
111. THE SYSTEMATIC NOMENCLATURE OF HETEROCYCLIC 
COMPOUNDS INCLUDING POLYCYCLIC STRUCTURES. 

By 1. J. Sueiborough. 

Very few attempts appear to have been made to develop a 
systematic scheme of nomenclature adapted to all types of heterocyclic 
compounds. Recently' a systematic nomenclature suitable for practi- 
cally all types of polycyclic systems containing rings of carbon atoms 
has been worked out, and in this paper an attempt is made to adapt 
the same system to heterocyclic compounds including different types 
of bridged compounds. 

Ingold, 2  in one of his papers on The Additive Formation of 
Four-Membered Rings', has made a few suggestions with reference to 
the nomenclature of heterocyclic compounds. The system suggested 
was developed with the idea of providing distinctive names for 
numerous four membered cyclic compounds synthesised by the author. 

The following rules are given :— 

I. In fully hydrogenated rings the divalent groups CH 2, 0, S, 
and NH are termed methylene, oxa, thia and imine respectively. 

2. In the non-fully hydrogenated rings the tervalent groups 
CH and N are termed methine and azine respectively. 

3. The atoms constituting the ring are numbered in rotation 
in such a manner that so far as possible oxygen atoms receive lower 
numbers than nitrogen and nitrogen atoms lower numbers than carbon. 

Based on this system the compounds I-VII I receive the names 
given below the formulae. 

a. 

I. CH *0 2 

CH,CH, 
Oxatrimethylene 

CH
2 
*0 

. V•- 	• 
NH0NH 

Methylene-1:2: 3- 
oxadi-imine 

IL CH
2 
*NH .  

CH2•NH 
Dimethylene- 
1:2-diimine 

N H*0 
VI. 	- 

0*NH 
x:3-Dioxadi- 

imine 

CH
2 
 *N H 

	

III. 	. 	• 
NH*CH, 

Dimethylene- 
I:3-diimine 

CH:N 

	

VII. 	- 
N:CH 

Dimethine-I:3- 
diazine  

V. CH 00 
I 	. 	. 

CH2*NH 
Dimethylene- 

I:2-oxaimine 

N—S 
VIII. 	-- 	- 

CH*NH 
Methine-x:2:4- 
thiaimineazine 

1  This Journal, 1924, 7, 145, and 166. g J• Chan. Soc., 1924, 12$, 88. 
• 
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The system provides comparatively simple systematic names for 
the completely saturated or completely unsaturated monocyclic com- 
pounds containing more than four members, e.g. tetrahydrothiophene y  
pyrrolidine, piperidine, uretidine, piperazine, morpholine, furatie, 
thiophene, pyrrole, pyridine, pyridazine, pyrazine, triazole, tetrazole, 
pyrazole, thiazole, etc. 

With partially unsaturated compounds the names become more 
cumbersome, as it becomes necessary not only to give the number 
of methine and methylene groups but also to indicate their positions 
in the ring. 

Pyrazoline, IX, is 4:5-dimethylene-3-methine-i:2-imineazine. 

Pyrazolone, X, is 4:5-dimethylene-3-methine-I:2-imineazine-5-one. 

Pyrone, XI, is I-oxa-4-methenone-tetramethine. 

IX. NH/NCH 	 A\I=CH 	0 /CH:CH\ 
\CH2.tH2 X. NH - 	9 XI 

CO*C H 2  • \CFICH/" 

The method to be adopted in naming 
pounds is not indicated and names for groups 
oxygen or sulphur, or quinquevalent nitrogen 

heteropolycyclic corn- 
containing quadrivalent 
ire not given. 

SUGGESTED NOMENCLATURE APPLICABLE TO ALL TYPES OF 
HETEROCYCLIC COMPOUNDS. 

A. Monocyclic Compounds. 

Just as in the iso 
saturated hydrocarbons 
name indicates the tot 
ring ; it is now sugges 
containing a single rin 
characteristic name ind 
the ring. Then betwee 
atoms other than carbon 
in the ring by means of 

cyclic series the prefix cyclo is used for all 
and their derivatives and the characteristic 

al number of carbon atoms constituting the 
ted that for saturated heterocyclic structures 
g the prefix heierocyclo be adopted and the 
icate the total number of atoms constituting 
n the prefix and the characteristic name the 
are given, and, when necessary, their positions 
numbers. 

The following names are suggested for the non-carbon consti- 
tuents of the ring. 

\ 0 oxa - 
/ 	' z Cl 

\S 	\ thia•
' 	S=0 
/ 

oxonium chloride. 

thia-oxide • ‘S-C1 sulphonium chloride ; eeoe 
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)S02  sulphone. 

H 
N H imine ; N Rd ammonium iodide ; "N =0 imine-oxide. 

) ASH arsine. 

- 
Thus cyc/o-octane indicates a monocyclic saturated structure 

containing eight carbon atoms in the ring; heterocyc/o-oxahexane indi- 
cates a saturated heterocyclic compound containing a total of six 
atoms in the ring, one of which is oxygen and the remaining five 
carbon ; and heterocyc/o-oxaiminepentane a saturated compound with 
a ring of five atoms, viz. one oxygen, one nitrogen and three carbon. 

Unsaturation is indicated in the same manner as in isocyclic 
compounds, viz., by A-ene, a-cliene, etc. There is, however, an im- 
portant diffeience in the two cases, as in the isocyclic group the 
double linking is always between carbon and carbon, i.e., it is an 
olefine linking, whereas in the heterocyclic group it may be between 
carbon and carbon, carbon and nitrogen, nitrogen and nitrogen or with 
oxonium compounds between carbon and oxygen. The same system 
is used in all cases and the numbers given after the A indicate the 
positions of the double linkings and will thus show the elements they 
unite. 

The numbering of the constituent atoms of the ring is practically 
identical with that suggested by Ingold. The numbering always 
begins with a non-carbon element and the order of priority is oxa, 
oxonium, thia, thia-oxide, sulphone, sulphonium, imine, imine oxide, 
ammonium, arsine. 

Substituents in the ring are indicated in exactly the same manner 
as in the isocyclic compounds and are given as low numbers as 
possible. 

Based on this system the following are the names for compounds 
1 to XI. 

I. Heterocyc/o-oxatetrane.. 
11. Hekrocyclo-1:2-diiminetetrane. 

III 	Heterecycle-i:3-diiminetetrane. 

IV. Heterocyclo-z: 2-oxaiminetetrane. 

V. Heterocyclo-1:2:3-oxadiiminetet rane.  

VI. Heterocycle-1:3-dioxadiminetet rane.  

6 
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VII. Heterocyclo-1:3-diminetetra- A 1:3-diene. 

V I I I. Heterocycle-1: 2:4-thiadiimine-tetra- A 2-ene. 

IX. Heterocycle-1: 2-diminepenta- A 2-ene. 

X. Heterocycle- : 2-diminepenta- A 2-ene-5-one. 

XI. Heterecyclo-i-oxa-hexa- a -2:5-diene-4-one. 

The following are the systematic names for a number of common 
heterocyclic compounds. The Roman numerals refer to the formulae 
on plates XII and XIII. 

XII. Glycine anhydride is Heterocyclo-l-imine-trian-2-one. 

XIII. Pyrrolidine is Heterocyc/o-iminepentane. 

XIV. Urazole is Heterocycle-I :2:4-triiminepentan-3:5-dione. 

XV. Valerolactone is Heterocycle- I-oxahexan-2-one. 

XVI. Valerolactam is Heterecyclo-i-iminehexan-2-one. 

XVII. Glutaric anhydride is Heterocydo-I-oxahexan-2:6-dione. 

XV I I I. Glycol oxalate is Heterocyclo-1:4-dioxahexan-2.3-dione. 

XIX. Morpholine is Heterocycle-1:4-oxaimine-hexane. 

XX. Piperazine is Heierocyck-i:4-diiminehexane. 

XXI. Pyridazine is Heterocycle- z:2-diimineehexa- 6 1:15-triene. 

XXI I. Pyrimidine is Heterocyclo-1: 3-diimine-hexa-L1' 35-triene. 

XXI I I. Pyrazine is Heterecyclo-1:4-diimine-hexa- .6 1 : 3: 5-triene. 

XXIV. s-Triazole is Heterecyclo-1:2:4-triiminepenta- A 2:5-diene. 

XXV. Tetrazole is Heterocycle-1:2: 3:4-tetraiminepenta- 614- 
diene. 

XXV I. Pyrone hydrochloride is Heterocyclo-1 -oxoniumhexa- A 2:5- 
diene-4-one- z -chloride. 

XXV I I. Betain is Heterocycle- i -oxa-2-trimethylammonium-tetran- 
-4-one. 

XXVIII. Dimethyl-piperidonium iodide is Heterocyclo-dimethyl- 
ammoniumhexan iodide. 

XXIX. Ethyl cyanurate is 2:4:6-triethoxy-heterocyclo-i:3:5-tri- 
minehexa-AL3:5-triene. 

XXX. Ethyl isocyanurate is 1:3:5-triethyl-heierocych-1:3:5-tri- 
imenehexa-2:4:6-trione. 

XXXI. Diphenylguanazine is 1:4-dipheny1-3:6-diamino-hetero- 
cyclo- 2:4:5-tetraimine-hexa- A2's-diene. 
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B. Bridged heterocylic compounds. 

These may be conveniently divided into :— 

1. Bridged compounds in which the non-carbon 
the bridge and not in the basal ring. 

atoms are in 

2. Bridged compounds in which the non-carbon atoms are in 
the basal ring. 

1. An isocyclic ring with nitrogen, sulphur or oxygen in the 
bridge. 

In these cases the nomenclature is exactly analogous to that 
described in Part I for bridged isocyclic rings. 

The largest ring possible is selected as the basal ring and the 
carbon atoms in this are numbered clockwise in such a manner that 
carbon atom No. 1 is the starting point of a bridge and if only one bridge 
is present the carbon atom at which the bridge terminates receives the 
lowest number possible. If the two rings formed by the bridge are of 
equal size then the numbering is such that substituents receive as low 
numbers as possible. When several bridges are present the num- 
bering is so selected that the carbon atoms from which the different 
bridges start receive as low numbers as possible.' 

The atoms constituting the bridge are numbered in direct con- 
tinuation of the numbers of the basal ring and when several atoms are 
present beginning with the one nearest to carbon atom No. 1. 

The following are examples of this type of bridged compounds:— 

Usual name. 

XXXII. 	Oxidation product 
of Sabinene 2  

Systematic name. 

I B-oxa- 1: 7:4,-1 -methyl-4-isopropyl- 
cyc/ohexan-2:3-diol. 

B-8:8-dimethyl-oxamethene- I :7:8: 
4r x-methylcychhexane. 

I B-dioxa-1 -methyltiso pro- 
pylcydohexa- 6 2-ene. 

I B-methylimine-I:8:4,-cydcheptan - 
6-ol. 

I B-methylimine- :8:4,-cyc/oheptan- 
6-one. 

XXXI I I. 	Cineol 

XXXIV. 	A scaridol 3  

• XXXV. 	Tropine 

XXXV I. 	Tropinone 

2  See pp. 158-161. 
Henderson and Robinson, J. Chem. Soc., 1923, 123, 1851. 

° A constituent of the oil from Chenoftodium anthrosioides. 
•• "roar 
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XXXV I I. 

XXXV I I I. 

Ecgonine 

Cocaine 

1 B -methyl imine- :8:4,-cycloheptan. 
6-o1-5-carboxylic acid. 

Methyl 	1B-methylimine-I:8:4,-6- 
benzo-oxycycioheptan-5-carboxyl- 
ate. 

• 

XXXIX. No name.  given' 

XL. Lactam of p-amino- 
hexahydrobenzoic 
acid 2  

3B-2:2:II, 38, oxa-1:15:4 9 -4-vinyl- 
I 4-me thoxycyckte tradeca. L 9: 12: 14- 
triene-5-ol 

1B-iminemethenonen7:8:4,-cycle- 
hexane. 

2. 	Non-carbon elements in the basal ring ; one OY more bridges, 
either direct linking-5 or bridges containing carbon or any other element. 

The basal ring selected is the largest possible. If two such 
rings are possible one isocyclic and the other heterocyclic the former 
is chosen, or, in other words, where possible the non-carbon elements 
are put in the bridge rather than in the basal ring. An example of 
this is seen in ascaridole. In no case, however, is a smaller ring 
selected in order to bring the oxygen or nitrogen atom into the 
bridge and not into the ring. 

The numbering is clockwise and the starting point is always the 
tertiary or quaternary atom from which a bridge starts and not the 
oxygen or nitrogen atom as in the case of monocyclic systems 
(cf. p. 183). The rules for numbering are exactly similar to those 
adopted for bridged isocyclic systems and for compounds containing 
the oxygen or nitrogen in the bridge. The influence of the oxygen, 
sulphur or nitrogen atom is observed when the two rings formed by 
the bridge are equal in size, the numbering then proceeds round the 
ring containing the non-carbon element and starts as near to this 
element as possible. 

Thus decahydroquinoline, X Li, is 1B-1:5,-heterocydo-2-imine - 
decane and decahydroisoquinoline, X L I I, is 1B-1.6,-heterocyclo-3-im1ne - 
decane. 

In other cases also the oxygen, nitrogen or carbon atom is given 
the lowest number compatible with the general rules, e.g., XLIII 
1B-I:5,-heierocyrio-7-iminenonane, and uric acid, No. LXII (p. 189) is 

Spyer aud Krauss, Annalen, 1923, 432, 233. 
Houben and Pfau, Ber n  1916, 49, 2295. , 
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1 B - 1: :5,-heierocyclo-2:4:6:8-tetraiminenona-3:7:9-trione and not 1 13- 
1: :5,-keierocyclo-2:4: 7:9-tetraimine-nona-3:6:8-trione. 

	

5 	 a 	2 498 ,..„,„..- ....,„ 8 	
4 •e 	8 	8 .0re NI,' N• 3 

I 	
. . I 	.1 	: 

NH 	; 	I 	 NH 	i I A,.  3 ' Hi cs*% -e' 9 	3 4%. ...- i  'es. 6/ 9 •  
7N  es -T  

	

N2  	i  0  
2 	10 	 6 

)(LI. 	 XL11. 	 )(Lill. 

The bridges are named and numbered in the usual manner' and if 
elements, whether carbon or non-carbon, are present in the bridges the 
atoms of these elements are numbered immediately after the atoms in 
the ring. 2  Double linkings in a bridge or in the ring are indicated in 
the usual manner : in the former case by a repetition of the lower of 
the two numbers representing the two atoms between which the 
double linking functions, and in the latter case by A-ene with the 
lower of the two numbers. In the case of heterocyclic compounds 
these double linkings may be between carbon and carbon, carbon and 
nitrogen or nitrogen and nitrogen but are all treated in the same 
manner for purposes of naming. 

Thus tetrahydroquinoline is 113-i:I:6,-heierocyck-2-iminedeca- 
L -7 : 9-diene and quinoline is I B- :60,-heterocych-2-iminedeca- A 2:49- 
tetrene. 

The prefix heierotyclo is suggested for all compounds containing 
an element other than carbon in the basal ring. The characteristic 
name, e.g., hexane, gives the total number of atoms constituting the 
ring, thus all six membered rings are termed heterocyc/o-hexanes, 
whether they contain five carbons and one nitrogen, four carbons and 
two nitrogens, four carbons, one oxygen and one nitrogen. Immedi- 
ately after the prefix heterocycle, and before the characteristic name the 
number, character and positions of the non-carbon elements are 
indicated. The systematic name for Smiles and Haress thionaphtha- 
coumarin 

As described on p. 160. The bivalent group, —NH—, in a bridge as in the basal ring is 
termed imine, but the tervalent constituent, N , in a bridge is termed nine, as suggested 
by Ingold, although azo would be better if it were not already used in a different connection, 
e.g., azo compounds. 

2  It should be noted that all atoms forming part of the ring or of a bridge are numbered, 
whether hydrogen is attached to such atoms or not. In this respect the numbering is differ- 
ent from the common method of numbering used for a substance like naphthalene, where 
the two carbon atoms common to the two rings are unnumbered. 

Chem. Soc., 1923, 123, 2908. 
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3 13 	2 0 4  
t2 	dese s%C° 

II
I. 	 I 

Is " # CH 
" -4S` 9e'7'4CH 5  10 	13 	

6 

is thus 2B-I: z:9, 	2 : 2, 7 ,-heierocyclo-3:8-oxathia-trideca- A6: 1"-triene-4- 
one. 

The following examples will serve to illustrate the system :— 

Oxygen in ring. 
XL I V. 	Coumaran 	.... I B-i:5,-heterocyclo-2-oxanona- A 9  

-triene. 
X LV. 	Coumarone 	.... I B-1:5,-heterocyclo - 2-oxanona• 3;51  

"-tetrene. 

XLVI. Coumarine 	.... I B-1: 6,-heterocyclo 2-oxadeca• A 4:6: 

8 : 10-tetrene-3-one. 
XLVII. Catechol methylene I B-1:5, - heterocyclo - 2:4 - dioxanona- 

ether 	 A 61: 6-triene. 
XLVIII. Xanthene 	.... 2 B-I:io, 3:8, - heterocydo-2-oxatetra- 

deca. A3:5:7:10:12:14_hexene. 

XLIX.  Pinole 	.... 1 B-methene - I:8:4,-3:3:7 • trimethyl- 
heterocyclo-2-oxahepta- A 6-ene. 

L. Quercitin 	.... 1B-1:6,-13: I4-dihydroxy - 3- phenyl- 
heierocydo-2-oxadeca- A 16:8:1°  - tet- 
rene-4:7:9-trio1-5-one. 

LI.  No name' 	.... I Bei:6,-1:8 - dimethyl- 3:5 -diphenyl- 
• 

9 - phenylhydroxymethylhetero- 
- cycle,- 2:4 - dioxadecan - 8-o1-7:ro- 

dione. 

Sulphur in ring. 
LI I. Thianthrene 	.... 2B-1: zo, 3:8,-heterocyclo-2:9-dithia- 

tetradeca-A 3:5: 7 : 1°:12 : 14-heXene. 
LIII. Dithiobenzoyl 	.... I B-1:5,- heterocyclo - 2:3 - dithianona- 

A 61: 6-triene-4-one. 
LI V. Dimethylthioph- I B-I: x :5, - 4:6 - dimethylheterocycio- 

thene 2 	.... 2 :8 -dithia-octa- 6 3:6-diene. 

Diels, Annalos, 1923, 434, 1. _ . 	 2  Friedmann, Per., 1916, 49, 1346. „., 

• 
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LV. 	2-N itropheno- this 
oxin-monoxide ' .... 

2 Be 1 : x o, 3:8,-i 2-nitroheterocyclo- 2:9- 
oxathia - tetradeca - A  3:5:7:10:12:14 
shexene-9-oxide. 

LV I. 	Unnamed 2 	•••• 6B-1:22, 3:20, 6:11, 12:17, methe- 
none-4: 27: 7, 16:28: 19,-heierocyck- 
5:18-dithiahexacosa- 63:6:8:10:12:14:16:19: 
22:24:26 -undecene-2:2I-dione. 

Nitrogen in ring. 

LVII. I ndole 	.... 1B-1:5, - heterocycle - 2 - iminenona- 
A 3:5:7:9-tetrene. 

LVIII. Dihydropentindole 3  2 B - i : 1:8, 2: 2 : 6,-heterocyclo-7 - i mine- 
dodeca-A"-diene. 

L IX. 	I satin 	 .... 1 B- 1 :5, - keterocyclo - 2 - iminenona- 
A 5: 7 :9-triene-3:4-dione. 

LX. 	1- Phenyl-6:7-benzo- 2 BsI: 1:9, 2 : 2: 6, -3-phenylheterocyck- 
isatin. 4 	 3-imine-trideca- A 70 '2- triene - 4:5- 

dione. 

LX I. 	Carbazole 	•.•. 2B - 1:9, 2: 7,-heterecyclo-8 - iminetri- 
deca- A 2:4:6:9:11:13-hexene. 

LXII. Uric acid 	.... 	1B-1:1:5, - heterocyclo- 2:4:6:8 - tetra- 
imine-nona-3: 7:9-trione. 

LXII I. Caffeine 	.... 	1B- 1 :1: 5 1 -2:6:8 - trimethylheterocyck- 
2:4:6:8 - tetraminenona- A 3- ene -7: 
9-dione. 

LXIV.  Dihydroacridine 	.... 2 B-1:I:io, 3:3:8,-heterocyc/o-2-imine- 
tetradeca- 6 4 :611 : 13-tetrene. 

LXV.  Naphthyridin 	.... 	113-i : x:6, - heterocycle- 2:10 - diimine- 
deca- a 214:7:6-te trene. 

LXVI.  Phenazine 	...• 3B - i:10, 	2:9, 	3:8,- haerocych-2:9- 
diimine-tetradeca - A 3:51:ma2: 14 -hex- 
ene. 

LXV II. cs-Naphthacridine .... 4 B - 1:1:14, 	2:2:11, 	3:10, 4:4:9, -hete- 
rocyclo-3-imine-octadeca - A 5:7:12:151"  
-pentene. s 

LXVIII. sym. Naphthazine. 5 B - i:I:18, 	3:16, 4:15, 	514, 	7:7:12,- 
heterocyclo - 4:i5-dimine-docosa- 
A 2:5:8:10:13:161921.octene. 

1  Krishna, J. Chem. Soc., 1923, 123, 2783. 
3  Perkin and Plant, J. Chem. Soc., 1923, 123, 3242. 
5  An alternative name is 48-1:1:14, 2:13, : 

A 3:7:10:15:17-pentene, but the one given above is 
bridges start at carbon atoms numbered 1, 2, 3 and 
at 11 and 10 as compared with 13 and 12. 

* Fries and Ehlers, Bete., 1923, $68, 1308. 
4  Stolle, J. firsChem., 1922, [ii], 105, 137. 

1:3:12, 4:4:9, -heterocyclo4 -imine -octadeca - 
selected as, although in both cases the 
4, the second and third bridges terminate 
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LXIX.  

LXX.  

LXXI.  

Periquindoline ' 	.... 	3B-1:13, 	2:1 1 , 4:9,-heterocyclo-to:1 2  
diimineheptadeca - A  2 :4 :6:8:10:13:15:17_ 

octene. 

2: 3- Trimethylene-5. 2B- I :9, 	3:3:7 rheterocyclo - 2- imine- 
6- tetramethylene- 	trideca-Ab8-diene. 
pyridine. 2  

I 2 - Phenyldibenz. 	4B-1:1:17, 	3:3:15, 	4:4:13, 
carbazole -5:6:1 1 : 	14 - phenylheterocyclo - 14 - imine - 
I 3-diquinone. 3 	heneicosa-A79 '° - tetrene- 2:5:72; 

16-tetrone. 

LXXII.  I :2-o-phenylene-ace- 3B- 1 :13, 	2 : I o, 	4:9,-heterocyclo-3: to- 
tyl - 1:3 - benzdi- 	diimine-heptadeca-A 2 : 4 : 6:8:1317_he. 
azole 4 	 pteneei 1-one. 

LXXIII.  2c. 1 -o-Benzoylene- 	4B-1:18, 	2:16, 	4:9, 	1 o: I5,-hetero- 
2-phenyl- I :3-benz- 	cyclo-2:77 - diiminedocosa - est"' 
diazole. 4 	 12:14:16:18:20:22 -decene-3-one. 

LXXIV.  Anhydro-5 - bromo- 3B-1:13, 	2:11, 	4:9,-7:15-dibromo- 
indoxyl-a-4'-bro- 	heterocyclo - 2: 10 - diimineheptade- 
mo- anthranilides 	ca- a 4: 6 this'n-hexene-3:12-dione. 

LXXV.  Anhydro-8-amino- 	2 B-1: i 1 , 	carbo-2: zo:16:6:6,- hetero- 
hexahydrocarbaz- 	cyclo-2:5-diimine-pentadeca -a 7s- 
ole-9-acetic acid. 6 	diene-4-one. 

LXXVI.  Unnamed 6 	.... 2B- I: 1 1 , 	3:8,-heterocyc/o-2:9: Io-tri- 
imine-pentadeca-L, 351:"-tetrene. 

LXXV I I. Possible 	forms 	of (a) 	I B- 1 :5,-2-methylheterocycio-2:3: 
N-m ethyl-I:2:3- 	4-triimine-nona- As: 511-tetrene-2- 
benzotriazole - 1 - 	oxide. 
oxide. 7  

(6) 	1 B-1:5,-4-methyl-hetterocyclo-2:3: 
4-triiminenona- A 2:5:7:9-tetrene-2 -  
oxide. 

(c) 2B - I :5,2:4, - 3 - methyl -
heterocyclo- 

2:3:4 - triimine - nona- A 5:7:9- triene - 
2-oxide. 

LXXV II I. N - Phenylnaphtha - 3 B - 1: 1 : 1 o, 2: 2: 7, 4:6,-5-phenylhetero- 
triazole. 8 	cyclo-4:5:6 - triimine - tetradeca - 

A8ams-triene. 

• Kirchner, Nadir. K. Ges. Wiss. Goettingen, 1921, 154. 
2  J. von. Braun, Ber., 1923, US, 1347. 
3  Fries and Ochwat, ibid. 1291. 
• Bistrzycki and Fassler, _Weft. Chin:. Ac/a, 1923, 6, 519. 
' Helier and Lauth, Ber. 1923, 56B, 1591. 
o Perkin and Riley, J. dem. Soc., 1923, 123, 2400. 
' Brady and Day, ibid., 2261. 
• Charrier and Crippa, Catena, 1923, 53, 462. 

1 
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LX X IX. 	Naphthatetrahydro- 2-B-1:1:zo,• • / 2. 2.7,- sterocyclo-4-im- isoquinoline. 	inetetradeca- saus-triene. 
I,XXX. 	5 - N itro - 2 -phenyl

- 6- 2B - 1:5, 2:4,
- 3 - pheny1 - 7 -methy methyl - 2: I 	

1 -8- 3-benz- 	nitro-heterocyclo-2: 3:4 t ** - nannies triazole. 2 	nona- 5: 7:9-triene. 
I, X NIX I. 	Eseroline 3 	•... 2B - 1:9, 2:7,- 5 - methyl - heterocyclo- 

5:8-diimine-trideca- A 9: 1113-triene. 
LX XX I I. 	Strychnine 4 	•... 3- a- 1 : 1 7 1  6:11, dicarbo-2:15:22:22: 

2 3:5: 12 1-heierocycia-2:5-diimine- 
heneicosa- A 13: 17a9 :2 -te trene-3-one- 
7-01. s 

LXX X I I I. Corydaline 6 .... 3B-1 : 14 1  2:1 	4:9,-3-methy1-7:8: 
16: 17-tetramethoxy-keterocych- 
ii -imine-octadeca- 4:6:8:14:16:18_ 
hexene. 

LX X X I V. 	H omotetrophan 7  .... 3B-1:15, 2 : I 1 4: 4:9,-heterocyck-3- 
imine-nonadeca- A 2:5:7:10:15:17:19_hep_ 

tene- z o-carboxylic acid. 

LXXXV. 	Norharman 8 	2B-I:9, 2: 7,-/zeterocyclo-5:8-di- 
mine-tri deca- 6 2: 4:6:9 : 11 : 13-hexene. 

LXXXV I. 	Safranine, T. 	2B-1:zo,3:8,-5:13-dimethyl-64:12- 
diamino-9-phenylheterocyclo-2:9- 
imine-ammonium-tetradeca- 
t, 1:3:5:7:9:11:13_ heptene-9-chloride. 

LX XXV II. Rosinduline (base) 

LXXXVIII. Flavinduline B. .... 

LXXXIX. Hexamethylene-tet- 
ramine.  

3B-I:1:14, 2:II, 4:9,-13-imino-m- 
phenylheterocyclo-3:lo-diimine- 
octadeca- A 2:4:6:8:11:15:17 -heptene. 

4B-1:1:18, 2:2:7, 8:17, zo:i5,-164- 
phenylheterocyclo-9: 6-imine- 
ammonium -docosa- A 3:5:8:1"2:14:16:19:21  

-nonene - T 6:chloride. 

2 B-methene-I :9:5,3: io:7,-heterocycla 
-1:3:5:7-tetraimine-octane. 

2  Meyer and Schnecko, 13er., 1923, 568, 1408. 
Angeletti, Gazette:, 1923. 53, 672. 

3  Straus, Annalen, 1913, 401, 358, cf . Stedman, J. Chem. Soc., 1921, 119, 892. 

• Perkin and Robinson, J. Chem. Soc., 1910, 97, 305. 
5  An alternative basal ring is one including carbon atoms 22 and 23, as part of the ring, 

viz., Nos. 3 and 4 and then the -CO.CH 2 -becomes a bridge. This system is relected, however, 
as it gives a 5B compound as compared with the above 3B formula (cf. footnote 4, p. 155). 

• SpAth and Mosettig, Annalen, 1923, 433, 138; Gadamer and Bruchhausen. 
' Brain and Stuckenschmidt, Ber., 1923, 568, 1724. 
▪Kernack, Perkin and Robinson, J. Chem. Soc., 1922, 121, 1872. 

7 
• 
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XC. 	No name I 	.... 1B- :5,-3-dichlorophenyl-hetero- 
cycle- 2: 3:5:6:7:8-hexaimine-nona- 
a l-ene-9-one-4-thione. 

Oxygen and Nitrogen in ring. 

XC I. 	I satogenic acid. 	2B-1.6, 2:4,-heterocyclo-3.2-oxa- 
imine-deca- b."'"-triene-5-one-4- 
carboxylic acid. 

XCII. Coumaroquinoline. 2  2B-1: :10, 2:2:7,-heterocyclo-6:11- 
oxaimine-tetradeca- 6 3:8: 11 :13- 

tetrene-5-one. 

XCIII. Bis-N: N'-diethylgly- 2B-1:1:9, 	3:3:7,-4:6: Io:I2-tetra- 
oxalondioxin. 3 	ethyl-heterocyclo-2:8-dioxa-4:6:zo: 

2-tetraimine-dodeca-5:II-dione. 

XCIV. I ndazolylbenzoic 	4B-1:13, 2:10, 3: io, 4:9,-heterocyclo- 
acid lactone. 4 	I I: 2:3-oxadiimine-heptadeca- 

& 4:6:8:13:15:17_ hexene-is-one. 

XCV. Phenoxazine 	.... 2B-I: io, 3:8,-keterocyc/o-2:9-oxa- 
imine-te trade ca- aos 3: 5:":'2: 14-hex- 
ene. 

XCV I. 	Triphendioxazine. 3  

XCVII. 	Lactone of 3-brorno- 
5-hydroxypiperi- 
done-3-carboxylic 
acid. 6  

XCVIII. Carbonylsalicyl- 
amide.' 

XCIX. Hydrocotarnine 

C. Cryptopine 8 	....  

4B-x:18, 3:16, 5:14, 7:12-heterocyclo- 
2: 1 3: 6: 17-dioxadiimine-docosa- 

3:5:7:9:11:14:16:18:20:22 _ decene 

I B-methene-1:8:4,-4-bromolzetero- 
cyclo-2:6-oxaiminehepta-3:5- 
dione. 

I Bei :6,-heterocyclo-2:4-oxaimine- 
deca- t.":"-triene-3:5-dione. 

2B-1:x:9, 3:7,-Ii-methy1-8-methoxy- 
heterocyck-4:6:z -dioxaimineetri- 
deca- a"diene. 

3B- 1: ib, 2:15, 7:12,-4-methyl-9:Do- 
dimethoxy-heterocych-19: 2 1:4-di- 
oxaimine - heneicosa - 
hexene- x 3-one. 

1  'Mow and Seidel, Ber., 1924, 578, 357. 
2  Rondo and Tetsukichi, J. Pharm. Soc., Japan, 1923, 615. 

Biltz and Lemberg, Annalen, 1923, 432, 177. 
Heller, Bet'., 1916, 49, 525. 

$ Be,'., 1890, 23, 182; 1894, 27, 2784; 1899, 32, 126. • Tranbe, Johow and Tepohl, Bear., 1923, SO, 1861. 
Comanducci, Rend. Accad. Sci. Fis. Math. Napoli, 1921, bill 

a  J. Chem. Soc.. 1916, 109, 815; 1919, 11$, 713. 
27, 48. 
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CI. 	Protopine I 	.... 4B- 1:21 1  2:18, 7:15, 9:9:13,-4-methyl- 
heterocyclo-to: I 2: 2 2: 24:4-tetroxa- 
imine-tetracosa- 1:7:14:18:2°. pen te n e 
16-one. 

CI I. 	Tetrahydroberber- 	4B-1:17, 3:15, 4:12, 6:6: io,-I8:19- 
ine. 	 dimethoxy - heterocyclo- 7:9:15-di- 

oxaimine - heneicosa 4:11:17:19:23 
pentene. 

CIII. 	Meldola's blue 	.... 3B-1: :14, 2: 2: 11, 4:9,-7-dimethy1- 
amino-haerocyclo-lo:3-oxonium- 
imine-octadeca- A3:":9a2asz' 7-hep- 
tene- jo-chloride. 

C IV. 	Gallocyanine 	.... 3B-1: I°, 	2: 1 3 1 	4:9,-7-dimethyl- 
amino-heterocyclo-I : to:3-oxaoxo- 
niumimine-hexadeca- 6151H:16  - 
hexene-15: Ift-diolei a-one. 

Sulthur and Nitrogen in ring. 

CV. Saccharin 	.... 1B- I 5-heterocyclo-2:3-sulphone- 
i mine-nona- 6 59-triene-4-one. 

CVI. 6-Phenyldinaphthi- 
azine-5:7: I 2: 14-di- 
quinone. 2  

4B-1:1:18, 3 . 3 .16, 5:5:14, 7:7:12,- 
5-phenylhaerocyck-4: 5-thia- 

imine-docosa- A810 '9:21 -tetrene-2:6: 
13:17-tetrone. 

CVII. No name 3 	• • •• 

CVIII. No name 3 	.••• 

C IX. 	4- Ketotetrahydro- 
5-heptabenzthi- 

azine. 4  

4B-1:1:18, 2:15, 4:4:13, 6:6:i 	6- 
aminoheterocyclo- I 4: 3-thiaimine- 
docosa- A 2:7:9:15:19:21_ hexene-5: 1 2: 17- 
trione. 

5B-1:22, 3:20, 4:4:9, 10:19, 12:17,- 
heterocyclo-I 8: 2 1 : 2: 1 j-dithiadi- 
imine-hexacosa- A257102:1469 

24:26-U ndecene. 
I B-1:6,-heterocycto-7:11-thiaimine- 

undeca-AL3:S-triene-to-one. 

CX. 	2-Methyl-a-naptha- 
thiazole methiodide.s 

2B-1: I :9, 2:2:6, -3:4-dimethyl- 
heterocyclo-5: 3-thiaammonium- 
trideca- A 3: 1 : 1O: 12-tetrene-3-iodide. 

I  Perkin, .1. Chem. Soc., 1916, 109, 815; 1919, 
* Fries and Ochwat, Be,'., 1923, 566, 1291, 
3  Ibid., 1923, 568, 1291. 
4  Mayer and Horst, ibid., 1415. 
5  Smith, .1. Chem. Soc., 1923, 123, 2289. 

11$, 713. 
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CX I. 

C XII. 

2: 6-Dimethylbenz- 
bis-thiazole. ' 

2:6-Dimethyl-s- 
benz-bisthiazole. ' 

2B - 1:9, 	3:3:7,-5:1 i -dimethylhetero- 
cyclo-4: 1 2: 6:xo-dithiadiimine-do- 
deca- AL 5:8: 1O-tetrene. 

2 B - 1 :9, 3:3:7,-5:r 1 -dimethylhetero- 
cycle-4:io:6: z 2-dithiadiimine-do- 
deca- A 1:5:8:11 . tetrene. 

CXIII. Thio-2-methyl- 1 B-i: 5, -4-methylheterocych-2:4- 
benzoth iazole. 2  thia in-) ine-nona- A 51:9-triene-3-thi- 

one. 

CX I V. No name 3  I B- 1 :5, -heterocyclo-2:3:4-dithiaimine- 
nona- L 5 : 7 : 9-triene-3-oxide. 

CXV. Methylene blue 	.... 2B-1: I o, 	3:8,-5:13-tetramethyl- 
diaminoheterocyclo- 2: 9-SU lphon- 
iumimine-tetradeca- A 2:4:6:8:10:12:14 

wheptene-2-chloride. 

• Non-carbon Elements in both bridge and ring. 
CXV I . 2:5-Oxido- 4- 

hydroxy-6:8-di- 
2 B- 1:6, 	oxa- I : I 0:4,-7:9-diethyl- 

heterocyclo-3:5:7:9-tetraimine- 
keto-7:9-diethyl- nona- A 3-ene-6-o1-2:8-dione. 
3:4:5:6:8:9-tetra- 
hydropurine. 4  

CXV II. 1 -Benzyl-morpho- I B-benzylimine-I :8:4,-heterocycio- 
pyrrolidine. 5  6-oxaheptane. 

CXVIII. Betain form of 7-by- 2B-2:7, oxa- 1 :11:4,-lo-phenyl- 
droxy-2-phenyl- 	heterocyclo-i-oxoniumdeca- A 2'4'6' 
benzopyrilium. 6  8 "-penten-9-o1. 

CX I X. 
_ 

Flavanthrene 	.... 613-1:1:24, 	3:3:22, 	4:19, 	1 1:1 cz 6, 
azine-2: 2:29:6, 	carbo-5: I 7:3o99, 
-heterocyclo-I8-imine-octacosa- 
A 5:7:12:14:17:20:25:27..octene-zo:23-dione. 

CXX.  Morphine. 7 	•... 48-2:11, 	3:3:15, 	4:9, 	oxa-1:18:5, 
-12-methylketerocyclo-12-imine- 
heptadeca-A 4 : 6 : 8-triene-6:16-diol. 

CXXI.  Morphine (Pschorr). 38-I : 1 :12, 	oxa-3:18:16, 	carbo-2: 2: 
17:6:10, 	-9-methyl-heterocyclo-9- 
iminehexadeca- A 1315  - diene - 4:15- 
diol. 

2  Edge, J. Chem. Soc., 1923, 123, 2331. 
2  Mills, Clark and Aescblemann, ibid., 2362. 

D.R.P. 370854. 
• Blitz and Lemberg, Anna/en, 1923, 432, 177. 
3  Von Braun ad Seeman, Ser., 1923, 568, 1840. 
° Buck and Heilbron, J. Chetn. Sot., 1923, 123, 2525. 

Faltis, Arch. Pharm., 1917, 255, 85. 
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Spiro coin pounds. 

CXXII. No name.' 	.... I B-oxadimethylmethene, I :4:5: r- 
cychpropane. 

CXXIII. Acetyl-pseudoind- 2 B-3:8,-tetramethene-I:I0:I : 1 2: 13 
oxylspirocycio- 	I ,-2-acetyl-heterocyclo-2-imine- 
pentane. 2 	nona- a 3:5:7-triene-9-one. 

CXXIV. Copellidyl pyrrolidi- I B-tetramethene-i: 7:8:9:1o: I t -2- 
dinum bromide. 3 	methyl-5-ethy1-keterocyck-r-amm- 

oniumhexane-i-bromide. 

CXXV. Succinylo-fluores- 	3B-1:I o, 3:8, oxatrimethene-I6-one- 
cein-diethyl ether 2:1 5:16:1 7:18:2 9 -6:z 2-diethoxyhei- 
(lactone form). 4 	erocyclo-9-oxatetradeca- 35710: 12:1 I_ 

hexene. 

CXXVI. Rhodamine B, base 3B-1:1o, 3:8, (i B-17:22) oxameth- 
enone-hexamethine-2: 1 5...2 2:2, 
-6:12-tetraethyldiamino-hetero- 
cyc/o-9-oxatetradeca-a 3:51: 1102:14- 
hexene. 

CXXVII. 5-Bromosalicy1ic acid- 2 B-2:7, (i 13-1 2: I 7) 4-bromo-lo: 
phthalylidene- 	I8-dioxa-ix- methenone - hexame- 
ether-estens 	thine-2:io . .18: 2,-heterocyclo-9- 

oxanona- 6 2:4'6-triene-8-one. 

My thanks are due to Dr. H. E. Watson for numerous valuable 
suggestions and to Mr. P. Ramaswami Ayyar for unstinted help in 
manuscript and proof reading. 

Department of General and Organic Chemistry, 
Indian Institute of Science, 

Bangalore. 

Bruylants, Bull. Soc. Chim. Belg., 1923, 32, 358. 
2  Perkin and Plant, J. Chem. Soc., 1923, 123, 3243. 
3  Von Braun, Lemke and Nelken, Ber., 923, 568, 1564; 

ibid., 1924, 578, 480. 
Biggs and Pope, J. Chem. Soc., 1923, 123, 2937. 
Kaufmann, Rev. Deutsch. Pharm. Ga., 1923, 33, 120. 
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