f. 4 ; Trigoutiium lankesteri A. 0; l%ihpwmum amplexicaule R f. 4; T. arachnites Rf. 4; 
T. calceo&s Rf. 4; Trizeuxis falcata M. 2; Tu~ostylis diseokor Ho. 2; Vat&a c&rata Ld. 5 ; V. bzmelhzta Ld. 4; 
V. tin&a Lo. 4; V. merrilhi A. & Q. 4; V. roeblingkzna Ru. 4; V. sanderiana Rf. 4; Vandopsis l~s~hi~~es 
ff. 5; Varriilaaphy!la Bl. 0; V. chamlssonl Kl, 4; V. planifilfa An. 2; V. pompona Si. 1; Xj~lobiuns elongatum Hs. 
2; X. powellii Sr. 4; Zeuxinederokie~ Id. 2; Zygopetalum mackayi HO. 2; Z. maxihe Ld. 4. 

tuibdanyvalid tranqx&tion of 

A preliminary systematic treatment of the 1073 alkaloid analyses presented here and in the 
previous publication2 has been performers in order to find uut the taxunomic significance of the 
alkalaids in ~~~~~~~~~ Y Using Ewz&s systemg for the q&cznatic s=espJ-Gsentitioa of 

f B. LAMING, hoc. Fijh Warid Orchid Conf., 1966. In praa 
8 B. Lthr~~. Abar* 4-U). 4th ht. Symp. Chemistry NaturalProducts, Wclcholm, 1966. 
9 E. l%nza, In Die ~&&&en ~a~z.er@milien (Edited IBY A. mGLER and K. PRAWL), Vol. 2, Part 6, pa 52, 

Leipzig (1 an-@* 
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genera, it is evident that some taxa are definitely richer in alkaloid-producing species than 
others. 

In Diandrae only one species with appreciable alkaloid concentration has been found, and 
since this taxon has been rather extensively investigated (50°h of the species tested), one may 
say with some confidence that this group is rather poor in alkaloids. 

Monandrae representing the main part of the family must be divided into smaller taxa to 
show any of its features. Basitonae has not proven to contain any species with high alkaloid 
content, but since this group consists of terrestrially growing plants, the tropical members 
are difficult to obtain living and identifiable for investigation. 

In Acrotonae-Acranthae the taxa Convolutae and Duplicatae are rich in alkaloid-accumu- 
lating species, whereas Articuhztae seems to be virtually alkaloid-free. The highest alkaloid 
content in Duplicatae is found in Liparidinae, with all the other taxa containing a number of 
species with high alkaloid content. 

Acrotonae-Pleuranthae shows in the taxon Convolutae a clearly higher alkaloid content in 
Homoblastae than in Heteroblastae, the former group comprising the genus Chysis containing 
chysine5 (3-methoxycarbonylpyrrolizidine) as well as the indigogenous species in the genera 
Phaius and Calanthe. 

The Duplicatae form a more heterogenous group, chemically as well as botanically. In 
this taxon we find such alkaloid-rich groups as Dendrobiinae or Monopodiales but also the 
large alkaloid-poor group Uncidiinae. The majority of alkaloids isolated from orchids have 
been found in the genus Dendrobium and six alkaloids with the dendrobine ring system have 
been identified in D. nobile Lindl. by Japanese workers. 1 2-1 * The 120 investigated Dendrobium 
species chosen to cover all sections of the genus give a probable picture of the alkaloid distribu- 
tion, showing the subgenus Eudendrobium to contain most of the alkaloid-producing species. 
other centres being found in Aporum and Strongyle. In D. prim&nun Lindl. we have found 
alkaloids’ of a type differing from those found in D. nobile, and D. parishii Rchb. f. contains 
a quaternary imidazolium salt6 but no alkaloid. D. crepidatum Lindl. contains a small 
amount of dendrobine but the main alkaloids are not identical with the alkaloids found in 
any of the other Dendrobium species. 6 A widespread alkaloid in Orchidaceae is hygrine found 
in e.g. Catasetum6 spp., D. primulinum’ and D. chrysanthum,’ mostly in combination with 
other alkaloids. In all hitherto investigated species of Phalaenopsis we have found a high 
concentration of only one alkaloid.10 

This complicated distribution of alkaloids rather unlike that usually observed in alkaloid- 
producing families, can be resolved only by investigating their biosynthesis. It has been 
shown by us and by Japanese authors that mevalonic acid is built into the alkaloids of 
D. nobile.6* 1 1 

The Brazilian species were obtained from Orquideario Catarinense, the Panamanian 

10 B. LWING. H. TR~NKNER and S. BRANDKNGE, Acta Chem. Stand. 20,2011(1966). 
11 M. YAHASAKI, M. MATSUO and K. ARAI, Chem. Pharm. Bull. (Tokyo) 14,1058 (1966). 
12 H. SUZUKI, I. KEIMATSU and M. ITO, J. Pharm. Sot. &XWI) 52,996,1049 (1932); H. SUZUKI, I. KEIMA~U 

and M. ITO, J. Phurm. Sot. (Japan) 54,802,996 (1934). 
13 K. CHEN and A. CHEN, J. BioZ. Chem. 111,653 (1935). 
14 S. YAMAMURA and Y. HIUATA, Tetrahedron Letters 79 (1964); Nippon Kagaku Zasshi 85,377 (1964). 
*s Y. INUBUSHI. Y. SASAKI, Y. TSUDA, B. YAW. T. K~A, J. MATSU~.~GTO, E. KATARAO and J. NAKA~. 

Tetruhedron 20,2007 (1964); Yakugaku Zusshi 83,1184 (1963). 
16 T. ONAKA, S. KAMATA, T. MDA, Y. KAWA~, M. NATSUME, T. OK-, F. UCHI~~ARU and M. SHIMIZU, 

Chem. Pharm. Bulf. (Tokyo) 12,506 (1964); 13,745 (1965). 
17 Y. INUBUSHI et al.. C’kem. Pharm. Bull. (Tokyo) 12,749,1175 (1964); Ckem. Pharm. Bull. (Tokyo) l&l482 

(1965); Chem. Pharm. fill. (Tok.w) 14,668 (1966); Chem. Ind. 1689 (1964); TetruhedronLetters2723 (1965). 
18 T. OKAMOTO et al., Gem. Pharm. Bull. (Tokyo) 14,672,676 (1966). 
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species were collected during a journey to Panama (Chiriqui, 0x96, Canal Zone), the Indian 
species came from Chandra’s Orchid House and Superior Bulb Co., the Malayan species from 
Lin Orchids, the Philippine species from M. Fermin, the Australian species from Gold 
Coast Orchid Society and Limberlost Nurseries. A few species were collected in Sweden, 
U.S.A. and Guam by different helpful suppliers. 

Species determinations have been performed with the aid of regional floras and when 
doubt has existed, by Dr. Leslie Gamy, curator of the Orchid Herbarium of Oakes Ames at 
Harvard University. Dr. Robert Dressler made most of the preliminary species determina- 
tions of the Panamanian material in the field. Numbering of species refers to specimen plants 
in the live plant collection of the Institute. 
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