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STUDIES ON ORCHIDACEAE ALKALOIDS—IV.1
SCREENING OF SPECIES FOR ALKALOIDS 2

Bi6RN LUNING
Institute of Organic Chemistry, University of Stockholm, Sweden
(Received 2 September 1966)

Abstract—Further screening of Orchidaceae species for alkaloids2 has been carried out and the analyses of
548 species are presented. Of these, 63 were found to contain more than 0-1 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
Cromwell? and followed by many authors, does not fulfil 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: Dragendorff 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 Dragendorff 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,!*5-6 and are presented in
alphabetic order in a condensed table using a short notation. The following signs for the
total concentration a of alkaloids are used (the corresponding signs used in the previous
paper? are given in brackets): a>0-1%, 5 [+ + +1; 0-1% > a>0-01%, 4 [+ +]; ax 0019,
3 [+(4+)]; 0:01%>a>0:001%, 2 [+]; ax0-001%, 1 [(+)]; a<0-:001%, O [—]. Further
details of the experimental procedure are found in Paper 12 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 resinified
and thus become nonextractable when the plant cells are killed slowly.

1 B, LUNING and K. LEANDER, Acta Chem. Scand. 19, 1607 (1965); Part III of this series.
2 B. LUNING, Acta Chem. Scand. 18, 1507 (1964).
3 B. T. CROMWELL, In Modern Methods of Plant Analysis (Edited by K. PAEcH and M. TRACEY), Berlin-
Géttingen-Heidelberg (1955).
4 E. AniscH and T. REICHSTEIN, Helv. Chim. Acta 43, 1844 (1960).
5 B, LUNING and H. TRANKNER, Tetrahedron Letters 921 (1965).
6 B. LUNING et al., Unpublished results of current work.
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RESULTS OF THE ALKALOID ANALYSES OF ORCHID SPECIES*

Acanthephippium mantinianum L. & C. 1; A. sylhetense Ld. 3; Acineta superba Rf. 0; Acriopsis indica Wi. 0;
A. javanica Re. 4; A. nelsoniana Ba. 4; Acrochoene punctata 14, 3; Aerides jarckianum Sr. 3; A. quinquevul-
nerumLd. 3; Agrostophyllum bicuspida umSm. 4; A. callosum Sm. 2; A. majus Ho. 4; A. sp. 1201 3; Angraecum
Dphillippinense A. 5; Anoectochilus lanceolatus 1.d. 3; A. setaceus Bl.4; A. tortus K. & P. 2; Anota violacea Sr. 3;
Ansellia africana 1d. 4; Anthogonium gracile 1.d. 0; Apostasia wallichii Br. 2; Appendicula cornuta Bl. 4,
Arethusa bulbosa L. 5; Arundina bambusifolia Ld. 0; Barbosella sp. P283 0; Bletia campanulata LL & L. 2;
B. purpurea C. 4; B. sp. 663 2; Botriochilus macrostachyus Le. 2; Brassavola acaulis Ld. 5; B. martiana 1.d. 2;
B. multiflora Sr. 4; Brassia allenii Wm.1; B. chlorops E. & Rf. 2; B. gireoudiana Rf. & Wz. 0; B. longissima
Na. 1; Bromheadia alticolaRi.4; B. findlaysoniana Rf. 2 ; Bulbophyllum affineLd. 2; B. baileyi Mu. 2; B. bisetum
Ld. 2; B. bracteatum Ba. 5; B. careyanum Sp. 2; B. clarkeanum K. & P. 4; B. cuminghii Rf. 2; B. curranii A. 4;
B. cylindraceum Ld. 2; B. dearei Vh. 2; B. gymnopus Ho. 1; B. hirtum Ld. 0; B. leysianum Bu. 3; B. listeri
K. & P. 4; B. medusae Rf. 4; B. nematopodum Mu. 4; B. reptans 1.d. 2; B. rigidum K. & P. 2; B. rufinum Rf. 4;
B.sp.P235 2; Calanthe discolor Ld. 4; C. herbacea 1.d. 4; C. japonicaBl. 5; C. labrosa Rf. 4; C. masuca 1.d. 4;
C. mexicana Rf. 2; C. rubens Ri. 4; C. sieboldi De. 5; C. veratrifolia Br. 4; Calypso bulbosa Rf. 4; Camarotis
apiculata Rf. 5; C. phillippinensis 1.d. 3; Campylocentrum micranthum Ro. 2; C. brenesii St. 1; Catasetum
cassideum Li. & Rf. 4; C. cernuum Rf. 4; C. dilectum Rf. 2; C. discolor 1Ld. 3; C. oerstedii Rf. 2; C. pileatum
Rf. 3; C.saccatum Ld. 4; C. trulla Ld. 4; C. warszcewiczii Ld. 5; Cattleya percivaliana Bt. 2; C. schroederiana
Rf. 2; C. violacea Ro. 3; Chamorchis alpina Rc. 4; Chiloschista lunifera Sm. 5; Chondrorhynca discolor Al. 3;
Cirrhopetalum caudatum K. & 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 1.d. 4;
Comparettia falcata P. & E. 2; Coryanthes macrantha Ho. 1; C. sp. P309 1; Cryptocentrum inaequisepalum
Sf. 0; Cryptochilus lutea L.d. 2; C. sanguinea Wa. 2; Cryptophoranthus sp. P325 2; Cycnoches aureum L. & P. 2;
C. chlorochilon Kl. 2; C. egertonianum Ba. 4; Cymbidium atropurpureum Ro. 3; C. canaliculatum Br. 0;
C.faberiRo.5;C. forrestiiRo.4; C.gammieanumK. & P. 2; C. hoosai Mk. 4 C.iridifoliumRx. 5; C. lowianum
Rf. 4; C.mastersiiGr. 2; C. pumilumRo.4; C. rubrigemmumHy. 2 ; Cypripedium acaule Ai.0; C. calceolus L. 0;
C. macranthon Sw. 0; Dactylorchis sambucina Ve, 2; Dendrobium acerosum 1Ld. 1; D. adae Ba. 4; D, agrosto-
phyllum Mu. 4; D. amethystoglossum Rf. 0; D. beckleri Mu. 2; D. bicameratum 1.d. 3; D. bigibbum 1Ld. 3;
D. blumeiLd. 3; D. canaliculatum Br. 3; D. cathcartiiHo. 4; D. ciliatumPa. 2; D. clavatum Wa. 4; D. comatum
Ld. 0: D. crassinode B. & Rf. 2; D. crystallinum Rf, 2; D. cucumerinum Ly, 0; D. dearii Rf. 4; D. delicatum
Ba. 3; D. denudans Do. 2; D. derryi Ri. 2; D. ecolle Sm. 5; D. falcorostrum Fz. 2; D. findleyanumP. & Rf. 5;
D, fleckerii R. & Wh. 4; D. fugax Sr. 4; D. fusiforme Ba. 4; D. gracilicaule Mu. 4; D. grande Ho. 4; D. gratio-
sissimum Rf. 2; D. hispidum Rh. 4; D. jamesianum Rf. 1; D, johannis Rf. 0; D. kelsallii Ri. 1; D. koordersii
Sm. 5; D. laciniosumRi.4; D, lichenastrum Mu. 3; D. linguella Rf. 4; D. linguiforme Sw. 4; D. lobatum Mq. 4;
D. lohohense T. & W. 5; D, longicornuLd. 3; D. lyonii A.4; D. macrae Ld.2; D.manniiRi. 5; D. metachilinum
Rf. 2; D. monophyllum Mu. 0; D. mortii Mu. 3; D. padangense Sr.0; D. paucifiorumK. & P. 4: D. phalaenopsis
¥z.4; D.porphyrochilumLd.2; D, pugioniforme Cu.4; D. pusillumRx.4; D. pygmaeumLd. 3; D.quadrangulare
Rf. 4; D. schuetzei Ro.1; D.scopalLd. 3; D. senile Pa.0; D. smilliae Mu. 4; D. spectabile Mq. 4; D. subulatum
Ld. 4; D. taurinum Ld. 2; D. taylorii Fz. 3; D. tenuicaule Ho. 4; D. teretifolium Br. 4; D. tetragonum Cu. 4;
D. tofftii Ba. 1; D. topazianum A. 4; D. trigonopus Rf. 4; D, trinervium Ri. 4; D. undulatum Br. 4; D. uniflorum
Gf.2: D. victoriae-reginaeLo.2; D. wardianum Wr. 4; Dendrochilum glumaceum1.d. 3 ; Dichaeamuricatal.d.3;
D. sp. P124, aff. panamesis Ld. 2; D. trulla Rf. 4; Dipodium pictum Rf. 4; Elleanthus sp. P1 4; E. sp. P2220;
E.sp.P223 2; E.sp. P12 1; E. sp. P322 1; Epidendrum allenii Wm. 5; E. anceps Jq. 5; E. campylostalix Rf. 2;
E. crassilabium P. & E. 1; E, cryptanthum Wm. 2; E. equitantifolium A. 4; E. euosmum Rf. 1; E. exasperatum
Rf. 4; E. filicaule Ld. 4; E. fuscopurpureum Sr. 2; E. incomptum Rf. 4; E. isomerum Sr. 2; E. lindleyanum Rf. 4;
E. linearifolioides Kr. 1; E. moyobambae Kr. 3; E. myrianthum L4. 5; E. oerstedii Rf. 2; E. paniculatum R, & P.
4; E. pauciflorum Rd. 2; E. polyanthum L4d. 5; E. pseudepidendrum Rf. 2; E. pygmaeum Ho. 4; E. purpurascens
Fk.2; E. ramosum )q. 2; E. schlechterianum A. 2; E. schumannianum Sr. 2; E. sculptum Rf. 4; E. serronianum
Rd. 2; E. skinnerii Ba.4; E.sp.P252; E.sp. P884; 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. triangulabium A. & Sf. 4; Eria acervata 1d. 3; E. bam-
busaefolia Ld. 2; E. brachystachya Rf. 2; E. bractescens Ld. 4; E. clausa K. & P. 4; E. confusa Ho. 4; E.
cylindrostachya A. 5; E. elongata Ri. 4; E. eriaeoides Ro. 4; E. flava 1.d. 2; E. fragrans Rf. 2; E. graminifolia
Ld. 2; E. irukandjiana Cl. 3; E. javanica Bl. 4; E. multiflora Ld. 0; E. muscicola1Ld. 4; E. queenslandica Hu. 4;
E. rigida Bl. 4; E. rufinula Rf. 2; E. vittata Ld. 4; Erythrodes killipii A. 4; E. querceticola A, 5; Eulophia
geniculataK. & P. 4; E. graminea Ld. 2; E. keithii Ri. 5; E. squalida 1.d. 1; Geodorum citrinum. Jk. 4; Gongora
armeniaca Rf. 0; G. maculata Ld. 2; G. sp. P326 2; Goodyera foliosa Bt. 4; Govenia liliacea Ld. 4; Gramma-
tophyllum scriptumBl.4; G. speciosumB\. 2; G. stapeliaeflorum Sm. 1 ; Habenaria aristataHo.4; H. carneaBr.0;
H.viridis Br. 2; Herminium angustifoliumBt. 4, Hetaeria nitidaRi.0; Houlettia tigrina Li. 2 ; Huntleya meleagris
Ld.(Pa.)5; H.sp.P2554; Ione andersonii K. & P.0; I. bicolor Ld. 0; I. intermedia K. & P. O; Isabelia virginalis
Rd. 2; Jumnellea rigida Sr. 3; Laelia lueddemannii Wm. 2; L. moyobambae Sf. 2; Lankesterella oligantha Hh. 2;

* See text for meaning of figures.
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Leochilus labiatus Kz.0; L. sp. P138 4; Lepanthes sp. P82 (new sp.) 5; L. sp. P298 2; L. turrialvae Rf. 2; Liparis
bistriataP. & RE. 5; L. bltuberculata Ld. 5; L. cathcartii Ho. 5; L. cordifoliaHo. 5; L, elata Ld. 5; L. elegans Ld.
5; L. longipes Ld. 4; L. platyrachis Ho. 5; L. reflexa Ld. 5; L. resupinata Ri. 0; L. vexillifera Co. 5; L. viridiflora
Ld. 5; Lockhartia oerstedii Rf. 2; L, pittieri St. 0; Luisia inconspicua Ho. 0; L. teretifolia Ga. 4; L. trichorrhiza
BL2; L. volucris¥d. 1; Lycaste brevispatha K1.2; L. leucantha K1. 2; L. macrophylla Ld. 0; Malaxis biloba A. 4;
M. fastigiataXz.5; M. paludosaSw. 5; M. siamensis Se, & 8i.0; M. souleiWm. 5; M.sp. P193 5; M. sp. 1142 5;
Malleola penangiana Sm. & Sr. 5; Masdevallia attenuata Rf. 4; M. sp. P323 2; Maxillaria camaridii Rf. 2;
M. chartacifolia A. & Sf. 4; M. friedrichsthalli Rf, O; M. fulgens Wm. 2; M. inaudita Rf. 2; M. repens Wm. 0;
M, ringens Rf. 4; M., sp. P29 0; M. sp. P71, aff. Neourbania 1; M. sp. P216 2; M. sp. P265 3; M. sp. P301 2;
M. valenzuelana Na. 0; M. variabilis Ba. 1 ; Mendoncella grandifiora Hs, 2; Mesospinidium warszcewiczii Rf. 2;
Microstylis khasiana Ho.t 4; M. wallichii Ld.1 4; Miltonia roetzlii Ni. 0; Monomeria barbata Ld. 3; Mormodes
sp. P197 4; M. sp. P290 3; Neomoorea irrorata Ro. 4; Nephelaphylium cordifolium B1. 2; N. grandifiorumHo. 4;
Nervilia aragoana Ga. 0; N. discolor Sr.2; N. gammieanaSt. 5; N. macroglossaSr. 5; N. plicataSr. 5; N. scottii
Sr. 5; Oberonia falcata K. & P. 2; O. fungum olens Bu. 4; O, iridifolia 1d. 2; O. longilabris K. & P. 1; O.
pachyrachis Rf. 2; Octomeria sp. P317 4; Odontoglossum cariniferum Rf. 2; O. convallarivides A, & C. 0;
O. oerstedii RE. 2; O. schlieperianum RE. 1; Oncidium ansiferum RE. 2; O. asparagoides Xr. 3; O. cababrae Sr. 0;
O. cheirophorum Rf. 1; O. globuliferum HBK. 4; O. heteranthum P. & E. 0; O. panduriforme A. & Sf. 0; O.
powellii Sr. 0; O. pulchellum Ho. 0; O. varicosum Ld. 0; O. warszcewiczii Rf, 2 ; Ornithocephalus cochleariformis
Sf. 2; O. inflexus 1Ld. 4; Ornithochilus fuscus Wa, 2; Otochilus alba Ld. 2; O. fusca Ld.0; O. porrecta 1Ld. 1;
Pachyphyllum sp. 1394 4; Panisea parvifiora Ld. 2; Paphiopedilum argus Pf. 4; P. haynaldianum Pf. 3; P, lowii
Pf. 3; P. phillippinense Pf. O; P. spicerianum Pf. 3; P. stonei Pf. 2; P. tonsum Pf, 2; Pelatantheria ctenoglossum
Ri. 1; Pescatore cerina Ho. 4; P. sp. P256 4; Phaius maculatus 14, 2; P. mishmensis Rf. 0; P. wallichii Ld. 4;
Phalaenopsis boxalliiR{. 5; P. decumbens Ht. 5; P. denevei Sm. 4; P. equestris Rf. 5; P. fuscata Rf. 5; P. gigantea
Sm. §; P. lueddemanniana Rf. 4; P. mariae Bu. 5; P. sanderiana Rf. 5: P. schilleriana Rf. 5; P. stuartiana Rf. 5;
P, sumatrana K. & Rf, 5; Pholidota articulata 1d. 0; P. imbricata L4. 0; P. longibulba Ht. 0; P. protracta Ho. 0;
Phragmipedium caudatum Ro. 2; P, longifolium Ro. 4; Phreatia elegans 1.4. 3; Platyglottis coriacea Wm. 2;
P, sp. P149 2; Pleione formosana ¥y, O; P. humilis Do. 3; P. maculata L4. 2; P. praecox Do. 2; Pleurothallis
alpina A. 4; P. antonesis Wm. 2; P, blaisdellii Wt. 2; P. cogniauxiana Sr, 1; P. crocea Rd. 2; P, immersa Li. &
Rf, 2; P, leptotefoliaRd. 2; P. platysemos Rf. 2; P. quadrifida 1Ld, 2; P. recurval.d. 2; P.sp. P63 4; P. sp. P66 0;
P.sp. P108 2; P. sp. P112 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. P187 2; P. sp. P199 2; P. sp. P200 2; P. sp. P201 2; P. struptifolia L4. 2; P. teres 14. 2; P. tri-
buloides1.d. 4; P. uncinata Fw. 4; Podochilus cultratus Ld. 4; Pomatocalpa latifoliaSm. 4 ; Poneraaustralis Co. 3;
Ponthieva racemosa Bk. 2; Porpax meirax K. & P. 4; Prescottia sp. P142 1; Promenaea xanthina Ld. 2;
Pseudolaelia vellozicola He. 2; Renanthera monachica A. 4; R. storiei R, 5; Rhyncostylis coelesits Rf. 2;
Robiquetia spathulata Sm. 4; Saccolabium acutifolium Ld. 0; 8. buccosum Rf. 4; Sarcanthus appendiculatus
Ho. 2; 8. pallidus 1A, 1; S. subulatus RE. 4; S. termissus Rf. 4; Sarcochilus ceciliae Mu. 2; S. falcatus Br. 4;
S. fitzgeraldii Mu. 2; S. hartmannii Mu. 4; S. pallidus Rf. 5; 8. sp. 1305 5; Satyrium nepalense Do. 4; Scaphy-
glottis amethystina Sr. 2; S. bilineata Sr. 4; 8. lindeniana Wm. 3; S. sp. P19 2; S. sp. P130 2; Schomburgkia
tibicinis Ba. 3; S. tompsoniana RS, 4; Sigmatostalix abortivaWm. 4; S. guatemalensis Sr.1; S. racemiferaWm. 2;
S.sp.P123 2; Sobraliasp. P22; S, sp, P72 4; S, sp. P162 2; Spathoglottis lobbii Rf. 4; Spiranthes cernua Rc. 4;
S. funckiana Rc. & GL. 3; S. speciosaRe. 2; S, sp. 933 2; 8. sp. 1349 4; 8. 8p. 1395 2; Stanhopea cirrhata 1.4. 2;
Stelis sp. P57 2; S. sp. P59 1; S. sp. P60 4; S. sp. P136 1; Stenorrhyncus orchivides Re. O; Tainia hookeriana
K. &P.2; T.latifolia Bt. 2; T. minor Ho. 4; T. penangiana Ho. O; Teuscheria pickiana Gy. 1; Thunia alba Rf. 1;
Trichocentrum capistratum Li. & RE. 2; T. fuscurn Ld. 4; Trichoglottis fasciata RE. 2; T. phillippinensis Ld. 1;
TrichopiliadasyandraR{. 1; T. fragrans Rf. 2; T. maculata RE. 5; T. marginata HE. 0; T sp. P207 2; T. suavis Ld.
& Px. 4, T. turrialbae RY, 4; Trigonidium lankesteri A, Q; Thrixspermum amplexicaule Rf. 4; T. arachnites Rf. 4;
T. calceolus RE. 4; Trizeuxis falcata LA, 2; Tylestylis discolor Ho. 2; Vanda cristata Ld. 5; V. lamellata 1Ld. 4;
V. luzonica Lo. 4; V. merrillii A. & Q. 4; V. roeblingiana Ro. 4; V. sanderiana Rf. 4; Vandopsis lissochiloides
Pf.5; VanillaaphyllaBl.0; V. chamissonis K1.4; V. planifolia An.2; V. pompona Si. 1; Xylobium elongatumHs.
2; X. powellii St. 4; Zeuxine goodyeroides Ld. 2; Zygopetalum mackayi Ho. 2; Z. maxillare Ld. 4.

1 These species should belong to Malaxis but so far I have not been able to find any valid transposition of
them so I keep them in Microstylis.

A preliminary systematic treatment of the 1073 alkaloid analyses presented here and in the
previous publication? has been performed in order to find out the taxonomic significance of the
alkaloids in Orchidaceae.”® Using Pfitzer’s system? for the systematic respresentation of

7 B, LUNING, Proc. Fifth World Orchid Conf., 1966. In press.

8 B, LUNING, Abstr, 4-30, 4th Int, Symp. Chemistry Natural Products, Stockholm, 1966.

9 E, Prrrzer, In Die natiirlichen Pflarizenfamilien (Edited by A, ENGLER and K, PRANTL), Vol. 2, Part 6, p. 52.
Leipzig (1887-8).
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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%, 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 Articulatae 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
chysine (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 Oncidiinae. 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.!2~18 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. primulinum Lindl. we have found
alkaloids! of a type differing from those found in D. nobile, and D. parishii Rchb. f. contains
a quaternary imidazolium salt® 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.® A widespread alkaloid in Orchidaceae is hygrine found
in e.g. Catasetum® 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 511

The Brazilian species were obtained from Orquideario Catarinense, the Panamanian

10 B, LUNING, H. TRANKNER and S. BRANDANGE, Acta Chem. Scand, 20, 2011 (1966).

11 M. YaMasaki, M. Matsuo and K. ARraL, Chem. Pharm. Bull. (Tokyo) 14, 1058 (1966).

12 H. Suzuki, I. KemmMaTsu and M. ITo, J. Pharm. Soc. (Japan) 52, 996, 1049 (1932); H. Suzuki, I. KEIMATSU
and M. I1o, J. Pharm. Soc. (Japan) 54, 802, 996 (1934).

13 K. CHEN and A. CHEN, J. Biol. Chem. 111, 653 (1935).

14 5. YAMAMURA and Y. HIRATA, Tetrahedron Letters 79 (1964); Nippon Kagaku Zasshi 85, 377 (1964),

15 Y. INuBUsHI, Y. SAsaKl, Y. Tsupa, B. Yasui, T. KoNITA, J. MATSUMOTO, E. KATARAO and J. NAKANO,
Tetrahedron 20, 2007 (1964); Yakugaku Zasshi 83, 1184 (1963).

16 T. ONAKA, S. KAMATA, T. MAEDA, Y. KAWAZOE, M. NATSUME, T. OkaMoTO, F. UCHIMARU and M. SHIMIZU,
Chem. Pharm. Bull. (Tokyo) 12 , 506 (1964); 13, 745 (1965).

17'Y. InuBusHl et al., Chem. Pharm. Bull. (Tokyo) 12, 749, 1175 (1964); Chem. Pharm. Bull. (Tokyo) 13, 1482
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species were collected during a journey to Panama (Chiriqui, Coclé, 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 Garay, 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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