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T HE isomorphous relationsllips fl)r organic compounds ale not so 
simph' as they sometimes are for i~mrganic. Very often a series 

of chemically similar orgallic substances do~s not show al~y apparent 
trace of crystallographic similarity. I t  appears that the introduction of 
ft~rther groups fi~to the molecule may cause the crystal-system to change 
in a manner which cannot be predicted. Thus, glyoxalinc-4(or 5)- 
sulpho~ic acid is tetrag,mal, whilst 4:(or 5)-bromoglyoxaline-5(or 4)- 
sulphouic acid is monoclinic; the introduction of a methyl group 
into tim 2 position gives rise to an orthorhombic crystal, whils~ the 
introduction of the same gloop into the 1 position leaves the crystal- 
system unchanged. In  some cases it has been found that evell though 
the crystal-system is changed, there still remains a very close similarity 
between corresponding angles in the difl'crent substances. An examina- 
tion of the crystal-angles of the glyoxaline derivatives shows no such 
effect in this series. On the other hand, the addition of a nlethyl group 
to menthyl bromomethylenephenylhydrazone carboxylate, giving rise to 
the corresponding _p-tolyl compound, causes ~,ery little change in the 
axial ratios and crystal-ai~gles. Now it is knowu that in organic 
crystals the molecule has a more individual existence than in inorganic 
crystals. Thus it would seem that in substances of this type if the 
molecular change is comparatively small the structures remain similar, 
but if the molecular change is greater there is a more complete change. 
This is in contrast to an inox'ganic type of structure where a relatively 
large change, e. g. K2SO 4 and l~b2SO ~, produces an isomorphous crystal. 

During the last fifteen years a method of crystallo-chemical analysis 
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has been developed by E. S. Fedorov. A description of this new method 
for the identifical:ion of chemical substances and an account of its 
advantages has been given by T. V. Ba rke r )  The first essential is tha t  
the crys ta l  should have been already examined cr)s ta l ]ographical ly  and 
its characteristics been put  on record. In  the course of the last eighteen 
months various crystals have 1)een measm'ed in this laboratory,  and their  
constants are here recorded for future use. 

Ti re :  ~I:EN'I.'IIYL ])ERI~,'ATIVES. 

These two substances were prepared according to the method of 
A. I ,apworth.  2 

Menth yl bromcmelhyleneph: nyI]~ydra.:one carbon?late. 

(!0[I~. N l { .  N : CBr .  C()OC~011~0. 2Jolting-point 133-13~ ~ C. 

,~'.qstem--Orthorhombie, probably holoaxial class (see below, p. 396). 
Axial ~'atios.--a : b : c = 0-923 : 1 : 0.6-t l .  

A n g l e .  No.  L i m i t s .  M e a n  Obs .  Calc.  

(111) : (010)  21 61 ~ 4 9 ' - 6 2  ~ 46 '  62 ~ 14'  * 
(100 : (101)  23 54 4 9 - 5 5  17 55 12 * 
~100) : (110)  12 41 57 - -12  42 42 27 42 ~ 41 '  
( 1 0 0 ) : ( 1 1 1 )  4 59 8 5 - 5 9  55 5(.I 44 59 40 
(100) : ( 2 0 1 )  1 - -  85 43 85 4.1 

(100) : (502) 1 - -  29 44 29 55 

!100 lm (ira 

F m .  1. C r y s t a l  o f  
M e n g h y l  b r o m o m e t h y -  
l e n e p h e n y l h y d r a z o n e  
e a r b o x y l a t e .  

Forths and ][abit.--The crystals  are all small 
and colourle.,s, and crystal l ize in one hal)it (tlg. 1). 
The largest  face is (010). The forms -~ 101j-,~ ) {110}, 
�9 rod {100} arc well developed. The forms {111} 
and -till;r- ) are usually present  as narrow faces, 
'rod the more complicated forms {502} and {201} 
were also observed. 

Cleavage.--Good paral le l  to (001). 
Optics.--The acute blsectr ix is the axis b, and 

the optic axial plane is (001). ])ouble refraction 
is s t rong and positive. The appearance of the 

I T. V. Barker, Annual Reports of the Chemical 
Society, London, 1914, vol. I0 (foR" 1913), p. O47 ; 1915, 
vol. 11 (for 1914), p. 24S ; Chem. Ne,vs~ 1912, vol. 106, 
p. 199; The Lancet, 1917~ vol. 1 (for 1917), p. 278; 
Min. Abstr., ]923, vol. 2, p. I00. 

2 A. Lapworth, Journ. Chem. Soc. London, 1903, 
Trans. vol. 837 p. 111k 
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interference-figure in white light suggests crossed axial dispersion (cf. 
A. Lapworth, loc. cir., p. 1127). Measurements of the optic axial 
angIe at about 20 ~ C. show, however, that  the axial plane is unchanged 
between the wave-lengths X = 671 and X =  505 tqx, though the dispersion 
is very great. The following results were obtained : 

~ V a v e - l e n g t h  6 7 1 ( L i ) .  5 8 9 ( N a ) .  546 ( I - Ig ) .  535(T1) .  530.  520.  505t t# .  

2 E  . . . . . .  17 ~ 5 3 '  54 ~ 3 0 '  74 ~ 4 9 '  80  ~ 2 0 '  81 ~ 31 ~ 90 ~ 8 '  100 ~ 4 3 '  

The angle decreases slightly with rise of temperature, as shown by the 
following measurements obtained in sodium-light on another crystal : 

T e m p e r a t u r e  . . . . . .  18 ~ 38  ~ 44~ 

2 E x a  . . . . . . . . .  55  ~ 42 t 51 ~ 4 9 '  49 ~ 50 '  

Menthyl bromomet hylene-p-tolylhydrazone carboxylate. 

CH 3 . C6H ~ . N i t ,  N : CBr.  COOC1~19. Melting-point 155-156 ~ C. 

~gystem.--Orthorhombic holoaxial. 
Axial ~'atios.~a : b : c = 0"927 : 1 " 0"640. 

Angle. /go. Limits. Mean Obs. Calc. 
(100) : (101) 12 55 ~ 8'-55 ~ 46" 55 ~ 23' * 
(100):(I l l )  19 59 34-60 18 59 30 * 
(111):(110) 23 46 0-47 0 46 31 46 ~ 
(010):(110) 12 46 55-47 8 47 1 47 8 
(110):(210) 3 17 55-17 58 17 57 17 58 

Their habit Forms and Habit.--The crystals are yellow in colour. 
is prismatic with elongation along the b-axis (fig. 2). The predominating 

tbrm is {100}, and faces 

Fio. 2. Crystal of Menthyl bromomethylene- 
p-tolylhydrazone earboxylate. 

of the form {101} are 
fairly large. The hole- 
axial character is shown 
by the relative sizes of 
the faces o f  {111} and 
{ i l l } .  The fo , 'ms{ l l0} ,  
{210}, and {010} usu- 
ally occur, though as small 
f a c e s .  

Cleavage.--Fairly good parallel to (001) and also to (100). 
Optics.--The acute bisectrix is the axis b and the optic axial plane 

is (001). Double refraction is positive and fairly strong. Owing to the 
poorness of the crystals, an interference-figure was difficult to observe, 
but i t  was finally obtained by immersing a crystal in oil on the Hutchinson 
universal apparatus. The figure was too poor to allow measurements of 
optic axial angle, but by examination in different eoloured lights the optic 
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axes were all found to lie in the plane (001). The angle for red is the 
smallest, and tile axial dispersion is stronff. 

Consideration of  the crystal-class of these two s~bstances.--The two 
substances are optically active ill solution. In tile p-tolyl derivative the 
hemihedrlsm of the {111} faces is very evident. Using tile colourless 
phenyl compound, a similar observation was made as with triphenyl- 
bismuthine dichlm'ide. 1 An examination of tile (010) s in parallel 
polarized light and crossed nicols showed that in tile ' exti~mtion posit ion'  
the crystal transmitted light of a reddish-brown colour. The explanation 
of this would appear to be (as in tile ease of the bismuthine compound) 
the existence of rotatory polarization and the subsequent transmission of 
l ight in tile region of the uniaxiali ty wave-length. Tile crystals are 
therefore undoubtedly hemihcdral. 

THE GLYOXAI, ISF~ CO.~tPOUS])S. 

I am greatly indcbicd to Prof. F. L. 1)yman ~br supplying me with 
the crystals of these compounds, which have all been prepared in his 
laboratory by his assistants and himselg 

Gl yo.Tali,ne. 

( '!  [ - - N  It: 

L \elf 
C I t - - N  

Glyoxaline itself is a substance very dit~ficult to crystallize and even 
when obtained at its best exhibits only one zone, consisting of long prisms 
having no terminal f~ces. I t  is thus impossible to determine the crystal- 
system or its axial ratios by the ordinary methods. I am at present 
att emptilJg to achieve thls end by an investigation of its internal 
symmetry, by means of tile X-ray methods. Many of its simple deriva- 
tives, e.g., 1-methyl- and 4(5)-hromoglyoxaline are likewise unsuitable 
for crystallographic mcasm'ement. Measureable crystals ot"4 : 5-dibronm- 
1-methylglyoxallne hydrochloride were, howew, r, obtained. 

4 : 5- Dibromo-l-methylg/yoxaline hyJ,roctdo,ride. 2 

Br.C--NMe 

li ) CH'HC1 + 2H20" 

Br .C- -N  
Melting-point when anhydrous 179 ~ DmMty 2.082. 

1 G. Greenwood~ ~,Iin. Mag., 1923~ vol. 20, p. 123. 
2 I. E. Balaban and F. L. Pyman, gourn. Chem. Soc. London, 192.t~ Trans. 

vol. 125~ p. 1567. 
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System.~Monoclinic ; the faces present  indicate holohedral symmetry.  

A.~al ratios.--a : b : v ---- 0.897 : 1 : 0"653, fl ---- 82 ~ 12'. 

Angle. No. Limits. Mean Obs. Calc. 
(100) : (110) 17 41 ~ 21'-41 ~ 53' 41 ~ 38' * 
(100):(011) 11 83 12.-83 38 83 27 * 
(110) :(011) 6 63 16-63 49 63 31 * 
(011) : (i10) 2 73 40-73 48 73 44: 730 8S' 

Farms and I[abit.--The crystals are 

colourless. The general  habit  is shown in 

fig. 8, though they are often terminated by 
faces at one end only. The predominating 

f o r m  is r ) -~100s ; the forms {110} and {011} 
are well developed; { i01} is generally 

present, though the faces are small. 
Cleavage.--Fairly good parallel to (010) 

and (001). 
Optics.--The acute bisectrix lies in the 

plane of symmetry and makes an angle of 

about - - 8 5  ~ with  the c-axis. The optic 
axial plane is perpendicular to the sym- 

metry-plane, but  horizontal dispersion is 

not detectable:  p < v .  Double refraction 

is positive and fairly strong. 

tt " ' S  
" ' - . . j  

Fro. 3. Crystal of 4 : 5 -  
Dibromo - 1 - methylglyoxaline 
hydrochloride. 

Glyoxali,ne-4( 5)-sulThanic acid. 1 

C H - - N H  

I ) C H  

HO~S.C N 

Melt ing-point  307 ~  Density 1.838. 

5~stem.--Tetragonal; the faces developed indicate di tetragonal  al ter-  

hat ing symmetry. 
Axial ratios.--a : c = 1 : 0.889. 

1 F. L. Pyman and L. A. Ravald, Journ. Chem. Soc. London, 19.~ Trans. 
vol. 117, p. 1480. Tim position of the sulphonic acid residue has not been 
determined with certainty. Compare R. Forsyth, J. A. Moore, and F. L. Pyman, 
ibid., 1924, vol. 125, p. 919. 

F f  
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Angle. 

(001") : (011) 
(100) : (110) 
( 1 1 0 )  : ( 1 0 1 )  

01o) : (112) 

G. GIr ON 

NO. Limits.  Mean Obs. Calc. 

10 39 ~ 4.i'-40 ~ 28' 40 ~ O' * 
6 4:1 42-45 37 45 9 45 ~ 0' 

10 62 20-63 24 62 4:0 62 58 
4 58 54-59 51 59 20 59 19 

l ~  ~-~' -- - - ~ 0 1 1  

[ , o 
: I ; [ 

F~o. 4. Crystal of Glyoxa- 
line-4:(,5)-sulphonic acid. 

Forms and tlabit.--- The c rys t a l s  usua l ly  

form colour less  r e c t a n g u l a r  blocks bounded  

by  {110} and  {001} (fig. 4). The fo rm 

{101} is o f ten  p r e s e n t  as vm T small  

t r i a n g u l a r  face ts ,  w h i l s t  t h e  t b rms  {100} 

and  {112} occur  only  as ve ry  n a r r o w  

s t r ips .  

Cleavage.--The crys ta l s  a re  r a t h e r  

f ibrous and  c leave eas i ly  para l le l  to (110).  

There  is also a c leavage,  b u t  less good,  

pa ra l l e l  to (001) .  

Optics.--Double r e f r ac t ion  is s t r o n g  and  

I)osit ivc.  ~ l e a s u r c m e n t s  w i t h  a re f rac to-  

m e i e r  gave for s o d i u m - l i g h t  E = 1"625 

and  r = 1"551. 

2-Methyl-glyoxaline-d( 5)-sul2]wnic acid2 

C t I - - N I [  

j~ /C 'Cl l3  + ] I20.  

% 

H O 3 S . C - - - N  

,~Iel t ing-looint  o f  t he  d r i e d  acid 279  ~ C. D e n s i t y  1.686.  

System.--Monoc]inic ; faces  p r e s e n t  h ld ica te  t h e  ho lohedra l  cla~s. 

Axial ratios.--a : b : c ---- 0"529 : 1 : 0"408, fl = 60 ~ 3 8 !  

Angle. No. Limits. Mean Obs. Calc. 

(010) : (011) 24: 70" 0'-70 ~ 4:6' 70 ~ 25' * 
( 0 1 0 )  : ( 1 1 0 )  20 65 4:-65 22 65 15 * 

(110):(011) 22 55 52-56 17 55 57 * 
t l l0)  :(,011) 17 73 27-74: 3 73 4:4: 73 ~ 47 t 

1 R. Forsyth,  J. A. Moore, and F. L. Pyman,  Jom'n. Chem. Soc. London, 1924, 
Trans. vol. 125~ p. 921. 
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Cleawlge.--Fairly good parallel to (100). 

Optics.--The a c u t e  bisectr ix lies in the 

symmetry-plane and makes an angle of about 

- - 7 1  ~ with the c-axis. In  white  l ight  the 

crystal shows traces of horizontal dispersion;  

p < v .  The double refraction is fairly strong 

m~d negative. The crystals soon became filled 

with opaque patches, which made option] 

investigations very difficult. 

)'oq'ms and Ilabit.--The forms ~010} {110}, and {011} are about 
equally developed, g iv ing rise to crystals of 

the type of fig. 5. A ihce (~11) has been .... 

observed. 

J j J " O l  

i 1 1 0 :  

I , .  . . . . . . .  / . . . . . . . .  i . . . . . . .  / -  

F~G. 5. Crystal of 2- 
3 Ie thy l -  glyoxaline-4(5)- 
sulphonie acid. 

4( 5)-Bromoglyoxaline-5(4)-sulphonic acid2 

B r . C - - N H  
I % 

/ ~ /~H -t- ]~I~O. 

HO~S.C--.N 

~clting-point 280 ~ C., apparently after drying. Density 2.085. 

System.---~[onoclhfie ; the faces present indicate holohedral symmeh'y. 

Axial Ratios.--a : b : c -~ 0"851 : i : 0.492, fl = 61 ~ 15". 

Angle. No. Limits. Mean Obs. Calc. 

�9 (001) :(110) _06 67 ~ 6'-67 ~ 42' 67 ~ 20' * 
(010):(110) 26 52 85-58 50 53 16 * 
(001):(011) 6 23 12-28 40 23 21 * 
(001) : (100) 3 60 57 -61 10 61 5 61 ~ 15' 
(001):(~01) 4 66 15-66 24 66 20 66 22 
('~01) :(110) 3 60 44-60 56 60 48 60 43 
(110):(01i) 5 96 23-96 42 96 36 96 43 

1 I. E. }Jalaban and F. L. Pyman, Journ. Chem. Soc. London, 1922, Trans. 
vol. 1211 p. 95~t. 

F f 2  
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i -+ " , , ,  [ 
?-"" "::. 

l.'m. 6. Crystal of 
4(5) - Bro moglyoxaline- 
5(t)-+ulphonic acid. 

Forms and lIubit . --The crystals are colom'less and of the general 
shape shown in fig. 6. Predominating forms 
are {001} and {110}. Tho forms {~01} and 
{011} occur as small facets. The crystals often 
grow into large flat tablets parallel to the face 
(110). 

Cleavage.--Good parallel to (001). 
O2)tics.--The acute l)isectrix lies in the sym- 

metry-plane and makes an angle of about 
- - 4 0  ~ 30'  with the c-axis. The optic axial plane 
is (010);  p < v .  Double refraction is strong and 

negative. 

2-Methyl-4( 5)-bromoglyoxaline-5( 4)- 
sul]~honic acid? 

P, r .C- -Nt t  

i )C.CIt3+JcI~O.  

I tO3S.C--N 

Melting-point 266 ~ C., apparently not 
anhydrous. Density 1'968. 

System.--Orthorhombic; the faces present 
ilMicatc the ho]ohedral class of this system. 

A.~:ial ratios.--a : b : c -= 0'594 : 1 : 0'432. 

Anglo. No. Limits. 
(100) : (121) 44 60 ~ 56'-61 ~ 19' 
( 0 t 0 )  : (011) 47 66 2t -67 0 
(010) :(12l) 33 54 53-55 26 
(o11):(t2t) 8 33 7-33 is 

OlO 
i LOO 

Fro. 7. Crystsl of 2- 
Methyl-4(5) -bromoglyoxa- 
line-5(4)-sulphonic acid. 

Mean Obs. Calc. 
61 ~ 10' * 
66 88 * 
55 7 55 ~ 4' 
33 14 33 19 

l'brms and Ifabit .--The usual type of crystal is a rectangular 1)rism 
as shuwn in fig. 7, consisting of the predominating forms (100} and 
{010~. The face (010) is really two vicinal faces lying in the zone 

t L. Light and F. L. Pyman, Journ. Chem. Soc. London, 1922, Trans. vol. 121, 
p. 2629. 
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-~001~, and last being [100]. Other forms are {011}, ~ ) {121}, the two 
represented by qui~e small  faces. 

Cleavage.--Good parallel to (001):  also less perfect parallel to 

(010). 
Optics.--The acute bisectrix is the axis a, and the axial plane is (010).  

Double refraction is positive and strong. The dispersion is p > v. 

1-Methyl-5-bromoglyoxaline-4-sulphoniv acid. I 

Br.C--IN.CH s 

HO3S.C--N 

~e l t i ng -po in t  281 ~ C., after drying. Densi ty 9,.186. 

Angle. No. Limits. Mean Obs. Cale. 
(010) : (011) l i  61 ~ 35'-61 ~ 41' 61 ~ 88' * 
(110): (011) 18 67 24-68 0 67 49 * 
(110):(010) 18 46 12-47 7 46 42 * 
(110) : (01i) �9 22 78 28 -74 16 73 56 72 ~ 57' 
(110) :(101) 15 65 5-66 53 66 86 66 29 
( 1 1 0 ) : ( 1 2 i )  1 - -  t l  47  44 ,t2 

System.--~onoel inic:  the faces present indi- 

cate holohedral symmetry. 
Axial  Rat ios . - -a  : b : c = 0"945 : 1 : 0"542, 

/3 = 8 5  ~ 24 ' .  

Forms and l Iab i t . - -The  general typo of the 
crystals, which are colour]ess, is shown in fig. 8. 
The predominating form is {110}. Less de- 
veloped forms are {100} and. {010]-. The 
crystals are usually very poor and terminated at 
one end only. The terminal  faces are {011} 
and {101}. The face (12I)  has been observed. 

Cleavage.--The crystal showed no part icular  

cleavages. 
01zics.--The acute bisectrix lles in the sym- 

metry-plane, bu t  the crystals were so poor that  
i t  was not possible to fix definitely i ts  position. 
I t  lies, however, in tim acute augle between 
the a and c axes. The optic axial plane is per- 

i o 110 
r 

1 I. E. Balaban and F. L. Pyman, Journ. Chem. 
vol. 125, 1 ). 1568: 

FIG. 8. Crystal of 1- 
Methyl-5- bromoglyoxa- 
line-4-sulphonic acid. 

Soc. London, 1924, Trans. 
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l)endicular to the plane of symmetry. ]~orizontal dispersion is very 
slight, if even detectable ; p > v. The ,~xial angle is very small. Double 
refraction is positive and fairly strong. 

~[ISCEI, LANEO'US Co,M1?o ux])s. 

Tq'iThenyl])hos~hine oxide. 

C6Ho / 
O:Y--C~H 5 

Melt ing-point  153 ~ C. Densi ty 1"206. 

For the crystals of this substance, which has beeu prepared many times 
previously, ~ I am indebted to Drs. F. Challenger and J. ]2 ~. Wilkinson. 

System.--Orthorhombic; the faces present indicate the holohedral 
class. 

Axial ratios.--a : b : c = 0"630 : 1 : 0"390. 

Angle. No. Limits. Mean Obs. Calc. 
(010) : (110) 32 57 ~ 40'-57 ~ 59' 57 ~ ,17' * 
(211):(2il)  16 81 43-82 21 81 55 * 
(110):(211) 7 59 3-59 13 59 9 59 ~ 
(010):(211) 86 75 58-76 43 76 18 76 14 

~ / ^ /  

i,i, 

FI~. 9. Crystal of 
Triphonylphosphino 
oxide. 

Farms and l[ablt.--The crystals are yellow in  
colour and usually present a tabular  habit as in 
fig. 9. {010} is the predominating form. The 
edges of the tablet  arc bounded by narrow faces 
consisting of the forms {110} and (211}. 

Cleavage.--Fairly good parallel to (201) and 
(001), 

O ptics.--The acute bisectrix is tlle c-axis, and 
the optic axial plane is (010). Double refract;ion 
is s{;rong and negative. The dispersion is p>v. 

1 A. ~fichaelis and H. v. Soden, Ann. Chem. (Liebig) 
1885, vol. 229~ p. 306. 
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1~- Tolylazobenzyl formaldoxime. 

I am indebted to Dr. T. K. Walker  for a supply of the crystals of this 

new substance, which will shortly be described by him in the Journa l  

of the Chemical Society. Densi ty 1.234. 

System.--Monoclinic ; the faces p~esent indicate the holohedral  class. 

Axial ratios.--a : b : c = 1"352 : 1 : 1.216, fl = 83 ~ 17' .  

Angle.' :No. Limits. Mean Obs. Calc. 
(100} :(lO1) 11' 44: ~ 9 '-4i  ~ 30' 44: ~ 20' * 
(100) : (,110) 13 58 9 - 5 3  42 53 19 * 
~llO):(IOT) lO 67 55-68 34: 68 18 * 
(100) :(10i) 17 51 43-52 5 51 50 51~ ' 
( l l 0 ) : ( 1 0 1 )  9 64 3~b-65 7 6 4 : 4 9  6 4 : 4 2  

Forms and Habi{.--The crystals are red in colour. Hab i t  pr ismat ic  
[ ) as shown in fig. 10. Chief  tbrms are i l 0 0 s ,  {101}, and {10i} in 

the prismatic  zone. Terminal  faces are of 
the form -~ll0~.r t ~ .... 10t - - ~  

I1{  . . . .  i ; :  . . . . . .  paral le l  to (010) .  . . . . . .  
Oi)tics.--The acute biseetr ix lies in the 

symmetry-plane and is nearly perpendicular  Fro. lO. Crystal of p-Tolyl- 
to the face (100). The optic axial plane azobenzyl formaldoxime 

is perpendicular  to the plane of symmetry.  The interference-figure 

exhibits horizontal  dispersion very p la in ly ;  p > v .  Double refraction is 

fairly strong and negative. 

A .fissic~ rrgduct of LuTulou. 

This substance was also supplied to me by Dr. T. K.  Walker,  who has 

isolated it from the degradation products of lupulon, one of the antiseptic 

principles of hops. ~ I t  has the formula C,sH2604, and is a yellow substance 
melt ing at 91~  I ts  exact chemical consti tut ion is yet unknown. 

Densi ty 1.150. 
System.--Orthorhombic ; the development  of the faces indicates holo- 

hedral symmetry,  
Axial ratios.---a : b : c ~- 0.610 : 1 : 0.701. 

Angle. :No. Limits. l~Iean Obs. Calc. 
(111) : (010) 37 65 ~ 2'-65~ 39 ' 65~ * 
(111):(001) 29 53 3-53 53 53 22 * 
(111):(,i11) 17 86 5-86 46 86 27 86o28 , 

1 T. K. Walker, Journ. Inst. Brewing, 1924, vol. 80~ p. 721. 



404 (}. G R E E N ' W O O D  O N  

FIG. 11. Crystal of a 
fission product of lupulon. 

J~brms and Habit.--Habit pyramida l  as shown in fig. 11. The pre- 

domina t ing  form is {111}. The form {010~ 

ool is fair ly well developed, whi ls t  the  form {001} 

occurs as small  facets. 

Cleavage.--Good paral le l  to (010), fairly good . 

paral lel  to (100). 

Optics.--The acute b isect r ix  is the axis a, 

and  the  optic axial plalm is (001).  Double  

refract ion is strot~g and  positive. The axia l  

dispersion, p>v, is also s t rongly  marked.  

5- Carboline. 

/ \  - / ' \x 

" \ / \ / \ /  
N H 

~[e l t lng-poin t  2P~5 ~ Dens i ty  

1 '852.  

This  subs tance  was k ind ly  suppl ied to me by 
Fro. 12. Crystal of 

Prof. 1L I{obinson and 5Jr. S. Thornley,  by whom 5-Carbolino. 
i t  was prepared  and described. 1 

System~3fonoelinic ; the  faces developed indicute  holohedral  s.ymmetry. 

Axial ratios.--a : b : c - -  0 . 8 0 t 3  : 1 : 0"4285, fl ----- 68 ~ 46' .  

Angle. No. Limit,~. ~ean  Ol)s. Calc. 
( l l0) : (1T0)  l l  73 "~ 2'-74 ~ 6' 73~ ' 
(010):('21l) l0 70 :T5-71 59 71 6 * 
(T10):(~l l)  8 48 51-49 47 49 28 * 
(110) : (001) 25 72 21-73 27 72 53 73 ~ 9' 
(010) : (111) 2 45 39-45 45 45 42 45 44 
(0Ol):(111) 7 37 .1~;-38 39 38 19 38 17 
(00I)  : ('211) 6 60 5 -60 88 60 25 6(} 6 
([10):(120) 3 19 2 - ~  47 19 4t 19 27 

~b,rms and Habit.--The crysta ls  are d~u'k in coh)m'. The  chief forms 
( ) arc t 0 0 1 }  and -~110/, as shown h~ fig. ]2.  The form ~ 1 1 }  is often well 

x 1~. Robinson and S. Thornley, flour. Chem. Soe. London, 1924, Trans. vol. 125, 
p. 2169. 
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developed, whilst the forms {010}, {120}, and {ili} frequently occur, 
but are only slightly developed. The crystals are often badly formed 
and distorted. 

Cleavage.--None observed. 
O pSics.--Owing to the dark colour and opacity of the crystals it was 

found impossible to make an optical examination. 


